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Renal Week 2009 Abstract Issue 
            October 27 - November 1, 2009 

 
INSTRUCTIONS ON HOW TO USE JASN’S ABSTRACTS SUPPLEMENT 

 
SCIENTIFIC PROGRAM 
The 2009 Scientific Program, which can be found in the 
Onsite Program Book, includes: 

 Day-at-a-Glance Pages: Daily schedules for all 
Renal Week programs in chronological order 

 In-Depth Nephrology Courses 
 Advances in Research Conference 
 Professional Development Seminar 
 Plenary Sessions 
 Clinical Nephrology Conferences 
 Basic and Clinical Science Symposia 
 Late-Breaking Clinical Trials Session 
 ClinicoPathologic Conference 
 Dialysis Outcomes and Practice Patterns Study 

(DOPPS) 
 United States Renal Data System (USRDS) 
 ASN Policy Public Board Symposium 
 Public Policy Forum 
 ASN Educational Symposia 
 Abstract Presentations:  

 Free Communication Sessions 
 Poster Sessions 

 
All abstract presentations listed in the program section 
have been assigned a letter for the day of presentation*, 
a letter for the type of presentation**, a chronological 
program number, and presenting author’s names have 
been underlined. (Example: the first abstract of the 
meeting will be TH-PO0001). In the poster sessions, the 
program numbers and poster board numbers for 
presentation are the same.  

 * TH= Thursday, F= Friday, SA= Saturday 
 ** FC= Free Communication, PO= Poster  
 

MEETINGS-WITHIN-A-MEETING 
Renal Week 2009 will include four featured topics: 
Epithelial Transport and Cell Biology (ASN thanks the 
American Physiological Society Renal Section for its 
endorsement of this program), Kidney Development and 
Stem Cells (ASN thanks the American Society of Pediatric 
Nephrology for its endorsement of this program), New 
Insights into Glomerular Structure and Function (ASN 
thanks the Renal Pathology Society for its endorsement of this 
program),  and  Renal Immunology and Transplantation 
(ASN thanks the American Society of Transplantation for its 
endorsement of this program). In addition to being 
highlighted by a plenary lecture, each featured topic will 
be the focus of a Meeting-Within-a-Meeting (MWM) that 
will consist of basic and clinical science symposia as well 
as free communication presentations.  
 
 
 

 
Each MWM will take place in the same physical location 
throughout ASN Renal Week to encourage a sense of 
community and promote scientific interchange within 
each topic, with the exception of the poster presentations 
that will be on display in the Scientific Exposition, Halls 
A/B/C. 
 
PUBLICATION OF ABSTRACTS 
Over 4,600 abstracts submitted to the annual meeting 
this year are presented in this supplement. Abstracts are 
arranged by poster and free communication sessions 
according to the date of the presentation. Abstracts with 
a “PUB” number will not be presented at the annual 
meeting. Abstracts begin on Page 1A. 

AUTHOR INDEX 
The Author Index lists all abstract authors in 
alphabetical order. To locate an abstract, first reference 
the type of presentation (FC or PO) and then the day(s) 
(TH, F, or SA). Within the presentation type and day, 
abstracts are published in sequential order. 

SUBJECT INDEX 
The Subject Index lists major keywords from each 
abstract in alphabetical order. To locate an abstract, first 
reference the type of presentation (FC, PO, PUB) and 
then the day (TH, F, or SA). Within the presentation type 
and day, abstracts are published in sequential order. 

REFERENCES 
Please follow JASN style (available online in the Instructions 
for Authors, (http://jasn.asnjournals.org). Example: 
1. Nangaku M, Pippin J, Couser WG: Complement 
membrane attack complex (C5b9) mediates interstitial 
disease in experimental nephrotic syndrome. 
 J Am Soc Nephrol Abstracts Issue 20:2009.  Accessed 
online at http://www.asn-
online.org/education_and_meetings/renal_week/2009/
digital-abstract.aspx 
 
TRADEMARK 
The American Society of Nephrology®, ASN®, Renal 
Week®, JASN®, CJASN®, NephSAP ® and Kidney News 
are registered trademarks of the American Society of 
Nephrology. 

CONTACT ASN 
American Society of Nephrology 

1725 I Street, NW, Suite 510 
Washington, DC 20006 
(202) 659-0599 phone 

(202) 659-0709 fax 
email@asn-online.org 

http://www.asn-online.org 
© 2009 by the American Society of Nephrology 
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ASN General Information 

ACCREDITATION 
The American Society of Nephrology is accredited by the Accreditation Council for Continuing Medical Education to 
provide continuing medical education for physicians. 
 
PROGRAM AND ABSTRACTS-ONLINE  
Renal Week 2009 program and abstracts are available online. A searchable program is provided along with full-text 
abstracts. To view the program and abstracts, go to www.abstracts2view.com/asn. 
 
PROGRAM AND ABSTRACTS-ON-DISK 
All abstracts that are submitted to Renal Week 2009 are available on compact disk (CD). The CD format offers a concise 
and efficient way to view and archive the 2009 abstracts and program. Meeting attendees can easily search by abstract 
category, author, topic, and session, and then print the material of choice. Attendees will receive a voucher in their 
meeting bag for a complimentary CD. Take this voucher to Genzyme’s Exhibit Booth, Booth 1015, to claim a CD, while 
supplies last.  

Support for this activity has been provided by an educational grant from Genzyme.  
 
DISCLAIMER AND COPYRIGHT 
The Abstract Issue of JASN® contains proprietary information belonging to the American Society of Nephrology (ASN). 
It is published as a service for the personal, noncommercial, and informational use only of its members and Renal Week 
attendees. Any commercial use is strictly prohibited. ASN’s program materials and publications facilitate scientific 
discourse for educational purposes. ASN accepts no responsibility for any products, presentations, opinions, statements, 
or positions expressed, and inclusion of such material within Renal Week and other ASN publications, or online postings 
does not constitute an endorsement by ASN. 
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Education, Program, and Postgraduate Education Committees 

 
The ASN Council gratefully acknowledges the work of this year’s  
Education, Program, and Postgraduate Education Committees. 

  
Education Committee 

Chair: Ronald J. Falk, MD, FASN 
 

Members: 
Peter S. Aronson, MD, FASN 

Tomas Berl, MD, FASN 
Raymond C. Harris, MD, FASN 

Melanie P. Hoenig, MD 
Peter Igarashi, MD, FASN 

Donald E. Kohan, MD, PhD, FASN 
Edgar V. Lerma, MD, FASN 

Nicolaos E. Madias, MD, FASN 
 
 
 
 
 

 
 

Roslyn B. Mannon, MD, FASN 
Bruce A. Molitoris, MD, FASN 

Victoria F. Norwood, MD 
David J. Salant, MD 
Julian L. Seifter, MD 

Jack Work, MD 
 

Ex-Officio Members: 
John M. Burkart, MD 

Stanley Goldfarb, MD, FASN 
Marc A. Pohl, MD 

Mark E. Rosenberg, MD 
Jerry Yee, MD, FASN 

2009 Program Committee 
Chair: Raymond C. Harris, MD, FASN 

Members: 
Tilman B. Drueke, MD 

Agnes B. Fogo, MD 
Susan L. Furth, MD 

T. Alp Ikizler, MD, FASN 
Donald E. Kohan, MD, PhD, FASN 

Fadi G. Lakkis, MD 
Melissa H. Little, PhD 

Masaomi Nangaku, MD, PhD 
Susan E. Quaggin, MD 

Katalin Susztak, MD, PhD 
Ravi I. Thadhani, MD 

Karl Tryggvason, MD, PhD 
David H. Ellison, MD, FASN, 2010 Committee Chair 

 
Postgraduate Education Committee 

Education Director Renal Week: Mark E. Rosenberg, MD 
  

Members: 
Horacio J. Adrogue, MD  

Arif Asif, MD 
William M. Bennett, MD, FASN 

Daniel C. Cattran, MD 
Anil Chandraker, MBChB, FASN 

Lakhmir S. Chawla, MD 
David M. Clive, MD 

Maria Coco, MD 
Ricardo Correa-Rotter, MD 

Andrew Z. Fenves, MD, FASN 
Thomas H. Hostetter, MD 

  
Li-Li Hsiao, MD, PhD 
Ramesh Khanna, MD 

Roslyn B. Mannon, MD, FASN 
Patrick H. Nachman, MD, FASN 

Andrew S. Narva, MD 
Cynthia C. Nast, MD 

Suzanne Norby, MD, FASN 
Mitchell H. Rosner, MD 
James W. Scholey, MD 

Robert D. Toto, MD 
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Meeting-Within-a-Meeting: Epithelial Transport and Cell Biology 
 
ASN thanks the American Physiological Society Renal Section for its endorsement of this program.  
Recent studies continue to provide new insights in to the molecular mechanisms of ion transport in renal tubules. The 
mechanisms of magnesium and sodium transport will be emphasized. The MWM will begin with a plenary State-of-the-
Art lecture by 2008 Nobel Prize winner Dr. Roger Tsien from UC San Diego, who will lecture on “Breeding and Building 
Molecules for Whole-Animal and Clinical Imaging.” The MWM will also include a special Steven C. Hebert Memorial 
Symposium on the thick ascending limb and sessions on tight junctions, regulation of renal transporters and channels, 
and the renal basis of hypertension. 
 
Thursday, October 29, 2009 
10:00 am – 12:00 pm  Poster Session:  TH-PO733-746  Organic Solutes/Osmolytes/Renal Metabolism, Hall 

Halls A/B/C 
 
1:30 pm – 3:30 pm  Symposium:   Thick Ascending Limb Function and Dysfunction: The Steven C.  
      Hebert Memorial Symposium, Room 8 
 
4:00 pm – 6:00 pm  Free Communication: TH-FC055-061 ENaC and ROMK, Room 8 
 
Friday, October 30, 2009 
10:00 am – 12:00 pm  Poster Sessions: F-PO1136-1158 Cell and Transport Physiology: Acid-Base, Halls A/B/C 

   F-PO1159-1192 Cell and Transport Physiology: Inorganic Ions (Na, K,  
    Cl) II, Halls A/B/C 

 
1:30 pm – 3:30 pm  Symposium:  The Renal Basis of Hypertension and Edema, Robert Schrier Endowed  
      Lectureship, Room 8 
 
4:00 pm -6:00 pm Free Communication: F-FC276-285 Trafficking and Phosphorylation: Regulation of Na-C1  
      Transport, Room 8 
 
Saturday, October 31, 2009 
10:00 am – 12:00 pm Poster Session:  SA-PO3118-3147 Water, Urea, Vasopressin, Halls A/B/C 
 
1:30 pm -3:30 pm Symposium:  Tight Junctions in Kidney Health and Disease, Room 8 
 
4:00 pm -6:00 pm Free Communication: SA-FC463-472 Urea Transporters, Aquaporin, and Water Balance 
      Room 8 
 
Sunday, November 1, 2009 
10:00 am -12:00 pm Symposium:  Flow Regulation of Nephron Function, Room 8 
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Meeting-Within-a-Meeting: Kidney Development and Stem Cells  
 
ASN thanks the American Society of Pediatric Nephrology for its endorsement of this program. 
This MWM is focused on normal development of the nephron and abnormalities that produce congenital kidney 
malformations and disease; it will be highlighted by a plenary State-of-the-Art lecture by Dr. Kári Stefánsson from 
DeCode Genetics, Reykjavik, Iceland on genetic associations in complex human diseases.  There will also be sessions 
examining new insights into mechanisms of nephrogenesis, the role of stem cells in kidney development and 
regeneration, and the role of planar cell polarity in the development of cystic kidney disease. 
 
Thursday, October 29, 2009  
10:00 am - 12:00 pm Poster Sessions: TH-PO662-682 Molecular Basis of Kidney Development I,  
      Halls A/B/C 

   TH-PO683-712   Molecular Basis of Polycystic Kidney Disease,  
   Halls A/B/C 

 
Friday, October 30, 2009 
10:00 am -12:00 pm Poster Session:  F-PO1908-1932  Molecular Basis of Kidney Development II,  
      Halls A/B/C 
 
1:30 pm – 3:30 pm Symposium:  Nephron Formation from Beginning to End, Room 3 
 
4:00 pm – 6:00 pm Free Communication: F-FC239-248 Kidney Development: Patterning and Morphogenesis,  
      Room 3 
  
Saturday, October 31, 2009 
10:00 am -12:00 pm Poster Session:  SA-PO3004-3023 Renal Progenitors, Regeneration, and Novel   
      Therapies, Halls A/B/C 
 
1:30 pm – 3:30 pm Symposium:  Kidney Repair: How Does It Occur and Do Renal Stem Cells Exist? ,  
      Room 3 
 
4:00 pm – 6:00 pm Free Communication: SA-FC444-452 Renal Progenitors/Stem Cells, Regeneration, and Novel  
      Therapies, Room 3 
 
Sunday, November 1, 2009 
10:00 am – 12:00 pm Symposium:  A Polarized View of Cysts, Room 3 



 

vi  

  
Meeting-Within-a-Meeting: New Insights into Glomerular Structure and Function 
 
ASN thanks the Renal Pathology Society for its endorsement of this program. 
This MWM will highlight new and exciting advances into the development and functioning of the glomerulus. It will 
include a State-of-the-Art lecture by Dr. Tony Pawson of the University of Toronto on signal transduction mechanisms 
involved in glomerular cell functioning. This MWM will also include sessions on podocyte biology and insights gained 
from the use of Drosophila as a model organism, controversies related to mechanisms of glomerular sieving, and 
advances in dissecting the genetic underpinning and treatment of glomerular diseases. 
 
Thursday, October 29, 2009 
10:00 am -12:00 pm Poster Sessions: TH-PO159-209 Clinical Advances in Glomerular Diseases I,  
      Halls A/B/C 
      TH-PO873-913 Renal Pathology: Glomerular Cell Biology: Signaling  
      Pathways Halls A/B/C 
Friday, October 30, 2009 
10:00 am -12:00 pm Poster Sessions: F-PO1276-1326 Clinical Advances in Glomerular Diseases II,  
      Halls A/B/C 
      F-PO1976-2025 Renal Pathology: Molecular Basis of Glomerular  
      Disease, Halls A/B/C 
 
 
 
1:30 pm – 3:30 pm Symposium:  Signaling at the Slit and Beyond: Podocytes and Fruit Flies, Room 7 
 
4:00 pm – 6:00 pm Free Communication: F-FC266-275 Renal Pathology: Glomerular Cell Biology, Room 7 
 
 
Saturday, October 31, 2009 
10:00 am -12:00 pm Poster Sessions: SA-PO2280-2304 Clinical Nephrology: Clinical Advances in   
      Glomerular Diseases III, Halls A/B/C 
      SA-PO2987-3003 Renal Pathology: New Insights into Diagnosis and  
      Treatment of Experimental Glomerular Disease, Halls A/B/C 
 
1:30 pm – 3:30 pm Symposium:  Novel Insights of Glomerular Function and Structure (Controversies) 
      Barry Brenner Endowed Lectureship, Room 7 
 
4:00 pm – 6:00 pm Free Communication: SA-FC330-339 Clinical Advances in Glomerular Disease, Room 7 
 
Sunday, November 1, 2009 
10:00 am – 12:00 pm Symposium:  Disease Association and Functionalization of DNA Variants, Room 7   
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Meeting-Within-a-Meeting: Renal Immunology and Transplantation 
 
ASN thanks the American Society of Transplantation for its endorsement of this program. 
Innate and adaptive immunity are fundamental to many conditions affecting the kidney, including glomerulonephritis 
and transplantation. The MWM will include a plenary State-of-the-Art lecture by Dr. Bruce Beutler from Scripps Research 
Institute who will discuss genetic insights into the innate immune system. His lecture will be complemented by symposia 
on inflammation and immune tolerance, the role of B cells in renal transplantation and advances in techniques to monitor 
renal transplant recipients. Sessions on transplant immunity will also address acute and chronic allograft injury and new 
immunosuppression regimens.  
 
Thursday, October 29, 2009 
10:00 am -12:00 pm Poster Session:  TH-PO811-843 Renal Pathology: Basic/Experimental Immunology I,  
      Halls A/B/C 
 
Friday, October 30, 2009 
10:00 am -12:00 pm Poster Sessions: F-PO1954-1975 Renal Pathology: Basic/Experimental Immunology II,  
      Halls A/B/C 
      F-PO2075-2110.5 Transplantation Immunobiology, Other than   
      Tolerance, Halls A/B/C  
 
1:30 pm – 3:30 pm Symposium:  Inflammation and Immune Tolerance, Room 5 
 
4:00 pm – 6:00 pm Free Communication: F-FC199-208 Clinical Transplantation: Outcomes, Room 5  
 
Saturday, October 31, 2009 
10:00 am -12:00 pm Poster Session:  SA-PO3111-3117 Transplantation Tolerance, Animal Models, and  
      Humans, Halls A/B/C 
 
1:30 pm – 3:30 pm Symposium:  Monitoring the Renal Transplant Recipient, Room 5  
 
4:00 pm – 6:00 pm Free Communication: SA-FC350-359 Clinical Transplantation: Novel Clinical Trials, Room 5 
   
Sunday, November 1, 2009 
10:00 am – 12:00 pm Symposium:  B Cells in Transplantation: From Bench to Clinic, Room 5  
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2009 Abstract Reviewers 
The ASN Council gratefully acknowledges the work of this year’s Abstract Reviewers. 

 
Cell and Transport Physiology 
001 Acid-Base 
Susan M. Wall, Atlanta, Georgia - Chair 
Michel G. Baum, Dallas, TX 
Manoocher Soleimani, Cincinnati, OH 
Alan M. Weinstein, New York, NY 
Charles S. Wingo, Gainesville, FL 
David Ellison, Program Committee Member  
 
002 Water, Urea, Vasopressin 
Thomas L. Pallone, Baltimore, MD – Chair 
Daniel G. Bichet, Montreal, QC, Canada 
Peter M.T. Deen, Nijmegen, Netherlands 
Janet D. Klein, Atlanta, GA 
David Ellison, Program Committee Member  
 
003 Inorganic Ions (Na, K, Cl) 
David B. Mount, Boston, MA - Chair 
Robert S. Hoover, Chicago, IL 
James McCormick, Portland, OR 
Nuria M. Pastor-Soler, Pittsburgh, PA 
Tong Wang, New Haven, CT 
Alan S. L. Yu, Los Angeles, CA 
David Ellison, Program Committee Member  
 
004 Organic Solutes/Osmolytes/Renal Metabolism 
David Weiner, Gainesville, FL -- Chair 
Daniel F. Balkovetz, Birmingham, AL 
Frank C. Brosius, Ann Arbor, MI 
Douglas H. Sweet, Charleston, SC 
David Ellison, Program Committee Member  
 
005 Protein Sorting/Epithelial Polarity  
Dennis Brown, Boston, MA – Chair 
Michael J. Caplan, New Haven, CT 
Rebecca P. Hughey, Pittsburgh, PA 
Patricia D. Wilson, Milwaukee, WI 
Donald Kohan, Program Committee Member  
 
Development/Cystic and Other Inherited Kidney 
Diseases/Genetics of Common Kidney 
Diseases/Systems Biology 
101 Developmental Biology/Stem Cells 
Jordan A. Kreidberg, Boston, MA - Chair 
Alan J. Davidson, Boston, MA 
Jeremy S. Duffield, Jamaica Plain, MA 
Benjamin D. Humphreys, Boston, MA 
Jing Yu, Charlottesville, VA 
Melissa Little, Program Committee Member 
 
 

 
102 Inherited Cystic Kidney Disease and Other 
Mendelian Syndromes 
Norman D. Rosenblum, Toronto, ON, Canada - Chair 
Vicente E. Torres, Rochester, MN - Chair 
Lisa Guay-Woodford, Birmingham, AL – Chair  
Arlene B. Chapman, Atlanta, GA 
Iain Drummond, Charlestown, MA 
Jared J. Grantham, Leawood, KS 
Peter C. Harris, Rochester, MN 
Friedhelm Hildebrandt, Ann Arbor, MI 
Deborah P. Hyink, New York, NY 
Larry T. Patterson, Cincinnati, OH 
Alda Tufro, New Haven, CT 
Bradley K. Yoder, Birmingham, AL 
Jing Zhou, Boston, MA 
Melissa Little, Program Committee Member 
 
103 Genetic Epidemiology/Gene Mapping-Common 
Kidney Diseases 
Barry I. Freedman, Winston-Salem, NC – Chair 
Sharon G. Adler, Torrance, CA 
Corinne Antignac, Paris, France 
Ernie L. Esquivel, Philadelphia, PA 
Nora Franceschini, Chapel Hill, NC 
Michael J. Klag, Baltimore, MD 
Shiro Maeda, Yokohama, Kanagawa, Japan 
Daniel T. O’Connor, San Diego, CA 
Robert J. Unwin, London, UK 
Karl Tryggvason, Program Committee Member  
 
104 Genomics/Proteomics/Systems Biology of Renal 
Disease 
Matthias Kretzler, Ann Arbor, MI – Chair  
Mark A. Knepper, Kensington, MD 
Robert H. Mak, La Jolla, CA 
Michael Merchant, Louisville, KY 
Minoru Takemoto, Chiba, Japan 
Tadashi Yamamoto, Niigata, Japan 
Karl Tryggvason, Program Committee Member  
 
Mediators, Signaling, Cell Growth, Apoptosis, and 
Neoplasia 
201 Hormones/Peptides/Growth Factors 
Roland C. Blantz, San Diego, CA - Chair 
Hiroyuki Kobori, New Orleans, LA 
Fredik Palm, Washington, DC 
Yusuke Suzuki, Tokyo, Japan 
Pierre-Louis F. Tharaux, Paris, France 
Motoko Yanagita, Sakyo-Ku, Kyoto¸ Japan 
Masaomi Nangaku, Program Committee Member  
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202 Lipid Mediators/Eicosanoids 
Matthew D. Breyer, Indianapolis, IN - Chair 
Chuan-Ming Hao, Nashville, TN 
John D. Imig, Milwaukee, WI 
James Alan Shayman, Ann Arbor, MI 
Tianxin Yang, Salt Lake City, UT 
Donald Kohan, Program Committee Member 
 
203 Cell Signaling 
Hanna E. Abboud, San Antonio, TX - Chair 
Paul E. Klotman, New York, NY 
Takamoto Ohse, Seattle, WA 
Hiokazu Okada, Moroyama-cho, Irumagun, Japan 
Seiji Ueda, Kurume, Japan 
Masaomi Nangaku, Tokyo, Japan – Program 
Committee Member  
 
204 Cell Grown, Proliferation, Apoptosis, and 
Neoplasia 
H. William Schnaper, Chicago, IL - Chair 
Jeremy Hughes, Edinburgh, UK 
Duk-Hee Kang, Seoul, South Korea  
Masanori Kitamura, Chuo, Yamanashi, Japan 
Tetsuhiro Tanaka, Tokyo, Japan 
Yoshio Terada, Bunkyo-ku, Japan 
Roy Zent, Nashville, TN 
Masaomi Nangaku, Program Committee Member  
 
Hemodynamics, Hypertension and Vascular 
Regulation 
301 Hypertension: Basic 
Rhian Touyz, Ottawa, ON, Canada - Chair 
Jeffrey L. Garvin, Detroit, MI 
Pedro A. Jose, Washington, DC 
David M. Pollock, Augusta, GA 
Paul W. Sanders, Birmingham, AL 
David E. Stec, Jackson, MS 
Donald Kohan, Program Committee Member  
 
302 Hypertension: Clinical 
Robert D. Toto, Dallas, TX - Chair 
Ellen Burgess, Calgary, AB, Canada  
Vito M. Campese, Los Angeles, CA 
Karen A. Griffin, Maywood, IL 
Efrain Reisin, New Orleans, LA 
Matthew R. Weir, Baltimore, MD 
Donald Kohan, Program Committee Member  
 
303 Vascular Physiology/Renal Hemodynamics 
Jurgen B. Schnermann, Bethesda, MD - Chair 
Susan B. Gurley, Durham, NC 
L. Gabriel Navar, New Orleans, LA 
Ole Skott, Odense, Denmark 
Susan E. Quaggin, Program Committee Member 
 

 
304 Vascular Pathology 
Luigi Gnudi, London, UK - Chair 
Barbara J. Ballermann, Edmonton, AB, Canada  
Roberto Ariel Gomez, Charlottesville, VA 
Volker H. Haase, Nashville, TN 
Borje Haraldsson, Gothenburg, Sweden 
David A. Long, London, UK 
Susan E. Quaggin, Program Committee Member 
 
Pathophysiology of Renal Disease 
401 Acute Kidney Injury: Basic 
Marc E. De Broe, Wilrijk, Antwerp, Belgium - Chair 
David P. Basile, Indianapolis, IN – Chair 
Steven C. Borkan, Boston, MA 
Pierre C. Dagher, Indianapolis, IN 
Zoltan H. Endre, Canterbury, New Zealand 
Glenda C. Gobe, Woolloongabba, Brisbane, Australia 
Mei-Chuan Kuo, Kaohsiung, Taiwan  
Wilfred Lieberthal, Setauket, NY 
Kiyoshi Mori, Kyoto, Japan 
Eisei Noiri, Tokyo, Japan 
Didier Portilla, Little Rock, AR 
Hamid Rabb, Baltimore, MD 
Lorraine C. Racusen, Baltimore, MD 
Yukio Yuzawa, Showa-Ku, Nagoya, Japan 
Masaomi Nangaku, Program Committee Member  
 
402 Diabetes Mellitus: Basic  
Balakuntalam S. Kasinath, San Antonio, TX - Chair 
Hermann G. Haller, Hannover, Germany - Chair 
Dae R. Cha, Ansan, Kyungki-Do, South Korea 
Sheldon Chen, Chicago, IL 
Farhad R. Danesh, Houston, TX 
Alessia Fornoni, Miami, FL 
Youfei Guan, Nashville, TN 
Raimund R. Hirschberg, Torrance, CA 
Enyu Imai, Suita, Japan 
Yashpal S. Kanwar, Chicago, IL 
Radko Komers, Portland, OR 
Youhua Liu, Pittsburgh, PA 
Christine Maric, Jackson, MS 
Michael J. Ross, New York, NY  
Katalin Susztak, Program Committee Member 
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403 Chronic Kidney Disease: Basic 
Carlton M. Bates, Pittsburgh, PA - Chair 
Friedrich C. Luft, Berlin, Germany - Chair 
Leslie A. Bruggeman, Cleveland, OH 
Moshe Levi, Aurora, CO 
Youhua Liu, Pittsburgh, PA 
Karl Nath, Rochester, MN 
Jun Oh, Duesseldorf, Germany 
Michael J. Ross, New York, NY 
Detlef O. Schlondorff, New York, NY 
Edward Y. Skolnik, New York, NY 
Frank M. Strutz, Wiesbaden, Germany  
Michael Zeisberg, Boston, MA 
Katalin Susztak, Program Committee Member 
 
Renal Pathology 
501 Basic/Experimental Immunology 
Stephen R. Holdsworth, Victoria, Australia - Chair 
Ralph Kettritz, Berlin, Germany 
Lisa Robinson, Toronto, ON, Canada 
Alexander R. Rosenkranz, Innsbruck¸ Austria 
Frederick W.K. Tam, London, UK 
Fadi Lakkis, Program Committee Member  
 
502 Basic/Experimental Inflammation  
Andrew J. Rees, Vienna, Austria - Chair 
Anupam Agarwal, Birmingham, AL 
Kelly D. Smith, Seattle, WA 
Takashi Wada, Ishikawa, Japan 
Agnes Fogo, Program Committee Member 
 
503 Basic/Experimental Pathology 
Charles E. Alpers, Seattle, WA – Chair  
Dontscho Kerjaschki, Vienna, Austria 
Jeffrey B. Kopp, Bethesda, MD 
Gary E. Striker, New York, NY 
Roberto Zatz, Sao Paulo, Brazil 
Agnes Fogo, Program Committee Member 
 
504 Extracellular Matrix Biology, Fibrosis, and Cell 
Adhesion 
Gunter B. Wolf, Jena, Germany - Chair 
Christos Chatziantoniou, Paris, France 
Hui Y. Lan, Hong Kong 
Nancy A. Noble, Salt Lake City, UT 
Jill T. Norman, London, UK 
Josef M. Pfeilschifter, Frankfurt, Hessen, Germany 
Agnes Fogo, Program Committee Member 
 
 
 
 
 
 
 
 

505 Glomerular Cell Biology 
Thomas Benzing, Koeln, Germany - Chair 
Tobias B. Huber, Freiburg¸ Germany 
Nina Jones, Guelph, ON, Canada 
Tino D. Piscione, Toronto, ON, Canada 
Martin R. Pollak, Boston, MA 
Michelle P. Winn, Durham, NC 
Susan E. Quaggin, Program Committee Member 
 
506 Clinical/Diagnostic Renal Pathology and 
Laboratory Medicine 
Vivette D. D’Agati, New York, NY – Chair  
Kerstin U. Amann, Erlangen, Germany  
Maria Carmen Avila-Casado, Mexico City, Mexico  
Mark Haas, Baltimore, MD 
Alexander J. Howie, London, UK 
Carrie L. Phillips, Indianapolis, IN 
Agnes Fogo, Program Committee Member 
 
Transplantation 
601 Transplantation Immunobiology, other than 
Tolerance 
Geetha Chalasani, Pittsburgh, PA – Chair 
David M. Briscoe, Boston, MA 
Jonathan S. Maltzman, Philadelphia, PA 
Nader Najaflian, Brookline, MA 
David L. Perkins, La Jolla, CA 
Lisa Robinson, Toronto, ON, Canada  
Fadi Lakkis, Program Committee Member  
 
602 Transplantation Tolerance, Animal Models and 
Humans 
Dianne B. McKay, La Jolla, CA - Chair 
Reza Abdi, Brookline, MA 
Lorenzo G. Gallon, Chicago, IL 
Kathryn J. Tinckam, Toronto, ON, Canada  
Fadi Lakkis, Program Committee Member  
 
603 Epidemiology, Outcomes, Clinical Trials, and 
Health Services Research 
Hassan N. Ibrahim, Minneapolis, MN - Chair 
John F. Neylan, Cambridge, MA - Chair 
Roy D. Bloom, Philadelphia, PA 
Richard Formica, New Haven, CT 
Robert S. Gaston, Birmingham, AL 
Bertram L. Kasiske, Minneapolis, MN 
Joseph Kim, Toronto, ON, Canada 
Kenneth E. Kokko, Atlanta, GA 
Alan B. Leichtman, Ann Arbor, MI 
Herwig-Ulf Meier-Kriesche, Gainesville, FL 
Nirav A. Shah, Pittsburgh, PA 
Mark L. Unruh, Pittsburgh, PA 
Fadi Lakkis, Program Committee Member  
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604 Allograft Dysfunction and Complications 
Dider A. Mandelbrot, Boston, MA - Chair  
John D. Pirsch, Madison, WI - Chair 
Bryan N. Becker, Madison, WI 
Margaret J. Bia, New Haven, CT 
Robert B. Ettenger, Los Angeles, CA 
J. Harold Helderman, Nashville, TN 
Donald E. Hricik, Cleveland, OH 
Michelle A. Josephson, Chicago, IL 
Oleh G. Pankewycz, Amherst, NY 
Emilio Ramos, Baltimore, MD 
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Mild Nephrosclerosis Occurs with Normal Aging and Is Not Explained 
by Renal Function or CKD Risk Factors  Andrew D. Rule, H. Amer, L. D. 
Cornell, S. J. Taler, F. G. Cosio, W. K. Kremers, S. C. Textor, M. D. Stegall.  Mayo 
Clinic, Rochester, MN.Background: Chronic histological abnormalities (global 
glomerulosclerosis, tubular atrophy, interstitial fibrosis, and arteriosclerosis) 
occur in the aging kidney, but it is unknown whether these abnormalities can 
be explained by the decline in renal function or CKD risk factors that occur 
with aging.


Methods: Living kidney donors at the Mayo Clinic from 2000 to 2009 were evaluated. 
During implantation of the donor allograft, a protocol 18-gauge core needle biopsy of renal 
cortex was obtained. Biopsies were sectioned, stained, and examined by pathologists. The 
association between donor pre-transplantation characteristics and chronic histological 
abnormalities was assessed.


Results: There were 1203 donors (mean±SD age: 44+11 years, 58% female, 93% 
Caucasian) with renal cortex histology. Prevalence of histological abnormalities increased 
with age (table). The risk of nephrosclerosis (2 or more abnormalities) per age decade 
changed very little with adjustment for sex, family history of ESRD, mean ambulatory 
sleeping SBP and DBP, hypertension therapy, 24-h urine albumin, GFR (iothalamate 
clearance), BMI, uric acid, cholesterol, and glucose (unadj. OR=2.2, p<.0001; adj. OR=2.3, 
p<.0001). Other than age, statistically significant independent predictors of nephrosclerosis 
were sleeping DBP per 10 mmHg (OR=1.3, p=.006), and 24-h urine albumin per 10 mg 
(OR=1.2, p=.02).


Age group
Any global 
glomerulo- 
sclerosis


Tubular 
atrophy 
(ct1+)


Interstitial 
fibrosis 
(ci1+)


Arterial narrowing 
(cv1+)


Nephrosclerosis (two or 
more abnormalities)


18-29 y (n=148) 19% 11% 1% 10% 3%
30-39 y (n=303) 38% 15% 2% 19% 16%
40-49 y (n=392) 47% 19% 2% 37% 28%
50-59 y (n=257) 65% 32% 9% 44% 44%
60-69 y (n=92) 76% 40% 17% 51% 58%
70-77 y (n=11) 82% 45% 27% 82% 73%


Conclusion: The normal aging kidney shows progressive changes in the glomeruli, 
tubules, interstitium, and arteries that may be due to senescence. Concurrent GFR, urine 
albumin, and CKD risk factors fail to explain these age-related changes. These results 
provide essential baseline information for the interpretation of histological findings 
attributed to CKD.


Disclosure of Financial Relationships: nothing to disclose


TH-FC002


eGFR Reporting Increased the Use of Kidney Protective Medications in the 
Population of Southwestern Ontario with CKD  A. K. Jain,1 A. Akbari,2 M. Cuerden,1 
B. Hemmelgarn,3 C. Huo,5 I. McLeod,1 M. J. Oliver,6 L. Ping,5 R. R. Quinn,6 M. Tonelli,4 
A. X. Garg.1  1University of Western Ontario, Canada; 2University of Ottawa; 3University 
of Alberta; 4University of Calgary; 5Institute for Clinical Evaluative Sciences; 6University 
of Toronto.Many clinicians believe chronic kidney disease (CKD) is under-recognized in 
the community, resulting in suboptimal care. To improve this deficiency some outpatient 
laboratories now report the estimated glomerular filtration rate (eGFR). In January 2006, 
all outpatient laboratories in the province of Ontario, Canada began reporting eGFR. We 
examined the impact of eGFR reporting on the use of kidney protective medications, 
focusing on angiotensin converting enzyme inhibitors and angiotensin-II receptor blockers 
(collectively RAAS-B). We linked health administrative data for more than 40,000 
ambulatory residents in Southwestern Ontario from January, 2003 to September, 2008. 
Patients had CKD (eGFR < 60 ml/min/1.73m2) and were 66 years of age or older. We 
conducted a population-based intervention analysis with seasonal time-series modeling. The 
initiation of eGFR reporting was associated with a significant increase in the rate of RAAS-B 
prescriptions (p<0.01; see figure). Just prior to eGFR reporting the rate was 567 per 1000 
CKD patients; by early 2008 the rate had increased to 623 per 1000 CKD patients. There 
was also a significant increase in the use of statins and other anti-hypertensive medications. 
This sudden, dramatic increase in RAAS-B use suggests eGFR reporting may have indeed 
improved the care of patients with CKD at the population level. These results inform the 
debate as to the utility of this new method of kidney function reporting.


Disclosure of Financial Relationships: nothing to disclose


TH-FC003


Is iGFR Really Better Than eGFR?  Chi-yuan Hsu, Kathleen Propert, Lee 
Hamm, Jiang He, Edgar Miller, Akinlolu Ojo, Michael Shlipak, Valerie Teal, 
Raymond Townsend, Matthew Weir, Jillian Wilson, Dawei Xie, Harold Feldman.  
CRIC Study.


BACKGROUND: It is widely assumed that measured glomerular filtration rate 
using a filtration marker such as iothalamate (iGFR) provides the best measurement of 
renal function and is superior to equation-estimated GFR (eGFR). However, iGFR only 
measures renal function over a relatively sort duration of time and is subject to unique 
measurement errors.


METHODS: We examined the cross-sectional strengths of association between known 
complications of renal insufficiency with iGFR compared with eGFR among enrollees 
in the Chronic Renal Insufficiency Cohort (CRIC) study. eGFR based on creatinine was 
calculated by the Modification of Diet in Renal Disease equation (eGFR_MDRD). eGFR 
based on cystatin C (CysC) was calculated as: 127.7*cysC-0.17*age-0.13(*0.91 if female)(*1.06 
if black)(eGFR_cysC). R2 and C-statistics from linear and logistic regression models were 
measures of strengths of association.


RESULTS: Mean age of the 1210 subjects was 56 yrs, and 44% were female. Mean 
serum creatinine was 1.68 mg/dl, mean iGFR 51.06 ml/min/1.73m2. None of the measures 
of renal function were very strongly associated with complications of renal insufficiency 
and results were similar with each of the 3 measures (Table 1).
Table 1.


C-statistic R2


Anemia iGFR 0.71 Hemoglobin level iGFR 0.12
eGFR_MDRD 0.67 eGFR_MDRD 0.10
eGFR_cysC 0.69 eGFR_cysC 0.11


Hyperphosphatemia iGFR 0.66 Phosphate level iGFR 0.07
eGFR_MDRD 0.71 eGFR_MDRD 0.08
eGFR_cysC 0.72 eGFR_cysC 0.09


Hyperkalemia iGFR 0.73 Potassium level iGFR 0.09
eGFR_MDRD 0.71 eGFR_MDRD 0.08
eGFR_cysC 0.72 eGFR_cysC 0.08


Metablolic acidosis iGFR 0.74 Bicarbonate level iGFR 0.09
eGFR_MDRD 0.73 eGFR_MDRD 0.10
eGFR_cysC 0.73 eGFR_cysC 0.07


CONCLUSIONS: iGFR was not consistently superior to either measures of eGFR 
in explaining comorbidities related to renal insufficiency. These results challenge the 
conventional view that iGFR is in fact the “gold standard” measure of renal function.


Disclosure of Financial Relationships: nothing to disclose


TH-FC004


Estimating GFR in Kidney Transplantation: Will the New CKD-EPI 
Equation Be Any Better?  Christine A. White,1 Ayub Akbari,2 Greg A. Knoll.2  
1Dept of Medicine, Quenn’s University, Kingston, ON, Canada; 2Dept of 
Medicine, University of Ottawa, Ottawa, ON, Canada.


The new CKD-EPI equation was developed to address the MDRD study equations’ 
systematic underestimation of GFR in patients with relatively well preserved kidney 
function. The performance of the new equation in kidney transplant recipients is not known. 
We measured GFR (plasma clearance of 99m Tc-DTPA) in a cohort of 207 stable kidney 
transplant recipients (mean GFR 58 ± 22 ml/min/1.73m2) and estimated GFR using the new 
CKD-EPI and re-expressed MDRD study equations using IDMS standardized creatinine and 
the 4 variable MDRD equation using creatinine calibrated to Cleveland Clinic. The CKD-
EPI equation median bias (estimated - measured GFR) was lower at -5.2 ml/min/1.73m2 
than that of the 4-variable MDRD study (-7.4 ml/min/1.73m2) and re-expressed MDRD (-8.2 
ml/min/1.73m2) equations. However, precision (IQR) was not improved (15.7 vs 14.5 and 
14.4 ml/min/1.73m2) leading to modest improvement in the overall 30% accuracy of 84% 
vs 77% and 79%. The analysis was repeated after stratifying patients by GFR. The results 
are presented below. While the CKD-EPI equation eliminates some of the underestimation 
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of GFR at high GFR values, its precision remains suboptimal. Where accurate GFR 
measurement is required, such as in clinical trials with graft function outcomes, the novel 
equation should not substitute for gold standard measures of GFR.
 Bias (ml/min/1.73m2) Precision (ml/min/1.73m2) Accuracy:% within 30%
GFR< 60 (n=109)    
4 variable MDRD -4.8 11.8 78
re-expressed MDRD -4.0 11.6 80
CKD-EPI -2.1 12.3 79
GFR> 60 (n=98)    
4 variable MDRD -15.4 15.7 77
re-expressed MDRD -14.0 15.8 79
CKD-EPI -8.2 17.9 89


Disclosure of Financial Relationships: nothing to disclose


TH-FC005


Trajectories of Estimated GFR (eGFR) from “Prior” Serum Creatinine 
(Scr) Measurements Do Not Accurately Predict Risk of ESRD: Results 
of the Trial and Cohort Phases of the African American Study of Kidney 
Disease and Hypertension (AASK)  T. Greene, L. Appel, B. Astor, C. Kendric, 
J. Lewis, M. Lipkowitz, B. Hu, X. Wang, J. Wright, AASK Study Group.  NIH 
NIDDK, Bethesda, MD.


Background: Retrospective Scr measurements are often used in clinical trials and 
clinical practice to calculate a patient’s prior rate of eGFR decline (∆eGFR) to forecast 
subsequent renal disease progression. We investigated the value of this practice using the 
11 yr AASK Study.


Methods: For these analyses, we treated the 3-yr AASK Study visit as “baseline” and 
applied the AASK eGFR formula to compute, retrospectively, two eGFR trajectories: the 
eGFR slope over the year prior to “baseline” (∆eGFR1) and the eGFR slope over the 2.5 
yrs prior to “baseline” (∆eGFR2.5). Separate Cox regressions were used to relate risk of 
ESRD after “baseline” to ∆eGFR1 or ∆eGFR2.5 while controlling for the “baseline” levels 
of eGFR and the 24-hr urine protein to creatinine ratio (UP/C).


Results: In 680 patients, the 25th and 75th percentiles from the 3-yr “baseline” visit 
were: eGFR (34.2 to 58.4 ml/min/1.73m2), UP/C (0.03 to 0.38), ∆eGFR1 (-6.08 to +1.67) 
and ∆eGFR2.5 (-3.48 to +1.05 ml/min/1.73m2). 164 of these patients reached ESRD over 
the remaining 8 yrs. Results of the Cox regressions for ESRD:


HRs with 1 yr ∆eGFR (∆eGFR1) HRs with 2.5 yr ∆eGFR (∆eGFR2.5)
Predictor HR 95% CI HR 95% CI
eGFR 9.93 (3.3-30.0)¹ 8.51 (2.8-26.0)¹
UP/C 4.35 (3.11-6.09)¹ 4.46 (3.20-6.22)¹
∆eGFR 1.06 (0.87-1.28)³ 1.34 (1.09-1.66)²
¹p<0.001, ²p=0.01, ³p=ns; HRs contrast the 75th vs. the 25th percentile for UP/C, and the 25th vs. the 75th 
percentile for eGFR, ∆eGFR1 and ∆eGFR2.5. 


3-yr levels of eGFR and UP/C but not ∆eGFR1 predicted subsequent ESRD risk. 
Computing the retrospective slope ∆eGFR2.5 over a longer 2.5 yr interval slightly improved 
prediction of ESRD risk, but with much smaller HRs than UP/C and eGFR. Similar results 
were obtained without adjustment for UP/C and with the MDRD and CKD-EPI eGFR 
formulas.


Conclusion: Retrospective creatinine-based eGFR slope adds little to current eGFR 
and UP/C in predicting future renal outcome in Stage 3 or 4 chronic hypertensive kidney 
disease.


Disclosure of Financial Relationships: consultant: Keryx and Amgen.


TH-FC006


Estimating GFR from Serum Cystatin C and Creatinine: New Equation 
Based on 5352 Measurements  Lesley Stevens, J. Coresh, C. Schmid, L. 
Zhang, H. Feldman, J. Kusek, P. Eggers, F. Van Lente, T. Greene, A. Levey.  
Tufts Medical Center.


Background:We recently published a new equation using creatinine (Scr) derived 
from a diverse population with and without CKD that is more accurate than the MDRD 
Study equation (Annals 2009). We previously published an equation using Scr and cystatin 
C (cys) in a CKD population also more accurate than the MDRD Study equation (AJKD 
2008). We report a new equation using both markers in a diverse dataset. Methods:Equation 
development was conducted in 13 studies. GFR was measured as urinary clearance of 
125I-iothalamate along with calibrated Scr and Scys. Linear regression was used to estimate 
logarithm of GFR from log Scr, log Scys, age, sex and race. Alternative transformations for 
Scys and Scys were explored. Precision was quantified as root mean square error (RMSE) 
from the regression of log GFR. Results:The development dataset was randomly divided 
into 2/3 for development (3522) and 1/3 for internal validation (1830). The mean (5th-95th 
percentile) mGFR was 69 (18-139) and 67 (17-136) ml/min/1.73 m2, respectively. Table 
shows performance in the internal validation dataset overall and by level of eGFR.
Model name Markers Overall EGFR>=90 EGFR 60-89 EGFR<60


RMSE/Bias RMSE/Bias RMSE/Bias RMSE/Bias
Equations developed in CKD population
MDRD Study Scr 0.244/1.9 0.236/7.5 0.259/4.1 0.240/0.9
AJKD 2008 Scr-Cys 0.207/0.6 0.204/3.4 0.202/0.5 0.211/0.2
Equations developed in diverse population
CKD-EPI* Cys 0.238/0.2 0.208/1.4 0.242/-0.8 0.253/0.2
CKD-EPI^ Spline Scr 0.233/-0.1 0.208/1.6 0.243/-1.4 0.242/-0.2
CKD-EPI Spline Scr-Cys 0.204/0.3 0.198/1.9 0.193/-1.2 0.212/0.2
Units for bias are ml/min/1.73 m2;^ Does not include race;*Annals 2009


Conclusions:Combining Scr and Scys provides a more precise estimate of GFR 
than either alone. This updated equation improves on previous equations by inclusion of 
individuals at higher GFR and without CKD. Clinical indications for measuring Scys to 
estimate GFR need to be developed.


Disclosure of Financial Relationships: grant/research support: Gilead Inc.
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Effect of Diet and Antihypertensive Therapy on Cystatin C Levels 
Independent of GFR  Navdeep Tangri, Lesley A. Stevens, Christopher Schmid, 
Lucy Zhang, Gerald Beck, Tom Greene, Josef Coresh, Andrew S. Levey.  
Division of Nephrology, Tufts Medical Center, Boston, MA.


Background: Cystatin C is being considered as a replacement for serum creatinine for 
estimating glomerular filtration rate (GFR). Data are limited on the non-GFR determinants 
of cystatin C and its relationship with nutritional status and blood pressure.


Methods: We obtained serum creatinine and Cystatin C levels at baseline and at 24 
months post-randomization (N=426) for participants in the Modification of Diet in Renal 
Disease Study (MDRD) [Study A, GFR 25-55 ml/min(N=302) and Study B, GFR 13-
24 ml/min(N=124)]. Participants were assigned to different dietary protein intakes and 
blood pressure targets in a 2X2 factorial design. We performed a longitudinal analysis of 
randomized groups to examine the effect of lower dietary protein intake and blood pressure 
target on Cystatin C and serum creatinine independent of GFR.


Results: The mean measured GFR at time of randomization was 38.6 ml/min in Study 
A and 18.5 ml/min in Study B. Assignment to a lower blood pressure target in Study A or 
Study B did not affect levels of serum creatinine or cystatin C. Lower dietary protein intake 
reduced serum creatinine levels, but did not affect levels of cystatin C. (Table 1)


Conclusions: Cystatin C is not affected by dietary protein intake or blood pressure 
independent of GFR. Lower dietary protein intake lowers serum creatinine levels 
independent of GFR. Further research on other determinants of cystatin C is needed.
Table 1: Effect of dietary protein intake and blood pressure on change in creatinine and cystatin C 
independent of GFR*


Study A(n=302) Study B(n=124)
Diet(Low vs. Usual Protein)
♠ Scr mg/dl -0.22 [-0.36, -0.08] -0.28 [-0.82, 0.07]
♠ Cys mg/dl 0.02 [-0.07, 0.10] 0.10 [-0.15, 0.26]
BP(Low vs. Normal)
♠ Scr mg/dl 0.15 [-0.04, 0.35] 0.13 [-0.42, 0.67]
♠ Cys mg/dl 0.02 [-0.10, 0.14] 0.13 [-0.12, 0.38]
*Change is defined as 24 mo-baseline, All values are reported as mean and 95% CI I


Disclosure of Financial Relationships: nothing to disclose


TH-FC008


Establishment of a Sandwich ELISA for Urinary Podocalyxin (u-PCX) To 
Detect Early Podocyte (P) Injury in Diabetic Nephropathy  Masanori Hara,1 
Kunihiro Yamagata,2 Yasuhiko Tomino,3 Akihiko Saito,4 Yoshiaki Hirayama,5 
Sakari Sekine.5  1Yoshida Hospital, Tsubame, Niigata; 2University of Tsukuba; 
3Juntendo University; 4Niigata University; 5Denka Seiekn Co., Ltd., Japan.


Backgroud and Purpose: Podocyte (P) is involved in the onset and also progression 
of glomerular diseases. Our previous studies revealed that podocalyxin (PCX) positive 
membrane vesicles of P are shed into urine, reflecting P injury. In this study we report the 
establishment of a highly sensitive ELISA for urinary PCX (u-PCX) to detect P injury, 
particularly in the early phase of diabetic nephropathy.


Material and Methods: A highly sensitive ELISA system was established using 
monoclonal antibodies to recombinant PCX. The antigenic epitope in the urine detected 
by the ELISA was also confirmed by western blot. Urine samples from normal healthy 
controls (N=66) and patients with glomerular diseases such as nephrotic syndrome (N=18), 
IgA nephropathy (N=80), lupus nephritis (N=5), diabetic nephropathy (N=71) and other 
glomerulonephritis (N=42) were used for u-PCX quantitation by ELISA.


Results: The detection limit was 5 ng/ml. The upper limit of u-PCX from healthy 
individuals was 162 ug/g creatinine. Among patients with nephrotic syndrome, 77.8 % 
were u-PCX positive, while 28.8% with IgA nephropathy and 80.0 % with lupus nephritis 
were positive. Among patients with other glomerular diseases, 26.2 % were positive for 
u-PCX, while in diabetic patients 49.3 % were u-PCX positive. Of note, diabetic patients 
were classified into four stages by their urine albumin excretion: Positivity of u-PCX was 
46.2 % in the normoalbuminuric stage (N= 39), 47.1 % in the microalbuminuric stage 
(N=17), 60.0 % in the macroalbuminuric stage (N=15), respectively. The positivity of 
u-PCX in normoalbuminuric stage suggests the presence of early P injury, even prior to 
the development of microalbuminuria in diabetic patients.


Conclusion: We established a highly sensitive ELISA for u-PCX, which detects P 
injury very early in various glomerular diseases including diabetic nephropathy. Detection 
of u-PCX may be a powerful biomarker for early detection and monitoring of glomerular 
diseases.
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Urinary Exosomal Wilms Tumor 1 (WT-1) as a Biomarker for Glomerular 
Diseases  Hua Zhou,1 Hiroshi Kajiyama,2 Toru Sakairi,2 Lauren Dutcher,3 Asada 
Leelahavanichkul,1 Xuzhen Hu,1 Takayuki Tsuji,1 Lilian Howard,2 Suzzane 
Vento,4 Rachel Frank,4 Howard Trachtman,4 Colleen Hadigan,3 Jeffrey Kopp,2 
Peter Yuen,1 Robert Star.1  1Renal Diagnostics and Therapeutics Unit, NIDDK; 
2Kidney Disease Section, NIDDK; 3NIAID, NIH, Bethesda, MD; 4Schneider 
Children’s Hospital, New Hyde Park, NY.


Direct podocyte injury is difficult to quantify clinically. WT-1 staining confirms 
podocyte injury but requires a kidney biopsy. We had identified a novel urine biomarker, 
WT-1 in exosomes, which increased before albuminuria in rats with puromycin-induced 
nephrotic syndrome (NS). Our follow-up studies examine podocyte specificity and test if 
WT-1 can monitor patients/drug treatment effectiveness. WT-1 in exosomes is released 
(stimulated by AngII or TGF-β1) from cultured podocytes, but not by proximal tubule or 
mesangial cells. Next, we tested if urinary exosomal WT-1 can monitor responsiveness to 
therapy. We treated NS in a mouse collapsing glomerulopathy (CG) model with an ARB 
olmesartan. Over 4 wks olmesartan significantly slowed progression; WT-1 distinguished 
treated vs control mice (p<0.02) 1 wk before albuminuria. In a cross-sectional HIV diabetic 
cohort (n=51), urinary exosomal WT-1 positively correlated with microalbuminuria 
(R²=0.57, p<0.01). Finally, in 29 MCNS or FSGS patients urinary exosomal WT-1 was not 
significantly higher in MCD patients vs controls, but was higher in FSGS patients (p<0.01). 
Urinary exosomal WT-1 distinguished MCNS patients in remission vs MCNS patients 
in relapse (p<0.01). We conclude that exosomal WT-1 a) can be released by podocytes 
but not proximal tubule or mesangial cells; b) can detect the benefit of olmesartan 1 wk 
before albuminuria in CG mice; c) correlates with microalbuminuria in HIV patients; d) 
may differentiate FSGS vs MCNS and may differentate remission/relapse in MCNS. Thus, 
urinary exosomal WT-1 is a promising noninvasive biomarker with apparent podocyte 
specificity and can detect early progression and treatment-induced regression of podocyte 
injury, even if injury is subtle (microalbuminuria/MCNS). Our results warrant longitudinal, 
prospective studies in a large cohort with a range of podocyte injuries.
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Podocyturia as a Diagnostic and Prognostic Marker for Preeclampsia  
Steven Wagner,1 Iasmina Craici,1 Courtenay Diehl,2 Yassaman Raissian,3 Joseph 
P. Grande,4 Vesna D. Garovic.1  1Nephrology and Hypertension, Mayo Clinic, 
Rochester, MN; 2Obstetrics and Gynecology, Mayo Clinic, Rochester, MN; 
3Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN.


Introduction
Viable podocytes are present in urine of preeclamptic women at delivery. In this 


longitudinal study, we tested whether podocyturia 1) predates proteinuria and the clinical 
diagnosis of preeclampsia and 2) distinguishes between preeclampsia, normal pregnancy, 
and pregnancies at high risk of developing preeclampsia.


Study design
We prospectively enrolled 213 patients. Urine samples were collected at first obstetrical 


visit, mid gestation, and again at delivery. Of the 178 who completed the study, 5 developed 
preeclampsia. Twelve pregnancies were high risk for developing preeclampsia, 8 based on 
the presence of gestational hypertension, gestational diabetes, or twin pregnancy during 
the current gestation, and 4 based on the presence of gestational hypertension, gestational 
diabetes, preeclampsia, or eclampsia during a previous pregnancy. Of the remaining 159 
pregnancies, 10 were selected as normal controls.


Experimental methods
Urine samples were cultured for 24 hours as previously described. Urine microalbumin 


was measured by standard methods. Immunofluorescence microscopy identified live 
podocytes based on expression of podocin in DAPI-positive cells.


Results
Podocyturia as a diagnostic marker:
At delivery, podocyturia was present in all 5 preeclamptic patients and none of the 


high risk (n=12) or normal patients (n=10).
Podocyturia as a prognostic marker:
All 5 of the women who developed preeclampsia later in pregnancy had podocyturia at 


mid-gestation (between 24-29 weeks), before the development of proteinuria. Podocyturia 
was present in none of the high risk patients or normal controls at mid-gestation.


Conclusions:
Podocyturia was present at delivery only in preeclampsia, and not in high-risk patients 


or normal controls. We have shown that podocyturia is present in preeclamptic pregnancies 
prior to the development of the clinical syndrome. This study suggests that podocyturia 
may serve as an early marker for preeclampsia.
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Urinary Polypeptide Biomarkers of IgA Nephropathy (IgAN)  Hitoshi 
Suzuki,1,2 Yusuke Suzuki,2 Landino Allegri,3 Stacy Hall,1 Zina Moldoveanu,1 
Simone Sanna-Cherchi,4 Robert J. Wyatt,5 Yasuhiko Tomino,2 Jan Novak,1 
Bruce A. Julian.1  1University of Alabama at Birmingham, Birmingham, AL; 
2Juntendo University School of Medicine, Tokyo, Japan; 3University of Parma, 
Parma, Italy; 4Columbia University, New York, NY; 5University of Tennessee, 
Memphis, TN.


In IgAN, circulatory IgA1 and IgA1 in mesangial deposits contain elevated amounts 
of galactose-deficient IgA1 (Gd-IgA1). We hypothesized that a fraction of Gd-IgA1 from 
the glomerular deposits may be excreted into the urine and thus may represent a disease-
specific marker. We evaluated the utility of detection of urinary Gd-IgA1 by lectin ELISA 
and SDS-PAGE/western blotting as a screening test for IgAN. Levels of urinary IgA 
and Gd-IgA1 were determined in 189 patients with IgAN, 136 patients with other renal 
diseases (disease controls), and 57 healthy controls recruited in USA, Japan, and Italy. 
Gd-IgA1 was determined by ELISA using N-acetylgalactosamine-specific Helix aspersa 
agglutinin (HAA) lectin. Urinary IgA was elevated in patients with IgAN as well as in 
disease controls. However, elevation of urinary Gd-IgA1 levels was more frequent in 
patients with IgAN (IgAN, 28.0±17.9; disease controls, 20.6±17.4; healthy controls, 6.6±6.7 
units/mg urinary creatinine; P<0.0001). HAA-lectin western blotting data confirmed these 
results. In IgAN patients, response to therapy correlated with decrease of urinary Gd-IgA1 
levels (P<0.01). Furthermore, in the 11 of 22 IgAN patients but none of 7 disease controls 
without proteinuria at the time of study, urinary Gd-IgA1 levels were >95th percentile of 
those for healthy controls. When we purified IgA from serum and urine of an IgAN patient, 
relative proportion of Gd-IgA1 to total IgA1 was higher in the urine compared with serum, 
suggesting elevated urinary excretion of Gd-IgA1 in IgAN. Therefore, urine is a suitable 
sample for these tests. These exploratory findings should be evaluated in a prospective 
study with contemporaneous renal biopsy and longitudinal sampling to develop these 
assays into a novel non-invasive test to detect renal injury at earlier stages of IgAN and to 
assess clinical manifestations and response to therapy.
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Anti-PLA2R Antibodies Correlate with Clinical Status in Idiopathic 
Membranous Nephropathy  Laurence H. Beck,1 Julia M. Hofstra,2 David M. 
Beck,1 Ramon G. B. Bonegio,1 Jack F. Wetzels,2 David J. Salant.1  1Nephrology, 
Boston University School of Medicine, Boston, MA; 2Department of Nephrology, 
Radboud University Nijmegen Medical Center, Netherlands.


Background: Our laboratory has recently identified the M-type phospholipase A2 
receptor (PLA2R) as a major target antigen in idiopathic membranous nephropathy (IMN). 
Cumulative data from sera obtained in the Northeastern U.S. have shown that 70% of patients 
with IMN have IgG4 antibodies reactive with native and recombinant human PLA2R. We 
sought to assess the prevalence of anti-PLA2R in a European cohort of IMN patients and 
correlate the presence of anti-PLA2R with the patients’ clinical status.


Methods: Coded serum samples from patients with IMN were collected at several 
time points in their disease/treatment course and were assayed by Western blotting against 
native PLA2R at 1:25 (a dilution previously shown to be both sensitive and specific for 
IMN), followed by detection of human IgG4. Results were standardized with the use of 
a known reactive MN sample. The bands corresponding to PLA2R were scanned and 
densitometry was performed.


Results: Fifteen of 19 (78.9%) IMN patients had reactivity to PLA2R in at least one 
of their samples. Densitometry of the anti-PLA2R signal correlated well with proteinuria 
(r2 = 0.61) as well as clinical status. The table below compares mean anti-PLA2R (arbitrary 
units) to mean proteinuria (gm) for each clinical status.
Clinical Status NS (n=14) Any RM (n=13) SR (n=4) TIR (n=9) RL (n=9)
Anti-PLA2R (arbitrary units,  
in thousands) 11.6 0.6 1.8 0.02 8.4
Proteinuria (gm) 10.2 1.0 1.4 0.7 9.5
NS, nephrotic syndrome; RM, remission; SR, spontaneous remission; TIR, treatment-
induced remission; RL, relapse/recurrence


Conclusions: 78.9% of IMN patients in a European cohort had antibodies reactive with 
human PLA2R, similar to the proportion observed in U.S. IMN patients. The presence of 
these antibodies correlated well with clinical status as defined by proteinuria, decreasing with 
either spontaneous or treatment-induced remission, and rising with disease recurrence.


Disclosure of Financial Relationships: grant/research support: Amgen, Questcor; 
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Association of Anti-PLA2R Antibody Level with Clinical Response to 
Rituximab in Idiopathic Membranous Nephropathy  Laurence H. Beck,1 
F. C. Fervenza,2 D. M. Beck,1 R. G. B. Bonegio,1 SB Erickson,2 D. J. Salant.1  
1Nephrology, Boston Univ. School of Medicine, Boston, MA; 2Nephrology and 
Hypertension, Mayo Clinic, Rochester, MN.


Background: We recently identified the M-type phospholipase A2 receptor (PLA2R) 
as a major target antigen in idiopathic membranous nephropathy (IMN) and showed that 
70% of IMN patients have circulating anti-PLA2R antibodies. We sought to determine 
if serum anti-PLA2R levels are associated with response to rituximab (RTX) for the 
treatment of IMN.
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Methods: Serial serum samples from 2 separate cohorts of IMN patients treated with 
RTX (cohort 1 treated with 1gm of RTX at d.1+d.15; cohort 2 treated with 4 weekly doses 
of 375mg/m2 RTX) were assayed at 1:25 by Western blotting against native PLA2R with 
subsequent detection and densitometry of the human IgG signal.


Results: 10/15 (67%) patients in cohort 1 and 16/20 (80%) in cohort 2 had anti-PLA2R 
reactivity in their initial serum sample (median level 7540 units; range 0-22552). When the 
2 cohorts were combined for analysis, the distribution of the initial anti-PLA2R positivity 
was not significantly different (p=0.61) among the following groups as defined by final 
clinical endpoint: CR, complete; PR, partial; LR, limited; or NR, no remission. However, 
an anti-PLA2R level below 500 units at 9-12 months after initiation of treatment differed 
significantly among groups (p=0.006): 100% (CR), 88% (PR), 50% (LR), and 17% (NR). 
Median proteinuria at 9, 12, and 15-18 months was consistently lower in subjects with 
undetectable or very low anti-PLA2R levels versus those with higher levels.
Median 24 hr Proteinuria (gm; range)
Anti-PLA2R No. 9 month 12 month 15-18 month
Undetectable 11 2.2 (0.4-12.6) 0.9 (0.2-9.8) 0.2 (0-4.1; n=7)
Present 14 6.6 (0.7-17.4) 6.3 (0.7-20.2) 3.8 (0.1-11.7;n=10)
Less than 500 17 3.0 (0.4-12.6) 1.3 (0.2-10.7) 0.6 (0-7.2; n=13)
500 or greater 8 7.8 (0.7-17.4) 7.1 (1.1-20.2) 6.3 (5-11.7; n=4)
Conclusion: In IMN patients with anti-PLA2R antibodies at the start of treatment, a 
substantial decline in post-treatment anti-PLA2R is associated with a clinical response 
to RTX.


Disclosure of Financial Relationships: grant/research support: Amgen, Questcor; 
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Image Analysis of High-Resolution Optical Coherence Tomography 
(OCT) Imaging of the Human Kidney  Maristela L. Onozato,1 Yu Chen,2 
Qian Li,2 Akihiro Tojo,3 Peter M. Andrews.4  1Division of Nephrology and 
Hypertension, Georgetown University, Washington, DC; 2Fischell Department 
of Bioengineering, University of Maryland, College Park, MD; 3Division of 
Nephrology and Endocrinology, University of Tokyo, Tokyo, Japan; 4Department 
of Biochemistry, Molecular and Cellular Biology, Georgetown University, 
Washington, DC.


Optical coherence tomography (OCT) is a new imaging modality similar to the 
ultrasound except that it uses infrared light rather than acoustic waves. It has a cellular 
spatial resolution of 10-15 µm better than any imaging technology currently in use in medical 
practice. We identified characteristic OCT patterns of the normal and diseased human kidney. 
A high-speed high-resolution OCT system using swept source/Fourier domain detection 
that enables 3D OCT imaging in situ collected images of four cadaver human kidneys. 
The computed microstructure sizes were then color-coded to 3D reconstructed images, 
revealing quantitative information of microvasculature. The location of each scanned area 
was marked for comparison with conventional histological sections. Sclerosed glomeruli 
were distinguished from normal by their more irregular shapes and less light-dense capillary 
tufts. Areas with inflammatory cell infiltration or tubulointerstitial fibrosis showed an 
exponentially decrease in light intensity over the depth due to the light scattering effects. 
Detailed kidney vascular networks were visualized and analyzed to quantify the diameter 
of arterioles. 3D reconstruction images of arterioles showed arteriolar diameters ranging 
from 30 µm to 90 µm (Fig. 1) and a total arteriolar volume of around 5.5 mm3.


In conclusions, the ability of OCT to provide non-contact high-resolution imaging 
with morphometrical evaluation suggests the potential use of this technology for rapid 
kidney pathology evaluation.


Disclosure of Financial Relationships: nothing to disclose


TH-FC015


Differential and Context-Dependent Roles of HIF-1α in an In Vitro Model 
of Cystogenesis and Tubulogenesis  Bjoern Buchholz, Max Hoengesberg, 
Wanja M. Bernhardt, Margarete Goppelt-Struebe, Johannes Schoedel, Christina 
Warnecke, Kai-Uwe Eckardt.  Department of Nephrology and Hypertension, 
University of Erlangen-Nuremberg, Erlangen, Germany.


Purpose:
In the adult kidney and under conditions of physiological oxygen supply, the hypoxia-


inducible factor HIF-1α is hydroxylated via Prolyl-Hydroxylases (PHD) and targeted for 
rapid proteasomal degradation. Recently, accumulation of HIF-1α has been found in tubule-
harming processes like epithelial-mesenchymal transition (EMT) and in cyst-lining epithelia 
of polycystic kidneys but also in developing tubules of embryonic kidneys. Therefore, we 
hypothesized a functional role of HIF-1α in tubulogenesis, EMT and cyst development.


Methods:
All studies were done in vitro using the MDCK cyst- and MDCK tubulogenesis model. 


MDCK cysts were treated ± the PHD inhibitors Oxalylglycine, Dimethyloxalylglycine 
(DMOG) and Diethylfumarat. Cyst sizes, as well as cyst cell proliferation were examined. 
Stimulation of MDCK cysts with hepatocyte growth factor (HGF) leads to tubulogenesis 
in a 4-step-manner. The effects of hypoxia and the PHD inhibitor DMOG on “early” and 
“late” tubulogenesis were investigated.


Results:
PHD inhibition leads to a significant increase of HIF-1α and its target genes in the 


MDCK cyst model along with a dose-dependent increase of cyst size, cyst cell proliferation 
and glucose utilization. In the early steps of in vitro tubulogenesis, hypoxia and DMOG 
enforce tubulogenesis, investigated by the increased number of extensions/cyst and the 
significantly longer extensions/cyst. In differentiated tubules, hypoxia and DMOG cause 
EMT, examined by a change of cell morphology, disruption of tubular integrity and an 
increase of the mesenchymal marker S100A4 and a decrease of the epithelial marker 
ZO-1.


Conclusions:
HIF-1α seems to play differential and context-dependent roles in in vitro cystogenesis 


and tubulogenesis by 1. augmenting cyst cell proliferation, 2. increasing tubulogenesis and 
3. causing EMT in differentiated tubules.
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The Shift towards Renal Tubular HIF-2α Expression Causes Cellular 
Transformation, Leading to Fibrosis and Cyst Development  Ruth Schietke,1 
Thomas Hackenbeck,1 Christian Rosenberger,3 Robert Koesters,4 Sebastian 
Bachmann,5 Kai-Uwe Eckardt,2 Patrick Maxwell,8 Michael Wiesener.2  
1Interdisciplinary Center for Clinical Research, University of Erlangen-
Nuremberg, Erlangen, Germany; 2Nephrology & Hypertensiology, University 
of Erlangen-Nuremberg, Erlangen, Germany; 3Nephrology & Medical 
Intensive Care, Charité of Humboldt-University Berlin, Berlin, Germany; 
4DKFZ Deutsches Krebsforschungszentrum, Heidelberg, Germany; 5Institute 
of Anatomy, Charité of Humboldt-University Berlin, Berlin, Germany; 6Rayne 
Institute, University College London, London, United Kingdom.


Oxygen deprivation is a severe stress to mammalian cells. The Hypoxia-inducible 
transcription Factor (HIF) acts as a master regulator of adaptation to reduced oxygen 
availability. At least two subunits moderate the transcriptional activity: HIF-1α and HIF-
2α, which are both targeted for oxygen dependent degradation by the von Hippel Lindau 
tumour suppressor (VHL). Recent data implicate that sustained HIF activation in the kidney 
may cause EMT & fibrosis, as well as tumorigenesis. In particular the latter appears to be 
caused by HIF-2α. VHL is also involved in renal cyst repression. However, the distinct 
role of HIF-2α in these processes is not known.


METHODS: Functional and describtive analysis of genetically modified mice.
RESULTS: Whereas HIF-1α is readily induced in mouse, rat & human hypoxic tubular 


cells, HIF-2α is never detected in these cells in any species. However, knockout of VHL 
in the whole tubular apparatus (Pax8-Cre) or the TAL (THP-Cre) enables tubular HIF-2α 
expression. Continuous transgenic expression of HIF-2α by the Ksp-Cadherin promotor 
leads to renal fibrosis & insufficiency, as determined by serum creatinine. Furthermore, 
100% of transgenic mice, but not the control strain, develop multiple renal cysts, which 
are lined by transgene carrying cells.


CONCLUSIONS: Microenvironmental stimulation is not sufficient to induce HIF-
2α in renal tubuli, whereas inactivation of VHL does. Furthermore, sustained tubular 
HIF-2α overexpression leads to renal fibrosis & cysts, which can be seen as precancerous 
lesions. These data would be compatible with an oncogenic switch by tubular HIF-2α 
expression.
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Human Resident Renal Progenitor Cells: From Gene Expression Profiling 
to the Chemokine Regenerative Networks Identification  Fabio Sallustio, 
Giuseppe Castellano, Gianluigi Zaza, Antonia Loverre, Vincenzo Costantino, 
Giuseppe Grandaliano, Francesco P. Schena.  Nephrology, Dialysis and 
Transplantation Unit, Department of Emergency and Organ Transplantation, 
University of Bari, Bari, Italy.


Kidney, like skin and gut, has excellent regenerative potential. After injury, the renal 
tubules can regenerate to preserve functional integrity. However, the normal repair program 
of the kidney may not be sufficient to respond to major renal pathologies. Recent studies 
have indicated that resident adult renal stem/progenitor cells (ARPCs) could participate 
in this repair process and could find clinical application in the treatment of acute renal 
failure. Gene expression profile, performed with microarray analysis by our research 
unit, revealed a cluster of genes that discriminated ARPCs from mesenchymal stem cells 
and mature tubular cells, as well as a cluster of genes that were upregulated in both SC 
lines as compared to mature tubular cells. The first cluster included genes involved in 
proliferative signal transduction (EGFR, IGF1R, LIF) and immuno-response activation 
(IL-6, IL-8, TLR2). The upregulation of TLR2, a pattern-recognizing receptor involved in 
innate immune activity, led us to question the potential role of TLR2, that could function 
as a damage sensor in ARPCs.


In response to TLR2 stimulation, we found that undifferentiated ARPCs secreted MCP-1 
and C3 via NF-kB activation and increased the amount of IL-6 and IL-8. Furthermore, we 
showed that TLR2 stimuli caused an higher ARPC proliferation rate. These results suggest 
a role for this receptor in the activation of renal progenitor cells through the secretion of 
autocrine cytokines. Complement-mediated pathways might be coupled with cytokine 
networks to drive regenerative processes. The interplay between IL-6 and C3-dependent 
pathways might provide costimulatory signals to activate quiescent ARPCs and promote 
their proliferation in the setting of acute stress or kidney damage.


In conclusion, this study demonstrates, for the first time, that TLR2 is present on 
ARPCs and that it is involved in the activation of crucial networks, plausibly necessary 
for the renal regeneration.
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Jade-1 Acts through the PI3K-Akt and Wnt Pathways To Inhibit Renal 
Cancer Cell Growth  Liling Zeng, Mina I. Zhou, Herbert T. Cohen.  Renal 
Section and Molecular Medicine Program, Boston University Medical Center, 
Boston, MA.


Jade-1 is a candidate renal tumor suppressor that interacts functionally with the von 
Hippel-Lindau tumor suppressor pVHL in renal cancer. To understand the mechanism 
by which Jade-1 acts as a tumor suppressor, we used kinase arrays to screen for signal 
transduction pathways in which Jade-1 is involved. Jade-1 knockdown increased phospho-
Akt1 (pAkt1) levels while overexpression of Jade-1 decreased pAkt1 levels. Human 
kidney-2 (HK-2) cells are a differentiated renal proximal tubular cell line and serve as a 
model of renal cancer precursor cells. Jade-1 was knocked down in HK-2 stable cell lines 
using lentivirus-mediated shRNAs. Levels of pAkt1 and even total pAkt were increased two 
fold with Jade-1 knockdown and were inhibited by LY294002, a specific PI3K inhibitor. 
Reintroduction of Jade-1 into these cells inhibited pAkt. Levels of phospho-substrates of 
pAkt were increased when Jade-1 was knocked down. The levels of cyclin-dependent 
kinase inhibitor p21, a substrate negatively regulated by pAkt, decreased with Jade-1 
knockdown. Jade-1 knockdown cell lines grew faster than non-silencing control cells. 
A critical feature of epithelial cell oncogenic transformation is anchorage-independent 
growth, a process in which Akt is known to play a key role. Intriguingly, Jade-1-silenced 
HK-2 cells acquired the capacity for anchorage-independent growth, which was inhibited 
by reintroduction of Jade-1 or by LY294002. Akt kinases may represent the most frequently 
activated survival pathway in cancer, so inhibition of Akt may contribute to the tumor 
suppressor function of Jade-1.


Recently, we showed that Jade-1 inhibits Wnt signaling by ubiquitinating beta-catenin 
(Nat Cell Biol 2008). We therefore treated multiple renal cancer cell lines with small 
molecule inhibitors of beta-catenin transcriptional activity. Growth of the renal cancer cell 
lines was greatly inhibited by these agents. Expression of two Wnt target genes, cyclin 
D1 and c-Myc, was strongly downregulated by beta-catenin inhibitor treatment. Jade-1 
may therefore fulfill its tumor suppressor function by inhibiting both the beta-catenin and 
the PI3K-Akt pathways.


Disclosure of Financial Relationships: nothing to disclose


TH-FC019


Kim-1 Mediated Phagocytosis Is Cytoprotective and Induces Autophagy 
in Renal Tubular Cells  Craig R. Brooks, Takaharu Ichimura, Li Yang, Joseph 
V. Bonventre.  Renal Division, Department of Medicine, Brigham and Women’s 
Hospital, Boston, MA.


Kidney injury molecule 1 (Kim-1) is markedly upregulated in proximal tubules of 
rodents and man following kidney injury and has been demonstrated to be a sensitive and 
specific biomarker for AKI. Recently, our lab has shown that Kim-1 is a phosphatidylserine 
(PS) receptor, which transforms renal proximal tubule cells into phagocytic cells. The 
consequences of this transformation have only partially been characterized. We now have 
found that Kim-1-mediated phagocytosis is cytoprotective against oxidant injury and 
induces autophagy in renal tubular cells. Incubation with phagocytic targets (apoptotic 
cells) protects Kim-1 expressing cells, but not non-expressing cells, against subsequent 


exposure to oxidative stress. Recent studies have demonstrated autophagy to be a protective 
response in renal tubule cells. We found expression of Kim-1 alone induces an upregulation 
of autophagy, which is markedly enhanced upon incubation with apoptotic cells, as 
demonstrated by LC3-GFP puncta formation and the formation of LC3-II by western blot. In 
control cells, not expressing Kim-1, apoptotic cells did not increase autophagy over low basal 
levels. By contrast to apoptotic-cell induced autophagy, starvation-induced autophagy was 
similar in Kim-1 transfected and untransfected cells, indicating Kim-1-induced autophagy 
is specifically related to phagocytosis. Importantly, following phagocytosis, Kim-1 positive 
phagosomes co-localize with the autophagosome, suggesting Kim-1 targets phagosomes 
to the autophagosome. Inhibition of autophagy, with the inhibitors 3MA and Bafilomycin 
A1, prevented the elimination of phagocytosed apoptotic cells. Cells expressing a KIM-1 
mutation which affects PS binding are deficient in phagocytosis and do not upregulate 
autophagy following incubation with apoptotic cells. Taken together these data suggest Kim-
1-mediated phagocytosis regulates autophagy and autophagy is required for the elimination 
of phagocytosed apoptotic cells. Kim-1 mediated phagocytosis may protect renal tubular 
cells from injury through this upregulation of autophagy, which leads to cyto-protection 
and a suppressed immune response.
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Activity of Ste20-Like Kinase, SLK, Is Regulated by Dimerization  Sierra 
Delarosa, Julie Guillemette, Joan Papillon, Andrey V. Cybulsky.  Medicine, 
McGill University, Montreal, QC, Canada.


The expression and activation of the germinal center kinase, SLK, is increased during 
renal development and recovery from ischemic acute renal failure, which recapitulates 
certain aspects of kidney development. SLK promotes apoptosis and may, therefore, 
regulate cell growth during development, injury and healing. We propose that activation of 
SLK may be due to upregulation of expression, which may then favor homodimerization 
and/or reversal of autoinhibition. To test this hypothesis, the cDNA encoding the SLK 
catalytic domain (amino acids 1-373) was fused with a cDNA for a modified FK506 binding 
protein, Fv2E (HA-SLK 1-373-Fv2E). The plasmid was transfected into COS-1 cells, and 
a fusion protein of the expected molecular mass was expressed. Addition of AP20187 (an 
analog of FK506) induces dimerization of HA-SLK 1-373-Fv2E. In an in vitro immune 
complex kinase assay, the dimeric HA-SLK 1-373-Fv2E displayed 1.7 fold greater activity, 
compared with the monomer. Glomerular epithelial cells were transiently transfected 
with HA-SLK 1-373-Fv2E and were treated with or without AP20187. Compared with 
the monomer, dimeric SLK 1-373 increased activation-specific phosphorylation of c-Jun 
N-terminal kinase and p38 kinase (1.5-2.1 fold), reflecting enhanced signaling via stress 
kinase pathways. In a second assay of SLK signaling, we monitored p53 transactivation 
following transient transfection of HA-SLK 1-373-Fv2E together with a luciferase reporter 
plasmid that contains a p53 cis-acting enhancer element. Addition of AP20187 to these 
cells augmented SLK 1-373-stimulated p53 reporter activity, compared with untreated. The 
effect of SLK dimerization on the activation of the proapoptotic protein Bax was monitored 
by cotransfecting cells with HA-SLK 1-373-Fv2E and Bax-luciferase reporter cDNAs. 
Stimulation of the Bax reporter by SLK 1-373 was 2.5 fold in the presence of AP20187 
and 1.8 fold in untreated cells. Finally, 72 h after transfection of COS cells, dimeric SLK 
1-373 reduced cell number by 56%, and monomeric by only 20%, compared with vector-
transfected control cells. Thus, the activity and downstream signaling of SLK are enhanced 
by dimerization of the kinase domain.


Disclosure of Financial Relationships: nothing to disclose
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Overexpression of Klotho Protein Inhibits Uninephrectomy Induced 
Compensatory Renal Hypertrophy by Suppressing Insulin Like Growth 
Factor-1 Signals  Hajime Nagasu, Minoru Satoh, Kengo Kidokoro, Yuko Nishi, 
Naruya Tomita, Tamaki Sasaki, Naoki Kashihara.  Div. of Nephrology, Dept. of 
Internal Medicine, Kawasaki Medical School, Kurashiki, Japan.


[Background]The secreted klotho protein can regulate multiple growth factor signaling 
pathways, including insulin/insulin like growth factor-1 (IGF-1) and Wnt. We have already 
reported that Klotho protein serves as a potential renoprotective humoral factor (PNAS 104: 
2007). IGF-1 signaling is one of important pathway for compensatory renal hypertrophy after 
uninephrectomy (UNx). So we investigate whether klotho protein inhibits compensatory 
renal hypertrophy after UNx through suppressing IGF-1 pathway.


[Methods and Results] Male transgenic mice weighing 27-33 g that overexpress the 
alpha-klotho gene under the control of human elongation factor 1 alpha promoter (Kl-TG, 
n=10; C57BL/6 background) and C57BL/6 mice (Wild, n=10) underwent UNx by right 
kidney removal, and were studied after 14 days. Comparison of the left kidney weight/body 
weight ratio revealed a significantly greater suppression of renal hypertrophy in the Kl-TG 
mice than in the Wild mice. Comparison of the total protein/DNA ratio to assess cellular 
hypertrophy also indicated a significantly greater suppression in the Kl-TG mice than in the 
Wild mice. Next we examined the inhibitory effect of klotho on IGF-1 signaling in a human 
proximal tubular epithelial cell (HPTEC) in vitro. HPTEC were transfected with naked 
mouse membrane-form klotho plasmid DNA (pCAGGS-klotho). This translated klotho 
protein was secreted into the culture medium. We found that klotho protein suppressed 
IGF-1 induced Akt phosphorylation, NADPH oxidase activation.


[Conclusion] The present study demonstrated that klotho protein suppresses UNx 
induced compensatory renal hypertrophy by suppressing IGF-1 signal, suggesting another 
physiological significance of the klotho protein.


Disclosure of Financial Relationships: nothing to disclose
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Catalase Overexpression Up-Regulates Angiotensin Converting Enzyme-2 
Expression and Prevents Hypertension, Albuminuria and Tubular 
Apoptosis in Angiotensinogen-Transgenic Mice  John S. D. Chan,1 Nicolas 
Godin,1 Fang Liu,1 Garnet J. Lau,1 Marie-Luise Brezniceanu,1 Isabelle Chenier,1 
Shao-Ling Zhang,1 Janos G. Filep,2 Julie R. Ingelfinger.3  1Res. Ctr., CHUM-Hotel 
Dieu Hosp, Montreal, QC, Canada; 2Res. Ctr., Maisonneuve-Rosemont Hosp, 
Montreal, QC, Canada; 3Pediatr Nephrol Unit, Mass Gen Hosp, Boston, MA.


The present study aimed to investigate whether overexpression of catalase (Cat) in 
renal proximal tubular cells (RPTCs) could prevent hypertension, albuminuria, interstitial 
fibrosis and tubular apoptosis in angiotensinogen (Agt)-transgenic (Tg) mice. Agt/Cat-Tg 
mice, which specifically overexpress Agt and Cat in their RPTCs were created by cross-
breeding Agt-Tg with Cat-Tg mice. Non-Tg littermates (non-Tgs) served as controls. Blood 
glucose, systolic blood pressure (SBP) and albuminuria were monitored weekly from 10 
weeks of age until 20 weeks. Left kidneys were processed for immunohistochemistry and 
apoptosis studies. Renal proximal tubules were isolated from the right kidneys to quantify 
expression of pro-fibrotic and pro-apoptotic genes by real time-quantitative polymerase 
chain reaction. Agt-Tg mice developed significantly higher SBP and urinary albumin/
creatinine ratios than non-Tgs. Renal histology revealed increased interstitial fibrosis and 
apoptotic RPTCs in Agt-Tg mice than non-Tgs. Agt-Tg mice exhibited an increase in 
reactive oxygen species (ROS) generation and expression of the transforming growth factor-
beta 1, collagen IV, plasminogen activator inhibitor-1, monocyte chemotactic protein-1 and 
Bax in RPTCs as compared to RPTCs from non-Tgs. Overexpression of CAT (Agt/Cat 
Tg mice) attenuated these changes. Most interestingly, angiotensin converting enzyme-2 
(ACE2) mRNA and protein expression was down-regulated in RPTCs of Agt-Tg mice but 
normalized in RPTCs of Agt/Cat-Tg mice as compared to non-Tgs. These results suggest 
a role for enhanced ROS generation in mediating, at least in part, intrarenal RAS action 
on hypertension development, albuminuria and RPTC apoptosis. Up-regulation of ACE2 
expression by Cat overexpression in RPTCs may prevent kidney injury and provide an 
alternative therapeutic target for the treatment of nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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FAT10 Is a Mediator of Vpr-Induced Renal Epithelial Apoptosis  Zygimantas 
C. Alsauskas, Alexandra Snyder, Pengfei Gong, Paul Rosenstiel, Mary E. 
Klotman, Paul E. Klotman, Michael J. Ross.  Department of Medicine, Mount 
Sinai School of Medicine, New York, NY.


Background: HIV-associated nephropathy (HIVAN) is a leading cause of ESRD in 
HIV-infected persons and is characterized by glomerulosclerosis and tubulointerstitial 
disease. HIV-1 viral protein r (vpr) contributes to HIVAN pathogenesis by inducing cell cycle 
dysregulation and apoptosis in renal tubular epithelial cells (RTEC). We previously showed 
that the ubiquitin-like protein FAT10 is upregulated by HIV infection of RTEC. We here 
studied whether FAT10 expression is necessary for Vpr-induced apoptosis of RTEC.


Methods: These studies were performed in HK2 human RTEC line. Cells were 
transduced with lentiviral vectors expressing gag/pol-deleted HIV-1 (pNL4-3:dEGFP), vpr, 
or FAT10. FAT10 was inhibited in HK2 cells using an shRNA vector (VIRHD/e-FAT10.1). 
Gene expression was analyzed by qPCR. Cell cycle and apoptosis were assessed by flow 
cytometry analysis of DNA content in propidium iodide stained cells. Immunolocalization 
studies were performed in HEK293 cells after transfection with plasmids encoding FLAG-
FAT10 and GFP-Vpr and counterstaining with the mitochondrial dye MitotrackerCMXRos 
and subsequently imaging by confocal microscopy.


Results: Vpr transduction induced 7.7-fold upregulation of FAT10 and gag/pol-deleted 
HIV-1 induced 5.5-fold upregulation of FAT10 in HK2 cells after 5 days. FAT10 shRNA 
abrogated Vpr-induced apoptosis as detected by PARP-1 cleavage (indicating caspase 3 
activation) and reduced hypodiploid fraction. Since Vpr localizes to mitochondria in some 
cell types, we performed immunocytochemistry and subcellular fractionation to determine 
the localization of Vpr and FAT10. Confocal microscopy of HEK293 cells cotransfected 
with GFP-Vpr and FLAG-FAT10 revealed colocalization with MitotrackerCMXRos in 
large aggregates. Western blotting of lysate from isolated mitochondrial and cytoplasmic 
fractions demonstrated the presence of FAT10 and Vpr in both fractions.


Conclusion: Vpr induces FAT10 expression; FAT10 is necessary for vpr-induced 
apoptosis in RTEC. Moreover, FAT10 and Vpr partially colocalize at mitochondria.
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Receptor-Mediated Recognition of Apoptotic Cells by Proximal Tubule 
Epithelial Cells (PTEC): Conserved and Tissue-Specific Signaling 
Responses  Vimal A. Patel,1 Lanfei Feng,1 Daniel J. Lee,1 Wilfred Lieberthal,2 
Angelika Antoni,3 Joyce Rauch,4 David S. Ucker,1 Jerrold S. Levine.1  1University 
of Illinois at Chicago, Chicago, IL; 2SUNY, Stony Brook, NY; 3Kutztown 
University, Kutztown, PA; 4McGill University, Montreal, Canada.


During apoptosis, cells acquire new activities that enable them to modulate the fate 
and function of interacting phagocytes, particularly macrophages (mø). We have shown 
that apoptotic and necrotic cells have divergent effects on mø. Here we show that these 
divergent effects extend to PTEC, a minimally phagocytic cell type.


Like mø, PTEC use distinct non-competing receptors to recognize and bind apoptotic 
vs. necrotic targets, though PTEC have ∼1/10th the number of receptors as mø. As in mø, 
these receptors relay divergent signaling events and outcomes. Apoptotic cells inhibit 
ERK1/2 and proliferation in both mø and PTEC, whereas necrotic cells activate ERK1/2 
and increase proliferation. In PTEC only, apoptotic cells inhibit Akt and decrease cell 
survival, whereas, in both PTEC and mø, necrotic cells activate Akt and increase survival. 
All signaling events and outcomes in PTEC are the result of receptor-mediated recognition 
(effects abrogated by transwell separation of PTEC and dead targets), and are independent 
of engulfment (no effect by cytochalasin, a cytoskeletal inhibitor). The PTEC response 
differs from that of mø, in that apoptotic targets not only upregulate Akt and survival in 
mø, but do so in a cytoskeleton-dependent manner. Induction of apoptotic death in viable 
PTEC by recognition of apoptotic neighbors is only partially rescued by a constitutively 
active Akt retroviral vector, suggesting the involvement of Akt-independent pathways of 
cell death. Other epithelial cell lines also showed a recognition-dependent response to 
apoptotic targets, but the Akt response was lineage-specific, activation occurring for some 
lines and inhibition for others.


These data suggest that by acting as sentinels of environmental change, apoptotic and 
necrotic targets may permit neighboring viable cells, especially non-migratory epithelial 
cells, to monitor and adapt to local stresses.
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Osteoprotegerin Expression in Fat Tissue: Evidence for Fat-Bone Cross-
Talk  Anna Witasp,1 Juan Jesús Carrero,2 Olof Heimbürger,2 Martin Schalling,1 
Bengt Lindholm,2 Peter Stenvinkel.1  1Dept of Molecular Medicine and Surgery, 
Karolinska Inst, Stockholm, Sweden; 2Div of Renal Medicine and Baxter Novum, 
Karolinska Institutet, Stockholm, Sweden.


Objectives: Cardiovascular complications, including vascular calcification/ossification, 
contribute to morbidity and mortality in end-stage renal disease (ESRD). This is linked 
to disturbances of bone metabolism, such as dysregulation of proteins implicated in 
bone remodeling. Recent evidence of a cross-talk between bone and fat mass urged us 
to investigate whether the bone derived protein osteoprotegerin (OPG) is expressed in 
human adipose tissue and whether its expression in ESRD patients (pts) differ from that 
of healthy controls.


Methods: Specimens from abdominal subcutaneous adipose tissue (SAT) were obtained 
from 38 ESRD pts (16 females, 58 [22-73] years) at the insertion of a peritoneal dialysis (PD) 
catheter closely before start of PD and 20 controls (11 females, 56 [40-77] years) for OPG 
mRNA quantification with real-time PCR as well as immunohistochemical staining of OPG. 
Concomitantly, serum OPG concentrations were measured in both pts and controls.


Results: Real-time PCR analyses revealed presence of OPG mRNAs in SAT of both 
patients and controls. Patients displayed an approximate two-fold reduction in OPG 
mRNA levels (p=0.0001) but higher serum OPG concentrations (9.3 [7.1-11] vs. 4.2 [3.5-
5.0] pmol/l, p<0.0001) in relation to controls. Additionally, weak immunohistochemical 
staining of OPG protein was observed in SAT. Serum OPG of patients correlated positively 
(rho=0.45, p=0.007) to BMI but not to GFR or circulating inflammatory markers.


Conclusions: To the best of our knowledge, this is the first evidence for OPG mRNA 
expression coupled with OPG protein immunoreactivity in human subcutaneous adipose 
tissue. Based on the findings that mRNA concentrations of OPG were decreased in ESRD 
pts compared to non-uremic controls, despite higher OPG serum levels in pts, our data 
suggest that OPG transcription may be regulated via a negative feedback mechanism. These 
findings suggest the existence of a bone-fat mass cross-talk, which could be of importance 
in the context of vascular and metabolic complications in ESRD pts.
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Circulating Endotoxaemia: A Previously Unrecognised Possible Factor in 
the Pathophysiology of Systemic Inflammation and Cardiovascular Disease 
in Chronic Kidney Disease Patients  Mohamed Tarek Eldehni,1 Cheuk-Chun 
Szeto,2 Stephen G. John,1 Mhairi K. Sigrist,1 James O. Burton,1 Shvan Korsheed,1 
Helen J. Jefferies,1 Paul J. Owen,1 Ka-Bik Lai,2 Philip K. T. Li,2 Christopher W. 
McIntyre.3  1Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 
2Medicine & Theraputics, Chinese University of Hong Kong, Hong Kong, China; 
3University of Nottingham, Derby, United Kingdom.


Endotoxin (ET) is well recognised to have a wide range of adverse effects on 
cardiovascular (CV) structure and function; driving systemic inflammation, atherosclerosis 
and oxidative stress. Translocation of bacterial ET from the gut into the circulation has been 
described in heart failure. Markedly elevated serum ET levels have been recently reported 
in PD. We aimed to study the factors associated with serum ET levels across the spectrum 
of CKD, including HD patients.


Serum ET was measured in 165 patients: 59 established on HD, 26 CKD 5 but not 
yet dialysis initiated, 50 CKD 4, 15 CKD 3 and 15 with eGFR>60ml/min. Patients were 
fully assessed for a wide range of demographic and blood factors. HD was performed with 
ultrapure dialysate and undetectable levels of ET.


Circulating ET levels increased progressively throughout the CKD stages; the HD 
group demonstrated the biggest increment in ET levels and had the highest levels overall. 
ET levels correlated with eGFR (r=-0.578, p<0.001); and albumin (r=-0.492, p<0.001), both 
factors were identified as independent predictors of endotoxaemia in an ordinal regression 
model (R2=0.482, p<0.001).
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Increased ET was most notable in those with the highest CV disease burden. There 


was a marked increment between CKD 5 patients after initiation of HD. These data suggest 
that increasing CV disease burden, volume overload and factors directly relating to HD, 
such as episodic regional ischaemia, may be associated with increased ET translocation 
from the gut.
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Warfarin Therapy That Results in an International Normalization Ratio 
(INR) above the Therapeutic Range Can Accelerate Progression of Chronic 
Kidney Disease (CKD)  S. V. Brodsky, M. Collins, E. Park, B. H. Rovin, A. 
Satoskar, G. Nadasdy, H. Wu, U. Bhatt, T. Nadasdy, L. A. Hebert.  Pathology 
and Internal Medicine, Ohio State University, Columbus, OH.


Recently we reported pathologic findings in kidney biopsies from patients on warfarin 
therapy with increased INR and acute kidney injury (AKI). Kidney biopsies in these 
patients showed extensive intratubular occlusive red cell casts. There were no other kidney 
biopsy findings or other clinical events to explain the severe AKI. We concluded that 
warfarin coagulopathy caused AKI because of severe glomerular hemorrhage with tubular 
obstruction. Recovery of kidney function was poor (AJKD, in press).


The aim of the current study was to investigate if serum creatinine (SC) levels are 
associated with changes in INR in patients with CKD who are on warfarin therapy.


We analyzed SC and INR in 102 consecutive CKD patients on warfarin therapy in 
our Nephrology program from 2005 to present. Of these, 50 patients experienced at least 
one episode of INR > 3.0. In these patients, SC remained above baseline after the first 
episode of abnormal INR (follow up 7-109 months). (Figure, bold line: mean SC±SE). If 
INR increase was accompanied by AKI (SC increase ≥ 0.3mg/dl) (19 [38%] patients), the 
progression of CKD was accelerated as compared to patients without AKI.


We conclude that chronic warfarin therapy in CKD is associated with faster progression 
of CKD in a high percentage of patients whose INR rises above the therapeutic range. 
This work does not clarify the mechanisms of this risk, but it may be associated with 
formation of occlusive RBC casts, as we demonstrated earlier. A detailed prospective 
study is warranted. However, the present work suggests that it is especially important to 
carefully monitor INR in warfarin-treated CKD patients because it may accelerate CKD 
progression or even cause severe AKI.
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Levels of 1,25-Dihydroxyvitamin D Are Associated with Physical 
Performance in Chronic Kidney Disease Stage 3 and 4  Patricia L. Gordon,1,2 
Julie W. Doyle,1 Kirsten L. Johansen.1,2  1Medicine, SFVAMC; 2UCSF, San 
Francisco, CA.


Declines in 1,25-dihydroxyvitamin D (1,25(OH)2 D) levels and physical functioning 
follow the course of chronic kidney disease (CKD). In addition, 25-hydroxyvitamin D 
(25(OH)D) deficiency is highly prevalent in all stages of CKD. Although the molecular 
mechanisms of vitamin D action in skeletal muscle are well known, and muscle weakness 
is observed in many vitamin D deficient states, there is little information regarding vitamin 
D status and muscle function in patients with CKD. Thus we examined the baseline data 
of an ongoing double blind randomized controlled trial of the effects of paricalcitol on 
muscle function in CKD patients, stage 3 and 4, to determine whether vitamin D status is 
related to physical performance measures. Twenty-five subjects (23 M, 2 F, 61 ± 13 years) 
with CKD stage 3 (n = 13) and 4 (n = 12) have been enrolled thus far. Clinical measures 
include eGFR (33 ± 9 ml/min by MDRD), iPTH (131, 74-249 pg/ml), albumin (3.6±0.56 
gm/dL), hemoglobin (Hgb 12.3±1.8 gm/dL), 25(OH)D (20.5, 7.0-39.8 ng/ml), 1,25(OH)2D 
(20.6, 5-74 pg/ml), and body mass index (BMI, 29.6 ± 6.5). Physical performance measures 
included 6-minute walk (ft), normal and fast gait speeds (cm/sec), sit-to-stand (sec), and 
one-legged balance (sec), Overall, 72% of the subjects were either deficient (n = 9), or 
insufficient (n = 9) in 25(OH)D according to KDOQI guidelines. 25(OH)D level was 
associated with normal gait speed only (r = 0.41, p = 0.04). Using least-square regression, 
the distance walked in 6 minutes (adj R2 = 0.60) was associated with 1,25(OH)2D (p < 0.01), 
BMI (p<0.0001), and Hgb (p<0.05); normal gait speed (adj R2 = 0.62) with 1,25(OH)2D (p 
< 0.01) and BMI (p<0.001), fast gait speed (adj R2 = 0.49) with 1,25(OH)2D (p < 0.05) and 
BMI (p<0.0001), sit-to-stand (adj R2 = 0.35) with 1,25(OH)2D (p < 0.05) and BMI (p<0.01) 
and one-legged stand with 1,25(OH)2D (r = 0.40, p<0.05) only. There were no associations 
of age, eGFR, iPTH, or albumin with any of the physical performance measures. These 
results suggest that 1,25(OH)2D, known to be essential to muscle function, is an important 
determinant of physical performance in patients with stage 3 and 4 CKD.


Disclosure of Financial Relationships: grant/research support: Investigator initiated 
proposal funded by Abbott Laboratories.
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Hepcidin and Anemia in Chronic Kidney Disease  Srila Gopal,1 Damien 
Ashby,3 Mark Busbridge,2 Caren Demello,1 Lijun Li,1 Ahsan Alam,1 Richard 
Chapman,2 Stephen Bloom,3 Vaidyanathapuram Balakrishnan,1 Madhumathi 
Rao.1  1Division of Nephrology, Tufts Medical Center, Boston, MA; 2Clinical 
Chemistry, Imperial College, London, United Kingdom; 3Investigative Medicine, 
Imperial College, London, United Kingdom.


The hepatic peptide hepcidin is a critical negative regulator of iron availability, and 
is thought to play a major role in the pathogenesis of anemia in chronic kidney disease 
(CKD). Using a competitive radioimmunoassay, plasma hepcidin was measured in a group 
of CKD patients not receiving erythropoietin (EPO) therapy. EPO levels were measured 
with an ELISA (Stemcell Technologies, Vancouver). The associations between hepcidin 
and baseline clinical parameters, as well as the development of anemia during follow up 
were studied. Variables were log transformed to satisfy normality assumptions. Of 175 
patients recruited, 61% were male, 80% Caucasian and 27% diabetic. Median (P5-P95) GFR 
was 42 (20-109) ml/min and 45% were anemic by KDOQI criteria. Compared to healthy 
controls (n=64), hepcidin levels were significantly higher among CKD patients (median, 
P5-P95: 10.8, 2.0-55.0 ng/mL vs. 27.0, 4.7-73.0 ng/mL, p <0.01). Hepcidin was positively 
correlated to ferritin (r=0.72, P<0.01) and TSAT (r=0.31, p<0.001) and negatively correlated 
to EPO (r= -0.24, P <0.01). Hepcidin was not associated with GFR, hemoglobin or CRP, 
and did not differ according to diabetes or ethnicity. By multiple linear regression, EPO 
and ferritin were found to be independent predictors of hepcidin (full model adjusted for 
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sex, diabetes, CRP, GFR and TSAT). Using a composite endpoint of the initiation of EPO 
therapy or a decline in hemoglobin from baseline by >1g/dL, we analysed the relationship 
between baseline parameters and the development of anemia, which occurred in 36 patients 
during a median (P5-P95) follow up of 542 (126-1443) days. Hepcidin, GFR and EPO levels 
were identified as independent predictors of anemia development (HR 1.73, 0.36 and 0.70 
for a 2-fold increase in level, p=0.003, <0.001 and 0.007).


High hepcidin, unrelated to inflammation, is a risk factor for the development of anemia 
in CKD patients. Hepcidin level may have a role as a therapeutic target in CKD.
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Moderate Coronary Artery Calcification Is Not Associated with Increased 
All Cause or Cardiovascular Mortality in Stage 2-5 Chronic Kidney Disease 
Patients: A Prospective Study  Jocelyn S. Garland,1 A. Ross Morton,1 Wilma 
Hopman,2 Robert L. Nolan,1 Rachel M. Holden.1  1Medicine, Queen’s University; 
2Community Health and Epidemiology, Queen’s University.


In the general population, a coronary artery calcification (CAC) score greater than 
100 significantly increases the risk for cardiovascular events (Arad Y et al; J Am Coll 
Cardiol, 46(1) 158-65; 2005). CAC is prevalent in pre-dialysis chronic kidney disease 
(CKD) patients, but its clinical significance is uncertain. In 2005, we investigated 187 
patients with stage 2-5 CKD for CAC presence. We now report their prospective follow-up. 
Patients were 60.4 years old at enrollment, 60% male, 46% diabetic, 50% had a baseline 
history of hypertension and 11% peripheral vascular disease. Most patients had no prior 
knowledge of cardiovascular disease (CVD) (80%). Five percent had Stage 2 CKD, 29% 
Stage 3 CKD, 48% Stage 4 CKD, and 18% had Stage 5 CKD. In terms of baseline CAC, 
28% had minimal (score less than 10), 16 % mild (score 11 to 100), 18% moderate (score 
101-400) and 36% had severe CAC (score greater than 401). The median follow-up was 36 
months (inter-quartile range 24-44 months). At 36 months, 70 % (n=130) remained in CKD 
clinic, 20 % (n=38) reached ESRD, and 10% had died (n=17 patients). Of those who died, 
7/17 had required dialysis. Withdrawl from dialysis was the most common cause of death 
(5/17) followed by 3/17 vascular causes (one myocardial infarction, one stroke, and one 
peripheral vascular disease induced foot gangrene). Statistical analyses initially suggested 
a marginal association between higher CAC level and risk of all cause mortality (CAC 
score > 100, 13% died versus 4.7% if CAC < 100; p = 0.07). This association no longer 
remained once adjusted for age (OR 0.7; p=0.6). In this cohort of CKD patients, CAC, 
although prevalent in over 70% of patients at baseline, was not associated with an increased 
risk of all-cause or cardiovascular death at 3 years. These findings suggest moderate CAC 
in the setting of CKD may not increase the risk of cardiovascular events. Limitations for 
these observations include inadequate follow-up and/or a greater sample size in order to 
demonstrate such a relationship.


Disclosure of Financial Relationships: nothing to disclose


TH-FC031


Hypobicarbonatemia and Mortality in Chronic Kidney Disease  Vandana 
Menon,1 X. Wang,2 G. Beck,2 J. Kusek,3 T. Greene,4 M. Sarnak.1  1Tufts Medical 
Center, Boston, MA; 2Cleveland Clinic Foundation, Cleveland, OH; 3NIDDK; 
4University of Utah.


Hypobicarbonatemia is a potentially modifiable factor that is prevalent in chronic kidney 
disease (CKD); however, its relationship to long-term survival is unclear.


1795 subjects were screened for the Modification of Diet in Renal Disease (MDRD) 
Study, which examined the effects of dietary protein restriction and strict blood pressure 
control on progression of kidney disease in 840 randomized participants. This analysis 
includes 942 non-randomized and 839 randomized participants with serum bicarbonate 
measurements. Survival status, up to 12/2000, was obtained from the National Death Index. 
Cox models were used to evaluate the relationship of serum bicarbonate (categorized into 
quartiles and <20mEq/L and as a continuous variable) with all cause mortality.


Mean (SD) age was 52 (13) years, glomerular filtration rate (GFR) was 39 (21) ml/
min/1.73m 2 and serum bicarbonate 23.3 (3.8) mEq/L. Subjects in quartile 1 of bicarbonate 
were younger, non-white, with lower GFR and serum albumin, and higher proteinuria. 
Crude mortality rates over a 10-year follow-up period were 31%, 25%, 21% and 25% in 
bicarbonate quartiles 1, 2, 3 and 4 respectively. In unadjusted analyses and after adjustement 
for demographic variables, quartile 1 of serum bicarbonate was associated with higher risk 
of mortality compared to quartile 4 (Table). Adjustment for GFR and proteinuria rendered 
the association non-significant. We observed similar findings in analyses with serum 
bicarbonate as a continuous variable and dichotomized at 20mEq/L.


Hypobicarbonatemia does not appear to be an independent risk factor for all-cause 
mortality in patients with stage 2-4 CKD. Rather, it appears to be a reflection of severity 
of kidney disease.
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Zinc Deficiency Anemia in Patients with Chronic Kidney Disease (CKD)  
Tatsuo Fukushima, Masaya Yoneda, Masao Makiyama.  Medicine/Dialysis 
Center, Tsuyama Chuo Kinen Hospital, Tsuyama, Okayama, Japan.


Background: We recently discovered that zinc deficiency may affect patients on 
dialysis, and reported the effectiveness of zinc supplementation (Therapeu Aphresis Dial, 
13, 213-220, 2009). There is no report describing the correlation between zinc levels and 
CKD stage. Therefore we evaluate here the correlation between serum zinc level, anemia 
and CKD status.


Materials & Methods: Serum zinc levels and parameters for anemia were compared 
in outpatients for the treatment of CKD. One hundred and twenty three subjects receiving 
outpatient treatment at our hospital met the diagnostic criteria for CKD. The number of 
subjects categorized into Stages 1-5 was 4, 10, 40, 35, and 34, respectively. Of these, ten 
cases with normal iron metabolism and a low serum zinc level were selected to receive 
administration of polaprezinc (containing 34 mg of zinc) for three months.


Result & Discussion: It has been shown that serum zinc levels become significantly 
lower with the progression of CKD. There is a significant correlation between estimated 
GFR and serum zinc levels, with indications suggesting that renal impairment is associated 
with lower serum zinc levels (r=0.314, p<0.01).


It has also been found that patients with a low serum zinc level had a significantly 
lower hemoglobin level, showing the positive correlation between serum zinc and 
hemoglobin levels (r=0.519, p<0.01). Patients administered with zinc showed improvement 
in hemoglobin levels from 9.5g/dl to 10.4g/dl. It has been reported that zinc absorption is 
inhibited in patients with CKD. Indications suggest that highly advanced renal impairment 
leads to lower zinc absorption accompanied by lower serum zinc levels, which results in 
aggravated anemia in CKD patients. For such patients, the administration of polaprezinc 
has been shown to be effective.


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Survival and Repeat Revascularization of General Medicare 
Patients with Chronic Kidney Disease after Surgical Versus Percutaneous 
Coronary Intervention  Charles A. Herzog,1 David T. Gilbertson.2  1CVSSC, 
USRDS, Minneapolis, MN; 2USRDS, Minneapolis, MN.


Introduction: Few data exist on the comparative long-term survival and risk of repeat 
coronary revascularization in elderly pts with CKD undergoing coronary artery bypass 
surgery (CAB) vs percutaneous coronary intervention (PCI).


Methods: We searched the records of 1,559,230 pts in the 5% General Medicare 
database to find 3326 CKD pts having CAB or PCI with drug-eluting stents (DES) or bare 
metal stents (BMS) in 2005. Long-term event-free survival for all-cause mortality, repeat 
revascularization (CAB or PCI), and the combined event of death or repeat revascularization 
was estimated by Kaplan-Meier method and independent predictors of the same three events 
were examined in a comorbidity-adjusted Cox model.
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Results: There were 1082 CAB pts (84% with internal mammary graft (IMG) use), 


1902 DES pts, and 342 BMS pts. The Table shows survival and predictors of the three 
events (age 65-74, male, white, no comorbidity, CAB (without IMG use) is reference with 
hazard ratio (HR).


Conclusion: Our data suggest that DES provide the best one year survival in elderly 
CKD pts, but CAB pts have lower risk of repeat coronary revascularization and two year 
survival comparable to DES.
Event-Free  
Survival (%)  Month 1 Month 6 Month 12 Month 24
All-Cause Mortality CAB 90.7 80.8 77.8 72.9
 DES 95.5 88.2 82.3 74.5
 BMS 88.2 74.0 66.6 59.7
Repeat Revasc CAB 98.7 96.4 94.2 91.9
 DES 94.1 85.1 80.8 74.3
 BMS 93.1 83.3 78.2 70.4
Death/Repeat Revasc CAB 88.8 77.1 72.3 65.7
 DES 88.8 73.7 64.5 53.6
 BMS 80.4 60.0 50.1 39.0
      
Predictors of: Death Repeat Revasc Death/Repeat Revasc   
 HR(95%CI) HR(95%CI) HR(95%CI)   
Age 85+ 1.73(1.43,2.10) 0.76(0.56,1.02) 1.33(1.12,1.57)   
Female 1.18(1.03,1.34) 0.92(0.77,1.09) 1.07(0.96,1.19)   
CHF 1.87(1.59,2.21) 1.15(0.95,1.39) 1.49(1.32,1.70)   
IMG+ 0.71(0.54,0.93) 0.88(0.48,1.65) 0.75(0.58, 0.97)   
BMS (vs. CAB) 1.23(0.92,1.64) 3.87(2.10,7.15) 1.74(1.33,2.27)   
DES (vs. CAB) 0.79(0.61,1.02) 3.34(1.87,5.95) 1.21(0.95,1.54)   


Disclosure of Financial Relationships: consultant: Amgen; scientific advisor: 
CorMedix; ownership: Cambridge Heart; other: RoFAR (Roche Foundation for Anemia 
Research); other relationship: Board of Trustees member.
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Thiazolidine Derivatives Use Is Associated with Better Renal Survival 
and Clinical Outcomes in Type 2 Diabetic Patients Who Underwent 
Percutaneous Coronary Intervention  Rintaro Nakajima,1 Nobuhiko Joki,2 
Yuri Tanaka,2 Hiroki Hase,1 Masato Nakamura.2  1Division of Cardiovascular 
Medicine, TOHO University Ohashi Medical Center, Tokyo, Japan; 2Division 
of Nephrology, TOHO University Ohashi Medical Center, Tokyo, Japan.


Background: Although type 2 diabetes mellitus (DM) is an independent predictor of 
nephropathy after percutaneous coronary intervention (PCI), the long term clinical course 
of patients with DM who undergo PCI remain uncertain. The purpose of this study was 
to assess the long term clinical outcomes in this subset and to identify the contributor for 
accelerating progression of nephropathy after PCI. Methods: The patients with DM not on 
hemodialysis who were underwent successful PCI in our institute were enrolled into this 
study. The study end-points were the composite of a doubling of base-line serum creatinine 
concentration, end-stage renal disease, or death from any cause. Variables were compared 
with Kaplan-Meier analysis and the log rank tests. A multivariate analysis using a Cox’s 
proportional-hazards regression model was fitted to investigate independent predictors of 
survival time. Results: 256 patients (mean age 66 years, 208 were male) were enrolled 
into our study. Mean blood pressure (BP), glycated hemoglobin A1c (HbA1c), and contrast 
volume at baseline were 125/70 mmHg, 7.3%, and 185ml, respectively. Pioglitazone were 
used for 37 patients (15%). The mean duration of follow-up was 51.3 months. A total of 
37 patients were reached the end-point.By Cox’s proportional-hazards regression analysis, 
systolic BP>135mmHg (odd ratio (OR) 2.77 with 95% confidence intervals (CI) 1.05-7.31, 
p=0.03), proteinuria (OR 2.61, 95%CI 1.24-5.50, p=0.004), and pioglitazone use (OR 0.16, 
95% CI 0.02-0.91, p=0.04) were independently associated with the composite end-point. 
Preprocedural GFR<60ml/min had a tendency (OR 1.52, 95% CI 0.72-3.23, p=0.07), but 
contrast volume was revealed not significant as a predictor. Conclusion: Pioglitazone use 
post procedure could prevent progression of kidney disease and improve outcomes after 
PCI. This is supported by some evidences that pioglitazone could have a beneficial role to 
regulate inflammation/oxidative stress in nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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Relation of Predialysis Systolic Blood Pressure with Death in Hemodialysis 
Patients in the HEMO Study  Tara I. Chang,1 Alfred K. Cheung,2 Tom Greene,3 
Raymond R. Balise,1 Glenn M. Chertow.1  1Stanford, Palo Alto, CA; 2VASLCHCS, 
Salt Lake City, UT; 3Univ of Utah, Salt Lake City, UT.


Purpose: To examine the association of systolic blood pressure (SBP) with all-cause 
mortality in prevalent hemodialysis (HD) patients.


Methods: The HEMO study randomized 1846 prevalent HD patients in a 2x2 factorial 
design to standard-dose versus high-dose urea Kt/V and low-flux versus high-flux dialyzers. 
SBP was recorded monthly. Subjects were followed until death or the end of the study and 
censored at time of transplant or transfer to a non-study center. The association of pre-HD 
SBP with mortality was analyzed using Cox models in 3 ways: (1) baseline SBP divided 
into 5 categories (in mmHg): <120, 120-139, 140-159, 160-179, ≥180; (2) SBP as a time-
dependent covariate; (3) addition of a 3-month lag to (2) since SBP may change with acute 
illness preceding death. All models were stratified by clinical center and adjusted for age, 
sex, race, HD vintage, diabetes, and co-morbidity score.


Results: 871 deaths occurred over a mean follow-up of 2.84 years. The table shows 
hazard ratios (HR) associated with each SBP category under the three analytic strategies.


Adjusted HR (95%CI) for All-Cause Mortality
Pre-HD SBP (mmHg) Model 1 Model 2 Model 3
<120 1.49 (1.12-1.98) 2.99 (2.45-3.66) 2.30 (1.85-2.86)
120-139 1.01 (0.83-1.21) 1.52 (1.25-1.85) 1.47 (1.20-1.79)
140-159 1.00 1.00 1.00
160-179 1.03 (0.86-1.23) 0.98 (0.79-1.21) 1.03 (0.83-1.27)
≥180 0.91 (0.72-1.15) 0.91 (0.71-1.16) 1.16 (0.92-1.46)
Discussion: Low pre-HD SBP was associated with a 2- to 3-fold increase in the risk of death 
relative to higher SBP. When adding a lag period, the relationship between SBP and mortality 
was curvilinear (negative coefficient for linear term, positive coefficient for quadratic term, 
p<.0001), suggesting a slightly higher risk of death at very high SBP compared with more 
modest SBP elevations. A better understanding of the blood pressure-mortality association 
is required before establishing treatment targets in this population.


Disclosure of Financial Relationships: nothing to disclose
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Systolic Blood Pressure (SBP) and Mortality in Treated and Untreated 
Hypertensive Hemodialysis (HD) Patients  Bruce L. Horowitz,1 A. M. 
Harford,1 W. C. Hunt,2 D. C. Miskulin,3 C. Adams,1 K. Servilla,1,4 P. G. Zager.1,2  
1Nephrology, University of New Mexico, Albuquerque, NM; 2Dialysis Clinic, Inc., 
Albuquerque, NM; 3Nephrology, Tufts University, Boston, MA; 4New Mexico 
VAHCS, Albuquerque, NM.


Backround: Pre-dialysis SBP within KDOQI guidelines has been associated with 
increased mortality in HD patients (JASN 18:2377, 2007). However, that study included 
both treated and untreated prevalent patients. It is unknown if this association exists in 
incident HD patients who initally presented with hypertension (HTN) and were treated 
with antihypertensive (AHT) medications.


Purpose: To examine the relationship between antihypertensive therapy, SBP and 
mortality in incident hypertensive HD patients.


Methods: We studied an incident cohort of 3244 HD patients treated in facilities 
operated by DCI, a large not-for-profit dialysis provider. Patients were > 40 years of age 
and presented with a SBP >145 mmHg. We constructed a series of proportional hazards 
models, stratified by the number of AHT meds to estimate hazard ratios for mortality and 
hospitalization for time varying BP. Fixed covariates included age, sex, race, cause of 
ESRD. Time varying covariates included Kt/V, albumin and hematocrit.


Results: In both treated and untreated patients, mortality was higher among those 
who achieved a SBP <140 (28.4/100 pt yr) versus >160 mmHg (12/100 pt yr) (HR 2.0 
95%CI 1.6-2.4). This association persisted when patients were stratified by number of AHT 
medications. There were no differences in hospitalization rates.
Mortality HR (95%CI) Stratified by 2 Week Mean pre-HD SBP


Number of current BP medications
None 1-2 3+


<140 mmHg 3.0 (1.8-5.0) 1.8 (1.3-2.7) 1.8 (1.2-2.6)
140-150 2.8 (1.6-5.0) 1.3 (0.8-1.9) 0.8 (0.5-1.3)
150-160 1.2 (0.6-2.6) 1.0 (ref.) 1.0 (0.6-1.5)
160+ 1.4 (0.7-2.6) 0.9 (0.6-1.4) 0.9 (0.7-1.4)
Conclusion: Pre-dialysis SBP values that meet the current KDOQI guidelines were 
associated with increased mortality in incident hypertensive patients irrespective of the 
number of AHT medications prescribed. Future randomized controlled trials should assess 
BP goals and AHT medications.


Disclosure of Financial Relationships: nothing to disclose
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Increased Fructose Intake Is Independently Associated with Elevated Blood 
Pressure. Findings from the National Health and Nutrition Examination 
Survey (2003-2006)  Diana I. Jalal, Gerard Smits, Richard Johnson, Michel 
Chonchol.  Division of Renal Diseases and Hypertension, University of Colorado 
Denver Health Sciences Center, Aurora, CO.


Consumption of fructose in the form of sucrose or high fructose corn syrup has 
increased dramatically in industrialized nations. This increase mirrors the dramatic rise in 
the prevalence of hypertension. Previous studies have been inconsistent in linking excessive 
fructose intake to hypertension. Methods: The cross-sectional association between fructose 
intake in the form of added sugar and blood pressure levels was examined in 4528 adults 18 
years of age or older with no prior history of hypertension who participated in the National 
Health and Nutrition Examination Survey (NHANES). Fructose intake was calculated 
based on the NHANES dietary questionnaire. Foods such as fruit juices, soft drinks, bakery 
products, and candy were included. Fruits were excluded from the calculation due to their 
high content of ascorbate, antioxidants, and potassium that counter the effects of fructose. 
Multivariate logistic regression analysis was preformed to evaluate whether high fructose 
intake is independently associated with higher blood pressure levels.Results: Median 
fructose intake was 74 grams/ day (gm/d; corresponds to 2.5 sugary soft drinks a day). In 
unadjusted analysis, fructose intake ≥74 gm/d was associated with an increased odds of 
blood pressure ≥140/90 mmHg of 1.33 (95% confidence intervals 1.09 to 1.62, p= 0.005). 
After adjusting for demographics, comorbidities, physical activity, total kilocalorie intake, 
and dietary confounders such as salt and vitamin C intake, an increased fructose intake ≥74 
gm/d is independently and significantly associated with a higher odds of elevated blood 
pressure levels, where it leads to a 28%, 36% and 87% higher risk for the following clinically 
relevant blood pressure cut-offs: ≥135/85, ≥140/90, and ≥160/100 mmHg respectively. 
Conclusion: These results indicate that high fructose intake in the form of added sugars 
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is significantly and independently associated with higher blood pressure levels in the US 
adult population with no previous history of hypertension.


Disclosure of Financial Relationships: nothing to disclose
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BOLD Imaging: A Potential Marker of Renal Functional Outcome 
Post Revascularization in Atheromatous Renovascular Disease (ARVD)  
Constantina Chrysochou,1 Iosif A. Mendichovszky,2 David L. Buckley,2 Philip 
A. Kalra.1  1Renal, Salford Royal Hospital, Manchester, United Kingdom; 
2University of Manchester, Manchester, United Kingdom.


Renal functional outcomes after revascularization in ARVD are unpredictable with only 
a minority of patients expected to improve. Prediction of beneficial response remains a 
great challenge, and is especially important given the small but significant risks of stenting. 
Magnetic resonance (MR)-derived blood oxygen level dependent (BOLD) imaging is an 
emerging non-contrast technique that detects changes in intra-renal oxygenation. R2* values 
correlate positively with tissue deoxygenation and reflect tissue pO2. We have previously 
shown that the ratio of MR-measured renal volume: single kidney (SK)-GFR can predict 
those kidneys which might improve, and here we postulated that BOLD signal in relation 
to SK-GFR might be prognostically useful.


Methods:
Data were collected on a 3T MR scanner using a dual-echo 2D gradient breath-hold 


acquisition. R2* maps were calculated and parenchymal regions of interest drawn on a 
representative slice of the kidney and mean R2* values calculated for every ROI. SK-GFR 
was estimated using radioisotope techniques. Analyses were performed using a t-test and 
ANOVA with Bonferroni correction. Improvement in renal function was regarded as >15% 
change in an individual kidney.


Results:
Complete data has been analysed in 14 subjects (7 ARVD and 7 control subjects). R2* 


values were significantly higher in kidneys whose renal function subsequently improved 
(38.2 s-1) vs. those who stayed stable (27.5 s-1), deteriorated (28.2 s-1) or control kidneys 
(24.9 s-1). In addition, the ratio of R2* to renal volume and to SK-GFR was significantly 
greater in improver kidneys (p=0.008 and <0.0001 respectively) than other kidneys.


Conclusion
These early results show that BOLD imaging, presumably by detecting intra-renal 


hypoxia in hibernating parenchyma, may be a valuable addition to the current standard 
investigative protocol for ARVD. BOLD imaging is non-invasive, quick to perform 
(one breathhold) and could provide guidance on the likelihood of kidneys responding to 
revascularization alongside measures of SK-GFR and volume.


Disclosure of Financial Relationships: nothing to disclose
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Diagnostic Utility of and Relationship between Soluble fms-Like Tyrosine 
Kinase, Placental Growth Factor and Soluble Endoglin Levels in Normal 
and Preeclamptic Pregnancies  Vivekanand Jha,1 Pardeep K. Aggarwal,1 Vanita 
Jain,2 Vinay Sakhuja.1  1Nephrology, Postgraduate Institute of Medical Education 
and Research, Chandigarh, India; 2Obstetrics and Gynecology, Postgraduate 
Institute of Medical Education and Research, Chandigarh, India.


Imbalance between angiogenic and anti-angiogenic factors plays an important role in 
preeclampsia (PE) pathophysiology. Increased placental production of soluble endoglin 
(sEng, an anti-angiogenic protein that interrupts TGF- functions) and soluble fms-like 
tyrosine kinase (sFlt-1, which binds and inhibits VEGF and PlGF) is central to PE. This 
prospective study was carried out to find the correlation between circulating sFlt-1, PlGF 
and eEng levels during normal and preeclamptic pregnancies and their utility for diagnosis 
of PE. Plasma/serum samples were obtained after 30 weeks of gestation from 230 pregnant 
primigravid women with singleton pregnancies, 120 with PE and 100 normotensive 
pregnancies. PE was defined as new onset of elevated blood pressure > 140/90 mm 
Hg along with 2+ proteinuria on two occasions at least 4 hours apart after 20 weeks of 
gestation in previously normotensive subjects. Circulating sFlt-1, sEng and PlGF levels 
were estimated using commercially available ELISA kits (R&D systems, USA). Women 
with PE showed higher levels of sFlt-1 (41.5±15.7 vs 6.15±3.4 ng/ml, p<0.0001), sEng 
(84.9±38.8 vs 13.2±6.3 ng/ml, p<0.0001) and sFlt-1:PlGF ratio (591.14±68.4 vs 18.3±2.1, 
p<0.0001); and lower levels of PlGF (96.34±7.2 vs 497.63±28.2 pg/ml, p<0.0001). A 
significant correlation was observed between sFlt-1 and sEng whereas PlGF was inversely 
correlated with sFlt-1 and sEng in both normotensive and PE groups. Receiver operating 
characterstics curve analysis showed the sensitivities and specificities for predicting PE 
to be 92.4% and 92.7% at 177.1 pg/ml of PlGF and 98.2% and 98.9% at 29.2 ng/ml of 
sEng respectively. Both were 100% for sFlt-1 (15.7 ng/ml) and sFlt-1:PlGF ratio (92.2). 
To conclude, circulating sFlt-1 and sEng levels increase in a concordant fashion and have 
an inverse correlation with PlGF both in normal pregnancy and PE. The predictive value 
of sFlt-1 and sFlt-1:PlGF ratio for PE needs to be tested in prospective studies.


Disclosure of Financial Relationships: nothing to disclose
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Genetic Variant of the Renin Angiotensin System Influences Blood Pressure 
Response to Angiotensin Receptor Blocker  Tadashi Konoshita,1 Norihiro 
Kato,2 Sébastien Fuchs,3 Shinichi Mizuno,1 Chikako Aoyama,1 Makoto 
Motomura,1 Tomoko Kimura,1 Miki Fujii,1 Yasukazu Makino,1 Shigeyuki 
Wakahara,1 Kenichiro Arakawa,1 Isao Inoki,1 Isamu Miyamori,1 Florence Pinet.4  
1Third Department of Internal Medicine, Fukui University School of Medicine, 
Eiheiji, Fukui, Japan; 2Department of Gene Diagnostics and Therapeutics, 
International Medical Center of Japan, Tokyo, Japan; 3Department of 
Biomedical Sciences, Cedars-Sinai Medical Center, Los Angeles, CA; 4INSERM 
UMR744, Institut Pasteur de Lille, Lille, France.


Recent studies have proven favorable effects of angiotensin II receptor blocker (ARB) 
on cardiovascular disorders. However, determinants of response to ARB remain unclear. 
We substantiated the hypothesis that genetic variants of the renin angiotensin system (RAS) 
have significant impacts on the response to ARB.


The sample size was calculated with 80% of power and against type I error of 5%. 
Study subjects comprised 231 hypertensives consecutively enrolled. Valsartan was 
administered for 3 months. Five genetic variants of the RAS, i.e., renin (REN) C-5312T, 
ACE Insertion/Deletion, angiotensinogen M235T, AT1R A1166C and AT2R C3123A were 
assayed by PCR and RFLP.


Changes in diastolic blood pressure significantly differed between genotypes of 
REN C-5312T; 10.7mmHg reduction (95.9±12.9 to 85.2±11.4) in CC versus 7.0mmHg 
reduction (94.7±14.0 to 87.7±12.6) in CT/TT (p=0.02 for interactive effects of valsartan 
and genotype). Responder rates also differed between the genotypes; 72.8% in CC versus 
58.0% in CT/TT (p=0.03). Univariate analysis indicated significant association of response 
to valsartan with blood pressure, diabetes mellitus, plasma aldosterone concentration and 
CC-homozygotes of REN C-5312T. Finally, multiple logistic regression analysis revealed 
that systolic blood pressure, CC-homozygotes of REN C-5312T and diabetes mellitus were 
independent predictors for the responder, with odds ratio (95% confidential interval) being 
2.49(1.41-4.42), 2.03(1.10-3.74) and 0.48(0.24-0.96), respectively.


This study provides a strong support that a genetic variant of REN C-5312T contributes 
to effects of ARB and is an independent predictor for the responder.


Disclosure of Financial Relationships: nothing to disclose
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Can Nocturnal Blood Pressure (BP) Be Lowered in African-Americans with 
Hypertensive Chronic Kidney Disease (CKD)? Results from the ABPM Pilot 
Study of the African-American Study of Kidney Disease and Hypertension 
(AASK)  Mahboob Rahman,1 Robert Phillips,2 Jennifer Gassman,2 Tom Greene,2 
Jackson Wright, Jr.,2 Lawrence Appel.2  1Case Western Reserve University; 
2AASK Study Group.


Background: Elevated nocturnal BP has been associated with higher risk of 
cardiovascular and renal disease. The feasibility of lowering nocturnal BP in African-
Americans with CKD is unknown.


Purpose: In patients with hypertensive CKD, to determine the effects of two 
antihypertensive regimens (termed ‘hs dosing’ and ‘add on dosing’) on nocturnal BP in 
comparison to usual therapy (termed ‘am dosing’).


Methods: The trial is 3 period, randomized, cross-over study. Participants were African 
Americans with hypertensive CKD who completed cohort phase of AASK (81% with 
nocturnal hypertension and controlled clinic BP. During ‘am dosing’, participants took 
their medications in the am. In the ‘pm dosing’, participants took the same medications 
at bedtime. In the ‘add on dosing’, participants took the ‘am dosing’ plus modest doses 
of additional medication before bedtime (diltiazem 60-120 mg, hydralazine 25 mg, or 
additional ramipril 5 mg). 24 hour ambulatory BP monitoring was done at the end of each 
6 week period. Primary outcome was nocturnal SBP.


Results: Mean age of the study population (randomized n=151) was 65.6 ±9 years, 
35.8% were female, mean GFR was 45±15 ml/min/1.73 m2. During “AM Dosing’, mean 
daytime SBP was 130.5±13.5, and nighttime SBP was 126± 16.8 mm Hg.BP during HS 
Dosing minus BP during AM Dosing; 


Nocturnal SBP Daytime SBP 24 hour SBP Day Minus Night
HS dosing -1.64 (1.20) 1.55 (1.05) 0.74 (1.02) 3.2 (0.93)**
Add on dosing -2.00 (1.18)* -0.69 (1.04) -0.97 (1.01) 1.28 (0.92)
BP during ADD On Dosing minus BP during AM Dosing; data expressed as mean difference 
(SE); *p=o.o9; **p=0007


Conclusions: Both interventions, HS dosing and Add-on dosing, had modest, non-
significant effects on nocturnal BP; HS dosing had the expected effect on the diurnal BP 
pattern. Higher dosing to lower nocturnal BP may need to be evaluated in preparation for 
a study to assess the clinical benefit of treating nocturnal hypertension in CKD


Disclosure of Financial Relationships: nothing to disclose
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Glucose, Insulin, and Incident Hypertension in the Multi-Ethnic Study of 
Atherosclerosis  Gregory Levin,1 Yii-Der Ida Chen,2 David R. Jacobs, Jr.,3 Bryan 
Kestenbaum,1 Bruce M. Psaty,1 Jerome I. Rotter,2 David S. Siscovick,1 Ian H. de 
Boer.1  1University of Washington, Seattle, WA; 2Cedars-Sinai Medical Center, 
Los Angeles, CA; 3University of Minnesota, Minneapolis, MN.


Diabetes mellitus and hypertension commonly coexist, but the nature of this link is not 
well understood. We tested whether diabetes and higher concentrations of fasting serum 
glucose and insulin are associated with increased risk of developing incident hypertension 
in the community-based Multi-Ethnic Study of Atherosclerosis. In addition, we examined 
whether these associations may be mediated by kidney disease and diminished arterial 
elasticity. At baseline, 3,513 participants were free of hypertension, defined as systolic blood 
pressure ≥ 140 mmHg, diastolic blood pressure ≥ 90 mmHg, or use of antihypertensive 
medications to treat high blood pressure. Of these, 965 participants (27%) developed incident 
hypertension over 4.7 years median follow-up. Compared to participants with baseline 
fasting glucose < 100 mg/dL, relative risk of hypertension was 1.16 [95% confidence interval 
0.96, 1.40] among participants with glucose 100-125 mg/dL and 1.41 [1.17, 1.71] among 
participants with diabetes, adjusting for age, gender, race/ethnicity, education, physical 
activity, smoking, alcohol use, body mass index, and waist circumference (p=0.0015). 
Higher concentrations of fasting glucose within its normal range were also associated with 
increased risk of incident hypertension. Relative risk of incident hypertension was 1.08 
[1.04, 1.13] for each mmol/L higher glucose (p<0.0001) and 1.15 [1.05, 1.25] for each 
doubling of insulin (p=0.0016). Further adjustment for serum cystatin C, urine albumin-
creatinine ratio, and arterial elasticity measured by tonometry attenuated the magnitudes of 
these associations by approximately 50%. In conclusion, diabetes and higher concentrations 
of glucose and insulin are associated with increased risks of developing hypertension, 
which are attenuated accounting for kidney disease and arterial stiffness. These findings 
support the hypothesis that higher levels of glucose and/or insulin contribute to elevated 
blood pressure by damaging the kidney and arterial wall.


Disclosure of Financial Relationships: nothing to disclose
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Baroreflex Activation Therapy Preserves eGFR in Hypertensive Patients 
with Stage 2 and 3 Chronic Kidney Disease: Results from European and 
United States Trials of the Rheos® System  Domenic Sica,1 Marcos Rothstein,2 
John Bisognano,3 Mitra Nadim,4 Eric Lovett,5 Chris Kaufman,6 Peter de Leeuw.7  
1VCU, Richmond, VA; 2Washington Univ, St. Louis, MO; 3Univ Rochester, 
Rochester, NY; 4Univ South Calif, Los Angeles, CA; 5CVRx Inc, Minneapolis, 
MN; 6CVRx Inc, Minneapolis, MN; 7Univ Hosp Maastricht, Netherlands.


Background: Chronic kidney disease (CKD) patients are at risk for left ventricular 
hypertrophy and are reported to lose as much as 10-12 %/year in estimated glomerular 
filtration rate (eGFR) at mean arterial pressures (MAP) near 120 mmHg. The Rheos 
System has been shown to chronically reduce blood pressure (BP) in patients with resistant 
hypertension (rHTN) using Baroreflex Activation Therapy (BAT). The effect of BAT on 
eGFR and left ventricular mass index (LVMI) in rHTN patients with CKD has not been 
reported. Methods: 24 patients with CKD (Stage 2: N=11, Stage 3: N=13) taking ≥3 anti-
HTN drugs including at least one diuretic were treated with the Rheos system. eGFR was 
determined from serum creatinine data with the MDRD equation. A subset of these patients 
had echocardiograms performed before and 1 year after BAT. All data were analyzed at 
blinded core labs. Changes after 1 year of follow-up versus pre-implant were analyzed with 
paired t-tests. Data are presented as mean ± SD. Results: 24 patients treated at 8 centers (14 
M/10 F, Age 58.6±9.4 yr, 38% with diabetes, MAP =125.1±20.9 mmHg) taking an average 
of 4.7±1.4 anti-HTN meds were evaluated. eGFR did not change in Stage 2 (78.3±5.8 
to 74.9±10.3 mL/min/1.73m2, p = 0.20) and 3 (54.2±4.9 to 57.4±11.3 mL/min/1.73m2, 
p=0.34) CKD patients after 1 year of BAT. Changes in eGFR after 1 year were not related 
to pre-implant eGFR. LVMI was significantly reduced (130.1±30.6 to 106.2±35.0 g/m2, 
N=19, p<0.001) after 1 year of BAT. The number of anti-HTN meds was unchanged during 
the one year treatment period. Conclusions: Preservation of eGFR and reduction of LVMI 
in CKD patients with rHTN suggests that Rheos therapy may provide renoprotective as 
well as cardioprotective effects. Further study of the mechanisms of these benefits and their 
relationship to the pattern of change in BP with BAT is warranted.


Disclosure of Financial Relationships: grant/research support: CVRx; consultant: 
CVRx; scientific advisor: CVRx.
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Role of Extracellular Fluid Volume in Inducing or Aggravating Obstructive 
Sleep Apnea-Hypopnea in Resistant Hypertension: Fluid Shift Study  Oded 
J. Friedman,1 Douglas Bradley,2 Christopher T. Chan,3 Alexander G. Logan.1  
1Department of Medicine, University Health Network, Samuel Lunenfeld 
Research Institute of the Mount Sinai Hospital, University of Toronto, Toronto, 
ON, Canada; 2Department of Medicine, University Health Network, Sleep 
Research Laboratory of the Toronto Rehabilitation Institute, University of 
Toronto, Toronto, ON, Canada; 3Department of Medicine, University Health 
Network, University of Toronto, Toronto, ON, Canada.


Accumulating evidence suggests that hypervolemia in drug-resistant hypertension (RH) 
may contribute to the high prevalence of obstructive sleep apnea-hypopnea (OSAH). Upon 
recumbency prior to sleep, leg fluid volume accumulated in the upright position moves 
rostrally causing an increase in nuchal and peripharyngeal fluid content, subsequently 


obstructing airflow. Rostral fluid displacement following lower body positive pressure 
(LBPP) application and occurring spontaneously overnight were evaluated in subjects 
with RH (n = 24) and controlled hypertension (CH; n = 16). Polysomnography revealed a 
greater severity of OSAH in the RH group with an apnea-hypopnea index (AHI) of 44.0 
compared to 18.8 in the CH group (p=0.03; adjusted for age, sex, body mass index and 
diabetes). In both groups, the reduction in upper airway cross-sectional area with LBPP 
strongly related to the amount of fluid displaced from the legs (R2 = 0.43; p<0.0001), 
although its magnitude was greater in the RH group (p<0.0001; adjusted for propensity 
score). In both groups, the AHI strongly related to the amount of fluid spontaneously 
displaced from the legs during sleep (R2 = 0.57; p<0.0001), although its magnitude was 
greater in the RH group (p=0.0007; unadjusted), albeit losing significance after propensity 
score adjustment. Taken together, these data suggest that in hypertensives, rostral fluid 
displacement strongly relates to both the LBPP-induced upper airway response and the 
severity of OSAH with its magnitude being greater in RH. Such findings support the claim 
that hypervolemia may be pathogenically related to the RH state and further, may contribute 
to the development of OSAH.


Disclosure of Financial Relationships: nothing to disclose
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Low Level Donor Specific Antibodies Predict Antibody Mediated Rejection 
and Graft Failure Despite the Use of Potent Immunosuppression  Michelle 
Willicombe, Paul Brookes, Ed Chan, Adam McLean, Anthony Warrens, Tony 
Dorling, David Taube.  Imperial College Kidney and Transplant Institute, 
Hammersmith Hospital, London, United Kingdom.


Although a positive CDC/FCXM at the time of transplantation is associated with a high 
incidence of rejection and graft failure, the significance of low level donor specific antibodies 
[DSAbs] which do not cause a positive CDC/FCXM remains controversial.


472 [f:m=158:314; mean age 46.69 ± 12.44 yrs] patients who were CDC/FCXM 
negative at the time of transplantation were screened for DSAbs using luminex single antigen 
beads. All patients received monoclonal antibody induction and a tacrolimus, steroid sparing 
based immunosuppression regime. Rejection was diagnosed by biopsy and classified using 
modified Banff 2005 criteria. Mean follow up was 1.8 ± 0.96 yrs.


45/472 [9.53%] patients were DSAb+ at the time of transplantation [class I:16 patients, 
class II:15, class I + II:14]. 34/45 [75.56%] patients had a mean fluorescence index [MFI] 
greater than 1000.


Although actuarial patient survival was similar in the both groups at 2 years, allograft 
survival was inferior in the DSAb+ group [DSAb+ 93.3%, DSAb- 97.4%, p=0.03 (log 
rank)].


4/45 [8.89%] DSAb+ patients lost their grafts from antibody mediated rejection [AMR] 
and 17/45 [37.8%] of the DSAb+ group had AR whereas 4/427 [0.9%] DSAb- patients 
lost their grafts as a result of rejection with 65/427 [15.2%] DSAb- patients experiencing 
an AR episode [RR of rejection = 2.48, p<0.01].


Allograft function was significantly worse in the DSAb+ patients at 1 year [DSAb+ 
153.81 ± 75.49 mmol/l, DSAb- 129.04 ± 51.22 mmol/l, p=0.03].


Patients who had a class I DSAb were more likely to experience rejection than those 
patients with a class II DSAb [RR 3.1 (1.06, 9.21), p=0.04].


The presence of a DSAb with a MFI>1000 resulted in a greater likelihood of allograft 
failure [RR 3.09 (0.79, 53.0)].


Low level DSAb despite a negative CDC/FCXM at the time of transplantation is 
associated with inferior allograft outcomes. Such patients should be considered at higher 
immunological risk and might benefit from pre emptive augmented immunosuppression.


Disclosure of Financial Relationships: nothing to disclose
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Endothelial Activation Accelerates Graft Loss in Kidneys with Transplant 
Glomerulopathy Despite Lack of C4D Staining  Banu Sis, Gunilla Einecke, 
Jeff Reeve, Luis Hidalgo, Michael Mengel, Philip F. Halloran.  University of 
Alberta, Edmonton, AB, Canada.


Transplant glomerulopathy (TG) is a distinct entity causing progressive graft injury 
and reduced kidney graft survival with no known effective therapies. Majority of TG cases 
are associated with HLA class II antibodies, but little is known about the mechanisms of 
TG progression. We aimed to explore genome-wide alterations of TG and relevance of 
these molecular changes to survival of kidneys with TG. We studied gene expression by 
microarrays in post-transplant time matched renal allograft biopsies for clinical indication 
from 40 TG and 54 non-TG patients. Class comparison showed 34 probe sets as higher in 
TG vs. non-TG kidneys, including 7 endothelial transcripts (i.e. DARC, VWF, MCAM, 
ICAM1) and 6 Fc receptor transcripts (i.e. FCGR3A,B, FCGR2A, FCGR1B, FCER1G). 
We identified 119 endothelial-associated transcripts (ENDATs) from literature, and studied 
their mean fold expression compared to normal nephrectomies. TG kidneys with high 
ENDAT expression showed worse graft survival (patient-death censored) than TG with 
no ENDAT. Of 11 graft failures with TG and high ENDAT (n=27), 5 were C4d positive 
and 6 C4d negative.
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Severity of TG (cg-score: 1.9 vs. 2.0) or post-transplant time was not different in 
two prognostic groups of TG, but TG with high ENDAT had more fibrosis/atrophy. 
Microarray data suggests that endothelial activation and Fc receptors expressed by NK cells/
macrophages are involved in the pathogenesis of TG. Furthermore, endothelial activation is 
related to progression of TG and accelerated graft loss, despite lack of C4d staining.


Disclosure of Financial Relationships: nothing to disclose
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Thrombotic Microangiopathy in Renal Allografts – The Prominent Role 
of Anti-HLA Antibodies  A. A. Satoskar, S. V. Brodsky, R. Pelletier, G. M. 
Nadasdy, T. Pesavento, M. Henry, T. Nadasdy.  Pathology and Surgery, Ohio 
State University, Columbus, OH.


Background: Thrombotic microangiopathy (TMA) is a well-recognized severe 
complication of renal transplantation. Calcineurin inhibitor toxicity is considered the most 
important underlying etiology for TMA involving the renal allograft, but antibody-mediated 
rejection (AMR) is also a possible cause. The aim of our study was to determine the impact 
of AMR on post-transplant TMA.


 Materials and Methods: In a retrospective review of our renal transplant biopsies 
performed for graft dysfunction from January 2003 to December 2008, we determined 
the proportion of TMA, associated with diffuse peritubular capillary (PTC) C4d staining 
(C4d positive), versus PTC C4d negative TMA. We also reviewed histologic features 
and compared graft loss in C4d positive and negative TMA within 2 years following the 
biopsy


Results: There were a total of 1551 renal allograft biopsies from 960 patients during 
the study period. Of these 960 patients, 61 (6.3%) had one or more biopsies with TMA. 
The majority of them (33 patients - 54%) were PTC C4d positive (see details in Table). 
Calcineurin inhibitor containing regimen was used in 91% of patients with C4d positive 
biopsies and 93% of patients with C4d negative biopsies (p=1.00). Plasmapheresis was 
given to 77% of patients with C4d positive TMA. Biopsies with C4d positive TMA had 
more glomerular fibrin thrombi and more PTC margination of inflammatory cells than 
patients with C4d negative TMA.


Conclusion: TMA is much more common in patients with diffuse PTC C4d staining 
than in C4d negative patients. Anti-MHC antibody-mediated endothelial damage appears 
to be the most common cause of TMA in renal allografts at our institution. Short-term graft 
outcome in C4d positive TMA is similar (perhaps slightly better) to C4d negative TMA; 
however, this may be due to plasmapheresis treatment in AMR associated TMA.
Table. Main data on TMA in 960 renal allograft recipients


PTC C4d positive (n=243) PTC C4d negative (n=717) P value
TMA present 33 (13.6%) 28 (3.9%) <0.0001
High PRA with TMA 27 (81%) 4 (14%) <0.0001
Graft loss after TMA 9 (27%) 10 (35%) 0.478


Disclosure of Financial Relationships: nothing to disclose
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Effect of Riruximab on the Regulation of Sphingomyelinase-Like 
Phosphodiesterase 3b-Precursor in Recurrent FSGS  Alessia Fornoni,1 
Junichiro Sagheshima,1 Changli Wei,1 Maria Saenz,1 Jing Li,1 Adela Mattiazzi,1 
Marco Ladino,1 Prabakar Kamalaveni,1 Camillo Ricordi,1 Maria Pia Rastaldi,2 
Peter Mundel,1 Jochen Reiser,1 George W. Burke III.1  1University of Miami 
Miller School of Medicine, Miami, FL; 2San Raffaele Hospital, Milan, Italy.


Focal segmental glomerulosclerosis (FSGS) is a considerable cause of end stage renal 
disease, and recurrent FSGS after transplantation occurs in up to 70% of affected patients. 
Rituximab, an antibody directed against CD20, may control recurrent FSGS. Rituximab has 
been shown to have non-traditional functions, such as the ability to bind sphingomyelinase-
like-phosphodiesterase-3b-precursor (SMLPD-3b) and regulate the activity of acid-
sphyngomyelinase (A-SMase) in raft microdomains, which are essential for the organization 
of receptors and signaling molecules in specialized cells, such as podocytes.


We hypothesize that podocyte SMLPD-3b expression is down regulated in recurrent 
FSGS, and that rituximab can prevent this phenomenon. We evaluated SMLPD-3b 
expression in post transplant kidney biopsies (n=14). We also exposed exposed normal 
human podocytes to the sera collected pre and post transplantation from patients with 
(n=12) or without (N=21) recurrent disease, with/without rituximab. We evaluated CD20, 
SMLPD-3b mRNA and protein level, A-SMase activity and stress fibers.


Human podocytes expressed SMLPD-3b in vitro and in vivo. CD20 was not expressed. 
The number of SMLPD-3b positive podocytes correlated with post-transplant proteinuria 
(p=0.018, r2=0.52), Rituximab prevented the down-regulation of SMLPD-3b (p〈0.05) and 
of the activity of A-SMase (p〈0.01) observed when podocytes were exposed to the sera 
of patients with recurrent disease. Furthermore, rituximab partially prevented (p〈0.05) the 
disruption of podocyte stress fibers observed in podocytes exposed to the sera of patients 
with recurrent disease (p〈0.001).


In summary, Rituximab may affect podocyte function in a CD20 independent manner 
through modulation of SMLPD-3b. Our findings suggest novel mechanisms for proteinuria 
in recurrent FSGS and may lead to new therapeutic indications for rituximab treatment of 
proteinuric kidney diseases.


Disclosure of Financial Relationships: nothing to disclose
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Increased Expression of Granzyme B and PI-9 Predict Decline in Renal 
Function Post BKVN Diagnosis  Darshana Dadhania,1 C. Snopkowski,1 R. 
Ding,1 T. Muthukumar,1 J. Lee,1 V.K. Sharma,1 S. Seshan,2 M. Suthanthiran.1  
1Nephrology, Weill Cornell Medical Center, New York, NY; 2Pathology, Weill 
Cornell Medical Center, New York, NY.


BKV nephropathy is associated with increased risk of proximate allograft loss as well 
as progressive decline in renal allograft function. We have previously demonstrated that 
urinary cell gene expression profiles of individuals with BKV replication demonstrated 
increased expression of granzyme B and CD1003 mRNA levels.


Herein, we investigated the hypothesis that urinary cell mRNA profiles at the time of 
BKVN diagnosis predict subsequent decline in renal function.


Methods:
We studied mRNA profiles of 18 individuals with BKVN - 10 with stable function & 


8 with decline in renal function at one year post BKVN diagnosis. We measured mRNA 
levels of 18S rRNA, BKV VP1, CD3, CD20, GB and PI9 in urinary cell pellet, obtained 
at the time of BKVN diagnosis, using real-time quantitative PCR.


Results: mRNA levels of 18S rRNA, BKV VP1 and CD20 were not different. Levels 
of CD3, GB and PI9 were increased in individuals with declining renal function.
Gene Expression Profile of BKV Nephropathy Patients
mRNA Stable Fxn Decline in Fxn P value
18S rRNA 9.8±0.4 9.9±0.6 0.9
BKV VP1 7,7±0.2 7.6±0.7 0.6
CD3 3.4±1.1 4.3±0.9 0.09
CD20 3.0±1.2 3.5±0.9 0.4
GB 3.7±0.8 4.8±0.6 0.004
PI-9 3.8 ±0.5 4.6±0.7 0.01
mRNA levels of GB and PI9 correlated with the change in serum creatinine from BKVN 
diagnosis to 12 months post-diagnosis.


We conclude that elevated levels of GB and PI9, measured at the time of BKVN 
diagnosis, predicts subsequent decline in renal function.


Disclosure of Financial Relationships: nothing to disclose
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Molecular Signature of Reperfusion Injury in Human Renal Allografts  
Dmitry N. Grigoryev, Gang Jee Ko, Tonya Watkins, Chris Cheadle, Kathleen 
C. Barnes, Hamid Rabb.  Department of Medicine, Johns Hopkins University, 
Baltimore, MD.


Delayed graft function (DGF) occurs in 25–30% of deceased donor renal 
transplantations in the US. DGF leads to increased acute rejection and reduced long term 
allograft function. Ischemia reperfusion injury (IRI) is one of the major factors leading 
to DGF. The molecular basis of IRI is still poorly understood, and most data to date has 
emanated from experimental models rather than human samples. Furthermore, there is 
minimal data comparing reperfusion injury to ischemia alone. We hypothesized that global 
analysis of genes in pre- and post-reperfusion human kidney will identify reperfusion 
injury-specific signature.


Pre-reperfusion biopsies were taken before transplanting the organ and post-reperfusion 
biopsies was taken 30 min after the renal artery anastomosis. Biopsy specimens were 
processed and hybridized to Illumina HumanRef-8_V2 array. Gene expression profiles 
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of paired ischemic (n=11) and reperfused (n=11) kidney tissues, plus 3 normal kidneys, 
were analyzed using BeadStudio_1.5/SAM_2.1/MAPPFinder_2.0 pipeline. Genes with 
fold change >2 and false discovery rate <5% and gene ontologies (GO) with Z-score≥1.96 
were considered significant.


The above approach identified 54 human kidney reperfusion-specific genes, GO analysis 
of which selected 8 most affected pathways including Chemotaxis (Z=7.34), Inflammatory 
Response (Z=6.28), and Apoptosis (Z=5.80). All genes in these ontologies were upregulated 
in reperfused compared to ischemic kidney (Table).
MOST REPRESENTATIVE REPERFUSION-SPECIFIC GENES
GENE SYMBOL FOLD CHANGE


Isch Reperf Reperf/Isch
Chemokine (C-X-C motif) ligand 2 CXCL2 1.24 7.95 6.39
Selectin E SELE -1.37 3.07 4.22
Interleukin 8 IL8 1.00 3.57 3.57
TNF alpha-induced protein 3 TNFAIP3 -1.20 2.25 2.70
Growth arrest DNA-damage-inducible GADD45 1.26 2.66 2.11
Isch - ischemia, Reperf - reperfusion


These data demonstrate that the molecular signature of reperfusion injury is distinct 
from ischemia alone, with highly upregulated genes involved in chemotaxis, inflammation 
and apoptosis. Molecular targets identified during human reperfusion injury could be used 
for early detection, prevention, and treatment of DGF.


Disclosure of Financial Relationships: nothing to disclose
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Noninvasive Diagnosis of Renal Interstitial Fibrosis and Tubular Atrophy 
(IF/TA) by Measurement of Epithelial to Mesenchymal Transition (EMT) 
Genes in Urine  Thangamani Muthukumar, R. Ding, C. Snopkowski, A. 
Hummel, V. Sharma, D. Dadhania, S. Seshan, S. Suthanthiran, D. Anglicheau.  
Nephrology, Cornell University, New York, NY.


EMT, an emerging mechanism for IF/TA, is characterized by the loss of epithelial 
markers & gain of mesenchymal markers. We tested the hypothesis that urinary cell mRNA 
profiling from kidney transplant recipients for EMT & fibrogenesis markers are informative 
of the diagnosis of IF/TA.


We measured mRNA levels of tubular markers, mesenchymal markers, genes that 
antagonize EMT, inflammatory genes, & genes involved in fibrogenesis from urine samples 
obtained at the time of allograft biopsy from 48 kidney transplant recipients with IF/TA 
& from 66 with normal protocol allograft biopsy. Total RNA were isolated from urine cell 
pellets & measured by quantitative RT-PCR assays using gene specific primers & probes. 
We used ROC curves to determine the mRNA cut-point that maximized sensitivity and 
specificity for predicting IF/TA.


Log-transformed ratios of mRNA copies to 18S rRNA copies (mean±SD), area under 
the ROC curve (AUC) and sensitivity & specificity of urinary cell mRNA level for the 
diagnosis of IF/TA are shown.


Expression level of 13 mRNAs was different in the two groups. IF/TA was associated 
with a reduction of the tubular gene NKCC2 mRNA and an increase of mesenchymal 
markers and genes involved in fibrogenesis.


A linear combination of urinary cell mRNA levels of HGF, CTGF & NKCC2 predicted 
IF/TA with high accuracy (sensitivity: 85%; specificity: 86%).


Among kidney transplant recipients with stable allograft function and normal biopsy, 
urinary cell mRNA expression profile predicted the evolution of renal allograft function, 
suggesting that molecular markers might precede histological lesions.


Measurement of epithelial & mesenchymal gene mRNAs in urine may offer a 
noninvasive means of predicting IF/TA and renal allograft outcome.


Disclosure of Financial Relationships: nothing to disclose
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Magnitude and Consequences of De Novo Hyperglycemia Immediately Post 
Kidney Transplantation  Harini A. Chakkera, Y. Devarapalli, R. L. Heilman, 
M. J Mazur, K. Hamawi, D. Mulligan, K. Reddy, A. Moss, K. Mekeel, C. Cook.  
Mayo Clinic, Arizona.


Background: De novo Hyperglycemia Immediately after kidney Transplantation 
(DHIT) is commonly encountered and is attributed to the stress of surgery and exposure 
to immunosuppression. There is a paucity of studies looking at correlation of DHIT with 
future complications post-tx.


Aim: Retrospective observational study to assess the magnitude and consequences of 
de novo inpatient hyperglycemia post-tx.


Methods: Study Cohort: Adult non-diabetic (HbA1c <6.0, normal fasting blood sugar 
and not on diet or therapy for DM) tx recipients with at least 1 year follow-up.


DHIT defined as bedside glucose 200 mg/dL or physician-instituted insulin therapy 
at hospital discharge. We assessed the correlation of DHIT with: 1) development of future 
new onset diabetes mellitus after tx (NODAT) (defined as HbA1C > 6.0 or being on diet or 
medical therapy for diabetes mellitus between 1 month and 1 year post-tx) and 2) surgical 
complications and infections within 1 month post-tx.


Results: Cohort (N=397). 68% developed DHIT. Median length of hospital stay was 
4 days. At baseline those who developed DHIT were older (50 +/- 15 vs. 46+/-14, p=0.02), 
had higher pre-tx BMI (27 +/-5.5 vs. 26 +/- 5.8, p=0.07). There was no significant difference 
in gender, race, family Hx of DM, and pretx lipid panel among the 2 groups.


No significant differences were observed in the surgical complications or infection 
rates within the first month post-tx between those with and without DHIT. However, 32% 
of the patients with and 14 % of patients without DHIT developed NODAT (p <0.001). 
Overall the cumulative 1 year incidence of NODAT was 26%. Univariate and multivariate 
logistic regression analyses revealed that presence of DHIT conferred a significant risk 
towards development of NODAT, RR= 2.8, CI (1.5-4.9) adjusted for age, race, bmi and 
steroid use.


Conclusion: 68% without pre-transplant diabetes mellitus develop DHIT. Presence 
of DHIT confers almost a 3 fold higher risk towards development of future NODAT. No 
significant differences were seen in surgical complications or infection rates within 1 month 
post-tx among those who did and did not have DHIT.
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Associations between Obesity, Leptin Levels and Bone Disease in Kidney 
Transplant Patients with Moderate CKD  Csaba P. Kovesdy,1,2 Istvan Mucsi,3 
Laszlo Rosivall,3 Miklos Szathmari,3 Maria E. Czira,3 Anna Rudas,3 Akos 
Ujszaszi,3 Peter Lakatos,3 Janos Kosa,3 Miklos Z. Molnar.3  1Salem VA Medical 
Center, Salem, VA; 2University of Virginia, Charolttesville, VA; 3Semmelweis 
University, Budapest, Hungary.


Obesity is associated with elevated parathyroid hormone (PTH) levels in the general 
population and in patients with CKD. Similar associations have not been explored in kidney 
transplant recipients, and the mechanisms behind such associations remain obscure.


We examined associations of BMI, abdominal circumference (AC) and serum leptin 
levels with PTH, alkaline phosphatase (ALP, a marker of bone formation) and beta 
crosslaps (CTX, a marker of bone resorption) in a prospective prevalent cohort of 992 
kidney transplant recipients with moderate CKD (mean±SD eGFR: 51±21). Associations 
were examined in regression models adjusted for case mix (age, sex, diabetes, eGFR) and 
relevant confounders (serum calcium, phosphorus, CRP, IL6).


BMI, AC and leptin significantly correlated with each other (p<0.001 for all pair wise 
correlations). Higher leptin was associated with a trend towards higher PTH and with 
significantly lower ALP and CTX after multivariable adjustment (Table).
Adjusted PTH, ALP and CTX levels across quartiles of serum leptin level


Serum leptin (mcg/L) p for trend
<6.9 6.9-15 15.1-32 >32


PTH (pg/ml) 67 (61-74) 68 (61-75) 71 (64-79) 76 (67-86) 0.06
ALP (IU/L) 92 (86-98) 85 (79-91) 86 (80-93) 83 (75-90) 0.04
CTX (ng/ml) 1.68 (1.62-1.73) 1.57 (1.52-1.62) 1.54 (1.49-1.59) 1.52 (1.47-1.59) <0.001
Data presented as means (ALP) and geometric means (PTH and CTX) (95%CI) 
Associations with PTH and bone markers were similar for BMI (p values for linear trend 
across quartiles of BMI: 0.16, 0.03 and <0.001 for PTH, ALP and CTX) and for AC (p 
values for linear trend across quartiles of AC: 0.002, 0.12 and 0.002 for PTH, ALP and 
CTX).


Obesity is associated with lower bone turnover in kidney transplant recipients. This 
association is most likely a result of a direct humoral effect on bone, and not mediated via 
PTH. The association between obesity and increased PTH may be a secondary phenomenon 
induced by the suppressed bone turnover.


Disclosure of Financial Relationships: grant/research support: Abbott, Genzyme, 
Shire; consultant: Genzyme.
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TH-FC054


Switch to Sirolimus Based Immunosuppression in Renal Transplant Patients 
with Non-Melanoma Skin Cancer. A Prospective, Open, Randomized Study 
with Blinded Assessment of the Skin Lesions  Jan Gossmann,1,2 Rebekka 
Salgo,3 Heinz-Georg Kachel,2 Roland Kaufmann,3 Helmut Schöfer,3 Helmut 
Geiger,1 Ernst-Heinrich Scheuermann.1  1Nephrology, Klinikum der J.W. Goethe 
Universitaet, Frankfurt am Main, Germany; 2Transplantationsambulanz, KfH 
Nierenzentrum, Frankfurt am Main, Germany; 3Zentrum der Dermatologie 
und Venerologie, Klinikum der J.W. Goethe Universitaet, Frankfurt am Main, 
Germany.


Non-melanoma skin cancer (NMSC) is frequent in renal transplant recipients (RTR). 
Non-randomized studies have demonstrated a reduction of the risk for NMSC in RTR 
treated with sirolimus.


We started a prospective randomized open 12 month study of the effect of a change in 
the immunosuppressive regimen to sirolimus on the development of NMSC in RTR.


45 RTR (30 males, mean age 60 y, mean time after transplant 230 months) were 
randomized to either continue their original immunosuppressive treatment (group A, 22 
pts) or change to sirolimus (group B, 23 pts). Laboratory data (creatinine, cholesterol, GPT 
and urinary protein excretion) were collected at randomization and 12 months thereafter. 
At the same time examination of the skin including a 7 point clinical and photographically 
documented score and counts of histologically proven NMSC was performed by a 
dermatologist blinded for the pts. therapeutic regimen. These scores were evaluated by 
analysis of covariance. Laboratory data were tested for statistical significance by Mann-
Whitney U-test.


3 pts. withdrew consent, leaving 20 pts in group A and 22 in group B. 6 pts. discontinued 
sirolimus and 3 their original medication leaving 17 evaluable patients in group A and 16 in 
group B. The clinical score showed superiority of sirolimus after 12 months (p< 0.0001). 
The same was true with regard to the photographically documented lesions (p=0.0481). 
Histopathologically confirmed new malignant lesions developed in 8 pts. in group A and 
in 1 pt in group B (p=0.0167). Creatinine, cholesterol, GPT and urinary protein excretion 
never showed significant differences between the 2 groups.


We conclude that therapy with sirolimus may be valuable in RTR with NMSC. Because 
of the relatively high frequency of side effects strict supervision is necessary.
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Endothelin-1 Regulates ENaC Via βPix/14-3-3 Complex  Tengis S. Pavlov,1 
Ahmed Chahdi,1 Daria V. Vachugova,1 Oleh Pochynyuk,2 Andrey Sorokin,1 
Alexander Staruschenko.1  1Physiology, Medical College of Wisconsin, 
Milwaukee, WI; 2Physiology, University of Texas Health Science Center, San 
Antonio, TX.


Endothelin-1 (ET-1) has an important role in the regulation of sodium reabsorbtion 
in the cortical collecting duct (CCD). Renal tubular cells may secrete ET-1 themselves, 
which could regulate sodium transport in the kidney under physiological and pathological 
conditions. ET-1 acutely decreased the activity of epithelial Na+ channel (ENaC) via 
affecting channel open probability. Moreover, chronic treatment with ET-1 resulted in 
decrease of number of active channels. ET-1 induces translocation to focal adhesions of the 
guanine nucleotide exchange factor (GEF) β1Pix. Western blot and immunohistochemistry 
analysis revealed that βPix is highly expressed in kidney cells and localized in CCD. 
Coexpression of β1Pix with ENaC decreased ENaC activity. βPix’s effect upon ENaC was 
not mediated by canonical GEF activity since coexpression of Rac1 with ENaC markedly 
increased channel activity, whereas coexpression of Cdc42 failed to change ENaC activity. 
Moreover β1Pix (∆602-611) construct which did not bind 14-3-3 but retained GEF activity 
had no effect on ENaC activity. In contrast, β1Pix (L238R,L239R) mutant which has no 
GEF activity decreased current density to a similar extent as wild type β1Pix. Furthermore, 
β1Pix did not affect ENaC activity when coexpressed with γ-ENaCT628A mutant lacking the 
ability to be regulated by Nedd4-2. Thus, we conclude that β1Pix decreases ENaC activity 
via 14-3-3 recruitment but not through GEF activity and participates in the chronic effect 
of ET-1 on ENaC activity.


Supported by Carl W. Gottschalk Research Scholar Grant from the American Society 
of Nephrology and the American Heart Association SDG 0730111N.
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Suppression of ENaC Activity by the Local Collecting Duct Endothelin 
System Protects Against Salt-Sensitive Hypertension  Vladislav Bugaj,1 Oleh 
Pochynyuk,1 Donald E. Kohan,2 James D. Stockand.1  1Physiology, Univ. TX 
HSC, San Antonio, TX; 2Medicine, Univ. of Utah HSC, Salt Lake City, UT.


We used patch-clamp electrophysiology to investigate resting activity and regulation of 
the epithelial Na+ channel (ENaC) by endothelin-1 (ET-1) in isolated, split-open collecting 
ducts (CD) from wild type (wt) mice and mice with CD-specific knockout of ET-1 (CD ET-1 
-/-) and the ETB receptor (CD ETB -/-). Resting ENaC activity was significantly elevated 
in CD ET-1 -/- and CD ETB -/-mice compared to wt mice. Moreover, ET-1 rapidly and 
significantly decreased ENaC open probability (Po) in wt by not CD ETB -/- mice. ET-1 
decreased ENaC activity through basolateral membrane ETB but not ETA receptors. ET-1 
activated src family tyrosine kinases and their downstream MAPK1/2 effector cascade in 
principal cells. Both src kinases and MAPK1/2 signaling were necessary for ET-1 dependent 
decreases in ENaC Po. In wt mice, ENaC activity has an inverse relation with dietary salt 


intake. This relation is retained, but muted in CD ETB -/- mice with these latter animals 
requiring higher dietary [Na+] to reach the same level of ENaC suppression. We conclude 
that ENaC activity in mammalian principal cells is decreased in a physiologically relevant 
manner by activation of the local CD endothelin system where ET-1 through ETB receptors 
tempers channel activity, at least in part, through src/MAPK1/2 signaling. These findings 
provide a mechanism for the natriuresis observed in-vivo in response to ET-1, as well as, a 
cause/contributing factor to the salt-sensitive hypertension associated with compromising 
the collecting duct endothelin system.
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Bradykinin Acutely Decrease ENaC Activity in the Distal Nephron  Vladislav 
Bugaj, Oleh Pochynyuk.  Physiology, Univ. TX HSC, San Antonio, TX.


ENaC activity in the distal nephron is essential for sodium conservation to control 
plasma volume and, thus, blood pressure. Activation of various membrane receptors by 
systemic and paracrine agents can initiate intracellular responses to affect ENaC activity. 
Indirect evidence suggests that locally synthesized bradykinin (BK) may affect sodium 
reabsorption in the distal nephron. Here we used patch clamp electrophysiology on freshly 
isolated murine collecting ducts (CD) to test whether ENaC activity is directly regulated 
by bradykinin signaling. We found that bradykinin acutely and reversibly decreases ENaC 
open probability via stimulation of B2 receptors: Inhibition of B2 receptors with HOE-140 
prevents BK-mediated decreases in ENaC Po. Consistent with this, genetic deletion of B2 
receptors abolishes BK actions on ENaC. B2 receptors couple to both Gq/11-PLC, and Gai 
and decreases in adenylyl cylase activity. Inhibition of PLC with U73122 but not saturation 
of intracellular cAMP levels with 8-cpt-cAMP disrupts regulation of ENaC by BK. Total 
internal reflection fluorescent microscopy revealed that rapid decreases in apical PI(4,5)
P2 levels in response to BK stimulation correspond with decreases in ENaC activity. In 
contrast, disruption of increases in intracellular Ca2+ from endoplasmic reticulum after 
thapsigargin treatment did not affect BK actions on ENaC. We conclude that decreases in 
PI(4,5)P2 levels rather than increases in intracellular Ca2+ account for BK-mediated decreases 
in ENaC activity in response to stimulation of B2-Gq/11-PLC. Importantly, mice lacking 
B2 receptors have elevated basal ENaC Po and decreased number of active channels. This 
argues for a tonic inhibitory effect of local bradykinin signaling on ENaC activity in the 
collecting duct. We propose that increases in resting ENaC activity may contribute, in part, 
to the phenotype of salt-sensitive hypertension seen in B2 -/- mice.


Supported by AHA #09SDG2230391 and #0825062F (to O.P.)
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Implication of ENaC and Its Positive Regulator CAP1/Prss8 in Whole Net 
Sodium Homeostasis  Sumedha Malsure,1 Roch-Philippe Charles,1 Qing Wang,2 
Birgit Christensen,1 Romain Perrier,1 Bernard C. Rossier,1 Edith Hummler.1  
1Dpt of Pharmacology and Toxicology, University of Lausanne, Lausanne, 
Switzerland; 2Service of Nephrology, CHUV, Lausanne, Switzerland.


The epithelial sodium channel (ENaC) plays an important role in sodium balance, 
blood volume and blood pressure. It is composed of three sub-units α, β and γ. The aim of 
this project is to investigate the importance of αENaC expression and its positive regulator 
in the colon for maintaining sodium and potassium balance. This will be assessed by 
creating a double-transgenic mouse in which αENaC or CAP1/Prss8 expression is deleted 
in the colonic crypt cells. The membrane bound serine protease CAP1/Prss8 (channel 
activating protease 1) was previously identified as a regulator of ENaC mediated sodium 
transport (Vallet et al., 1997; Vuagniaux et al., 2000). Although the role of ENaC in sodium 
reabsorption in kidney and lung is well established, less is known in colon. Mice in which 
the membrane bound serine protease CAP1/Prss8 (channel activating protease, prostasin, 
Prss8) was selectively inactivated in colon using the villin promoter (El Marjou et al., 2004) 
have been generated. Quantitative RT-PCR and protein expression analysis revealed that 
the knockout in colon is nearly complete. Following standard salt diet, the mice show no 
difference in body weight or length of intestine. Plasma sodium and potassium electrolytes 
are in the normal range. Histopathological analysis does not reveal major changes amongst 
the groups. In contrary, these mice exhibit a significant decrease in amiloride-sensitive rectal 
potential difference that is maintained under standard (ko, n=7: -16 ±1 mV versus wt, n=6: 
-27 ±5 mV; P< 0.05) and salt-deficient (ko, n=6: -29 ±4 mV versus wt, n=5: -42 ± 3 mV; 
P< 0.005) diets. This is also accompanied by a loss in cyclic variation of ENaC activity 
throughout the day. Using this gene targeting approach, we have identified CAP1/Prss8 as 
a direct regulator of ENaC-mediated sodium transport in colon. Ongoing studies will proof 
whether there is a compensation of sodium reabsorption by the kidney.
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Increased ROMK Channel Activity and Trafficking Induced by High-K Diet 
Is Impaired in ROMK1-Null Mice Causing Hyperkalemia  Ming Lu,1 Ke 
Dong,1 Qingshang Yan,1 Wenhui Wang,2 Gerhard Giebisch,1 Emile Boulpaep,1 
Steven Hebert,1 Tong Wang.1  1C. & M. Physiology, Yale University, School 
of Medicine, New Haven, CT; 2Pharmacology, New York Medical College, 
Valhalla, NY.


We previously demonstrated the absence of both 70-pS and small conductance K 
channels (SK 30-pS) in the thick ascending limb (TAL) and cortical collecting duct (CCD) in 
ROMK-null mice with a phenotype similar to Bartter’s syndrome. ROMK1 is expressed in 
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the distal and collecting tubules and uniquely regulated by PTK/PTP-dependent endocytosis, 
which may be the mechanism for high-K-mediated enhanced ROMK channel activity in the 
CCD. We have now generated a mouse deficient only in ROMK1 by selective deletion of 
the ROMK1 exon, using an ES cell Cre-LoxP strategy. ROMK1-null mice do not present 
a Bartter’s phenotype: urine volume, Na and K excretion do not differ significantly from 
WT. SK channel activity examined by patch clamp in the CCD exhibits the same single 
channel kinetics in ROMK1-null as in WT mice. In 181 patches with successful seals on 
CCD from WT and ROMK1-null mice on a normal K diet, the frequency of occurrence 
of SK channels is 42% and 58% (P>0.05), and channel number per patch 1.4 and 1.7, 
respectively. However, with a high K diet, channel number per patch increases from 1.4±0.24 
to 2.9±0.19 (P<0.05) in WT, but remains unchanged in ROMK1-null mice (1.8±0.12 vs. 
1.7±0.13). Under normal K diet IF staining for ROMK in both TAL and CCD does not differ 
between WT and ROMK1-null mice. After two weeks on a high K diet, ROMK staining 
intensity increased in the apical membrane of the CCD in the WT mice, suggesting a shift 
of ROMK to the apical membrane. In contrast, in ROMK1-null mice ROMK staining was 
more diffusely distributed to the subapical compartment and reduced in the apical membrane 
of the CCD compared to WT, consistent with impaired regulation of SK channel activity 
by high K diet. In addition, after a high K diet ROMK1-null mice exhibited a significant 
hyperkalemia of 5.52±0.19mM versus 4.45±0.14mM in WT (P<0.001), without any change 
of plasma Na. We conclude that ROMK1 plays an important role in the regulation of SK 
channel activity and trafficking in response to high K intake.


Disclosure of Financial Relationships: nothing to disclose
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Aldosterone-Dependent Mineralocorticoid Receptor Degradation 
Mediated by USP2-45  Nourdine Faresse, Anne Debonneville, Olivier Staub.  
Pharmacology & Toxicology, UNIL, Lausanne, Switzerland.


Ubiquitylation (i.e. the modification of proteins with ubiquitin) is a covalent post-
translational modification, comparable to acetylation, glycosylation, methylation, or 
phosphorylation. Besides its well known role in proteasome dependant degradation, a 
plethora of cellular role has been attributed to ubiquitin, including in DNA repair, protein 
sorting or signaling. Usually these functions depend on the type of ubiquitylation (i.e. 
mono-, multi- or poly-ubiquitylation). Ubiquitin-dependent pathways play also an important 
role in the regulation of a number of ion channels and transport proteins including the 
epithelial Na+ channel (ENaC), whose activity is under the control of aldosterone and the 
mineralocorticoid receptor. Thereby, this hormone regulates the activity or expression of 
different enzymes such as NEDD4-2, Sgk1 or USP2-45, which all are involved in ENaC 
ubiquitylation and subsequently activity of this channel.


In this study, using immobilized ubiquitin binding domains, we have identified the 
mineralocorticoid receptor (MR) as an ubiquitylated protein at basal conditions either in 
M1 cells transfected with the MR, or in mCCDcl1 cells derived from the cortical collecting 
duct. Activation of the receptor by aldosterone leads to the rapid deubiquitylation of the 
receptor. Because Usp2-45 is an aldosterone-induced deubiquitylating enzyme, we were 
interested to know if Usp2-45 is involved in the deubiquitylation of the receptor. Surprisingly 
we found that over-expression of USP2-45 dramatically decreased the level of MR due 
to proteasomal degradation, and conversely, RNAi dependant cell depletion of USP2-45 
lead to stabilization of the receptor. This observation was confirmed in vivo in USP2 KO 
mice, where the expression of MR in the kidney is enhanced. Our results suggest a novel 
role for USP2-45 as a negative regulator of MR pathway that mediates the degradation of 
MR in response to aldosterone.


Disclosure of Financial Relationships: nothing to disclose
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Laminar Shear Stress (LSS) Induces Prostaglandin E2 (PGE2) Synthesis 
by a MAP-Kinase-Dependent, Cilia-Independent Pathway in Collecting 
Duct (CD) Cells  Rajeev Rohatgi,1,2 Wen Liu,2 Lisa Satlin,1,2 Daniel Flores.1  
1Medicine, Mount Sinai School of Medicine, New York, NY; 2Pediatrics, Mount 
Sinai School of Medicine, New York, NY.


The mammalian CD plays a major role in regulating Na excretion and thus Na balance. 
Ingestion of a high Na diet increases intra-renal PGE2 which inhibits transepithelial Na 
transport in the CD; however, the mechanism underlying this phenomenon is unknown. 
We hypothesize that high tubular flow rates, amplifying LSS, induce renal PGE2 synthetic 
enzymes to augment PGE2 production. To test this, confluent monolayers of immortalized 
murine inner medullary CD (IMCD) cells were exposed to 0.4 dynes/cm2 of LSS (a 
physiologic hydrodynamic force); superfusate was collected and assayed by ELISA for 
PGE2, and quantitative RT-PCR and Western blotting were performed to measure abundance 
of target-specific mRNA and protein in cells. IMCD cells exposed to 2 hrs of LSS (n=3) 
secreted ∼4 fold greater amounts of PGE2 per µg of cellular protein than static cells (n=3; 
p<0.05). Furthermore, IMCD cells exposed to 2 hrs of LSS (n=11) exhibited a 4.8±0.9 fold 
increase in PG-endoperoxide synthase-2 (ptgs-2, or cyclooxygenase-2) mRNA compared 
to static cells (n=9; p<0.05) while ptgs-1 (cyclooxygenase-1) mRNA was unaffected by 
LSS. Increased ptgs-2 mRNA persists for up to 12 hrs of LSS while increasing levels of 
LSS (0.1-1.2 dynes/cm2) induce ptgs-2 mRNA by 3-8 fold. Western blotting of cell lysates 
subject to LSS showed increased phosphorylated ERK (pERK) and JNK (pJNK)(p<0.05 
shear vs. static) compared to static cells. Inhibition of ERK (U0126) or JNK (SP600125) 
either abolished or reduced LSS-mediated ptgs-2 mRNA compared to untreated sheared 
cells. Cilia removal by incubation in chloral hydrate did not affect LSS-mediated ptgs-2 or 
pERK expression. To confirm these findings in a native CD, we showed that indomethacin 
application to in vitro microperfused CDs isolated from high Na fed rabbits enhanced flow-


stimulated Na-transport, suggesting that endogenous PGs repressed net Na absorption. In 
sum, LSS induces PGE2 production in CD cells, presumably through induction of ptgs-2 
which is dependent on LSS-induced MAP-kinase activation.
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Novel Insights into the Function of the B7.1: PDL1 Pathway in the 
Alloimmune Response In Vivo  Leonardo V. Riella, Jun Yang, Susanne Robles, 
Xueli Yuan, Mohamed H. Sayegh, Anil Chandraker.  Transplant Research Center, 
Renal Division, Brigham and Women’s Hospital, Children’s Hospital Boston, 
Harvard Medical School, Boston, MA.


The PDL1:PD1 is a well-established inhibitory pathway that plays an important role 
in peripheral tolerance. In the bm12 into B6 MHC class II-mismatched cardiac transplant 
model, we have previously shown that PDL1 blockade accelerates cardiac allograft rejection. 
Interestingly, it has been recently demonstrated that PDL1 also binds to B7.1 to inhibit T 
cell responses in vitro, but the functional significance of this interaction in vivo is unknown. 
In this study, we investigated the role of this novel co-stimulatory pathway in the bm12 
into B6 model of chronic rejection.


Bm12 hearts transplanted into PD1KO recipients survive long-term (>56 d). However, 
when blocking anti-PDL1 mAb was administered to PD1KO mice, we observed an 
accelerated rejection (MST=35.5 d). In addition to that, PD1/PDL1 double blockade 
also precipitated allograft rejection of B6 WT recipients compared to anti-PD1 alone. 
Subsequently, we transplanted bm12 hearts into WT, B7.1 or B7.2-deficient (KO) B6 mice 
and treated the recipients with anti-PDL1 mAb. While PDL1 blockade accelerated allograft 
rejection in WT (MST=34.5 d, p=0.0032) and B7.2KO (MST=48.5, p=0.04) recipients, it 
failed to do so in B7.1KO recipients, all of whose grafts survived long-term, similar to those 
of untreated WT recipients. The acceleration of rejection by PD1/PDL1 double blockade was 
associated with increased frequency of IFN-γ producing cells (p<0.01) and CD4+ effector T 
cells (p=0.003). Similarly, PDL1 blockade in B7.2KO resulted in increased IFN-γ producing 
cells (p<0.05), although it did not significantly affect effector T cells.


These data clearly indicate that PDL1 interaction with B7.1 inhibits alloimmune 
responses in vivo probably by negatively regulating alloreactive T cells. This finding 
provides a new therapeutic approach by targeting B7.1: PDL1 pathways to improve the 
long-term outcome of the allograft. Our results also have potentially important clinical 
implications since B7 blockade by Belatacept might adversely affect negative signaling 
by PDL1 and, therefore, impair long-term allograft survival.
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Importance of the B7: CD28 Pathway on Treg Generation and Allograft 
Outcome  Leonardo V. Riella, Jun Yang, Olaf Boenisch, Susanne Robles, Vijay 
Vanguri, Mohamed H. Sayegh, Anil Chandraker.  Transplant Research Center, 
Renal Division, Brigham and Women’s Hospital, Children’s Hospital, Harvard 
Medical School, Boston, MA.


Blockade of the B7:CD28 co-stimulatory pathway has emerged as a promising therapy 
to prevent allograft rejection. However, this pathway has also been demonstrated to be 
important for the generation of Tregs. Interestingly, preliminary results from the phase III 
clinical trial of Belatacept demonstrated a higher rejection rate in the intensive regimen 
group (22%) when compared to lower intensive regimen (17%) and CSA (7%) groups.


In this study, we investigated the role of the B7:CD28 pathway in the bm12 into B6 
MHC class II-mismatched cardiac transplant model of chronic rejection. Allograft rejection 
was remarkably accelerated in B7DKO (MST=7.5 d) and CD28KO recipients (MST=13 
d) compared with B6 WT recipients (MST>56 d) and associated with a marked reduction 
in the frequency of CD4+CD25+Foxp3+ T cells in CD28KO and in B7DKO recipients 
(p<0.005) compared with B6 WT recipients. In parallel, a significant decrease in Foxp3+ 
cells infiltrating the allograft was noted. We also observed that administration of either anti-
CD25 or anti-B7-1/anti-B7-2 mAb prior to transplantation similarly reduced Tregs(p<0.001) 
and accelerated allograft rejection (MST= 16 and 19 d). The administration of a short 
course of anti-B7.1/2 early post-transplant did not precipitate rejection(MST=56 d), but 
when a stronger blocking Ab to B7.1/2 was used (hCTLA4Ig), an accelerated rejection was 
also observed (MST=41 d). These findings suggest that Tregs play a key role in allograft 
acceptance in this model and low intensive blockade of B7:CD28 early post transplant could 
still be beneficial by controlling the effector T cells, however, higher intensive blockade 
could precipitate rejection by greater inhibition of Tregs generation in the long term.


This study highlights the importance of the B7:CD28 pathway in Tregs homeostasis 
in a MHC class II-mismatched model and suggests that timing and intensity of B7:CD28 
blockade are important determinants for allograft outcome. Our results are clinically 
relevant, as prolonged and intensive B7:CD28 blockade may be deleterious to graft 
survival.
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Bortezomib and Sirolimus Synergistically Inhibit the Humoral Immune 
Response in Experimental Renal Transplantation in the Rat  Regina 
Vogelbacher,1 Silke Meister,2 Eva Gückel,2 Reinhard Voll,2 Sandra Wittmann,1 
Andrea Stief,1 Chistoph Daniel,1 Christian Hugo.1  1Nephrology and 
Hypertension, University of Erlangen, Erlangen, Germany; 2Rheumatology 
and Immunology, University of Erlangen, Erlangen, Germany.


Humoral immune response is an important factor in acute and chronic rejection of 
organ transplants. To date, no effective immunosuppressive standard for the prevention or 
therapy of alloantibody production has been established. Recently, alloantibody formation 
has been recognized in the well-established model of Fischer (F344) to Lewis (LEW) renal 
transplantation. This model system was used to test the efficiency of sirolimus (SRL), 
bortezomib (BZ), or combination of both in an already existent cell-mediated and humoral 
rejection situation.


F344 to LEW renal transplantations were performed. After three weeks without any 
immunosuppressive therapy, rats were divided into four groups and treatment was continued 
for nine weeks. Rats were treated with either placebo (P, n=8), SRL (n=7), BZ (n=5) or 
combination of SRL and BZ (n=7). Rats were monitored for renal function, histological 
changes in the graft, production of donor-specific alloantibodies as well as humoral 
responses in spleens and bone marrows.


In all three treatment arms but not the P group, production of donor specific 
alloantibodies was markedly reduced. Especially SRL/BZ resulted in a 60% reduction of 
alloantibodies compared to the start of treatment. Development of interstitial injury was 
effectively prevented by SRL, BZ and SRL/BZ treatment. Infiltration of the graft with 
cells involved in both humoral and cell mediated immune responses such as MHCII pos. 
cells, macrophages, cytotoxic T cells and B cells was efficiently blocked by BZ and SRL/
BZ treatment and by SRL except for B cells. FACS analysis of bone marrows and spleens 
showed that all three treatment arms markedly reduced numbers of IgG-secreting as well 
as plasma cells. Especially the combination of BZ and SRL synergistically reduced splenic 
B cells, CD4 and CD8 positive T cell counts.


BZ and SRL may be a promising drug combination for the control of an already 
established humoral or mixed alloimmune response after renal transplantation.
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Both In Vitro and In Vivo Converted CD8+Foxp3+ Regulatory T Cells 
Can Induce Long-Term Graft Survival  Basset EL Essawy,1,2 Wenda Gao,1 
Terry Strom.1  1Harvard Medical School- BIDMC, Boston, MA; 2Al Azhar 
University, Egypt.


The existence of CD8+Foxp3+ regulatory T cells (Tregs) and the molecular mechanisms 
responsible for suppressor function have proven difficult to fully characterize. As 
background, we generated a knock-in mouse with a Foxp3 promoter controlling a down 
stream bicistronic Foxp3 and EGFP reporter gene introduced into the endogenous FOXP3 
locus. Thus, EGFP (Foxp3)+ cells can be analyzed at the single cell level. Methods: 
Rapamycin (RPM) induces in vitro conversion of naïve C57BL/6 CD8+Foxp3- T cells 
into Foxp3+ Tregs following anti-CD3/CD28 stimulation. Also, RPM induces long-term 
engraftment (LTE) of fully MHC-mismatched DBA/2 skin grafts onto C57BL/6 RAG-
/- hosts reconstituted with naïve CD8+Foxp3- T cells. More important, RPM induces in 
vivo conversion of naïve CD8+Foxp3- T cells into Foxp3+ Tregs in these animals. In an 
adoptive co-transfer model using FACS-sorted cells, we injected 2x105 in vitro converted 
at a 1:1 ratio (1st group) or 6x104 in vivo converted (from LTE) at a 1:4 ratio (2nd group) 
CD8+Foxp3(EGFP)+ T cells plus CD8+Foxp3(EGFP)- T cells, into two groups of C57BL/6 
RAG-/- mice. Two control groups were adoptively transferred with either 2x105 (1st group) 
or 6x104 (2nd group) CD8+Foxp3 (EGFP)- T cells from a naive knock-in mouse. Then, we 
transplanted fully MHC-mismatched DBA/2 skin grafts onto these reconstituted RAG-
/- hosts. Results: The RAG-/- mice reconstituted with only CD8+Foxp3 (EGFP)- T cells 
promptly rejected the skin grafts (MST=13 ±1.4 &16 ± 2.7 days respectively). Co-transfer 
of in vitro or in vivo converted CD8+EGFP+ T cells significantly prolonged graft survival 
compared to the control (P < 0.01 & 0.04 respectively).


Conclusion: Both in vitro and in vivo converted CD8+Foxp3+ regulatory T cells can 
induce long-term graft survival and rapamycin favors the generation of CD8+ Tregs.
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Deletion as a Mechanism for Tolerance Induction in Islet Allografts by 
ECDI-Coupled Donor Cell Infusions  Taba Kheradmand,1 Kathryn Pothoven,1 
Qin Yang,1 Josetta Houlihan,1 Stephen D. Miller,2 Xunrong Luo.1  1Nephrology, 
Northwestern University Feinberg School of Medicine; 2Microbiology/
Immunology, Northwestern University Feinberg School of Medicine, Chicago, 
IL.


Background Previously we showed that infusion of BALB/c donor cells chemically 
fixed with ethylcarbodiimide (ECDI) induces indefinite protection of islet allografts in 
STZ-induced diabetic C57BL/6 mice. The exact mechanisms of protection have not been 
established, although our previous studies implicated both T cell regulation and anergy. 
It is also unclear if this regimen could provide protection to islet allografts in overtly 
diabetic NOD mice. Material and Methods C57BL/6 mice were rendered diabetic by 
STZ. Spontaneous diabetes was diagnosed in NOD mice by BG>250 mg/dL. Kidney 
subcapsular allogeneic islet transplant was performed on day 0. 1x108 ECDI-treated 
donor (Balb/c) splenocytes were injected i.v. (days -7 and +1). CFSE-labeled naive TCR 
transgenic TEa cells were adoptively transferred into tolerized and non-tolerized recipients 
on day -6. In NOD mice, additional 1x108 ECDI-fixed insulin-pulsed syngeneic splenocytes 
were injected, together with a short course of depleting anti-CD4/CD8 Abs. Results TEa 
T cells were analyzed 7 and 14 days after islet transplant. 7 days post transplant TEa T 
cells stay inactive in tolerized mice, whereas in non-tolerized hosts they traffic to the 
kidney draining lymph node and undergo significant proliferation. Moreover, 14 days 
post transplant the number of TEa TCR transgenic T cells in tolerized hosts is significantly 
decreased compated to that at day 7. In spontaneously diabetic NOD recipients, combined 
tolerance using ECDI-fixed cells plus a short course of anti-CD4/CD8 significantly 
prolonged islet allograft survival (MST 30 days, P=0.0436). This appears to be due to a 
delayed reconstitution of T cells in tolerized vs. non-tolerized mice. Conclusion These data 
suggest deletion of alloreactive T cells as a possible additional mechanism for induction 
of tolerance by this regimen. Further more, ECDI-fixed cell infusions in combination with 
a short course of anti-CD4/CD8 significantly prolong islet allograft survivial in overtly 
diabetic NOD recipients.
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Influence of Calcineurin Inhibitors with or without Sirolimus on Klotho 
Expression in Mice Kidney  Dong He Han,1 Ji-Hyun Song,1 Jung Yeon Ghee,1 
SangGuo Piao,1 Bum Soon Choi,2 Yong-Soo Kim,2 Chul Woo Yang.1  1Transplant 
Research Center, Catholic University of Korea, Seoul, Korea; 2Department of 
Internal Medicine, Catholic University of Korea, Seoul, Korea.


Purpose: Klotho, an anti-aging gene, plays an important role in protecting kidney from 
oxidative stress. This study was performed to investigate the influence of CNI (Calcineurin 
inhibitors) and SRL (Sirolimus) on expression of klotho in mice kidney


Methods: Mice were treated with VH (vehicle, olive oil, 1mL/kg/day) or CsA 
(Cyclosporine A, 30 mg/kg/day) or Tac (Tacrolimus, 1mg/kg/day) with or without SRL 
(Sirolimus, 0.3mg/kg/day) for 2 weeks. Development of nephrotoxicity caused by CNIs 
was evaluated with renal function and tubulointerstitial fibrosis. The oxidative stress was 
evaluated with immunohistochemistry and urinary 8-OHdG by ELISA. The expression 
of klotho and FGF23 in kidney was observed by RT-PCR, immunoblotting. Serum iPTH 
was measured by ELISA.


Results: Serum creatinine and iPTH were significantly increased in CsA, CsA+SRL, 
Tac, and Tac+SRL treated groups compared with VH group. Urinary 8-OHdG excretion 
was markedly increased in CNI-treated mice, and further increased in CNI+SRL group 
compared with the CNI-treated mice. CsA or Tac treatment significantly decreased the 
expression of renal klotho mRNA and protein compared with the VH treated mice. The 
addition of SRL further decreased the Klotho expression. Similary results were observed 
in FGF23 expression. SRL alone has no effects on the factors.


Conclusion: CNI decreased Klotho expression and its co-treatment with SRL induced 
further decrease. It is associated with renal oxidative stress. This finding provides a new 
aspect of CNI induced nephropathy.
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Induction of Alloantigen-Specific Suppressive CD8+Foxp3+ T Cells In 
Vitro  Josetta L. Houlihan,1 Kathryn L. Pothoven,1 Xunrong Luo.1,2  1Division 
of Nephrology, Northwestern University Feinberg School of Medicine, Chicago, 
IL; 2Division of Organ Transplantation, Northwestern University Feinberg 
School of Medicine, Chicago, IL.


Background The purpose of this study is to induce alloantigen-specific CD8+Foxp3+ 
regulatory T cells in vitro and to study their role in the suppression of allogeneic 
transplant rejection. We previously reported the ability to induce islet antigen-specific 
CD4+CD25+Foxp3+ Tregs using dendritic cells (DCs) and transforming growth factor-β1 
(TGF-β1) for protection of autoimmunity in NOD mice. CD8+ T cells have been shown 
to mediate antigen-specific suppression, and a subset of these cells has been characterized 
as CD8+Foxp3+ T cells. However, their role in controlling transplant rejection is unclear. 
Materials and Methods Alloantigen specific CD8+Foxp3+ T regulatory cells were 
induced by culturing naïve CD8+ T cells from C57BL/6 (B6) mice with BM-DCs from 
BALB/c mice for 7 days in the presence of IL-2, TGF-β1, and retinoic acid (RA). For T 
cell suppression assays, irradiated BALB/c splenic APCs were cultured with naïve B6 
CD4+ or CD8+ T cells in the presence or absence of the induced CD8+Foxp3+ T cells. 
Results Using an allogeneic mouse model, we show that CD8+Foxp3+ T cells can be 
induced in vitro from CD8+ naïve T cells. The induction of these T cells is dependent on 
the presence of TGF-β1, and is further augmented by the addition of RA. Like their CD4 
counterpart, the induced CD8+Foxp3+ T cells express high levels of CD25, and better 
preserve CD62L expression compared to CD8+ cells cultured in the absence of TGF-β1. 
Using T cell suppression assays, we show that these induced CD8+CD25+Foxp3+ T cells 
are potent suppressors of alloantigen specific T cell proliferation of both CD4 and CD8 T 
cells. On a per cell basis, their suppressive capacity is more potent compared to their CD4 
counterpart similarly induced in vitro in the presence of TGF-β1. Conclusion This study 
indicates that alloantigen-specific CD8+CD25+Foxp3+ T cells can be generated in vitro 
and are functionally suppressive in vitro in an antigen-specific manner. Future studies will 
determine the ability of these cells to suppress allograft rejection in vivo.
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TH-FC069


Characterization of NF-kB Subunit Specific Signalling Pathways in 
Transplant Biopsies from Patients with Allograft Tolerance  Luis E. Becker,1 
Marie L. Gross,2 Angelika Bierhaus,3 Heike Ziebart,2 Matthias Schaier,1 
Rüdiger Waldherr,2 Peter Nawroth,3 Martin Zeier.1  1Nephrology, University of 
Heidelberg, Germany; 2Pathology, University of Heidelberg, Germany; 3Internal 
Medicine, University of Heidelberg, Germany.


NFκB activation plays a key role in inducing and maintaining allograft tolerance, by 
controlling genes important in initiating, perpetuating but also terminating inflammation. 
NFκB subunit c-Rel mediates initiation of inflammation, which is predominantly under 
control of the PI3-Kinase (PI3K)/Akt-pathway. Our objective was to characterize these 
mechanisms involved in the initiation of inflammation in transplant biopsies from patients 
with and without allograft tolerance.


Methods: Paraffin fixed kidney transplant biopsies from 28 patients with acquired 
allograft tolerance (n=4), acute interstitial rejection (IR) (n=12) and borderline changes (BC) 
(n=12) were used in the study. Tolerance was defined by long-term stable allograft function 
after immunosuppressive medication withdraw. Immunohistochemistry was performed 
using antibodies against AKT1, c-Rel, PI3K and NFκB1. Immunohistochemical staining 


was evaluated using digital image analysis software. Results are given as percentual of area 
positively stained, positive nuclei/mm2 or percentual of positive nuclei.


Results: PI3K percentual stained area was significantly lower in tolerance (3±0.64%) 
compared to IR and BC (7±4.1% and 9.3±8.2% respectively), p=0.02. Conversely, nuclear 
c-Rel expression was significantly lower in tolerance group (0.5±1.2 cells/mm2) compared 
to IR and BC (10.9±10.4 and 6.1±3.7 cells/mm2), p=0.01. Akt1 expression was observed 
in the tubuli and in the inflammatory infiltrates with a tendency for higher expression in the 
AR group (14±10.7 cells/mm2) compared to tolerance (4.8±3.5 cells/mm2) (p=0.18). Both 
nuclear and cytoplasmatic NFκB1 expression were considerably variable in the tolerance 
group, thus not being significantly different from IR or BC.


Conclusions: Kidney biopsies obtained from patients with acquired allograft tolerance 
showed diminished PI3K, cRel and, in lesser degree Akt1 expression compared to IR and 
BC. This was not reflected in NFκB1 tissue expression.


Disclosure of Financial Relationships: grant/research support: Abbott, Genzyme.
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Identification of the Full Repertoire of Human Alloreactive CD4+ T Cells by 
a Novel CD154 Life Assay Reveals a Dominant Role for Th17 Cells  Michiel 
G. H. Betjes,1 Jacqueline W. van de Wetering,1 Nicolle H. Litjens.2  1Internal 
Medicine, Nephrology, Erasmus Medical Center, Rotterdam, Netherlands; 
2Laboratory of Transplantation and Nephrology, Erasmus Medical Center, 
Rotterdam, Netherlands.


Background. Alloreactive CD4+ T cells are important for both rejection and tolerance 
of the kidney allograft. Estimates of precursor frequency and assesment of functional 
characteristics of alloreactive CD4+ T cells are biased by the need for long-term culture.


Methods. Direct visualisation of human alloreactive CD4+ T cells on the single cell 
level after 6 hrs of a mixed lymphocyte culture. This was achieved by using cell surface 
expression of CD154 as a tool for identification in a life cell assay.


Results. Background staining of CD154+ CD4+ T cells was <0.01 %, indicating 
a high specificity. The average frequency of alloreactive CD154+CD4+ T cells among 
peripheral blood CD4+ T cells was 0.1%. On average half of the cells displayed a naïve 
phenotype. Depletion and enrichment of alloreactive CD154+ CD4+ T cells showed 
that the proliferation capacity and expression of cytokines after allogeneic stimulation 
resided in these cells. In addition, the presence of alloreactive CD154+ CD4+ T cells was 
necessary for proliferation of alloreactive CD8+ T cells. Irrespective of the number of 
human histocompatibility leukocyte antigens (HLA) class II mismatches, the repertoire 
of alloreactive CD154+ CD4+ T cells was dominated by Th17 cells. These cells comprised 
on average 24 % of the alloreactive CD154+ CD4+ memory T cells. Unexpected, mixed 
lymphocyte cultures from HLA identical donors also generated alloreactive CD154+CD4+ 
T cells. Therefore, reactivity to minor antigens between HLA-identical individuals appears 
to be relatively common. Alloreactive HLA-identical T cells did not proliferate or expressed 
cytokines, but were driven to proliferation in the presence of exogenous IL-2.


Conclusion. The CD154 life assay is a valuable novel tool for identification of human 
alloreactive CD4+ T cells, displaying a high specifity and sensitivity. Functional analysis 
reveals reactivity to minor antigens and a dominant Th17 response.
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Inhibition of Protein Kinase C Ameliorates Severe Posttransplant 
Preservation Injury  Lyubov Chaykovska,1 Florian Fuller,2 Angelika Kusch,1 
Rusan Catar,1 Jennifer Pützer,1 Duska Dragun.1  1Nephrology and Intensive Care 
Medicine, Charité, Berlin, Germany; 2Urology, Charité, Berlin, Germany.


Prominent vascular injury is a hallmark of reperfusion injury after extended cold 
preservation times. We hypothesized that inhibition of signal transduction mediated by 
protein kinase-C may be protective and evaluated the effect of an inhibitor of conventional 
isoforms of protein kinase-C (AEB071) on rat renal transplants with prolonged cold 
preservation and compared it to a derivate of mycophenolic acid - EC-MPS, and vehicle 
treatment. Donor kidneys were cold-stored in UW for 24 h prior to transplantation into 
bilaterally nephrectomized syngeneic recipients (n = 6 / group) which received 30 mg/kg/b.
id. AEB071, 20 mg/kg/day EC-MPS or vehicle via oral gavage with first application at 
2 hours before transplantation and subsequent doses given at 12 or 24 h intervals. Serum 
creatinine was measured 24 h posttransplant. Renal tissue was examined histologically, 
stained for apoptosis, inflammatory cell infiltrates, and studied for MCP-1, iNOS, and 
eNOS gene expression. Protein extracts served for measurement of stress-kinase Erk 
phosphorylation. Serum creatinine measurement 24 h after transplantation revealed that 
only AEB071 group enhanced immediate transplant function. Although both EC-MPS 
and AEB071 inhibited intragraft expression of MCP-1 and iNOS and subsequent ED1+ 
monocytes/macrophages infiltration, only AEB induced increase in eNOS expression 
and abolished phosphorylation of Erk. Tubular apoptosis was significantly reduced after 
AEB071 treatment compared to both control groups. Unlike other immunosuppressants, 
AEB071 confers tubular epithelial and endothelial protection while in parallel reducing 
intragraft inflammation in the presence of severe preservation injury. Given its strong 
antiinflammatory and antiapoptotic properties, AEB may be a suitable immunosuppressant 
in the setting of delayed graft function.
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Superior Survival of High Transporters Treated with Automated Versus 
Continuous Ambulatory Peritoneal Dialysis  Sunil V. Badve,1,2 Carmel 
M. Hawley,1,2 Stephen P. McDonald,1,3 David W. Johnson,1,2 ANZDATA PD 
Working Committee.1  1Australia and New Zealand Dialysis and Transplant 
Registry, Adelaide, SA, Australia; 2Nephrology, Princess Alexandra Hospital, 
Brisbane, QLD, Australia; 3Nephrology, Queen Elizabeth Hospital, Adelaide, 
SA, Australia.


Automated peritoneal dialysis (APD) is widely recommended for the management of 
high transporters by the International Society of Peritoneal Dialysis (ISPD), although there 
have been no adequate studies to date comparing the outcomes of APD and continuous 
ambulatory peritoneal dialysis (CAPD) in this high risk group.


Methods: The relative impacts of APD vs. CAPD on patient and technique survival 
rates were examined by time-varying Cox proportional hazards model analysis in all 
patients who started PD in Australia or New Zealand between 1 April 1999 and 31 March 
2004 and who had baseline peritoneal equilibration tests confirming the presence of high 
peritoneal transport status. A conditional risk set model was used to analyse multiple failure 
data for technique failure.


Results: During the study period, 4128 patients underwent PD over 6981 person-years. 
Of these, 673 patients were high transporters: 310 received APD treatment at some stage 
during their PD career and 363 exclusively received CAPD treatment. Compared to high 
transporters treated entirely with CAPD, APD-treated high transporters were more likely to 
be younger. On multivariate analysis, APD treatment was associated with superior survival 
(adjusted hazard ratio [HR] 0.72, 95% CI 0.54-0.96) and comparable death-censored 
technique survival (HR 0.91, 95% CI 0.66-1.27). There were no statistically significant 
differences in patient survival or death-censored technique survival between APD and CAPD 
for any other transport group (low, low-average and high-average transporters).


Conclusions: APD treatment is associated with a significant survival advantage in 
high transporters compared with CAPD.
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Substantial Improvement in Peritoneal Dialysis Survival Compared 
with Hemodialysis in the Unites States; a Longitudinal Trend Analysis: 
1995-2006  Austin G. Stack,1 Isam Yousif,1 Hoang Nguyen,1 George Melotte,2 
Catherine A. M. Wall.2  1Regional Kidney Centre, Letterkenny General Hospital, 
Letterkenny, Donegal, Ireland; 2Department of Renal Medicine, Adelaide and 
Meath Hospitals, Trinity College, Dublin, Ireland.


INTRODUCTION: Mortality differences exist between peritoneal dialysis (PD) and 
hemodialysis (HD).The aim of this study was to evaluate mortality differences and period 
trends between HD and PD in three successive calendar periods: 1995-1998, 1999-2001, 
and 2002-2004.


METHODS: National incidence data was collected on all new dialysis patients 
(N=1,003,305) who started treatment from 1995 to 2004 and were followed up to 4/10/2006. 
Interval Cox regression models allowing for non-proportional hazards evaluated the relative 
hazard of death by dialysis modality using intent-to-treat and as-treated analyses with a 
propensity-based multivariable risk adjustment.


RESULTS: During 2002-2004, adjusted mortality risks were significantly lower for 
PD vs HD for patients < 50 yrs, and 50-70 yrs (RR=0.71 and RR=0.82 respectively) and 
equivalent for patients > 70 yrs (RR=0.99). Across calendar periods, adjusted mortality 
risks were substantially lower for PD vs HD in 2002-2004 compared with previous cohorts, 
1999-2001 and 1995-1998 respectively.


CONCLUSIONS: PD survival compared with HD has improved significantly and 
substantially from 1995-2006.This is likely due to more effective delivery of PD care and 
management of PD complications in recent cohorts
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An Effective Strategy for Preventing Hemodialysis Catheter Infection and 
Thrombosis  John E. Moran,1 Ishrag Khababa,1 Alexander Pedan,2 Sheila Doss.1  
1Clinical Affairs, Satellite Healthcare, Inc., Mountain View, CA; 2Analytical 
Services, Adheris, Inc., Burlington, MA.


Tunneled central venous catheters (CVCs) remain necessary for vascular access in 
hemodialysis patients who have no alternative access or are awaiting development of a 
permanent access. The major complications of CVC are thrombosis and bacteremia. We 
report the final results of a trial of a prophylactic antibiotic lock containing gentamicin 320 
µg/mL in 4% sodium citrate. The latter is an effective anticoagulant which avoids many 
of the disadvantages of heparin.


In this trial (NCT00571259), the patients were randomized to receive gentamicin/
citrate or heparin 1,000 U/mL as the catheter lock. Both groups received triple antibiotic 
ointment on the exit site during dressing changes. T-test was used to evaluate the differences 
between treatment and control groups. The primary outcomes were the rate of bacteremia 
with positive blood cultures and the rate of tPA usage as an index of clinically significant 
catheter clotting.


We show that the gentamicin/citrate locking solution significantly lowered the 
bacteremia rate (p= 0.0034) and delayed the first episode (p= 0.0038). The rate of tPA 
usage was not different (p= 0.244). The low rate of bacteremia in the control group 
suggests that triple antibiotic ointment on the exit site is itself an effective intervention. No 
patients exhibited gentamicin toxicity, and sentinel gentamicin levels were undetectable, as 
expected given the low amounts used. There was no evidence of emergence of gentamicin 
resistance.
Group Control Treatment P value
Patient number 148 155
Mean age 62.8 63.4 0.754
Males 54.7 49.0 0.321
% diabetic 58.1 54.8 0.566
Days at risk 33,004 40,703 0.167
Episodes of bacteremia 26 8
Episodes of bacteremia/1,000 days 0.79 0.20 0.0034
tPA usage/1,000 days 3.41 2.40 0.244
We conclude that gentamicin 320 µg/mL and 4% sodium citrate is a safe and effective 
routine catheter lock, and together with triple antibiotic ointment at the exit site, an effective 
prophylaxis against bacteremia.
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Effects of High Flux Hemodialysis in HEMO after a Change in Study 
Protocol To Maximize Middle Molecule Clearance  Christos Argyropoulos,1 
Maria Eleni Roumelioti,1 Lisa Weissfeld,2 Abdus Sattar,2 John A. Kellum,3 Mark 
L. Unruh.1  1Renal-Electrolyte, University of Pittsburgh; 2Biostatistics, University 
of Pittsburgh; 3Critical Care Medicine, University of Pittsburgh.


Background: High-flux (HF) dialysis membranes exhibit permeability characteristics 
that allow the elimination of many uremic retention solutes. However, clinical trials 
regarding a beneficial effect of these membranes on survival have been conflicting. 
During HEMODIALYSIS (HEMO) the HF protocol was modified as a result of changes 
in manufacturing practices and restrictions of reuse for certain dialyzer/reprocessing 
combinations. Both modifications were associated with higher beta 2-microglobulin (β2M) 
clearance in previous reports (JASN 10(1):117-27,1999). This report aims to re-examine 
the effects of HF dialysis in the context of modifications in the high flux protocol of the 
HEMO trial.


Methods: The HEMO study was a fifteen-center randomized clinical trial of the effects 
of hemodialysis dose and membrane flux on morbidity and mortality in dialysis patients. 
We analyzed all-cause and cause-specific mortality for patients randomized under the two 
HF protocols, using the HEMO investigator Cox proportional hazard model. This model 
adjusted for baseline demographics, duration of ESRD, comorbidity and albumin.


Findings: 680 out of the original 1846 study participants were randomized after the 
modification of the protocol. Before this modification, there was no beneficial effect of HF 
on mortality (HR 0.98, 95% CI: 0.84-1.14, p=0.77). After the modification, HF dialysis was 
associated with decreased hazard ratio (HR) of death (HR 0.72, 95% CI: 0.54-0.97, p=0.03). 
This beneficial effect of HF dialysis is largely explained by reductions in infectious mortality 
(HR 0.45, 95% CI: 0.22-0.91, p=0.02). HF dialysis was associated with 20% relative risk 
reduction in cardiac and cardiovascular mortality irrespective of the reuse protocol.


Interpretation: In this non prespecified analysis of the HEMO Study, HF was 
associated with improved survival in participants recruited after a modification in the study 
protocol that maximized β2M clearance by HF dialyzers.


Disclosure of Financial Relationships: grant/research support: Baxter.
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Accelerated Incidence of Stroke Associated with Dialysis Initiation  Anne 
M. Murray,1,2 Jiannong Liu,1 Craig A. Solid.1  1USRDS Coordinating Center, 
MMRF, Minneapolis, MN; 2Medicine, Hennepin County Medical Center, 
Minneapolis, MN.


INTRO: Stroke is very common in hemodialysis (HD) patients. In one Japanese study 
of 151 HD patients with acute stroke, 34% of infarcts occurred during or <30 minutes 
after a dialysis session. We sought to determine to what extent incident stroke increases 
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during the transition zone immediately before and after dialysis initiation in the USRDS 
CKD and HD populations.


METHODS: We identified 27,624 incident HD patients in 2006 aged 67+ years. We 
searched Medicare claims before and after HD initiation to obtain the rate of incident 
stroke.


RESULTS: Among incident HD patients, the monthly incidence rate of stroke fluctuated 
until 3 months prior to ESRD, when it began to accelerate. The rate of incident stroke at -3 
mths was .46, .57, and .54 for those 67-74, 75-84, and 85+ yrs, respectively. The incidence 
peaked during the month of initiation to approximately 1.5/100 pt-mths for ages 67-84 yrs, 
and at 1 month after initiation for those 85 yrs and older. After initiation it declined and 
gradually stabilized by 6 mths after initiation, to .22-.26/100 pt-mths.


CONCLUSIONS: The incidence of stroke within the CKD population transitioning 
to hemodialysis appears to accelerate to between 2 to 3 times the baseline rate during the 
3 months before and after dialysis initiation. Although this may partially reflect survival 
bias and ascertainment bias secondary to coming to medical attention, the possibility that 
the conventional HD process may contribute to this accelerated stroke incidence needs 
further exploration.
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Nocturnal Hemodialysis Improves Hemoglobin Sensitivity to Erythropoietin 
Therapy  Linda Lea Francisco,1 Robert I. Lynn,2 Karen Spach,1 Ronald Levine,1 
Tom Gill,1 Shane Simon,1 Abbe Volz,1 Robert Provenzano.1  1DaVita Inc., 
Lakewood, CO; 2Nephrology & Hypertension Associates, Bronx, NY.


Introduction: Despite the important clinical and economic consequences of hypo-
responsiveness to erythropoiesis stimulating agents (ESA), few interventions are available 
to improve ESA sensitivity in dialysis patients.


Methods: To test the hypothesis that an increase in dialysis treatment time on nocturnal 
hemodialysis (NHD) improves sensitivity to ESA, we compared Hb and ESA doses in 
315 patients 6 months before and 9 months after converting from conventional in-center 
hemodialysis (ICHD), 3-4 hour sessions, 3x/wk, to NHD, 6-8 hour sessions, 3x/wk. We 
defined ESA sensitivity as (Hbo/ ESAmo), where Hbo = the observed Hb at the end of the 
time periods evaluated, and ESAmo = Total epoetin alpha over a 4 week time period starting 
28 days prior to Hbo (units (U)/patient/month).


Results: ESA administration decreased from a baseline of 19845 ± 695 U/patient/
week, to final 17457 ± 695 U/patient/week (p<0.0001). Hb levels declined from baseline 
12.2 ± 0.1 g/dl to final 12.1 ± 0.1 g/dl (p<0.05). Iron sucrose administration declined from 
baseline 248 ± 16 mg/patient/month to final 218 ± 14 mg/patient/month (p<0.05). Overall, 
ESA sensitivity increased from baseline 5.04 x 10-4 ± 7.16 Hbo/ ESAmo to final 5.24 x 10-4 
± 6.11 Hbo/ ESAmo (p< 0.05).


Conclusion: Our findings in a large longitudinal cohort of NHD patients confirm that 
increased dialysis time on NHD is associated with improved sensitivity to anemia therapy. 
Lower utilization of both ESA and IV iron with no clinically significant change to Hb 
outcomes suggests that these results may have both clinical and economic benefits.
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The Impact of Body Mass Index on Peritoneal and Hemodialysis Mortality 
in the United States: 1995-2006  Austin G. Stack,1 Hoang T. Nguyen,1 
Catherine A. M. Wall.2  1Regional Kidney Centre, Letterkenny General Hospital, 
Letterkenny, Donegal, Ireland; 2Department of Renal Medicine, Adelaide and 
Meath Hospitals, Trinity College, Dublin, Ireland.


Background: Previous studies have demonstrated less favourable outcomes in obese 
patients treated with peritoneal dialysis (PD) compared with hemodialysis (HD).


Methods: We tested this hypothesis in a cohort of 709,800 new patients initiated on 
dialysis from May 1st 1995- 31st Dec 2004 and followed until October 2006 using data 
from the US Renal Data System. Cox regression evaluated the PD/HD relative mortality 
risks over 2 years in the following body mass index (BMI) categories: < 20, 20-24.9, 25-
29.9, > 30 Kg/m2 across 3 calendar periods; 1995-1998, 1999-2001, and 2002-2004 using 
a propensity-based multivariable adjustment.


Prevalence (%) of BMI (Kg/m2) category 1995-1998 1999-2001 2002-2004
< 20* 46.4 29.2 24.4
20-24.9* 31.0 33.6 29.9
25-29.9* 27.2 34.1 29.4
>30* 17.3 23.6 27.3
BMI category Adjusted Relative Hazards Ratio (RR) for Death for PD/HD 


within each BMI category
< 20 0.81 (0.75-0.87) 0.70 (0.63-0.77) 0.64 (0.56-0.74)
20-24.9 0.89 (0.84-0.94) 0.81 (0.76-0.86) 0.74 (0.69-0.79)
25-29.9 0.93 (0.88-0.99) 0.86 (0.81-0.90) 0.80 (0.74-0.85)
>30 1.17 (1.09-1.26) 1.04 (0.97-1.12) 0.92 (0.85-0.99)
Adjusted for 21 demographic, clinical and laboratory casemix variables, *P<0.0001
Results: The prevalence of obesity increased while that of underweight decreased overtime. 
A significant trend of improving relative mortality risks in favor of PD over HD was 
observed within all BMI groups.


Conclusion: PD and HD mortality is modified by body size among U.S. dialysis patients 
with the greatest survival for underweight patients compared to all other BMI categories. 
However, survival on PD has improved relative to HD over time especially among obese 
patients. This suggests that obesity should not be viewed as a contraindication to the use 
of PD in the United States.
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Nasal Carriage of Methicillin-Resistant Staphylococcus aureus Is a Predictor 
of All Cause Mortality in Hemodialysis Patients  Chun-Fu Lai,1 Chun-Hsin 
Liao,1 Mei-Fen Pai,1 Fang-Yeh Chu,2 Shih-Ping Hsu,1 Hung-Yuan Chen,1 Ju-Yeh 
Yang,1 Yu-Sen Pen.1  1Department of Internal Medicine, Far Eastern Memorial 
Hospital, Taipei, Taiwan; 2Department of Laboratory Medicine, Far Eastern 
Memorial Hospital, Taipei, Taiwan.


BACKGROUND: Nasal carriage of methicillin-resistant Staphylococcus aureus 
(MRSA) among hemodialysis (HD) patients is known as a major risk factor for subsequent 
infection. We investigate whether MRSA nasal carriage predict survival among HD patients, 
which has not been established.


METHODS: This study was carried out in a 70-bed, hospital-based hemodialysis 
center in northern Taiwan. Participants received 2 consecutive weekly nasal swab cultures 
in March 2007. Patients having at least one positive culture of MRSA were defined as nasal 
carriers. This prospective cohort was followed up until December 31, 2008. The primary 
outcome was all cause mortality, while the major secondary outcomes were infection-related 
mortality and hospitalization.


RESULTS: A total of 306 HD patients (mean age 60.2 ± 12.1 years at entry) were 
enrolled. Among them, 147 (48.04%) were men and 158 (51.63%) had diabetes. Twenty-
nine patients (9.48%) were identifed as MRSA nasal carriers at entry. After a median of 613 
days of follow up, Kaplan-Meier analysis showed significant survival differences between 
MRSA carriers and non-carriers. (Log-rank P=0.0183).


Compared to non-carriers, carriers had 2.47 fold (95% CI=1.08-5.66) increased risk of 
dying from any cause, after adjusting covariates at the start of follow-up. The hazard ratio 
of infection-related mortality and hospitalization in carriers were 4.97 (95% CI=1.55-15.90) 
and 1.80 (95% CI=0.68-4.76), respectively.


CONCLUSIONS: Our study demonstrated a predictive value of MRSA nasal carriage 
for poor outcome in HD patients.
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Improved Survival of Patients Receiving In-Center Nocturnal HD vs. 
Limited-Care Conventional HD: A Longitudinal Cohort Study  Gihad 
Nesrallah,1 M. S. Cuerden,1 R. S. Suri,1 L. M. Moist,1 A. X. Garg,1 R. L. Pisoni,2 
J. Bragg-Gresham,2 B. Robinson,2 F. K. Port,2 S. P. McDonald,3 C. M. Hawley,3 
R. M. Lindsay,1 International Quotidian Dialysis Registry (IQDR) Workgroup.1  
1University of Western Ontario, Canada; 2Arbor Research Collaborative for 
Health; 3ANZDATA, Australia.


OBJECTIVE: Nocturnal HD (NHD) is associated with improvements in physiology, 
but the effect of this modality on survival is unknown. Comparisons of NHD to in-center 
full-care conventional HD (CHD) are prone to residual confounding due to case-mix. To 
avoid this, we compared survival of patients receiving in-center 3-4 times/wk NHD with 
a matched cohort on limited-care in-center CHD.


METHODS: 973 patients receiving in-centre NHD for >5hr, 3-4nights/wk followed 
in the IQDR were matched 1:1 by age, sex, vintage, and country to control patients 
receiving self- or limited-care CHD for <5hr, 3d/wk and registered in the DOPPS database. 
Preliminary analyses revealed a hazard ratio (HR) for survival of 0.77 (p<0.001) for those 
receiving limited vs. complete-care CHD, suggesting the former are a select group.


RESULTS: Baseline characteristics are in the Table. Mean follow-up was 2.8±1.9 and 
1.4±0.9 in NHD and CHD respectively. Albumin, hemoglobin, BP, dry weight, diabetes, 
and race were included in the final multivariable model. The adjusted HR for survival 
comparing NHD to CHD was 0.34 (0.17 to 0.63, p=0.002).


LIMITATION: The use of a prevalent NHD cohort may have introduced incidence-
prevalence bias.


CONCLUSION: In this prospective cohort study of prevalent patients, NHD was 
associated with significantly greater survival than limited-care CHD. Confirmation with 
an incident NHD cohort in needed.
 NHD (n=973) CHD (n=973)
Age 50.6(12.9) 51.3(13.1)
Vintage 2.2(2.7) 2.2(2.7)
% Cauc/Blk/Other* 46/47/7 55/32/13
% Male 70 70
% DM* 51 25
All values Mean (SD) or % 
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Identifying At Risk Dialysis Units (DU) in the U.S. under the Bundle 
Payment System  Sumit Mohan,1 William McClellan,2 Rich Mutell,3 Matt 
Gitlin,3 Tracy J. Mayne.3  1Harlem Hospital and Columbia University, NY; 
2Emory University School of Medicine, Atlanta, GA; 3Amgen Inc., Thousand 
Oaks, CA.


Background: The KECC report to Congress on the proposed bundled payment system 
detailed an expanded Medicare composite rate payment system for dialysis care in the 
U.S. The report identified certain DU characteristics associated with decreased payment 
but did not specify the cumulative impact on facilities that have more than one of these 
factors. We report here the geographical distribution and characteristics of DU at risk of 
being underpaid.


Method: We conducted a retrospective analysis of all U.S. DU based on data from CMS, 
the U.S. Census Bureau, and the Dept of Agriculture. We aggregated percent loss/gain for 
each of the risk categories as specified in the KECC report for DU in the U.S


Results: Hospital based (HBDU) and large dialysis organization (LDO) units were 
likely to receive lower reimbursements, while independent units and regional chains will 
see increased reimbursements (p<0.001). DU likely to receive lower reimbursement 
were nonrandomly distributed geographically (Figure) (p<0.001). The percentage of DU 
likely to receive lower reimbursements as a percentage of all DU in a state varied from 


0% (19 states)-100%(only DE) (mean±SD, 42.6±36.6%, median 58%) and a significantly 
higher incidence of DU at risk in states east of the Mississippi (58.8±33.8 v 33.4±34.4%, 
p=0.012). DU likely to see a decrease in reimbursements are shown along with the mean 
statewide % change.


Conclusion: While contingent on published estimates and subject to change, this 
analysis identifies possible inadvertent nonrandom geographic clustering of DU likely to 
experience lower reimbursement. This may reflect an unexpected interaction of location 
and ownership of DU that will adversely impact access to dialysis care.


Disclosure of Financial Relationships: scientific advisor: Amgen Inc.
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Prognostic Importance of Acute Kidney Injury Duration for Long-Term 
Survival  Steven G. Coca, Joseph T. King, Ronnie A. Rosenthal, Melissa F. 
Perkal, Chirag R. Parikh.  Yale University School of Medicine, New Haven, 
CT.


Background: Acute kidney injury (AKI) is a common complication during 
hospitalization and is primarily defined and staged according to the magnitude of rise in 
serum creatinine. We sought to determine if another dimension of AKI, duration, adds 
additional prognostic information above magnitude alone.


Methods: We performed a retrospective observational cohort study of 35,302 Veterans 
Affairs diabetic patients undergoing their first non-cardiac surgery between 2000 and 2004. 
We examined long-term survival of patients who survived the index surgical admission 
to the hospital. The exposure, AKI, was stratified by magnitude according to the Acute 
Kidney Injury Network (AKIN) stages (stages 1, 2 and 3), and by duration (short [≤2 days], 
medium [3-6 days], long [≥ 7 days]).


Results: Overall, 17.7% of the patients suffered from at least stage 1 AKI or greater 
after non-cardiac surgery. The median length of follow-up after discharge from the hospital 
was 3.8 years. Both the magnitude and duration of AKI were associated with long-term 
survival in a dose-dependent manner (log rank test p < 0.001 for both). Across each AKIN 
stage, longer duration of AKI was associated with a graded higher rate of mortality (p < 
0.001 for each stratum). However, within each of the categories of AKI duration, the AKIN 
stage was not associated was mortality. When considered separately in multivariate analyses, 
both a higher AKIN stage and duration were independently associated with increased risk 
of long-term mortality.


Conclusions: Existing AKI classification systems should be revised to account for the 
duration of injury in addition to the magnitude of creatinine rise.


Disclosure of Financial Relationships: nothing to disclose
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Risk of Progressive Chronic Kidney Disease and Death after Acute Renal 
Failure  Lowell J. Lo,1 Alan S. Go,1,2 Glenn M. Chertow,3 Charles E. McCulloch,1 
Dongjie Fan,2 Juan D. Ordonez,2 Chi-yuan Hsu.1,2  1University of California San 
Francisco; 2Kaiser Permanente of Northern California; 3Stanford University 
School of Medicine.


BACKGROUND: Few studies have examined whether and to what degree acute 
renal failure (ARF) increases long-term risk of progressive chronic kidney disease (CKD). 
We performed a matched cohort study to determine post-discharge clinical outcomes in 
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subsequent months to years among persons with normal or near normal kidney function 
who experienced an episode of dialysis-requiring ARF during a hopsital admission.


METHODS: We studied adult members of Kaiser Permanente of Northern California 
who were hospitalized from 1996 to 2003, had MDRD equation estimated glomerular 
filtration rate (GFR) ≥45 mL/min/1.73m2 who survived hospitalization and did not develop 
end-stage renal disease within 30 days after hospital discharge. Kaiser Permanente is a large 
integrated health care delivery system. We followed those who did or did not experience 
dialysis-requiring ARF for subsequent development of stage 4 or worse CKD (estimated 
GFR ≤30 mL/min/1.73m2 or end-stage renal disease) and death. Dialysis-requiring ARF 
was defined as a ≥50% increase in serum creatinine and receipt of acute dialysis (this was 
validated via a random 100 chart review).


RESULTS: There were 343 cases of ARF and 3430 matched controls. After controlling 
for potential confounders including baseline level of GFR and diabetes status, dialysis-
requiring ARF was independently associated with a 28-fold increase in the risk of developing 
stage 4 or worse CKD (Cox model adjusted hazard ratio 28.1; 95% CI 21.1 to 37.6) and a 
more than two-fold increased risk of death (adjusted hazard ratio 2.3; 95% CI 1.8 to 3.0). 
All cases of ESRD observed during 10,344 person-years of follow-up were among those 
who suffered ARF. Results were similar in sensitivity analyses using alternative definitions 
of progressive CKD or further controlling for reasons for hospitalization.


CONCLUSIONS: In a large, community-based cohort of patients with normal or near 
normal baseline kidney function, dialysis-requiring ARF was a strong independent risk 
factor for long term risk of progressive CKD and mortality.


Disclosure of Financial Relationships: nothing to disclose
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Acute Kidney Injury and Progression of Chronic Kidney Disease Following 
Coronary Angiography  Matthew T. James,1 William A. Ghali,1 Merril L. 
Knudtson,1 Marcello Tonelli,2 Peter Faris,1 Neesh Pannu,2 Scott W. Klarenbach,2 
Braden J. Manns,1 Brenda R. Hemmelgarn.1  1Medicine, University of Calgary, 
Canada; 2Medicine, University of Alberta, Canada.


Acute kidney injury (AKI) following radiocontrast media administration is usually 
reversible, with kidney function returning to baseline within days to weeks. However, AKI 
is an independent predictor of mortality and has been associated with an increased risk of 
ESRD. It is unclear if AKI following radiocontrast exposure is associated with progressive 
loss of kidney function. The objective of this study was to determine the association between 
AKI and the risk of future decline in estimated glomerular filtration rate (eGFR) following 
coronary angiography. The study population included patients 18 years of age or older with 
baseline eGFR < 90 mL/min/1.73m2, undergoing coronary angiography between January 
2004 and December 2006 in Alberta, Canada. AKI was categorized according to AKIN 
stage based on change in serum creatinine within 7 days following angiography or need for 
acute dialysis. The MDRD Study equation was used to calculate serial estimates of GFR 
based on outpatient serum creatinine measurements obtained > 3 months post-angiogram. 
Progression of CKD was determined using mixed effects models with ∆eGFR over time 
as the outcome; the association between AKI and rapid progression (decline in eGFR > 4 
mL/min/1.73m2 or ESRD) was determined using logistic regression. After adjustment for 
age, sex, proteinuria, and comorbidities, the mean rate of decline in eGFR and the odds of 
rapid progression of CKD were greater in patients with more severe episodes of AKI:
AKI n ∆eGFR (mL/min/1.73m²), Mean (95% CI) Rapid Progression, OR (95% CI)
No AKI 8,498 -0.2 (-0.8, 0.4) 1 [Reference]
AKI Stage 1 632 -0.7 (-1.6, -0.1) 1.53 (1.15, 2.05)
AKI Stage 2/3 121 -2.7 (-4.2, -1.2) 3.17 (2.03, 4.67)
Patients who develop AKI following coronary angiography are at increased risk for future 
progressive loss of kidney function. These findings suggest a need for clinical follow-up 
and evaluation of strategies to reduce progression of CKD in patients developing AKI 
with angiography.


Disclosure of Financial Relationships: nothing to disclose
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Association of Acute Kidney Injury with Long-Term Mortality beyond 
Post-Discharge Kidney Function  Jean-Philippe Lafrance,1,2 Donald R. 
Miller.1,2  1Boston University School of Public Health, Boston, MA; 2Center 
for Health Quality, Outcomes, and Economic Research (CHQOER), VAMC 
Bedford, MA.


Acute kidney injury (AKI) is associated with higher in-hospital mortality, but it is not 
known whether long-term mortality is increased after AKI, particularly after taking into 
account residual kidney function. Our objective was to estimate the long-term mortality risk 
independently of residual kidney function after discharge from hospital stay for AKI.


We conducted a retrospective study of veteran patients in the U.S. Department of 
Veterans Affairs health care system. We identified those with a first hospitalization between 
2000 and 2005 and followed subjects from 90 days after discharge until death or end of 
2005. We excluded those who had dialysis treatments or death before the index date, were 
re-hospitalized in the 30 days post-discharge, or had an estimated glomerular filtration 
rate (eGFR) <30 mL/min/1.73m2 prior to the AKI. AKI events not requiring dialysis were 
identified from laboratory data and classified by stage (I, II, III) according to the ratio of 
the highest creatinine within hospitalization to the lowest creatinine from 90 days prior to 
hospitalization up to discharge (1.5-2, 2-3, >3 respectively). Mortality risks were estimated 
using multivariable Cox regression models adjusting for demographics, co-morbidities, 
medication use, primary diagnosis of admission, length-of-stay, mechanical ventilation, 
and latest chronic kidney disease stage up to 90 days post-discharge.


Among the 864,933 hospitalized subjects (mean age of 61.8 years, 4.9% female) in the 
study cohort, we identified 82,711 hospitalizations with AKI. 17.4% of all subjects died 
(AKI: 29.8%, without AKI: 16.1%). The adjusted mortality risk associated with AKI was 
1.41 (1.39, 1.43) and increased with increasing AKI stage: 1.36 (1.34, 1.38), 1.46 (1.42, 
1.50), 1.59 (1.54, 1.65) (p for trend <0.001).


AKI that does not require dialysis was associated with increased long-term mortality 
risk independently of residual kidney function, for patients who survived 90 days after 
discharge. Long-term mortality risk was highest among the most severe AKI cases.


Disclosure of Financial Relationships: nothing to disclose
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Predictors of Health Utility among 60-Day Survivors of AKI in the VA/
NIH Acute Renal Failure Trial Network Study  Kirsten L. Johansen,1 M. W. 
Smith,2 M. L. Unruh,3 A. M. Siroka,2 T. O’Connor,4 P. M. Palevsky,3,5 VA/NIH 
Acute Renal Failure Trial Network.  1San Francisco VAMC; 2VA Palo Alto HCS; 
3University of Pittsburgh; 4West Haven CSPCC; 5Pittsburgh VAMC.


The determination of health states and utility following AKI is an area of great 
importance to patients. We hypothesized that health utility after AKI would relate to 
severity of illness and dialysis dependence. The VA/NIH Acute Renal Failure Trial 
Network Study was a multi-center, prospective, randomized trial of intensive vs. less 
intensive renal replacement therapy (RRT) in critically ill patients with AKI. 415 of 1124 
participants survived at least 60 days and completed the Health Utilities Index (HUI3), 
which measures 8 health attributes and calculates an overall utility score. We analyzed 
four attributes: ambulation, cognition, emotion, and pain. Raw scores were transformed 
to a 0-1 scale following HUI3 scoring standards, where 1 represented best functioning. We 
assessed how strongly pre-ICU health (Charlson Comorbidity Index; CCI, admission from 
home vs. SNF), intensity of illness (APACHE II, sepsis, treating service), hospital course 
(LOS), and outcome (dialysis dependence) were associated with 60-day HUI scores, after 
adjustment for demographics. The mean overall HUI score was 0.40 ± 0.37, indicating 
severely compromised health utility. The overall HUI score was associated with admission 
from home and both hospital and ICU LOS. Ambulation was better among those with a 
shorter hospital and ICU LOS. Better cognition was associated with dialysis independence 
and with fewer comorbid chronic illnesses. Emotion was associated only with hospital LOS. 
Pain was associated with age, ICU LOS, and treatment by a medical service (vs. surgical). 
Health utility was low in this cohort of patients following AKI requiring RRT. It is striking 
that hospital LOS was a more important correlate than continuing dialysis dependence for 
most domains assessed. However, cognition was an exception and was associated with 
ongoing need for RRT. For the other domains of health utility, it appears that the effects of 
a lengthy hospitalization outweigh the effects of delayed recovery of kidney function.


Disclosure of Financial Relationships: nothing to disclose
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Health Status, Renal Function and Quality of Life after Acute Kidney Injury  
Robert Faulhaber-Walter, Sebastian Scholz, Jan T. Kielstein, Hermann G. Haller, 
Carsten Hafer.  Nephrology, Hannover Medical School, Hannover, Germany.


Introduction: Critically ill patients with acute kidney injury (AKI) in need of renal 
replacement therapy (RRT) have a protracted and often incomplete rehabilitation and 
the long term outcome has been rarely investigated. This present study aims to examine 
the health-status, renal function and quality of life in patients 5 years after critical illness 
including AKI and need for renal support.


Method: Survivors of the Hannover-Dialysis-Outcome- (HANDOUT- Study [compared 
intensified vs. standard extended dialysis in critical patients with AKI and RRT) [1] were 
to be evaluated after 5 years for: survival, health status (history, physical examination), 
renal function (Cystatin C calculated eGFR), quality of life (qol) and affective status 
(standardized questionnaire, numeric scales).


Results: 157 participants were included in HANDOUT (study period 28d, deceased 
n=65). In-hospital mortality n=15; 77 patients were discharged. 4 years later 62% (n=48) 
of the discharged patients could be located so far. Of these, 31,3% (n=15) had died, mostly 
within <1a after discharge from hospital. Main causes of death were cardiovascular events 
and sepsis. 33 patients survived as yet. Recent 5-yr follow up visits unfolded the following 
results: hospital admissions since end of HANDOUT: 2.3±1.99; eGFR (Cystatin-C): 82±22 
ml/min/1.73m² (=II° CKD); urine output: 3.2±0.8l/d; proteinuria: 143±0.1mg/d; health 
status: 3.4±0.5 (1[very good]-5[very poor]); everyday life performance: 21.1±6.5 (10[very 
good]-30(very poor]); affectivity index [euthymia/dysthymia]=2,36


Summary: Mortality after severe AKI is higher than short term prospective studies can 
show. Short and long term morbidity is significant. Recovery of kidney function remains 
incomplete. Because CKD increases cardiovascular risc we deduce that life expectancy 
will probably be reduced. Quality of life is slightly reduced. Affectivity is heterogeneous 
with normal variability and predominantly euthymic emotionality.


Conclusion: AKI in critically ill patients results in incomplete rehabilitation but 
acceptable quality of life.


[1: Faulhaber-Walter et al., Nephrol Dial Transplant 2009]
Disclosure of Financial Relationships: nothing to disclose
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Variation in First Inpatient vs. Outpatient Baseline Creatinine among 
Adults with and without Acute Kidney Injury  Kathleen D. Liu, Chi-Yuan 
Hsu, Thida Tan, Jinrong Yang, John Stokes, Chirag Parikh, T. Alp Ikizler, Paul 
Kimmel, Paul Eggers, Alan S. Go.  ASSESS-AKI Steering Committee.


Background. Serum creatinine (SCr) at admission is often used to define “baseline” 
renal function in hospitalized patients with acute kidney injury (AKI). However, SCr 
at admission may not accurately represent pre-existing steady state renal function. We 
examined the frequency and predictors of variation between first inpatient and prior 
baseline outpatient SCr.


Methods. We identified 55,601 adults without prior ESRD admitted to Kaiser 
Permanente Northern California hospitals between Jan 2006-Jun 2007. Baseline SCr was 
defined as the most recent outpatient SCr during the 7-365 days pre-admission. AKI was 
defined as a >50% relative increase or >0.3 mg/dL in peak inpatient SCr relative to baseline. 
We compared the relative difference between first inpatient SCr vs. baseline outpatient SCr 
and used logistic regression to identify predictors of lower admission SCr.


Results. We identified 15,985 AKI and 36,472 non-AKI patients. Only 18% of AKI 
and 54% of non-AKI patients had a first inpatient SCr within ± 10% of their baseline 
outpatient SCr. Strikingly, the first inpatient SCr was >10% lower in 6% of AKI patients 
and 37% of non-AKI participants. In addition, 30% of AKI patients had a first SCr ≥50% 
higher than baseline.


In patients with AKI, female gender, Asian ethnicity, and eGFR <15 ml/min/1.73 m2 
were independently associated with a >10% drop in first inpatient SCr.


Conclusions. A substantial fraction of hospitalized patients with or without AKI have a 
first inpatient SCr that is significantly lower than baseline outpatient SCr. 30% of those with 
AKI have a first inpatient SCr that is >50% higher than baseline outpatient SCr. These results 
have important implications for accurately diagnosing AKI based on SCr changes.


Disclosure of Financial Relationships: nothing to disclose
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The Impact of Different Estimates of Baseline Serum Creatinine (SCr) on 
AKI Classification and Prognosis  Edward Siew,1 Michael E. Matheny,1,2 T. 
Alp Ikizler,1 Julia B. Lewis,1 Randolph A. Miller,1 Lemuel R. Waitman,1 Alan 
Go,3 Chirag Parikh,4 Josh F. Peterson.1,2  1Vanderbilt University Medical Center, 
Nashville, TN; 2GRECC, TVHS VA Med. Ctr., Nashville, TN; 3Kaiser Permanente 
of N.California, San Francisco, CA; 4Yale University, New Haven, CT.


Purpose and Methods: AKI studies commonly lack baseline SCr data. The impact 
of often-used baseline surrogates on AKI classification and prognosis was studied in 4863 
adults admitted to Vanderbilt Hospital between 10/07-10/08. Subjects had to have ≥1 outpt. 
SCr from 7-365d before admission, a minimum stay of ≥24 hrs, and ≥2 inpt. SCr values 
measured within 7d of admission. AKIN staging was based on the difference between the 
selected baseline SCr and peak SCr within 7d of admission. Surrogate baselines: (1) eGFR 
of 75 ml/min/1.73m2 as suggested by the ADQI, (2) trough 7d inpt SCr, and (3) admission 
SCr were compared to the most recent outpt SCr 7-365d before admission.


Results: Relative to a known outpt SCr, an eGFR of 75 ml/min increased the 
observed AKI rate (38.3% vs. 25.5%,p<0.001) and lowered in-hospital mortality (3.8% 
vs 4.8%,p=0.027), inpt. trough SCr also increased AKI rate (35.9%,p<0.001) and lowered 
mortality (4.6%,p<0.001), and admission SCr lowered observed AKI (13.7%,p<0.001) but 
increased mortality (6.5%)(p=0.004).


AKIN Classification According to Baseline SCr


Baseline SCr(mg/dl)  
med[IQR] AKI % Total %  


Agreement


Total %  
Reclassified  
to Higher  
AKIN Stage


Total %  
Reclassified  
to Lower  
AKIN Stage


Known Outpt SCr 1.03[0.85,1.30] 25.5
eGFR 75 ml/min 1.01[0.83,1.07]* 38.3* 70.6 24.5 4.9
Trough SCr 0.89[0.72,1.15]* 35.9* 75.8 17.9 6.3
Admission SCr 1.04[0.83,1.37]* 13.7* 78.8 4.3 16.9
*p<0.001 for diff. compared to Known Outpt SCr 


Conclusion: Commonly used baseline surrogates cause bidirectional misclassification 
of AKI and its prognosis.
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Impact of Choice of “Baseline” Kidney Function on Occurrence of and 
Mortality after Acute Kidney Injury  Alan S. Go,1,2,5 Kathleen D. Liu,2,5 
Thida Tan,1,5 Chirag Parikh,3,5 Edward Siew,4,5 Juan D. Ordonez,1 Chi-yuan 
Hsu.2,5  1Kaiser Permanente of Northern California, Oakland, CA; 2University 
of California, San Francisco, San Francisco, CA; 3Yale University, New Haven, 
CT; 4Vanderbilt University, Nashville, TN; 5ASSESS-AKI Steering Committee.


Background. Acute kidney injury (AKI) frequently complicates hospitalizations and is 
linked to poor outcomes. Many studies rely on in-hospital serum creatinine (SCr) values to 
define baseline renal function, but little is known about the implications of this approach 
versus using pre-admission outpatient SCr measures which more likely represent steady 
state renal function.


Methods. We identified 55,601 adults without prior ESRD hospitalized within Kaiser 
Permanente Northern California in 2006-2007 who had ≥2 outpatient SCr between 7-730 
days before admission, with >1 SCr within 7-365 days and ≥1 SCr during the index 
hospitalization. We examined 3 definitions of baseline renal function: (1) most recent 
outpatient SCr between 7-365 days before admission, (2) average outpatient SCr during the 
730 days before admission, and (3) first admission SCr. We examined incidence and severity 
of AKI per AKIN criteria and post-AKI mortality by baseline renal function definition.


Results. Mean age was 68±16 yrs and 54% were women. Median number of pre-
admission SCr measures was 3 (IQR 2 to 4). Use of different definitions of baseline renal 
function led to notable variation in incidence and severity of AKI (P<0.001), as well as 
post-AKI in-hospital and 1-year mortality (P<0.001)(Table).


Defintion of “Baseline” Renal Function
Most recent SCr 7-365 
days pre-admission


Mean SCr during 730 
days pre-admission First in-hospital SCr


Mean (SD) SCr 1.2 (0.6) 1.2 (0.6) 1.4 (1.1)
AKI per AKIN, %
Any 28.8 27.6 16.7
Stage 1 26.3 25.1 13.7
Stage 2 1.0 1.2 0.4
Stage 3 1.4 1.3 2.6
Death after AKI, % 16,004 AKI Cases 15,323 AKI Cases 9296 AKI Cases
In-hospital 6.3 6.3 7.6
1-yr 34.2 34.6 38.8
Conclusions. Method for defining baseline renal function has a significant impact on 
characterizing the epidemiology of AKI and associated in-hospital and 1-year mortality.


Disclosure of Financial Relationships: nothing to disclose


TH-FC091


Serum Creatinine at CRRT Initiation and Survival in Acute Kidney Injury  
Domingo Chang,1 Karthik Mahadevappa,1 Rik Ganguly,1 Stephanie A. Lubin,1 
Nina E. Tolkoff-Rubin,2 Kenneth B. Christopher.1  1Renal Division, Brigham 
and Women’s Hospital, Boston, MA; 2Renal Unit, Massachusetts General 
Hospital, Boston, MA.


Objective: To investigate the association between creatinine values at the time of 
initiation of CRRT and mortality
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Design: Prospective observational study of patients with Acute Kidney Injury that 


were treated with CRRT in the intensive care unit.
Setting: 20 intensive care units in two teaching hospitals in Boston, Massachusetts
Patients: 1,639 patients, age ≥ 18 years, hospitalized between 2001 and 2007 who 


were treated with CRRT (CVVH). Patients with ESRD were excluded. AKI is defined as 
the change in creatinine from baseline ≥ 0.3 mg/dl prior to CRRT initiation or an ICD-9 
code associated with AKI prior to CRRT initiation.


Measurements: The main outcome measures were 28, 50, 90 and 364 day mortality. 
Cox proportional model was used to calculate the hazard ratio of mortality for highest 
creatinine on initiation of CRRT with and without adjusting for multivariates. Logistic 
regression models were performed for defined survival length.


Interventions: None
Main Results: Following adjustment for age, creatinine at CRRT initiation is a 


significant predictor of survival (Hazard Ratio for death of 1 unit increase in creatinine at 
CRRT initiation (HR), 0.95; 95% CI, 0.92 to 0.98; P<0.001). Creatinine at CRRT initiation 
remains a significant predictor of survival following adjustment for age, baseline creatinine, 
chronic kidney disease, cirrhosis, diabetes, coronary artery disease, congestive heart failure, 
functional renal transplant, gender, and ICU type (HR, 0.96; 95% CI,0.92 to 0.99; P=0.010). 
Logistic regression models for defined survival length indicate that creatinine on CRRT 
initiation is predictive for short-term and long-term mortality. Death within 50 days of 
CRRT initiation (Odds Ratio for death of 1 unit increase in creatinine at CRRT initiation 
(OR), 0.91; 95% CI,0.86-0.97;P=0.003). Death within 365 days of CRRT initiation (OR, 
0.93; 95% CI,0.87 to 0.99;P=0.015).


Conclusions: Serum creatinine at initiation of CRRT in patients with AKI is a significant 
predictor of short term and long term patient survival.
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Deleting the TGF-β Type II Receptor in Renal Tubules Increases Fibrosis  
Leslie S. Gewin, Raymond Harris, Ambra Pozzi, Hal Moses, Roy Zent.  
Vanderbilt University.


Purpose of study: TGF-β promotes renal fibrosis following injury, likely due to its 
effects on fibroblasts, but it can also mediate epithelial repair in other tissues. The cell-
specific effects of TGF-β in the kidney are not well known, so we investigated how TGF-β 
activity in the tubular epithelium modulates the response to renal injury.


Methods: Mice lacking the TGF-β type II receptor (TβRII) specifically in the renal 
collecting system were generated using the Cre-lox technique. Injury was induced by 
unilateral ureteral obstruction (UUO), and subsequent collagen production, apoptosis, and 
inflammation were measured using immunoblots, TUNEL assay, and immunohistochemistry. 
To further investigate the mechanism whereby deleting TβRII alters the response to injury, 
collecting duct (CD) cells with and without TβRII were created. Conditioned media from 
the CD cells was co-cultured with fibroblasts to assess how deleting epithelial TβRII 
affects collagen production by fibroblasts. Total and active TGF-β levels, both in renal 
tissue and conditioned media, were determined by Quantikine ELISA and PAI/L assay, 
respectively. Inhibitors of TGF-β activation were used to define how deleting TβRII affects 
levels of active TGF-β.


Results: Unexpectedly, mice which lack TβRII in the collecting system sustained greater 
injury and fibrosis following UUO, and this finding correlated with increased active TGF-β 
in the injured kidney. Consistent with this, conditioned media from TβRII-/- CD cells also 
had higher levels of active TGF-β despite lower amounts of total TGF-β. Fibroblasts that 
were incubated with conditioned media from TβRII-/- CD cells produced more collagen 
I than did those with TβRIIflox/flox media, an effect greatly reduced by a TGF-β blocking 
antibody. Preliminary data suggest that integrin αvβ6 may mediate the increased activation 
of TGF-β by TβRII-/- CD cells.


Conclusions: Inhibiting TGF-β activity in renal epithelial cells may exacerbate fibrosis 
following injury by increasing TGF-β activation which then stimulates collagen production 
by surrounding fibroblasts. These epithelial-stromal interactions involving TGF-β signaling 
likely play an important role in modulating renal fibrosis.
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PAI-1 Deficiency Improves Glomerulosclerosis Both by Decreasing Matrix 
and Protecting Podocytes  Hai-Chun Yang, Li-Jun Ma, Jeeyoung Han, Agnes 
B. Fogo.  Pathology, Vanderbilt University, Nashville, TN.


Our previous study showed that ARB decreased glomerulosclerosis in the 5/6 
nephrectomy mice model, associated with reduced PAI-1 expression in glomeruli. The 
aim of the present study was to investigate whether PAI-1 deficiency could specifically 
protect glomerulosclerosis in this remnant kidney model and the effects of endogenous 
PAI-1 deficiency on podocyte injury.


PAI-1-/- (KO) or wild type (WT) mice underwent 5/6 nephrectomy. Renal function, 
morphology and podocyte injury was studied at 12 weeks. PAI-1-/- mice had decreased 
abuminuria 50.4% at week 8 after 5/6 nephrectomy, and reduced glomerular sclerotic index 
(0.26±0.06 in PAI-1-/- vs. 0.89±0.18 in WT, P<0.05) at week 12. In addition to reduced TGF 
beta activation (P-Smad2 0.60±0.18 in PAI-1-/- vs. 1.27±0.22 in WT, P<0.05), improved 
podocyte injury, assessed by maintained synaptopodin expression (12.56±0.56 in PAI-1-/- vs. 
9.04±0.60% in WT, P<0.05) and podocyte number (WT-1 relative positivity 4.00±0.44 in 
PAI-1-/- vs. 2.81±0.27/glomeruli in WT, P<0.05) were also observed in PAI-1 deficiency 
mice. We next studied cultured primary podocytes harvested from either KO or WT mice, 
and induced injury by 10-7M angiotensin II (Ang II). After 48 hours, apoptosis and cell 
signaling pathway were assessed. Ang II increased WT podocyte apoptosis 90.91%, with 
no change in KO podocytes. Bcl-xl was reduced in WT (WT 0.29±0.04, vs. WT+Ang II 


0.19±0.05, P<0.05), compared to no change in KO podocytes (KO 0.25±0.01, vs. KO+Ang 
II 0.25±0.05, P<0.05). Bax expression was similar in all cells. In WT podocytes, Ang II 
stimulated Erk phosphorylation (WT 0.23±0.00, vs. WT+Ang II 0.32±0.02, P<0.05) while 
Akt phosphorylation was decreased in knock out cells in response to Ang II (KO 0.61±0.09, 
vs. KO+Ang II 0.38±0.07, P<0.05).


We conclude that PAI-1 deficiency markedly protects against development of 
glomerulosclerosis, not only by reducing matrix synthesis and increasing its degradation, 
but also by direct podocyte effect. Endogenous PAI-1 deficiency in podocytes changes 
the cell reaction to injury.
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tPA Is a Potent Mitogen for Renal Interstitial Fibroblasts: A Role of LRP-
1-Mediated Integrin and Focal Adhesion Kinase Signaling  Sha Hao, Wendy 
M. Mars, Youhua Liu.  Department of Pathology, University of Pittsburgh, 
Pittsburgh, PA.


Proliferation and expansion of interstitial fibroblasts are predominant features of a wide 
variety of chronic kidney diseases. However, exactly how interstitial fibroblast proliferation 
is regulated in the pathologic conditions remains poorly understood. Here we show that 
tissue-type plasminogen activator (tPA), a serine protease that is upregulated in diseased 
kidney, can act as a potent mitogen to promote interstitial fibroblast proliferation through a 
cascade of signaling events. In vitro, tPA promoted cell proliferation of rat kidney interstitial 
fibroblasts (NRK-49F), as assessed by cell counting, MTT assay and BrdU labeling. tPA 
also accelerated NKR-49F cell cycle progression with an increased S-phase entry. Fibroblast 
proliferation induced by tPA was accompanied by an increased expression of numerous 
proliferation-related genes such as c-fos, c-Myc, cyclin D1 and proliferating cell nuclear 
antigen (PCNA). The mitogenic effect of tPA was independent of its protease activity, as 
non-enzymatic tPA mutant protein retained such activity. However, knockout of LRP-1 
abolished tPA-mediated fibroblast proliferation, indicating that the action of tPA requires its 
plasma membrane receptor. Interestingly, inhibition of β1 integrin signaling with blocking 
antibody also prevented tPA-mediated fibroblast proliferation. tPA rapidly induced tyrosine 
phosphorylation and activation of focal adhesion kinase (FAK), which led to the activation 
of its downstream kinases MEK1 and ERK1/2. Blockade of FAK with chemical inhibitor 
abolished the tPA-triggered ERK1/2 activation, induction of proliferation-related genes and 
fibroblast proliferation. However, inhibition of the integrin-linked kinase (ILK), another 
branch of β1 integrin signaling, did not abrogate tPA-induced fibroblast proliferation. In 
vivo, compared with wild-type controls, proliferation of interstitial fibroblasts in tPA null 
mice was markedly attenuated after obstructive injury. These studies illustrate that tPA is 
a potent fibroblast mitogen that promotes renal interstitial fibroblast expansion through a 
LRP-1-mediated integrin and FAK signaling.


Disclosure of Financial Relationships: nothing to disclose
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miRNA-200b Prevents TGF-β1 Induced EMT and Fibrotic Responses in 
Human Kidney Proximal Tubular Cells  Owen Tang, Xin Ming Chen, Carol 
A. Pollock.  Medicine, Kolling Institute of Medical Research, St Leonards, 
NSW, Australia.


Background: Epithelial to mesencymal transformation (EMT) is a critical event in the 
fibrogenesis of several renal diseases. EMT is a process whereby tubular cells lose their 
epithelial phenotype and acquire characteristic features of mesenchyme through a loss of 
E-cadherin and an increase in vimentin. Transforming growth factor-beta1 (TGF-β1), a 
pleotropic cytokine, is implicated as an important mediator of fibrosis in the kidney and 
has long been recognised as a pivotal driver of EMT. MicroRNAs (miRNAs) comprise 
a novel class of endogenous small non-coding RNA molecules, of 19–28 nucleotides in 
length. miRNAs control expression of thousands of target mRNAs. Recent reports identified 
miRNA-200b as a direct inhibitor of the E-box-interacting transcription factors Zeb1 and 
Zeb2, thus increase E-cadherin expression. The action of these miRNAs is thought to inhibit 
EMT. This study aims to investigate the role of miRNA-200b in mediating molecular and 
cellular processes that drive EMT and interstitial fibrosis.


Methods: Immortalised human kidney proximal tubular cells (HK2) were transfected 
with miRNA-200b and then exposured to TGF-β1 (0.5ng/mL to 10ng/mL) for 48 hours. 
Phenotypic changes was observed using phase contrast microscope. mRNA and protein 
expression level of E-Cadherin, Zeb1, Zeb2, fibronectin, collagen IV was measured using 
real-time PCR and western blotting.


Results: Morphologically, HK2 cells transfected with non-specific miRNA and exposed 
to TGF-β1 developed EMT. Cells transfected with miRNA-200b did not go through EMT 
and retained the epithelial morphology. miRNA-200b significantly repressed Zeb1, Zeb2, 
fibronectin and collagen IV, and increased E-cadherin expression (p<0.05).


Conclusions: At the present studies, emerging evidence implicates miRNA-200b as 
a possible inhibitor of EMT. Exposure to miRNA-200b effectively inhibited the TGF-β1 
induced EMT in human proximal tubular cells. This study may provide novel insight into 
the effects of miRNA-200b in the pathogenesis of several renal diseases.


Disclosure of Financial Relationships: nothing to disclose
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Targeted Disruption of KCa3.1 Potassium Channels Attenuates Progression 
of Renal Fibrosis  Ivica Grgic,1,5 Eva Kiss,2 Christoph Busch,1 Brajesh Kaistha,1 
Anuradha Kaistha,1 Heike Wulff,3 Frank Strutz,4 Hermann-Josef Gröne,2 Ralf 
Köhler,1 Joachim Hoyer.1  1Internal Medicine and Nephrology, Philipps-
University Marburg, Marburg, Germany; 2Cellular and Molecular Pathology, 
German Cancer Research Institute, Heidelberg, Germany; 3Pharmacology, 
University of California, Davis, CA; 4Nephrology and Rheumatology, Georg 
August University Medical Center, Göttingen, Germany; 5Renal Division, 
Brigham and Women’s Hospital/Harvard Medical School, Boston, MA.


Proliferation of interstitial fibroblasts is a hallmark of renal fibrosis commonly leading to 
chronic kidney failure. The intermediate-conductance Ca2+-activated K+-channel (KCa3.1) 
has been proposed to promote mitogenesis in different cell types and contribute to disease 
states characterized by excessive proliferation. Here, we hypothesized that KCa3.1 activity is 
important for renal fibroblast proliferation and that deficiency or pharmacological blockade 
of KCa3.1 suppresses progression of renal fibrosis. We found that mitogenic stimulation 
upregulated KCa3.1 in murine renal fibroblasts via a MEK-dependent mechanism and 
that selective KCa3.1 blockade potently inhibited fibroblast proliferation by G0/G1 arrest. 
Renal fibrosis induced by unilateral ureteral obstruction (UUO) in mice was paralleled 
by strong upregulation of KCa3.1 in affected kidneys. Mice lacking KCa3.1 (KCa3.1-/-) 
showed a significant reduction in fibrotic marker expression, chronic tubulointerstitial 
damage, collagen deposition and αSMA+ cells as well as better preservation of functional 
parenchyma in kidneys following UUO. Pharmacological treatment with the selective 
KCa3.1 blocker TRAM-34 similarly mitigated progression of UUO-induced renal fibrosis 
in the wild-type. In conclusion, our data show that KCa3.1 is involved in renal fibroblast 
proliferation and fibrogenesis and suggest that KCa3.1 may constitute a novel therapeutic 
target for the treatment of fibrotic kidney disease.


Disclosure of Financial Relationships: nothing to disclose
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Novel RGD-Vault Nanocapsule with Therapeutic Potential for Type 2 
Diabetic Nephropathy  Susanne B. Nicholas,1 Terry A. Brown-Bryan,2 Taehoon 
Cho,1 Jason Kim,1 Keith C. Norris,2 Valerie A. Kickhoefer,3 Leonard Rome.3  
1Medicine, David Geffen School of Medicine, Los Angeles, CA; 2Research, 
Charles Drew University of Medicine & Science, Lynwood, CA; 3Medicine, 
David Geffen School of Medicine, Los Angeles, CA; 4Biological Chemistry, 
David Geffen School of Medicine, Los Angeles, CA.


Nanoparticles as drug delivery systems have revolutionized therapeutic approaches 
for several pathologies, and have application for diabetic nephropathy (DN), the primary 
cause of chronic kidney disease and end stage renal disease. This study forms the basis 
of efficient in vivo delivery of a cyclized RGD (Arg-Gly-Asp)-containing peptide with 
potential for delaying early progression of type 2 DN using nanoparticle encapsulation. 
In vitro, the RGD- vs. RGE-peptide blocked α5β1-integrin-mediated primary mesangial 
cell (MC) adhesion by ∼50% to fibronectin (FN), the predominant extracellular matrix 
protein accumulated in DN. Urinary albumin was reduced 50% and mesangial expansion 
normalized in diabetic db/db vs. non-diabetic db/m control mice. The RGD-peptides were 
modified to D- and E-peptides to facilitate packaging within a dynamic, barrel-shaped 
vault nanocapsule. We performed adhesion assays, and examined integrin-mediated ERK 
signaling and extracellular matrix protein levels. The novel D-vault had a consistent barrel-
shaped vault structure, by electron microscopy and was as efficacious as the D-peptide to 
dose-dependently inhibit α5β1-integrin-mediated MC adhesion to FN vs. the E-peptide, 
empty vault and E-vault controls. Interestingly, the D-peptide and D-vault were ∼3-times 
more potent than the unmodified RGD-peptide, p<0.05. The D-peptide and D-vault inhibited 
integrin-mediated ERK signaling by kinetic studies and reduced TGF-β, FN, collagen 
I/IV protein expression ∼75%, p<0.05 at 24h vs. controls. Taken together, the D-vault 
nanocapsule represents a new class of non-immunogenic, nano-drug delivery system with 
therapeutic potential for DN.
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Discoidin Domain Receptor 1 Deficient Mice Are Protected Against 
Nephrotoxic Serum-Induced Renal Disease  Monique Kerroch, Sandrine 
Placier, Laurent Mesnard, Christos Chatziantoniou, Jean-Claude Dussaule.  
UMR 702, INSERM, Paris, Ile de France, France.


Chronic renal failure is usually initiated by inflammatory events and is characterized 
by the abnormal accumulation of collagens within the renal tissue. The objective of the 
present study was to investigate the role of discoidin domain receptor 1 (DDR1), a non-
integrin collagen receptor that displays tyrosine-kinase activity, in the development of 
renal glomerular disease.


To this end serum toxic (anti-glomerular basement membrane) nephritis was induced 
in mice lacking expression of DDR1 (DDR1-/-) and their wild type controls for a period 
of 17 days.


Three days after anti-GBM administration both strains of mice started displaying 
abnormal proteinuria which progressively increased with time and after 17 days reached 
5.82 ±1.07 g/mmol vs 14.40 ± 2.04 g/mmol creat, for DDR1-/- and wild type, respectively, 
p<0.01. Histological analysis revealed that the renal structure of DDR1-/- mice was 
protected compared to wild type kidneys: the formation of glomerular crescents and the 
presence of cellular infiltrate were negligible in DDR1-/-, whereas these lesions accounted 


for more than 30% of glomeruli in wild type kidneys. Immunostaining for lymphocytes 
(CD3) and macrophages (F4-80) indicated that the major part of cellular infiltration was 
due to macrophages in wild type mice. Again, macrophages staining was quasi absent in 
the kidneys of DDR1-/- mice. Furthermore, the formation of fibrillar collagen (revealed 
by Sirius red staining under polarized light) was increased in the renal interstitium of 
wild type littermates, but markedly blunted in that of DDR1 deficient mice. In additional 
studies, the mortality rate of wild type mice exceeded 90%, whereas it was limited at 30% 
in DDR1-/- at 43 days following anti-GBM injection (p < 0.01).


These data strongly suggest that DDR1 plays a major role as mediator of renal 
inflammation and the subsequent development of fibrosis; inhibition of DDR1 expression 
or activity can represent an important, novel therapeutic target against the progression of 
renal fibrosis.
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Effects of Conditional Depletion of Renal Dendritic Cells on Renal Fibrosis 
in Obstructive Nephropathy  Yuichi Machida,1 Koichiro Kitamoto,2 Tatsuya 
Nakatani,2 Junji Uchida,2 Mikio Okamura,3 Yasukatsu Izumi,4 Katsuyuki 
Miura.1  1Department of Applied Pharmacology and Therapeutics, Osaka City 
University Medical School, Osaka, Japan; 2Department of Urology, Osaka City 
University Medical School, Osaka, Japan; 3Ohno Memorial Hospital, Osaka, 
Japan; 4Department of Pharmacology, Osaka City University Medical School, 
Osaka, Japan.


Although renal dendritic cells (DC) exist in intimate communication with the entire 
parenchyma, their role in the health and disease of the kidney is not yet fully understood. 
The present study was conducted to examine the role of renal DC in the development of 
renal fibrosis using mouse unilateral ureteral obstruction (UUO) model. We evaluated the 
in vivo role of renal DCs by using CD11c-diphtheria toxin receptor (DTR)/GFP transgenic 
mouse that allows for conditional ablation of DCs in vivo. To deplete DCs selectively 
and continuously, CD11c-DTR bone marrow was transplanted to lethally irradiated wild 
C57BL/6J mice and they were left for 8 weeks before UUO.


At 5 days after UUO, collagen III positive area markedly increased with increased 
infiltrates of mononuclear cells in the interestitium. Analysis of infiltrating cells with FACS 
revealed that infiltrating cells mainly consist of DCs (F4/80+/CD11c+) and macrophages 
(F4/80+/CD11c-). T cell infiltrates also increased following UUO. mRNA expression of 
cytokines (CCL2, CCL5, TNF alpha and TGF beta) and collagen III was remarkably up-
regulated in UUO kidney. Repeated injection of diphtheria toxin (10 ng/g bw at -1, 1 and 
3 day, i.p.) selectively depleted DCs (∼80 %) without any effects on macrophage or T cell 
numbers. However, DC ablation did not affect renal fibrosis or increased gene expression 
of various cytokines or collagen III. Our data do not support the role of renal dendritic 
cells in the development of renal fibrosis following UUO.
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Fate Tracing Reveals the Pericyte and Not Epithelial Origin of Myofibroblasts 
in Kidney Fibrosis  Jeremy S. Duffield, Benjamin D. Humphreys, Shuei-Liong 
Lin, Akio E. Kobayashi, Thomas E. Hudson, Joseph V. Bonventre, Andrew P. 
McMahon, Jeremy S. Duffield.  Medicine, Brigham & Women’s Hospital and 
Harvard Medical School, Boston, MA.


Understanding the origin of myofibroblasts in kidney is of great interest because 
these cells are responsible for scar formation in fibrotic kidney disease. Recent studies 
suggest that epithelial cells are an important source myofibroblasts through the process of 
epithelial to mesenchymal transition (EMT) however confirmatory studies are lacking. To 
quantitatively assess the contribution of renal epithelial cells to myofibroblasts, we used 
Cre/Lox techniques to genetically label and fate map renal epithelia in models of kidney 
fibrosis. Genetically labeled primary proximal epithelial cells cultured in vitro from these 
mice readily induce markers of myofibroblasts after TGFβ1 treatment. However, using 
either red fluorescent protein or β-galactosidase as fate markers, we found no evidence that 
epithelial cells migrate outside of the tubular basement membrane and differentiate into 
interstitial myofibroblasts in vivo. Thus, although renal epithelial cells can undergo EMT 
in vitro, they do not directly contribute to interstitial myofibroblast cells in vivo. Instead, 
we use lineage analysis to show that during nephrogenesis, FoxD1-positive mesenchymal 
cells give rise to adult CD73+, PDGFRβ+, SMA- interstitial pericytes and these cells 
expand and differentiate into SMA+ myofibroblasts during fibrosis, and that they account 
for the large majority of myofibroblasts present. Future antifibrotic strategies should target 
pericyte differentiation in vivo to directly impact fibrogenesis.


Disclosure of Financial Relationships: nothing to disclose
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The miR-200 Family Regulates Renal Tubular Epithelial to Mesenchymal 
Transition in Obstructed Nephropathy  Ruoyun Tan, Mingxia Xiong, Lei 
Jiang, Junwei Yang.  Nephrology, 2nd Affiliated Hospital, Nanjing Medical 
University, Nanjing, Jiangsu, China.


Objective: In this study, we tested the hypothesis that miR-200 family regulates 
renal tubular EMT and the mechanisms involved in this process.Methods: The animal 
model of tubular EMT was induced by unilateral ureteral obstruction (UUO) in male 
SD rats. The expression of miR-200 family in tissues was assessed by microarray and 
quantitative real-time RT-PCR, Western blotting. Immunohistochemistry and indirect 
immunofluorescence staining were applied to assess the degree of EMT in obstructed 
kidneys, such as the expression of collagen I/III, fibronectin (FN), a-smooth muscle actin 
(a-SMA) and E-cadherin. And the relationship between the expression of miR-200 family 
and the degree of kidney fibrosis was also analyzed. NRK-52E cells were treated with 
5ng/ml TGF-β1 for different periods of time. Real-time RT-PCR was used to detect the 
expression of miR-200 family. The degree of EMT in NRK-52E cells was assessed by the 
expression level of a-SMA, FN, E-cadherin. The usage of gene transfection technology 
make it possible to change the expression of miR-200 family in NRK-52E cells. On this 
basis, we treated NRK-52E cells with or without TGF-β1, then detected the expressions of 
EMT-related indicators and activities of TGF-β1- dependent signal transduction pathway 
(such as phosphorylation of Smad 2/3, p38 MAPK, Erk 1/2, JNK, Akt, ILK, SnoN, Ski, 
etc).Results: 1. UUO is a successful model of renal tubular EMT. As the obstruction 
extended to 14 days, the expression of E-cadherin was gradually decreased, whereas a-SMA 
significantly increased. 2. Microarray chip analysis and real-time RT-PCR showed that 
compared with the control group, the expression of miR-200 family in kidneys of UUO 
rats decreased significantly. 3. In TGF-β1 treated NRK-52E cells, the expression of miR-
200 family was decreased in a time course. 4. Overexpression of miR-200 by transfecting 
miR-200 mimics to NRK-52E cells can block TGF-β1 induced EMT, whereas transfecting 
miR-200 inhibitors had a coordinating role with TGF-β1.Conclusion: Overexpression of 
miR-200 can block TGF-β1 induced EMT, whereas downregulation of miR-200 levels can 
promote TGF-β1 induced EMT.
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Shorter Hemodialysis (HD) Session Length Is Associated with Higher 
Mortality  Steven M. Brunelli,1 Glenn M. Chertow,2 Ravi Thadhani.3  1Renal 
Division, Brigham and Women’s Hospital, Boston, MA; 2Nephrology Division, 
Stanford University, Palo Alto, CA; 3Renal Unit, Massachusetts General 
Hospital, Boston, MA.


We tested the hypothesis that HD session length is associated with mortality among 
patients receiving thrice-weekly, in-center HD using marginal structural analysis to adjust 
for time-dependent confounding.


Primary analysis considered data from 8552 patients new to maintenance HD at 
Fresenius Medical Care between June 2004 and August 2005. Exposure was based on 
prescribed session length, categorized as shorter (<240 minutes) or longer (> 240 minutes), 
and time-updated by month. The outcome of interest was death from any cause. Inverse 
probability of treatment and censoring weights were used to adjust for confounding due to 
baseline age, race, height, weight and vascular access, and time-updated eKt/V, albumin, 
creatinine and congestive heart failure. Observations were censored for transfer of care, 
renal replacement modality change, or at the end of the first year.


Mean age was 62.3+15.4 years, 54.8% of patients were male and 40.5% were non-white. 
Shorter session length was observed in 52.4% of all patient-months; among patients in the 
referent group >99% received session lengths between 240 and 270 minutes. Overall, 1014 
patients died during 74,371 at-risk patient-months. Shorter session length was potently 
associated with higher mortality in both unadjusted and marginal structural analyses.
Association between shorter session length and mortality.


HR (95% CI) p
Unadjusted 1.38 (1.21-1.57) <0.001
Adjusted 1.43 (1.25-1.63) <0.001
Results were qualitatively similar in sensitivity analysis of pre-specified subgroups.


These data suggest that shorter session length is associated with higher 1-year mortality 
among patients incident to thrice-weekly, in-center HD. Further studies are needed to 
confirm findings and test causality.


Disclosure of Financial Relationships: consultant: C.B. Fleet Co. Inc.; employer: 
Genzyme Corporation (spouse).
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Survivability of Early and Late Start Dialysis Initiation  Dalia Klausner,1 Seth 
Wright,1 Mark Williams,1 Theodore Steinman,1 Hongying Tang,2 Regina Ragasa,2 
Manasa Ujire,2 Alexander Goldfarb-Rumyantzev.1,2  1Division of Nephrology, 
Beth Israel Deaconess Medical Center and Harvard Medical School, Boston, 
MA; 2Transplant Institute, Beth Israel Deaconess Medical Center and Harvard 
Medical School, Boston, MA.


Current opinion-based clinical guidelines suggest improved survivability through earlier 
dialysis start, but the evidence base for the timing of initiation of dialysis is lacking.


The goal of this paper is to address this issue by comparing early start and late start 
dialysis patients, based on retrospective data from the United States Renal Data System 
(USRDS). Data collected by the USRDS between 1/1/1995 and 9/30/2006 were used for 
analysis. Transplant recipients, pediatric patients and those with values of independent 
variables that were unlikely to be valid were excluded from the study.


In this total incident population for 11 years (n= 925,847) 507,661 patients had an early 
dialysis start (estimated GFR> 15ml/min/1.73m^2 based on MDRD-4 variable equation) 
and 418,186 had a late start (estimated GFR <5 ml/min/1.73m^2). The following variables 
had significant (p<0.001) association with an early start: white race, male gender, greater 
comorbidity index, presence of diabetes and using peritoneal dialysis. The Kaplan-Meier 
survival analysis suggested an increased survival of patients associated with dialysis 
initiation at the lower eGFR level.


The Cox model found that early start was associated with increased risk of mortality 
(HR 1.44, p<0.001), while late start was associated with reduced risk of mortality (HR 
0.88, p<0.001). A stratified analysis of patient subgroups also suggested greater mortality 
with early dialysis start. In the absence of a randomized trial, this retrospective analysis 
of the USRDS data suggests that late initiation of dialysis is associated with a reduced 
risk of mortality.
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A Comparison of Patient Survival on Peritoneal Dialysis vs. Hemodialysis: 
Data from the Renal Disease Registry (TRDR)  Lilyanna Trpeski,1 Stanely 
Fenton,2 Judith Miller,2 Charmaine E. Lok.2  1Renal Disease Registry, 
Toronto, ON, Canada; 2Nephrology, University Health Network, Toronto, ON, 
Canada.


In North America, peritoneal dialysis (PD) remains an underutilized modality for 
renal replacement therapy (RRT). Controversy remains as to the appropriate use of PD 
and patient outcomes on PD. We sought to compare the survival of an incident patient 
cohort (1998-2003) initiating either PD or hemodialysis (HD) in a large region of Ontario, 
Canada, captured by TRDR.


TRDR collects information on incident and prevalent dialysis patients from 36 facilities 
within Ontario. A total of 3,518 HD and 1,580 PD patients who initiated dialysis between 
1998-2003 and were alive at day 90 formed the study population. Patients were censored at 
the time of transplant or loss of follow up and were followed to November 2008. Kaplan-
Meier estimates determined the unadjusted survival of PD and HD patients. An intent-to-
treat analysis with the Cox Proportional Hazards Model, adjusting for clinical case-mix 
differences, was used to estimate the hazards of mortality between PD and HD patients.


The Kaplan Meier survival at 1-year, 3-year, 5-year for PD patients were 89.3%, 
65.6% and 49.5% respectively and 86.7%, 63.3% and 47.8 for HD patients, respectively 
[Figure1].They did not differ significantly (p=0.10) between the two modalities. The 
adjusted survival analysis revealed that PD patients had a hazard ratio of 1.06(CI= 0.98-
1.15) compared to HD patients.


Overall 1 year patient survival on dialysis was >85% but fell to 50% at 5 years. There 
was no difference in survival between PD and HD patients treated at facilities participating 
in TRDR. In a large region of Ontario, PD remains an important modality in the delivery of 
RRT. There may be subsets of patients for whom PD may be more advantageous compared 
to HD (and vice-versa) and requires future study.


Disclosure of Financial Relationships: nothing to disclose


TH-FC105


Prescribing and Patient Factors Contributing to Adequate Hemodialysis 
Dose in Obese Patients  David B. Van Wyck, John Robertson, Allen R. 
Nissenson, Robert Provenzano.  DaVita, Inc., Lakewood, CO.


Introduction: Although achieving a Kt/V ≥ 1.2 among the heaviest hemodialysis 
patients poses a challenge, little quantitative information is available to guide decision 
making on dialysis dose delivery in these patients.


Objective: To identify potentially reversible risk factors for Kt/V < 1.2 in obese HD 
patients.


Methods: Using a one month cross sectional study design, we identified quintiles by 
weight within a cohort of 69,943 in-center HD patients. We then evaluated the relationship 
between weight quintile, risk of achieving a Kt/V < 1.2, dialysis prescription and patient-
specific factors. We evaluated the proportion of patients with Kt/V < 1.2 (univariate analysis) 
and the odds ratio (logistic model with adjustment for age, gender, race, diabetes, vintage 
and geographic region) for achieving Kt/V < 1.2.


Results: Patients in the highest weight quintile averaged 112.9 kg (range 94.7-279.3 
kg). CVC use, shorter treatment time, lower blood flow rates (QB), hospitalization, and 
missed treatments were all associated with higher risk of achieving a Kt/V < 1.2 (Table), 
and showed higher adjusted odds ratios of achieving Kt/V < 1.2. Heparin dose and dialyzer 
reprocessing showed no significant effect. The magnitude of effects seen in patients within 
the highest weight quintile diminished progressively among patients at lower weights. 
The following treatment and clinical outcomes had odds ratios that were all statistically 
significant discriminators for patients in the Kt/V<1.2 class (p<0.05).


Access type  Time (minutes)  QB (mL/min) Hospital-izations Missed Treatments 
AVF | CVC ≤212 | ≥ 261 ≤367 | ≥501 0 | Any 0 | 9.9


% Pts 7.8 | 25.2 19.4 | 8.4 28.2 | 4.1 10.7 | 20.1 8.3 | 19.9
Conclusion: Kt/V ≥ 1.2 can be attained in the vast majority of obese HD patients with 
adequate access, optimal blood flow rates, and extended treatment time. Hospitalization 
and missed treatments, however, are associated with low success rates.
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Validation of Longitudinal Vector Analysis of Body Composition with 
Deuterium Dilution in Haemodialysis Patients  Cian Chan,1 Kay Tan,2 
Christina Lam,2 Chris McIntyre,3 Simon J. Davies.2  1Renal Department, 
Nottingham City Hospital, Nottingham, United Kingdom; 2Institute for Science 
and Technology in Medicine, Keele University, Stoke on Trent, United Kingdom; 
3Renal Department, Derby City General Hospital, Derby, United Kingdom.


INTRODUCTION: Bioimpedance vector analysis (BIVA) uses vector length (VL) and 
phase angle (θ) to measure tissue hydration. The aim of the study is to compare changes in 
fluid status of HD patients over 12 months using single frequency BIVA with those obtained 
from absolute total body water measurement from Deuterium dilution (TBWD).


METHODS: 59 HD patients were studied (17 female, mean age 58.4±16.1 years, 
mean BMI 27± 5.4). Body composition was determined post-dialysis. Resistance (R) and 
reactance (Xc) at 50 kHz normalised for body height (H) were plotted (H2/Xc versus H2/R) 
from which VL (∝ to hydration) and θ (increased angle ∝ to overhydration). TBWD was 
measured using breath analysis by Flowing Afterglow Mass Spectrometer (Transpectra, 
UK). Comorbidity was stratified according to the validated Stoke Comorbidity Index. 
Normal reference values for H2/Xc and H2/R, standardised for age, sex and BMI were 
obtained from Bosy-Westphal et al (Am J Clin Nutr. 2005)


RESULTS: At baseline VL was not different to predicted values whereas θ was 
increased and H2/R decreased (p<0.001). The higher the comorbidity the greater was the 
θ (p=0.001) and VL (p= 0.037, ANOVA). θ correlated with fluid excess as measured by 
TBWD, r=0.42, p<0.001 at baseline and r=0.33, p<0.033 at 12 months such that each degree 
of θ equated to 1kg of fluid excess. Longitudinal changes of VL and θ were not statistically 
significant but in directional agreement with the significant changes seen in TBWD. Patients 
in whom VL shortening was seen were more obese (BMI 29 v 25, p<0.01). In individuals 
with extreme changes in body composition BIVA was compatible with TBWD.


CONCLUSIONS: Vector analysis at baseline indicates patients were overhydrated and 
muscle wasted proportional to their comorbidity in keeping with gold standard methods. 
BIVA is less sensitive to longitudinal changes in body composition and interpretation of 
changes in VL must take BMI and weight change into account.


Disclosure of Financial Relationships: nothing to disclose
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Body Composition Impacts the Relationship between Dialysis Dose and 
Mortality  John Rogus,1 Eduardo Lacson Jr.,1 Peter Kotanko,2 Nathan W. 
Levin.2  1Fresenius Medical Care North America, Waltham, MA; 2Renal Research 
Institute, New York, NY.


Objective: We estimated the proportion of body weight (Wt) among hemodialysis (HD) 
patients due to the high metabolic rate organs (HMRO), namely the liver and other organs 
thought to be the prime source of uremic toxins, and hypothesized that patients with high 
HMRO/Wt would have better survival with greater dialysis dose.


Methods: All 48,313 adult (age ≥ 18 years) incident in-center chronic HD patients at 
Fresenius Medical Care, North America facilities admitted during 2001 – 2004 who were 
either Caucasian or African American and with no history of prior limb amputations were 
included. Deaths and censoring events (i.e., transplant or transfer out of FMCNA) were 
followed up to December 31, 2006. Within each HMRO/Wt quartile, hazard rate ratios 
(HRRs) were calculated for each eKt/V category relative to a reference group of eKt/V>1.4 
in order to determine the point at which additional dialysis dose is no longer associated 
with reduced mortality


Results: For those in the lowest HMRO/Wt quartile (Q1), mortality was inversely 
related to dialysis dose until eKt/V of 1.20-1.25. In contrast, for those in the highest quartile 
(Q4), reduced mortality was seen up through the 1.30-1.35 level of eKt/V. For those in the 
middle two quartiles, the dose threshold occurred at eKt/V of 1.25-1.30.


Conclusion: Our findings are consistent with a hypothesis that higher dialysis dose 
benefits patients with high HMRO (primarily liver mass) relative to body weight. This 
may explain, at least in part, the well-described phenomenon of reduced survival among 
patients with small body size, since these patients tend to have high HMRO/Wt and may 
be under-dialyzed. However, causality cannot be proven from this observational study and 
prospective studies are required to test this hypothesis.


Disclosure of Financial Relationships: nothing to disclose
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Design of a Compact, Cryopreservable Bioartificial Renal Cell System  D. 
Buffington,1 G. Hageman,1 L. Lou,1 M. Wang,1 F. Ding,2,3 J. Song,2,4 J. Jung,2,5 P. 
Smith,1 A. Westover,1 L. Charles,1 David Humes.1,2  1Innovative BioTherapies; 
2Univ of Michigan; 3Fudan Univ; 4Inha Univ, Incheon, Korea; 5Chungnam 
Nat Univ.


The technology used to develop the hollow fiber based Renal Assist Device (RAD) 
has been further optimized to fabricate a miniaturized, freezable carbon disk based 
Bioartificial Renal Epithelial Cell System (BRECS) with a fill volume of 30mL and upwards 
of 108cells. The BRECS has demonstrated efficacy in a porcine model of septic shock. 
Methods: The BRECS consists of 20 trabeculated carbon disks seeded with primary RECs 
contained within a polycarbonate housing with inlet and outlet ports. 50ml/min perfusion 
provided nutrient and O2 delivery to maintain cell viability for at least 5 months in vitro. 
Cell longevity and functionality were assessed by lactate production, O2 consumption 
and GSH metabolism. IHC demonstrated maintenance of differentiated renal phenotype 
using Acetylated Tubulin(AT-1), Zona Occludens-1(ZO-1), Aminopeptidase-N(CD13) and 
γ-glutamyltranspeptidase(γGT). BRECS were tested for efficacy in an acute porcine model 
of septic shock. Impact of cryopreservation on BRECS cell retention and metabolic function 
was also assessed. Results: This pocket-size system maintained 2.89x108 cells with a mean 
O2 consumption rate of 33nMolesO2/min over the 5 month period. GSH degradation, index 
of γGT activity, remained stable between 600–1200nMoles/hr over a three month period. 
IHC results showed ZO-1 (epithelial tight junctions) and AT-1 (central cilia) evident in all 
disks tested. Brush border enzymes, CD13 and γGT, indicative of cell transport processes, 
were prominent along the disk surface. BRECS therapy increased average survival time in a 
porcine model of septic shock from 6.7 hrs (sham) to 11.3 hrs (BRECS/ 2 BRECS animals 
were terminated at the predetermined 12 hour end point), with a 27% improvement in cardiac 
output in the BRECS treated group. BRECS cryopreservation and reconstitution yielded 
95% cell retention. Conclusion: These studies detail the design, fabrication and successful 
testing of a compact, cryopreservable BRECS. This innovative, tissue engineered device 
provides enabling technology for use in acute and chronic organ failure.


Disclosure of Financial Relationships: employer: Innovative BioTherapies, Inc.
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Improving Lives through More Physiological Alternate Day Hemodialysis  
Cornelius J. Doorenbos, Astrid Reijlink.  Dialysis Department, Deventer 
Hospital, Deventer, Netherlands.


Traditionally, in-center dialysis is performed 3 times weekly. The longer weekend 
interval leads to more fluid overload, higher blood pressure, potassium, phosphate and 
urea and lower bicarbonate levels, contributing to a two-fold increase of cardiopulmonary 
resuscitation during dialysis after weekends. Alternative schedules and hemodiafiltration 
may improve outcomes, but more frequent or intensive dialysis may also cause protein 
catabolism and dialysis may induce cardiac ischemia. Alternate day dialysis causes less 
deviations than a 3, 4, 5 or 6 times weekly schedule.


We started every other day dialysis with 2 groups of 6 patients. Six were previously on 
a 4 times weekly schedule because they could not bridge the weekend interval.


Results: Dialysis on alternate days (and every other sunday) was no problem for 
patients, nurses or logistics. Only 1 patient preferred 4 times weekly dialysis, while 11 
reported improvements in well-being, fatigue and fluid control. There were no significant 
differences in dry weight, ultrafiltration volume, phosphate before, potassium before or 
after or urea before dialysis in all patients, or in blood pressures for the previously 4 times 
weekly patients. The blood pressures in the table are for the ex-3 times weekly patients 
only, the other results are for all patients.


Old schedule Alternate day Significance
SBP before HD (mmHg) 137.1±34.1 130.3±30.6 p<0.05
DBP before HD (mmHg) 71.4±17.1 64.8±15.1 p<0.001
SBP after HD (mmHg) 116.3±24.3 117.0±32.6 ns
DBP after HD (mmHg) 61.7±10.6 56.7±14.0 p<0.005
BUN after HD (mg/dl) 22.3±5.2 19.9±6.1 p<0.05
Creatinine before HD (mg/dl) 10.0±2.6 9.2±2.6 p<0.05
Creatinine after HD (mg/dl) 4.3±1.5 3.8±1.6 p<0.05
Albumin (g/dl) 3.21±0.44 3.47±0.27 p<0.05
Conclusion: this study demonstrates the feasibility of improving the lives of dialysis 
patients by alternate day dialysis. After two months significant decreases of blood pressure, 
creatinine and urea after dialysis and an increase of albumin were demonstrated, which are 
indicators of an improved prognosis.


We aim to offer alternate day dialysis to all our patients.
Disclosure of Financial Relationships: nothing to disclose
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Medium-Long Term Effects of Ultrafiltration in Severe Heart Failure: 
A Prospective Randomized Trial  Emiliana Ferramosca,1 Elena Mancini,1 
Eugenio Cosentino,2 PierGiuseppe Agostoni,3 Luca Corazza,4 Antonio Santoro.1  
1Nephrology, Dialysis and Hypertension Dpt., Sant’Orsola-Malpighi Hospital, 
Bologna, Italy; 2Internal Medicine Dpt., Sant’Orsola-Malpighi Hospital, 
Bologna, Italy; 3Cardiovascular Rehabilitation Dpt., Cardiologic Center 
Monzino, Milano, Italy; 4Bellco Srl, Mirandola, Italy.


Today, extracorporeal dialysis is the most used treatment for patients affected by HF, in 
association with pharmacological therapy. The present study is a randomized, multicentric, 
prospective trial aimed at analyzing ultrafiltration (UF) efficacy vs conventional 


pharmacological treatment (Conv) administered in accordance with the American Heart 
Association guidelines on the medium-long term.


Eligibility criteria included hospitalization because of HF decompensation with a fluid 
overload > 4 kg and serum creatinine < 3 mg/dl. The pt were randomly assigned to two 
different arms, UF (19) and Conv (16). Each pt underwent laboratory tests (renal function, 
electrolytes, Brain Natriuretic Peptide (BNP)), and echocardiogram. Ultrafiltration was 
performed by Dedyca monitor (Bellco). In case of further acute decompensation events 
during the follow up, pt were treated again as assigned at the study enrolment, until the 
disappearance of typical overload symptoms.


Table I summarizes a preliminary report on the first 35 patients enrolled. Mean follow-
up was 161±117 and 232±124 days in UF and Conv respectively.
Table I. Results
Part I. Patient’s characteristics


UF Conv p
N 19 16
Age, yrs 73±7 70±11 ns
LVEF% 32±9 31±7 ns
BNP, pg/ml 1294±900 1030±617 ns
Part II. Clinical UF performance
Clinical stabilization, days 6,3±5,4 10,4±8,0 <0,01
weight loss, kg -7,1±3,6 -8,6±5,9 ns
∆creatinine, mg/dl 0,05±0,54 -0,09±0,47 ns
∆BNP, pg/ml -305±335 -355±450 ns
∆Na, mEq/L 0,04±3,20 -0,13±5,03 ns
Total adverse events (death/event), (n) 4 13 <0,01
These preliminary data show that in acute decompensated HF, UF allows to reach a clinical 
stabilization in a shorter time (as an average 3 days less) than Conv, in presence of a lower 
number of adverse clinical events in the follow-up period.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis or Blood Side Measurements for Dialysis Dose Determination in 
Continuous Renal Replacement Therapies (CRRT)  Rolando Claure-Del 
Granado,1 Etienne Macedo,1 Sharon Soroko,1 Glenn M. Chertow,2 Jonathan 
Himmelfarb,3 T. Alp Ikizler,4 Emil P. Paganini,5 Ravindra L. Mehta.1  1Medicine, 
University of California San Diego, San Diego, CA; 2Medicine, Stanford 
University School of Medicine, Palo Alto, CA; 3Medicine, Kidney Research 
Institute, University of Washington, Seattle, WA; 4Medicine, Vanderbilt 
University Medical Center, Nashville, TN; 5Medicine, Cleveland Clinic 
Foundation, Cleveland, OH.


Background There is no consensus on the best method to measure dialysis dose in 
CRRT. Most studies have utilized prescribed ml/kg/hr effluent rate (ER) and report measured 
effluent volume (EV) as surrogate of solute removal. We hypothesized that dialysate-based 
kinetic methods provide a better method to assess delivered dialysis dose as compared to 
blood-based kinetics.


Methods We analyzed data from 426 treatments in 52 critically ill pts from a center 
included in the PICARD study. Pts were treated with pre-dilution CVVHDF, citrate 
anticoagulation and had q12 hr measurements of urea nitrogen (UN) in the effluent. For 
delivered dose quantification we calculated spKt/V and equivalent renal urea clearance 
(EKRc)[blood-based kinetics]; and solute removal index (SRI) and delivered urea clearance 
(KD ml/min = effluent UNxEV/plasma UN)[dialysate-based kinetics]. We compared each 
of these methods with actual urea mass removal (UnMR)


Results Mean daily treatment time was 1388±202 minutes, with a total effluent of 
46416±17414 ml, and UnMR of 13.0±7.6 mg/min. Mean spKt/V was 0.86±0.35 and 
mean ERKc was 21.2±15.1 ml/min. Mean KD was 30.2±4.9 ml/min and mean SRI was 
46.6±16.2%. UnMR has good correlation with KD (r=0.407, p<0.0001) and EKRc (r=0.336, 
p<0.001). In contrast, SRI and spKt/V were not correlated with UnMR (r=0.077, p=0.18 
and r=0.054, p=0.37; respectively).


Conclusions Blood and dialysate side clearances for urea differ during CRRT. EKRc 
is significantly lower than dialyzer clearances reflecting the effect of hypercatabolism. 
Effluent volume based dialysis dosing regimens should be adjusted to accommodate 
lower than expected blood clearance. Future clinical trails of dialysis dose should adjust 
for these factors.


Disclosure of Financial Relationships: nothing to disclose
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Polycystin-1: A Transmembrane Protein That Talks to Transcription 
Factors  David M. Merrick,1 John Hoganesch,2 Michael J. Caplan.1  1Physiology, 
Yale U., New Haven, CT; 2Pharmacology, U. Penn, Philadelphia, PA.


The C-terminal tail of polycystin-1 (PC1-CTT) is cleaved and translocated into the 
nucleus, where it regulates signaling pathways. A hallmark of cystic growth is increased 
cellular proliferation and apoptosis. Previous data indicates that PC-1 inhibits the Tcf-
mediated Wnt signaling pathway. Here we report the results of a transcriptional co-activator 
trap screen that was conducted using a library comprised of the activation domains of over 
800 transcription factors fused to the DNA-binding domain of Gal4, driving the expression 
of luciferase. In addition to Tcf, several novel transcription factors were identified that were 
regulated by PC1-CTT, including CHOP10 and TAZ1. CHOP has been shown to trigger 
apoptosis in the setting of prolonged ER stress. In addition to skeletal malformations, TAZ-
null mice develop polycystic kidneys. We find that expression of PC1-CTT inhibits Tcf 
and CHOP, while activating TAZ, as measured by Gal4 and promoter-specific luciferase 
assays. PC1-CTT physically interacts with Tcf, CHOP and TAZ in immunoprecipitates from 
HEK 293 cells and bacterial co-expression. Cell lines derived from the tubule epithelium 
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of PC-1 -/- mice display increased cell proliferation and apoptosis compared to PC-1 +/- 
controls, as measured by BrdU uptake and cleaved caspase-3, respectively. Reintroduction 
of PC1-CTT in PC-1 -/- cells reduced proliferation and apoptosis to levels similar to 
PC-1 +/- cells. Tcf, CHOP and TAZ activity is coordinated through the transcriptional co-
activator p300, which may represent a common mechanistic link between the seemingly 
disparate transcription factors regulated by PC1-CTT. Indeed, co-immunoprecipitation 
experiments suggest that expression of PC1-CTT disrupts the interaction of Tcf and CHOP 
with p300, while strengthening the interaction between TAZ and p300. These data suggest 
a model by which the C-terminal tail of PC-1 may regulate cell proliferation and apoptosis 
through inhibition of Tcf/CHOP and activation of TAZ. Alteration of p300 interaction with 
these transcription factors may represent a common mechanism of PC1-CTT mediated 
transcriptional regulation.


Disclosure of Financial Relationships: nothing to disclose
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Activation of the STAT6 Pathway in Autosomal Dominant Polycystic Kidney 
Disease (ADPKD)  Erin E. Folchi,1 George Todorov,1 Sambuddho Mukherjee,1 
Jonathan M. Shillingford,1 Xuewen Song,2 York Pei,2 Thomas Weimbs.1  
1Molecular, Cellular and Developmental Biology, University of California, 
Santa Barbara, Santa Barbara, CA; 2Division of Nephrology, University Health 
Network, University of Toronto, Toronto, ON, Canada.


ADPKD is one of the leading causes of end stage renal failure and no treatment 
is currently available to slow down disease progression. Most ADPKD patients have a 
genetic defect in the gene coding for the integral membrane protein polycystin-1 (PC1). 
We have previously found that the PC1 cytoplasmic tail undergoes proteolytic cleavage, 
translocates to the nucleus, interacts with the transcription factors STAT6 and P100 and 
acts as a transcriptional co-activator. We now report that STAT6 is aberrantly activated in 
cyst lining cells and cyst fluid from two PKD mouse models contains high levels of IL-
13, a STAT6 activating cytokine. Expression of the IL-13 receptor is up-regulated in cysts 
from human PKD kidneys. Crossing the Bpk cystic mouse model with a STAT6 knock-out 
mouse results in decreased cyst growth and increased kidney function. Furthermore, our 
preliminary results indicate that a clinically approved drug that targets STAT6 diminishes 
cyst growth and preserves renal function in a PKD mouse model. These results suggest 
that renal epithelial cells in ADPKD secrete and react to STAT6-activating cytokines in an 
autocrine/paracrine, positive-feedback fashion which is amplified by the cleaved PC1 tail 
resulting in proliferation and cyst growth. This STAT6 pathway appears to be a driving force 
for renal cyst growth and a promising drug target for the treatment of ADPKD.


Disclosure of Financial Relationships: nothing to disclose
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Polycystin-1 Regulates Front-Rear Polarity through the Microtubular 
Cytoskeleton and the Par3/aPKC Complex  Maddalena Castelli,1,2 Manila 
Boca,1 Claas Wodarczyk,1 Alessandra Boletta.1  1Genetics and Cell Biology, 
Dulbecco Telethon Institute, Dibit San Raffaele, Milan, Italy; 2Mol. Cell Biol. 
Ph.D Program, Vita-Salute University, Milan, Italy.


ADPKD is characterized by renal cyst formation. Loss of function mutations in the 
PKD1 gene, encoding Polycystin-1 (PC1), account for most of the cases. PC1 is a large 
plasma membrane receptor localized in cilia and at sites of cell adhesion whose function 
remains elusive. It was recently proposed that renal cystogenesis results from defective 
planar polarity (asymmetry within the plane of an epithelium). Here we describe a novel 
function for PC1 and link it to a conserved polarity pathway. We have performed migration 
assays in response to wound-healing in Pkd1+/+ and -/- Mouse Embryonic Fibroblasts 
(MEFs) and found that while the wt cells migrate in a directional manner, Pkd1-/- cells 
fail to do so. Cells migrating in a directional manner are able to generate an intracellular 
asymmetry relocating their Golgi and MTOC towards the direction of migration (front-rear 
polarity). Immunofluorescence studies showed that while Pkd1+/+ cells relocate their Golgi 
and MTOC in front of their nuclei towards the wound, Pkd1-/- cells are unable to do so. 
Consistent with these results overexpression of PC1 in renal epithelial cells (MDCKII) 
induces capability to relocate their Golgi and MTOC in front of their nuclei in response 
to wounding. Immunofluorescence and electron microscopy studies show that apico-basal 
polarity does not show major signs of alteration. We next investigated the mechanism 
by which PC1 can regulate establishment of front-rear polarity and found that it does so 
through regulation of both microtubules orientation and stability. Finally, using cell lines 
derived from a novel knock-in mouse expressing tagged endogenous PC1 we were able 
to demonstrate that endogenous PC1 interacts with the Par3/aPKC complex and which is 
necessary for PC1 induced front-rear polarity.


We propose a model by which PC1 major function is not to regulate apico-basal 
polarity, but rather an asymmetry within individual cells in response to extracellular cues 
and that it does so through direct interaction with a well conserved polarity complex, the 
Pars/aPKC


Disclosure of Financial Relationships: nothing to disclose
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Dissociation of Oriented Cell Division and Cyst Formation in Polycystic 
Kidney Disease  Saori Nishio,1 Anna Rachel Gallagher,1 Xin Tian,1 Zhiheng 
Yu,1 Peter Igarashi,3 Stefan Somlo.1,2  1Internal Medicine, Yale University 
Medical School, New Haven, CT; 2Genetics, Yale University Medical School, 
New Haven, CT; 3Internal Medicine, UT Southwestern Medical Center, Dallas, 
TX; 4New Haven, CT.


Planar cell polarity (PCP) and oriented cell division (OCD) are involved in 
developmental processes that determine cell fate and contribute to shaping tissues and 
organs. Studies in rodent models of kidney tubule cyst formation using HNF1beta-deficient 
mice and the pck-rat showed loss of OCD as a marker for abnormal PCP in pre-cystic 
tubules (Fischer E et al., Nat. Genet. 38:21, 2006). In this study, we examined whether loss 
of OCD occurred in orthologous models of dominant PKD using Pkd1flox/flox;Ksp-Cre and 
Pkd2flox/flox;Pkhd1-Cre mice as well as a mouse model of ARPKD (Pkhd1del4/del4). Pkd1flox/


flox;Ksp-Cre mice develop distal tubule and collecting duct cysts after postnatal day 3 (P3). 
Pkd2flox/flox:Pkhd1-Cre mice develop collecting duct cysts after P10. Our Pkhd1del4/del4 mice 
have a severe liver cyst phenotype but do not form kidney cysts up to 12 months of age. We 
used anti-phosphohistone antibody to H3pS10 (anti-H3pS10) to mark mitotic spindle poles 
and measure the mitotic angle relative to the longitudinal tubular axis during anaphase in 
pre-cystic tubules in each model. In wild type kidneys, 92% of measured angles deviated 
<30° from the vector of the tubule lumen (median value, 6°). Pre-cystic tubules lacking 
either Pkd1 or Pkd2 showed normal OCD during tubule elongation (Pkd1flox/flox;Ksp-Cre, 
94% <30°, median 7°; Pkd2flox/flox:Pkhd1-Cre, 92% < 30°, median 9°). Loss of OCD became 
apparent after initiation of cyst formation in both ADPKD models. The mitotic spindle 
alignments of Pkhd1del4/del4 mice, which never develop kidney cysts, were significantly 
distorted and did not parallel the longitudinal axis of the tubules (58% >30° relative to the 
luminal vector, median 51°). These data confirm that loss of OCD is a result of a mutation 
in Pkhd1 and of cyst formation, but it is not sufficient to produce kidney cysts nor is it 
required to initiate cyst formation after mutation in Pkd1 or Pkd2.


Disclosure of Financial Relationships: nothing to disclose


TH-FC116


Nephrocystin-4 Modulates the Phosphorylation State and Regulates the 
Subcellular Localisation of Nephrocystin-1  Max C. Liebau,1 Katja Hoepker,1 
Francesca Fabretti,1 Sibylle Zank,1 Benjamin Schairer,1 Ingolf Schmedding,1 
Oliver Rinner,2 Paul T. Brinkkoetter,1 Heymuth Omran,3 Ruedi Aebersold,2 
Hanswalter Zentgraf,4 Gerd Walz,5 Thomas Benzing,1 Bernhard Schermer.1  
1Department of Nephrology, University Hospital, Cologne, Germany; 2Institute 
of Molecular Systems Biology, Swiss Federal Institute of Technology, Zurich, 
Switzerland; 3Department of Pediatrics, University Hospital, Freiburg, Germany; 
4German Cancer Research Center, Heidelberg, Germany; 5Department of 
Nephrology, University Hospital, Freiburg, Germany.


NPHP is the most common genetic cause of ESRD in children and adolescents. 
Most of the underlying mutations affect the NPHP1 gene encoding for the ciliary protein 
nephrocystin-1. Mutations of the NPHP4 gene encoding for nephrocystin-4 account for a 
smaller proportion of NPHP cases, yet the clinical presentation of patients with NPHP1 
or NPHP4 mutations is very similar. In addition NPHP1 and NPHP4 are conserved in C. 
elegans and are essential for the proper morphology and function of neuronal cilia. Apart 
from this presumptive connection of both genes, the cellular function and regulation of the 
proteins nephrocystin-1 and nephrocystin-4 remain poorly understood.


We have recently shown that nephrocystin-1 interacts with the focal adhesion kinase Pyk2 
which is also present in the cilium. We now demonstrate that Pyk2 induces phosphorylation 
of nephrocystin-1 at three defined tyrosine residues and that this phosphorylation regulates 
binding of nephrocystin-1 to the trans-golgi sorting protein PACS-1. Interestingly, we show 
nephrocystin-4 to be part of a protein complex which is regulating the phosphorylation 
state of nephrocystin-1 by two independent dephosphorylation mechanisms. Knockdown 
of either nephrocystin-4 or of a putative phosphatase which we identified as part of the 
protein complex leads to drastic changes of the subcellular localisation of nephrocystin-1 
in ciliated epithelial cells.


Our data suggest a model in which nephrocystin-4 acts upstream of nephrocystin-1 
thereby modulating its tyrosine phosphorylation and regulating the localisation of the 
NPHP-protein complex.


Disclosure of Financial Relationships: nothing to disclose
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Downregulation of Hedgehog Signaling Prevents Renal Cystogenesis in the 
Thm1aln/aln Ciliary Mouse Model  Pamela V. Tran, Annick Turbe-Doan, David 
R. Beier.  Medicine, Brigham and Women’s Hospital, Boston, MA.


Cystic kidney disease is a leading cause of renal failure and may be related to defects 
of primary cilia function, although the mechanism for this remains unclear. Within cilia, 
proteins traverse the microtubular axoneme via intraflagellar transport (IFT), which 
is required both for the synthesis and maintenance of cilia and for signaling. In our 
characterization of the ENU mutant mouse alien (aln), we identified a novel ciliary protein, 
THM1 (Tetratricopeptide Repeat Containing Hedgehog Modulator 1, also called TTC21B), 
which mediates retrograde IFT. Thm1aln/aln mutants exhibit patterning defects of the neural 
tube and limb, which we have demonstrated results largely from up-regulation of the 
transcriptional activities of Glioblastoma 2 (GLI2), the primary transcriptional activator 
of Hh signaling. Since renal cystogenesis is associated with disorders of ciliary proteins, 
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we examined the kidneys in Thm1aln/aln mice. By E16.5, Thm1aln/aln kidneys are small with 
glomerular and tubular cystic dilations. Thm1aln/aln dilated tubules stained positive for LTA 
and for Na+K+ ATPase, indicating that cysts form predominantly in the proximal tubules 
and the ascending loops of Henle, respectively. Consistent with this, THM1 localizes to 
the epithelial cilia of kidney tubules. Importantly, cyst formation is markedly reduced in 
Thm1aln/aln,Gli2-/- double mutants, which lack GLI2, implicating overactive Hh signaling 
in the etiology of Thm1aln/aln renal cystogenesis. Using a cAMP-induced embryonic organ 
culture assay, we observed a 3-fold increase in percent cystic area in Thm1aln/aln kidneys 
relative to wild-type. Using this explant culture system, we are examining the effects of 
small molecule Hh antagonists on cystogenesis of cultured Thm1aln/aln kidneys to test the 
premise that inhibition of GLI2 can ameliorate cystogenesis in Thm1aln/aln mutants. In 
summary, our data strongly implicate a role for Hh signaling in the etiology of renal cysts, 
which has been largely unexplored. Further, this suggests a novel therapeutic intervention 
for this disease.
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A Pilot Study of Long-Acting Octreotide (Octreotide LAR® Depot) in 
the Treatment of Patients with Severe Polycystic Liver Disease  Marie 
Hogan,1 Tatyana Masyuk,2 Boyhum Kim,3 Bernard King,3 Eric Bergstralh,4 
Xujian Li,4 Linda Page,1 David R. Holmes,5 Nicholas F. LaRusso,2 Vicente E. 
Torres.1  1Division of Nephrology & HTN; 2Gastroenterology Div; 3Department 
of Radiology, ; 4Biostatistics Div, MN; 5Biomedical Imaging Research, Mayo 
Clinic.


Polycystic liver disease (PLD) encompasses a group of life-threatening genetic diseases 
which occur alone [Autosomal Dominant PLD] or in combination with Autosomal Dominant 
Polycystic Kidney Disease (ADPKD) & no curative or preventive therapies exist. The 
somatostatin analog, octreotide, significantly reduced hepatic & renal cystogenesis in vitro 
& in vivo in an animal model of ARPKD (Masyuk et al;Gastroenterology 132(3):1104-
16.2007).


Methods: We evaluated safety, efficacy & tolerability of Octreotide LAR (OctLAR) 
treatment of patients with PLD in a randomized, double-blind clinical trial (n=42). Twenty 
eight pts received OctLAR & fourteen received placebo (im q4 wks x12 mo). Liver (TLV) 
& kidney (TKV) volumes were measured before & after treatment by MRI. Toxicity, QOL 
& GFR were also assessed. Individual annual percentage changes were compared using 
two-sample t-test.


Results: We enrolled 36 ADPKD (by Ravine’s criteria) & 6 patients with ADPLD 
(Reynolds’s criteria). OctLAR dose was well tolerated but the dose was reduced in 8 
patients due to S/Es, including nausea, loose stools and vomiting.


TLVs in OctLAR-patients decreased 4.9±6.8% (mean±SD) from 5906±2912 mL to 
5557±2661mL compared to an increase of TLVs by 3.7±11% (from 5098±3069mL to 
5360±3330mL) on placebo (p=0.0026 between groups).


TKV in the OctLAR group remained stable (from 1008±818 mL to 995 ± 
790mL;+0.1±7.2%), but increased from 647±314 mL to 697±358 mL;+6.3±11% on placebo 
(p=0.049; between groups).


GFR decreased 4.5±15% (from 70±27 to 66±25ml/min/SA in the OctLAR group as 
compared with -0.1± 16% from 71±27 to 70±29mL/min/SA on placebo (p=0.39).


OctLAR-treated individuals also experienced improvements in perception of bodily 
pain & physical role over the 12 month period.


Conclusion: After 12 months of treatment, OctLAR reduced liver & kidney volumes 
& improved the general health perception of patients with PLD with acceptable side 
effects.
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Cux1 Haploinsufficiency Reduces Polycystic Kidney Disease Severity in 
an ADPKD Mouse Model  Binu M. Paul,1 Klaus B. Piontek,2 Gregory G. 
Germino,3 Gregory B. Vanden Heuvel.1  1Anatomy and Cell Biology, University of 
Kansas Medical Center, Kansas City, KS; 2Medicine, Johns Hopkins University, 
Baltimore, MD; 3NIDDK, NIH, Bethesda, MD.


Cux1 is a homeobox gene involved in cell cycle regulation and kidney development. 
Cux1 is upregulated in the kidneys of both mice and humans with ADPKD. However, 
Cux1 transgenic mice do not develop cystic kidneys, indicating that upregulation of Cux1 
alone is insufficient to develop PKD. Mice carrying a deletion of the C-terminus of Cux1 
(Cux1∆HD) express a truncated protein that does not localize to the nucleus, resulting in 
functional loss of Cux1 transcriptional activity. Cux1∆HD homozygous mutant mice exhibit 
stunted growth and have a high postnatal death rate, while heterozygous Cux1∆HD mice 
are similar in appearance to wild type mice. To test the hypothesis that Cux1 is required 
to develop PKD, we generated collecting duct specific Pkd1 mutant mice that were 
homozygous for the Cux1∆HD mutation. Newborn double mutant mice showed fewer renal 
cysts in comparison to the Pkd1CD mice. Because most Cux1∆HD homozygous mice die by 
postnatal day 7 (P7), we examined the effects of heterozygous Cux1∆HD on later stages of 
PKD progression. While Pkd1CD mice developed massively cystic kidneys by P15, Pkd1CD/
Cux1∆HD heterozygous mice appeared normal and had only a few renal cysts at P23. We 
stained kidney sections from these mice with DBA lectin and cytokeratin to confirm the 
collecting duct origin of the cysts. Cux1 protein was ectopically expressed in most of the 
DBA and cytokeratin positive cells, but was localized both to the nucleus and the cytoplasm. 
Compared to P15 Pkd1CD mice, we observed decreased apoptosis and proliferation in P23 
Pkd1CD/Cux1∆HD heterozygous mice. Moreover, the cyclin kinase inhibitor p27, a target 
of Cux1 repression, was upregulated in many of the cyst-lining cells. Taken together, our 


results suggest that reduced nuclear levels of Cux1 results in de-repression of p27 and 
cell cycle arrest in cyst-lining cells. Moreover, our results suggest that Cux1 gene dosage 
influences the progression of cystic disease in an ADPKD mouse model.
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COQ6 Mutations as a Novel Cause of Nephrotic Syndrome with 
Sensorineural Deafness  Saskia F. Heeringa,1 Gil Chernin,1 Weibin Zhou,1 
Virginia Vega-Warner,1 Shazia Ashraf,1 Heather M. Harville,1 Roger C. Wiggins,2 
Fatih Ozaltin,3 Aysin Bakkaloglu,3 Seza Ozen,3 Sevcan A. Bakkaloglu,4 Dominik 
Muller,5 Christian Faul,6 Jochen Reiser,6 Peter Mundel,6 Catherine F. Clarke,7 
Friedhelm Hildebrandt.1,8  1Pediatrics and Human Genetics, University of 
Michigan, Ann Arbor, MI; 2Internal Medicine, University of Michigan, Ann 
Arbor, MI; 3Pediatrics, Hacettepe University, Ankara, Turkey; 4Pediatric 
Nephrology, Gazi University Hospital, Ankara, Turkey; 5Nephrology, Charite 
Campus Vichow-Klinikum, Berlin, Germany; 6University of Miami Miller 
School of Medicine; 7Department of Chemistry and Biochemistry, University 
of California Los Angeles; 8Howard Hughes Medical Institute.


Coenzyme Q10 (CoQ10) biosynthesis defects represent a group of potentially treatable 
mitochondrial diseases. Recently, mutations in several genes encoding CoQ10 biosynthesis 
enzymes were identified as a cause of autosomal recessive disorders of CoQ10 deficiency 
with or without nephrotic syndrome.


We here, by positional cloning, identified mutations in COQ6 as a new cause of 
nephrotic syndrome with sensorineural deafness. In nine individuals from four families 
with steroid resistent nephrotic syndrome (SRNS), we identified two different homozygous 
missense mutations in amino-acids conserved in evolution down to E. coli. In all 4 families 
renal histology revealed focal segmental glomerulosclerosis (FSGS). Six individuals 
had sensorineural deafness. SRNS manifested between 2 months and 6.4 years of age. 
Interestingly, one individual showed initial remission of proteinuria after 3 months of Q10 
supplementary treatment.


COQ6 encodes ubiquinone biosynthesis monooxygenase 6, a mitochondrial 
flavin dependent enzyme required for CoQ10 biosynthesis. We show that COQ6 has a 
mitochondrial leading sequence and localizes to mitochondria. The identified mutants 
abolished respiratory growth in yeast.


COQ6 mutations might represent a treatable form of mitochondrial disease with 
nephrotic syndrome (NS), and it therefore will be essential to perform COQ6 mutation 
analysis in all patients with NS and deafness.
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Homozygous SLC2A9 Mutations Cause Severe Renal Hypouricemia  Dganit 
Dinour,1 Nicola K. Gray,2 Susan Campbell,2 Xinhua Shu,2 Lindsay Sawyer,3 
William Richardson,2 Gideon Rechavi,1 Ninette Amariglio,1 Liat Ganon,1 
Ben-Ami Sela,1 Hilla Bahat,4 Michael Goldman,4 Joshua Weissgarten,4 Alan F. 
Wright,2 Eliezer J. Holtzman.1  1Sheba Medical Center, Israel; 2Western General 
Hospital, United Kingdom; 3University of Edinburgh, United Kingdom; 4Assaf 
Harofe Medical Center.


Background
Increased serum uric acid is associated with gout, hypertension, cardiovascular and renal 


disease. Hereditary hypouricemia due to mutations in the renal tubular uric acid transporter, 
URAT1, may be complicated by nephrolithiasis and exercise-induced acute renal failure. 
This is a study of hereditary hypouricemia with no URAT1 defect.


Methods
A genomewide homozygosity screen and linkage analysis were performed on two 


consanguineous families with extremely low serum uric acid and no URAT1 mutation. 
SLC2A9, a strong candidate gene from the linkage interval, was sequenced. Functional 
and sub-cellular localization studies of the transporter were carried out.


Results
Sequencing of the SLC2A9 gene, encoding the sugar and uric acid transporter GLUT9, 


revealed homozygous mutations in both families. A missense mutation (L75R) was found 
in six affected members of family 1, and a 36 kb deletion, resulting in a truncated protein, 
in family 2. Mean serum uric acid level was 0.17 ± 0.2 mg/dl in homozygous subjects 
and 2.88 ± 0.87 mg/dL in heterozygous subjects. Fractional excretion of uric acid was 
>150% in all homozygous subjects and 13% ± 6.74 in heterozygous subjects. Three 
affected members had nephrolithiasis and three had exercise-induced acute renal failure. 
Transporter assays revealed that the mutant protein had a dramatically reduced ability to 
transport uric acid. Sub-cellular localization showed that this may be due to intracellular 
retention of GLUT9.


Conclusions
Homozygous loss-of function mutations of GLUT9, a pivotal uric acid transporter, cause 


a total uric acid absorption defect, leading to severe renal hypouricemia, complicated by 
nephrolithiasis and exercise-induced acute renal failure. In addition to clarifying renal uric 
acid handling, our findings may shed light on the pathophysiology of acute renal failure, 
nephrolithiasis, hyperuricemia and gout.
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K-868, a Novel ARB with Insulin-Sensitizing Activity, Prevents Diabetic 
Nephropathy in Rats  Akinori Hamaguchi, Masahiro Matsubara, Masako Uchii, 
Kozo Yao.  Pharmacological Research Laboratories, Kyowa Hakko Kirin Co., 
Ltd., Sunto-gun, Shizuoka, Japan.


Objectives: K-868, a novel angiotensin II type 1 (AT1) receptor antagonist (ARB), exerts 
both antihypertensive and insulin-sensitizing activities. In this study, the renoprotective 
effects of K-868 in rat models of type II diabetes mellitus were examined.


Methods and Results: K-868 was bound to human AT1 receptor with high affinity. 
In vitro mutagenesis study suggested that the AT1 interaction sites of K-868 were different 
from those of other ARBs. In addition, K-868 partially activated PPARγ as compared with 
the PPARγ full agonist pioglitazone and increased insulin-induced glucose uptake with 
minor adipogenic effects. In reporter assay system, K-868 potently inhibited angiotensin 
II-activated NF-kB and ERK in comparison to those of valsartan. In hypertensive rats, the 
antihypertensive effect of K-868 at 3 mg/kg p.o. was comparable to that of valsartan at 
30 mg/kg p.o. In prediabetic rat models, K-868 lowered the increased HbA1c and insulin 
levels, consequently prevented the new onset of diabetes.


To examine the renoprotective effects, K-868 was orally administered to Zucker diabetic 
fatty (ZDF) rats. K-868 reduced proteinuria, which were accompanied by inhibition of 
glomerulosclerosis and tubulointerstitial fibrosis. The effects of K-868 were also compared 
with those of valsartan, pioglitazone or their combination in ZDF rats. K-868 had no effect 
on body weight, whereas pioglitazone and valsartan/pioglitazone induced body weight gain. 
K-868 markedly reduced proteinuria. The rank order of reducing potency was K-868 > 
valsartan/pioglitazone > pioglitazone > valsartan.


Conclusion: K-868 markedly inhibited the development of diabetic nephropathy in 
rats. Blood pressure in ZDF rats was similar to that in normal lean rats. The renoprotective 
action of K-868 was therefore independent of antihypertensive effect and the inhibition of 
NF-kB and ERK activations may at least in part contribute to the renoprotective action of 
K-868. K-868 has good bioavailability and a similar safety profile to other ARBs. Thus, 
K-868 may be useful for treatment of diabetic nephropathy as a new class of ARB with 
an insulin-sensitizing action.
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A Novel Bile Acid Receptor Agonist Prevents Diabetic Nephropathy  Tao 
Jiang,1 Yan Shen,1 Yupanqui Caldas,1 Linda Lewis,1 Luciano Adorini,2 Mark 
Pruzanski,3 Moshe Levi,1 Xiaoxin X. Wang.1  1Department of Medicine, 
University of Colorado Denver, Aurora, CO; 2Intercept Pharmaceuticals, 
Perugia, Italy; 3Intercept Pharmaceuticals, New York, NY.


Bile acids have recently emerged as versatile signaling molecules endowed with 
systemic endocrine functions. Bile acids are ligands for nuclear hormone receptor farnesoid 
X receptor (FXR) and G-protein-coupled receptors such as TGR5. Recent studies have 
shown the renal protective role of FXR activation in db/db mice of type 2 diabetes model 
and in western diet-fed DBA/2J mice of diet-induced obesity animal model, through its 
coordinated effects on lipid metabolism, oxidative stress, proinflammatory cytokines 
and profibrotic growth factors. However the renal impact of bile-acid-dependent TGR5 
activation is unknown. TGR5 has been shown to induce increased energy expenditure in 
muscle and brown adipose tissue and increase endothelial nitric oxide synthase production 
in endothelial cells. It is possible that the metabolic response to bile acids is a composite of 
TGR5-dependent and FXR-dependent pathways. To determine the functional consequences 
in the pathogenesis of diabetic nephropathy for bile-acid activated signaling, we induced 
type 1 diabetes in western diet fed DBA/2J mice using multiple low-dose streptozotocin 
injection and treated mice for 12-wk after diabetes with FXR/TGR5 dual agonist INT-767 
at a dose of 30mg/kg body weight/day mixed with diet. We found that FXR/TGR5 agonist 
treatment improves proteinuria, podocyte injury, mesangial expansion, and tubulointerstitial 
fibrosis. The pathological changes are associated with modulation of renal lipid metabolism, 
macrophage infiltration, oxidative stress, and renal expression of notch, rennin, extracellular 
matrix proteins, profibrotic growth factors, fibrosis markers and hypoxia-inducible factors. 
These results therefore indicate a new and important role for FXR and TGR5 in the kidney 
and provide new therapeutic avenues for the treatment of diabetic nephropathy.
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Overexpression of Smad1 Resulted in Remarkable Glomerulosclerosis in 
Diabetic Mice  Takeshi Matsubara,1 Hideharu Abe,2 Otoya Ueda,3 Kou-ichi 
Jishage,3 Akira Mima,2 Chisato Goto,3 Tatsuya Tominaga,2 Makoto Araki,1 
Kazuo Torikoshi,1 Kojiro Nagai,2 Noriyuki Iehara,1 Atsushi Fukatsu,1 Naoshi 
Fukushima,3 Hidenori Arai,4 Toshio Doi.2  1Department of Nephrology, Kyoto 
University, Kyoto, Japan; 2Department of Nephrology, University of Tokushima, 
Tokushima, Japan; 3Chugai Pharmaceutical Co., Ltd, Shizuoka, Japan; 4School 
of Human Health Sciences, Kyoto University, Kyoto, Japan.


Deposition of type IV collagen (Col4) in mesangial matrix is the hallmark of diabetic 
nephropathy. We have shown that Smad1 regulates the expression of Col4 under diabetic 
condition in vitro. Here, we generated transgenic mice overexpressing Smad1 (Smad1-
Tg) under chicken β-actin promoter. In non-diabetic Smad1-Tg, glomerular expression 
of Smad1 was increased compared with that in their littermates (WT), and was mainly 
localized in the mesangial area. Non-diabetic Smad1-Tg, however, did not show any 
change in glomerular histology or Smad1 phosphorylation. Next, diabetes was induced by 


streptozotocin, and after 36 weeks, mesangial expansion was morphologically analyzed, 
and the glomerular expression of Col4 and other molecules involved in Smad1 pathway 
were quantified by RT-qPCR in RNA from isolated glomeruli by Dynabeads. Diabetic 
Smad1-Tg showed greater mesangial expansion and albuminuria (Smad1-Tg 6.8±2.3 
vs. WT 4.8±1.3 µg/day, p<0.05) than diabetic WT, consistent with the increase in the 
glomerular expression of phosphorylated Smad1. Glomerular expression of Col4 was 
also increased in diabetic Smad1-Tg. Although glomerular expressions of BMP4 and its 
receptors, which are upstream molecules of Smad1, were increased in diabetic mice, there 
were no differences in their expression between Smad1-Tg and WT. Further, glomerular 
expression of α-smooth muscle actin (SMA) was also increased in diabetic Smad1-Tg, 
mainly in mesangial area. In mesangial cells, overexpression of Smad1 upregulated the 
transcriptional activity of SMA, and the treatment of Dorsomorphin, which blocked Smad1 
phospholyration, inhibited the expression of SMA. Thus, our data indicate that Smad1 
plays a key role for the development of diabetic nephropathy by regulating the expression 
of Col4 and SMA in mesangial cells.
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In Vivo Delivery of Gremlin siRNA Plasmid Reveals Therapeutic Potential 
Against Diabetic Nephropathy by Recovering Bone Morphogenetic 
Protein-7 Signaling Activity  Yanling Zhang,1 Qingxian Zhang,1 Yonghong 
Shi,2 Jun Wada,3 Sandra M. Malakauskas,4 Maodong Liu.1  1Nephrology, ZEUS 
Study Group, China; 2Pathology, Hebei Medical University, China; 3Medicine 
and Clinical Science, Okayama University, Japan; 4Nephrology, University of 
Alabama at Birmingham.


Diabetic nephropathy is a complex and poorly understood disease process, and our 
current treatment options are limited. It remains critical, then, to identify novel therapeutic 
targets. Recently, a developmental protein and one of the bone morphogenetic protein 
antagonists, Gremlin, has emerged as a novel modulator of diabetic nephropathy. The 
high expression and strong co-localization with transforming growth factor-β1 in diabetic 
kidneys suggests a role for Gremlin in the pathogenesis of diabetic nephropathy. We have 
constructed a gremlin siRNA plasmid and have examined the effect of Gremlin inhibition 
on the progression of diabetic nephropathy in a mouse model. CD-1 mice underwent 
uninephrectomy and STZ treatment prior to receiving weekly injections of the plasmid. 
Inhibition of Gremlin alleviated proteinuria and renal collagen IV accumulation 12 
weeks after the STZ injection and inhibited renal cell proliferation and apoptosis. In vitro 
experiments, using mouse mesangial cells, revealed that the transfection of gremlin siRNA 
plasmid reversed high glucose induced abnormalities, such as increased cell proliferation 
and apoptosis and increased collagen IV production. The increased transforming growth 
factor-β1 and decreased matrix metalloprotease levels were partially normalized by 
transfection with gremlin siRNA plasmid. Additionally, we observed recovery of bone 
morphogenetic protein-7 signaling activity, evidenced by increases in phosphorylated 
Smad 5 protein levels. We conclude that inhibition of Gremlin exerts beneficial effects on 
the diabetic kidney mainly through maintenance of BMP-7 activity and that Gremlin may 
serve as a novel therapeutic target in the management of diabetic nephropathy.
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Adiponectin Deficient Mice Exhibit Progressive Diabetic Kidney Disease: 
Possible Role of AMPK  Shinichi Okada, Young You, Andrew Mizisin, Kumar 
Sharma.  Department of Medicine, University of California, San Diego, La 
Jolla, CA.


Adiponectin may be protective against early albuminuria however its role in diabetic 
kidney disease remains unknown. To determine the role of adiponectin with progressive 
diabetic kidney disease we evaluated the phenotype of adiponectin deficient (adipo-/-) mice 
with or without diabetes (at 4 and 9 months of diabetes) along with wild type (adipo+/+) 
controls.


Adipo+/+ and -/- mice were intraperitoneally injected with streptozotocin (using 
the multiple, low dose protocol) or vehicle. Urinary albumin, creatinine levels, blood 
glucose, body and kidney weight were measured and kidneys were harvested at sacrifice. 
Morphometric analysis was performed on PAS stained kidney sections. Phospholyrated 
AMPK (P-AMPK) expression in kidney was assessed by immunostaining. To investigate 
the potential role of AMPK on podocytes, immunostaining was performed on cultured 
podocytes treated with adenovirus of constitutively active (CA) and dominant negative 
(DN) form of AMPK.


Kidney weight to body weight ratios in both diabetic groups (+/+ and -/-) were similarly 
increased vs. non diabetic groups at 4 months of diabetes, and progressively increased at 
9 months only in the diabetic-/- group. Urinary albumin to creatinine ratio was greater in 
diabetic-/- mice than the diabetic+/+ at 4 months but did not increase further at 9 months. 
PAS positive area and glomerular surface area in kidney glomeruli was increased only 
in the diabetic-/- at 4 months and were further increased in diabetic adipo-/- at 9 months. 
P-AMPK expression in glomeruli was reduced in diabetic adipo-/- mice compared to that in 
diabetic+/+. ZO-1 was increased in cultured podocytes treated with adenovirus of CA form 
of AMPK and decreased when treated with DN form of AMPK. In conclusion, our data 
demonstrates that adiponectin, potentially via activated AMPK, plays a protective role in 
chronic diabetic kidney disease.
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The KK/HIJ-INS2Akita Mouse A Novel Model of Diabetic Nephropathy  
Yingying Wang,1 Hong Fan,1 Haichun Yang,1 Li You,1 Zhonghua Qi,1 Agnes 
B. Fogo,1 Matthew D. Breyer,1 Chuan-Ming Hao.1,2  1Medicine, Pathology, 
Vanderbilt University; 2VA TVHS Medical Center, Nashville, TN.


Animal models of diabetic nephropathy (DN) are critical for developing treatments 
for human DN. Unfortunately, most existing murine models of diabetes do not develop 
significant diabetic kidney damage. We have previously demonstrated streptozotocin(STZ) 
induced diabetes in the KKHiJ strain exhibits greater susceptibility to DN than C57BL/6J 
mice. To circumvent STZ treatment, we generated KKHiJ-Ins2akita mice (Akita/KK) as a 
novel heritable type 1 diabetic model by backcrossing the Akita mutation in the insulin-2 
gene from the C57BL/6-Ins2Akita/J (Akita/B6) to KK/HiJ mice for ten generations. The 
present studies characterized the development of diabetes mellitus and nephropathy in Akita/
KK mice. Both male and female Akita/KK mice developed hyperglycemia by 4 weeks of 
age (fasting blood glucose: 773.4±12.3 vs 187.5±12.4 mg/dl in 8-week male and 549.7±8.3 
vs 180.5±36.4 mg/dl female Akita/KK vs wild type KK/HiJ mice) with elevated HbA1C 
levels. The body weight at 6 months was 25.6±1.3g for Akita/KK mice vs 41.3±3.4g for 
the wild type KK litter mates. Both male and female Akita/KK mice developed robust 
albuminuria (ACR: male Akita/KK 1059±83 µg/mg vs KK 187±44 µg/mg at 6 months, 
p<0.01). Histopathological studies show up to 25% of glomeruli of the diabetic Akita/KK 
mice (8 months), exhibit nodular sclerotic changes (glomerular sclerosis index: 1.21±0.4 
vs 0.06±0.02, index definition: 0, no injury; 1, <25%; 2, 25-50%; 3, 50-75%). Masson’s 
trichrome stain shows interstitial fibrosis in the Akita/KK mice compared with the KK 
mice (interstitial fibrosis score: 0.9±0.2 vs 0.09±0.03).


In summary, we established a novel murine model of diabetic nephropathy- the Akita/
KKmouse. Akita/KK develops greater albuminuria and diabetic glomerular sclerosis and 
interstitial fibrosis than Akita/B6 mice. This mouse line should provide a useful model 
for elucidating the pathogenesis of diabetic nephropathy and developing therapies for 
this disease.
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Increased Diabetic Nephropathy in Mice with Macrophage Deletion of 
Cyclooxygenase-2 (COX-2)  Mingzhi Zhang,1 Bing Yao,1 Haichun Yang,2 
Raymond C. Harris.1  1Medicine, Vanderbilt University, Nashville, TN; 
2Pathology, Vanderbilt University, Nashville, TN.


Alterations of intrinsic renal COX-2 expression are observed in the development 
of diabetic nephropathy (DN), and increased macula densa COX-2 expression has been 
proposed to contribute to hyperfiltration in the early stages of diabetes. More advanced DN 
is characterized by infiltration of hematopoietic cells, especially macrophages. Previous 
studies have indicated that macrophages from diabetics have increased COX-2 expression. 
We investigated the potential role of macrophage COX-2 in the development of DN by using 
chimeras with bone marrow cells (BMC) from wild type donors (BMC/WT) or COX-2 KO 
donors (BMC/COX-2 KO) generated by BMC transplantation. All recipients were female 
wild type mice. All mice were on 129/sv background. Successful BMC transplantation 
was confirmed by pcr, indicating the absence of COX-2 in bone marrow-derived cells 
from KO’s. Hematologic parameters were comparable in BMC/WT and BMC/COX-2 
KO before induction of STZ diabetes (50 mg/kg, ip, 5 d). Blood glucose was 200-300 mg/
dl in both diabetic BMC/WT and diabetic BMC/COX-2 KO mice. Twenty weeks after 
STZ injection, proteinuria was moderately increased in BMC/WT mice, but significantly 
increased in BMC/COX-2 KO mice [spot ACR (µg/mg): control: 22 ± 3; diabetic BMC/
WT: 50 ± 5; diabetic BMC/COX-2 KO: 112 ± 13]. Histology demonstrated mesangial 
expansion and proliferation, tubular vacuolization, focal interstitial fibrosis, interstitial 
macrophage infiltration and collagen deposition in diabetic BMC/COX-2 KO mice; all 
of these parameters were much less in diabetic BMC/WT mice. Levels of fibronectin, 
CTGF and FSP-1 and macrophage infiltration (staining of F4/80 and CD68, markers 
of macrophages) in the glomeruli were significantly increased in diabetic BMC/COX-2 
KO compared to diabetic BMC/WT. Since macrophage COX-2-derived PGE2 has been 
shown to inhibit production of pro-inflammatory chemokines/cytokines such as IL-8 and 
IFN-β and stimulate the production of the antiflammatory cytokine, IL-10, alterations of 
pro-inflammatory and anti-inflammatory cytokine/chemokines regulated by macrophage 
COX-2 derived PGE2 may modulate injury in diabetic nephropathy.
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Expression of the Succinate Receptor GPR91 Correlates with Renin and 
Tissue Fibrosis Markers in the Collecting Duct of Akita, db/db Mice and 
Human Diabetic Kidneys  Jahoon Koo, Sarah L. Vargas, Janos Peti-Peterdi.  
Physiology & Biophysics, and Medicine, University of Southern California, 
Los Angeles, CA.


The succinate receptor GPR91 is a detector of local tissue metabolism and a newly 
established direct link between hyperglycemia and the activation of the renin-angiotensin 
system (RAS) in diabetes. GPR91 signaling involves ERK1/2 and p38 activation that are 
well established pathways in RAS activation and diabetes pathology. In addition to the 
classic juxtaglomerular site, renin synthesis increases in the connecting segment (CNT)-
collecting duct (CD) in high angiotensin II states, and the CNT-CCD is the major source 
of (pro)renin in diabetes. Therefore, we hypothesized that GPR91 is also expressed in the 
CNT-CCD and it mediates the local tubular renin synthesis, tissue fibrosis, and epithelial-
mesenchymal transformation (EMT) in diabetes. Immunohistochemistry was performed 


using wild type and GPR91-/-, Akita, db/db mouse and human diabetic kidney sections. 
In addition to the glomerulus, GPR91 was localized in the loop of Henle and the entire 
CD in all diabetes models and species with intense labeling of the apical cell membrane 
in a subset of cells. GPR91 labeling correlated with that of renin confirming CD principal 
cell localization. Immunoblotting of the renal cortex confirmed GPR91-dependent, 3-fold 
up-regulation of pERK1/2, p38 and renin in the diabetic kidneys. The number of pERK1/2-
positive cells in the CNT-CCD increased 20-fold in diabetes compared to control. GPR91-/- 
kidneys were completely devoid of staining. GPR91 immunofluorescence in the CNT-CD 
showed cellular co-localization with immunolabeling for TGFb and a-smooth muscle actin. 
In conclusion, the GPR91 metabolic receptor is expressed in the apical cell membrane of 
cells in the distal nephron and CD in both normal and diabetic mouse and human kidneys 
and it may function as a detector of altered tissue metabolism via accumulations in urinary 
succinate. GPR91 expression highly correlates with those of renin, TGFb and a-smooth 
muscle actin suggesting that GPR91 may mediate, at least in part, the activation of RAS, 
tissue fibrosis and EMT in diabetes in the local environment of CNT-CCD.
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Bis Deficiency Results in Severe Tubulointerstitial Fibrosis Due to Low 
Levels of Antioxidant Enzyme Expression in Streptozotocin-Induced Type 1 
Diabetes  Cheol Whee Park, Ji Hee Lim, Hyung Wook Kim, Hyeon Seok Hwang, 
Hyun Wha Chung, Sungjin Chung, Byung Ha Chung, Sang Ju Lee, Yoon Sik 
Chang.  Internal Medicine, Catholic University of Korea, Seoul, Korea.


Bcl-2 interacting cell death suppressor (Bis) is ubiquitous expression in the cytoplasm 
on the cells, and has anti-oxidative and anti-apoptotic activity by enhancing Bcl-2 activity in 
a synergistic manner against Bax- and Fas-mediated cell death. Therefore, we investigated 
the role of Bis on the development and progression of DN using hetero mice deficient in 
Bis (+/-; Bis-H).


Male Bis-H mice and normal Bis wide-type (+/+; Bis-WT) at 8 wks of age treated 
with or without low-dose streptozotocin for 5 days were divided into four groups. After 
20 weeks of diabetes, FBS and HbA1C were not significant different between diabetic 
Bis-H and Bis-WT mice. In the kidney, Bis was mainly expressed in the proximal, thick 
ascending loop of Henle, and collecting tubules. In diabetic Bis-H mice, 24 hr albuminuria 
was 3-fold increased compared with that of the diabetic Bis-WT. In contrary to the increased 
expression of Bis in the kidney in diabetic Bis-WT mice, there was no increase in diabetic 
Bis-H mice. Renal histology demonstrated that more glomerular expansion, TGF-b 
expression, and inflammation were noted in diabetic Bis-H mice compare with those of 
diabetic Bis-WT mice. Moreover, in diabetic Bis-H mice tubulointerstitial fibrosis was 
more prominant related to the increase in apoptotic tubular cells. Interestingly, RT-RCR 
demonstrated that Bcl-2, SOD1 and SOD2 mRNA were significantly decreased in diabetic 
BIS-H mice compared with those of diabetic BIS-WT mice. There was no difference in Bax 
mRNA between the diabetic BIS-WT and BIS-H mice. Urinary 8-isoprostane and 8-OH-
deoxyguanosine levels were significantly increased in diabetic Bis-H mice compared with 
those of diabetic Bis-WT mice. These changes were not observed in nondiabetic Bis-H and 
Bis-WT. Our study suggested that the absence of Bis has considerable influences on the 
development and progression of diabetic nephropathy, especially tubulointersitial atrophy 
and fibrosis, related to the oxidative stress in streptozotocin-induced type 1 diabetes.


Disclosure of Financial Relationships: nothing to disclose


TH-FC131


A Novel Mechanism of Renal Tubular Damage: Accumulation of Oxidized 
Proteins and Aggregates from Suppression of Autophagy  Harold A. Franch,1,2 
C. Ding,2 S. A. Zoromsky.2  1Research, Atlanta VAMC, Decatur; 2Renal Division, 
Emory U., Atlanta, GA.


In renal tubular cells, growth factors in vitro and diabetes in vivo reduce lysosomal 
protein degradation (PD) by chaperone-mediated autophagy (CMA). Because CMA 
destroys proteins damaged by oxidation, oxidized proteins could accumulate when CMA 
is suppressed. In NRK-52E renal tubular cells, 10 nM epidermal growth factor (EGF) 
suppressed PD measured in a pulse-chase experiment by 30%. The CMA receptor, lysosomal 
membrane protein 2a (LAMP2a), also decreased while Pax2, a CMA target, increased 
consistent with decreased CMA. With oxidative stress (100 µM H2O2), PD rose 17%, 
LAMP2a increased and Pax2 decreased consistent with increased CMA. EGF+H2O2in 
combination did not change PD, LAMP2a or Pax2. Using the Oxyblot method to detect 
carbonyl-modified proteins, EGF increased oxidized proteins 2-fold whereas H2O2 increased 
them by >14-fold. Consistent with EGF suppressing proteolysis of oxidized proteins, 
EGF+H2O2 caused a further 25% increase in carbonyl proteins over H2O2 alone. Another 
lysosomal pathway, macroautophagy (MA), destroys protein aggregates which form when 
oxidized proteins become insoluble. EGF decreased MA as measured by light chain 3 
(LC3) flux by 40 %. The protein p62/sequestosome1 binds protein aggregates and targets 
them for MA. EGF increased p62 protein detected by western blotting to a greater extent 
than H2O2 and EGF+H2O2 increased them further still. Under confocal microscopy, p62 
staining was punctuate in the cytoplasm of control cells, but was diffuse throughout the 
cytoplasm in the EGF treated cells consistent with failure to clear aggregates to lysosomes. 
The renal cortex of 60 mg/kg streptozotocin-induced diabetic rats after 21 days had a 40% 
decline in LAMP2a and a 60 % decrease in LC3 consistent with declines in CMA and MA. 
Carbonyl proteins were increased by 3.7-fold indicating accumulation of oxidized proteins. 
Our findings demonstrate that EGF-induced suppression of CMA and MA is associated 
with accumulation of oxidized proteins and aggregates. As diabetes causes similar changes, 
decreased clearance of oxidized proteins and resulting aggregates may contribute to diabetic 
renal tubular cell damage.
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The Crumbs Cell Polarity Complex in Slit Diaphragm Maturation and 
Podocyte Differentiation  Arindam Majumdar,1 Lwaki Ebarasi.2  1Genetics 
and Pathology, Uppsala University, Uppsala, Sweden; 2Medical Biochemistry 
and Biophysics, Karolinska University, Stockholm, Sweden.


Cell polarity is fundamentally and intimately related to cell structure and function. 
Podocytes display a complex epithelial architecture and show a striking apical basal 
polarity manifested in the presence of molecularly and functionally different apical and 
basal membranes, slit diaphragm cellular junctions, and foot processes. Through their foot 
process arborizations, podocytes form a molecular sieve, which in collaboration with the 
GBM, is responsible for most of the selective permeability properties of the glomerular 
filtration barrier. Damage to the barrier results in proteinuria, a common pathomechanism in 
glomerular disease. In contrast to other renal epithelial cell types, less attention has focused 
on the apical basal polarity of podocytes and how this relates to their function. How does 
cell polarity relate to podocyte form and function?


Using zebrafish morpholino screens (crb2b), genetic mutants (pals1), and in vivo 
glomerular fltration permeability assays, we have recently identified novel functional 
requirements for members of the Crb/Pals/Patj cell polarity complex in podocyte foot 
process formation and differentiation. The Crb protein complex has evolutionarily 
conserved functions in regulating epithelial cell polarity. Crb2b is expressed in glomerular 
podocytes. Significantly, we found that the Nephrin protein was mis-localized in podocytes 
lacking these polarity complexes. We have extended and functionally validated the role of 
crb2b in podocytes with an insertional mutation in the crb2b gene, crb2bTg. Homozygous 
crb2bTg embryos phenocopy the crb2b morphant phenotype in all respects. Using co-
immunoprecipitation, we found that Crb2b and Nephrin are present in a common complex. 
Using the crb2bTg mutant, we have tested for genetic interactions with other crb polarity 
complex members in order to functionally define a crb signaling pathway in podocytes.


Together, these results make the novel prediction that fundamental regulators of cell 
polarity may control podocyte morphological differentiation and slit diaphragm formation 
by regulating protein trafficking and membrane biogenesis.
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Surface Expression of Nephrin Is Regulated through a Protein Interacting 
with PRKCA 1 (PICK1)/Protein Kinase C (PKC α) Dependent Mechanism  
Ivo Quack, Magdalena Woznowski, Romy Palmer, Johannes Stegbauer, Lars 
C. Rump, K. Lorenz Sellin.  Nephrology, UniversityHospital Duesseldorf, 
Duesseldorf, Germany.


Purpose:
Recently we could show that Nephrin endocytosis is triggered by protein - protein 


interaction with β-arrestin2. Interaction with the multiadaptor β-arrestin2 is usually 
dependent on phosphorylation of a serine or threonine residue of the target protein. The 
interaction motif of β-arrestin2 within the Nephrin C-terminus contains a PKC interaction / 
phosphorylation domain. So we speculated that PKC could be the critical kinase to control 
Nephrin endocytosis. Further we identified PICK1 as a binding partner of Nephrin and 
wanted to examine its role in Nephrin endocytosis.


Methods:
Experiments (Co-IPs, endocytosis assays, siRNA) were performed in a HEK293T 


overexpression experiments system and murine podocytes (WT and PKCα-deficient cells; 
gift Dr. M. Schiffer, Hannover).


Results:
PKC activation (PMA) boosts Nephrin endocytosis, whilst decreased PKC activity 


(Calphostin) ameliorates it. Studies with inhibitors and siRNA revealed PKCα as the 
critical isoform mediating this effect. Co-IP studies showed protein-protein interactions of 
the Nephrin C-terminus with PICK1 and PKCα. Cellular knockdown of PICK1 weakens 
the binding of PKCα to Nephrin. The interaction of PKCα with Nephrin also depends on 
the degree of PKC activation. Increased activity strenghthens the interaction markedly. 
Knockdown of PICK1 and and/or PKC (siRNA / dominant negative mutants) ameliorated 
Nephrin endocytosis and AP-1 signaling. As expected PKCα deficient podocytes also 
showed impaired Nephrin endocytosis.


Conclusions:
Our results suggest that PKCα activation induces the formation of a Nephrin/PICK1/


PKCα/β-arrestin2 complex and leads to the removal of Nephrin from the cell surface via a 
PICK1/PKC-dependent mechanism. Less surface abundance of Nephrin leads to impaired 
transactivation of AP1 signaling.
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Hepatocyte Nuclear Factor 1 Alpha Regulates Receptor-Mediated 
Endocytosis by a Transcriptional Control of Megalin and Cubilin 
Expression  S. Terryn,1 K. Tanaka,2 M. Pontoglio,2 O. Devuyst.1  1Nephrology, 
UCL, Brussels, Belgium; 2Institut Pasteur, Paris, France.


Hepatocyte nuclear factor 1 alpha (HNF1α) is a transcription factor expressed in liver, 
pancreas, intestine and kidney. Loss of function mutations of HNF1α in mouse (Hnf1α-/-) 
and humans (MODY3) are associated with diabetes and dysfunction of the kidney proximal 
tubule, reflected by defective water and solute reabsorption and low-molecular weight 
proteinuria. The proximal tubule cells (PTC) reabsorb ultrafiltrated proteins by an effective 
endocytic process mediated by the multi-ligand receptors megalin and cubilin.


To gain insights into transcriptional mechanisms operating in PTC, we performed 
in silico analysis and chromatin immunoprecipitation of megalin and cubilin promoters, 
which revealed several binding sites which interacted with HNF1α. The interaction of 
HNF1α with the promoters of megalin and cubilin was further demonstrated by cloning 
the fragment of interest in pGL3-luciferase and cotransfection with pRSV-Hnf1α in C33 
cells. Cotransfection resulted in an increased promoter activity. Next, HK-2 cells and 
primary PTC from Hnf1α+/+ and Hnf1α-/- mice were transfected with pRSV-Hnf1α. In HK-
2, Hnf1α overexpression resulted in a 2-fold upregulation of megalin and cubilin mRNA 
which coincided with a 3-fold uptake of FITC-albumin. By site-directed mutagenesis, we 
generated pRSV-Hnf1α1/T10M, M154T and R159W corresponding to HNF1α mutations 
found in MODY3 patients. Transfection with HNF1α mutants abolished the upregulation 
of megalin and cubilin and the increased endocytic activity. Primary PTC from Hnf1α-/- 
mice showed decreased expression of megalin and cubilin, and impaired endocytosis of 
albumin and transferrin (5- and 16-fold reduction, respectively). Overexpression of HNF1α 
in primary Hnf1α-/- PTC upregulated megalin and cubilin mRNA and increased uptake of 
FITC-albumin to a level comparable to primary PTC from Hnf1α+/+ mice.


These data demonstrate that HNF1α plays a key role in the constitutive expression 
of megalin and cubilin and in the regulation of endocytosis in PTC. They underline the 
importance of HNF1α as a transcriptional regulator to maintain normal PTC function.
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ADAM10 Activity Sheds the Ectodomain of the Amyloid Precursor like 
Protein-2 (APLP-2) and Regulates Specific Protein Expression in OKP 
Cells  Rong Cong, Yuanli Li, Daniel Biemesderfer.  Internal Medicine, Yale 
University School of Medicine, New Haven, CT.


A disintegrin and metalloprotease 10 (ADAM10) is a zinc-protease that mediates 
ectodomain shedding of numerous receptors including Notch and members of the amyloid 
precursor protein family (APP, APLP1 and APLP2). Ectodomain shedding frequently 
activates a process called regulated intramembrane proteolysis (RIP) that links cellular 
events with gene regulation. To characterize ADAM10 in kidney and in OKP cells we 
performed indirect immunofluorescence microscopy and immunoblotting of renal membrane 
fractions using specific antibodies. These studies showed that ADAM10 and APLP2 
colocalize in the brush border of the proximal tubule and in OKP cells. To study the role 
of ADAM10 activity in the proximal tubule we stably over-expressed wild type ADAM10 
or an inactive mutant ADAM10 in OKP cells. We found a direct correlation between the 
amount of active ADAM10 expressed and: (1) the amount of APLP2 ectodomain shed into 
the culture supernatant and, (2) the amount of NHE3 and megalin mRNA expressed as 
determined by qPCR when compared to mRNA of control proteins. In order to establish a 
link between ADAM10-mediated shedding of APLP2 and the effect on NHE3 and megalin 
mRNA expression we performed RNAi experiments using APLP2-specific shRNA in OKP 
cells. Cells expressing the APLP2 shRNA showed >80% knock down of APLP2 protein and 
mRNA as well as 60-70% reduction in NHE3 mRNA. Levels of megalin and Na,K-ATPase 
mRNA were not changed. These studies show: (1) ADAM10 and APLP2 are expressed 
in proximal tubule cells and, (2) ADAM10 activity has a pronounced effect on expression 
of specific brush border proteins. We postulate that ADAM10 and APLP2 may represent 
elements of a here-to-fore unknown signaling pathway in proximal tubule that links events 
at the brush border with control of gene expression.
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Genesis of Tubular Proteinuria in Mice Lacking the Lysosomal Protein 
SCARB2 (Limp2)  Michael J. Desmond,1 Darren Lee,1 Scott F. Fraser,1 Paul 
Saftig,2 Samuel F. Berkovic,3 Michael Schwake,2 David A. Power.1  1Department 
of Nephrology, Austin Health, Heidelberg, VIC, Australia; 2Biochemisches 
Institut, Christian-Albrechts Universitat Kiel, Kiel, Germany; 3Department of 
Medicine, University of Melbourne, Parkville, VIC, Australia.


Mutations of the intrinsic lysosomal protein SCARB2/Limp2 cause collapsing FSGS 
in humans, but there is no data concerning its role in tubular function. We first established 
by transfection studies that the disease-associated mutations in humans were associated 
with loss-of-function. Urine from Limp2 null mice separated by SDS-PAGE showed 
prominent bands at 31 kD and at <20 kD that were not present in urine from WT mice. 
Mass spectrometry showed that the upper band was α1 microglobulin and the lower was 
MUP-1. To determine whether there was a specific loss of proteins reabsorbed by megalin 
and cubilin, urines were immunoblotted for Vitamin D receptor binding protein (VDBP) 
and transferrin. Mice with anti-GBM disease were used as a positive control. Loss of VDBP 
was only seen in Limp2 null mice. Since megalin and cubulin are important in reabsorption 
of tubular proteins, their expression was examined in Limp2 null mice. Levels of mRNA 
detected by qRT-PCR were similar in knockout and WT, as was the level of protein detected 
by Western blot. Immunofluorescence microscopy, however, showed that neither megalin 
nor cubulin was expressed on the apical surface of proximal tubular cells of Limp2 null 
mice. Immunofluorescence microscopy of kidneys from normal mice showed lysosome-like 
structures in most tubules, and especially in the proximal convoluted tubule and collecting 
duct. In Limp2 null mice, there was little change in the presence of lysosome-like structures 
identified by LAMP-1 and LAMP-2 antibodies. The defect leading to tubular proteinuria, 
therefore, appears to be due to the inability of Limp-2 null mice to translocate megalin 
and cubulin to the epithelial cell surface, rather than a defect in formation of functional 
lysosomes. However, the presence of large quantities of MUP-1 in the urine of Limp2 null 
mice suggests a second abnormality in tubular protein reabsorption not explained by the 
absence of megalin and cubulin.
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Positioning of Crb3-Positive Membrane Is Required for aPKCζ 
Recruitment and Indispensable for Apical Lumen Formation in MDCK 
Cells  Marc A. Schlüter,1,2 Catherine S. Pfarr,1,2 Eileen L. Whiteman,1 Toby 
W. Hurd,1 Shuling Fan,1 Albert Liu,1 Ben Margolis.1  1Department of Internal 
Medicine, University of Michigan Medical School, Ann Arbor, MI; 2Medizinische 
Klinik D, Universitätsklinik Münster, Münster, Germany.


A hallmark of kidney development is the formation of the renal vesicle from the 
metanephric mesenchyme. Induced by the outgrowing ureteric bud, mesenchymal cells 
adhere through the expression of Cadherins, and subsequently form lumens in a process 
termed ‘mesenchymal to epithelial transformation’. Lumen formation is likely to be initiated 
through induction of polarity proteins like the apical Crb3/Pals1/Patj and Par3/Par6/aPKC 
protein complexes, but a detailed concept remains elusive.


Utilizing single dividing Madin-Darby Canine Kidney (MDCK) cells embedded into 
extracellular matrix as a model for initial lumen formation, we provide evidence that 
positioning of Crumbs3 (Crb3) -positive membrane is indispensable for this process. It 
accumulates in Rab11-positive recycling endosomes and partitions along the mitotic spindle 
to both daughter cells. Its trafficking to early cell adhesions between the two daughter cells 
results in the formation of a Crb3-positive lumen at the two-cell stage.


Knockdown of Crb3 significantly reduced early lumens in number and size. 
Furthermore, recruitment of atypical protein kinase C (aPKC) ζ was only intact in residual 
Crb3-positive areas. We successfully rescued lumen formation and aPKCζ recruitment with 
human GFP-tagged full-length Crb3. Although GFP-Crb3 lacking its PDZ-binding motif 
rescued lumen formation partially, cells failed to effectively recruit aPKC.


Finally, inhibition of aPKCζ led to ectopic localization of GFP-Crb3 and tight 
junction protein ZO-1 and in some cases to the formation of multiple lumens at the two-
cell stage.


We conclude that positioning of Crb3-positive membrane is indispensable for initial 
lumen formation after MDCK cell division. Once located at the initial cell adhesion site 
between the two daughter cells, Crb3 recruits aPKC, which exerts the central role of 
maintaining apical membrane identity, most likely through phosphorylation-dependent 
exclusion of basolateral proteins.
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Characterization of an Interaction between the Na,K-ATPase and a Rab 
GAP, TBC1D4/AS160  Daiane S. Alves, Glen A. Farr, Michael J. Caplan.  
Cellular and Molecular Physiology, Yale University, New Haven, CT.


The Na, K-ATPase is the major active transport protein found in the plasma membranes 
of renal epithelial cells. We are interested in identifying proteins that interact with the 
Na,K-ATPase to regulate its trafficking and function. In this work we characterize a newly 
identified interaction between the Na,K-ATPase and a Rab-GTPase activating protein called 
TBC1D4 (AS160). In muscle cells AS160 serves as a key signaling factor in the regulation 
of GLUT4 trafficking to the plasma membrane. Using SNAP-tag technology to isolate the 
sodium pump in association with its partner proteins, we detected an interaction between the 
Na,K-ATPase and AS160 by mass spectrometric analysis. The SNAP-tag technique permits 
isolation of temporally defined cohorts of Na,K-ATPase at different intervals following its 
biogenesis. The interaction between the Na,K-ATPase and AS160 was confirmed by Western 
blotting, and immunofluoresce experiments demonstrate that the co-localize when expressed 
in COS cells. Western blot and immunofluroescence experiments also demonstrate that 
AS160 is expressed in mouse kidney tubule epithelial cells. Over-expression of AS160 in 
transfected cells results in retention of Na,K-ATPase in cytoplasm structures, as is the case 
when AS160 is co-expressed with GLUT4. In summary, our results suggest that AS160 
may play an important role in modulating the cell surface expression of the Na,K-ATPase 
and may thus be a component of the machinery that regulates Na, K-ATPase trafficking in 
response to physiological signals in kidney cells.
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Deletion of Slc26a4 (pendrin) Impairs Bicarbonate Secretion in the 
Collecting Duct but Does Not Affect the Apical Cl-/HCO3


- Exchanger 
Activity in B-Intercalated Cells  Manoocher Soleimani,1,2,4 Jie Xu,1,2,4 Snezana 
Petrovic,1,2 Sharon Barone,1,2,4 Marian Miller,3 Hassane Amlal.1,2,4  1Veterans 
Administration Hospital; 2University of Cincinnati.


Pendrin is encoded by SLC26A4 (human)/Slc26a4(mouse) gene. Based on its 
localization on the apical membrane of B-and Non A-Non B- intercalated cells and in vitro 
functional studies it has been proposed that pendrin is the apical Cl-/HCO3


- exchanger in 
bicarbonate -secreting cells in the CCD. However, no study has examined the role of pendrin 
in the mediation of bicarbonate secretion in vivo and the apical Cl-/HCO3


- exchanger in 
B- and non A-non B intercalated cells. To address these issues, mice with genetic deletion 
of pendrin were generated. Accordingly, a 4.2 kb of Slc26a4 gene encoding exons 1-3, 
including ATG site was replaced with a Neo cassette, ES cells were electroporated with 
the targeting allele and blastocysts were microinjected with the recombinant mutant DNA. 
The mutant mice show the complete absence of pendrin expression in their kidneys as 
assessed by northern hybridization and immunofluorescence labeling. Pendrin ko mice 
display significantly acidic urine at baseline relative to wild type littermates (5.18 +/- 0.10 
pH in ko Vs. 5.91 +/- 0.10 in wt, p<0.002), consistent with decreased bicarbonate secretion 
in vivo. Interestingly, the acidic urine resulted in increased NH4


+ excretion in pendrin ko 
mice at baseline (57 +/- 2.19 mmoles/24 hrs in wt Vs. 105 +/-11 in ko, p<0.04), consistent 


with enhanced trapping of NH3 by H+ in the collecting duct. To our surprise, the apical 
Cl-/HCO3


- exchanger activity, assessed by the exchange of chloride for bicarbonate in 
BCECF-loaded cells in microperfused CCD, was intact in B-IC and non A-non B-IC cells. 
We conclude that Slc26a4 (pendrin) deletion impairs bicarbonate secretion in the CCD in 
vivo but does not affect the apical Cl-/HCO3


- exchanger activity in B-IC or nonA-nonB IC 
cells in CCD. Additional apical Cl-/HCO3


- exchanger (s) is (are) present in the CCD. The 
mechanism of bicarbonate secretion in the CCD and its inhibition in pendrin-deficient mice 
is a complex phenomenon and warrants additional investigation.
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Deletion of the Chloride/Base Exchanger Slc26a7 Causes Distal Renal 
Tubular Acidosis and Impairs Gastric Acid Secretion  Jie Xu,1,6 Penghong 
Song,2 Suguru Nakamura,3 Marian Miller,1 Sharon Barone,1,6 Seth L. Alper,5 
Brigitte Riederer,2 Janina Bonhagen,2 Lois J. Arend,4 Hassane Amlal,1,6 Ursula 
Seidler,2 Manoocher Soleimani.1,6  1Department of Medicine, University of 
Cincinnati, Cincinnati, OH; 2Department of Gastroenterolgy, University of 
Hannover, Hannover, Germany; 3Department of Biological Sciences, Murray 
State University, Murray, KY; 4Department of Environmental Health and 
Pathology, University of Cincinnati, Cincinnati, OH; 5Department of Medicine, 
Harvard Medical School, Boston, MA; 6Center on Genetics of Transport and 
Epithelial Biology, University of Cincinnati, Cincinnati, OH.


SLC26A7 (human)/Slc26a7(mouse) is a recently identified chloride/bicarbonate 
exchanger and/or chloride transporter that is expressed on the basolateral membrane of 
acid secreting cells in the renal outer medullary collecting duct (OMCD) and in gastric 
parietal cells. Here we show that mice with genetic deletion of Slc26a7 expression develop 
distal renal tubular acidosis, as manifested by metabolic acidosis and alkaline urine pH. 
In the kidney, the basolateral Cl-/HCO3


- exchanger activity in acid secreting intercalated 
cells in the OMCD was significantly decreased in hypertonic media (a normal milieu for 
the medulla) but was reduced only mildly in isotonic media. Changing from hypertonic to 
isotonic media (relative hypotonicity) decreased the membrane abundance of epitope-tagged 
Slc26a7 in kidney cells in vitro. These results correlated with in vivo studies showing that in 
water loading, which decreases the tonicity of medulla, Slc26a7 membrane abundance was 
significantly reduced in OMCD. In the stomach, stimulated acid secretion was significantly 
impaired in isolated gastric mucosa and in the intact organ. Microscopic analysis did not 
demonstrate any noticeable difference in kidney or stomach structure in Slc26a7 knockout 
mice. We propose that SLC26A7 dysfunction should be investigated as a potential cause of 
unexplained distal renal tubular acidosis or decreased gastric acid secretion in humans.
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Severe Metabolic Acidosis Causes Early Lethality in NBC1 W516X 
Knock-In Mice  Shih-Hua P. Lin,1,2 Yi-Fen Lo,2 Sung-Sun Yang,1,2 Gorge 
Seki.3  1Division of Nephrology, Department of Medicine, Tri-Service General 
Hospital, National Defense Medical Center, Taipei, Taiwan; 2Graduate Institute 
of Life Science, National Defense Medical Center, Taipei, Taiwan; 3Department 
of Internal Medicine, Tokyo University, Tokyo, Japan.


Background: We have identified a novel homozygous nonsense mutation (W516X) in 
the SLC4A4 gene encoding the sodium bicarbonate cotransporter (NBC1) in a Chinese girl 
with isolated pRTA and progressive ocular abnormalities. Purpose: To create an isolated 
pRTA-causing NBC1 W516X knockin mice and analyze their phenotypes.


Methods: We generated W516X NBC knockin mice (C57Bl/6 x129J background) using 
genetic engineering techniques. Phenotypes as well as mRNA and protein expression of 
NBC1 in renal tissues examined by real-time RT-PCR and immunoblotting were evaluated. 
Correction of metabolic acidosis was also assessed in homozygous mice.


Results: Compared with wild-type or heterozygous littermates, homozygous NBC1 
W516X mice exhibited smaller at birth, growth-retardation, and died before 23 days of 
age. Besides anemia, splenomegaly and ocular abnormalities, homozygous mice (n=8) 
had also severe metabolic acidosis with plasma HCO3


- concentration of 3.91 ± 0.1 mM 
and pH 6.91 ± 0.01, accompanied by remarkably lower mRNA expression of NBC1 (10 
±3 %) and virtually undetectable NBC1 protein, even truncate form, in kidney. There was 
no compensatory increased mRNA expression of NHE3, and AE1, A4 and B1 subunits 
of H-ATPase. Intraperitoneal (IP) alkali administration (100 µl 7.5% NaHCO3) daily 
before weaning and oral alkali supplementation (280 mM NaHCO3 in drinking water) 
after weaning not only exerted a significant increase in pH and HCO3, urine pH, and body 
weight, but also extended survival time to 7-8 weeks of age (p < 0.001) whereas IP saline 
(100 µl 7.5% NaCl) administration shortened the survival time to 15-16 days (p < 0.001) 
in homozygous mice.


Conclusion: Homozygous NBC1 W516X knockin mice exhibit severe metabolic 
acidosis and early lethality significantly ameliorated by alkali therapy and may represent 
a favorite animal model of metabolic acidosis and for the evaluation of mutation-specific 
rescue therapy with a novel nonsense suppressant, PTC124.
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A Novel SLC4A1 Mutation Causing Distal Renal Tubular Acidosis: 
Further Elucidation of C-Terminal Targeting Signals  Andrew C. Fry, 
Howard Trachtman, Fiona E. Karet.  Cambridge Institute for Medical Research, 
University of Cambridge, Cambridge, United Kingdom.


Failure of urinary acidification by collecting duct α-intercalated cells (α-ICs) results 
in distal renal tubular acidosis (dRTA). Autosomal dominant dRTA is caused by mutations 
in SLC4A1 resulting in mis-localization of its product, the chloride/bicarbonate exchanger 
AE1, either away from its normal α-IC basolateral membrane residency, or to an intracellular 
compartment.


The C-terminal tail of AE1 is a region rich in potential, but incompletely-characterised, 
targeting motifs. We have identified a novel AE1 mutation in a newly-referred family where 
dRTA segregates with disease through a four-generation pedigree, as determined by DNA 
sequencing and specific restriction enzyme digestion. This mutation - AE1-M909T - lies 
within the last four residues of the tail, within a potential PDZ-binding domain.


Expression of AE1-M909T in Xenopus oocytes confirmed relatively preserved 
anion exchange function, in keeping with the other defined mutations. To investigate the 
mechanism of disease, we examined stable expression of N-terminal GFP-tagged AE1 
constructs in a variety of cell types. In HEK293 cells, wild-type (AE1-wt) and AE1-M909T 
fusion proteins both reach the cell surface as judged by surface labelling. When stably 
expressed in polarised MDCK cells, GFP-tagged AE1-wt has normal basolateral residency. 
In marked contrast, the mutant protein is aberrantly targeted, with new appearance at the 
apical membrane, in addition to preserved basolateral presence.


Using an antibody-labelling assay, we demonstrate that AE1-wt traffics directly to the 
basolateral membrane, without transient passage via the apical domain. In contrast, AE1-
M909T traffics directly to both cell surfaces, implying gain of an apical targeting signal. 
This would cause dRTA through disruption of α-IC function.


A further construct lacking all four C-terminal residues is retained intracellularly. Taken 
together, these results suggest that basolateral targeting motifs are concentrated upstream of 
the extreme C-terminus of AE1, and that this micro-domain is important for maintenance 
of normal membrane residency.
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C-Terminal Membrane Topology of NBCe1-A Differs from AE1  Quansheng 
Zhu, Liyo Kao, Rustam Azimov, Weixin Liu, Debra Newman, Ira Kurtz.  
Medicine, UCLA, Los Angeles, CA.


NBCe1-A and AE1 belong to the SLC4 transport family of membrane proteins that 
mediate bicarbonate transport. The extensively analyzed topology of AE1 highlights the 
structural and functional importance of the C-terminal transmembrane region, which is 
considered to form the anion transport site. Residues in the C-terminal transmembrane 
region of NBCe1-A and AE1 are 40% homologous, however, no information is available 
on the topology of this region in NBCe1-A. In this study, we performed introduced 
cysteine scanning mutagenesis coupled with sulfhydryl specific chemistry in the C-terminal 
transmembrane region of NBCe1-A. One hundred twenty cysteine mutations were 
individually introduced between amino acids Val847 and Lys967 on a NBCe1-A construct 
in which five cytoplasmic endogenous cysteines were substituted with serines. The location 
of introduced cysteine residues were determined by whole cell labeling with two cysteine 
specific reagents: membrane permeant biotin maleimide (BM) and membrane impermeant 
MTS-TAMRA. Of 120 introduced cysteine mutations, 9 were labeled with BM (M858C 
and D960C-K967C) and 5 were labeled with MTS-TAMRA (S925C-A929C), suggesting 
the C-terminal tail is in the cytosol and a small extracellular loop resides between the last 
two transmembrane segments (TM). Functional analyses of residues Ala918-Phe932 (region 
corresponding to the transport site in AE1) shows that none of these residues is sensitive to 
the inhibition of MTSEA, indicating they are not lining the substrate translocation pore. Our 
data demonstrate that the C-terminal transmembrane region of NBCe1-A is tightly folded 
and differs from AE1 significantly in the following aspects: 1) the C-terminal region of 
NBCe1-A lacks the highly aqueous accessible re-entrant as observed in AE1; 2) the average 
size of NBCe1-A C-terminal TMs is greater than AE1; 3) the extracellular loop between 
the last two TMs is folded in a confined conformation, but not involved in the substrate 
translocation process. On the basis of results, we propose a new topology model for the 
C-terminal region of NBCe1-A.
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Rhesus Protein Rhcg Is Essential for Proton Excretion by the Kidneys  S. 
Bourgeois,1 A. Aydin,2 M. Mihailova,1 P. Houillier,3,5 R. Chambrey,3 D. Eladari,3,5 
Y. Colin,4,6 O. Devuyst,2 C. A. Wagner.1  1Institut of Physiology, University 
of Zürich, Zürich, Switzerland; 2UCL, Brussels, Belgium; 3UMRS872 and 
665 INSERM, Paris, France; 4UMRS872 and 665 INSERM, Paris, France; 
5University Paris 5, Paris, France; 6Paris, France.


Dysfunction of renal ammonium (NH4) excretion can cause distal renal tubular 
acidosis (dRTA). We investigated the role of the Rhesus protein Rhcg in NH4 handling 
and its potential involvement in proton (H) secretion by the collecting duct (CD). Rhcg 
is co-expressed in intercalated cells together with the H-ATPase B1 subunit. Genetic 
mutations or ablation of the B1 subunit cause dRTA. We first studied Rhcg+/+, +/- and 
-/- mice and B1-/- mice and their control in metabolic cages, under baseline (BL) and 
after an acute (AAL) and a chronic (CAL) HCl-load. Under BL, Rhcg-/- and +/- mice had 
no defect. B1-/- mice exhibited alkaline urine pH but no difference in blood parameters. 


After an AAL, Rhcg-/- mice exhibited metabolic acidosis (MA) with a decrease in blood 
pH and HCO3 concentration. Rhcg-/- excreted 50% less NH4 than control, concomitant 
with a more alkaline urine pH. Most of Rhcg-/- mice died before the end of CAL. They 
could not eliminate NH4 and exhibited massive dehydration. During CAL, Rhcg+/- and 
B1-/- mice exhibited aggravated MA with a lower blood pH and HCO3 concentration and a 
more alkaline urine as compared to control. Only B1-/- mice excreted less NH4 (30%) than 
their control. Rhcg+/- mice decreased their titratable acid excretion compared to control. 
Finally, we assessed luminal ammonia membrane permeability (MP) and H secretion in 
microperfused CD. After an AAL, CD from Rhcg+/- mice exhibited no defect. However, 
NH3 MP and H secretion were reduced in CD from Rhcg-/- mice. Moreover, in CD from 
control mice, inhibition of the H-ATPase with concanamycin not only blocked H-ATPase 
mediated H-secretion but also reduced NH3 MP. Rhcg is necessary to cope with an acid 
load. It might operate as a channel conductive for NH3. However, the metabolic similarities 
between Rhcg+/- and B1-/- mice and the H secretion defect observed in Rhcg-/- mice also 
suggest a direct link between Rhcg and the H-ATPase for final H excretion. Rhcg appears 
to be a good candidate for orphan dRTA.
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Intercalated Cell Specific Rh C Glycoprotein Deletion Alters Acidosis-
Stimulated Renal Ammonia Excretion  Hyun-Wook Lee,1 Jill W. Verlander,1 
Jesse M. Bishop,1,2 Raoul D. Nelson,3 Mary E. Handlogten,1 David Weiner.1,2  
1Division of Nephrology, University of Florida, Gainesville, FL; 2Nephrology 
and Hypertension Section, NF/SGVHS, Gainesville, FL; 3Division of Pediatric 
Nephrology, University of Utah, Salt Lake City, UT.


The Rhesus factor glycoprotein, Rhcg, is an [NH3]-specific transporter expressed 
in intercalated cells (IC) and principal cells (PC) in the kidney. Recent studies show 
Rhcg deletion inhibits basal and acidosis-stimulated renal ammonia excretion. To better 
understand the roles of IC and PC in renal ammonia excretion, we generated mice with 
IC-specific Rhcg knock-out (IC-Rhcg-KO) using floxed Rhcg mice expressing Cre-
recombinase under control of the H+-ATPase B1 subunit promoter (B1-Cre), an intercalated 
cell specific promoter. Control (C) mice were floxed Rhcg, B1-Cre-negative. Collecting 
duct intercalated cell number and distribution was similar in IC-Rhcg-KO and C mice. 
Immunohistochemistry confirmed IC-specific Rhcg deletion in IC-Rhcg-KO and normal 
expression in C mice. Under basal conditions, urine ammonia excretion and urine pH were 
similar in C and IC-Rhcg-KO mice. Male IC-Rhcg-KO and C mice were then acid-loaded 
by pair-feeding chow mixed with HCl, 0.4 M for 3 days (n=8 KO and 8 C). In C mice, acid-
loading increased both urinary [NH3] and total ammonia excretion. In IC-Rhcg-KO mice, 
urinary [NH3] did not increase on day 1, and was less than in C mice on day 2. Urine pH 
was lower in IC-Rhcg-KO mice than in C mice on days 1 and 2 of acid-loading. On day 3 
total urinary ammonia was significantly less in IC-Rhcg-KO than in C mice. In IC-Rhcg-KO 
relative to C mice studied at day 3, immunohistochemistry demonstrated increased apical 
polarization of intercalated cell apical H+-ATPase, particularly in the CNT. We conclude: 
1) IC Rhcg is necessary for increased urinary [NH3] in response to metabolic acidosis; 2) 
IC Rhcg is not necessary for normal basal ammonia excretion; 3) unlike global or dual 
IC and PC Rhcg deletion mice, adaptations partially preserve urinary ammonia excretion 
in IC-Rhcg-KO mice, suggesting that principal cell Rhcg-mediated ammonia transport 
contributes to renal ammonia excretion.
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Investigating the Mechanism of CO2 Transport through Human AQP1  
Raif Musa-Aziz,1,2 R. Ryan Geyer,1 Saher Shaikh,3 Emad Tajkhorshid,3 Walter 
F. Boron.1  1Physiol & Biophys, Case Western Reserve Univ, Cleveland, OH; 
2Physiol & Biophys, Univ of Sao Paulo, Sao Paulo, Brazil; 3Biochemistry, Univ 
Illinois at Urbana-Champaign, Urbana, IL.


Recently the Boron Lab showed that gas channels exhibit selectivity for CO2 over NH3 
(AQP4 ≅ AQP5 >> AQP1 > AmtB > RhAG). Such selectivity could play a physiological 
role in controlling gas fluxes. Here, to explore mechanisms of CO2 and NH3 movement 
through AQP1, we examine the effect of pCMBS (derivatizes C189 in throat of water pore) 
and DIDS (amino-reactive agent) on the maximum transient change in surface pH (∆pHS) of 
Xenopus oocytes caused by exposure to CO2 (5% CO2/HCO3


–) or NH3 (0.5 mM NH3/NH4
+) 


at fixed pHo of 7.50. ∆pHS (measured with microelectrode with 15-µm tip) reflects maximal 
CO2 or NH3 influx. We also used a video method to measure osmotic water permeability 
(Pf). Oocytes were injected with H2O or cRNA encoding wt AQP1 or AQP1-C189S. We 
found that pCMBS (1/2-h pretreatment) reduces the AQP1-dependent ∆pHS(CO2) by 40%, 
∆pHS(NH3) by 100%, and Pf by 50%. AQP1-C189S oocytes are resistant to the pCMBS 
effects. DIDS (1-h pretreatment) reduces AQP1-dependent ∆pHS(CO2) by 60%, but has 
no effect on NH3 permeability, or Pf. AQP1-C189S remains fully DIDS sensitive. Two 10-
min albumin washes (to scavenge unreacted DIDS) reduce the DIDS inhibition by ∼20%, 
indicating that ∼80% of DIDS inhibition is irreversible (suggesting a covalent interaction). 
The combination of pCMBS + DIDS eliminates AQP1’s CO2 permeability. Thus, H2O, NH3, 
and 40% of CO2 move through monomeric (pCMBS-sensitive) H2O pores, whereas 60% of 
CO2 takes another (DIDS-sensitive) pathway, possibly the central pore. As a possible mode 
of central-pore blockage, molecular dynamics simulations suggest that DIDS crosslinks 
K51 residues on diagonal monomers. A parallel abstract (Geyer et al) shows that DIDS 
indeed crosslinks AQP1 monomers, possibly via K51.
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GSK-3/mTOR Signaling Regulates Extracellular Matrix Deposition of 
Hensin, a Key Regulator of Kidney Adaptation to Metabolic Acidosis, by 
Blocking Galectin-3 Secretion  Soundarapandian Vijayakumar, Hu Peng, 
George J. Schwartz.  Pediatrics, University of Rochester Medical Center, 
Rochester, NY.


Hensin is a multimeric protein secreted by intercalated cells of the collecting duct. 
Extracellular matrix (ECM) deposition of hensin is critical for the adaptation of the 
collecting duct to metabolic acidosis. Kinetworks™ Phospho-Site Screen of cell lysates 
from an intercalated cell line (clone C) implicated the role of glycogen synthase kinase-3 
(GSK-3) signaling in ECM polymerization of hensin. To understand how GSK-3 signaling 
would affect ECM polymerization of hensin in detail, we cultured high density (HD) 
clone C cells with inhibitors to various upstream and down stream signaling targets of 
GSK-3 and evaluated their effects on HD clone C phenotype and ECM deposition of 
hensin. Inhibitors to GSK-3 ((2Z,3E)-6-Bromoindirubin-3-oxime, BIO), mTOR/S6 kinase 
(rapamycin) were used at doses ranging from 500nM to 20µM. In control experiment, HD 
cells were cultured with ERK pathway inhibitor U0126. Phalloidin staining revealed that 
the GSK-3 and mTOR inhibitors inhibited development of the apical actin cytoskeleton, 
characteristics of the HD clone C phenotype. Immunoblots of ECM isolated from these 
cells and immunostaining of non-permeabilized cells with anti-hensin antibody revealed that 
BIO and rapamycin also inhibited the ECM deposition of hensin. However, immunostain 
of permeabilized cells indicated that hensin synthesis was not altered. We have shown 
earlier that ECM hensin polymerization is mediated by secreted galectin-3. So, we tested 
whether the GSK-3/ mTOR signaling regulates ECM hensin deposition via the regulation of 
galectin-3 synthesis or secretion by performing immunoblots of cell lysates, and conditioned 
medium. Quantitative RT-PCR with galectin-3 specific primers was also performed. These 
studies show that while GSK-3/mTOR inhibitors do not block synthesis of galectin-3, they 
inhibit galectin-3 secretion significantly. Since galectin-3 is secreted using a non-classical 
mechanism, this result is very important in understanding the mechanism of galectin-3 
secretion and galectin-3’s role in epithelial differentiation.
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Toll-Like Receptor 2 (TLR2) Mediates Inhibition of HCO3
- Absorption by 


Bacterial Lipoprotein in Medullary Thick Ascending Limb (MTAL)  David 
W. Good, Thampi George, Bruns A. Watts, III.  Medicine, Univ TX Medical 
Branch, Galveston, TX.


Bacterial infection and sepsis are frequently associated with renal tubule dysfunction 
and dysregulation of systemic electrolyte balance. Whether these effects involve a direct 
action of bacterial components to alter renal tubule transport through innate immune 
receptors is not understood. Recently we demonstrated that HCO3


- absorption by the 
MTAL is inhibited directly by lipopolysaccharide (LPS), the dominant cell wall molecule 
of Gram-negative bacteria. The inhibition by LPS is mediated through TLR4. Here, we 
examined whether MTAL transport is altered by activation of TLR2, the receptor that 
recognizes immunostimulatory lipoproteins in cell walls of Gram-positive bacteria. Confocal 
immunofluorescence microscopy showed that TLR2 staining is observed exclusively in the 
basolateral membrane domain of rat and mouse MTALs. The functional role of TLR2 was 
examined in isolated, perfused MTALs using Pam3CSK4, a Gram-positive lipoprotein analog 
that selectively activates TLR2. Adding Pam3CSK4 (1 µg/ml) to the bath decreased HCO3


- 
absorption by 30% in rat and mouse MTALs. The inhibition by Pam3CSK4 was eliminated 
in MTALs from TLR2-/- mice. Inhibition of HCO3


- absorption by bath LPS via TLR4 is 
blocked by inhibitors of ERK activation. In contrast, the MEK/ERK inhibitor U0126 had 
no effect on inhibition by Pam3CSK4. In addition, Pam3CSK4 inhibited HCO3


- absorption 
by a similar amount in the absence or presence of bath LPS. Thus, agonists of basolateral 
TLR2 and TLR4 inhibit HCO3


- absorption additively through distinct signaling pathways. 
These results demonstrate that bacterial components act directly through TLRs to modify 
the transport function of renal tubules, identifying a new pathophysiological mechanism 
contributing to tubule dysfunction during bacterial infection. During polymicrobial sepsis, 
Gram-positive bacterial molecules acting through TLR2 and Gram-negative bacterial 
molecules acting through TLR4 can function through parallel signaling pathways to impair 
MTAL transport. The inhibition of luminal acidification may impair the correction of 
systemic metabolic acidosis that contributes to sepsis-induced organ failure.
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Fibroblast Growth Factor (FGF)-23 Inhibits Inflammation-Induced 
Calcification In Vitro in Human Vascular Smooth Muscle Cells (VSMCs)  
Wen Q. Pan,1 Xiong R. Ruan,1 David C. Wheeler,1 Jill Norman,1 John F. 
Moorhead,1 Zac Varghese,1 Cathy M. Shanahan,2 Robert R. Unwin.1  1Centre for 
Nephrology, UCL Medical School, London, United Kingdom; 2Cardiovascular 
Division, King’s College London, London, United Kingdom.


Vascular calcification is strongly correlated with morbidity and mortality in patients 
with advanced chronic kidney disease (CKD); it may be driven by both inflammation and 
elevated plasma phosphate levels. Phosphatonins, like FGF-23, are humoral regulators of 
phosphate metabolism that decrease extracellular phosphate concentrations by reducing 
absorption and suppressing 1α-hydroxylase activity, thereby potentially protecting against 
the harmful effects of high phosphate levels. We hypothesised that FGF-23 may prevent 
the development of vascular calcification in the setting of inflammation.


Human VSMCs from coronary arteries were cultured in standard growth medium. 
Eexperiments were carried out in an established calcification medium (M199, 6% fetal 
calf serum, 2.7mM calcium (Ca), 2mM phosphate (Pi)) or control medium (M199, 1.8mM 
Ca, 1mM Pi) for 7 days, in the absence or presence of lipopolysaccharide (LPS; 10µg/
ml). Calcium deposition was determined by Alizarin Red S staining and quantitated by 
total calcium measurement. Expression of osteogenic calcification genes was examined 
by real-time RT-qPCR.


Compared with control medium, calcification medium increased calcium deposition in 
VSMCs (10.96±2.84 vs 0.084±0.025µg/µg cell protein, p<0.001). LPS further enhanced this 
calcification. Induction of an inflammatory response by LPS was confirmed by an increase in 
IL-6 mRNA expression. FGF-23 (1ng/ml) inhibited VSMC calcification both in the absence 
or presence of LPS. While LPS increased expression of bone Gla Protein (BGP) mRNA, a 
classic calcification marker, FGF-23 had no effect, suggesting that FGF-23 inhibits VSMC 
calcification by a mechanism independent of osteogenic differentiation.


FGF-23 reduces calcium deposition by VSMCs exposed to high calcium and phosphate 
concentrations in the absence and presence of inflammation. These data highlight the 
therapeutic potential of phosphatonins in the prevention of vascular disease, especially in 
a setting of chronic inflammation.
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Rho Kinase (ROCK) Stimulates Matrix Vesicle Activity and Enhances the 
Calcification in Bovine Vascular Smooth Muscle Cells (BVSMC)  Neal X. 
Chen,1 Xianming Chen,1 Simon Atkinson,1 Kalisha O’Neill,1 Sharon Moe.1,2  
1Indiana University, Indianapolis, IN; 2VAMC, Indianapolis, IN.


Rho kinases (ROCK) play a critical role in VSMC differentiation and function and are 
implicated in the pathogenesis of cardiovascular disease and are downstream effectors of 
statins. The objective of this study is to investigate the role of ROCK in the pathogenesis 
of vascular calcification by evaluating the effect of ROCK siRNA and inhibitors on matrix 
vesicle mineralization potential and calcification in BVSMC. We first determined transfection 
efficiency and found that siRNA (compared to control scramble siRNA) decreased ROCK 
expression by 70%, 64% and 48% at 48, 72 hrs and 6 days, respectively in BVSMC. We 
then incubated ROCK siRNA or control siRNA transfected cells with calcification media 
(10 mM beta glycerophosphate). Compared to control siRNA, ROCK siRNA significantly 
increased alkaline phosphatase activity (ALP) in BVSMC (55±9 vs. 33±4 U/g, p<0.05, 
Day 3; 115±16 vs. 74±10 U/g, p<0.01, Day 6). In addition, calcification was significantly 
increased in ROCK siRNA transfected compared to control siRNA transfected BVSMC 
at 6 days (2.3±0.4 vs. 1.4±0.3 µmol/mg, p<0.05). To further examine the mechanism of 
calcification, BVSMC were incubated in calcification media or non calcification media in 
the presence or absence of ROCK inhibitor Y-27632 (Y), and matrix vesicles (MV) isolated 
by collagenase digestion. The results demonstrated that blockade of ROCK by Y-27632 
significantly increase ALP activity in MV isolated from calcified BVSMC (Calcified + Y 
=3348 ± 325 U/g protein, Calcified =2548±484 U/g protein; p<0.01) but had no effect on 
ALP activity in MV from control BVSMC. MV isolated from these experiments were then 
incubated on type I collagen-coated dishes with calcification media (without cells) for 3 
days. The results demonstrated that MV isolated from BVSMC incubated with Y-27632 
increased the ability of the MV to subsequently calcify collagen by 66%.


In conclusion, our data indicate that inhibition of ROCK by either Y-27632 or siRNA 
increased calcification, alkaline phosphatase activity and MV mineralization. Thus, the 
ROCK signaling pathway is an important negative regulator of vascular calcification.
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In Vivo Genetic Evidence for Suppression of Vascular Calcification by 
Reducing Serum Phosphate Levels, Even in the Presence of High Serum 
Calcium and 1,25-Dihydroxyvitamin-D Levels  Mutsuko Ohnishi,1 Teruyo 
Nakatani,1 Beate Lanske,2 Takashi Taguchi,3 Mohammed S. Razzaque.1  1Oral 
Medicine, Infection and Immunity, Harvard School of Dental Medicine, Boston, 
MA; 2Developmental Biology, Harvard School of Dental Medicine, Boston, MA; 
3Pathology, Nagasaki University, Nagasaki, Japan.


Klotho knockout mice (klotho-/-) have increased renal expression of sodium/phosphate 
co-transporters (NaPi2a), associated with severe hyperphosphatemia. Such serum 
biochemical changes in klotho-/-mice lead to extensive vascular calcification. To determine 
the significance of increased renal expression of the NaPi2a protein and concomitant 
hyperphosphatemia and vascular calcification in klotho-/-mice, we generated klotho and 
NaPi2a double knockout (klotho-/-/NaPi2a -/-) mice. Inactivation of NaPi2a activity 
from klotho-/-mice reversed the severe hyperphosphatemia to mild hypophosphatemia 
or normophosphatemia. Importantly, despite significantly higher serum calcium and 
1,25-dihydroxyvitamin D levels, the vascular calcifications were eliminated in klotho-/-/
NaPi2a-/- mice. Extensive cardiovascular calcification was consistently noted in klotho-/- mice 
by 6 weeks of age; however, these vascular and soft tissue abnormalities were absent even in 
12-week-old double knockout mice. Klotho-/-/NaPi2a-/- mice also regained body weight and 
did not develop the generalized tissue atrophy often noted in klotho-/- single knockout mice. 
Our in vivo genetic manipulation studies have provided compelling evidence for a pathologic 
role of increased NaPi2a activities in regulating abnormal mineral ion metabolism and soft 
tissue anomalies in klotho-/- mice. Notably, our results suggest that serum phosphate levels 
are the important in vivo determinant of calcification, and that lowering serum phosphate 
levels can reduce or eliminate vascular calcification, even in presence of extremely high 
serum calcium and 1,25-dihydroxyvitamin D levels. These observations have significant 
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clinical importance for CKD patients with cardiovascular calcification and suggest that 
reducing “phosphate toxicity” should be the single most important therapeutic priority in 
minimizing the risk of vascular calcification.


Disclosure of Financial Relationships: nothing to disclose


TH-FC152


Cortical Bone Loss Determines Vascular Calcification Development in Rats 
with Adenine Induced CKD with and without Ovariectomy  Tineke M. De 
Schutter, Ellen Neven, Andrei Postnov, Nora De Clerck, Patrick C. D’Haese.  
Laboratory of Pathophysiology, University of Antwerp, Antwerp, Belgium.


Vascular calcification (VC) and impaired bone metabolism are frequently seen in 
combination with each other in patients with chronic kidney disease (CKD), diabetics or 
postmenopausal women. Osteoporosis is often observed superimposed upon the presence 
of renal osteodystrophy. The inverse relationship between impaired bone mineralization/
increased bone loss and VC, the so called calcification paradox, is complex and not well 
understood. In this study, we investigated the effect of accelerated bone loss on aortic VC 
in rats with adenine induced CKD with or without ovariectomy (OVX).


Twenty-eight female Wistar rats were divided into 3 groups: NRF-OVX (normal renal 
function, n=8), CKD+OVX (n=12) and CKD+sham (n=8). CKD and VC were induced 
by administration of a 0.75% adenine/2.5% low protein/0.93%P diet during 4 weeks. Rats 
were fed a 1.03% phosphate diet before and after adenine treatment. Throughout the study, 
bone status and VC were evaluated in vivo by micro-CT. At sacrifice (week 6), VC was 
also assessed by bulk calcium analysis and Von Kossa staining. Serum PTH, and FGF-23 
were determined in addition to conventional serum biochemistry.


Renal function was similar in CKD groups but significantly reduced compared to 
NRF-OVX group (CKD 1.15mg/dl vs. NRF 0.47mg/dl p<0.001). Serum Ca levels of CKD 
groups were significantly decreased and serum P, PTH, FGF-23 levels were significantly 
increased versus NRF-OVX group, however, did not differ between both CKD groups 
neither was there a difference in degree of VC. A dramatic trabecular bone loss was seen 
in all groups which persisted until sacrifice in the NRF-OVX group. In both CKD groups 
however, trabecular bone density restored after adenine treatment and switch to a 1.03% 
dietary P. This coincided with the occurrence of cortical bone loss and development of VC. 
Neither cortical bone loss nor VC were seen in NRF-OVX group.


The appearance of VC in CKD-rats seems to be accompanied by inverse disturbances 
between cortical and trabecular bone and indicate that cortical rather than trabecular bone 
loss determines the development of VC in CKD.
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Early Chronic Kidney Disease (CKD) Stimulates Vascular Calcification 
(VC) and Decreased Bone Formation Rates Prior to Positive Phosphate 
Balance  Yifu Fang,1 Yanming Zhang,1 Suresh Mathew,1 Joseph Futhey,1 Richard 
J. Lund,2 Keith A. Hruska.1  1Pediatrics, Washington University, St. Louis, MO; 
2Medicine, Creighton University, Omaha, NE.


Hyperphosphatemic CKD stimulates calcification of atherosclerotic plaques through 
induction of osteoblastic differentiation of cells in the neointima stimulated by BMP-2/4 
and inhibited by Pi binders. In the atherosclerotic environment, CKD induces the CKD-
MBD, and stimulates expression of osterix, an osteoblast specific transcription factor in the 
aortas of atherosclerotic LDLR-/- mice fed a high fat diet. Here we tested the hypothesis 
that CKD induces the CKD-MBD and VC prior to positive phosphate balance. High fat 
fed LDLR-/- mice were subjected to renal cortical electrocautery and nephrectomy at 14 
weeks. At 22 weeks, treatment was begun with vehicle, CaAcetate 1%, CaAcetate 3% or 
CaCO3 3% from 22 to 28 weeks. The BUN’s in the mice with CKD were unchanged to 
mildly elevated 24-30mg/dl (<24 nl). CKD (stage 2 KD) stimulated accumulation of aortic 
and cardiac Ca levels and induced increased size and number of atherosclerotic plaque 
calcifications while Ca and Pi were normal. Serum Dkk-1 levels were increased from normal 
(246pg/ml) to 3146pg/ml in CKD, and bone formation rates were decreased compared to 
controls. Thus, early CKD stimulated the CKD-MBD manifested by decreased BFR and VC 
prior to causing positive Pi balance, or calcitriol deficiency. To analyze mechanism we used 
treatment with CaAc or CaCO3 as Pi binders. The treatments produced different effects on 
the serum Ca and Pi. Ca CO3 3% increased serum Ca from 7.0±1.4mg/dl in vehicle treated 
CKD to 9.1±0.4, p<0.01, and decreased serum Pi, while CaAc only increased the serum Ca 
to 7.9±0.9 (1% CaAc) or 7.9±0.5 (3% CaAc), and did not significantly decrease the serum 
Pi. Neither CaAc or CaCO3 therapy decreased aortic Ca or the Dkk-1 levels, but 1% CaAc 
significantly reduced cardiac Ca while the effects of 3% CaAc and CaCO3 were less. We 
conclude that early CKD causes the CKD-MBD with decreased bone formation through 
increased Dkk-1 and increases VC independent of the actions of positive Pi balance. CaAc 
may have protective actions on cardiac calcification.
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Relationship between Coronary Plaque Morphology by Virtual 
Histology-Intravascular Ultrasound (VH-IVUS) and Mineral Disorders 
in Hemodialysis Patients  Keiji Kono,1 Hideki Fujii,1 Junya Shite,2 Ken-ichi 
Hirata,2 Masafumi Fukagawa.1  1Nephrology and Kidney center, Kobe University 
School of Medicine, Kobe, Japan; 2Cardiology, Kobe University School of 
Medicine, Kobe, Japan.


Background: Many reports demonstrated that most of dialysis patients had coronary 
artery disease at the initiation of dialysis therapy and these patients had marked vascular 
calcification. Virtual Histology-Intravascular Ultrasound (VH-IVUS) provides coronary 
tissue maps which are color coded by four major plaque components (fibrous, fibro-
fatty, necrotic core and dense calcium), and it is able to characterize the coronary plaque 
composition in-vivo. The aims of this study were to identify characteristics of coronary 
plaques using VH-IVUS and its association with clinical characteristics in dialysis 
patients.


Methods: Twenty-three patients with coronary artery disease were included in this 
study. Twelve patients had normal renal function or mild renal insufficiency (control 
group) and 11 patients had maintenance dialysis therapy (HD group). We performed 
coronary angiography and VH-IVUS analysis on culprit segments for all the study patients. 
Laboratory tests were carried out by standardized clinical laboratory methods.


Results: Age, sex, and presence of diabetes, hypertension and hyperlipidemia were 
comparable between the two groups. Serum phosphorus levels and calcium-phosphorus 
products (Ca×P) were significantly higher in the HD group than in the control group. The 
result of VH-IVUS analysis showed that HD group had greater plaque volume, lower % 
fibrous plaque and higher % dense calcium (control group: 9.1±7.2 %, HD group: 23.7±21.9 
%, p<0.05) than control group. In addition, serum phosphorus levels were significantly 
associated with % necrotic core (r=0.436, p<0.05) and % dense calcium (r=0.511, p<0.05) 
in overall patients. Ca×P were significantly associated with % necrotic core (r=0.486, 
p<0.05) and % dense calcium (r=0.432, p<0.05).


Conclusion: Our findings suggest that amount of necrotic core and dense calcium 
increases and they are significantly associated with mineral disorders in hemodialysis 
patients.
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Sodium Thiosulfate Delays the Progression of Coronary Artery Calcification 
in Hemodialysis Patients  Sinee Disthabanchong, Surawat Adirekkiat, Vasant 
Sumethkul, Atiporn Ingsathit, Somnuek Domrongkitchaiporn, Bunyong 
Phakdeekitcharoen, Surasak Kantachuvesiri, Chagriya Kitiyakara, Pinkaew 
Klyprayong.  Division of Nephrology, Department of Medicine, Faculty of 
Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.


Coronary artery calcification (CAC) is prevalent among hemodialysis (HD) patients. 
Higher CAC score determined by computed tomography (CT) predicts cardiovascular 
mortality. In addition to modifying traditional cardiovascular risk factors, therapy aimed 
at lowering serum phosphate and calcium-phosphate product has been advocated. Sodium 
thiosulfate (STS), through its chelating property, removes calcium from precipitated 
minerals decreasing calcification burden in calcific uremic arteriolopathy and soft tissue 
calcification. The effect of STS on CAC has never been studied. Eighty seven chronic 
stable HD patients underwent multi-row spiral CT and bone mineral density (BMD) 
studies. Thirty two patients with CAC score >=300 were included in the study. STS was 
given by IV infusion twice a week immediately post HD for at least 4 months. CAC and 
BMD were reevaluated at the end of the treatment course. Baseline median CAC scores of 
the treatment and control group were 904 and 1014 respectively (P=0.84). Progression of 
CAC occurred in 25% (4/16) and 63% (10/16) of the patients in the treatment and control 
group respectively (P=0.03). CAC score was unchanged in the treatment group (P=0.26) 
but increased significantly by 27% in the control group (P=0.004). In univariate analysis, 
factors found to be associated with CAC progression included elemental calcium intake, 
serum phosphate, initial CAC score and administration of STS. Multivariate analysis 
adjusted for these factors revealed therapy with STS to be an independent protective factor 
(Odds ratio=0.05, 95% CI=0.003-0.84, P=0.04). BMD of total hip declined significantly 
in the treatment group. Major side effects associated with the infusion were persistent 
anorexia and widened anion gap. In conclusion, the effect of STS in delay the progression 
of CAC is encouraging and will necessitate a larger study. Caution should be emphasized 
on the possible adverse effect on bone mineralization.


Disclosure of Financial Relationships: nothing to disclose
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Treatment of Uremic Vascular Calcification with Pyrophosphate  W. Charles 
O’Neill,1 Bruce L. Riser,2 Marie-Claude Faugere,3 Hartmut H. Malluche,3 
Koba A. Lomashvili.1  1Renal Division, Emory University, Atlanta, GA; 2Renal 
Division, Baxter Healthcare, McGaw Park, IL; 3Division of Nephrology, Bone 
and Mineral Metabolism, University of Kentucky, Lexington, KY.


Pyrophosphate (PPi) is a potent endogenous inhibitor of vascular calcification in 
vitro and may be deficient in renal failure. We previously showed that bisphosphonates 
(nonhydrolyzable PPi analogs) inhibit vascular calcification in uremic rats but also inhibit 
bone formation. Therefore, we tested the efficacy of exogenous PPi in preventing uremic 
vascular calcification. In normal rats, PPi was rapidly hydrolyzed to orthophosphate in 
vivo with a half-life of 33.1 + 1.3 minutes, and this did not differ significantly between 
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subcutaneous (SC), intraperitoneal (IP), or intravenous routes and was not altered in 
anephric rats. Uremic vascular calcification was induced by feeding rats a high phosphate 
diet (1.06 %) containing 0.75 % adenine for 28 days. In addition, calcitriol (40 ng/kg 
three times per week SC) was given to produce a more consistent calcification (a dose 
that does not produce calcification in normal rats). Daily IP administration of NaPPi in 
a dextrose-containing, buffered saline solution (40 ml/kg) reduced aortic calcification 
by 78 % (1040 + 762 vs. 4773 + 565 nmol/mg in vehicle-treated rats; n > 6) under the 
conditions tested. In comparison, daily subcutaneous injections of NaPPi resulted in less 
inhibition of calcification and produced subcutaneous nodules. Histomorphometric analysis 
of femurs after calcein double-labeling revealed no effect of the IP-administered PPi on 
bone formation or mineralization, and PPi treatment did not alter body weight or plasma 
urea, calcium, or phosphate levels.


Plasma Ca Plasma P Plasma urea Bone 
formation


Osteoid 
volume


Mineralization 
rate


mM mM mM mm3/cm2/y % microns/d
Vehicle 1.58 ±0.08 6.5 ±0.3 25 ±3 43.2 ±8.5 2.18 ±0.66 6.8 ±0.5
PPi 1.50 ±0.06 6.7 ±0.3 25 ±3 45.3 ±6.2 1.62 ±0.54 6.8 ±0.6
We conclude that parenteral administration of pyrophosphate can substantially inhibit 
vascular calcification in uremic rats without adversely affecting bone formation or 
mineralization.


Disclosure of Financial Relationships: patent: Emory University.
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The Mechanisms of Vitamin D Receptor Activator (VDRA) Inhibition of 
Chronic Kidney Disease (CKD) Stimulated Vascular Calcification (VC)  
Yanming Zhang, Suresh Mathew, Yifu Fang, Toshifumi Sugatani, Keith A. 
Hruska.  Pediatrics, Washington University, St. Louis, MO.


Observational studies suggesting a survival advantage in CKD with receipt of VDRA, 
and other studies demonstrating that vitamin D analogs cause VC are in conflict. We have 
reported that VDRA is protective against aortic calcification in a model of CKD stimulated 
atherosclerotic VC in the high fat fed LDLR-/- mouse. Doses of the VDRAs just sufficient to 
diminish secondary hyperparathyroidism caused by induction of CKD stopped progressive 
aortic VC. Inhibition of aortic VC by VDRAs was associated with inhibition of phosphate 
stimulated osteoblastic gene expression in the aorta, and stimulation of osteoblastic 
function in the skeleton. The effects of VDRA in vivo were studied in vitro using primary 
cultures of human vascular smooth muscle cells (hVSMC) derived from atherosclerotic 
aortas responding to high phosphorus culture media. Low doses (1010M) of 1,25(OH)2D2 
inhibited high media Pi stimulation of RUNX2 and osterix expression. Decreased expression 
of osteoblastic matrix proteins, such as osteocalcin, with vitamin D response elements 
in their proximal promoters suggested that the dominant VDRA effect was inhibition of 
osteoblastic transition. One potential mechanism of this action would be the repression 
of osteoblastic transition by stimulation of VSMC differentiation. Myocardin, a VSMC 
specific transcription factor, was found to be expressed in low levels in conditions with 
osteoblastic transition. In culture conditions favoring VSMC differentiation, 1,25(OH)2D2 
1010M stimulated myocardin expression and increased the target genes, calponin, sm22, 
αSM actin, and SM myosin. Higher doses of 1,25(OH)2D2, 109M, stimulated VSMC 
apoptosis. Increasing media Pi in these conditions suppressed myocardin and stimulated 
matrix mineralization. 1,25(OH)2D2 1010M inhibited high media Pi induced mineralization. 
The inhibition of RUNX2 expression by 1,25(OH)2D2 was blocked by retroviral induced 
siRNA to myocardin. We conclude that the mechanism of VDRA induced protection in 
VC is stimulaltion of VSMC differentiation through the myocardin pathway and repression 
of osteoblastic transition.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Calcitriol on Vascular Calcification and Uremic Osteodystrophy  
W. Charles O’Neill,1 Xiaonan Wang,1 Marie-Claude Faugere,2 Hartmut H. 
Malluche.2  1Renal Division, Emory University, Atlanta, GA; 2Division of 
Nephrology, Bone and Mineral Metabolism, University of Kentucky, Lexington, 
KY.


Calcitriol may exacerbate vascular calcification in renal failure. The mechanism and the 
doses at which this may occur are unclear. We used quantitative PCR to examine the effect 
of calcitriol on aorta in vivo and in culture, and determined the effect on aortic calcification 
and secondary hyperparathyroidism in the adenine rat model of uremia. Calcitriol did not 
increase aortic expression of runx2, osterix, or alkaline phosphatase in vitro or in vivo 
but did increase expression of the calcitriol-metabolizing enzyme CYP24A1, indicating 
activation of vitamin D receptors. Rats were fed 0.75 % adenine and 1.06 % phosphorus 
diets and given calcitriol subcutaneously thrice per week for 28 days.
1,25 D dose median aortic Ca plasma 1,25 D plasma PTH plasma Ca plasma P
ng/kg nmoles/mg pg/ml pg/ml mM mM
0 52 6.3 + 1.8 722 + 81 2.0 + 0.1 5.9 + 0.3
10 56 4.9 + 0.7 846 + 137 2.0 + 0.1 5.9 + 0.2
40 5644 33 + 6 446 + 73 2.1 + 0.1 6.3 + 0.2
100 7856 80 + 6 348 +66 2.2 + 0.1 5.9 + 0.6
At 40 ng/kg but not 10 ng/kg, calcitriol suppressed parathyroid hormone (PTH) but also 
increased aortic calcification. With 40 ng/kg calcitriol, osteoblast number trended down 
from 710 + 143 to 453 + 110 per 100 mm (vs. 116 + 24 in nonuremic rats) but activity 
(mm2/yr/osteoblast) improved from 101 + 47 to 232 + 124 (vs. 285 + 75 in nonuremic 
rats). Osteoclast number did not change (from 235 + 35 to 304 + 64 per 100 mm (vs. 36.6 
in nonuremic rats). We conclude that in the adenine-high phosphate model of renal failure, 
calcitriol does not suppress PTH without inducing vascular calcification. The calcification 


cannot be explained by upregulation of calcification-related genes in vascular smooth muscle 
and occurred without suppression of bone turnover. The failure of calcitriol to suppress bone 
turnover may relate to the dose or duration of treatment. The increase in bone formation 
suggests a common mechanism whereby calcitriol increases mineralization at both sites. 
Supported by NIH DK069681.


Disclosure of Financial Relationships: nothing to disclose
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The Sensitivity and Specificity of Neutrophil Gelatinase-Associated 
Lipocalin (NGAL) in Acute Kidney Injury – A Systematic Review and 
Meta-Analysis  Michael Haase,1 Rinaldo Bellomo,2 Prasad Devarajan,3 Duska 
Dragun,1 Anja Haase-Fielitz,1 NGAL Meta-Analysis Investigator Group.1  
1Charité – University Medicine Berlin; 2Austin Hospital, Melbourne, Australia; 
3Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.


Background To estimate the accuracy of Neutrophil Gelatinase-Associated Lipocalin 
(NGAL) predicting acute kidney injury (AKI).


Study design Meta-analysis of observational cohort studies contacting each author to 
complete and return custom-made datasheets using standardized AKI definition and timing 
of NGAL measurement.


Selection criteria for studies MEDLINE, EMBASE, CENTRAL databases and congress 
abstracts reporting the value of NGAL to predict AKI.


Outcomes The primary outcome was AKI defined as an increase in serum creatinine 
>50% from baseline to peak value within 7 days. Secondary outcomes included renal 
replacement therapy initiation and in-hospital mortality.


Results Using a hierarchical bivariate model, we analyzed data from 19 studies and 8 
countries involving 2538 patients, out of whom 461 (18.2%) developed AKI. Overall, the 
diagnostic odds ratio (DOR [95%CI]) of NGAL to predict AKI was 18.6 (9.0-38.1), Fig. 
1. The DOR when standardized platforms were used was 25.5 (8.9-72.8) with cut-off of 
>150 ng/mL for AKI compared to 16.7 (7.1-39.7) for ‘research-based’ NGAL assays. In 
cardiac surgery patients, the DOR of NGAL was 13.1 (5.7-34.8), in critically ill patients 
10.0 (3.0-33.1) and after contrast infusion 92.0 (10.7-794.1). The diagnostic accuracy of 
plasma/serum NGAL (17.9 [6.0-53.7]) was similar to that of urine NGAL (18.6 [7.2-48.4]). 
Children had higher DOR (25.4 [8.9-72.2]) compared to adults (10.6 [4.8-23.4]). NGAL 
was a useful prognostic tool predicting renal replacement therapy initiation (12.9 [4.9-33.9]) 
and in-hospital mortality (8.8 [1.9-40.8]).


Conclusions NGAL appears to be of diagnostic and prognostic value for AKI.


Disclosure of Financial Relationships: honoraria: Abbott, Biosite.
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Evaluation of Urinary L-FABP as an AKI Biomarker in Mixed ICU  Kent 
Doi,1 Takeshi Sugaya,2 Kousuke Negishi,1 Tomoko Ishii,1 Yoshifumi Hamasaki,1 
Toshiro Fujita,1 Naoki Yahagi,3 Eisei Noiri.1  1Nephrology and Endocrinology, 
University of Tokyo, Tokyo, Japan; 2CIMIC, CO., Ltd., Tokyo, Japan; 3Critical 
Care Medicine, University of Tokyo, Tokyo, Japan.


New AKI biomarkers have been evaluated in relatively homogeneous cohorts such as 
post-cardiac surgery and/or pediatric patients. However, only several studies examined new 
AKI biomarkers on heterogeneous patient cohorts that have a wide variety of diseases and 
co-morbidities. The present study is aimed to evaluate whether urinary L-type fatty acid 
binding protein (L-FABP) can detect and predict AKI in a cohort of adult ICU patients. Adult 
patients who admitted to the ICU of Tokyo University Hospital were eligible. Patients with 


ESRD were excluded. 272 patients (medical 130, elective surgery 102, emergency surgery 
40) were enrolled. Urine samples collected within 12 hr of admission were analyzed for 
urinary L-FABP, N-acetyl-β-D-glucosaminidase (NAG), and albumin. AKI was defined 
with the RIFLE serum creatinine criteria at the admission of ICU [AKI 51 (18.8%), R 22, 
I 17, F 12]. Urinary L-FABP levels were significantly higher in AKI patients than non-
AKI patients [non-AKI 74.5±73.2 ng/ml, R 661.1±231.9 ng/ml, I 1489.1±263.8 ng/ml, F 
1300.3±314.0 ng/ml, p<0.05]. Urinary L-FABP had the highest area under the receiver 
operating characteristic curve (ROC-AUC) among the three urinary markers (L-FABP 
0.764, NAG 0.703, Alb 0.700). 47 patients were newly diagnosed as AKI during 1 week 
time flame after ICU admission. These patients showed significantly higher urinary L-FABP 
levels at ICU admission than non-AKI patients (AKI 227.6±68.7 ng/ml, non-AKI 23.2±35.8 
ng/ml, p<0.05). The 14-day mortality of this cohort was 4.0% and non-survivors showed 
significantly higher urinary L-FABP levels (non-survivor 1169.7±369.5 ng/ml, survivor 
226.9±73.6 ng/ml, p<0.05). Urinary L-FABP had the highest ROC-AUC for the 14-day 
mortality (L-FABP-AUC 0.800, NAG-AUC 0.570, Alb-AUC 0.760). Combining the three 
markers modestly enhanced the sensitivity and specificity. In conclusion, our data indicated 
that urinary L-FABP could detect AKI at the ICU admission, predict AKI development and 
mortality in mixed ICU that has heterogeneous patients.


Disclosure of Financial Relationships: nothing to disclose
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Utility of Combining Urine and Serum Biomarkers for Detection of Acute 
Kidney Injury  Won K. Han, Svastijaya Daviratanasilpa, Yanqing Zhu, Bonita 
Falkner.  Medicine/Nephrology, Thomas Jefferson University Hospital, Jefferson 
Medical School, Philadelphia, PA.


We have developed economical ELISA assays for acute kidney injury (AKI) 
biomarkers such as kidney injury molecule-1 (KIM-1), hepatocyte growth factor (HGF), 
neutrophil gelatinase associated lipocalin (NGAL), and interleukin-18 (IL-18). Using 
these biomarkers assays, we examined whether combining AKI biomarkers, which can 
be detected in both urine and serum samples, will have higher sensitivity for diagnosing 
AKI compared with individual biomarkers in a cross-sectional study. Urine samples were 
collected from 94 patients with AKI and 211 non-AKI patients. In subset of patients and 
controls, serum samples were also collected from 56 patients with AKI and 71 patients 
with non-AKI. Biomarkers were quantified and urinary biomarkers were normalized to the 
urinary creatinine concentration. Receiver-operating characteristic curves were drawn and 
the areas under the curve (AUC) compared for performance of detecting AKI. The AUCs 
for individual urine KIM-1, HGF, NGAL, and IL-18 were 0.94, 0.96, 0.91, and 0.88 for 
diagnosing AKI, respectively. The AUCs for individual serum KIM-1, HGF, NGAL, and 
IL-18 were 0.95, 0.90, 0.85, and 0.94 for diagnosing AKI, respectively. The performance 
of combining both urine and serum KIM-1, HGF, NGAL and IL-18 was even better: the 
AUCs were 0.98, 0.97, 0.94, and 0.99, respectively. The AUC was perfect for diagnosing 
AKI when combining all four urine or serum biomarkers. In conclusion, our results suggest 
that a combination of AKI biomarkers, which are detected in both urine and serum samples, 
enhances the sensitivity of diagnosing AKI.


Disclosure of Financial Relationships: nothing to disclose
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Early Detection of Acute Kidney Injury by Capillary Electrophoresis 
Mass Spectrometry Based Urinary Low Molecular Weight Proteome 
Profiling  Stefan A. Herget-Rosenthal,2,3 Harald Mischak,1 Jochen Metzger.1  
1Mosaiques-Diagnostics AG, Hannover, Germany; 2Dept. of Medicine, Rotes 
Kreuz Krankenhaus, Bremen, Germany; 3Div. of Nephrology, University 
Duisburg-Essen, Essen, Germany.


Background: Acute kidney injury (AKI) is a common comorbidity in intensive care 
unit (ICU) patients. In order to prevent its progression and to improve its outcome, accurate 
and early detection of AKI are crucial. However, progress in AKI treatment is hampered 
by the lack of adequate diagnostic markers.


Methods: We used capillary electrophoresis coupled with mass spectrometry (MS) 
to identify urinary polypeptides predictive for AKI in daily sequential urine samples of a 
training set of ICU patients with and without AKI (n=87: 38 AKI/49 non-AKI). AKI was 
defined by serum creatinine according to AKIN definition. The statistically most significant 
markers were combined to a support vector machine-based classification model. The model 
was independently validated in blinded sets of ICU (n=20: 9/11) and of hematopoietic 
stem cell transplantated (HSCT) patients (n=38: 16/22). All polypeptides were sequenzed 
after MS fragmentation.


Results: The biomarker model consisted of 20 polypeptides. This model performed 
very accurately to detect AKI in the training set (AUC ROC 0.99) as well as in the ICU 
(AUC ROC 0.79) and the HSCT validation set (AUC ROC 0.90). Our model permitted 
detection of AKI equally well 5 to 6 days (AUC ROC 0.90), 3 to 4 days (AUC ROC 0.86), 
and 1 to 2 days (AUC ROC 0.89) prior to the diagnosis with serum creatinine. Sequenzing 
demonstrated up-regulation of 5 albumin, 4 beta-2-microglobulin and 2 alpha-1-antitrypsin 
fragments, and down-regulation of 5 collagen type 1, 3 fibrinogen-alpha-chain and 5 
collagen type 3 fragments.


Conclusion: The established urinary polypeptide marker model allows accurate 
detection of AKI in different patient cohorts and as early as 5 to 6 days prior to serum 
creatinine. There is a biological rational in the pathophysiology of AKI for the up- or down 
regulation of all 6 proteins whose fragments were identified.


Disclosure of Financial Relationships: nothing to disclose
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Netrin-1: A Novel Universal Biomarker of Human Kidney Injury  Ganesan 
Ramesh, Osun Kwon, Kwangmi Ahn.  Medicine/Nephrology, Pennsylvania State 
University College of Medicine, Hershey, PA.


Currently available functional biomarkers such as serum creatinine and blood urea 
nitrogen are insensitive and inaccurate for the diagnosis of various renal diseases and often 
increases late in the course of renal functional deterioration. Netrin-1, a laminin related 
secreted molecule, expression is minimal or absent in normal kidney. However, Netrin-1 
protein is highly induced in tubular epithelial cells after different renal insults and can be 
detected in urine from mice which sustained acute kidney injury (AKI). The current study 
was carried out to evaluate whether netrin-1 is present in urine from patients with established 
AKI and may serve as a universal urinary biomarker of kidney injury. We analyzed netrin-1 
levels in urine by sandwich ELISA from 10 healthy controls, 22 recipients of a renal 
allograft, and 11 ischemia, 13 sepsis, 9 radiocontrast and 8 drug induced AKI patients. The 
urinary netrin-1 levels were significantly higher in all subject groups (p<0.005) compared to 
controls. The highest level of netrin-1 was observed in sepsis associated AKI (2196±1113 
pg/mg of creatinine) and urine samples obtained 2 hrs after transplant (1978±438 pg/mg 
of creatinine). In contrast, netrin-1 was undetectable in serum from the transplant patients. 
In conclusion, netrin-1 can be detected in urine from patients with many forms of AKI and 
may serve as a useful universal biomarker for renal tubular injury.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of Defining Acute Kidney Injury (AKI) Using Serum Cystatin 
C (CysC) Versus Serum Creatinine (SCr) in Critically Ill Children  M. 
Zappitelli,1 M. Bennett,2 P. Devarajan,2 J. Drolet,1 L. Vertullo,1 K. MacLean,1 
A. Blinova,1 P. Lai,1 R. Patel,1 R. Gottesman,1 J. V. Bonventre,3 V. Sabbisetti.3  
1Montreal Children’s Hospital, MUHC; 2Cincinnati Children’s Hospital, 
Cincinnati, OH; 3Brigham and Women’s Hospital.


CysC may be an alternate marker of AKI, as a better marker of glomerular filtration rate 
than SCr. It is unclear how to interpret acute CysC change. We 1)Compared AKI rate and 
classification of CysC (CysCAKI) vs SCr-based (SCrAKI) AKI definitions, 2)determined 
if the relation between CysCAKI and SCrAKI with intensive care (ICU) length of stay 
(LOS) and urine biomarkers differed, 3)examined correlation of CysC changes (∆CysC) 
and ∆SCr and 4)determined if CysC rises ≥1.5X baseline before SCr does with AKI. We 
prospectively studied children admitted to the Montreal Children’s Hospital ICU. Baseline 
SCr=lowest in 3 mths prior or during admission. Baseline CysC =lowest during admission. 
AKIN definition was applied to both markers to define AKI. Cox regression was used to 
evaluate the effect of CysCAKI and SCrAKI on LOS. CysC %rise in the 48hrs prior to 
1.5X SCr rise was examined. We studied 77 children (mean±SD age=4.7±5.9 yrs, 69% 
male, 83% ventilated, 43% pressors, 48% steroid use). 45% had SCrAKI (26, 9 and 10%: 
Stages 1, 2 and 3 AKI); 52% had CysCAKI (23, 20 and 9%: Stages 1, 2 and 3 AKI), [%AKI 
agreement=65%; Kappa=0.30, p<0.04). The association with longer LOS was stronger for 
CysCAKI (HR=0.33,95%CI 0.19-0.60) than for SCrAKI (HR=0.71,95%CI 0.32-1.02), 
independent of age, gender, ventilation, pressors and steroids. Urine NGAL, IL-18 and 
KIM-1 were higher in pts with SCrAKI (p<0.05 for KIM-1) and CysCAKI (p<0.05 for 
IL-18 and KIM-1). Daily ∆CysC weakly correlated with ∆SCr (r=0.22, p<0.002). In pts 
with SCrAKI, CysC rose 166±95% and 139±35% at 1 and 2 days pre SCrAKI. Pts with 
SCrAKI for>1 day had higher CysC% rise (190±58%) at SCrAKI attainment vs pts with 
1 day duration of SCrAKI (131±43%, p<0.03). AKI may be defined by CysC change, 
but there is only moderate agreement with SCr- based definition. The AKI vs outcome 
relation may be stronger when defining AKI by CysC. CysC may rise slightly before SCr 
does with AKI.


Disclosure of Financial Relationships: nothing to disclose
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Preventing AKI with Off-Pump Strategy in Coronary Artery Bypass 
Grafting (CABG) Surgery. A Risk-Adjusted Propensity-Matched Cohort 
Study  Alejandro Ferreiro,1 Raúl Lombardi.2  1Dpt Statistics, Instituto Nacional 
de Cirugía Cardíaca, Montevideo, Uruguay; 2Dpt. Critical Care Medicine, 
IMPASA, Montevideo, Uruguay.


Purpose: to evaluate the risk-adjusted incidence of AKI after CABG in OFP vs ONP. 
Methods: all adult patients submitted to CABG surgery between 1/1/2000 and 12/31/2007 
were enrolled (n=4025; 1587 OFP (39.4%), 2438 ONP (60.6%)). ESRD patient were 
excluded. The INCC prospectively-collected database with more than 490 variables was 
used for analysis. Demographics, comorbidities, intraoperative and postoperative (PO) 
variables, and 30-day mortality (OM) were registered. AKI was defined according to 
RIFLE criteria. All patients were propensity-matched accordingly with a logistic regression 
(EuroSCORE (ESC), bypass number and diabetes) derived probability of receiving OFP, 
on a 1 OFP x 2 ONP patients basis. Statistical analysis. χ2 or the Fisher exact test, Mann-
Whitney test, Kruskal-Wallis test, ANOVA and multivariate logistic regression analysis 
were used according to data characteristics and study design. Statistical significance was 
accepted at a two-sided p<0.05.


Results: 834 OFP and 1668 ONP patients were included into analysis: age 64.9±10.8 
yrs (31-91). No differences between groups (OFP vs ONP, (*)=p<0,05) in: diabetes, ESC, 
previous stroke, second surgery, hemodinamic instability, LVEF, AMI, sex, bypass number, 
age and preoperative (PreO) SCr and eGFR. In PO: SCr: 1,31 mgrs./dl vs.1,52 mgrs./dl. 
(*), AKI: 17.7% vs 27.2% (*); RRT: 0.4% vs 2.3% (*). PreO SCr-stratified AKI incidence 
(<1.2; 1.2-2.0; >2 mg/dl): 16.9%; 17.8%; 40% vs 25.4%; 28.3%; 60.6% (*). RRT: 0%; 0%; 


12.5% vs 0.7%; 1.8%; 43% (*). The PreO vs PO SCr only differed in ONP (1.16 vs 1.54 mg/
dl, p<0.001). There was less OM in OFP (2.2 % vs. 3.7% (*)) due to less OM in non-AKI 
patients (1.8% vs 7.4%, (*)). The benefit of OFP on kidney function was observed in all 
the spectrum of co-morbidity (ESC) (*). Conclusion: Lower incidence of AKI and a 6-fold 
reduction of RRT were observed in OFP, in all the PreO renal function and comorbidity risk 
spectrum, resulting in a lower 30-day mortality. Few other preventive strategies described 
in the literature demonstrated such impact on PO AKI after CABG surgery.


Disclosure of Financial Relationships: nothing to disclose
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Remote Ischemic Preconditioning Prevents Acute Kidney Injury during 
Cardiopulmonary Bypass  Robert Zimmerman,1 Prosperity U. Ezeanuna,1 
Jane Connor Kane,2 Catherine Cleland,3 Robert S. Kramer,2 John Braxton,2 
Angus Christie,3 Anne C. Breggia,4 Christopher Ryan.2  1Division of Nephrology, 
Maine Medical Center; 2Division of Cardiothoracic Surgery, Maine Medical 
Center; 3Department of Anesthesiology, Maine Medical Center; 4MMCRI, Maine 
Medical Center, Portland, ME.


Ischemic preconditioning mitigates ischemia-reperfusion injury (IRI). Because IRI and 
acute kidney injury (AKI) associated with cardiopulmonary bypass (CPB) have similar 
pathophysiologies, we hypothesize that remote ischemic preconditioning (RIPC) prior to 
cardiac surgery prevents AKI during CPB.


Methods: Sixty-eight adult subjects undergoing cardiac surgery with CPB were 
stratified for type of surgery and randomized in single-blind fashion to RIPC or control 
groups. RIPC was performed before surgery with 3 five-minute inflations of a thigh 
tourniquet to 200 mm Hg. Controls received usual care. Primary outcome was incidence 
of AKI defined by increase in Scr from baseline ≥ 0.3 mg/dl within 48 hours, a change 
in renal function associated with increased morbidity and mortality. Secondary outcomes 
were incidence of oliguria within the first 12 hours after surgery and difference between 
pre-operative and three-hour post-operative serum neutrophil gelatinase-associated lipocalin 
(NGAL) (IFA, Biosite). Sixty-five subjects were analyzed for the primary outcome.


Results: AKI occurred in 8/34 (24%) subjects randomized to RIPC and in 15/31 (48%) 
subjects randomized to control (p=0.04, Fisher’s exact). Oliguria and mean change in serum 
NGAL were not significantly different between groups.
Baseline Characteristics and Results


Control (N=31) RIPC (N=34)
BASELINE CHARACTERISTICS
Age (years) 66±11 62±9
Male 20 24
Serum creatinine (mg/dl) 0.97±32 0.98±0.25
Peripheral Vascular Disease 4 0
Pre-operative IABP 0 1
Prior Cardiac Surgery 10 4
Valve Surgery 11 12
HTN 26 25
COPD 3 6
LVEF<35% 1 7
CPB time (minutes) 115±31 119±38
RESULTS
AKI 15 8†
Oliguria 0 0
∆ Serum NGAL (ng/ml) 59±64 65±85§
Means reported ± standard deviation. † p = 0.04, § p = NS. 


Conclusion: The results of the study support the hypothesis that RIPC prevents AKI 
associated with CPB.


Disclosure of Financial Relationships: nothing to disclose
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Statins and the Risk of Acute Kidney Injury and Mortality in Patients 
Undergoing Cardiothoracic Surgery  Oleksandr I. Kovalchuk,1 Ladan 
Golestaneh,1 Matthew K. Abramowitz,1 Laura Plantinga,2 Juhi Kumar,1 Joel 
Neugarten,1 Michal L. Melamed.1  1Albert Einstein College of Medicine/
Montefiore Medical Center, Bronx, NY; 2San Francisco General Hospital, San 
Francisco, CA.


Acute kidney injury (AKI) is a frequent complication of cardiothoracic (CT) surgery and 
is associated with significant morbidity and mortality. Animal studies reported a significant 
reduction in renal ischemia-reperfusion injury after statin administration.


We studied all patients >18 yr with no known ESRD or previous CT surgery who 
underwent CT surgery in one of the hospitals of the Montefiore Medical System from 2003 to 
2007 (n=1,701). Use of statins within 7 days prior to CT surgery and baseline demographics, 
comorbidities, and laboratory data were obtained from electronic hospital records. Baseline 
creatinine was defined as the mean creatinine in the 48 hr prior to surgery. AKI was diagnosed 
by: risk, a rise in creatinine 50% from baseline (n=121, 7.1%); or injury, a rise in creatinine 
(x2) from baseline creatinine within 48 hr after surgery (n=29, 1.7%). Mortality follow-up 
was obtained by Social Security administration data (through 12/31/08).


The patients included 1165 (68.5%) statin users and 536 (31.5%) non-users. The mean 
age was 66 yr, 59% were male, 45% were African-American, 40% had diabetes mellitus, 
72% had hypertension, and 36% had a baseline eGFR <60 ml/min/1.73m2. Mean baseline 
creatinine was 1.11 mg/dL. After multivariable adjustment including demographics, 
baseline eGFR, and other confounders, patients who used statins preoperatively had an 
odds ratio (OR) of 0.63 (95% CI=0.43-0.93) and 0.32 (0.15-0.70) for the development of 
AKI risk and AKI injury, respectively, compared to patients who did not use statins. AKI 
was associated with with a significant 3.5-fold increased risk of death within 6 mo after 
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surgery. Preoperative use of statins was associated >40% reduced risk of death within 
6 mo after surgery (OR=0.58, 0.37-0.91) compared to no statin use and attenuated the 
association of death with AKI.


Statin use preoperatively was associated with a lower incidence of AKI after CT 
surgery and a reduction in all-cause mortality. Prospective studies are needed to confirm 
these findings.


Disclosure of Financial Relationships: nothing to disclose
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Predictive Factors for Acute Renal Failure in Crush Injuries in Sichuan 
Earthquake  Ping Fu,1 Zhangxue Hu,1 Xiaoxi Zeng,1 Zhijuan Luo.2  1Division 
of Nephrology, West China Hospital of Sichuan University, Chengdu, Sichuan, 
China; 2West China School of Preclinical and Forensic Medical Science, Sichuan 
University, Chengdu, Sichuan, China.


Objectives: The Sichuan earthquake caused a large number of crush injuries and 
many of them developed acute renal failure (ARF). In order to investigate the predictive 
factors for ARF in crush injuries, we carried out the study on Sichuan earthquake victims 
in West China hospital.


Methods: Medical records of 983 victims injured in the Sichuan earthquake and treated 
in West China Hospita within the first week after the earthquake were retrospectively 
reviewed. Among them, 101 patients were diagnosed as crush injury and were enrolled in 
the study. We divided them into an ARF group (n = 42) and a non-ARF group (n = 59). The 
data on demographic and injury characteristics, surgical interventions, general conditions 
on admission, comorbidities and laboratory results were extracted and analyzed. The cut-off 
value of laboratory parameters were determined by ROC curve.


Results: Patients with ARF accounted for 42% of all the included population (48 males, 
median age 23 [IQR 13.5∼ 42]). Patients younger than 20 years made up the major group 
in this study (45%), and the entrapped time under the debris (22 hours [IQR 3.5∼38]) was 
longer than previous reports. In univariate analysis, male victims, combined crush injury, 
medical comorbidities, surgical interventions and infections were more frequent in patients 
with ARF than in those without ARF. Besides, creatine kinase (CK) > 14494.5 IU/L was 
the most significant risk factor of the onset of ARF, followed by time under the rubble 
> 4 hours, aspartate aminotransferase (AST) > 453.5 IU/L, albumin (ALB) < 27.15 g/L 
and white blood cell (WBC) > 11.8×109/L. Mean arterial pressure was higher in the ARF 
group than in the non-ARF group. In logistic regression model, male gender, time under 
the rubble, combined crush injuries, surgical interventions, infections and creatine kinase 
level were independently associated with ARF in crush injuries.


Conclusions: The entrapped time under the debris, combined crush injuries, male 
gender, infections, and creatine kinase level are predictive factors for ARF in crush 
injuries.


Disclosure of Financial Relationships: nothing to disclose
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Progression of Left Ventricular Hypertrophy in Hemodialysis Patients 
without Overt Cardiac Disease: A Prospective, Longitudinal Study  
Robert N. Foley,1 Bryan Curtis,2 Patrick S. Parfrey.2  1Division of Nephrology, 
University of Minnesota, MN; 2Division of Nephrology, Memorial University 
of Newfoundland, St. John’s, NL, Canada.


Background. Although LVH is a characteristic finding in latter-day hemodialysis 
populations, progression and risk factors are unknown in populations without overt 
cardiac disease.


Methods. As part of a multinational, blinded RCT that demonstrated no effect of 
hemoglobin targets on LV size, 596 hemodialysis patients without overt cardiac disease 
or cardiac dilatation had echocardiograms within 18 months of starting dialysis, and 
subsequently, at 24, 48 and 96 weeks later.


Results. The median age and duration of dialysis were 51.5 years and 9 months, 
respectively. While LV mass index (114.2 g/m2 at baseline, 121 at week 48, 123.4 at 
week 48 and 128.3 at week 96) and fractional shortening (35.7, 37.9, 38.5 and 39.1%) 
rose substantially (P for trend < 0.0001), LV cavity volume (68.7, 70.1, 68.7, 68.1 mL/
m2) and E/A ratio (0.95, 0.93, 0.93, 0.95) remained unchanged (P > 0.1). Comparing first 
and last echocardiograms, with adjustment for baseline age and sex, progressive LVH 
was associated (P < 0.05) with dialysis vintage (adjusted odds ratio 1.06 per month), male 
sex (AOR 1.43) and primary renal disease (AOR for ‘other’ 1.68 Vs. GN) and was poorly 
explained by a wide array of baseline factors (including blood pressure, hemoglobin, BNP, 
hsCRP, IL6, Troponin T, epoetin dose, TSAT, age, BMI, URR, serum albumin, race and 
mode of vascular access).


Conclusions. Rapidly progressive concentric LV hypertrophy and hyperkinesis, without 
identifiable cause, characteristically occur in incident hemodialysis patients without overt 
cardiac disease.


Disclosure of Financial Relationships: consultant: Affymax, 21st Services, Merck, 
Pfizer, Chugai, Persuit Vascular; Novartis Scientific Advisor.
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Control of Hypertension (HTN) in Pediatric Dialysis Patients  Susan 
M. Halbach,1 Karen Martz,2 Tej Mattoo,3 Joseph Flynn.1  1Seattle Children’s 
Hospital; 2EMMES Corporation; 3Children’s Hospital of Michigan.


Cardiovascular disease (CVD) is the leading cause of mortality in patients diagnosed 
with end-stage renal disease (ESRD) in childhood. HTN is a well-established risk factor 
for CVD and is common in dialysis patients. We sought to describe the control of HTN in a 
national sample of pediatric chronic dialysis patients in the setting of revised management 
guidelines, published in 2004, which outline more stringent blood pressure (BP) goals. 
Using the North American Pediatrics Renal Trials and Cooperative Studies (NAPRTCS) 
registry, we first assessed the impact of recently revised management guidelines on BP 
control in 1088 children at 6 months following dialysis initiation in two eras (2002-3 and 
2005-8) using SBP (systolic BP) and DBP (diastolic BP) Z-scores. There were no significant 
differences in the proportion of patients with controlled BP (SBP: 39.2% vs. 42.9%, p=.228; 
DBP: 55.9% vs. 58.1% p=.470), defined as <90th percentile for age sex and height, in the 
two eras or mean SBP (1.49 vs. 1.37, p=.433) and DBP (1.04 vs. .94, p=0.206) Z-scores. 
Next, a repeated measures linear regression model (n=3108) demonstrated that later year 
of dialysis initiation was associated with slightly lower SBP and DBP Z-scores (-.0264 
per year, p<.001). Younger age (p<.001), black race (SBP: p=.008; DBP: p=.032), and 
glomerular etiology of renal failure (SBP: p=.002; DBP: p<.001) were significant predictors 
of higher SBP and DBP Z-scores. Hemodialysis modality was a significant predictor of 
higher SBP (p=.002) and lower DBP (p=.026) Z-scores. Over time, patients prescribed 
antihypertensives at follow up (in 6 month intervals) had significantly higher mean SBP 
and DBP Z-scores, with increases of 0.63 and 0.43, respectively (p<.001). Despite a modest 
decrease in BP over the study period, HTN in pediatric chronic dialysis patients remains 
poorly controlled. Use of antihypertensive medications appears to have little impact on BP 
control in these patients. As evidence of increased cardiovascular risk in the pediatric ESRD 
population grows, further insight into the etiologic mechanisms and optimal management 
of HTN in these children is needed.


Disclosure of Financial Relationships: nothing to disclose
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Toward Target Blood Pressure in Hemodialysis: Findings from the DOPPS  
Rajiv Saran,1 D. Fuller,2 K. McCullough,2 D. Goodkin,2 B. Robinson,1,2 N. 
Levin,3 M. Gallagher,4 M. Inaba,5 F. Port,2 R. Wolfe.1,2  1Univ of Michigan; 
2Arbor Research Collaborative for Health; 3Renal Research Inst; 4George Inst 
for International Health; 5Osaka City Univ.


The paradoxical association of blood pressure and mortality among hemodialysis (HD) 
patients (pts) presents a conundrum in clinical practice.


Using data from 24.775 pts (504 facilities) in the Dialysis Outcomes and Practice 
Patterns Study (DOPPS, an HD cohort study in 12 countries), we studied associations with 
mortality of (i)baseline pre-dialysis systolic blood pressure (SBP), (ii)change in SBP over 
time (by linear regression) and (iii)among those where initial SBP was >160 mm Hg. (iv)
We also compared the relationship of SBP and mortality between strata of ‘healthier’ vs. 
‘sicker’ pts defined by dichotomizing the population at the median baseline risk for death 
based on demographics, comorbidities, nutritional and laboratory measures. Cox regression 
models were adjusted for case-mix and stratified by country and DOPPS phase.


The lowest risk of mortality was observed in pts with SBP 130-160 mm Hg. The 
highest risk was seen for pts where initial SBP was in the <130 mm Hg category, and 
pts with SBP falling by >15 mm Hg/year (Table). ‘Healthier’ HD pts showed higher risk 
at SBP ≥160 mm Hg, whereas ‘sicker’ pts had lower risk at SBP ≥160 mm Hg. Baseline 
SBP ≥160 mm Hg (Figure) pts whose SBP dropped over time to 130-160 mm Hg had the 
lowest mortality risk.
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unications - FridayAmong healthier HD pts, SBP 130-160 mm Hg is associated with longer survival. 
Falling SBP over time to <130 mm Hg predicts higher mortality. The paradoxical 
relationship of SBP and mortality in HD is partially explained by patient health status. 
These findings are consistent with target SBP ∼130-160 mm Hg, and can inform practice 
and design of future trials.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Survival and Repeat Revascularization in US Dialysis Patients 
after Surgical Versus Percutaneous Coronary Intervention  Charles A. 
Herzog,1 Craig A. Solid.2  1USRDS, CVSSC, Minneapolis, MN; 2USRDS, 
Minneapolis, MN.


Introduction: There are few data on the comparative survival and risk of repeat 
coronary revascularization of dialysis pts undergoing surgical versus percutaneous coronary 
intervention (PCI).


Methods: We searched the records of the United States Renal Data System database to 
identify 4,351 dialysis pts having coronary artery bypass surgery,(CAB), bare metal stents 
(BMS), or drug-eluting stents (DES) in 2005. Long-term event-free survival for all-cause 
mortality, repeat revascularization (CAB or PCI), and the combined event of death or repeat 
revascularization was estimated by Kaplan-Meier method and independent predictors of 
the same three events were examined in a comorbidity-adjusted Cox model.


Results: There were 1104 CAB pts, 2759 DES pts, and 488 BMS pts. The Table shows 
survival and predictors of the three events (age < 65, male, white, hemodialysis, time on 
dialysis < 2 years, no comorbidity, CAB is reference) with hazard ratio (HR).


Conclusion: Our data suggest that DES provide the best first year survival in dialysis 
pts, but CAB patients have better un-adjusted long-term survival and lower risk of repeat 
coronary revascularization.
Event Free  
Survival (%)  Month1 Month 6 Month 12 Month 24
All Cause Mortality CAB 86.9 74.3 66.6 54.0
 DES 93.7 80.9 69.6 51.8
 BMS 87.1 71.2 57.3 42.1
Repeat Revasc. CAB 98.2 96.2 93.3 87.8
 DES 94.7 86.4 81.1 74.3
 BMS 95.1 86.0 78.3 71.2
Death/Repeat Revasc CAB 85.4 71.2 61.5 40.7
 DES 88.7 69.5 56.4 32.3
 BMS 83.1 61.5 44.2 26.7
      
Predictors of: Death Repeat Revasc. Death/Repeat Revasc   
 HR(95%CI) HR(95%CI) HR(95%CI)   
Age 75+ 1.87(1.67,2.09) 0.93(0.76,1.12) 1.42(1.29,1.56)   
Black 0.85(0.77,0.94) 0.96(0.81,1.14) 0.92(0.84,0.99)   
CHF 1.44(1.30,1.60) 1.09(0.92,1.28) 1.22(1.12,1.33)   
Peritoneal dialysis 1.43(1.18,1.74) 1.31(0.94,1.83) 1.55(1.31,1.83)   
Diabetes 1.06(0.93,1.21) 1.04(0.83,1.31) 1.03(0.92,1.15)   
BMS(vs.CAB) 1.28(1.10,1.49) 2.83(2.18,3.93) 1.47(1.30,1.67)   
DES(vs.CAB) 0.99(0.89,1.10) 2.58(2.05,3.25) 1.19(1.09,1.31)   


Disclosure of Financial Relationships: consultant: Amgen; scientific advisor: 
CorMedix; ownership: Cambridge Heart; other: RoFAR (Roche Foundation for Anemia 
Research); other relationship: Board of Trustees member.
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Rosuvastatin Lowers Cardiac Events in Diabetic Patients Receiving 
Hemodialysis – A Subgroup Analyses from the Aurora Trial  Hallvard 
Holdaas,1 Alan G. Jardine,2 Roland Schmieder,3 Faiez Zannad,4 Mattis Gottlow,5 
Eva Johnsson,5 Bengt Fellstrøm.6  1Medicine, Oslo University Hospital, 
Rikshospitalet, Oslo, Norway; 2Cardiovascular Research Centre, University 
of Glasgow, Glasgow, United Kingdom; 3Department of Nephrology and 
Hypertension, University Clinic of Erlangen-Nürnberg, Erlangen, Germany; 
4Clinical Investigation Centre INSERM (CIC), Hopital Jeanne d’Arc, Toul, 
France; 5AstraZeneca, Mølndal, Sweden; 6Department of Medical Science, 
University Hospital, Uppsala, Sweden.


Introduction: Of the 2776 patients recruited to the AURORA trial (NCT00240331), 
731 patients had a diagnosis of diabetes mellitus at inclusion. The primary cardiovascular 
endpoint showed no significant difference in diabetic patients. We examined the effects 
of rosuvastatin treatment in diabetic patients for a pre-defined specific atherosclerotic 
cardiac endpoint.


Methods: Patients aged 50–80 years with ESRD who had been receiving hemodialysis 
for at least 3 months and had a diagnosis of diabetes at enrollment were analyzed. 
Patients were randomized 1:1 to rosuvastatin 10 mg daily or to placebo. The secondary 
atherosclerotic cardiac endpoint was time to fatal or non-fatal myocardial infarction.


Results: Of the 731 diabetic patients, 343 were randomized to placebo and 388 to 
rosuvastatin. The groups were well matched at inclusion, Mean baseline levels (mg/dL) 
of total-cholesterol was 173 ± 44 and 167 ± 42, LDL- cholesterol 96 ± 34 and 93 ± 33, 
triglycerides 168 ± 114 and 164 ± 100, HDL-cholesterol 43 ± 15 and 42 ± 15 respectively 
in the rosuvastatin and the placebo arm.


There was a 25.2% reduction in total cholesterol and a 39.1 % reduction in LDL–
cholesterol by 3 months in the rosuvastatin arm. Adverse events were similar in both 
groups.


Diabetic patients randomized to rosuvastatin had 32% reduction in atherosclerotic 
cardiac events (Hazard ratio 0.68, confidence interval 0.51-0.90, p= 0.0079).


Conclusions: For diabetic patients receiving hemodialysis in the AURORA trial 
rosuvastatin was well tolerated with an effective reduction of LDL-cholesterol and was 
associated with a reduced rate of atherosclerotic cardiac events.


Disclosure of Financial Relationships: grant/research support: AstraZeneca.
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Interdialytic Weight Gain or Chronic Fluid Overload. Which Is 
More Dangerous for Chronic HD Patients?  Ulrich M. Moissl,2 Volker 
Wizemann,1 Christiane Rode,1 Paul W. Chamney,2 Peter Wabel.2  1Georg-Haas-
Dialysezentrum, Gießen, Germany; 2R&D, Fresenius Medical Care D GmbH, 
Bad Homburg, Germany.


Introdcution
In a recent publication (Circulation 2009), Kalantar-Zadeh analysed the mortality 


risk induced by the interdialytic weight gain (IWG) in 34.000 HD patients over a 2-year 
follow up. A hazard ratio (HR) of 1.25 in patients with an IWG >2,5 L was found after 
adjusting with a multivariate Cox Model. This publication highlights the lack of objective 
methods to assess the fluid overload (FO) as a limitation of the study. By contrast Wizemann 
(NDT 2009) analysed a cohort of 256 patients with objective methods to assess FO using 
bioimpedance spectroscopy (BIS) and found a HR= 2.1 (Cox Model) in patients presenting 
FO/ECW (Fluid overload,FO normalised to extracellular water, ECW) of more than15% 
in a 3.5 year follow up The question remains which of chronic FO or IWG represents the 
higher mortality risk for HD patients.


Methods
We analysed 180 HD-patients over a follow-up period of 6.5 years. FO was measured 


objectively with BIS (BCM-Body Composition Monitor). Patients were defined as 
being fluid overloaded when presenting FO/ECW>15 % and separated into two groups 
accordingly.


IWG was analysed as the difference between pre and post weight. Two patient groups 
were defined, those with an IWG above 2.5L and those below 2.5L.


Results
63 patients survived the 6.5 years follow up, 28 patients were censored due to 


transplantation or centre change, 88 patients died in the phase of the 6.5 year follow up 
– resulting in an overall annual mortality of 8.9%. An IWG > 2.5 L was not linked to a 
significant overall mortality risk. In contrast fluid overload (FO/ECW>15 %) was associated 
with a significant increased mortality risk (p<0.0001) in the Kaplan-Meyer analysis.
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Discussion
Objective measures of fluid overload are essential to reduce the cardiovascular risk 


of HD patients.
Disclosure of Financial Relationships: employer: The author is employed by 


Fresenius Medical Care which produces a device used in the presented study.
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Reduced Left Ventricular Ejection Fraction at Inducting of Hemodialysis 
Therapy Predicts Cardiovascular and All-Cause Mortality in End-
Stage Renal Disease Patients  Shigeki Yamada,1 Hirotake Kasuga,1 Hiroshi 
Takahashi,1 Takanobu Toriyama,1 Seiichi Matsuo.2  1Nephrology, Nagoya 
Kyoritsu Hospital, Nagoya, Aichi, Japan; 2Nephrology, Nagoya University 
Hospital, Nagoya, Aichi, Japan.


Background: Cardiovascular (CV) disease is a major complication in end-stage 
renal failure (ESRD) patients. Left ventricular (LV) dysfunction directly affects cardiac 
failure, particularly, LV systolic dysfunction is strongly associated with the survival in 
ESRD patients.However, the association between LV systolic dysfunction at inducting of 
hemodialysis (HD) therapy and the prognosis remains unclear. The aim of this study was 
to clarify the prognostic value of reduced LV ejection fraction (LVEF) for mortality in 
ESRD patients from inducting of HD therapy.Methods: Consecutive 1,254 ESRD patients 
(male 66%, age 62±14years, diabetes 45%) were screened by echocardiography within 1 
month after inducting of HD therapy. These patients were divided into groups according to 
LVEF levels; patients with LVEF > 0.6 (n=842), 0.5-0.6 (n=247), 0.4-0.5 (n=107), 0.3-0.4 
(n=41) and <0.3 (n=17), respectively. They were followed up for 7 years.Results: During 
follow-up period (43±35months), 284 patients (22.6%) experienced death including 124 
CV deaths (9.9%). On Kaplan-Meier analysis, 7-year survival rates were 84.2%, 83.7%, 
73.6%, 59.4% and 30.9% for CV death, and 69.2%, 61.7%, 57.1%, 45.9% and 23.1% for 
all-cause death among groups according as LVEF decreased, respectively (both p<0.0001). 
After adjustment for male, age, traditional risk factors, body mass index, hemoglobin, 
serum albumin, cholesterol and C-reactive protein, decreasing LVEF strongly predicted 
both CV and all-cause death.


Cardiovascular death All-cause death
HR (95%CI) P value HR (95%CI) P value


LVEF (vs. >0.6) <0.0001 <0.0001
0.5-0.6 1.24 (0.70-2.19) 1.12 (0.83-1.52)
0.4-0.5 2.48 (1.23-4.97) 1.58 (1.03-2.43)
0.3-0.4 8.23 (2.19-12.48) 2.84 (1.61-5.03)
<0.3 9.32 (3.89-22.30) 3.90 (2.10-7.26)
Conclusion: Reduced LVEF at inducting of HD therapy could stratify the risk of 
cardiovascular and all-cause mortality in ESRD patients.


Disclosure of Financial Relationships: nothing to disclose
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Modifiable Practices Associated with Sudden Death among Hemodialysis 
(HD) Patients: The Dialysis Outcomes and Practice Patterns Study 
(DOPPS)  Michel Y. Jadoul,1 Yun Li,2 Jyothi Thumma,2 Francesca Tentori,2 
Hal Morgenstern,3 David Mendelssohn,4 Tadashi Tomo,5 Fritz Port,2 Bruce M. 
Robinson.2,3  1U of Louvain, Brussels, Belgium; 2Arbor Research, Ann Arbor, 
MI; 3U of MI, Ann Arbor, MI; 4U of Toronto, Weston, Canada; 5U of Oita, 
Oita, Japan.


Mortality among HD pts is high, and ∼¼ of deaths are sudden. The study aims to identify 
modifiable HD practices associated with lower sudden death (SD) rates.


We analyzed 37,764 pts (930 facilities) in the DOPPS, an HD cohort study in 12 
countries. 5 practices were studied: treatment time (TT) <210 min, Kt/V <1.2, IDWG 
>5.7%, dialysate K (KD) <3 mEq/L, and dialysate Ca (CaD) ≤2.5 mEq/L. Cox regression 
was used to estimate the associations of all-cause mortality and SD with HD practices 


measured at the (1) pt- level and (2) facility (fac) level (an instrumental variable approach 
to account for unmeasured confounders, using the case-mix adjusted % of fac pts treated 
in a specific way [the practice]).


21% (n=1967) of deaths were sudden. All 5 practices were positively associated with 
rate of SD in pt- and fac-level analyses (point estimate >1 for each, Fig 1). However, in 
the fac-level analysis, the association with CaD ≤2.5 was almost absent, and the association 
with IDWG >5.7% was imprecisely estimated. In subgroup analyses, low KD was associated 
with SD for pts with pre-dialysis serum K <5 mEq/L (pt and fac models), and less clearly 
for pts with K ≥5 (pt-level model only).


We identified at least 3 modifiable HD practices (TT, Kt/V, KD) associated with SD. The 
underlying mechanisms may be rapid electrolyte/volume shifts, uremic toxicity, and relative 
post-dialysis hypokalemia, respectively. Increasing the % of facility pts with TT ≥210 min, 
Kt/V ≥1.2, and KD ≥3 (particularly if pre-dialysis serum K <5) may reduce SD rates.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)


Disclosure of Financial Relationships: grant/research support: Baxter, Janssen-Cilag; 
scientific advisor: Amgen, Genzyme.
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Endothelial Progenitor Cells (EPCs) and Cardiovascular Events in 
Patients on Maintenance Haemodialysis  Johan M. Lorenzen,1 Sascha 
David,1 Ferdinand Bahlmann,2 Kirsten de Groot,1 Hermann Haller,1 Danilo 
Fliser.2  1Internal Medicine, Nephrology, Hannover Medical School, Hannover, 
Germany; 2Internal Medicine, Nephrology, University Hospital Bad Homburg, 
Homburg/Saar, Germany.


Background: Endothelial progenitor cells (EPCs) mediate endothelial (vascular) repair 
and regeneration. Their number in peripheral blood predicts cardiovascular events (CVE) 
in individuals with normal renal function.


Methods: In a prospective study we evaluated the association between the number of 
functionally active EPCs (cell culture), cardiovascular risk factors and CVE in a large cohort 
of stable patients with chronic kidney disease stage V receiving maintenance hemodialysis. 
During 36 months of follow-up we evaluated the association of EPCs with incident CVE. 
CVE were defined as myocardial infarction, stroke, percutaneous transluminal coronary 
angioplasty (PTCA), including stenting, angioplasty of arteriovenous fistulas and coronary 
artery bypass surgery.


Results: We present here the preliminary data of 200 patients who completed the 36 
months follow-up. In this population we found a significant negative correlation between 
EPCs and age (r = -0.158; p=0.01), but not with other cardiovascular risk factors. In 
a stepwise logistic regression analysis, the presence of diabetes (p<0.001), higher age 
(p<0.001), male sex (p<0.001), and longer dialysis vintage (p=0.030) were independent 
variables associated with prevalent CVE, whereas EPCs were not. However, in the follow-up 
period of 36 months EPCs were significantly associated with incident CVE (p=0.01).


Conclusions: We demonstrate a significant association between the number of 
functionally active EPCs and incident CVE in patients with chronic kidney disease receiving 
hemodialysis therapy. Thus, defective vascular repair and regeneration may be responsible, 
at least in part, for the high cardiovascular burden in this population.


Disclosure of Financial Relationships: nothing to disclose
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Nocturnal Hemodialysis Is Associated with Improved Vascular Smooth 
Muscle Cell Biology  Christopher T. Chan,1 Fina Lovren,2 Yi Pan,2 Subodh 
Verma.2  1Medicine, University Health Network, Toronto, ON, Canada; 2Surgery, 
St. Michael’s Hospital, Toronto, ON, Canada.


Cardiovascular disease remains the leading cause of death in patients with end-stage 
renal disease (ESRD). Conventional hemodialysis (CHD) is associated with a reduction 
in vascular smooth muscle cells (VSMCs) proliferation and an increase in apoptosis. This 
adverse combination in VSMC biology accelerates atherosclerosis and promotes medial 
calcification. Several cardiovascular surrogate endpoints are improved after conversion 
to nocturnal hemodialysis (NHD). In 15 ESRD patients and 4 normal subjects, VSMC 
proliferation, migration, apoptosis and Runx2 expression were assessed under normal 
and before and after conversion from CHD to NHD. Compared to normal, CHD is 
associated with a reduction in VSMC proliferation (0.49 ± 0.07 [CHD] vs. 1.34 ± 0.02 
RFU, p<0.01), an augmented caspase-3 activity (0.30 ± 0.02 [CHD] vs. 0.22 ± 0.02 RFU, 
p = 0.014) and a 1.4 ± 0.3 fold increase in Runx2 expression. After conversion to NHD, 
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VSMC proliferation was higher than during CHD (from 0.49 ± 0.07 [CHD] to 0.68 ± 0.09 
RFU, p=0.006) and approached that of controls (1.34 ± 0.02, p>0.05). Caspase-3 activity 
was restored to similar values as controls (0.26 ± 0.02 [NHD] vs. 0.22 ± 0.04 [normal], 
p>0.05). VSMC migration tended to increase from 14 ± 2 to 39 ± 16 migrated cells, p = 
0.058. Runx2 expression decreased to similar levels as normal controls. NHD enhanced 
dialysis dose delivery, lowered blood pressure, plasma parathyroid hormone levels and 
normalized plasma phosphate (from 1.7 ± 0.1 to 1.2 ± 0.1 mmol/L, p<0.01). The change in 
plasma phosphate correlated with the change in VSMC proliferation (r = 0.71, p = 0.007). 
We demonstrate that NHD is associated with restoration of abnormal VSMC biology in 
ESRD. Given the increasing importance of VSMCs in the pathogenesis of atherosclerosis 
and medial calcification, these data may have important implications for vascular risk in 
ESRD patients, which merit further examination.


Disclosure of Financial Relationships: nothing to disclose
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Mechanisms of Podocyte Injury in Diabetes: A Novel Link between AMPK 
and NADPH Oxidases  Assaad A. Eid,1 Bridget M. Fagg,1 Rita Maalouf,1 Karen 
Block,1,2 Jeffrey L. Barnes,1,2 Yves Gorin,1 Hanna E. Abboud.1,2  1Medicine, 
University of Texas Health Science Center, San Antonio, TX; 2South Texas 
Veterans Healthcare System, San Antonio, TX.


Podocytes play a critical role in maintaining the structure and function of the glomerular 
filtration barrier. In diabetes, podocyte depletion due to apoptosis and/or detachment 
contributes to increased urinary albumin excretion (albuminuria), one of the most important 
prognostic risk factors for kidney disease progression. We have recently demonstrated that 
type I diabetes and high glucose (HG) in vitro result in apoptosis of podocytes through 
activation of NADPH oxidases and enhanced generation of reactive oxygen species (Eid 
et al. diabetes 2009). The mechanism(s) by which glucose activates NADPH oxidases 
and result in apoptosis are not known. AMP-activated protein kinase (AMPK), a sensor of 
glucose and other forms of energy, modulates multiple biological responses in cells and 
tissues. This is associated with increase in Nox1 and Nox4 mRNAs and protein expression 
and activation of NAD(P)H dependent superoxide anion generation. HG also results in 
increased expression of p53 and apoptosis, that are reversed in cells treated with p53 SiRNA. 
The effects of HG on NADPH oxidase activity, Noxes mRNAs and protein expression and 
apoptosis are blocked in cells expressing constituvely active AMPK alpha 2 or by AICAR, 
an AMPK activator. Treatment of the ells with Nox1 and NOX4 SiRNAs mimic the effect 
of AICAR and significantly reduce p53 expression and podocyte apoptosis. In OVE26 mice, 
a mouse model of type I diabetes, there is a decrease in the phosphorylation and activity 
of AMPK, increase in the expression and activity of NOX oxidases and upregulation of 
p53 in isolated glomeruli. These changes are reversed by treatment of OVE26 mice with 
AICAR. Moreover, treatment of OVE26 mice with AICAR decreased podocyte loss, foot 
process effacement and albuminuria. These observations indicate a critical role of AMPK 
in the regulation of NADPH oxidases and podocyte apoptosis in type I diabetes.
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Phosphorylation-Dependent Surface Expression of TRPC6 by PLC-γ1 Is 
Negatively Regulated by Nephrin  Shoichiro Kanda,1,2 Yutaka Harita,1,2 Takashi 
Sekine,2 Takashi Igarashi,2 Seisuke Hattori.1,3  1Division of Cellular Proteomics 
(BML), Institute of Medical Science, Tokyo, Minato-ku, Japan; 2Department 
of Pediatrics, University of Tokyo, Tokyo, Bunkyo-ku, Japan; 3Department of 
Biochemistry, School of Pharmaceutical Sciences, Kitasato University, Tokyo, 
Minato-ku, Japan.


Mutations of a podocyte slit diaphragm (SD) component, TRPC6, have been reported 
to cause focal segmental glomerulosclerosis (FSGS). However, the mechanism how the 
channel activity of TRPC6 is involved in the pathogenesis remains unclear, because some 
mutations in TRPC6 enhance its activity, while others do not (Reiser J, et al. Nat. Genet, 
2005). Meanwhile there are accumulating lines of evidence that SD serves as a platform 
conducting phosphorylation-mediated signals. TRPC6 is also tyrosine phosphorylated by 
Src family kinases and its phosphorylation upregulates its channel activity (Hisatsune C, 
et al. J Biol. Chem, 2004).


During the investigation of the role of the phosphorylation of SD components, we found 
that Nephrin binds to phosphorylated TRPC6, and this interaction is disrupted in disease-
causing TRPC6 mutations, suggesting the role of phosphorylation-dependent interaction in 
the pathogenesis. The phosphorylation of the tyrosine residue critical for this interaction was 
also essential for the insertion of TRPC6 in the plasma membrane. The same tyrosine residue 
was one of the PLC-γ1 binding sites, and PLC-γ1 was necessary for the phosphorylation-
dependent membrane traffic of TPRC6. Coexpression of Nephrin in cultured cells disturbed 
the TRPC6-PLC-γ1 interaction and interfered the surface expression of TRPC6. These 
results indicate that PLC-γ1 increases the surface expression of phosphorylated TRPC6, 
whereas Nephrin negatively regulates the translocation by interfering the TRPC6-PLC-γ1 
interaction. Importantly, the surface expressions of disease-causing TRPC6 mutants were 
not abrogated by Nephrin.


These data taken together demonstrate that phosphorylation-dependent TRPC6 surface 
expression is regulated by a balance between Nephrin and PLC-γ1, and raise the possibility 
that the resistance to the inhibitory effect by Nephrin may underlie the development of 
the disease.
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Protein Kinase C λ/ι Deficiency Causes Actin-Cytoskelettal Rearrangements 
and Signalling Defects in Podocytes  Kirstin Worthmann,1 Michael Leitges,1 
Haller Hermann,1 Mario Schiffer.1  1Medicine, Nephrology, Hannover Medical 
School, Hannover, Germany; 2University of Oslo, Biotechnology Centre of 
Oslo, Oslo, Norway.


Podocyte specific deletion of atypical PKCλ/ι in mice leads to a severe glomerular 
phenotype with mislocated slit diaphragms, atypical cell-cell junctions and gross proteinuria. 
In the present study it was our aim to investigate the in vitro effects of PKCλ/ι deficiency 
in an immortalized podocyte cell line.


We deleted atypical PKCλ/ι in podocytes, by interbreeding transgenic NPHS2-Cre 
mice with PKCλ/ι floxed mice. To get PKCλ/ι knockout cells we crossed these mice to 
immorto-transgenic animals and isolated glomeruli from deficient and wildtype mice. 
We cultured single cells to generate stable monoclonal podocyte cell lines. These cell 
lines were then characterized for the expression of podocyte specific markers and used 
to investigate the effect of PKCλ/ι deficiency on cell morphology, cell cycle and cell 
signalling. To confirm our results, we treated wildtype podocytes with PKCλ/ι-siRNA or 
with a pseudosubstrate inhibitor.


The PKCλ/ι-deficient podocytes as well as cells transfected with siRNA or treated 
with a pseudosubstrate inhibitor showed significant changes in their morphology. Instead 
of normal stressfibers we detected actin-ring like structures in the knockout cells. This was 
identical when we compared the actin-stainings to cells transfected with PKCλ/ι-siRNA 
or treated with the pseudosubstrate inhibitor. Interestingly podocytes demonstrate an 
identical phenotype in the presence of puromycin aminonucleoside (PAN), which induces 
proteinuria and mislocated slit-diaphragms in rats. Stimulating the cells with cytokines such 
as TGF-β revealed a dramatic signalling defect in PI3K/AKT and ERK MAPK pathways 
in the PKCλ/ι deficient cells. Furthermore these cells show abnormalities in cell cycle 
control and cell spreading.


In summary we provide evidence that PKCλ/ι plays an important role in different 
signalling pathways, in cell cycle and the maintenance and dynamic of the podocyte 
actin-cytoskeleton. Moreover PKCλ/ι inhibition might be an important component in the 
downstream mechanism of PAN induced foot process effacement.
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Intercellular Communication by Exchange of Cytoplasmic Material Via 
Tunneling Tube Like Structures in Primary Human Renal Proximal Tubular 
Epithelial Cells  Sophie Domhan,1,2 Albert Tai,1 Lili Ma,1 Zachary Anaya,1 
Afshin Beheshti,1 Martin Zeier,2 Lynn Hlatky,1 Amir Abdollahi.1  1Department 
of Medicine, Center of Cancer Systems Biology, Tufts University, Boston, MA; 
2Department of Nephrology, University of Heidelberg, Heidelberg, Germany.


A variety of intercellular structures such as gap junctions have been described to mediate 
cell–cell communication. Recently, a novel mechanism for intercellular communication was 
described by which membranous tubes, also called tunneling nanotubes (TNT), directly 
bridge neighboring cells facilitating the transfer of various cellular components. Here we 
report for the first time the discovery of TNT like structures mediating the exchange of 
cargo vesicles and organelles in primary human proximal tubulus epithelial cells (RPTEC). 
In contrast to TNTs, the identified tubes are less photo-sensitive, have a larger caliber and 
demonstrate slower exchange dynamics. To track intercellular exchange, RPTECs were 
labeled with two different quantum dot nanocrystals (605 and 525, respectively) and were 
co-cultured under standard culture conditions. The amount of intercellular exchange was 
quantified by Imagestream and FACS analysis. After 24h incubation a substantial fraction 
of cells (up to 67.5%) contained both dyes indicating extensive spontaneous intercellular 
exchange of the Qtrackers in RPTECs. The double positive cells were divided into three 
groups based on preponderance of 605 Qtracker (46.30%), 525 Qtracker (48.3%) and 
approximately equal content of both Qtrackers (4.57%). Actin polymerization is essential 
for TNT genesis, stabilization and intratubular transport. To confirm the role of the TNT like 
structures in RPTEC communication and to exclude other types of intercellular exchange 
mechanisms, cells were treated with the actin polymerization inhibitor, latrunculin B (LatB). 
We found reduced number of TNT like structures in RPTECs after LatB treatment (1.25 
µM). Accordingly, the fraction of double positive cells was significantly reduced (62% 
inhibition) after LatB treatment. Together, our data indicate an important role for tubular 
structures in intercellular communication between renal epithelial cells.
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Critical Role of Fgfr2 Adaptor Protein Frs2α in Ureteric Bud Induction, 
Ciliary Structural Integrity, and Renal Tubular Cysts  Sunder Sims-Lucas,1 
Caroline Miller,2 Vincent H. Gattone,2 Veraragavan P. Eswarakumar,3 Carlton M. 
Bates.1  1Pediatrics, Children’s Hospital of Pittsburgh, Pittsburgh, PA; 2Anatomy 
and Cell Biology, Indiana University School of Medicine, Indianapolis, IN; 
3Pharmacology, Yale School of Medicine, New Haven, CT.


Kidney development is dependant on reciprocal signaling between metanephric 
mesenchyme (MM) and the ureteric bud (UB). Conditional deletion of fibroblast growth 
factor receptors (Fgfrs) 1 and 2 in kidney mesenchyme led to severe MM dysgenesis 
and defective UB branch elongation. The purpose of this study was determining whether 
Fgfr2 signaling through its adaptor protein, Fgfr substrate alpha (Frs2α), was critical for 
early MM and UB morphogenesis. To that end, we generated compound mutant mice with 
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conditional deletion of Fgfr1 in the MM and two point mutations in the Frs2α binding site of 
Fgfr2 (Fgfr1mes-/-Fgfr2LR/LR). We performed histological analyses of urogenital tracts during 
embryogenesis including novel 3-dimensional (3D) reconstructive imaging, as well as 
post-natal kidney analysis. We found Fgfr1mes-/-Fgfr2LR/LR mutants rescued the renal agenesis 
seen in Fgfr1/2mes-/- mutants. At later embryonic stages, 3D reconstruction revealed ureteric 
induction abnormalities including a partially penetrant duplex ureter/collecting system. The 
ureteric epithelium was strikingly dilated as evidenced by an increased volume/surface area 
ratio. In post-natal mice, the dilatation gave way to gross cysts from multiple renal tubular 
lineages. Electron micrographs of cysts revealed ciliary abnormalities including bifurcated 
and elongated cilia. In conclusion, the Fgfr1mes-/-Fgfr2LR/LR mutants reveal that Fgfr2 signaling 
through Frs2α is dispensable for kidney formation. However, Frs2α recruitment is critical 
in maintaining the ureteric bud induction site. These induction abnormalities in Fgfr1mes-


/-Fgfr2LR/LR mutants mimic our published Fgfr2mes-/- mutants. Furthermore, the compound 
mutants develope tubular dilatation and eventually overt cysts, accompanied by ciliary 
abnormalities. This provides novel links between Fgfr signaling (through Frs2α) to structural 
integrity of cilia and polycystic kidney disease.


Disclosure of Financial Relationships: nothing to disclose


F-FC184


Renal Hypoxia Inducible Factors (HIF) and STAT3 Cross-Talk In Vivo  
Yael Nechemia-Arbely,1 Christian Rosenberger,2 Mogher Khamaisi,3 Robert 
Koesters,4 Ahuva Shina,1 Stephen Klaus,5 Anat Shriki,1 Seymour Rosen,6 
Jonathan H. Axelrod,1 Samuel N. Heyman.1  1Gene Therapy & Medicine, 
Hadassah Hospitals, Jerusalem, Israel; 2Nephrology, Charite, Berlin, Germany; 
3Medicine, Rambam, Haifa, Israel; 4Humangenetik, Univ. Heidelberg, 
Heidelberg, Germany; 5FibroGen Inc., San Francisco, CA; 6Pathology, BIDMC, 
Boston, MA.


Hypoxia response is likely shaped by combined action of several transcription factors, 
including HIF and STAT3. Both are activated during hypoxia, and induce shared target 
genes, such as HO-1 and VEGF. The present study investigates the possible cross-talk 
between HIF and STAT3 in the rodent kidney in vivo.


Renal HIF and p-STAT3 were studied following systemic delivery of activators of 
HIF (mimosine and FG-4497, a novel small molecule prolyl hydroxylase inhibitor) and of 
STAT3 (Hyper-IL-6, JASN 19:1106, 2008), and in acute kidney injury (AKI) models with 
proven renal hypoxia. In mice, activation of p-STAT3 by Hyper-IL-6 did not augment HIF 
immunostaining. By contrast, in rats treated with mimosine (blocking HIFα degradation), 
p-STAT3 increased within 6h by 48% and 66% in the outer and inner medulla, respectively, 
while cortical p-STAT3 and total STAT3 in all renal regions remained unchanged (western 
blots). Immunostaining disclosed mimosine-induced p-STAT3 expression principally in 
MCDs and distal tubular cortical segments, but also in glomerular and interstitial cells, 
in mTALs and in vasa recta. Similarly distributed p-STAT3 expression was also noted 
following FG-4497 administration and in AKI models characterized by enhanced HIF 
expression (glycerol-induced rhabdomyolysis and radiocontrast AKI). In von Hippel Lindau 
(VHL) KO mice (extensively expressing HIF), abundant p-STAT3 was noted particularly 
in medullary structures.


These in vivo studies suggest that HIF may lead to enhanced renal STAT3 activation, as 
a part of cellular stress adaptation. Since only a partial overlap was found in the upregulation 
of HIF-1α and p-STAT3 (e.g. macula densa cells are positive for p-STAT3 and negative 
for HIF-1α, while collecting ducts express both markers), a possible paracrine role for 
intermediate HIF-mediated products is suggested in STAT3 activation.
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Potential Role of hVps34 Activation in High Protein- and Uninephrectomy-
Induced Renal Hypertrophy  Jian-Kang Chen, Jianchun Chen, Raymond C. 
Harris.  Medicine, Vanderbilt University School of Medicine, Nashville, TN.


The mammalian target of rapamycin (mTOR) is a central controller of protein synthesis 
and cell size in mammalian cells. Recent studies have demonstrated that activation of the 
mTOR signaling pathway is a major mechanism underlying uninephrectomy (UNX)- or 
diabetes-induced renal hypertrophy. A high protein diet (HPD) is also known to induce 
renal hypertrophy, but the role of mTOR signaling activity in the kidneys in response 
to HPD has not yet been studied. In the present study, we initially observed markedly 
activated mTOR signaling in the kidneys when mice were fed a HPD, which essentially 
provides increased circulating amino acids. The upstream mediator(s) of the mTOR pathway 
responsible for renal hypertrophy remains unclear. Our cell culture studies revealed that 
hVps34 (the mammalian homologue of yeast vacuolar protein sorting defective 34) (also 
known as Class III PI-3 kinase) was involved in mTOR signaling in renal proximal tubular 
epithelial cells in response to amino acids because siRNA-mediated silencing of hVps34 
inhibited amino acid-induced increases in the phosphorylation levels of S6K1 and 4E-BP1. 
In mice fed a HPD, hVps34 activity increased dramatically. We also observed increased 
lipid kinase activity of hVps34 in the remaining kidney following UNX. Neither HPD nor 
UNX altered the phosphorylation of renal AMPK, Akt, TSC2, and ERK1/2, all of which 
have been reported to be upstream regulators of mTOR signaling in certain cells. The 
mTOR inhibitor, rapamycin, blocked mTOR signaling and inhibited kidney hypertrophy 
in both HPD and UNX models of renal hypertrophy. Rapamycin did not affect the activity 
of hVps34, consistent with a site of inhibition downstream of hVps34. Thus, these results 
demonstrate an essential role for mTOR activation in high protein-induced renal hypertrophy 
and implicate hVps34 activation as a potential common mechanism mediating hypertrophic 
renal growth upstream of mTOR activation.
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Hsp70 Regulates Apoptosis and Mediates Ischemia-Reperfusion Injury in 
the Kidney  Zhiyong Wang, Jonathan M. Gall, Ramon Bonegio, Andrea Havasi, 
Raymond Yan, John H. Schwartz, Steven C. Borkan.  Renal Section, Boston 
Medical Center, Boston, MA.


The direct role of Hsp70, a cytoprotectant protein, in mediating acute ischemic renal 
injury (AKI) has not been shown. We hypothesized that Hsp70 regulates renal epithelial 
cell apoptosis and organ function after an ischemic insult.


Hsp70 knockout (Hsp70-/-), heterozygous (Hsp70+/-) and wild type (Hsp70+/+) mice 
were subjected to bilateral renal artery occlusion (RAO) for 25 or 40 min w/ or w/o oral 
geranylgeranylacetone (GGA,) a known Hsp70 inducing agent given 24 and 1 hr before 
ischemia. Serum BUN and Cr were measured up to 96 hr after injury. To assess apoptosis, 
renal cortical tissue was harvested after ischemia and active Bax, Bcl2 and caspase 3 
content were measured. Tubular injury score was assessed in cortical tissue sections. 
Cultured proximal tubule cells harvested from each genotype were subjected to ATP 
depletion, an in vitro model of ischemia, w/ or w/o adenovirus (AdV) containing wild 
type human Hsp70.


Renal cortical Hsp70 expression inversely correlated with tubular injury (tubular injury 
score), apoptosis (Bax activation, loss of Bcl2, caspase 3 activation) and organ function 
(BUN and Cr) after ischemia. GGA increased Hsp70 expression in Hsp70+/- and Hsp70+/+ 
mice but not in Hsp70-/- mice. GGA-treatment improved organ function by about 50% 
on days 1-4 post ischemia in both Hsp70+/+ and Hsp70+/- animals (P <0.05, n=8) but was 
completely ineffective in Hsp70-/- mice. Despite GGA, all Hsp70-/- mice died of renal failure 
within 72hr. In contrast, none of the GGA treated Hsp+/- or the Hsp+/+ died of organ failure. 
In primary culture, AdV induced Hsp70 expression completely rescued Hsp70-/- cells from 
ATP depletion-induced death (P >0.05 Hsp70-/- vs. WT cells).


Hsp70 protects tubular epithelial cells from death partly by preventing Bax activation 
and the loss of Bcl2, a Bax antagonist. This reduces apoptosis, renal cell death, proximal 
tubule injury and significantly preserves organ function after renal ischemia (P < 0.05, days 
1-4). By inducing Hsp70, a single dose of GGA ameliorates tubular injury and may be a 
valuable tool for preventing ischemic renal failure in the clinical setting.
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Genome-Wide Analysis of Hypoxic Inducible Factor 1 Binding Sites 
in Human Endothelial Cells under Hypoxia  Imari Mimura,1,2 Youichiro 
Wada,2 Shuichi Tsutsumi,2 Hiroyuki Aburatani,2 Tatsuhiko Kodama,2 Masaomi 
Nangaku.1  1Division of Nephrology and Endocrinology, University of Tokyo; 
2Laboratory for Systems Biology and Medicine, Research Center for Advanced 
Science and Technology, The University of Tokyo, Japan.


Hypoxia inducible factor 1 alpha (HIF-1α) is up-regulated under hypoxic condition and 
regulates coordinated transcriptional response against hypoxia. In order to identify novel 
transcriptional networks regulated by HIF-1, we performed massively parallel sequencing 
coupled with chromatin immunoprecipitation experiments (ChIP-Seq) on genome wide scale 
utilizing HUVEC. Our microarray analysis identified >2 fold up-regulation of 402 genes 
under 1% hypoxia for 24 hours. To investigate the gene clusters, which are transcriptionally 
regulated by HIF-1 under hypoxia, we performed ChIP-Seq using anti-HIF-1α antibody. 
When we excluded binding sites which included repetitive sequences at the rate of more 
than 60 %, we found 173 specific targets of HIF-1, in which well-known targets of HIF1-α 
such as LOX and ANGPTL4 were included. HIF-1 mainly binds to promoter regions, 
which are defined as regions within 1kb from transcriptional starting sites (15.8 % of total 
binding sites). HIF-1 is known to bind to the HRE (hypoxia-responsive elements) under 
hypoxic conditions and we found that the HRE recognition sequence in total HIF-1 binding 
sequences appears 6.8 fold as frequently as in whole genome sequences. We identified 93 
consensus motifs in all HIF-1 binding sites (53.7 %). Among the genes shown to be up-
regulated by hypoxia in our microarray analysis, HIF-1 bound to promoter regions of 36 
genes, to intron regions of 43 genes, and downstream regions of 45 genes within 10kbp 
from gene loci. In addition, 83 genes appeared as novel HIF- targets. To validate their 
regulation, we performed microarray analysis of HUVEC in which HIF-1α and HIF-2α 
were knocked down by siRNA. We confirmed that 56 out of 83 genes were up-regulated in 
hypoxia and 35 of them were regulated mainly by HIF-1 rather than HIF-2. In conclusion, 
we performed genome-wide analysis of HIF-1α binding sites in HUVEC. We clarified the 
signaling network of HIF-1 and identified new 35 direct targets of HIF-1.
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The von Hippel Lindau Tumor Suppressor Protein Regulates Longevity  
Sibylle Zank,1 Roman U. Müller,1 Francesca Fabretti,1 Fabian Roether,1 Paul 
T. Brinkkoetter,1 Max C. Liebau,1 Thomas Benzing,1,2 Bernhard Schermer.1,2  
1Department of Medicine and Centre for Molecular Medicine, University of 
Cologne, Cologne, Germany; 2Cologne Excellence Cluster on Cellular Stress 
Responses in Aging-Associated Diseases, University of Cologne, Cologne, 
Germany.


Almost all hereditary and most sporadic renal cell carcinomas are caused by mutations 
in the tumor suppressor von Hippel-Lindau (VHL) disease gene. Restoration of VHL 
gene expression is sufficient to suppress kidney tumor formation in vivo, suggesting that 
tumorigenesis is a direct effect of the loss of both VHL alleles.
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Studies of the basic mechanisms of aging have uncovered a novel role for some tumour 


suppressor proteins: the modulation of lifespan in simple model organisms. Therefore, we 
investigated the effects of the renal cell carcinoma disease gene VHL on the regulation 
of lifespan in C. elegans.


Here we show that the tumor suppressor gene VHL influences longevity in C. elegans 
as the loss of vhl-1 significantly increased lifespan in vhl-1 knockout worms compared to 
wild type worms. Interestingly, knockdown of daf-16, a major component of the insulin 
pathway, did not reduce the life-extending effect of vhl-1 deletion, indicating that this VHL 
effect was independent of the insulin/IGF-1 like signalling pathway. In addition, increased 
lifespan resulted in accelerated basal signaling of the p38 MAP kinase PMK-3.


These findings define vhl-1 as a novel player in longevity signaling in the worm and 
connect aging, lifespan regulation and stress responses with kidney cancer and tumor 
formation. Thus, the loss of VHL might not just lead to derepressed tumorigenic signaling 
resulting in kidney cancer. It might also induce changes in signaling which prevent aging 
and senescence of renal cells and promote kidney regeneration, an effect that might be 
masked by the development of cancer. These signaling networks are currently under 
investigation.
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Pay for Performance in the UK Primary Care System Is Having a Major 
Impact on Diabetic Nephropathy: Lessons for Other Healthcare Systems  
Glynis M. Magee,1,2 Chris R. Cardwell,1 Gerard Savage,1 Steven J. Hunter,2 
Frank Kee,1 Damian G. Fogarty.1  1Centre for Public Health, Queen’s University, 
Belfast, United Kingdom; 2Regional Centre for Endocrinology and Diabetes, 
Royal Victoria Hospital, Belfast, United Kingdom.


In 2004 in the UK a system was introduced to reward family practitioners with pay for 
performance for registration and management of chronic diseases, the so called Quality and 
Outcomes Framework (QOF). The aim of this study was to use QOF figures to calculate 
practice based prevalence of diabetes and diabetic nephropathy (microalbuminuria or 
proteinuria). Furthermore, we aim to explore any factors associated with variation in 
nephropathy prevalence.


Methods:
Practice diabetes registries from 2004-8 were analyzed and diabetes and diabetic 


nephropathy prevalence calculated. Independent factors potentially affecting the variation 
in prevalence at practice level were assessed using multiple linear regression adjusting for 
age, practice size, deprivation and glycemic control.


Results:
The adult diabetes prevalence was 3.8 % in 2004 compared to 4.1 % in 2008, whereas 


diabetic nephropathy prevalence was 14.9% and 13.9% respectively. The median Albumin 
Creatinine Ratio (ACR) testing rate was 82% compared to a historic figure of 41% in 
2001/2002. Median use of RAAS blockade in patients registered with microalbuminuria 
and proteinuria was 85%. The diabetic nephropathy prevalence showed marked variation 
across practices. This variation correlated with diabetes list size (r = -0.12, p = 0.02), ACR 
testing rates (r =0.2, p<0.01), the use of RAAS blockade (r =0.29, p<0.01) and the number 
of patients excluded from this treatment (r = 0.19, p<0.01). Associations remained after 
adjustment for confounders.


Conclusions:
Since the Quality and Outcomes Framework was introduced, there has been a dramatic 


rise in testing for diabetic nephropathy. There remains large variation in diabetic nephropathy 
prevalence which is associated with screening and treatment practices. Further research is 
required to ensure that these pay for performance strategies have not only helped eliminate 
inequalities in care but also influenced the outcome for patients with and at risk of diabetic 
nephropathy.
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Incidence Trends of End-Stage Renal Disease in the U.S. Diabetic Population  
Salman Waheed,1 Mark E. Williams.2  1Internal Medicine, University of 
Massachusetts Medical School, Worcester, MA; 2Nephrology, Joslin Diabetes 
Center, Harvard Medical School, Boston, MA.


Evidence of diabetic ESRD patterns is important to measure progress towards reducing 
the incidence of this diabetic complication. National survey data indicate that the incidence 
of diabetes mellitus (DM) and ESRD due to DM have increased significantly. To assess 
the regional distribution of diagnosed DM, the Center for Disease Control (CDC) recently 
provided the first report of state-specific incidence rates for 33 participating states for 
study periods 1995-97 and 2005-07. Incidence rose 90% and was greatest in the South. 
We therefore analyzed USRDS incidence data for all and DM ESRD for the same states, 
using 1996 and 2006 values for comparison with CDC DM data.


When compared to 1996, the national incidence of ESRD attributed to DM in 2006 
rose by 122% (p<0.01). Regional increases were significant in the South (p<0.01) and 
Midwest (p=0.01), and were less in the Northeast and the West (NS). Correlations of CDC 
state DM incidence data for the study periods, indicating the rise in incidence of DM over 
time, and USRDS DM ESRD data, are shown below on the left (for 1996 r=0.08) and right 
(for 2006 r=0.32) respectively.


Since both CDC and USRDS used the US standard population, published by the US 
Census Bureau for the above incidence calculations, we derived values for the incidence of 
DM ESRD/incidence of DM for the two study periods. Box-plots comparisons are shown 
above for DM (left), DM-ESRD (middle) and calculated DM-ESRD/DM (right) rates.


Conclusion: While the regional/national incidences of DM (p=<.0.01) and diabetic 
ESRD (p=<0.01) rose over the ten-year study period, the incidence of diabetic ESRD/
diabetic population, derived as noted above, may have decreased. Additional analyses are 
needed to validate this finding and explore contributing factors.
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Increasing Incidence of Diabetes Related ESRD in Young African-Americans 
(AA)  Areef Ishani,1,2,3 David T. Gilbertson,1 Eric T. Frazier,1 Allan J. Collins.1,2  
1USRDS Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, University 
of MN, Minneapolis, MN; 3Minneapolis VAMC, Minneapolis, MN.


The prevalence of diabetes (DM) has increased over the past decade, particularly 
among AA. AA have had poorer DM care compared to whites. We aimed to determine if 
the incidence of ESRD due to DM differs between AA and white patients.


The USRDS is notified of all end-stage renal disease (ESRD) events by the CMS ME 
Form 2728. DM as 1o cause of ESRD was defined from the 2728 1o cause of kidney disease 
field. Rates were determined using age, gender and race adjusted census populations from 
2000. Rates for each year are based on a 3-year rolling average and reported per million 
population.


Overall, adjusted incidence of ESRD secondary to DM in 2007 in AA and whites was 
429.1 and 119.6, respectively. Using a 3-year gender adjusted rolling average, the incidence 
of ESRD due to DM increased in younger AA patients aged 20-39 years compared to the 
decreasing incidence rate in white patients. The greatest increase in the incidence of DM 
related ESRD was AA 30-39 years which increased by over 50% between 2000 and 2007 
(79.3 vs 123.3 pmp). In contrast, the incidence of DM related ESRD in whites decreased 
over the same time period (35.8 vs 33.1 pmp). The change in the rate of DM related ESRD 
was similar among older AA and whites.


Rates of ESRD due to DM have increased dramatically in younger AA. This increase is 
disproportionate to the relatively stable incidence of ESRD overall, and among those with 
DM. Future studies should target this high risk group for the prevention of ESRD.
Rate of diabetes associated ESRD
 White (years)  African-American (years)
  20-29  30-39  40-49  20-29  30-39  40-49
2000 9.1 35.8 76.2 31.7 79.3 285.8
2001 9.0 35.2 76.0 33.6 83.2 278.4
2002 8.6 33.9 75.5 32.6 88.9 282.2
2003 7.6 33.1 75.0 33.0 93.3 281.3
2004 7.2 33.2 75.2 31.9 101.0 284.5
2005 7.0 32.8 76.2 32.7 107.5 286.2
2006 7.0 33.4 79.4 31.5 116.6 294.6
2007 7.1 33.1 80.3 33.6 123.3 301.0
*rate per million population


Disclosure of Financial Relationships: nothing to disclose
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High Prevalence of Sickle Cell Trait in African-Americans with End-
Stage Renal Disease  Vimal K. Derebail,1 Patrick H. Nachman,1 Nigel Key,2 
Ronald J. Falk,1 Abhijit V. Kshirsagar.1  1UNC Kidney Center, UNC Chapel 
Hill, Chapel Hill, NC; 2Division of Hematology/Oncology, UNC Chapel Hill, 
Chapel Hill, NC.


Background: In the kidney, sickle cell trait (HbAS) is associated with disruption of 
the vasa recta and isosthenuria, hematuria and renal papillary necrosis. Given these effects, 
we postulated that HbAS would be more common among African-Americans with end-
stage renal disease (ESRD).


Methods: We reviewed hemoglobin phenotyping results for adult African-American 
ESRD patients receiving hemodialysis in three dialysis units and receiving either 
hemodialysis or peritoneal dialysis through a fourth unit. Hemoglobinopathy screening 
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results from the North Carolina newborn screening program in the corresponding three 
counties provided the general African-American population prevalence. We employed 
Fisher’s exact test with Bonferroni correction for repeated measures to compare 
proportions.


Results: Hemoglobin phenotyping was available for 188 of 206 adult African-American 
ESRD patients. Patients did not differ significantly in age, gender, onset or cause of ESRD. 
HbAS was twice as common among ESRD patients (figure 1) when compared to the general 
population (14.9% v. 7.1%, p<0.001).


Hemoglobin C trait was also more common in the ESRD group (4.8% v. 1.9%, 
p<0.01).


Conclusions: Sickle cell trait was twice as common among African-Americans with 
ESRD, present in nearly 15% or one in seven patients. HbAS may be causative to the 
development of renal disease or accelerate a primary disease such as diabetes mellitus. 
Additionally, sickle cell trait has been associated with venous thromboembolism and could 
also impact anemia treatment. Although our findings require confirmation, the contribution 
of sickle cell trait and other hemoglobinopathies to the progression of ESRD and their impact 
upon the course and management of ESRD patients deserve further study.


Disclosure of Financial Relationships: nothing to disclose
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The Relative Risk of Commencing Renal Replacement Therapy That Is 
Associated with Increasing Social Deprivation in the UK  Clare I. Castledine,1 
Dirk Van Schalkwyk,1 David Ansell,1 Charlie R. V. Tomson,1 Fergus J. Caskey.2  
1UK Renal Registry, Southmead Hospital, Bristol, United Kingdom; 2Renal 
Department, Southmead Hospital, Bristol, United Kingdom.


This study aims to quantify the association between area-level social deprivation and 
incidence of renal replacement therapy (RRT) in the UK.


Methods: All incident patients in UK in 2007 were identified from UK Renal Registry 
database. An area-level measure of social deprivation, Townsend Index, was allocated 
to each patient based on their postcode. The score was derived from four variables in 
the national census – unemployment, non home ownership, non car ownership and 
overcrowding. Townsend scores were divided into general population quintiles, Q5 being 
most deprived. A relative proportions method was used.


Results: There were 6644 incident patients. 46.8% were over 65 years (50.2 % in Q1 
vs. 41.9% in Q5, p =0.59) and 22.9% had diabetes as their primary disease (16.2% in Q1 
vs. 25.6 % in Q5, p =0.007). Non whites comprised 8.1% patients in Q1 and 41.6% patients 
in Q5 (p = 0.002). Compared to the UK general population, the RRT cohort was skewed 
towards more deprived. This was more pronounced in patients with DM and HTN/RVD 
primary renal disease and markedly more pronounced in non-whites. The crude relative 
risk of commencing RRT for patients in Q5 was 1.53 (1.38, 1.70). This risk changed little 
after adjusting for age and gender 1.48 (1.29, 1.70) but decreased to 1.09 (0.98, 1.21) after 
adjusting for ethnicity. Further adjustment for primary renal disease had no effect.


Conclusion: The risk of receiving RRT in the UK is significantly greater in individuals 
living in socially deprived areas, but this excess risk appears to be completely explained 
by the higher proportion of non-whites in these areas. These data need to be interpreted 
alongside higher rates of chronic kidney disease in socially deprived areas.


Disclosure of Financial Relationships: nothing to disclose
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Kidney Function Can Improve in Patients with Hypertensive Chronic 
Kidney Disease: Results from the Trial and Cohort Phases of the African 
American Study of Kidney Disease and Hypertension (AASK)  B. Hu, C. 
A. Gadegbeku, B. Astor, M. Lipkowitz, L. J. Appel, S. Rostand, J. Lewis, J. T. 
Wright, T. Greene, J. Gassman.  Cleveland Clinic, Cleveland, OH.


Despite treatment with currently recommended therapy, most African-Americans 
with hypertensive chronic kidney disease (CKD) progress over the long term. Because of 
methodological issues (short-term follow-up, measurement error, and regression-to-the-
mean), it is uncertain whether kidney function actually improves in some patients.


Objective: To determine whether kidney function can improve in patients with 
CKD.


Population: Prospective study of 949 (out of 1094) AASK participants with at least 
four estimated GFR (eGFR) measurements and up to12 years of follow-up.


Outcome: Rate of change in eGFR starting 3 months after initiation of the study 
interventions. To account for random errors in eGFR measurements, a Bayesian approach 
was used to identify AASK subjects with high posterior probabilities of a positive 
(improving) eGFR slope.


Results: Bayesian analyses indicated that 93 pts had a probability > 0.5 of having a 
positive slope (indicating improved kidney function), and that 24 patients had a probability 
> 0.95 of a positive slope. The mean baseline eGFR of the 24 individuals with improved 
kidney function was 53.7 ml/min per 1.73m2 and the mean slope was +1.01 (95% CI=[0.74, 
1.26]) ml/min per 1.73m2/yr, compared to a mean baseline eGFR of 50.9 ml/min per 
1.73m2 (p=0.30) and a mean slope of -2.49 (95% CI=[-2.59,-2.31]) ml/min per 1.73m2 /
yr (p<.001) for the remaining patients. The mean slope of the 24 persons with improved 
kidney function using iothalamate GFR measurements (only available in the first 5 yrs) 
was also positive: +2.21 (95% CI=[1.40, 1.84]) ml/min per 1.73m2/yr.Conclusion: These 
results overcome previous methodological issues and document that kidney function can 
improve in some CKD patients.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis Facility-Level Racial Variation and EPO Costs: Geographic 
Representations  Stephan Dunning,1 Craig A. Solid,1 Tom Arneson,1 Haifeng 
Guo,1 David T. Gilbertson,1 Allan J. Collins.1,2  1Chronic Disease Research 
Group, MMRF, Minneapolis, MN; 2Dept of Medicine, University of MN, 
Minneapolis, MN.


Recent studies have reported higher ESA use in African American (AA) vs. white 
incident dialysis patients (pts) and larger doses of ESA in AA vs. white prevalent dialysis 
pts (Ishani et al). With this association in mind, we sought to assess the relationship between 
proportion of AA dialysis pts and ESA costs at the dialysis center level.


We selected 207,833 prevalent in-center hemodialysis pts with Medicare Part A and 
Part B coverage, residing in the U.S. and assigned them to one of 4,935 dialysis facilities 
as of January 1, 2006. We then calculated the percent of pts within each facility with a 
race of AA (Pct AA) as well as the mean EPO costs for each facility normalized per patient 
month (EPO PMPM). The data were then aggregated geographically to the facilities’ 
Health Services Areas (HSA’s), mapped independently and overlayed using a geographic 
information system to provide a combined geographical representation of the two variables. 
The HSA-level data were analyzed using a simple linear regression.


The linear regression suggests a positive correlation between Pct AA and EPO PMPM 
(R2=.13), with a $30.76 increase in EPO PMPM for every 1% increase in Pct AA. This 
result is consistent with the patterns that emerge on the map in Figure 1. Specifically, darker 
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regions on the map, where Pct AA is >=33.62% also tend to have EPO PMPM >=$632. 
Conversely, lighter regions <8.24% AA, tend to have EPO PMPM <$530.


Our analysis is consistent with findings in recent publications suggesting that AA 
generally have greater EPO requirements than whites. Though more research is needed to 
clarify the relationships between race, hemoglobin level and anemia treatment strategies, 
race may need to be considered in payment policies that include anemia management.


Disclosure of Financial Relationships: nothing to disclose
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Mortality from Cancer in U.S. Hemodialysis Patients, 1995 to 2005  Robert 
N. Foley,1,2 Tricia L. Roberts,1 David T. Gilbertson,1 Jiannong Liu.1  1Chronic 
Disease Research Group, Minneapolis Medical Research Foundation, 
Minneapolis, MN; 2Dept of Medicine, University of Minnesota, Minneapolis, 
MN.


Background. Concern has emerged that ESA therapy may decrease survival in patients 
with cancer and many patients beginning dialysis treatment have had a previous diagnosis 
of cancer. As ESA doses have more than doubled in the US since their introduction, the 
objective of this national, retrospective study was to compare annual trends in cancer-specific 
mortality rates among incident patients beginning maintenance hemodialysis in the US.


Methods. We studied 873,493 patients, age ≥ 20, who initiated hemodialysis in the 
US between 1995 and 2005. Cancer-specific mortality rates were adjusted for baseline 
characteristics, determined from the Medical Evidence Form, and follow-up extended to 
12-31-06, and cause of death was ascertained from the Death Notification Form.


Results. Cancer-specific mortality rates were similar in sequential annual cohorts. 
Crude, 1st-year cancer-specific mortality rates, per 1000 patient-years, for years 1995 
through 2005 were as follows: 13.8 (1995), 13.7, 14.2, 14.9, 13.8, 15.4, 15.4, 16.5, 16.4, 
15.8 and 15.2 (2005). Corresponding rates in year 2 were as follows: 9.1 (1995), 9.4, 9.2, 
9.3, 9.5, 9.1, 9.3, 9.8, 9.7, 8.7 (2004). Standard errors for 1st and 2nd-year crude rates ranged 
from 0.4 to 0.7. Annual comparisons were similar when adjustment was made for patient 
characteristics at initiation of dialysis.


Conclusions. Cancer-specific mortality rates have remained stable in US hemodialysis 
between 1995 and 2005 during a time of dramatic rise in ESA doses.


Disclosure of Financial Relationships: consultant: Affymax, 21st Services, Merck, 
Pfizer, Chugai, Pursuit Vascular, Novartis; scientific advisor: Affymax, 21st Services, 
Pfizer, Merck, Novartis, Pursuit Vascular; honoraria: Fresenius, Affymax, 21st Services, 
Pfizer, Chugai, Pursuit Vascular, Novartis.
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Accounting for Race and Ethnicity in a Dialysis Prospective Payment 
System  Jesse L. Roach, J. Wheeler, R. Hirth, M. Turenne, K. Sleeman, C. 
Chuang, J. Messana.  Kidney Epidemiology and Cost Center, University of 
Michigan, Ann Arbor, MI.


Payment systems have not adjusted for patient race or ethnicity. Higher ESA use among 
Black patients makes this an important issue with respect to the design of an expanded, 
bundled payment system for dialysis. We assessed the quality of available data on race, 
the ability of race to predict costs, the extent to which other case mix adjusters capture cost 
differences by race, and whether the relationship between hemoglobin and mortality varied 
by race. The Medicare Enrollment Database and CMS Form 2728 were used to establish 
race data. The racial categories differed between the two sources and derived classification 
by different means (patient vs. provider report). There was substantial discordance between 
sources. When patients were only classified as Black or Non-Black, there was higher 
agreement. Medicare cost reports and claims data from 2004-06 were used to estimate case 
mix models which predict costs of the expanded bundle of services. We estimated time-
dependent Cox Proportional Hazard Models stratified by race to evaluate mortality risk 
by hemoglobin level. The cost of an expanded bundle would be highest for Black patients 
and lowest for Asians. Blacks had 18-20% higher costs than Asians. Hispanic patients 
had lower associated costs. When using the Black vs. Non-Black model, the costs of the 
bundle are 9% higher for Blacks with only 25% of this cost accounted for by other patient 
characteristics. Cox Models showed a similar relationship between achieved hemoglobin 
and time to death for both Blacks and Non-Blacks.


Although there are difficulties in classification, race identification is reliable when 
comparing Black and Non-Black patients. It is clear that dialysis costs are higher for Black 


patients than for other racial categories, although the basis for the cost differences is not 
well understood. The increased cost is largely due to higher separately billable payments 
(presumably for ESAs). The lack of difference in anemia mortality between Blacks and 
Non-Blacks implies that higher ESA doses received by Blacks may be justified. This cost 
difference warrants consideration of race in an expanded bundle.


Disclosure of Financial Relationships: nothing to disclose
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Effect Modification by Race, Age and Diabetes on the Relationship between 
Blood Pressure and Mortality in Hemodialysis Patients  Philip G. Zager,1,2 
Christopher Adams,2 Orrin Myers,1,2 Karen Servilla,1,2 Mark Rohrscheib,1,2 Dana 
Miskulin.1,3  1Dialysis Clinics Incorporated, Albuquerque, NM; 2University of 
New Mexico, Albuquerque, NM; 3Tufts Medical Center, Boston, MA.


Background: Clinical outcomes associated with different levels of systolic blood 
pressure (SBP) vary across population samples that differ by age, race and diabetes status. 
However, the possible effects of these variables on the relationship between SBP and 
mortality among hemodialysis (HD) patients has not been previously reported.


Purpose of Study: To explore the hypothesis that, among HD patients, age, race and 
diabetes status modify the relationship between SBP and mortality.


Methods: We studied an incident cohort of HD patients (n=16, 283) treated in facilties 
operated by Dialysis Clinic Inc (DCI). We constructed a series of proportional hazards 
models with restricted cubic and quadratic splines.


Results: (1) Although low SBP was associated with increased mortality in all patients, 
this relationship was more pronounced among older patients and those with diabetes; (2) 
High SBP was associated with increased mortality primarily among younger patients, 
regardless of race or diabetes status; (3) Overall mortality was lower among black versus 
white patients at all levels of SBP. However, in a subgroup analysis, this difference was 
observed only among older patients; and (4) Among patients with high SBP, mortality was 
similar among diabetic and non-diabetic patients.


Conclusions: (1) Among HD patients, age and diabetes have important effect 
modifications on the relationship between SBP and mortality; (2) There is an interaction 
between age and race which is independent of SBP. These findings should be considered 
in the design of randomized controlled trials exploring the effect of targeting tight control 
of blood pressure in HD patients.


Disclosure of Financial Relationships: other: Dialysis Clinics Incorporated; other 
relationship: Salary Support.
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Variation in Post-Donation Comorbidity among Prior Living Kidney 
Donors  Krista L. Lentine,1 M. Schnitzler,1 H. Xiao,1 G. Saab,2 C. Davis,3 
K. Abbott,3 D. Brennan.2  1Saint Louis University; 2Washington University; 
3University of Washington; 4Walter Reed.


Limited data are available on demographic variation in health outcomes among living 
kidney donors (LKD). We constructed a novel database by linking OPTN identifiers of prior 
LKD to billing claims of a private insurer and examined the correlates and prevalence of 
post-donation medical comorbidity.


Eligible subjects had OPTN records of serving as a LKD in 2006 or earlier, along with 
post-nephrectomy (NTX) medical + pharmaceutical benefits within the period of available 
claims (2003-2006). US Census block group data were linked by ZIP code at NTX for 
computation of a neighborhood “SES index”. Outcomes of interest were post-NTX medical 
diagnoses, as ascertained from ICD-9-CM diagnosis codes on billing claims, and drug-
treated conditions. We used Cox regression with left & right censoring to estimate relative 
hazards (HR) and prevalence of medical diagnoses over time after NTX. Population-based 
prevalence patterns were estimated from the NHANES survey (2005-2006 cycle).


We identified 4,650 prior LKD, of whom 45% were men. Mean age at NTX was 37 
yrs. Racial composition included: 13% black, 76% white, and 8% Hispanic. An average 
8.0 + 4.8 yrs had passed from NTX to end of insurance benefits. The likelihood of post-
NTX comorbidity increased with older age at NTX (Table). Compared to white LKD, 
black LKD had higher likelihood of post-NTX hypertension, diabetes and chronic kidney 
disease diagnoses. SES index was lower among black LKD but did not correlate with any 
study outcome. Relative risk patterns with respect to demographic factors in the LKD were 
similar to patterns in NHANES.
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Even if NTX has no direct impact, screening and selection did not eliminate higher 
relative risks in black and older LKD. More attention to long-term medical outcomes among 
demographically diverse LKD is warranted.


Disclosure of Financial Relationships: nothing to disclose
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Aortic Calcifications and Cardiovascular Events in Renal Transplant 
Recipients: Influence of the Fetuin-A Gene and Serum Fetuin-A Levels  C. 
Maréchal,1 P. T. H. Nguyen,1 A. Robert,2 G. Schlieper,3 M. Jadoul,1 O. Devuyst.1  
1Nephrology, UCL Medical School, Brussels, Belgium; 2Epidemiology and 
Biostatistics, Ecole de Santé Publique UCL, Brussels, Belgium; 3Nephrology, 
University Hospital Aachen, Aachen, Germany.


Background: Vascular calcifications (VC) are an important predictor of cardiovascular 
disease, the most important cause of death in renal transplant recipients (RTR). Fetuin-A, 
a glycoprotein synthesized in the liver, is a potent inhibitor of VC. In this study, we 
investigated the role of fetuin-A in VC and in the occurrence of cardiovascular events 
(CVE) in RTR, as well as the effect of a polymorphism in the AHSG gene that encodes 
fetuin-A on these parameters.


Methods: From Feb 3rd, 2004 to Jan 27th, 2005, 296 RTR were included and were 
followed up until Oct 30th, 2008. Demographic, clinical and biochemical parameters were 
recorded and fetuin-A in the serum was measured at the time of inclusion. The DNA of all 
patients was sequenced to genotype for the Thr256Ser variant in AHSG. The occurrence of 
new CVE and the survival were determined during the follow up. Results: Using a stepwise 
multivariate regression, we showed that low fetuin-A level was a significant determinant 
of aortic calcification but not of coronary calcification (p<0.019) in the RTR cohort. Low 
fetuin-A levels (<0.494 g/L) were associated with CVE and survival (Hazard ratio = 2.068 
[95% CI 1.238-3.457]) independently of age, gender, history of CVE, systolic blood pressure 
and coronary calcification mass score. The fetuin-A level was significantly influenced by 
the number of AHSG 256Ser allele in RTR. Furthermore, patients harbouring the AHSG 
256Ser allele and with a CRP level higher than the percentile 75 of the cohort (3.74 mg/L) 
had more CVE and a worse survival. Conclusion: We show that a low fetuin-A level is 
associated with aortic calcification and increased CVE and mortality in RTR. Furthemore, 
the Thr256Ser polymorphism in the AHSG gene has a significant effect on the circulating 
fetuin-A level and the occurrence of CVE and mortality in this cohort.
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FGF-23 Predicts Progression of Renal Dysfunction in Pediatric Transplant 
Recipients  K. Wesseling-Perry,1 E. Tsai,1 R. Ettenger,1 H. Jüppner,2 I. B. 
Salusky.1  1Pediatrics, David Geffen School of Medicine at UCLA, Los Angeles, 
CA; 2Pediatrics, Harvard Medical School and Massachusetts General Hospital, 
Boston, MA.


Elevated FGF-23 levels in adult CKD pts are linked to progressive renal failure. The 
effect of FGF-23 on renal function (fxn) post transplantation (tx) is unknown. Thus, FGF-23, 
along with S-Ca, P, creatinine, Alk P’tase, PTH, 1,25(OH)2D, 25(OH)D, and urine Ca, P, 
and creatinine, were measured in 68 pts (15.3 + 0.5 yrs) with stable renal allografts.


Biochemical Parameter CKD 1 CKD 2 CKD 3 CKD 4
Ca (mg/dl) 9.6±0.1 9.6±0.1 9.6±0.1 9.3±0.2
P (mg/dl) 4.2±0.1 4.1±0.1 4.1±0.1 4.5±0.3
Alk P’tase* 240 (224,290) 156 (82,223) 112 (77,190) 125 (94,136)
PTH (pg/ml)* 84 (70,170)† 77 (48,137)† 67 (54,116)† 104 (46,319)†
25(OH)D 24±4 27±2 36±2 24±6
1,25(OH)2D 57±8 54±5 41±3 24±5
FGF-23 (RU/ml)* 40 (8,56) 96 (43,115)† 151 (78,214)† 99 (68,504)†
U-Ca/Cr (mg/mg) 0.10±0.02 0.07±0.02 0.05±0.01 0.05±0.03
TRP (%) 91±2 88±1 82±2§ 82±3§
*expressed as median (IQ range), †increased from normal range, §decreased from stages 1 and 2 
CKD Immunosuppression included calcineurin inhibitors, MMF, and steroids. GFR was 
determined according to the Schwartz formula. During the 2 years following the cross-
sectional analysis, graft fxn and episodes of rejection (rjxn) were recorded.


At 2 years follow up, 6 pts demonstrated a >50% decline in GFR and 12 pts had at least 
1 episode of rjxn. The AUC for baseline FGF-23 in predicting graft loss during follow up 
was 0.7; the AUC for baseline GFR was 0.85.


More rjxn episodes occurred in patients with FGF-23 values >110 RU/ml than those 
with lower values (33% versus 9%, respectively, p<0.05). FGF-23 may predict progression 
and rjxn in renal tx recipients.


Disclosure of Financial Relationships: honoraria: Genzyme.
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The Epidemiology of Bone Mineral Disorder Post Renal Transplantation: 
An Analysis of 8,225 Patients  Lynsey Webb,1 Thomas Ben,2 Anna Casula,1 
David Ansell,1 Charles Tomson,1,3 Fergus Caskey.3  1UK Renal Registry, Bristol, 
United Kingdom; 2University of Debrecen Medical School, Debrecen, Hungary; 
3Richard Bright Renal Unit, Southmead Hospital, Bristol, United Kingdom.


Purpose
The effect of successful kidney transplantation (KTx) on calcium (Ca), phosphate (PO4) 


and parathyroid hormone (PTH) has not been studied in a large series. This study aims to 
describe the prevalence of bone mineral disorder in UK transplant recipients.


Methods
Two cohorts were studied - an incident cohort (all patients receiving a KTx in centres 


reporting to the UK Renal Registry between 1997-2005) and a prevalent cohort (all patients 
alive with a functioning KTx in those centres on the 31st Dec 2006). Data on estimated GFR, 
Ca, PO4 and PTH at 3, 6 and 12 months post-KTx came from the incident cohort; data at 
3, 5, 10 and 20 years post-KTx from the prevalent cohort. Both normal and KDOQI ranges 
for Ca, PO4 and PTH were studied. Patients with missing Ca and PO4 data and PTH data 
were excluded from the CaPO4 and PTH analyses, respectively.


Results
Of the 6,739 patients alive at 3 months, 5,576 (83%) and 1,620 (24%) had complete 


data for the CaPO4 and PTH analyses, respectively. Similar rates were observed at 
subsequent intervals. Due to the sample size, patients excluded due to missing data differed 
statistically (but not clinically) for most demographic characteristics. High Ca and low PO4 
were observed in 20% and 44% of patients at 3 months. These rates fell to 7% and 20% 
at 3 years. PTH was out of the KDOQI CKD stage specific range in 79% of patients at 3 
months and 74% at 20 years.
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Discussion
Although disorders of Ca and PO4 improve following KTx, a significant proportion 


of patients continue to have bone mineral abnormalities. Further study is necessary given 
the role hyperparathyroidism plays in vascular calcification, cardiomegaly, hypertension 
and graft survival.
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Determinants and Outcomes of Delayed Graft Function: A Paired Kidney 
Analysis  Neha Garg,1 Chirag Parikh,2 Mona D. Doshi.1  1Internal Medicine, 
Wayne State University, Detroit, MI; 2Internal Medicine, Yale University School 
of Medicine and Veterans Affairs Medical Center, West Haven, CT; 3Internal 
Medicine, Division of Nephrology, Wayne State University, Detroit, MI.


Delayed graft function (DGF) is a frequent complication of deceased donor kidney 
(DDK) transplants that occurs due to interplay of donor organ quality and recipient milieu. 
In order to identify recipient risk-factors leading to DGF, we used UNOS database to identify 
pairs of standard criteria DDK that were harvested from the same donor with discordant 
occurrence of DGF. 7925 pairs of primary renal only transplants performed between April 
1994 and July 2008 were included in the analyses. The recipients with DGF were more 
likely to be males (65 vs. 59%, p<0.01), African American (37 vs. 27%, p<0.01), sensitized 
(current PRA >20%: 54 vs. 49%, p<0.01), had longer wait-time (731 vs. 646 days, p<0.01) 
and cold ischemia time (21 vs. 19 hours, p<0.01). After a mean follow-up of five years, 
DGF was associated with lower patient and graft survival via Cox proportional hazard 
models adjusted for baseline differences (HR 1.5 and 1.7 respectively, p<0.01). Patients 
with DGF were more likely to be treated for acute rejection at 6 months by univariate (OR: 
1.5 (1.4-1.7); p<0.01) and multivariate analyses (Adjusted OR: 1.7 (1.5-1.8); p<0.01). The 
effects of DGF on patient and graft survival at five years persisted in stratified analysis by 
acute rejection at 6 months.
Graft Survival and Patient Survival


Rejection at 6 months No rejection at 6 months
DGF No DGF p value DGF No DGF p value


Graft Survival 60% 66% <0.01 68% 76% <0.01
Patient Survival 81% 83% <0.01 81% 87% <0.01
In conclusion, male gender, African American race, sensitized host and prolonged cold and 
wait time predispose to occurrence of DGF. After controlling for donor factors, occurrence 
of DGF contributes to inferior patient and graft survival irrespective of subsequent rejection 
episode.
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Combining Urinary Biomarkers Accurately Predicts Slow and Delayed 
Graft Function after Kidney Transplantation  Isaac E. Hall,1 Steven G. Coca,1 
Mona Doshi,2 Zhu Wang,1 Chirag R. Parikh.1  1Yale School of Medicine and the 
Clinical Epidemiology Research Center, VAMC, CT; 2Wayne State University.


Background: The rate of recovery of renal function after deceased-donor kidney 
transplant (DDKT) varies from hours to several days. Currently available clinical methods 
are inadequate to predict graft recovery.


Purpose: To evaluate the performance of a combination of urinary biomarkers for 
predicting slow or delayed graft function (SGF or DGF) soon after transplant.


Methods: We conducted a prospective, multicenter cohort study of DDKTs. Serial 
urine samples were collected for three days after transplant. Samples were analyzed blindly 
by ELISA for NGAL, IL-18 and KIM-1 and by nephelometry for cystatin C (CyC). DGF 
was defined as any dialysis within seven days of transplant. In non-dialyzed patients, SGF 
was defined as a creatinine reduction ratio [difference between serum creatinine (Scr) at 
0 hours and Scr on post-operative day (POD) seven divided by Scr at 0 hours] <0.7, and 
immediate graft function (IGF) was defined as a ratio ≥0.7 (reference group).


Results: Among 91 transplant recipients from four centers, 34 had DGF, 33 had SGF, 
and 24 had IGF. Mean age was 52 ±12 years with 63% male and 57% African-American. 
Mean cold ischemia time was 17.3 ±10.1 hours. Mean NGAL, IL-18, and CyC levels were 
statistically different between groups at several time points (P<0.01). KIM-1 levels were 
not different between groups. The AUCs using NGAL, IL-18, and CyC individually for 


predicting SGF ranged from 0.66 to 0.72 and from 0.76 to 0.9 for DGF. The AUCs (95% 
CI) for predicting SGF and DGF using the combination of biomarkers from the first POD 
were 0.77 (0.64-0.90) and 0.94 (0.86-1.0), respectively.


Conclusion: A combination of urinary NGAL, IL-18 and CyC from the first POD 
after DDKT is quite accurate in predicting DGF and is moderately accurate in predicting 
SGF.
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Impact of Presence of Arteriouvenous Fistula (A-V F) on Left Ventricular 
Hypertrophy (LVH) after Renal Transplantation  Alexandre Roque, Alvaro 
Pacheco-Silva.  Nephrology, Universidade Federal de São Paulo, São Paulo, 
Brazil.


LVH is associated to an increased morbidity and mortality in patients with kidney 
disease. After renal transplantation, part of patients with LVH have an important regression 
of it, however, it is not clear which factors are associated to LVH persistence. In this 
prospective study, we analysed the impact of persistence of A-V F on LVH aftera a succesful 
renal transplant. Methods: We performed a 3-year prospective study of 52 patients with 
Chronic renal failure who had left ventricular hypertrophy before renal transplantation. After 
transplantation patients were followed with echocardiography and measure of the IMV and 
measure of the arterial pressure with Ambulatory Monitoring of Arterial Pressure every three 
months. After transplantation 28 patients (Group A;54%) presented spontaneous reductin of 
HVE, while 24 (Group B: 46%) persisted with HVE despite a successful transplant. Before 
transplantation the left ventricular mass index (LVMI) was 162 + 42 and 187 + 54 g/m2, 
respectively. After transplantation, LVMI of group A was 129 + 32 and 116 + 24 g/m2, at 
3 and 6 months. In contrast, LVMI of Group B was 173 + 33 and 171 + 36 g/m2at 3 and 
6 months. At 6 months, age, renal function and blood pressure were not diferent between 
both groups. All 24 patients with persistence of LVH had their A-V F removed and their 
LVMI was 148 + 35 and 127 + 28 g/m2 3 and 6 months later (P> 0,001). In our prospective 
study, the presence of A-V F was the only factor associated to persistence of LVH after a 
successful renal transplantation and its presence might have an impact on cardiovalcular 
complications in this group of patients.
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Recovery of Renal Function in Patients Requiring Dialysis at the Time 
of Liver Transplantation  Mitchell H. Rosner, Patrick Northup, Carl Berg.  
Medicine, University of Virginia, Charlottesville, VA.


The MELD system for allocation has given priority to candidates with renal failure 
on the liver transplant waiting list, especially those on hemodialysis. This study was 
designed to determine the likelihood and predictors of spontaneous recovery of renal 
function after liver transplantation in those patients on renal replacement therapy (RRT) 
at the time of transplant. The U.S. Organ Procurement and Transplantation Network and 
U.S. Renal Data System databases were merged to obtain pre- and post-transplant data on 
all liver transplant recipients on RRT at the time of liver transplantation between February 
27, 2002 and January 18, 2007 as well as those who continued to be on RRT after liver 
transplantation. Univariate and multivariate survival models were constructed along with 
multivariate logistic regression models to find independent predictors of spontaneous renal 
recovery. There were 1,041 liver transplant recipients analyzed. 707 (67.9%) of these 
recipients had spontaneous recovery of renal function after liver transplantation. Those 
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recovering spontaneously had a significantly shorter course of RRT in the pre-transplant 
time period (15.6 vs. 36.6 days, p<0.001). Recipients on RRT for more than 90 days had 
only an 11.5% chance of eventual recovery of renal function. Other statistically significant 
pre-transplant variables independently associated with recovery of renal function included 
recipient age (OR 0.98 per year, 95% CI 0.96-0.99, p=0.02), recipient pre-transplant 
diabetes mellitus (OR 0.54, 95% CI 0.39-0.74, p=0.0002), and donor age (OR 0.98 per 
year, 95% CI 0.98-0.99, p=0.0003). In conclusion, duration of pre-transplant RRT is highly 
predictive of spontaneous renal recovery post-transplant. Without other evidence of chronic 
renal disease, those candidates on less than 90-days of pre-transplant RRT are likely to 
spontaneously recover renal function and should not routinely receive renal allografts at 
the time of liver transplantation.
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Evolution of Renal Function after Cardiac Transplantation: Cross Study 
Analysis of 1007 Patients  G. Junge, J. M. Arizon, G. Dong, H. J. Eisen, H. 
Lehmkuhl, H. Schwende, A. Zuckermann, J. Kobashigawa.  B253/A2403/
A2411 Study Groups.


Introduction: While outcome following HTx has improved, CKD is an increasingly 
prevalent complication in this population associated with substantial morbidity/mortality. 
At least 25% of HTx recipients (HTxR) develop CKD within 1 yr post HTx. CKD occurs 
despite progress in perioperative management and seems to be related to immunosuppressive 
regimens (ISR) used. The impact of ISR on evolution of renal function (RFct) post HTx 
needs investigation to better understand nephrotoxicity. The impact of 6 ISR on evolution 
of RFct is reviewed. Methods: 1007 HTxR from 3 randomized, multicenter trials were 
exposed to one of the following ISR: (1) SD-CsA/AZA (n=214); (2) SD-CsA/MMF (n=83); 
(3) SD-CsA/h-EVL (n=211); (4) SD-CsA/l-EVL (n=209); (5) SD-CsA/TDM-EVL (n=100); 
(6) RD-CsA/TDM-EVL (n=190) [SD=standard dose; RD=reduced dose; h-EVL=3.0 mg/d; 
l-EVL=1.5 mg/d; TDM-EVL= 3-8 ng/mL]. RFct was followed by evolution of serum 
creatinine and eGFR from pre HTx to M6 and M12. To assess impact of ISR on severity 
of renal impairment, HTxR were stratified according to CKD stage I-IV. ISR dose/exposure 
was correlated to evolution of RFct. Results: HTxR had similar baseline characteristics 
including RFct parameters. Severe CKD (eGFR <30mL/min) developed in 16.1/16.6% 
at M6 and M12 respectively. Results per CKD stage will be presented. Average loss of 
eGFR at M6 and M12 was 12.6/12.8 mL/min, whereas the decline in eGFR was different 
in the 6 ISR groups. Dose/exposure of ISR correlated with decline of RFct over time with 
clinical advantage for HTxR treated with RD-CsA combined with TDM-EVL. Conclusion: 
HTxR usually suffer rapid decline in RFct. ISR impacts progression of CKD after HTx. A 
correlation between dose/exposure of ISR and evolution of RFct (creatinine and eGFR) is 
observed. CsA related nephrotoxicity seemed to be dose/exposure dependant (SD vs RD). 
Exposure controlled EVL (3-8 ng/mL) allowed for substantial CsA dose reduction without 
compromising efficacy while providing improved renal outcome at M6 and M12 post HTx. 
Analyses per CKD stage revealed that HTxR with low initial eGFR benefit most from a 
regimen with reduced nephrotoxicity.


Disclosure of Financial Relationships: scientific advisor: NVS; honoraria: NVS.


F-FC208


Low Physical Activity Is Associated with Increased Risk for Mortality in 
Renal Transplant Recipients  D. M. Zelle,1 E. Corpeleijn,2 J. Deinum,3 R. 
P. Stolk,2 M. H. G. de Greef,3 R. O. B. Gans,1 J. J. Homan van der Heide,1 G. 
Navis,1 S. J. L. Bakker.1  1Nephrology, University Medical Centre Groningen; 
2Epidemiology, University Medical Centre Groningen; 3Movement Sciences, 
University Medical Centre Groningen, Netherlands.


Low physical activity (PA) is a risk factor for mortality in the general population. PA 
status after renal transplantation and its effects on mortality are largely unexplored. We 
investigated whether PA is associated with mortality in renal transplant recipients (RTR).


RTR were investigated between 2001 and 2003. PA status was assessed as Metabolic 
Equivalents of Task (MET) using validated questionnaires (Tecumseh Occupational Activity 
Questionnaire and Minnesota Leisure Time PA Questionnaire). Mortality was recorded 
until August 2007. Subjects with amputations were excluded.


A total of 539 RTR (age 5112 yrs, 54% male) were studied. Median [IQR] time between 
transplantation and inclusion was 5.3 [4.7-5.7] years. Median PA levels were 135 [7-336] 
METs/day in women and 399 [110-799] METs/day in men. PA was inversely associated with 
TIA/CVA, waist circumference, systolic blood pressure, diabetes and creatinine clearance. 
During follow up for 5.3 [4.75.7] years, 81 recipients died. Mortality rates were 23%, 13.4% 
and 8.8% in increasing tertiles of PA (log-rank p<0.001). In multivariate Cox regression 
analyses, this association appeared independent of age, sex, TIA/CVA, MI, diabetes, systolic 
blood pressure and waist circumference (HR 0.71 [95% CI 0.6-0.9], P=0.002).


Low PA is associated with an increased risk for mortality in RTR, independent of age, 
sex, prior history of cardiovascular disease, diabetes, systolic blood pressure and waist 
circumference. Even moderate PA is associated with decreased mortality. Intervention 
studies are necessary to investigate whether PA improves long-term survival after renal 
transplantation.
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Mannan Binding Lectin Associated Serine Protease-2 (MASP-2) Has a 
Critical Role in the Pathophysiology of Renal Ischaemia Reperfusion 
(RIR) Injury and Mediates Tissue Injury in the Absence of Complement 
C4  Elham Asgari,1 Conrad Farrar,1 Nicholas Lynch,2 Silke Roscher,2 
Cordula Stover,2 Wilhelm J. Schwaeble,2 Steven H. Sacks.1  1MRC Centre for 
transplantation, King’s College London, London, United Kingdom; 2Department 
of Infection, Immunity and Inflammation, University of Leicester, Leicester, 
United Kingdom.


Renal biosynthesis and activation of complement C3 and its role in RIR injury has 
previously been shown by our group but relative contribution of the three complement 
pathways leading to C3 activation is not established. Here we report that deficiency of 
lectin pathway (LP) specific enzyme, MASP-2, results in significant protection from RIR 
injury independently of C4.


LP activation of complement forms the C3 convertase through subsequent cleavage 
of C4 and C4b-bound C2 via MASP-2. We have established a mouse line by disruption 
of the murine MASP-2 gene and shown that absence of MASP-2 leads to total deficiency 
of LP functional activity.


Methods & results: In a mouse model of isogenic renal transplant, native nephrectomy 
was performed at day 5 post-transplantation. Transplantation of wild-type (WT) kidneys 
to WT recipients resulted in reversible acute renal failure (ARF) at day 6. WT grafts 
transplanted into MASP-2-deficient recipients were significantly protected.


In the absence of donor or recipient C4, injury was similar to the WT to WT group, 
indicating that MASP-2-mediated damage was independent of C4. This was confirmed in 
mice deficient for both MASP-2 and C4 where protection from post-operative ARF was 
no greater than in mice with MASP-2 deficiency alone.
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Conclusion: We postulate that LP and not classical pathway activation (which is 


strictly C4 dependent) is a major player in RIR injury. LP targeting may be a promising 
way for developing therapeutic interventions minimizing post-operative complications and 
improving renal transplant outcome.
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Type I IFN Pathway Mediates Kidney Ischemia/Reperfusion Injury  Maria 
Cecilia S. Freitas,1,4 Yoichiro Uchida,1 Charles Lassman,2 Gabriel Danovitch,3 
Alvaro Pacheco-Silva,4 Jerzy W. Kupiec-Weglinski,1 Ronald W. Busuttil.1  
1Surgery, UCLA, Los Angeles, CA; 2Pathology, UCLA, Los Angeles, CA; 
3Nephrology, UCLA, Los Angeles, CA; 4Nephrology, Federal University of Sao 
Paulo, Sao Paulo, SP, Brazil.


Background: Ischemia/reperfusion (I/R) injury is the common cause of acute renal 
failure after kidney transplantation. Type I IFN is the major product of IRF3 pathway 
downstream of TLR4. This study was designed to analyze the role of type I IFN receptor 
(IFNAR) in the pathogenesis of kidney IRI. Methods and Results: Ischemia was induced 
in WT and IFNAR -/- mice (C57BL/6) by clamping both kidney pedicles for 45 min. Mice 
were sacrificed at 5 h, 24 h and 72 h following reperfusion for serum and kidney samples. 
At 5 h, serum creatinine levels were reduced in IFNAR -/- mice (n=8) as compared with 
WT (n=8) and sham-controls (0.8 mg/dl 0.2 vs. 0.5 mg/dl 0.2 vs 0.3 mg/dl, p<0.05). By 24 
h after reperfusion, creatinine levels in WT mice increased further (1.9 mg/dl 0.48; n=8) 
remaining diminished in IFNAR -/- mice and comparable with sham-controls (0.4 mg/dl 
0.44 and 0.3 mg/dl, respectively; p<0.0001). By 72 h, renal function in all three groups 
returned to normal (0.3 mg/dl; n=5-6/group). Kidney H&E staining at 5 h, 24 h and 72 
h showed significantly higher percentage of tubules in the corticomedullary junction that 
displayed cell necrosis, loss of the brush border, cast formation and tubular dilatation in 
WT mice, as compared with IFNAR -/- (p=0.04; p=0.01; p=0.01, respectively). By 5 and 
24 h after reperfusion, qRT-PCR assisted expression of pro-inflammatory cytokines IL- 6, 
IL-1β, CXCL-2 was markedly reduced in IFNAR -/- mice as compared to WT. Furthermore, 
IHC analyses showed markedly increased neutrophil infiltration in the corticomedullary 
junction at 5h, 24h and 24h in WT, as compared to IFNAR -/- mice (4.4 ± 4.2 vs. 0.7 ± 0.9; 
20.6 ± 8.7 vs. 2.3 ± 3.1; 0.9 ± 1.3 vs. 0.2 ± 0.4). Conclusion: This is the first report, which 
documents the key role of type I IFN signaling in the mechanism of kidney I/R injury. 
Disruption of theMyD88-independent type I IFN pathway mitigated the deleterious effects 
of IR-mediated organ disease process.
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Alternative Macrophage Activation Is a Feature of T Cell Mediated 
Rejection of Mouse and Human Kidneys Independently of Th2 Cytokines  
Konrad S. Famulski, Daniel Kayser, Gunilla Einecke, Banu Sis, Philip F. 
Halloran.  Alberta Transplant Applied Genomics Centre, University of Alberta, 
Edmonton, AB, Canada.


Classical, interferon-g dependent activation of macrophages is important in alloimmune 
response, while alternative activation (AMA) is associated with tissue remodeling after 
injury, and is driven by Th2 cytokines, IL4 and IL13. The classical and alternative activation 
are considered mutually exclusive. Not much is known about macrophage phenotypes in 
rejecting organs. We studied macrophage activation markers in mouse kidney allografts 
at the mRNA and protein level. Despite strong interferon-g effects, expression of AMA 
markers was a robust feature of rejecting kidneys. AMA was a late event post-transplant, 
developed in deteriorating tissue and was highly associated with tubulitis. It was dependent 
on host T cells, but surprisingly not on host IL4/IL13 receptors.


AMA is not unique to mouse kidney allografts. Human kidney biopsies diagnosed 
with T cell mediated rejection (TCMR) had higher expression of AMA markers compared 
to biopsies diagnosed as non-rejecting, even though there was no difference in expression 
of IL4 and IL13 between these two groups of biopsies. Thus in T cell mediated rejection, 
macrophages acquire an alternative activation phenotype despite strong interferon-g effects 
and independent of Th2 cytokines. Macrophage activation phenotypes may be relevant to 
the diagnosis of rejection in human biopsies.


Expression of AMA markers and inducers in human kidney biopsies for cause
TCMR Non-rejecting p value


AMA score 1.4 1.1 <0.0001
IL4 (%HPRT) <0.001 <0.001 ns
IL (%HPRT) 0.02 0.01 ns
AMA scores are described in Figure 1. AMA scores were based on microarray data. Expression of IL4/13 
was measured by RT-PCR as % of expression of a house keeping gene (HPRT). 
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The Proinflammatory Cytokine IL-6 Plays a Key Role in Alloimmune 
Responses Independent of IL-17  Xiaozhi Zhao,1 O. Boenisch,1 B. Mfarrej,1 
J. Iacomini,1 L. A. Turka,2 M. H. Sayegh,1 X. Yuan.1  1TRC/Renal, Brigham and 
Women’s Hospital; 2U Penn.


Multifunctional cytokine, IL-6, regulates several aspects of adaptive and innate immune 
responses including the development of Th17 cells. However, its role in alloimmunity 
is unknown. Given the importance of IL-6 in controlling Th17 development, which we 
have previously shown to accelerate rejection, here we examined the function of IL-6 in 
regulating Th17 response and allograft rejection. Fully mismatched BALB/c hearts were 
transplanted into wild-type (WT), IL-17-/- or IL-6-/- B6 mice. Following transplantation, 
splenocytes from WT mice produced significant amounts of INF-γ and IL-6 (1865±616.7 
and 556.5±100.3 pg/ml). Interestingly, the amount of INF-γ produced was greater in IL-
17-/- and IL-6-/- mice (12211.7±4683.8 and 9065±5471.2 pg/ml, P<0.01) when compared 
to WT mice suggesting that deficiency in IL-17 and IL-6 may favor a Th1 type response. 
IL-6 production was similar in WT and IL-17-/- recipients. Administration of a single dose 
of CTLA4Ig significantly prolonged allograft survival in WT and IL-17-/- mice although 
eventually rejected with a median survival time of 22 and 24 days respectively. Strikingly, a 
single dose of CTL4Ig was sufficient to allow for long-term survival (>100days) of allografts 
in IL-6-/- recipients. CTLA4Ig significantly inhibited INF-γ production by cells from WT, 
IL-17-/- and IL-6-/- recipients (161.5±73.6, 222.7±94, 502.8±194.7 pg/ml respectively, 
P<0.01 for all groups compared to untreated controls), but not IL-6 production in WT and 
IL-17-/- recipients (1355±975.6 and 1305.6±631.3 pg/ml, P>0.05 compared to untreated 
controls). In IL-17-/- mice, and to a greater extent in IL-6-/- mice, there was a reduction 
in graft infiltration by multinucleate cells. An increase in CD25+Foxp3+ CD4 T-regs and 
reduction in CD44hiCD62Llow CD8 effector cells was observed in the peripheral blood 
of IL-6 KO recipients. These data suggest that IL-6 is critically important in allograft 
rejection and tolerance induction independent of IL-17. Targeting IL-6 and its signaling 
pathway could therefore be a promising strategy to prevent allograft rejection prevention 
and overcome resistance to tolerance induction.
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New Insights into the Costimulatory Functions of TIM-4 Molecule in 
Alloimmunity  Melissa Y. Yeung,1 Takuya Ueno,1 Hisaya Akiba,2 Hideo 
Yagita,2 Nader Najafian,1 Mohamed Sayegh.1  1Transplant Research Center, 
Brigham&Women’s Hospital, Boston, MA; 2Juntendo University School of 
Medicine, Tokyo, Japan.


The TIM (T cell immunoglobulin mucin domain) proteins are a recently discovered 
family of costimulatory molecules that can regulate T cell differentiation. Blockade of 
TIM-1 results in prolongation of cardiac allograft survival, through a shift from a Th1 to 
Th2 cytokine milieu. In contrast, signaling through TIM-1 leads to abrogation of allograft 
survival in acquired tolerance by impairment of regulatory T cell generation/function. 
In this study, we sought to examine the role of TIM-4, the natural ligand of TIM-1, in 
alloimmunity.


In naive mice, TIM-4 is expressed on antigen presenting cells. Administration of RMT4-
53, a mAb against TIM-4, slightly but significantly prolonged cardiac allograft survival 
in C57BL/6J recipients of BALB/c allografts (MST =9 vs 7 days,p=0.01). Treatment with 
RMT4-53 in vivo led to a decrease in both CD4+ and CD8+ T cell proliferation (50.9% 
±0.7 vs 43.8% ±1.0,p<0.01; 34.6% ±0.1 vs 30.9% ±0.3, <0.0001), using a graft-versus-
host model whereby proliferation of splenocytes is tracked by CFSE dilution. Addition of 
RMT4-53 to a MLR culture of splenocytes obtained from BALB/c-sensitized C57BL/6J 
mice led to a significant increase in Th2 cytokine production (IL4: 384 ±10 vs 296 ±14 
spots/500,000 responder cells in controls) without altering the Th1 response (IFNγ: 907±21 
vs 849 ±25, p=NS). We then used the ABM tg mouse with gfp-labeled foxP3 cells to examine 
its effects on allospecific regulatory T cells. Following injection of ABMtg CD4+foxP3- 
cells, C57BL/6J mice received BM12 skin transplants. Mice treated with RMT4-53 were 
found to have an increased percentage of foxP3+ Tregs as compared to controls (6.0% 
±0.9 vs 2.9% ±0.3 of CD4+ cells,p<0.05), suggesting that TIM-4 blockade may promote 
conversion of CD4+foxP3- cells into CD4+foxP3+ Tregs.


In summary, prolongation of allograft survival through TIM-4 blockade may be due 
to an inhibition of overall T cell proliferation, whilst expanding the allospecific regulatory 
T cell population perhaps by altering the cytokine milieu towards a more tolerogenic Th2 
response.
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The Role of SLP-76 in CD4+ Memory T Cell Homeostasis  Jonathan S. 
Maltzman,1 Karla Wiehagen,1 Eleni Argyropoulou,1 Nicholas Bushar,2 Donna 
Farber,3 E. John Wherry,2 Evann Corbo.1  1Medicine, University of Pennyslvania 
School of Medicine, Philadelphia, PA; 2Wistar Institute, Philadelphia, PA; 
3University of Maryland, Baltimore, MD.


CD4+ memory T cells may be formed in response to infection or lymphopenia induced 
proliferation (LIP) and are a barrier to transplant tolerance. It is important to study the 
factors that regulate the maintenance of this population in order to understand how these 
cells are able to persist after pathogen clearance. A cardinal feature of memory T cells is 
long-term persistence resulting from a combination of enhanced survival and homeostatic 
turnover. Two pathways have been implicated in the regulation of memory cell persistence 
following antigen clearance: MHC:self-peptide T cell receptor (TCR) interactions and 
gamma chain cytokine signaling, such as IL-7. We have developed a temporally controlled 
system to study the requirements for tonic TCR signals utilizing Cre-mediated deletion of 
the SH2-domain-containing phosphoprotein of 76 kilodaltons (SLP-76) in memory T cells, 
as defined by high expression of the hyaluronic acid receptor CD44. SLP-76 conditional 
knockout (cKO) CD44hi cells have have a substantial defect in both homeostatic turnover 
of the memory population and LIP. To determine which SLP-76 dependent signaling 
pathways are required for turnover of memory cells, we have attempted to complement 
the homeostatic proliferation defect by selective targeting of these pathways. Specifically, 
augmentation of the PI3K/AKT pathway by simultaneous deletion of PTEN and SLP-76 
does not rescue homeostatic turnover or LIP when compared to SLP-76 cKO. Interestingly, 
complementation with mutated forms of SLP-76 can variably rescue homeostatic 
proliferation depending on the mutant form expressed suggesting a complex role for the 
N-terminal tyrosines of SLP-76. A better understanding of the pathways critical for memory 
CD4+ T cell homeostasis may allow a more targeted approach to immunosuppression in 
the setting of renal transplantation.
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Essential Role of Jagged2 in Treg Function in a MHC Class II Transplant 
Model  Leonardo V. Riella,1 Susanne Robles,1 Jun Yang,1 Hideo Yagita,2 Melissa 
Y. Yeung,1 Vijay Vanguri,1 Anil Chandraker.1  1Transplant Research Center, 
Renal Division, Brigham and Women’s Hospital, Children’s Hospital, Harvard 
Medical School, Boston, MA; 2Immunology, Juntendo University School of 
Medicine, Tokyo, Japan.


Background: The Notch signaling pathway has recently been shown to regulate Th-
cell differentiation, with Notch receptors being predominantly expressed on T cells and 
their ligands, Jagged1 and Jagged2, on APCs. Their specific role in alloimmunity remains 
unknown. In this study, we investigated the role of Jagged1 and Jagged2 in regulating the 
alloimmune response in vivo.


Methods: The MHC class II-mismatched bm12 into B6 cardiac transplant model was 
used. In this model, allografts spontaneously survive for >56 days with the emergence of 
Tregs that inhibit the expansion of alloreactive T cells. Recipients were treated with anti-
Jagged1 (aJ1) or anti-Jagged2 (aJ2) antibodies and allografts were harvested at time of 
rejection. Spleens were analyzed by flow cytometry, ELISPOT assay and Luminex.


Results: Administration of aJ2 accelerated rejection of bm12 allografts (MST= 35d, 
p=0.0007), while aJ1 did not affect graft survival (MST>56d) compared with control 
(MST>56d). The accelerated rejection was associated with increased frequency of IFN-γ- 
(80.75 ± 8.24 aJ2, p=0.001 vs. 40.75 ± 6.40 aJ1, p=0.226 vs. 31.25 ± 2.95 control) and 
IL-4-producing (393.8 ± 40.33 aJ2, p=0.001 vs. 538.3 ± 27.96 aJ1, p<0.0001 vs. 170.3 ± 
8.13 control) alloreactive T cells. Other Th2 cytokines were also upregulated (IL-5 and IL13) 
as well as chemokines, including monocyte chemotactic protein-1. However, no significant 
change in the frequency of CD4+ and CD8+ effector/memory cells was observed. Despite the 
accelerated immune response, the frequency of CD4+CD25+Foxp3+ cells was increased in 
the aJ2-treated group (p=0.01). Finally, the allografts of aJ2-treated group had significantly 
worse vasculopathy (p=0.009), fibrosis (p=0.001) and macrophage infiltration.


Conclusion: In this transplant model, anti-Jagged2 antibody accelerated graft loss while 
increasing expansion of Tregs. This intriguing finding in a model previously shown to be 
dependent on Tregs suggests that Jagged2 may play an important role in Treg function.
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Mycophenolic Acid Suppresses Granulopoiesis by Inhibition of Interleukin 
17 Production  Sibylle von Vietinghoff, Hui Ouyang, Klaus Ley.  Division 
of Inflammation Biology, La Jolla Institute for Allergy and Immunology, La 
Jolla, CA.


Myelosuppression is a major side effect of mycophenolic acid (MPA), a commonly 
used immunosuppressant after organ transplantation and, due to its otherwise favorable side 
effect profile, in autoimmune diseases. MPA targets inosine monophosphate dehydrogenase 
(IMPDH), which is essential for T cell proliferation. The T cell cytokine interleukin-17 
(IL-17, also known as IL-17A) and its receptor maintain normal neutrophilic granulocyte 
(neutrophil) counts in mice via induction of G-CSF. We therefore tested whether MPA 
induces neutropenia by inhibiting IL-17-producing T cells.


Mouse splenocytes were differentiated by IL-6, IL-23 and TGF-β with and without 
MPA towards IL-17 production. IL-17 mRNA was assessed after 20 h by real-time PCR. 


IL-17 mRNA expression was dose dependently decreased by addition of MPA. After 3d 
of polarization, cells were rested for 3d and restimulated for 5h with PMA/ionomycin for 
assessment of IL-17 protein by ELISA and flow cytometry. IL-17A protein secretion and 
the number of IL-17 producing T cells were reduced. Normal C57Bl/6 mice treated with 
the orally available prodrug mycophenolate-mofetil (MMF) at 30 or 200 mg/kg/d showed 
a dose-dependent decrease in blood neutrophil counts. This myelosuppressive effect was 
completely abolished in Il17ra-/- mice, which lack the IL-17 receptor. MMF also delayed 
myeloid recovery after bone marrow transplantation and decreased percentage of IL-17-
producing T cells in the spleen and thymus. IL-17 injection at day 10 after reconstitution 
overcame suppression of circulating neutrophil counts.


We conclude that MPA suppresses neutrophil production by inhibiting IL-17 production. 
These findings suggest that IL-17 could become a novel clinical tool to estimate the risk of 
neutropenia and be investigated as a prophylactic or even therapeutic intervention.


Disclosure of Financial Relationships: nothing to disclose
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Constitutive Activation of the mTOR Signaling Pathway in the Glomerulus  
Gearoid M. Mc Mahon, Dipak Datta, Jacqueline Ho, Isaac Stillman, Evelyn 
Flynn, Monika Edelbauer, David M. Briscoe.  Children’s Hospital Boston, 
Boston, MA.


The therapeutic use of mTOR inhibitors in transplant recipients has been found to result 
in proteinuria. The mechanism underlying this process is not known and little is known about 
mTOR expression and function in the normal kidney. However proteinuria is proposed to be 
associated with an interruption of VEGF-VEGFR signaling in the glomerulus. The protein 
kinase mTOR is a critical regulator of cell growth, proliferation and survival. Classically, 
it is activated through the PI3K/Akt signaling pathway and it is known to function both 
upstream and downstream of Akt. We developed a sensitive immunofluorescence assay 
for the evaluation of phosphorylated(p)mTOR and pAkt in situ. Here, we evaluated basal 
as well as inducible expression of pmTOR and pAkt in murine kidney and cardiac tissue 
in organ culture. In the kidney, we found marked overexpression of pmTOR on capillary 
loops in the glomerulus. Also, we found that pmTOR was expressed diffusely on cortical 
tubules, although expression was less intense than in glomerular capillary loops. pAkt was 
also expressed on the brush border of cortical tubules but was minimal in the glomerulus. 
To further evaluate the patterns of pmTOR expression, we performed double-staining, and 
found that pmTOR co-localized with podocyte-specific nephrin as well as with endothelial-
specific CD31. We also isolated glomeruli using a magnetic bead perfusion technique 
and confirmed pmTOR overexpression by Western Blot analysis. In contrast to kidney, 
basal expression of pmTOR and pAkt was minimal in intensity in cardiac tissue. Finally, 
to evaluate whether VEGF may be a mediator of pmTOR expression, organ culture was 
performed in the absence or presence of VEGF (50ng/ml) for up to 90 mins. Consistently, 
we found that VEGF markedly increased pmTOR expression within endothelial cells in 
situ. Together, these observations for the first time demonstrate that the mTOR signaling 
pathway is constitutively active in the glomerulus, and thus, is likely of great importance 
in glomerular function. Further, our observations are suggestive that glomerular production 
of VEGF may function to maintain mTOR activation.


Disclosure of Financial Relationships: nothing to disclose
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Conversion to Rapamycin Leads to an Anti-Inflammatory Cytokine 
Profile and Expansion of Tregs in Renal Transplant Recipients  Monica 
Grafals,1 Sacha DeSerres,1 Bechara Mfarrej,1 Lauren Screptock,2 Luting Xu,2 
Nader Najafian,1 Lorenzo Gallon.2  1Transplant Research Center, Brigham and 
Women’s Hospital, Boston, MA; 2Nephrology and Transplantation, Northwestern 
Memorial Hospital, Chicago, IL.


Introduction:Recently there has been an increased interest in converting patients from 
calcineurin inhibitors (CN-I) to rapamycin to avoid nephrotoxicity. We have recently 
presented data that it is feasible and safe to convert patients from tacrolimus to rapamycin 
in a prednisone-free regimen. The aim of this study is to characterize the immune system 
of patients that remain on tacrolimus vs those who are converted to rapamycin in a 
prednisone-free regimen.


Methods: Alemtuzumab was used as induction in all patients who were then randomized 
one year post-transplant to either rapamycin or to continue tacrolimus at a 2:1 ratio. Serial 
blood samples were obtained from 15 patients (rapamycin n=10; tacrolimus n=5) before 
and 12 months post randomization. Frequency of Tregs (CD4+CD25+Foxp3+) in peripheral 
blood was measured by flow cytometry. A panel of pro-and anti-inflammatory cytokines 
was run on supernatants of PBMC incubated for 48 hours using Luminex. Alloantibody 
was also measured in serum by Luminex.


Results: None of studied patients had clinical rejection, although one patient in each 
group developed donor specific alloantibodies. While proinflammatory cytokines, as 
measured by IL-6 and IL1b, were not significantly different in both groups, there was 
a clear trend towards an increase in anti-inflammatory cytokine IL1ra in the rapamycin 
group at 12 month (1269.21 pg/ml [range 19.4:3002.52] vs 210.92 pg/ml [range 1:1470] 
p value=0.092). While the absolute number of total CD4 cells was similar in both groups, 
there was significant increase in the percentage of Tregs (3.22 %+1.66 vs 1.10%+0.65 p 
value 0.006) and a trend towards an increase absolute Treg count (1.76+0.91 cells/ul vs 
0.61+0.81 cells/ul; p value 0.06) in the rapamycin group at 12 months post conversion 
compared with the tacrolimus group.


Conclusions: This study suggests that switch of CN-I to rapamycin may favor anti-
inflammatory cytokines and Treg expansion up to one year after conversion.


Disclosure of Financial Relationships: nothing to disclose
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Reduced Expression of FGFG23 Receptor and Klotho in Uremic 
Hyperplastic Parathyroid Glands Causes Resistance to the Action of FGF23  
Mariano Rodriguez,1 Rocio Canalejo,1 Antonio Canalejo,2 Julio Martinez,1 
Encarnacion Rodriguez,1 Jose C. Estepa,3 Francisco J. Mendoza,3 Juan R. 
Muñoz,1 Victoria Shalhoub,4 Yolanda Almaden.1  1Nephrol. and Research Serv, 
Hosp Reina Sofia, Cordoba, Spain; 2Envirom. Science, Univ Huelva, Huelva, 
Spain; 3Veter. School, Univ Cordoba, Cordoba, Spain; 4Metab. Disorders, Amgen 
Inc, Thousand Oaks, CA.


The parathyroids contains FGF23 receptors (FGFR1) and the Klotho protein needed as 
co-receptor. A recent study showed that FGF23 decreases PTH production. The high serum 
levels of FGF23 observed in renal failure patients should be instrumental in the control 
of PTH. However, in renal failure, hyperparathyroidism progresses despite high FGF23 
levels. The present study evaluates, in vivo and in vitro, the effect of FGF23 on parathyroid 
function in normal and hyperplastic parathyroid glands (PG) from 5/6 nephrectomized (5/6 
Nx) rats. Normal PG, incubated with FGF23 (200nM) not only decreased PTH production 
by 70% but also increased the expression of parathyroid calcium sensing receptor (CaR) 
by 95% and vitamin D receptor (VDR) by 110%. Similar results were obtained in normal 
rats after two day administration of FGF23 (15µg/day). By contrast, in 5/6 Nx rats with 
hyperplastic PG the same dose of FGF23 did not reduce PTH production and did not affect 
parathyroid CaR and VDR expression. In normal PG, FGF23 reduced cell proliferation by 
62% (as assessed by the percent of cells in S phase and p21 immunostaining); however, 
FGF23 failed to reduced cell proliferation in uremic hyperplastic PG. In normal, but not in 
hyperplastic PG, FGF23 induced phosphorylation of ERK 1/2 with subsequent activation 
of the transcription factor SP-1. Finally, we have observed that in uremic hyperplastic 
PG the expression of FGFR1 and klotho were decreased by 61 and 75 % respectively as 
compared with normal PG. The marked reduction in FGFR1 and klotho were confirmed by 
immunohistochemistry. In conclusion, in uremic PG hyperplasia parathyroid cells have low 
expression of FGFR1 and Klotho which makes these cells resistant to the inhibitory effect 
of FGF23. Our results explain why FGF23 fails to control hyperparathyroidism.


Disclosure of Financial Relationships: grant/research support: Amgen; consultant: 
Shire; scientific advisor: Shire; patent: Amgen.
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Resistance of the Parathyroids to FGF23 in Man and Rats in Secondary 
Hyperparathyroidism Due to CKD  Hillel Galitzer, Iddo Z. Ben-Dov, Justin 
Silver, Tally Naveh-Many.  Nephrology, Hadassah Hebrew University Medical 
Center, Jerusalem, Israel.


FGF23 acts on its receptor, Klotho-FGFR1C, in the parathyroid to decrease PTH 
expression both in vivo and in vitro. Surprisingly, in CKD both serum FGF23 and PTH 
levels are increased. We studied the apparent resistance of the parathyroid to FGF23 in 
CKD in both man and rats. We first analyzed parathyroid sections removed from patients 
with advanced secondary hyperparathyroidism and control parathyroids removed at thyroid 
surgery. We used laser capture microscopy to extract RNA for qRT PCR from a number of 
separate areas of each parathyroid section. PTH mRNA levels were increased and Klotho 
mRNA levels were decreased in the CKD patients. Immunohistochemistry (IH) showed 
a decrease in both Klotho and FGFR1c protein levels. Similarly, in parathyroid sections 
of rats fed an adenine high Pi diet to induce CKD, there was a decrease in Klotho mRNA 
and Klotho and FGFR1c protein levels at 5 w. There was also the expected decrease in 
CaR and VDR protein levels by IH. Parathyroid cell proliferation as measured by Ki67 IH 
was increased at 2 w and to a lesser extent at 5 w. We then challenged CKD rats and their 
parathyroids in vivo and in vitro with FGF23. FGF23 decreased serum PTH in control rats 
and in CKD rats at 2 w but not at 5 w of the adenine diet. Similarly, in vitro in parathyroid 
organ cultures, FGF23 decreased secreted PTH and PTH mRNA levels from the glands of 
control rats and 2 w CKD rats but not from 5 w CKD rats. Therefore, in CKD in man and in 
an experimental rat model of CKD, there is a decrease in parathyroid Klotho and FGFR1c 
mRNA and protein levels. This decrease is in parallel with a decrease in parathyroid CaR 
and VDR protein levels. FGF23 decreases PTH expression in rats with normal kidney 
function and at an early stage of experimental CKD, but not in rats with advanced CKD. 
The resistance to FGF23 in vivo is maintained in parathyroid organ culture in vitro where 
only the parathyroids from rats with advanced CKD did not respond to FGF23. Therefore, 
the increased levels of FGF23 do not decrease PTH levels in established CKD because of 
a down-regulation of its receptor heterodimer complex Klotho-FGFR1c.


Disclosure of Financial Relationships: nothing to disclose
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A Striking Reduction of Parathyroid Gland Size Occurs in Mice with a 
Parathyroid Specific Dominant Negative EGFR  M. Vittoria Arcidiacono, 
Jing Yang, Adriana Dusso.  Medicine/Renal, Washington University, St. Louis, 
MO.


In kidney disease (KD), the degree of parathyroid (PT) EGFR activation determines 
PT growth rates and decreases in vitamin D receptor content that limit the response to 
vitamin D therapy. To delineate the molecular bases for the antagonism between PT EGFR 
activation and the response to vitamin D, we have developed a transgenic mouse with a PT 
specific EGFR inactivation. A dominant negative human EGFR mutant (dnEGFRm, which 
lacks most of the EGFR cytoplasmic domain and forms non functional heterodimers with 
full length EGFR) was targeted to the PT glands (PTGs) using the 5’ regulatory sequence 
of the PTH promoter. To locate mouse PTGs and the transgene, GFP was co-expressed 


independently with V5-tagged dnEGFRm. Blood and frozen sections of thyroid/PT tissue 
were obtained to analyze PT phenotype. The V5-tagged dnEGFRm co-localized with 
GFP only in PT tissue, and effectively prevented EGF activation of endogenous EGFR. 
Indeed, 20 min after an intracardiac injection of EGF (1 µg/g bw) to 75-days old wild type 
(wt) and transgenic littermates, whereas thyroid P-ERK (a marker of EGFR activation) 
increased similarly in mice of both genotypes, PT P-ERK was markedly reduced in the 
transgenic. Furthermore, in spite of similar morphology, body weight, and skeletal growth 
(tail length), the size of the PTG (estimated from the maximum diameter of the PTGs 
visualized in serial sections and the number of sections in which the glands were visualized) 
was 7-fold smaller in the transgenic mice compared to wt littermates, and coincided with 
both reduced PT P-ERK and also with a 30% decrease in serum PTH levels (p<0.05). 
These results demonstrate that EGFR activation is also essential for normal PTG growth. 
More significantly, similar to human nodular hyperplasia, areas of PT hyper-cellularity 
and higher P-ERK immunostaining were found within a PTG in both transgenic and wt 
mice. In the transgenic mice, the rapidly proliferating nodules coincided with PT tissue 
lacking V5 and GFP expression, thereby providing the closest in vivo model of human 
secondary hyperparathyroidism to scrutinize the distinct response to vitamin D therapy 
within a PTG.


Disclosure of Financial Relationships: nothing to disclose
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Dual Actions of Fibroblast Growth Factor-23 on Renal Klotho Expression  
Tsuneo Takenaka, Tsutomu Inoue, Yoichi Ohno, Takashi Miyazaki, Hiromichi 
Suzuki.  Department of Nephrology, Saitama Medical University, Iruma, 
Saitama, Japan.


Recent studies indicate that klotho is required to transduce fibroblast growth factor-23 
(FGF23) signal. However, the effects of FGF23 by itself on klotho expression are poorly 
described. The in vivo experiments were performed to assess the effects of parathyroid 
hormone (PTH, 10 µg/kg), 1,25-dihydroxy-vitamin D3 (VD, 1 µg/kg) and, FGF23 (10 
µg/kg) on klotho expression in Wister rats (n=5 in each group). In addition to renal klotho 
expression assessed by immunoblot with monoclonal antibody (KM2076), serum calcium, 
phosphate, FGF23, PTH, VD and fractional excretion of phosphate were assessed after 3 
and 24 hrs from subcutaneous injection of each agent. PTH markedly increased phosphate 
excretion after 24 hr (20±4%, p<0.01 vs 5±1% (control group)). There were mild increases 
in FGF23 at 3 (312±34 pg/ml, p<0.05 vs 198±14 pg/ml) and 24 hrs (285±23 pg/ml, p<0.05) 
and VD (265±15 pg/ml, p<0.05 vs 198±19 pg/ml) at 24 hr from PTH administration. Klotho 
expression was not altered by PTH. After 24 hr from VD exposure, considerable increases 
in serum FGF23 (932±82 pg/ml, p<0.01), calcium (11.1±0.4 mg/dl, p<0.05 vs 10.1±0.3 mg/
dl) and phosphate (10.5±0.6 mg/dl, p<0.05 vs 9.2±0.4 mg/dl) were seen, and PTH (2±1 pg/
ml, p<0.01 vs 10±2 pg/ml) was decreased. In addition, both urinary excretion of phosphate 
(15±3%, p<0.01) and klotho expression (156±18 unit, p<0.05 vs 109±10 unit) were elevated 
at 24 hr. After 3 hr from FGF23 administration, phosphate excretion was increased (12±2%, 
p<0.05). Klotho expression was markedly reduced at 3 hr (20±2 unit, p<0.01). At 24 hr, 
phosphate excretion was still elevated (10±2%, p<0.05), and serum phosphate (8.2±0.4 
mg/dl, p<0.05), VD (138±11 pg/ml, p<0.05) and PTH (3±1 pg/ml, p<0.05) were reduced. 
However, klotho expression was returned to the control level at 24 hr (116±13 unit). Our 
data indicate that VD increases klotho expression despite of high FGF23 associated with 
hyperphosphatemia. The present findings are consistent with the notion that PTH increases 
phosphate excretion at least in part through the elevation of FGF23. Our results suggest that 
FGF23 has chronologically differing actions on renal klotho expression.


Disclosure of Financial Relationships: nothing to disclose
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Klotho Modulates the Activity of Type IIc Na+-Dependent Phosphate 
Cotransporter (NaPi-IIc) in Renal Epithelial Cells  Takashi Nishiyama, 
Mikiko Ito, Akiko Ohi, Sakiko Sugino, Ichiro Kaneko, Masae Sakata, Akihiro 
Kamahara, Shinsuke Kido, Sawako Tatsumi, Hiroko Segawa, Ken-ichi 
Miyamoto.  Molecular Nutrition, Institute of Health Biosciences, University of 
Tokushima Graduate School, Tokushima, Japan.


The bone-kidney endocrine axis mediated by FGF23 and klotho has emerged as an 
essential component in the regulation of phosphate homeostasis. The extracellular domain 
of klotho (cKL) is shed from the membrane and is detected in the blood, which indicates 
that this domain may act as a humoral factor. Evidence for a direct action (modification 
of the glycosylation moieties of the membrane proteins) of klotho (cKL) on TRPV5 is 
reported from in vitro experiments. In humans, NaPi-IIc contributes significantly to renal 
Pi reabsorption under normal conditions. In the present study, we investigate whether klotho 
(cKL) regulates the activity of cell surface glycoproteins of NaPi-IIc. First, the roles of 
N-glycosylation of NaPi-IIc protein in expressing to the apical membrane and stability 
were analyzed in polarized OK cells. Deletion of the three N-glycosylation sites on the 
second extracellular loop decreased the expression of the protein on the apical membrane, 
and reduced its membrane stability. Double and triple mutants of the N-glycosylation 
sites further decreased the apical expression of NaPi-IIc, resulting in mainly intracellular 
localization. The N-glycosylation of NaPi-IIc markedly reduced the formation of complex 
type of glycosylated proteins on the apical membrane and disrupted normal cellular 
localization. These data suggest that at least two N-glycosylation sites are required for NaPi-
IIc protein stability. Next, we investigated the effect of glycosidase (cKL, neuraminidase, 
mannosidase, galactosidase, fucosidase) on the function of NaPi-IIc. The cKL elicited a 
dose-dependent decrease in the NaPi-IIc activity, while neuraminidase and mannosidase 
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significantly increased. We also suggest that klotho functions from the outside of cell as 
a humoral factor and by modifying N-glycans of mature cell surface glycoprotein at the 
plasma membrane.


Disclosure of Financial Relationships: nothing to disclose
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Decline in Klotho Expression Precedes FGF23 and PTH Induction in the 
Jck Mouse, a Progressive Genetic Model of CKD-MBD  Stephen P. O’Brien, 
Joseph H. Boulanger, Shiguang Liu, Yves Sabbagh, Susan C. Schiavi.  Endocrine 
and Renal Sciences, Genzyme Corporation, Framingham, MA.


Chronic Kidney Disease-Mineral Bone Disorder (CKD-MBD) represents a broad 
syndrome resulting from dysregulation of mineral and bone metabolism associated with 
declining renal function. Elevations in the phosphaturic hormones PTH and FGF23, are 
commonly associated with late stages of CKD-MBD but conflicting results exist regarding 
the sequential changes of these hormones in early CKD. Furthermore, the relationship of these 
hormones with the declining levels of the FGF23 co-factor, KLOTHO remains unclear. As 
a first step toward understanding the molecular mechanisms leading to these abnormalities, 
we characterized the changes associated with CKD-MBD in jck mice, a naturally progressive 
genetic model of polycystic kidney disease. Jck animals fed a diet containing 0.4% Ca and 
1.0% Pi, were normocalcemic but achieved significant hyperphosphatemia (8.04±0.27 vs. 
18.06±2.2 mg/dL) at 15 weeks. Bone histomorphometric analysis of jck revealed features 
characteristic of osteitis fibrosis. Dynamic histomorphometry demonstrated increased 
BFR and bone volume relative to WT animals. Mineralization appeared normal based 
on the absence of measurable osteoid. At 15 weeks, severe vascular calcification was 
observed in 15% of jck animals with evidence of early cellular changes in some animals. 
These changes were associated with progressive elevation of serum FGF23 beginning at 
8 weeks with subsequent increases of PTH initiating at 12 weeks of age. These changes 
correlated with increasing levels of BUN (80 mg/dL). Importantly, renal klotho expression 
in jck mice declined prior to observed elevation in serum FGF23 levels. Whereas earliest 
changes of serum FGF23 were observed at 8 weeks, jck mice, relative to WT mice had 
a 1.7 fold decrease in klotho expression at 6 weeks, 2.7 fold decrease at 12 weeks and 
3.2 fold decrease at 15 weeks of age. These results demonstrate that decreased klotho 
expression precedes elevation of serum FGF23 levels during the progression of CKD in 
jck mice and raises the possibility that declining KLOTHO expression in kidney drives 
FGF23 induction in bone in early CKD.


Disclosure of Financial Relationships: employer: Genzyme Corporation.
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Compound Deletion of FGFR3 and FGFR4 Partially Corrects FGF23-
Mediated Hypophosphatemia in Hyp Mice  Hua Li, Aline Martin, Leigh 
Darryl Quarles.  Kidney Institute, University of Kansas Medical Center, Kansas 
City, KS.


Hyp mice are a model of FGF23-mediated hypophosphatemia. FGF23 activates FGF 
receptor:Klotho (FGFR:Kl) complexes in the kidney leading to inhibition of phosphate 
reabsorption in the proximal tubule (PT). FGFR1, FGFR3, FGFR4 and Kl are present in 
the distal tubule (DT), whereas FGFR3, but not Kl, is located in the PT, suggesting that the 
DT is the initial target for FGF23. Ablation of either FGFR3 or FGFR4 failed to correct 
the hypophosphatemia in Hyp mice, but resulted in compensatory increases in FGF23, 
implicating either FGFR1 or possibly a combined role of FGFR3 and FGFR4 as mediators 
of the renal effects of FGF23. To examine the latter possibility, we transferred compound 
FGFR3/FGFR4 null mice on the Hyp background. We examined serum biochemistries and 
kidney gene expression in control, Hyp, FGFR3-/-R4-/-, Hyp/FGFR3-/-R4-/- mice. We found 
that ablation of both FGFR3 and 4 in Hyp mice partially corrected the hypophosphatemia 
(P mg/dl: Ctr, 9.0±0.3; Hyp, 6.1±0.2; Hyp/FGFR3-/-R4-/-,8.0±1.0) associated with partial 
restoration of Napi2a and Napi2c expression in the kidney. Loss of FGFR3 and 4 resulted 
in a further increase in serum FGF23 levels in Hyp mice (FGF23 pg/ml: Ctr, 113+23; Hyp 
4500+900; Hyp/FGFR3-/-R4-/-,16236+6000). Kl message levels in the kidney were reduced 
by 44% in Hyp mice and restored to 15% of controls in compound Hyp/FGFR3-/-R4-/- mice. 
FGFR1 mRNA levels were increased 2-fold in combined Hyp/FGFR3-/-R4-/- mice. Loss of 
FGFR3 and 4 in FGFR3-/-R4-/- had no effect on P or FGF23 levels (9.0±0.4 and 167+22, 
respectively) or kidney expression of the tested transcripts. These studies suggest that: 1) 
FGFR3 and FGFR4 act in concert to mediate the effects of FGF23 on the kidney, and 2) 
FGFR1 by itself is not sufficient to mediate the full renal effects of FGF23 in Hyp mice, 
since loss of both FGFR3 and FGFR4 leads to a partial correction of the hypophosphatemia 
in Hyp mice in spite of compensatory increments in FGF23, FGFR1 and Kl. Further 
studies are warranted to determine the separate and interdependent functions of FGFR 1, 
3 and 4 in the kidney and to define the function of FGF23 and its receptors in different 
tubular segments.


Disclosure of Financial Relationships: nothing to disclose
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Skeletal Responses to PTH Infusion: A Comparison between Low and High 
Turnover Renal Osteodystrophy  K. Wesseling-Perry,1 B. Gales,1 H. Wang,1 
R. Elashoff,1 H. Jüppner,2 I. B. Salusky.1  1David Geffen School of Medicine at 
UCLA, Los Angeles, CA; 2Harvard Medical School and Massachusetts General 
Hospital, Boston, MA.


Bone buffering capacity differs between low and high bone turnover but specific 
responses of Ca, P, and FGF-23 to changes in PTH concentration are unknown. Thus, 19 
dialysis (D) pts (age 21+1 yrs) and 15 healthy volunteers (HV) received 46 hrs PTH(1-34) 
infusion (rate of 0.034 pg/kg/hr). All D pts underwent bone biopsy before infusion. S-Ca, P, 
PTH (1st IMA, Immutopics), 1,25(OH)2D3, and C-terminal FGF-23 (2nd IMA, Immutopics) 
were obtained at 0, 7, 23, 35 and 46 hrs. During the infusion, subjects ingested a 400 mg 
Ca and 800 mg P diet. In contrast to HV, 1,25(OH)2D3 levels did not change in D pts. Ca 
levels rose in D pts with adynamic bone (AB) and in HV, but it remained unchanged in D 
pts with secondary hyperparathyroidism (2oHPT). P levels increased in all D patients, but 
decreased in HV. PTH levels decreased, while FGF-23 levels rose in all subjects.


Healthy Volunteers  
(n=15)


Dialysis Pts with  
2oHPT (n=12)


Dialysis Pts with  
Adynamic Bone (n=7)


Biochemical Value Initial Final Initial Final Initial Final
Ca (mg/dl) 9.3±0.1 11.9±0.2* 9.0±0.3 9.3±0.3 9.0±0.3 10.7±0.7*§
P (mg/dl) 3.8±0.1 3.4±0.2 6.6±0.3 8.1±0.4* 6.9±0.9 7.8±0.6
TRP (%) 91±1 85±1 NA NA NA NA
1,25(OH)2D (pg/ml) 37.0±3.0 47.1±3.7 16.6±5.8 9.8±2.5 10.2±1.8 7.6±1.5
PTH (pg/ml) 38±5 2±1 1096±154 629±179 321±118 42±16
FGF-23 (RU/ml)† 49  


(43,53)
98  
(78,167)*


2378  
(1312,10226)


6753  
(3728,11056)*


3643  
(3199,9066)


9031  
(8550,10285)*


FGF-23 (% baseline) 231±32* 212±38* 225±30*
*p<0.05 from baseline, § p<0.05 from 2oHPT, †displayed as median (IQ range) 
The increase in FGF-23 in D may be due to increased P or to a direct effect of PTH on 
osteocytic FGF-23 release. Although D pts with AB have a different calcemic response 
to PTH than those with 2oHPT, increases in P and FGF-23 were equivalent, suggesting a 
differential regulation of Ca and P at the level of bone. Furthermore, FGF-23 increases 
in response to PTH(1-34), regardless of renal function.


Disclosure of Financial Relationships: honoraria: Genzyme.
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Combination of Vitamin D Analog and AT1 Receptor Blocker Synergistically 
Blocks the Development of Diabetic Nephropathy in Type 2 Diabetes Model  
Dilip K. Deb,1 Tao Sun,1 Zhongyi Zhang,1 Gang Ning,2 Anthony Chang,3 Yan 
Chun Li.1  1Medicine, University of Chicago, Chicago, IL; 2The Huck Institutes 
of the Life Sciences, Pennsylvania State University, University Park, PA; 
3Pathology, University of Chicago, Chicago, IL.


The local renin-angiotensin system (RAS) in the kidney is the main mediator of 
renal injury in diabetes, and inhibition of the RAS is the first line therapy for diabetic 
nephropathy in humans. The compensatory increase of renin production associated with 
RAS inhibitors, however, can reduce their therapeutic efficacy. We have demonstrated that 
blocking the compensatory renin increase with vitamin D analog generated remarkable 
therapeutic synergism with AT1 blocker in type 1 diabetes. Since type 2 diabetes is much 
more prevalent in humans, we tested this therapeutic strategy using a type 2 diabetes 
model. Two-month old diabetic Lprdb/db (db/db) mice were treated with vehicle, losartan, 
paricalcitol or losartan and paricalcitol combination for 3 months. Vehicle-treated db/db 
mice developed progressive albuminuria as well as glomerular abnormalities (mesangial 
expansion and glomerular sclerosis) compared to non-diabetic db/+ controls. Associated 
with the damage of the glomerular filtration barrier was the reduction of podocyte number 
and decline of slit diaphragm protein expression. TGF-β and extracellular matrix proteins 
(fibronectin and collagen IV) were elevated in the glomeruli. Losartan or paricalcitol 
alone moderately ameliorated albuminuria and glomerular damage. The combination of 
losartan and paricalcitol showed dramatic therapeutic synergism, manifested by complete 
prevention of albuminuria, restoration of glomerular filtration barrier structure, reversal of 
the decline of slit diaphragm proteins, and reduction of glomerulosclerosis and extracellular 
matrix. These effects were accompanied by blockade of the compensatory increase of renin 
expression and inhibition of Ang I/II accumulation in the kidney. These data confirm that 
vitamin D analogs synergistically increase the efficacy of AT1 receptor blockers, leading 
to more effective prevention of diabetic nephropathy in type 2 diabetes.


Disclosure of Financial Relationships: nothing to disclose
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Vitamin D Analogues Show Strong Therapeutic Synergism with AT1 
Receptor Antagonist To Ameliorate Cardiac Hypertrophy in Spontaneously 
Hypertensive Rats  Juan Kong,1 Eugene Kim,1 Tao Sun,1 George Li,1 Ravi 
Thadhani,2 Yan Chun Li.1  1Medicine, University of Chicago, Chicago, IL; 
2Nephrology, Massachusetts General Hospital, Boston, MA.


The renin-angiotensin system (RAS) is a major pathological factor in cardiovascular 
disease, and inhibition of the RAS is commonly employed in the management of heart 
disease. Current RAS inhibitors disrupt the negative feedback loop in renin regulation, 
and the compensatory increase of renin can reduce their therapeutic efficacy. Blockade 
of the compensatory renin production with vitamin D analogs generates therapeutic 
synergism with AT1 blockers in kidney disease. Here we tested the therapeutic effect of the 
combination of AT1 blocker and vitamin D analog on left ventricular hypertrophy (LVH) 
in spontaneously hypertensive rats (SHRs). One-month old male SHRs were randomized 
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into 6 groups and treated respectively with vehicle (V), losartan (L), paricalcitol (P, an 
activated vitamin D analog), doxercalciferol (D, a pro-drug vitamin D analog), L+P and 
L+D combination for 2 months. L treatment markedly reduced blood pressure as expected, 
whereas P or D had only moderate effects on blood pressure. Echocardiographic analyses 
showed a similar reduction in anterior and posterior wall thickness of the left ventricle in 
L, P and D mono-treatment, but much more dramatic reduction of LVH was observed in 
L+P or L+D therapy. Histological analyses confirmed the effect of these treatments on the 
reduction of cardiac and cardiomyocyte hypertrophy. These changes were complimented 
by the reduction of ANP and BNP expression in the left ventricle as well as protein in 
the plasma, with L+P and L+D showing the most dramatic inhibition. In the kidney and 
heart, L treatment markedly induced renin expression, and the induction was completely 
suppressed in L+P or L+D treated rats. Left ventricular cDNA and microRNA expression 
profiles demonstrated patterns that correlated to the therapeutic effect of these treatments. 
These data indicate that vitamin D analogs and AT1 blocker act synergistically to suppress 
LVH, and the synergistic effect is in part resulted from the blockade of the compensatory 
renin increase in the kidney and heart.
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GWAS in Diabetic Nephropathy: Integrating Non-Coding SNPs into 
Functional Context  Sebastian Martini,1 Marcus G. Pezzolesi,2 Viji Nair,1 Celine 
C. Berthier,1 Thomas B. Werner,3 Robert G. Nelson,4 Andrzej S. Krolewski,2 
Matthias Kretzler.1  1Nephrology, University of Michigan, Ann Arbor, MI; 2Joslin 
Diabetes Center, Harvard Medical School, Boston, MA; 3Genomatix, München, 
Germany; 4NIDDK, Phoenix, AZ.


Genome-wide association studies have identified several candidate single nucleotide 
polymorphisms (SNPs) associated with diabetic nephropathy (DN). The mechanism how 
SNPs in non-coding regions interact with DN pathophysiology remains unclear. This 
study aims to define the functional context of DN associated SNPs via integration with 
transcriptional regulatory mechanism observed in human DN.


We recently identified 13 SNPs associated with DN with the strongest association at 
the FRMD3 locus. The lead SNP rs1888747 located upstream of a transcription start site 
of FRMD3 was evaluated as a possible regulatory sequence. In an independent cohort 
of patients with type 2 diabetes and early DN the mRNA expression of 583 genes was 
significantly correlated with FRMD3. These transcripts were enriched in DN associated 
canonical pathways, with IGF-1, Insulin and BMP as the top scoring pathways.


We hypothesized a common, regulatory mechanism for the BMP-pathway associated 
genes and FRMD3 in DN. A systematic search of transcriptional frameworks in the 8 BMP 
pathway members correlated with FRMD3 for regulatory sequences in their promoter 
regions identified a conserved four transcription factor binding site module. Among all 
human promoters, this module was also found in an additional BMP pathway element, 
PCSK6. The DN associated SNP rs1888747 in the promoter region of FRMD3 generated a 
de novo binding site for the MSX2, NOBOX, BARHL1 transcription factor family present 
in the four element module. This binding site has been experimentally verified in promoter 
sequences of 13 of the 37 canonical BMP pathway members, providing additional in silico 
evidence of a BMP association of the transcriptional module.


The integration of DN associated SNPs with DN gene expression profiling, promoter 
modeling and prior biological knowledge provides evidence for a shared transcriptional 
mechanism responsible for the co-regulation of FRMD3 with the BMP pathway in DN.
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Genome-Wide Association Scans in Type 1 and Type 2 Diabetes Mellitus 
Provide Evidence of a Shared Etiology: Identification of a Common Diabetic 
Nephropathy Locus on Chromosome 15q  M. G. Pezzolesi,1,2 G. D. Poznik,1 
J. C. Mychaleckyj,3 J. S. Dunn,1 S. S. Rich,3 J. H. Warram,1,2 A. S. Krolewski.1,2  
1Joslin Diabetes Center, Boston, MA; 2Harvard Medical School, Boston, MA; 
3University of Virginia School of Medicine, Charlottesville, VA.


Diabetic nephropathy (DN) is a major late complication that affects approximately 
30% of all patients with either type 1 (T1D) or type 2 diabetes (T2D). Despite its known 
familial aggregation and intense effort to determine the genetic components that underlie 
its risk, no major gene that contributes to its susceptibility has been identified. To identify 
genetic variants that confer risk of nephropathy in diabetes, we performed independent 
genome-wide association (GWA) scans in both T1D and T2D patients from the Joslin 
Diabetes Center. For the initial stage of our analysis, we performed a GWA scan using 350 
T2D patients, including 176 normoalbuminuric (control) and 174 proteinuric or end-stage 
renal disease (ESRD) (case) subjects. From this analysis, we identified a total of 3,880 SNPs 
with nominal evidence of association (P<0.01). Next, using GWA data from the Genetic 
Association Information Network (GAIN) T1D nephropathy project, we examined these 
SNPs in 913 T1D patients from the Joslin Genetics of Kidneys in Diabetes (GoKinD) 
collection (comprised of 441 normoalbuminuric and 472 proteinuric or ESRD subjects). 
Of these, 17 independent SNPs were associated with DN (P<0.01) in the Joslin GoKinD 
collection. In the third stage, we genotyped these 17 SNPs in an independent collection of 
857 T2D patients (631 normoalbuminuric and 226 proteinuric or ESRD subjects). Using 
this multi-stage study design, we were able to confirm an association on chromosome 15q 
at the DnaJ (Hsp40) homolog, subfamily C, member 17 (DNAJC17) locus (rs1866170, odds 
ratio [OR]=1.30, P=8.2x10-3). Additional confirmation of this association was obtained in 
482 T2D patients with microalbuminuria (OR=1.19, P=0.02). A combined meta-analysis of 
all 2,602 subjects provided significant association (OR=1.30, P=3.0x10-6). Taken together, 


our results implicate the DNAJC17 region on chromosome 15q as a novel, common DN 
locus in both T1D and T2D.
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ACACB Gene Associations with Type 2 Diabetes-Associated ESRD  Barry 
I. Freedman,1 M. A. Bostrom,2 J. N. Cooke,2 J. Divers,3 C. D. Langefeld,3 R. 
G. Nelson,4 M. Kretzler,5 S. Maeda,6 D. W. Bowden.1,2,7  1Internal Medicine/
Nephrology, Wake Forest Univ Sch Med; 2Biochemistry, Wake Forest Univ Sch 
Med; 3Biostatistical Sciences, Wake Forest Univ Sch Med; 4NIDDK, Phoenix, 
AZ; 5Univ of Michigan, Ann Arbor, MI; 6Laboratory for Endocrinology and 
Metabolism, Center for Genomic Medicine RIKEN, Yokohama, Japan; 7Center 
for Diabetes, Wake Forest Univ Sch Med, Winston-Salem, NC.


The acetyl–Coenzyme A carboxylase gene (ACACB) encodes an enzyme system 
catalyzing carboxylation of acetyl-CoA to malonyl CoA, the rate limiting step in fatty acid 
synthesis. The beta form of the enzyme regulates fatty acid oxidation. ACACB is strongly 
associated with type 2 diabetic nephropathy (DN) in Japanese patients. Eight ACACB 
single nucleotide polymorphisms (SNPs) were tested for association with type 2 DN in 
477 European Americans (EA) with DN-associated end-stage renal disease (ESRD) and 
418 EA type 2 diabetes non-nephropathy controls; and in 1027 African Americans (AA) 
with DN-ESRD and 1101 AA non-diabetic non-nephropathy controls.


Mean (SD) ages in EA cases and controls, respectively, were 65.5 (10.5) and 63.1 
(9.1) yrs; BMI 29.4 (6.8) and 32.5 (7.0) kg/m2 and DM duration 21.0 (9.5) and 12.7 (7.7) 
yrs. In age-, gender- and BMI-adjusted analyses, SNP4 (odds ratio [OR] 1.70, p=0.0003, 
additive) and SNP5 (OR 1.31, p=0.01, additive) were associated with DN in EA. No SNPs 
were associated in AA. Microarray derived steady state mRNA levels of ACACB were also 
significantly repressed in micro-dissected tubulointerstitial compartments of micro- and 
macro-albuminuric type 2 DN (Europeans and Native Americans), compared to biopsies 
in non-diabetic live kidney donors (23% and 38%, q<0.001) and diabetic subjects with 
normoalbuminuria (17% and 20%, q<0.001).


The results in EA strongly replicate the ACACB gene SNP4 association with type 2 
DN identified in the Japanese. The OR of 1.7 in EA with the replicated SNP is among the 
highest yet identified for association with DN. The lack of genetic association with DN 
in AA demonstrates the ethnic-specificity of this result. ACACB gene polymorphisms are 
associated with DN in European-derived and Asian populations.
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Worldwide Distribution of MYH9 Risk and Protective Haplotypes for 
Chronic Kidney Disease in Human Populations  Cheryl Winkler,1 Taras 
K. Oleksyk,2 Jeffrey B. Kopp,3 George N. Nelson.1  1SAIC-Frederick, NCI, 
Frederick, MD; 2University of Puerto Rico, Mayaguez, Puerto Rico; 3NIDDK, 
Bethesda, MD.


MYH9 is a main effect gene for FSGS and HIVAN (OR∼5-7, p<10-8) and a risk factor 
for hypertension-associated end stage kidney disease (OR∼3, p<10-8). Four risk alleles 
(rs4821480, rs2032487, rs4821481 and rs3752462) define the risk haplotype (E1) that is 
common in African Americans (AA) (∼60%) and rare in European Americans (EA) (<4%); 
the protective E2 haplotype was frequent in EA (69%) and less frequent in AA (21%). The 
global distribution, selective, and demographic factors maintaining MYH9 risk alleles in 
human populations remain unexplored. We reconstructed MYH9 haplotypes by combining 
the data available for the HapMap and the Human Genetic Diversity Panel (HGDP) and 
by genotyping these SNPs in the HGDP. We analyzed the continental distribution of the 
haplotypes and examined the extent of linkage disequilibrium for four SNPs. There are 
substantial differences in frequencies of risk and protective alleles and the corresponding 
haplotypes (E1-E5) indicated by high FST values, suggestive of natural selection. The risk 
haplotype is frequent in Sub-Saharan Africa (69%) and much less frequent outside Africa. 
Europe and Middle East feature the protective haplotype (E2) (62% and 52%, respectively) 
while populations in South and East Asia as well as Oceania are dominated by neutral 
haplotypes, with a near-complete loss of the risk haplotype. The risk haplotype in Africa 
and protective haplotype in Europe both show high FST and extended length compared to 
each other (iHs=2.666). The increased risk of kidney disease in African-ancestry populations 
relative to their non-African counterparts is nearly completely explained by the high 
frequency of the MYH9 E1 haplotype in African populations and its relative infrequency 
outside of Africa. There are suggestions that the risk E1 and protective E2 haplotypes may 
have been maintained by selection. The global distribution of MYH9 risk factors provides 
insight into genetic vulnerabilities to kidney disease in different global populations, 
particularly in southern Africa where HIV infection is highly prevalent.
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Association Analysis of the Non-Muscle Myosin Heavy Chain 9 Gene 
(MYH9) in Hypertensive Nephropathy: Results from the African American 
Study of Kidney Disease and Hypertension (AASK)  M. S. Lipkowitz,1 SK 
Iyengar,2 J. Molineros,2 C. D. Langefeld,3 M. E. Comeau,3 P. E. Klotman,1 D. 
W. Bowden,3 R. G. Freedman,3 G. Khitrov,1 W. Zhang,1 W. H. L. Kao,4 R. S. 
Parekh,5 M. Choi,4 J. B. Kopp,6 C. A. Winkler,7 G. Nelson,7 B. I. Freedman,3 E. P. 
Bottinger,1 AASK Investigators.6  1Mount Sinai; 2Case Western Reserve; 3Wake 
Forest; 4Johns Hopkins; 5U of Toronto; 6NIDDK; 7NCI-Frederick.


There is strong familial aggregation in hypertensive nephropathy (HN) in African 
Americans (AA). MYH9 is strongly associated with focal segmental glomerulosclerosis 
(FSGS) and “hypertensive ESRD” in AA. Since kidney biopsies in AASK typically revealed 
global glomerulosclerosis with interstitial fibrosis, we tested for genetic association between 
4 single nucleotide polymorphisms (SNPs) in MYH9 in 497 AASK participants with HN 
and 946 AA non-nephropathy controls recruited at Wake Forest. SNPs evaluated included 
rs4821481 in the E1 haplotype, rs11912763, rs1005570 and rs16996677.
Patient Demographics
 Age %female BMI serum creatinine (SCr)
AASK 53.8±10.3 40 31.3±7 1.96±0.7
AA Controls 49.5±11.6 57 29.8±7 1.0±0.25
Of 470 controls with data, 42% reported hypertension. All SNPs were in Hardy Weinberg 
Equilibrium. In age- and gender-adjusted analyses rs4821481 was associated with HN in all 
497 AASK participants (odds ratio [OR] 1.63, p=6.5x10-5 recessive). Restricting analyses 
to cases with more severe nephropathy strengthened this association; in 240 cases with SCr 
> 2 mg/dl, the OR was 1.99 (p=7.6x10-6) and in 161 cases with SCr > 3 mg/dl, the OR was 
2.33 (p=2.4x10-6). In cases with SCr > 3 mg/dl, rs11912763 (OR 2.69; p=0.008 recessive) 
and rs1005570 (OR 1.57; p=0.027 recessive) were also associated.


This association analysis of 4 SNPs in the MYH9 gene reveals that MYH9 made a 
major contribution toward genetic susceptibility to HN in AASK, particularly in patients 
with severe kidney disease. These data suggest that global glomerulosclerosis, FSGS, HIV-
associated collapsing FSGS, and HN may form a spectrum of kidney diseases associated 
with MYH9. This finding may open new avenues for screening and treatment of HN in 
African Americans.


Disclosure of Financial Relationships: nothing to disclose


F-FC234


Genome-Wide Association Study of IgA Nephropathy Using 23,465 
Microsatellite Markers  S. Saka,1 N. Hirawa,1 A. Oka,2 K. Yatsu,1 R. 
Yamamoto,4 T. Matsusaka,5 E. Imai,4 I. Narita,5 M. Endoh,3 H. Inoko,2 S. 
Umemura,1 I. Ichikawa.6,7  1Department of Medical Science and Cardiorenal 
Medicine, Yokohama City University, Yokohama, Kanagawa, Japan; 
2Department of Molecular Life Science and Molecular Medicine, Tokai Univ, 
Isehara, Kanagawa, Japan; 3Division of Nephrology Endocrinology and 
Metabolism Department of Internal Medicine, Tokai Univ, Isehara, Kanagawa, 
Japan; 4Department of Nephrology, Osaka Univ, Suita, Osaka, Japan; 5Division 
of Clinical Nephrology and Rheumatology, Niigata Univ, Niigata, Japan; 
6Department of Bioethics, Tokai Univ, Isehara, Kanagawa, Japan; 7Departments 
of Pediatrics and Medicine, Vanderbilt Univ, Nashville, TN.


IgA nephropathy (IgAN) is a commonest form of primary glomerulonephritis (GN) 
throughout the world. Substantial geographic and ethnic variation exists in the prevalence 
of IgAN. In Asia, IgAN accounts for up to 40% of GN. Some genomewide studies have 
identified a major susceptibility locus for IgAN on chromosome 6q22-23, 2q36, 3p24-23, 
4q26-31, and 17q12-22, but causal gene(s) are yet to be identified. Association studies using 
microsatellite (MS) markers, which are distributed every ∼150 kb across the genome, is 
advantageous over linkage, candidate and SNP typing methods in terms of statistical power 
and LD for finding genomic regions harboring candidate disease genes.


We performed a genome-wide association study with 23,465 MS markers to identify 
genes related to IgAN in a Japanese population composed of 450 biopsy-proven IgAN 
patients and 450 controls. Pooled sample analysis was conducted in a 3-stage genomic 
screen of 3 independent case-control populations, and 60 markers were extracted from the 
original 23,465 MS markers. Through the final step, 19 single positive markers have been 
confirmed by individual typing, and 12 markers survived this test.


We identified 12 allelic loci that were significantly different between IgAN patients 
and controls. This is the first genome-wide study using >23,000 MS markers, and provides 
information on the map of susceptible genes for IgAN. Twelve loci have the potential to 
lead to designing of new measures for prevention and treatment of IgAN that are suitable 
for individual genotype.
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Mutations in the Prkdc Gene Produce Susceptibility to Adriamycin 
Nephropathy in the Mouse and Indicate a Novel Role of Prkdc in 
Mitochondrial DNA Maintenance  Natalia Papeta,1 Zongyu Zheng,1 Sonja 
Brosel,1 Mehmet Altintas,3 Samih Nasr,2 Eric Schon,1 Jochen Reiser,3 Vivette 
D’Agati,2 Ali G. Gharavi.1  1Medicine, Columbia Univ., New York, NY; 
2Pathology, Columbia Univ., New York, NY; 3Nephrology, Univ. of Miami, 
Miami, FL.


Adriamycin (AD) nephropathy is a widely used experimental model of podocyte injury 
and glomerulosclerosis in the mouse. We had previously shown that susceptibility to this 
trait among inbred strains segregates as a recessive Mendelian trait that maps to 1.3 Mb 
interval on Chr16 A1-B1. The aim of the project was to identify the susceptibility gene and 
get insight into the mechanisms underlying AD nephropathy (ADNPH).


We refined ADNPH locus using haplotype analysis among 17 inbred strains and meiotic 
mapping in F2 and backcross of susceptible BALB/c and resistant C57BL/6 (B6) strains. 
Analysis of the coding regions of the refined interval identified 2 missense variants in the 
Prkdc gene only: C6418T and A11530G, associated with reduced Prkdc protein levels. 
Induction of ADNPH in PrkdcKO mice confirmed that Prkdc is the ADNPH susceptibility 
gene. In glomeruli, Prkdc is expressed in podocytes and endothelial cells. Overexpression 
of Prkdc in podocyte cells significantly augmented cell survival after AD treatment.


In addition, AD induced a significant 2.3-fold depletion of kidney mitochondrial DNA 
(mtDNA) in the susceptible Prkdc BALB/BALB group compared to the resistant group with the 
PrkdcB6 alleles (P=0.003). To confirm that Prkdc plays a role in mtDNA maintenance, we 
generated an F2 intercross between strains with mutant alleles of Prkdc and Mpv17 (a gene 
implicated in mtDNA depletion). In contrast to the parental strains, which do not develop 
nephropathy within first six months of age, the F2 mice with combinations of mutant Prkdc 
and Mpv17 alleles developed spontaneous glomerulosclerosis, hepatic injury and mtDNA 
depletion, demonstrating genetic interaction between Prkdc and Mpv17.


This study identifies the genetic basis of interstrain susceptibility to AD nephropathy in 
the mouse and demonstrates that this phenotype arises due to mtDNA depletion, identifying 
a novel role for Prkdc in mtDNA maintenance.


Disclosure of Financial Relationships: nothing to disclose


F-FC236


The “CNS/SRNS-Outcome-Study”: A Bicenter, Retrospective Analysis of 
Genetics in Nephrotic Syndrome  Anja K. Arbeiter,1 Rainer Büscher,1 Mato 
Nagel,5 Friedhelm Hildebrandt,6 Bernd Dworniczak,2 Eberhard Kuwertz-
Bröking,3 Peter F. Hoyer,1 Martin Konrad,3 Stefanie Weber.1  1Department of 
Pediatric Nephrology, University of Duisburg-Essen, Germany; 2Department 
of Human Genetics, University of Münster, Germany; 3Department of Pediatric 
Nephrology, University Children’s Hospital, Münster, Germany; 4Department 
of Human Genetics, University of Erlangen, Germany; 5Center for Nephrology 
and Metabolic Disorders, Weißwasser, Germany; 6Department of Pediatrics and 
Human Genetics, University of Michigan, Ann Arbor, MI.


Background: Mutations in podocyte genes can be associated with manifestation 
of nephrotic syndrome resistant to steroid treatment (SRNS). It is not well documented, 
however, whether the disease in these patients is also insensitive to administration of 
ciclosporin A (CsA). Single center observations point to CsA-induced remissions in a 
special subset of patients. Aim: The retrospective analysis of genes involved in SRNS and 
the establishment of specific genotype-phenotype correlations, especially with regard to a 
response to CsA treatment. Methods: We assessed the clinical outcome of 98 patients (of 
89 families) with SRNS, among these 23 with early-onset disease (CNS/<3 mo of age). 
DNA samples of 86 patients were analyzed for mutations in NPHS1, NPHS2, WT1, LAMB2 
and/or TRPC6. Results: Disease-causing mutations were identified in 44 % of patients 
(43/98; 13 NPHS1, 17 NPHS2, 2 LAMB2, 9 WT1 and 2 TRPC6). Only one patient with 
confirmed mutation in the analyzed genes responded to CsA. In contrast, 75% of patients 
without proven genetic origin showed a response to CsA treatment. Long-term outcome 
was significantly better in children without mutations in NPHS1, NPHS2, WT1, LAMB2 
and/or TRPC6 with development of ESRD in 32% versus 63% (with proven mutation). 
Conclusions: The over-all mutation detection rate in our population was high (44%); 
in CNS-patients, the detection rate amounts to 100%. With the exception of one patient 
(affected by a WT1-mutation), no response to CsA was observed for patients with a proven 
genetic origin. Long-term outcome seems significantly better in children without mutations 
in NPHS1, NPHS2, WT1, LAMB2 and/or TRPC6.
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Sequence Variants at the UMOD Gene Associate with Risk of Kidney 
Stone Disease  V. Edvardsson,1 D. F. Gudbjartsson,3 O. S. Indridason,2 H. 
Holm,3 U. Thorsteinsdottir,3 G. Thorleifsson,3 F. deVegt,5 F. C. H. d’Ancona,6 
M. den Heijer,5,7 L. A. Kiemeney,5,6 K. Stefansson,3,4 R. Palsson.2,4  1Children’s 
Medical Center; 2Division of Nephrology, Landspitali University Hospital; 
3Decode Genetics; 4University of Iceland, Reykjavik, Iceland; 5Department of 
Epidemiology, Biostatistics and HTA; 6Department of Urology, ; 7Department 
of Endocrinology, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands.


Background: The Tamm-Horsfall protein (uromodulin), the most abundant protein in 
the urine, is thought to inhibit the formation of calcium oxalate kidney stones. The purpose 
of this study was to examine the association between kidney stones and a common variant 
at the uromodulin (UMOD) gene, rs4293393, previously shown to associate with serum 
creatinine concentration (SCr) and chronic kidney disease (CKD).


Methods: We analyzed the association between kidney stones and rs4293393 in 1,689 
Icelandic patients with radiopaque kidney stones and 37,076 Icelandic population controls 
previously genotyped with the Illumina 300 K bead chips. To replicate our findings we 
used additional Icelandic and Dutch kidney stone patients and controls.


Results: We observed a significant association between rs4293393 and kidney stone 
disease in the Icelandic discovery sample set. The major allele, T (control frequency = 
80%), that associates with increased SCr and risk of CKD, associated with decreased risk 
of kidney stone disease (OR=0.88; 95% CI, 0.81-0.96; P=0.0053). The effect size in both 
replication samples was consistent with the initial observation and the association was 
nominally significant in the combined replication samples, from Iceland (1,271 cases and 
3,177 controls) and the Netherlands (701 cases and 2,948 controls) (OR=0.89; 95% CI, 
0.81-0.97; P=0.0089). The combined effect OR for all three sample sets was 0.88 (95% 
CI, 0.83-0.94; P=0.00006).


Conclusions: We have demonstrated that the UMOD variant rs4293393-T, previously 
observed to predispose to increased SCr and the risk of CKD, may be protective against 
kidney stone disease. This finding supports the proposed inhibitory role of the Tamm-
Horsfall protein in the formation of calcium kidney stones.


Disclosure of Financial Relationships: ownership: Stocks in Decode Genetics.


F-FC238


The Association between Chronic Kidney Disease and Sequence Variants 
in the UMOD Gene Is Highly Dependent on Age  O. S. Indridason,1 D. 
F. Gudbjartsson,2 V. O. Edvardsson,1 H. Holm,2 U. S. Bjornsdottir,3 G. E. 
Eyjolfsson,4 U. Þorsteinsdottir,2 K. Stefansson,2,3 R. Palsson.1,3  1Landspitali 
University Hospital; 2Decode Genetics; 3University of Iceland; 4Laboratory in 
Mjodd, Reykjavik, Iceland.


Background: A recent genome-wide association study (GWAS) showed an association 
between common variants in the UMOD gene and both chronic kidney disease (CKD) 
and serum creatinine (SCr). To search for variants that predispose to CKD we performed 
a large GWAS in Icelanders.


Methods: We searched for all SCr values at the two major clinical laboratories in 
Reykjavik, the Landspitali University Hospital Clinical Biochemistry Laboratory (2003-
2008) and the Laboratory in Mjodd (1997-2008). The 4-variable MDRD equation was 
used to calculate GFR and CKD was defined as eGFR <60 ml/min/1.73 m2 for more than 
3 months. After quality filtering, 303,120 SNPs were tested individually in a sample of 
3,203 Icelandic patients with CKD and 38,782 Icelandic population controls, genotyped 
with the Illumina HumanHap300 or HumanHapCNV370 bead chips. We then assessed the 
correlation between CKD associating SNPs and SCr in 24,635 Icelandic subjects.


Results: Our analysis revealed genome-wide significant association between 
rs4293393-T, located next to UMOD on chromosome 16p12, and risk of CKD (OR=1.25; 
P=4.1×10-10). The variant was also directly associated with SCr (P=1.3×10-23). The SNP 
rs4293393 is in perfect correlation with a synonymous SNP in UMOD, rs13335818. We 
observed significant interaction with age (P=3.0×10-17); there was no association with CKD 
or SCr in younger individuals but rather with the rate of increase in SCr with age. On average, 
SCr increased by an additional 0.09 µmol/L per year per allele of rs4293393-T (95% CI, 
0.07-0.11). A significantly higher rate of age-related increase in SCr was seen with higher 
T-allele count and each additional comorbid condition (P=0.008).


Conclusions: We have confirmed that sequence variants in UMOD associate with 
CKD and rising SCr. Additionally, there is marked interaction between this genotype and 
age, suggesting that this variant may adversely affect the aging kidney and its adaptation 
to comorbid factors, including hypertension and diabetes.
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Renal Progenitors Are Sequentially Patterned by Retinoic Acid and 
the Irx3b Transcription Factor To Generate Proximo-Distal Domains 
in the Zebrafish Nephron  Rebecca A. Wingert, Cailin McDeed, Zachary 
Kostun, Renee Ethier, Alan J. Davidson.  Center for Regenerative Medicine, 
Massachusetts General Hospital, Boston, MA.


Nephron formation involves the establishment of discrete segment populations from 
renal progenitors, yet the developmental pathways guiding this process remain relatively 
unknown. We have previously shown that the zebrafish is an exciting new model for 
nephrogenesis studies, as they form nephrons with two proximal and two distal segments 


organized similar to mammals, and that this pattern is dependent on retinoic acid (RA) 
activity. To study the origin of segment populations, we examined the expression of renal 
markers in the intermediate mesoderm (IM) from which the nephrons arise. IM renal 
progenitors are initially separated into rostral and caudal regions, then these regions are 
progressively subdivided into subregions that presage mature nephron segment domains. 
Interestingly, RA is requisite to specify the rostral region. When RA is absent, renal 
progenitors adopt a caudal identity and nephrons are comprised of distal segment fates. 
Conversely, in embryos treated with exogenous RA, the IM renal progenitors adopt a rostral 
identity and nephrons are comprised of proximal segment fates. To delineate the molecular 
players downstream of RA, we performed knockdown of genes unique to the various renal 
progenitor groups. We found that the Iroquois transcription factor Irx3b is needed to form 
the first distal tubule segment and prevent an expansion of proximal fates. Furthermore, 
embryos deficient for RA and Irx3b develop nephrons that only express markers of the 
second distal segment. This suggests that in the absence of signals from RA and Irx3b, the 
default fate of renal progenitors is to acquire a distal segment identity. Taken together, our 
analysis suggests a model whereby renal progenitors are initially patterned into two broad 
regions by RA, followed by sequential and dynamic refinement into multiple segments via 
signals like Irx3b. These studies establish a framework to assemble the regulatory networks 
that drive nephron formation, and will likely provide useful insights into both normal and 
defective kidney development and disease.
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The Role of Axial Structures in Mediolateral Patterning of the Developing 
Kidney  Piyush Tripathi,1 Qiusha Guo,1 Matthew J. Coussens,1 Yinqiu Wang,1 
Michael R. Kuehn,2 Mario R. Capecchi,3 Feng Chen.1  1Internal Medicine, Renal 
Division, Washington University School of Medicine, St. Louis, MO; 2Laboratory 
of Protein Dynamics and Signaling, National Cancer Institute, NCI-Frederick, 
National Institutes of Health, Frederick, MD; 3Human Genetics, University of 
Utah, HHMI, Salt Lake City, UT.


Kidney development depends on reciprocal interactions between the ureteric bud (UB) 
and the metanephric mesenchyme (MM), both of which are intermediate mesoderm (IM) 
derivatives. Although various molecules involved in the UB-MM interactions have been 
recognized, the role of axial structures in the patterning of IM and in the positioning of 
the MM is still largely unclear. Here we used a NFP-Cre transgene to induce diphtheria 
toxin (DTA) production and subsequent disruption in the notochord and floor plate during 
embryogenesis. Disruption of these axial structures results in the fusion of left and right 
kidneys. In addition, renal agenesis as well as supernumerary kidneys and ureters have 
been found in some of the mutants either independent of, or concurrent with the kidney 
fusion. At E12, mutant MM regions from the left and right sides were positioned much more 
medially in the mutants. DTA-mediated ablation of the notochord and floor plate did not 
cause immediate and drastic disruption of the perinotochordal mesoderm. Genes important 
for kidney development, like Pax2 and Lim1, are expressed normally in mutant kidneys, 
when not considering the abnormal position of the kidney. This study demonstrates an 
essential role of the axial structures in IM patterning and kidney development. Mediolateral 
patterning of IM and the positioning of the MM may depend on a balance of opposing 
signals from axial and lateral structures. Disruption of the axial signals may break the 
balance and lead to a more medial position for the MM, setting the stage for kidney fusions 
to occur. The fused kidneys resemble the horseshoe kidneys seen in human patient with 
congenital urinary defects. Thus this study also raise the possibility that mediolateral 
patterning defect resulted from axial anomalies can be a potential cause for horseshoe 
kidneys in some human patients.
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Nephrocystin-4 Is Required for Control of Wnt/β-Catenin Versus Wnt/
Planar Cell Polarity (PCP) Balance and for Ciliogenesis in Zebrafish 
Embryos  Céline Burcklé,1,2 Helory Gaude,1 Christine Vesque,2 Rémi Salomon,1 
Corinne Antignac,1 Sophie Saunier,1 Sylvie Schneider-Maunoury.2  1Inserm 
U574, Necker Hospital, Paris, France; 2UMR 7622, Paris 6 University, Paris, 
France.


Purpose of the study:
Nephronophthisis, a cystic kidney disease in child, is caused by mutations in NPHP 


genes (NPHP1-11), which encode ciliary proteins, the nephrocystins. To investigate 
nephrocystin-4 function in vivo, we performed loss of function experiments in the 
zebrafish.


Methods:
Morpholinos targeting nphp-4 mRNA were injected in 1 cell stage embryos. Cilia beat 


frequency was obtained after analysis of high speed x-t imaging.
Results:
Our experiments show that nphp-4 loss of function leads to abnormal convergent 


extension (CE) during gastrulation, left-right asymmetry defects, and pronephric cysts.
The CE phenotype suggests that nphp-4 interacts with the Wnt/PCP pathway. We show 


a genetic interaction of nphp-4 with a core Wnt/PCP gene, vangl2. A specific activator 
of the Wnt/PCP, myristilated-palmitoylated Dvl, rescues the CE phenotype. Conversely, 
nephrocysin-4 negatively regulates the canonical Wnt pathway: NPHP-4 overexpression 
decreases β-catenin activation in HEK293 cells. Moreover, nephrocystin-4, inversin 
(NPHP-2) and Dvl are part of the same protein complex.


To investigate if the laterality defect and pronephric cysts formation are related to 
abnormal cilia, we measured their length and motility. Cilia length is reduced in monociliated 
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cells of the Kuppfer’s vesicle and pronephric duct of nphp4-morphants. Motility of cilia 
of multiciliated cells is preserved in nphp4-morphants with pronephric cysts. In most of 
nphp4-morphants, pronephric cysts are associated with obstruction of the cloaca, assessed 
by the absence of excretion of a fluorescent dextran.


Conclusion
Our data support a role for nephrocystin-4 as both activator of the Wnt/PCP pathway 


and repressor of the Wnt/β-catenin pathway, possibly via its interaction with Dvl. Moreover, 
nephrocystin-4 is required for ciliogenesis in the Kuppfer’s vesicle and the pronephric 
duct. Pronephric cysts are not caused by altered cilia driven fluid flow, but by obstruction 
of the cloaca.
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A Novel Role for the Primary Cilium in Controlling Nephrogenesis  Lijun 
Chi,1 Lin Chen,1 Norman D. Rosenblum.1,2  1Dev & Stem Cell Biol, Hosp Sick 
Child; 2Div Neph, Dept Paeds, U Toronto, Toronto, Canada.


Low nephron number is a critical determinant of human health. In nonrenal tissues the 
primary cilium controls signaling by growth factors that also act in the kidney to control 
nephrogenesis. Yet, primary cilium function during nephrogenesis is undefined. Primary 
cilium morphogenesis and maintenance is dependent on motor subunits that enable ciliary 
transport. Deficiency of motor subunit KIF3A causes loss of primary cilia. To determine the 
contribution of the primary cilium to nephron formation, we generated mice with deficiency 
of Kif3a targeted to the metanephric mesenchyme lineage (Kif3aMMnull) by interbreeding 
Rarb2-Cre;Kif3a+/- and Kif3aloxP/loxP mice. Characterization of mutant mice demonstrated a 
62% decrease in the number of primary cilia associated with proximal tubules at P0 using 
double immunofluorescence microscopy, antibody specific for α-acetylated tubulin and 
lectin against Lotus tetragonolobus. Fluorescence and electron microscopy showed loss 
of proximal tubule cilia at E13.5 and E15.5, respectively. Newborn mutant mice exhibited 
glomerular, proximal tubule and loop of Henle cysts. Remarkably, cilium deficiency 
decreased the number of nephron progenitors and glomeruli, identified using antibodies 
specific for NCAM and WT1, by 26% (P=0.016) and 35% (P < 0.001), respectively 
(N=5 mice). In situ RNA hybridization for Fgf8 and Wnt4, two genes that are critical for 
nephrogenesis, was decreased specifically in nephron progenitor segments lacking primary 
cilia and was associated with decreased expression of Lim1. The contribution of ROSA26-
positive;Kif3a deficient metanephric mesenchyme cells, identified by lacZ expression, to 
the metanephric blastema at E10.5 was significantly decreased. The number of mutant 
lacZ-positive cells resident in S-shaped bodies at E13.5 was decreased by 19% compared 
with WT lacZ expressing metanephric-derived cells (P =0.002). Moreover, mesenchyme 
cell apoptosis at E13.5 was increased by 25% in Kif3aMMnull kidney tissue (P =0.002). 
We conclude that the primary cilium is required in the mesenchyme lineage for nephron 
formation and controls metanephric mesenchyme cell viability and expression of genes 
required for nephrogenesis.
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Wnt9b Signals through Beta-Catenin Dependent and Independent 
Pathways during Renal Development  Courtney M. Karner,1,2 Thomas J. 
Carroll.1,2  1Department of Internal Medicine, Division of Nephrology, University 
of Texas Southwestern Medical Center, Dallas, TX; 2Department of Molecular 
Biology, University of Texas Southwestern Medical Center, Dallas, TX; 3Fort 
Worth, TX.


Wnt9b and Wnt4 are necessary for the formation of the renal vesicles (RV). Previous 
models suggested that Wnt9b activated Wnt4 expression in a subset of the mesenchymal 
progenitor cells and Wnt4 auto induced a mesenchymal to epithelial transition (MET) 
leading to RV formation. Both factors appeared to signal through the same, beta-catenin 
dependent signal transduction pathway. It was further proposed that this pathway must 
be inhibited in the remaining progenitor population to allow their expansion for further 
rounds of MET. To elucidate the cellular and molecular events downstream of Wnt9b we 
performed an affymetrix microarray screen comparing metanephric mesenchyme from wild 
type and Wnt9b mutant animals at E11.5. Surprisingly, this analysis indicated that Wnt9b 
not only signals to regulate MET but also actively signals to the progenitor cells during 
development. We next sought to determine the role of Wnt9b in the progenitor population. 
The renal progenitors are properly specified in the absence of Wnt9b, as assayed by Pax2 
and Six2 expression. Further, mesenchyme isolated from Wnt9b mutants survives and 
retains competency to undergo MET until at least E13.5. However, proliferation rates are 
significantly decreased in Wnt9b mutant mesenchyme. At least part of the response to Wnt9b 
in the progenitor population is mediated by the beta-catenin dependent pathway. However, 
our data also indicates the noncanonical/beta-catenin independent Wnt pathway is active in 
the progenitor cells during development. Treatment of cultured kidneys with compounds 
that block the non-canonical pathway indicate that it may be involved in aggregation of 
these cells into pretubular aggregates. In sum, our results indicate that Wnt9b signals 
through both beta-catenin dependent and independent pathways to regulate proliferation, 
gene expression and differentiation in the renal progenitors.
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Defining the Role of Wilms’ Tumor Suppressor-1 (WT1) in Nephron 
Progenitor Cells In Vivo Using ChIP-chip  Sunny Hartwig,1 Jacqueline Ho,1 
Priyanka Pandey,1 Jordan A. Kreidberg.1  1Division of Nephrology, Children’s 
Hospital Boston, Harvard Medical School, Boston, MA; 2.


In humans, mutations in Wilms’ Tumor Suppressor-1 (WT1) are causally-linked to 
a subset of sporadic nephroblastoma (Wilms’ tumor), the most common solid tumor in 
children. In mice, homozygous deletion of Wt1 results in bilateral renal agenesis due to 
a failure of the earliest stages of kidney development. WT1, which encodes a DNA- and 
RNA-binding protein, is therefore thought to play a critical role in transcriptional regulation 
in nephron progenitor cells (NPCs) during early renal development; however its gene targets 
in vivo are undefined. To identify transcriptional WT1 gene targets in NPCs, we performed 
chromatin immunoprecipitation (ChIP) coupled to mouse promoter microarray (ChIP-chip), 
using chromatin prepared from embryonic mouse kidney tissue. Direct ChIP was performed 
for a subset of targets (n=40) to validate our array results. Next, we performed large-scale 
RNA in situ hybridization (ISH) analysis in E12.5 mouse kidneys and identified candidate 
genes co-expressed with Wt1 in NPCs. To investigate functional interactions between Wt1 
and candidate targets in NPCs, we used a novel Wt1 mouse morpholino (mMO) loss-of-
function (LOF) model in E12.5 mouse kidney explants, to knock down Wt1 in NPCs ex 
vivo. Moderate Wt1 knock-down resulted in abnormal kidney development and increased 
NPC apoptosis, while higher doses of Wt1 mMO resulted in complete loss of NPCs and 
abrogated kidney development, similar to the phenotype observed in homozygous Wt1 null 
embryos. Using low dose Wt1 mMO, we show that loss of Wt1 results in reduced target 
gene expression specifically in NPCs. In the complementary experiment, we employed 
an ex vivo Wt1 gain-of-function model (GOF) in which Wt1 cDNA is microinjected and 
electroporated into E11.5 kidney explants, and show that Wt1 over-expression results in 
increased target gene expression. Collectively, our ChIP-chip data, together with LOF and 
GOF assays, provide the first description of endogenous Wt1 transcriptional target genes 
in NPCs in vivo, and provide important insights into the transcriptional signaling networks 
controlled by WT1 that direct NPC fate during renal development.
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The CP2-Like Transcription Factor Tcfcp2l1 Is Sufficient To Induce a Distal 
Nephron-Specific Expression Signature in Metanephric Mesenchyme  Kai 
M. Schmidt-Ott,1 Thomas Leete,2 Wenqiang Yu,2 Max Werth,1 Jonathan Barasch.2  
1Max-Delbrück-Center for Molecular Medicine; 2Columbia.


Both nephron and ureteric epithelia derive from mesenchymal progenitors, but the 
specification of these different cell types by transcription factors is not well explored. 
To identify regulatory transcription factors, we used growth factors known to convert 
rat metanephric mesenchyme into epithelial tubules and profiled temporal changes 
of gene expression using microarrays. We then filtered induced genes based on gene 
ontology annotations and identified and validated by real-time PCR 97 transcription 
factors, expression of which was upregulated coincident with nephron differentiation. 
Consequently, we ectopically over-expressed a subset of these transcription factors in 
dissected metanephric mesenchyme using adenoviral gene transfer to determine their 
individual contribution to the genetic signature in nephron epithelia. One of these factors, 
Tcfcp2L1, was able to induce cell type conversion in the metanephric mesenchyme and 
trigger the formation of epithelial tubules. Tcfcp2l1 is a member of the Cp2 family, which 
includes homologs of Drosophila Cp2 and grainyhead. In situ hybridizations on E15.5 and 
E18.5 kidneys revealed expression in renal epithelia including the TALH, distal tubule 
and collecting ducts, but not in the glomerulus or proximal tubule. Thus, we hypothesized 
that Tcfcp2l1 may regulate distal nephron-specific genes. We tested this idea by screening 
Tcfcp2l1-overexpressing mesenchyme for the expression of different segment specific 
genes. While there were few glomerular and proximal tubule genes, several genes typical 
of the ureteric bud, collecting duct and TALH (Pou3f3, cadherin 16, cadherin 1, tacstd1, 
grhl2, ret, wnt9b) were induced after 7 days of culture of metanephric mesenchyme 
overexpressing Tcfcp2l1, when compared to metanephric mesenchyme overexpressing 
a constitutively active b-catenin, which is known to facilitate survival, but not terminal 
epithelial differentiation. Hence, Tcfcp2l1 appears to be the first known transcription factor 
sufficient to induce several distal nephron-specific genes and trigger a tubulogenic program 
in the metanephric mesenchyme.
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Hedgehog-Dependent GLI Transcriptional Activators Control Functional 
Development of the Ureter  Jason E. Cain,1 Epshita Islam,1 Fiona Haxho,1 
Norman D. Rosenblum.1,2  1Dev and Stem Cell Biol, Hosp Sick Child; 2Div 
Neph, Paediatrics, U Toronto, Toronto, ON, Canada.


Dilatation of the ureter and pelvis is an important manifestation of human urinary 
tract disease. Yet, the underlying pathogenic mechanisms are poorly defined. Previously, 
we demonstrated a requirement for Sonic Hedgehog (SHH)-dependent signaling during 
renal development (Hu et al., Development, 2006). HHs signal via SMO, a cell surface 
protein, and GLI activator transcription factors, GLI2 and GLI3. To define lineage-specific 
HH functions, we localized expression of Ptc1-lacZ, a downstream target of HH signaling 
activity, to the renal medulla. We tested the functional contribution of medullary HH 
signaling by generating mice with deficiency of SMO targeted to medullary mesenchyme 
and stroma (SmoMMnull) by interbreeding Rarb2-Cre;Smo+/- and SmoloxP/loxP mice.
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Newborn SmoMMnull mice were characterized by hydroureter, hydronephrosis and 


normal nephrogenesis. Normal formation and patterning of the renal medulla was observed 
as early as E15.5. Marker analyses of SmoMMnull ureters using antibodies specific for 
Uroplakin and α-SMA and Masson Trichrome stain revealed normal differentiation of the 
urothelial, sub-epithelial, smooth muscle and outer connective tissue layers even in the 
presence of hydroureter. Intrapelvic dye injection demonstrated patency of the ureteropelvic 
junction and the ureter. Remarkably, time-lapse imaging of cultured E15.5 ureters isolated 
from SmoMMnull mutants revealed dyskinesia of ureteral peristalsis. Consistent with a 
functional obstruction, expression of c-kit, a marker of urinary pacemaker cells, was reduced 
in the renal pelvis of SmoMMnull kidneys. The contribution of decreased GLI activator 
levels to the mutant phenotype was analyzed in mice deficient in Gli2 and Gli3. While 
renal morphogenesis was normal in Gli2 null mice, a further reduction in GLI activator 
levels by eliminating a single Gli3 allele on the Gli2 null background resulted in severe 
hydroureter and hydronephrosis.


We conclude that deficiency of GLI activators disrupts functional development of 
the ureter. We speculate that HH-GLI signaling controls differentiation of c-kit-positive 
medullary pacemaker cells.
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Targeted Inactivation of EGF Receptor Inhibits Renal Collecting Duct 
Development and Renal Concentrating Ability in Adult Mice  Zhao Zhang,1 
Elena Pascuet,1 Pierre-Alain Hueber,1 Lee-Lee Chu,1 Daniel Bichet,2 Paul 
Goodyer.1  1McGill University Health Centre Research Institute, Montreal, QC, 
Canada; 2Hopital du Sacre-Coeur de Montreal, Montreal, QC, Canada.


The Egfr gene is highly expressed in fetal kidney implying an important role in renal 
development. CD1 Egfr knockout mice survive the embryonic period but die within 1-2 
weeks of birth with evidence of renal collecting duct dilatation and elevated BUN. Although 
strategies have been developed to inactivate aberrant Egfr in cystic kidney disease and renal 
cancer, its precise developmental function in kidney has not clearly defined. To define the 
primary sites of Egfr expression in fetal mouse kidney, we performed in situ hybridization 
studies; Egfr mRNA was identified in maturing collecting ducts, but was conspicuously 
absent from the nephrogenic zone. To examine the impact of Egfr inactivation on ureteric 
bud branching, we crossed Egfrneo(+/-) with HoxB7promoter-GFP mice (to visualize 
the fetal collecting duct) and then intercrossed the progeny. Egfr (-/-) homozygotes had 
normal pattern of UB branching at E14, but at P3, renal collecting ducts were dilated, renal 
papillae were hypoplastic and pups died at 1-2 weeks of age. To track the impact of Egfr 
inactivation on mature collecting duct function, we crossed mice with a floxed Egfr exon3 
with mice bearing an Egfrneo allele and a Hoxb7Cre/EGFP transgene. Although collecting 
duct Egfr expression was completely absent, offspring with targeted Egfr knockout had 
normal UB branch number at E14 and were viable. On the other hand, renal papillae were 
hypoplastic and exhibited partial urinary concentrating defect at 7 weeks of age; during 
12 hr water deprivation, mutant mouse urine volume was 6.2-fold higher than wildtype 
littermates and body weight fell acutely by 9%. During 22 hr water deprivation at 33 weeks 
of age, maximal urine osmolality was 36% of controls despite equivalent plasma levels 
of vasopressin. Based on these observations, we suggest that Egfr expression in the fetal 
kidney collecting duct has no effect on UB branching, but limits elongation of the collecting 
duct and blunts renal concentrating ability in the adult.
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Mechanism of Ureter Ectopia in p53-Null Mice: p53 Antagonizes the 
GDNF-Ret-PI3K-Akt Signaling Pathway  Zubaida R. Saifudeen, Xiao Yao, 
Sarah Lookabaugh, Samir S. El-Dahr.  Pediatrics, Tulane University Health 
Sciences Center, New Orleans, LA.


p53 is best known for its role as a tumor suppressor by regulating cell cycle, 
differentiation and apoptosis pathways. We recently reported that that p53-/- embryos exhibit 
a spectrum of congenital abnormalities of the kidney and urinary tract, including ectopic 
ureteric bud (UB) outgrowth and double ureters/collecting systems. Conditional inactivation 
of p53 expression or activity in the UB but not mesenchymal lineage recapitulates the 
duplex phenotype, lending support to a cell autonomous restrictive role for p53 activity 
in UB outgrowth from the Wolffian Duct (WD). p53 inactivation in the WD is associated 
with enhanced sensitivity to GDNF-induced ectopic budding. Unlike other models of UB 
ectopia, hypersensitivity of p53-/- WD to GDNF is not accompanied by reduced Sprouty-1 
expression, increase in c-Ret expression or anterior expansion of the GDNF domain. To 
explore the mechanisms for increased sensitivity of p53-null ducts to GDNF, we utilized a 
p53 RNA interference approach. Mouse UB cells were transfected with p53 shRNA plasmid 
or siRNA and treated with GDNF/GFRa1 prior to harvest. Loss of p53 resulted in dramatic 
up-regulation of phospho-Akt, measured as readout of PI3K activity, without any change in 
total Akt levels. Up-regulation in p-Akt levels correlated with the extent of p53 knockdown. 
We observed 2-10 fold decrease in p53 protein levels, and correspondingly 2-6 fold increase 
in p-Akt/Akt levels in comparison to negative control samples that were transfected with 
a scrambled siRNA. Next, we measured PTEN levels, as PTEN is positively regulated by 
p53 and inhibits P-Akt production via PIP3. Surprisingly, PTEN mRNA and protein levels 
did not decrease with p53 knockdown. These data provide biochemical evidence that p53 
antagonizes the GDNF→c-Ret→PI3K pathway. Our data are consistent with a model in 
which p53 deficiency or inactivation releases inhibitory input on cell adherence, migratory 
or proliferative signaling mediated via Ret tyrosine kinase receptor in the WD.
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Dose Dependent Increases in Renal Phosphate Excretion with Administration 
of Increasing Concentrations of Phosphate into the Duodenum  Theresa J. 
Berndt,1 Zachary C. Ryan,1 Xujian Li,3 Eric J. Bergstralh,3 Rajiv Kumar.1,2  
1Nephrology, Mayo Clinic; 2Biochemistry & Molecular Biology, Mayo Clinic; 
3HSR, Mayo Clinic, Rochester, MN.


Previous studies have demonstrated that administration of phosphate (Pi) into the 
duodenum rapidly induces phosphaturia that is independent of changes in plasma Pi, 
PTH, FGF-23, or sFRP4 levels. The purpose of the present study was to determine the 
effect of varying concentrations of duodenally administered Pi or NaCl (control) on renal 
Pi excretion in acutely thyroparathyroidectomized (TPTX) rats. Clearance studies were 
performed in 7 groups of rats. After a control clearance, NaCl or varying concentrations 
of sodium Pi (1 cc) were administered into the duodenum of TPTX rats. Urine and blood 
samples were taken at 10, 20, 30, and 60 minutes after the administration of Pi. The slopes 
of the fractional excretion of Pi (FE Pi) were compared to the slope of FE Pi obtained 
following intraduodenal NaCl.
Table 1. FE Pi following intraduodenal phosphate or NaCl infusion
FE Pi % Mean±SEM Basal 10 min 20 min 30 min 60 min
NaCl (n=10) 0.9±1.4 1.6±3.3 1.7±3.6 1.9±3.8 2.7±5.0
0.1 M Pi (n=8) 4.2±3.3 5.2±4.3 4.8±3.7 7.2±4.5 7.3±5.7
0.25 M Pi (n=6) 3.1±2.1 3.6±2.0 3.9±2.1 4.9±2.4 6.0±1.8
0.5 M Pi (n=6) 3.7±3.1 4.2±3.1 5.7±4.1 7.5±4.8 14.5±8.1*
1 M Pi (n=6) 3.8±2.3 4.4±2.8 5.3±2.7 12.1±5.9 14.3±6.7*
2 M Pi (n=6) 2.5±2.9 5.9±5.5 10.2±4.9 23.3±5.5 31.5±12.2*
0.5 M PFA (n=7) 4.4±4.1 5.8±5.7 7.1±7.0 9.7±8.2 11.8±11.0
* P < 0.05 
There was a progressive dose-dependent increase in FE Pi and the slopes for the 
groups receiving 0.5 M (slope 0.1620±0.0518, P=0.0032), 1 M (slope 0.168±0.0518, 
P=0.0023), and 2 M sodium Pi (slope 0.4869±0.0494, P<0.0001) were significantly 
different from the slope for Fe Pi obtained after intraduodenal NaCl infusion. Duodenal 
administration of 0.5 M PFA did not increase FE Pi. Plasma Pi concentrations were not 
significantly different between groups. These data suggest that the duodenum contains 
a Pi sensor that elicits the release of an intestinal phosphatonin at concentrations of 
duodenal Pi ≥0.5M. The changes are independent of serum Pi and PTH.
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Intestine and Liver Contain a Factor (an Enteric Phosphatonin) That 
Inhibits Sodium-Dependent Phosphate Transport in Opossum Kidney (OK) 
Cells  Zachary C. Ryan,1 Theresa J. Berndt,1 Rajiv Kumar.1,2  1Nephrology, Mayo 
Clinic; 2Biochemistry & Molecular Biology, Mayo Clinic, Rochester, MN.


Increases in intestinal phosphate (Pi) concentrations rapidly enhance renal Pi excretion 
through the release of an intestinal Pi-regulating factor (enteric phosphatonin) (Berndt et al, 
Proc Natl Acad Sci U S A. 2007 Jun 26;104(26):11085-90). In this study, we report on the 
development of a rapid and reproducible assay to identify this phosphatonin from cellular 
homogenates and show that the intestine and liver contain such an inhibitory factor.


Na-dependent Pi transport was measured in proximal tubular cells derived from 
opossum kidney (OK) cells using the method of Cole et al and Cai et al (Endocrinology. 
1988 Jun;122(6):2981-9 and N Engl J Med. 1994;330(23):1645-9). Pi deprived, confluent 
OK cells in 24-well trays were treated for two hours with 500 g of protein derived from 
homogenized rat intestinal cells (RIC, ATCC # CRL-1592), rat duodenal mucosa, liver, 
spleen and skeletal muscle. Following treatment with cellular homogenates, OK cells 
were washed repeatedly with fresh medium, after which Na-dependent 32P uptake was 
measured. Pi transport in OK cells in control and experimental conditions was expressed 
as nmol 32P/mg total protein.


The data show a substantial inhibition of Na-dependent Pi transport in OK cells as a 
result of the addition of homogenate from RIC, liver, and duodenal mucosa (Table 1). This 
effect is homogenate-concentration dependent. No inhibition is seen with homogenates 
derived from spleen or kidney.
Table 1. Effect of cell/tissue homogenates on Na-dependent Pi uptake in OK cells


Rat Intestinal Cell Line Liver Duodenal Mucosa Spleen Kidney
% Inhibition of Pi 
Uptake (Mean±SEM) 23.76±0.78 11.9±0.46 10.6±0.18 3.56±0.09 2.92±0.06


We conclude that cultured rat intestinal cells, as well as duodenal mucosa and liver, contain a 
factor or factors that inhibit Na-dependent Pi transport in OK cells, while spleen and kidney 
do not. Further characterization of the novel intestinal and hepatic factor(s) (phosphatonin) 
which regulates renal Pi transport will provide information regarding Pi homeostasis in 
normal states and in renal failure.
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Secreted Frizzled Related Peptide 1: Renal Localization and Role in 
Phosphate Uptake  Gabriel Centeno,1 Svetlana Nikolaeva,1 Jurg Biber,2 
Olivier Bonny,1,3 Dmitri Firsov.1  1Department of Pharmacology and Toxicology, 
University of Lausanne, Lausanne, Switzerland; 2Institute of Physiology, 
University of Zurich, Zurich, Switzerland; 3Service of Nephrology, University 
Hospital, Lausanne, Switzerland.


Secreted frizzled related peptide 1 (sFRP1) is the first member of a family of 5 genes 
regulating Wnt signaling, and, thus, a variety of cell functions including proliferation and 
differentiation. In addition, one member of the family, sFRP4, is a phosphatonin that leads 
to tumor-induced phosphate leak and osteomalacia. Whether sFRP1 might play a role in 
mineral metabolism is still unknown, but it has been reported that sFRP1 knockout mice 
have increased trabecular bone formation. In order to characterize the role of sFRP1 in the 
mouse kidney, we assessed the relative expression of sFRP1-5 in the whole kidney by qPCR 
and found that sFRP1 is by far the main sFRP expressed under physiological conditions. 
Microdissection of each of the segments of the nephron and subsequent RT-PCR and 
Western Blot analysis showed that sFRP1 mRNA expression was restricted to the cortical 
thick ascending limb (cTAL) and the distal convoluted tubule (DCT). Interestingly, sFRP1 
protein expression was detected in the proximal tubule in addition to cTAL and DCT. This 
suggests that sFRP1 protein may reach proximal tubules from the DCT, creating a putative 
distal to proximal signaling axis. Western blot analysis revealed that sFRP1 is found as 
two different molecular weight peptides of ∼37kDa and ∼30kDa, the ratio of these two 
peptides being organ-specific. This indicates that sFRP1 may be cleaved in a regulated 
and organ-specific manner. As sFRP1 protein was localized in the proximal tubule and as 
sFRP4 is a phosphatonin, we assessed whether sFRP1 could modulate phosphate uptake 
in vitro. When sFRP1 was added on OK cells, a proximal tubule cell line expressing the 
sodium-phosphate co-transporter NaPi2a, 32Phosphate uptake was reduced. Overall, our data 
indicate that sFRP1 is the main sFRP expressed in the kidney where it is found mainly in 
the cTAL and in the DCT. sFRP1 may play a role in renal control of phosphate homeostasis 
via a distal to proximal tubule signaling axis.
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Secreted Frizzled Related Protein-4 (sFRP-4) Inhibits Renal and Intestinal 
Phosphate Transport  Joanne Marks, Sobiya P. Nadaraja, Edward S. Debnam, 
Robert J. Unwin.  London Epithelial Group, University College London, London, 
United Kingdom.


Our previous studies have shown that the phosphatonin matrix extracellular 
phosphoglycoprotein (MEPE) inhibits both renal and intestinal phosphate (Pi) 
absorption. Interestingly, the inhibitory effect of MEPE, and the stimulatory effect of 
1,25 dihydroxyvitamin D3, is confined to the jejunum. The current study investigated the 
potential for another phosphatonin, sFRP-4, to inhibit renal and intestinal Pi handling. In 
addition, since there is increasing interest in the role of PiT transporters in the control of Pi 
homeostasis we have determined the regional profile of PiT1 and PiT2, as well as NaPi-IIb, 
along the rat small intestine (SI).


Male Sprague-Dawley rats were anaesthetized and the femoral artery, jugular vein and 
bladder cannulated. Animals were intravenously infused with saline or 0.3µg/kg/hr sFRP-4 
for 2 hrs. Urine was collected at 30 min intervals prior to, and at the end of, this time and 
urinary Pi concentration measured. After 1.5 hr of infusion, 5 cm segments of jejunum were 
selected and flushed with warm 0.9% saline. Uptake buffer (500µl) containing 100µM Pi 
labelled with 32P was instilled into the lumen. Blood was collected at 5, 10, 15 and 30 min, 
and Pi absorption calculated from the 32P activity of the uptake buffer and plasma. Results 
from these experiments show that sFRP-4 significantly increased Pi excretion by 339% 
(P<0.05) and inhibited jejunal Pi absorption by 22% at 30 min (P<0.05).


Using real-time PCR, we have found that in the rat, PiT1 and PiT2 mRNA is 
expressed throughout the SI. In contrast, NaPi-IIb is confined to the duodenum and 
jejunum. Importantly, the expression of all three transporters is significantly higher in the 
jejunum, the region that we have shown to be responsible for the regulation of intestinal 
Pi absorption.


Taken together these data reveal that sFRP-4 inhibits both renal and intestinal Pi 
absorption in vivo. The PiT transporters may play an important role in intestinal Pi 
absorption, and could be targets for phosphatonins and other regulatory factors.


We are grateful to Prof. R Kumar for supplying sFRP-4 and to Kidney Research UK 
and The St Peters Trust for funding.
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Characterization of Phosphate Metabolism in the NaPi-IIb Hetero 
Knockout Mice  Etsuyo Hanabusa,1 Otoya Ueda,2 Hiroko Segawa,1 Ichiro 
Kaneko,1 Shoji Kuwahara,1 Sawako Tatsumi,1 Shuichi Ohtomo,3 Naoshi 
Horiba,3 Takanori Tachibe,2 Naoko Wada,2 Yousuke Kawase,2 Kou-ichi Jishage,2 
Naoshi Fukushima,3 Ken-ichi Miyamoto.1  1Molecular Nutrition, Institute of 
Health Biosciences, University of Tokushima Graduate School, Tokushima, 
Japan; 2Medical Science, Chugai Research Institute, Shizuoka, Japan; 3Chugai 
Pharmaceutical, Shizuoka, Japan.


Elevated plasma phosphate (Pi) is a major preventable etiologic factor associated 
with the increased cardiovascular morbidity and mortality of dialysis patients. Dietary Pi 
is efficiently absorbed (60-70%) through the small intestine by both active and passive 


mechanisms and is linearly related to Pi intake over a wide intake range. Active transport 
of Pi is mediated primarily via the type IIb Na/Pi cotransporter (Slc34a2/NaPi-IIb). To 
analyse the role of NaPi-IIb in vivo, we have generated NaPi-IIb gene knockout mice. There 
were no NaPi-IIb-/- offspring at birth derived from intercrossing NaPi-IIb +/- mice, which 
indicated that NaPi-IIb -/- mice are embryonic lethal. Then we investigated Pi metabolism 
in NaPi-IIb+/- mice. Heterozygous mice were indistinguishable from their wild-type 
littermates with respect to size, body weight, behavior and reproductive ability. However, 
a few differences in their blood and urine biochemical profiles were apparent. At 4 weeks 
old NaPi-IIb +/- mice, plasma Pi concentration, urine Pi/creatinine ratio and FEIpi were 
significantly decreased compared with wild type (NaPi-IIb+/+) mice. NaPi-IIb +/-mice also 
exhibited low plasma FGF23 levels. Intestinal Na+-dependent Pi uptake was significantly 
decreased in NaPi-IIb +/-mice compared with IIb+/+mice. Renal NaPi-IIa and NaPi-IIc 
protein were upregulated in NaPi-IIb +/-mice. Chronic renal failure (CRF) mice induced 
by an adenine-enriched diet showed hyperphosphatemia. Adenine treated NaPi-IIb -/+mice 
showed lower plasma Pi and creatinine levels when compared with those in NaPi-IIb +/+ 
mice. The present study indicates that active Pi transport (NaPi-IIb) system of the small 
intestine is a potential target in the prevention and treatment of hyperphosphatemia.
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Matrix Extracellular Phosphoglycoprotein (MEPE) mRNA Is Expressed 
in Renal and Intestinal Epithelia  Joanne Marks, Robert J. Unwin, Edward 
S. Debnam.  London Epithelial Group, University College London, London, 
United Kingdom.


There is growing interest in the concept that dietary intake of key electrolytes can affect 
renal function. Berndt et al showed that following instillation of a phosphate (Pi) rich buffer 
into the duodenum, the mucosa of this region signals to the kidney to increase Pi excretion 
(PNAS 104: 11085-90, 2007). Previously, we have shown that MEPE can inhibit both renal 
and intestinal Pi absorption. This inhibition occurs independently of the known regulators 
of Pi homeostasis, suggesting that MEPE directly affects Pi transport in these tissues. The 
aim of our current study was to establish whether MEPE is produced locally in intestinal 
mucosa and kidney, and to study changes in its expression induced by chronic renal failure 
(CRF), a condition that influences renal, but not intestinal, Pi handling.


RNA was extracted from kidneys and mucosal scrapes of duodenum, jejunum and ileum 
from sham and 5/6th nephrectomized rats. Real-time PCR was performed on subsequently 
prepared cDNA using primers designed for MEPE. The comparative delta delta Ct method 
was used to calculate the relative gene expression in each tissue.


Our results show that MEPE mRNA is expressed in both the kidney and intestinal 
mucosa. In the small intestine (SI) MEPE mRNA expression is higher in the duodenum 
compared with the jejunum and ileum (Duo: 168±70 vs Jej: 7.1±2.6 and ileum 4.0±3.4, 
P<0.05). CRF had no effect on duodenal MEPE expression. Since MEPE infusion induces 
phosphaturia, we hypothesised that in CRF (a setting in which NaPi-IIa protein is reduced) 
there would be a concomitant increase in renal MEPE mRNA. However, induction of CRF 
significantly reduced renal MEPE mRNA (1.89±0.51 vs 0.55±0.25, P<0.05). Interestingly 
a similar finding has been reported for Klotho, the cofactor required for FGF-23-induced 
inhibition of NaPi-IIa.


Our findings suggest that MEPE may be a local regulator of Pi transport in the 
kidney and SI. Intriguingly, since the highest expression levels of MEPE are found in the 
duodenum, intestinal release of this protein might represent the ‘intestinal phosphatonin’ 
proposed by Berndt et al.


We are grateful to Kidney Research UK and The St Peters Trust for funding.
Disclosure of Financial Relationships: nothing to disclose
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Inorganic Phosphate Homeostasis in the Type I Na/Pi Co-Transporter 
(NPT1) Null Mice  Hiroko Segawa,1 Yukiko Sawai,1 Rieko Tominaga,1 Etsuyo 
Hanabusa,1 Shoji Kuwahara,1 Fumito Aranami,1 Junya Furutani,1 Ichiro Kaneko,1 
Yushun Kuroiwa,2 Hiroyuki Kusuhara,2 Yuichi Sugiyama,2 Ken-ichi Miyamoto.1  
1Department of Molecular Nutrition, Institution of Health Biosciences, The 
University of Tokushima Graduate School, Tokushima, Japan; 2Department of 
Molecular Pharmacokinetics, Graduate School of Pharmaceutical Sciences, 
The University of Tokyo, Japan.


Homeostasis of inorganic phosphate (Pi) is primarily regulated by the kidneys. 
Reabsorption of the bulk of filtered Pi occurs along the renal proximal tubule. A gene product 
of the solute carrier family 17 (SLC17A1, type I NaPi cotransporter, NaPi-1, or NPT1) was 
identified on the basis of NaPi cotransport in an expression cloning study using Xenopus 
laevis oocytes and was also localized to the brush border membranes of proximal tubules. 
Follow-up invitro studies indicated that this transporter is involved in proximal tubular 
transport of organic anions rather than Pi. However, the role of NPT1 in organic anions or 
Pi homeostasis in vivo remains unclear. To define the contribution of NPT1 in phosphate 
homeostasis, we examined phosphate metabolism in NPT1 gene knockout (KO) mice. NPT1 
KO mice showed normal plasma Pi and calcium levels. Interestingly, decreased Pi excretion 
was observed in the NPT1 KO mice, in conjunction with increased renal Npt2c protein 
expression. Furthermore, we examined NPT1 expression in hypophosphatemic mice. Npt2a 
KO mice and Npt2a/Npt2c double KO (DKO) mice showed severe hypophosphatemia, but 
not Npt2c KO mice. The levels of NPT1 protein expression were significantly increased in 
Npt2a KO and DKO mice, but not in Npt2c KO mice. Taken together, these data suggest 
that changes in NPT1 expression may impact renal Pi homeostasis.
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A Mutation in the PDZ1 Domain of Human NHERF1 Alters Phosphate 
Transport by a cAMP-Independent Mechanism  Marie Courbebaisse,1 Nazia 
Bakouh,1 Randy R. A. Hall,2 Gérard Friedlander,1 Dominique Prié.1  1INSERM 
U845, Université Paris-Descartes, Paris, France, Metropolitan; 2Pharmacology, 
Emory University, Atlanta, GA.


Introduction: NHERF1, a two PDZ domain protein, interacts 1) with Na-P 
cotransporter NPT2a and controls its membrane targeting and 2) with the parathormone 
(PTH) receptor, and modulates cAMP synthesis. Mutations modifying PDZ2 domain or 
PDZ1-PDZ2 junction in the NHERF1 protein have been reported that result in increased 
PTH-induced cAMP production in renal proximal tubular cells, inducing renal phosphate 
(P) losses, renal lithiasis or bone demineralization. We characterize here of a new mutation 
located in the NHERF1-PDZ1 domain.


Methods: Wild type (wt) or mutant (m) NHERF1 protein were expressed in 
Hela cells with NPT2a. We measured P transport, NHERF1/NPT2a interaction by co-
immunoprecipitation, and NPT2a expression at the cell surface by biotinylation, and 
PTH-induced cAMP accumulation in OK cells.


Results: The mutation was identified in a patient with history of renal P leak. At 
variance with the previously described NHERF1 mutations, urinary cAMP excretion 
was normal. Expression of mNHERF1 in OK cells did not modify PTH-induced cAMP 
accumulation. P uptake was significantly higher in cells expressing NPT2a with wtNHERF1 
than in those expressing NPT2a alone or with mNHERF1 (461±72; 328±10; 341±36 fmol/
min/µg prot respectively. n=6, p<0.01). Biotinylation experiments showed a decrease in 
plasma membrane NPT2a expression in cells expressing mNHERF1 by comparison with 
those expressing wtNHERF1. NPT2a co-immunoprecipitated with wtNHERF1 but not 
with mNHERF1.


Conclusion: A mutation in the PDZ1 domain of NHERF1 alters renal P reabsorption 
by a cAMP-independent mechanism at variance with previously reported mutations located 
in different domains of NHERF1. Our results suggest that PDZ1 is involved in NPT2a-
NHERF1 but not in PTH receptor-NHERF1 interaction, contrary to the PDZ2 domain.
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Transcriptional Mechanisms Maintain Opossum Kidney (OK) Npt2a 
mRNA Levels  Eleanor D. Lederer,1,2 Renate K. Meier,3 Sarah Salyer,1,2 Barbara 
J. Clark,3 Syed J. Khundmiri.1,2  1Medicine, Louisville Veterans Administration 
Medical Center, Louisville, KY; 2Medicine, University of Louisville, Louisville, 
KY; 3Biochemistry and Molecular Biology, University of Louisville, Louisville, 
KY.


Expression of Npt2a mRNA is driven by ∼4 kb of the 5’-flanking region of the gene 
but the molecular mechanisms are poorly understood. This study addresses the role of 
transcription in maintaining Npt2a (oNpt2a) mRNA levels in OK cells, a model of proximal 
renal tubule. oNpt2a mRNA levels (measured by RT-qPCR) from OK cells treated with 
actinomycin D to block transcription or cycloheximide (CHX) to block protein synthesis 
were decreased 55% and 80%, respectively, indicating that transcription of oNpt2a is 
dependent on ongoing protein synthesis. The Npt2a promoter has a highly homologous 
region within –240 bp of the transcription start site that contains elements for non-consensus 
CAATT enhancer binding protein (c/EBPβ) and SP1. Electrophoretic mobility shift assays 
(EMSA) showed two specific protein-DNA complexes formed with the SP1 element and 
addition of SP3 antibody, but not SP1 antibody, resulting in a supershift, indicating binding 
of SP3 to this site. Five specific protein-DNA complexes were resolved with the CAATT 
element, confirmed by cold competition with the c/EBPβ probe. Addition of c/EBPβ 
antibodies had no effect on complex formation, indicating c/EBPβ does not bind to this 
site. We recently showed decreased Npt2a-reporter gene activity in NHERF-1-deficient 
cells, suggesting a role for NHERF-1 in Npt2a transcription. Protein-DNA binding studies 
demonstrated that NHERF-1 does not directly bind to the CAATT or SP-1 elements as 
addition of recombinant GST-NHERF-1 did not result in complex formation and addition 
of NHERF-1 antibodies did not affect protein-DNA binding. However, protein-DNA 
interactions at the CAATT element were altered when nuclear extract from NHERF-1-
deficient cells were used for EMSA. These data suggest that NHERF-1 indirectly regulates 
Npt2a transcription, possibly through regulating expressionof a transcription factor (CHX-
sensitive) required for Npt2a basal transcription.
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Role of Sodium-Phosphate Co-Transporters in the Activation of the MAPK 
Pathway by Phosphate  Clemens Bergwitz,1 Charles DeRobertis,1 Hway H. 
Chen,1 Adam Friedman,2 Harald Jueppner,1 Norbert Perrimon.2  1Endocrine 
Unit and Dept. of Pediatrics, Massachusetts General Hospital, Boston, MA; 
2Dept. of Genetics, Harvard Medical School/Howard Hughes Medical Institute, 
Boston, MA.


To understand whether a single or multiple sodium-phosphate co-transporters are 
responsible for the cellular effects of phosphate, and whether this co-transporter is conserved 
across metazoan evolution, we used Western-based techniques, pharmacological inhibitors 
and RNAi-knockdown to study phosphate-induced p42/p44 MAPK (ERK1/2) in ST-2 
murine bone marrow stromal and drosophila S2R+ hemoblast cells.


We found that 10 mM sodium phosphate, but not 10 mM sodium sulfate or 1 mM 
EGTA stimulates phosphorylation of p42/p44 MAPK (ERK1/2) in the murine bone marrow 


stromal cell line ST-2. Phosphonoformic acid (PFA), an inhibitor of sodium-phosphate 
co-transporters, blocks phosphate-, but not EGF-1-induced ERK1/2 activation, while 
inhibitors of PKA, PKC, and AKT had no effect. Thus, uptake of phosphate appears to be 
required for the activation of ERK in ST-2 cells and likely involves a novel intracellular 
signaling pathway.


Just like in ST-2 cells, phosphate induces ERK-phosphorylation in Drosophila S2R+ 
cells. Using the NCBI homologene and taxonomy tools we identified Drosophila sodium-
phosphate co-transporters and performed a clustal W analysis to assign them based on 
sequence similarity to their murine orthologs. Quantitative RT-PCR of total RNA obtained 
from both cell lines using two independent sets of primers per gene indicated that Pit-2 
(NaPi-class 3) is most abundant in ST-2 cells, while the Drosophila (d) orthologs of BNPI 
(NaPi-class 1) are most abundant in S2R+ cells. Furthermore, RNAi knockdown of dBNPI, 
blocks phosphate-induced dERK activation, just as pharmacological inhibition with PFA 
does in ST-2 cells, while insulin-induced ERK activation was unaffected.


Our findings suggest that the intracellular events of metazoan phosphate “sensing” 
are conserved between mouse and fly. They depend on cellular uptake of phosphate, 
however, the class of sodium-phosphate co-transporter involved appears to be variable 
across metazoan evolution.
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Angiotensin-Converting Enzyme 2 and Clusterin Are Regulated by 
Aldosterone in the Kidney  Matsuhiko Hayashi,1 Chihiro Horimai,1 Seiichi 
Fukuda,1 Noriko Saitoh,2 Takeshi Yanase,2 Hiroshi Fukasawa,2 Susumu Muto,2 
Akiko Itai.2  1Apheresis and Dialysis Center, Keio University, Medical School, 
Shinjuku-ku, Tokyo, Japan; 2Institute of Medicinal Molecular Design, Bunkyo-
ku, Tokyo, Japan.


We have previously shown that clusterin and angiotensin-converting enzyme 2 (ACE2), 
which are related to cell apoptosis, play important roles in tubulo-interstitial changes by 
albumin overload with nuclear factor κB (NFκB) activation. On the other hand, it has been 
reported that NFκB pathway and cell apoptosis play important roles in aldosterone induced 
organ injury. To examine the effects of aldosterone on ACE2 and clusterin, six-week-old 
male Wistar rats were heminephrectomized and aldosterone was infused with osmotic 
minipump for 4 weeks, drinking normal saline. At 4 weeks after the aldosterone infusion, 
the expression of ACE2 mRNA examined by real-time PCR was significantly decreased to 
16 ± 7% of normal rats, while clusterin mRNA expression was markedly increased (45 fold 
of normal rats) by aldosterone. These changes in ACE2 and clusterin were already found at 
7 days after aldosterone treatment before the onset of pathological changes in the kidney 
and completely abolished by spironolactone administration. In immunofluorescence studies, 
ACE2 was shown to be present in brushborder membrane of PCT cells in normal kidneys 
and this staining was markedly decreased by aldosterone infusion. Clusterin was mainly 
present in the nucleus of the mesangial cells and the proximal and distal tubular cells in the 
normal rat kidneys. Aldosterone treatment induced intensified nuclear staining of clusterin 
in these cells. Western blotting analysis confirmed the increased clusterin expression in 
the nuclear fraction of the kidney cortex. The administration of specific NFκB activation 
inhibitor, IMD-1041 (a prodrug of IMD-0354; a specific IKKβ inhibitor, Blood 105:2324, 
2005) partially ameliorated the changes in mRNA expressions and immunofluorescent 
staining of ACE2 and clusterin by aldosterone. In conclusion, ACE2 and clusterin are 
regulated by aldosterone via, in part, NFκB activation in the kidney and may play a role 
in aldosterone-induced tissue injury.


Disclosure of Financial Relationships: grant/research support: I received research 
support from Institute of Medicinal Molecular Design.
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Molecular Mechanism of TGF-β1 Regulation of Plasminogen Activator 
Inhibitor-1 Gene: A Role of β-Catenin Signaling  Weichun He, Ruoyun Tan, 
Chunsun Dai, Youhua Liu.  Department of Pathology, University of Pittsburgh, 
Pittsburgh, PA.


Plasminogen activator inhibitor-1 (PAI-1) is a multi-functional protein that plays a 
critical role in the progression of chronic kidney and cardiovascular diseases. Asides from 
its classical role in the regulation of tissue-type and urokinase-type plasminogen activators 
(tPA and uPA), PAI-1 affects numerous cellular behaviors via diverse mechanisms. Although 
TGF-beta1 is identified as a major and potent inducer of PAI-1 in pathologic conditions, the 
mechanism governing its regulation remains to be elucidated. Here we showed that TGF-
beta1 induced PAI-1 expression in kidney tubular epithelial cells (HKC-8) in a dose- and 
time-dependent manner. Surprisingly, over-expression of either Smad2 or Smad3 in HKC-8 
cells blocked PAI-1 induction by TGF-beta1, and knockdown of Smad2 and Smad3 by RNAi 
inhibition sensitized the cells to TGF-beta stimulation, suggesting that Smad signaling is not 
responsible for PAI-1 induction by TGF-beta1. Blockade of several TGF-beta downstream 
pathways such as p38 MAPK or c-Jun N-terminal kinase (JNK), but not Akt and Erk1/2, 
only partially inhibited PAI-1 induction by TGF-beta1. Interestingly, over-expression of 
N-terminal truncated, active beta-catenin in HKC-8 cells induced PAI-1 expression in 
the basal and TGF-beta1-stimulated conditions, indicating a critical role of beta-catenin 
signaling in PAI-1 regulation. Sequence analysis and promoter reporter assay identified a 
TCF/LEF response element in the promoter region of human PAI-1 gene. Deletion of this 
region abolished PAI-1 response to beta-catenin stimulation. To assess the role of beta-
catenin signaling in PAI-1 regulation in vivo, Wnt1 expression vector was administrated 
into mice by a hydrodynamic-based strategy. We found that ectopic expression of Wnt1 
promoted renal PAI-1 induction in mice after unilateral ureteral obstruction. Taken together, 
these studies identify PAI-1 as a direct downstream target of Wnt/beta-catenin signaling in 
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vitro and in vivo. Therefore, PAI-1 induction could play a role in mediating the fibrogenic 
action of Wnt/beta-catenin signaling.
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Transport of Intact Albumin from Primary Filtrate into the Bloodstream 
In Vivo  Sylvia Menzel, Uta Kunter, Michaela Kaldenbach, Regina Lanzmich, 
Sandra Uhlig, Claudia van Roeyen, Song Rong, Juergen Floege, Marcus Moeller.  
Div. Nephrology and immunology, University Hospital, RWTH Aachen, Aachen, 
NRW, Germany.


Under physiological conditions, up to 1 gram of albumin pass the glomerular filtration 
barrier per day but less than 30 mg albumin are excreted into the urine per day. This implies 
that most of the filtered albumin is reabsorbed by the tubular epithelium. So far it was 
believed that all reabsorbed albumin is degraded in the lysosomal pathway.


In the present study we tested how the tubular epithelium handles filtered albumin 
under physiological conditions.


The podocyte-specific podocin promoter was used to express transgenic albumin 
specifically in podocytes from where it was secreted directly into the primary filtrate of 
transgenic rats. Transgenic albumin was labelled with V5- and HA-tags for specific detection 
by ELISA, immunohistochemistry or immunoblotting.


Several founder lines expressed transgenic albumin exclusively in podocytes. In all 
of these founder lines, intact transgenic albumin was detected also in the blood. In order 
to exclude the possibility of extrarenal expression of transgenic albumin in any of the 
extra-renal tissues, transgenic kidneys were transplanted into non-transgenic recipients. 
Transgenic albumin was also detected in the blood of these animals. In a reverse experiment, 
non-transgenic kidneys were transplanted into transgenic recipients. After removing their 
own kidneys, serum concentration of transgenic albumin in recipients decreased below the 
detection limit so that extrarenal activity of the podocytes-specific promoter was ruled out 
as a source of the transgenic albumin.


In conclusion, these data show for the first time that intact albumin from glomerular 
filtrate is transported into the bloodstream.
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Macrophage Activation and Function in the Pathogenesis of Experimental 
Autoimmune Glomerulonephritis  John Reynolds,1 Jonathan Tee,1 Jennifer 
Smith,1 Alan D. Salama,1 Timothy J. Aitman,2 H. Terrence Cook,3 Charles 
D. Pusey.1  1Renal Section, Division of Medicine, Imperial College London; 
2MRC Clinical Sciences Centre, Imperial College London; 3Department of 
Histopathology, Imperial College London, United Kingdom.


In experimental autoimmune glomerulonephritis (EAG), WKY rats immunized 
with recombinant α3(IV)NC1 develop circulating and deposited anti-GBM antibodies, 
glomerular infiltration of T cells, and macrophages and focal necrotising glomerulonephritis 
with crescent formation. By contrast, LEW rats are resistant to the development of EAG. A 
genome-wide linkage analysis of backcross (BC1) rats revealed a major quantitative trait 
locus (QTL) on chromosome 13 (LOD=3.9) linked to the severity of glomerulonephritis. 
Several biological candidates were found in this region of linkage, including the gene 
encoding the activatory Fc receptor, Fcgr3 (FcgRIII). To investigate this QTL in more 
detail, congenic rats were created by transferring the chromosome 13 QTL region from 
LEW rats to WKY rats (WKY/LEW13 congenic). These congenic rats showed a marked 
reduction in the severity of EAG, when compared to WKY controls. The aim of this study 
was to investigate Fc receptor mediated macrophage activation and function in WKY/
LEW13 congenic rats. Macrophage activation was assessed by incubating bone marrow 
derived macrophages (BMDM) with fluorescently labelled immune complexes (Fc Oxyburst 
assay). Congenic rats showed a significant reduction in Fc receptor mediated oxidation, 
when compared to WKY controls (congenic 5.67%+2.4 vs WKY 12.45%+2.7;p<0.01). 
Macrophage function was assessed by culturing BMDM with opsonised polystyrene beads 
(bead phagocytosis assay). Congenic rats showed a significant reduction in phagocytosis 
of opsonised polystyrene beads, when compared to WKY controls (congenic 13.7/100 
mΦ+2.4 vs WKY 32.9/100 mΦ+4.3;p<0.001). The basal levels of MCP-1 production 
by BMDM were assessed by a sandwich ELISA. Congenic rats showed a significant 
reduction in the levels of MCP-1, when compared to WKY rats. These results suggest that 
genetically determined Fc receptor mediated macrophage activation/function is important 
in susceptibility to glomerulonephritis.
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Parietal Epithelial Cells Are the Main Component of Glomerular Cellular 
Lesions in Murine Models of Inflammatory Glomerulonephritis and 
Collapsing Glomerulopathy  Bart Smeets,1 Sandra Uhlig,1 Astrid Fuss,1 Fieke 
Mooren,2 Jack Wetzels,3 Jurgen Floege,1 Marcus Moeller.1  1Div. Nephrology 
and Immunology, University Hospital, RWTH Aachen, Aachen, Germany; 
2Pathology, RUNMC Nijmegen, Nijmegen, Netherlands; 3Nephrology, RUNMC 
Nijmegen, Nijmegen, Netherlands.


The formation of cellular lesions in Bowman’s space is a defining characteristic 
of crescentic glomerulonephritis (CGN). Proliferative lesions can also be observed in 
collapsing glomerulopathy (CG). The pathomechanism and the origin of the proliferating 


cells are still unresolved, despite the fact that these lesions have been shown to cause the 
loss of the entire nephron.


In the present study, the nature and the phenotype of the proliferating cells was 
examined by lineage tracing of either podocytes or parietal epithelial cells (PECs) in a 
model of inflammatory crescentic glomerulonephritis (anti-GBM model). In addition, the 
fate of genetically labeled PECs was traced in the Thy-1.1 transgenic mouse model for 
collapsing glomerulopathy.


When analyzing cellular lesions in the crescentic nephritis or CG model, cellular bridges 
between Bowman’s capsule and the glomerular tuft were observed. Genetic tagging of 
podocytes or PECs revealed that in both models the first cellular bridges consisted of PECs. 
Larger, more advanced cellular lesions were also populated to a large extent by genetically 
labeled PECs. In these lesions, a de novo expression of CD44 was detected exclusively in 
activated PECs. In contrast, genetically labeled podocytes could be detected only rarely 
within cellular lesions in the crescentic nephritis model.


In conclusion, this is the first direct evidence that PECs constitute the majority of cells 
contributing to the formation of early cellular lesions. The composition of the cellular lesions 
was almost identical in experimental CGN or CG, suggesting similar pathomechanisms 
in both glomerulopathies.


Disclosure of Financial Relationships: nothing to disclose


F-FC264


Tubular Gb3-Deficiency Blocks Verotoxin-Mediated Renal-Failure but 
Not Cerebral Thrombotic Microangiopathy  Stefan Porubsky, Richard 
Jennemann, Mahnaz Bonrouhi, Tjeerd Sijmonsma, Hermann-Josef Gröne.  
Cellular and Molecular Pathology, German Cancer Research Center, 
Heidelberg, Germany.


BACKGROUND: Verotoxins are recognized as one of the etiological agents 
of the hemolytic-uremic syndrome (HUS) and thrombotic thrombocytopenic 
purpura (TTP). Previous in vitro experiments have implicated the glycosphingolipid 
globotrihexosylceramide (Gb3, CD77) as the receptor which mediates verotoxin toxicity. 
AIMS: (1) To test whether Gb3 is the exquisite receptor responsible for verotoxin 
toxicity. (2) To test which cells or organs contribute to the systemic disease of verotoxin-
induced HUS-TTP. METHODS: Generation of genetically modified mice with (1) global 
Gb3-deficiency and (2) tissue-specific Gb3-deficiency in hepatocytes and renal tubular 
cells. Administration of verotoxin 2 followed by survival analysis, organ histology and 
biochemical analysis of blood and urine. RESULTS: (1) After administration of verotoxin 
2 all wild-type (WT) mice died between day 2 and 4; these mice developed severe renal 
tubular dysfunction (potassium retention, sodium, glucose and water loss) with ensuing 
uremia. Renal thrombotic microangiopathy did not occur. In contrast, all mice with global 
Gb3-deficiency survived; they did not show biochemical or histological alterations during 
the whole observation time of 14 days. (2) Hepatocyte-specific Gb3-deficiency did not 
influence the survival after verotoxin injection, but renal tubular Gb3-deficiency fully 
protected the mice from uremia and water loss. However 4 to 7 days after verotoxin injection 
these mice demonstrated hind limb weakness, generalized seizures and cerebral thrombotic 
microangiopathy leading to death in 50% of mice in this time period. CONCLUSIONS: 
Gb3 is the exquisite mediator of verotoxin toxicity. In the murine verotoxin-toxicity model 
the dominant renal pathophysiologic mechanism is toxicity towards the tubular epithelium 
with resultant sodium and water depletion followed by kidney failure. Gb3 (CD77) mediates 
cerebral thrombotic microangiopathy.
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Bone Marrow Derived Cells Attenuate Renal and Cardiac Injury in a Model 
of Progressive CKD Via a Novel Antifibrotic Mechanism  Darren A. Yuen,1 
Kim Connelly,1 Andrew Advani,1 Christine Liao,1 Michael Kuliszewski,1 Kerri 
Thai,1 Suzanne Advani,1 Yuan Zhang,2 Darren J. Kelly,2 Howard Leong-Poi,1 
Duncan J. Stewart,3 Richard E. Gilbert.1  1University of Toronto; 2University of 
Melbourne; 3University of Ottawa.


Chronic kidney disease (CKD) is associated with an increased risk of heart failure 
that is often due to impaired left ventricular (LV) relaxation. In both the kidney and heart, 
CKD progression is associated with fibrosis and capillary loss. Bone marrow-derived cells 
(BMDCs) attenuate pathology in many diseases, though their efficacy in CKD has not 
been examined and their mode of action is unclear. Methods: Subtotally nephrectomized 
(SNX) F344 rats were randomized 4 wks post-SNX to receive saline or 1 x 106 BMDCs IV 
or intra-arterially. Sham F344 rats served as controls. In addition to renal function (urine 
protein, plasma creatinine), heart function was also examined with measurement of diastolic 
function. Rats were sacrificed after 8 wks for structural analysis. Infused BMDCs were 
tracked in vivo using fluorophore (CMTMR) labelling. To test whether BMDCs released 
soluble factor(s) that might mediate their anti-fibrotic effects, conditioned medium (CM) 
from BMDCs or cardiomyoblast (H9C2) cells were compared with unconditioned medium 
in an in vitro 3H-proline fibroblast assay. Results: SNX animals developed kidney and heart 
dysfunction and damage, as evidenced by elevated urine protein, plasma creatinine, blood 
pressure, LV diastolic dysfunction, renal and cardiac fibrosis, and capillary loss. BMDCs 
significantly improved all of these parameters (p < 0.05 vs. SNX for all), with near reversal 
of tubulointerstitial fibrosis. All improvements were independent of administration route. 
Tracking studies revealed few BMDCs in the kidney and heart, with many in the liver and 
spleen post-infusion. BMDC-CM significantly abrogated fibroblast collagen production in 
vitro, whereas control or H9C2-CM did not. Conclusions: This study is the first to show 
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that intravascular BMDC therapy preserves kidney and heart structure and function in a 
rat model of CKD, independent of administration route, and possibly via an antifibrotic 
endocrine mechanism.
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Rescue of Nephrotic Syndrome in Laminin β2 Null Mice by Forced 
Expression of Laminin β1 in Podocytes  Jung Hee Suh, Jeffrey H. Miner.  
Renal Division, Washington University, St. Louis, MO.


Laminin β2 (LAMB2) is a component of Laminin-521, the major trimeric laminin 
isoform in the mature glomerular basement membrane (GBM). LAMB2 is secreted 
by both podocytes and glomerular endothelial cells. Lamb2 null mice are a model for 
Pierson syndrome; the affected mice die at 3 weeks of age with nephrotic syndrome and 
extrarenal defects. During glomerulogenesis laminin β1 (Lamβ1) is found in the GBM, 
but in mature glomeruli Lamβ2 replaces Lamβ1 in the GBM, and β1 becomes restricted 
to the mesangium. In Lamb2-/- glomeruli, laminin β1 is marginally increased in the GBM, 
where it incompletely compensates for the lack of β2 by contributing to formation of an 
intact GBM that is nevertheless leaky to albumin. Here we tested the hypothesis that 
increased deposition of Lamβ1 in the GBM would rescue the Lamb2-/- phenotype by 
fully reconstituting the GBM’s laminin network. We generated 5 transgenic mouse lines 
expressing Lamβ1 in podocytes via the nephrin promoter. Transgene-derived Lamβ1 
accumulated in the GBM. We crossed β1-expressing mice with the Lamb2 mutant mouse 
to obtain Lamb2 null mice with β1 transgene expression in podocytes (Lamb2-/-;Neph-B1 
mice). Proteinuria was greatly reduced by the increased expression of Lamβ1, which was 
secreted into the GBM as part of the laminin-511 trimer. The reduced proteinuria correlated 
with a greatly extended lifespan. From the 5 founder lines, we observed that the more 
Lamβ1 was expressed, the lower the level of proteinuria. Ultrastructural analysis showed 
intact podocyte foot processes and diffuse segmental GBM thickening in the rescued 
mutants. This study suggests that upregulation of LAMB1 in podocytes should attenuate 
the kidney-related symptoms associated with LAMB2 mutations in patients. Supported by 
NIDDK R01DK078314 and NIGMS R01GM060432.
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Role of VEGFR-1 – Regulator of Glomerular Angiogenesis  Karen Sison,1,6 
Janet Rossant,2 Masabumi Shibuya,3 Hans Peter Gerber,4 I. George Fantus,1,6 
Susan E. Quaggin.1,5 6  1Samuel Lunenfeld Research Institute, Toronto, ON, 
Canada; 2Hosp for Sick Children, Toronto, ON, Canada; 3University of 
Tokyo, Tokyo, Japan; 4Seattle Genetics Inc, WA; 5Dept of Medicine and Div 
of Nephrology, St. Michael’s Hospital, Toronto, ON, Canada; 6University of 
Toronto, Toronto, ON, Canada.


VEGF is a major angiogenic factor that is critical for the formation and physiologic 
function of the glomerulus. VEGF is produced at high levels by podocytes and binds to 
two receptors, VEGFR-1 and VEGFR-2, which are expressed by the adjacent endothelial 
cells. Of the two receptors, VEGFR-2 is believed to mediate a majority of VEGF’s activity 
while the signaling capacities of VEGFR-1 remain unclear. Despite the established role of 
VEGF as an endothelial-specific factor, the identification of VEGF receptors on podocytes 
in vitro suggests that an additional autocrine or intracrine signaling pathway for VEGF may 
exist. To address this question in vivo, we generated a number of transgenic mouse lines 
with cell-specific deletion of VEGF receptors. Podocyte-selective loss of VEGFR-2 did 
not cause proteinuria or glomerular disease. In contrast, VEGFR-1 loss from the podocyte 
led to an abrupt onset of nephrotic-range proteinuria at 6 weeks of age with extensive 
podocyte foot process effacement. By 12 weeks of age, glomeruli show neo-angiogenesis 
with unusual vessels. To further study whether VEGFR-1 signaling plays a role in the 
podocyte, we examined the renal function of VEGFR-1 tyrosine kinase (TK) null mice. 
None of the mice developed proteinuria or glomerular disease even upto 6 months of age. 
Interestingly, a single kinase dead (TK) allele can rescue the glomerular phenotype in the 
VEGFR-1 knockouts. Together, these data suggest that VEGFR-1 is required in podocytes in 
vivo to maintain glomerular integrity. We propose that the signaling function of VEGFR-1 
in podocytes is not required for glomerular health but VEGFR-1 primarily functions as 
a ‘decoy’ receptor, regulating VEGF availability for VEGFR-2. This is essential to arrest 
vascular growth and prevent neo-angiogenesis in the mature glomerulus.
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Cofilin in Podocyte Actin Dynamics  Puneet Garg, Rakesh Verma, Abdul Soofi, 
Leslie Cook, Lawrence B. Holzman.  Univ of Michigan, Ann Arbor, MI.


Actin dynamics determines podocyte morphology during development and in response 
to podocyte injury and might be necessary for maintaining normal podocyte morphology. 
Cofilin is an actin severing/depolymerizing protein that controls actin barbed end steady 
state and actin filament dynamics. As Nephrin plays a role in regulating actin dynamics and 
given cofilin’s described role in cell culture models, we hypothesized that Cofilin (Cfl1) 
activity is regulated by nephrin and is necessary in normal podocyte actin dynamics. We 
observed that Cfl1 is expressed in cultured podocytes. While Cfl1 co-immunoprecipitated 
with Nephrin isolated from glomerular lysate, additional work showed that this interaction 
was indirect. Nevertheless, activated nephrin appeared to recruit and activate Cfl1. Using 
a cultured podocyte model of Nephrin activation (induced clustering of CD16/7-Nephrin 
chimeric protein), we found that nephrin activation and clustering results in recruitment of 


GFP-Cfl1 to nephrin clusters and results in dephosphorylation of cofilin on serine 3 (which 
correlates with activation of Cfl1). In a similar fashion, cofilin 1 dephosphorylation was 
observed in a model of podocyte injury at a time when foot process spreading is initially 
observed. We corroborated that nephrin signals to Cfl1 in podocytes by mapping cofilin 
pathway signaling intermediaries. Cfl1dephosphorylation required pI3 kinase activity 
that was attenuated either with pI3K inhibitors or by introducing nephrin mutations at 
its p85 pI3K interaction site. Slingshot (SSH1), a phosphatase that activates cofilin was 
like cofilin, dramatically dephosphorylated following nephrin activation. To investigate 
the necessity of Cfl1 in the intact glomerulus, we derived a podocyte-specific cofilin null 
mouse line. Surprisingly, Cfl1 null podocytes developed normally. However, these mice 
developed persistent proteinuria by 3 months of age although analysis by EM did not detect 
foot process spreading until 8 months. We conclude that in a model of nephrin activation, 
nephrin recruits Cfl1 and regulates its activity via a pI3K- and SSH1-dependent pathway. 
In the mouse, Cfl1 is necessary for maintenance of podocyte architecture but may not be 
required for podocyte development.
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C. elegans as Model System To Study Neph/Syg-1 Protein Functions  Elke 
Neumann-Haefelin, Bjorn Hartleben, Foteini Noutsou, Katrin Martin, Alexander 
Ritter, Gerd Walz, Tobias B. Huber.  University Hospital Freiburg, Germany.


The Neph/Nephrin cell recognition module is essential for multiple morphogenetic 
processes including glomerular development and neuronal synaptogenesis in the nematode 
C. elegans. In C. elegans SYG-1 and SYG-2, the homologs of human Neph and Nephrin, 
act on neurons and guidepost cells of the vulva to drive synapses from motor neurons onto 
adjacent target neurons and muscles. While C. elegans contains only one Neph protein, 
the mammalian Neph proteins comprise a group of three proteins, Neph1-3, with five 
extracellular immunoglobulin-like domains and a conserved PDZ binding motif at the 
carboxy terminus. Our biochemical analyses indicate that the direct interactions between 
proteins of the Neph/Nephrin family are conserved between different species: C. elegans 
SYG-1 directly binds to human Nephrin and SYG-2 binds to Neph1-3. Based on these 
findings, we established a C. elegans model system to study functional and structural 
conservation and function of Neph proteins in vivo. Mutation of syg-1 results in a failure 
of specific synapse localization. Expression of all three mammalian Neph proteins in 
C. elegans can partially rescue the mutant phenotype and restore synapse formation, 
suggesting functional redundancy of Neph and SYG-1 proteins. Within the podocyte we 
recently identified the 3 amino acid PDZ-binding domain of Neph molecules as important 
mediator of several protein-protein interactions at the slit diaphragm. Using the C. elegans 
system we can now demonstrate the critical role of the PDZ binding sequence of SYG-1/
Neph molecules for the in vivo function of these molecules: SYG-1 molecules lacking the 
PDZ-binding domain still localize to the synapse but fail to rescue syg-1 mutant defective 
synaptogenesis.


Our findings demonstrate that C. elegans is a promising genetic model for the 
investigation of cell recognition, local cell interactions and neuronal development in vivo. 
Continuing identification and characterization of proteins that interact with Neph/SYG-1 to 
mediate signalling events will help to improve our understanding of Neph proteins function 
and the pathophysiological mechanisms of glomerular disease in mammalian systems.


Disclosure of Financial Relationships: nothing to disclose


F-FC270


Planar Cell Polarity Pathway Regulates Podocyte Shape, Motility and 
Cytoskeletal Rearrangements  Elena Torban, Sima Babayeva, Yulia Zilber.  
Medicine, McGill University, Montreal, QC, Canada.


The planar cell polarity (PCP) pathway regulates cytoskeleton rearrangement leading 
to the appearance of highly organized cellular structures. In vertebrates, PCP controls 
directional cell movement and oriented cell division. PCP derangement results in neural 
tube defects and cystic kidney disease. Glomerular podocytes are highly polarized cells 
characterized by dynamic actin-based foot processes (FT). Neighboring FT form specialized 
junctions (slit diaphragms) which prevent passage of protein into the ultrafiltrate. The slit 
diaphragm (SD) protein complex is linked to cytoskeletal actin filaments; mutations in SD 
proteins lead to the FT retraction and proteinuria.


Here we explore whether PCP pathway regulates the cytoskeleton in podocytes. We 
first identified expression of core PCP proteins (immunocytochemistry) in mouse kidney 
sections and mRNA (RT/PCR) in mouse cultured podocytes. Treatment of cultured 
podocytes with Wnt5a conditioned medium resulted in redistribution of PCP proteins 
Dishevelled and Daam1, confirming that PCP pathway could be activated in these cells. 
We also established that Wnt5a treatment changed podocyte morphology, increased the 
number of stress fibers and increased cell motility. In reciprocal experiments, we depleted 
the core PCP gene Vangl2 by using siRNA interference. This reduced the number of cell 
projections, decreased stress fibers and cell motility. Vangl2 depletion also caused defects 
in cytokinesis manifested by the presence of multinucleated cells. Our results suggest that 
PCP may play an important role in FT cytoskeleton dynamics. We propose that defects 
in PCP signaling may contribute to the pathophysiology of glomerular diseases such as 
nephrotic syndrome and focal segmental glomerulosclerosis.
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A Maladaptive Role for the Prostaglandin E2 EP4 Receptor in Glomerular 
Disease  E. M. Cavanagh,1 A. Carter,1 W. Faour,1 K. Takami,1 Andre Schneider,4 
Y. Guan,5 B. Vanderhyden,2 Matthew D. Breyer,3 C. R. Kennedy.1  1Kidney 
Research Centre, Ottawa, ON, Canada; 2Cellular & Molecular Medicine, 
University of Ottawa, Ottawa, ON, Canada; 3Vanderbilt University/Lily 
Res Laboratories; 4Marienhaus-Klinikum Neuwied, Germany; 5Vanderbilt 
University.


Inhibition of p38 MAPK and cyclooxygenase-2 (COX-2) blunts albuminuria in 
animal models of kidney disease associated with podocyte injury such as nephrectomy-
induced FSGS (5/6 Nx). We recently uncovered a novel feedback loop in podocytes 
whereby an in vitro surrogate for glomerular capillary pressure (Pgc) (i.e., mechanical 
stretch) along with PGE2 stimulation of the prostaglandin EP4 receptor (EP4r) induces 
COX-2 in a p38-dependent manner. We also observed a significant adhesion defect for 
podocytes overexpressing the EP4r that were stimulated with PGE2 and mechanical 
stretch. We therefore hypothesized that PGE2 stimulation of the EP4r would exacerbate 
glomerulopathies associated with enhanced Pgc. To this end mice were generated with 
either podocyte-specific overexpression or depletion of the EP4r (EP4pod+ and EP4pod-/- 
respectively). Isolated EP4pod+ glomeruli had higher basal cAMP levels than non-TG 
glomeruli (3.0 pmol/mg vs 0.3 pmol/mg) which were further increased by PGE2 stimulation 
(77.0pmol/mg vs. 11.0pmol/mg for non-TG glomeruli). Podocytes isolated from EP4pod-/- 
mice exhibited reduced EP4r levels. Following characterization, groups of non-TG, EP4pod+ 
and EP4pod-/- mice underwent 5/6 Nx and exhibited similar increases in systolic blood 
pressure (∆+25 mmHg) by 4 weeks compared to sham operated controls. However, at 2 
weeks post-Nx, albumin:creatinine ratio (ACR) of EP4 pod+ (3438 µg/mg) was significantly 
higher than non-TG mice (773 µg/mg, P<0.0001). In contrast, at 6 weeks post-Nx, ACR of 
EP4pod-/- mice (753 µg/mg) was significantly lower than non-TG mice (2516 µg/mg, p<0.05). 
Increased proteinuria in EP4pod+ mice was associated with strikingly lower survival rates 
(14%) compared to non-TG mice and EP4pod-/- (67% each) following Nx. Taken together 
these data suggest that PGE2 acting via EP4r contributes to podocyte injury and leads to 
a compromised glomerular filtration barrier.
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Robo2 Is a Podocyte Protein Required for Normal Glomerular Filtration 
Barrier Function  Xueping Fan,1 Qing-Gang Li,1 Xiangling Wang,1 Ramon 
G. Bonegio,1 Hang Wang,1 Margaret McLaughlin,2 Dennis Brown,2 David J. 
Salant,1 Weining Lu.1  1Medicine, Renal Section, Boston University Medical 
Center, Boston, MA; 2Nephrology Division, Massachusetts General Hospital, 
Boston, MA.


Robo2, a receptor for guidance cue Slit, is involved in axonal guidance and cell 
migration. We have shown that disruption of Robo2 is associated with congenital anomalies 
of the kidney and urinary tract in both humans and mice. Mice that are homozygous 
deficient for Robo2 died after birth from severe hydronephrosis and kidney dysplasia. In 
addition to its role in the developing urinary tract, we found that Robo2 is also expressed 
in the capillary loop stage of developing glomeruli, and is co-localized with nephrin 
and podocin. By immunogold electron microscopy, Robo2 protein is predominantly 
localized on the basal side of podocyte foot processes adjacent to the slit diaphragm, and 
immunoprecipitation shows that it forms a complex with nephrin. Podocyte foot processes 
and slit diaphragms appeared normal at birth in Robo2 knock-out mice on transmission 
electron microscopy, however podocyte-specific deletion of Robo2 allowed the mice to 
survive into adult life whereupon they developed significant albuminuria that is associated 
with increased glomerular collagen deposition, mesangial matrix expansion and podocyte 
foot-process effacement. These results suggest that Robo2 is a component of the normal 
mature glomerular filtration barrier.
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Effect of Genetic Background in the Pathophysiology of Glomerulosclerosis 
in a Conditional Steroid-Resistant Nephrotic Syndrome (SRNS) Mouse 
Model  Géraldine Mollet,1 Olivia Boyer,1,2 Andrea Onetti-Muda,3 Julien 
Ratelade,1 Ludivine Morisset,1 Ernie L. Esquivel,1 Corinne Antignac.1  1Inserm 
U574, Hôpital Necker-Enfants Malades, Paris, France; 2Service de Néphrologie 
Pédiatrique, Hôpital Necker-Enfants Malades, Paris, France; 3Department of 
Pathology, Campus Biomedico University, Rome, Italy.


Mutations in the NPHS2 gene encoding podocin are responsible for some cases 
of sporadic and familial autosomal recessive SRNS, which most commonly present 
histologically as focal segmental glomerulosclerosis (FSGS). Inter- and intrafamilial 
variability in the progression of renal disease among patients bearing NPHS2 mutations 
suggests a potential role for modifier genes. Indeed, Nphs2 null mouse phenotype is 
dependent upon genetic background. We, therefore, decided to use our newly described 
inducible podocin knockout mouse model to study the role of the genetic background in 
the development and progression of renal disease. In this model, inactivation of the Nphs2 
gene in the adult mouse kidney using the tamoxifen-inducible Cre-loxP system leads to 
progressive loss of podocin in the glomerulus and recapitulates nephrotic syndrome, 
hypertension, renal failure and FSGS lesions seen in patients bearing NPHS2 mutations. 
We then backcrossed these inducible mice onto the C57BL/6 (B6), FVB/N (FVB) and 
129SvS2/PAS (129) strains and characterized the phenotype of the mice after tamoxifen 


treatment. We observed a more severe disease in FVB mice compared to 129 and B6 
mice, with a median survival of 7, 10 and 17 weeks, respectively. Onset of albuminuria 
occurred around D10 after tamoxifen injection, whatever the genetic background, but 
progression of renal failure was more rapid in FVB mice with blood urea nitrogen and 
plasma creatinine significantly higher since the 4th week following podocin invalidation. 
Histological lesions developed earlier and progressed more rapidly in FVB mice with 
mesangial matrix expansion and hypercellularity present as early as 1 week after podocin 
inactivation. We are currently quantifying the renal lesions and intent to use these results 
as quantitative traits to identify modifier genes involved in renal disease progression in 
this mouse model of FSGS.
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A New Function for Parietal Epithelial Cells: A Second Glomerular Barrier  
Takamoto Ohse,1 Alice M. Chang,1 Jeffrey W. Pippin,1 George Jarad,2 Kelly 
L. Hudkins,3 Charles E. Alpers,3 Jeffrey H. Miner,2,4 Stuart J. Shankland.1  
1Division of Nephrology, University of Washington, Seattle, WA; 2Renal Division, 
Washington University School of Medicine, St. Louis, MI; 3Department of 
Pathology, University of Washington, Seattle, WA; 4Department of Cell Biology 
and Physiology, Washington University School of Medicine, St. Louis, MI.


The functional role of glomerular parietal epithelial cells (PECs) remains poorly 
understood. To test the hypothesis that PECs form an impermeable barrier to filtered 
protein through the formation of tight junctions (TJ), studies were performed in normal 
animals and in the anti-GBM model of crescentic nephritis. Electron microscopy showed 
well-defined TJ between PECs in normal mice, which no longer could be identified when 
these cells became extensively damaged or detached from their underlying Bowman’s 
basement membranes. The TJ proteins claudin-1, ZO-1 and occludin stained positive in 
PECs, however staining decreased in anti-GBM disease. To show that these events were 
associated with increased permeability across the PEC-Bowman’s basement membrane 
barrier, control and diseased animals were injected intravenously with either Texas red-
conjugated dextran (3kDa) or ovalbumin (45kDa) tracers. As expected, both tracers were 
readily filtered across the glomerular filtration barrier and taken up by proximal tubular 
cells. However, when the glomerular filtration barrier was injured in anti-GBM disease, 
tracers were taken up by podocytes and PECs. Moreover, tracers were also detected 
between PECs and the underlying Bowman’s basement membrane, and in many instances 
were detected in the extra-glomerular space. We propose that together with its underlying 
Bowman’s basement membrane, the tight junctions of PECs serve as a second barrier to 
protein. When disturbed following PEC injury, the increase in permeability of this layer 
to filtered protein is a mechanism underlying peri-glomerular inflammation characteristic 
of anti-GBM disease.


Disclosure of Financial Relationships: nothing to disclose


F-FC275


Autophagy Controls Glomerular Disease Susceptibility, and Maintains 
Podocyte Homeostasis in Aging Mice  Bjorn Hartleben,1 Markus Godel,1 
Catherine Meyer-Schwesinger,2 Shuya Liu,1 Thorsten Wiech,1 Maja T. 
Lindenmeyer,3 Clemens D. Cohen,3 Hermann Pavenstadt,4 Dontscho Kerjaschki,5 
Noboru Mizushima,6 Andrey S. Shaw,7 Gerd Walz,1 Tobias B. Huber.1  
1University Hospital Freiburg, Germany; 2University Hospital Hamburg, 
Germany; 3University Hospital Zurich, Switzerland; 4University Hospital 
Munster, Germany; 5Medical University of Vienna, Austria; 6Tokyo Medical 
and Dental University, Japan; 7Washington University St. Louis.


Injury and loss of podocytes are determining factors of glomerular disease and renal 
failure. The postmitotic podocyte is the primary glomerular target for toxic, immune, 
metabolic and oxidant stress, but little is known how this cell type copes with stress. 
Recently, autophagy has been identified as a major pathway that delivers damaged 
proteins and organelles to lysosomes to maintain cellular homeostasis. We report now 
that podocytes exert an unusually high level of constitutive autophagy. Podocyte-specific 
deletion of Atg5 (autophagy-related 5) led to a glomerulopathy in aging mice accompanied 
with an accumulation of oxidized and ubiquitinated proteins, endoplasmic reticulum 
(ER) stress and proteinuria. These changes resulted ultimately in podocyte loss and late-
onset glomerulosclerosis. The onset of glomerulosclerosis appeared to be delayed by a 
compensatory up-regulation of the ubiquitin-proteasome system (UPS) in autophagy-
deficient podocytes, revealing a previously unknown functional crosstalk between the 
UPS and autophagy in podocytes. Under pathophysiological conditions, autophagy is 
significantly induced in mice and humans and loss of autophagy in podocytes resulted in a 
strongly increased susceptibility to models of glomerular disease, uncovering the importance 
of induced autophagy as a key homeostatic mechanism to maintain podocyte integrity. We 
postulate that constitutive and induced autophagy is a major protective mechanism against 
podocyte aging and glomerular injury, representing a putative target to ameliorate human 
glomerular disease, and aging-related loss of renal function.
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AngII Stimulates Phosphorylation and Trafficking of Distal Tubule Na-Cl 
Cotransporter (NCC) to Apical Membrane In Vivo  Arvid B. Maunsbach,1 
Donna H. Lee,2 Anne D. M. Riquier,2 Alicia A. McDonough.2  1Water and 
Salt Research Center, University of Aarhus, Aarhus, Denmark; 2Cell and 
Neurobiology, Keck School of Medicine of University of Southern California, 
Los Angeles, CA.


Distal convoluted tubule NCC reabsorbs 5-10% of filtered NaCl. We have shown that 
acute ACE inhibition provokes rapid trafficking of NCC out of the apical plasma membrane 
(APM) and infusing AngII provokes rapid NCC traffic from sub-apical vesicles (SCV) to 
the APM. In heterologous expression systems AngII increases SPAK kinase activity which 
increases NCC-P at Thr 60. AIM: determine whether acute AngII infusion in vivo increases 
ratio of NCC-P/total NCC ratio coincident with NCC translocation to the APM. Sprague 
Dawley rats were anesthetized and studied in 3 groups (n >3): Controls - sham-operated 
and infused with 4% BSA-0.9% saline, Captopril - infused with 12 µg captopril/min x 20 
min, AngII+Cap - infused with 20 ng•AngII kg-1•min-1 + captopril 20 min. Kidneys were 
analyzed by: 1) immunoelectron microscopy after perfusion fixation (4% paraformaldehyde) 
or 2) sorbitol density gradient fractionation and immunoblot. Total NCC and NCC-P at Thr 
60 were detected with specific antibodies. By immuno-EM total NCC is present in both 
APM and SCV and NCC-P is detected in the APM and not in the SCV in all three groups. 
Double labeling indicates distinct distributions of total NCC and NCC-P. Density gradient 
fractionation results demonstrate that Captopril infusion shifts NCC distribution from 
low density APM fractions to higher density membranes and both decreases NCC-P/total 
NCC from 1.6 to 1.2 in APM and increases NCC-P in high density membranes enriched in 
lysosomal markers. Subsequent AngII infusion increases total NCC in the APM fractions 
and increases NCC-P/total NCC ratio back to 1.5 in this peak. CONCLUSION: 1) during 
Captopril, NCC-P in the APM decreases and a fraction of this NCC-P may be retracted 
to lysosomes, 2) acute infusion of AngII+Cap provokes rapid redistribution of NCC from 
SCV to APM coincident with an increase in NCC-P in the APM.
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Increased Phosphorylation of Na-Cl Cotransporter (NCC) in the Mouse 
Model of Pseudohypoaldosteronism Type II Was Dependent on Both OSR1 
and SPAK Kinase Activity  Motoko Chiga,1 Akihito Ohta,1 Tatemitsu Rai,1 
Eisei Sohara,1 Eriko Ohta,1 Fatema H. Rafiqi,2 Dario R. Alessi,2 Sei Sasaki,1 
Shinichi Uchida.1  1Department of Nephrology, Graduate School of Medical and 
Dental Sciences, Tokyo Medical and Dental University, Tokyo, Japan; 2Medical 
Research Council Protein Phosphorylation Unit, University of Dundee, Dundee, 
United Kingdom.


We previously generated and analyzed an ideal mouse model of pseudohypoaldosteronism 
type II (PHAII), Wnk4 D561A/+ knockin mouse, and found that NCC was highly 
phosphorylated and concentrated on the apical plasma membranes of the distal convoluted 
tubules, which is the major cause of salt-sensitive hypertension in PHAII. Phosphorylation 
of OSR1 and SPAK at the specific phosphorylation sites by WNK kinases was also 
increased in the knockin mice. These data strongly suggested that WNK-OSR1/SPAK-
NCC phosphorylation cascade was activated by the mutation of WNK4 (Cell Metab 2007). 
However, there has been no direct evidence that OSR1, SPAK, or both is indeed involved 
in the phosphorylation of NCC in in vivo kidney. To investigate this issue, we crossed 
the Wnk4 D561A/+ knockin mice with the mice carrying inactive knockin mutations 
in SPAK and OSR1 kinases. Spak T243A/T243A homo mice could survive after birth, 
but Osr1 T185A/T185A homo mice was lethal, even after crossed with Wnk4 D561A/+ 
knockin mice. The magnitude of NCC phosphorylation was determined by the abundance 
of phosphorylated NCC divided by the total NCC amount in these triple knockin mice. 
Increased phosphorylation of NCC observed in the Wnk4 D561A/+ mice under Spak+/+ 
Osr1+/+ background was decreased ∼15% in Spak T243A/+ Osr1 +/+, ∼30% in Spak 
T243A/T243A Osr1+/+, and ∼95% in Spak T243A/T243A and Osr1 T185A/+ backgrounds. 
This result clearly indicates that both SPAK and OSR1 are directly involved in the increased 
phosphorylation of NCC in the Wnk4 D561A/+ knockin mouse kidney. The contribution of 
OSR1 to NCC phosphorylation in the Wnk4 D561A/+ knockin mice may be speculated to be 
larger than that of SPAK, by comparing the magnitude of decrease of NCC phosphorylation 
by single allele inactivation of OSR1 with that of SPAK.
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NKCC2 Basal Activity Is Modulated by SPAK, but Not by OSR1 Kinase  
Jose Ponce-Coria, Norma Vazquez, Lilia Martinez-de-la-Maza, Gerardo 
Gamba.  Molecular Physiology Unit, INNSZ-IIB, UNAM, Tlalpan, Mexico 
City, Mexico.


Activation of the renal Na+:K+:2Cl- cotransporter by the kinase WNK3 requires 
interaction between WNK3 and a serine/threonine kinase known as SPAK (Ponce-Coria 
et al, PNAS 2008), recently shown to be associated with hypertension in a genome wide 
association study (Wang et al, PNAS 2009). The direct role of SPAK and its closely related 
homologue kinase OSR1 in the modulation of NKCC2 activity, however, is not known.


The effect of wild type SPAK (WT-SPAK) or OSR1 (WT-OSR1) or catalytically 
inactive SPAK (KI-SPAK) or OSR1 (KI-OSR1) upon the renal specific NKCC2 and the 
ubiquitously expressed NKCC1 was assessed in Xenopus laevis oocytes. To this end, oocytes 
were microinjected with 10 ng of NKCC2 or NKCC1 cRNA alone or together with 10 ng 


of WT or KI SPAK and/or OSR1 cRNA. Three days later NKCC function was determined 
as the bumetanide-sensitive 86Rb+ uptake.


The activity of NKCC2 and NKCC1 was not affected by WT-SPAK, but was decreased 
by KI-SPAK, suggesting that endogenous SPAK is required to sustain basal activity. 
Consistent with these observations, elimination of the unique SPAK binding motif of 
NKCC2 (NKCC2-F17A) resulted in reduction of NKCC2 function. In addition, basal 
activity of NKCC2-F17A was not further affected by KI-SPAK. Interestingly, activity of 
NKCC1 was not affected by WT-OSR1, but was decreased by KI-OSR1, while activity 
of NKCC2 was decreased by both WT- or KI-OSR1. Reduction of NKCC2 by KI-OSR1 
was prevented by WT-SPAK cRNA. Since oocytes express SPAK, but not OSR1, these 
observations suggest that NKCC1 can be regulated by SPAK and OSR1, while NKCC2 
is only modulated by SPAK, and the negative effect of OSR1 is probably of the dominant 
negative type. Finally, the positive effect of WNK3 or intracellular chloride depletion upon 
the cotransporter activity was conserved for NKCC2 in the presence of KI-SPAK and for 
the mutant NKCC2-F17A.


Our data suggest that SPAK-NKCC2 interaction is required to sustain basal activity 
of NKCC2, but not for activation of the cotransporter by WNK3, in which the critical 
interaction occurs between WNK3 and SPAK (Ponce-Coria, et al. PNAS 2008). Finally, 
OSR1 is a positive regulator of NKCC1, but not of NKCC2.
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Novel Insulin-WNK4-NCC Phosphorylation Cascade Is Involved in 
Pathogenesis of PHA II Caused by WNK4 R1185C Mutation  Eisei 
Sohara, Tatemitsu Rai, Akihito Ohta, Eriko Ohta, Sei Sasaki, Shinichi Uchida.  
Department of Nephrology, Graduate School of Medicine, Tokyo Medical and 
Dental University, Tokyo, Japan.


WNK4 mutations were reported to cause pseudohypoaldosteronism type II (PHA 
II). We recently showed that the activation of WNK-OSR1/SPAK-NCC phosphorylation 
cascade was the main cause of PHA II. In this study, we investigated the pathogenesis of 
PHA II caused by another WNK4 mutation, R1185C. R1185 is a component of the R-X-R-
X-X-S-ϕ motif that is known as an SGK1 phosphorylation motif. Therefore, we checked 
phosphorylation status of WNK4 at S1190 in the same motif containing R1185. Using 
phospho-specific WNK4 antibody we generated, we found that phosphorylation of S1190 
was highly increased in WNK4 R1185C mutant expressed in MDCK cell, compared to 
that in wild-type WNK4. In MDCK cells, overexpressed phospho-mimic WNK4 S1190D 
mutant increased phosphrylation of OSR1. On the contrary, phospho-deficient WNK4 
S1190A mutant did not increase phosphorylation of OSR1. These results suggested that 
the increased phosphorylation of WNK4 at S1190 due to R1185C mutantion causes an 
activation of OSR1/SPAK-NCC phosphorylation cascade, resulting in PHA II. This result 
clearly showed that phosphorylation of WNK4 at S1190 is physiologically functional in 
vivo. Therefore, we further investigated for regulation of the phosphorylation at S1190. 
Because SGK1 is regulated by aldosterone and insulin, we checked the effect to S1190 
phosphorylation by them. In MDCK cells, phosphorylation of WNK4 at S1190 was 
increased by insulin, but not aldosterone. This effect of insulin was inhibited by PI3K 
inhibitor, suggesting that phosphorylation of WNK4 at S1190 is a target site of insulin-
PI3K-SGK1 cascade. Furthermore, in mouse, intraperitoneal injection of insulin increased 
phosphorylation of WNK4 at S1190, OSR1/SPAK and NCC in the kidney.


In summary, we found a novel insulin-WNK4-NCC phosphorylation cascade. This 
cascade was involved in pathogenesis of PHA II caused by WNK4 R1185C mutation. This 
novel cascade may explain salt-sensitive hypertension under hyperinsulinemic conditions, 
such as obesity.
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Regulation of WNK1 Activation by Extracellular Ionic Conditions  Shotaro 
Naito, Akihito Ohta, Eriko Ohta, Eisei Sohara, Tatemitsu Rai, Sei Sasaki, 
Shinichi Uchida.  Department of Nephrology, Graduate School of Medical and 
Dental Sciences, Tokyo Medical and Dental University, Tokyo, Japan.


WNK1 was shown to be activated by aniosmotic conditions and phosphorylate SPAK 
and OSR1. However, little is known about the mechanisms of activation of WNK kinases. 
To gain an insight into this issue, we investigated the details of WNK activation by various 
extracellular ionic conditions in COS7 cells. Endogenous WNK kinase activity was 
monitored by the phosphorylation of its substrate, OSR1, at the specific phosphorylation 
site (Ser325) by WNK kinases. As previously reported, both hypertonic (450 mOsm) 
and hypotonic medium (200 mOsm) increased the phosphorylation of OSR1, which was 
completely abolished by the treatment with siRNA to WNK1 kinase, indicating that the 
WNK1 is a major WNK kinase in COS7 cells. When the cells were switched to hypotonic 
or hypertonic medium, increased phosphorylation of OSR1 was detected at 10 minutes after 
the switch. Although the increased phosphorylation of OSR1 by the hypotonic medium 
lasted for 24 hours, that by the hypertonic medium returned to the baseline at 24 hours 
after the switch, suggesting that the mechanisms of activation by the hypertonic medium 
and the hypotonic medium was different. Since the hypotonic medium was hypotonicity 
plus low NaCl and low K, we then investigated what was the main stimulus for WNK1 
activation in the hypotonic medium. We found that an isosmotic medium with low Cl or 
an isosmotic medium with low K could increase OSR1 phosphorylation as the original 
hypotonic medium. Accordingly, neither low Na nor hypotonicity, but low Cl or low K, 
was identified as an important stimulus for WNK1 activity. Furthermore, the activation 
of WNK1 by the hypotonic medium was blocked not by 100 µM NPPB but by 500 µM 
quinine. Under the same condition, quinine blocked both 86Rb+ and 125I- efflux but NPPB 
blocked only 125I- efflux. Taken together, K efflux is a main stimulus for WNK1 activation 
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in the hypotonic medium. Finally, we found that high extracellular K (8.7 mmol/l) inhibited 
WNK1 activity. Thus, extracellular K concentration may be one of the major physiological 
regulators of WNK1 kinase activity.
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WNK Kinases Interact with SNARE Proteins To Regulate NCC Activity  
David H. Ellison,1,2 Chao-Ling Yang.1,2  1Nephrology & Hypertension, Oregon 
Health & Science University, Portland, OR; 2Renal Section, Portland VA Medical 
Center, Portland, OR.


The thiazide-sensitive Na-Cl cotransporter (NCC) is regulated by insertion and removal 
from the apical plasma membrane of the distal convoluted tubule (DCT). WNKs comprise 
an unusual family of serine/threonine kinases; mutations in WNK1 and WNK4 cause 
familial hyperkalemic hypertension (FHHt), at least in part, by enhancing NCC activity 
and increasing its abundance at the plasma membrane. The soluble NSF attachment protein 
receptor SNARE and SM (Sec1/Munc18-like) proteins are universally required components 
of membrane fusion machinery in neurons and epithelial cells. We tested whether the target 
SNARE protein syntaxin-3 (STX-3), which is expressed in renal epithelial cells, modulates 
NCC activity and whether WNK kinases affect this process. The results show that STX-
3, but not STX-1, co-localizes with NCC at the apical membrane of rodent DCT in vivo. 
We also found that an amino terminal GST-NCC, but not a carboxyl terminal protein, 
associated with endogenous STX-3 in a protein complex in cultured mouse DCT cells. 
Additionally, WNK1 phosphorylated STX-3 within its amino terminal domain in vitro. 
Functional analysis, by co-expression in Xenopus oocytes, showed that STX-3 strongly 
inhibits NCC activity. Interestingly, WNK1 completely abrogated the effect of STX-3 on 
NCC activity, just as did Munc18, a natural modulator of syntaxin activity. A kinase-dead 
WNK1 was not as effective at inhibiting STX-3 actions on NCC. Taken together, the 
results suggest that SNARE proteins participate in the final steps of NCC insertion into 
the plasma membrane, and that these steps are modulated by WNK kinases; the results 
suggest a novel molecular mechanism by which WNKs modulate NCC, a key determinant 
of human blood pressure variation.
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NCC Is Regulated by the Nedd4-2-SGK1 Pathway  Dagmara Lagnaz,1 
Juan Pablo Arroyo,2 Caroline Ronzaud,1 Nourdine Faresse,1 Norma Vazquez,2 
Robert Koesters,3 Aniko Naraj-Fejes-Toth,4 Baoli Yang,5 Gerardo Gamba,2 
Olivier Staub.1  1University of Lausanne; 2Universidad Nacional Autonoma de 
Mexico; 3Deutsches Krebsforschungszentrum; 4Dartmouth Medical School; 
5University of Iowa.


Appropriate regulation of renal Na transport is essential for control of blood pressure 
and Na balance. Aldosterone stimulates Na reabsorption in the aldosterone-sensitive distal 
nephron, via the thiazide-sensitive NaCl cotransporter (NCC) in the distal convoluted tubule 
(DCT), and via the epithelial sodium channel (ENaC) in the connecting tubule and collecting 
duct. It is known that aldosterone increases NCC expression at the protein level, without 
increasing the NCC gene transcription rate or mRNA levels. The mechanism, however, is 
unknown. In this regard, the ubiquitin-protein ligase Nedd4-2 is expressed along the distal 
nephron, including the DCT, and is known to regulate ENaC: under aldosterone induction, 
Sgk1 phosphorylates Nedd4-2, thus preventing the interaction of Nedd4-2 with ENaC and 
avoiding the ubiquitylation and degradation of the channel.


In the present work, we have identified Nedd4-2 as a regulator of NCC. We found that 
Nedd4-2 interacts with NCC in transfected Hek293 cells. Similarly, the two endogenous 
proteins interact in mouse kidney lysates. NCC activity in the absence or presence of Nedd4-
2 and/or Sgk1 was assessed in Xenopus oocytes. Co-injection of NCC cRNA with wild-type 
Nedd4-2 cRNA, but not the catalytically inactive Nedd4-2 cRNA, dramatically decreases 
NCC-induced thiazide-sensitive 22Na uptake. This inhibition is prevented by addition of 
Sgk1 cRNA to the injection cocktail. Moreover, we show that, under high salt diet, NCC 
expression is upregulated in inducible renal tubule-specific Nedd4-2 KO mice versus 
control mice (Nedd4-2Pax8/LC1, see abstract Ronzaud et al.), whereas NCC expression 
and Nedd4-2 phosphorylation are reduced in Sgk1 KO mice under low-salt diet. These 
results strongly suggest that NCC activity is controlled by a regulatory pathway involving 
Nedd4-2 and Sgk1 and could provide an explanation for the well known aldosterone-induced 
increase in NCC protein expression.
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Purinergic Signaling Regulates the Expression of the Sodium-Chloride 
Cotransporter NCC in Distal Convoluted Tubule Cells  M. Szutkowska, H. 
Debaix, F. Seghers, P. Gailly, O. Devuyst.  Nephrology & Cell Physiology, UCL 
Medical School, Brussels, Belgium.


The thiazide-sensitive Na+-Cl- cotransporter (NCC) plays an essential role in NaCl 
reabsorption in the distal convoluted tubule (DCT). We have previously shown that the 
EF-hand, Ca2+-binding protein parvalbumin (PV), which is selectively expressed in the DCT, 
regulates the transcription of NCC in mouse kidney and mDCT cells. This effect could 
be mediated by purinergic signaling, as 6h exposure to 10µM ATP significantly reduced 
NCC mRNA, whereas pre-incubation with the Ca2+ chelator EGTA-AM induced a 2-fold 
overexpression of NCC mRNA in mDCT cells.


In the present study, we investigated the mechanisms of Ca2+-dependent regulation 
of NCC expression, as well as the potential role played by the purinergic receptor P2Y2 
in mDCT cells. qPCR studies and cytosolic Ca2+ (Fura-2) measurements after stimulation 
with 10µM ATP/UTP in absence of extracellular Ca2+ showed that P2Y2 is responsible for 
inducing intracellular Ca2+ signaling in mDCT cells. Transient transfection of mDCT cells 
with P2Y2 siRNA selectively inhibited (∼80%) the P2Y2 mRNA and resulted in an 85% 
inhibition of intracellular Ca2+ release. UTP, as well as ATP stimulation induced a 40% 
decrease in NCC mRNA level, an effect that was blocked after P2Y2 silencing.


We next used cytoplasmic or nuclear PV mutants that chelate Ca2+ in specific cell 
compartments, in order to test whether local variations in the intracellular Ca2+ levels may 
control NCC transcription. The decrease in NCC mRNA upon nucleotide stimulation was 
preserved in mDCT cells overexpressing cytosolic PV mutants, whereas it was totally 
abolished in cells overexpressing PV restricted to the nucleus.


We conclude that (1) the P2Y2 receptor is essential for the intracellular Ca2+ signaling 
induced by ATP/UTP in mDCT cells; (2) P2Y2-mediated signaling downregulates the 
expression of NCC and (3) regulation of NCC expression is influenced by nuclear Ca2+ 
concentration. These data give new insights into the regulation of NaCl reabsorption in the 
distal nephron and the influence of purinergic signaling in the kidney.
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Functional Properties of NCC with Rare Independent Mutations Decreasing 
the Risk of Hypertension  Rocio Acuña,1 Lilia Martínez-de-la-Maza,1 Jose 
Ponce-Coria,1 Penelope Ortal,1 Norma Vazquez,1 Diana Pacheco-Alvarez,2 
Gerardo Gamba.1  1INNSZ-IIB, UNAM, Tlalpan, Mexico City, Mexico; 
2Universidad Panamericana, Mexico City, Mexico.


Screening of more than 3 thousand members of the Framingham Heart Study for 
variations in the renal NaCl cotransporter, NCC, revealed that subjects with rare independent 
mutations in one allele have a significantly lower blood pressure and are protected against 
hypertension (Ji et al, Nature Gen, 2008). Although some of the mutations were previously 
reported as cause of Gitelman’s disease, others have not been shown to be associated 
with this inherited disease and thus, the consequence of such mutations in NCC activity 
is not known.


We have introduced five independent mutations in the rat NCC sequence to find out 
the consequences upon NCC functional properties. The analyzed mutations were L153F, 
S186F, A230T, F493L, and G777E. Xenopus laevis oocytes were injected with 20 ng of 
wild type or mutants NCC cRNA and three days later the basal activity and response to 
regulators was assessed by measuring the thiazide-sensitive 22Na+ Uptake. To assess the 
effect of modulators, oocytes were co-injected with WNK3 or WNK4 cRNA, or were 
exposed to intracellular chloride depletion maneuvers (ICD) known to activate NCC 
(Pacheco-Alvarez et al, JBC 2006). The activity of wild type NCC was taken as 100% and 
data from all groups was normalized accordingly.


The basal NCC activity was significantly reduced in four out of the five mutants NCCs. 
The percentage of activity was 60 %, 10%, 45 %, and 63 % for L153F, S186F, A230T, and 
F493L mutants, respectively. The S186F mutant not only exhibited a dramatic decrease 
in activity, but also showed no response to WNK3 or to ICD. In contrast, although basal 
activity was reduced in L153F, A230T, and F493L mutants, the response to WNK3, WNK4, 
and ICD was similar to wild type NCC. Interestingly, the basal activity of mutant G777E 
was similar to NCC. This mutant, however, exhibited a 40 % reduction of WNK3-induced 
activation, while response to ICD was conserved.


We conclude that reduction of NCC activity or response to WNK3 is the mechanism by 
which these rare independent mutations in NCC protect against arterial hypertension.
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Role of Kidney-Specific WNK1 in the Regulation of Na and K Transport 
in Mice  Zhen Liu, Jian Xie, Tao Wu, Chou-Long Huang.  UT Southwestern 
Medical Center, Dallas, TX.


WNKs consist of 4 members of serine-threonine kinases with atypical placement of 
the catalytic lysine. WNK1 has at least 2 isoforms: a ubiquitous long form (L-WNK1) and 
a kidney-specific form (KS-WNK1). KS-WNK1 is believed to function as an antagonist 
of L-WNK1. Intronic deletions of WNK1 with increased ratio of L-WNK1 over KS-
WNK1 cause pseudohypoaldosteronism type II (PHAII), characterized by hypertension 
and hyperkalemia. Results of cell-based studies suggest that decreased K+ secretion via 
renal K+ channel ROMK and increased Na+ reabsorption via Na-Cl cotransporter NCC 
and epithelial Na+ channel ENaC contribute to hyperkalemia and hypertension in PHAII. 
We recently reported that L-WNK1 inhibits ROMK and amino acids 1-253 of KS-WNK1 
antagonize L-WNK1 inhibition of ROMK. Moreover, transgenic mice overexpressing 
KS-WNK1(1-253) (under kidney-specific Ksp-cadherin promoter) have lower serum K+ 
level and higher urinary fractional excretion of K+ compared with wild type littermates. 
Transgenic mice display a higher abundance of ROMK on the apical membrane of distal 
nephron. Here, we investigated the role KS-WNK1 in Na+ homeostasis and blood pressure 
control. We found that blood pressure is lower in TG (KS-WNK1) mice compared with 
wild-type mice on normal-salt diet (SBP: 115±5 in TG vs. 122±4 mmHg in WT; p=0.01). 
Transgenic mice have a lower abundance of NCC in the DCT. Moreover, TG (KS-WNK1) 
mice display renal Na+ wasting (cumulative urine Na+ excretion 24 hr after low-NaCl diet 
[0.01 g Na+/kg diet]: 82±25 µmole in TG vs 48±10 µmole in WT, p<0.05). We further 
generated KS-WNK1-null mice by targeted deletion of exon 4A (1st exon of KS-WNK1). 
The knockout mice are neither hyperkalemic nor hypertensive on a normal diet though 
the abundance of NCC in DCT is increased. Knockout mice have increased Na+ retention 
and higher systolic blood pressure when placed on high NaCl diet (4 g Na+/kg diet) (SBP 
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[mmHg]: 137±7 in KO vs. 130±6 in WT, p=0.04). Knockout mice also have higher serum 
K+ level compared wild-type mice when fed a high K diet (5 g K+/kg) (5±0.5 mM KO vs. 
4.2±0.6 mM WT, p=0.05). Our results support that KS-WNK1 plays an important role in 
regulation of sodium and potassium transport.
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Integrity of Caveolae Is Required for the Association of TGF-β Receptor II 
(TβRII) with Receptor I (TβRI), a Requisite for TGF-β Signaling in Kidney 
Cells  Mandy Smith, Eric Roux, Steve Ledbetter, Hong Ling.  Genzyme.


TGF-β is a key mediator of renal fibrosis associated with progressive renal disease. 
TGF-β signaling proceeds from the cell membrane to the nucleus, through the association 
of TβRII with TβRI, prompting receptor endocytosis and Smad activation. Membrane 
rafts may be involved in modulating TGF-β signaling by facilitating receptor endocytosis. 
However, little is known about the role of membrane rafts in the receptor interaction. 
The aim of this study was to investigate the role of glycosphingolipids, a constitutive 
component of membrane rafts, in TGF-β signaling. TGF-β1 treated HK-2 cells showed 
a profibrotic phenotype as evidenced by increased pSmad3 and PAI-1. The response was 
substantially attenuated by exposing cells to a selective inhibitor of glycosphingolipid 
synthase (GZ-C9), in a concentration and time dependent manner. Also,TGF-β1-mediated 
receptor oligomerization was blocked by GZ-C9 as shown by IP/western blotting. TβRI 
and TβRII were localized within caveolae (a subset of membrane rafts) and shown to 
bind caveolin 1 and 2. GZ-C9 caused a marked decline of glycosphingolipids in caveolae 
enriched fractions, along with a shift of TβRII (not TβRI) toward non-raft compartments. 
These observations suggest that loss of caveolae integrity caused selective displacement 
of TβRII on the plasma membrane thus interfering with receptor pairing and subsequent 
signaling. The in vitro results prompted us to determine if GZ-C9 could block renal fibrosis 
when administered to mice subjected to unilateral ureteral obstruction (UUO). Data showed 
substantial preservation of kidney architecture and reduction of collagen deposition. 
Additionally, elevated levels of glycosphingolipids were normalized in obstructed kidneys. 
Conclusion: TGF-β1 triggered Smad signaling and fibrosis was attenuated by inhibition of 
glycosphingolipid synthase. Altering membrane raft composition in this manner appeared 
to prevent the association of TβRII with TβRI, thereby disrupting signaling. These data 
suggest a delicate relationship between caveolae integrity and TGF-β signaling in vitro and 
potentially point to a novel approach for the management of renal fibrosis.
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Cytoglobin Reduces Fibrosis of the Kidney Via Amelioration of Oxidative 
Stress  Imari Mimura, Hiroshi Nishi, Reiko Inagi, Toshiro Fujita, Masaomi 
Nangaku.  Division of Nephrology and Endocrinology, University of Tokyo 
School of Medicine, Tokyo, Japan.


Cytoglobin(Cygb), a novel member of the hexacoordinate globin superfamily and also 
known as stellate cell activation-associated protein (STAP), is ubiquitously expressed by 
splanchnic fibroblasts in various organs. However, its function is not elucidated. Because of 
its localization, we hypothesized that a biological role of Cygb may be related to fibrogenesis. 
In order to clarify the involvement of Cygb in kidney fibrosis, we employed a model of 
renal fibrosis, the remnant kidney (RK) model. Our quantitative immunohistochemical 
analysis, real-time quantitative PCR, and Western blotting studies led to an increase in the 
expression of Cygb in parallel with the disease progression. To investigate a functional 
consequence of up-regulation of Cygb, we established new transgenic rats overexpressing 
Cygb ubiquitously. Overexpression of Cygb ameliorated fibrosis of the kidney (scoring 
of collagen IV stain: 2.2 vs 0.8, p < 0.001; scoring of Masson Trichrome: 2.3 vs 0.9, p 
= 0.001) with improvement of renal functions (serum creatinine: 1.10 vs 0.85 mg/dl at 
9 weeks, p < 0.05) in RK. Double-immunostaining of Cygb with collagen IV identified 
colocalized expression in the interstitial area, suggesting its functional role in collagen 
synthesis. We also performed in vitro studies utilizing transient overexpression of Cygb, 
inducible overexpression of Cygb, and cultured cells isolated from kidneys of the transgenic 
rats. Our results showed that overexpression of Cygb inhibited collagen synthesis at both 
mRNA and protein levels. To investigate a mechanism of amelioration of fibrosis by Cygb, 
we performed nitrotyrosine staining of Cygb-Tg rats, and found that oxidative stress was 
reduced in Cygb-Tg rats in RK. This new globin member may play an important role in 
protection against fibrosis via reducing oxidative stress in the rat remnant kidney.


Disclosure of Financial Relationships: nothing to disclose


F-FC288


Fate-Determining Mechanisms in Epithelial-Myofibroblast Transition: 
Major Inhibitory Role for Smad3  Andras Masszi, Pam Speight, Katalin Szaszi, 
Andras Kapus.  Keenan Research Centre, Li Ka Shing Knowledge Institute, St. 
Michael’s Hospital, Toronto, ON, Canada.


Myofibroblast generation from epithelial cells is an advanced stage of epithelial-
mesenchymal transition and a key mechanism in kidney fibrosis. The process of epithelial-
myofibroblast transition (EMyT) involves α-smooth muscle actin (SMA) expression in 
the epithelium, via the activation of a myogenic program. Searching for the underlying 
mechanisms, we have shown that both disruption of intercellular contacts (induced by low 
Ca medium, LCM) and TGFβ are indispensable for SMA expression (two-hit model). We 
found that injury induces nuclear translocation of myocardin-related transcription factor 


(MRTF), a key driver of the SMA promoter. Here we show that Smad3, a prime mediator 
of TGFβ signaling is a critical negative regulator/delayer of the myogenic phase of EMyT 
through the inhibition of MRTF. This view is supported by our findings that: a) MRTF-
sensitive CArG boxes are necessary and sufficient for the SMA promoter activation, while 
the TGFβ responsive motifs (SBEs, TCE) are dispensable in the context of the two-hit model. 
b) Overexpression of Smad3 or its N-terminal portion (which binds MRTF) inhibits the 
MRTF-induced SMA promoter activation. c) Endogenous Smad3 spontaneously degrades 
upon induction of EMyT by LCM+TGFβ. d) The level of Smad3 inversely correlates with 
SMA promoter activity. e) Smad3 silencing facilitates the binding of MRTF to the CArG 
box of the SMA promoter as measured by ChIP assays and greatly increases LCM or TGFβ-
induced SMA mRNA expression. f) LCM is sufficient to provoke SMA protein expression 
in Smad3-depleted cells. g) Smad3 silencing promotes myofibroblast-like cytoskeleton 
and focal adhesion reorganization. In contrast, Smad3 silencing suppresses the TGFβ-
induced expression of mesenchymal markers such as PAI-1. Thus, Smad3 is necessary for 
mesenchymal responses at the early phase of EMyT, but it puts the myogenic program on 
hold, which is then released by the loss of Smad3. We propose that Smad3 is a critical timer 
of myofibroblast commitment in the epithelium, and EMyT can be dissected into early, 
Smad3-promoted (mesenchymal) and late, Smad3-inhibited (myogenic) phases.
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Increased Podocyte Uptake of Albumin in Nephrotic Rats  Satoshi Kinugasa, 
Akihiro Tojo, Toshiro Fujita.  Division of Nephrology and Endocrinology, 
University of Tokyo, Tokyo, Japan.


Background: We investigated glomerular filtration pathways of albumin other than the 
slit membrane route using 2nm thiocyanate gold- or Evans blue (EB)- labeled albumin.


Methods: Nephrotic syndrome was induced by intraperitoneal injection of puromycin 
aminonucleoside (PAN) 5 days before the experiment. Kidney specimens from PAN rats 
and controls were obtained 15, 30 and 150 minutes after intravenous administration of 
2nm gold- labeled albumin, fixed and embedded in epoxy resin and examined on electron 
microscopy following silver enhancement. To visualize the glomerular filtration pathway of 
albumin, EB- labeled human serum albumin (HSA) was continuously infused for 90 min, 
and clearance measurement, vibratome section, immunohistochemistry and immunogold 
electron microscopy were performed.


Results: 2nm gold particles were observed in the glomerular endothelium and 
glomerular basement membrane and some between foot processes after 15 min, and few gold 
particles in podocytes after 150 min in control rats. In contrast, in PAN rats, increased gold 
labeled albumin uptake was observed in the paramesangial areas and podocyte cell bodies 
at 150 min, while rarely seen under the slit membrane. EB- labeled albumin was filtrated 
20 times more (fractional albumin excretion 0.00044 ± 0.00007 vs. 0.00889 ± 0.00209, p = 
0.016) in the glomeruli of PAN rats (n = 5) than in controls (n = 5). EB- labeled albumin was 
observed in the podocyte of PAN rats, and immunohistochemistry revealed the presence of 
EB- labeled HSA in podocyte cytoplasm. Furthermore, Immunogold- TEM showed many 
albumin molecules inside the endosomes and lysosomes of podocytes, and the number of 
gold particles inside podocytes was greatly increased in PAN rats (45.7 ± 9.8 vs. 2.6 ± 0.5 
particles per micrograph, p = 0.00051). Immunogold- SEM showed a clear increase in the 
number of albumin molecules on the podocyte cell surface, suggesting that a transcytotic 
/ endocytotic pathway for albumin is enhanced in the podocyte of nephrotic rats.


Conclusion: Podocyte uptake of albumin is enhanced in nephrotic syndrome rats, 
which may be a cause for podocyte injury.


Disclosure of Financial Relationships: nothing to disclose
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Role of Retinoic Acid Receptor-alpha in HIV-Associated Nephropathy  
Krishna K. Ratnam,1 Xiaobei Feng,2 Vikram Verma,1 Peter Chuang,1 Vivette 
D’Agati,3 Paul Klotman,1 John C. He.1  1Medicine, Mount Sinai School of 
Medicine, New York, NY; 2Nephrology, Ruijin Hospital, Shanghai Jiaotong 
University of Medicine, Shanghai, China; 3Pathology, University of Columbia, 
New York, NY.


Retinoids have been found to provide protection in several experimental models of 
kidney diseases including HIV-associated nephropathy (HIVAN). However, the use of 
retinoids to treat patients with kidney disease is limited by its significant side effects. HIVAN 
is characterized by podocyte proliferation and loss of differentiation markers. Recently, we 
found that all-trans retinoic acid (ATRA) inhibits HIV-induced podocyte proliferation and 
restores podocyte differentiation markers through activation of retinoic acid receptor-alpha 
(RARa). Here, we found that Am580, a specific RARa agonist, attenuated proteinuria and 
glomerosclerosis in HIV-1 transgenic mice (Tg26) similar to ATRA. Am580 also inhibited 
podocyte proliferation and restored podocyte differentiation markers in kidneys of Tg26 
mice. Furthermore, RARa null Tg26 mice (Tg26 RAR-/-) developed more severe proteinuria 
and glomerulosclerosis than litter-matched Tg26 RAR+/+ and Tg26 RAR+/- mice, 
associated with more pronounced podocyte injury (proliferation and dedifferentiation). The 
addition of Am580 failed to ameliorate kidney disease in Tg26 RAR-/- mice. We conclude 
that RARa is a key receptor mediating the protective effects of retinoids in kidney disease. 
Am580, a specific RARa water soluble agonist with a better side effect profile than ATRA, 
could thus be considered as a potential drug to treat patients with HIVAN.


Disclosure of Financial Relationships: nothing to disclose
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A Novel Model of Selective Podocyte Ablation with the Potential for 
Restoration of Podocyte Function  Joseph M. Rutkowski,1 Zhao V. Wang,1 
Orson W. Moe,1 Katalin Susztak,2 Philipp E. Scherer.1  1University of Texas 
Southwestern Medical Center, Dallas, TX; 2Albert Einstein College of Medicine, 
Bronx, NY.


Purpose: Our objective was to create and characterize a novel murine model of podocyte 
apoptosis that not only demonstrates significant kidney damage to mimic human renal 
disease, but also permits restoration of podocyte function over time.


Methods: Mice were created using a cassette for Apoptosis Through Targeted Activation 
of Caspase 8 (ATTAC) expressed under control of the podocin promoter. Inducing this 
cassette leads to dimerization of the pro-caspase 8 transgene resulting in selective podocyte 
apoptosis. Proteinuria was monitored over time to determine the time course of podocyte 
ablation and subsequent restoration of renal function. Renal histology was analyzed for 
hallmarks of loss of filtration function and immunolabeling was performed to determine 
healthy podocytes as well as apoptosis and potential regeneration.


Results: Selective podocyte apoptosis resulted in marked proteinuria within one week 
of transgene activation. High proteinuria persisted for approximately 2 weeks. Subsequently, 
proteinuria decreased, reaching baseline levels 35 days post-induction. Histology revealed 
that the onset of podocyte-loss induced proteinuria included structural changes indicating 
glomerulosclerosis and tubule damage. Immunolabeling demonstrated apoptosis of 
podocytes beginning within 48 hours of treatment. Total podocyte numbers were reduced. 
Expression of the podocyte protein podoplanin was significantly reduced within glomeruli; 
podoplanin expression was normalized along with a return of glomerular filtration function, 
a drop in proteinuria, and a reversal of structural kidney damage over time.


Conclusions: Our novel model of podocyte abatement utilizing the ATTAC transgene 
under control of the podocin promoter is the first murine model to exhibit loss of glomerular 
function that is reversible. While other models of inducible kidney damage exist, ours is 
the first model to demonstrate this critical restoration of function. This model provides an 
excellent platform for further studies of podocyte regeneration and potential restoration 
of renal function in chronic kidney disease.


Disclosure of Financial Relationships: nothing to disclose
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Rapid CKD Progression in a New Mouse Kidney Remnant Model: 
Dominant Role of Blood Pressure on Strain-Dependent Susceptibility  Asada 
Leelahavanichkul, Qin Yan, Xuzhen Hu, Christoph Eisner, Yuning Huang, Hua 
Zhou, Jeffrey Kopp, Jürgen Schnermann, Peter Yuen, Robert Star.  NIDDK, 
NIH, Bethesda, MD.


We established a new mouse remnant kidney model of chronic kidney disease (CKD) 
because the widely used C57BL6 strain does not develop proteinuria or progressive CKD, 
and technical issues with arterial ligation or cautery. We performed 5/6 nephrectomy (Nx) in 
two stages [resecting the upper and lower left kidney poles using Avitene hemostasis then 
right Nx 1 wk later] in 6-8 wk old C57BL/6, 129Sv, and outbred CD-1 mice. Conscious 
mean arterial pressure (MAP) was measured by radiotelemetry. Following 5/6Nx, CD-1 
and 129Sv mice had a progressive increase in albumin creatinine ratio (CD-1: 3,265±379, 
129Sv: 1,898±155 µg/g), a progressive decline in kidney function, severe glomerulosclerosis 
and interstitial fibrosis, increases in MAP, cardiac fibrosis, and anemia within 4 wk in CD-1 
and 12 wk in 129Sv, thus mimicking human CKD. In contrast, 5/6 Nx in C57BL/6 caused 
only modestly increased albumin to creatinine ratio (127±97µg/g) without an increase in 
BP, progressive CKD, or cardiac fibrosis even after 16 wk. Baseline MAP (CD-1: 128±4, 
129Sv: 114±5, C57BL6: 94±5 mmHg) correlated with the rate of CKD progression. The 
importance of MAP was supported by 1) increasing BP by Angiotensin II (osmotic pump) 
in C57BL/6 following 5/6Nx caused very high albuminuria, loss of kidney function and 
severe glomerulosclerosis after 4 wks, thus overcoming the resistance of C56BL/6 mice; 
2) decreasing MAP by the angiotensin receptor blocker olmesartan in CD-1 following 
5/6Nx reduced albuminuria (92% decrease in albumin creatinine ratio), CKD progression 
(by 33% ∆ serum creatinine) and cardiac fibrosis. Moreover, the 3 strains developed similar 
degrees of renal fibrosis or injury when subjected to other normotensive kidney fibrosis 
models (unilateral ureter obstruction, folate, and chronic ischemic reperfusion injury). We 
conclude that reduction of renal mass in sensitive CD-1 and 129Sv mice mimics many 
features of human chronic kidney disease. Furthermore, strain differences depend mostly 
on blood pressure, rather than differences in intrinsic fibrogenesis.
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An Accelerated Model of Chronic Kidney Disease by Genetic Modification 
of the Dahl Salt-Sensitive Rat  Kevin R. Regner, Cary Stelloh, Jessica 
Eisenhauer, Michelle A. Lenz, Michael R. Garrett.  Nephrology, Medical College 
of Wisconsin, Milwaukee, WI.


The Dahl salt-sensitive (S) rat is a widely studied model of salt-sensitive hypertension 
and develops proteinuria, glomerulosclerosis, and interstitial fibrosis. Previously, a 
genetic analysis for proteinuria was performed using a population derived from the S 
and spontaneously hypertensive rat (SHR). The genetic cross allowed identification of 
genetic loci that influence proteinuria and renal injury on genetic backgrounds (S or 
SHR) permissive for hypertension, but differing in susceptibility to renal injury. The 
study identified 9 genomic regions linked to renal injury in the S rat but identified one 
protective locus on chromosome 11. We successfully replaced this protective locus in the 
S rat with a genomic segment from the SHR conferring susceptibility to renal injury. The 


resultant new model [S.SHR(11)] demonstrated accelerated renal injury and rapid decline 
in renal function compared to the S rat. Groups of S and S.SHR(11) rats were followed for 
12 weeks on either a low-salt (0.3% NaCl) or high-salt (2% NaCl) diet. By week 12, no 
significant difference in MAP (S=130±1.7 and S.SHR(11)=133±2.4 mm Hg) was observed 
between strains. The S.SHR(11) demonstrated a significant decline in CrCl compared to 
the S (0.40±0.02 and 0.52±0.03 ml/min/g KW, respectively) and a significant elevation in 
BUN (43±3.6 vs. 33±1.7 mg/dl). A significant elevation in MAP was observed for both 
strains on high-salt diet (S= 164±3.8 and S.SHR(11)= 169±6.3 mm Hg), but no significant 
difference was observed between strains. Despite similar MAP, the S.SHR(11) exhibited a 
more significant decline in renal function compared to the S (CrCl, 0.16±0.03 and 0.30±0.04 
ml/min/g KW; BUN, 89±10.0 and 52±4.4 mg/dl). This was associated with more severe 
renal injury (glomerulosclerosis, tubular loss, immune cell infiltration, and fibrosis) in the 
S.SHR(11). The S.SHR(11) exhibited a significant increase in vessel hypertrophy (media 
area=7167±473 um2) compared to the S (4913±397 um2). In summary, genetic modification 
of the Dahl S rat generated an accelerated model of renal disease and may provide a better 
system to study progression to renal failure.
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Pathogenic Significance of Novel Glycan-Specific IgG Antibodies Specific 
for Galactose-Deficient IgA1 in Patients with IgA Nephropathy (IgAN)  
Hitoshi Suzuki,1,2 Kazuo Takahashi,1 Run Fan,1,3 Zhixin Zhang,3 Bruce A. Julian,1 
Yusuke Suzuki,2 Robert J. Wyatt,4 Zina Moldoveanu,1 Yasuhiko Tomino,2 Jiri 
Mestecky,1 Jan Novak.1  1University of Alabama at Birmingham, Birmingham, 
AL; 2Juntendo University School of Medicine, Tokyo, Japan; 3University of 
Nebraska, Omaha, NE; 4University of Tennessee, Memphis, TN.


IgAN patients have circulating immune complexes (IC) composed of galactose-deficient 
IgA1 (Gd-IgA1) bound to antibodies (IgG, IgA1) specific for hinge-region glycopeptides 
of Gd-IgA1. We generated IgG-secreting cell lines from peripheral blood of patients with 
biopsy-proven IgAN and healthy controls and determined the binding specificity of IgG 
secreted by these cells and IgG in the sera of the corresponding donors. A novel dot-blot 
assay that measured serum levels of glycan-specific IgG differentiated patients with IgAN 
from healthy controls and disease controls with high specificity and high sensitivity. Serum 
levels of glycan-specific IgG in patients with IgAN correlated with proteinuria and levels 
of urinary IgA-IgG IC. The cell lines from IgAN patients secreted IgG that formed IC 
with Gd-IgA1 in a glycan-dependent manner. To further characterize this IgG, we cloned 
its heavy- and light-chain antigen-binding domains from cell lines from IgAN patients 
and healthy controls. Sequencing of the cloned VH and VL genes identified an amino acid 
substitution (A to S) in the complementarity-determining region 3 of the VH gene in IgAN 
patients. Site-directed mutagenesis confirmed the key role of the common A to S substitution 
in the binding to Gd-IgA1. To determine the sites recognized by this IgG on Gd-IgA1, we 
used western blotting after cleavage of Gd-IgA1 with bacterial IgA-specific proteases. The 
results showed that IgG bound to Gal-deficient sites in the C-terminal part of hinge region. 
In summary, anti-glycan antibodies are responsible for the formation of IC that play a key 
role in the pathogenesis of IgAN and may thus represent a disease-specific marker as well 
as a potential therapeutic target. Gal-deficient glycans recognized by anti-glycan IgG are 
localized at specific sites of the IgA1 hinge region.
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Shared Transcriptional Mechanisms in IgA and Lupus Nephritis, Two 
Immune Complex Glomerulonephritides  Celine C. Berthier,1 Viji Nair,1 
Sebastian Martini,1 Jeff Hodgins,1 Maria Pia Rastaldi,2 Clemens D. Cohen,3 
Matthias Kretzler.1  1Nephrology – Internal Medicine, University of Michigan, 
Ann Arbor, MI; 2Fondazione D’Amico per la Ricerca sulle Malattie Renali, Milan, 
Italy; 3Clinic for Nephrology, University Hospital, Zuerich, Switzerland.


IgA nephropathy (IgAN) and lupus nephritis (LN) are characterized by glomerular 
immune complex deposition. Their diagnosis is based on clinical symptoms and renal 
histopathology, with limited reflection of underlying disease pathophysiology, prognosis or 
treatment responses. We analyzed the shared glomerular transcriptional response between 
the two diseases.


Renal biopsies from 21 living donors (LD), 27 IgAN and 32 LN patients from 
the European Renal cDNA Bank were analyzed in microdissected glomerular and 
tubulointerstitial compartments using Affymetrix genechips and the GenePattern analysis 
pipeline.


Using a cross-validated Ridge regression analysis in each disease, the top 20 (IgAN) 
and 35 (LN) correlating transcripts were able to predict eGFR, with one gene, coagulation 
factor 5, as common predictor.


Genome wide expression profile comparison of glomerular IgAN and LN vs. controls 
defined 874 concordantly regulated genes (q<0.01, 66% of the IgAN gene set). Furthermore, 
gene expression profiling defined 2 distinct patient cohorts within each disease. Two hundred 
and four genes were shared among the concordantly regulated genes between the disease 
specific subgroups, in both IgAN and LN. Network analysis defined PTEN as a key node 
in the genes segregating the two subgroups. As PTEN is implicated in B-cell homeostasis, 
the expression of B-cell expressed transcripts was evaluated in the renal tissue. B-cell 
expressed transcripts were able to segregate the same two molecular subgroups as defined 
by genome wide expression profiling.


In summary, the common transcriptional mechanisms between both diseases and their 
subgroups reflect active circulating immune infiltrating cell signatures, which could be 
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used for better disease classification, outcome prediction and identification of therapeutic 
targets.
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Arteriovenous Vascular Access Maturation and Failure Rates in the 1st 90 
Days  Eduardo K. Lacson, Weiling Wang, Michael Lazarus, Raymond Hakim.  
Fresenius Medical Care, North America, Waltham, MA.


Introduction: USRDS data indicates a high rate (82%) of catheter use in patients 
initiating hemodialysis (HD), with ∼17% accompanied by a maturing fistula. We evaluated 
the 90-day maturation and failure rates of incident fistulas and grafts.


Methods: All 28,440 incident HD patients admitted to Fresenius Medical Care North 
America (FMCNA) facilities within 15 days of 1st ever dialysis between January 1 and 
December 31, 2008 had their demographic characteristics recorded. Vascular access 
records were reviewed upon initiation at FMCNA and 90 days later for all patients still 
active on HD.


Results: The cohort’s mean age was 63.2±15.3 years, 56.6% male, 64.8% white, 29.9% 
black, and 5.3% other race, with 54.9% having diabetes. At initiation, 77.4% had catheters, 
14.5% fistulas, 4% grafts, and 4% undocumented. There were 22,815 HD patients active 
after 90 days, with access information available on both day 1 and day 91. There were 3,240 
(86.7%) of 3,737 fistulas and 907 (88.1%) of 1,029 grafts present on day 1 still being used 
on day 91, indicating an early 90-day failure rate of 13.3% for fistulas and 11.9% for grafts. 
Among 3,548 maturing fistulas present on day 1, only 748 had their catheter removed by 
day 91 - indicating a 90-day maturation rate of 21.1%. In contrast, among 581 maturing 
grafts, 311 (53.5%) were catheter-free by day 91. An additional 4,217 fistulas were placed 
within the 1st 90 days and 319 (7.6%) were solely being used on day 91. Likewise 1,327 
grafts were placed and 447 (33.7%) were catheter-free by day 91. Overall, regardless of 
any maturing access in place, 16,123 (70.7%) of the 22,815 patients were still dialyzing 
with a catheter 90 days later.


Conclusion: The high HD catheter rate at initiation of dialysis remains a major concern 
90 days later. Early failure rates were similar between grafts and fistulas that were used on 
day 1. However, the 90-day maturation rates for unused fistulas already in place at initiation 
were dismally low. More attention is needed on the quality of surgical construction of new 
fistulas, as measured by subsequent maturation and failure rates.


Disclosure of Financial Relationships: employer: FMCNA.
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Aggressive Pre-Existing Venous Stenosis at the Time of AV Access Surgery: 
A Morphometric and Cellular Phenotyping Analysis  Timmy C. Lee, Vibha 
Chauhan, Yang Wang, Mahesh Krishnamoorthy, Lois Arend, Rino Munda, 
Mahmoud El-Khatib, Prabir Roy-Chaudhury.  Cincinnati Dialysis Access 
Program, Cincinnati, OH.


Venous stenosis is the primary cause of vascular access failure and has been characterized 
as aggressive neointimal hyperplasia. There is little information whether neointimal 
hyperplasia occurs in the vein prior to vascular access creation. The purpose of this study 
was to perform a detailed examination of venous tissue samples from predialysis and 
ESRD patients receiving a new vascular access using histological, immunohistochemical, 
and morphometric analyses. 12 patients receiving a new vascular access were recruited. 
A segment of vein was removed from the planned anastomotic site at the time of surgery. 
We examined samples for expression of α-smooth muscle actin (SMA), desmin, vimentin, 
proliferating cell nuclear antigen (PCNA), and a macrophage marker (PGM-1). Neointimal 
hyperplasia (often very aggressive) was present in 10 specimens.


All 12 specimens had medial hypertrophy. Mean values for luminal stenosis were 
46.6%±9.25, intima to media area ratio 0.24±0.07, average intima to media thickness 
0.34±0.12, and maximal intima to media thickness 1.16±1.26. The majority of cells 
within the neointima were positive for SMA and vimentin, suggesting the main cellular 
phenotype were myofibroblasts, but a sizeable minority of cells were desmin and SMA 
positive. Staining for PGM-1 and PCNA was minimal. This is the first report using detailed 
morphometric and immunohistochemical analyses to describe the presence of aggressive 
neointimal hyperplasia in veins of CKD and ESRD patients at the time of vascular access 
surgery. Important questions that remain to be answered include the pathogenetic role of 
uremia in the development of these lesions and the future clincial impact of pre-existing 
vascular changes on dialysis access stenosis.
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A Phase III, Randomized, Double-Blind, Placebo-Controlled Study of 
Tenecteplase for Improvement of Hemodialysis Catheter Function: 
TROPICS 3  James A. Tumlin,1 J. Goldman,2 D. Spiegel,3 D. Roer,4 K. Ntoso,5 
M. Blaney,6 J. R. Jacobs,6 B. S. Gillespie,7 S. M. M. Begelman.6  1Univ of 
Tennessee at Chattanooga, Chattanooga, TN; 2Temple Univ, Philadelphia, PA; 
3Univ of Colorado, Denver, CO; 4Nephrology and Hypertension Associates, 
Middlebury, CT; 5Pennsylvania Hospital, Philadelphia, PA; 6Genentech, Inc., 
S San Francisco, CA; 7Quintiles, Inc., Morrisville, NC.


Purpose: To determine if tenecteplase (TN) improves hemodialysis (HD) catheter 
function as measured by blood flow rate (BFR).


Methods: Patients (pts) with cuffed, tunneled HD catheters and BFR <300 mL/min 
at arterial pressure –240 to –280 mmHg were randomized to receive 1-hr dwell 2 mg TN, 
a thrombolytic, or placebo (PL) in each lumen. Treatment success was defined as BFR 
≥300 mL/min and a >25 mL/min increase from baseline 30 minutes prior to and at the end 
of HD. In the initial protocol, pts with BFR <300 mL/min at the beginning of the next HD 
session received 1-hr dwell, open-label 2 mg TN. In the final protocol, pts without treatment 
success after the first 1-hr dwell were allowed an extended (up to 72 hr) open-label dwell 
(ED) with 2 mg TN. Adverse events (AEs) were recorded.


Results: A total of 149 pts received TN (n=74) or PL (n=75). Mean (SD) baseline BFR 
for the TN and PL groups was 151 (115) mL/min and 137 (121) mL/min, respectively. After 
the initial 1-hr dwell, 21.6% of TN patients had treatment success compared with 5.3% of 
PL pts (95%CI [5.6%, 27.0%] p=0.004). Mean (SD) BFR in the TN group increased by 
47 (9) mL/min compared with 11 (9) mL/min in the PL group (p=0.008). Of 49 pts who 
received 1-hr dwell, open-label TN at the next HD session, 22.4% had treatment success 
at end of that visit. Among the 63 pts who received ED, open-label TN at the end of the 
initial visit, 39.7% had treatment success at end of the next HD session. Of targeted AEs 
(intracranial hemorrhage, major bleeding, embolic events, thrombosis, catheter-related 
blood stream infection [CRBSI], catheter-related complications), 4 CRBSIs (1 TN, 3 PL) 
and 1 thrombosis (PL; after open-label TN) were reported.


Conclusions: TN significantly improved HD catheter function and had a favorable 
safety profile, with few targeted AEs reported.


Disclosure of Financial Relationships: grant/research support: Genentech, Inc.; 
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A Multicenter Randomized Trial of an Antimicrobial and Antithrombotic 
Lock Solution for Hemodialysis Catheters  Stephen R. Ash,1 Dennis G. Maki,2 
Philip T. Lavin,3 Roland K. Winger.1  1Ash Access Technology, Lafayette, IN; 
2School of Medicine & Public Health, University of Wisconsin, Madison, WI; 
3Averion International, Southborough, MA.


Background: Catheter-related bloodstream infection (CRBSI) is the greatest threat 
to hemodialysis patient safety. Heparin lock can cause hemorrhage or HIT. We report a 
prospective, multi-center, randomized, open-label trial of a lock solution, with antimicrobial 
and antithrombotic activity, containing 0.24 M (7.0%) sodium citrate, 0.05% methylene blue 
and 0.165% parabens (C-MB-P), compared with heparin, to ascertain safety and efficacy 
for prevention of CRBSI and catheter loss from patency failure.


Methods: Participating patients with ESRD receiving hemodialysis through a chronic 
IJ catheter in 25 outpatient dialysis units were randomized to catheter lock between 
hemodialyses with C-MB-P or sterile saline containing 5,000 units of heparin.


Results: 407 patients participated in the trial (total, 49,565 catheter-days), 206 in the 
heparin group and 201 in C-MB-P group. Patients in the two groups were comparable 
for risk factors predisposing to CRBSI. Catheters locked with the C-MB-P solution were 
significantly less likely to cause CRBSI (0.24 vs. 0.82 per 1000 catheter-days, RR 0.29, 
95% CI 0.12-0.70, p=0.005) and the Time to CRBSI was significantly reduced (Log-rank 
p=0.0016). Catheters locked with the C-MB-P solution were less likely to be lost due to 
patency failure (Log-rank p=0.04). Adverse events were few and transient with C-MB-P.
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Conclusions: The novel C-MB-P lock solution is well tolerated, significantly reduces 
the risk of CRBSI and provides protection comparable to heparin against catheter loss due to 
patency failure. It provides an attractive alternative to heparin to preserve catheter patency, 
with greater drug safety and the added benefit of protection against CRBSI.


Disclosure of Financial Relationships: ownership: Ash Access Technology, Inc.
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Is the Ethanol Lock Solution Safe and Effective in Preventing the Uncuffed 
Hemodialysis Catheter Related Bacteremia?  Sophia Sofroniadou,1 Despina 
Smirloglou,1 Ioanna Revela,1 George Samonis,2 Petros Kalocheretis,1 Mpleta 
Aggeliki,3 Christos Iatrou.1  1Center for Nephrology “G.Papadakis”, General 
Hospital of Nikea-Piraeus, Piraeus, Atiki, Greece; 2Department of Internal 
Medicine, University of Crete, Heraclion, Greece; 3Hemodialysis Unit, “Iaso” 
General Hospital, Cholargos, Atiki, Greece.


Purpose of the study:To evaluate the safety and efficacy of an ethanol 70% lock solution 
in preventing catheter related bacteremia (CRB) in hemodialysis patients with uncuffed 
central venous catheters.


Methods: We prospectively randomized patients with end stage chronic kidney disease 
that required a temporary central venous catheter for hemodialysis, to receive a catheter 
lock technique with either A) ethanol 70%+unfractionated heparin 2000U/ml solution 
or B) unfractionated heparin 2000U/ml (as control).The end point of the trial was CRB 
while thrombosis rate,exit site infections,bacterial colonization and bleeding episodes 
were also recorded.


Results:A total of 92 hemodialysis patients that received 103 uncuffed catheters (52 in 
group A and 51 in group B) were enrolled in the study.Thirty seven catheters were inserted 
in the jugular vein (35.9%),57 in the subclavian (55.3%) and 9 in the femoral (8.7%). No 
significant difference was demonstrated between the two groups regarding the type of 
catheter inserted (p=0.66) as well as the patient characteristics.CRB presented in 4 patients 
in group A compared to 11 patients in group B (p=0.046).CRB rates per 1000 catheter- 
days were 2.53 in the ethanol group versus 6.7 in the heparin alone group (p=0.043).No 
statistically significant difference was recorded regarding thrombosis rate,exit site infections, 
bacterial colonization and bleeding episodes.No death due to CRB was noted.Six patients 
from group A (11.5%) reported perioral dysesthesia or metallic taste of very short duration 
after locking with ethanol.


Conclusion: Catheter lock solution from ethanol plus heparin is safe and effective in 
reducing catheter related infections of uncuffed hemodialysis catheters
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Long-Term Gentamicin Lock Catheter Prophylaxis Is Associated with 
Gentamicin-Resistant Gram-Positive Bacteremias in Chronic Hemodialysis 
Patients  Daniel L. Landry,1 Stephen J. Sweet,1 Stephen L. Gobeille,1 Sarah D. 
Haessler,2 Chirag K. Vaidya,1 Gregory L. Braden.1  1Renal Division, Baystate 
Medical Center, Springfield, MA; 2Infectious Disease Division, Baystate Medical 
Center, Springfield, MA.


Short-term studies (< 1-year) show that antibiotic locks are successful in reducing the 
rate of catheter-related blood stream infections (CRIs) in chronic hemodialysis patients. 
There are no data on the long-term consequences of this practice. Over a 4-year period 
(October 2002 through September 2006) we utilized a gentamicin/heparin lock (GHL) 
protocol in 1488 chronic hemodialysis patients with a tunneled catheter in 8 outpatient units 
and one inpatient unit. Within the first year of the GHL protocol, our CRI rate decreased from 
17 to 3.7 events per 1000 catheter days (relative risk reduction = 0.78). Eight months later, 
febrile bacteremias began and over the next 40 months 17 patients developed 19 episodes 
of coagulase negative Staphylococcus (CNS) resistant to gentamicin (gent-R). No gent-R 
bacteremia occurred in 25 non-catheter dialysis patients with CNS infection during the study. 
An additional 12 patients (Non-CNS) developed other gent-R gram-positive bacteremias 
(8 Enterococcus faecalis, 1 MRSA, 2 Streptococcus and 1 Brevibacterium species). The 
mean duration of days on antibiotics until blood culture clearance was 25 days in the 
CNS group and 10.6 days in the non-CNS group. Gram-positive gent-R infections were 
associated with removal of the dialysis catheter in 13 patients, bacterial endocarditis in 4, 
14 hospital and 2 intensive care unit admissions, and 6 deaths within 60 days of infection 
(21% mortality rate). In conclusion, while the use of a GHL effectively lowered the CRI 
rate in our dialysis population, gent-R bacteremia emerged with significant morbidity and 
a high mortality rate. When deciding to institute antibiotic locks for hemodialysis catheters, 
the benefits of GHL in reducing the incidence of CRI must be weighed against the risks of 


developing antibiotic-resistant bacteremia. Alternative non-antibiotic catheter locks (e.g. 
ethanol, taurolidine or methylene blue with citrate) may be a preferable alternative.
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A Strategy To Minimize the Use of Tunneled Hemodialysis Catheters  
Deuzimar Kulawik,1 Jeffrey J. Sands,1 Kelly M. Mayo,1 Mary Fenderson,1 Cindy 
Woodward,1 Arif Asif.1,2  1End Stage Renal Network of Florida, Tampa, FL; 
2Miller School of Medicine, University of Miami, Miami, FL.


Tunneled hemodialysis catheters (TDCs) carry the highest mortality risk for chronic 
hemodialysis patients of any access modality. Recent data have emphasized that mortality 
risk decreases when these devices are discontinued. Herein, we present the results of a 
gap-reduction assisted catheter elimination (GRACE) strategy that Network 7 employed 
as its quality improvement initiative to reduce the use of TDCs. Hemodialysis facilities 
with high catheter rates (>90 days) were identified. Interventions included focused vascular 
access education, monthly follow-up and site visits to assist the facility catheter reduction 
program. The “goal” of interventions was defined as the gap-reduction of 50% from 
the baseline catheter rate to the Network mean plus sustainability of catheter reduction 
for at least 3 consecutive months. Fifteen facilities (n=891) were identified with high 
catheter rates (31.5±5.3%) in May 2006. Interventions resulted in a catheter reduction 
to 12.2±8.5% in May 2007 (p=0.0001). Five of the 15 facilities (n=280) achieved the 
goal (pre intervention=31.7±5.3%, post intervention=8.7±2.8%, p=0.001). In May 2007, 
eight additional facilities (n=438) with high catheter rates (31.7±7.8%) were added to 
the 10 that failed to achieve the goal previously. Interventions employed in these 18 
facilities (n=1,049) resulted in catheter reduction in all (pre intervention=31.5±5.5%, post 
intervention=16.2±5%, p=0.01). Five of these 18 met the goal (pre intervention=32±8%, 
post intervention=5.9±4.3%). Overall, all 23 facilities (n=1,329) demonstrated catheter 
reduction post intervention (pre intervention=31.6±6%, post intervention=13.9±6%, 
p=0.001), and 10/23 (43%) met the goal project goal (pre intervention=31.9±6%, post 
intervention=7.3±4%, p=0.002). Medical director’s involvement had a positive impact in 
achieving the goal (p=0.003). The presence or absence of a vascular access coordinator 
did not affect catheter reduction. The results of this analysis reveals that an organized 
approach implemented by an ESRD Network can have a significant impact in reducing 
catheter use.
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Multiple Roles of Angiopoietin-1 in Renal Health and Disease  Marie 
Jeansson,1 Alexander Gawlik,2 Chengjin Li,1 Susan E. Quaggin.1,3  1Samuel 
Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada; 
2University Hospital Aachen, Aachen, Germany; 3Division of Nephrology, St 
Michaels Hospital/University of Toronto, Toronto, ON, Canada.


Decreased ratio of Angiopoietin-1(ANG1) to Angiopoietin-2 (ANG2) is a predictor of 
morbidity and mortality in a variety of diseases characterized by endothelial dysfunction 
including diabetes and malaria. ANG1 and ANG2 are ligands for the receptor tyrosine kinase 
Tie2, expressed by endothelial cells. ANG1 is believed to stabilize developing and mature 
vasculature. We hypothesize that reduced ANG1 plays a pathogenic role in endothelial 
dysfunction of renal disease.


Standard ANG1 KO mice die at embryonic day 10.5 (E10.5) due to severe 
cardiovascular defects. To overcome this, we generated a conditional allele for the ANG1 
gene. Validation of the floxed ANG1 allele was done using a mouse strain that excises 
ANG1 at the 2 cell embryo stage (pCaggs-cre); this resulted in a phenotype identical to 
the conventional KO.


An inducible whole body knockout system (ROSArtTA/tetOcre) was used to determine 
the function of ANG1 throughout development and in adulthood. Deletion of ANG1 at 
E10.5 rescued the early cardiac defects but resulted in lethality at postnatal day 1, with 
abnormal remodeling of the vasculature throughout the body. In the kidney, glomeruli had 
dilated Bowman’s capsules and a single ballooned capillary loop. By contrast, when ANG1 
was deleted at E16.5 or later, the mice were entirely NORMAL.


We then challenged the vasculature with diabetes (STZ) in inducible whole body and 
podocyte-specific ANG1 KO models. Both demonstrated a significant increase in urinary 
protein/creatinine ratios, glomerulosclerosis, and mesangial matrix expansion compared 
to diabetic controls.


To investigate if this paradigm applies to another model of endothelial dysfunction, we 
developed a rodent malaria model (P. chaubadi), which we are currently analyzing.


In conclusion, we have shown that ANG1 is indispensable for vascular and renal 
development but is not essential for quiescent mature vessels. ANG1 is however, critical 
for the maintenance of renal vasculature in diabetes and we predict it will be required for 
renal recovery from malaria.
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Evidence for the Presence of Mesangial Cells in the Zebrafish Pronephric 
Glomerulus  Lwaki Ebarasi,1 Arindam Majumdar.2  1Medical Biochemistry and 
Biophysics, Karolinska Institute, Stockholm, Sweden; 2Genetics and Pathology, 
Uppsala University, Uppsala, Sweden.


Glomerular mesangial cells are specialized vascular smooth muscle cells that play a 
critical role in the control of glomerular hemodynamics. In addition, glomerular mesangial 
cells have a central function in maintaining structure and function of the glomerular capillary 
ultrafiltration apparatus. Cell-cell communication between mesangial cells, endothelia, 
and podocytes is important in glomerulogenesis and function. It is clear that mesangial 
proliferation and cell matrix depostion play a central role in the progressive scarring 
observed in several glomerular diseases including IgA nephropathy, FSGS, and diabetic 
nephropathy. However, from a developmental perspective, mesangial cell differentiation 
is a relatively unexplored area.


The zebrafish pronephric glomerulus provides an experimental system for studying 
glomerulogenesis and glomerular function. The zebrafish glomerulus is composed of 
podocytes, with their defined foot processes and slit diaphragms, GBM, and fenestrated 
endothelial capillaries. However, the presence of mesangial cells in zebafish has been an 
unresolved question.


In this report we provide evidence, using electron microscopy and molecular markers, 
for the presence of mesangial cells within the zebrafish pronephric glomerulus. Using 
pdgfrb gene expression as a molecular marker of pericytes, we have documented for the 
first time the presence of a vascular associated pericyte population within the zebrafish eye, 
brain, and kidney glomerulus. Within the capillary stalk of the glomerular tuft, we found 
a cluster of pdgfrb positive cells, a marker of mesangial cells in mammals. Functional 
inactivation of the pdgf-b ligands and the pdgfrb receptor using morpholinos result in 
glomerular capillary aneurysms phenocopying those results seen in the published Pdgf-b 
-/- and Pdgfrb -/- knock out mice.


We conclude that mesangial cells exist in zebrafish and that they have a conserved 
function within the glomerulus.This work contributes to our knowledge of the pronephric 
glomerulus and suggests the possibility that the zebrafish may provide a means of studying 
mesangial cell differentiation and function.
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Defining the Cellular Phenotype of Polycystin Null Endothelial Cells  Patricia 
Outeda,1 Yanqun Xu,1 Miguel A. Garcia-Gonzalez,2 Gregory G. Germino,3 Terry 
Watnick.1  1Nephrology Division, Johns Hopkins School of Medicine, Baltimore, 
MD; 2Expression Genetique et Maladies. Biologie du Development, Institut 
Pasteur, Paris, France; 3NIH/NIDDK, Bethesda, MD.


Endothelial cell specific deletion of Pkd1 (Polycystin-1 PC1) or Pkd2 (Polycystin-2, 
PC2) in mice results in late embryonic lethality in a subset of animals (∼30%). The 
phenotype of these animals includes polyhydramnios, sporadic hemorrhage and placental 
abnormalities. These findings prompted us to define the cellular phenotype of polycystin-
deficient endothelial cells.


We used a human derived endothelial cell line (Ea.hy926) transduced with a panel 
of lentiviral shRNAs to stably deplete Pkd2. After infection we were able to reduce 
PC2 expression between 72% and 95% depending on the shRNA construct. In order to 
determine the effect of PC2 silencing on angiogenesis, we investigated the ability of EA.hy 
926 cells to form capillary like structures in Matrigel. Tube formation along with branch 
length were diminished in PC2 silenced EA.hy 926 cells compared with vector transduced 
controls (P<0.05). Next we studied cell migration using both wound healing and Transwell 
assays. EA.hy 926 cells transduced with an empty vector migrated effectively to close a 
wound in contrast with, PC2 silenced endothelial cells, which left a significant area of the 
wound uncovered (P<0.01). The number of cells that migrated in a Transwell Assay was 
also significant decreased (P<0.001). We confirmed these findings in endothelial cells 
isolated from Pkd2 null animals. Taken together these results suggest that PC2 plays a 
role in endothelial cell migration, which might affect the organization of endothelial cells 
into vessels structures
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VEGF Over-Expression Increases Glomerular Water Permeability In Vivo 
in a Conditional and Inducible Mouse Model  Sebastian Oltean,1 Christopher 
R. Neal,1 Andrew H. Salmon,1,2 Susan Quaggin,3 Steve J. Harper,1 David O. 
Bates.1  1Microvascular Research Laboratories, Department of Physiology, 
University of Bristol, United Kingdom; 2Academic Renal Unit, University of 
Bristol, United Kingdom; 3Samuel Lunenfeld Research Institute, Mount Sinai 
Hospital, Toronto, Canada.


VEGF is a major regulator of vascular permeability and increases glomerular 
permeability to water (LPA/Vi) in vitro on isolated intact glomeruli [1]. We further 
investigated the role of VEGF on LPA/Vi when over-expressed in vivo in a mouse 
model.


A double-transgenic mouse model of kidney-specific inducible VEGF expression was 
generated (Pod-rtTA X tetO-VEGF164). Double-transgenic mice or wild-type controls were 
given Doxycycline (2mg/ml) in 5% (w/v) sucrose for 1, 3 or 7 days. Spot urine collection 
was used to quantify proteinuria. Renal cortex was harvested for electron microscopy 
analysis and VEGF expression (with a mouse specific ELISA kit, quantified relative to total 


amount of protein in lysates), and the remaining tissue was used in permeability studies 
using the method described in [1].


A time-dependent increase in LPA/Vi in double-transgenic animals treated with 
Doxycycline compared with wild-type mice correlated with an increase in VEGF levels and 
a slight increase in proteinuria. There was no significant difference upon 1 day induction 
(TG, Mean±SEM LPA/Vi =0.9313±0.20 WT 0.8196±0.17), at 3 days post-induction LPA/
Vi increased 2.05-fold from 0.7145±0.07 in WT to 1.4696±0.24 in TG and at 7 days 2.49-
fold from 0.7784±0.12 in WT to 1.9415±0.26 in TG. VEGF kidney levels and proteinuria 
were not significantly different at 1 day and 3 days post-induction. After 7 days treatment 
with Doxycycline, VEGF kidney levels were increased 2.55±0.42 fold and proteinuria 
1.52±0.12-fold.


VEGF increased LPA/Vi within three days of induction, and before proteinuria was 
detected, indicating that the VEGF induced increase in LPA/Vi in single glomeruli is a very 
sensitive marker of glomerular dysfunction. VEGF increases the ultrafiltration coefficient of 
glomeruli; this may contribute to the development of proteinuria in VEGF over-expressing 
conditions, such as early diabetic nephropathy.


[1]Salmon et al (2006) J Physiol 570.1:141
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Soluble Epoxide Hydrolase (sEH) Inhibitor, AUDA, Markedly Reduces 
Thrombotic Microangiopathy (TMA) in SHRSP  Praveen N. Chander,1 Jing 
Li,1 Mairead A. Carroll,1 Bruce D. Hammock,2 Charles T. Stier.1  1New York 
Medical College, Valhalla, NY; 2University of California, Davis, CA.


TMA, a hallmark vascular lesion of malignant hypertension characterized by 
endothelial damage, is markedly accelerated by high-salt (HS) intake in stroke-prone 
spontaneously hypertensive rats (SHRSP). There is evidence that endothelial damage 
in malignant nephrosclerosis is affected by factors other than blood pressure (BP) 
elevation. Epoxyeicosatrienoic acids (EETs) are arachidonic acid metabolites that are 
intimately involved in endothelial function and possess vasodepressor, natriuretic and 
anti-inflammatory activities. We have shown that treatment with AUDA, an inhibitor of 
sEH, an enzyme that converts EETs to less active dihydroxyeicosatrienoic acids, elevated 
EET levels in SHRSP. In this study, we examined the effect of AUDA on the development 
of TMA in SHRSP. AUDA was administered orally (10 mg/Kg/day) to 7-week-old male 
SHRSP on HS intake (1% NaCl drinking solution) and BP, urinary protein excretion (UPE) 
and renal pathological changes were quantified after 5 weeks of treatment.


Systoic BP UPE Glomerular Vascular lesions TI lesions
mmHg mg/day lesions % per 100 glomeruli %


Vehicle 203±6 142±25 11±4 52±7 41±9
AUDA 191±5 54±23* 3±1* 14±6* 7±4*
Mean±SE, n=5 in vehicle group and n=8 in AUDA group, *P<0.05. 
While systolic BP was not significantly different between the groups, the high level of 
UPE observed in vehicle-treated SHRSP was substantially reduced in AUDA-treated 
animals. Vehicle-treated SHRSP demonstrated TMA in glomeruli, consisting primarily 
of any or a combination of the following: ischemic retraction or thrombosis/necrosis 
of capillary tufts, cellular swelling and proliferation, and in microvessels any or a 
combination of fibrinoid necrosis or thrombosis of microvessels, and marked concentric 
proliferative and obliterative arteriolopathy. Both TMA and tubulointerstitial damage 
were markedly reduced by AUDA treatment. These results indicate that interventions to 
inhibit EET metabolism protect against endothelial damage and ensuing TMA, resulting 
in ameliorated salt-sensitive end-organ damage in SHRSP, independent of BP lowering 
effect.
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Vasculoprotective Role of Nitric Oxide Synthase System Against Vascular 
Lesion Formation in Mice In Vivo  Yumi Furuno,1 Masato Tsutsui,2 Tsuyoshi 
Morishita,1 Kiyoko Shibata,1 Yasuko Yatera,1 Hiroaki Shimokawa,3 Nobuyuki 
Yanagihara,1 Yutaka Otsuji,1 Masahito Tamura.1  1University of Occupational 
and Environmental Health; 2University of the Ryukyus; 3Tohoku University 
Graduate School of Medicine.


Background: Nitric oxide synthase (NOS) system consists of three isoforms: nNOS, 
iNOS, and eNOS. Due to substantial compensatory interactions among the three NOSs, the 
role of the entire NOS system in vascular lesion formation remains to be fully elucidated. 
In this study, we addressed this point in mice lacking the complete NOS system (triply n/i/
eNOS-/- mice) that we have recently developed. Methods and Results: Permanent ligation 
of a unilateral carotid artery was performed in 2-month-old wild-type (WT), singly nNOS-/-, 
iNOS-/-, and eNOS-/-, and triply n/i/eNOS-/- mice (n=12-16). At 2 weeks after the carotid 
artery ligation, neointimal formation, constrictive vascular remodeling, and adventitial 
infiltration of inflammatory leukocytes were noted in the ligated carotid arteries of all 
genotypes. While neointimal formation (intima/media ratio, 0.19±0.02 in WT) was noted in 
nNOS-/- (0.51±0.03) and eNOS-/- genotypes (0.58±0.03), it was most accelerated in n/i/eNOS-


/- genotype (1.01±0.08, P<0.01 vs. other genotypes). While constrictive vascular remodeling 
(vascular circumference ratio, 0.95±0.05 in WT) was noted in nNOS-/- (0.80±0.02) and 
iNOS-/- genotypes (0.79±0.02), it was most accelerated in n/i/eNOS-/- genotype (0.70±0.03, 
P<0.05 vs. other genotypes). Furthermore, while adventitial infiltration of inflammatory 
leukocytes (cell number, 52±9 in WT) was noted in nNOS-/- (100±6), iNOS-/- (84±5) and 
eNOS-/- genotypes (94±6), it was again most accelerated in n/i/eNOS-/- genotype (272±23, 
P<0.01 vs. other genotypes). Conclusions: These results provide the first direct evidence 
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that the NOS system in its entirety plays an important protective role, in a cooperative 
manner, against inflammatory vascular lesion formation caused by blood flow disruption 
in mice in vivo.
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Renin Secretion in AMP-Activated Protein Kinase (AMPK) Knockout Mice  
Suet-wan Choy,1 Scott A. Fraser,1 Bryce van Denderen,2 Natasha Cook,1 Marina 
Katerelos,1 Bruce E. Kemp,3 David A. Power.1  1Department of Nephrology, 
Austin Health, Heidelberg, VIC, Australia; 2St. Vincent’s Institute of Medical 
Research, Fitzroy, VIC, Australia; 3CSIRO Molecular and Health Technologies, 
Parkville, VIC, Australia.


The pathway from low salt intake to renin secretion involves the apical co-transporter 
NKCC2 and increased prostaglandin synthesis mediated by COX-2 at the macula densa. 
In this study, we have attempted to determine the role of the intracellular energy sensor and 
regulator AMPK in renin secretion. Administration of a 0% NaCl diet for 1 week to AMPK 
β1 KO mice was associated with a 2.7-fold increase in circulating renin compared with WT 
mice fed the same diet (p<0.001). There was a 3.8-fold increase in cortical renin mRNA 
(p<0.05) and a 1.5-fold increase in cortical COX-2 mRNA (p<0.05) together with increased 
immunohistochemical staining for COX-2, suggesting that macula densa signalling 
contributed to the increase in renin. There was no difference in blood pressure between 
the groups. To determine the downstream phosphorylation target for AMPK, we first tested 
NKCC2. Although AMPK phosphorylates NKCC2 on Ser126 in vitro, phosphorylation was 
not increased in mice on a 0% salt diet compared to a 0.5% salt diet, despite increased AMPK 
activation detected by Thr172 Western blots and SAMS kinase activity assay. Since the major 
controller of fatty acid metabolism, acetyl CoA carboxylase (ACC) is also a well-known 
substrate for AMPK, we determined whether ACC Ser79 phosphorylation was increased in 
mice on a 0% salt diet. There was a 1.8-fold increase in ACC phosphorylation in the WT 
mice (P<0.05) and this was abolished in the AMPK KO. To determine whether ACC might 
be part of a multimolecular complex with NKCC2, potentially linking sodium co-transport 
with energy metabolism, we performed co-immunoprecipitation (co-i.p.) experiments. Both 
AMPK and ACC co-i.p. with NKCC2 from whole kidney lysates. These data suggest that 
the energy sensor AMPK normally suppresses renin secretion, and that NKCC2 is part 
of a multimolecular complex involved in control of metabolism. These studies implicate 
regulators of fatty acid metabolism in control of renin secretion.
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Unraveling the Cardiorenal Toxicities Associated with VEGFR2 Inhibition  
Vera Eremina,1 Masanori Hirashima,2 Janet Rossant,3 Susan E. Quaggin.1,4  
1Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, 
Canada; 2Department of Physiology and Cell Biology, Kobe University, Kobe, 
Japan; 3Department of Molecular Genetics, University of Toronto, Hospital 
for Sick Children Research Institute, Toronto, ON, Canada; 4Department of 
Medicine and Division of Nephrology, St. Michael’s Hospital, University of 
Toronto, Toronto, ON, Canada.


Anti-VEGF therapies in patients with various cancers have improved overall survival, 
but serious adverse effects have been observed. Subsets of patients develop hypertension, 
proteinuria and thrombotic microangiopathy (TMA). Vascular Endothelial Growth Factor, 
VEGF, is produced by the podocyte and it appears that the glomerulus of the kidney is 
extremely sensitive to VEGF titration (bio-availability) that was demonstrated in our 
previous experiments. The goal of this study is to investigate the physiologic role of VEGF 
signaling in all adult tissues. Podocyte-specific VEGFR2 knockout did not result in any 
glomerular phenotype. To generate whole body timed knockout mice of VEGF receptors 
we bred tetO-Cre/ rosa-rtTA mice to respectively VEGFR1 or VEGFR2 floxed mice. The 
4-transgenic system was activated by addition of doxycycline to drinking water. Whole 
body VEGFR2 knockout in the adolescent mice led to glomerular injury and ascites by 2.5 
months of age. All glomerular vascular beds in the kidney were damaged with profound 
thrombotic microangiopathy. Remarkably, tubulointerstitial vasculature of the kidney was 
largely speared. In addition, histologic examination of the liver revealed hepatomegaly 
(enlargement of hepatocytes) that is suggestive of biventricular congestive heart failure. 
The renal disease observed in mice lacking VEGF in podocytes is identical to the renal 
disease observed in mice deficient in VEGFR2 which is expressed by the adjacent 
glomerular endothelial cells, suggesting that paracrine rather than autocrine or intracrine 
signaling dominates in the glomerulus. Conclusion: VEGFR2 is not required for podocyte 
self-support but is essential for endothelial cell maintenance and survival especially within 
the highly specialized capillary beds.
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Stress-Induced Premature Senescence (SIPS) of Endothelial Progenitor 
Cells (EPC) in db/db Mice: Ebselen Restores Sirtuin-1 (sirt1) and Prevents 
SIPS  J. Chen, E. Kassai, F. F. Zhang, K. Patel, A. Nasjletti, A. Csiszar, Z. 
Ungvary, M. S. Goligorsky.  New York Medical College, Valhalla, NY.


We have demonstrated that the competence of bone marrow derived cells (BMDC), 
and EPC in db/db mice is compromised. The loss of BMDC competence contributed to the 
failure to improve macro- and microvascular function in recipient db/db mice following 
adoptive transfer of BMDC from the donor db/db mice. In the present study, we investigated 


functional competence of EPC in vivo and in vitro, expression of sirt1, a deacetylase 
critically involved in SIPS, aging, and cellular metabolism, and assessed the effects of 
chronic treatment with a selenoorganic antioxidant and peroxynitrite scavenger, Ebselen 
(Ebs). In db/db mice, compared to heterozygous db/m mice, the acetylcholine induced 
endothelium-dependent relaxation of aortic rings was dramatically impaired and Ebs 
improved the vasodilatory response. The population of BM-derived EPC was significantly 
reduced and showed increased proportion of apoptotic cells in db/db mice, both restored 
by treatment with Ebs. To understand the molecular mechanism of such improved EPC 
competence, cultured mouse embryonic eEPC were exposed to stressors (ADMA and 
non-enzymatically-glycated long-lived protein, collagen I, GC) for various times and 
subjected to qPCR and western blotting. Decreased sirt1 mRNA was seen as early as 24 
h. This was accompanied by the corresponding changes in sirt1 expression level, which 
showed significant suppression by 3 days. Concomitantly, the number of senescent eEPC 
was increased. Addition of Ebs (1 µM) to the culture medium resulted in the increase in 
sirt1 expression level in the resting eEPC and restored the level of sirt1 in eEPC exposed 
to GC or ADMA. In parallel, treatment with Ebs prevented the enhanced SIPS response 
of eEPC to GC or ADMA stress. In conclusion, a) in vivo treatment with Ebs restores the 
number and stress tolerance of BM-derived EPC in db/db mice; b) culturing eEPC in the 
presence of GC and ADMA suppresses the sirt1 expression and induces SIPS; c) treatment 
with Ebs in vitro restores sirt1 level in eEPC and prevents the augmented SIPS response 
to these stressors
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A Protective Role of WNK1 in Pathological Cardiac Remodeling in Mice  
Jian Xie, Chou-Long Huang.  UT Southwestern Medical Center, Dallas, TX.


WNK1 (With-No-lysine [K]) is a member of serine/threonine kinase family with a 
unique placement of catalytic lysine. Intronic deletions of WNK1 in humans increase its 
expression causing an autosomal-dominant hypertension. WNK1 is ubiquitously expressed, 
with highest levels detected in kidney and heart in mice. WNK1 regulates sodium and 
potassium transport in the kidney. The function of WNK1 outside the kidney remains unclear. 
Recently, we reported that global Wnk1 deletion in mice causes embryonic angiogenesis 
and cardiac developmental defects. The cardiac developmental defect is a direct result of 
endothelial requirement for WNK1 function as endothelial-specific conditional deletion 
of Wnk1 phenocopies the global Wnk1-deleted mice. Moreover, endothelial-specific 
expression of a Wnk1 transgene rescues cardiovascular developmental defects in Wnk1-null 
mice. In this study, we further investigated the role of cardiomyocyte-specific WNK1 in 
adult mice by conditional deletion of Wnk1 in the heart by crossing Wnk1flox/flox mice with 
α-MHC-cre transgenic mice. We found that Wnk1 mRNA expression is reduced to ∼15% 
of normal level in the heart of Wnk1flox/flox; α-MHC-cre mice. The cardiomyocyte-specific 
Wnk1-deleted mice exhibit baseline cardiac hypertrophy with time. At around 6 months 
after birth, they start to lose weight and die with severe cardiomyopathy (heart mass/BW 
>8.5 mg/g, heart mass/tibia >14 mg/mm). When subjected to pressure overload by thoracic 
aortic banding (TAB), conditional Wnk1-deleted mice exhibited an exaggerated hypertrophy, 
lower blood pressure, heart dilation, weight loss and sudden death compared to flox/flox; 
Cre-negative littermates. In the hearts of conditional Wnk1-deleted mice, the expressions 
of atrial and brain natriuretic peptide (markers of pathological cardiac hypertrophy) are 
upregulated whereas SERCA2 (sacro/endoplasmic reticulum Ca2+-ATPase 2, a marker of 
heart function) is down-regulated. Thus, a normal function of WNK1 in the adult heart 
is to protect against pathological cardiac remodeling. Further studies will examine the 
signaling pathways involved.
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Olmesartan Reduces Incidence of End Stage Diabetic Nephropathy Trial: 
ORIENT Study  Enyu Imai,1 Juliana Chan,2 Sadayoshi Ito,3 Masakazu Haneda,4 
Hirofumi Makino.5  1Osaka University, Suita, Japan; 2Chinese University of 
Hong Kong, Shatin, Hong Kong; 3Tohoku University, Sendai, Japan; 4Asahikawa 
University of Medical Science, Asahikawa, Japan; 5Okayama University, 
Okayama, Japan.


Background The renoprotective effects of angiotensin receptor blocker (ARB) in type 
2 diabetes remain controversial. In ONTARGET, ARB plus ACE inhibitor (ACEI) therapy 
reduced proteinuria but worsened renal function. Methods In a randomized, double-blind, 
placebo-controlled study, we examined the effects of olmesartan, an ARB, on primary 
outcome of doubling of serum creatinine, ESRD, and death in type 2 diabetic patients with 
overt nephropathy. Secondary outcome included cardiovascular events, changes in renal 
function and proteinuria.Results 577 (377 Japanese, 200 Chinese) patients well treated 
with diabetic and antihypertensive therapy [73.5% (n=424) received concomitant ACEI], 
received either once-daily olmesartan (10-40 mg) (n=288) or placebo (n=289) during 
3.2(0.6) years [mean(SD)]. In the olmesartan group, 116 developed primary outcome 
(41.1%) and 129 (45.4%) in the placebo group [adjusted hazard ratio(HR): 0.97(95%CI: 
0.75 to 1.24; p=0.79)]. Forty olmesartan-treated patients (14.2%) and 53 placebo-treated 
patients (18.7%) developed secondary cardiovascular outcome [adjusted HR: 0.64(0.43 to 
0.98, p=0.039)]. Deaths occurred in 19(6.7%) olmesartan-treated and 20(7.0%), placebo-
treated patients. Olmesartan was more effective than placebo in reducing mean systolic 
blood pressure (2.8 mmHg), proteinuria (-20% vs 10% at week 12) and rate of change 
of reciprocal serum creatinine (-0.071 dl/mg/year versus -0.089 dl/mg/year, p=0.044).
Hyperkalemia was increased by olmesartan but safely tolerated without acute renal failure 
requiring dialysis throughout the study period. Conclusions In type 2 diabetic patients with 
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nephropathy receiving concomitant ACEI, olmesartan reduced proteinuria, slowed decline 
of renal function and improved cardiovascular outcome, but did not further improve renal 
outcomes. (ClinicalTrials.gov. number, NCT00141453)


Disclosure of Financial Relationships: grant/research support: Daiichi-Sankyo, 
Kyowa-Hakko-Kirin, Chugai, Dainipon Sumitomo, Eizai, Shionogi, Takada, Asteras; 
scientific advisor: Baxter, Kaken; honoraria: Daiichi-Sankyo, Banyu, Kyowa-Hakko-
Kirin, Takeda, Chugai, Novartis.


F-FC314


Aliskiren Reduces Albuminuria Independent of Baseline Blood Pressure 
in Combination with Losartan in Patients with Type 2 Diabetes and 
Nephropathy  Hans-Henrik Parving,1 Frederik Persson,2 Julia B. Lewis,3 
Edmund J. Lewis,4 Norman K. Hollenberg.5  1Dept. of Medical Endocrinology, 
Rigshospitalet, Copenhagen, and the Faculty of Health Sciences, Aarhus 
University, Aarhus, Denmark; 2Steno Diabetes Center, Gentofte, Denmark; 
3Vanderbilt University School of Medicine, Nashville, TN; 4Rush University 
Medical Center, Chicago, IL; 5Brigham and Women’s Hospital and Harvard 
Medical School, Boston, MA.


Elevated blood pressure (BP) is a key contributor to development and progression 
of proteinuria and nephropathy in patients with type 2 diabetes. Direct renin inhibition 
with aliskiren (ALI) may offer renoprotective effects beyond BP reduction. This post 
hoc analysis assessed the influence of baseline BP on the antiproteinuric effect of ALI or 
placebo (PBO) added to losartan (LOS) in the Aliskiren in the EValuation of PrOteinuria 
In Diabetes (AVOID) study.


In AVOID, 599 patients with hypertension and diabetic nephropathy received 6 
months’ ALI (150 mg force titrated to 300 mg after 3 months) or PBO added to LOS 100 
mg daily and optimal antihypertensive therapy. Key exclusion criteria were non-diabetic 
kidney disease, eGFR <30 mL/min/1.73 m2 and serum potassium >5.1 mmol/L. Changes 
in early morning urinary albumin:creatinine ratio (UACR) and eGFR at week 24 endpoint 
were assessed by baseline BP subgroup: Group A, <130/80 mmHg (n=159); Group B, 
>130/80–<140/90 mmHg (n=189); Group C, >140/90 mmHg (n=251).


Mean baseline BP (mmHg) in Groups A, B and C was 120/71, 133/78 and 145/81, 
respectively. Demographic, clinical and laboratory data were balanced across subgroups. 
The antiproteinuric effects of ALI were consistent across BP subgroups (19–22% reduction 
in UACR vs PBO, p=0.977 for interaction). In Group C (BP >140/90 mmHg at baseline), 
the decline in eGFR was significantly lower with ALI than PBO (p=0.0096). There were 
no significant differences in the change in BP from baseline in any subgroup.


This post hoc analysis of the AVOID trial suggests that aliskiren 300 mg added to 
losartan 100 mg plus optimal antihypertensive therapy provides renoprotective effects 
independent of baseline BP in patients with type 2 diabetes and nephropathy.


Disclosure of Financial Relationships: grant/research support: Novartis 
Pharmaceuticals Corporation, AstraZenec, Sanofi-Aventis; consultant: Novartis 
Pharmaceuticals Corporation; Merck; Pfizer; Sanofi-Aventis; ownership: Merck; 
NovoNordisk; other: Novartis Pharmaceuticals Corporation; Merck; Pfizer; Sanofi-
Aventis; other relationship: Lecture fees: Aliskiren is approved for the treatment of 
hypertension, but is not specifically indicated for the treatment of diabetic nephropathy.


F-FC315


Predictors of Aldosterone Breakthrough with ARB Treatment in Diabetic 
Nephropathy  Olivier P. Moranne,1 George L. Bakris,2 Vincent L. M. Esnault.1  
1Nephrology, University of Medicine, Nice, France; 2Medicine, University of 
Chicago Pritzker School of Medicine, Chicago, IL.


We aimed to analyze predictors of serum aldosterone changes with long term 
treatment utilizing angiotensin receptor blockers (ARB) in type 2 diabetes with overt 
nephropathies.


We selected 615 patients with type 2 diabetes and evidence of nephropathy from a 
multicenter randomized trial that compared two different ARBs on changes in urinary 
albumin creatinine ratio (UACR). Differences in morning serum aldosterone (SA) from 
baseline at one year were evaluated. Differences in systolic and diastolic blood pressure 
(SBP, DBP), UACR, estimated GFR (eGFR) by MDRD equation, and HbA1c were 
evaluated at 1 year. SA variations were analyzed as a log transformed continuous variable 
or as a binary variable with aldosterone breakthrough (AB) defined by an increase of SA 
despite 1-year ARB treatment in a multivariate regression analysis.


Baseline characteristics include: mean age 60±9 yrs; men 61 %; Caucasians 48%, 
Afro-Americans 10%, Asians 40%; BMI 30.3±6.5 kg/m2; smokers 15%; SBP 143.8±15.5 
and DBP 79.8±9.5 mmHg; eGFR 48±22 mL/min/1.73m2; UACR 1871±1550 mg/g; 
HbA1c 7.9±1.3 %; baseline geometric mean of SA 9.2×/÷1.95 ng/dL. After 1-year of 
ARB treatment, the geometric mean of SA was –1.23+1.95 ng/dL with 31 % having AB. 
The mean change in SBP, DBP, UACR and eGFR were -4.0±18,4 and -2.9±10.6 mmHg, 
-293±1216 mg/g and -6.3±9.5 mL/min/1.73m2 respectively. Baseline SA was negatively 
correlated with eGFR, UACR and SBP, and positively with BMI. SA changes over time 
were negatively correlated with baseline SA levels and positively with SBP and usage of 
short half life ARB (losartan). AB was positively correlated with higher baseline SBP and 
lower baseline SA levels. At one year SA was positively associated with a greater decrease 
in eGFR and losartan treatment.


We conclude that, aldosterone breakthrough occurs in almost one third of patients with 
overt diabetic nephropathy on ARB treatment. This is most likely to occur with higher SBP, 
lowSA and a shorter half life ARB. SA is associated with a faster decline in GFR.


Disclosure of Financial Relationships: nothing to disclose
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RAAS Blockade by Aliskiren vs Telmisartan in Diabetic Protienuria, How 
Prompt and How Sustained  Pratik Das.  Nephrology, B.P.Poddar Hospital 
& Medical Research Limited, Kolkata, West Bengal, India.


Aim of the study: To evaluate the effect of direct rennin inhibition by Aliskiren on 
diabetic proteinuria and to compare the effect with angiotensin receptor blockade by 
Telmisartan


Materials & methods: 45 diabetic patients with high urinary albumin creatinine 
ratio (ACR) were taken for the study after an initial 4 weeks run in phase when all RAAS 
blocking drugs were withdrawn. 42 eligible patients with ACR > 30 mg/gm and eGFR 
>70 ml/min (MDRD) were divided in three groups with comparable demography. Group 
I received 150/300 mg/day Aliskiren, Group II received 40/80/day Telmisartan and Group 
III received necessary drugs other than Aliskiren, ARB or ACEI. Additional drugs were 
added to all three groups to maintain a target BP of 130/80. ACR,BP & eGFR rechecked 
at the end of 1st, 2nd, 3rd and 4th week. At the end of 4th week, Aliskiren and Telmisartan 
were withdrawn from Group I & II patients. ACR,BP & eGFR checked at the end of 5th, 
6th, 7th & 8th week. In next 8 weeks, Aliskiren & Telmisartan groups were interchanged and 
ACR,BP & eGFR were assessed in similar fashion at the end of 9th to 16th week. Results 
were compared among the groups at the end of each week.


Result: All 14 patients in Group I showed significant reduction of proteinuria (p<0.05) 
at the end of 1st week which is further reduced at the end of 4th weeks (p<0.01). This 
ACR reduction sustained upto 8th week, ie 4 weeks after the withdrawal of Aliskiren. 
None required additional antihypertensive treatment in first 4 weeks but BP increased in 
withdrawal period. In Group II, ACR reduced significantly only on 3rd week and at the end 
of 4th week it was comparable with Group I. 6/14 patients required additional hypertensive 
treatment. ACR increased immediately on withdrawal of Telimisartan from 5th to 8th week. 
Changes in eGFR were insignificant in all groups. Changes in ACR were insignificant in 
Group III. Effect of Telmisartan & Aliskiren on ACR,eGFR, SBP were same even after 
interchange of patient groups.


Conclusion: Aliskiren causes prompt and sustained reduction of protienuria in diabetic 
patients compared to Telmisartan, whose action is similar but delayed and ill sustained. 
SBP reduction is superior with Aliskiren.


Disclosure of Financial Relationships: nothing to disclose
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Urinary Angiotensinogen Is Associated with Diabetic Kidney Disease in Type 
2 Diabetic Patients  Makoto Sawaguchi,1 Shin-ichi Araki,1 Hiroyuki Kobori,2 
Maki Urushihara,2 Masakazu Haneda,3 Daisuke Koya,4 Atsunori Kashiwagi,1 
Takashi Uzu.1  1Department of Medicine, Shiga University of Medical Science, 
Otsu, Shiga, Japan; 2Departments of Medicine and Physiology, Tulane 
University Health Sciences Center, New Orleans, LA; 3Department of Medicine, 
Asahikawa Medical College, Asahikawa, Hokkaido, Japan; 4Department of 
Medicine, Kanazawa Medical University, Kahoku-gun, Ishikawa, Japan.


Diabetic kidney disease is considered to be closely associated with an activation of a 
renin-angiotensin system (RAS) in the kidney. Knowing the state of intrarenal RAS activity 
in diabetic patients is important to prevent the development of diabetic kidney disease. 
Angiotensinogen is generated by the proximal tubule cells in the kidney and released into 
the renal tubular lumen. Recently, we developed a human angiotensinogen ELISA. Hence, 
we measured plasma angiotensinogen (PAGT) and urinary angiotensinogen (UAGT) in 234 
Japanese type 2 diabetic patients (144 with normoalbuminuria, 53 with microalbumiuria, 
37 with overt proteinuria) to explore the association between RAS activation and diabetic 
kidney disease. PAGT levels were not different among subgroups stratified by stage 
of diabetic nephropathy; 24.5 µg/mL in normoalbuminuria, 22.8 in microalbuminuria 
and 22.6 in overt proteinuria. However, UAGT showed a stepwise increase according 
to the progression of diabetic nephropathy (17.5µg/g in normoalbuminuria, 29.2 in 
microalbuminuria and 162.9 in overt proteinuria). In the single regression analysis, 
UAGT was correlated with urinary albumin excretion rate (AER) (R=0.77), urinary β2-
microglobulin/urinary creatinine (β2MG; R=0.72), estimated GFR (R=-0.44), systolic BP 
(R=0.30), diastolic BP (R=0.23), and HbA1c (R=0.26), while UAGT was not correlated 
with PAGT. Furthermore, the multiple regression analysis showed that AER and β2MG 
were identified as independent factors associated with UAGT. In conclusion, this study 
showed that the levels of UAGT were closely correlated with AER and β2MG in type 2 
diabetic patients. Thus, UAGT may reflect the state of the RAS activation in the kidney, 
especially a renal tubular impairment in diabetic kidney disease.


Disclosure of Financial Relationships: nothing to disclose
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Assessment of Time to Onset of End-Stage Renal Disease (ESRD) in Patients 
with Proteinuria and Type 1 Diabetes (T1D): Chronic Kidney Disease (CKD) 
Staging Based on Serum Cystatin C Is Superior to That Based on Creatinine  
Andrzej S. Krolewski,1 Lesley A. Stevens,2 Adam M. Smiles,1 John H. Eckfeldt,3 
James H. Warram.1  1Section on Genetics and Epidemiology, Joslin Diabetes 
Center, Boston, MA; 2Tufts University School of Medicine, Boston, MA; 3Dept. 
Lab. Med. and Pathology, University of Minnesota, Minneapolis, MN.


In a cohort of White patients (n=430) with T1D and proteinuria (ACR mg/g median=768; 
quartiles 395, 1704) who were followed at the Joslin Clinic for the development of ESRD 
(n=157), we compared the abilities of CKD staging by creatinine (eGFRcrea) and cystatin 
C (eGFRcys) to predict the 5-year risk of ESRD. Median follow-up was 6 years (quartiles 4, 
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10). Creatinine was measured with a Roche enzymatic assay traceable to an IDMS creatinine 
reference method. Cystatin C was measured on a BN Prospec System nephelometer.


Mean (SD) eGFRcrea was 67.4 (34.5) vs 78.5(37.8) ml/min per 1.73 m2 for eGFRcys. 
eGFRcrea classified 129 patients (30%) in higher CKD stages than eGFRcys, while the 
reverse occurred for only 17 (4%). Classifications agreed for the remaining 284 (66%).


We evaluated discordant stages according to the 5-year risk of ESRD. Patients classified 
in Stage 1 by eGFRcrea were virtually all in Stage 1 by eGFRcys, and their 5-year risk of 
ESRD was only 2.1%. For those in Stage 5 by either eGFRcrea or eGFRcys, the 5-year 
cumulative risk of ESRD was 100%. For the middle three stages, 5-year cumulative risks 
of ESRD were discrepant.


eGFRcrea stage
eGFRcys stage CKD 2 CKD 3 CKD 4
Lower 1.7% 10.4% 60.5%
Same or higher 7.7% 38.6% 90.6%
For each eGFRcrea stage, the difference according to eGFRcys stage was significant 
(P<0.05). We examined Cox proportional hazard models with eGFRcys and eGFRcrea as 
continuous predictors of time to ESRD. For each separately, the hazard ratio per ml. GFR 
was identical (0.95), but when modeled together eGFRcys was significant (P<0.00001) 
but eGFRcrea was not (P=0.10).


Conclusion: eGFRcys predicts time to ESRD more precisely than eGFRcrea in patients 
with T1D and proteinuria.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Albuminuria and Reduced Glomerular Filtration Rate on Renal 
Outcomes in Type 2 Diabetic Patients  Nobue Tanaka, Tetsuya Babazono, 
Akiko Ishii, Yasuhiko Iwamoto.  Diabetes Center, Tokyo Women’s Medical 
University, Tokyo, Japan.


Diabetic kidney disease has been classically diagnosed by the appearance of 
albuminuria; however recent studies have highlighted a category of diabetic patients 
with reduced glomerular filtration rate (GFR) without albuminuria. To evaluate the renal 
outcomes for diabetic patients with normoalbuminuric renal insufficiency, we performed 
an observational study.


A total of 3,246 type 2 diabetic patients were enrolled in this study between 2003 and 
2005. There were 1,985 men and the mean (± SD) age was 59 ± 12 years. GFR was estimated 
using the abbreviated Modification of Diet in Renal Disease (MDRD) Study equation. 
Albuminuria was assessed based on urine albumin/creatinine ratio (ACR). The endpoints 
were defined as the initiation of renal replacement therapy (RRT) or 50% reduction of eGFR 
from the baseline value. A Cox proportional hazard model was used in this analysis.


At baseline, 664 (20.5%) patients had eGFR < 60 mL/min/1.73 m2, 1,130 (34.8%) had 
albuminuria (microalbuminuria in 793 [24.4%] and macroalbuminuria in 337 [10.4%]), 
and 249 (7.7%) had normoalbuminuria with eGFR < 60. During the mean follow-up period 
of 4.1 ± 1.0 years, 68 patients started RRT and 50% reduction of eGFR from the baseline 
value was found in 177 patients. Compared to patients with normoalbuminuria and eGFR 
> 60, those with microalbuminuria and eGFR > 60 had 3.6-fold higher hazard ratio for 
renal events (95% confidence interval [95% CI] 1.5-8.7, p=0.005), whereas hazard ratio 
in those with normoalbuminuria and eGFR < 60 was 2.9 (95% CI: 0.8-10.7, p=0.118). 
The diabetic patients with microalbuminuria and eGFR < 60 were at 13.0-fold higher risk 
(95% CI: 5.4-31.4, p<0.001) for renal events. In macroalbuminuric patients, much higher 
risks were found in eGFR > 60 (hazard ratio: 48.9, 95% CI: 22.9-104.2, p<0.001) and < 
60 (hazard ratio: 63.1, 95% CI: 30.3-131.5, p<0.001).


Albuminuria but not reduced eGFR may predict faster progression of kidney 
insufficiency in patients with type 2 diabetes. In the normoalbuminuric diabetic subjects 
with renal insufficiency, the risk for renal outcomes is likely to be lower than albuminuric 
patients with or without reduced GFR.


Disclosure of Financial Relationships: nothing to disclose
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ACE-011, a Soluble Activin Type IIA Receptor IgG-Fc Fusion Protein, 
Increases Hemoglobin, Hematocrit and RBC Levels in Healthy 
Postmenopausal Women  Niels G. Borgstein, Yijun Yang, Louisa Mook, 
Dawn M. Wilson, Eric Haltom, Matthew L. Sherman.  Acceleron Pharma, 
Cambridge, MA.


ACE-011, a soluble fusion protein consisting of the extracellular domain of activin 
receptor type IIA (ActRIIA) linked to the Fc portion of human IgG1, is a potent activin 
antagonist. In addition to its effect on bone forming cells, activin is also known as 
erythroid differentiation factor and has been reported to have proerythrocytic effects and 
induce terminal differentiation of red blood cells. ACE-011 effects on bone and RBCs are 
currently being studied in cancer patients and studies are planned in patients with chronic 
renal failure.


A recent randomized, double-blind, placebo-controlled, dose-escalation study, safety, 
tolerability and pharmacodynamic effects of multiple doses of ACE-011 were evaluated in 
31 postmenopausal women who received up to 4 monthly doses of ACE-011 or placebo and 
were followed for 3 months after their last dose. Eight subjects received all 4 subcutaneous 
doses of 0.1 mg/kg, 8 received 3 doses of 0.3 mg/kg and 8 received 2 doses of 1 mg/kg 
ACE-011. A dose and time dependent increase in hemoglobin values was observed in all 
treatment groups; these elevations were statistically significant in the 0.3 and 1 mg/kg dose 
levels. A maximum tolerated dose level was determined to be 1 mg/kg after one subject 
experienced progressive and persistent hypertension that was attributed to a rapid and 
significant rise in hemoglobin levels approximately 1 week following her second dose of 
1 mg/kg ACE-011. One subject, with a history of chronic anemia due to iron deficiency, 
had an increase of 1.2 g/dL by day 8 following the first dose of 1 mg/kg ACE-011 (baseline 
value of 8.4 g/dL) and reached 11 g/dL by day 43 after her second dose. The majority of 
non-hematological treatment-emergent adverse events were mild in severity and not related 
to study drug. No clinically significant changes in renal function were seen.


The effect of ACE-011 on red blood cell maturation process in healthy volunteers, 
including a subject with chronic iron deficient anemia, suggests that ACE-011 may be a 
potential new agent for the treatment of anemia in patients with impaired renal function.


Disclosure of Financial Relationships: employer: Acceleron Pharma.
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Pre-Emptive Replacement of Haemodialysis Water Treatment Components 
Results in Increased Haemoglobin at Lower Doses of Erythropoiesis-
Stimulating Agents  Seema Singh, Marina Loucaidou, Peter Choi, Andrew 
Frankel, Peter Hill, David Taube, Thomas Cairns, Neill Duncan.  West London 
Renal and Transplant Centre, Imperial College Kidney and Transplant Institute, 
London, United Kingdom.


Haemodialysis patients are exposed to large volumes of water with direct access for 
contaminants to the blood stream. The importance of water quality in haemodialysis and its 
impact on clinical outcomes has led to tighter controls on microbial and endotoxin levels. 
An unexplained trend towards need for higher doses of erythropoietic agents (ESA) despite 
absence of microbial failure led us to consider water quality. We performed prospective 
analysis of clinial trends following pre-emptive replacement of water treatment components 
at six of our satellite haemodialysis centres. Data were collected on 686 patients and 
comparative data was retrospectively collated for 3 months prior to replacement. Serum 
haemoglobin levels increased significantly after renewal of water treatment components 
from 12.1 +/- 1.1 to 12.3 +/-1.0 g/dl (p<0.0001), whilst ESA requirement decreased 
significantly from 47.7 +/- 26 to 45.8 +/- 26mcg p<0.02.


There was no significant difference in mean serum ferritin 662 +/- 359 versus 644 
+/- 346ng/ and C-reactive protein, 15.9 +/- 25 versus 15.2 +/- 26 mg/l. We also performed 
haemolytic screens in one of the six units. There was no evidence of overt haemolysis but 
there was a significant reduction in reticulocyte count after water treatment component was 
changed. A cyclical program of replacement of water treatment components is reccomended 
and formal cost effectivness of this practice should be performed.


Disclosure of Financial Relationships: nothing to disclose
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International Trends in Hemoglobin Levels and Erythropoietin Use in 
Hemodialysis Patients: A DOPPS Study  Philip McFarlane,1,3,5 Ronald 
L. Pisoni,2 Ron Wald,1,3,5 Margaret A. Eichleay,2 Friedrich K. Port,2 David 
Mendelssohn.1,4  1Division of Nephrology, University of Toronto, Toronto, ON, 
Canada; 2Arbor Research Collaborative for Health, Ann Arbor, MI; 3Division 
of Nephrology, St. Michael’s Hospital, Toronto, ON, Canada; 4Department of 
Nephrology, Humber River Regional Hospital, Toronto, ON, Canada; 5The 
Keenan Research Centre in the Li Ka Shing Knowledge Institute, St. Michael’s 
Hospital, Toronto, ON, Canada; 6Toronto, ON, Canada.


Hemoglobin levels and erythropoiesis-stimulating agent (ESA) dose have risen over 
time in US hemodialysis patients. Concerns have arisen that these trends may be influenced 
by reimbursement policies that provide potential incentives to increase ESA use. This 
study describes trends in ESA use and hemoglobin levels in hemodialysis patients from 12 
countries, and the relationship of these trends to the form of ESA reimbursement.


We studied over 300 randomly selected dialysis units in 12 countries from 1996 to 
2007 using the Dialysis Outcomes and Practice Patterns Study (DOPPS) database. At 
each of three phases (I from 1996-2001, II from 2002-2004 and III from 2005-present) 
over 7,500 randomly selected prevalent hemodialysis, hemofiltration, or hemodiafiltration 
patients were studied.


ESA usage rose significantly in every country but one. All but one demonstrated a 
substantial increase in hemoglobin levels. In all but one country, more than 40% of patients 
had hemoglobin levels that exceeded 120 g/L in 2005. No country other than the United 
States had significant financial incentives promoting increased use of these medications, 
and these trends appeared to be independent of the form of reimbursement.


Clinicians are prescribing higher ESA doses and achieving higher hemoglobin 
levels as part of a broad trend across DOPPS countries. The drivers of these trends are 
unclear; however, they occurred across jurisdictions with a wide range of reimbursement 
policies.


Disclosure of Financial Relationships: grant/research support: Amgen Canada, Ortho-
Biotech of Canada, and Roche Canada; consultant: Amgen Canada, Ortho-Biotech 
of Canada, and Roche Canada; scientific advisor: Amgen Canada, Ortho-Biotech of 
Canada; honoraria: Amgen Canada, Ortho-Biotech of Canada.
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Excess Mortality Due to Interaction between Erythropoietin-Resistance, 
Wasting and Inflammation in Dialysis Patients  Christiane Drechsler,1,2,3 
Diana Grootendorst,1 Renee de Mutsert,1 Raymond Krediet,4 Elisabeth 
Boeschoten,5 Christoph Wanner,3 Ton Rabelink,2 Friedo Dekker.1  1Dept of 
Clinical Epidemiology, LUMC, Leiden, Netherlands; 2Dept of Nephrology, 
LUMC, Leiden, Netherlands; 3Div of Nephrology, University of Wuerzburg, 
Germany; 4Dept of Nephrology, AMC, Amsterdam, Netherlands; 5Hans Mak 
Institute, Naarden, Netherlands.


Erythropoietin (EPO) resistance is common in dialysis patients and increases the 
risk of death. EPO resistance may be modulated by inflammation and wasting. Our aim 
was therefore to examine the presence of interaction between these 3 risk factors in their 
association with mortality.


We included 612 patients with complete data on the 3 risk factors from a prospective 
multicentre cohort study of incident dialysis patients in the Netherlands (mean age 60±15 
yrs, 59% men, 72% HD). The EPO-resistance index (ERI) was calculated as EPO use 
in U/kg/week per hemoglobin levels (g/dL). Hazard ratios (HR) for all-cause mortality 
were calculated for 4 years follow-up. The presence of interaction was examined based 
on additivity of effects.


Of the patients with EPO-resistance (ERI >12, n=141), 50% concurrently suffered 
from wasting (subjective global assessment score ≤5), and 43% from inflammation 
(CRP ≥10mg/L), with 25% presenting with both comorbidities. The single presence of 
EPO resistance in the absence of wasting or inflammation did not significantly increase 
mortality (HR 1.2, 95%CI 0.7-2.4). When EPO resistance occurred in combination with 
wasting or inflammation, the risk of death was highly increased (HR 2.4 (1.4-4.4) vs 2.5 
(1.3-4.7), respectively). The presence of EPO resistance together with both wasting and 
inflammation resulted in an excess mortality (HR 4.9 (3.0-7.9)), being higher than expected 
from the addition of the solo effects (HRexp=2.4+2.5-1=3.9; rel. excess risk=4.9-3.9=1) and 
supporting the presence of additive interaction.


In conclusion, EPO resistance occurs to a high extent together with wasting, 
inflammation or both, which interact with each other leading to an excess mortality. Not 
EPO resistance alone, but its frequent concurrent presence with the other comorbidities 
largely determines mortality of EPO-resistant patients.


Disclosure of Financial Relationships: nothing to disclose
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Dietary Patterns and Clinical Outcomes in US DOPPS Hemodialysis 
Patients  S. Ramirez,1 M. Blayney,1 N. Ginsberg,2 R. Pisoni,1 A. Sen,3 F. Tentori,1 
W. Willet,4 S. Fukuhara,5 Friedrich K. Port.1  1Arbor Research, Ann Arbor, MI; 
2Renal Research Institute, New York, NY; 3U. of Michigan, Ann Arbor, MI; 
4Harvard U., Boston, MA; 5Kyoto U., Kyoto, Japan.


Prior studies of nutrition among dialysis patients focused on single macro- or 
micronutrients rather than overall dietary intake. Because intake of nutrients tends to be 
correlated, we sought to identify dietary patterns in the hemodialysis (HD) population and 
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examined whether specific dietary patterns influence patient outcomes.
The Willet self-administered food frequency questionnaire (FFQ), previously validated 


in the US general population, was completed by 34.3% (678) patients from a representative 
sample of 1,977 US-DOPPS HD patients (2005-07). 125 were excluded due to incomplete 
data or unstable body weight. Principle component factor analysis was used to derive food 
patterns. Cox models tested the association between hospitalization or mortality risk by 
both the patient and the facility mean intake.


Three dietary patterns were found: Western (Factor 1): vegetables, oils, nuts, chocolate, 
desserts, starch, high PO4/ high Na protein; Prudent (Factor 2): fruit, dairy, butter /margarine; 
and Liquid (Factor 3): coffee, tea, alcohol, high PO4 beverages. Cronbach α estimates were 
0.73, 0.74, and 0.56, respectively.


A higher intake of servings/day of a Western dietary pattern was associated with 
increased hospitalization and mortality risk on facility-level analyses. Prudent dietary pattern 
was associated with lower hospitalization risk both at the patient and facility-level.


This is the first characterization of dietary intake patterns in the HD patients. Our results 
suggest that in the HD population, dietary patterns are associated with patient outcomes. 
Further studies are required to verify our findings.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)


Disclosure of Financial Relationships: nothing to disclose
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The cPENS: A Composite Score of Protein-Energy Nutritional Status 
That Predicts Mortality in Hemodialysis Patients  Albert H. A. Mazairac,1 
Ardine G. de Wit,2 Lars E. Penne,1,3 Neelke C. van der Weerd,1,3 Muriel P. C. 
Grooteman,1,3 Marinus A. Van den Dorpel,4 Menso J. Nubé,3 Erik Buskens,5 
Renée Lévesque,6 Pieter M. Ter Wee,3 Michiel L. Bots,2 Peter J. Blankestijn.1  
1UMCU, Utrecht, Netherlands; 2JULIUS Center, Utrecht, Netherlands; 3VUMC, 
Amsterdam; 4Maasstad Hospital, Rotterdam; 5UMCG, Groningen, Netherlands; 
6CHUM, Montreal, Canada.


Background: Protein-energy wasting, a state of decreased body stores of protein 
and fat masses, is common in hemodialysis (HD) patients. No single clinically applicable 
nutritional parameter provides a conclusive indication of protein-energy nutritional status, 
which introduces the need for a meaningful composite score.


Aim: To assess if a simple and clinically applicable composite score of protein-energy 
nutritional status (cPENS) predicts all-cause mortality in HD patients.


Methods: We performed a prospective study in 560 hemodialysis patients (mean 
age 64 ± 14 years [±SD], 62% male) of the CONTRAST cohort. The cPENS describes 
international recommended nutritional target values reached on a 7-point scale (0-6, with 
each of 6 different scales contributing 1 point if target scores are met). It includes the 
Subjective Global Assessment (target score ≥6), albumin (≥4.0 g/dL), normalized protein 
nitrogen appearance (>1g/kg/d), cholesterol (≥150 mg/dL), pre-dialysis creatinine (≥10 mg/
dL), and post-dialysis body mass index (BMI, >23 to ≤26 kg/m2). We used a Cox regression 
model to analyze if the cPENS predicted mortality. Confounders were identified using a 
hierarchical modelling procedure.


Results: The maximum follow-up time was 4.2 years (median 1.4 years, interquartile 
range 0.8–2.4). Death from any cause occurred in 105 patients (19%). The cPENS was 
distributed normally (mean 3.0 ± 1.2). It predicted all-cause mortality with a hazard ratio 
of 0.51 (95% CI 0.41 to 0.65, P < 0.001). This means that with every target value reached, 
survival approximately doubles.


Conclusion: The proposed composite score, reflecting the various aspects of protein-
energy nutritional status, is a strong predictor of mortality in this cohort of HD patients. The 
assessment of cPENS in clinical practice may be useful to identify high risk patients.
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Potassium Intake and 5-Year Mortality in Maintenance Hemodialysis 
Patients  Nazanin Noori,1 Joel D. Kopple,1 Debbie Benner,2 Kamyar Kalantar-
Zadeh.1  1Harold Simmons Center for Kidney Disease Research, Division of 
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Harbor-UCLA Medical Center, Torrance, CA; 2DaVita, Lakewood, CO.


Background:Serum potassium(K) is directly associated with mortality in maintenance 
hemodialysis(MHD) patients.We were unable to find evidence regarding a relationship 
between dietary K intake and survival.We therefore examined the association between 
K intake and death risk in MHD patients.Methods:This study was done in a 5-year 
cohort of 224 MHD patients, who were randomly selected in the NIED(Nutritional and 
Inflammatory Evaluation) Study using Cox proportional hazard models. Block’s food 
frequency questionnaires were used to assess dietary intake.Results:K intake was divided 
into quartiles of <867[reference],897-1191, 1192-1741 and>1742 mg/d.The hazard ratio of 
death tended to be incrementally higher as the quartile of K intake rose in the unadjusted 
model as well as case mix(age, gender, race/ethnicity, comorbidity, vintage, insurance, 
marital status, smoking, & dialysis dose),case mix & nutritional status(predialysis serum 
creatinine, K, P, BMI, nPNA,and energy & phosphorus intake) and case mix,nutritional 
status & inflammation(serum CRP,IL-6 & TNFα) adjusted models.The death risk usually 
was significantly higher in the highest quartile,and often also in the second highest quartile, 
as compared to the lowest quartile of K intake; the only exception was in the case mix-
nutrition model.
K Intake  
Quartiles Unadjusted Case Mix- Nutrition Case Mix- Nutrition- Inflammation


HR(95% CI) P HR(95% CI) P HR(95% CI) P
Q1 1.00(reference) 1.00(reference) 1.00(reference)
Q2 2.33(1.15-4.75) 0.02 1.53(0.68-3.40) 0.29 1.33(0.60-2.97) 0.47
Q3 2.28(1.11-4.68) 0.02 1.75(0.72-4.20) 0.21 2.22(0.91-5.42) 0.08
Q4 2.86(1.45-5.62) 0.00 2.48(1.03-7.61) 0.03 2.41(1.01-7.52) 0.04


Conclusion: In MHD patients,dietary K intake is incrementally associated with increased all 
cause mortality risk even after adjustment for potential confounders including serum K.
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Microinflammation and AKT Phoshorylation Play a Different Role on 
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Procopio,1 Emanuela Vigo,1 Daniela Verzola,1 Stefano Saffioti,1 Gianetta Ezio,2 
Stabilini Cesare,2 Giacomo Garibotto.1  1Department of Internal Medicine, 
Nephrology Division, Genoa University, Genoa, Italy; 2Department of Surgery, 
Genoa University, Genoa, Italy.


Post-receptor Insulin and Growth Hormone signaling is impaired in experimental 
uremia. Inflammation may interact with IRS and JAK/STAT signaling pathways, leading 
to a decrease in intracellular signaling. Wether similar findings are observed in CKD 
patients (pts) it is still debated.


We examined the occurrence of apoptosis, the expression of myostatin (a mediator of 
muscle catabolism) and insulin-mediated intracellular signaling in muscle biopsies of pts 
with CKD (n=19, 4F,15 M, eGFR=9±2 ml/min). Apoptosis (anti-ssDNA Ab), Myostatin 
and IL-6 (RT-PCR and immunohistochemistry), phosphorylated (p)-JNK, p-JUN and 
p-AKT (immunohistochemistry) were evaluated in muscle biopsies (rectus abdominis) 
and in controls (C) (n=12).


Apoptotic cell loss was enhanced (Pts = 11±3.9, C =2±1.1%, p<0.001) and involved 
mainly satellite cells. Myostatin mRNA and IL-6 mRNA expressions were enhanced by 
60% (respectively, p<0.05-0.01) and were directly related (p<0.03-0.05), suggesting that 
inflammation in muscle is associated with the control of protein metabolism. JNK was 
6-7 fold increased (p<0.05) and associated with a 2-fold increase of its downward effector 
p-Jun (p<0.03). The p-AKT expression (an index of anabolic hormone signaling) was 
reduced by ∼50% (p<0.001). Apoptosis was inversely correlated to p-AKT (r= -0,58; 
p<0.008). Pts showing the lowest p-AKT displayed also the greatest increase in apoptotic 
index (p<0.01), but pts showing the highest IL-6 mRNA displayed the greatest increase 
in myostatin gene expression.


These data show that down-regulation of AKT phosphorylation (defective insulin/
anabolic hormone signaling) is associated with apoptotic cell loss, while the muscle 
inflammatory response is associated with defective protein metabolism in pts with CKD. 
These data also suggest that the pathways leading to cell loss and to muscle atrophy are 
differently regulated by uremia.
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Sustained Effects of Oxymetholone on Fat Free Mass in Maintenance 
Hemodialysis Patients: Twelve Month Follow-Up  Ouppatham Supasyndh,1 
Bancha Satirapoj,1 Punbuppa Choovichien,1 Inseey Kanchanakul,1 Joel D. 
Kopple.2  1Medicine, Phramongkutklao Hospital & College of Medicine, 
Bangkok, Thailand; 2Medicine, Harbor-UCLA Medical Center and UCLA, 
Torrance, CA.


Background Impaired exercise capacity with sarcopenia is a common complication in 
maintenance hemodialysis (MHD) patients. We have reported that 6 months of treatment 
with oral oxymetholone induced anabolic effects in MHD patients. The objective of this 
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study was to investigate whether the anabolic effects of oxymetholone on muscle mass 
were sustained after six months of follow-up without treatment.


Method 43 MHD patients, age ≥ 20 years, were randomly assigned to 2 groups 
that received oral oxymetholone, 50 mg bid or placebo bid for 6 months. Fat free mass 
(FFM) was determined by dual-energy X-ray absorptiometry at baseline, after 6 months 
of therapy, and after 6 additional months without treatment. Biopsies of the right vastus 
lateralis muscle were performed at baseline and 6 months to assess muscle fiber cross 
sectional areas and mRNAs.


Results All patients (25 males) completed the 12-month study. 21 patients received 
oxymetholone, and 22 received placebo. After 6 months of treatment, MHD patients in 
the oxymetholone group displayed significantly increased FFM compared to the placebo 
group. After 6 further months without treatment, the increase in FFM in the oxymetholone 
group was sustained (38.7± SD6.6 kg at baseline, 42.2±7.4 kg at 6 months, 40.1±7.1 kg at 
12 months; p<0.001 for each comparison). After 6 months treatment, there was an increase 
in muscle type I cross sectional area in the oxymetholone group which was greater than 
in the placebo group, (P<0.004). During the 6 months of treatment, there was a significant 
increase in muscle mRNA of IGF-I and IGF-II, that was observed only in the oxymetholone 
group. Side effects with oxymetholone treatment included acne (52.38%), deepening 
voice (9.52%), diminished menstruation (4.76%), and hirsutism (4.76%). Conclusion 
Oxymetholone treatment for 6 months in MHD patients is safe and induces increases in 
skeletal muscle mRNA levels for IGF-I and IGF-II. There is also an increase in FFM which 
is sustained for at least 6 months after cessation of treatment.
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Resistance Exercise Does Not Augment Long-Term Benefits of Intradialytic 
Oral Nutritional Supplementation in Chronic Hemodialysis Patients  Jie 
Dong,1 Mary B. Sundell,1 Lara B. Pupim,1 Pingsheng Wu,2 Ayumi Shintani,2 
T. A. Ikizler.1  1Department of Medicine, Visiting Scholar, Division of 
Nephrology,Vanderbilt University Medical Center, Nashville, TN; 2Department 
of Biostatistics, Vanderbilt University Medical Center, Nashville, TN.


Background: Resistance exercise combined with intradialytic oral nutrition (IDON) 
supplementation improves net protein balance in the acute setting in chronic hemodialysis 
(CHD) patients. We hypothesized that long-term resistance exercise and IDON would 
improve markers of muscle mass and strength compared to IDON alone.


Methods: 32 participants (age 43±13 yrs, male 21, female 11) on CHD were randomly 
assigned to IDON plus resistance exercise (NS+EX) or IDON (NS) alone for 6 months. 
A lactose-free formula consisting of protein, carbohydrate and fat was given as IDON. 
Three sets of 12 repetitions of leg-press were completed prior to each dialysis session in 
the NS+EX arm. Primary outcome measurement was lean body mass. Muscle strength and 
other nutritional parameters were measured as secondary outcomes.


Results: 22 out of 32 participants completed the 6-month intervention. There were no 
statistically significant differences between the study interventions with respect to changes 
in lean body mass and body weight when comparing NS+EX to NS alone. There were also 
no statistically significant differences in any of the secondary outcomes measured in the 
study. Body weight (80.3±16.6 kg, 81.1±17.5 kg and 80.9±18.2 kg at baseline, month 3 and 
month 6, respectively, P=0.02) and 1-Repetition Maximum (467.7±148.2 lb, 535.0±144.2 
lb, 552.0±142.0 lb, respectively, P=0.001) increased statistically significantly during study 
for all patients combined.


Conclusion: This study did not show additional benefits of additional resistance 
exercise on long-term somatic protein accretion above and beyond of nutritional 
supplementation alone. Body weight and 1-Repetition Maximum improved when both 
treatments combined.
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Effect of Oral Galactose Therapy on the Level of the Focal Segmental 
Glomerulosclerosis Permeability Factor (FSPF)  Howard Trachtman,1 S. 
Vento,1 V. J. J. Savin,2 M. Sharma,2 G. B. Appel,3 D. S. Gipson.4  1Pediatrics, 
Schneider Children’s Hospital, New Hyde Park, NY; 2Medicine, Medical College 
of Wisconsin, Milwaukee, WI; 3Medicine, College of Physicians & Surgeons, 
New York, NY; 4Pediatrics, UNC, Chapel Hill, NC.


BACKGROUND: In 30-40% of patients with focal segmental glomerulosclerosis 
(FSGS), a circulating permeability factor (FSPF) increases glomerular albumin permeability 
(Palb) in vitro. While its identity remains unknown, the FSPF has high affinity for galactose. 
In a small number of patients, galactose lowered Palb and/or reduced proteinuria. We 
performed a pilot study (NCT00816478/504) to test whether oral galactose reduces Palb in 
patients with resistant FSGS.


METHODS: Three groups of patients with biopsy-proven FSGS and serum Palb>0.5, 
assessed by an in vitro assay, were evaluated: Group I, native kidneys; Group II, native 
or transplant kidney requiring plasmapheresis; and Group III, ESRD. Patients received 
galactose (Ferro Pfanstiehl, Waukegan, IL), 0.2 g/kg/dose BID for 28 days. Blood and 
urine was obtained before and at completion of treatment.


RESULTS: Baseline data and change in Palb (mean±SD) for the 16 enrolled patients 
are summarized in the Table.


 Group I (n=9) Group II (n=4) Group III (n=3)
Age (yr) 20±12 36±12 29±18
Gender (M:F) 6:3 3:1 3:0
GFRe (ml/min/1.73m2) 96±70 51±18 --
Palb, pre 0.75±0.09 0.66±0.08 0.77±0.01
Palb, post 0.36±0.09* 0.32±0.16* 0.38±0.11*
*P<0.01 versus Palb, pre 
Galactose was well tolerated by all patients and there were no SAEs during galactose 
therapy. One child developed acute kidney injury 1 month after discontinuation of study 
galactose treatment. Palb declined in all 16 patients and the mean reduction was 52%, 
from 0.74±0.09 to 0.35±0.11, P<0.0001.


CONCLUSIONS: In patients with resistant FSGS and elevated levels of FSPF, a short 
course of oral galactose therapy lowers the permeability-enhancing activity. We suggest 
that galactose interferes with FSPF action at the glomerulus and/or binds to the FSPF and 
promotes hepatic clearance.


Supported by DK70341, DK081148 and the NephCure Foundation.
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Randomised Controlled Trial of Mycophenolate Mofetil Versus Azathioprine 
for Maintenance Therapy in ANCA-Associated Vasculitis (IMPROVE)  
Thomas F. Hiemstra,1 Michael W. Walsh,1,4 Wilhelm Schmitt,3 David R. W. 
Jayne.1  1University of Cambridge, United Kingdom; 2Klinikum Offenbach, Main, 
Germany; 3Immunologie-Zentrum Zurich, Switzerland; 4University of Calgary 
Canada for the European Vasculitis Study Group (EUVAS).


Background: Azathioprine (AZA) based regimens for remission maintenance for 
ANCA-associated vasculitis (AAV) are associated with a 50% five year relapse rate. 
Mycophenolate Mofetil (MMF) is an effective induction and remission maintaining 
agent in SLE, and may reduce relapses in AAV without increasing adverse events. We 
compared MMF to a standard AZA based regimen for remission maintenance after 
successful induction.


Methods: 174 Patients with newly diagnosed AAV were recruited from 42 centres in 
11 European countries between April 2002 and July 2004, and randomised to receive AZA 
2mg/kg/day or MMF 2g/day after conventional induction therapy with cyclophosphamide 
(CYC) and glucocorticoids. 19 patients were excluded during induction (13) or failed to 
achieve remission (6). 155 (AZA 79;MMF 76) received maintenance therapy and were 
retained for analysis. The primary endpoint was time to first relapse. Remission therapy 
was withdrawn after 42 months, and patients followed for 48 months.


Results: Groups were similar at entry. Mean age was 54.6±14. Wegener’s granulomatosis 
(WG) n=99, microscopic polyangiitis (MPA) n=56. Cumulative CYC exposure was similar 
between groups (8.8g). The risk of relapse was higher in the MMF group (HR 1.7, 95%CI 
1.06-2.71, p=0.03). The results were not altered by adjusting for Age, Sex, Diagnosis, Route 
of CYC administration and Renal function at entry (HR 1.7, 95%CI 1.09-2.85, p=0.02). 
Adverse event rates were not significantly different. There were no differences in GFR 
(p=0.35) and proteinuria (p=0.26) over time between groups.


Conclusions: Relapses were more common in patients treated with MMF compared 
with AZA. The time to first relapse was shorter with MMF, with similar adverse event rates. 
Our data support the continued use of AZA as first line maintenance therapy.
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Efficacy and Safety of Rituximab (RTX) in Subjects with Proliferative 
Lupus Nephritis (LN): Results from the Randomized, Double-Blind Phase 
III LUNAR Study  Brad H. Rovin,1 G. Appel,2 R. Furie,3 J. Looney,4 K. Latinis,5 
F. C. Fervenza,6 J. Sanchez-Guerrero,7 R. Maciuca,8 P. Brunetta,9 D. Zhang,9 
J. Garg.9  1Ohio State; 2Columbia; 3NSLIJ Health; 4U of Rochester; 5U of KS; 
6Med U of SC; 7Mayo; 8Inst Nacional; 9Genentech.


Purpose
Small, uncontrolled LN studies suggest that RTX, a B-cell depleting anti-CD20 


monoclonal antibody, may be efficacious. Efficacy and safety of RTX compared to placebo 
(Pbo) added on to background therapy of mycophenolate mofetil (MMF) and corticosteroids 
in patients (pts) with proliferative LN was studied.


Methods
Pts with class III/IV LN and urine protein to creatinine ratio >1 were randomized 1:1 


to RTX (1000mg) or Pbo on days 1, 15, 168, 182. The primary endpoint was the % pts 
achieving complete (CRR) or partial renal responses (PRR) at Wk52 and was analyzed by 
a stratified Wilcoxon rank sum test.


Results
144 randomized pts (72 per arm) were similar at baseline. Mean daily MMF dose was 


2.4+0.63g in Pbo and 2.7+0.41g in RTX. 30.6% and 15.3% Pbo pts achieved CRR and 
PRR, respectively, compared to 26.4% CRR and 30.6% PRR RTX pts (p=0.55). RTX had a 
significantly greater effect on anti-dsDNA (p<0.01) and C3 (p<0.03) levels. 11.1% Pbo and 
1.4% RTX pts required a new immunosuppressant prior to Wk52. RTX depleted peripheral 
CD19+ B cells in all pts, and was maintained in most pts until Wk52. 5.6% Pbo and 11.1% 
RTX pts were HACA+. Serious adverse events (SAEs) (Pbo:35.2% vs RTX:30.1%) and 
infectious SAEs (Pbo:16.9% vs RTX:16.4%) were similar between arms. Neutropenia, 
leukopenia, and hypotension occurred more frequently in the RTX arm. 2 deaths (sepsis 
and pneumonitis) occurred in the RTX arm.
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Conclusion
To date, LUNAR is the largest randomized, controlled study to evaluate RTX as an 


intervention in active proliferative LN. Although there were numerically more responders 
in the RTX group (57% vs 46%), a statistically significant difference in primary or clinical 
secondary endpoints was not shown. RTX had a significant effect on levels of anti-dsDNA 
and C3, which has implications for the pathogenesis of LN. AEs and SAEs were similar in 
frequency between groups with no new or unexpected safety signals.


Disclosure of Financial Relationships: scientific advisor: Genentech, Inc.


SA-FC333


Urinary IgG:Creatinine Ratio Is Superior to Urinary Protein Excretion 
in Predicting Renal Outcomes in Primary Glomerulonephritis  E. P. 
McQuarrie,1 L. Shakerdi,2 A. G. Jardine,1 J. G. Fox,2 B. Mackinnon.2  1University 
of Glasgow, United Kingdom; 2Glasgow Royal Infirmary, United Kingdom.


Aim: Predictors of CKD progression include proteinuria and baseline renal function. 
We aimed to assess whether the urinary ratio of the high molecular weight protein 
immunoglobulinG (IgG) to creatinine (IgG:Cr) was superior to baseline proteinuria in 
predicting progression. Methods: 128 patients with primary GN were recruited between 
11/2001 and 04/2002. Total proteinuria was measured by nephelometric assay, urinary IgG 
excretion by radioimmunoassay. The primary composite outcome measure was GFR <15 
ml/min, renal replacement therapy or death. Results: Mean follow-up was 7.3 years. 87 
(68%) were male. Mean age at recruitment was 54.0y (SD16.3), mean eGFR (by MDRD4) 
was 50ml/min (24.2). Median protein excretion was 1100mg/24h (IQR213-2911), median 
urinary IgG excretion was 12.7mg/l (4.4-65.3) and median urinary IgG:Cr ratio 2.0mg/
mmol (0.7-11.4). 33 patients progressed to the primary outcome. Overall median GFR 
decline was 0.7ml/min/yr. Urinary IgG:Cr ratio correlated significantly with the primary 
endpoint (Spearman’s rho 0.467 p<0.001) and slope decline in GFR (r=0.384 p<0.001). Total 
proteinuria also correlated significantly with the primary endpoint (r=0.452 p<0.001) and 
slope decline (r=0.404 p<0.001). Both variables highly correlated with each other (r=0.828, 
p<0.001). ROC curves were constructed, determining the area under the curve (AUC). 
AUC for the IgG:Cr ratio was 0.806 (95% CI 0.727-0.871); AUC for protein excretion 
was 0.795 (95% CI 0.714-0.862). Logistic regression established both variables predict 
outcome when entered separately into the model. To establish whether urinary IgG:Cr 
ratio predicted outcome, independent of total urinary protein excretion, Cox proportional 
hazards model was performed. Urinary IgG:Cr ratio remained predictive (p=0.024, HR 
1.013, 95% CI 1.002-1.025) whilst proteinuria was not (p=0.694). Conclusion: The urinary 
IgG:creatinine ratio is a simple, novel marker for risk of progression to end stage renal 
failure or death, and is superior to urinary protein excretion, in a prospective cohort of 
patients with primary GN with extensive follow-up.
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IgAN (IgA nephropathy) is one of the most common glomerular diseases worldwide. 
Up to now, IgAN can only be diagnosed by the renal biopsy which is an invasive procedure 
with inherent risks. Clinicians still lack non-invasive urine biomarkers. The present study 
was to explore non-invasive diagnosis model for potential markers of IgAN.


The magnetic separation system combining MALDI-TOF-MS was used for 
analyzing urinary peptide spectra of 32 patients with IgAN, 36 patients with non-IgAN 
glomerulonephritis, and 30 healthy controls. ClinProtools 2.0 software and Support vector 
machine (SVM) algorithm were applied for establishing diagnostic model. And differential 
peptides were discriminated with nano-LC-Q-FT-ICR-MS.


The reproducibility of mass spectrum generation was determined with respect to the 
relative peak intensities. Within-run CVs for direct MS analysis of the peptide/protein 
calibration mixture were 6.03%∼7.56%, and between-run CVs were 4.17%∼21.0%. 
There were significant differences in the urine peptides peaks among the three groups. 
The most optimal classification with highest accuracy eventually was established for the 
discrimination of IgAN patients from healthy controls and non-IgAN glomerulonephritis 
patients. When it was evaluated by cross-validation, the sensitivity and specificity were 
both 100% to distinguish IgAN versus healthy controls, but were 85.7% and 76.5%, 
respectively, to distinguish IgAN versus other glomerular diseases. The peptide with m/z 
1913.14 was decreased in its relative intensities in IgAN, and was much decreased in 
non-IgAN diseases, with a sequence of SGSVIDQSRVLNLGPITR corresponding to the 
uromodulin precursor. ROC analysis for m/z 1913.14 showed that the AUC was 0.998 to 
distinguish IgAN versus healthy controls, while the AUC was 0.815 for distinguishing 
IgAN versus other glomerular diseases.


An IgAN-specific urine peptide marker was identified as the fragment of uromodulin, 
which may be useful for clinical diagnosis of IgAN as a non-invasive means.
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Urine Biomarkers of Renal Pathology in Lupus Nephritis (LN)  Brad H. 
Rovin, X. Zhang, A. McKinley, S. Nagaraja.  Nephrology, Ohio State University, 
Columbus, OH.


To improve outcomes in LN, it would be of benefit to be able to follow the changes in 
renal histology over time, and tailor therapy to severity/type of renal injury. Currently this 
would require repeat kidney biopsies, which is unacceptable to most patients and physicians. 
We postulated that urine biomarkers could be identified and used as surrogates for kidney 
biopsies to follow specific pathologic lesions. To test this hypothesis, 47 urine samples 
were obtained at the time of diagnostic biopsy for LN, fractionated to remove proteins 
larger than 30 kDa, and spotted onto weak cation exchange protein chips for proteomic 
analysis by surface-enhanced laser desorption/ionization time-of-flight mass spectrometry 
(SELDI). Urine samples were grouped by pathologic findings according to glomerular 
changes (no endocapillary proliferation (PRO), PRO, cellular crescents±necrosis), or the 
degree of interstitial inflammation, interstitial fibrosis, and tubular atrophy (defined as 
none, mild, moderate-severe). SELDI identified 169 protein ions with a mass to charge 
ratio (m/z) between 2-20 kDa and a signal-to-noise ratio ≥ 15. Protein ions that appeared in 
≥50% of the samples were selected for statistical analysis. Differential protein expression 
(p < 0.05) was tested by ANOVA followed by t-test. Ions with m/z of 2639 and 2790 
(hepcidin-25) differentiated WHO II and V from WHO III and IV. Ions with m/z of 2376, 
2938 (albumin), 4010 (alpha-1 antitrypsin precursor, A1AT) and 4363 distinguished 
glomerular PRO/crescents from no glomerular PRO. Ions with m/z of 2391 (A1AT), 2543, 
2754 (albumin), 4010 (A1AT), and 4363 differentiated no interstitial inflammation from 
moderate/severe inflammation. Finally ions with m/z of 2376 and 3388 differentiated no 
interstitial fibrosis from moderate/severe fibrosis. In summary, SELDI urine protein profiling 
at the time of biopsy for LN found several urine peptides that appear to distinguish between 
different types of histologic renal injury. The parent proteins of some of these peptides 
were identified. A biomarker panel to non-invasively follow renal injury during LN can 
be developed after validating these candidates as true biomarkers of renal pathology in an 
independent SLE cohort.
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Familial, Late Onset FSGS, Leading to Proteinuria, CRF and ESRD in 
Patients with Heterozygous COL4A3/COL4A4 Mutations, Thin Glomerular 
Basement Membranes and Familial Microscopic Hematuria. Results from 
166 Patients in 16 Large Family Pedigrees  Alkis Mikis Pierides,1 M. Arsali,2 
Y. Athanasiou,1 L. Damianou,3,4 K. Voskarides,5 V. Vargemezis,3 C. Patsias,2 
C. Stavrou,6 C. Deltas.5  1Hippocrateon Hospital, Nicosia, Cyprus; 2Dept of 
Nephrology, Nicosia Hospital, Cyprus; 3Dept of Nephrology, University of 
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Clinical studies since 1984 and molecular genetics studies since 2004 have enabled 
a long term study on an increasing no of patients with familial microscopic hematuria 
(FMH) and heterozygous COL4A3/COL4A4 mutations. A number of these patients, for 
reasons under investigation, develop after their 30’s, 40’s, and 50’s, additional proteinuria, 
hypertension, CRF and ESRD.


We report on 16 family pedigrees with 4 such mutations. A total of 300 at risk 
family members were genetically studied and 166 (55.3%) were heterozygous for one 
of four mutations. Mutation G1334E (COL4A3) was found in 10 pedigrees, mutation 
G871C (COL4A3) in four, mutation 3533delC (COL4A3) in one, and mutation 3854delG 
(COL4A4) in one pedigree. Renal biopsies in 22 patients showed various stages of FSGS. 
13 biopsies were also studied with EM and showed additional thin glomerular basement 
membranes (TGBM).


In patients under age 30, microscopic “hematuria alone” (MH) was the only urinary 
finding. MH fell to 72% between 31-50 years, to 40% between 51-70 and to only 18.5% 
over age 71. Proteinuria with CRF developed on top of hematuria in 7% between 31-50 
years, in 18% between 51-70 and in 44.5% over 71. 22 of these 166 MC (13.3%) developed 
ESRD at a mean age of 60 years. Two pairs of MC married together, (one couple with the 
same 3533delC mutation and the other with G1334E and G871C mutations). Three children 
inherited two mutations and developed classical autosomal Alport syndrome. These data 
prove that familial, late onset FSGS may be an age related natural development in most 
patients with FMH associated with TGBM and heterozygous COL4A3/COL4A4 mutations 
and at least in this cohort of patients, the term “benign” is a misnomer.
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The Association of Pathologic Characteristics at Diagnosis with Clinical 
Parameters and Outcome in Patients with Idiopathic Membranous 
Nephropathy (i-MN)  Ben Sprangers,1 Scott D. Cohen,1 Jai Radhakrishnan,1 
Anthony Valeri,1 Glen Markowitz,2 Vivette D’Agati,2 Gerald Appel.1  1Medicine, 
Nephrology, Columbia University Medical Center; 2Pathology, Columbia 
University Medical Center.


Background: Few large single center US studies have evaluated the relationship 
between pathology and outcome in i-MN.


Methods: We reviewed all patients whose biopsies were regarded as i-MN and who 
were followed at Columbia University from 1977 to 2008.
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Results: Among 132 patients with i-MN, 117 biopsies were available for review. The 


median age of patients was 50.8 + 17 yr, 56% were male, and 72% were Caucasian. Using 
the Ehrenreich and Churg classification, biopsy revealed stage 1 changes in 15 %, stage 
2 in 52%, stage 3 in 27%, and stage 4 in 6%. The mean number of glomeruli available 
for evaluation on light microscopy was 17. Over a mean follow-up of 64 months (range 
7-357), the serum creatinine doubled in 28%, and 14% reached stage V CKD. When 
pathologic parameters were the only variables included in the multivariate analysis, the 
% segmental sclerosis predicts progression to stage V CKD with an OR 1.020 (p=0.012). 
However, when clinical variables at baseline were included with the pathologic parameters 
in the cox regression analysis, no histologic criteria predicted the progression to stage V 
CKD. The only clinical variable that predicted progression to stage V CKD was baseline 
serum creatinine with an OR 1.547 (p=0.014). The Ehrenreich and Churg histologic stage 
of membranous nephropathy did not correlate with risk of progression to doubling serum 
creatinine or risk of stage V CKD. Hypertension predicted more advanced stage (p=0.029), 
a higher % of globally sclerotic glomeruli (p=0.049) and degree of tubular atrophy/
interstitial fibrosis (p=0.005).


Conclusion: In isolation, the degree of segmental glomerulosclerosis predicts clinical 
outcomes in i-MN. When clinical parameters are simultaneously considered along with 
histologic criteria, only the initial baseline serum creatinine independently predicts 
progression of disease. Thus, clinical findings are superior to pathologic characteristics in 
predicting the outcome of i-MN.
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Functional Polymorphism of Vascular Endothelial Growth Factor 
(VEGF) Gene Influences the Progression of IgA Nephropathy  Christos 
Bantis,1,2 Peter J. Heering,1 Maria Stangou,2 Efstathios Alexopoulos,2 Dimitrios 
Memmos,2 Christina Schwandt,1 Lars C. Rump,1 Katrin Ivens.1  1Department 
of Nephrology, Heinrich-Heine University, Düsseldorf, Germany; 2Aristotle 
University, Thessaloniki, Greece.


Vascular endothelial growth factor (VEGF) promotes endothelial cell proliferation and 
differentiation and participates in interstitial remodelling. In the kidney VEGF is mainly 
expressed by podocytes. Recently, the C-2578A polymorphism, located in the promoter 
region of the VEGF gene, has been associated with modified VEGF production. We 
evaluated its influence on the clinical course of IgA nephropathy (IgAN).


We studied n=138 patients with biopsy proven primary IgAN followed up for 7.1 ± 6.1 
years. The individual rate of progression of renal insufficiency was calculated as the slope 
of reciprocal serum creatinine versus time plot (linear regression). According to the slope 
of reciprocal serum creatinine (≥ or< -0.1 dl * mg-1 * year-1) group A (slow progressors, 
n=90) and group B (fast progressors, n=48) were defined. One hundred volunteers were 
analysed as controls. VEGF gene C-2578A polymorphism was determined by PCR 
amplification. VEGF serum levels were determined by ELISA in n=105 patients with 
chronic kidney disease.


A significant impact of C-2578A polymorphism on VEGF serum levels was observed: 
CC/CA genotype: 396 ± 251, AA: 558 ± 425 pg/ml (p=0.018). The genotype frequencies 
were similar in patients and control subjects (ns). Age, renal function, proteinuria and 
blood pressure did not differ significantly at the time of renal biopsy between patients with 
different genotypes (ns). VEGF gene C-2578A polymorphism influenced the progression 
of IgAN, with the CC/AA genotypes being associated with a worse prognosis: the rate of 
progression as estimated by the slope of the curve of reciprocal serum creatinine was higher 
among the -2578C allele carries (CC/CA genotypes: -0.162 ± 0.46, AA: -0.068 ± 0.068 dl 
* mg-1 * year-1, p=0.023). Furthermore, the CC/CA genotypes were more frequent in the 
fast progressing group B (89.5%) than in group A (71.1%, p=0.030).


Our results suggest that the functional VEGF gene C-2578A polymorphism is a 
progression marker in patients with IgA nephropathy.
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Incidence and Risk Factors for Relapse in Patients with ANCA-Associated 
Vasculitis: A Long-Term Follow-Up Study of Four Randomized Control 
Trials  Michael W. Walsh,1 Oliver Flossmann,2 Annelies E. Berden,3 Kerstin 
Westman,4 Coen A. Stegeman,5 David R. W. Jayne.2  1McMaster University; 
2Addenbrooke’s Hospital; 3Leiden University Medical Centre; 4Malmo 
University; 5University Medical Centre Groningen.


Despite advances in the treatment of ANCA associated vasculitis (AAV), relapses are 
common and are associated with organ damage, exposure to toxic immunosuppression, 
and reduced quality of life. We assessed the incidence and risk factors for relapses of AAV 
in a large, well defined cohort of patients covering the spectrum of AAV severity in four 
randomized controlled trials.


We examined relapses in patients with AAV (excluding Churg-Strauss Syndrome) 
enrolled in four trials conducted by the European Vasculitis Study Group that compared 
standard to low-toxicity treatment (i.e. an alternative to oral cyclophosphamide during 
induction/maintenance therapy). We assessed the raw incidence rate and cumulative 
incidence with death as a competing event. Risk factors for relapse were assessed using 
Cox proportional hazards models with random trial-level effects.


531 patients with 1789 patient-years of follow-up time were available for analysis. 201 
patients experienced at least one relapse for an overall incidence rate of first relapse of 0.11/
patient-year. The probability of at least one relapse at 5 years was 38% after considering 
the competing risk of death. Better renal function (hazard ratio [HR] 1.07/10 µmol/L; 95% 
confidence interval [CI] 1.01-1.13), antibodies with PR3 specificity (HR 1.55; 95% CI 1.08-


2.23), low-toxicity treatment (1.70; 95% CI 1.24-2.30) and cardiovascular involvement (HR 
1.96; 95% CI 1.08-3.56) were independently associated with a higher risk of relapse.


Relapses occur frequently in AAV and are more common in patients with preserved renal 
function, PR3 binding specificity, and cardiovascular involvement. Low-toxicity treatment, 
while effective at inducing remission, is associated with a higher risk of relapse. Treatment 
strategies that improve remission maintenance while minimizing toxicity, particularly in 
high risk patients, are required.
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Ambulatory Blood Pressure (ABP) as a Predictor of Renal (R) and 
Cardiovascular (CV) Outcomes in CKD Patients with Masked and 
Sustained Hypertension. Results from the Cohort Phase of the African 
American Study of Kidney Disease and Hypertension (AASK)  Francis 
B. Gabbai,1,2 M. Rahman,2 B. Hu,2 L. J. Appel,2 J. Charleston,2 V. Pogue,2 J. 
T. Wright,2 M. Lipkowitz,2 R. A. Phillips.2  1Medicine, VASDHS/UCSD, San 
Diego, CA; 2AASK Study Group.


We previously reported that 70% of AASK participants with baseline clinic systolic 
BP <140 mmHg had elevated ABP(i.e masked hypertension). In this analysis we report 
the predictive value of ABP for CV outcomes (composite of hospitalized MI, CHF, stroke, 
revascularization procedures, CV death and ESRD) and R outcomes (composite of death, 
dialysis or doubling of serum creatinine) stratified by clinic SBP < or > 140 mmHg. Clinic 
BP was the average BP across 3 clinic visits within 60 days of the ABP. 617 patients were 
included, mean age was 60±10 years, 38.1% were female, serum creatinine was 2.3±1.4mg/
dl and mean prot/creatinine 0.35±0.79 at baseline. Hazard ratios adjusted for clinic SBP 
(AHR) for 24 hr, nighttime (NT) and daytime (DT) SBP are presented in the table.
Association of renal and CV outcomes with ambulatory SBP


Clinic SBP <140mmHg Clinic SBP>140 mmHg
AHR (95% CI) P AHR (95% CI) P
Renal Outcomes


24 hr SBP 1.20(1.02, 1.40) 0.025 1.08 (0.93, 1.26) 0.29
NT SBP 1.13 (1.00, 1.28) 0.045 1.05 (0.94, 1.18) 0.39
DT SBP 1.22 (1.02, 1.46) 0.032 1.10 (0.93, 1.29) 0.27


Cardiovascular Outcomes
24 hr SBP 1.34 (1.10, 1.62) 0.003 1.08 (0.93, 1.53) 0.02
NT SBP 1.21 (1.03, 1.41) 0.019 1.20 (1.04, 1.39) 0.01
DT SBP 1.42 (1.15, 1.76) 0.001 1.20 (0.97,1.50) 0.09
ABP predicted R and CV outcomes in patients with clinic BP <140mmHg after accounting 
for clinic SBP. In patients with clinic SBP>140mmHg, 24 hr and NT have additive value 
only in predicting CV events. These results highlight the importance of ABP in refining the 
risk of CV and renal events in patients with CKD, especially in those patients who appear 
to have well controlled BP on the basis of clinic BP.
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High Target Hemoglobin with Erythropoiesis Stimulating Agent (ESA) 
in Chronic Kidney Disease (CKD) Slows the Occurrence Rate of Events 
Related to Decline of Renal Function  Yoshiharu Tsubakihara,1 Tadao 
Akizawa.2  1Nephrology, Osaka General Medical Center, Osaka, Japan; 
2Nephrology, Showa University School of Medicine, Tokyo, Japan.


INTRODUCTION AND AIMS:
Target Hb level for renal anemia correction with ESA in CKD is still under debate. We 


conducted a 3 years randomized controlled trial in which we divided CKD patients not on 
dialysis into two different hemoglobin (Hb) target groups, and evaluated the effect of high 
Hb level on renal function compared with conventional treatment.


METHODS:
321 patients with CKD not on dialysis with serum creatinine >2mg/dL and Hb <10g/dL 


were randomly assigned two Hb target groups; 11.0-13.0g/dL with darbepoetin alfa (group 
A) or 9.0-11.0g/dL with epoetin alfa (group B). The primary end point was a composite 
of four events; initiation of renal replacement therapy, serum creatinine doubling, renal 
transplantation, or death. Furthermore, in order to investigate the effect of high Hb level 
on other outcomes, we measured QOL and Left Ventricular Mass Index (LVMI), and 
assessed safety.


RESULTS:
Mean Hb level transition was maintained at target range in both groups throughout 


the 3 years. The renal survival rate estimated by Kaplan-Meier was 39.9% in group A and 
32.4% in group B, and there was no significant difference (P=0.111). To verify the effect 
in further detail, we analyzed only those who maintained the target Hb level. Group A had 
higher survival rate and the difference was significant (P=0.038). Additionally, we observed 
an improvement in QOL and decrease of LVMI in group A. There was no significant 
difference in the occurrence adverse events between the two groups.


CONCLUSIONS:
From these results a strong trend that the higher survival rate was induced by the high 


Hb level was indicated. We suggest that the higher Hb level leads to better outcome for 
CKD patient not on dialysis and 11.0-13.0g/dL is the adequate Hb target.
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Associations of Diet with Kidney Function Decline  Julie Lin, Gary C. Curhan.  
Renal Division and Channing Laboratory, Department of Medicine, Brigham 
and Women’s Hospital, Harvard Medical School, Boston, MA.


Background: Sparse longitudinal data are available on how diet may influence 
estimated glomerular filtration rate (eGFR) decline in people with well-preserved kidney 
function.


Methods: We identified 3296 women in the Nurses’ Health Study who had data 
on dietary nutrients and eGFR change between 1989 and 2000, including 730 diabetic 
women in a sub-study of kidney function. We investigated how nutrients, including dietary 
protein (total, animal, vegetable, low-fat dairy, high-fat dairy, total dairy, and non-dairy), 
dietary fat (total, saturated, trans, mono-saturated, polyunsaturated, animal and vegetable), 
cholesterol, dietary fiber (total, soluble, and insoluble), anti-oxidant vitamins (vitamins A, 
C, E, and β-carotene), vitamin D, folate, fructose, sodium, and potassium were associated 
with eGFR decline. Cumulative average energy-adjusted nutrient intake was derived from 
FFQ’s answered in 1984, 1986, and 1990. Primary outcome was > 30% decline in eGFR 
as estimated by the 4-variable MDRD equation.


Results: Median age was 67 years, 97% were Caucasian, 54% had HTN, 24% were 
diabetic, and median eGFR was 85 ml/min/1.73 m2 in 1989. 380 (11.5%) experienced 
an eGFR decline > 30% (median increase in pCr of 0.33 mg/dL). Results are given in 
TABLE 1 and did not vary by diabetes status. No significant associations were seen for 
other nutrients.


Conclusions: In women with well-preserved kidney function at baseline, lower dietary 
sodium and higher β-carotene intake may reduce risk for eGFR decline.
Table 1. Dietary Nutrients and eGFR decline >=30%


MV† adjusted Q4 vs.  
Q1 (OR [95%CI])


MV† + sig nutrients Q4 vs.  
Q1 (OR [95%CI])


Low fat dairy 0.71 [0.52, 0.97] 0.76 [0.55, 1.05]
Animal fat 1.46 [1.06, 2.01] 1.20 [0.82, 1.76]
Monounsaturated fat 1.48 [1.08, 2.04] 1.01 [0.67, 1.52]
Sodium 1.53 [1.11, 2.09] 1.52 [1.10, 2.09]
ß-carotene 0.56 [0.40, 0.78] 0.62 [0.43, 0.89]
Vitamin E 0.68 [0.50, 0.93] 0.78 [0.57, 1.08]
†Adjusted for age, hypertension, BMI, diabetes, cigarette smoking, physical activity (METS/week), 
and CVD
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Vitamin Therapy for Homocysteine Accelerates Loss of Renal Function 
in Diabetic Kidney Disease  Andrew A. House,1 Michael Eliasziw,2 Daniel 
C. Cattran,3 David N. Churchill,4 Matthew J. Oliver,3 Adrian Fine,5 J. David 
Spence.1  1Division of Nephrology, Department of Medicine, Lawson Health 
Research Institute and University of Western Ontario, London, ON, Canada; 
2Community Health Sciences, Faculty of Medicine, University of Calgary, 
Calgary, AB, Canada; 3Division of Nephrology, Department of Medicine, 
University of Toronto, Toronto, ON, Canada; 4Division of Nephrology, 
Department of Medicine, McMaster University, Hamilton, ON, Canada; 
5Division of Nephrology, Department of Medicine, University of Manitoba, 
Winnipeg, MB, Canada.


Elevated plasma total homocysteine (tHcy) is frequently observed in patients with 
diabetic nephropathy. Although tHcy can be lowered with vitamin supplements it is unknown 
whether this slows progression of renal disease or prevents vascular complications. We 
performed a multi-center, double blind, placebo-controlled trial of vitamin supplementation 
in patients with diabetic nephropathy. Patients were randomly assigned to receive a 
combination of folic acid 2.5 mg, vitamin B6 25 mg and vitamin B12 1 mg, or a matching 
placebo orally once a day. Glomerular filtration rate (GFR) by isotope and creatinine-based 
methods and rates of clinically important vascular events were evaluated every 6 months 
for up to 3 years. A total of 238 patients were followed for a mean of 2.7 years. There 
were no significant baseline differences between groups, with mean GFR of 54.7 mL/min 
and tHcy 15.6 µmol/L. Patients assigned to vitamins had a lower on-treatment tHcy than 
those receiving placebo (12.3 vs 17.9 µmol/L, p<0.001), but a faster rate of decline in GFR 
(3.9 vs.3.3 mL/min/year, P=0.008). Furthermore, the 3-year risk of the combined outcome 
of myocardial infarction, stroke, transient ischemic attack or death was substantially 
increased in the group who received vitamins (25.7 % compared to 12.2 % P=0.008). 
CONCLUSIONS: Although vitamin supplementation lowered the concentration of tHcy 
in patients with diabetic nephropathy this effect was unexpectedly associated with a greater 
decline in GFR and higher risk of vascular adverse events. The combination of vitamins B6, 
B12 and folate may be harmful in diabetic patients with impaired renal function.
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Inverse Association between 25 (OH)D Levels and Mortality among 1093 
Adults with Stage 3-5 CKD  Holly J. Kramer, Guichan Cao, Amy Luke, David 
Shoham, Ramon Durazo.  Preventive Medicine, Loyola University Medical 
Center, Maywood, IL.


Low 25(OH)D levels have been associated with increased mortality risk in the general 
U.S. population and among adults receiving dialysis. 25(OH)D < 27.5 nmol/L currently 
defines deficiency. We used data from the Third National Health and Nutrition Examination 
Survey linked with the National Death Index with up to 13 years of follow-up (1988-2000) 
to examine the association between 25(OH)D (nmol/L) and all cause mortality among adults 
with stage 3-5 CKD (estimated glomerular filtration rate < 60 ml/min/1.73 m2 BSA). A total 
of 1,159 adults were available for analysis and 66 were were excluded due to missing data 
or vital status. 25(OH)D levels were categorized as < 27.5, 27.5-49.9, 50-74.9, 75-99.9, ≥ 
100. Age adjusted mortality rates per 1000 person-years were calculated for each 25(OH)
D category. Logistic regression models were constructed to examine the odds of mortality 
by 25(OH)D categories compared to the highest category. The mean age was 69 years and 
47% were male and 39% were non-white.


Age adjusted mortality rates were highest in the lowest category. After adjusting for 
multiple covariates, the lowest category was associated with a 7-fold increased odds of 
mortality comapred to the highest group.
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Adjusted odds ratios of death by vitamin D groups
Vitami D Level (nmol/L) Hazard Rate of Death
< 27.5 7.3 (2.6-20.8)
27.5-49.9 2.3 (0.93-5.6)
50-74.9 3.0 (1.4-6.3)
75-99.9 1.5 (0.64, 3.6)
100+ 1.0 (ref)


adjusted for age, bmi, gfr, sex, race, dm, family history of cvd, htn, cholesterol, season of vitamin 
D level, smoking, and education These data and others support the need for clinical trials to 
examine the benefits and risk of 25(OH)D supplementation and optimal levels in adults 
with CKD.
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Randomised Placebo-Controlled Trial of Alendronate on Vascular 
Calcification in Patients with Chronic Kidney Disease  Nigel D. Toussaint,1 
Kenneth K. Lau,2 Kevan R. Polkinghorne,1 Peter G. Kerr.1  1Nephrology, Monash 
Medical Centre, Clayton, VIC, Australia; 2Radiology, Monash Medical Centre, 
Clayton, VIC, Australia.


Aim: To determine the effect of bisphosphonates on vascular calcification (VC) in 
patients with chronic kidney disease (CKD) in a randomised controlled trial (RCT).


Background: VC is a major contributor to cardiovascular disease in CKD and 
few studies have addressed interventions to reduce VC. An inverse relationship exists 
between VC and bone mineral density (BMD) and experimental studies report benefits 
of bisphosphonates to reduce VC. Recent studies in haemodialysis patients also suggest 
benefits of bisphosphonates on VC, but no RCT exists in CKD.


Methods: Fifty patients with CKD stages 3-4 were recruited into an RCT assessing 
effects of alendronate on VC (25 pts on alendronate orally 70mg weekly (A) and 25 on 
placebo (P)). At baseline, 12mths and 18mths, patients had computed tomography (CT) 
of aorta and superficial femoral arteries to determine VC in Hounsfield units (HU); pulse 
wave velocity (PWV) using SphygmoCor (AtCor, Westmead, Aust); and dual-energy 
X-ray absorptiometry (DXA) to measure BMD. Analysis was by intention-to-treat, with 
ANCOVA to assess differences.


Results: 46 patients completed the study after 18mths (24 A, 22 P), baseline mean 
age 63.1+/-1.8yrs, eGFR 34.5+/-1.4ml/min, 59% diabetic, 65% male. 91% had aortic VC 
at commencement and 78% showed progression. At 18 months, there was no difference in 
VC progression with A compared to P (-28.7HU, p=0.27). There was an increase in lumbar 
spine BMD (T-score difference +0.33, p=0.04) and a trend towards better PWV with A 
compared to P (-1m/s, p=0.07). Femoral BMD was similar between groups. There was a 
statistically, but not clinically, significant difference in renal function at 18 months with A 
vs P (-2.8ml/min/1.73m2, p=0.02).


Conclusions: Unlike previous studies in haemodialysis, alendronate did not significantly 
reduce progression of VC compared to placebo in CKD patients over 18 months.
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Trends of Adjusted Mortality in the First Year of Dialysis in the United 
States: 1985-2006  Suying Li,1 Jiannong Liu,1 David T. Gilbertson,1 Allan J. 
Collins.1,2  1USRDS Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, 
University of MN, Minneapolis, MN.


Since 1985 the adjusted first-year death rates for incident dialysis patients have been 
declining, however the trends of adjusted death rates in the early months within the first 
year may be different. To examine the pattern of mortality in the first months of dialysis, 
we calculated the adjusted death rates for the intervals of month 1-2, 3-4, 5-6, 7-8, and 9-12 
after the onset of ESRD for incident dialysis patients from 1985-2006.


We included incident dialysis patients with age 20+ followed from the onset of ESRD 
until one year and censored at transplantation. The death rates were calculated from Cox 
regression adjusted for age, gender, race, and primary diagnosis. Death rate for each interval 
was expressed as deaths per 1,000 patient years; we used 2005 cohort as a reference.


This study included 1,561,262 patients. The mean age at incidence was 57.7 and 63.6 
years old in 1985 and 2006; diabetes as a primary cause of ESRD accounted for 29.4% 
and 45.5% in 1985 and 2006, respectively. Adjusted death rates in the first 2 months were 
unstable and sharply increased around 1995 and then leveling out. Death rates for intervals 
of month 3-4 and 5-6 were declining from 1985 to mid 1990s, then slightly increased until 
early 2000s, finally decreasing in the recent years. Death rates after 6 months have been 
declining. Comparing death rates over the past 20 years may be challenging in that reporting 
of early death may have changed in the mid 1990s with universal ESRD registration and all 
deaths. The USRDS has tried to complete the death record prior to 1995 with a complete 
Social Security death file but gaps may still exist.


In conclusion, this study may show an important public health issue around early 
deaths in the dialysis population that may be addressed with early CKD detection and 
care in the transition to ESRD.


Disclosure of Financial Relationships: nothing to disclose


SA-FC347


Can We Afford To Improve Survival in Patients Receiving Hemodialysis?  
Philip McFarlane, David C. Mendelssohn.  Division of Nephrology, University 
of Toronto, Toronto, ON, Canada.


Patients receiving hemodialysis have reduced survival compared to healthy controls. 
Unfortunately, randomized trials have failed to identify strategies that improve survival 
on dialysis. However, the economic impact of improving dialysis survival has not been 
examined. Given that hemodialysis may be the most expensive chronic intervention 
for which society is willing to pay to improve survival, and given the new emphasis on 
comparative effectiveness research (CER), it is important to examine whether we can afford 
to improve survival on dialysis.


We created a Markov decision analysis model, which simulated the states of 
hemodialysis, transplantation, and death. The first year of dialysis was modeled separately 
from subsequent years. The model accounted for expected growth in incidence, and 
inflation. Our base scenario modeled dialysis growth patterns as predicted by recent 
trends. The comparator examined growth assuming that survival could be improved by 
22% (as anticipated in recent trials). The perspective was that of the hemodialysis unit, 
and excluded costs of transplantation and the cost of the hypothetical intervention that 
improved survival.


Over 10 years, our model predicts that a 100-person dialysis unit will grow to 170 
patients. With improved survival, the unit will grow to 179 patients, accumulating 58 
additional patient-years of survival and $5,171,000 additional costs. When projected to a 
regional level (for example, the Province of Ontario, Canada), a population of 7,500 dialysis 
patients would grow to about 12,729. With improved survival, the population grows to 
13,390, accumulating 4,374 additional patient-years and $387,833,884 of additional costs. 
The cost per life year in these models varied between $77,250 and $88,660. The estimates 
were stable in sensitivity analyses.


While improving survival on dialysis may have an acceptable cost-effectiveness ratio, 
the budgetary impact is significant and perhaps prohibitive in some jurisdictions. This is 
a best-case scenario given that we excluded the intervention’s cost. Strictly applied CER 
may lead to stagnation of dialysis care. We suggest that the dialysis community needs to 
develop approaches to these potential challenges.
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Chronic Endothelin-A Receptor Antagonism Reduces Proteinuria, Blood 
Pressure & Arterial Stiffness in Chronic Kidney Disease  Neeraj Dhaun, Iain 
M. MacIntyre, Debbie Kerr, Vanessa Melville, Neil R. Johnston, Jane Goddard, 
David J. Webb.  Queen’s Medical Research Institute, University of Edinburgh, 
Edinburgh, United Kingdom.


Introduction
Blood pressure (BP) and proteinuria reduction slow chronic kidney disease (CKD) 


progression. Acute endothelin-A (ETA) receptor antagonism lowers BP and proteinuria 
(Dhaun et al, Hypertension 2009), whilst improving indices of arterial stiffness (AS) in 
CKD patients. This study investigated if these effects are maintained longer term.


Methods
In a randomised double-blind, 3-way crossover study 27 subjects received 6 weeks of 


placebo, sitaxsentan 100mg, a selective ETA receptor antagonist, and nifedipine 30mg. All 
subjects were optimally treated with renin-angiotensin system blockade. 24h proteinuria, 
protein:creatinine (PCR), 24h BP, and pulse wave velocity (PWV), as a measure of arterial 
stiffness (AS), were measured at baseline and week 6 of each treatment period.


Results
All subjects completed the study. Compared to placebo, sitaxsentan significantly 


reduced proteinuria (24h proteinuria: -31 ± 23%, p < 0.005; PCR: -29 ± 23%, p = 0.01), 
BP (24h mean arterial BP: -4 ± 6mmHg, p < 0.01), and AS (PWV: -5 ± 9%, p < 0.01). 
Nifedipine matched the BP reduction with sitaxsentan (p = 0.65) and produced a similar 
fall in PWV. Despite this, sitaxsentan reduced proteinuria to a greater extent than nifedipine 
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(24h proteinuria: -31 ± 23 vs 10 ± 46%, p < 0.01, PCR: -29 ± 23 vs -5 ± 33%, p = 0.01). 
Sitaxsentan did not cause clinically significant side effects, or weight gain.


Conclusion
6 weeks sitaxsentan treatment produces significant, clinically relevant reductions in 


proteinuria and BP in CKD subjects. These effects appear, in part, to be BP independent. 
AS also improves. Overall, sitaxsentan is well tolerated. Larger, longer-term studies are 
now warranted.


Disclosure of Financial Relationships: grant/research support: Pfizer.


SA-FC349


Association of Tonsillar TLR9 Expression, TLR9 SNP and Therapeutic 
Efficacy of Tonsillectomy with Steroid Pulse Therapy in Patients with 
IgA Nephropathy  Daisuke Sato,1 Yusuke Suzuki,1 Tatsuya Kano,1 Hitoshi 
Suzuki,1 Hidenori Yokoi,2 Satoshi Horikoshi,1 Katsuhisa Ikeda,2 Yasuhiko 
Tomino.1  1Div.of Nephrology, Dept. of Int. Medicine, Juntendo Univ. School 
of Med., Tokyo, Japan; 2Dept. of Otorhinolaryngology, Juntendo Univ. School 
of Med., Tokyo, Japan.


[Background.] Tonsillectomy with steroid pulse therapy has been reported to be of 
clinical benefit in IgA nephropathy (IgAN). We recently reported (JASN 2008; 19,2384) 
that murine IgAN was exacerbated by nasal challenge with TLR9, and a single nucleotide 
polymorphism (SNP) (rs352140), in particular the TT genotype, is associated with severity 
of human IgAN. Therefore, the present study aims to investigate any association among 
tonsillar TLR9 expression, TLR9 SNP and treatment response to tonsillectomy with steroid 
pulse therapy in IgAN patients. [Methods.] Tonsillar TLR9 expression in IgAN patients 
(N= 49) and controls including chronic tonsillitis patients (N= 15) who had undergone 
tonsillectomy were analyzed by real-time PCR. Correlations among the expression level 
of TLR9, genotype of TLR9 SNP and clinical outcomes including urinalysis and serum 
IgA after this therapy were examined. [Results.] High expression of tonsillar TLR9 mRNA 
(>mean+SD), defined as the TLR9 high group, was observed in about 20% of IgAN patients. 
The TLR9 high group showed higher and earlier remission of hematuria and proteinuria 
than the low group. TT genotype frequency of this SNP (rs352140) was observed in about 
27% of IgAN patients. TT genotype patients tended to show many more severe renal lesions 
than the CC/CT genotype. Patients with decreased serum IgA levels by more than average 
after tonsillectomy (IgA decrease group), showed higher cumulative remission rates of 
proteinuria than the non-decrease group. Moreover, patients in the decrease group tended 
to have the CC/CT genotype and showed higher TLR9 expression than the non-decrease 
group. [Conclusion.] In IgAN patients, treatment response to tonsillectomy with steroid 
pulse therapy may be linked to the tonsillar TLR9 expression level and the genotype of 
TLR9 SNP (rs352140).


Disclosure of Financial Relationships: nothing to disclose


SA-FC350


Kidney Transplant Recipients at High Risk for Non-Melanoma Skin Cancer 
(NMSC) May Benefit from Conversion to Sirolimus Versus Continuation 
of Calcineurin Inhibitors  Graeme Russ,1 Scott Campbell,2 Rowan G. 
Walker,3 Sandi See Tai.4  1Queen Elizabeth Hospital, Woodville, Australia; 
2Princess Alexandra Hospital, Brisbane, Australia; 3Royal Melbourne Hospital, 
Melbourne, Australia; 4Wyeth Pharmaceuticals, Collegeville, PA.


Skin cancer causes significant morbidity and mortality after kidney transplantation. This 
multicenter trial, conducted in Australia, New Zealand, and the US, evaluated the effect of 
conversion to sirolimus (SRL) from a calcineurin inhibitor (CNI) compared with continued 
CNI on the prevention of NMSC. 86 kidney transplant recipients with a history of NMSC 
(basal cell carcinoma [BCC] or squamous cell carcinoma [SCC]) were randomly assigned 
(1:1) to either convert from CNI to SRL or continue CNI. Patients were stratified based on 
the number of lesions (0-5 vs. 6-20) in the previous 12 months. Eligibility criteria included 
transplant ≥1 year, GFR ≥40mL/min, proteinuria ≤500mg/day, and NMSC diagnosis within 
past 3 years. The primary endpoint was the number of new biopsy-confirmed NMSC 
lesions per patient-year. Baseline demography was similar between groups (see Table). 
Yearly rate of NMSC and proportion of patients with new NMSC was significantly lower 
in SRL patients, as were rates of SCC (Table). Biopsy-confirmed acute rejection (BCAR) 
was 0 in SRL and 1 in CNI. Treatment-emergent adverse events were 97.4% and 85.1% 
in SRL and CNI groups, respectively, (p=0.067). Discontinuations due to adverse events 
were higher among SRL patients (46.2% vs. 0%, p<0.001).


In conclusion, kidney transplant recipients at high risk for NMSC may benefit from 
conversion to SRL, as demonstrated by a significantly lower rate of NMSC and SCC, with 
no increased risk of BCAR. While discontinuation rates due to AEs were higher in the SRL 
group, reported AEs were consistent with the known safety profile of SRL.


Disclosure of Financial Relationships: scientific advisor: Wyeth, Novartis, BMS; 
honoraria: Wyeth, Novartis, BMS, Astellas.


SA-FC351


Primary Outcomes from a Randomized, Phase III Study of Belatacept vs 
Cyclosporine in Kidney Transplant Recipients (BENEFIT Study)  Flavio 
G. Vincenti,1 Josep Grinyó,2 Bernard Charpentier,3 Jose Mediana Pestana,4 
Lionel Rostaing,5 Yves F. Vanrenterghem,6 Gregory DiRusso,7 Pushkal Garg,7 
Chen-Sheng Lin,7 Christian Larsen.8  1UCSF; 2Univ Hosp of Bellvitge, Spain; 
3Bicêtre Hosp, France; 4Hospital do Rim e Hipertensão Unifesp, Brazil; 
5Toulouse Univ Hosp, France; 6Univ Hosp Leuven, Belgium; 7Bristol-Myers 
Squibb; 8Emory Univ.


Introduction: Belatacept, a co-stimulation blocker, may avoid extra-renal toxicities 
associated with calcineurin inhibitors. BENEFIT assessed belatacept-based regimens vs a 
CsA-based regimen in kidney transplant recipients.


Methods: In a phase 3 study, adults receiving kidney transplants from living or deceased 
donors were randomized 1:1:1 to a more intensive (MI) or less intensive (LI) belatacept 
regimen or CsA; Patients (pts) received basiliximab induction, MMF, and corticosteroids. 
Co-primary endpoints were composite patient/graft survival, composite renal function 
(measured GFR [mGFR]<60 mL/min/1.73 m2 at month 12 or decrease in mGFR10 mL/
min/1.73 m2 from month 3 to 12), and incidence of acute rejection (AR).


Results: A total of 666 pts were randomized and transplanted; 58% received living donor 
transplants; 42% from deceased donors. Patient/graft survival with belatacept regimens 
was non-inferior to CsA (95.4% MI; 96.5% LI; 92.8% CsA) at month 12. Renal function 
was superior in belatacept vs CsA pts as shown by the proportion meeting the composite 
renal endpoint (55% MI; 54% LI; 78% CsA; P<0.0001 MI or LI vs CsA) and the mGFR at 
month 12 (65 mL/min MI, 63 mL/min LI, and 50 mL/min CsA; P<0.0001 MI or LI vs CsA). 
Incidence of AR was 22%, 17%, and 7% in the MI, LI, and CsA groups; the LI regimen was 
non-inferior to CsA. AR in belatacept pts had limited impact on graft survival and relative 
renal benefit. Infection and overall malignancy rates were similar. PTLD was observed in 
0.5%, 0.9%, and 0.5% pts in the MI, LI, and CsA groups in the first 12 months.


Conclusions: Belatacept demonstrated superior renal function and similar patient/graft 
survival vs CsA, despite increased early AR, representing a promising, non-nephrotoxic 
immunosuppressant therapy.


Disclosure of Financial Relationships: grant/research support: Bristol-Myers Squibb, 
Pfizer, Novartis, Astellas PharmaUS Inc, Genzyme, Genentech, Roche.


SA-FC352


Primary Outcomes from a Randomized, Phase 3 Study of Belatacept vs 
Cyclosporine in ECD Kidney Transplants (BENEFIT-EXT Study)  Antoine 
Durrbach,1 Christian Larsen,2 Jose Medina Pestana,3 Yves F. Vanrenterghem,4 
Flavio G. Vincenti,5 Sander Florman,6 Alan Block,7 Pushkal Garg,7 Kapildeb 
Sen,7 Josep Grinyo.8  1Bicetre Hosp, France; 2Emory Univ; 3Hosp do Rim e 
Hipertensao Unifesp, Brazil; 4Univ Hosp Leuven, Belgium; 5UCSF; 6Tulane 
Univ; 7Bristol-Myers Squibb; 8Univ Hosp of Bellvitge, Spain.


Introduction Belatacept is being evaluated as an immunosuppressant in renal 
allograft recipients to avoid toxicities of calcineurin inhibitors. As ECD kidney recipients 
are at elevated risk of graft dysfunction & loss, they may particularly benefit from a non-
nephrotoxic option such as belatacept.
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Methods BENEFIT-EXT is a 3-yr, randomized, phase 3 study in adults receiving 


ECD kidney transplant. Patients were randomized 1:1:1 to a more intensive (MI) or less 
intensive (LI) regimen of belatacept or CsA; all patients received basiliximab induction, 
MMF, and corticosteroids. Coprimary endpoints were: composite patient/graft survival 
at month 12 and composite renal function (mGFR<60 mL/min/1.73 m2 at month 12 or a 
decrease in mGFR≥10 mL/min/1.73 m2 from month 3-12. Secondary endpoints included 
incidence of acute rejection (AR).


Results 543 patients were randomized and transplanted. Patient/graft survival with 
belatacept was non-inferior to CsA (86% MI, 88% LI, 85% CsA) at month 12. Renal function 
was superior in belatacept MI vs CsA patients as shown by fewer patients reaching the 
composite renal endpoint (71% MI, 76% LI, and 85% CsA; P=0.002 MI vs CsA; P=0.06 
LI vs CsA) and by the mGFR at month 12 (52 mL/min MI, 50 mL/min LI, and 45 mL/min 
CsA; P=0.008 MI vs CsA; P=0.10 LI vs CsA). Prevalence of AR was 17%, 18%, and 14% 
in the MI, LI, and CsA groups. Overall rates of infection and malignancy were comparable 
between groups. PTLD was observed in 1 (0.5%) and 2 (0.9%) patients in the MI and LI 
groups and 0 in the CsA group at 12 months.


Conclusions Belatacept regimens demonstrated better renal function, with comparable 
patient/graft survival and AR compared to a CsA-based regimen in ECD kidney transplant 
recipients. Belatacept represents a promising immunosuppressant therapy.


Disclosure of Financial Relationships: grant/research support: Wyeth; scientific 
advisor: Novartis, Wyeth, Astellas, Roche.


SA-FC353


High Dose Epoetin Beta Does Not Improve Early Renal Function after Renal 
Transplantation: Preliminary Results of the Neorecormon and Prevention 
of Delayed Graft Function (Neo-PDGF) Study  Frank Martinez,1 Nassim 
Kamar,2 Philippe Lang,2 Antoine Durrbach,2 Yvon Lebranchu,2 Eric Rondeau,2 
Isabelle Etienne,2 Elisabeth Cassuto-Viguier,2 Christian Noel,2 Magali Giral,2 
Toupance Olivier,2 Yannick Le Meur,2 Christophe Legendre,1 Lionel Rostaing,2 
Gabriel Choukroun.2  1Transplantation, Necker Hospital, Paris, France; 
2Nephrology and Transplantation, CHU Amiens and NEOPDGF Study Group, 
Amiens, France; 3France.


The Neo-PDGF study is a French, multicenter, randomized, study, design to investigate 
the effect of the use of high dose epoetin beta (EPO) during the first 2 weeks of kidney Tx 
on renal function at 1 month following renal Tx in kidney transplant recipients at risk for 
delayed graft function (DGF). All patients received basiliximab, steroids, mycophenolate 
mofetil and tacrolimus. Patients in group A (treatment group) receive 4 doses of EPO (30 000 
UI each), IV before surgery, then SC after 12 hours, 7 and 14 days. Group B patients did not 
receive any ESA. 101 patients (64 males, mean age 60.1) were included. At randomization, 
patient age, donor parameters, cold ischemia time and DGF score were similar between 
the 2 groups as well as Hb. The primary endpoint was the eGFR at 30-days post-Tx. eGFR 
was 42.5 ± 19.0 ml/min in group A and 44.0 ± 16.3 ml/min in group B (NS). 17 patients 
in group A developed DGF compared to 21 in group B (NS). At day-30, Hb level was 
slightly but significantly higher in the group A when compared with group B (11.1 ± 1.4 
vs 10.5 ± 1.2 g/dl, p = 0.038). 23 patients needed at least one blood transfusion in group 
A and 22 in group B (NS). There was no significant difference in the incidence of adverse 
events, 2 patients in each group lost their graft because of thromboses. This study shows 
that the use of high dose EPO during the first 2 weeks following renal transplantation is 
not associated with an improvement of renal function at one month post-transplantation 
nor with a decreased incidence of DGF. Following renal transplantation, the effect of high 
dose of EPOon Hb is modest. Analysis of the epoetin effect at month 2 and 3 is currently 
ongoing. Finally, the use of high dose of EPO was safe in this context.


Disclosure of Financial Relationships: nothing to disclose


SA-FC354


Efficacy and Safety of Calcineurin Inhibitor Withdrawal in a Large Study 
of De Novo Renal Transplant Patients: Results of the ZEUS Trial  Claudia 
Sommerer,1 Frank Pietruck,1 Wolfgang Arns,1 Petra Reinke,1 Ute Eisenberger,1 
Wolfgang Fischer,2 Stefan Kramer,2 Thomas Becker,1 Klemens Budde.1  1ZEUS 
Study Group; 2Novartis Pharma, Nuremberg, Germany.


Assessment of safety and efficacy of an Everolimus regimen after Cyclosporine (CsA) 
withdrawal in de novo kidney allograft recipients at month 12 post transplantation.


Methods: In an open-label, randomized, controlled, multi-center study 300 patients (pts) 
received Basiliximab induction and were treated with CsA, mycophenolate sodium (EC-
MPS; 720 mg BID) and steroids post transplantation. At 4.5 months pts were randomized 
1:1 to either a) continue CsA (trough level (C0): 100-150ng/ml) and EC-MPS (n=145) or 
b) convert to Everolimus (C0: 6-10ng/ml) and EC-MPS (n=155) regimen.


Results: BPAR was reported in 23/155 (14.8%) Everolimus/EC-MPS-treated pts 
and 22/145 (15.2%) pts receiving CsA/EC-MPS over the 1 year study period. After CsA 
withdrawal more rejections were reported in the CsA/EC-MPS group (15 vs. 5 pts.) 
Interestingly, renal function in CsA-free pts with BPAR was better compared to CsA/EC-
MPS-treated pts without BPAR (69.9 mL/min/1.73m² vs. 62.2 mL/min/1.73m²). One patient 
in the CsA/EC-MPS group died. No graft loss was observed in either group. Important 
safety parameters are listed in the table:


CsA/EC-MPS Everolimus/EC-MPS
Hyperlipidaemia [% of pts] 40 46
Total Cholesterol [mmol/L] 6.24 6.61
LDL [mmol/L] 3.48 3.87
HDL [mmol/L] 1.48 1.45
Triglycerides [mmol/L] 2.74 3.72
Blood pressure [mm Hg] 133/81 132/79
Anaemia [% of pts] 27.6 33.5
Leucopenia [% of pts] 15.9 15.5
Thrombocytopenia [% of pts] 3.4 11
Mouth ulceration [% of pts] 2.1 17.3
Diarrhoea [% of pts] 26.9 34.8
Serious infections [% of pts] 26.2 27.1
Oedema [% of pts] 42 47
Discontinuation 19.3 23.9
Renal function (calculated GFR (Nankivell) improved from baseline to month 12 by 9.8 
mL/min/1.73m² in favor of the Everolimus/EC-MPS regimen.


Conclusions: The introduction of Everolimus/EC-MPS treatment in de novo renal 
transplant patients after CNI withdrawal, reflects a therapeutic approach to significantly 
improve renal function without compromising efficacy and safety.


Disclosure of Financial Relationships: grant/research support: Novartis Pharma.
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Prospective Randomized Study To Evaluate Feasibility of Conversion 
from CNI to SRL in a Pred-Free Immunosuppression. Impact on T Cell 
Subpopulations  Lorenzo G. Gallon,1 Monica Grafals,2 John Friedewald,1 Bing 
Ho,1 Xun Luo,1 Lauren Screptock,1 Nader Najafian,2 Sacha De Serres,2 Ed Wand,1 
Luting Xu.1  1Transplantation/Nephrology, Northwestern University, Chicago, 
IL; 2Transplantation/Nephrology, Harvard Medical School, Boston, MA.


One of the most important causes of graft loss is chronic nephrotoxicity from calcineurin 
inhibitors (CNIs). Complete avoidance of CNI at the time of transplant has been associated 
with increased acute rejection (AR) rates. At our center we have developed protocols to 
minimize long-term exposure of steroids.


The aim of this study was to evaluate, in renal transplant (tx) pts, the feasibility and 
to assess the risk for rejection, graft loss and renal allograft function of conversion (at 12 
mo post-tx) from Tacrolimus (Tac) to Sirolimus (SRL) in a pred-free regimen. Secondary 
aim of this study was to evaluate the impact of CNI conversion to SRL on T lymphocyte 
subpopulations. Methods: Prospective randomized study. All pts were induced with 
Alemtuzumab and were initially maintained on a pred-free regimen with Tac and MMF. At 
1 year post-tx, pts were randomized 2:1 to be converted to SRL or continue to Tac. Total 
number of pts enrolled up to date 100 with 24 pts in the Tac group and 66 in the SRL group. 
Follow-up time post enrollment 84 mo. Flow-cytometric analysis of peripheral T cells was 
performed at time of randomization and at 6 and 12 mo post randomization. Results: Pt and 
graft survival rates were not significantly different between the groups maintained on Tac 
vs. converted to SRL. AR rates were also not significantly different between the 2 groups. 
Flow-cytometry showed a statistically increased number of CD4+CD25+FOXP3+ T cells 
(Treg) at 6 mo and 12 mo post SRL conversion.


Conclusions: In a pred-free regimen, conversion from Tac to SRL is safe. SRL facilitates 
and maintains Treg generation.


Disclosure of Financial Relationships: nothing to disclose
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SA-FC356


Renal Function with Everolimus Plus Reduced-Dose Cyclosporine: 
Results from a Randomized, Phase III Study  Diane M. Cibrik,1 YS Kim,1 E. 
Lackova,1 T. Johnston,1 G. Zibari,1 C. Panis,2 K. Mange,2 Z. Wang,2 H. Tedesco 
Silva Jr.1  1A2309 Study Group; 2Novartis Pharmaceuticals Corporation, East 
Hanover, NJ.


Calcineurin inhibitors (CNIs; cyclosporine [CsA] and tacrolimus) have nephrotoxic 
side effects that play a major role in the development of chronic allograft nephropathy/
interstitial fibrosis and tubular atrophy (CAN/IFTA) in renal allografts. Both renal function 
at 1 year post-transplant and CAN/IFTA are well established as predictors of long-term 
graft/patient outcomes. There is a need for immunosuppressive regimens that maintain 
efficacy for acute rejection prevention, while minimizing risk factors for CAN/IFTA and 
graft loss. The mammalian target of rapamycin (mTOR) inhibitor, everolimus, combines 
immunosuppressive and anti-proliferative actions, targeting the main causes of short- and 
long-term graft failure.


The ongoing A2309 study enrolled de-novo renal-transplant recipients and is examining 
the efficacy and safety of everolimus with reduced-dose (RD) CsA. Two regimens of 
everolimus (1.5mg/day, C0 3–8ng/mL; or 3.0mg/day, C0 6–12ng/mL) with RD CsA versus 
a control group receiving enteric-coated mycophenolate sodium (EC-MPS; 1.44g/day) and 
standard-dose CsA are being compared in this 24-month, multicenter, randomized study. All 
patients receive basiliximab induction and corticosteroids according to local practice.


The primary endpoint is efficacy failure: the composite of treated biopsy-proven acute 
rejection episodes, graft loss, death, or loss to follow-up at 12 months. The main safety 
endpoint, presented here, is renal function measured by calculated glomerular filtration 
rate (GFR; Modification of Diet in Renal Disease formula) at 12 months. Changes in GFR 
over time and by treatment group will be presented from the 833 renal-transplant recipients 
who have been enrolled at 79 centers worldwide.


Disclosure of Financial Relationships: scientific advisor: Novartis and Pfizer.
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Better Renal Function in Everolimus/Enteric-Coated Mycophenolate 
Sodium Treated De Novo Renal Transplant Recipients after Calcineurin 
Inhibitor Withdrawal: The ZEUS Study  W. Arns,1 T. Becker,1 C. Sommerer,1 
P. Reinke,1 U. Eisenberger,1 W. Fischer,2 S. Kramer,2 F. Pietruck,1 K. Budde.1  
1ZEUS Study Group; 2Novartis Pharma, Nuremberg, Germany.


Assessment of renal function after Cyclosporine (CsA) withdrawal in de novo renal 
allograft recipients at month 12 post transplantation.


Methods: In a 1-year, open-label, randomized, controlled, multi-center study 300 
patients (pts) received Basiliximab induction and were treated with CsA, Enteric-coated 
Mycophenolate Sodium (EC-MPS; 720 mg BID) and steroids for the first 4.5 months post 
transplantation. Thereafter pts were randomized 1:1 to either a) continue CsA (trough level 
100-150ng/ml) and EC-MPS (n=145) or b) convert to Everolimus (trough level 6-10ng/ml) 
and EC-MPS (n=155) therapy. Renal function was assessed by the calculated Glomerular 
Filtration Rate (cGFR).


Results: Renal function in both groups was similar at baseline (randomization 4.5 month 
post tx). At month 12 cGFRs (Nankivell) were significantly better for the Everolimus/
EC-MPS pts:


ANCOVA model [mL/
min/1.73m²] CsA/EC-MPS Everolimus/


EC-MPS ∆ p-value
Nankivell  
formula


Unadjusted mean  
± SD Baseline 62.8 ± 15.6 63.6 ± 17.6 0.9 n.s.


Month 12 61.3 ± 16.8 71.9 ± 18.4 10.6 < 0.0001
LS-Mean  
[95% CI, 2-tail] Baseline 63.2 63.2 - -


Month 12 61.3 [58.4, 64.2] 71.2 [68.4, 
73.9] 9.8 [7.4,12.2] < 0.0001


The observed GFR slope from month 4.5 to month 12 was +7.8 [+5.1,+10.6] for Everolimus/
EC-MPS and -2.0 [-4.9,+0.9] mL/min/1.73m² for CsA/EC-MPS pts., similarly GFR 
slope with MDRD (+6.2 [+2.7,+9.7]) and Cockcroft formular (+7.6 [+4.6, +10.6]) were 
significantly better (p<0.0001) in the CNI free regimen (CsA/EC-MPS-treated pts: MDRD: 
-4.0 [-7.6,-0.4] mL/min; Cockroft: -2.7 [-5.8,+0.5] mL/min).


Proteinuria was reported in 16% of Everolimus and 17% of CsA treated pts with 
no differences at baseline (351 ± 259mg/d vs 366 ± 774mg/d). At month 12 proteinuria 
slightly increased in Everolimus/EC-MPS (455 ±510 mg/d) and slightly decreased in CsA/
EC-MPS pts (284±472mg/d).


Conclusion: Conversion to an Everolimus based therapy 4.5 month after transplantation 
in de novo renal transplant patients significantly improves renal function.


Disclosure of Financial Relationships: grant/research support: Novartis Pharma.
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Belatacept Is Associated with Preservation of Renal Function and Structure 
at 1 Year vs Cyclosporine in Kidney Transplant Patients (BENEFIT Study)  
Joseph Grinyó,1 G. A. Mondragón-Ramirez,2 Prakash Darji,3 Barbara Bresnahan,4 
Thomas Pearson,5 Gregory DiRusso,6 Pushkal Garg,6 Jun Xing.6  1Univ Hosp 
Bellvitge, Spain; 2Instituto Mexicano de Transplantes, Mexico; 3Sterling Hosp, 
India; 4Medical Coll Wisconsin; 5Emory Univ; 6Bristol-Myers Squibb.


Introduction Post-transplant renal function at 1 yr and chronic allograft nephropathy 
(CAN) correlate with long-term graft function and patient/graft survival. Belatacept is 
being investigated as part of a non-nephrotoxic immunosuppressant regimen to replace 
calcineurin inhibitors. This abstract focuses on renal endpoints.


Methods BENEFIT is a 3-yr, randomized, phase 3 study of belatacept in adults 
receiving a kidney transplant from a living or deceased donor. Patients (pts) were randomized 
1:1:1 to receive a more intensive (MI) or a less intensive (LI) belatacept regimen or CsA; 
all received basiliximab induction, MMF, and corticosteroids. Primary renal endpoint was 
composite renal function (measured GFR [mGFR]<60 mL/min/1.73 m2 at month (mo) 12 
or a decrease in mGFR10 mL/min/1.73 m2 from mo 3 to mo 12). Other endpoints at mo 12 
included mGFR, calculated GFR (cGFR), and protocol biopsies to assess for CAN.


Results A total of 666 pts were randomized and transplanted. More CsA pts had reduced 
renal function vs belatacept as shown by the composite renal endpoint: 78% CsA; 55% 
MI; 54% LI; P<0.001 each belatacept arm vs CsA. Mean mGFR at mo 12 was 65 mL/min 
in the MI group; 63 ml/min in the LI group; and 50 mL/min in the CsA group (P<0.0001 
each belatacept arm vs CsA). Mean cGFR at mo 12 was 68 mL/min/1.73 m2 (MI group), 
68 (LI group), and 54 (CsA group) (P<0.0001 for each belatacept arm vs CsA). Differences 
in cGFR were apparent 1-mo post-transplant and maintained through 1 yr. There was 
concordance between overall mGFR and cGFR over the first 12 mos. Prevalence of CAN 
was 18%(MI), 24% (LI), and 32% (CsA) (P=0.001 MI vs CsA)


Conclusions Belatacept regimens demonstrated superior renal function and a favorable 
impact on the development of CAN at 12 mos vs CsA. Differences in renal function were 
observed soon after transplant and maintained through 1 yr.


Disclosure of Financial Relationships: scientific advisor: Bristol-Myers Squibb.
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Everolimus Plus Reduced-Dose Cyclosporine: Results from a Randomized, 
Phase III Study in 833 De-Novo Renal-Transplant Recipients  H. Tedesco 
Silva Jr.,1 Y. S. Kim,1 E. Lackova,1 T. Johnston,1 G. Zibari,1 C. Panis,2 Z. Wang,2 
K. Mange,2 D. Cibrik.1  1A2309 Study Group; 2Novartis Pharmaceuticals 
Corporation, East Hanover, NJ.


Developing immunosuppressive regimens that maintain efficacy for the prevention of 
acute rejection, whilst minimizing risk factors for chronic allograft dysfunction and late 
graft loss, is a major priority in renal transplantation. The mammalian target of rapamycin 
(mTOR) inhibitor, everolimus, combines immunosuppressive and anti-proliferative actions. 
Study A2309 is a large registration trial examining the efficacy and safety of everolimus with 
reduced-dose cyclosporine (CsA) as a strategy for optimizing long-term graft outcomes.


A2309 is a 24-month, multicenter, randomized, open-label, non-inferiority study 
comparing the efficacy and safety of 3 immunosuppressive regimens in de-novo renal-
transplant recipients: 2 regimens of everolimus (1.5mg/day targeting C0 3–8ng/mL or 
3.0mg/day targeting C0 6–12ng/mL) with reduced-dose CsA versus a control group 
receiving enteric-coated mycophenolate sodium (EC-MPS, 1.44g/day) and standard-dose 
CsA. All patients receive basiliximab induction therapy. Corticosteroids are administered 
according to local practice.


The primary objective is to compare the composite efficacy failure rate (treated 
biopsy-proven acute rejection, graft loss, death, loss to follow-up) between the everolimus 
and EC-MPS treatment arms at 12 months. Secondary objectives include comparisons of 
the components of the primary objective, renal function and adverse events between the 
everolimus and EC-MPS treatment arms at 12 months.


The study is still ongoing and primary and secondary efficacy data will be presented 
at the ASN congress. The relationship between everolimus trough levels and efficacy 
events will also be explored.


Disclosure of Financial Relationships: grant/research support: Novartis, Astellas, 
Janssen-Cilag, BMS, and Wyeth; scientific advisor: Novartis; honoraria: for 
presentations (Novartis, Astellas, Janssen-Cilag, BMS, and Wyeth).
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Complement Receptor CR3 (Mac-1) Is an Adaptor for NB1 (CD177)-
Mediated Neutrophil Activation by PR3-ANCA  Uwe Jerke,1 Susanne 
Rolle,1 Gunnar Dittmar,2 Friedrich C. Luft,1 Ralph Kettritz.1  1Nephrology and 
Hypertension, Franz Volhard Clinic, Charite Berlin and HELIOS Kliniken 
Berlin, Germany; 2Max-Delbrück Center for Molecular Medicine, Germany.


NB1 (CD177) is a GPI-anchored receptor presenting PR3 on the neutrophil membrane. 
PR3-ANCA binding to membrane-PR3 activates neutrophils. ANCA-activated neutrophils 
participate in vasculitis. Since NB1 lacks an intracellular domain, we aimed to identify 
components of that complex that are pivotal for intracellular signal transduction.


We solubilized the signaling complex from digitonin-treated plasma membranes and 
performed immuno-affinity chromatography with an anti-NB1 IgG matrix. We used MS/
MS analysis to perform a protein profiling of NB1 binding partners. Candidate proteins 
were verified with immunoblot techniques. Functional significance was evaluated in the 
ferricytochrome C and beta-glucoronidase assay.
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We found that NB1 was located, together with PR3, within lipid rafts. By MS/MS 


analysis, several NB1-complexed molecules were identified, including the complement 
receptor Mac-1. Mac-1 is a β2-integrin consisting of a CD11b and a CD18 chain that both 
have intracellular domains. We confirmed the presence of Mac-1 in the immuno-precipitated 
NB1 membrane complex using Western blot analysis. A functional significance is suggested 
by the fact that the anti-NB1- and anti-PR3- ab-induced superoxide production was reduced 
when neutrophils were pre-incubated with blocking antibodies to Mac-1. Stimulation 
with anti-NB1 ab resulted in 12.8+/-1.7 nmol/7.5x10*5 neutrophils. This number was 
significantly reduced to 4.8+/-1.5 nmol with blocking CD11b ab and to 4.2+/-1.2 nmol 
with blocking CD18 ab. Moreover, stimulation with anti-PR3 ab resulted in 21.8+/-3.9 
nmol/7.5x10*5 neutrophils and was reduced to 3.8+/-1.1 nmol with blocking CD11b ab and 
to 4.3+/-1.3 nmol with blocking CD18 ab. A similar blocking effect by anti-CD11b or anti-
CD18 abs was observed when ANCA-induced neutrophil degranulation was assessed.


Conclusion: Our experiments identify Mac-1 as a member of the NB1 membrane 
complex and indicate that Mac-1 is important for NB1-mediated neutrophil activation.


Disclosure of Financial Relationships: nothing to disclose
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Tetraspanin CD37 Plays an Important Role in Glomerular IgA Deposition 
and Anti-GBM Nephritis  Angelique Rops,1 Carl Figdor,2 Alie van der Schaaf,2 
Marinka Bakker,1 Jo Berden,1 Eric Steenbergen,3 Johan van der Vlag,1 Annemiek 
van Spriel.2  1Nephrology Research Laboratory and Department of Nephrology, 
Nijmegen Centre for Molecular Life Sciences, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands; 2Department of Tumor Immunology, 
Nijmegen Centre for Molecular Life Sciences, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands; 3Department of Pathology, Nijmegen 
Centre for Molecular Life Sciences, Radboud University Nijmegen Medical 
Centre, Nijmegen, Netherlands.


The tetraspanin protein CD37 is a leukocyte-specific transmembrane protein that 
inhibits immunoglobulin A (IgA) responses. CD37-deficient (CD37-/-) mice exhibit a 15-
fold increased level of IgA in serum, and significantly elevated numbers of IgA+ plasma 
cells in lymphoid organs. Here, we report that CD37-/- mice spontaneously develop renal 
pathology with characteristics of IgA nephropathy in humans. In young naïve CD37-/- mice, 
mild IgA deposition in glomeruli was observed, but histology did not reveal abnormalities. 
However, CD37-/- mice developed high titers of IgA-IgG immune complexes in serum 
during aging, associated with increased glomerular IgA deposition. Although albuminuria 
was only mild, severe mesangioproliferation and hyalinosis was apparent in CD37-/- mice. 
To evaluate the possible role of CD37 in glomerular disease, we induced anti-glomerular 
basement membrane (GBM) nephritis in CD37-/- and wild-type (WT) mice.


CD37-/- mice developed higher serum levels and glomerular deposits of mouse anti-
GBM IgA compared to WT mice. Histology confirmed the presence of mesangioproliferation 
in CD37-/- glomeruli. Importantly, glomerular macrophage and neutrophil influx was 
significantly higher in CD37-/- mice during both the autologous and heterologous phase of 
anti-GBM nephritis. Taken together, tetraspanin CD37 inhibits the glomerular deposition 
of IgA and influx of inflammatory myeloid cells, and may be protective against the 
development of IgA nephropathy. This study may increase our insight into development 
of IgA nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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Mannose Receptor Expression Is Critical for the Development of Crescentic 
Glomerulonephritis  Konstantia-Maria Chavele,1 L. Martinez-Pomares,2 J. 
Domin,1 S. Gordon,3 T. Cook,1 C. Pusey,1 A. Salama.1  1Renal Section, Imperial 
College London, London, United Kingdom; 2University of Nottingham, United 
Kingdom; 3University of Oxford, United Kingdom.


Crescentic glomerulonephritis (CGN) is characterised by macrophage and T cell 
glomerular infiltration. Mannose receptor (MR) is a scavenger receptor expressed on 
macrophages and mesangial cells (MC) and implicated in resolution of inflammation. 
Our previous data demonstrated that MR-/- mice were protected from CGN in a model 
of nephrotoxic nephritis (NTN) and this was partly dependent on mesangial cell MR 
expression. We therefore investigated differences in WT and MR-/- MC responses. 
Firstly, MR expression on MC was differentially regulated to macrophages. MCMR was 
significantly elevated in the presence of IFN-γ compared to unstimulated MC (37.2% 
±4.3vs22.9%±6.4, p=0.0286) and IL-4 stimulated MC (37.2±4.3vs18.8±6, p=0.0286). 
Unstimulated and IFN-γ/TNF-α stimulated MR-/- MC demonstrated increased rates of 
apoptosis compared to WTMC (unstimulated: % Annexin V positive cells 7.99±1.5vs4.3±0.7 
MR-/- vs WT, respectively, p<0.008; stimulated: 29.2±4.7 vs 6.9±0.9, p=0.0002). The 
increased apoptosis was associated with diminished levels of pAKT. MR-/-MC also 
demonstrated greater rates of proliferation compared to WT MC assessed by thymidine 
incorporation (219,100±27,300 vs 110,900±21,220,p<0.0001). Critically, ingestion 
of apoptotic MC by MR-/- macrophages induced a greater anti-inflammatory response 
compared to WT, with diminished TNF-α(133±24vs190±13.7pg/ml,p=0.02) and increased 
IL-10 production (253 ±64vs133±8.7pg/ml,p=0.02). Such changes in apoptosis were 
replicated vivo with greater glomerular apoptosis in MR-/- mice with NTN compared to WT 
(number of apoptotic cells/gcs 14.8 ±5vs4.5±4.4,p=0.0159), and WT mice with NTN had 
significantly greater lymphangiogenesis compared to MR-/- (number of podoplanin positive 
vessels/10fields 65±37.4vs2.2±1.3,p=0.0079). Overall, our data suggest that following 
induction of nephrotoxic nephritis, augmented MC apoptosis in MR-/- mice generates anti-


inflammatory macrophages, diminished lymphangiogenesis and prevents disease. Hence, 
MR represents a novel therapeutic target for treatment of CGN.


Disclosure of Financial Relationships: nothing to disclose
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The Role of IL-17A in Experimental Autoimmune Anti-Myeloperoxidase 
Induced Focal Necrotizing Glomerulonephritis  Poh-Yi Gan, Oliver 
M. Steinmetz, Richard A. R. Kitching, Stephen R. Holdsworth.  Centre 
of Inflammatory Diseases, Monash University, Monash Medical Centre, 
Melbourne, VIC, Australia.


Anti neutrophil cytoplasmic antibody (ANCA) associated glomerulonephritis (GN) is 
a major cause of severe necrotising GN. Myeloperoxidase (MPO) is a major autoantigenic 
target in this disease. We sought to assess the role of IL-17A and thereby the participation of 
the Th17 subset in ANCA associated GN by employing a mouse model of autoimmune anti 
MPO associated GN. Autoimmunity was induced by immunisation of WT C57BL/6 mice 
with mouse MPO in CFA. Splenocyte recall responses confirmed a TH17 dominant effector 
response to MPO (high IL-17A, low IFNγ). Circulating ANCA and MPO specific footpad 
DTH recall responses developed. GN was triggered by anti GBM antibody which induced 
glomerular neutrophil recruitment and MPO deposition. Four days later GN developed with 
prominent fibrinoid necrosis (33% of glomeruli), leukocytic influx and albuminuria (3171 
± 148µg /24hrs) in MPO preimmunised WT mice but only minimal injury (6% fibrinoid 
necrosis and 119 ± 15.4µg/24hrs albuminuria without a leukocyte infiltrate) occurred in 
control ovalbumin preimmunised mice. IL-17A -/- mice developed similar levels of ANCA 
to WT mice but did not show anti MPO DTH or develop severe GN (fibrinoid necrosis 
2%; albuminuria 113.3 ± 15.63µg/24hrs; minimal leukocytic infiltrate). Protection from 
GN in IL-17A -/- mice was in part due to reduced innate nephritogenic immunity. Anti 
GBM antibody induced significantly less glomerular neutrophils in IL-17 -/- mice (2.3 ± 
vs 0.8 ± 0.1cells/gcs; p<0.01). In addition, renal DTH effector responses were reduced in 
IL-17A -/- mice. These were assessed by direct injection of an MPO challenge into the 
kidney of MPO preimmunised WT and IL-17A -/- mice. Rantes mRNA expression (3.4 
± 0.7 vs 1.0 ± 0.1 fold change) and macrophage influx (20 ± 4 vs 9 ± 2c/mm2) were both 
significantly (p< 0.05) reduced in IL-17A -/- mice. These data suggests that immune injury 
in this model is Th17 predominant and that IL-17A plays an important role in innate and 
adaptive immunity inducing ANCA associated necrotising GN.


Disclosure of Financial Relationships: nothing to disclose
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Group XV Phospholipase A2 and Lupus  James Alan Shayman, Ye Lu, 
Jessica Kollmeyer, Robert Kelly, Akira Abe.  Internal Medicine, University of 
Michigan, Ann Arbor, MI.


The group XV phospholipase A2 (G15PLA2) is a lysosomal, acidic phospholipase that 
was discovered by our group based on its ability to transacylate ceramide. The enzyme 
recognizes phosphatidylcholine, phosphatidylethanolamine, and phosphatidylglycerol 
as substrates. Additionally, G15PLA2 is secreted by macrophages following stimulation 
and is reincorporated into cells via a mannose receptor dependent mechanism. G15PLA2 
knockout mice were created and upon phenotyping observed to display a late onset 
autoimmune phenotype with several features of lupus. These features include renal failure, 
glomerulonephritis, positive ANAs, high anti-dsDNA titers, and lymphoid hyperplasia. 
Immunophenotyping reveals normal B and T cell development, but impaired responsiveness 
to mixed lymphocyte reactions. Notably, the macrophages are markedly enlarged due to 
the presence of retained apoptotic bodies. To ascertain the basis for this defect, peritoneal 
macrophages were isolated from G15PLA2 wild type and null mice and exposed to 
apoptotic thymocytes. Although the macrophages from the G15PLA2 wild type and null 
mice displayed no difference in the recognition and endocytosis of the apoptotic cells, the 
null macrophages failed to clear the apoptotic bodies over time. This defect was rescued 
by the addition of recombinant G15PLA2 and was specifically blocked by treatment 
with alpha-methyl-mannoside. These data are consistent with a role for G15PLA2 in the 
digestion of apoptotic cells and represent the first model in which impaired digestion is 
the basis an autoimmune phenotype and raises the possibility that G15PLA2 deficiency 
may be one cause for lupus.


Disclosure of Financial Relationships: patent: Inventor of Genz-112638 and related 
compounds which are licensed to Genzyme by the University of Michigan.
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Development of IgA Nephropathy in Humanized Mice Expressing IgA1 and 
CD89: Role of IgA1-CD89 Complexes in the Induction of CD71 Mesangial 
IgA Receptor  Laureline Berthelot,1 Christine Papista,1 Pamella H. M. Wang,1 
Ahmed Boumediene,2 Emilie Tissandié,1 Ivan C. Moura,1 Michel Cogné,2 Renato 
C. Monteiro.1  1INSERM U699, Bichat Medical School-Paris Diderot University, 
Paris, France; 2CNRS UMR6101, Limoges University, Limoges, France.


IgA1 glycosylation and IgA-immune complexes are thought to be involved in the 
pathogenesis of IgA nephropathy (IgAN). Spontaneous mouse models, however, do not 
reproduce human disease probably due to differences between mouse and human IgA. While 
mice have only one IgA with a short hinge region, humans have two IgA, the IgA1 being 
involved in IgA deposits. Previously, we have shown that transgenic (Tg) mice expressing 
the human IgA receptor (CD89) on monocyte/macrophages developed spontaneously 
mouse IgA deposits in the mesangium. This appeared only after 18 weeks of age and was 
due to the release of soluble human CD89 complexed with mouse IgA (Launay et al, J Exp 
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Med 2000). However, CD89 was not detectable in the mesangium in this model probably 
due to low affinity between mouse IgA and human CD89. In order to better mimic the 
human disease, we backcrossed α1-knock-in (KI) mice producing human IgA1 to human 
CD89 Tg mice for 9 generations. While both α1-KI and α1-KI/CD89-Tg mice exhibited 
similar levels of IgA1 in sera, only α1-KI/CD89-Tg mice displayed increased levels of 
circulating macromolecular IgA1. α1-KI/CD89-Tg exhibited mesangial IgA1 deposits 
whereas α1-KI mice developed IgA1 deposits mainly in glomerular endocapillary areas 
at 12 weeks. Importantly, α1-KI/CD89-Tg mice exhibited soluble CD89 deposits in the 
mesangium associated with mouse CD71 mesangial overexpression. This was associated 
with increased mesangial expansion and proliferation. Moreover, increased CD11b-positive 
macrophage infiltrates were also observed in double Tg mice. These mice developed an 
increased protein-to-creatinine ratio in their urines and hematuria only in males resembling 
the human disease. In conclusion, mice expressing human IgA1 and CD89 develop IgAN 
with mesangial IgA1 and CD89 deposits associated with overexpression of mouse CD71 
IgA receptor in the mesangium. This model supports the importance of soluble CD89-IgA1 
complexes in the development of IgAN.


Disclosure of Financial Relationships: nothing to disclose
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Th1 and Th17 Cells Induce Experimental Proliferative Glomerulonephritis 
by Different Cellular Effectors  Shaun A. Summers,1 Oliver Steimnetz,1 Ming 
Li,1 Joshua Kausman,1 Doran-Bogdan Borza,2 Hal Braley,3 Stephen Holdsworth,1 
Richard A. Kitching.1  1Monash University, Melbourne, Australia; 2Vanderbilt 
University Medical Center, Nashville; 3CSL Limited, Melbourne, Australia.


Th1 cells promote crescentic glomerular injury. Th17 cells play a role in other immune 
diseases previously attributed to Th1 cells, however the role of effector Th17 cells in 
glomerulonephritis and renal injury is largely unknown. We hypothesized that either Th1 
or Th17 cells can play a role in the development of proliferative glomerulonephritis and 
renal injury.


Th1 or Th17 polarized CD4+ TcR transgenic effector cells (OTII) specific for the model 
antigen ovalbumin (OVA) were injected into Rag1-/- mice, which lack adaptive immunity. 
OVA was planted on the glomerular basement membrane using an OVA-conjugated non-
immunogenic non-nephritogenic IgG1 monoclonal antibody (OVA-Ab) directed against 
mouse α3(IV) collagen. Experiments ended after 21 days.


OVA-Ab or cells alone did not induce significant renal injury, but albuminuria 
was induced by OVA-Ab and cells together. In Rag1-/- mice given OVA-Ab+Th17cells 
albumin excretion peaked early (7days), while albuminuria increased progressively 
after administering OVA-Ab+Th1 cells (baseline 114±5µg/24hours, OVA-Ab+Th1cells 
386±112µg/24hours, OVA-Ab+Th17cells 300±81µg/24hours, p<0.001).


Histological renal injury, measured by abnormal glomeruli and proliferative 
glomerulonephritis was increased in mice given OVA-Ab+Th1 or Th17 cells (OVA-Ab 
alone 13±3%, OVA-Ab+Th1cells 42±3%, OVA-Ab+Th17cells 34±3%, p<0.001). Mice 
given OVA-Ab+Th1cells were the only group to develop crescent formation and segmental 
necrosis (5±1%). Glomerular leukocyte and CD4+ T cell recruitment was increased in mice 
given OVA-Ab+cells. OVA-Ab+Th1 cells resulted in enhanced activation of glomerular 
macrophages (urinary nitrate, iNOS mRNA). Conversely, neutrophil recruitment was 
significantly increased in mice given OVA-Ab+Th17 cells, in line with enhanced renal 
expression of the primary neutrophil chemo-attractant CXCL1.


In response to a planted glomerular antigen Th1 and Th17 CD4+ cells induce functional 
and histological renal injury via different cellular effectors.


Disclosure of Financial Relationships: nothing to disclose
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CCR6 Mediates Renal Recruitment of Th17 Cells and Regulatory T 
Cells in Experimental Glomerulonephritis  Jan-Eric Turner,1 Hans-Joachim 
Paust,1 Oliver M. Steinmetz,1 Anett Peters,1 Jan-Hendrik Riedel,1 Annette 
Erhardt,2 Susanne Fehr,3 Hans-Willi Mittruecker,4 Gisa Tiegs,2 Rolf A. K. 
Stahl,1 Ulf Panzer.1  1III. Medizinische Klinik, Universitaetsklinikum Hamburg-
Eppendorf, Hamburg, Germany; 2Institut für Experimentelle Immunologie 
und Hepatologie, Universitaetsklinikum Hamburg-Eppendorf, Hamburg, 
Germany; 3Servicegruppe Morphologie, Zentrum für Molekulare Neurobiologie, 
Hamburg, Germany; 4Institut für Immunologie, Universitaetsklinikum Hamburg-
Eppendorf, Hamburg, Germany.


The molecular requirements for renal trafficking of Th17 cells in inflammatory kidney 
disease are unknown. In this study, we show that intrarenal IL17+ CD4+ T cells highly 
express the chemokine receptor CCR6, whereas IFNγ+CD4+ T cells are CCR6-negative. 
Intrarenal FoxP3+CD4+ regulatory T cells also express considerable amounts of CCR6.


To investigate the functional role of CCR6 in renal inflammation, we induced a T cell-
dependent mouse model of crescentic glomerulonephritis (nephrotoxic nephritis, NTN) in 
CCR6-deficient mice. Induction of nephritis resulted in upregulation of the only CCR6 
ligand CCL20/LARC (up to 565-fold), followed by T cell recruitment, renal tissue injury, 
albuminuria and loss of renal function. Nephritic CCR6-/- mice showed aggravation of 
renal damage and increased lethality due to uremia. Characterization of renal T cell subset 
infiltration revealed significantly reduced infiltration of Th17 cells in nephritic CCR6-
/- compared to wild type mice, whereas Th1 cell infiltration was unaffected by CCR6 
deficiency. Renal trafficking of FoxP3+ Tregs was also significantly reduced in CCR6-
deficient mice, whereas Treg cell numbers in renal lymphnodes were unchanged.


Transfer experiments with CCR6-deficient and -competent CD4+CD25+ regulatory 
T cells showed that CCR6-dependent renal infiltration of Tregs is essential for their 
immunosuppressive potential in experimental glomerulonephritis.


In conclusion, our data demonstrates that CCR6 mediates renal recruitment of both 
Th17 cells and Treg cells and that the absence of anti-inflammatory Tregs in presence of 
an unhindered Th1 response aggravates experimental glomerulonephritis.


Disclosure of Financial Relationships: nothing to disclose
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IgG Glycan Hydrolysis by EndoS Attenuates ANCA-Mediated 
Glomerulonephritis  Mirjan M. van Timmeren,1 Betty S. van der Veen,1 
Coen A. Stegeman,2 Arjen H. Petersen,1 Thomas Hellmark,3 Mattias Collin,4 
Peter Heeringa.1  1Pathology & Medical Biology; 2Internal Medicine, UMCG, 
Groningen, Netherlands; 3Nephrology; 4Clinical Sciences, Lund University, 
Sweden.


Background
Anti-neutrophil cytoplasmic autoantibodies (ANCA) are considered to be pathogenic 


in ANCA-mediated glomerulonephritis (GN) and vasculitis. Modulation of ANCA 
IgG glycosylation may potentially reduce its pathogenicity. The bacterial enzyme 
Endoglycosidase S (EndoS) specifically hydrolyzes the conserved asparagine-linked 
glycans on IgG heavy chains, abolishing Fc receptor-mediated activation of leukocytes 
and complement.


Objective
To investigate whether IgG hydrolysis by EndoS attenuates ANCA-mediated GN.
Methods
We investigated the effect of EndoS or control treatment (1µg/100µg IgG, 2h at 37°C) 


of patients’ ANCA IgG (MPO and Pr3, each n=5) on neutrophil respiratory burst (DHR) and 
degranulation (lactoferrin ELISA) in vitro. In a mouse model of anti-MPO IgG induced GN 
we investigated the effect of EndoS treatment on disease development. Mice were injected 
i.v. with anti-MPO IgG that was pre-incubated with EndoS or control buffer followed by 
i.p. LPS injection (1500EU/g) and sacrificed at day 1 or 7 (n=6/group).


Results
In vitro, EndoS treatment did not affect antigen binding capacity of the ANCA IgG as 


determined by ELISA and indirect immunofluorescence. EndoS treatment of MPO- and 
Pr3-ANCA IgG inhibited neutrophil activation (76.2±17.1 and 75.6±17.7% inhibition 
resp. compared to control, both p<0.01) and degranulation (76.7±9.6 and 72.6±7.8% 
inhib. resp, both p<0.05).


In vivo, EndoS treatment inhibited hematuria at day 1, leukocyturia at day 7, and 
albuminuria at day 1 (EndoS: 57±29 µg/18h vs control: 250±192) and 7 (55±22 vs 
2126±1237, both p=0.002). Also, glomerular neutrophil influx was reduced at day 1 
(0.8±0.1 neutr/glom vs 2.5±0.5, p=0.0001) and glomerular crescent formation at day 7 
(0.5±1.2% vs 19.8±4.8, p<0.0001).


Conclusion
IgG glycan hydrolysis by EndoS attenuates ANCA-induced neutrophil activation in 


vitro and protects against anti-MPO IgG induced GN in vivo. This suggests that modulation 
of IgG glycosylation by EndoS is a promising strategy to interfere with ANCA-mediated 
inflammatory processes.
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Renal Medullary NGAL Is Essential To Suppress Urinary Tract Infection  
Neal A. Paragas,1 Ritwig A. Kulkarni,1 Kiyoshi Mori,2 Adam Ratner,1 Jonathan 
M. Barasch.1  1Medicine, Columbia University, New York, NY; 2Graduate School 
of Medicine, Kyoto University, Kyoto, Japan.


NGAL has been known to have bacteriostatic properties because of its affinity for 
the bacterially produced iron binding catecholate-siderophore, however the function of 
secreted NGAL from the kidney into the urine is unknown. To establish whether NGAL 
can inhibit the growth of bacteria relevant to urogenital tract such as uropathogenic E. Coli, 
we grew the CFT073 strain in the presence and absence of NGAL. We found that NGAL 
significantly inhibited bacterial growth, and that the inhibition was rescued by the addition 
of iron. To determine the importance of urinary NGAL in UTI, we challenged a mouse with 
CFT073 and monitored its urinary NGAL and urinary colony formatting units for the period 
of a week. We found first that the intensity of urinary CFU was mirrored by the intensity 
of urinary NGAL and urinary NGAL was not detectable once the infection cleared. We 
generated an EIIa-cre deleted NGAL conditional KO mouse to further determine the role 
NGAL in an acute UTI. Wild type mice were able to clear the UTI within three days while 
sibling matched NGAL KOs took 6 days to clear the infection. We determined the relative 
contribution of the urogenital tract organs, the bladder and the kidney, to the urinary NGAL 
pool. We report that the kidney had a 168.10% percent increase in Ngal message while the 
bladder had a 7.68% increase in Ngal message. Furthermore, primary cells from a mouse 
kidney responded to lipidA and also heat inactivated CFT073 indicating that the kidney 
responded to a urinary tract infection through the Toll-like receptor system. These data 
are supported by studies using TLR2 and TLR4 knockout mice. We conclude that in vitro 
NGAL can significantly inhibit bacterial growth in low iron conditions (like urine) and can 
be reversed by the addition of iron. We found in the animal model that uNGAL is essential 
to rapidly clear UPEC in an acute urinary tract infection. Urinary NGAL chelates iron and 
arrests bacterial infection in the urogenital tract by sequestration of catecholate-siderophore 
bound iron acquisition and excretes Fe into the urine in a chelated form.


Disclosure of Financial Relationships: nothing to disclose
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Uromodulin Levels Are Associated with Common Variation in the UMOD 
Gene and Risk of Incident Chronic Kidney Disease  Anna Kottgen,1 Shih-Jen 
Hwang,2 Martin G. Larson,3 Qin Fu,1 Jennifer E. Van Eyk,1 Michael G. Shlipak,4 
Wen Hong L. Kao,1 Qiong Yang,3 Josef Coresh,1 Daniel Levy,2 Caroline S. Fox.2,5  
1Johns Hopkins University; 2NHLBI’s Framingham Heart Study, Center for 
Population Studies; 3Boston University School of Public Health; 4San Francisco 
VA Medical Center and UCSF; 5Brigham and Women’s Hospital and Harvard 
Medical School, Boston, MA.


Background: Using genome-wide association studies, we recently identified common 
variants in the UMOD gene region, including rs4293393, as associated with chronic 
kidney disease (CKD) and estimated glomerular filtration rate (eGFR). UMOD encodes 
for uromodulin (Tamm-Horsfall protein). Whether uromodulin levels are associated with 
genetic variants in UMOD or with the risk of developing CKD in population-based studies 
is unknown.


Methods: We designed an age- and sex-matched case-control study (n=200) of incident 
CKD (eGFR <60 ml/min/1.73m2), nested within the Framingham Heart Study (FHS). 
Baseline urinary uromodulin concentrations were quantified and related to case-control 
status and to genotype at rs4293393. Genotype associations with uromodulin concentrations 
were replicated in the ARIC Study (n=42).


Findings: Geometric means of uromodulin concentrations were 51% higher in cases 
(5.6 ug/ml) compared to controls (3.7 ug/ml; p=0.016). The odds ratio of CKD per standard 
deviation increase of uromodulin concentrations was 1.72 (95% CI 1.07-2.77, p=0.03) 
after accounting for CKD risk factors and baseline eGFR. Lower urinary uromodulin 
concentrations were observed per each copy of the protective C allele at rs4293393 in 
FHS (5.5, 3.1, and 1.5 ug/ml for 0, 1, and 2 copies [p=0.001]) and ARIC (6.6, 6.5, and 2.8 
ug/ml, respectively [p=0.01]).


Interpretation: Elevated uromodulin concentrations in urine precede the development 
of CKD and are strongly associated with a common polymorphism in the UMOD gene 
region. Variants in the UMOD gene may protect from the development of CKD by a 
mechanism that includes lower concentrations of urinary uromodulin, suggesting a potential 
new target for diagnostic and therapeutic studies.
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Genome Scale Cytosine Methylation Maps in Chronic Kidney Disease 
(CKD)  Davoud Mohtat,1 Han Si,1 Masako Suzuki,2 James Pullman,3 John M. 
Greally,2 Katalin Susztak.1  1Department of Pediatrics and Medicine/Nephrology, 
Albert Einstein College of Medicine, Bronx, NY; 2Department of Molecular 
Genetics, Albert Einstein College of Medicine, Bronx, NY; 3Department of 
Pathology, Montefiore Medical Center, Bronx, NY.


Epigenetic modifications involving chromatin methylation, acetylation and DNA 
methylation are both reversible and heritable genetic changes that play key roles in 
defining gene transcription. In so doing, these changes alter cell identity and influence 
disease development.


We hypothesized that DNA methylation patterns, which may be imprinted during 
development or later in life under unfavorable environmental conditions, are different in 
healthy and diseased kidneys. We postulated that these varying patterns lead to differences 
in mRNA expression levels, ultimately contributing to the development and progression 
of chronic kidney disease.


We performed genome scale DNA methylation assays (HELP=HpaII tiny fragment 
enrichment by ligation-mediated PCR) on microdissected human kidney samples of 
patients with stage IV and V CKD with Diabetic Nephropathy (DNP) and Hypertensive 
renal disease and controls (n=13). We also analyzed global gene expression changes on 
the same samples using Affymetrix microarrays.


Our results indicated that the overall percent of methylated loci were similar in control 
and CKD samples. Specifically, 273 loci were identified with a differential methylation 
pattern (p<0.0001). Several genes and loci were identified that had altered patterns of both 
DNA methylation and mRNA levels. We found that hypomethylation in a loci close to the 
PDCL3 gene was associated with increased expression. We also found that hypomethylation 
in the DNP locus on chromosome 14 was associated with increased mRNA expression 
of the TRAF3 gene. Conversely, we found hypermethylation in the TSHZ1 locus on 
chromosome 18q22.3 which is a DNP susceptibility locus, to be associated with decreased 
gene expression in CKD kidneys.


Epigenetic modifications present in CKD kidneys may play a critical role in regulating 
gene expression, ultimately leading to the development and progression of CKD.
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Massively Parallel Sequencing of Urinary Exosomes for Renal Disease 
Biomarker Discovery  Leileata M. Russo,1 Kevin C. Miranda,1 Daniel T. 
Bond,1 Joshua Z. Levin,2 Xian Adiconis,2 Carsten Russ,2 Chad Nusbaum,2 
Dennis Brown.1  1Center for Systems Biology & Program in Membrane Biology, 
Massachusetts General Hospital/Harvard Medical School, Boston, MA; 2Genome 
Sequencing and Analysis Program, Broad Institute, Cambridge, MA.


Here we investigate nucleic acids within urinary exosomes as a potential novel source 
of new and much needed biomarkers for renal disease. Exosomes are small lipid bilayer 
vesicles released by cells into various bodily fluids including the blood and urine potentially 


enabling us to sample the transcriptional profile of an organ without the need for an invasive 
biopsy. Using differential ultracentrifugation and standard nucleic acid isolation techniques 
we demonstrate that urinary exosomes contain nucleic acids predominantly in the form of 
RNA. These nucleic acids were not from extra-exosomal contamination and may thus be 
more representative of functioning cells of the kidney in contrast to nucleic acids extracted 
from whole urine which may represent apoptotic cells and free DNA. The profile of RNA 
within urinary exosomes was revealed to be similar to that found in whole cells and included 
18S and 28S rRNA previously unreported in serum-derived exosomes. The analysis of 
renal genes by PCR demonstrated that mRNA transcripts from various regions of the 
nephron and collecting duct could be identified demonstrating that a wide variety of cells 
release exosomes. Using massively parallel sequencing we reveal that urinary exosomes 
contain a myriad of sequences that can be categorized via Gene Ontology (GO analysis) 
into Biological Process, Cellular Components and Molecular Function, which likely reflect 
both mature and immature RNA sequences highlighting the broad range of potential nucleic 
acid-derived biomarkers they contain. In conclusion, we demonstrate for the first time that 
i) urinary exosomes act as a non-invasive means to obtain a transcriptional profile of the 
kidney without the need for renal biopsy and ii) massively parallel sequencing can be used 
to identify new biomarkers of renal disease at the nucleic acid level, changes in which may 
precede known markers of renal dysfunction such as albuminuria and GFR.
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The miR-30 miRNA Family Regulates Xenopus Pronephros Development 
by Targeting the Transcription Factor Xlim1/Lhx1  Oliver Wessely, Raman 
Agrawal, Uyen Tran.  Cell Biology & Anatomy, LSU Health Sciences Center, 
New Orleans, LA.


MicroRNAs (miRNAs) are small non-coding RNA molecules that regulate gene 
expression at the post-transcriptional level. They are involved in diverse biological processes 
such as development, differentiation, cell proliferation and apoptosis. Here we studied the 
role of miRNAs during kidney development in the amphibian Xenopus laevis. To unravel 
the global role of miRNAs during pronephric kidney development two key proteins involved 
in miRNA biogenesis, Dicer and Dgcr8, were disrupted by antisense morpholino oligomer 
knockdown. These embryos developed a range of kidney defects including edema formation, 
delayed renal epithelial differentiation and abnormal patterning. To identify a causative 
miRNA mouse and frog kidneys were screened for putative candidates. Among those, 
the miR-30 family showed the most prominent kidney-restricted expression. Moreover, 
knockdown of miR-30a-5p, phenocopied most of the pronephric defects observed upon 
global inhibition of miRNA biogenesis. Molecular analyses revealed that miR-30 regulated 
the LIM-class homeobox factor Xlim1/Lhx1, a major transcriptional regulator of kidney 
development. miR-30 targeted Xlim-1/Lhx1 via two previously unrecognized binding sites 
in its 3’UTR and thereby restricted its activity. During kidney development Xlim1/Lhx1 is 
required in the early stages, but is down-regulated subsequently. However, in the absence 
of miR-30 activity Xlim-1/Lhx1 was maintained at high levels and therefore interfered 
with the terminal differentiation of the amphibian pronephros. Together, these data suggest 
important functions for miRNAs by regulating several aspects of cell differentiation during 
early phases of kidney development.
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MicroRNA-Target Pairs in Renal Tubular Epithelial-Mesenchymal 
Transition  Yi Fang,1,2 Yong Liu,1 Zhongmin Tian,1,3 Domagoj Mladinov,1 Isaac 
R. Matus,1 Xiaoqiang Ding,2 Andrew S. Greene,1 Mingyu Liang.1  1Medical 
College of Wisconsin, Milwaukee, WI; 2Fudan University Zhongshan Hospital, 
Shanghai, China; 3Xi’an Jiaotong University, Xi’an, Shaanxi, China.


Tubular epithelial-mesenchymal transition (EMT) may contribute importantly to 
tubulointerstitial fibrosis and the progression of renal diseases. MicroRNAs (miRNAs) 
are small regulatory RNA molecules that modulate the activity of specific mRNA targets 
and play important roles in a wide range of physiologic and pathologic processes. We 
hypothesized that miRNAs and their targets might be involved in the development of 
tubular EMT. Human renal epithelial cells (HK2) were treated with transforming growth 
factor beta1 (TGFbeta1, 3 ng/ml) or vehicle control for 24 hours. The expression levels 
of 376 human microRNAs were measured by real-time RT-PCR. Target expression was 
analyzed at the protein level using the DIGE and mass spectrometry method. We found 
that TGFbeta1 caused substantial alterations in the microRNA expression profile. Sixteen 
microRNAs were upregulated and 17 down-regulated. Proteomic analysis identified 18 
proteins that were upregulated and 16 down-regulated by TGFbeta1. Of the microRNAs and 
proteins that exhibited reciprocal changes in expression following the TGFbeta1 treatment, 
37 pairs met the sequence criteria for microRNA-target interactions. MiR-382, which was 
upregulated by TGFbeta1, had five predicted target proteins that were down-regulated by 
TGFbeta1. 3’-untranslated region reporter analyses confirmed the suppression of all five 
targets by miR-382. The study provided experimental evidence in the form of reciprocal 
expression at the protein level for a large number of predicted microRNA-target pairs. The 
results suggest that miRNAs might play an important role in renal tubular EMT.
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The Transcription Factors WT1 and Foxc2 Control a Gene Regulatory 
Network for Podocyte Development in Xenopus  Jeffrey T. White, Oliver 
Wessely.  Cell Biology & Anatomy, LSU Health Sciences Center, New Orleans, 
LA.


The podocyte is a highly specialized cell present in the glomus/glomerulus. It forms 
the size exclusion barrier of the kidney and is instrumental for kidney function. Five 
transcription factors, WT1, Foxc2, Tcf21, Lmx1b and MafB, have been implicated in 
podocyte development. But it is still unknown how these proteins interact and contribute to 
podocyte specification. To address this question, we assembled a gene regulatory network 
for podocyte development using the Xenopus pronephros as a paradigm. Knockdown of each 
transcription factor using antisense morpholino oligomers interfered with specific aspects 
of podocyte formation. However, only the simultaneous knockdown of WT1 and Foxc2 
completely abolished podocyte development. It eliminated the expression of all downstream 
podocyte genes and prevented the recruitment of blood vessels and mesangial-like cells 
into the glomus. In the complementary experiments overexpression of WT1 and Foxc2 
was sufficient to increase podocyte gene expression within the glomus. But no podocytes 
could be detected elsewhere. Indeed, the analysis of extracellular signaling pathways, such 
as Hedgehog and Notch, suggested that local signals have an important role to restrict 
podocyte formation to the glomus. In summary, our study provides the first example for a 
gene regulatory network of podocyte development. It shows that no single gene controls 
podocyte specification on its own. Instead, the correct spatio-temporal activation of the 
transcriptional program depends on the cooperation of two transcription factors WT1 and 
Foxc2 with additional signaling inputs.
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HIV-1 Interferes with Podocyte Gene Trans-Regulation  Sindhuri Prakash,1 
Natalia Papeta,1 Zongyu Zheng,1 Jeremiah Martino,1 Paul E. Klotman,2 Richard 
P. Lifton,3 Vivette D. D’Agati,4 Ali Gharavi.1  1Medicine, Columbia University, 
New York, NY; 2Medicine, Mount Sinai, New York, NY; 3Genetics, Yale University, 
New Haven, CT; 4Pathology, Columbia University, New York, NY.


HIV-1 associated nephropathy (HIVAN) is a complex, heritable trait characterized by 
the dysregulation of podocytes leading to collapsing glomerulopathy. In humans, HIVAN 
susceptibility is associated with polymorphisms of Myosin heavy chain 9 (MYH9). 
The HIVAN phenotype is well recapitulated in HIV-1 transgenic mice on the FVB/N 
genetic background (TgFVB), whereas mice of other genetic backgrounds are resistant. 
We previously showed that HIVAN susceptibility loci (HIVAN1, 2) encode podocyte 
transregulators and operate in the same pathway as Myh9. To follow up this data, we 
produced a backcross between TgFVB and the resistant Balb/c mouse strain (n=156). 
The progeny rapidly developed glomerulosclerosis and renal failure. We performed a 
genome wide linkage scan with 622 informative makers and found a single QTL on Chr 
6 affecting kidney injury (Lod=4.5 at 120-150mbp), thus revealing a novel susceptibility 
locus, named HIVAN4. Further, we performed expression QTL analysis of podocyte 
genes in both transgenic (n=126) and non-transgenic (n=24) cohorts. In transgenic mice, 
expression of nephrosis homolog 2 (Nphs2) is trans-regulated by HIVAN4 (Lod=2.43), 
while Myh9 and Myosin heavy chain 10 (Myh10) are transregulated by a locus on Chr. 
15 (Lod=2.5, 2.3 at 3-39mbp). In contrast, non-transgenic mice display a different pattern 
of transregulation where Nphs2 and Myh9 are transregulated by a locus on Chr 2 (Lod= 
2.34, 2.19 at 20-85mbp), and Myh10 is transregulated by a locus on Chr 3(Lod=3.24 at 
136-156mbp). This data indicates a strong interaction between HIV-1 and podocyte gene 
trans-regulators and this altered pattern of transcript regulation likely contributes to the 
dysregulated podocyte phenotype in HIVAN. Therefore a systematic examination of 
podocyte gene transregulation in the presence or absence of HIV can elucidate critical 
pathways mediating HIVAN pathogenesis.
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LC-MS/MS-Based Proteomic Profiling of Urinary Exosomes in Renal 
Transplantation  Maria T. Gandolfo,1 Trairak Pisitkun,2 Samarjit Das,1 Mark 
A. Knepper,2 Serena M. Bagnasco.1  1Pathology, Johns Hopkins University, 
Baltimore, MD; 2NHLBI, NIH, Bethesda, MD.


Acute rejection and tubular injury are important risk factors for poor outcome in renal 
transplant. Early detection and treatment of these pathologic processes is crucial in the post-
transplant management of kidney allograft recipients. While renal biopsy remains the gold 
standard to correctly identify these lesions, less invasive diagnostic tests would be highly 
desirable. Human urine contains exosomes derived from all cell types facing the lumen 
of the renal tubules, and the glomerular Bowman’s space. Urinary exosomes may contain 
proteins that change in abundance in physiological and pathological states, and consequently 
exosome analysis has been proposed as a mean of biomarker discovery. To discover potential 
biomarkers, we performed proteomic profiling by nanospray Liquid Chromatography-
Tandem Mass Spectrometry (LC-MS/MS, LTQ-ORBITRAP) on trypsin-digested exosome 
proteins pooled from 3-4 urine samples in each of 4 groups of kidney allograft recipients. 
Based on the biopsy findings these groups were: Cell Rejection (CR); Tubular Injury (T); 
Antibody Mediated Rejection (AMR); Normal histology (N). This analysis identified 426 
proteins in the CR group, 379 in the T group, 369 in the AMR group, and 304 in the N 
group. Of all proteins, 50% were identified only in one of the three groups, and 25% were 
present in each of the groups. Every group included relatively abundant albumin preprotein, 
uromodulin, transferrin, together with histone proteins, myosin, annexins, and heat shock 


proteins, these are frequently found in exosomes, and were not considered relevant as 
potential biomarkers. Up to 95 proteins of interest were identified, some detected in only 
one of the groups. NGAL, defensin, retinol binding protein, and cystatin C were present 
in CR and T groups, but not in the AMR group, consistent with their previously reported 
association with tubular damage. This preliminary screening of urine exosome proteins by 
LC-MS/MS shows that urine exosomes can be a source of potential protein biomarkers of 
allograft injury in kidney transplant recipients.
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A Systems Biology Approach To Link Acute Kidney Injury and Chronic 
Kidney Disease  Paul Perco,1,2 Irmgard Mühlberger,1 Julia Wilflingseder,3 
Michael Rudnicki,4 Gert Mayer,4 Bernd Mayer,1 Rainer Oberbauer.2,3  1R & 
D, Emergentec Biodevelopment GmbH, Vienna, Austria; 2Department of 
Nephrology, Medical University of Vienna, Vienna, Austria; 3Department of 
Nephrology, KH Elisabethinen, Linz, Austria; 4Department of Nephrology and 
Hypertension, Medical University of Innsbruck, Innsbruck, Austria.


Aim: We present a systems biology motivated analysis approach for linking molecular 
mechanisms driving acute kidney injury (AKI) and chronic kidney disease (CKD).


Methods: We have derived a collection of AKI and CKD -omics data from various 
transcriptomics experiments, complemented by respective proteomics and metabolomics 
profiles. All reported features showing differential abundance between healthy and diseased 
tissue were mapped on a molecular dependency graph holding about 70,000 annotated 
human proteins [Bernthaler et al. 2009 Mol Biosyst]. Each graph node codes for a particular 
protein and edges between nodes encode pairwise dependencies. Dependencies were 
computed based on protein interaction information, similarity in gene expression, conjoint 
regulatory patterns, and assignment to functional ontologies.


Results: We retrieved 959 relevant features from transcriptomics, 34 from proteomics 
studies and 54 from metabolomics for both AKI and CKD. 33 features were associated with 
both diseases, and on the level of the dependency graph we were able to identify highly 
connected subnetworks holding profiles of both diseases. Three of the highest ranked 
subnetworks held in total 37 AKI and 16 CKD features. The first cluster mainly contained 
features involved in extracellular matrix protein-mediated signaling and cell adhesion. 
Members of the integrin family formed a second cluster in the protein network being 
responsible for cell structure and cell motility. Cluster three held a variety of proteolytic 
molecules as well as proteins involved in immunity and defense.


Conclusion: Subnetworks describing molecular mechanisms associated with AKI 
and CKD become apparent when integrating various omics profiles, providing links to 
cell adhesion and cell structure, extracellular matrix rearrangements, as well as molecular 
pathways associated with immunoregulatory processes.
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Sweet Pee: A New Mouse Model for Glucosuria  Joseph P. Ly,1 Janet Rossant,2 
Lucy Osborne,3 Colin McKerlie,4 Ann Flenniken,5 Susan Quaggin.6  1Samuel 
Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada; 
2Samuel Lunenfeld Research Institute, Hospital for Sick Children, Toronto, ON, 
Canada; 3Samuel Lunenfeld Research Institute, University of Toronto, Toronto, 
ON, Canada; 4Samuel Lunenfeld Research Institute, Mount Sinai Hospital, 
Toronto, ON, Canada; 5Samuel Lunenfeld Research Institute, Mount Sinai 
Hospital, Toronto, ON, Canada; 6Samuel Lunenfeld Research Institute, Mount 
Sinai Hospital, Toronto, ON, Canada.


Diabetic nephropathy (DN) is the leading cause of endstage renal failure in developed 
countries. High glucose concentration within the proximal tubular cells (PTC) is involved 
in regional production of ROS which may mediate downstream DN. There is an interest in 
exploiting the kidney’s handling of glucose as a potential treatment for diabetes. PURPOSE: 
To discover genes crucial for renal diseases. METHODS: N-ethyl-N-nitrosourea mouse 
mutagenesis identifed an autosomal dominant heritable renal mutant, SweetPee, which 
exhibited renal glucosuria. Genome-wide microsatellites generated rough maps and SNPs 
tightened the critical regions. RESULTS: Mutagenized C57BL/6J and wildtype C3H/
HeJ were used to generate the SweetPee mutant. More than 1500 mice have survived to 
weaning. Glucosuria is a heritable trait with an autosomal dominant pattern of inheritance. 
The glucosuria ranged from 2.8 to over 55 mmol/L. No glucose is found in the urine of the 
control littermates. The mutants had normal glycemia. As seen in humans, heterozygotes 
demonstrated intermittently fluctuating levels of glucosuria, where homozygotes had 
consistent high-grade glucosuria. The mutants were not significantly different in size, renal 
function and lifespan. Fine-mapping identified a critical region, within which SLC5A2, 
the gene encoding for the sodium-glucose cotransporter SGLT2. Preliminary results from 
Western Blotting showed a decline in protein expression of SGLT2 in PTC of the homozygote 
mutants. Currently, no knockout models are available for this gene. CONCLUSION: We 
have identified a new model with reproducible glucosuria and a candidate gene SGLT2. 
SGLT2’s role in reabsorbing glucose makes it an attractive therapeutic target.
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Associations between Acute Phase Proteins and Body Size in the 
Comprehensive Dialysis Study  Kirsten L. Johansen,1,2 B. Grimes,3 G. M. 
Chertow,4 T. Dwyer,5 S. Cheng,3 G. A. Kaysen.5,6  1Medicine, UCSF, San 
Francisco, CA; 2Medicine, San Francisco VA, San Francisco, CA; 3Biostatistics, 
UCSF, San Francisco, CA; 4Medicine, Stanford, Palo Alto, CA; 5Medicine, UC 
Davis, Davis, CA; 6Medicine, VA Northern California, Mather, CA.


Background: Although the levels of acute phase proteins (APP) have long been 
associated with outcomes among patients on dialysis, few studies have investigated the 
determinants or correlates of these proteins or their changes over time. The purpose of 
this study was to determine the extent to which APP are related to body size (BMI) and 
comorbidity among incident dialysis patients enrolled in the Comprehensive Dialysis Study 
(CDS), a national sample of incident dialysis patients enrolled during 2005-2007. Methods: 
Of the 1,646 participants in the CDS, 269 donated blood samples at baseline and quarterly 
for up to one year. Abumin (ALB), prealbumin (PAB), CRP, α 1 acid glycoprotein (AAG), 
and transferrin (TXF) were measured. Age, sex, BMI, and comorbidities were recorded from 
2728 forms. We constructed mixed models to determine baseline associations among APP, 
BMI, and comorbidities as well as changes in the APP with time and explored whether age, 
sex, BMI and comorbidity modified time trends. Results: At each timepoint the positive 
APPs, CRP (log) and AAG correlated directly and were each inversely correlated with 
TXF ALB and PAB (p<0.0001). Although some APPs were associated with comorbidities, 
the associations were generally weak. BMI directly correlated with CRP, AAG and PAB, 
inversely with TXF, but not with ALB, even after adjustment for comorbidities. ALB 
increased over time, but other APPs showed no consistent time trends over the one year of 
study, and there were no significant time x comorbidity. Conclusion: BMI is associated with 
all APP studied except ALB. The association of BMI with CRP, AAG, and TXF indicated 
more inflammation with higher BMI. In contrast, the direct correlation with PAB and absence 
of correlation with ALB suggests a complex association between obesity, nutritional status 
and inflammation. These findings may help to explain the obesity paradox in ESRD.
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Apolipoprotein A-I Levels Are Inversely Associated and Vary Temporally 
with Inflammation in Incident Dialysis Patients  George A. Kaysen,1,2 B. 
Grimes,3 G. M. Chertow,4 T. Dwyer,1 K. J. Johansen.5,6  1Medicine, UC Davis, 
Davis, CA; 2Medicine, VA Northern California, Mather, CA; 3Biostatistics, 
UCSF, San Francisco, CA; 4Medicine, Stanford, Palo Alto, CA; 5Medicine, 
UCSF, San Francisco, CA; 6Medicine, VA San Francisco, San Francisco, CA.


Background: In the general population, Apo A I, the principal apolipoprotein in 
High Density Lipoprotein (HDL), is inversely associated with body mass index (BMI) 
and diabetes and is associated with vascular disease. The purpose of this study was to 
evaluate how BMI, inflammation and comorbidities influence baseline Apo A I and its 
change over time in the Comprehensive Dialysis Study (CDS), a special data collection 
study incorporated into the USRDS. Methods: Positive acute phase proteins C-reactive 
protein (CRP) and α 1 acid glycoprotein (AAG) were measured at baseline and quarterly 
for one year in patients initiating dialysis during 2005 to 2007. Co-morbidities and BMI 
were recorded from 2728 forms. Data were adjusted for age and sex with a mixed model. 
Results: Baseline Apo A I was 128±24 mg/dL (mean SD) and was greater in women by 
16.5 mg/dL (P <0.0001) and in non-diabetics by 9.8 mg/dL (P = 0.016). Baseline Apo 
A I was inversely correlated with CRP (P<0.0001) and AAG (P <0.0001). Apo A I was 
inversely correlated with BMI after adjustment for comorbidities (CHF, atherosclerotic 
cardiovascular disease and diabetes). Change in Apo A I inversely correlated with change 
in CRP (P<0.0001) and AAG (P <0.0001) but the change was not associated with age sex 
or comorbidities. Conclusions: Temporal changes in Apo A I are associated with changes 
in positive acute phase proteins in dialysis patients. Thus Apo A I acts as a negative acute 
phase protein. Apo A I level is associated with diabetes and BMI at baseline but its variation 
is not. Inflammation is an important determinant of apo A I in dialysis patients and may 
be one reason for the observed association between apo A I levels and vascular disease. 
Levels of this important anti-inflammatory protein decline with inflammation in dialysis 
patients removing one mechanism of protection from vascular injury
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Soluble CD14 Levels, Interleukin-6 and Mortality among Prevalent 
Hemodialysis Patients  Juan Jesus Carrero,1 Dominic S. C. Raj,2 Vallabh 
O. Shah,3 Abdul Rashid Qureshi,1 Peter Barany,1 Olof Heimburger,1 Jennet 
Ferguson,3 Bengt Lindholm,1 Pope L. Moseley,3 Peter Stenvinkel.1  1Renal 
Medicine & Baxter Novum, Karolinska Institutet, Sweden; 2Renal Diseases 
& Hypertension, George Washington University; 3University of New Mexico 
Health Sciences Center, Albuquerque.


Background: CD14 is a pattern-recognition receptor that plays a central 
immunomodulatory role in pro-inflammatory signaling in response to a variety of ligands, 
including endotoxins. CD14 protein is present in two forms, soluble (sCD14) and membrane-
bound. Here we studied the implications of elevated sCD14 in hemodialysis (HD) patients. 
We hypothesized that sCD14 elevation may link to cytokine activation and protein-energy 
wasting (PEW), predisposing to increased mortality.


Methods: Prospective observational study of 211 prevalent HD patients, median 
age of 66 years, 29 months of vintage dialysis time and followed-up for mortality for a 
median of 31 months. sCD14 and endotoxin was studied in relation to other markers of 
inflammation and PEW. Mortality prediction was made on tertiles of baseline circulating 
sCD14 corresponding to <2.84, 2.85-3.62, and >3.63 ug/mL.


Results: The median value of sCD14 was 3.2 µg/mL (25th - 75th percentile, 2.7 to 
3.9). sCD14 correlated positively with CRP, interleukin-6, endotoxin and long pentraxin-3, 
and negatively with S-albumin, muscle mass and handgrip strength. Patients with elevated 
sCD14 had lower BMI and increased prevalence of muscle atrophy. Patients within the 
highest sCD14 tertile had a crude morality Hazard ratio of 1.94 (95% CI 1.13-3.32), that 
persisted after adjustment for multiple confounders (HR 3.11 [95% CI 1.49-6.46]). Among 
patients with persistent inflammation, the presence of concurrent elevation of sCD14 levels 
gradually increased the mortality risk, but this effect was less than multiplicative and failed 
to show a statistical interaction.


Conclusions: sCD14 is associated with inflammation and PEW in HD patients. It is 
a strong and independent predictor of mortality that warrants further assessment in the 
clinical setting regarding its usefulness as a complementary prognosticator to other general 
inflammatory markers.
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Effects of Intradialytic Exercise Training on Inflammation, Oxidative 
Stress and Epicardial Fat  Ken R. Wilund,1 Emily J. Tomayko,1 Pei-Tzu 
Wu,1 Sri Vallurupalli,2 James Kumar,3 Batlagundu Lakshminarayanan,3 Bo 
Fernhall.1  1Department of Kinesiology and Community Health, University of 
Illinois, Champaign-Urbana, Urbana, IL; 2Department of Medicine, Southern 
Illinois University School of Medicine, Springfield, IL; 3Department of Internal 
Medicine, University of Illinois, Champaign-Urbana, Urbana, IL.


Endurance exercise training improves physical function in dialysis patients, but few 
studies have examined its effect on inflammation, oxidative stress, and other markers of 
cardiovascular disease (CVD) risk. The purpose of this study was to examine the effects of 
4 months of intradialytic cycling on novel CVD risk factors and functional CVD outcomes. 
METHODS: 17 hemodialysis patients were randomly assigned to an exercise training (EX; 
n=8) or control group (CON; n=9) for 4 months. Exercise consisted of cycling 3 days/week 
during dialysis for 45 min/session. Before and after the intervention, physical function was 
measured by a shuttle walk test, serum markers of inflammation (CRP, IL-6, and fetuin-A) 
and oxidative stress (TBARS) were measured by ELISA, and arterial stiffness, carotid intima 
media thickness (IMT), epicardial fat, and cardiac function were measured by ultrasound. 
RESULTS: Performance on the shuttle walk test increased by 15% in EX (p = 0.02), but 
did not change in CON (p = 0.40). There was no change in inflammatory markers, carotid 
IMT or myocardial performance index in either group. However, TBARS was reduced 
by 60% in EX (p = 0.02), but did not change in CON (p = 0.80). There also was a trend 
for a reduction in aortic pulse wave velocity, a measure of central artery stiffness, in EX 
(-29%, p = 0.1), but not in CON (-0.2%, p = 0.9). In addition, epicardial fat thickness was 
reduced in EX (-11%, p = 0.03), but not in CON (-0.0%, p = 0.96), and the change in 
epicardial fat was inversely correlated with the change in shuttle walk time (r = -0.63, p = 
0.03). CONCLUSION: Intradialytic exercise training does not appear to reduce systemic 
markers of inflammation, but may improve CVD risk by reducing oxidative stress, arterial 
stiffness, and epicardial fat levels.


Disclosure of Financial Relationships: nothing to disclose


SA-FC384


Sevelamer Decreases Systemic Inflammation in Dialysis Patiens through Its 
Endotoxin Binding Affects  Andréa E. M. Stinghen,1,2 Simone M. Gonçalves,2 
Aline Hauser,2 Fábio S. Branco,1 Bettina Gruber,1 Sérgio Bucharles,2 Roberto 
Pecoits-Filho.2  1Basic Pathology, Universidade Federal do Paraná, Curitiba, 
Paraná, Brazil; 2Center for Health and Biological Sciences, Pontifícia 
Universidade Católica do Paraná, Curitiba, Paraná, Brazil.


Toxins produced in the organism and accumulated in uremic state play a pivotal role 
in the development of systemic complications of chronic kidney disease (CKD), which 
are mediated by activation of the immune system. Specific triggers of inflammation in 
CKD are largely unknown and strategies aiming to reduce circulating ligands that could 
start the inflammatory response are potentially important, as we previously demonstrated 
in an experimental study of endotoxemia treated with sevelamer. In the present study we 
investigated the impact of sevelamer hydrochloride treatment in reducing endotoxemia 
and inflammation in a group of hemodialysis patients.


Hemodialysis patients (HD), who were converted from calcium carbonate treatment 
to sevelamer based on KDOQI guidelines were included and prospectively followed for 6 
months. Systemic inflammation was evaluated by serum ultra-high-sensitivity C-reactive 
protein (hsCRP) using an automated immunoturbidimetric assay. Endotoxin was measured 
using Limulus Amebocyte Lysate (LAL) chromogenic endpoint assay. All the analyses were 
performed immediately before conversion and after 6 months of treatment.


Twenty-six patients (17±3 months on HD), 52±2 years old, 38% males, 11% diabetics) 
were included. Levels of hsCRP and endotoxin significantly decreased after 6 months of 
conversion to sevelamer compared with baseline.
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We conclude that sevelamer treatment leads to a decrease in endotoxins levels, 
which was accompanied by a parallel decrease in CRP, suggesting that endotoxemia may 
contribute to the systemic inflammation in HD patients, which was partially reduced by 
the use of sevelamer.
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Permeability of High-Flux Dialyzers to Low-MW DNA Fragments  Xia 
Tao,1 Peter A. Megdal,1 Samuel K. Handelman,1 Nicholas Hoenich,3 Murat 
Sipahioglu,2 Nathan W. Levin,2 Peter Kotanko,2 Garry J. Handelman.1  
1University of Massachusetts, Lowell, MA; 2Renal Research Institute, New York, 
NY; 3Newcastle University, United Kingdom.


Short DNA fragments from bacteria, containing the non-methylated-CpG motif, are 
able to initiate inflammation via the Toll-like-receptor 9 on lymphocytes. These fragments 
have been detected by PCR in patient bloodstreams, indicating that they can transfer from 
the dialysate circuit, and might contribute to the chronic inflammation characteristic of 
many ESRD patients.


We examined the in vitro permeability of a Polysulfone dialyzer (Fresenius F180 
Optiflux) to 5, 10, 20, 35,-50 and 100 base length single-stranded DNA fragments (oligos). 
Standard clinical dialysate solution was used in both circuits (dialysate side, 370 ml/
min, blood side, 240 ml/min), at T=37C. We examined the permeability, in a Fresenius 
F180 high-flux dialyzer, of 5, 10, 20, 35, 50, and 100 base-length single stranded DNA 
fragments (oligos), with dialysate solution in both circuits (dialysate side, 370 ml/min, 
blood side, 240 ml/min), at T=37C. The transfer coefficient is the %DNA that crosses to 
the blood circuit from the dialysis circuit. DNA oligos were quantified by HPLC with a 
Waters X-Bridge C18 column. The results are shown below, reporting both chain length 
and molecular weight on the X-axis.


In control experiments, the transfer coefficient for the protein lysozyme (MW 14,700) 
was 25%, a typical value for proteins in this size range using high-flux dialyzers. DNA 
fragments of similar size to lysozyme show lower permeability.


CONCLUSION: Short DNA sequences (5-20 bases in length) have been shown to 
activate inflammation, and a portion of these short DNA sequences was able to permeate 


to the blood side of the dialyzer. Since these fragments may contribute to inflammation 
often seen in hemodialysis patients, studies of the amount of this type of DNA in dialysate 
used for patient treatment are warranted.
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Randomized Controlled Trial with High-Cutoff-Membranes in Chronic 
Hemodialysis Patients: Humoral and Cellular Markers of Inflammation  
Daniel Zickler,1 Christian Epple,1 Andreas Lun,1 Markus Storr,2 Werner Beck,2 
Dierk J. Hampel,1 Ralf Schindler.1  1Department of Nephrology and Medical 
Intensive Care, Charité Universitätsmedizin Berlin, Berlin, Germany; 2Gambro 
Corporate Research, Gambro, Hechingen, Germany.


Objective: Chronic kidney disease patients suffer from high cardiovascular mortality. 
Inflammatory mediators such as cytokines or pentraxins may contribute to cardiovascular 
disease. A new High-Cut-Off-membrane allows elimination of molecules with a size of 
up to app. 30 kD. The aim of this randomized prospective trial was to investigate whether 
serum levels of proinflammatory proteins can be lowered and whether expression of surface 
molecules of leukocytes is altered by the HCO-membrane.


Methods: 15 chronic hemodialysis patients with elevated CRP-levels were dialysed 
for three weeks with a standard high-flux- membrane, followed by three weeks with a 
high-cut-off-membrane (Gambro), and another three weeks with a high-flux-membrane. 
Weekly measurements of CRP, IL-6, pro-BNP as well as expression of CD162, CD181 
and CD11 and others were performed. Pulse wave velocity (pwv) in the common carotid 
artery in 10 patient was measured using SphygmoCor.


Results:
Lowest levels of CRP, IL-6 and pro-BNP were measured after therapy with HCO, a 


significant difference was detected for pro-BNP. Pro-BNP decreased significantly after 
dialysis with HCO. The expression of CD 162 (p selectin ligand), CD 11 and CD 181 
(normalized for CD 45) on leukocytes was lowered markedly and significantly during 
HCO-phase.


PWV decreased during HCO-Phase with borderline significance.
Conclusion:
Our data indicate that dialysis with HCO-membranes influences inflammatory mediators 


in vivo. There was a trend for PWV to decrease as a clinical parameter for vessel stiffness. 
These data prove an effect of HCO membranes on clinically important surrogate parameters 
and encourage further studies.
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Inflammation Causes Statin Resistance In Vitro and In Vivo: A Potential 
Mechanism for Ineffectiveness of Statin Therapy  Yaxi Chen,1 Zac Varghese,2 
Ailong Huang,1 Feng Yan,1 Han Lei,1 John F. Moorhead,2 Stephen H. Powis,2 
Xiong Z. Ruan.2  1Centre for Lipid Research, Chongqing Medical University, 
Chongqing, China; 2Centre for Nephrology, UCL Medical School, London, 
United Kingdom.


Statin therapy reduces cardiovascular events in general population, however, its effect 
is limited in dialysis patients as demonstrated by the 4D and AURORA trials. This study 
was carried out to investigate whether inflammatory stress accompanying with dialysis 
causes statin resistance.


We used IL-1β stimulation in human HepG2 cells and mesangial cells (HMCs) in 
vitro, and 10% casein subcutaneous injection for 14 weeks in apoE/scavenger receptors 
typeA/typeB triple KO mice in vivo to induce inflammatory stress. The effects of different 
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doses of statins in HMGCoA reductase activity and its expression were examined. Lipid 
accumulation in cultured cells and different tissues was also investigated.


IL-1β increased HMGCoA reductase mRNA, its protein expression, enzymatic activity 
and intracellular cholesterol synthesis in vitro. Mevastatin inhibited HMGCoA reductase 
activity by 50% (IC50) at concentrations of 30 µM for HepG2 cells and 8 µM for HMCs, 
but at the same concentration of mevastatin in the presence of IL-1β, we observed only 
28% and 30% inhibition of HMGCoA activity in HepG2 cells and HMCs respectively. In 
mice model, induction of inflammation was confirmed by a significant increase of serum 
amyloid A (SAA) and IL-6 in casein-injected mice compared with controls. Casein injection 
increased lipid accumulation in kidney as visualised by Oil red O staining; it also increased 
mRNA and protein expression of HMGCoA reductase in mouse kidney. Atorvastatin at 
2mg/kg/day for 14 weeks reduced serum total cholesterol (TC), LDL cholesterol and lipid 
deposition in kidney. However, the atorvastatin dose needed to reduce serum cholesterol 
and lipid accumulation in the kidney rose from 2mg/kg/day, in the absence of inflammation, 
to 10mg/kg/day in the presence of inflammatory stress.


Inflammation overrides the suppression of HMGCoA reductase activity by statins and 
causes statin resistance. Hence a higher concentration of statin may be required to achieve 
the same therapeutic effects in inflammatory states.
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Inflammatory Stress Exacerbates Lipid Mediated Renal Injury by Diverting 
Lipid from Plasma to Kidney  Zhene Xu,1 Yaxi Chen,1 John F. Moorhead,2 Feng 
Yan,1 Zac Varghese,2 Stephen H. Powis,2 Qiu Li,1 Xiong Z. Ruan.2  1Centre for 
Lipid Research, Chongqing Medical University, China; 2Centre for Nephrology, 
UCL Medical School.


Lipid deposition in kidney contributes to progressive kidney injury. Having 
demonstrated that inflammation increases LDL receptor (LDLr) mediated lipid accumulation 
in mesangial cells by disrupting function of SREBP Cleavage Activating Protein (SCAP), 
we studied whether inflammation diverts lipids from plasma to kidney via SCAP-LDLr 
pathway, thereby exacerbating renal injury in an inflamed mice model.


To exclude involvements of scavenger receptors (Scr), male ScrA/ScrB/ApoE triple KO 
mice were used and randomly assigned to receive either subcutaneous injections of 10% 
casein (to induce inflammatory stress) or vehicle. After 14 weeks, terminal blood samples 
were assayed for lipids, renal function, amyloid A (SAA) and IL-6. Renal sections were used 
for Oil Red O (ORO)staining, histological and immunohistochemistry assessments.


Blood levels of SAA and IL-6 were significant higher, while total cholesterol (CH), LDL-
CH and HDL-CH were lower in casein-injection mice (n=8) compared to controls (n=8). 
ORO staining showed more extensive lipid accumulation in kidney from casein-injection 
group, accompanied by mesangial expansion, accumulation of extracellular matrix and 
tubular deformations as evidenced by PAS, Masson and HE staining. Immunohistochemistry 
showed that casein-injection increased expression of SCAP, SREBP2, LDLr, TGF-β, and 
fibronectin in kidney. Glomerularsclerosis index (GSI) and tubulointerstitial fibrosis index 
(TFI) were also higher in casein-injection group compared with controls (GSI: 47.23±4.41% 
vs 31.75±6.64%, p<0.05; TFI: 55.60±10.70% vs 42.91±9.28%, p<0.05). Casein-injection 
also impaired renal function compared to controls (BUN: 27.11±6.65 vs 15.53±5.28 mmol/L, 
p<0.05; Cr: 86.67±4.76 vs 25.76±0.30 umol/L, p<0.05).


Inflammation exacerbates lipid accumulation in kidney by diverting lipid from plasma 
to kidney via SCAP-LDLr pathway, thereby lowering plasma CH and causing renal injury. 
These data imply that low blood cholesterol levels may be associated with high risk for 
chronic renal injury under inflammatory stress.
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The NALP3 Inflammasome Complex Is Involved in the Inflammatory 
Response during Acute Peritonitis  A. Brodovitch,1 F. Huaux,2 E. Goffin,1 O. 
Devuyst.1  1Division of Nephrology, UCL Medical School, Brussels, Belgium; 
2Division of Toxicolgy, UCL Medical School, Brussels, Belgium.


The inflammasome is a caspase-1-activating multiprotein complex that links the sensing 
of microbial products to the activation of proinflammatory cytokines including IL-1beta. 
The process involves the intracellular NOD-like receptor NALP3 and the adaptor protein 
ASC. Pyrin, the protein mutated in the auto-inflammatory disease Familial Mediterranean 
Fever (FMF), is suggested to interact with ASC. In order to investigate the potential 
involvement of the NALP3 inflammasome and pyrin during peritonitis, we used a mouse 
model of acute peritonitis induced by intra-peritoneal injection of LPS (10mg/kg; 1-3-6-
12h). Treatment with LPS induced time-dependent leukocyte recruitment in parallel with an 
upregulation of NALP3, ASC and pyrin in the peritoneum and an increased concentration 
of IL-1beta in the peritoneal cavity that peaked 6h after treatment. LPS treatment in mice 
knock-out for ASC (ASC-/-) led to significantly lower leukocyte recruitment and release 
of IL-1beta. To investigate the role of macrophages in the inflammasome response, LPS 
pre-stimulated peritoneal macrophages were treated in vitro with ATP (1mM). ATP 
treatment upregulated NALP3 and pyrin expression, and led to caspase-1 activation and 
specific IL-1beta secretion. The response was lost in ASC-/- macrophages. Treatment of 
human peritoneal macrophages with ATP activated the inflammasome in a similar manner 
than in wild-type murine macrophages. By contrast, the induction of IL-1beta and the 
upregulation of inflammasome components upon ATP treatment was lost in peritoneal 
macrophages from a patient with FMF caused by the homozygous missense mutation 
(M649I) in pyrin. These data suggest that pyrin and the NALP3 inflammasome complex 
participate to the inflammatory response of peritoneal macrophages during LPS-induced 
peritonitis. This model is clinically relevant since inflammasome components (NALP3 and 


pyrin) are upregulated in infiltrating leukocytes and IL-1beta concentrations are increased 
in the dialysate of peritoneal dialysis patients undergoing peritonitis.
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Hemolytic Uremic Syndrom Associated CFHR1 and CFHR3 Proteins 
Are Complement Regulators with Anti Inflammatory Functions  Christine 
Skerka,1 Hannes U. Eberhardt,1 Manoy K. Pandey,2 Mirko Ludwig,1 Andrea 
Hartmann,1 Joerg Koehl,2,3 Peter F. Zipfel.1  1Department of Infection Biology, 
Leibniz Institute for Natural Product Research and Infection Biology, Jena, 
Germany; 2Division of Molecular Immunology, Cincinnati Children’s Hospital 
Research Foundation, Cincinnati, OH; 3Institute for Systemic Inflammation 
Research, University of Lübeck, Lübeck, Germany.


Background: Homozygous deletion of CFHR1 and CFHR3 genes represents a risk 
factor for the development of hemolytic uremic syndrome (HUS) in children. In this 
group of HUS patients deficiency of CFHR1 and CFHR3 correlates with the generation 
of autoantibodies to complement factor H, defining a new subgroup named DEAP HUS 
(deficient of CFHR proteins and autoantiboy positive HUS). The functional role of 
these proteins is unknown. Results: Using hemolytic assays with sheep erythrocytes 
we demonstrate that the human plasma proteins CFHR1 and CFHR3 act as complement 
regulators. Both proteins bind to C3b and inhibit the C5 convertase and cleavage of C5 to 
C5b and anaphylatoxin C5a. This inhibitory activity is confirmed by a reduced chemotactic 
activity of complement activated human plasma on neutrophils when CFHR1 and CFHR3 
are present. In addition CFHR1 and CFHR3 block generation and deposition of the 
membrane attack complex as assayed on sheep erythrocytes. Conclusions: CFHR1 and 
CFHR3 act as complement regulators in human plasma and ensure protection of self cells 
to complement activity and reduce inflammatory response on the level of C5. CFHR1 and 
CFHR3 mediated regulation is lost with the homozygous deletion of the chromosomal 
fragment encompassing CFHR1 and CFHR3 genes, which contributes to HUS.
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Role of Naturally Occuring IgM Anti-Leucocyte Autoantibodies (IgM-
ALA) in Protecting Against Renal Ischemia Re-Perfusion Injury (IRI)  
Peter I. Lobo, John Vengal, Kailo H. Schlegal, Liping Huang, Mark D. Okusa.  
Nephrology Division and Center for Inflammation, Immunity and Regenerative 
Medicine, University of Virginia Health System, Charlottesville, VA.


Prior observations demonstrating that a subset of patients with high levels of IgM-ALA 
rarely have kidney allograft rejections and the finding that IgM-ALA inhibit human T cell 
activation and leucocyte chemotaxis (J of Immunol, Vol. 180, p1780, 2008) prompted us 
to investigate if IgM-ALA can also attenuate inflammation mediated by innate immune 
mechanisms.


Methods: We used C57/BL6 mice (B6) where the renal vascular pedicle of both 
kidneys were clamped for 26-32 minutes prior to reperfusion for 24 hrs after which 
plasma creatinine (Cr) and renal histology were evaluated. IgM was obtained from murine 
serum using size-exclusion chromatography and purified by absorbing out contaminants. 
In some studies we used B6-IgMko mice that lack the capacity to secrete IgM but have 
normal levels of B cells expressing membrane IgM and these mice have normal levels of 
other immunoglobulins.


Results: After mild ischemia (26 min), S.Cr in WT-B6 was 0.17±0.03 mg/dl while in 
IgMko the S.Cr increased to 2.03±0.3 (p<0.001). On histology, the IRI kidneys in IgMko 
had severe tubular necrosis and inflammation while the tubules appeared normal in WT-B6 
mice. In other studies, IV infusion of IgM(300µg) into WT-B6 mice, about 18 hrs prior 
to subjecting mice to severe renal IRI (32 min), protected WT-B6 mice from IRI (S.Cr 
comparing WT vs WT+IgM was 1.86±0.5 vs 0.45±0.1, p<0.007). After renal ischemia, 
released ceramides specifically activate NKT cells, which mediate IRI through production 
of IFN-γ and recruitment of neutrophils. Here we show that in-vitro production of INF-γ 
by α-Gal-ceramide activated NKT cells was inhibited by >90% using physiological doses 
of IgM.


Conclusion: These studies demonstrate that naturally occurring IgM autoantibodies, 
which are present from birth, inhibit innate mediated inflammation as occurs in IRI. 
Furthermore, these studies may explain why certain patients are spared from acute kidney 
injury even though the level of ischemia is similar to that of patients developing acute 
kidney injury.
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Activation of Adenosine 2a Receptor (A2aR) Blocks IL-23/IL-17 Mediated 
Neutrophil Migration in Kidney Ischemia-Reperfusion Injury  Li Li, Liping 
Huang, Mark D. Okusa.  CIIR, UVA, Charlottesville, VA.


Polymorphoneutrophils (PMNs) are the major recruited leukocyte subset in kidney 
ischemia-reperfusion injury (IRI). Endogenous adenosine accumulating in kidney following 
IRI has a crucial role in terminating an overactive immune response through A2aR. Our 
series of studies have demonstrated that the protective effect of the A2aR agonist, ATL146e, 
was mediated through bone marrow derived leukocytes. However, the mechanism by which 
A2aR agonists block neutrophil migration is unknown. We hypothesize that 1) the IL-23/
IL-17 axis contributes to neutrophil migration in kidney IRI and 2) ATL313, another A2aR 
agonist, suppresses kidney IRI-induced dendritic cell (DC) IL-23 production and neutrophil 
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infiltration. Both kidney pedicles were clamped in B6 mice for 28 min and then released for 
24 hrs. FACS, histology, real-time PCR, and plasma creatinine (PCr) measurement were 
performed. Kidneys from IL-23KO(p40KO and p19KO), IL-17AKO or IL-17RKO mice 
were protected from IRI with less neutrophil infiltration and CXCL1 and CXCL2 production 
and with lower PCr (P<0.01, vs. WT IRI). Blocking of p19 or 17A by using neutralization 
mAb reduced PCr following IRI compared to isotype control-treated mice (P<0.001). 
Greater neutrophil accumulation was found in A2aR KO mouse kidneys subjected to IRI 
(P<0.001) than in WT mice, suggesting an important role of A2aR on neutrophil migration. 
ATL146e significantly decreased Gr-1+ neutrophil infiltration 24h following kidney IRI 
(P<0.001). To examine the effect of ATL313 on IL-23 production from DC, cultured bone 
marrow derived DC (BMDC) were activated with 1 ug/mL LPS ± ATL313 (1nM). ATL313 
reduced LPS-induced BMDC IL-12p40 and IL-23p19 mRNA expression compared with 
BMDCs treated with LPS alone (P<0.05). To assess the effect of ATL313 on chemotaxis, 
cytokine-induced neutrophil migration to the peritoneal cavity was induced by injecting 
IL-23 or IL-17A (10 ng, i.p.). Co-administration of IL-23+ATL313 or IL-17A+ATL313 
significantly suppressed GR-1+ peritoneal neutrophil migration (P<0.01). We conclude that 
A2AR activation is a unique and potent strategy in attenuating IRI by blocking IL-23/IL-17 
mediated neutrophil migration.
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The Critical Role of A2A Adenosine Receptor in Downregulation of 
Inflammation and Protection from Tissue Damage in Anti-Glomerular 
Basement Membrane Antibody-Associated Glomerulonephritis  Gabriela 
E. Garcia, Luan D. Truong, Lili Feng.  Medicine, Baylor College of Medicine, 
Houston, TX.


A2A adenosine receptor (A2AR) is an endogenous inhibitor of inflammation. 
Macrophages and other cytokine-producing cells express A2AR. We investigated the role 
of A2AR in kidney inflammation in a model of severe, macrophage-mediated and cytokine-
dependent anti-GBM glomerulonephritis in A2AR deficient mice compared to control mice. 
No differences were observed in the kidney between wild-type (WT) and A2AR-KO mice. 
However, challenge with sub-threshold doses of anti-GBM antibody induced more severe 
kidney damage and more prolonged and higher levels of pro-inflammatory cytokines in 
A2AR-KO mice than WT mice. At day 14, while in WT mice the glomerular injury start 
recovering severe glomerular hypercellularity and tubulo-interstitial injury were observed in 
A2AR-KO mice. Greater accumulation of inflammatory cells was observed in A2AR deficient 
mice compared to WT mice. The kidney injury was associated with increased expression 
of TNF-α and IL-1β. Marked induction of the pro-fibrotic molecules thrombospondin-1 
and osteopontin was also observed. Interestingly, we found a higher increase of IL-1Ra 
in mice lacking A2AR, possibly as a compensatory response. Both the kidney damage and 
induced cytokines expression were more severe in male and homozygous than in female 
and heterozygous A2AR-KO mice. In vitro studies, higher levels of pro-inflammatory 
cytokines and tissue inhibitor of matrix metalloproteinase-2 were induced in peritoneal 
macrophages from A2AR-deficient mice compared with macrophages from WT when 
stimulated with pro-inflammatory mediators. These findings suggest that macrophage 
A2AR is crucial in modulating pro-inflammatory cytokine accumulation and tissue damage 
in kidney inflammation. Disruption of the protective A2AR amplifies inflammation to 
accelerate glomerular damage.
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FAS Ligand Defective Mice Are Protected from Experimental 
Glomerulonephritis  Ruth M. Tarzi, Phoebe E. Sharp, Paul Herbert, Jacques 
Behmoaras, Alan D. Salama, Charles D. Pusey, Anthony N. Warrens, H. Terence 
Cook.  Renal Section, Imperial College, London, United Kingdom.


Fas ligand belongs to the tumour necrosis factor family, expressed on activated T 
cells, macrophages and mesangial cells. It has a well-characterized role in promoting 
T cell tolerance, by apoptosis of autoreactive T cells expressing Fas. However, there is 
increasing evidence that ligation of Fas by Fas ligand can have pro-inflammatory as well 
as apoptotic effects.


We have examined the role of Fas Ligand in nephrotoxic serum nephritis (NSN), using 
mice expressing a defective form of Fas ligand (GLD) on a C57BL/6 background. GLD 
mice on this background did not develop appreciable spontaneous autoimmunity. NSN 
was induced by pre-immunization with sheep IgG, followed 5 days later by IV injection 
of a polyclonal sheep anti-mouse glomerular basement membrane antibody. Glomerular 
histology was assessed at day 15 after nephrotoxic serum.


GLD mice were strongly protected from renal damage in NSN. There were fewer 
glomerular crescents (median WT 16%, GLD 0%, p<0.001), less glomerular thrombosis 
(p<0.001), less albuminuria (WT albumin/creatinine ratio 5.3mg/mmol vs GLD 0.03mg/
mmol, p<0.001), and little renal impairment in the GLD mice (WT urea 80mg/dl vs GLD 
45mg/dl, p<0.05). The GLD mice had higher levels of serum anti-sheep IgG, indicating 
an adequate immune response. The GLD mice had very few glomerular apoptotic cells. 
Interestingly, macrophages were present in the GLD glomeruli despite the fact that they 
were protected from disease (WT1.8/gcs and GLD 1.4/gcs, ns), although there were fewer 
interstitial macrophages in the GLD mice than WT. Rt-PCR of glomerular lysates showed 
no reduction in IL-1 or TNF-alpha transcripts, but renal MCP-1 was markedly suppressed 
and IL6 was reduced. Bone marrow transplant experiments were performed. GLD mice 
transplanted with GLD bone marrow were protected from NSN, but WT mice transplanted 
with GLD bone marrow, and GLD mice transplanted with WT bone marrow were not, 


indicating that Fas ligand derived either from circulating or intrinsic renal cells was sufficient 
to restore disease susceptibility. In summary, Fas Ligand plays a pro-inflammatory role 
in glomerulonephritis.


Disclosure of Financial Relationships: nothing to disclose


SA-FC395


The Anti-Inflammatory Macrophage Induced by Statin Inhibits Acute 
Glomerular Injuries in a Rat Anti-GBM Glomerulonephritis  Emiko Fujita,1 
Akira Shimizu,2 Yukinari Masuda,1 Kaoru Aki,1 Akiko Mii,2 Xuanyi Du,1 Kyoko 
Sabine Saito,1 Yasuhiko Iino,2 Yasuo Katayama,2 Yuh Fukuda.1  1Pathology, 
Nippon Medical School; 2Internal Medicine (Neurology, Nephrology and 
Rheumatology), Nippon Medical School, Tokyo, Japan.


In anti-GBM glomerulonephritis (GN) in WKY rats, activated macrophages are the direct 
cause of necrotizing and crescentic glomerular lesions. Macrophages are heterogeneous 
and alternative activated M2 macrophages characterized by anti-inflammatory functions. 
Macrophages that express heme oxygenase-1 (HO-1) also exhibit anti-inflammatory 
effects. In the present study, we assessed the influence of statins on macrophage phenotype, 
particularly anti-inflammatory macrophages in anti-GBM GN in WKY rats. Necrotizing 
and crescentic GN was induced in rats by intravenous injection of anti-GBM antibody. 
Rats were treated with atorvastatin (20mg/kg/day) (n=10) or vehicle (n=10) from 3 days 
before injection. We assessed renal function, proteinuria, histopathological findings, and 
intraglomerular mRNA levels of cytokines by real time PCR until 7 days. In control rats, 
ED1+ macrophages infiltrated into the glomeruli by day 5, and subsequent severe crescentic 
GN developed by day 7, with increase of mRNA levels of M1-macrophage-associated 
cytokines, INF-γ, TNF-α, and IL-12 (p<0.05). Only a few HO-1+ Macrophages were 
present within glomerular inflammation. In contrast, in the statin-treated rats, a mild form 
of glomerular injury developed by day 7 without a change in serum lipid profiles. Statin 
treatment reduced influx of ED1+ Macrophages in glomeruli (9.0±1.4 vs. 21.3±0.7 cells/
glomeruli), and crescent formation (6.8±3.7% vs. 50.0±8.5%) with prevention of proteinuria. 
Statin enhanced HO-1+ macrophages in glomeruli (2.8±0.5 vs. 1.2±0.5 cells/glomeruli). 
Statin caused down-regulation of M1-macrophage-associated cytokines, furthermore, 
up-regulation of M2-macrophage-associated cytokines, IL-4 and IL-10 (p<0.001) with 
augmentation of M2-macrophage’s biological marker, CCL17 and mannose receptor. We 
conclude that the anti-inflammatory macrophages including M2 macrophage and HO-1+ 
macrophage induced by statin protect against glomerular injury in anti-GBM GN.
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Impaired Alternatively Activated Macrophages from Bone Marrow in 
Treatment of CKD: Associations with Their Proliferation in Inflamed 
Kidney  Qi Cao,1 Dong Zheng,1 Yan Sun,1 Ya Wang,1 Vincent W. Lee,1 
Guoping Zheng,1 Thian K. Tan,1 Jon Ince,1 Stephen I. Alexander,2 David C. H. 
Harris,1 Yiping Wang.1  1Centre for Transplant and Renal Research, Westmead 
Millennium Institute, Westmead, NSW, Australia; 2Centre for Kidney Research, 
Children’s Hospital, Westmead, NSW, Australia.


Previously we have demonstrated that alternatively activated macrophages (M2) 
modulated ex vivo from splenic macrophages ameliorate adriamycin nephropathy (AN). 
However, whether or not M2 from bone marrow has similar efficacy is unknown. In this 
study, the effects of splenic M2 and bone marrow M2 induced ex vivo by IL-4 / IL-13 
were examined in AN. In vitro, M2 from spleen and bone marrow both showed high level 
expression of IL-10 and TGFβ and regulatory molecules mannose receptor and arginase. 
M2 from spleen or bone marrow equally and significantly suppressed effector macrophages 
and cytotoxicity of CD8+ T cells. Interestingly, M2 from spleen, but not bone marrow 
significantly reduced tubular cell atrophy, interstitial expansion and glomerulosclerosis in 
AN. Similarly M2 from spleen, but not bone marrow reduced proteinuria and increased 
creatinine clearance significantly compared to AN mice. To investigate the failure of 
bone marrow macrophages to protect against AN, the transfused macrophages (labeled 
with DiI) in inflamed kidney were sorted by FACS and examined. Expression of anti-
inflammatory cytokines and regulatory molecules by bone marrow M2, but not splenic 
M2, was dramatically reduced in inflamed kidney. The loss of suppressive function was 
linked to their proliferation in inflamed kidney. M2 from bone marrow, but not from spleen, 
proliferated strongly in kidney, and divided cells did not express the regulatory phenotype 
of M2. We conclude that M2 from bone marrow do not protect against renal structural and 
functional injury in murine AN. The impaired protective function of bone marrow M2 is 
explained by the loss of regulatory phenotype in proliferating cells.
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Circulating & Systemic Colony Stimulating Factor-1: Central Roles in 
Lupus Nephritis  Julia Menke,1,3 Whitney Rabacal,1 Katelyn Byrne,1 Yasunori 
Iwata,1 Richard Stanley,2 Andreas Schwarting,3 Vicki R. Kelley.1  1Renal Div, 
Brigham&Women´s Hosp, Boston, MA; 2Dept of Develop Bio, Albert Einstein 
Col of Med, Bronx, NY; 3I. Dept Med, Johannes Gutenberg-Univ, Mainz, 
Germany.


CSF-1 is the major regulator of macrophage(Mø) development. Our prior studies 
indicate that Mø rich lupus nephritis is suppressed in Csf-1op/op;MRL-Faslpr(Csf-1-/-) mice 
while increasing systemic CSF-1 (circulating, renal, etc) hastens the onset in MRL-Faslpr 
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mice. Therefore, we hypothesize that Mø rich lupus nephritis in MRL-Faslpr mice is mediated 
by a multi-step CSF-1 dependent systemic mechanism. We constructed strains expressing 
varying levels of circulating CSF-1: TgC/+;MRL-Faslpr(high), MRL-Faslpr(intermediate), 
and Csf-1-/-;MRL-Faslpr(none); (serum 2±0.5, 1±0.2, 0±0.1ng/ml). Circulating Mø increase 
as a result of enhanced BMMø proliferation in TgC/+ vs MRL-Faslpr mice. Furthermore, 
increasing systemic CSF-1 skews the frequency of Mø towards “inflammatory” (Ly6Chigh), 
activated Mø populations. To determine whether recruitment of these Mø into the kidney 
is CSF-1 dependent, we adoptively transferred MRL-Faslpr BMMo(EGFP+) into TgC/+ 
and MRL-Faslpr mice. TgC/+ kidneys recruited more EGFP+Mø than MRL-Faslpr kidneys 
(1±0.8vs0.5±0.1%, p<0.05). To determine whether circulating CSF-1 alone fostered Mø 
recruitment, we injected CSF-1 into the circulation of Csf-1-/-;MRL-Faslpr mice (sole 
source of CSF-1 is serum). We detected an elevation in circulating, “inflammatory”, 
activated Mo as a result of increased BMMø proliferation and more adoptively transferred 
EGFP+Mo accumulated in the kidney of Csf-1-/-;MRL-Faslpr mice injected with CSF-1 
compared to PBS (1±0.1vs0.2±0.1%, p<0.05). Taken together, circulating CSF-1 alone is 
responsible for enhanced release of Mø from the BM into the circulation, shifting the Mø 
population towards a Ly6ChighMø phenotype that is more readily recruited into the kidney. 
By comparison, systemic CSF-1 fosters intrarenal Mø proliferation, activation. Since 
activated Mø release mediators that induce apoptosis, we suggest that CSF-1 promotes 
renal injury. In conclusion, circulating & systemic CSF-1 are potential therapeutic targets 
for human lupus nephritis.
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The Role of NKT Cells and IL-17 in the Pathogenesis of Experimental 
Lupus Nephritis  Un Sil Jeon,1 Sung Joon Shin,2 Seung Hee Yang,3 Jung Gil 
Lee,3 Nak Kyung Kim,3 Jung Pyo Lee,3 Ran-hui Cha,4 Yon Su Kim.3,4  1Internal 
Medicine, Korea University Guro Hospital, Korea; 2Internal Medicine, Dongguk 
University College of Medicine, Korea; 3Seoul National University Kidney 
Research Institute, Korea; 4Internal Medicine, Seoul National University 
College of Medicine, Korea.


Th17 cells, a novel subset of T helper cells secreting potent proinflammatory cytokine 
IL-17, are emerging as a major player in various autoimmune diseases including systemic 
lupus erythematosus (SLE). Natural killer T cells (NKT) have also been suggested to 
participate in the pathogenesis of SLE and known to secrete IL-17. However, the role of 
NKT cells and IL-17 in lupus nephritis (LN) is still not well understood.


We examined the effect of NKT cells in experimental LN and the role of IL-17 in 
the process. LN was induced by injection of lymphocytes from (C57BL/6 x DBA/2J) 
F1 hybrids into C57BL/6, type I/II NKT cell deficient B6.CD1d-/- and type I NKT cell 
deficient B6.Jα281-/- mice.


The induction of disease was confirmed by the infiltration of hybrid donor lymphocytes 
in recipient glomeruli and renal pathology. BUN and serum creatinine in experimental LN 
was significantly lower in NKT deficient mice than in wild mice (B6 νs. CD1d-/-; BUN 
77.6±4.67 νs. 55.8±1.16 mg/dL, Creatinine 0.72±0.04 vs. 0.48±0.04 mg/dL; p<0.05). 
LN mice showed mesangial proliferation and glomerular crescents, but the injury was 
attenuated in CD1d-/- and Jα281-/- LN mice. Immunohistochemical finding using anti-
IL-17 or STAT3 antibody showed that IL-17 and STAT3 were in the lesion of LN, but not 
in normal controls. The intensity of IL-17 and STAT3 staining was reduced in CD1d-/- 
LN. IL-6, IL-17, IL-23 and STAT3 mRNA increased in LN mice spleen and significantly 
reduced in NKT deficient mice while IL-27, inhibitor of Th17 differentiation increased. 
Analysis of spleen cells showed the activation of CD69+ T cells in LN, but it was reduced 
by NKT deficiency.


In conclusion, NKT deficiency attenuated the renal injury in experimental LN and 
IL-17 was involved in this process. Taken altogether, we concluded that NKT cells might 
play an important role in experimental LN and the effect might occur by modulation of 
action of IL-17.
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The NALP3 Inflammasome Contributes to Renal Injury Following 
Unilateral Ureteric Obstruction in Mice  Akosua Vilaysane, Mark E. Seamone, 
Sharon A. Clark, Jeff A. Ng, Paul L. Beck, Daniel A. Muruve.  Medicine, 
University of Calgary, Calgary, AB, Canada.


Inflammation is a significant component of chronic kidney disease that contributes 
to disease progression and fibrosis. The NLRP3 inflammasome is a proteolytic complex 
of proteins that mediates innate immune responses to pathogen- and danger-associated 
molecular patterns (PAMPs, DAMPs) including uric acid, ATP and ROS. Inflammasome 
activation results in caspase1-mediated processing and secretion of pro-inflammatory 
cytokines such as IL-1β and IL-18, both of which are implicated in renal injury and 
elevated in patients with CKD. In primary tubular epithelial cells (TECs), IL-1β triggered 
epithelial-mesenchymal transition (EMT), as determined by expression of the fibroblast-
specific α5-integrin subunit, supporting the notion that inflammasome substrates play a role 
in renal injury. To determine if DAMPs released from injured/dying cells could activate 
caspase-dependent cytokine maturation in macrophages, THP-1 cells were incubated with 
necrotic human cellular lysates (CLs) and analyzed by immunoblotting. CLs induced a dose 
dependent increase in caspase-dependent IL-1β maturation, consistent with inflammasome 
activation by endogenous DAMPs. In preliminary co-culture experiments, necrotic (H2O2 
induced) human TECs triggered IL-1β maturation in THP-1 cells. Furthermore, IL-1β 
processing and secretion by necrotic TECs was blocked by the pan-caspase inhibitor, zVAD-
fmk. However, no cytokine maturation was observed in experiments involving uninjured 
TEC or apoptotic cells. To evaluate the role of the inflammasome in renal injury in vivo, 


the mouse model of unilateral ureteric obstruction (UUO) was employed. In C57B/6 mice, 
caspase1, IL-1β and IL-18 processing was observed over a 14 day time course following 
UUO demonstrating evidence of inflammasome activation during renal injury. Compared 
to WT mice, NLRP3 -/- mice displayed reduced tubular injury and inflammation following 
UUO as determined by light microscopy and immunohistochemistry. Taken together, these 
results strongly support a role for NLRP3 in renal injury and identify the inflammasome 
as a possible therapeutic target for patients with progressive CKD.
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Administration of Allogeneic Mesenchymal Stem Cells in Open Heart 
Surgery Patients Is Safe and Prevents Post-Operative AKI and CKD, and 
Reduces Length of Stay and Readmission Rates: Results of Phase I Trial  
Christof Westenfelder,1 John Doty,2 Benjamin Horne,2 Brent Muhlestein,2 
David Affleck,3 Shreekanth Karwande,3 Gilbert Schorlemmer,3 Anna Gooch,1 
Ping Zhang,1 Zhuma Hu,1 George R. Reiss,1 Florian E. Toegel.4  1Medicine 
and Surgery, University of Utah and VA Medical Centers, Salt Lake City, UT; 
2Surgery and Medicine, Intermountain Medical Center, Salt Lake City – Murray, 
UT; 3Surgery, St. Mark’s Hospital, Salt Lake City, UT; 4Medicine, Jacobi 
Hospital, Bronx, NY.


In rats with IRI AKI the administration of allogeneic Mesenchymal Stem Cells (MSC) is 
kidney protective through paracrine actions. At 3 months after MSC therapy renal function 
is preserved, while it deteriorates in vehicle treated controls due to microvascular rarefaction 
and interstitial fibrosis. Based on these data, we conducted a Phase I Clinical Trial (www.
clinicaltrials.gov; NCT00733876) in which subjects undergoing CABG ± valve surgery and 
known to be at high risk for post-op AKI (underlying renal disease, diabetes, hypertension, 
CHF, COPD, age>65, > 2 hrs on bypass) were treated with allogeneic MSC (dose escalation 
protocol). None of the study subjects developed adverse events attributable to MSC therapy. 
Preliminary efficacy was assessed by comparing outcomes in study subjects to those of 
closely matched historical controls. Post-op length of stay and readmissions in MSC treated 
subjects was reduced by 50%. At discharge renal function in study subjects remained at 
baseline, while ∼ 20% of historical controls developed AKI (RIFLE). Strikingly, at 3-6 
months post-op, renal function in study subjects remained normal, while it progressively 
deteriorated in historical controls. Conclusion: these data demonstrate that MSC therapy in 
this cohort of study subjects is safe, that it prevents post-op AKI and subsequent development 
of CKD, and that it significantly reduces length of stay and readmission rates. Importantly, 
these clinical outcomes parallel those obtained in our pre-clinical work, thereby validating 
the clinical relevance of the utilized experimental AKI models. Preparations for a multi-
center Phase II Trial are under way.
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CD4+ CD25+ Reglulatory T Cell Might Partially Mediate Beneficial Effect 
of FTY720 in Ischemia/Reperfusion Induced Acute Kidney Injury  Myung-
Gyu Kim, Sun Chul Kim, Ha Na Yang, Hye-Won Kim, Sang-Kyung Jo, Won 
Young Cho, Hyoung Kyu Kim.  Division of Nephrology, Department of Internal 
Medicine, Korea University Hospital, Seoul, Republic of Korea.


Inflammation contributes to pathogenesis of kidney I/R injury. Synthetic sphingosine 
analog, FTY 720 has recently been introduced and known to attenuate I/R injury via inducing 
peripheral T cell depletion. However, several recent studies suggest that anti-inflammatory 
effect of FTY 720 might be associated with tolerogenic activity by modulating dendritic cell 
function or direct effect on CD4+ CD25+ Tregs. Therefore, the purpose of this study was 
to examine the role of dendritic cell or Tregs in FTY 720 induced beneficial effect in I/R 
induced AKI. C57/BL6 mice underwent bilateral ischemia (32min) and FTY 720 or vehicle 
was administered before I/R injury. Twenty four hours after reperfusion, biochemical, 
histological kidney damage was assessed along with tissue cytokines and chemokine by 
cytometric bead array. Percent of Tregs or Foxp3 mRNA expression was examined in 
kidney and spleen by flow cytometry or real time qPCR. Percent CD11b+ CD11c+ dendritic 
cells or dendritic cell phenotypes in blood/spleen was examined and mixed lymphocyte 
reaction was also performed to address effector function of DCs. As expected, treatment 
with FTY 720 attenuated I/R induced kidney injury and also kidney CD4 T cell infiltration 
with simultaneous decrease in tissue proinflammatory cytokines. In addition to peripheral 
T cell depletion, FTY 720 treated animals showed higher frequency of CD4+ CD25+ Tregs 
with upregulation of Foxp3 mRNA expression in spleen. Furthermore, FTY720 treatment 
resulted in significant increase in peripheral blood tolerogenic CD11b+CD11c+DC and 
induced spleen CD11c+DC which had higher expression of CD80 and CD86 but showed 
impaired immunostimulatory capacity. These results suggest that beneficial effect of FTY 
720 in I/R injury might be partially mediated by dendritic cell modulation or increasing 
Treg activity and further studies identifying tolerance induction mechanisms might be 
useful in developing various strategies in prevention or treatment of AKI.
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Mycophenolate Mofetil Retards Repair from Ischemic Acute Kidney 
Injury by a T Lymphocyte-Mediated Mechanism  Maria Teresa Gandolfo,1,2 
Hye-Ryoun Jang,2 Serena M. Bagnasco,1 Patricia Agreda,2 Mark J. Soloski,2 
Micheal T. Crow,2 Hamid Rabb.2  1Pathology, Johns Hopkins University 
School of Medicine; 2Medicine, Johns Hopkins University School of Medicine, 
Baltimore, MD.


Lymphocytes participate in the early pathogenesis of ischemia-reperfusion injury 
(IRI) in kidney; however, their role during repair is largely unknown. This has clinical 
consequence since lymphocyte-targeted therapy is currently administered to prevent 
rejection during recovery from early ischemic acute kidney injury (AKI) in renal transplants. 
C57BL/6J and T cell deficient mice underwent unilateral clamping of renal pedicle for 
45 min, followed by reperfusion, and were sacrificed at day 10. Mice were treated with 
saline (C) or Mycophenolate Mofetil (MMF, 100 mg/kg) i.p. daily starting at day 2 until 
sacrifice (n=5-12/group). Lymphocytes were isolated from the kidney, counted, stained 
with monoclonal antibodies and analyzed by flow cytometry. Kidney damage (% damaged 
tubules), regeneration (Ki67 staining) and cytokine tissue levels (bio-plex protein array) 
were assessed. MMF worsened kidney tubular damage compared to C at sacrifice (cortex 
and outer medulla: p< 0.05); proliferative index was slightly increased in outer medulla 
in MMF group (p< 0.05), tissue levels of bFGF, IL-10 and IL-6 were reduced (p<0.05). 
MMF reduced the total number of kidney-infiltrating mononuclear cells (p< 0.001 vs C) 
and the percentages of TCRβ+CD4+ and TCRβ+CD8+ T cells (p< 0.01 vs C), but not NK, 
NKT or B lymphocytes. Importantly, MMF reduced the Foxp3+ regulatory T subset (Tregs: 
0.82±0.11% versus 1.75±0.17%, p<0.05), recently shown to accelerate repair from AKI. T 
cell deficient mice were not affected by MMF treatment, though kidneys from MMF-treated 
animals had increased VEGF and decreased PDGF-BB protein levels compared to saline 
controls (p<0.05). These data demonstrate that the currently used immunosuppressive 
MMF alters the structural, epithelial proliferative and inflammatory response during 
healing, likely through effects on T cells and particularly Tregs. These data further clarify 
the complex role of lymphocytes in IRI and demonstrate how this can have a direct impact 
on current clinical practice.
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Cytoglobin, a Novel Member of the Globin Family, Protects the Kidney 
Fibroblasts Against Oxidative Stress under Ischemic Conditions  Hiroshi 
Nishi,1 Reiko Inagi,1 Norifumi Kawada,2 Katsutoshi Yoshizato,3 Imari Mimura,1 
Toshio Miyata,4 Toshiro Fujita,1 Masaomi Nangaku.1  1Division of Nephrology 
and Endocrinology, University of Tokyo School of Medicine, Tokyo, Japan; 
2Department of Hepatology, Graduate School of Medicine, Osaka City University 
Medical School, Osaka, Japan; 3Department of Biological Science, Graduate 
School of Science, Hiroshima University, Hiroshima, Japan; 4Department of 
Functional Genomics, Tohoku University, Sendai, Japan.


Globin has been a focus of intensive research in basic and clinical science. Cytoglobin 
(Cygb) is a novel member of the vertebrate globin superfamily. In contrast to hemoglobin, 
myoglobin, and neuroglobin, Cygb is expressed in various organs including the kidney 
and its detailed distribution and function remain controversial. Immunohistochemical 
analysis utilizing two different antibodies against peptide sequences of Cygb revealed its 
distribution in the interstitial fibroblasts of the normal kidney. Of note, kidney ischemic-
reperfusion (I-R) increased the number of Cygb-positive cells per area, and up-regulated 
Cygb mRNA and protein expression in the kidney cortex tissue. Similarly, Cygb expression 
in cultured rat kidney fibroblasts was up-regulated by hypoxia. In Cygb-transgenic rats, 
renal dysfunction and histological damage after renal I-R were prevented (BUN, Tg 113.5 
± 24.9 vs Wt 196.0 ± 19.3 at 24hs, n=6, p <0.05; Tg 101.0 ± 36.0 vs Wt 260.6 ± 44.9 mg/
dl at 48hs, n=6, p <0.05; tubulointerstitial injury score, Tg 3.16 ± 0.63 vs Wt 4.20 ± 0.24 
at 48hs, n=6, p <0.05). While primary cultures of fibroblast isolated from Cygb-transgenic 
rat kidney were resistant to exogenous oxidant stimuli, renal fibroblast lineages treated 
with Cygb-siRNA enhanced cellular oxidant stress with a subsequent decrease in their 
viability. Further, chemical or genetic-mutant (81His>Tyr) disruption of heme in Cygb 
impaired their anti-oxidant property in vitro. Our data showed that Cygb is up-regulated 
in the hypoxic kidney as a defensive mechanism against oxidative stress mainly through 
heme domain. Intra-organ overexpression of this new globin could be an attractive strategy 
against disorders associated with hypoxia and oxidative stress.
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Renal Hemeoxygenase Deficiency with Aging: A Novel Correctable Cause 
of Acute Kidney Injury  David A. Ferenbach, Jennifer McKay, Noemie C. J. 
Nkejabega, Matthew F. Beesley, David C. Kluth, Jeremy Hughes.  Centre for 
Inflammation Research, University of Edinburgh, Edinburgh, Scotland, United 
Kingdom.


We hypothesized that defective induction of endogenous tissue protective responses 
such as the anti-inflammatory enzyme hemeoxygenase-1 (HO-1) might underlie the 
association of increased age with susceptibility to renal ischaemia reperfusion injury 
(IRI). We therefore examined HO-1 expression in young and old mice before and after 
renal IRI, and the therapeutic efficacy of the HO-1 inducer Hemearginate (HA).Young 
(6-8wks) and old (52-56wk) mice had equivalent 24h Creatinine clearance and albumin 
excretion. Immunohistochemistry (IHC) showed no baseline scarring, equivalent CD31+ 


capillary density and leukocyte populations. Old mice exhibited comparable baseline HO-1 
expression but reduced cortical and medullary HO-1 upregulation following IRI (Cortex 
54%, Medulla 88% reduction vs young, p<0.05). Old mice had worse renal dysfunction 
after IRI(Cr 120±35 vs 38±6 µmol/L; old vs young; p<0.01) and a 36% increase in acute 
tubular necrosis (ATN)(p<0.01). HA pretreatment of old mice resulted in a 54 and 18 
fold increase in HO1 in the cortex and medulla respectively (p<0.001), and significantly 
improved renal function (61% Creatinine reduction; p<0.02) and ATN score (64% fall 
p<0.05). No difference in macrophage (Mϕ), B or T lymphocyte infiltration was evident 
between groups whilst untreated old mice exhibited 3.3x more PMN infiltration than young 
mice (p<0.005), which was entirely abolished by HA therapy. Further IHC demonstrated 
that the principal site of HO1 induction in the medulla in response to injury or HA treatment 
was within interstitial cells rather than epithelia, with significant co-localisation with Mϕ 
markers. This was probed using Mϕ depletion using the CD11b-DTR transgenic animal. 
Old animals were again protected against IRI by HA treatment, however this effect was 
completely abolished by selective ablation of renal Mϕ


Reduced HO1 upregulation following renal IRI increases structural and functional 
injury in old mice and represents a therapeutic target in the aged population. Our data 
demonstrate that interstitial renal Mϕ represent a mediator of HO1 protection in IRI.
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Reprogramming of Tubule Cells To Affect Renal Recovery  Katherine 
J. Kelly,1 Barbara Kluve-Beckerman,2 Jesus H. Dominguez.1,3  1Medicine/
Nephrology, Indiana University School of Medicine, Indianapolis, IN; 
2Pathology, Indiana University School of Medicine, Indianapolis, IN; 3Medicine/
Nephrology, Roudebush Veterans’ Administration Medical Center, Indianapolis, 
IN.


Renal tubules are capable of regenerating after injury, a process which recapitulates 
fetal tubulogenesis. Kidney development follows an elegant schema based on formation 
and branching of tubules that later maintain solute and water homeostasis. We have 
demonstrated robust expression of the acute phase reaction (APR) protein serum amyloid 
A (SAA) during tubule formation in embryogenesis and during regeneration after an acute 
renal insult in adult life. We now report that overexpression of SAA in cultured renal tubule 
(NRK52E) cells causes functioning branching tubule-like structures to emerge from the 
monolayer. Tubular function in vitro was evidenced by transport of the organic anion 
fluorescein from the extracellular medium into central “lumina”, as well as expression of 
the transporters sodium/hydrogen exchanger 3 (NHE3) and organic anion transporter 1 
(OAT1). Recovery from experimental acute kidney injury induced by diverse insults in 
rats is accelerated by intravenous transplantation of renal tubule cells overexpressing SAA. 
Mean serum creatinine was significantly lower 24 hours after infusion of transfected SAA 
overexpressing cells into rats with acute kidney injury/acute renal failure due to gentamicin, 
ischemia-reperfusion or cisplatin. The transplanted cells survive and engraft into renal 
tubules in vivo. Confocal imaging shows that the SAA overexpressing cells are initially 
found within tubular lumina and later reconstitute some but not all proximal tubules. These 
studies support our hypothesis that serum amyloid A initiates a critical program in renal 
morphogenesis. They show that renal tubular cell re-differentiation can be stimulated to 
effect renal recovery following injury.
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Anti-Mouse CD126 (IL-6R) Antibody Given during Established AKI 
Reduces Late Post-Ischemic Tubular Atrophy  Hye Ryoun Jang,1 Maria Teresa 
Gandolfo,2 Gang Jee Ko,1 Shailesh Satpute,1 Lorraine C. Racusen,2 Hamid Rabb.1  
1Medicine, Johns Hopkins University School of Medicine, Baltimore, MD; 
2Pathology, Johns Hopkins University School of Medicine, Baltimore, MD.


MR16-1, a rat anti-mouse CD126 (IL-6R) antibody, was reported to have beneficial 
effects in disease models in which B cells participate in the pathogenesis. Given that we 
found that B cells traffic and mature in post-ischemic kidney during AKI, particularly in 
the later stages, we hypothesized that MR16-1 could modify the repair process after kidney 
ischemia-reperfusion injury (IRI). We examined trafficking of B cells and CD126 expressing 
plasma cells during repair after kidney IRI in mice, then compared renal histologic changes 
in MR16-1 treated mice and control (rat IgG treated) mice. Unilateral renal pedicle clamping 
was performed for 45 min (n=6∼9 in each group). MR16-1 and control IgG treatments 
were initiated on day 1 after IRI and continued until day 28. On day 3, 10, or 28 after IRI, 
renal histologic examination and FACs with isolated kidney mononuclear cells (KMNC) 
were performed. Total infiltrating B cells (expressing CD19) peaked in the post-ischemic 
kidneys on day 3 (post-ischemic vs. contralateral, 33.4±1.5 vs. 14.4±1.6%), then decreased 
in the post-ischemic kidneys on day 28 after IRI (post-ischemic vs. contralateral, 5.9±1.5 
vs. 26.7±1.6%). Plasma cells (expressing CD126 & CD138) appeared on day 3 and matured 
with time, then decreased on day 28 after IRI. Post-ischemic kidneys of MR16-1 treated mice 
showed more tubular proliferation (Ki-67 staining) than control IgG treated mice on day 
10 and day 28 after IRI, and less tubular atrophy on day 28 after IRI (MR16-1 vs. control, 
59.9±4.7 vs. 70.0±6.0% in cortex, 47.7±5.9 vs. 68.6±7.6% in medulla. Increased numbers 
of maturing CD126 expressing plasma cells are found in kidney during repair from IRI. 
Post-ischemic kidneys of mice treated with anti-CD126 during established AKI showed 
more tubular proliferation and less tubular atrophy 28 days after ischemic AKI. These data 
are relevant for two major clinical problems, accelerating healing during established AKI 
and decreasing long term effects of AKI.
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Deficiency of Bone-Marrow Derived S1P3 Receptors Attenuates the Innate 
Immune Response in Renal Ischemica-Reperfusion Injury  Amandeep 
Bajwa,1 Liping Huang,1 Hong Ye,1 Li Li,1 Kevin Lynch,2 Mark D. Okusa.1  
1Medicine and CIIR, UVA, Charlottesville, VA; 2Pharmacology, UVA.


Sphingosine1-phosphate (S1P) is the ligand for 5 G-protein coupled receptors (S1PR1-5). 
The S1PR agonists, FTY720 and SEW2871, have been shown to protect kidneys from IRI, 
an effect due predominantly to their canonical effects of S1P1R activation on B and T cells 
leading to lymphopenia. In contrast, activation of the S1P3R on vascular endothelial and 
pulmonary epithelial cells has been linked to enhanced vascular and epithelial permeability, 
respectively, and dendritic cell S1P3R deficiency protects mice from lethal sepsis. We have 
demonstrated that S1P3R KO mice are protected from IRI, however the mechanism of 
protection has not been established. We sought to determine the contributions of S1P3Rs on 
kidney resident cells and bone marrow-derived cells (BMDCs) to kidney IRI by constructing 
BM chimeras (WT→WT, S1P3R KO→WT and WT→ S1P3R KO). Mice were subjected 
to 28 min of ischemia followed by 24 h of reperfusion. Following IRI, plasma creatinine 
(PCr) increased in WT→WT (1.59±0.21 mg/dl), decreased in S1P3R KO→WT (0.21±0.12 
mg/dl), suggesting that S1P3R deficiency on BMDCs protected kidneys from IRI. In the 
WT→ S1P3R KO, PCr (1.76±0.16 mg/dl) was unchanged from WT→WT, suggesting 
that S1P3R deficiency in kidney resident cells did not affect renal IRI. Compared to the 
WT→WT and WT→S1P3R KO chimeras the S1P3R KO→WT mice had significantly less 
1) infiltrating neutrophils (CD11b+Ly6G+), macrophages (CD11b+, F4/80low), dendritic 
cells (CD11c+IA+) and activated NKT cells (CD19-TCRb+CD1dTet+) in kidneys after 
IRI, 2) cytokine production of IFN-γ and TNF-α, and 3) total number of cells expressing 
CD11c+ co-stimulatory molecules (CD40+, CD80+ and CD86+). These data demonstrate 
that S1P3Rs on BMDCs are necessary for the inflammatory response following kidney IRI. 
The lack of S1P3R activation on BM derived cells protects the kidneys from inflammation 
from IRI by blocking the infiltration of innate immune cells and blocking the activation of 
co-stimulatory molecules on CD11c+ cells. We conclude that drugs that activate S1P1Rs 
and block S1P3Rs may serve as ideal agents to attenuate kidney IRI.
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Tg Mice Overexpressing Kidney Sirt1 Protects Against AKI by Retaining 
Peroxisome Function  Kazuhiro Hasegawa, Shu Wakino, Koichi Hayashi, 
Hiroshi Itoh.  Keio University School of Medicine, Tokyo, Japan.


Aims
Sirt1, NAD+-dependent protein deacetylase is reported to attenuate ROS-induced 


apoptosis and regulate metabolism leading to longevity and mitochondrial activation. We 
investigated kidney-specific-role of Sirt1 in the protection against acute kidney injury 
(AKI).


Methods
We newly created Tg mice overexpressing Sirt1 specifically in proximal tubules 


using Npt2 promoter. These mice were subjected to cisplatin- or ischemic reperfusion 
(I/R)-induced AKI. We also examined a role of peroxisomal or mitochondrial number and 
function in mediating mechanisms for renal protective effects of Sirt1.


Results
Cisplatin-induced AKI in WT mice was accompanied by severely decreased peroxisomal 


number (PMP70), decreased peroxisomal function (catalase and ACOX-1), mildly reduced 
mitochondrial function (MCAD), and increased ROS (4-HNE), although mitochondrial 
number (PGC-1) was not altered. In Tg mice with cisplatin, peroxisome number and 
function were well preserved with diminished levels of 4-HNE, but mitochondrial function 
was restored partially. As a result, Cisplatin in WT mice elevated serum BUN and Cr with 
histological tubular damage and tubular apoptotic cells (TUNEL positive), which were 
ameliorated in Tg mice.


WT mice with I/R severely damaged mitochondrial number and function in spite 
of comparatively well preserved peroxisomal number and function. Tg mice failed to 
preserve I/R-induced AKI presumably because of lack in effect of renal Sirt1 on preserving 
mitochondrial damage.


Conclusions
We elucidated that renal Sirt1 strongly affected peroxisome rather than mitochondria, 


leading to the rescue from cisplatin-induced AKI through catalase-induced elimination of 
ROS and through ACOX-1-induced activation of fatty acid beta oxidation which produced 
ATP for mitigating tubular damage. These are novel mechanisms by which Sirt1 exerts 
protective effects against AKI.
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Renal Proximal Tubule Specific GSK 3 Beta Deletion Protects Against 
Acute Nephrotoxic Injury in Mice  Reena Rao,1 Amberlie Silva,1 Raymond 
C. Harris.1  1Division of Nephrology and Hypertension, Vanderbilt University 
Medical Center, Nashville, TN; 2Division of Nephrology and Hypertension, 
Vanderbilt University Medical Center, Nashville, TN; 3Division of Nephrology 
and Hypertension, Vanderbilt University Medical Center, Nashville, TN.


Glycogen synthase kinase 3 (GSK3) is a serine/threonine protein kinase that plays an 
important role in cell survival, proliferation and epithelial –mesenchymal transition.In the 
current study, we examined whether GSK3β plays an essential role in injury and recovery 
of renal proximal tubule structure and function after acute tubular injury. We used renal 
proximal tubule specific GSK3β knockout mice (KO) generated by breeding GSK3β floxed 
mice with gammaGT-CRE mice. The KO mice did not differ significantly in their body 
weight, urine volume, plasma- blood urea nitrogen (BUN) or proximal tubule structure 
when compared to their wild type (WT) littermates. To examine if GSK3β gene deletion 
affected the severity of renal injury and rate of proximal tubule cell repair, we induced 
acute nephrotoxic injury in WT and KO mice by treating with a single subcutaneous dose 
of 8.14 mg/kg HgCl2.Two days after HgCl2 injury, we observed tubular dilatation, cellular 
necrosis and loss of defined brush border membranes in both WT and KO mice. By day 4, 
the proximal tubules of the KO mice showed recovery, indicated by relatively well-defined 
brush border, compared to the WT mice, in which the proximal tubules remained dilated. 
At baseline, the BUN levels did not differ significantly between the KO and WT mice 
(25±9.4 vs 20±7mg/dl, n=10). By day 2 of HgCl2 treatment, the BUN increased by 3.2 fold 
in the KO mice compared to 7.7 fold increase in WT mice (KO mice 82±17 vs WT 155±14 
mg/dl). By days 4 and 6, the BUN of the KO mice decreased to 56±12 and 40±8mg/dl 
respectively, while the decrease in BUN was relatively gradual in the WT mice (148±22 
on day 4 and 92±24 by day 6). These results indicate that in the KO mice, HgCl2-induced 
proximal tubule injury is less severe and cellular repair faster compared to the WT mice. 
This study suggests that GSK3β activity plays an important role in HgCl2-induced acute 
nephrotoxic injury in mice.
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The Human Cold Shock Domain Protein YB-1 Acts as a Chemoattractant 
for Monocytes  Sonja Djudjaj,1 Björn C. Frye,1 Peter Boor,1 Jürgen Bernhagen,2 
Peter R. Mertens.3  1Department of Nephrology & Clinical Immunology, 
University Hospital, Aachen, NRW, Germany; 2Institute for Biochemistry, 
University Hospital, Aachen, NRW, Germany; 3Department of Nephrology & 
Hypertension, Otto-von-Guericke-University, Magdeburg, Sachsen-Anhalt, 
Germany.


The Y-box binding protein-1 is a prototypic member of the highly conserved cold 
shock protein family. It associates with DNA and RNA to orchestrate transcription and 
translation of genes involved in inflammation and fibrotic diseases. Our group was the first 
to identify extracellular occurrence of YB-1. Monocytic and mesangial cells may secrete 
YB-1 following inflammatory stimuli. Extracellular YB-1 affects cell proliferation and 
migration (Frye et al., EMBO Reports, 2009).


To characterize the YB-1 secretion mode and its extracellular functions primary 
monocytes were challenged with LPS. YB-1 was found to be secreted within a concentration 
range of 1 to 10 ng/ml LPS. Approximately 25% of total endogenous YB-1 protein was 
released into the cell supernatant. Vesicles protected extracellular YB-1 from proteolytic 
degradation, as approved by protease protection assay. Retarded release from vesicles was 
found. These results were confirmed by (co-)localization studies using GFP-tagged YB-1 
and DsRed-tagged Rab7 proteins by live cell imaging.


To test for a potential chemotactic role of secreted YB-1 a Boyden chamber assay using 
rYB-1 protein (0,01 to 1 µg/ml) as well as peptides (10 to 250 ng/ml) corresponding to 
distinct protein domains was set up. Increased cell migration and chemotaxis of monocytic 
cells was detected, comparable to MIF-dependent levels. Furthermore, in vivo studies with 
subcutaneous injection of rYB-1 within 24h prompted inflammatory cell infiltrates in mice. 
Controls included heat-denatured rYB-1 and PBS. ED1-positivity indicated predominance 
of monocytes/macrophages.


These results demonstrate chemoattractive activity of secreted YB-1. Given its 
increased occurrence in mesangioproliferative disease (van Roeyen et al., JASN 2005) 
and in infiltrating monocytes of rejected kidney transplants (Raffetseder et al., Kidney Int. 
2009) we hypothesize an important function for YB-1 in the initiation and/or maintenance 
of inflammatory responses.
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Hypoxic Regulation of Hepatic Erythropoietin in Renal Non-Uremic 
Anemia  Pinelopi P. Kapitsinou,1,2 Qingdu Liu,1,2 Travis Unger,2 Jennifer Rha,2 
Olena Davidoff,1 Connie L. Erickson Miller,3 Volker H. Haase.1,2  1Department of 
Medicine, Vanderbilt University School of Medicine, Nashville, TN; 2Department 
of Medicine, University of Pennsylvania School of Medicine, Philadelphia, PA; 
3Oncology Biology, GlaxoSmithKline Research and Development.


The kidney is the major physiologic source of erythropoietin (EPO) production in 
the adult. We and others have shown that Hypoxia-Inducible Factor (HIF)-2 mediates the 
hypoxic induction of Epo using mice with global or liver specific HIF-2 deletion.


To investigate the role of renal HIF-2 in the regulation of serum Epo and to examine 
the contribution of liver to the serum Epo pool, we used Cre-loxP strategy to ablate HIF-2 
in the kidney, while HIF-2 mediated hypoxia responses in the liver remained intact. Mutant 
mice developed anemia with mean Hct levels of 25% (±0.45) compared to 42% (±1.36) 
in controls (n=39–29; P< 0.001), while baseline serum Epo level was reduced by 40%. 
Kidney function was preserved. Anemia in mutant kidneys was associated with HIF-1 
stabilization, and a 2.3fold induction of HIF target gene Phd3 (n=6; P<0.01), as determined 
by immunoblot and real time-PCR analysis respectively. Epo mRNA was downregulated 
by 50fold in mutants kidneys compared to controls (P<0.05) whereas hepatic Epo mRNA 
was upregulated (P<0.05). To further study the hypoxic regulation of EPO in these mice, 
we exposed them to hypoxia and pharmacological HIF stabilization. Exposure of mutant 
and control mice to hypoxia, 10% O2, for 10 days resulted in increased Hcts. Serum EPO 
also increased, but was lower by 50% in mutants. While the hypoxic EPO induction in the 
kidney was abolished in mutants, hepatic Epo mRNA was increased 5.4-fold compared to 
normoxia (n=4; P<0.01). Pharmacological HIF stabilization in mutants induced a significant 
increase in liver Epo production, resulting in the correction of anemia.Our data establish that 
HIF-2 mediates the hypoxic induction of EPO in the kidney and that the liver responds to 
hypoxia with a graded EPO response. We also show that the EPO producing ability of the 
liver could be exploited therapeutically, when the kidney, the main source of EPO, fails.


Disclosure of Financial Relationships: nothing to disclose


SA-FC412


Glial Response Is an Essential Component of Hypoxia-Induced 
Erythropoiesis  Alexander Weidemann,1 Yann M. Kerdiles,1 Karl X. Knaup,2 
Christopher A. Rafie,3 Adam T. Boutin,1 Norihiko Takeda,1 Christian Stockmann,1 
Miriam Scadeng,4 Volker H. Haase,5 Celeste Simon,6 David Kleinfeld,3 Randall 
S. Johnson.1  1Division of Biology, University of California, San Diego, La Jolla, 
CA; 2Nikolaus Fiebiger Center for Molecular Medicine, University of Erlangen, 
Erlangen, Germany; 3Department of Physics, University of California, San 
Diego, La Jolla, CA; 4Center for Functional MRI, University of California, San 
Diego, La Jolla, CA; 5Vanderbilt-Ingram Cancer Center, Vanderbilt University 
Medical Center, Nashville, TN; 6Abramson Family Cancer Research Institute, 
University of Pennsylvania Cancer Center, Philadelphia, PA.


A key adaptation to environmental hypoxia is an increase in erythropoiesis, driven by 
the hormone erythropoietin (EPO) by what was thought to be primarily a renal response. 
However the central nervous system controls many aspects of systemic response to hypoxia 
in mammals. Both neurons and astrocytes express EPO following ischemic injury; this 
response is known to ameliorate damage to the brain. To investigate the role of glia as 
a component of systemic hypoxic response, we created tissue-specific deletions of the 
hypoxia-inducible transcription factors HIF-1α and HIF-2α, their negative regulator VHL, 
as well as the HIF target gene VEGF, in astrocytes.


We found that loss of HIFs in astrocytes does not cause anemia. In contrast, loss of 
VHL induces a severe CNS-driven, HIF-2α-dependent polycythemia with hematocrit values 
of around 80%. We show that astrocyte HIF-2α is responsible for a significant proportion 
of the acute increase of plasma erythropoietin levels after hypoxic stress. Moreover, in 
anemia induced by bleeding, the systemic erythropoietic response is reduced in mice 
with conditional deletion of HIF-2α in astrocytes. Thus, by generating gain-of function 
mutations and loss-of-function mutations of the hypoxic response in mice we demonstrate 
that the glial component of the CNS is an essential part of hypoxia- and anemia-induced 
erythropoiesis.
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Intracellular Angiotensin II Induces NHE-3 Expression in Mouse S1 
Proximal Tubule Cells Via AT1a and AT2 Receptor-Mediated Activation 
of MAP Kinases and NF-kB Signaling  Xiao C. Li,1 Julie L. Cook,2 Ulrich 
Hopfer,3 Jia L. Zhuo.1  1Division of Hypertension and Vascular Research, Henry 
Ford Hospital, Detroit, MI; 2Division of Research, Ochsner Clinic Foundation, 
New Orleans, LA; 3Department of Physiology, Case Western Reserve University, 
Cleveland, OH.


Using proximal tubule cells derived from wild-type and AT1a receptor-deficient mice 
(AT1a-KO), we tested the hypothesis that intracellular angiotensin II (Ang II) induces NHE-3 
expression in PT cells via AT1a-mediated activation of MAP kinases and NF-kB signaling 
mechanisms. Transfection of wild-type and AT1a-KO PT cells with a cyan fluorescent Ang 
II plasmid (ECFP/AII) induced time-dependent increases in intracellular Ang II levels with 
a peak response at 72 h after transfection (control: 205.6 ± 17.6 vs. ECFP/AII: 484 ± 31.8 
pg/mg, p<0.01). Ang II levels in the medium were unaltered. By contrast, transfection with 


a scrambled plasmid (ECFP/AIIc) had no effects on Ang II levels in PT cells. In wild-type 
PT cells, ECFP/AII increased NHE-3 expression by 59% (control: 0.29 ± 0.04 vs. ECFP/
AII: 0.46 ± 0.07, NHE-3/actin; p<0.01). This response was inhibited by the AT1 blocker 
losartan (10 µM; 0.24 ± 0.03 NHE-3/actin, p<0.05) or the AT2 blocker PD123319 (10 
µM; 0.28 ± 0.08 NHE-3/actin, p<0.05). The effect of ECFP/AII on NHE-3 expression 
was associated with 2.7-fold increases in MAP kinases p-ERK1/2 (control: 0.18 ± 0.04 
vs. ECFP/AII: 0.49 ± 0.14 p-ERK1/2/t-ERK1/2, p<0.01) and >10-fold increases in the p65 
subunit of NF-kB protein (control: 0.16 ± 0.02 vs. ECFP/AII: 1.96 ± 0.31 NF-kB/actin, 
p<0.01). These responses were also inhibited by losartan and PD123319 (p<0.05). ECFP/
AII-induced activation of p-ERK1/2 and NF-kB and NHE-3 expression were completely 
blocked by the MEK1/MEK2 inhibitor UO126 (1 µM; p<0.01), the MAPKK/MEK inhibitor 
PD98059 (1 µM; p<0.01) or the NF-kB inhibitor, R0 106-9920 (1 µM; p<0.01), respectively. 
By contrast, ECFP/AII had no effects on p-ERK1/2, NF-kB or NHE-3 proteins in AT1a-KO 
PT cells. These results suggest that intracellular Ang II may induce NHE-3 expression in 
mouse PT cells via AT1a and AT2 receptor-mediated activation of MAP kinases and NF-kB 
signaling mechanisms.
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Aldosterone Abrogates NF-kB-Mediated TNFa Production in Human 
Neutrophils Via the Mineralocorticoid Receptor  Astrid Bergmann, Claudia 
Eulenberg, Susanne Rolle, Friedrich C. Luft, Ralph Kettritz.  Nephrology and 
Hypertension, Franz Volhard Clinic Charite Berlin and HELIOS Kliniken 
Berlin, Berlin, Germany.


Mineralocorticoid receptor (MR) activation by aldosterone is vital to salt homeostasis. 
However, MR activation also leads to pro-inflammatory effects in several tissues and cell 
types. Whether or not a functional MR exists in neutrophils is unknown. We investigated the 
hypothesis that aldosterone modulates inflammatory neutrophil responses via the MR.


We used FACS, western blot analysis, and microscopy, and found that neutrophils 
possess MR. We also detected 11β-HSD2 mRNA by RT-PCR. Preincubation with 
aldosterone (10*-11 to 10*-6 M) dose-dependently inhibited NF-κB activation in IL-8- and 
GM-CSF-treated neutrophils on fibronectin (FN) by IκBα western blotting and RT-PCR for 
IκBα mRNA. Aldosterone had no effect on TNF- and LPS-mediated NF-κB activation and 
on IL-8- and GM-CSF-induced ERK, p38 MAPK, and PI3K/Akt activation. Spironolactone 
abrogated NF-κB inhibition by aldosterone, indicating an MR-specific effect. The selective 
glucocorticoid dexamethasone did not affect NF-κB activation by IL-8 and GM-CSF. In 
contrast, dexamethasone, but not aldosterone, delayed apoptosis as demonstrated by annexin 
V and propidium iodide assays. Moreover, TNF generation that is controlled by NF-κB, 
increased from <15.6 pg/ml with buffer to 10,235 pg/ml with IL-8 treatment. Aldosterone 
prevented this effect (<15.6 pg/ml). To exclude the possibility that this result was merely a 
consequence of TNF-secretion, we performed RT-PCR experiments. We observed a 22-fold 
increase of TNF mRNA with IL-8 that was decreased to 6-fold by aldosterone. Finally, by 
FACS conditioned medium from IL-8-treated neutrophils on FN significantly increased 
ICAM-1 expression in EAhy926 endothelial cells from 15+/-2.5 MFI to 392+/-104 MFI. 
This effect was reduced by aldosterone to 48+/-13 MFI.


Conclusion: Our data indicate that a functional MR exists in neutrophils regulating 
anti-inflammatory effects. These data could be relevant with widespread MR-blockade 
treatment protocols.
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Renal Angiotensinogen in Liver and Kidney Angiotensinogen Knockout 
Mice  Fumio Niimura,1 Taiji Matsusaka,1 Akira Nishiyama,2 Hiroyuki Kobori,3 
Gabriel L. Navar,3 Iekuni Ichikawa.1,4  1Tokai University School of Medicine, 
Kanagawa, Japan; 2Kagawa University School of Medicine, Kagawa, Japan; 
3Tulane University Health Science Center, LA; 4Vanderbilt University Medical 
Center, TN.


Available evidence indicates that renal angiotensin II (AII) content rather than plasma 
AII concentration is correlated with renal injury and is regulated by the availability of 
angiotensinogen (Agt) in the kidneys. Agt mRNA is generated mainly in the liver and 
the S3 segment of the proximal tubule. To study the origin of renal Agt protein under 
basal conditions, we generated liver-specific Agt knockout mice (Albumin-Cre/Agt-loxP, 
liver KO) and kidney-specific Agt KO mice (KAP-Cre/Agt-loxP, kidney KO). Renal Agt 
mRNA in kidney KO (n=15) was decreased, on average, to 14.4% of that in control mice 
(n=9)(p<0.05). In situ hybridization confirmed elimination of Agt mRNA. However, 
immunostaining and Western blot analysis revealed the presence of renal Agt protein in 
the S1 and S2 segments in kidney KO similar to that in control mice. In the liver of liver 
KO (n=8), Agt mRNA was 0.16% of that found in control mice (n=7), and Agt protein was 
undetectable by Western blot analysis. In the kidney of liver KO, Agt mRNA was increased 
by 45% (p<0.05), while Agt protein was not detectable by Western and immunostaining. 
Kidney KO showed no abnormal phenotype except for a decrease in urinary Agt/creatinine 
(0.22±0.07 mg/mg vs 0.47±0.16 in control, n=12, 15, p<0.05) suggesting constitutive 
secretion of Agt into the lumen. Liver KO showed low systolic blood pressure (74.9±1.7 
mmHg vs. 121.7±2.8 in control, p<0.05), hypertrophy of JG cells and intrarenal arteries/
arterioles, along with polyuria, all of which are shared with whole-body Agt KO mice. The 
phenotypes of kidney and liver dual KO are identical to those of liver KO. These results 
indicate that most of intrarenal Agt in mice during basal conditions is of liver origin but 
that urinary Agt reflects renal Agt mRNA activity.
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Intrarenal Dopamine Protects Against the Development of Diabetic 
Nephropathy through Inhibition of Macrophage Infiltration  Yun-feng Zhou, 
Suwan Wang, Raymond C. Harris, Ming-Zhi Zhang.  Medicine, Vanderbilt 
University, Nashville, TN.


Renal macrophage infiltration is associated with the development of diabetic 
nephropathy (DN). Our previous studies determined that intrarenal dopamine attenuates the 
development of DN in STZ type I diabetes. We investigated whether intrarenal dopamine’s 
effects might be in part the result of inhibition of macrophage infiltration. Intrarenal 
dopamine is metabolized by COMT, and renal dopamine activity significantly increases 
in COMT KO mice. STZ injection led to increases in proteinuria, renal oxidative stress 
(nitrotyrosine staining) and macrophage infiltration in the glomeruli (staining of F4/80 
and CD68, markers of macrophages) in wild type mice, all of which were significantly 
attenuated in COMT KO mice. The Ins2Akita model of spontaneous type I diabetes is 
characterized by early onset and autosomal dominant inheritance. Male mice heterozygous 
for Akita spontaneous mutation (Akita/+) develop hyperglycemia. Male wild type, COMT 
KO, Akita/+, and Akita/+/COMT KO mice on the DBA/2J background (sensitive to renal 
injury) were studied. Fasting blood glucose was 250-350 mg/dl from 2 to 6 months of 
age in Akita/+ and Akita/+/COMT KO mice. Compared with Akita/+/COMT KO mice, 
at 6 months of age Akita/+ mice had reduced body weight (19.3 ± 1.6 vs. 25.7 ± 1.0 g) 
but increased proteinuria [spot ACR (µg/mg): 169.0 ± 23.0 vs. 59.4 ± 6.8]. Histology 
demonstrated mesangial expansion and increased glomerular collagen deposition only 
in Akita/+ mice. Expression of glomerular fibronectin, collagen I, and CTGF were 
also increased in Akita/+ mice compared to Akita/+/COMT KO. Renal oxidative stress 
(nitrotyrosine and 4-NHE staining) and macrophage infiltration in the glomerulus (F4/80 
and CD68 staining) were significantly higher in Akita/+ than Akita/+/COMT KO mice, 
as were levels of the chemokines, macrophage inflammatory protein 1α (CCL3) and 
monocyte chemoattractant protein 1 (MCP-1/CCL2). These results suggest that intrarenal 
dopamine might protect against the development of DN in type I diabetes at least in part 
by inhibiting macrophage infiltration.
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Receptor-Mediated, Non-Proteolytic Activation of Prorenin and Induction 
of TGF-β1 and PAI-1 Expression in Renal Mesangial Cells  Jiandong Zhang, 
Jie Wu, Nancy A. Noble, Wayne A. Border, Yufeng Huang.  Nephrology/
Medicine, University of Utah, Fibrosis Research Laboratory, Salt Lake City, 
UT.


While elevated plasma prorenin levels are commonly found in diabetic patients and 
correlate with diabetic nephropathy, the pathological role of prorenin, if any, remains 
unclear. Renin or prorenin binding to the (pro)renin receptor ((p)RR) enhances efficiency 
of angiotensinogen cleavage by renin and unmasks prorenin catalytic activity. We asked 
whether elevated prorenin could be activated in the site of renal mesangial cells (MCs) 
through receptor binding without being proteolytically converted to renin. Recombinant 
inactive rat prorenin and a mutant prorenin that is noncleavable, i.e. cannot be activated 
proteolytically are produced in 293 cells. After MCs were incubated with 10-7M native 
or mutant prorenin for 6 hours, cultured supernatant acquired the ability to generate Ang 
I from angiotensinogen, indicating both prorenins have been activated. Small interfering 
RNA (siRNA) against the (p)RR blocked their activation. Furthermore, either native or 
mutant rat prorenin at 10-7M alone similarly and significantly induced PAI-1 mRNA 
expression by 4.5-fold and 4.3-fold respectively and TGF-beta1 mRNA expression by 
2.3-fold and 2.4-fold respectively, and these effects were blocked by (p)RR siRNA, but 
not by saralasin, an Ang II receptor antagonist. When exogenous angiotensinogen was 
co-added into cultured MCs with inactive native or mutant prorenins, PAI-1 mRNA 
increased a striking 14.6-fold or 17-fold respectively, 4-fold higher than the increase seen 
with prorenin or mutant prorenin alone. These effects were blocked by co-treatment with 
(p)RR siRNA and saralasin. We concluded that prorenin binds the (pro)renin receptor on 
renal MCs and is activated nonproteolytically. This activation leads to increased expression 
of PAI-1 and TGF-beta 1 via Ang II-independent and Ang II-dependent mechanisms. These 
data provide a mechanism by which elevated prorenin levels in diabetes may play a role 
in the development of diabetic nephropathy.
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CD36 Is a Novel High Capacity Receptor for Albumin in Proximal Tubular 
Cells  Richard J. Baines, Ravinder S. Chana, Nigel J. Brunskill.  Infection, 
Immunity and Inflammation, Leicester University, United Kingdom.


Filtered proteins are efficiently retrieved from the proximal tubule by the megalin/
cubulin complex. However megalin deficient proximal tubular cells (PTC) may also 
demonstrate protein uptake. CD36 is an 88 kDa member of the class B scavenger receptor 
family that is widely expressed in different cell types, including PTC. PTC expression of 
CD36 is upregulated in proteinuric conditions in vivo and in vitro. We investigated whether 
CD36 functioned as a receptor for albumin.


Opossum kidney (OK) cells were stably transfected with CD36 and several over-
expressing clones were established (OKCD36). Wild type OK (OKWT) were used as 
controls. Albumin interaction with cells was measured by incubation with FITC-Alb. To 
inhibit potential binding of albumin to CD36 anti-CD36 antibodies (ab) or the specific 
antagonist sulphosuccinimidyl-oleate (SSO) were used.


Immunoblotting of lysates from transfected cell lines confirmed CD36 to be 
overexpressed, confocal imaging showed it to be predominantly associated with the apical 
cell membrane. Uptake and binding of FITC-Alb to both cell lines was concentration 
dependent and saturable. OKCD36 cells showed significantly greater albumin binding 
and uptake than OKWT in proportion to the degree of CD36 overexpression. Both cell 
lines demonstrated 2 binding sites, characterised by high affinity/low capacity (HA) and 
low affinity/high capacity (LA). In OKCD36 the kinetics of the HA site were changed 
indicating a different uptake mechanism. The affinity (Kd) of this receptor was 5 fold that 
of control and capacity (Vmax) increased x8.24. Uptake by LA, and binding to HA and LA 
were increased in OKCD36 which was the net result of an increased number of binding 
sites of a lower affinity. Unlabelled albumin blocked FITC-alb binding to both cell lines. 
Co-localisation of CD36 and FITC-Alb was observed at the cell membrane but CD36 did 
not accompany FITC-Alb through its intracellular trafficking. Incubation with 250 µM SSO 
and anti-CD36 ab reduced FITC-Alb uptake in CD36OK to OKWT levels.


CD36 may function as a receptor for albumin in PTC where it facilitates endocytosis. 
The function of CD36 in PTC warrants further investigation.
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Physiological Retinoic Acid Activity in the Collecting Duct System of 
Postnatal Mouse Kidney  Yuen Fei Wong,1 Jeffrey B. Kopp,2 Catherine 
Roberts,3 Malcom Maden,4 Peter Scambler,3 Alexandra C. Rankin,1 Neelanjana 
Dutt,1 Mazhar Noor,1 Bruce M. Hendry,1 Qihe Xu.1  1Renal Medicine, King’s 
College London, London, United Kingdom; 2Kidney Disease Section, National 
Institute of Diabetes, Digestive and Kidney Diseases, National Institutes of 
Health, Bethesda, MD; 3Molecular Medicine Unit, Institute of Child Health, 
London, United Kingdom; 4Department of Zoology, University of Florida, 
Gainesville, FL.


All-trans retinoic acid (tRA) plays an essential role in nephrogenesis through retinoic 
acid receptor-dependent, likely retinoic acid response element (RARE)-mediated gene 
transcription, but its role in postnatal kidneys is unknown. This study was designed to 
establish amount and location of endogenous retinoids in young and adult mouse kidneys. 
Endogenous retinoids in kidneys and livers were measured by high performance liquid 
chromatography (HPLC) and RARE-hsp68-lacZ transgenic mice was employed to 
detect RARE activity by X-gal assay and immunostaining of the reporter gene product 
β-galactosidase. In 3-week-old mice, HPLC analysis showed abundant tRA in kidneys but 
no tRA was detected in liver. Kidneys of 1 to 3 week old mice had higher RARE activity 
than kidneys of 5 and 8 week old mice. RARE activity was localized specifically to principal 
cells (PC) and intercalated cells (IC) of collecting duct system in all age groups, but not to 
glomeruli, proximal tubules, Henle’s loop or distal tubules. Numerous IC were detected in 
renal cortex but only 12% had RARE activity. In contrast, while there were fewer medullary 
IC, 85-100% of showed RARE activity. Likewise, a higher percentage of medullary PC 
than cortical PC demonstrated RARE activity. We conclude that RARE activity is most 
abundant in the collecting duct system, suggesting that retinoids may play important roles 
in these specialized epithelial cells.
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The DMP1/FGF23 and SOST/WNT Pathways Are Altered in CKD Bone 
Biopsies  Fabiana G. Graciolli,1 Rosa M. A. Moysés,1 Luciene M. dos Reis,1 
Yves Sabbagh,2 Shiguang Liu,2 Susan Schiavi,2 Vanda Jorgetti.1  1Nephrology, 
Universidade de São Paulo, São Paulo, SP, Brazil; 2Renal and Endocrine 
Sciences, Genzyme Corp, Framingham, MA.


Alterations in mineral and bone metabolism are prevalent in CKD, but the molecular 
mechanisms coordinating the regulation of systemic mineral levels and bone mineralization 
are not completely understood. Recent studies have linked these pathways through the 
demonstration that DMP1, a protein involved in bone mineralization, is a negative regulator 
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of FGF23. Furthermore, elevations in FGF23 serum levels occur early and continue to rise 
during CKD progression raising the possibility that alterations in FGF23 expression in 
bone may be associated with changes in bone mineralization. As a first step in addressing 
this possibility we examined FGF23 expression relative to expression of selected proteins 
associated with mineralization (DMP1, SOST, and β-catenin) using immunostaining in bone 
biopsies from CKD patients on dialysis (n=8), and age, sex matched normal individuals 
(n=4). The number of osteocytes (Ost) expressing FGF23 was dramatically increased in 
biopsies from CKD patients relative to controls (21 ± vs. 4 ± 1% of total Ost), p<0.05). The 
expression pattern suggested FGF23 over-expression was associated with early Ost. Cells 
expressing DMP1 were found throughout the mineralized bone and appeared distinct from 
FGF23 expressing cells. In contrast, SOST was expressed in deeply embedded mature Ost 
in both normal and CKD bones and the number of cells expressing SOST were markedly 
increased in CKD patients relative to control biopsies (19 ± 5% vs. 4 ± 1% of total Ost, 
p < 0.05). Consistent with the function of SOST as inhibitor of WNT signaling, we also 
observed an increase in the number of cells expressing phosphorylated β-catenin in early 
Ost in CKD compared to control biopsies (13 ± 3% vs. 0.8 ± 0.6% of total Ost, p < 0.05). 
These data suggest that in CKD, the increased SOST expression leads to suppressed WNT 
signaling in osteoblasts through increased phosphorylation of β-catenin. Additional studies 
are required to assess the potential relationship between the DMP1/FGF23 and SOST/
WNT pathways in CKD.
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Fibroblast Growth Factor 23 (FGF23) Is Increased in Children with Chronic 
Kidney Disease (CKD)  Markus J. Kemper, Michael van Husen, Ann-Kathrin 
Fischer, Kristina Moeller, Anja Lehnhardt, Ilka Klaassen, Dirk E. Mueller-
Wiefel.  Pediatric Nephrology, University Medical Center Hamburg-Eppendorf, 
Hamburg, Germany.


Background: FGF23 is a novel circulating factor that regulates renal reabsorption of 
phosphate and inhibits renal 1α-hydoxylase activity. In adult patients FGF23 increases 
as renal function declines and seems to mitigate hyperphosphatemia in early stages of 
CKD. Additionally FGF23 correlates with parathyroid hormone (PTH) levels. Data on 
FGF23 in children with CKD are scarce, thus we performed a cross-sectional analysis in 
pediatric patients.


Methods: We studied intact FGF23 and other biochemical variables of bone metabolism 
in 69 pediatric patients with various stages of CKD (estimated GFR ranging from 5 – 253 
ml/min/1.73qm). Patients with CKD stage 1 and 2 were analysed together as one group.


Results: Serum FGF23 levels increased significantly with the degree of CKD. 
Accordingly the highest levels of FGF23 were found in CKD stage 5 (compaired to CKD 
1+2: 734 ± 397 pg/ml vs 47 ± 26 pg/ml, p<0.001). FGF23 was significantly elevated 
already in CKD stage 3 compared to stage 1+2 (144 ± 91 pg/ml vs 47 ± 26 pg/ml), whereas 
a significant increase of serum phosphate was first noticed in CKD stage 4 (1.62 ± 0.22 
mmol/l vs 1.27 ± 0.25 mmol/l, p=0.001). FGF23 was correlated to PTH levels in all CKD 
stages (r=0.261, p=0.038).


Conclusions: For the first time we report data on FGF23 in children with CKD. Results 
indicate a significant role of FGF23 in calcium and phosphate regulation, which is relevant 
already in early stages of CKD; the elevation of FGF23 seems to precede hyperphosphatemia. 
Further studies have to focus on FGF23 physiology and the consequences on renal 
osteodystrophy including growth failure in pediatric CKD patients.
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Increased Osteocyte Expression of FGF-23 and DMP1 in CKD: Relationship 
to Skeletal Mineralization  R. C. Pereira,1 H. Juppner,2 C. Azucena-Serrano,1 
O. Yadin,1 I. B. Salusky,1 K. Wesseling-Perry.1  1Pediatrics, David Geffen School 
of Medicine at UCLA, Los Angeles, CA; 2Pediatrics, Harvard Medical School 
and Massachusetts General Hospital, Boston, MA.


Fibroblast growth factor 23 (FGF-23) and Dentin matrix protein 1 (DMP1) are 
expressed in osteocytes and regulate bone mineralization. Plasma FGF-23 levels are 
increased in CKD, but bone (B) FGF-23 and DMP1 expression in CKD is unknown. 32 
pts (CKD stage 2-4: n=12; dialysis: n=20; age 16±2 yrs) underwent bone biopsy. Skeletal 
protein expression was quantified by Ariol SL-50 slide scanner (Applied Imaging) in 5 
µm sections of non-decalcified bone after incubation with goat anti-human FGF-23(225-
244) or mouse anti-human DMP1 (LFMb-31(62-513)) followed by biotinylated secondary 
antibody and development with ABC/HRP and AEC (Vector). B-FGF-23 and DMP1 
expression were localized by fluorescence after incubation with Fluor labeled secondary 
antibodies (Alexa).


Compared to controls, B-FGF-23 and DMP1 expression were increased in CKD. 
B-FGF-23 correlated with B-DMP1 (r=0.54, p<0.05) and both were inversely related 
to osteoid. B-FGF-23 (red) and B-DMP1 (green) colocalized (yellow) to osteocyte cell 
bodies. Increased expression of DMP1 and FGF-23 in bone and their relationship to osteoid 
accumulation suggest that altered osteocyte metabolism contributes to abnormal skeletal 
mineralization in all stages of CKD.
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Osteoprotegerin (OPG) Decreases Bone Turnover and Increases BMD in 
Rats with Established Chronic Kidney Disease  S. Morony,1 I. Egbuna,1 E. 
Shatzen,1 C.-Y. E. Han,1 W. Yao,2 X. Li,1 M. Shahnazari,2 M. Stolina,1 N. Lane,2 
C. Henley.1  1Amgen Inc.; 2UC Davis Medical Center.


Observational studies link serum OPG to renal failure. OPG blocks bone 
resorption by binding RANKL, an essential mediator of osteoclast activity. Secondary 
hyperparathyroidism (sHPT), elevates RANKL levels, which increases osteoclastic bone 
destruction. We hypothesize that OPG treatment will normalize the sHPT-induced bone 
changes, via blockade of RANKL, without effecting the progression of renal disease.


Male 5/6 nephrectomized rats were uremic for 10-weeks and then treated with OPG 
(ratOPGFc, SC, 10mg/kg, 2x/week) or vehicle. Normal rats were used as controls. Serum 
biomarkers, bone density (BMD), and histomorphometry parameters were analyzed after 
4 weeks.


CKD was associated with sHPT, elevated BUN and osteocalcin, increased osteoid, 
osteoclast, and osteoblast surfaces, and decreased cortical BMD. RatOPGFc reduced bone 
turnover, increased trabecular BMD, and normalized cortical BMD. Importantly ratOPGFc 
improved CKD bone changes without affecting sHPT or the severity of renal disease. These 
data suggest that OPG is likely a marker, not a mediator of renal disease.
 Normal CKD+Vehicle CKD+ratOPGFc
Serum Biomarkers N=7 N=10 N=10
iPTH, pg/mL 320±33 846±125a 789±150a


Ca, mg/dL 10.7±0.3 11.3±0.4 11.4±0.5
P, mg/dL 6.4±0.1 7.3±0.5 5.8±0.4b


BUN, mg/dL 16±1 104±18a 70±13a


Osteocalcin, ng/mL 106±10 500±76a 197±26a,b


Femur BMD    
*Distal metaphysis, mg/cm3 341±26 323±24 460±18a,b


#Midshaft, mg/cm3 1438±7 1415±5a 1428±4b


Trabecular Histomorphometry N=5 N=9 N=7
BV/TV, % 17.0±0.8 15.0±1.3 23.4±1.2a,b


OS/BS, % 1.9±0.6 18.1±4.4a 1.0±0.3b


OcS/BS, % 2.7±0.2 5.7±0.7a 0.9±0.1a,b


ObS/BS, % 6.1±2.1 22.1±2.6a 1.1±0.1a,b


MAR, µm/day 1.8±0.2 2.1±0.2 1.2±0.1a,b


mean±SEM, aP<0.05 vs normal; bP<0.05 vs CKD, *Trabecular BMD, #cortical BMD, BV/TV = 
trabecular bone volume, OS/BS=osteoid surface, OcS/BS=osteoclast surface, ObS/BS=osteoblast surface, 
MAR=mineral apposition rate, BFR/BS=bone formation rate


Disclosure of Financial Relationships: ownership: Stock holder Amgen Inc.; 
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Serum, Urine Biochemistry and Bone Changes in a Rat Chronic Kidney 
Disease Model with Matrix Extracellular Phosphoglycoprotein (MEPE) 
Infusion  Marybeth V. George, Shakun P. Aswani, Ann R. Merck, David M. 
Rosen, Catherine A. Middleton-Hardie.  Acologix, Inc., Hayward, CA.


Matrix extracellular phosphoglycoprotein (MEPE) is a phosphatonin and a member of 
the SIBLING protein family. While the pharmacological actions of this 509-aa glycoprotein 
including phosphaturia have been mostly characterized in healthy animals (Dobbie, 2008), 
we have examined the effects of exogenous MEPE administration under chronic kidney 
disease (CKD) conditions. Previous work in an advanced CKD model has shown MEPE 
treatment resulted in modest improvements. Here we describe MEPE administration 
initiated prior to hyperphosphatemia onset partially corrects serum and bone changes 
associated with CKD.


Male, SD rats with 5/6 nephrectomy surgeries (5/6 Nx) and controls were fed a 1.2% 
available P 0.4% Ca diet (induction diet for hyperparathyroidism) for 6 weeks. The animals 
were randomized by serum creatinine, P, plasma PTH levels, and body weights to several 
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MEPE or vehicle dosing groups. At 6 weeks post-surgery, the rats were fed lower P and Ca 
(0.3 % avail P 0.4% Ca) while receiving MEPE or vehicle daily i.v. for 14 days. Blood was 
collected weekly for serum biochemistry and plasma PTH analysis. Urine was collected 
over 24 hrs in metabolism cages on days 0, 7, and 14. Animals were sacrificed following 
the 14-day treatment and tissues were harvested and processed for H&E staining.


MEPE treatment reduced serum BUN, creatinine, P, and alk phos concentrations 
compared to vehicle controls. There was also a trend to reduce bioactive PTH with MEPE 
treatment. Additionally, reduced 24hr urine volume and increased urine creatinine, Ca, and 
P concentrations were observed in MEPE-treated 5/6 Nx rats compared to vehicle controls. 
Partial correction of renal bone disease changes in both cortical and trabecular bone in the 
femora were observed in the 5/6 Nx animals treated with MEPE.


Our findings indicate that MEPE administration in the rat CKD 5/6 Nx model results 
in several desirable outcomes including increased excretion of P, decreased plasma PTH, 
and improved bone architecture. Together, these positive effects represent a novel approach 
to addressing serious complications of CKD.


Disclosure of Financial Relationships: employer: Acologix, Inc.
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Renal Osteodystrophy across the Spectrum of Pediatric CKD  K. Wesseling-
Perry,1 R. C. Pereira,1 O. Yadin,1 B. Gales,1 H. Jüppner,2 I. B. Salusky.1  
1Pediatrics, David Geffen School of Medicine at UCLA, Los Angeles, CA; 
2Pediatrics, Harvard Medical School and Massachusetts General Hospital, 
Boston, MA.


Secondary hyperparathyroidism (2oHPT) is universal in untreated pediatric pts by 
the start of dialysis. The progression of renal osteodystrophy (ROD) in CKD remains 
undefined. Thus, a cross-section of 59 pediatric pts (age 17.5±0.2 yrs) with CKD stages 
2-5 underwent bone biopsy (BBx). Pts were treated with CaCO3 and calcitriol as deemed 
necessary by their treating physician. S-Ca, P, Alk P’tase, PTH, and FGF-23 (2nd generation 
C-term, ImmutopicsR) were obtained at BBx.


Biochemical Values


CKD 2 (n=7) CKD 3 (n=17) CKD 4 (n=5) PD (n=10) HD (n=20) Nl range
Ca (mg/dl) 9.4±0.1 9.2±0.1 9.1±0.2 8.7±0.3 8.9±0.3
P (mg/dl) 4.8±0.3 4.7±0.2 6.2±0.4† 7.7±0.4† 6.7±0.5†
Alk P’tase (IU/l)* 240±27 236±33 286±44 212±58 308±78
PTH (pg/ml)* 64 (40,99) 102 (68,142)† 269 (168,708)† 974 (378,1255)† 339 (237,878)† 10-65


FGF-23 (RU/ml)*
162  
(105,227)†


220  
(122,456)†


285  
(168,708)†


4932  
(1027,11216)†


2410  
(834,16652)†


1-48


Bone Histomorphometric Variables
BV/TV (%) 23.1±2.7 27.5±1.5 25.9±2.9 36.0±4.8 27.2±2.6 8.9-34.4
OV/BV (%) 5.1±1.6 8.8±1.8† 10.9±1.6† 4.0±1.2 11.1±2.8† 0.2-5.8
OMT (d) 10±1 16±1† 17±2† 27±11† 55±36† 1-12
BFR/BS  
(µm2/mm2/d)


27±5 42±7 83±18† 23±10 36±12 8-73


*expressed as median (IQ range), †p<0.05 above the normal range 
Ca, P, and PTH were in the normal range in early CKD, while FGF-23 values were 


increased in all patients as early as CKD stage 2. Mineralization was impaired in early CKD 
and worsened as CKD progressed. Bone turnover was normal in the majority of patients 
until stage 4 CKD. In dialysis patients, treatment with vitamin D and P binders normalized 
bone turnover but did not correct abnormal mineralization. Thus, increases in FGF-23 and 
defective skeletal mineralization occur early in the course of CKD, progress as renal function 
declines, and persist despite control of bone turnover. These findings suggest a key role of 
the osteocyte in the regulation of skeletal mineralization in all stages of CKD.


Disclosure of Financial Relationships: honoraria: Genzyme.
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Abnormal Bone Stiffness in Patients with Low and High Turnover Renal 
Osteodystrophy  Hartmut H. Malluche,1 Daniel S. Porter,2 Raymond Wright,3 
Marie-Claude Faugere,1 David Pienkowski.2,3  1Division of Nephrology Bone 
and Mineral Metabolism, University of Kentucky, Lexington, KY; 2Department 
of Biomedical Engineering, University of Kentucky, Lexington, KY; 3Department 
of Orthopaedics, University of Kentucky, Lexington, KY.


Background
Patients with renal osteodystrophy often have abnormal bone turnover. This may alter 


bone quality and contribute to the 4-5 fold greater fracture incidence in these patients 
compared to the general population. This study quantifies changes in the nanoscale 
mechanical stiffness of bone as a function of altered turnover.


Methods
Sixty-eight iIiac crest bone biopsies from chronic kidney disease (CKD-5) patients 


were studied. There were 34 male and 34 female Caucasian patients (38 – 70 years old) 
with equal numbers of high and low turnover (n=17 each) by bone histology. Biopsies 
were also obtained from 17 normal controls. Stiffness (Young’s Modulus) was quantified 
by nanoindentation which used a 50 nanometer diamond-tipped indentor. Twelve indents 
were made per specimen (1,020 indentations total). All indents were made in the center 
of deep trabecular bone.


Results
Bone from females was stiffer than bone from males (p < 0.01) independent of 


turnover. Stiffness increased inversely with turnover. This stiffness difference (10.3%) 
reached significance (p < 0.02) when low and high turnover groups were compared (16.0 
± 1.3 vs. 14.5 ±1.5 gigaPascals) for bone from females. Similarly, low turnover bone from 
males was 9.4% stiffer (p < 0.05) than high turnover bone from males (15.0 ± 2.1 vs. 13.7 
± 1.7 gigaPascals).


Conclusions
Stiffness is an important component of bone quality because previous studies have 


shown that deviations from normal stiffness in either direction are associated with reduced 
fracture resistance. The data presented provide a rationale for an increased fracture incidence 
in patients with turnover changes accompanying renal osteodystrophy.
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GTP-ase Rac Facilitate Superoxide Production by the Macula Densa 
Induced by Membrane Depolarization  Yiling Fu,1 Rui Zhang,1 David E. Stec,1 
Deyin Lu,1 Luis A. Juncos,1,2 Ruisheng Liu.1,2  1Department of Physiology and 
Biophysics, University of Mississippi Medical Center, Jackson, MS; 2Division 
of Nephrology, Department of Medicine, University of Mississippi Medical 
Center, Jackson, MS.


Tubuloglomerular feedback (TGF) is one of the main mechanisms that regulate the 
renal microcirculation, NaCl excretion, and ultimately blood pressure. Superoxide (O-


2) in 
the macula densa enhances TGF by scavenging nitric oxide. We previously reported that 
depolarization of the macula densa activates NAD(P)H oxidase and induces O-


2 generation. 
In the present study, we hypothesized that depolarization-induced O-


2 in the macula densa 
is facilitated by a GTP-ase rac.


We tested this hypothesis in two distinct macula densa cell preparations: a) isolated, 
microperfused rabbit thick ascending limbs/macula densa; and b) cultured MMDD1 cells, 
a macula densa like cell line. Membrane potential and O-


2 were measured with fluorescent 
dyes, DiBAC and DHE, respectively.


In the perfused macula densa, we measured membrane potential during maneuvers that 
have been shown to induce TGF, either by increasing luminal NaCl from 10 to 80 mM, or 
by adding valinomycin (10-6 M) and 25 mM KCl to the perfusate without switching luminal 
NaCl. Both maneuvers induced membrane depolarization of the macula densa; DiBAC 
intensity increased by 28.4 ± 7.9% and 35.2 ± 11.7%, respectively. These maneuvers were 
also associated with an increase in O-


2 in the perfused macula densa cells; increasing luminal 
NaCl increased O-


2 from 124 ± 19 to 361 ± 42 units/min; while valinomycin raised O-
2 from 


115 ± 23 to 314 ± 29 units/min. Addition of 50 µM NSC23766, a rac1 inhibitor, blunted both 
NaCl (by 28.1 ± 7.5 %) and valinomycin-induced increases in O-


2 (by 34.2 ± 11.7%).
We further established the role of rac in macula densa O-


2 production by inserting 
plasmids with dominant-negative rac mutants (Rac1 T17N). Rac expression in MMDD1 
cells transfected with dominant-negative rac was reduced by 78 ± 12% compared with 
control, and this was associated with a 38 ± 8.2 % decrease in O-


2 induced by NaCl.
We conclude that rac facilitates depolarization-induced O-


2 production in macula 
densa cells.
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Shear Stress Increases Nitric Oxide Levels in Thick Ascending Limbs  Pablo 
D. Cabral, Jeffrey L. Garvin.  Hypertension and Vascular Research/Internal 
Medicine, Henry Ford Hospital, Detroit, MI.


We have recently shown that luminal flow stimulates nitric oxide (NO) production 
in the thick ascending limb (TAL). Shear stress, cellular stretch, transmural pressure and 
ion delivery all change when flow increases. Shear stress stimulates NO production in 
endothelial cells while stretch increases NO in bronchial airway epithelial cells. In the 
macula densa, we have shown that enhanced NaCl delivery augments NO production. 
However, it is unclear whether shear stress, stretch, pressure or ion delivery mediates the 
effect of flow on NO in TALs. We hypothesized that shear stress rather than stretch, pressure 
or ion delivery stimulates NO in this segment. We measured NO levels in isolated, perfused 
rat TALs using fluorescence microscopy and the fluorescent dye DAF FM da. The rate of 
increase in dye fluorescence indicates NO accumulation. Increasing luminal flow from 0 
to 20 nL/min stimulated NO from 21±7 to 58±12 arbitrary units (AU)/min (p < 0.02; n=7). 
The response to flow was reversible. NO levels decreased from 58±12 to 16±8 AU/min 
(p < 0.01; n=7) 10 minutes after flow was stopped. Increasing pressure and stretch in the 
absence of shear stress caused no significant change in NO levels (2±8 vs. 8±8 AU/min 
(n=6). When tubules were perfused with NaCl-free solution, increasing flow stimulated 
NO production from 13 ± 7 to 33 ± 11 AU/min, the same extent as in tubules perfused with 
NaCl-containing solution (NaCl-free change: 20 ± 7 AU/min; NaCl-containing change: 24 
± 6 AU/min). We conclude that increasing shear stress rather than pressure, cellular stretch 
or ion delivery mediates the stimulation of NO by flow in TALs.
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Mechanical Strain-Induced RhoA Activation Requries NADPH-Mediated 
ROS Generation in Caveolae  Ying Zhang, Fangfang Peng, Bo Gao, Alistair 
J. Ingram, Joan C. Krepinsky.  Medicine, Division of Nephrology, McMaster 
University, Hamilton, ON, Canada.


Increased intraglomerular pressure is an important hemodynamic determinant of 
glomerulosclerosis, and can be modelled in vitro by exposing mesangial cells (MC) to 
cyclic mechanical strain. We have previously shown that the GTPase RhoA mediates 
strain-induced matrix production. Here we investigate how RhoA is activated, with a focus 
on the role of reactive oxygen species (ROS).


In primary rat MC, maximal RhoA activation by strain (1min, 60Hz) was inhibited 
by several ROS inhibitors (apocynin, DPI, NAC, rotenone, CCCP). NADPH oxidase was 
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activated by strain, with Rac1, p47 and p67 membrane translocation observed within 30s. 
Rac1 activation was confirmed with an activity assay. We previously showed that the 
epidermal growth factor receptor (EGFR) is required for strain-induced RhoA activation. 
EGFR inhibition with AG1478 or dominant-negative EGFR inhibited Rac1 activation 
and p67 membrane translocation. EGFR inhibition also blocked ROS generation by strain 
as assessed by DHE fluorescence. However, EGFR activation was unaffected by ROS 
inhibitors, indicating that it was upstream of ROS generation. We also previously showed, 
using chemical disruption, that membrane microdomains caveolae mediate strain-induced 
EGFR and RhoA activation. In MC from caveolin-1 (cav-1) knockout mice, which lack 
caveolae, both RhoA and Rac1 activation are absent, as are p67 membrane translocation 
and ROS generation. These are rescued by cav-1 reexpression. We next assessed the role 
of Src, since its phosphorylation of cav-1 at Y14 is required for RhoA activation by strain. 
ROS generation, Rac1 activation and p67 membrane translocation were prevented by Src 
inhibition (PP2) and were absent in MC stably infected with cav-1 in which Y14 is mutated 
to the non-phosphorylatable alanine.


In MC, caveolae are thus important mediators of ROS generation through NADPH 
oxidase downstream of EGFR transactivation. This requires Src-induced phosphorylation 
of cav-1 Y14 and mediates strain-induced RhoA activation. Targeting caveolae may thus 
provide a new opportunity to ameliorate the development of glomerular sclerosis associated 
with elevated intraglomerular pressure.


Disclosure of Financial Relationships: nothing to disclose
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Excess Dietary Sodium Chloride Induces Insulin Resistance and Oxidative 
Stress without Changes in Blood Pressure in Wistar-Kyoto Rats  Midori S. 
Yatabe,1,2 Junichi Yatabe,2,3 Tsuyoshi Watanabe,2 Hironobu Sanada.3  1Dept. of 
Pharmacology, Fukushima Med. Univ., Fukushima, Japan; 2Dept. of Nephrology, 
Hypertension, Diabetology, Endocrinology and Metabolism, Fukushima Med. 
Univ., Fukushima, Japan; 3Division of Health Science Research, Fukushima 
Welfare Federation of Agricultural Cooperatives, Fukushima, Japan.


Background: Excess dietary salt intake is associated with increased cardiovascular 
risk independent of blood pressure. Hyperinsulinemia is postulated to increase renal sodium 
reabsorption and induce salt sensitivity, but the effects of dietary salt on insulin resistance 
independent of blood pressure are not well-characterized. The aim of this study was to 
examine the effects of salt loading on glucose metabolism, oxidative stress and target 
organ damage. Methods: Wistar-Kyoto rats were fed either 0.3% or 8% NaCl chow (NS 
vs HS, 5 rats/group) from 8 to 16 weeks of age. Blood and kidneys were collected at the 
end of the study. Results: The blood pressures were not significantly different between 
groups (140±3.9 vs 132±3.7 mmHg). HS showed higher fasting plasma glucose and serum 
insulin levels compared to NS (glucose: 86±2 vs 108±4 mg/dl, p<0.01. IRI: 0.14±0.02 vs 
0.50±0.11 µU/ml, p<0.05). Urinary 8-OHDG was greater in HS at 10 weeks (36.7±1.3 vs 
42.7±1.6 ng/mg·Cre, p<0.01). Renal cortical expressions of p22phox mRNA and p47phox 
protein were similar between the groups. Kidney- and heart-to-body weight ratios were 
greater in HS (heart: 0.33±0.01 vs 0.37±0.004 g/100 g BW, p<0.01; kidney: 0.35±0.01 vs 
0.40±0.01 g/100 g BW, p<0.01). Urinary protein also increased with salt loading (16.28±1.6 
vs 45.67±4.5 g/g·Crea, p<0.01). There was no significant difference in renal cortical type 
IV collagen protein expression, but renal cortical type I collagen mRNA increased with 
salt loading (100±13 vs 172±23%, p<0.05). Conclusion: Salt-loading on WKY increased 
insulin resistance and oxidative stress without change in blood pressure. Renal hypertrophy 
and proteinuria were also observed with high salt diet. Independent of blood pressure, 
increased insulin resistance and oxidative stress with excess dietary salt may be related to 
the elevation of cardiovascular risk and renal damage.
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Acute Blood Pressure-Lowering Effect of Recombinant ACE2 Is Ang II-
Dependent and Ang-(1-7)-Independent  Jan Wysocki,1 Minghao Ye,1 Clara 
Barrios,1 Karla Evora,1 Manfred Schuster,2 Hans Loibner,2 Carlos M. Ferrario,3 
Josef M. Penninger,4 Daniel Batlle.1  1Division of Nephrology & Hypertension, 
Northwestern University, Chicago, IL; 2Apeiron Biologics, Vienna, Austria; 
3School of Medicine, Wake Forest University, Winston-Salem, NC; 4Institute of 
Molecular Biotechnology, Austrian Academy of Sciences, Vienna, Austria.


Increasing activity of ACE2, an enzyme that degrades Ang II and forms Ang-(1-7), 
could provide a novel strategy to target RAS therapeutically. The purpose of this study 
was to examine whether soluble human recombinant ACE2 (rACE2) can ameliorate 
hypertension caused by an acute Ang II infusion and whether this is due to decreasing Ang 
II or increasing Ang-(1-7) levels.


Mice were pre-treated with either rACE2 or PBS prior to Ang II bolus and systolic 
blood pressure (SBP) was measured continuously under anesthesia for 20 min. Compared 
to mice pre-treated with PBS, the group pre-treated with rACE2 exhibited a marked 
reduction in Ang II–mediated pressor response with decreases in both amplitude (∆SBP 
68.3±3.9 vs. 29.2±3.8 mmHg, p<0.05, respectively) and the duration of the effect (>20 vs. 
5 min.). This reduction in Ang II pressor response related to rACE2 was associated with 
a decrease in plasma Ang II (76.7±39 vs. 6.1±0.9 fmol/ml, p<0.001) and an increase in 
plasma Ang-(1-7) (0.74±0.08 vs. 1.52±0.32 pmol/ml, p<0.05). To examine any possible 
effect on SBP related to Ang-(1-7) during rACE2 infusion, a specific Ang-(1-7) receptor 
blocker, A779, was concurrently administered with Ang II. The SBP-lowering effect of 
rACE2 during Ang II infusion was unaffected by the concomitant administration of A779. 
Moreover, mice administered with Ang-(1-7) in addition to Ang II failed to decrease both 
the magnitude and the duration of SBP increase mediated by Ang II.


We conclude that rACE2 normalizes SBP during acute Ang II administration. This 
effect of rACE2 results from lowering plasma Ang II rather than the attendant increase in 
Ang-(1-7) levels. Increasing ACE2 activity provides a new therapeutic target within the 
RAS by enhancing Ang II degradation, an approach that differs from current approaches 
based on blocking Ang II formation and action.
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Altered WNK4/NCC Signaling in a Rat Model of Insulin Resistance  David 
H. Ellison,1 Terry T. Oyama,1 Chao-Ling Yang,1 Shaunessy Rogers,1 Douglas R. 
Beard,2 Radko Komers.1  1Division of Nephrology and Hypertension, Oregon 
Health & Science University, Portland, OR; 2Portland VA Medical Center, 
Portland, OR.


Insulin-resistant states (IR), such as obesity or Type 2 diabetes mellitus, are associated 
with increased risk of hypertension (HT), one of the main factors leading to vascular 
complications. Increased sodium (Na) reabsorption by the kidney contributes to the 
development of HT in IR. The abundance of renal Na transport proteins, including 
the thiazide-sensitive Na-Cl cotransporter (NCC), is increased in IR, but the precise 
mechanisms remain to be elucidated. The WNK kinases act as Na regulatory molecules in 
distal nephron, being involved in the control of NCC activity. To test the hypothesis that 
the WNK-NCC pathway is altered in IR, we studied renal and blood pressure responses 
to hydrochlorothiazide (HCTZ) in conjunction with WNK protein expression (western 
blotting) in 12-week old Zucker obese rats (ZO), a model of IR and obesity, and in their 
lean counterparts (ZL). HCTZ (3.75 mg/kg body wt) induced greater natriuretic responses in 
ZO during the first 3 and 24 hours after administration (0.75±0.07 and 2.03±0.08 mmol) as 
compared to the effects of the vehicle in ZO (0.08±0.01 and 1.34±0.18, p<0.01), or HCTZ 
in ZL rats (0.24±0.02 and 2.03±0.08, p<0.01). These differences were apparent even after 
adjustment for body weight. Urinary potassium excretion followed a similar pattern, with 
enhanced response to HTCZ in ZO. These differences in excretory responses to HTCZ 
were associated with a reduction in systolic BP in ZO (109±3 vs. 101±2 mmHg, p<0.05), 
whereas ZL demonstrated no changes in BP. Renal cortical expression of WNK4, an 
endogenous inhibitor of NCC activity, was reduced in ZO as compared to ZL (6.0±1.65 vs. 
18.9±3.94 arb. units, p<0.025). In summary, these data demonstrate enhanced NCC activity 
and its contribution to BP control in IR states in association with a decrease in abundance 
of WNK4, a negative regulator of NCC function. The WNK-NCC pathway is a promising 
target for further studies exploring the etiology of HT in IR states.
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Decreased Klotho Expression in Early Aldosterone-Induced Hypertension  
Tsuneo Takenaka, Tsutomu Inoue, Hirokazu Okada, Takashi Miyazaki, 
Hiromichi Suzuki.  Department of Nephrology, Saitama Medical University, 
Iruma, Saitama, Japan.


Aldosterone activates mineral corticoid receptor, enhancing distal sodium reabsorption. 
Aldosterone excess may induce hypertension characterized by podocyte injury. Klotho is 
expressed in distal tubules, and suppresses oxidative stress. Over-expression of klotho elicits 
renoprotection. However, the effects of mineral corticoid on klotho expression have not 
adequately examined. In the present study, the expression of klotho was assessed in four 
groups of rats; Wister rats as a control (C), aldosterone-infused (0.75 µg/hr SQ) rats (A), rats 
fed high (6%) salt diet (S), and rats loaded with both aldosterone and salt (A+S). Initially, 
left nephrectomy was performed in all rats. After a week of recovery, aldosterone and/or 
salt load was started. A week later, rats were killed with over-anesthesia, and harvested right 
kidney for analysis. Mean blood pressure in A+S group (111±6 mmHg, n=5, p<0.05) was 
higher than C group (97±3 mmHg, n=5). Significant changes in blood pressure were seen in 
neither A nor S group. In addition, creatinine clearance and albumin excretion were similar 
among 4 groups. However, 8-epi-prostaglandin F2α excretion was markedly increased in 
A+S group (13±3 ng/24hr, p<0.01), compared to C group (5±1 ng/24hr). 8-epi-prostaglandin 
F2α excretion was elevated also in A group (8±3 ng/24hr, n=5, p<0.05) and S group (8±2 
ng/24hr, n=5, p<0.05). RT-PCR and immunoblot using monoclonal antibody against klotho 
(KM2076) revealed that compared to C group, renal klotho expression was impaired in 
A+S group, assessed by mRNA (45±8 %, p<0.05) and protein level (50±11 %, p<0.05). 
Group A and S did not show significant changes in klotho expression. Our data indicated 
that blood pressure was mildly elevated in early aldosterone salt-induced hypertension. 
The present findings provided the evidence that klotho expression was reduced before 
developing overt nephropathy. Our results suggest that a reduced klotho expression may 
accelerate oxidative stress in aldosterone salt-induced hypertension.
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Prevention of Diabetes-Induced Signaling Agent and Matrix Expression 
by Glomerular Antisense-GLUT1 In Vivo, and by Mesangial Cell (MC) 
Antisense-GLUT1 and Quercetin Treatment In Vitro  Dilip K. Deb,1 Kathleen 
O. Heilig,2 N. Stanley Nahman,2 Charles W. Heilig.2  1Medicine, University of 
Chicago, Chicago, IL; 2Medicine, University of Florida College of Medicine, 
Jacksonville, FL.


PURPOSE: GLUT1 is implicated in diabetic glomerulosclerosis. Our Db/db/
ASGLUT1 mice (reduced glomerular and mesangial GLUT1) are protected from diabetic 
glomerulosclerosis. Here we describe protection achieved against individual glomerular 
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diabetes induced- and MC high glucose(HG)- induced signaling agent and matrix expression 
by antisense-GLUT1 (ASGLUT1) and the flavonoid GLUT1 inhibitor Quercetin in vivo 
and/or in vitro. METHODS: Mouse genotypes used: db/+, db/ASGLUT1, db/db, db/db/
ASGLUT1. MC’s from db/+ and db/+/ASGLUT1 mice were also studied. Quercetin 
(50mcg/ml) used to treat HG-exposed MC’s in vitro. Immunostaining, Western analyses, and 
RT-PCR used to determine gene and protein expression. RESULTS: In vivo studies of db/+, 
db/+/ASGLUT1, db/db and db/db/ASGLUT1 mice: Glomerular GLUT1 protein increased 
7.3-fold in diabetics and the increase 74% blocked by ASGLUT1; FN increased 5-fold and 
the increase 79% blocked by ASGLUT1; ColIV increased 4.8-fold and the increase 90% 
blocked; PKCbeta1 increased 5.4-fold and the increase 71% blocked; TGFbeta1 increased 
8.8-fold and the increase 67% blocked by ASGLUT1. In vitro MC’s isolated from db/+ 
and db/+/ASGLUT1 mice, grown in 8 vs 20mM glucose medium, revealed ASGLUT1 
protection against HG: MC FN increased 60% in HG medium and the increase 67% blocked 
by ASGLUT1; MC ColIV increased 55% and the increase 71% blocked by ASGLUT1; 
MC PKCbeta1 increased 80% and the increase 100% blocked by ASGLUT1; MC GLUT1 
increased 50% and the increase 90% blocked by ASGLUT1. Quercetin reduced MC glucose 
uptake 30% in HG, and GLUT1 expression was also reduced 30%. RT-PCR studies revealed 
Quercetin reduced HG – induced gene expression of PKCbeta1 (30%), FN (28%), and Col 
IV (30%) in the MC’s. CONCLUSIONS: Chemical- or antisense - inhibition of mesangial 
GLUT1 is effective to prevent diabetes-induced glomerular and MC disease. Future studies 
will examine flavonoid effectiveness against glomerular GLUT1 in vivo.
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Impact of Aging and Hexosamine Flux in Nephrin-Targeted GFAT 
Mice  Leighton R. James,1 Catherine Le,1 Kathleen Caron,2 Nobuyo Maeda.3  
1Medicine, UT Southwestern Medical Center, Dallas, TX; 2Physiology, University 
of North Carolina, Chapel Hill, NC; 3Pathology and Laboratory Medicine, 
University of North Carolina, Chapel Hill, NC.


Hexosamine pathway flux (HPF) mediates alterations in profibrotic cytokines (like 
TGF beta 1 and CTGF) and NFκB-mediated inflammatory signals. HPF has also been 
implicated in age-related changes (O-GlcNAc) in the cardiovascular and neurologic 
systems. To further ascertain the role of HPF in kidney pathophysiology, we generated 
mice with human glutamine:fructose-6-phosphate amidotransferase 1 (gfpt1) at the native 
nephrin locus (nephrin-GFAT mice). Early analyses (age 4 month), showed moderately 
elevated body weight, glucose intolerance and non-significant albuminuria in male GFAT 
mice compared with wildtype (Wt) littermates and aged-match nephrin-green fluorescence 
protein (GFP) mice. Subsequently, we assessed the influence of HBP in aged mice from 
all three lines. Twelve- to 15-months old nephrin-GFAT male mice were 6-8g heavier than 
Wt and nephrin-GFP animals and manifested increased systemic blood pressure. Glucose 
intolerance, initially manifested at 4 months, was maintained in the aged animals and was 
corroborated by increased HOMA-IR values and increased fat mass. Histology revealed 
vacuolation of pancreatic islets that was unrelated to glycoproteins or lipids staining and not 
associated with localization of β- and α-cells. Albuminuria persisted in aged Nephrin-GFAT 
mice and although mesangial matrix expansion was evident, EM studies did not reveal foot 
process changes. Increased O-GlcNAc species were observed in kidney cortical extracts 
from younger mice (1 to 4 months), but was reduced in aged mice likely due to feedback 
inhibition of GFAT enzymatic activity (by N-acetyl glucosamine). Finally, iTRAQ analyses 
of renal cortex revealed 30-50% reduction in chaperone-related Hsc 70 interacting protein 
and heat shock 70kDa protein 1A in nephrin-GFAT mice. Thus, HPF expression in kidney 
and pancreas mediates changes seen in hyperglycemia and diabetes. The nephrin-GFAT 
model will be useful for more future mechanistic studies of hyperglycemic and diabetic 
complications.
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Pharmacogenomic Application of the Haptoglobin Genotype in a Murine 
Model of Diabetic Nephropathy  Rachel Miller-Lotan,1 Farid M. Nakhoul,2 
Hoda Awad,1 Rebea Asleh,1 Roy Asaf,1 Niroz Abu-Saleh,1 Jad Kheir,1 Andrew 
P. Levy.1  1Medicine, Technion, Haifa, Israel; 2Ambulatory Nephrology Unit, 
Rambam-Health Care Campus, Haifa, Israel.


Introduction: Haptoglobin (Hp) gene has been demonstrated to be a major determinant 
in the progression of diabetic nephropathy (DN). In vitro studies have demonstrated that the 
protein product associated with the disease causing Hp 2 allele is defective in its ability to 
protect against oxidative stress. There are two alleles at the Hp locus, 1 and 2.


Objective: To determine if there exists a pharmacogenomic interaction between the Hp 
genotype and antioxidant administration on the development and progression of DN.


Methods: Wild type C57Bl/6 mice have only an Hp 1 allele. The Hp 2 allele is found 
only in man. We genetically engineered a murine Hp 2 allele and inserted it in the murine 
Hp locus by homologous recombination. We assessed histological and oxidative stress 
parameters involved in the development and progression of DN with either the Hp 1-1 or 
Hp 2-2 genotype and the modulation of these parameters by vitamin E.


Results: Histological analysis demonstrated that Hp 2-2 Diabetes Mellitus (DM) mice 
had significantly increased renal iron deposition, as compared to Hp1-1 DM mice (1.34±0.19 
vs 0.56±0.12, respectively, P<0.01), which was deceased significantly by Vitamin E 
(0.77±0.13, P<0.05). Oxidative stress as assessed by immunohistological quantitation of 
4-Hydroxynonenal was increased significantly in Hp 2-2 DM (647283±141958) vs Hp 1-1 
DM mice (146826±59495) (p<0.01). Proximal tubule area was significantly increased in Hp 
2-2 DM mice as compared to Hp 1-1 DM mice (573001±55647408115±31259) (P<0.01).
Vitamin E significantly reduced proximal tubule area in in Hp 2-2 DM (108417±6495, 
248732±30588 respectively) (P<0.01) but not in Hp 1-1 DM mice. Electronic microscopy 


revealed an increase by 50% in the thickness of the glomerular and proximal tubular 
basement membranes and podocyte effacement by more than 100% in Hp 2-2 DM as 
compared to Hp1-1 DM mice.


Conclusions: This study strengthens the association between the Hp 2-2 genotype and 
DN, and suggests a pharmacogenomic interaction may exist between the Hp genotype 
and vitamin E.
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eNOS Dysfunction and Compensatory COX-2 Upregulation in Diabetic 
Nephropathy  Huifeng Cheng, Xiaofeng Fan, Hanyan Wang, Suwan Wang, 
Takamune Takahashi, Raymond C. Harris.  Vanderbilt University, Nashville, 
TN.


Impaired eNOS activity may be involved in the pathogenesis of diabetic nephropathy. 
We studied a model of type II diabetes, db/db (BKS) mice, at 17, 26, 36 and 52 weeks. 
Moderate mesangial expansion was found at 26 weeks, with progressive increases with 
aging. GFR increased from 276±38 ul/min/mouse at 17 wks to 354±29 at 26 wks and 
408±35 at 36 wks, followed by a decline to 221±71 at 52 wks (BKS control: 289±19). 
Neither immunohistochemistry nor immunoblotting indicated any significant alteration of 
glomerular eNOS monomer expression, but eNOS dimerization progressively decreased 
beginning at 26 wks old (dimer/monomer ratio: 0.28±0.02 at 14 wks; 0.23±0.03 at 26 
wks; 0.18±0.02 at 36 wks and 0.13±0.04 at 52 wks), indicating eNOS uncoupling. In 
addition, there was decreased phosphorylation of eNOS at Ser 1179, an essential step in 
eNOS activation, beginning at 26 wks, without significant change at Thr 497, a marker 
of enzyme inhibition. Immunofluorescent localization confirmed increased COX-2 
expression in glomerular mesangium, endothelium and Bowman’s capsule by 26 wk. 
In endothelium, the increased COX-2 partially co-localized with eNOS, suggesting the 
possibility of a compensatory role for COX-2 in the face of defective eNOS activity. In db/
db (BKS) mice with eNOS deficiency (eNOS KO-db/db), glomerular COX-2 expression 
was further increased. Administration of a COX-2 specific inhibitor, SC 58236 (6mg/L 
in drinking water) to eNOS KO-db/db and age matched (26 wks) eNOS KO mice for 4 
weeks accelerated renal injury in eNOS KO-db/db, indicated by more marked mesangial 
expansion and nodular sclerosis and further declines in GFR (from 188±31 to 132±7 ul/
min/mouse in eNOS KO-db/db vs. 244±27 to 175±6 in eNOS KO).


In summary, these studies indicate that eNOS uncoupling and impaired phosphorylation 
at Ser 1179 progressed after 26 wks of age in db/db (BKS) mice. The upregulated COX-2 
in mesangium and endothelium and eNOS deficiency in aged db/db mice, along with the 
detrimental effect of COX-2 inhibition to eNOS KO-db/db mice, suggest that increased 
COX-2 may play a compensatory role in the face of eNOS dysfunction as diabetic 
nephropathy progresses.
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Lymphocyte-Independent Effect of Sphingosine 1-Phosphate 1 Receptor 
(S1P1R) Activation Attenuates Diabetic Nephropathy (DN)  Alaa S. Awad,1 
Michael Rouse,1 Konstantine Khutsishvili,1 Liping Huang,1 W. Kline Bolton,1 
Kevin R. Lynch,2 Mark D. Okusa.1  1Medicine; 2Pharmacology, University of 
Virginia, Charlottesville, VA.


S1P1Rs activation blocks inflammation and protects kidneys from acute kidney injury. 
Whether S1P1R activation blocks inflammation and renal injury in DN is not known. We 
hypothesized that activation of S1P1Rs ameliorates renal injury associated with DN. Diabetes 
was induced with single iv injection of streptozotocin in rats and were followed for 9 wks 
in control (C), diabetic rats treated with vehicle (V), FTY720, a non-selective S1PR-agonist 
(F; 0.3 mg/kg oral daily) or SEW2871, a selective S1P1R-agonist (S; 0.1 mg/kg ip daily) 
(n=6-10 each group). The urinary albumin excretion (UAE) and plasma creatinine (PCr) 
in V compared to C increased (13.99±4.06 and 1.56±0.34 mg/24h, p<0.0001) and (1.4±0.3 
and 0.3±0.02 mg/dl, p<0.001) at week 9, respectively. Both F and S significantly reduced 
UAE (F: 4.87±1.58, S: 2.48±0.46 mg/24h, p<0.05) and PCr (0.7±0.27, S: 0.5±0.15 mg/dl, 
p<0.05) compared to V at 9 wks respectively. The increase in UAE in V was associated 
with tubular injury and increase in urinary TNF-α, effects that were reduced by F and S 
treatment. Interestingly, only F was associated with reduced total lymphocyte counts, but 
not S from V. Therefore, we examined the effect of S1P1R activation on DN in mice lacking 
lymphocytes (Rag-1/B6 mice) and WT (B6) control. S reduced UAE in both WT (p<0.01) 
and Rag-1 (p<0.01) mice after 6 wks of diabetes. We also determined that S1P3Rs do not 
contribute to F-mediated protective effect in DN since F reduced UAE in diabetic S1P3 
KO mice (p<0.01). Furthermore, F and S restored the reduction in podocin and nephrin 
mRNA expression from V suggesting the possible role of podocyte S1P1R in mediating 
the reduction of UAE in DN.


In summary S1P1R activation attenuates DN independent of lymphocytes, 2) S1P3Rs 
do not appear to contribute to the protective effect, 3) S1P1R activation in DN regulates 
podocyte specific proteins.


We conclude that chronic S1P1R activation prevents structural and functional changes 
induced by diabetes and may be a novel therapeutic intervention in the treatment of DN.


Disclosure of Financial Relationships: nothing to disclose







J Am Soc Nephrol 20: 2009 Putting the Pathways Together in Diabetic Nephropathy 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


102A


SA-FC439


Podocyte Release of SDF-1/CXCL12 Contributes to Glomerulosclerosis, 
Podocyte Loss, and Albuminuria in Type 2 Diabetes. A Novel Pathomechanism 
of Diabetic Nephropathy  Sufyan G. Sayyed,1 Holger Hagele,1 Stephan Segerer,2 
Axel Vater,3 Sven Klussmann,3 Hans-Joachim Anders.1  1Medizinische Poliklinik, 
University of Munich, Munich, Germany; 2Division of Nephrology, University 
of Zürich, Zurich, Switzerland; 3Noxxon Pharma AG, Berlin, Germany.


Stromal cell-derived factor-1 (SDF-1)-alpha/CXCL12 is a homeostatic chemokine 
with multiple roles in cell homing, tumor metastasis, angiogenesis, and tissue regeneration 
after acute injuries. However, its role in chronic diseases remains poorly defined, e.g. in 
chronic glomerulopathies like diabetic glomerulosclerosis. We hypothesized that CXCL12 
may have a functional role during the evolution of diabetic glomerulosclerosis either by 
assisting glomerular repair or by supporting the maladaptive tissue remodeling in response 
to hyperglycemia and glomerular hyperfiltration.


To define the functional role of CXCL12 in the progression of glomerular pathology 
we used the CXCL12-specific inhibitor NOX-A12, a PEGylated L-enantiomeric RNA 
oligonucleotide (Spiegelmer). Male db/db mice, uninephrectomized at six weeks of 
age, received subcutaneous injections with NOX-A12, nonfunctional PEGylated control 
Spiegelmer or vehicle on alternate days from months 4-6 of age.


Results: Immunostaining localized renal CXCL12 expression to glomerular podocytes in 
type 2 diabetic db/db mice with early or advanced diabetic nephropathy. CXCL12 inhibition 
significantly reduced the degree of glomerulosclerosis, increased the numbers of podocytes, 
prevented the onset of albuminuria, and maintained the peritubular vasculature without 
affecting blood glucose levels, body weight or glomerular macrophage infiltration.


We conclude that podocytes express CXCL12 which contributes to proteinuria and 
glomerulosclerosis in type 2 diabetic mice. This novel pathomechanism provides the first 
evidence for CXCL12 as a potential therapeutic target in (diabetic) glomerulosclerosis
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Beyond Inflammation: The Effect of CCR2-Knockout (KO) on Diabetic 
Nephropathy and Albuminuria  Tet-Kin Yeo,1 Charbel C. Khoury,1 Eun-
Young Lee,1 Petr E. Pyagay,1 Anthony Chang,2 Amy Wang,1 Sheldon Chen.1  
1Medicine, Northwestern University, Chicago, IL; 2Pathology, University of 
Chicago, Chicago, IL.


The role of monocyte chemoattractant protein-1 (MCP-1) in diabetic nephropathy, 
suggested by studies in the streptozotocin (STZ)-diabetic MCP-1 knockout mouse, is thought 
to be the recruitment of macrophages that then contribute to renal fibrosis, albuminuria and 
loss of kidney function. We sought to further characterize the role of CCR2, the principal 
receptor for MCP-1. This is the first report of CCR2-KO mice in diabetic nephropathy.


CCR2-KO mice (J Clin Invest 100:2552-61, 1997) and their WT controls were made 
diabetic for 7 months with the low-dose STZ protocol of the AMDCC. CCR2-KO did not 
affect hyperglycemia or HbA1c measurements in diabetes. However, the CCR2-KO did 
significantly ameliorate diabetic albuminuria and prevent diabetic hyperfiltration, bringing 
creatinine clearances to within normal range.


Real-time RT-qPCR demonstrated a 6-fold upregulation of renal CCR2 mRNA in the 
STZ-diabetic WT. This was in parallel with a modest rise in MCP-1 at the mRNA and 
protein (by ELISA) levels. Assessment using F4/80 immunofluorescence showed similar 
increases of macrophage density in both WT-STZ and KO-STZ, suggesting macrophage 
recruitment could occur without CCR2-guided chemotaxis. By PAS and Trichrome staining, 
the mesangial sclerosis of STZ-diabetes did not abate in the CCR2-KO. Contrary to some 
reports, we found no decrease in nephrin expression, by RT-qPCR or immunoblotting, in 
the diabetic state or with albuminuria. Another slit diaphragm component, P-cadherin, was 
upregulated in diabetes, but levels did not change due to the CCR2 knockout.


Though STZ-diabetes accentuates the expression of MCP-1 and CCR2 in the kidney, 
obliteration of CCR2 signaling does not attenuate macrophage infiltration or prevent 
mesangial sclerosis. Instead, the benefit of the CCR2 knockout relates to the amelioration 
of hyperfiltration and albuminuria, despite the lack of a corresponding change in nephrin or 
P-cadherin. The pathophysiology of MCP-1/CCR2 signaling in diabetic nephropathy could 
involve non-inflammatory mechanisms present within the resident kidney cells.
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Micromanaging VEGF by microRNA-93 in Diabetes  Jianyin Long, Yin 
Wang, Farhad R. Danesh.  Department of Medicine, Division of Nephrology, 
Baylor College of Medicine, Houston, TX.


MicroRNAs (miRNAs) are a class of short (21∼24 nucleotides), non-coding RNA 
molecules that are evolutionarily conserved, and function as negative regulators of gene 
expression. It has been well established that miRNAs play pivotal regulatory roles in a 
variety of diseases by modulating several key physiological processes. Accumulating 
evidence indicates that VEGF and its downstream signaling cascades are critical in the 
pathogenesis of diabetic nephropathy (DN). In the current study, we used an integrated 
in vitro and in vivo approach to identify novel miRNAs targeting VEGF in the diabetic 
milieu.


To systemically analyze the role of miRNAs in the diabetic milieu, we generated 
miRNA expression profiles of glomerular kidney samples from db/db diabetic mice as 
well as cultured podocytes and glomerular endothelial cells. We identified 9 miRNAs that 
were significantly increased, and 5 miRNAs which were consistently decreased among all 
samples. A rigorous set of computationally predicted and validated targets revealed miR-


93, whose expression level was significantly decreased among all diabetic samples, as a 
potential regulator of VEGF expression. Thus, to experimentally test the hypothesis that 
miRNA-93 regulates the expression of VEGF in the diabetic milieu transcriptionally, we 
initially validated the expression patterns of miR-93 in all samples by using RT-PCR and 
Northern blot analysis. Next, we validated VEGF as a target of miR-93 in vitro. To this 
end, we carried out luciferase reporter assays using miR-93 mimics to overexpress miR-93, 
and found that miR-93 mimic transfection can markedly repress the transcription of VEGF 
3’-UTR. Using ELISA assay, we also observed that knock-down of miR-93 expression 
by antisense miR-93 in cultured podocytes could increase VEGF secretion by about 45%. 
Furthermore, transfection of miR-93 mimics in podocytes led to a significant decrease in 
VEGF protein levels as measured by Western blot analysis. Taken together, these data 
support a model in which VEGF expression in diabetic milieu is regulated by miRNA-93. 
Furthermore, these findings validate miR-93 as a disease target in DN.
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Pathogenic Role of 3-Hydroxy-3-Methylglutaryl-CoA Synthase 2 in Diabetic 
Nephropathy  Youfei Guan,1,2 Dongjuan Zhang,2 Xiaomu Kong,2 Kang Wang,2 
Siqi Liu,3 Xuan Mao,4 Xianzhong Yan,4 Jing Li,2 Lihong Chen,2 Xiaoyan Zhang,2 
Mingfen Wei,2 Jichun Yang,2 Yahua Zhang,1 Matthew D. Breyer.1  1Division of 
Nephrology, Vanderbilt University Medical Center, Nashville, TN; 2Department 
of Physiology and Pathophysiology, Peking University Health Science Center, 
Beijing, China; 3Beijing Genomics Institute, Beijing, China; 4Academy of 
Military Medical Sciences, Beijing, China.


Diabetic nephropathy (DN) is the leading cause of end-stage renal disease (ESRD). To 
date, the molecular mechanism of DN remains largely unclear. The present study aimed 
to identify and characterize novel proteins involved in the development of DN using a 
proteomic approach. Proteomic analysis revealed that 3-hydroxy-3-methylglutaryl-CoA 
(HMG-CoA) synthase 2 (HMGCS2), the key enzyme in ketogenesis, was increased by 
4-fold in the kidneys of db/db mice, a model of type 2 diabetes. Increased HMGCS2 
expression was also evident in the kidneys of type 1 diabetic Akita mice and in the kidneys 
of patients with DN. Renal expression levels and the activity of HMGCS2 and 24-hour 
urinary excretion of ketone body β-hydroxybutyrate (β-HB) were significantly increased. 
Immunohistochemistry, immunofluorescence and real-time PCR studies showed that 
HMGCS2 was highly expressed in renal glomeruli of db/db mice, with weak expression in 
the kidneys of db/m mice. Since filtered ketone bodies are mainly reabsorpted in the proximal 
tubules, we utilized RPTC cells, a rat proximal tubule cell line, to examine the effect of the 
increased ketone bodies. 24-h treatment with 10mM β-HB significantly induced TGFβ1 
expression (P<0.01) and activated the Smad pathway, with marked increase in collagen 
I expression in cultured RPTC cells. β-HB treatment also resulted in marked increase in 
vimentin protein expression and significant reduction in E-cadherin protein levels, pointing 
to an enhanced epithelial-to-mesenchymal transition (EMT) in RPTCs. Collectively, these 
findings suggested that increased HMGCS2 expression and enhanced ketogenesis in diabetic 
kidney may represent a novel mechanism involved in the pathogenesis of DN.
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High Glucose-Induced RhoA Activation Requires PKCβ1-Mediated ROS 
Generation and Caveolae  Fangfang Peng, Ying Zhang, Bo Gao, Alistair J. 
Ingram, Joan C. Krepinsky.  Medicine, McMaster University, Hamilton, ON, 
Canada.


Glomerular matrix accumulation is a hallmark of diabetic nephropathy. We have shown 
that the GTPase RhoA is activated by high glucose (HG) in mesangial cells (MC) which 
leads to activation of the transcription factor AP-1 and matrix upregulation. Here we study 
the mechanism of RhoA activation by HG.


In primary rat MC, glucose entry and metabolism was required for HG (30mM)-induced 
RhoA activation. Broad protein kinase C (PKC) inhibitors (PMA, bisindolylmaleimide, 
Gö6976) as well as specific PKCβ inhibition prevented RhoA activation by glucose. 
Downregulation of PKCβ1 by siRNA similarly inhibited HG-induced RhoA activation. 
PKCβ inhibition also abrogated reactive oxygen species (ROS) generation by HG, as 
assessed by DHE fluorescence. ROS scavenger (NAC) or NADPH oxidase inhibitors 
(apocynin, DPI) prevented HG-induced RhoA activation. Since RhoA, as well as some 
isoforms of PKC, have been shown to localize to the membrane microdomains caveolae, we 
chemically disrupted caveolae (cyclodextrin, filipin) and showed that this prevented RhoA 
and PKCβ1 activation by HG. HG was unable to induce RhoA and PKCβ1 activation in 
caveolin-1 (cav-1) knockout (KO) cells; these responses were rescued by cav-1 reexpression. 
Furthermore, ROS generation by HG was significantly attenuated by chemical disruption 
of caveolae and in KO cells. Downstream of RhoA signaling, activation AP-1 was also 
abrogated by chemical disruption of caveolae and was absent in cav-1 KO MC. The 
latter was rescued by cav-1 reexpression. Finally, transforming growth factor (TGF)β1 
upregulation, mediated by AP-1, was prevented by inhibition of RhoA signaling and by 
disruption or absence of caveolae.


In conclusion, RhoA activation by HG is dependent on PKCβ1-induced ROS generation, 
most likely through NADPH oxidase. The activation of PKCβ1 and its downstream effects, 
including upregulation of TGFβ1, requires caveolae. These microdomains are thus important 
mediators of the profibrogenic process associated with diabetic nephropathy.
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Renal Stem/Progenitor Cells Give Rise to New Nephrons during Kidney 
Growth and Regeneration in Zebrafish  Cuong Q. Diep,1 Dongdong Ma,2 
Natasha Arora,3 Rebecca A. Wingert,1 Frank Bollig,4 Gordana Djordjevic,3 Hao 
Zhu,5 Takanori Ikenaga,6 Fumihito Ono,6 Christoph Englert,4 Neil A. Hukriede,7 
Robert I. Handin,2 Alan J. Davidson.1  1Center for Regenerative Medicine, 
Massachusetts General Hospital, Boston, MA; 2Hematology Division, Brigham 
and Women’s Hospital, Boston, MA; 3SURP, Harvard Stem Cell Institute, 
Cambridge, MA; 4Leibniz Institute for Age Research, Fritz Lipmann Institute, 
Jena, Germany; 5Dana-Farber Cancer Institute, Boston, MA; 6Section on Model 
Synaptic Systems, NIH/NIAAA, Bethesda, MD; 7Department of Molecular 
Genetics and Biochemistry, University of Pittsburgh School of Medicine, 
Pittsburgh, PA.


The potential of renal regeneration as a therapy for kidney disease has gained intensive 
interest due to growth in the prevalence of chronic kidney disease and the limitations of 
current treatments. To date however, it is controversial as to whether the mammalian kidney 
contains renal stem or progenitor cells (RSCs) capable of replacing damaged nephrons. 
In contrast, the zebrafish kidney displays remarkable regenerative capabilities. Using 
transgenic zebrafish where specific renal cell populations are fluorescently tagged, combined 
with gentamicin-induced injury and transplantation experiments, we have identified a 
population of RSCs that when infused into circulation can home back to the kidney and 
generate new functional nephrons. Following renal injury or during formation of the adult 
kidney in larval fish, single RSCs proliferate to form mesenchymal clusters that express 
Wilms’ tumor suppressor-1 and pax2, and then epithelialize into renal vesicles. Similar 
to nephrogenesis in mammals, the renal vesicles grow into primitive nephrons that fuse 
with existing nephrons, supporting the notion that regeneration recapitulates development. 
Taken together, we conclude that the zebrafish kidney contains RSCs capable of de novo 
nephron formation during kidney growth and regeneration. Our work provides greater 
insight into the mechanism of renal regeneration and may lead to the development of 
renal regenerative therapies.
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Pax2 Maintains a Self-Renewing Nephron Progenitor Population by 
Repressing Interstitial Cell Fates during Mammalian Kidney Development  
Akio Kobayashi, M. Todd Valerius, Joshua W. Mugford, Andrew P. McMahon.  
Molecular and Cellular Biology, Harvard University, Cambridge, MA.


The functional unit of the kidney, the nephron, is repetitively generated during 
mammalian kidney development. Previously, our fate map analysis revealed that the Six2+ 
cap mesenchyme represents a multipotent, self-renewing nephron progenitor population 
throughout kidney development (Kobayashi et al., 2008, Cell Stem Cell). Currently, it 
is not well known how the nephron progenitor population is maintained during kidney 
organogenesis. A homeodomain transcription factor, Pax2, plays important roles in 
urogenital development. However, whether Pax2 function continues to be required for 
kidney development after its initial role in the nephric duct has not been examined in 
vivo.


In this study, we further defined fate maps for kidney development and identified 
the Foxd1+ cortical stroma as a self-renewing progenitor population for the medullary 
interstitium, capsule, mesangium, and pericytes of the kidney. Interestingly, Six2+ cap 
mesenchyme- and Foxd1+ cortical stroma-derived cells have distinct fate maps, indicating a 
developmental boundary between these lineages during kidney organogenesis. To examine 
Pax2 functions for nephron progenitors, we inactivated Pax2 activity specifically in the 
cap mesenchyme. We found that the conditional Pax2 mutants fail to maintain the cap 
mesenchyme, a self-renewing nephron progenitor population. Surprisingly, fate map analysis 
in the mutants showed that cap mesenchyme-derived cells lacking Pax2 activity are not lost, 
but persist throughout kidney development. Detailed molecular marker analysis indicated 
that these cap mesenchyme-derived cells trans-differentiate into medullary interstitial cells in 
the conditional Pax2 mutants. Taken together, our observations suggest that Pax2 maintains 
a self-renewing nephron progenitor population by repressing medullary interstitial cell fates. 
Thus, Pax2 activity establishes a developmental boundary between the cap mesenchyme- 
and cortical stroma-derived lineages during kidney organogenesis.
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Kidney Damage, Repair and Chemical Compounds: Is It Possible To 
Enhance a Repair Mechanism?  Neil A. Hukriede,1 Eric de Groh,1 Chiara 
Cianciolo Cosentino,1 Weixiang Dai,2 Billy W. Day.2  1Microbiology and 
Molecular Genetics, University of Pittsburgh, Pittsburgh, PA; 2Pharmaceutical 
Sciences, University of Pittsburgh, Pittsburgh, PA.


The vertebrate kidney has the potential to regenerate. Importantly, the first molecular 
evidence of regeneration is the reactivation of embryonic genes required for kidney 
development. It is possible that cells contributing to the repair of a damaged adult kidney 
are mechanistically related to the earliest kidney progenitor cells in the developing embryo. 
However, the molecular mechanisms of kidney repair are still largely unknown. We focused 
on three lines of study. (1) To explore the link between kidney repair and embryonic 
development we examined damaged kidneys in vivo. Using lhx1a and pax2a transgenic 
lines, we determined if kidney damage in terminally differentiated zebrafish larval kidneys 
could reactivate either of the reporters, and if so did cell reactivation occur in the existing 


tubules or in a distant population of cells. Using the Tg(lhx1a:GFP) and Tg(pax2a:eGFP) 
lines, we induced gentamicin-mediated proximal tubular damage. In both transgenic reporter 
lines, we saw reactivation, and time-lapse microscopy suggests that GFP positive cells do 
not migrate to the site of damage, but are present in the region. (2) We sought to identify 
chemical compounds that could enhance this reactivation event by assaying for expansion 
of zebrafish embryonic renal progenitor cells. Embryos treated with 4-(phenylthio)butanoic 
acid (PTBA) expanded the expression domains of markers or renal progenitor cells. PTBA 
exhibits structural and functional similarity to histone deacetylase inhibitors (HDACi), and 
treatment with other HDACi also elicited kidney field expansion. Accordingly, studies 
confirmed that PTBA functions as an HDACi. (3) Finally, we sought to determine if 
HDACi could enhance reactivation of embryonic markers in gentamicin-treated zebrafish 
larval kidneys. Animals treated post-damage with HDACi displayed an increased number 
of nephrons showing expression of GFP from the pax2a transgenic line. This suggests that 
HDACi treatment can enhance repair in an acute kidney injury model.
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Transplanted Embryonic Kidneys Develop and Contribute to Kidney 
Regeneration in a Rat Model of Chronic Renal Disease  B. Imberti,1 D. 
Corna,1 C. Xinaris,1 M. Abbate,1 C. Ardeleani,1 A. Benigni,1 C. Zoja,1 M. Morigi,1 
G. Remuzzi.1,2  1Mario Negri Institute for Pharmacological Research, Bergamo, 
Italy; 2Azienda Ospedaliera, Ospedali Riuniti di Bergamo, Bergamo, Italy.


Strategies to support and improve renal function in patients with chronic renal failure 
are greatly demanded. The use of xenogeneic embryonic kidney tissues has been suggested 
and might be considered as a possible interesting option. This study aimed to investigate, 
firstly in a syngeneic setting, the developmental capacity and the pro-regenerative 
potential of metanephroi (MET) taken from E15 embryos in Munich Wistar Frömter rats 
which spontaneously develop chronic renal disease. Moreover, we tested the capacity of 
mesenchymal stem cells (MSC), known for their properties to release growth and angiogenic 
factors, to improve MET-recipient integration. MET were transferred either alone or with 
syngeneic MSC under the kidney capsule of 25 weeks-old rats exhibiting proteinuria and 
histological changes. At sacrifice, 6 weeks later, macroscopic views revealed that MET 
had developed into large structures, some of them with cysts containing diluted urine. 
Histology analysis showed that MET gave rise to glomeruli and tubuli. Blood vessels 
within grafts showed intraluminal FITC-albumin upon intravenous injection of the tracer, 
indicating vascular connection to the host. FITC-BSA in the tubular cells of the graft 
suggests a basic absorptive capacity. Grafted MET alone induced cell proliferation in 
host tissue in areas adjacent to the graft as compared to non-adjacent ones (203% increase 
in Ki67 positive cells). Cell division was even higher in kidneys receiving MET plus 
MSC (282% increase). MSC given alone also increased Ki67 positive cells (155%). Cell 
apoptosis was reduced in area adjacent to graft in MET, MSC and MET+MSC animals. In 
all groups, adjacent vascularization of host tissue was augmented as found by morphometric 
analysis of endothelial marker RECA-1. Our data provide evidence that, in the context 
of chronic renal disease, MET can mature into new nephrons which are functioning and 
create pro-regenerative environment. MSC contributed to enhance MET-induced kidney 
regeneration.
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Renal Lineage Induction from Mouse Embryonic Stem Cells (ESC)  Masaki 
Nishikawa, Nobuhiko Kojima, Oak D. Jo, Phoung-Chi Pham, Naomi Yanagawa, 
Norimoto Yanagawa.  Medical and Research Services, GLAVAHS at Sepulveda, 
North Hills, CA.


ESC are potential source for kidney tissue engineering. For such purpose, it is essential 
to develop methods to induce ESC to renal lineage cells. However, there is no established 
method that can effectively induce ESC towards the two main renal lineage progenitor 
cells, i.e., ureteric bud (UB) and metanephric mesenchymal (MM) cells. Here we report 
the preliminary results from our attempt to establish methods that can systematically direct 
the differentiation of mouse ESC towards UB and MM cells. We devide the differentiation 
process into three stages: Stage I, where mesodermal cells, with brachyury (T) as the marker, 
are induced; Stage II, where nephrogenic intermediate mesodermal cells, with Lim1 and 
Pax2 as the markers, are induced; Stage III, where UB cells, with Hoxb7, c-Ret and Wnt 
11 as the markers, and MM cells, with WT1, Eya1, GDNF as the markers, are induced. We 
found that for Stage I, the sequential addition of three factors, i.e., Activin-A(A) during 
days 0-2, A plus BMP-4 (4) during days 2-4, and A4 plus Lithium (Li), a surrogate for Wnt 
signaling pathway, during days 4-6 was most effective to induce T expression. For stage II, 
we found that the addition of Retinoic Acid (R) in the continuous presence of A4L during 
days 6-8 was most effective to induce the expression of Pax2 and Lim1. For Stage III, we 
found that the exposure to the conditioned media (CM) collected from mouse UB cell line 
and mouse undifferentiated MM cell line (MK3 cells), from day 8 up to 16, was effective 
in inducing UB and MM markers. Interestingly, in resemblance to the mutual induction 
between UB and MM during kidney development, we found that there was a reciprocal 
relationship between the type of CM and the gene markers they induced, i.e., UB CM were 
more effective in inducing MM markers while MM CM were more effective in inducing 
UB markers. Throughout these three stages of induction, we found that there was a close 
correlation between the expression levels of markers for each stage. We also found that, 
after Stage II, there was an increase in the population of cells expressing renal progenitor 
cell markers CD133 and CD24.
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Activin Enhances Differentiation of Mouse ES Cell to Tubule Cell  Ryuji 
Morizane, Toshiaki Monkawa, Hiroshi Itoh.  Department of Internal Medicine, 
Keio University School of Medicine, Tokyo, Japan.


We examined how to differentiate mouse ES and iPS cells to cells of renal lineage, 
especially tubule cells. We transfected a mouse ES cell line, EB3, with Oct3/4-blasticidine 
resistant gene and maintained without MEF. We used mouse iPS cells which had been 
generated from mouse fibroblast by transfection of four transcription factors, namely Oct4, 
Sox2, c-Myc and Klf4.To initiate the differentiation, embryoid bodies (EBs) were formed 
in Hanging drops. On day 3, EBs were transferred onto culture dishes, and were cultured 
to day 18. Real-time PCR showed that renal lineage markers were expressed following the 
expression of mesoderm markers in both ES and iPS cells. It also showed that a tubular 
specific marker, KSP progressively increased to day 18, although the differentiation of iPS 
cells was more lagged than ES cells. The results show that tubular cells can be differentiated 
from both murine ES and iPS cells.


We added inducing factors, Activin, GDNF and BMP7. Although the differentiation of 
iPS cells was not enhanced by any inducing factors, in ES cells, both of GDNF and BMP7 
enhanced the expression of metanephric mesenchyme markers, Pax2 and WT-1 on day 14, 
but not enhanced KSP on day 18. Activin enhanced the expression of mesodermal marker, 
brachyury during EB formation and also the expression of KSP about threefold. These 
results indicate that both GDNF and BMP7 enhance the differentiation of mouse ES cells 
to metanephric mesenchyme and may make them remain mesenchyme, and that Activin 
enhances the differentiation to tubule cells. Our iPS cells tends to remain undifferentiated 
state, and the differentiation is not enhanced by inducing factors. Transfected four factors 
may suppress the differentiation.


Mouse ES and iPS cells have a potential to differentiate to tubule cells, and they will 
be an attractive resource of kidney regeneration therapy. This differentiation is enhanced 
by Acitivin in ES cells.
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Evidence That Nuclear Reprogramming of Proximal Tubular Epithelium 
In Vitro Results in EMT and Reexpression of Nephron Progenitor Genes  
Caroline Hopkins, Fiona Rae, Jess Ineson, Frank Fontaine, Melissa Little.  
Institute for Molecular Bioscience University of Queensland, Brisbane, QLD, 
Australia.


Nuclear reprogramming refers to the direct manipulation of cells to produce a change 
in phenotype and function, usually to a more multipotent state. In the kidney, certain 
vertebrates retain a kidney progenitor compartment that can repair the kidney after injury 
in the adult, whereas no such compartment exists in mammals. If a nephron progenitor 
compartment could be induced via nuclear reprogramming in the mammalian kidney, would 
it too be able to repair damage? We have selected a number of genes to investigate whether 
reprogramming of proximal tubular epithelial cells (PTECs) to nephron progenitors (the cap 
mesenchyme population present during development) is feasible via lentivirus-mediated 
overexpression. Reprogramming with Osr1, Hmga2, and Snail resulted in a clear EMT of 
the PTECs, and reexpression of some early kidney markers (Sall1, Osr1, MMP2, MMP9) 
was observed via qRT-PCR. We have now expanded this study to a dual high-content screen 
where 17 candidate genes are tested both alone and in combinations. The first pass is a 
screen for EMT based on a change in morphology, whereas the second pass is an antibody 
screen for Crym and versican, two proteins that mark the cap mesenchyme during kidney 
development. The results of the preliminary study and the dual high-content screen are 
presented here, as well as the previously mentioned results.
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Creation of EPO Producing Tissue Using Xeno-Metanephros as a 
Biocompetent Scaffold in a Bigger Animal Model for the Clinical Application  
Takashi Yokoo,1 Kei Matsumoto,1 Hiroshi Nagashima,2 Hitomi Matsunari,2 
Satomi Iwai,3 Tatsuo Hosoya,1 Eiji Kobayashi.4  1Internal Medicine, Jikei 
University School of Medicine, Tokyo, Japan; 2Laboratory of Developmental 
Engineering, Meiji University, Kanagawa, Japan; 3Laboratory of Small Animal 
Surgery 1, Kitasato University School of Veterinary Medicine, Aomori, Japan; 
4Organ Replacement Research, Jichi Medical University, Tochigi, Japan.


Previously, we demonstrated that exogenous human mesenchymal stem cells (hMSCs) 
may differentiate and compose part of the nephron in rodent whole embryo by following 
the program of kidney organogenesis (Proc Natl Acad Sci USA 2005). The resultant kidney 
anlagen further developed in omentum, where it integrated with the host circulation and 
acquired the ability to produce urine (JASN 2006) and erythropoietin (EPO; Transplantation 
2008). In seeking to scale-up the system for clinical application, we examined the feasibility 
of xeno-metanephros as a biocompetent scaffold for kidney regeneration. Porcine 
metanephroi were transplanted in the cat omentum and emerging organ was assessed for 
efficacy as a potential transplant source.


Soon after dissecting from embryos, porcine metanephroi (E28) were transplanted into 
the feline omentum using fine forceps. The cat was treated with daily oral cyclosporine 
A (trouph level around 400 ng/mL). Three weeks later, the cat was anesthetized and the 
omentum was exteriorized. The transplanted metanephroi developed in the host omentum 
with integration of host vessels. Histological analysis revealed well-differentiated kidney 
structures with glomerular and tubular epithelial cells, and stromal cells. Some of the 


transplants formed cyst. Liquid from the cysts contained urea nitrogen and creatinine 
levels that were comparative to native urine. RT-PCR for cat-specific EPO revealed that 
the regenerated kidney structures expressed feline EPO mRNA. This finding indicated that 
transplanted metanephroi provide the niche of nephrogensis where feline cell could migrate 
and differentiate into EPO producing tissue.


These results showed that xeno-metanephros could function as a scaffold for developing 
EPO producing tissue in the recipient.
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Nanotherapy with Embryonic Stem Cells in Acute Kidney Injury  Yin 
Wang,1 Erica Bakota,2 Jon W. Lomasney,3 Yashpal S. Kanwar,3 Jeffrey D. 
Hartgerink,2 Farhad R. Danesh.1  1Medicine/Nephrology, Baylor College of 
Medicine, Houston, TX; 2Chemistry, Rice University, Houston, TX; 3Pathology, 
Northwestern University Feinberg School of Medicine, Chicago, IL.


This study is based on a breakthrough observation which may prompt an entirely new 
approach to stem cell therapy. The central hypothesis of this study is that “preconditioning” 
of self-assembling nanofibers with embryonic stem cells (ESCs) can be used to effectively 
deliver paracrine/endocrine factors derived from ESCs to the target tissues, and thereby 
obviates the need for ESCs engraftment. The chemical structure of the specific nanofibrous 
hydrogel utilized in our preliminary work is shown in figure 1.


To prepare for preconditioned nanofibers, nanofibers were exposed to bioactive 
molecules derived from ESCs by using two-compartment transwell system. We used LPS 
model of acute kidney injury (AKI) as our experimental model. For in vitro studies, we 
examined the effect of preconditioned nanofibers on LPS-induced glomerular endothelial 
cell permeability by using 125I-albumin. We observed that preconditioned nanofibers 
significantly decreased LPS-induced endothelial cell permeability. Preconditioned 
nanofibers also reversed LPS-induced apoptosis in tubular cells and in podocytes.To 
validate our results in vivo, preconditioned nanofibers were administered one hour after LPS 
injection. In mice allocated to preconditioned nanofibers, there was a significant decrease 
in the urinary albumin excretion and plasma BUN and creatinine. Finally, analysis of the 
secretary proteome of preconditioned nanofibers revealed a total of 36 proteins which were 
significantly increased in “conditioned” samples compared by using cytokine antibody 
array analysis and proteomic analysis. Our preliminary data suggest that preconditioned 
nanofibers have the ability to deliver bioactive molecules from ESCs.
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Values of MDRD Equation-Based Clearances Are Inversely Associated with 
Patient Survival in the ADEMEX Cohort: A Counter-Intuitive Finding  
James A. Sloand,1 Mary E. Gellens,1 J. Ken Leypoldt,1 Bruce F. Culleton,1 
Ramon Paniagua,2 Dante Amato,2 Edward F. Vonesh.3  1Renal Division, Baxter 
Healthcare, McGaw Park, IL; 2Mexican Institute of Social Security, Mexico City, 
Mexico; 3Preventative Medicine, Northwestern University, Chicago, IL.


Four (4V) and 6-variable (6V) MDRD equations (MDRDEs) have been shown to 
approximate creatinine clearance (CrCl) measured from dialysate and urine collections in 
peritoneal dialysis (PD) patients. To reconfirm the correlation and assess clinical relevance, 
we evaluated the same correlation in the ADEMEX cohort and determined association with 
survival (Sv). 24-hr total (peritoneal + renal) measured CrCl (mCrCl) was compared with 
both the 4 and 6V MDRDE-derived small solute clearance (SSC). Agreement between 
mCrCl and MDRDE values was assessed by concordance correlation coefficient (CCC). 
Continuous time-dependent Cox proportional hazards model was used to assess mCrCl 
and MDRDE SSC in predicting patient Sv adjusted for baseline demographics, diabetes, 
albumin and nPNA. RESULTS: mCrCl, 4V, and 6V MDRDE SSCs were significantly 
different between the 2 ADEMEX treatment groups (965 patients) and all had a downward 
trend over time. Inter-method CCC agreement between mCrCl and MDRDEs was 0.76 
for the 4V and 0.82 for the 6V MDRDE. Accounting for both intra- and inter-method 
agreement, total CCC was < 0.60 for both MDRDEs. This poor overall agreement may 
be explained by declining GFR over time. Among patients functionally anuric at baseline, 
the inter-method CCC for 4 and 6V MDRDE was 0.42 and 0.49, respectively. While there 
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was no significant association between Sv and mCrCl, there was a significantly elevated 
risk of death (p<0.001) associated with increasing SSC as measured by the 4V-MDRDE 
and borderline elevated risk (p=0.06) associated with the 6V-MDRDE. CONCLUSION: 1) 
MDRDEs poorly approximate mCrCl in PD. 2) The counter-intuitive inverse relationship 
between MDRDE-calculated SSC and Sv in PD patients may be a function of both age-
related bias of MDRDEs and their inability to distinguish renal from peritoneal clearance 
in a population where residual kidney function, rather than SSC by dialysis, is associated 
with Sv.
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Uric Acid Is Associated with the Rate of Residual Renal Function Decline in 
Peritoneal Dialysis Patients  Tae-Hyun Yoo, Jung Tak Park, Tae Ik Chang, Jae 
Hyun Chang, Shin-Wook Kang, Dae-Suk Han.  Department of Internal Medicine, 
College of Medicine, Brain Korea 21, Yonsei University, Seoul, Korea.


Uric acid (UA) is known to play a pathogenic role in hypertension and kidney disease. 
Although hyperuricemia is a common finding among chronic kidney disease patients, 
its effect in end-stage renal disease has not been elucidated. We, therefore, explored the 
prevalence of hyperuricemia and the relationship between UA and residual renal function 
(RRF) in peritoneal dialysis (PD) patients. The subjects of this study were 134 incidental 
PD patients who started dialysis between January 2000 and December 2005. Timed 
urine collections were performed within 1 month of PD commencement and at 6-month 
intervals thereafter. Patients were followed up for 24 months or until their measured urine 
volume was less than 200 ml/day. The slope of decline of RRF over time was calculated by 
linear regression analysis of serial urinary urea and creatinine clearances for each patient. 
Biochemical and clinical data at the time of initial urine collection were considered as 
baseline. At baseline, 32.8% of the PD patients had hyperuricemia (UA ≥ 7.0 mg/dl) and the 
mean UA levels were 6.6 ± 1.5 mg/dl. Hypertensive patients had higher UA levels (6.8 ± 1.6 
vs. 5.7 ± 0.9 mg/dl, P = 0.002) compared to normotensive patients. The overall reduction 
rates of RRF in hyperuricemic patients were significantly higher than in the normouricemic 
group (-0.20 ± 0.17 vs. -0.08 ± 0.20 ml/min/month/1.73m2, P = 0.001). In the multiple 
linear regression analysis, baseline UA levels (β = -0.24, P = 0.01) and history of DM (β = 
-0.26, P = 0.02) independently showed a significant negative correlation with the reduction 
rates of RRF. However, there was no significant correlation between the reduction rates of 
RRF and body mass index (β = -0.16, P = 0.07), diuretic use (β = -0.04, P = 0.67), use of 
angiotensin-converting enzyme inhibitors or angiotensin II receptor blockers (β = -0.03, 
P = 0.76), and the use of biocompatible solutions (β = 0.01, P = 0.91). In conclusion, 
hyperuricemia is a common finding in patients treated with PD, and the rates of RRF loss 
were significantly related to baseline UA levels in PD patients.
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Analysis of Factors Associated with Fat Sparing Effect of Icodextrin in 
CAPD Patients  Junyoung Do,1 Kyu-Hyang Cho,1 Seung-Hyun Lee,1 Jong-
Won Park,1 Kyung-Woo Yoon,1 Tae-Woo Kim.2  1Internal Medicine, Yeungnam 
University College of Medicine, Daegu, Republic of Korea; 2Internal Medicine, 
Soonchunhyang University Gumi Hospital, Gumi, Republic of Korea.


Many patients on peritoneal dialysis show marked weight gain and fat mass 
accumulation after the initiation of peritoneal dialysis. In our previous OLETF (Otsuka 
Long-Evans Tokushima Fatty) rats study, repeated fasting and refeeding model (similar to 
glucose and icodextrin CAPD) showed reversal of leptin resistance and reduction of fat 
by increased blood leptin comparing with continuous feeding model (similar to glucose 
CAPD). The purpose of this study was to analyze the changes of body composition and the 
effects of icodextrin on it and also to define the possible mechanism of fat sparing effect 
of icodextrin in CAPD patients. Among 183 incident patient from June 2001 to September 
2004 in our hospital, 68 patients finished a complete 36 month protocol. Clinical indices 
and body composition, by multi-frequency bioelectrical impedance analysis (BIA), were 
measured in both groups (icodextrin group: 33, non-icodextrin group: 35) at the 1st, 12th, 
24th, and 36th months. Polymorphism for UCP-2 and IL-1b were also measured. Serum leptin 
and adiponectin were measured at 1st, 6th, 12 th, 24 th, and 36 th months for leptin resistance. 
Leptin resistance index was defined as s-leptin/s-adiponectin. Adjusted s-leptin was defined 
as s-leptin/body fat (pg/mL/kg). Independent t-test, repeated measures ANOVA(RMA) and 
GEE were used. The icodextrin group showed a significantly lower fat mass gain during 
the first 12 months than non-icodextrin group (1.1±3.1 vs. 3.2±3.3kg, p<0.01). Icodextrin 
group showed significantly lower leptin resistance index during initial 1 year (RMA, 
p<0.01). Factors associated with higher fat mass gain and higher lean body mass gain for 
initial 3 years were female, high leptin resistance, lower adjusted s-leptin, non-icodextrin 
group (p<0.01, p<0.01, p<0.01, p<0.05) and male, young age, icodextrin group (p<0.01, 
p<0.01, p<0.05), respectively. In conclusion, the application of icodextrin solution may 
be a better option to alleviate excessive fat gain via reversal of leptin resistance over time 
in CAPD patients.
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Intraperitoneal IL-6 Concentration as a Determining Factor for the Baseline 
Peritoneal Solute Transport in Incident Peritoneal Dialysis Patients  Hajeong 
Lee,1 Myeong Ok Yoon,2 Sejoong Kim,3 Dong Ki Kim,1 Yun Kyu Oh,4 Kwon 
Wook Joo,1 Yon Su Kim,1 Curie Ahn,1 Kook-Hwan Oh.1  1Internal Medicine, 
Seoul National University Hospital, Seoul; 2Clinical Research Institute, Seoul 
National University Hospital, Seoul; 3Internal Medicine, Gachon University 
Gil Medical Center, Inchon; 4Internal Medicine, Seoul National University 
Boramae Hospital, Seoul, Korea.


Background: Interleukin-6(IL-6) is a key player in modulating inflammation. IL-6 
and soluble IL-6 receptor(sIL-6R) complex induces the synthesis and secretion of various 
chemokines such as monocyte chemoattractant protein-1(MCP-1), adhesion molecules and 
angiogenic molecules. We hypothesized that the baseline peritoneal solute transport(PSTR) 
early after commencing PD depends largely on the intraperitoneal inflammation regulated 
by IL-6 and sIL-6R system. We also hypothesized that the dialysate substances reflecting 
the local inflammation or angiogenesis are closely interrelated. Methods: Fifty patients 
with a modified PET result within six months after commencing PD were enrolled. Clinical 
parameters such as age, sex, comorbidity, residual renal function, C-reactive protein(CRP) 
were assessed. Serum and dialysate markers including CA125, IL-6, sIL-6R and VEGF, 
angiopoietin-2(Ang-2), MCP-1 were measured and correlated with D/P creatinine and 
mass transfer area coefficient for creatinine(MTAC cr). Results: Dialysate IL-6(r=0.59, 
p<0.001) and MCP-1(r=0.45, p=0.004) was highly correlated with MTAC cr, respectively, 
while dialysate CA125, VEGF and Ang-2 were not. MTAC cr was not associated with 
systemic markers such as CRP, the plasma IL-6 and the plasma VEGF concentrations. 
No correlation was observed between the plasma and dialysate concentrations of IL-6 
or VEGF. Dialysate IL-6 was correlated with dialysate concentrations of CA125(r=0.34, 
p=0.02), sIL-6R (r=0.43, p=0.006), MCP-1(r=0.63, p<0.001) and VEGF(r=0.33, p=0.03), 
but not with Ang-2. Conclusion: We suggests 1) dialysate IL-6, among various cytokines 
and growth factors in the dialysate, is the most potent determinant of baseline PSTR, 2) 
elevation of dialysate IL-6 is associated with high PSTR via enhanced intraperitoneal 
inflammation and angiogenesis.
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The Water Channel Aquaporin-1 Modulates Vascular Proliferation in the 
Peritoneal Membrane  T. Nishino,1,2 V. Beaujean,1 H. Debaix,1 S. Terryn,1 O. 
Devuyst.1  1UCL Medical School, Brussels, Belgium; 2Nagasaki University, 
Nagasaki, Japan.


Aquaporin-1 (AQP1) is the principal water channel in the peritoneum, where it 
facilitates the water transport across endothelial cells during peritoneal dialysis (PD). Recent 
findings suggest a new role for AQP1 in cell migration, as mice lacking AQP1 have defective 
tumor angiogenesis and AQP1-deficient endothelial cells show decreased migration. In this 
study, we used models of acute peritonitis in mouse to investigate a potential role of AQP1 
in the vascular proliferation and transport changes associated with peritonitis.


Catheter-induced peritonitis in AQP1 wild-type (WT) mice was reflected by structural 
changes in the peritoneal membrane (PM), including increased vascular density and 
recruitment of macrophages, due to the upregulation of vascular cell adhesion molecule-1 
(VCAM-1), with upregulation of inducible NO synthase (iNOS) and increased NO 
metabolites (NOx). These changes were reflected by a significant increase in small solute 
transport, causing a loss of ultrafiltration (UF). By contrast, induction of acute peritonitis 
in AQP1 knock-out (KO) mice was reflected by a significantly lower increase in vascular 
density and a significant attenuation of small solute transport modifications, resulting in 
improved UF. Furthermore, mice lacking AQP1 showed a lower recruitment of macrophages 
(marginating cells and F4/80+ cells in the membrane), lower induction of iNOS and NOx 
levels, and a defective induction of VCAM-1. Stimulation of mice with LPS (5mg/kg, 18h) 
confirmed the lower induction of VCAM-1 with less marginating cells and decreased NOx 
levels in AQP1 KO mice. In vitro studies of primary cultures of endothelial cells obtained 
from mouse aorta revealed that AQP1-deficient cells had a 40% reduction in migration 
vs. wild-type cells in wound healing assay. These data suggest that, in addition to its 
critical involvement in water transport and UF in PD, AQP1 plays an important role in the 
acute inflammatory response and modulates vascular proliferation during peritonitis. By 
extension, individual variations in the gene coding for AQP1 may be reflected by transport 
and survival changes in PD.
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Global Trends in the Use of Peritoneal Dialysis: A Developing Story  A. K. 
Jain, V. Bloomfield, P. Cordy, P. Blake, A. X. Garg.  Medicine, University of 
Western Ontario, London, ON, Canada.


To perform the first comprehensive assessment of peritoneal dialysis worldwide, we 
compiled data from 90 countries from the years 1997 to 2006. We determined the global 
rate of PD, assessed trends over time and compared its use both in the developed and 
developing world. National renal registries and nephrology societies were used as the 
preferred sources for data collection, followed by published reports, literature and national 
experts. Currently, there are approximately 156 000 patients who are being treated with PD 
worldwide. Over the course of a decade, the number of PD patients per million population 
(p.m.p.) increased significantly, by 25.2 (95%CI 19.3, 31.1) in the developed world and 
22.7 pmp (95% CI 17.1, 28.3) in the developing world. While the proportion of dialysis 
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patients treated with PD decreased by 4.5% (95%CI 2.65%, 6.35%) in the developed world, 
no significant change was noted in developing countries (1.2% (95% CI -0.76%, 3.17%)). 
The proportion of PD patients treated by automated PD utilization increased significantly 
for both the developed and developing countries, 28.7% (95%CI 24.6%, 32.8%) and 13.9% 
(95% CI 9.0%, 18.8%) respectively. The rate of change for this proportion was significantly 
greater for developed versus developing nations (p<0.001). Countries with public healthcare 
systems had a higher proportion of dialysis patients treated with PD, 19% (95% CI 14.2%, 
23.5%), than countries with privatized healthcare delivery, 5% (95% CI 1.6%, 9.2%). Our 
study demonstrates increasing PD use in the developing world and decreasing use in many 
developed countries. PD may be well-suited for developing nations as this treatment is 
less expensive and requires less technology than hemodialysis. More emphasis should be 
placed on this underutilized modality in the developed world.
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Nocturnal Automated Peritoneal Dialysis Preserves Residual Renal Function 
and Ameliorates Progression of Cardiac Hypertrophy in Comparison with 
Standard CAPD or CCPD  Takeyuki Hiramatsu,1 Mina Kato,1 Shinji Furuta,1 
Yoshiyasu Ida,1 Yukio Kato,1 Tadashi Ikegami.2  1Nephrology, Konan Kosei 
Hospital, Konan, Aichi, Japan; 2Renal Division, Baxter Ltd, Tokyo, Japan.


Background and aim
We reported that use of icodextrin ameliorates the progression of cardiac hypertrophy 


and valve calcification in incident peritoneal dialysis (PD) patients. Since the effect was 
observed without daytime glucose load, this study was aimed to examine whether nocturnal 
automated PD (NPD) shows the similar effects on those parameters compared to standard 
CAPD or CCPD with daytime dwelling of glucose solution.


Patients and methods
A retrospective analysis was conducted on 12 CAPD (8) or CCPD (4) patients (group C) 


and 10 NPD patients (group N). None of the patients used icodextrin. Data on laboratory and 
cardiovascular ultrasound examination at the start of PD and every 6 months for 2 years were 
retrieved and analyzed. A value of 0.05 was used to determine statistical significance.


Results
At the start of PD, group N showed significantly higher grade of aortic valve 


calcification (AVC) and lower body weight (BW) compared to those in group C. None of 
other parameters was significantly different. At 24 months on PD, there were significant 
differences with the BW, triglyceride (TG), beta2-microglobulin (beta2-MG), fasting blood 
sugar, daily urinary volume, left ventricular mass index and thickness of inter ventricular 
septum plus posterior wall (IVST+PWT) between the two groups. AVC was not different 
at 24 months. Intra-group comparison revealed that serum creatinine, K, Ca, Ca x P, TG, 
beta2-MG, brain natriuretic peptide, daily ultrafiltration volume, IVST+PWT, AVC grade, 
intima media thickness and longitudinal plaque length of carotid artery were significantly 
increased only in group C. Whereas urinary volume decreased significantly only in group 
C over time. Multiple regression analysis showed NPD was the independent predictive 
factor for LVMI at 2 years, and NPD and FS for urinary volume at 2 years.


Conclusion
These results indicate NPD preserves residual renal function and ameliorates the 


progression of atherosclerosis and cardiac hypertrophy compared to standard CAPD or 
CCPD in incident PD patients.
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Left Ventricular Hypertrophy in Children Receiving Peritoneal Dialysis: 
A Report from the IPPN Registry  D. Borzych, L. Greenbaum, H. Patel, D. 
Askenazi, M. Sandoval-Diaz, E. Sahpazova, R. Rahman, J. Feber, B. Neu, D. 
Gippson, V. Dharnidharka, A. Chua, D. Geary, C. White, K. Paik, N. Aksu, A. 
Vogel, P. Zambrano, I. Bilge, V. Koch, M. Chiu, L. Rees, P. Valles, E. Serdaloglu, 
I. S. Ha, F. Schaefer, B. A. Warady.  International Pediatric PD Network.


Dialyzed children are at excessive risk for early cardiovascular disease. The goal of 
this study was to examine left ventricular mass index (LVMI) and identify key factors 
associated with LV hypertrophy (LVH) in the registry of the International Pediatric 
Peritoneal Dialysis Network (IPPN).


We analyzed a cohort of 445 children from 22 countries on chronic PD with 10y 
mean age, 2y mean PD duration, 9 mo mean observation time and at least one reported 
echocardiography. SD scores were calculated for all age-dependent parameters, and time-
integrated means for all echocardiographic, blood pressure and biochemical parameters.


LVH, defined as LVMI exceeding the 95 percentile for age and gender, was present in 
48% children (thereof 59% concentric). Additional 23% of patients showed LV remodeling, 
leaving only 29% with normal LV geometry.


Whereas age, sex distribution and PD duration were not different in patients with and 
without LVH, LVH was associated with lower hemoglobin (p=0.001), serum albumin 
(p=0.006) and residual renal function (p=0.0002), and higher serum inorganic phosphorus 
(p<0.01). Both systolic (p=0.0001) and diastolic (p=0.006) casual BP were higher in the 
LVH group.


In a subset of 87 children with concomitant casual BP and 24-hour ABPM measurements, 
45 had LVH. Mean nighttime BP was elevated in 30 of these and daytime BP in 22; in 
contrast, only 8 patients presented with office systolic and/or diastolic hypertension. The 
risk of LVH was increased with mean daytime (OR 3.09, 95%CI 1.7-5.6) and nighttime 
BP (OR 1.17, CI 1.05-1.3), but was affected insignificantly by casual BP.


Our results confirm a high prevalence of LVH in children receiving PD. Hypertension, 
anemia, hyperphosphatemia and low urine output are independent LVH risk factors. Masked 
hypertension is common in children on PD, and mean daytime and nighttime BP is superior 
to office BP in predicting LVH.
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The Impact of Low-GDP Bicarbonate/Lactate-Buffered Dialysis Solution 
on the Epithelial-Mesenchymal Transition of Peritoneum  Hye-Myung 
Ryu,1,2 Eun-Joo Oh,1,2 Soon-Youn Choi,1,2 Ju-Min Yook,1,2 Ji-Hyung Cho,1,2 Ji-
Young Choi,1,2 Chan-Duck Kim,1,2 Sun-Hee Park,1,2 Duk-Hee Kang,3 Hyuk-Joon 
Choi,1,2 Seung-Hyea Hyun,1,2 Hye-Jin Seo,1,2 Gun Hyun Kim,1,2 Yong-Lim Kim.1,2  
1Division of Nephrology, Department of Internal Medicine, Kyungpook National 
University School of Medicine, Daegu, Korea; 2Department of Biochemistry and 
Cell and Matrix Research Institute, Kyungpook National University School of 
Medicine, Daegu, Korea; 3Division of Nephrology, Ewha Womans University 
College of Medicine, Seoul, Korea.


Background: The epithelial-to-mesenchymal transition (EMT) is important in 
peritoneal fibrosis. Toxic glucose degradation products (GDPs) may induce EMT in 
human peritoneal mesothelial cells (HPMCs) during peritoneal dialysis (PD). Methods: 
We evaluated the effect of individual GDPs as well as GDPs of peritoneal dialysis fluid in 
both HPMCs and peritoneal membranes from a rat model of PD. EMT was assessed with 
α-SMA and E-cadherin by real time reverse transcriptase-polymerase chain reaction and 
immunoblotting. Results: In vitro, α-SMA at both the protein and mRNA levels increased 
in all four GDPs formadehyde (FM, 15 mM), glyoxal (GO, 25 mM), methyl-glyoxal (MGO, 
15 mM), and 3-deoxyglucosone (DG, 250 mM) after 96 hours of stimulation, but E-cadherin 
decreased in the FM, MGO, and DG treated groups. After exposure to 3DG, changes in the 
EMT markers were most prominent. The changes in both α-SMA and E-cadherin protein 
levels in the low (L)-GDP bicarbonate/lactate buffered PDF were attenuated compared with 
the high (H)-GDP PDF. In the rat model, the α-SMA/E-cadherin mRNA ratio increased 
in the H-GDP group compared with the L-GDP group (p<0.05). The peritoneum in the 
H-GDP group tended to be thicker compared with the L-GDP group (p=0.052). The H-GDP 
group had more peritoneal blood vessels than the L-GDP group (p<0.05). Tissue staining 
for TGF-β1 decreased in the L-GDP group compared with the H-GDP group. Dual-stained 
cytokeratin and a-SMA positive myofibroblasts in the submesothelial layer were more 
prominent in group H. Conclusion: In conclusion, GDPs in PDF induce EMT of HPMC 
which is associated with PF and vascularization. Low GDP containing PDF reduces EMT 
with peritoneal fibrosis.
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Uremic Animal Model of Bioartificial Renal Cell System (BRECS) Using 
Continuous Flow Peritoneal Dialysis-Based Extracorporeal Circuit  J. 
Song,1,2 J. Jung,1,3 F. Ding,1,4 A. Westover,5 G. Hageman,5 L. Lou,5 A. Rojas,1 
L. Charles,5 P. Smith,5 D. Buffington,5 David Humes.1,5  1Univ of Michigan; 
2Inha Univ, Incheon, Korea; 3Chungnam Nat Univ; 4Fudan Univ; 5Innovative 
BioTherapies.


The BRECS incorporated into conventional CRRT has shown metabolic, immunologic 
and survival benefits in renal failure in preclinical and clinical studies. A wearable dialysis 
system employing CFPD would be advantageous in requiring no extracorporeal blood 
circulation. An ovine model of BRECS using a CFPD circuit was developed for both 
uremic control and maintaining viability of the BRECS. Methods: A compact carbon disk-
based BRECS containing up to 108 renal epithelial cells has been fabricated. 24 hr CFPD 
protocol using 2 in/out-flow PD catheters was developed for normal and uremic sheep. PD 
catheters were placed 1 or 2 weeks before the start of CFPD. In uremic animals, sequential 
nephrectomy was done 1 week and 1-3 days before CFPD. CFPD was accomplished using 
commercially available 1.5 and 4.25% glucose solutions with BRECS incorporated into 
the CFPD circuit. Hemodynamic and chemistry profiles of the animal were obtained. 
Cell viability and functionality were monitored during the study period. Results: CFPD 
was maintained successfully without catheter-associated complications or peritonitis in 8 
animals. Net ultrafiltration balance in uremic animals was 480∼1200 mL/d. The BRECS 
remained viable with O2 consumption rate of 29.7 and 34.0 nMolesO2/min during 6-14 
days and 3-7 days of CFPD period in normal and uremic animals, respectively. Neither 
interruption of circuit flow nor cell death occurred during the study period. The volume 
and hemodynamic state and chemistry profiles were adequately controlled in both models. 
Uremic control by CFPD measured by small-solute uremic parameters was within acceptable 
ranges. Of importance, neutrophil activity during the uremic state was modulated by 
the BRECS. Conclusion: The present model provided acceptable uremic control while 
maintaining cell viability and functionality in the BRECS. This 24-hr CFPD model can 
be applied as a novel platform for various types of cell therapy and to PD-based wearable 
bioartificial kidney in the future.
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Functional Characterization of the Central Linker Region, Lc, of the Urea 
Transporter UT-A1: PKA Phosphorylation and Snapin Binding  Abinash 
C. Mistry,1 Rickta Mallick,2 Janet D. Klein,1 Jeff M. Sands,1 Otto Fröhlich.2  
1Renal Division, Department of Medicine, Emory University School of Medicine, 
Atlanta, GA; 2Department of Physiology, Emory University School of Medicine, 
Atlanta, GA.


The UT-A gene can produce several distinct urea transporter proteins, including: 
UT-A1, which is the largest protein; UT-A3, which is the N-terminal half of UT-A1; and 
UT-A2, which is the C-terminal half of UT-A1. The N- and C-terminal halves of UT-A1 
are joined together by a hydrophilic loop, the central part of which (Lc) is not shared 
with either UT-A3 or UT-A2. Lc contains the PKA phosphorylation sites S486 and S499 
that are involved in UT-A1 activation, and the binding site for snapin that is involved in 
SNARE-mediated vesicle trafficking and fusion to the plasma membrane. We fused Lc to 
UT-A3 or to UT-A2 to test its effect on their regulation by cAMP and snapin. This fusion 
had no effect on the basal urea transport activity when expressed in Xenopus oocytes, ie. 
Lc-UT-A3 or Lc-UT-A2 had the same urea flux rate as wild-type UT-A3 or UT-A2. While 
wild-type UT-A2 was not affected by cAMP, Lc-UT-A2 activity was stimulated by agents 
that raise cellular cAMP levels. In contrast, UT-A3, whose wild-type activity is stimulated 
by cAMP, was not further stimulated by the addition of Lc. We also used wild-type UT-A3 
and UT-A2, and their loop and Lc variants in GST pulldown assays to determine on which 
segment of the loop the snapin binding site is located. Neither wild-type UT-A3 nor UT-
A2 bound snapin, whereas all loop and Lc variants did. From this we conclude that the 
snapin binding site must be located within the 73-residue Lc segment. To verify this with 
a functional test, we measured the effect of snapin/syntaxin on urea fluxes in UT-A2- and 
Lc-UT-A2-injected oocytes. Unlike UT-A2, Lc-UT-A2 activity was stimulated when co-
expressed with snapin/syntaxin, analogous to the stimulation of wild-type UT-A1 by these 
SNARE components. We conclude that: (1) adding the Lc segment to wild-type UT-A2 
confers cAMP sensitivity to UT-A2; and (2) the snapin binding site is located within the 
73-residue Lc segment.
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14-3-3 γ Downregulates UT-A1 Activity by Increasing UT-A1 Ubiquitination 
and Degradation  Xiuyan Feng,1 Yuan Yang,2 Otto Fröhlich,3 Janet D. Klein,4 
Haian Fu,5 Jeff M. Sands,6 Guangping Chen.7  1Real Division, Department 
of Medicine, Emory University, Atlanta, GA; 2Physiology, Emory University, 
Atlanta, GA; 3Physiology, Emory University, Atlanta, GA; 4Real Division, 
Department of Medicine, Emory University, Atlanta, GA; 5Pharmocology, 
Emory University, Atlanta, GA; 6Real Division, Department of Medicine, 
Emory University, Atlanta, GA; 7Real Division, Department of Medicine, Emory 
University, Atlanta, GA.


14-3-3 proteins are a family of highly conserved 30-kDa proteins that regulate many 
cellular processes by binding to phosphorylated serine/threonine residues in diverse target 
proteins. The urea transporter UT-A1, expressed in the apical membrane of inner medullary 
collecting duct (IMCD) cells, is important for urine concentrating ability. We previously 
reported that the 14-3-3γ isoform specifically interacts with UT-A1 and this interaction is 
phosphorylation-dependent. We examined this interaction in more detail by transfecting 
UT-A1 and FLAG-14-3-3γ into HEK293 cells for 48 h. Co-transfection of 14-3-3γ dose 
dependently downregulated total and cell surface UT-A1 protein expression, as judged 
by biotinylation and immunoblotting. We further examined whether 14-3-3γ increased 
UT-A1 degradation. UT-A1-HEK293 cells were transfected with FLAG-14-3-3γ for 
48 h. Cells were then treated with 100 µg/ml cycloheximide and total UT-A1 protein 
content was determined over time. Overexpression of 14-3-3γ significantly increased UT-
A1 degradation. Functionally, co-injection of UT-A1 and 14-3-3γ cRNAs into oocytes 
significantly decreased UT-A1 urea transport activity. MDM2 has been shown to act as 
an E3 ubiquitin ligase for UT-A1 and mediate its ubiquitination and degradation. When 
we co-transfected HEK293 cells with UT-A1, MDM2 and 14-3-3γ, 14-3-3γ significantly 
promoted UT-A1 association with MDM2. This effect was enhanced when the cells were 
treated with the cAMP/adenylyl cyclase stimulator forskolin. Our study shows that 14-3-3γ 
negatively regulates UT-A1 activity and it functions through enhancing MDM2-mediated 
UT-A1 ubiquitination and degradation.
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Activation of Kidney Distal Tubular Na+,Cl--Cotransporter by Short 
Term V2 Receptor-Mediated Action of Vasopressin  Kerim Mutig,1 Turgay 
Saritas,1 Shinichi Uchida,2 Thomas Kahl,1 Tordis Borowski,1 Alexander 
Paliege,1 Alexandra Böhlick,1 Sebastian Bachmann.1  1Anatomy, Charité 
Universitätsmedizin Berlin, Berlin, Germany; 2Tokyo Medical and Dental 
University, Tokyo, Japan.


The Na+,Cl- -cotransporter (NCC) of distal convoluted tubule (DCT) effectively 
contributes to the fine regulation of urine electrolyte composition. Together with the 
Na+,K+,2Cl- -contransporter (NKCC2) of thick ascending limb, NCC belongs to the cation-
coupled chloride cotransporter family (SLC12A). Acute activation of NKCC2 and NCC 
involves luminal trafficking as well as phosphorylation by WNK/SPAK kinases. Vasopressin 
(AVP)-dependent, type 2 receptor (V2R)-mediated activation has been established for 
NKCC2, but few data testify effects of AVP on NCC. We hypothesize significant activation 


of NCC upon short term AVP administration. Brattleboro rats with central diabetes 
insipidus (DI) and suspensions of isolated renal cortical tubules from Wistar rats were 
treated with the V2R-agonist, dDAVP, or vehicle for 30 min. Immunohistochemistry and 
Western blot techniques were applied. SPAK immunoreactivity was detected in TAL and 
DCT next to NKCC2 and NCC signals in DI rats. dDAVP-induced increases in SPAK 
phosphorylation (S-motif, +88%; p<0.05) and NCC phosphorylation (conserved N-terminal 
threonines or serine 71, +241%; p<0.05) were registered in DCT. Increased phospho-
NCC signal was mainly found in 11β-hydroxylase2-negative DCT1. dDAVP also induced 
NCC phosphorylation in cortical tubular suspensions (+72%; p<0.05). Immunoelectron 
microscopy revealed 23% (p<0.05) higher luminal NCC signal suggesting increased surface 
expression of the transporter in response to dDAVP. These data support an adaptive role for 
AVP-induced, V2R-mediated activation of NCC at short term which likely serves to adjust 
transepithelial NaCl reabsorption in the distal convolutions. Short term effects of dDAVP 
in isolated tubules confirm direct action of AVP in DCT. These data shade new light on the 
role of the distal tubule in AVP-sensitive hypertensive conditions.
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Large-Scale Quantitative Phosphoproteomics Reveal New Components of 
Vasopressin Signaling in mpkCCD Cells  Markus M. Rinschen, Ming-Jiun 
Yu, Trairak Pisitkun, Jason D. Hoffert, Mark A. Knepper.  Laboratory of Kidney 
and Electrolyte Metabolism, NHLBI, NIH, Bethesda, MD.


Vasopressin’s actions in renal cells depends on signaling pathways that involve protein 
phosphorylation. Here we used mass spectrometry-based quantitative phospho-proteomics 
to investigate the short-term effect of the V2R-selective AVP analog dDAVP in a cultured 
mpkCCD clonal line expressing high levels of aquaporin-2 (AQP2). Using SILAC (Stable 
Isotope Labeling of Amino acids in Cell culture) with two treatment groups (0.1nM 
dDAVP for 30 min and vehicle for 30min), we identified a total of 2048 phospho-peptides. 
The majority of phospho-peptides did not change in abundance in response to dDAVP 
(81% with ratios from 0.5 to 2). Analysis of the 194 phospho-peptides increased at least 
two-fold in abundance by vasopressin showed a predominance of so-called ‘basophilic’ 
motifs consistent with the action of protein kinase A or calmodulin-dependent kinases. 
One of these sites was S256 of AQP2. Analysis of the 208 phospho-peptides decreased in 
abundance by vasopressin showed a predominance of so-called ‘proline-directed’ motifs 
consistent with downregulation of mitogen-activated or cyclin-dependent kinases. One of 
these sites was S261 of aquaporin-2. Increased phosphorylation at basophilic sites was 
verified by immunoblotting for a number of proteins including Bad (S112, S136, S155) 
and β-catenin (S552). Decreased phosphoryation of Jun-kinase (Mapk8/9; T183/Y185) 
and Erk (Mapk3/1; T183/Y185; T203/Y205) was consistent with a decrease in activation 
of these proline-directed kinases in response to dDAVP. However, phosphorylation of 
p38-kinase (Mapk14) at T179/Y181 was not changed. The data support the concept of 
specialized roles for basophilic kinases such as PKA and calmodulin-dependent kinases in 
the vasopressin signaling network of collecting duct cells, but also emphasizes additional 
roles of proline-directed kinases. Such proline-directed kinases characteristically are 
involved in transcriptional control and could account for long term regulation of AQP2 
gene transcription in response to vasopressin.
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Phosphorylation Status of Aquaporin-2 Can Regulate Its Endocytic 
Retrieval from the Plasma Membrane  Hanne B. Moeller, Jeppe Praetorius, 
Robert A. Fenton.  Water and Salt Research Center, Aarhus University, Aarhus, 
Denmark.


Vasopressin (AVP) acutely regulates protein trafficking resulting in accumulation 
of AQP2 in the plasma membrane. In this study, we addressed whether AVP regulated 
phosphorylation of AQP2 at serine residues 256, 261, 264, and 269 is involved in 
regulation of 1) apical plasma membrane abundance of AQP2, 2) endocytosis of AQP2, 
and 3) degradation of AQP2. Studies were performed using MDCK cells stably transfected 
with various mutated forms of AQP2 resulting in either prevention of phosphorylation by 
substitution of serine with alanine (AQP2-256A, AQP2-261A, AQP2-264A, AQP2-269A) 
or mimicking of phosphorylation by substitution of serine with aspartic acid (AQP2-256D, 
AQP2-261D, AQP2-264D, AQP2-269D). To quantify apical plasma membrane abundance 
of AQP2 we used a biochemical approach based on biotin cell surface protein labeling. 
Under control conditions, apical plasma membrane expression of AQP2, relative to total 
protein abundance, was significantly higher in AQP2-256D and AQP2-269D expressing 
cell lines compared to WT-AQP2. Forskolin treatment significantly increased apical 
plasma membrane abundance of AQP2 for all cell lines with the exception of AQP2-256D. 
However, the membrane expression of the mutants AQP2-256A, AQP2-261A and AQP2-
269A increased to a lesser extent than WT-AQP2. To quantify the rate of endocytosis, we 
examined the relative abundance of internalized AQP2 compared to total AQP2 abundance 
at various time points after forskolin removal. The internalization rate of AQP2-256D and 
AQP2-269D was significantly slower than WT-AQP2. AQP2 protein half-life (t½) was 
determined based on cycloheximide treatment for various time points. AQP2-256D and 
AQP2-269D had a greater half lives (t½=8.6 h and t½=5.3 h) compared to WT-AQP2 (t½=2.9 
h). AQP2-256A was degraded most rapidly (t½=1.6 h). These results suggest that AVP 
mediated membrane accumulation of AQP2 can be controlled via regulated endocytosis 
in a process that may be dependent on COOH terminal phosphorylation. In line with this, 
AVP regulated phosphorylation, resulting in decreased AQP2 endocytosis probably also 
regulates total protein abundance by altering the rate of AQP2 degradation.
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Regulatory Role of TRPC6 in AQP2 Trafficking  Vedrana Tabor,1 Beate 
Eisermann,1 Christian Harteneck,2 Kerstin Hill,3 Janin Junker,1 Michael 
Schaefer,3 Walter Rosenthal,4,5 Enno Klussmann.1  1Leibnitz Institute for 
Molecular Pharmacology, Berlin, Germany; 2Institut for Pharmacology, 
Tübingen, Germany; 3Institute for Pharmacology and Toxicology, Leipzig, 
Germany; 4Institute for Molecular Pharmacology and Cell Biology, Charite, 
Berlin, Germany; 5Max Delbrueck Center for Molecular Medicin, Berlin, 
Germany.


Arginine vasopressin (AVP) is regulating body water homeostasis through modulation 
of water channel aquaporin-2 (AQP2) protein levels and its localization in renal principal 
cells. At the molecular level, when vasopressin V2 receptors (V2R) on the basolateral 
membrane of the principal cells, are stimulated, adenylyl cyclase is activated increasing 
cAMP levels and activating PKA. Subsequently, PKA phosphorylates AQP2 inducing its 
redistribution from intracellular vesicles to the plasma membrane.


The AVP-induced redistribution of AQP2 has also been suggested to be elicited through 
elevation of cytosolic Ca2+. Ca2+ influxes might be controlled by transient receptor 
potential canonical (TRPC) channels. TRPC6 channels belong to a superfamily of TRP 
channels, forming Ca2+-permeable, nonselective cation channels, which can be activated 
by phospholipase C.


TRPC6 is co-expressed with AQP2 in renal collecting duct principal cells. Therefore, 
we investigated whether these ion channels play a role in AQP2 trafficking. We observed 
that V2R stimulation and the elevation of cAMP levels induced both the redistribution 
of AQP2 and of TRPC6 from intracellular domains to the plasma membrane of primary 
inner medullary collecting duct (IMCD) cells. In addition, stimulation of the cells with 
a TRPC6-activating agent induced the translocation of AQP2 and TRPC6 to the plasma 
membrane.


We have identified small molecules inhibiting TRPC6 by cellular Ca2+ imaging and 
electrophysiological approaches. Further, we tested their impact on AQP2 and TRPC6 
trafficking in IMCD cells as well as in the mouse model of syndrome of inappropriate 
secretion of antidiuretic hormone (SIADH). Our results show that inhibition of TRPC6 with 
the small molecules prevents the AVP-induced redistribution of AQP2 and TRPC6, indicating 
that TRPC6 plays a role in the cAMP-independent control of AQP2 trafficking.
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Vasopressin-Like Effect of Calcitonin on the cAMP-Sensitive Water 
Channel (AQP2) Trafficking In Vitro and In Vivo  Richard Bouley, Paula 
Nunes, Hua A. J. Lu, Dennis Brown.  Program in Membrane Biology, Division 
of Nephrology, Massachusetts General Hospital, Boston, MA.


The most prevalent form of hereditary nephrogenic diabetes insipidus (NDI) is 
associated with the expression of non-functional vasopressin (VP) receptor type 2 (V2R) 
(X-linked NDI). Therefore, there is much interest in discovering new ways to bypass the 
V2R in the regulation of water reabsorption. Here, we report that calcitonin (CT) has a 
VP-like effect on water reabsorption, and modulates AQP2 trafficking in vitro, in situ and in 
vivo. When LLC-PK1 cells expressing both V2R-GFP and aquaporin-2-cmyc (AQP2) were 
treated with CT, AQP2 accumulated at the cell surface, but V2R was not downregulated. As 
previously reported for VP, CT induced a 1.7-fold increase in exocytosis, while endocytosis 
was moderately decreased (∼20%), as measured by fluorescence-based assays. Furthermore, 
CT elicited a rise in cAMP in LLC-PK1 cells comparable (80%) to that of VP. The effect 
of CT on AQP2 localization was prevented by pre-treatment with the PKA inhibitor H89. 
Moreover, an AQP2 mutant deficient in the PKA phosphorylation site (AQP2-S256A) did 
not traffic in response to CT. Immunostaining revealed that CT treatment of rat kidney 
slices in situ induced a redistribution of AQP2 to the apical membrane of cortical collecting 
duct, while no change was observed in the papilla. Importantly, CT infusion of VP-deficient 
Brattleboro rats via an osmotic mini pump decreased urine volume by 3-fold, and increased 
urine osmolarity by 2-fold during the first 12h of treatment. However, this VP-like increase 
in water reabsorption diminished over the following 72h, after which no effect was observed. 
This tachyphylaxis was reversible. After 7 days in the absence of previously-infused CT, rats 
re-treated for a further 4h with CT showed a significant 2-fold increase in urine osmolarity 
that correlated with apical redistribution of AQP2 in cortical collecting ducts. Together 
these data indicate that CT induces AQP2 trafficking to the apical membrane in a cAMP-
dependent way in cortical collecting ducts and should be investigated further as a potential 
therapeutic avenue for the acute amelioration of diuresis in NDI in humans.
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Phosphorylation Dependent Interaction of Ezrin and AQP2 during 
Vasopressin Mediated Trafficking of AQP2  Ying Chen,1 Yan Zhang,1 Matthew 
J. Mahon,2 Quan-hong Qin,1 Teodor G. Paunescu,1 Margaret M. McLaughlin,1 
Dennis Brown,1 Hua Jenny A. Lu.1  1Center for Systems Biology, Program in 
Membrane Biology, Division of Nephrology, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA; 2Endocrinology, Massachusetts General 
Hospital, Harvard Medical School, Boston, MA.


AQP2 is the primary water channel that mediates water homeostasis in mammals in 
response to the antidiuretic hormone, vasopressin. AQP2 traffics via complex regulated, 
cAMP and/or cGMP dependent pathways and a constitutive recycling pathway, through 
interaction with various trafficking machinery proteins and the actin cytoskeleton. Ezrin is 


a member of the ezrin/radixin/moesin (ERM) family of proteins, and functions as a cross 
linker between the plasma membrane and the cortical cytoskeleton. Ezrin is involved in a 
variety of cellular processes, including cell-extracellular matrix interaction, migration and 
protein trafficking. Here, we report the involvement of ezrin in phosphorylation dependent 
trafficking of AQP2 in response to vasopressin (VP). Our results show that 1) Treatment 
with VP causes increased expression of phosphorylated ezrin in LLCPK1 cells expressing 
AQP2; 2) AQP2 is colocalized with phosphorylated ezrin on the apical membrane of 
principal cells in kidney collecting duct (CD) of VP treated animals; 3) Knocking down 
ezrin using a dominant negative ezrin mutant lacking the actin binding c-terminus, results in 
significantly reduced membrane accumulation of AQP2 despite VP treatment; 4) Interaction 
of AQP2 and ezrin was detected in a co-immunoprecipitation (co-IP) assay using antibodies 
against AQP2. This AQP2/ezrin interaction is enhanced using a ser256 phosphorylation 
specific antibody in the IP, but was absent when other AQP2 phosphorylation specific 
antibodies were used to IP AQP2. This suggests that the AQP2/ezrin interaction is dependent 
on the phosphorylation of ser256 of AQP2, and provides additional evidence that the 
phosphorylation of AQP2 modulates its interaction with cellular trafficking machinery, in 
this case the actin-binding protein, ezrin.
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Long-Term Efficacy and Safety of Oral Tolvaptan Therapy in Chronic 
Hyponatremia: The Open-Label SALTWATER Study  Tomas Berl,1 
P. Gross,2 J. G. Verbalis,3 R. W. Schrier,1 D. G. Bichet,4 J. S. Ouyang,5 F. 
Czerwiec.5  1University of Colorado Denver, Aurora, CO; 2Universitatsklinikum 
Carl Gustav Carus, Dresden, Germany; 3Georgetown University, Washington, 
DC; 4Universite de Montreal, Montreal, Canada; 5Otsuka Pharmaceutical 
Development & Commercialization, Inc., Rockville, MD.


Vasopressin antagonists increase serum sodium concentration [Na+] in euvolemic and 
hypervolemic hyponatremic patients in short term studies (up to 30 days). In contrast, 
no studies have examined their safety and efficacy over longer-term administration. The 
SALTWATER study was a multicenter open-label extension of the SALT1 and SALT 2 
placebo-controlled trials. 111 hyponatremic patients were enrolled for a mean per-patient 
follow-up period of 697 days (1.9 years). 94 (85%) of these subjects had returned or 
remained in the hyponatremic range by the baseline of the extension study (mean serum 
[Na+] = 130.8 ± 4.4 mmol/L). The initial dose of tolvaptan was 15 mg/day, which was 
increased to 30 and 60 mg/day. The mean serum [Na+] remained >135 mmol/L throughout 
the observation period (P<0.001 vs baseline at most points). By week 4, 60% of mild and 
45% of markedly hyponatremic patients had normalized their serum [Na+]. The response 
was comparable in euvolemic patients and those with heart failure, but the increase was 
more modest in those with cirrhosis. The most common adverse effects were thirst, fatigue, 
dry mouth, polydipsia, and polyuria, but only 6 drug-related adverse events led to study 
discontinuation. There were no clinically significant changes in vital signs, ECG, serum 
chemistries, or hematology panels. The increase in serum [Na+] exceeded the desired 1 
mmol/hr correction rate at initiation in 5 patients. Eighteen patients had a serum [Na+] >145 
mmol/L at some time point, which resolved spontaneously in 17 patients. 7 days following 
discontinuation of tolvaptan, serum [Na+] again decreased toward baseline in all groups. 
We conclude that the effect of tolvaptan to increase serum [Na+] is well maintained over 
prolonged drug administration. The drug has an acceptable margin of safety, as it was 
accompanied by very few drug-related serious adverse effects.
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Deficiency of Adenylyl Cyclase 6 Causes a Partial Nephrogenic Diabetes 
Insipidus  Timo M. Rieg,1,2 Tong Tang,2,3 Jana Schroth,2 Fiona Murray,4 Paul 
A. Insel,4 H. Kirk Hammond,2,3 Volker Vallon.1,2,4  1Dept. of Medicine, Division 
of Nephrology, UCSD, San Diego, CA; 2VA San Diego Healthcare System; 
3Dept. of Medicine, UCSD, San Diego, CA; 4Dept. of Pharmacology, UCSD, 
San Diego, CA.


Arginine vasopressin (AVP) induces phosphorylation of the water channel aquaporin2 
(AQP2) and increases water transport in the collecting duct. This involves activation of 
vasopressin V2 receptors coupled to stimulation of adenylyl cyclase (AC) and protein kinase 
A. Which AC isoform(s) contribute(s) is not known. Here we report that the isoform AC6 
has the greatest mRNA expression of membrane-bound AC isoforms in the mouse inner 
medulla and its expression is inversely related to fluid intake. To define its in vivo role, we 
compared AC6 wild-type (WT) and knockout (AC6-/-) mice. With free access to food and 
water AC6-/-, compared to WT, have 3-fold greater brain AVP mRNA expression but lower 
urine osmolality (Uosm: 875±94 vs 2027±160 mmol/kg, n=8). This is associated with higher 
fluid intake (13.5±0.5 vs 5.0±0.3 ml/day) but similar plasma osmolality (Posm: 306±1 vs 
305±2 mmol/kg), indicating intact fluid balance. Water restriction for 18h revealed greater 
brain AVP mRNA in AC6-/- vs WT (compared to WT basal: 1376±135 vs 690±52%), lower 
Uosm (2577±110 vs 3095±98 mmol/kg) in spite of a greater urinary AVP/creatinine ratio 
(1120±24 vs 405±71 nmol/mmol); this was associated with greater body weight loss in 
AC6-/- (-4.3±0.5 vs -2.8±0.1 g) and greater Posm (339±3 vs 323±2 mmol/kg). Oral water-
loading to suppress endogenous AVP lowered urine osmolality to similar levels in AC6-/- vs 
WT (259±38 vs 317±63 mmol/kg) but the level of Uosm induced with co-administration of 
the vasopressin V2 receptor agonist dDAVP (0.1 µg/kg i.p.) was lower in AC6-/- (2020±61 
vs 3127±94 mmol/kg). Application of dDAVP while suppressing endogenous AVP was also 
associated with lower inner medullary membrane expression of AQP2 phosphorylated at 
Ser256 and Ser269 (known to be associated with apical membrane localization) as well as 
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total AQP2 (25±4%, 15±6%, and 57±5% of WT, respectively). These results demonstrate 
the importance of AC6 for AQP2 phosphorylation and urine concentration in vivo.
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Glomerular Water Permeability Is Increased in Early Diabetic Nephropathy, 
and Is Reversed by Podocyte-Specific Overexpression of VEGF165b  J. 
Ferguson,1 C. Neal,1 D. Bates,1 S. Harper,1 A. Salmon.1,2  1Physiology and 
Pharmacology, University of Bristol, Bristol, United Kingdom; 2Clinical 
Science@North Bristol, University of Bristol, Bristol, United Kingdom.


Albuminuria is the earliest sign of diabetic nephropathy. One hypothesis (Russo, 
JASN 2009) proposes that “the onset of albuminuria is not associated with changes in 
glomerular capillary wall permeability”. We tested this hypothesis by directly measuring 
glomerular permeability coefficients (in a tubule-free assay) early in the course of diabetes. 
We also tested whether glomerular-specific manipulation (podocyte-specific transgenic 
overexpression of a novel anti-angiogenic VEGF isoform VEGF-A165b (Harper, Nature 
Rev Cancer 2008)), could alter albuminuria and glomerular permeability.


Mice that expressed one copy of a transgene encoding human VEGF-A165b under 
control of the nephrin promoter (nephVEGF-A165b), or their wild-type littermates (WT), 
were injected with streptozotocin to induce diabetes; sham-treated mice received citrate 
buffer alone. nephVEGF-A165b mice are healthy at 18 months of age, with normal urinary 
protein excretion, normal serum creatinine and normal renal histology. Glomerular water 
permeability (LPA/Vi) was measured oncometrically (Salmon, J Physiol 2006) in single 
isolated glomeruli ex vivo.


Diabetic WT mice were albuminuric, and LPA/Vi was increased compared with non-
diabetic WT controls. Increases in both albuminuria and LPA/Vi were ameliorated in diabetic 
nephVEGF-A165b mice.


Sham-WT Diabetic-WT Sham-neph 
VEGF-A165b


Diabetic-neph 
VEGF-A165b


Creatinine (mg/dl) 0.1±0.01 0.1±0.01 0.1±0.01 0.1±0.01
Urine albumin:creatinine ratio 
(mg/mmol) 19±5 185±52* 12±2 60±13‡
Glomerular water permeability 
(LPA/Vi) (min-1.mmHg-1) 1.7±0.1 2.4±0.2* 1.3±0.1 1.3±0.1‡


Mean±S.E.M. *p<0.05 vs Sham-WT; ‡p<0.05 vs Diabetic-WT (one-way ANOVA) 
Glomerular permeability is increased in the early albuminuric phase of diabetic 


nephropathy, and glomerular-specific over-expression of VEGF-A165b reverses the changes 
in albuminuria and glomerular permeability induced by diabetes. These results also indicate 
that VEGF-A165b may have therapeutic potential in diabetic nephropathy.


Disclosure of Financial Relationships: nothing to disclose


SA-FC474


Aldosterone Suppression in Preeclampsia Is Due to Impaired VEGF 
Signalling  Eliyahu V. Khankin,1,2 Carine Moser,3 Hai-Tao Yuan,1,2 Isaac E. 
Stillman,1,2 Genevieve Escher,3 S. Ananth Karumanchi,1,2 Markus G. Mohaupt.3  
1Department of Medicine, Beth Israel Deaconess Medical Center, Boston, 
MA; 2Harvard Medical School, Boston, MA; 3Department of Nephrology/
Hypertension, University of Bern, Bern, Switzerland.


Hypothesis: Aldosterone production is low in preeclampsia despite compromised 
plasma volume. Since preeclampsia is characterized by excess circulating soluble VEGF 
receptor, sFlt1, we hypothesized that inhibition of VEGF signaling in the adrenal glands 
may lead to the suppressed Aldosterone noted in these subjects.


Methods: Primary HUVECs and the human adrenal cell line H295R were cultured. 
Sprague-Dawley rats were exposed to adenovirus-transfected mouse sFlt-1. Plasma 
volume was measured by injecting TR-albumin. Adrenals were removed for histological, 
immunofluorescence (CD31 and Kdr) and electron microscopically evaluation. sFlt-1 
levels in rat plasma, and aldosterone concentration in rat plasma and urine as well as in 
cell culture supernatants were measured by ELISA. In H295R cells, aldosterone production 
was further determined by 3H-DOC/aldosterone conversion assays.


Results: Media, conditioned 24-hrs by VEGF-treated HUVECs, transferred to H295R 
cells increased angiotensinII-stimulated aldosterone production by 30±6% (p<0.03), as 
compared to a reduction of 50±1% (p<0.0004) in HUVECs not exposed to VEGF. Inhibition 
of VEGF by adenovirus-based sFlt-1 overexpression in HUVECs abolished the VEGF 
response. In vivo studies, suggested that sFlt1 overexpression not only decreased plasma 
volume, but also suppressed aldosterone levels. This was associated with a decrease in 
the capillary density in the zona glomerulosa of the adrenal glands. Electron microscopic 
studies to evaluate reduction in fenestral density are still pending.


Summary: Aldosterone production in adrenal cells closely depends on intact VEGF 
signaling in the zona glomerulosa. Importantly, the low aldosterone availability further 
compromising already reduced plasma volume in preeclampsia might be the result of 
antiangiogenic factors rather then a physiological response.
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Early Renovascular Hypertension Promotes Endothelial Progenitor Cell 
Angiogenic Potency in Pig Kidneys  Xiang-Yang Zhu, Victor Urbieta, Frederic 
D. Favreau, James D. Krier, Amir Lerman, Lilach O. Lerman.  Nephrology & 
Hypertension, Mayo Clinic, Rochester, MN.


Background: Endothelial progenitor cells (EPC) can augment neovascularization 
in ischemic cardiac and renovascular disease. We have observed that EPC isolated from 
early renovascular hypertension (RVH) pigs had enhanced angiogenic activity in vitro. 
However, it remained unknown if they also exhibited enhanced activity in vivo. Methods: 
Mononuclear cells were isolated from pigs after 3 weeks of RVH or normal (N), and 
cultured in endothelial specific media for 3 more weeks. RVH- or N-EPC (10x106) were 
then injected into control kidneys or stenotic kidneys of RVH pigs (n=6-7 each group), and 
4 weeks later single-kidney renal blood flow (RBF) and glomerular filtration rate (GFR) 
were evaluated using multi-detector CT. Microvascular density was studied ex-vivo using 
micro-CT. Results: Blood pressure was unaffected by EPC type, and remained high in RVH. 
Impaired RBF and GFR of the stenotic kidney were significantly and similarly improved 
(albeit not normalized) by both types of EPC, while in normal kidneys only RVH-EPC 
increased RBF and GFR. Furthermore, both RVH and N-EPC increased microvascular 
density in stenotic kidneys, while in normal kidneys only RVH-EPC did.


Conclusion: EPC in early swine RVH show enhanced angiogenic efficacy in vivo, 
possibly as a defense mechanism to combat subsequent vascular regression in advanced 
hypertension. Nevertheless, normal EPC can adequately improve the impaired function 
and microvascular remodeling in stenotic kidneys.


Disclosure of Financial Relationships: nothing to disclose


SA-FC476


Endothelial but Not Smooth Muscle PPARγ Contributes Thiazolidinedione-
Induced Fluid Retention  Toshinori Aoyagi, Zhanjun Jia, Sunhapas Soodvilai, 
Tianxin Yang.  Division of Nephrology, University of Utah and VA Medical 
Center, Salt Lake City, UT.


The previous studies from us and others demonstrated that conditional deletion of 
PPARγ in the collecting duct (CD) produced a significant but incomplete blockade of 
thiazolidinedione (TZD)-induced fluid retention (Zhang H et al. PNAS 102:9406-11, 2005). 
While the involvement of vascular PPARγ in this phenomenon is less defined. Here we 
examined TZD-induced fluid retention in mice lacking PPARγ in the endothelium (Tie2Cre/
flox) and smooth muscle (SM22Cre/flox). Following a 2-wk rosiglitazone (RGZ) treatment, 
plasma volume as assessed by the Evans blue dilution technique were similarly increased 
in the floxed and SM22Cre/flox mice but not in Tie2Cre/flox mice (floxed 74.4 + 3.21 vs. 
49.8 + 1.73, P<0.05; SM22Cre/flox 78.3 + 6.23 vs. 61.9 + 4.24, P<0.05; Tie2Cre/flox 57.4 + 
4.38 vs. 60.4 + 4.63 µl/gram BW, P>0.05, n = 8-10), as agreed by the changes in hematocrit. 
RGZ treatment induced a significant increase in adipose water content in the floxed and 
SM22/Cre/flox mice that was completely blocked in Tie2/Cre/flox mice (11.2 + 0.8 vs. 8.6 
+ 0.9%, P<0.05; 14.0 + 1.9 vs. 8.5 + 1.4%, P<0.05; 8.35 + 0.51 vs 8.0 +1.1%, P>0.05). In 
contrast, water content in the skeletal muscle was unaffected by RGZ or PPARγ deletion. In 
parallel with the changes in water content, RGZ treatment in SM22/Cre/floxmice induced 
a 4-fold increase in capillary permeability in the apididymal fat depot, as determined by 
the Evans blue leakage assay, which was completely abolished in Tie2Cre/flox mice. Body 
weight gain was evident in the floxed mice and was partially attenuated in both mutant 
strains. These data suggest that endothelial but not smooth muscle PPARγ contributes to 
TZD-induced fluid retention via adipose-specific increase in capillary permeability that 
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does not fully account for body weight gain. We further propose that TZD-induced fluid 
retention is caused by a two-hit process involving increased CD fluid transport followed 
by increased capillary permeability in the adipose tissue.
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Perinatal Inhibition of NFκB Has Long-Term Antihypertensive and 
Renoprotective Effects in Fawn-Hooded Hypertensive Rats  Maarten 
P. Koeners,1 Sebastiaan Wesseling,1 Dionne M. van der Giezen,2 Roel 
Goldschmeding,2 Branko Braam,3 Jaap A. Joles.1  1Nephrology; 2Pathology, 
Univ. Medical Center Utrecht, Netherlands; 3Nephrology and Immunology/
Medicine, Univ. of Alberta, Edmonton, AB, Canada.


Reactive oxygen species and inflammation play a key role in proteinuria and renal 
injury. Inhibition of the pro-inflammatory transcription factor nuclear factor kappa B 
(NFκB) proved beneficial in various models of renal disease. Whether NFκB activation 
during early development precedes renal disease is unknown. Hence, perinatal exposure to 
NFκB inhibition from 2 wk before birth to 4 wk after birth was studied in Fawn-Hooded 
Hypertensive (FHH) rats, a model of mild hypertension, hyperfiltration, and progressive 
renal injury.


In 2d-old FHH the protein expression of NFκB subunit p65 was enhanced compared 
to normotensive WKY rats (3.1±0.5 vs. 2.1±0.5 and 3.1±0.5 vs. 1.2±0.1 mg/g in females 
and males, respectively; p<0.05). Treating FHH dams with PDTC (a NFκB inhibitor; 
150 mg/l drinking water) diminished the enhanced protein expression of subunit p65 in 
2d-old FHH offspring to 2d-old WKY levels (1.7±0.2 mg/g in females and 1.8±0.2 mg/g 
in males; p<0.01).


Follow-up studies revealed persistently reduced systolic blood pressure (BP) from 20 
wk onwards in FHH perinatally treated with PDTC (119±2 vs. 140±4 and 128±4 vs. 151±3 
mmHg at 36-wk in females and males, respectively; p<0.001). Acute intra-arterial BP, ∼9 
months after stopping PDTC treatment, confirmed this (104±2 vs. 114±3 and 115±2 vs. 
122±2 mmHg in females and males, respectively; p<0.01), which was accompanied by 
decreased GFR (2.41±0.11 vs. 3.34±0.20 and 2.96±0.15 vs. 3.41±0.14 ml/min in females 
and males, respectively; p<0.05) in FHH treated perinatally with PDTC. Perinatal PDTC 
also significantly ameliorated the development of proteinuria (P<0.05) and incidence of 
glomerulosclerosis (19±4 vs. 39±7 and 23±3 vs. 43±7 % in females and males, respectively; 
p<0.05).


Renal NFκB expression is already enhanced in very young FHH as compared to 
normotensive WKY rats. Perinatal PDTC treatment can correct this, and has persistent 
antihypertensive and renoprotective effects, coinciding with lower GFR, i.e. less 
hyperfiltration.
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Glomerular Tubular Balance (GTB) Is Suppressed in Adenosine, Type 1 
Receptor (A1-AR) Knock Out Mice  Tracy Bell, William J. Welch.  Division 
of Nephrology and Hypertension, Georgetown University, Washington, DC.


Inhibition of A1-AR decreases Na+ uptake in the proximal tubule (PT). The PT regulates 
glomerular-tubular balance (GTB), which maintains a stable fractional reabsorption during 
changes in glomerular filtration rate (GFR). We showed that acute pharmacologic inhibition 
of A1-AR impaired GTB and contributed to the accompanying diuresis. The effects of long-
term inhibition of A1-AR are not known. Therefore, we tested the hypothesis that deletion 
of A1-AR impairs GTB and contributes to fluid balance dysfunction. We measured absolute 
fluid reabsorption (Jv) in blocked PTs over a range of perfusion rates, to mimic GTB in 
wild type and A1-AR knockout mice. GTB was assessed by the increases of Jv at 2 nl/min 
to higher perfusion rates of 4, 6, 8 and 10 nl/min. In WT mice, Jv increased by 114% from 
2 to 4 nl/min perfusion (Jv at 2nl/min: 0.7±0.1 vs at 4nl/min: 1.5±0.2 nl/min/mm, n=4-7) 
demonstrating substantial GTB. However, in A1-AR KO mice GTB was suppressed since 
the increase in Jv from perfusion of 2 to 4 nl/min was increased only by 38% (Jv at 2nl/
min: 1.1±0.2 vs 4nl/min: 1.5±0.2 nl/min/mm, n=7). To test the role of diminished GTB we 
measured the excretory response to an acute volume load (0.9% NaCl, 1 ml over 2 min, IV). 
Thirty minutes following induction of the load, urine flow and Na+ excretion were higher 
in KO mice (Uv: KO: 92±6 vs WT 153±10 µl/30 min, p<0.01, n=5; UNaV: KO: 16±1 vs 
WT: 28±2 µEq/30 min, p<0.001, n=5). These results show that GTB is impaired in A1-AR 
mice, which contributes to decreased PT reabsorption and increased Na+ and fluid excretion 
with acute volume loading. This study suggests that A1-AR in the PT participates in acute 
volume regulation by maintaining GTB.
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Interaction of Nitric Oxide and Superoxide in the Regulation of Descending 
Vasa recta Vasoactivity  Chunhua Cao,1 Hai Lin,1 Aurélie Edwards,2 Mauricio 
Sendeski,3 Andreas Patzak,3 Thomas L. Pallone.1  1Division of Nephrology, 
Department of Medicine, University of Maryland School of Medicine, Baltimore, 
MD; 2Department of Chemical and Biological Engineering, Tufts University, 
Medford, MA; 3Institute of Vegetative Physiology, Charité-Universitätsmedizin 
Berlin, Berlin, Germany.


It is well established that interactions between reactive oxygen species (ROS), 
particularly superoxide (O2


-) hydrogen peroxide (H2O2), and nitric oxide (NO) modulate 
renal medullary blood flow (MBF). However, the relative dominance of intrinsic production, 


from the descending vasa recta (DVR) wall vs extrinsic diffusion, from adjacent nephrons, 
is uncertain. DVR are 12 – 15 µm microvessels that supply the renal medulla with blood 
flow. In this study, we tested the effect of intrinsic NO and O2


- in the regulation of DVR 
vasoactivity, in vitro. NOS inhibition with L-NAME (10-4 M, n = 5) or ADMA (10-4 M, n = 
8) induced potent vasoconstriction of isolated microperfused DVR. Luminal diameter was 
reduced by 47.91 ± 4.21% and 29.52 ± 2.16%, respectively. Restoring NO with sodium 
nitroprusside (SNP, 10-3 M, n = 6) or application of 8Br-cGMP (10-4 M, n = 5) reversed 
DVR vasoconstriction by L-NAME. To test whether O2


- generation plays a role in L-NAME 
induced DVR vasoconstriction, we examined the effects of the superoxide dismutase 
mimetic, TEMPOL, and NADPH oxidase inhibitor, apocynin. Both TEMPOL (10-3 M, n 
= 4) and apocynin (10-4 M, 10-3 M, n = 5) reversed L-NAME induced vasoconstriction. To 
test whether O2


- dismutation to form H2O2 might also play a role, we examined the ability of 
H2O2 to constrict DVR and the ability of PEG-catalase (100 U/ml, n = 7) to inhibit L-NAME 
vasoconstriction. H2O2 (10-6 M, 10-5 M, 10-4 M, n = 6) alone induced dose-dependent 
vasoconstriction and was additive to enhance vasoconstriction by L-NAME (n = 7). In 
contrast, the H2O2 scavenger, PEG-catalase did not affect L-NAME induced constriction. 
We conclude that L-NAME induced vasoconstriction involves O2


- but not H2O2 generation 
and that H2O2 can function as an independent DVR vasoconstrictor.
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Renal Reserve Capacity Early Post-Donation Predicts Long Term Adaptive 
Response of Renal Function in Living Kidney Donors  H. Tent,1 M. Rook,1 
R. J. Ploeg,1 J. J. Homan van der Heide,1 G. J. Navis.1  1Medicine, University 
Medical Center Groningen, Netherlands; 2Surgery, University Medical Center 
Groningen, Netherlands.


Long term donor safety, including preservation of renal function, is crucial to justify 
living kidney donation. After donation, the remaining kidney adapts rapidly to the single 
kidney state, with an early rise in single kidney GFR followed by a further long term adaptive 
rise. Reliable prediction of long term GFR is important for donor safety. Pre-donation renal 
reserve capacity (RRC; response of GFR to i.v. amino acids) was previously shown to 
improve prediction of early post-donation GFR. Here we studied whether RRC early after 
donation predicts long term adaptation of renal function in living kidney donors.


Data were available in 59 kidney donors (26 male). All had a GFR and RRC 
measurement (125I-iothalamate) before and 2 months after donation. Long term GFR was 
assessed 5.1±1.4 year after donation. Mean pre-donation single kidney GFR was 59±9 
mL/min with RRC 15±10. All donors showed a rise in GFR 75±11 ml/min at early post-
donation follow-up with a mean RRC of 9±5. On subsequent follow-up, GFR increased 
in 47/59 donors, but decreased in 12 (table).


The groups were similar for age, BMI, MAP, pre-donation GFR and RRC, and early 
post-donation GFR. Long term GFR and the late adaptive response of GFR (by default) 
were lower in the decrease group. Post-donation RRC was significantly lower in donors 
with a subsequent long term decrease in renal function (p<0.05). On continuous analyses 
RRC correlated weakly to the long term change in GFR (R2 0.08, p<0.05).


In conclusion, RRC was the only parameter that predicts the long term response of 
GFR in adaptation to the single kidney state in living kidney donors. Although the renal 
function of these donors is still at an acceptable level, caution is warranted for long term 
renal outcome of donors with low post-donation RRC.


Donors with decrease in GFR Donors with increase in GFR
Age early PD 47±9 45±12
BMI early PD 25±2 25±4
MAP early PD 92±9 95±8
GFR early PD 77±9 74±11
RRC early PD 6±5 10±5*
GFR long term PD 74±9 86±13*
Adaptive response -3±12 12±6*
PD: post-donation *p<0.05 vs Decrease (t-Test) 
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Oral Activated Charcoal Adsorbent, AST-120 Inhibits Severe Atherosclerosis 
Induced by Chronic Kidney Damage (CKD)  Suguru Yamamoto,1 Tracy E. 
Hunley,1 Yiqin Zuo,1 Masaru Motojima,1 Cathy Xu,1 Iekuni Ichikawa,1 Valentina 
Kon.1  1Pediatrics, Vanderbilt University, Nashville, TN; 2Kureha Co, Tokyo, 
Japan.


Although patients with advanced CKD are at highest risk for atherosclerotic 
cardiovascular disease (CVD), current interventions are insufficiently effective. Previously, 
we found that AST-120 decreases atherosclerosis in apoE deficient hyperlipidemic mice 
(apoE-/-) with mild renal dysfunction. In the current study we examined if AST-120 benefits 
advanced atherosclerotic vasculopathy.


Eight week old apoE-/- underwent uninephrectomy (UNx, n=14), subtotal nephrectomy 
(sNx, n=15) or sham-operation (S, n=10). Each group was further subdivided into mice 
began on AST-120 immediately or 4 wks after renal ablation, or untreated.


At 24 weeks, there were no differences in body weight or blood pressure among the 
groups. Creatinine clearance (Ccr) was significantly lower in sNx than UNx which was 
lower than S (S:15.3±1.3, UNx:10.0±1.2, sNx:5.6±0.5ml/min/g, p<0.05). Although there 
was no difference in serum triglyceride, cholesterol was higher in sNx than UNx and S 
(sNx:385.7±12.7, UNx:307.8±18.7, and S:251.1±24.0mg/dl, p<0.05). Sudan IV staining 
of en face aortae revealed that compared with S, UNx and sNx had greater atherosclerosis 
(sNx:21.0±2.6, UNx:7.0±0.7, S:3.2±0.4%, p<0.05). Although AST-120 treatment did not 
affect lesions in S, a dramatic amelioration in atherosclerosis occurred in UNx and sNx 
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(sNx:6.0±1.3, UNx:2.6±1.5%, p<0.05). Notably, the benefit persisted even when AST-
120 treatment was delayed (sNx:11.0±1.7, UNx:2.6±0.7%, p<0.05) and did not depend 
on changes in cholesterol or Ccr. Examination of lesions revealed that AST-120 did not 
affect macrophage and collagen content but significantly decreased mRNA expression 
of monocyte chemoattractant protein-1 (MCP-1), tumor necrosis factor a (TNFa), and 
interleukin-1b (IL1b).


AST-120 lessens atherosclerotic lesions over a range of renal dysfunctions, including 
very advanced lesions. This benefit occurs even when initiation of treatment is delayed. 
The underlying mechanisms are independent of blood pressure and continued severe 
hyperlipidemia and instead reflect reduction in vascular inflammation.
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Serum Cystatin C Reflects the Acute Changes in Glomerular Filtration 
Rate Provoked by Hyperglycemia and Angiotensin II in Subjects with 
Type 1 Diabetes  David Cherney,1 Etienne B. Sochett,3 Maria G. Dekker,3 
Bruce A. Perkins.2  1Medicine, Division of Nephrology, University Health 
Network, University of Toronto, Toronto, ON, Canada; 2Medicine, Division of 
Endocrinology, University Health Network, University of Toronto, Toronto, ON, 
Canada; 3Pediatrics, Division of Endocrinology, Hospital for Sick Children, 
University of Toronto, Toronto, ON, Canada.


Introduction: Glomerular filtration rate estimated by serum cystatin C (GFRCYSTATIN 


C) has advantages in accuracy over creatinine-based estimates, particularly during normal 
or elevated GFR states. The currently held concept is that GFRCYSTATIN C represents an 
integrated measure of GFR over time rather than marking acute changes. To test this, we 
examined the impact of clamped hyperglycemia and an infusion of angiotensin II (Ang II) 
on GFRCYSTATIN C and GFRINULIN in subjects with type 1 diabetes.


Methods: GFRCYSTATIN C and GFRINULIN were measured in 34 normotensive, 
normoalbuminuric subjects during clamped euglycemia (glucose 4-6 mmol/L) and 
hyperglycemia (glucose 9-11 mmol/L). Ang II was infused after each clamp.


Results: In the setting of clamped euglycemia, agreement between GFRCYSTATIN C and 
GFRINULIN was excellent, with mean bias +1.7% and 95% distribution –15.4% to +18.7%. 
Induction of clamped hyperglycemia was associated with a mean increase in GFRINULIN 
from 134.0±21.2 during euglycemia to 147.6±31.8 ml/min/1.73m2 during hyperglycemia 
(p=0.0001). These differences were reflected by GFRCYSTATIN C which increased from 
134.2±19.5 to 151.7±20.5 ml/min (p=0.004). Infusion of Ang II during clamped euglycemia 
and hyperglycemia was associated with smaller declines in GFRINULIN that were similarly 
reflected by GFRCYSTATIN C. Agreement generally remained within an error margin of 30% 
in the setting of the hyperglycemic or Ang II stimuli.


Conclusion: This study presents the novel finding that GFRCYSTATIN C reflects accurate 
estimates of renal function even under the acute influences of hyperglycemia and Ang II 
infusion, implying a role for GFRCYSTATIN C as a marker for acute renal function change in 
clinical practice and research.
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Outcomes of Acute Kidney Injury in a Referred Chronic Kidney Disease 
Cohort  Jean-Philippe Lafrance,1 Ognjenka Djurdjev,2 Adeera Levin.2  1Hopital 
Maisonneuve-Rosemont, QC, Canada; 2BC Provincial Renal Agency, BC, 
Canada.


While acute kidney injury (AKI) is associated with a higher risk of mortality and 
end-stage renal disease (ESRD), little is known about the outcomes of those acute 
events on chronic kidney disease (CKD) progression, especially in those followed by 
nephrologists.


The aim of this study was to estimate the risk of ESRD and mortality prior to dialysis 
associated with AKI in a cohort of referred CKD patients.


Using the provincial CKD registry (Patient Registration and Outcomes Management 
Information System [PROMIS]) that includes all patients referred to nephrologists in British 
Columbia, Canada, we created a cohort of all subjects that were registered as CKD and 
had ≥2 estimated glomerular filtration rate (eGFR) values ≤35 mL/min/1.73m2 at least 
90 days apart. AKI was defined as a decrease in eGFR of ≥35% compared to a moving 
baseline eGFR. Risks of pre-dialysis mortality and dialysis initiation were estimated with 
multivariable time-dependent (updating the case status and eGFR) Cox regression models, 
adjusting for sex, age, baseline eGFR, and time of follow-up before cohort entry. Cases 
were those with AKI (+AKI), non cases never developed AKI (-AKI).


The cohort of 2446 pts (mean age=69.2, 43.3% female, mean baseline eGFR=21.9 
mL/min/1.73m2) was followed for 15.6 months (median). We identified 1051 patients 
(43%) that had at least one AKI event. 894 patients died (352 +AKI and 542 -AKI), and 
1202 initiated dialysis (611 +AKI and 591 -AKI) during follow-up. The adjusted risk ratios 
associated with a first AKI event were 1.51 (95%CI: 1.32, 1.74) and 2.59 (2.17, 3.10) for 
dialysis and death respectively.


AKI, defined conservatively, is associated with a higher risk of both dialysis and 
pre-dialysis mortality in established referred CKD cohort. Quantification of the risks is 
important information for clinicians and planners.
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Acute Kidney Injury (AKI) Presents Increasing Frequency but Decreasing 
Mortality: Analysis of 5680 Patients over a 9-Year Period  Regina C. R. M. 
Abdulkader,1 Dirce M. T. Zanetta,2 Isac De Castro,1 Bruno Balbo,1 Emmanuel 
A. Burdmann,3 Luis Yu.1  1Division of Nephrology, University of Sao Paulo, SP, 
Brazil; 2School of Public Health, SP, Brazil; 3Sao Jose do Rio Preto Medical 
School, SP, Brazil.


To study AKI mortality trend in recent years, all cases attended from Jan-1997 to 
Dec-2005, by our group at a teaching tertiary hospital in Sao Paulo, Brazil were assessed. 
Inclusion criteria: age >17 years, baseline Scr <3 mg/dL, presumed acute tubular necrosis in 
native kidneys and definite outcome. Total of 5680 patients (pts) were included. An increase 
of 50% in baseline Scr was defined as AKI for pts with Scr <1.5 and as acute-on-chronic 
kidney disease (ACKD) for pts with Scr ≥ 1.5. AKI/ACKD was classified as ischemia, 
nephrotoxicity or sepsis-related. Presence of comorbidities, admission to ICU, need for 
dialysis, and Scr value at our 1st consult were analyzed. Three-year periods (1997-1999 
reference) were compared using χ2 or Kruskal-Wallis test. There were 1490, 1904 and 
2286 pts in the 1st, 2nd and 3rd periods. The results showed (P<0.05) that in the 3rd period 
(2003-2005) more pts were: older than 70 years (25, 31 and 36%), hypertensive (33, 38 
and 47%) or diabetic (16, 20 and 26%), admitted to ICU (57, 68 and 70%), had cancer (8, 
10 and 16%), ACKD (21, 27 and 33%) or sepsis (43, 50 and 50%). Despite these higher 
frequencies, mortality was 54.8, 57.9 and 53.6%, (P=0.018), respectively. On the other hand, 
fewer pts had liver disease (12, 9 and 7%) and Scr decreased [3.7 (2.6-5.4), 3.4 (2.5-4.6) 
and 3.1 (2.3-4.2)]. Factors associated with death [OR (95%CIs), P<0.05] evaluated in a 
multivariable logistic regression were: age >70 years [1.2 (1.1-1.4)]; 3rd period [0.7 (0.6-
0.8)]; admission to ICU [6.7 (5.7-7.8)]; to have: liver disease [2.7 (2.2-3.4)], hypertension 
[0.6 (0.5-0.7)], sepsis- [3.8 (3.3-4.3)] or nephrotoxicity-related AKI/ACKD [0.7 (0.5-0.8)], 
need for mechanical ventilation [9.4 (7.9-11.1)] or dialysis [2.5 (2.2-2.9)] and very high [0.6-
0.5-0.9)] Scr. Conclusions: Despite increasing AKI/ACKD frequency, mortality decreased 
in recent years. The lower levels of Scr at our 1st consult indicate that nephrology care is 
occurring in earlier stages of AKI.
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Acute Kidney Injury as a Mortality Risk Factor in ST Elevation Myocardial 
Infarction  Emmanuel A. Burdmann, Fernando B. Rodrigues, Ulysses S. Torres, 
Ana Paula Otaviano, Maurício N. Machado, Rosana G. Bruetto.  Internal 
Medicine-Emergency-Nephrology-Cardiology, Hospital de Base, São José do 
Rio Preto Medical School, São José do Rio Preto, SP, Brazil.


INTRODUCTION AND AIMS: Acute kidney injury (AKI) is clearly associated 
with increased risk of death in hospitalized patients (pts). Information about the prognostic 
effects of AKI in ST elevation myocardial infarction (STEMI) is scarce.


The main purpose of this study is to determine the role of AKI as a risk factor for 
mortality in STEMI.


METHODS: There were evaluated prospectively 322 consecutive pts with STEMI 
from October 2004 to March 2008. The diagnostic criteria for AKI was an absolute increase 
in serum creatinine (Scr) ≥0.3 mg/dl (modified AKIN criteria) or a percent increase in Scr 
≥50 % (RIFLE criteria) from baseline SCr in the first 7 days of hospitalization. Data are 
mean ± SD or %.


RESULTS: Overall age was 63±13 years, 218 pts (68%) were male and 115 (36%) 
developed AKI. Pts with AKI were older (66±14 vs. 61±13 years, p = 0.0005), had less 
Killip I (70% vs. 85%; p = 0.003) and more Killip III class rates (8% vs. 1.4%; p = 
0.006) and higher reinfarction rates (12% vs. 3%; p = 0.002). Both groups were similar 
regarding prevalence of coexisting cardiovascular risk factors, prior coronary disease or 
revascularization procedure, kind of reperfusion strategy, left ventricular function, lipids 
profile, creatine kinase-MB peak and admission serum creatinine value. Pts with AKI had 
strikingly higher early (30 days, 26% vs. 5%, p < 0.0001) and late (16.6 months, 21% vs 
13%, p=0.001) mortality. Multivariate analyses identified as independent risk factors for 30 
day mortality AKI (OR 2.9; 95% confidence interval [CI] 1.2-6.8; p = 0.02), reinfarction (OR 
4.63, 95% CI 1.41-15.17, p=0.011), Killip > I (OR 2.8; 95% CI 1.2-6.67; p = 0.017).


CONCLUSIONS: AKI development was associated to a strikingly elevate early and 
late mortality rate in patients with STEMI. At multivariate analysis AKI was identified as 
an independent risk factor for death as important as Killip > I.
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The Long-Term Consequences of Mild Increases in Creatinine Following 
Cardiac Surgery  Areef Ishani, David Nelson, Barbara Clothier, Nancy Greer, 
Tamara Schult, Kristine E. Ensrud.  Minneapolis VAMC and University of 
Minnesota.


The long-term complications of acute kidney injury (AKI) are undefined. We aimed 
to determine if AKI episodes are associated with progression of kidney disease, end stage 
kidney disease (ESKD) and death.


A cohort of individuals undergoing cardiac surgery at a VA hospital from 11/99-8/05 
was constructed, using data from the Continuous Improvement in Cardiac Surgery Program 
(n=29,388). Creatinines (baseline, within 7 days of surgery, and long-term) were from 
the national VA laboratory dataset. Modified NKF CKD stages were used to categorize 
kidney function (≥ 60, 45-59, 30-44, and 15-30 mL/min/1.73m2). Baseline creatinine was 
the last creatinine within 30 days prior to surgery. AKI severity was the percent change 
from baseline to peak creatinine within 7 days of surgery. Progression of kidney disease 
was defined as a consistent increase in NKF CKD stage over > 3 months, compared to pre-
operative CKD stage. Co-morbidies and ESKD were from the VA administrative datasets. 
Death was obtained from the VA death file. Deaths within 30 days of the procedure were 
censored to obtain the risk of long-term mortality. Time to an increase in stage of CKD 
(mean follow-up (FU) was 4.5 years), ESKD (mean FU 5.6 years) and death (mean FU 
5.1 years) were analyzed using Cox proportional hazard models.


The incidence of AKI, (> 25% increase in creatinine post-operatively), was 32.0%. 
Need for dialysis ≤ 7 days from surgery was 0.6%. On average, each participant had 17.3 
(sd=12.9) creatinine measurements starting 30 days following surgery. 35% of the cohort 
had progression of kidney disease, 1% developed ESKD, and 24% died. In adjusted analysis, 
compared to a ≤0% change in post-operative creatinine (reference), post-operative increases 
in creatinine of 1-25%, 25-50% and >50% were associated with earlier worsening of CKD 
stage (HR 1.6, 2.2, 2.7, respectively, p trend<0.001), ESKD (HR 2.3, 3.6, 4.4, respectively 
p trend <0.001), and long-term mortality (HR 1.1, 1.3, 1.6, p trend <0.001), respectively.


Increasing severity of AKI following cardiac surgery is associated, in a graded manner 
with kidney disease progression, ESKD, and long-term mortality.
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Outcomes among Survivors of Hospitalized Acute Kidney Injury (AKI) with 
Medicare  Areef Ishani,1,2,3 Yang Qui,1 Craig A. Solid,1 David T. Gilbertson,1 
Allan J. Collins.1,3  1U. S. Renal Data System Coordinating Center, MMRF, 
Minneapolis, MN; 2Minneapolis VAMC, Minneapolis, MN; 3University of MN, 
Minneapolis, MN.


Outcomes after AKI hospitalization among Medicare participants have previously 
been described for a cohort in 2000. We aimed to update the association between an AKI 
episode and long-term outcomes in a Medicare cohort using 2006 data.


Methods: Using a random sample of individuals with continuous, primary Medicare 
insurance, age 66 years on 12/31/2006, we identified administrative claims for AKI in 
2006. Patients who had ESKD on or before the AKI discharge date were excluded. Chronic 
Kidney Disease (CKD) was defined by claims in the 1 year prior to the AKI admission. 
Patients were followed to up to 1 year after AKI hospitalization for those with AKI or until 
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Jan.1, 2007 for those without AKI. ESKD was defined by entry into the end stage kidney 
disease program. Death was defined using the Social Security death index. Time to ESKD 
and death were analyzed using Cox proportional hazard models adjusted for age, gender 
and race. Rates are per 1,000 patient years.


Results: Among survivors in 2006 the percentage of individuals discharged with an 
AKI diagnosis was 1.38%. During a mean follow up period of 0.94 years the rate of ESKD 
was much higher among those with AKI compared to those without (12.83 in AKI, 1.13 in 
no AKI both irrespective of CKD, p <.0001). The rate of ESKD was highly influenced by 
a diagnosis of CKD in the entry period (AKI alone 4.35 vs. AKI-CKD 32.75, p<.0001). 
Results were similar in adjusted analysis with AKI and CKD being highly associated with 
the development of ESKD (HR AKI-CKD 85.0, AKI alone 11.7, reference no AKI or CKD). 
Hospitalized AKI was also associated with mortality (p<.0001). In adjusted analysis, the 
presence of CKD modified the association between AKI and mortality (AKI alone 2.48, 
AKI-CKD 3.09, reference no AKI or CKD, p <.0001 for both)


Conclusion: Medicare participants who survive an episode of hospitalized AKI in 2006, 
have an increased risk of developing ESKD and death in the subsequent 1 year period. 
These results suggest the AKI population should be a high priority for risk management 
for death, CVD events and progression to ESKD.
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Incidence and Outcomes of Acute Kidney Injury in Trauma Patients  Amber 
S. Podoll, Ameena Bagree, Rosemary Kozar, John Holcomb, Ernest Gonzalez, 
Kevin W. Finkel.  Division of Renal Disease and Hypertension, University of 
Texas Health Science Center, Houston, TX.


Introduction: Acute kidney injury (AKI) commonly occurs in critically ill patients 
and is an independent predictor of mortality. In critically ill patients with traumatic injury, 
the impact of developing AKI has been described infrequently and with inconsistent 
definitions. Using newly adopted and validated definitions of AKI (AKIN and RIFLE 
criteria), we have identified cases of AKI in critically ill trauma patients and determined 
their clinical course.


Methods: A cohort analysis was conducted on patients admitted to the shock trauma 
intensive care unit (STICU) at one of two primary trauma hospitals in Houston, TX utilizing 
an existing trauma registry. The observation period was January 2007 to March 2008. 
Demographical data, injury type and injury severity scores were collected on admission. 
Patients were classified as early AKI (<72 hours from time of injury) by AKIN and RIFLE 
creatinine criteria. Secondary outcomes to include need for renal replacement therapy 
(RRT), recovery from AKI, and hospital mortality were also compiled.


Results: Over a 15 month period, 910 patients were admitted to the STICU after 
traumatic injury. The mean age was 42 years, and predominantly of male gender (71%). 
By AKIN and RIFLE creatinine criteria, 58 patients (6.4%) developed AKI, of whom 12 
(21%) required renal replacement therapy. 30 day mortality rate for the entire cohort was 
86/910 (9.5%). Patients who developed early AKI had a higher mortality rate of 16/58 
(27.6%) when corrected for injury severity score (ISS). The development of early AKI 
was associated with a significantly higher risk of death at 30 days with an OR of 4.3 (95% 
CI 2.3-7.9) and those who required RRT had an increased risk of death with an OR of 
10.2 (95% CI 3.2-32).


Conclusions: By using newly developed consensus definitions of AKI in trauma 
patients, we found the incidence is nearly 10% and that its development is associated with 
a significantly higher mortality rate, especially in patients that require renal replacement 
therapy.
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Long-Term Mortality in Patients with Acute Kidney Injury Following 
Coronary Artery Bypass Grafting  Linda Rydén Lujan,1 Staffan Ahnve,2 
Max Bell,3 Niklas Hammar,4 Torbjörn Ivert,5 Tobias Nordqvist,6 Martin J. 
Holzmann.1  1Departments of Emergency Medicine, Karolinska University 
Hospital, Stockholm, Sweden; 2Department of Public Health Sciences, 
Karolinska Institutet, Stockholm, Sweden; 3Department of Anesthesiology, 
Karolinska University Hospital, Stockholm, Sweden; 4Institute of Environmental 
Medicine, Karolinska Institutet, Stockholm, Sweden; 5Department of Thoracic 
Surgery, Karolinska University Hospital, Stockholm, Sweden; 6Department 
of Medical Sciences, Occupational and Environmental Medicine, Uppsala 
University, Uppsala, Sweden.


Purpose
To evaluate the impact of acute kidney injury (AKI) on long-term mortality in patients 


undergoing coronary artery bypass grafting (CABG).
Methods
All patients (n=6.447) undergoing a first isolated CABG 1995-2008 with information on 


pre- and postoperative serum creatinine (SCr) values who were alive 60 days after surgery 
were included. Patients were classified according to post-operative increase in SCr levels 
using the RIFLE criteria; Risk 50-100 %, Injury 100-150% and Failure > 150% increase, 
respectively. The different categories of AKI were related to all-cause mortality during 
follow-up using Cox proportional hazard regression.


Results
Mean age of the study population was 65 (±7.9) years, 21% were women, 31% had 


eGFR < 60 mL/min/1.73 m2 and 23% had diabetes mellitus. At discharge treatment with 
betablockers (87% vs. 79%, p<0.05) and statins (67% vs. 61%, p<0.05) were more common 
among patients without AKI.


There were 1297 (20%) deaths during a median 7.3 years of follow-up. After 
adjustment for age, gender, preoperative eGFR, left ventricular function, diabetes mellitus, 
extra-corporeal circulation, body mass index and unstable angina, hazard ratios (HR) for 
mortality in the Risk, Injury and Failure categories were; 1.34 (95% confidence interval (CI) 
1.06-1.71), 1.63 (95% CI 1.13-2.35) and 1.70 (95% CI 0.71-4.11), respectively, compared 
with patients without AKI.


Conclusions
Acute kidney injury following CABG is related to long-term mortality even after 


adjustment for potential confounders. It may be valuable to use presence of AKI among 
patients undergoing CABG as a predictor of adverse long-term outcome.
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Acute Kidney Injury Following Hematopoietic Cell Transplantation and Its 
Influence on Long-Term Survival in Japan  Jinichiro Mori,1 Minoru Ando,1 
Taku Morito,1 Ken Tsuchiya,2 Kosaku Nitta.2  1Nephrology, Tokyo Metropolitan 
Cancer Center Komagome Hospital, Tokyo, Japan; 2Department IV of Internal 
Medicine, Tokyo Women’s Medical University, Tokyo, Japan.


INTRODUCTION: There are three major HCT modalities including myeloablative 
allogenic HCT (m-allo), non-myeloablative allogeneic HCT (nm-allo), and autologous HCT 
(auto). Acute kidney injury (AKI) is a common complication of each of these treatments, 
but the frequency, severity and influence on mortality differ between them. We evaluated 
the suitability of the AKIN criteria for determining post-HCT AKI and for predicting 
long-term suvival in allo modality. METHODS: We performed a retrospective analysis of 
253 patients receiving HCT from 2004 to 2007. This cohort was comprised of 141 m-allo, 
61 nm-allo and 51 auto. AKI was defined and categorized into three stages according to 
creatinine criteria in the AKIN within 100 days after HCT. Patient survival was considered 
at the time of 3 years after HCT. Cumulative survival was determined by Kaplan-Meier 
method and Cox regression was used to determine predictors of long-term mortality in allo 
HCT. RESULTS: M-allo developed AKI (61.7%): 32.6% were on stage 1, 14.9% on stage 
2 and 14.2% on stage 3. A 3-year survival was 51.7% as compared with 70.4% for no AKI. 
Nm-allo developed AKI (39.4%): 23.0% were on stage 1, 8.2% on stage 2 and 8.2% on stage 
3. A 3-year survival was 62.5% as compared with 86.5% for no AKI. Auto developed AKI 
(11.8%): 9.8% were on stage 1, 2.0% on stage 2 and no patients on stage 3. A 3-year survival 
was 0% as compared with 88.9% for no AKI. The survival curve showed that long-term 
survival decreased according to increasing AKI stages with significant difference between 
stage 1 and stages 2-3 (p=0.0001). After adjusting for age, gender, and myeloablative or not, 
AKI predicted 3-year overall mortality (HR, 2.247; 95%CI, 1.382-5.337). Moreover, high 
stage AKI (stages 2 and 3) was also associated with an increased 3-year overall mortality 
(HR, 3.054; 95%CI, 1.391-6.478). CONCLUSIONS: The AKIN criteria enabled us to 
clearly identify post-HCT AKI with various degrees of renal dysfunction, and are likely 
to be useful to predict long-term mortality in such patients.
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Acute Kidney Injury after Cardiac Surgery Is Associated with Increased 
Long Term Mortality: Dependence on Definition of Acute Kidney Injury  
Hari Kolli,1 Tahir Nauman,1 Pooja Mahajan,1 Rajiv Ranjan,1,2 Nader Nader,1 
James W. Lohr,1,2 Pradeep Arora.1  1Medicine, SUNY at Buffalo, Buffalo, NY; 
2Medicine, VAMC, Buffalo, NY.


Acute kidney injury (AKI) after cardiac surgery is associated with an increased short 
term and intermediate term mortality. There are few studies focused on long term survival. 
We studied the impact of AKI (defined by AKIN and RIFLE criteria); and difference in 
serum creatinine by time (48 hrs to baseline, 72 hours to baseline, and peak to baseline) on 
long term mortality in patients who underwent cardiac surgery at Buffalo VAMC between 
1/1/01 and 12/31/06. Clinical data was collected using a standardized form. Baseline 
data collection included demographics (age, gender, race, weight, height, BMI, smoking 
history) and co-morbid conditions. Logistic regression was used to examine the independent 
contributions of AKI (by different definitions) on long term mortality. 857 patients over the 
age of 18 years were studied. The mean age of the patients was 66.4 years (range 40-88 
years). 42% of patients were diabetic, 87% were hypertensive, 19% had CHF and 24% had 
COPD before surgery. 131 (15%) patients died during follow up through 12/31/08. The 
incidence of AKI varies between 8-22% depending on the definition used.
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Analysis of our data shows that AKI after cardiac surgery is associated with increased 
long term mortality and the RIFLE criteria for AKI using the difference between peak and 
baseline serum creatinine predicts outcome better than other definitions of AKI.
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Pulmonary Hypertension Is Associated with Acute Kidney Injury and Long 
Term Mortality after Cardiac Surgery  Pooja Mahajan,1 Nader Nader,1 Tahir 
Nauman,1 Rajiv Ranjan,1,2 Hari Kolli,1 James Lohr,1,2 Pradeep Arora.1  1Medicine, 
SUNY at Buffalo, Buffalo, NY; 2Medicine, VAMC, Buffalo, NY.


Acute kidney injury (AKI) after cardiac surgery is associated with increased short and 
intermediate term mortality. There is little data on the effect of pulmonary hypertension 
on AKI and long term survival. We studied the effect of pulmonary hypertension on the 
development of AKI and long term mortality in patients who underwent cardiac surgery 
at the Buffalo VAMC between 1/1/01 and 12/31/06. Clinical data was collected using a 
standardized form. Baseline data collection included demographics (age, gender, race, 
weight, height, BMI, smoking history), and co-morbid conditions. Mean systolic and 
diastolic pulmonary pressure were measured by Swan-Ganz catheter in the OR before 
patient underwent surgery. Pulmonary hypertension was defined as mean pulmonary artery 
pressure (MPAP) >25 mm Hg. Multiple logistic and linear regression analyses were used. 
857 patients over the age of 18 years were studied. The mean age of the patients was 
66.4 years (range 40-88). 42% of patients were diabetic, 87% were hypertensive, 19% 
had CHF and 24% had COPD before surgery. 131 (15%) patients died during follow up 
through 12/31/08. 32% patients had MPAP 25 or above and 14% had MPAP > 30 mmHg. 
The incidence of AKI varied from 8-22% depending on the definition used. There was 
a significant correlation between MPAP >25 and AKI. The equation of the straight line 
relating peak serum creatinine (PSC) and MPAP is estimated as PSC = 1.2278+ (0.0172) 
MPAP. Slope of the estimated change in peak serum creatinine per unit change in MPAP 
was 0.0172 with SE of 0.0068 (p= 0.01). MPAP > 30 was associated with increased odds 
of long term mortality (1.80 with 95% CI 1.14-2.84).


Analysis of our data shows presurgical pulmonary hypertension is associated with 
increased odds of AKI and long term death.


Disclosure of Financial Relationships: nothing to disclose
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Long Term Follow Up of Loss of Renal Function after an Episode of 
Acute Kidney Injury  Lakshmi Raman,1 Kevin Regner,1 Samuel Blumenthal.3  
1Nephrology, Medical College of Wisconsin, Milwaukee, WI; 2Nephrology, VA 
Medical Center, Milwaukee, WI.


Acute kidney injury (AKI) increases morbidity and mortality in hospitalized patients 
and may be a risk factor for chronic kidney disease. The degree of glomerular filtration rate 
(GFR) loss following an episode of AKI has not been well characterized. Therefore, the 
present study aimed to evaluate changes in GFR following an episode of AKI & identify 
predictors of a long term loss of GFR. All patients with AKI discharged from the VA hospital, 
Milwaukee, WI between 1/1/2004 and 12/31/2004 were identified using ICD codes. Data 
abstracted included cause of AKI, serum creatinine (Cr) at baseline, discharge and last 
follow up. Serum Cr was used to estimate GFR using the MDRD equation. Patients were 
divided into group 1 (loss of GFR) and group 2 (no GFR loss) after calculating the percent 
change in GFR between baseline and last follow up. Patient characteristics including age, 
sex, race, diabetes mellitus (DM), hypertension (HTN), congestive heart failure (CHF), 
cause of AKI, and ICU admission were compared between groups to identify predictors 
of long term GFR loss after AKI. Statistical analyses were performed using the t-test 
and chi-square test. Out of 84 patients, 71% had GFR loss & 29% had no GFR loss. The 
median (range) GFR loss was -35 % (-87 to -2) & 14 % (0 to 50%) in group 1 and group 
2, respectively. The median (range) duration of follow up was 40 months (5 to 54) & 37 
months (5 to 64) in group 1 and group 2, respectively (p=0.77). Baseline GFR did not differ 
between groups (group 1: 54 ± 3 and group 2: 53 ± 5, p= 0.85). No statistically significant 
differences between groups were identified for the following: age (p=0.7), race (p=0.8), 
ICU admission (p=0.4), proteinuria (p=0.07), DM (p=0.9), HTN (p=0.1), CHF (p=0.6), 
oliguria (p= 0.9), acute dialysis (p=0.9), etiology of AKI (p=0.9). In summary, this study 
demonstrates that a large proportion of patients sustain a long term loss of GFR after an 


episode of AKI and suggests that follow up assessment of renal function is warranted in 
patients with a history of AKI. Further research is required to identify predictors of GFR 
loss following AKI.
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Long-Term Risk of Mortality after Acute Kidney Injury in Patients with 
Sepsis: A Contemporary Analysis  Paulo Fernandes,1 Jose Antonio Lopes,1 
Sofia Jorge,1 Cristina Resina,1 Carla Santos,2 Alvaro Pereira,2 Jose Neves,2 
Francisco Antunes,2 Antonio Gomes da Costa.1  1Nephrology and Renal 
Transplantation, Hospital de Santa Maria, Lisboa, Portugal; 2Infectious 
Diseases, Hospital de Santa Maria, Lisboa, Portugal.


Introduction Acute kidney injury (AKI) is associated with increased short-term 
mortality of septic patients; however, the exact influence of AKI on long-term mortality 
in such patients has not yet been determined.


Methods We retrospectively evaluated the impact of AKI, defined by the “Risk, Injury, 
Failure, Loss of kidney function, End-stage kidney disease” (RIFLE) classification based 
on creatinine criteria, on 2-year mortality in a cohort of 223 patients (mean age: 50.9±18.4 
years, 140 male, 199 Caucasian, mean APACHE II: 18.2±8.3) with sepsis hospitalized at 
the Infectious Disease Intensive Care Unit of our Hospital who had been discharged from 
the hospital alive.


Results During the follow-up period (from day 1 to 2 years, mean 22.3±5 months), 
30 patients (13.5%) died. The probability of death significantly differed among patients 
with AKI (n=54) and without AKI (n=169). At 6 months, 1 and 2 years of follow-up, the 
cumulative probability of death of patients with AKI was 11.1, 20.4 and 37.1%, respectively, 
as compared with 2.4, 3.6 and 5.9% in patients without AKI (log-rank, P<0.0001). On 
multivariate analysis, AKI (AHR 4.9, 95% confidence interval 1.9-12.9, P=0.001), as well 
as age (AHR 1.4, 95% interval confidence 1.1-1.7, P=0.001), diabetes mellitus (AHR 3, 95% 
interval confidence 1.2-7.5, P=0.015) and HIV infection (AHR 4, 95% confidence interval 
1.2-12.8, P=0.017) were associated with increased risk of death at 2 years of follow-up. Of 
interest, 2-year mortality did not significantly differ between AKI patients who completely 
recovered renal function and those who did not (38.8 versus 25%, P=0.992).


Conclusion Acute kidney injury had a negative impact on long-term mortality of 
patients with sepsis.


Disclosure of Financial Relationships: nothing to disclose


TH-PO013


Short & Long-Term Outcomes of Severe Acute Kidney Injury Treated with 
Renal Replacement Therapy  Khai Ping Ng, Dimitrios Chanouzas, Bassam 
Fallouh, Harikrishnan Nair, Jyoti Baharani.  Renal Department, Heart of England 
NHS Foundation Trust, Birmingham, West Midlands, United Kingdom.


Aim
The purpose of this study was to examine the short and long-term outcomes of patients 


who required renal replacement therapy (RRT) for severe acute kidney injury (AKI) in a 
single renal centre.


Methods
This is a retrospective observational study of 481 consecutive patients who were 


admitted over a period of 38 month with AKI requiring RRT and followed up for 12 months. 
Primary and secondary outcomes were RRT independence and survival at 30 days, 90 days 
and 1 year. The study population was divided into Group 1 which consisted of patients who 
received continuous RRT at ITU at any stage during their admission and Group 2, which 
included patients who only received intermittent haemodialysis to compare the outcomes 
between the groups. Statistical analysis was performed using SPSS Chi-square, T-test and 
Mann-Whitney Test.


Results
The mean age was 65.3 (SD15.5) years with a male: female ratio of 1.6:1. 85% were 


Caucasian. The mean Charlson Index was 3.3 (SD 1.85). Previous chronic kidney disease 
(CKD), diabetes mellitus and malignancy were present in 10.2%, 23.3% and 16.6% of 
the patients, respectively. Pre-renal causes (64.9%) were the most common aetiology of 
AKI. The overall survival at 30 days, 90 days and 1 year were 53.4%, 45.7% and 37%, 
respectively. Patients who were RRT independence at 30 days, 90 days and 1 year were 
65.5%,74.1% and 75.9%. Amongst those who were RRT independent at 90 days, 41%, 12% 
and 2% of the survivors had CKD stage 3, 4 and 5, correspondingly. Advancing age, male, 
caucasian, patient with sepsis and higher Charlson Index predicted poorer survival outcome 
whist female and sepsis as cause of AKI were associated with higher RRT independence. 
Group 1 had significant poorer survival rate compared to Group 2. Nevertheless, amongst 
those who survived, the renal outcome were notably better in Group 1.


Conclusions
The study concluded that the short and long-term survival outcomes of severe AKI 


requiring RRT remain poor. Amongst those who survived, significant number of patients 
either continued to require RRT or had persistent residual renal impairment needing close 
follow-up.


Disclosure of Financial Relationships: nothing to disclose
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Preoperative Risk Calculator for ARF after Non-Cardiac Surgery  Saira 
Noor,1 Ali Usmani,1 Ves Dimov,3 Anitha Rajamanickam,1 Martin Lascano,2 
Ashar K. Ghori,4 Brian Wells,5 Moises Auron,1 Martin Schreiber,2 Amir 
Jaffer.6  1Hospital Medicine, Cleveland Clinic, Cleveland, OH; 2Department 
of Nephrology and Hypertension, Cleveland Clinic, Cleveland, OH; 3Allergy 
and Immunology, Creighton University, Omaha, NE; 4Dow Medical College, 
Karachi, Pakistan; 5Quantitative Health Sciences, Cleveland Clinic, Cleveland, 
OH; 6Hospital Medicine, University of Miami, Miami, Fl.


PURPOSE: To construct a practical, novel risk calculator for predicting Acute Renal 
Failure (ARF) after non-cardiac surgery (NCS)


METHODS: Electronic record data of 8,475 patients whose preoperative estimated 
glomerular filtration rates (eGFR) by the 4-variable MDRD equation was >60 ml/min/1.73m2 
and underwent NCS at Cleveland Clinic between 2003-2005 were analyzed. We created 
a logistic regression model (LRM) with 30 baseline variables chosen for their theoretical 
association with ARF and ease of use. The “full” model was reduced using “stepdown” 
method suggested by Harrell. In this method, full model is fit in order to obtain the linear 
predictor, which is then used as outcome for an ordinary least squares (OLS) regression using 
same variables. The variables are ranked according to their importance by determining their 
impact on the correlation coefficient in OLS mode which is then used to find LRM model 
that has the best accuracy in terms of the bootstrap corrected concordance index.


RESULTS: 1,385 (16.3%) patients developed ARF according to the RIFLE Criteria 
(Creatinine increase >50% or eGFR decrease of >25%) within 7 days of surgery. Final 
model contained 12 preoperative variables: age, statin, thiazolidinedione, weight, systolic 
blood pressure, diuretic, diabetes, hypertension, peripheral vascular disease, creatinine, 
eGFR, and surgical risk. The bias corrected concordance index using 1000 bootstrap 
samples was 0.65 and the model appears to be well calibrated. A “beta version” of an 
electronic calculator is available for use with personal computer or smart phone at http://
simpal.com/RCC/links/RANCS.html.


CONCLUSION: We created a novel, practical and accurate ARF calculator in NCS 
patients with normal baseline kidney function


Disclosure of Financial Relationships: nothing to disclose
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Hospital Versus Community-Acquired Acute Kidney Injury in the Critically 
Ill: Differences in Epidemiology  Lisa A. Hackworth, Xiao yan Wen, Gilles 
Clermont, John Kellum.  CRISMA Laboratory, University of Pittsburgh School 
of Medicine, Pittsburgh, PA.


Acute kidney injury (AKI) is common in critically ill patients and results in a significant 
risk of mortality. While multiple studies have examined the epidemiology of AKI none 
have compared disease arising in the hospital to that occurring prior to hospitalization 
(community-acquired).


Methods: We analyzed an existing prospective database of 23,132 patients who incurred 
an ICU admission between 7/1/2001 and 6/30/2004 at the University of Pittsburgh Medical 
Center. We excluded patients under age 18, chronic dialysis or hospitalized for more than 
48h before ICU admission. We defined AKI using RIFLE criteria (both creatinine and urine 
output). We defined community-acquired AKI as present on ICU day 1 while hospital-
acquired AKI was defined by occurrence over the next 7 days. We analyzed data on age, 
sex, race, admission diagnoses and co-morbidities using ICD-9 codes.


Results: Among the 19,563 patients meeting inclusion criteria 74% developed AKI, 
with hospital-acquired AKI accounting for 2/3 of cases. Both types of AKI were more 
common in females (76.8%) compared to males (71.9%). However, this difference was 
predominantly due to community-acquired AKI (28.8% of women vs. 24.7% of men) (p < 
0.001). Blacks were significantly more likely to develop community-acquired AKI (35.1% 
vs. 24.9%) while whites were at greater risk for hospital-acquired AKI (48.7% vs. 40%) (p < 
0.001). Surgical patients had a two fold higher rate of hospital-acquired AKI while medical 
patients had a 1.5 fold higher risk for developing community-acquired AKI (p < 0.001). 
Patients with community-acquired AKI were more likely to have congestive heart failure 
and diabetes while hospital-acquired AKI was seen more commonly with cancer.


Conclusion: The majority of AKI seen in ICU patients is hospital-acquired. There 
are significant differences between community and hospital-acquired AKI epidemiology 
that may reflect important underlying differences. Efforts to prevent AKI may need to 
consider these differences.
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Do Episodes of Oliguria Reflect Acute Kidney Injury in Critically Ill 
Patients?  Etienne Macedo, Rakesh Malhotra, Josee Bouchard, Wynn Sussan, 
Ravindra Mehta.  University of California San Diego.


Background
Urine output (UO) is a criteria for the diagnosis and staging of AKI in the RIFLE and 


AKIN systems. It has not been validated in prospective studies because hourly measurement 
of UO is infrequently achieved. We tested the hypothesis that, in critically ill patients, 
decreased UO is associated with adverse outcomes and that considering it would lead to 
earlier diagnosis and increased AKI incidence.


Methods
We analyzed data from a cohort of 326 surgical ICU patients screened in a prospective 


observational study of AKI incidence. Serum creatinine (sCr) was measured at least once per 


24 hrs and hourly UO was recorded. AKI was defined by the AKIN classification system, 
utilizing the sCr and UO criteria. We compared the incidence of AKI and time from ICU 
admission to reach these criteria.


Results
AKI detected based solely on sCr criteria occurred in 21% of patients. When both sCr 


and UO criteria were applied, 39% were identified as having AKI. Of 101 patients with 
AKI identified by the UO criteria, 36 (35%) also developed AKI by sCr criteria. AKI was 
diagnosed earlier based on UO than by sCr criteria in those who met both criteria. Patients 
with UO criteria alone had a significantly higher need for dialysis and ICU mortality than 
non-AKI patients.
AKI Diagnosis Criteria


All No AKI
AKI 
diagnosed 
by UO only


AKI 
diagnosed 
by sCr only


AKI 
diagnosed 
by both 
UO and sCr


Number of Patients (% 
total) 326 198(61) 65(20) 27(21) 36(28)
Time to reach criteria hrs 
(median-IQR) 14(6-27) 24(24-36) UO 16(8-36) /


 sCr (24(12-36)


Need for dialysis n(%) 16(4.9) 1(0.4) 3(4.6)* 1(3.7) 10(27)^
ICU mortality n(%) 18(5.5) 2(0.8) 4(6.1)** 5(18) 7(19)
*p=0.045(no AKI); **p=0.035 (no AKI); ^p=0.002(UO AKI)


Patients meeting the UO criteria alone had a lower mortality than those meeting sCr 
criteria alone (18% vs 6.1%; p=0.12).


Conclusion
The incidence of AKI is higher when both UO and sCr are applied as diagnostic 


criteria. One-third of the patients diagnosed by the UO criteria also have elevations in sCr. 
AKI diagnosed exclusively by the UO criteria is associated with adverse outcomes. The 
inclusion of UO criteria can provide an earlier diagnosis of AKI.
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Optimized Classification System of Acute Kidney Injury for Predicting 
the Short-Term Mortality after Surgery  Farsad Afshinnia,1,2 Sean Nugent,1 
Tamara Schult,1 Nancy Greer,1 Areef Ishani.1,2  1Minneapolis VA Medical Center, 
Minneapolis, MN; 2University of Minnesota, Minneapolis, MN.


Numerous classification systems for AKI exist including Risk, Injury, Failure, Loss, 
End-stage (RIFLE), Acute Kidney Injury Network (AKIN), absolute increase in serum 
creatinine, decrease in eGFR and Waikar’s classification. We aimed 1) to determine the 
cut-point by which the increase in serum creatinine increases the 30-day mortality after 
surgery at different stages of baseline kidney function and 2) to compare the prognostic 
value of different classification systems of AKI to predict 30-day mortality after surgery. 
Using a nationwide VA database we identified 27410 patients who underwent surgery from 
1999 to 2005. The outcome was 30-day mortality. The 7-day post-operative incidence of 
AKI was highly variable among different systems and ranged from 19% by creatinine based 
RIFLE to 39% by the AKIN and Waikar’s classification systems. The 30-day mortality also 
was variable and ranged from 4.5% with the AKIN system to 7.5% with the RIFLE. There 
was a graded increase in mortality by increase in stage of AKI in all classification systems. 
Adjusted mortality odds ratio (OR) started to increase significantly after an acute rise of 
0.3 mg/dL of serum creatinine in chronic kidney disease (CKD) stages 1 to 3, and after 3 
mg/dL increase in CKD stage 4. Compared to absolute increase in serum creatinine, all the 
classification systems underestimated the 30-day mortality at all levels of baseline kidney 
function after identical adjustments. The area under the receiver operating characteristics 
(ROC) curve of absolute increase in serum creatinine (0.76) to predict 30-day mortality 
was significantly higher (p<0.01) than that of Waikar’s classification (0.75), AKIN (0.74), 
RIFLE (0.73) and absolute decrease in eGFR (0.71). AKI defined by continuous change of 
serum creatinine above the cut-point is a better predictor of 30-day mortality after surgery 
than any of the staging systems. Other classification systems of AKI underestimate mortality 
risk by collapsing predictive and clinically important data into categories.
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Baseline Creatinines Should Not Be Determined by Back-Calculation in 
Trials or Epidemiological Studies of AKI  John W. Pickering, Zoltan H. Endre.  
Department of Medicine, University of Otago Christchurch, Christchurch, 
New Zealand.


Use of an estimated baseline creatinine (eBCr) back-calculated by the MDRD formula 
from a notional GFR has been suggested for classification of AKI in the absence of a 
measured baseline creatinine. In patients with severe AKI, this may overestimate RIFLE 
class (Bagshaw et al. A comparison of observed versus estimated baseline creatinine for 
determination of RIFLE class in patients with acute kidney injury. Nephrol Dial Transpl 
(2009) ePub). Use of the MDRD formula in this manner has not been evaluated for a 
normal ICU population. We evaluated the use of eBCr on AKIN and RIFLE class in a 
representative general ICU population.


The study population comprised 224 consecutive ICU patients with a previously 
measured baseline plasma creatinine (mBCr) and an ICU entry creatinine <4 mg/dl. 
Creatinine was measured on entry and daily for seven days. For each patient, eBCr was 
determined by back-calculation using the MDRD formula assuming a GFR of 75ml/min 
(eCr75) or 100ml/min (eCr100), and from the lowest creatinine measured within 7 days of 
ICU entry (eCrlw). AKI was determined according to AKIN (AKI-A) and RIFLE (AKI-R) 
criteria based on the difference between the mBCr and each eBCr and the maximum 
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measured creatinine over 7 days. Renal insufficiency was defined as an eGFR<60 ml/min 
calculated using MDRD and the mBCr.


Bland Altman plots showed that eCr75 and eCr100 under-estimated mBCr at higher 
measured creatinine levels and over-estimated at lower levels. Only eCrlw correlated with 
mBCr (r=0.69, p<0.0001).


Use of mBCr led to a diagnosis of AKI-R in 70 (31%) and AKI-A in 93 (42%) patients. 
Use of eCr75 and eCr100 overestimated AKI_A and AKI-R (p<0.05). eCrlw resulted 
in AKI-R in 74 patients with and AKI-A in 123 patients (p<0.01). Patients with renal 
insufficiency accounted disproportionally for the overestimation at the higher (RIFLE I & 
F, AKIN II & III) severity stages. Exclusion of these patients led to a small, but insignificant 
underestimation of AKI with the eCr75, and eCrlw distributions.


Estimated baseline creatinine based on the MDRD formula should not be used in trials 
or epidemiological studies depending on AKIN or RIFLE as outcome metrics.
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Changes in Urine Output and Acute Kidney Injury (AKI) in Critically 
Ill Patients  Etienne Macedo, Rakesh Malhotra, Rolando Claure, Ravindra L. 
Mehta.  University of California San Diego.


Background
Urine output (UO) is included as criteria for AKI diagnosis in the RIFLE and AKIN 


systems. Manually recording has made measurement of UO difficult, leading to inaccurate 
results. Consequently, the UO criteria for AKI has not been validated. We utilized a digital 
urine meter that measures UO with an infrared sensor to assess 4 oliguria definitions with 
the sCr criteria to diagnose and staging AKI.


Methods
During a 2 month period, patients in an ICU had the URINFO® connected to the Foley. 


We tested the following definitions of oliguria: (UO1) a reduction in UO by less than 0.5 
mL/kg/hr for at least 6 consecutive hrs; (UO2) any 6 hr period with a total UO less than 
3mL/kg; (UO3) a 6 hr fixed block with a total UO less than 3mL/kg; and (UO4) a 12 hr 
block with a total UO less than 6mL/kg (stage 2). AKI was defined by the AKIN criteria 
and SCr was measured at least once per 24 hrs.


Results
Seventy four patients were followed for 92 ± 132 hrs. Hospital mortality was 15%. Fifty 


percent of patients were diagnosed as AKI using the UO criteria, whereas the sCr criteria 
identify 28% (Table 1). There was no difference in the number of patients detected by the 
definitions UO1-3. Thirty seven patients met both UO1-2 criteria, and of these 20 did not 
reach SCr criteria for AKI diagnosis. The mortality rate in patients diagnosed by UO1-2 
was not significantly different from non AKI patients, although those classified by UO4 had 
a significantly higher mortality rate than non AKI patients (33% vs 7%;p=0.02).
AKI Diagnosis Criteria


sCr UO 1 or 2 UO 3 UO 4 AKI by sCr 
or UO (1/2)


No AKI (by UO 
or sCr)


N u m b e r  o f  P a t i e n t s  
(% total) 21 (28) 37 (50) 40 (54) 24 (32) 41 (55) 33 (44)
Mortality Rate n (%) 5 (24) 8 (22) 9 (22) 8 (33) 8 (19) 3 (9)
Sensitivity*(%) 80 76 57
Specificity*(%) 62 55 72
* 0.3mg/dL elevation on sCr as reference diagnosis. 


Conclusion
Recognition of decreased UO can be achieved by considering any one of the UO1-3 


criteria with no significant decrease in the sensitivity to identify AKI patients. Patients with 
oliguria in a 6 hours period trend towards a higher mortality, and patients with prolonged 
oliguria UO 4 (stage2) have significantly higher risk of mortality.
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A Comparison of Four Different Estimates of Pre-Admission Baseline 
Serum Creatinine (SCr) in AKI Prediction  Edward Siew,1 James P. Smith,1 T. 
Alp Ikizler,1 Julia Lewis,1 Michael E. Matheny,1,2 Josh F. Peterson.1,2  1Vanderbilt 
University Medical Center, Nashville, TN; 2GRECC, TVHS TVA Medical Center, 
Nashville, TN.


Background: Classification of Acute Kidney Injury (AKI) requires accurate assessment 
of the “baseline” SCr that best represents steady-state function before acute illness. The 
best approach for determining “baseline” SCr is unknown.


Methods: We studied 100 adults admitted to Vanderbilt University Hospital 
between 10/07 and 10/08 without prior ESRD and ≥1 outpatient SCr from 7-365d before 
admission, a hospital stay of ≥24 hrs, and 2 or more inpatient SCr measured within 7d of 
admission. A board-certified nephrologist, blinded to methodology, was asked to select 
the pre-admission SCr that best reflected the patient’s baseline SCr after reviewing all 
relevant pre-admission medical records. Using the selected SCr as a reference standard, 
we compared 3 approaches to estimating baseline SCr: (1) the most recent outpatient SCr, 
(2) the average of all outpatient SCr values and (3) the nadir of all outpatient SCr values, 
from 7-365d prior to admission.


Results: The median number of pre-admission SCr values was 2[IQR:1,5]. The most 
recent outpatient SCr was selected as the best measure of baseline function in 54% of 
cases (Table). When allowing a 0.2 mg/dl interval around the reference creatinine, average 
outpatient SCr and closest outpatient SCr performed similarly (87% vs. 84% within the 
interval; p=0.55). Nadir SCr was less precise with 75% of patients falling within ± 0.2 
mg/dl of expert opinion.


Comparison between Selected Pre-Admission Strategy and Expert Nephrology Opinion
Baseline Median[IQR] SCr 


(mg/dl)
N=Expert 
Opinion N±0.10 mg/dl N±0.20 mg/dl


Expert Opinion 1.15[0.92,1.71]
Most Recent Outpatient SCr 1.30[0.91,1.62] 54 68 84*
Average Outpatient SCr 1.19[0.93,1.61] 25 73 87†


Nadir Outpt SCr 1.06[0.85,1.46] 35 63 75∞


*p=0.55 for McNemar’s test difference between most recent and avg. SCr, †p=0.09 most recent vs nadir 
SCr,∞p<0.05 avg. vs nadir SCr


Conclusion: The most recent and average SCr values from 7-365d before admission 
better approximated expert nephrology estimation of baseline SCr than nadir SCr.
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Risk Calculator for ARF in CKD Patients Undergoing Non Cardiac Surgery  
Saira Noor,1 Ali Usmani,1 Anitha Rajamanickam,1 Brian Wells,2 Martin Lascano,3 
Preethi Patel,1 Ajay Kumar,1 Changhong Yu,2 Amir Jaffer,4 Martin Schreiber.3  
1Hospital Medicine, Cleveland Clinic, Cleveland, OH; 2Quantitative Health 
Sciences, Cleveland Clinic, Cleveland, OH; 3Nephrology and Hypertension, 
Cleveland Clinic, Cleveland, OH; 4Hospital Medicine, University of Miami, 
Miami, FL.


Purpose: To create a calculator for predicting risk of postoperative acute renal failure 
after noncardiac surgery(NCS) in patients with Chronic kidney disease(CKD)


METHODS: We evaluated Electronic Medical Records data of 1,726 patients with 
CKD(eGFR<60 ml/min/1.73m2 according to the 4-variable MRDR equation.) who 
underwent NCS at Cleveland Clinic between 2003-2005. A logistic regression model (LRM) 
with 30 baseline variables was selected to assess their theoretical association with ARF. 
The full model was reduced using the stepdown method suggested by Harrell. The full 
model is fit in order to obtain the linear predictor, which is then used as the outcome for an 
ordinary least squares (OLS) regression using the same variables. The variables are ranked 
according to their importance by determining their impact on the correlation coefficient in 
the OLS model. The variable ranking is then used to find the LRM model that has the best 
accuracy in terms of the bootstrap corrected concordance index.


RESULTS: The median GFR in the cohort was 49.5 ml/min/1.73m2, 43.4% of the 
patients were male, and 89.5% were Caucasian, 302 patients developed ARF within 7 days 
of surgery according to the RIFLE criteria (50% increase in creatinine or >25% decrease 
in GFR). The bias corrected concordance index using 1,000 bootstrap samples was 0.62 
and the model appears to be well calibrated. A beta version of an electronic calculator is 
available for use with personal computer or smart phone at: http://simpal.com/RCC/links/
RANCS_CKD.html


Conclusion: We pioneered a simple and accurate online calculator for predicting the 
risk of ARF after non-cardiac surgery in patients with CKD.The online version of this 
calculator may be useful for estimation of patient specific risk of ARF and to enhance 
physician-to-patient communication regarding this risk preoperatively
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Acute Kidney Injury Commonly Occurs in Bacteremia without Hypotension: 
Characterization of a Potential Novel Risk Factor for Renal Injury  Zohayr 
AlShaial,1 Mireille ElTers,2 Fadi Hussein,2 Geetha Balasubramanian,1,2 Rabih 
Kalakesh,2 Ziad Al-Aly,1 Tarek El-Achkar.1,2  1Medicine, Saint Louis Veterans 
Affairs, Saint Louis, MO; 2Medicine, Saint Louis University, Saint Louis, MO.


Intoduction: Acute Kidney Injury (AKI) is frequently described in the setting of septic 
shock. However, limited clinical data exist about the occurrence of AKI in the setting of 
bacteremia without hemodynamic alterations.


Methods: We reviewed records of all patients with positive blood cultures (BC) from the 
St. Louis Veterans Affairs Medical Center during calendar year 2001. Patients were excluded 
if BC were considered contaminants, if they were on dialysis (ESRD) or had pre-existent 
AKI. AKI was defined as 25% increase in serum creatinine within 5 days of a positive BC. 
Sepsis, moderate sepsis and septic shock were defined according to published criteria.


Results: We identified 218 positive BC corresponding to 198 patients. 118 patients were 
excluded, most commonly because of contamination (57 %), ESRD (16%) and AKI prior 
to bacteremia (11%). Eighty patients were therefore analyzed. The average age was 67.4 ± 
11.7 years. They comprised 97.5% males (55% White and 45% African-American). Within 
our study sample, 57 (71.3%), 11 (13.7%) and 12 (15.0%) patients had sepsis, moderate 
sepsis and septic shock, respectively (P<0.005). The incidence of AKI was 53%, 63% and 
92% in the three groups, respectively (p= 0.7 sepsis vs. moderate sepsis and p=0.02 for 
sepsis vs. septic shock). The average mean arterial pressures were 87.1 ± 13.3, 73.2 ± 12.0 
and 60.8 ± 11.0 mmHg, respectively (p < 0.001). The average APACHE II scores at the 
time of bacteremia were 11.8 ± 4.1, 23.2 ± 7.6 and 25.6 ± 5.4 (p< 0.001).


Conclusion: Patients with bacteremia frequently do not show any evidence of 
hypoperfusion. More importantly, AKI occurs in half of these patients, supporting the 
emerging body of evidence that bacteremia may play a role in the pathobiology of AKI 
independent of its untoward hemodynamic effect. We hypothesize that bacteremia without 
hypotension is a risk factor for AKI, and caution should be exerted before exposing these 
patients to further nephrotoxins during hospitalization.


Disclosure of Financial Relationships: nothing to disclose
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AKIN Criteria and Mortality in Children after Congenital Heart Disease 
Surgery  Patricia Branco,1 Catarina Santos,1 Claudia Calado,2 Andreia 
Pereira,2 Augusta Gaspar,1 Rita Birne,1 Adriana Pinheiro,2 Rui Anjos,2 Miguel 
Abecassis,3 Jose D. Barata.1  1Nephrology, Santa Cruz – Centro Hospitalar 
Lisboa Ocidental, Carnaxide, Lisboa, Portugal; 2Pediatric Cardiology, Santa 
Cruz – Centro Hospitalar Lisboa Ocidental, Carnaxide, Lisboa, Portugal; 
3Cardiothoracic Surgery, Santa Cruz – Centro Hospitalar Lisboa Ocidental, 
Carnaxide, Lisboa, Portugal.


The Acute Kidney Injury Network (AKIN) criteria are a new staging system for acute 
kidney injury (AKI). However, data about its use in children are sparse. We aimed to evaluate 
the AKIN criteria and mortality in children after congenital heart disease surgery.


We evaluated 160 patients admitted to the Intensive Care Unit after congenital heart 
disease surgery and assessed AKIN criteria and hospital mortality. One-hundred patients 
were male (62.5%) and mean age was 54.1 ± 63.5 months; 27 (16.8%) patients were 
less than one year of age. According to the AKIN criteria, AKI occurred in 24.3% of all 
patients (39 patients). Of these, 56.4% (22 patients) met AKIN stage 1 criteria, 20.5% (8 
patients) AKIN stage 2 and 23% (9 patients) stage 3. One patient was submitted to renal 
replacement therapy. Overall hospital mortality was 5% (8 patients) and stratification by 
AKIN category was 37.5% (3 patients) for stage 1 (p=0.023), 12.5% (1 patient) for stage 2 
and 12.5% (1 patient) for stage 3. The presence of AKI correlated with mortality (r=0.211; 
p=0.018). However, only stage 1 was predictor of a higher risk of death (odds ratio 5.28, 
95% confidence interval 1.09 – 25.4, p=0.022).


We observed a high incidence of AKI following congenital heart surgery with the 
introduction of AKIN criteria. Mortality correlated with AKI, but in this setting not with the 
severity of kidney injury, probably due to the small number of patients in stages 2 and 3.
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Role of Baseline Serum Creatinine (bSCr) in the Prevalence and Mortality of 
Acute Kidney Injury (AKI) in ST Elevation Myocardial Infarction (STEMI)  
Emmanuel A. Burdmann, Rosana G. Bruetto, Fernando B. Rodrigues, Ana Paula 
Otaviano, Ulysses S. Torres, Maurício N. Machado.  Nephrology-Emergency-
Cardiology, Hospital de Base, Sao Jose do Rio Preto Medical School, Sao Jose 
do Rio Preto, SP, Brazil.


INTRODUCTION AND AIMS: Increased bSCr is associated to higher mortality in 
STEMI. The influence of bSCr in the prevalence and mortality of AKI in STEMI patients 
(pts) is unknown. The aim of this study is to investigate the role of elevated bSCr (≥1.4 mg/dl, 
male and ≥1.1 mg/dl, female) in the prevalence and mortality of STEMI-associated AKI.


METHODS: 322 consecutive STEMI pts were prospectively assessed. AKI diagnosis 
was an increase in SCr ≥0.3 mg/dl (modified AKIN criteria) or an increase in SCr ≥50 
% from baseline (RIFLE criteria) in the first 7 hospitalization days. Pts were divided in 
4 groups: normal bSCr - no AKI, normal bSCr - AKI, elevated bSCr - no AKI, elevated 
bSCr - AKI. Data are mean ± SD or %.


RESULTS: Pts with elevated bSCr had higher early and late mortality rate than pts 
with normal bSCr: 30 d, 22.2% vs. 8%, p = 0.0006 and 16 m, 30% vs. 12%, p<0.0001. Pts 
with elevated bSCr had higher early (30 d, 45% vs. 14%, p = 0.0004) and late (16m, 42% 
vs. 20%, p=0.02) AKI mortality than pts with normal bSCr. Among normal bSCr pts 33% 
developed AKI vs. 41% in the elevated bSCr group (NS).


All pts normal 
bSCr/no AKI


normal 
bSCr/AKI


elevated 
bSCr/no AKI


elevated 
bSCr/AKI p


Pts number 322 143 71 64 44
Male (%) 68 72 79 61 45 0.001
Age (y) 63±13 58±13 62±13 67±10 73±12 <0.0001
Peak CKMB (IU/L) 202±189 172±135 254±263 193±163 228±219 0.274
BSCr (mg/dl) 1.19±0.51 0.98±0.20 0.94±0.20 1.60±0.66 1.69±0.57 <0.0001
30 day death (%) 13 5 14 6 45 0.0006
16 months death (%) 17 8 20 25 42 <0.0001


CONCLUSIONS: Elevated admission bSCr was associated with higher early and late 
risk of death in STEMI. In the same way, elevated bSCr was associated to significantly 
higher early and late mortality in pts developing AKI after STEMI. Elevated bSCr was not 
associated to higher frequency of AKI.


Disclosure of Financial Relationships: nothing to disclose
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Renal Recovery after Severe Acute Tubular Necrosis Requiring Renal 
Replacement Therapy: A Single Center, Retrospective Study  Hee-Jung 
Choi, Kyung-A Choi, Jung-Eun Lee, Woo-Seong Huh, Yoon-Goo Kim, Dae-
Joong Kim, Ha-Young Oh.  Internal Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Irwon-Dong, Gangnam-
Gu, Republic of Korea.


Purpose: Acute tubular necrosis(ATN) is a potentially reversible process, but it is not 
assumed that renal recovery is always complete. The purpose of our study was to assess 
the renal outcome in patients surviving an ATN episode requiring renal replacement 
therapy(RRT) and determine prognostic factors for renal recovery.


Methods: Between January 2000 and May 2008, 564 adult patients initiating acute 
dialysis were recruited. Patients(N=277) who died within 1 month after discharge and 
patients(N=107) with pre-existing chronic kidney disease were excluded. Patients were 
excluded if they had other causes of acute renal failure rather than ATN(N=58). Primary 


outcomes criteria were dialysis withdrawal and complete renal recovery. Complete renal 
recovery was defined as a return of serum creatinine to baseline level or <1.5 mg/dL(male) 
or <1.3 mg/dL(female) without dialysis.


Results: Of 122 patients, 79(65%) were male. The mean age was 54±16 years and 
87 patients(71%) received continuous RRT. Median duration of RRT was 12(6-29) days. 
Median follow up duration was 337(10 – 917) days. Dialysis withdrawal rate at 30 days 
and at 60 days after initiation of dialysis were 51% and 77%, respectively. Complete renal 
recovery rate at 60 days was 50%. 9 patients(7.3%) were dialysis dependent till last follow 
up. Multivariate analysis showed that older age (per year, Hazard ratio(HR) =0.98, 95% 
Confidence interval(CI) 0.96 to 0.999), ischemic cause(vs. toxic, HR=0.48, 95% CI 0.24 
to 0.97), and longer duration of oliguria(per day, HR=0.98, 95% CI 0.96 to 0.996) were 
independent poor prognostic factors of renal recovery after adjustment for gender, diabetes, 
hypertension, cirrhosis, congestive heart failure, SOFA score, and RRT mode.


Conclusion: Complete renal recovery rate after ATN requiring RRT at 60 days was 
50% and 7.3% was dialysis dependent till last follow up. Younger age and shorter duration 
of oliguria were favorable factors for renal recovery and the cause of ATN also might be 
an independent prognostic factor.
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Prevalence of Hospitalized Acute Kidney Injury among Medicare and 
Employee Group Health Plan (EGHP) Participants in the US  Areef 
Ishani,1,2,3 Yang Qiu,1 Craig A. Solid,1 David T. Gilbertson,1 Allan J. Collins.1,3  
1U.S. Renal Data System Coordinating Center, MMRF, Minneapolis, MN; 
2Minneapolis VAMC, Minneapolis, MN; 3Department of Medicine, University 
of Minnesota, Minneapolis, MN.


The prevalence of acute kidney injury (AKI) has been increasing. The prevalence 
of AKI has not been reported in a nationwide sample in the last five years. We aimed to 
determine the prevalence of hospitalized AKI in a nationwide sample of patients in the 
United States.


Methods: Study cohort includes point prevalent general Medicare patients on Jan.1, 
2007, age 66 and older on Dec.31, 2007, point prevalent patients in employer group health 
programs derived from the Medstat Marketscan and Ingenix i3 databases, age 20-64 on 
Dec.31,2007. Patients with end-stage kidney disease (ESKD) before Jan.1, 2007 were 
excluded. Each patient was followed from Jan.1, 2007 to the earliest of death, diagnosis 
of ESKD, change of enrollment, or Dec. 31, 2007. AKI was identified using a claim for 
584 in patients hospitalized during the follow-up period. Rates are reported as the number 
of AKI events per 1,000 patient years at risk.


Results: Overall the prevalence of AKI was 16.09, 1.22, 0.89 (per 1,000 patient-years) 
in the Medicare and EGHP (Medstat, and Ingenix) populations. Increasing age in both 
Medicare (Odds Ratio (OR) 0.8, 1, 1.5, 2.0, 2.6 for ages 66-69, 70-74, 75-79,80-84, and 
85 respectively, p <0.001 for linear trend) and in the EGHP plans (Medstat OR 1, 3.3, 8.4, 
p <.001 for trend; Ingenix OR 1, 3.4, 8.0, p <0.001 for trend, for ages 20-44, 45-54, and 
55-64, respectively) was associated with an increased risk of AKI. In all datasets women 
were less likely to have a hospitalized AKI episode compared to men (Medicare OR 0.7, 
p<.001, MedStat OR 0.7, p <.001, Ingenix OR 0.6, p <.001 (Men-reference)).


Discussion: Age appears to be a strong risk factor for AKI. AKI episodes are much less 
common in the younger EGHP population compared to those in Medicare. This difference 
is likely the result of different age distributions in these insured cohorts.
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Charlson’s Co-Morbidity Index Predicts Outcome of AKI in Critically Ill  
Waqar Kashif, Sumaira Shiekh, Sonia Yaqub.  AgaKhan University, Pakistan.


AKI is common in critically ill and an independent risk factor for death. Outcomes are 
dependant on etiology and severity of injury. Data on effect of non-renal co-morbidities on 
outcome is scarce. We studied effect of Charlson’s co-morbidity index (CCI) on outcomes 
of AKI in critically ill.


Methods:11,000 records were assessed. 786 patients met inclusion criteria. CCI 
& RIFLE criteria used to assess degree of co-morbidities & severity of kidney injury, 
respectively.


Results:Total of 786 patients; mean age 58.8; 58.6% were males. Major etiologies of 
AKI – sepsis (n= 403, 51.3%), hypovolumea (n=186, 23%), cardiac (n=143, 18.2%).


Over all mortality 42%. Mortality significantly higher in patients requiring Hemodialysis 
(HD) (48.6% vs. 39.6%, P = 0.02). Other predictors of mortality included CCI of >6, use 
of vasopressors, ventilator requirement and AKI acquired in hospital.
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]216 patients (27.5%) needed HD. CCI >6 predicted need for HD. Mean duration of 
HD dependence 7.4 days, for those who recovered kidney function. CCI predicted renal 
recovery; was higher in HD dependent group (5.44) than patients with residual impairment 
(5.13) and full recovery (4.42) p=0.008. 79.9% of survivors recovering to baseline kidney 
function had Charlson’s index of < 6, significantly lower compared to other two groups 
(p<0.001).


Outcome (n= 786) Dialysis dependence 
(n =102)


Residual impairment 
(n=382)


Recovery to baselne 
(n= 302) p value


Charlson’s index 5.14 ± 2.76 4.89 ± 2.63 4.44 ± 2.51 0.02
≤ 6 67(65.7) 268(70.2) 242(80.1) 0.002
> 6 35(34.3) 114(29.8) 60(19.9) 0.02


Conclusion: High CCI predicts death in critically ill with AKI. It also predicts degree 
of renal recovery. This is the largest study to our knowledge describing predictors of 
outcome in AKI in critically ill in our population, and the first one validating CCI as a 
predictor of outcome in AKI.
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Hemolytic Uremic Syndrome in Children: A Single Center Experience  
Stefan Kiessling, Colin Widener, Philip Bernard, Aftab S. Chishti.  Pediatrics, 
Kentucky Children’s Hospital – University of Kentucky, Lexington, KY.


Introduction Hemolytic Uremic Syndrome (HUS) is a leading causes of acute kidney 
injury and an important etiologic factor for chronic renal insufficiency in children. Advances 
in supportive therapy, critical care and renal replacement therapy have led to improvement 
of prognosis and decreased mortality. In this study, one of the largest in the recent years, 
we report excellent outcome with proactive care in a cohort of patients from a mid sized 
center. Materials and methods All patients between the ages 0-18 years admitted to Kentucky 
Children’s Hospital (KCH) from July 2004 and December 2007 with HUS were enrolled 
in this retrospective chart review. Results A total of 23 children were included in the study 
and 13 (56%) had positive stool cultures for E.coli 0157:H7. Mean age was 4.2 years. 
Mean hospital stay was 11.9 days. 16 patients (69.5%) were either directly admitted to the 
PICU or transferred within 48 hours with a mean PICU stay of 10 days. Admission criteria 
to the ICU included hemodynamic instability, oliguria, level of azotemia and suspected 
need for dialysis.18 patients received a total of 81 packed red cell transfusions with 12 
patients receiving a total of 29 platelet transfusions. 13 patients required renal replacement 
therapy for an average of 6 days; 9 patients had CVVHDF and 4 were treated with PD. 
Main indications for dialysis were need for fluid removal to allow adequate nutrition. 2 
patients had complications undergoing RRT, one a hemothorax after line placement, the 
other one candidemia on peritoneal dialysis. All patients recovered from the acute illness. 
Mean follow-up was 18 months. Growth and blood pressure were normal in all children. 3 
patients (13%) had evidence of minimal or mild renal dysfunction in the form of microscopic 
hematuria or low grade proteinuria on dipstick and 1 patient had significant chronic renal 
involvement in the form of significant proteinuria requiring treatment with ACE inhibitors 
and echogenic kidneys by ultrasound. Conclusion Early transfer of patients to intensive care 
monitoring and avoidance of nutritional restriction might be important factors improving 
the outcome of typical HUS.
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Incidence and Risk Factors of Acute Kidney Injury after Off-Pump 
Coronary Artery Bypass Grafting  Min Young Kim,1 Na Na Baek,1 Yu 
Kyoung Choi,1 Wooseong Huh,1 Yoon-Goo Kim,1 Dae Joong Kim,1 Ha Young 
Oh,1 Young Tak Lee,2 Jung Eun Lee.1  1Medicine, Samsung Medical Center, 
Seoul, Korea; 2Thoracic and Cardiovascular Surgery, Samsung Medical Center, 
Seoul, Korea.


Background
Acute kidney injury (AKI) following cardiac surgery is a major health issue. Post-


operative AKI is associated with increased morbidity and mortality after coronary artery 
bypass grafting (CABG). Off-pump technique has been reported to reduce the incidence 
of AKI. The objective of the present study was to identify the incidence and risk factors of 
AKI after off-pump CABG (OPCAB).


Methods
We studied consecutive 478 adult patients who underwent OPCAB between April 2006 


and July 2007, retrospectively. Among them, 55 patients with incomplete clinical parameters 
and 2 patients on chronic dialysis were excluded. AKI was defined by an increase in serum 
creatinine of at least 50% or deterioration in glomerular filtration rate of at least 25% over 
the preoperative value within 7 days after surgery.


Results
Overall incidence of AKI was 10.9% (n=46). The AKI group were older (66±8 vs 63±9, 


p=0.023) and had higher systolic blood pressure (SBP) (136±23 vs 127±19 mmHg, p=0.001) 
than non-AKI group. Female was 39.1% in AKI group (23.7% in non-AKI group, p=0.024). 
Advanced chronic kidney disease (CKD) stages were more frequently observed in AKI 
group (stage 3 & 4; 21.7% & 4.4%, 10.9% & 1.6% in non-AKI group, p<0.001 for trend). 
The proportions of diabetes (46% vs 45%) and decreased left ventricular ejection fraction 
(LV EF) (23% vs 27%) were similar between two groups. Multiple logistic regression 
analysis identified independent risk factors of AKI after OPCAB: SBP≥160 mmHg (OR, 
3.61; 95% CI, 1.4-9.27), CKD stages (stage 3: OR, 5.54; 95% CI, 1.76-17.4, stage 4: OR, 
9.19; 95% CI, 1.32-64.1), coronary angiography (CAG) within 7 days before OPCAB (OR, 
2.67; 95% CI, 1.2-5.94) were independently associated with higher incidence of AKI, after 
adjustment for age, sex, LV EF, and diabetes.


Conclusions
Our study showed that AKI was common after OPCAB. SBP≥160 mmHg, CKD stages, 


pre-operative CAG were associated with increased incidence of AKI.
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Incidence of Acute Kidney Injury in a Referred Chronic Kidney Disease 
Cohort  Jean-Philippe Lafrance,1 Ognjenka Djurdjev,2 Adeera Levin.2  1Hopital 
Maisonneuve-Rosemont, QC, Canada; 2BC Provincial Renal Agency, BC, 
Canada.


While chronic kidney disease (CKD) has been identified as a risk factor for acute kidney 
injury (AKI), little is known about the incidence of those acute events in CKD, especially 
in those followed by nephrologists.


The aim of this study was to estimate the incidence and predictors of AKI in a cohort 
of referred CKD patients.


Using the provincial CKD registry (Patient Registration and Outcomes Management 
Information System [PROMIS]) that includes all patients referred to nephrologists in British 
Columbia, Canada, we created a cohort of all subjects that were registered as CKD and had 
≥2 estimated glomerular filtration rate (eGFR) values ≤35 mL/min/1.73m2 at least 90 days 
apart. AKI was defined as a decrease in eGFR of ≥35% compared to a moving baseline 
eGFR. Risk of AKI was estimated with multivariable Cox regression adjusted for sex, age, 
baseline eGFR, and time of follow-up before cohort entry.


The cohort of 2446 pts (mean age=69.2, 43.3% female, mean baseline eGFR=21.9 
mL/min/1.73m2) was followed for 15.6 months (median). We identified 1051 patients 
that had ≥1 AKI event (741 patients had 1 event only, 243 had 2, and 67 had 3 or more) 
for a total of 1442 events. AKI incidence rate of first AKI event was 34.7 (32.6, 36.8) per 
100 person-years. Rates tended to decrease in higher age groups, mostly among males 
(Figure). Age (RR for 10 years=0.94 [95%CI: 0.90, 0.97]) and baseline eGFR (RR by 5 
mL/min/1.73m2=0.89 [0.85, 0.93]) were associated with a decreased risk of AKI. However, 
the protective effect of age appeared to be only among males (0.89 [0.85, 0.95] vs. 0.99 
[0.93, 1.05] in female).


AKI, defined conservatively, is a frequent event in established referred CKD cohort. 
Risk of AKI decreases with older age. Quantification of AKI incidence and risk factors is 
important information for clinicians and planners.
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Validation of the AKIN Criteria for Acute Kidney Injury in Mechanically 
Ventilated ICU Patients  Raul Lombardi,1 Nicolas Nin,2 Fernando Frutos,2 
Andres Esteban,2 Niall Ferguson,3 Javier Hurtado,4 VENTILA Group.5  1IMPASA, 
Uruguay; 2Hospital Getafe, Spain; 3Hospital Getafe, Spain; 4Hospital Getafe, 
Spain; 5University Toronto, Canada; 6Hospital de Clinicas, Uruguay.


Purpose: 1) to test the AKIN diagnosis based on the increase of serum creatinine (SCr); 
2) to test the association of negative variations of SCr (∆SCr) with hospital mortality in 
order to consider its inclusion as a definition criterion.


Methods. The VENTILA Group database was used for the study. No information on pre-
admission renal function was available. Demographic, physiologic and treatment variables 
were recorded daily until death, ICU discharge, or day 28, whichever came first.


First aim. AKI: increase in SCr ≥ 0.3 mg/dl or ≥50% within 48 hrs. Both diagnosis 
criteria were analyzed separately. Outcome measure for validation was in-hospital mortality. 
Secondary endpoints: ICU and hospital-LOS and duration of MV. Second aim. Pts were 
classified in three groups according to ∆SCr: G1 (<-0.3 mg/dL); G2 (-0.3 to 0.29 mg/dL); 
and G3 (≥0.3 mg/dL). Statistical analysis. t test, Mann-Whitney test, ANOVA, χ2 or the 
Fisher exact test were used when appropriately. In-hospital mortality was adjusted by 
logistic regression. SPSS 15.0 was used for the analysis.


Results. 2783 pts were included. ICU mortality: 37%, in-hospital mortality: 43%. 
AKI according to absolute ∆SCr: 793 pts (28.5%), AKI according to relative ∆SCr 270 
(9.7%). All cases that accomplished the relative criteria of AKI, had also an absolute rise 
≥0.30 mg/L. Twelve variables including AKI were independently associated to in-hospital 
mortality. The three groups of ∆SCr, showed differences in mortality (the higher in G1 and 
G3), SCr at day-0: G1 (3.05±2.53 mg/dL); G2 (1.28±11.1 mg/dL), G3 (2.05±1.76 mg/dL). 
G1 and G3 had also worse values of SAPS II, pH, bilirubinemia, platelet count, PEEP. Pa/
FiO2 was different only in patients group 3 pts.


Conclusions: 1) the present study confirms the accuracy of the absolute AKIN definition 
criterion. 2) it suggests that the relative criterion could be excluded from the definition 
because less sensitive. 3) a ∆SCr negative <-0.3 mg/dL should be considered as a new 
definition criterion.
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Diagnosis and Staging of Acute Kidney Injury (AKI) in Critically Ill 
Patients: Comparison of AKIN, RIFLE and Waikar Criteria  Rakesh 
Malhotra, Etienne Macedo, Josee Bouchard, Ravindra L. Mehta, Ravindra 
Mehta.  University of California, San Diego, San Diego, CA.


Background
Several diagnostic criteria have been proposed for AKI based on absolute and relative 


changes in serum cretainine (sCr) over set time intervals. We evaluated the performance of 
different criteria to diagnose and stage AKI in critically ill patients.


Methods
We assessed the incidence, severity and timing of diagnosis of AKI in 322 critically 


ill patients admitted to a surgical intensive care unit (SICU) who were screened for a 
prospective observational study on incidence of AKI. The diagnosis of AKI was based 
on: AKIN (Crit Care; 2007), RIFLE (Crit Care; 2004) and Waikar (JASN; 2009) criteria 
(Table). Changes in sCR were computed from a reference creatinine appropriate for each 
method.


Results
Sixty two (19.25%) patients met the AKIN criteria, 51 (82.25%) met AKIN stage 1. 


Thirteen (54.16%) patients met RIFLE stage R while 31 (50.81%) patients met Waikar 
stage 1. There was no difference in the total proportion of patients with AKI diagnosed by 
AKIN or Waikar (p=0.92); however, there was a significant difference (p=0.0001) between 
AKIN and RIFLE. There was no difference in the time to reach a diagnosis of AKI with 
the three criteria (p=0.76). Progression of AKI stage with AKIN (RIFLE Stage 2 and 3 are 
same as AKIN) was associated with a higher risk of mortality than Waikar stage 2 and 3 
(33.3 vs. 26.7; 50 vs. 26.7, respectively).


Stage Criteria Incidence of 
AKI (%)


Time to reach 
AKI diagnosis 
(hours)


% 
RRT


% 
Mortality


AKIN 1 absolute change in sCR >0.3 mg/dl or 
50% from baseline within 48 hrs 15.8 29.8 9.8 15.7


RIFLE R Risk stage change in eGFR of > 50% 
from baseline within 7 days 4.0 35.5 7.7 15.4


Waikar 1 absolute change of 0.3mg/dl in 24 or 
0.5 mg/dl in 48 hrs 9.6 29.9 .0 12.9


Conclusion
Diagnostic and staging criteria for AKI vary in sensitivity for identifying AKI and 


predicting adverse outcomes. Further studies are required to define the influence of the 
underlying renal function on time to diagnosis and progression in severity of AKI.
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Acute Kidney Injury (AKI) in the Emergency Department (ED): Incidence 
& Significance  Krista Ryz,1 Adeera Levin,1 Alexandra Romann,2 Frank 
Scheuermeyer,3 Manraj Johal,1 Ognjenka Djurdjev,2 Eric Grafstein.3  1Dept of 
Medicine, University of British Columbia; 2BC Provincial Renal Agency; 3Dept 
of Emergency Medicine, University of British Columbia & St. Paul’s Hospital, 
Vancouver, Canada.


Purpose: Using the new sensitive definition of AKI, we describe the incidence of AKI 
in the ED, & explore associations of AKI on patient (pt) outcomes.


Methods: We derived the analytic cohort using an ED database (DB) & retrospectively 
collected info on all ED visits to a tertiary care centre between Apr & June 2006. AKI 
was defined as a delta creatinine (Cr) of ≥ 25umol/L, within 48hr. A case control (C) chart 
review was conducted on a random subset.


Results: During the study period 14296 pts were seen in ED; 1119 had ≥2 Cr, thus 
eligible for the diagnosis of AKI. AKI occurred in 244 pts: an overall incidence of 1.7%, a 
cohort incidence of 21.8%. AKI pts were older (mean age 64.8 vs 57.8, p<0.0001), more 
likely to arrive by ambulance (59 vs 26%, p<0.03), & had higher Cr at presentation (median 
170 vs 72, p<0.0001). There was no difference between AKI and C in length of stay in 
ED (7.56 versus 7.23hr, p=0.12) but the AKI grp had more Cr drawn during their hospital 
visit (11.4 vs 6.4, p<0.0001). The case-control study (n=76 cases & n=155 C) confirmed 
that AKI vs C pts had higher initial Cr (157 vs 73, p<0.0001) & higher delta Cr 51 (33-98) 
vs 12 (6-17) (p<0.0001). Those with AKI were more likely to have had a prior history 
(phx) of AKI (62 vs 20%, p<0.0001), multiple co-morbidities (38 vs 17%, p=0.0007), & 
diabetes (36 vs 14%, p=0.0001), CKD (24 vs 5%, p<0.0001), or CHF (23 vs 11%, p<0.03). 
The AKI grp used more oral hypoglycemic agents (18 vs 6%, p<0.005) & diuretics (38 vs 
17%, p=0.0007). In multivariate conditional logistic analysis, best predictors of new AKI 
were phx of AKI, diabetes, & diuretic use (HR 3.6, 3.1, 3.3 p<0.016). AKI pts required 
dialysis more frequently (7 vs 0%, p<0.014) & had higher in hospital mortality rates (14 
vs 3%, p<0.002).


Conclusions: This study of AKI in ED, using a sensitive definition, describes a high 
incidence of AKI with frequent adverse outcomes. Further research is needed to determine 
whether recognizing AKI earlier modifies pt outcomes.
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Acute Kidney Injury (AKI) after Cardiac Surgery: Small Changes in Renal 
Function Contribute for a Significant Mortality Increase  Carmen Bernis,1 
Ana Perez de José,1 Alberto De Lorenzo,1 Pablo Alonso,2 Enrique Cereijo,2 Maria 
Lopez-Picasso,1 Maria Moya,1 Jose Antonio Sanchez-Tomero.1  1Nephrology, 
Hospital Universitario de la Princesa, Madrid, Spain; 2Intensive Care Unit, 
Hospital Universitario de la Princesa, Madrid, Spain.


Acute kidney injury (AKI) requiring dialysis (DIALISYS AKI) after cardiac surgery 
(CS) is strongly associated with post operative mortality, but there is controversy about the 
implications of less severe AKI and the utility of different AKI definitions


We study the incidence and implications of AKI in CS. Five definitions of AKI 
were employed: “ AKI-0.3” as a rise un serum creatinine of 0.3mg/dl above baseline, “ 
AKI-0.5” as a rise un serum creatinine of 0.5mg/dl above baseline, “ AKI-MDRD30” as 
a decrease of 30ml/m from baseline, “ AKI-duplication” as a duplication of basal cr, and 
DIALISYS- AKI


We conducted a retrospective study of 626 patients who underwent CS (from January 
2007 to December 2008) in H.U Princesa, 442(70.6%) valve surgery, 184(29.4%) coronary 
artery bypass, 76.6% men, age65.8 (SD 12)


We evaluated the association between AKI and postoperative mortality with and without 
adjustment for basal creatinine, age, type of surgery. Crude and adjusted odds ratios (0R) 
and 95% confidence intervals were derived from logistic regression (SPSS and EPI Info)


RESULTS
AKI-0.3 occurred in 100/626 patients (16%), with mortality of 19% OR for death was 


8.1(CI 4-14), the adjusted OR was 7.1(CI 4.1-14.9)
AKI-0.5 occurred in 59/626 patients (9.4%), mortality of 37.3%, OR 10.6(CI 5-20.4), 


adjusted OR 9(CI 5-22.9)
AKI-MDRD30 occurred in 52/626 patients (8.3%), mortality of 36.5%, OR 9.4(CI 


4.8-18.3), adjusted OR was8.4 (CI 4-14.5)
AKI-duplication occurred in 26/626 patients (4.2%), mortality of 50%, OR 14.3(CI 


6.2-33), adjusted OR was 11.9(CI 5-28.2)
DIALISYS- AKI occurred in 17 /626 patients (2, 7%), mortality of 52.9% OR 14.8(CI 


5.4-40.3), adjusted OR 15.4(CI6, 9-103, 3)
CONCLUSIONS
AKI incidence ranges from 16% (AKI-0.3) to 2.7% (DIALISYS- AKI). Mortality 


increases with severity of AKI from OR 8 (AKI 0.3) to OR 14.3(DIALISYS- AKI). Small 
decreases in renal function contribute for a significant mortality increase post surgery
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TH-PO035


Acute Kidney Injury Following Coronary Artery Bypass Grafting; Early 
Mortality and Postoperative Complications  Linda Rydén Lujan,1 Staffan 
Ahnve,2 Max Bell,3 Niklas Hammar,4 Torbjörn Ivert,5 Tobias Nordqvist,6 Martin 
J. Holzmann.1  1Department of Emergency Medicine, Karolinska University 
Hospital, Stockholm, Sweden; 2Department of Public Health Sciences, 
Karolinska Institutet, Stockholm, Sweden; 3Department of Anesthesiology, 
Karolinska University Hospital, Stockholm, Sweden; 4Institute of Environmental 
Medicine, Karolinska Institutet, Stockholm, Sweden; 5Department of Thoracic 
Surgery, Karolinska University Hospital, Stockholm, Sweden; 6Department 
of Medical Sciences, Occupational and Environmental Medicine, Uppsala 
University, Uppsala, Sweden.


Purpose
To investigate the impact of acute kidney injury (AKI) on early mortality and 


postoperative complications in patients undergoing coronary artery bypass grafting 
(CABG).


Methods
All patients (n=6.604) undergoing a first isolated CABG 1995-2008 with information 


on pre- and postoperative serum creatinine (SCr) values were included. Patients were 
classified according to postoperative increase in SCr measured 48 hours after surgery 
using the RIFLE criteria; Risk 50-100%, Injury 100-150% and Failure > 150% increase. 
Odds ratios (OR) for mortality within 60 days of surgery and postoperative complications 
were calculated.


Results
Mean age was 65 years, 20% were woman, 21% had eGFR<60 mL/min/1.73m2 and 20% 


had diabetes mellitus. There were 128 (1.9%) early deaths. In the R, I and F categories 7%, 
15% and 21% died, respectively. After multivariable adjustment for potential confounders, 
ORs for early death in the Risk, Injury and Failure categories were 5.38 (95% confidence 
interval (CI) 3.29-8.79), 14.4 (95% CI 7.91-26.3), and 19.0 (95% CI 5.89-61.3) respectively, 
compared with patients without AKI.


Odds ratios for postoperative stroke and mediastinitis in the Risk category were 4.09 
(95% CI 2.32-7.20) and 2.24 (95% CI 1.07-4.67), respectively, as compared with patients 
without AKI. Reoperation for postoperative bleeding was not associated with AKI.


Conclusions
Acute kidney injury following CABG is strongly related to early mortality, postoperative 


stroke and mediastinitis. Patients undergoing CABG should be assessed for the presence of 
AKI postoperatively, in order to predict risk for subsequent mortality and morbidity.
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Mehran Score and Statins for Prevention of Contrast Induced Nephropathy 
in Patients Undergoing Non Emergent Percutaneous Coronary Intervention  
Praveen Kandula,1 Ravish Shah,1 Nishith Singh,1 Nishant Bhensdadia,1 Stephen 
J. Markwell,1 Sankar D. Navaneethan.2  1Internal Medicine, Southern Illinois 
University, Springfield, IL; 2Statistics and Research Consulting, Southern 
Illinois University, Springfield, IL; 3Nephrology and Hypertension, Cleveland 
Clinic, Cleveland, OH.


Aim: Oxidative stress and ischemia are suggested as possible mechanisms of contrast 
induced nephropathy (CIN). Statins may offer renoprotection in both acute and chronic 
kidney disease due to their antioxidant and anti-inflammatory properties. We investigated 
whether use of statins prior to non-emergent percutaneous coronary intervention (PCI) 
reduces incidence of CIN. Methods: We retrospectively evaluated 540 consecutive adult 
patients who underwent non-emergent PCI over a three-year period. CIN was defined as 
≥ 25% or ≥ 0.5 mg/dl increase from baseline creatinine at 48-72 hours. We also classified 
patients based on Mehran score for risk of developing CIN and analyzed effect of statins. 
Results: 353 patients met inclusion criteria. 239 patients were on statins prior to PCI and 
114 were not. Baseline characteristics were similar for both groups. CIN occurred in 75 
patients (21.2%). There was higher incidence of CIN among patients on statins (24.7% vs. 
14%; 95%CI: 1.09-3.67; p =0.02). However, propensity based adjustment for receipt of 
statins revealed no significant differences in CIN between both groups (OR: 1.6; 95%CI: 
0.87-3.22; p=0.12). There were no significant differences in CIN between the groups when 
categorized on Mehran score. Multivariate adjustment of significant predictors revealed 
only Mehran score to be predictive of CIN.
Adjusted OR of significant univariate variables with CIN
Variable Univariate OR Multivariate OR
Age 1.0 0.9
Diabetes 2.1 0.7
CHF 2.0 0.8
PVD 1.8 1.2
CKD 1.9 0.8
Hypotension 5.1 1.8
Diuretic 2.1 1.4
Mehran Score 1.2 1.2*
*p<0.05


No patient required dialysis following PCI. Conclusions: Statin use prior to non 
emergent PCI is not associated with reduction in CIN. Further randomized controlled trials 
based on proper risk adjustment for development of CIN are needed.
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Negative Variation of Serum Creatinine. A New Definition Criterion of AKI?  
Raul Lombardi,1 Alejandro Ferreiro.2  1IMPASA, Uruguay; 2INCC, Uruguay.


Purpose: to test the hypothesis that the decrease in serum creatinine (SCr) in the acute 
setting is equivalent to its rise and should be included in the definition of acute kidney 
injury (AKI)


Methods: Adult pts submitted to cardiac surgery (CS) from 1/1/2000 to 12/31/2007. 
ESRD patient were excluded. AKI was defined by RIFLE criteria. Pts were assembled in 
three groups according to the variation in SCr: G1 ∆SCr <-0.30 mg/dL; G2 ∆SCr -0.29 to 
0.49 mg/dL; G3 ∆SCr ≥0.50 mg/dL. Statistical analysis. Continuous variables are expressed 
as mean (SD) or median (range) and categorical variables as proportions. t test, Mann-
Whitney test, ANOVA, χ2 or the Fisher exact test, when appropiately. Statistical significance 
at two-sided P<0.05. SPSS 15.0 (Chicago, ILL) was used for the analysis.


Results: 5219 consecutive pts were included. Mean age: 64.9±10.8 yrs. Male: 67.1%. 
Euroscore: 5 (0-21). Diabetes: 23%. Cardiopulmonary bypass: 26.5%. Coronary surgery: 
60.4%. AKI: 25.2%. All-cause mortality rate: 5.3%. Differences between groups are 
shown in table 1.
Characteristics of ∆SCr groups


Group 1 Group 2 Group 3 p
n 344 (6.6%) 3559 (68.2%) 1316 (25.2%)
Age 63.2±11.3 63.9±11.1 68.1±9.5 0.000
Euroscore 4 (0-16) 4 (0-18) 6 (0-21) 0.000
Diabetes 22.4% 23.6% 30.2% 0.000
Obesity 25.9% 28.4% 33.9% 0.000
Hypertension 70.6% 67.7% 72.9% 0.000
Preop. use of diuretics 21.2% 17.4% 27.5% 0.000
Preop. use of inotropics 2.0% 1.2% 2.8% 0.000
Baseline SCr 1.69±1.35 1.04±0.29 1.16±0.54 0.000
Contrast whithin 3 days preop. 40.7% 35.7% 31.5% 0.001
Hemodilution index 35.3±8.3 34.5±17.3 35.2±9.1 NS
30-day mortality 3.1% 2.4% 13.0% 0.000


Conclusions 1) Pts with ∆SCr (-) had less comorbidities, higher baseline SCr, and 
received more frequently nephrotoxic drugs before CS, than AKI pts. 2) We hypothesize 
that G1 pts were operated in the recovery phase of a preoperative AKI. 3) Hemodilution 
as an alternative explanation of ∆SCr (-) could be excluded. 4) Therefore, we propose to 
include ∆SCr as definition criterion.
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Prognostic Factors for Development of AKI in Cancer Patients Admitted 
to the ICU  Henrique Palomba, Isac Castro, Veronica Torres, Ludhmila Hajjar, 
Luis Yu.  Nephrology, Instituto do Cancer HCFMUSP, São Paulo, Brazil.


Introduction: Acute Kidney Injury (AKI) is a frequent and severe complication in 
cancer patients especially in the ICU. Multiple etiological factors are usually implicated 
including factors specifically related to the malignancies.


Patients and Methods: A total of 119 cancer patients (pts) admitted to the medical 
Intensive Care Unit (ICU) in a six month period were evaluated for AKI, defined as an 
increase in serum creatinine (SCr) > 0.3 mg/dL over baseline value, according to AKIN Stage 
I definition. Univariate analysis was used to study ICU admission parameters associated 
with AKI occurrence during the ICU stay.


Results: AKI incidence was 50% (n=60), with a mortality rate of 53% (n=32), compared 
to 13% (n=8) for non-AKI patients. The mean age of all patients was 59.1 ± 15.3 years, 
50% (n=50) were male and the mean age of AKI patients was 62 (50-71) years vs 57 (52-
68) years for non-AKI patients, p=ns. 108 patients (91%) had solid tumors and 11 (9%) 
had hematologic malignancies. Sepsis (42.8%) and respiratory failure (21.8%) were the 
major reasons for admission at the ICU. At univariate analysis, the following variables at 
ICU admission were significantly associated with AKI in cancer patients during ICU stay: 
need for vasopressors (64.3 % vs 38.1%; p=0.004), heart rate [89.5 (73.5-102.5) bpm vs 81 
(68-88) bpm; p=0.02], serum potassium [4.2 (3.6-4.6) vs 3.8 mEq/L (3.5-4.2); p=0.006], 
serum pH (7.35 (7.3-7.39) vs 7.39 (7.34-7.42); p=0.006], base excess [-5.5 (-9.2 to -1.8) vs 
-2 (-5 to 0.1); p=0.003], serum phosphorus [3.9 (3.4-4.6) vs 2.9 (2.4-3.9) mg/dL; p=0.0001], 
baseline serum creatinine [1.2 (0.7-1.8) vs 0.6 (0.4-0.8) mg/dL; p=0.01]. Other variables 
previously: advanced age, metastasic or progressive disease, recent chemotherapy and 
performance status were not predictive of AKI.


Conclusions: AKI is frequent in critically ill cancer patients with high mortality. AKI 
incidence can be better estimated by evaluation of the acute organs dysfunction at ICU 
admission than by the characteristics of the underlying malignancy.
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Comparison of Causes and Outcomes in Outpatient Versus Inpatient 
Acquired Acute Kidney Injury (AKI)  Syed Zaidi,1 Michael Schissler,1 Haresh 
Kumar,1 Datinder Deo,1 Michael Brier,1,2 Kenneth McLeish.1,2  1Medicine, Univ 
Louisville; 2VA Medical Center, Louisville, KY.


The causes of inpatient-acquired AKI (I-AKI) and its effect on morbidity and 
mortality are well studied. On the other hand, the causes and outcomes of AKI acquired 
outside the hospital (O-AKI) are not well defined. The current study examined the role of 
administration of inhibitors of the renin-angiotensin system (CEI/ARB) on the development 
of AKI and compared the mortality and severity of AKI between patients with O-AKI and 
I-AKI. Charts from patients discharged from the Louisville VAMC between July, 2004 
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and February, 2007 with a diagnosis of AKI were reviewed. 180 patients were confirmed 
to have AKI by RIFLE criteria. O-AKI was defined as an elevated serum creatinine upon 
hospital admission and I-AKI was defined as an elevated serum creatinine developing at 
least 24 hours after admission. Data were compared using a Chi-square or t-test. O-AKI 
occurred in 78 patients, and I-AKI in 102. There were no differences in age (mean 67.5 yr) 
and gender (male 96.9%) between the groups. Whites were more likely to develop I-AKI, 
while blacks were more likely to present with O-AKI (p=0.036). Baseline serum creatinine 
was 1.28 ± 0.60 mg/dl for I-AKI and 1.73 ± 0.78 mg/dl for O-AKI (p=0.003). CEI/ARBs 
were prescribed in 46 and 57 patients with O-AKI and I-AKI, respectively, and did not 
differ between groups (p=0.36). Death occurred in 25 (13.9%) patients and did not differ 
between the two groups (p=0.56). Significant differences were seen in the severity of AKI, 
as seen in the table (p=0.01), and the length of hospital stay (7.9 ± 1.02 days for O-AKI 
vs 10.7 ± 1.33 days for I-AKI, p=0.036). 17 patients required dialysis, and prevalence of 
dialysis did not differ between patients with O-AKI and I-AKI.


Risk Injury Failure
I-AKI Observed 31 31 39


Expected 38.1 34.7 29.6
O-AKI Observed 36 29 13


Expected 28.9 26.3 22.4
In conclusion, O-AKI was milder, occurred more commonly in blacks and in patients 


with pre-existing renal insufficiency, and was associated with a shorter length of hospital 
stay. CEI/ARBs were prescribed for more than 50% of patients, and their use did not differ 
between O-AKI and I-AKI.
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Acute Kidney Injury in Leptospirosis: Association between RIFLE 
Classification and AKIN with Mortality  Elizabeth F. Daher,1 Geraldo B. Silva 
Junior,1 Krasnalhia Livia S. Abreu,1 Rosa M. S. Mota,1 Sonia M. H. A. Araújo,1 
Oswaldo Gutiérrez-Adrianzén,1 Alexandre B. Libório,1 Antonio Carlos Seguro.2  
1Department of Internal Medicine, Division of Nephrology, Walter Cantidio 
University Hospital, School of Medicine, Federal University of Ceara, Fortaleza, 
Ceara, Brazil; 2Department of Internal Medicine, Division of Nephrology, 
Hospital das Clinicas, University of Sao Paulo, Sao Paulo, Brazil.


Introduction and aims: Leptospirosis is the most important zoonozis in the world. 
The objective of this study is to analyze the association between two AKI classifications 
(RIFLE – “Risk”, “Injury”, “Failure”, “Loss”, “End-stage renal disease” and AKIN – “Acute 
Kidney Injury Network”) with mortality.


Methods: This is a retrospective cohort of patients with confirmed diagnosis of 
leptospirosis admitted to tertiary hospitals in Fortaleza, Brazil from 1985 to 2008. The 
statistical analysis was performed through the software SPSS.


Results: A total of 299 patients were included, with an average age of 37 ± 15 years old; 
60% were male. Patients were classified as “Risk” (5.4%), “Injury” (36.1%) and “Failure 
(58.5%), according to RIFLE criteria, and as AKIN 1 (25.8%), AKIN 2 (17%) and AKIN 
3 (57.2%). Overall mortality was 12.7%. Mortality according to RIFLE classification was 
0% in the “Risk” group, 7.4% in “Injury” and 17.1% in “Failure”. Comparing patients 
with RIFLE “R” or “I” versus “F” there is a significant difference in mortality (6.5% vs. 
17.1%, p = 0.008). Mortality according to AKIN was 5.2% in AKIN 1, 7.8% in AKIN 2 
and 17.5% in AKIN 3. Comparing patients with AKIN 1 or 2 versus AKIN 3 there is a 
significant difference in mortality (6.3% vs. 17.5%, p = 0.005). Oliguria was more frequent 
in patients with RIFLE “F” (48.8%), when comparing with RIFLE “R” (0%) or “I” (17.6%), 
p < 0.001, and in patients with AKIN 3 (45.7%), when comparing with AKIN 1 (11.5%) 
or AKIN 2 (33.3%), p < 0.001.


Conclusions: There is a significant association between RIFLE and AKIN 
classifications with mortality in patients with leptospirosis. These classifications seem to 
have association with severity, as demonstrated with the higher incidence of oliguria and 
death in patients with the worse classifications.
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Use of RIFLE Criteria for the Evaluation of Acute Kidney Injury in a 
Geriatric Medical Intensive Care Unit Population  Francis Dumler, Rajani 
Kosuri.  Division of Nephrology, William Beaumont Hospital, Royal Oak, MI.


Objectives: to evaluate the use of RIFLE criteria in a geriatric population admitted 
to the intensive care unit for the purpose of predicting outcomes in terms of morbidity 
and mortality.


Methods: longitudinal observation of 141 patients older than 65 years admitted to a 
medical intensive care unit (MICU) over an 18 month period. Demographics, renal function 
parameters, APACHE & SOFA scores, length of stay (LOS), readmissions to hospital and/
or MICU, and mortality were evaluated.


Results: mean age 79±5 years; gender 47% male; race 76% caucasian; baseline SCr: 
1.1±0.7 mg/dl; history of chronic kidney disease (CKD): 34%. Upon admission to MICU 
53% of patients had no RIFLE criteria; 27% were at Risk, 13% at Injury, and 7% at Failure. 
Mean serum creatinine increased from a baseline of 1.1±0.7 to a peak of 2.1±2.2 mg/dL 
in the Failure group. MICU LOS was significantly greater (P<0.0001) in Failure patients 
(5.4±3.8) when compared to the Risk cohort (2.1±1.6) days. The duration of acute kidney 
injury was also significantly greater (P<0.0001) in Failure patients (25±29) versus the 
Risk cohort (10±11) days. Mortality rates at one year were significantly higher (P=0.02) 
in patients with Failure (89%) and Injury (63%) when compared to those at Risk (43%) 
or no risk (43%).


Conclusions: the RIFLE criteria are a useful tool for the detection and classification 
of acute kidney injury in a geriatric population.
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Prevention of Contrast-Induced Nephropathy: Bicarbonate Expansion Is 
Not Enough  Ricardo M. Heguilen, Amador A. Liste, Gabriela Rosende, Maria 
A. Smuclir Quevedo, Martin G. Ortenberg, Lautaro M. Albarracin, Amelia R. 
Bernasconi.  Division of Nephrology, Hospital Juan A Fernandez, Universidad 
de Buenos Aires, Argentina.


Introduction: The occurrence of contrast-induced nephropathy (CIN) paralleled the 
increasing number of interventions requiring radiographic contrast administration. The 
aim of this prospective, randomized trial was to assess the impact of 3 strategies directed 
at preventing CIN.


Material and Methods: Consecutive patients (Pts) at risk of CIN (serum creatinine-
Scr ≥ 1.25 mg/dL or Cockroft-Gault-estimated CrC < 50 ml/min/1.73m2) undergoing 
angiographic intervention using a non-ionic-low osmolal iodinated agent (ioversol 320 
mg/mL iodine) were assigned (block randomization) to 3 ml/kg/h infusion of 154-mEq/L 
NaHCO3 from 1 h before and 1 ml/kg/h for the 6 hs following iodine exposure (G-BIC); as 
above + N-acethylcysteine (NAC) 600 mg bid the day before and the day of the procedure 
(G-BIC+NAC) or 3 ml/kg/h infusion of 154-mEq/L NS from 1 h before and 1 ml/kg/h for 
the 6 hs following iodine administration + NAC 600 mg bid the day before and the day of 
the procedure (G-NS+NAC). Scr was measured at baseline and 48-72 hs after exposure 
to contrast media. The main outcome measure was CIN, defined as an increase of 25% or 
more in Scr within 2-3 days of contrast.


Results: 150 Pts ageing 65.7 ± 0.8 years (mean ± SE) - 97 male - completed the 
study. There were no significant group differences in age, weight, BSA, baseline Scr, sex, 
incidence of diabetes, ECF status, concomitant medication, and number of risk factors or 
contrast volume. 27 pts (18% - 22 M p< 0.05) developed CIN, 15 had received BIC, 6 
BIC+ NAC and 6 NS+NAC (p< 0.05). CIN was less frequent in the groups receiving NAC 
(p< 0.005). Pts who developed CIN had similar baseline Scr (1.68 ± 0.04 vs. 1.76 ± 0.07 
mg/dL p: NS) to those who didn’t. Renal function recovered completely within 2 wks and 
none of the pts required RRT.


Conclusions: 1. the prevalence of CIN after low osmolal CM in our high risk Pts is 
similar to the already reported worldwide. 2. NaHCO3 expansion alone has limited value 
in preventing CIN. 3. NAC-based renoprotective measures may be preferable for the 
prevention of CIN in Pts at risk.
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Progression of Diabetic Nephropathy Is an Aggregate of Acute Kidney 
Injury/Acute Renal Failure Episodes  Katherine J. Kelly,1 Jesus H. 
Dominguez.1,2  1Medicine/Nephrology, Indiana University School of Medicine, 
Indianapolis, IN; 2Medicine/Nephrology, Roudebush Veterans’ Administration 
Medical Center, Indianapolis, IN.


Advances in the treatment of diabetic nephropathy include inhibition of the renin-
angiotensin system and improved metabolic control, yet the epidemic of end stage renal 
disease due to diabetes persists. Thus, identification of determinants for progression is 
essential. We investigated renal inflammation and the progression of nephropathy in 
22 Veterans with biopsy-proven diabetic nephropathy. Six controls included patients 
with comparable chronic kidney disease (CKD) due to nephrosclerosis or membranous 
glomerulonephritis. The two groups of patients were of similar age, had comparable 
mean blood pressure and cholesterol levels. Acute tubular necrosis was present in 5/19 
kidneys in diabetes and none in non-diabetics. There were large clusters of neutrophils and 
macrophages adjacent to extensive peritubular and interstitial fibrosis. The mean number 
of neutrophils and macrophages was proportional to serum creatinine level at the time 
of biopsy. Fibrosis ranged broadly (17-75% of interstitial area) with serum creatinine < 
2.5mg/dl at the time of biopsy in diabetes. We found that CKD did not progress linearly, 
but rather, CKD was characterized by a succession of seemingly random acute episodes of 
renal functional loss. The clinical course of 68% of patients was characterized by episodes 
of acute kidney injury (AKI; as defined by RIFLE criteria), not a linear decline in renal 
function. Only 14% of diabetic patients remained dialysis-independent at the end of the 
study (median follow-up 35 months). These data suggest that establishing a “temporal 
landscape” of serum creatinine values in diabetics is clinically important to understand 
progression in CKD, in that CKD in diabetic nephropathy is characterized by unpredictable 
episodes of acute kidney injury/acute renal failure. These events are linked to acute renal 
inflammation and are critical in the progression of diabetic CKD.
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Obesity Is Not Associated with Contrast Nephropathy  R. Manalo, J. 
McMillan, S. Sadjadi, N. Jaipaul.  Nephrology, VAMC Loma Linda, CA.


Radiocontrast exposure may increase morbidity as a result of acute kidney injury (AKI) 
or traditionally defined contrast nephropathy (CN). The pathogenesis of CN may involve 
inflammatory mediators. A link between obesity (OB) and inflammation is evident, but 
whether OB is independently associated with CN is unknown.


We retrospectively identified by chart review over a 1 year period 803 hospitalized 
US Veterans given contrast, excluding cardiac catheterization and end-stage renal disease 
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patients, to determine whether OB, stratified by body mass index (BMI), predicts AKI or 
CN after contrast exposure. AKI and CN were defined as an absolute rise in serum creatinine 
(Cr) of ≥0.3mg/dl or 0.5mg/dl, respectively, within 72 hours of contrast dosing.


Results are shown in the table. The overall prevalence of AKI and CN was 16.1% and 
12.6%, respectively. Patients with AKI or CN were comparable to those without contrast 
injury, except that affected patients tended to be older and diabetic. OB, when stratified by 
BMI, was not associated with development of AKI or CN after contrast exposure.
Patients with and without CN or AKI after Contrast Exposure
Characteristic No CN(N=702) CN(N=101) p value No AKI(N=674) AKI(N=129) p value
Age, years 64.6±13.1 67.1±12.8 0.07 64.5±12.9 67.1±12.7 0.04
Male, n 667 96 0.99 639 124 0.53
White, n 564 84 0.67 541 107 0.42
DM, n 218 42 0.03 209 51 0.06
CHF, n 98 15 0.81 92 21 0.43
BMI, kg/m² 27.3±6.9 27.4±6.6 0.88 27.3±7.0 27.6±6.5 0.64
OB stage, n 0.93 0.88
(BMI<25) 286 39 0.54 277 48 0.37
(BMI 25-30) 211 33 0.28 203 41 0.21
(BMI 31-35) 128 17 0.26 120 25 0.05
(BMI>35) 77 12 0.95 74 15 0.96
Baseline Cr, mg/dL 1.0±0.3 1.0±0.3 0.08 1.0±0.3 1.0±0.3 0.67
Peak Cr*, mg/dL 1.0±0.3 1.4±0.5 <0.01 1.0±0.3 1.4±0.5 <0.01
*within 72hr post-contrast


These findings are consistent with the known prevalence of CN and associations of 
age and DM with CN but would suggest that obesity is not an independent risk factor 
for CN.
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Acute Kidney Injury in the Elderly  Francis McCarroll, Anthony Crosse, 
Dermot McGuckin, John Harty.  Renal Unit, Daisy Hill Hospital, Newry, 
Northern Ireland, United Kingdom.


Introduction
Acute Kidney Injury (AKI) has been well defined in critically ill patients but it has 


been poorly characterised in non-critical admissions. The diagnosis is often made late and 
its clinical consequences under appreciated. Elderly patients are at particular risk for AKI. 
We have assessed the incidence of AKI in patients aged 70 years old and over admitted 
non-critically ill. We also ascertained risk factors for its development and its impact on 
mortality.


Methods
All acute medical admissions aged 70 years old and over who were admitted to Daisy 


Hill Hospital (a 128 bed district general hospital) over a 2 month period were included in 
this analysis. Data (age, gender, diagnosis, co-morbidities, mortality) on all admissions was 
collected retrospectively from a computerised medical record database. Serum creatinine 
measurements for each patient were collected from the hospital laboratory database system. 
The Acute Kidney Injury Network (AKIN) staging for AKI was used.


Results
Complete data was available for 191 patients. The median age was 81 and the majority 


were female (109 vs 82). 63 patients had an AKI during their admission (overall incidence 
of 329 per 1000 patients). 48 patients had AKIN stage 1, 8 patients had AKIN stage 2 and 
7 patients had AKIN stage 3. Only 1 patient had AKI coded as a primary or secondary 
diagnosis on discharge. No patients needed renal replacement therapy. Patients with AKI 
had a higher mortality (9.5% vs 2%, p =0.01).
Presence of Co-morbidities by group
Condition AKI group (percentage) Control group (percentage) p-value
Diabetes 24% 16% 0.11
Hypertension 37% 34% 0.36
IHD 38% 37% 0.47
CCF 27% 13% 0.01
CKD 46% 30% 0.02


Conclusions
AKI is present in over 30% of elderly patients admitted to medical wards. It is often 


unrecognised and associated with a significant increase in mortality. It is clearly associated 
with common co-morbidities such as congestive cardiac failure, and chronic kidney disease. 
Such patient groups should be anticipated to be at high risk of developing AKI. Careful 
attention to measurement of renal function and optimising medical care should be directed 
to these groups on presentation.
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The Association between Blood Product Transfusion and Acute Kidney 
Injury (AKI) in Patients with a Gastrointestinal Bleed (GIB)  Angela M. 
Walcher,1 Angela Keniston,2 Alexander Benson,1 Marc Moss,1 Paula F. Dennen.1,2  
1Univ of Colorado; 2Denver Health Medical Center.


Transfusion of blood products has known risks. The association between transfusions 
and AKI is not well studied. Aims: To determine whether blood product transfusion 
increases the risk for AKI. Design: Retrospective, observational case-control study. 
Methods: We recorded transfusion of packed red blood cells (pRBCs), platelets and fresh 
frozen plasma (FFP) in 219 patients admitted to the ICU for GIB. We defined AKI as a 
50% in-hospital increase in serum creatinine (sCr) from admission. Associations between 
AKI and independent covariates were assessed with Student’s t, Mann-Whitney or Χ2 
test. Multivariable logistic regression analysis performed for each product type. Results: 
Characteristics of AKI and no AKI groups are shown in table 1.


Characteristics of Patients with AKI vs no AKI
AKI No AKI p value^ OR of AKI [95% CI]
n = 25 n = 194


Mean (SD)
Age 54 (7) 61 (16) 0.02
APACHE II score 19 (7) 12 (7) <.0001
Median [95% CI]
Max sCr 2.4 [2.2, 3.9] 1 [1.1, 1.5] <.0001
% of each group
Male gender 60 67 0.49
Hypertension 37 50 0.27
Diabetes Mellitus 35 25 0.35
Acute Respiratory Distress Syndrome 68 7 <.0001
Severe sepsis/septic shock 36 1 <.0001
In-hospital myocardial infarction 32 4 <.0001
End-stage liver disease 92 33 <.0001
IV contrast 28 20 0.36
% of each group receiving 
transfusion
pRBC 96 56 <.0001 12.6 [1.6, 100.8]*†
Platelets 48 12 <.0001 4.6 [1.4, 15.5]**†
FFP 88 29 <.0001 10.1 [2.4, 41.8]**†
≥ 10 total blood products 68 13 <.0001 5.8 [1.8, 19.2]**†
^ Results of unadjusted univariable analysis. * Controlled for gender, HTN, MI, IV contrast & APACHE 
II. ** Also controlled for DM. † Statistically significant in multivariable analysis, p < 0.05. 


Conclusion: Transfusion of pRBCs, platelets and FFP increase the risk of in-
hospital AKI independent of APACHE II score. Risk of AKI may be a clinically relevant 
consideration in the risk-benefit analysis of blood product transfusion in GIB.
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Protein Phosphatase 1 Inhibits Na-K-2Cl Cotransporter Activity Directly 
and Indirectly  Kenneth B. Gagnon, Eric Delpire.  Anesthesiology, Vanderbilt 
University Medical Center, Nashville, TN.


The Na-K-2Cl cotransporter (NKCC1) participates in epithelial transport and in 
cell volume maintenance by mediating the movement of ions and water across plasma 
membranes. Functional studies have previously demonstrated that NKCC1 activity is 
stimulated by protein phosphatase 1 (PP1) inhibitors. In this study, we utilized both 
in vivo (heterologous cRNA expression in Xenopus laevis oocytes), and in vitro (32P 
phosphorylation assays with GST-fusion proteins) experiments to determine if PP1 exerts 
its inhibitory effect directly on the cotransporter, or indirectly by affecting the activating 
kinases. We found that PP1 reduced hyperosmotically-stimulated NKCC1 activity in frog 
oocytes to the same level of water-injected oocytes. Mutation of key residues in the PP1 
binding motif, located in the N-terminal tail of NKCC1, partially ameliorated the inhibitory 
effect of PP1. In vitro experiments demonstrated that PP1 directly inhibits NKCC1 by 
dephosphorylation in a concentration- and time-dependent manner. We also observed that 
PP1 indirectly inhibits cotransporter activity by dephosphorylating the activating kinase, 
Ste20-related proline alanine-rich kinase (SPAK), in a concentration- and time-dependent 
manner. Furthermore, PP1 dephosphorylation of SPAK is significantly greater when the 
N-terminal tail of NKCC1 is present in the in vitro reaction to scaffold the phosphatase 
and kinase in proximity to one another. Taken together, our data are consistent with PP1 
inhibiting cotransporter activity by both directly targeting NKCC1 and indirectly targeting 
SPAK for dephosphorylation.
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Luminal Adenosine Enhances Chloride Secretion across Inner Medullary 
Collecting Duct Epithelium  Madhumitha Rajagopal, Alan C. Pao.  Department 
of Medicine, Division of Nephrology, Stanford University, Stanford, CA.


Defects in natriuretic and natriferic pathways can result in dysregulation of extracellular 
fluid balance and salt-sensitive hypertension. One pathway that may be involved in 
compensatory natriuresis, in response to chronic salt loading, is the adenosine signaling 
pathway. In the kidney, apart from regulating GFR, adenosine is known to directly modulate 
NaCl excretion in the kidney tubule. However, the underlying molecular mechanisms for 
this modulation are not well characterized.


Adenosine receptors (A1 and A2) have been identified on the apical surface of the 
collecting duct. Prior studies have shown that, under salt loaded states, luminal adenosine 
increases in the collecting duct with parallel increases in A2 receptor expression and 
concomitant decreases in A1 receptor expression. Thus, the adenosine pathway appears to 
respond to high salt loading in a coordinate fashion in the collecting duct of the kidney. Here 
we describe a possible mechanism by which adenosine effects NaCl excretion.


We studied ion transport across collecting duct epithelium, using cultured epithelial 
sheets derived from the permanent inner medullar collecting duct cell line (IMCD-K2), 
with an Ussing chamber setup. We show that when ENaC channels are inhibited, adenosine 
applied to the apical bath increases Isc in a dose-dependent manner. This increase is 
completely inhibited by addition of CFTR-inhibitor-172 and DPC (general inhibitor of 
anion secretion). This stimulatory effect is also blocked by the addition of A2A receptor 
antagonist (ZM241385) to the apical bath. In contrast, the addition of A1 receptor antagonist 
(DPCPX) to the apical bath has no effect on Isc. These data indicate that luminal adenosine 
in the IMCD acts via the A2A receptor to enhance Cl¯ secretion, predominantly via CFTR, 
suggesting that adenosine may plan an important role in adaptation to high salt loading 
by stimulating A2A receptors in the apical surface of the IMCD to promote chloruresis 
and subsequent natriuresis.
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Dopamine Regulation of Na-K ATPase Is NHERF-1 Dependent in Opossum 
Kidney (OK) Cells  Syed J. Khundmiri,1,2 Nina Lesousky,1,2 Edward J. 
Weinman,3 Eleanor D. Lederer.1,2  1Medicine, Veteran Affairs Medical Center, 
Louisville, KY; 2Medicine, University of Louisville, Louisville, KY; 3Medicine, 
University of Maryland, Baltimore, MD.


Na-K ATPase (Na-K) activity in proximal renal tubule is regulated by several hormones 
including PTH and dopamine (DA) through phosphorylation of the Na-Kα1 subunit by PKC. 
Having previously demonstrated that NHERF-1 is required for PTH regulation of Na-K, 
we hypothesized that NHERF-1 may also play a role in DA-mediated regulation of Na-K. 
To test this hypothesis, we measured DA regulation of ouabain-sensitive 86Rb uptake (a 
measure of Na-K mediated ion transport) and Na-Kα1 subunit phosphorylation in wild type 
OK (OK-WT) cells, OKH cells (NHERF-1-deficient), and OKH cells stably transfected 
with full length NHERF-1 or NHERF-1 constructs with mutated PDZ1 (PDZ1), PDZ2 
(PDZ2), both (PDZB) domains, or lacking the ezrin-binding domain (EBD). Immunoblot 
analysis showed the near absence of NHERF-1 in OKH cells but equal expression of 
ezrin and Na-K α1 in OK-WT and OKH cells. Treatment with 1µM DA decreased 86Rb 
uptake, increased phosphorylation of Na-K α1 in OK-WT cells, and enhanced association 
of NHERF-1 with DA1 receptor (D1R) in OK-WT but not in OKH cells. Transfection with 
wild type mNHERF-1 or PDZ-1 mutated mNHERF-1 into OKH cells restored DA-mediated 
regulation of Na-K ATPase and D1R association with NHERF-1. DA did not decrease Na-K 
activity, increase Na-K phosphorylation, or increase D1R association with NHERF-1 in 
OKH cells transfected with constructs with the PDZ-2 or both PDZ domains or lacking 
the EBD. DA stimulated association of PKCζ with NHERF-1 in OK-WT and OKH cells 
transfected with any of the NHERF-1 constructs. These results suggest that NHERF-1 
mediates Na-K regulation by DA through its PDZ2 domain and that this domain is important 
for D1R association with NHERF-1 but not for association of PKCζ with NHERF-1.
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PPARγ Antagonists Decrease Na+ Transport Via the Epithelial Na+ Channel 
(ENaC)  Tengis S. Pavlov, Vladislav Levchenko, Alexander Staruschenko.  
Physiology, Medical College of Wisconsin, Milwaukee, WI.


The epithelial sodium channel (ENaC), thought to represent the rate limiting step for 
sodium absorption in the renal collecting duct. Consequently, ENaC is a central effector 
impacting systemic blood volume and pressure. Sodium and water transport are dysregulated 
in diabetes mellitus. Peroxisome proliferator-activated receptor gamma (PPARγ) agonists 
are currently used in the treatment of type 2 diabetes, although their use remains limited by 
fluid retention. The effects of PPARγ agonists on ENaC activity remain controversial. While 
PPARγ agonists were shown to stimulate ENaC-mediated renal salt absorption, probably via 
the Serum- and Glucocorticoid-Regulated Kinase 1 (SGK1), other studies reported that the 
PPARγ agonists-induced fluid retention is independent of ENaC activity. Here we confirmed 
that four chemically distinct PPARγ agonists (pioglitazone, rosiglitazone, troglitazone and 
15-deoxy-∆12,14–prostaglandin J2) do not enhance Na+ transport in cultured renal collecting 
duct principal mpkCCDc14 cells, as assessed by short-circuit current measurements. 
However, the PPARγ antagonist T0070907, and to lesser extent the GW9662 were found 
to decrease Na+ reabsorption across mpkCCDc14 cell layers. Furthermore, pretreatment of 
monolayers with T0070907 diminished the insulin-stimulated sodium transport. We also 
show that GW9662 inhibits mouse ENaC activity when all three subunits are reconstituted 
in Chinese hamster ovary (CHO) cells with PPARγ. In contrast, rosiglitazone has no effect 
on ENaC activity when coexpressed with PPARγ. We conclude that PPARγ activity is 
important for maintaining basal and insulin-dependent transepithelial Na+ transport and 
ENaC activity.


Supported by Carl W. Gottschalk Research Scholar Grant from the American Society 
of Nephrology, the American Heart Association SDG 0730111N, and Medical College of 
Wisconsin Research Affairs Committee New Faculty Grant
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PPARγ Stimulates Paracellular Transport and Inhibits ENaC in Primary 
Inner Medullary Collecting Duct Cells  Sunhapas Soodvilai, Toshinori Aoyagi, 
Tianxin Yang.  Internal Medicine, University of Utah and Veterens Affairs 
Medical Center, Salt Lake City, UT.


The synthetic peroxisome proliferator-activated receptor gamma (PPARγ) agonists, 
which are thiazolidinediones (TZDs) including rosiglitazone (RGZ) and piolgitazone, are 
widely used as insulin sensitizers for treatment of type 2 diabetes but their therapeutic 
potential is limited by a major side effect of fluid retention. Conditional knockout studies 
have demonstrated an essential role of collecting duct (CD) PPARγ in mediating TZD-
induced fluid retention. However, the mechanism of increased fluid reabsorption in the 
distal nephron in response to PPARγ agonists is poorly characterized. We performed 
electrophysiological studies on primary cultures of inner medullary collecting duct (IMCD) 
cells to evaluate mechanisms of rosiglitazone (RGZ)-stimulated ion transport. Following 
exposure to RGZ, amiloride-sensitive short-circuit current (Isc), an index of ENaC activity, 
was unchanged at 24 h but was significantly suppressed at 48 h. Along this line, mRNA 
expressions of all three ENaC subunits (α-, β-, and γ-), as assessed by qRT-PCR, exhibited 
a trend of reduction of at 24 h and a nearly 50% reduction at 48 h (P < 0.05 for all three 
ENaC subunits) in response to RGZ treatment. Despite ENaC inhibition, the transepithelial 
resistance (TER) was significantly reduced, suggesting an alterative route of increased ion 
transport. Subsequently, we examined the effect of RGZ on paracellular Na+ and Cl- flux. 


RGZ treated monolayers exhibited increases of the paracellular Cl- flux, to less extent, the 
paracellular Na+ flux. In contrast, these effects were significantly blunted in the IMCD cells 
derived from mice lacking PPARγ in the CD. In wild type IMCD cells, RGZ selectively 
induced expression of claudin-4 but not other tight junction proteins. Together, our data 
suggest that PPARγ activation stimulates paracellular ion transport and inhibits ENaC in 
primary IMCD cells. Thus, PPARγ activation may reprogram the distal tubular transport 
system in a way to shift from the transcellular to paracellular route.
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The Effects of Cyclosporine on Tight Junction Proteins and Transepithelial 
Electrical Resistance in MDCK Cells  Chang Hwa Lee, Sua Kim, Chong 
Myung Kang, Gheun-Ho Kim.  Department of Internal Medicine, Hanyang 
University College of Medicine, Seoul, Korea.


Purpose: Chloride shunt has been proposed as a mechanism responsible for the 
hyperkalemia in cyclosporine nephrotoxicity as well as in Gordon’s syndrome. Previously 
we reported that in cyclosporine-treated rats the expression of tight junction proteins 
occludin and WNK4 were increased in distal nephrons. Here, using cultured epithelial cells 
we further investigated whether the cyclosporine-induced alteration of the tight junction 
proteins may affect paracellular permeability.


Methods: Mardin-Darby canine kidney (MDCK) strain I cells were used to examine 
the expression of tight junction proteins and changes in paracellular permeability. After 
treatments with different doses (0, 100, 500, and 1000 ng/mL) of cyclosporine, tight 
junction protein expression and paracellular permeability across MDCK monolayers were 
assessed by Western blot analysis and measurement of transepithelial electrical resistance 
(TER), respectively.


Results: Cyclosporine exposure for 72 hours induced concentration-dependent 
differential expression of occludin: an increase by 52% at 100 ng/mL concentration 
(P<0.005) and decreases by 38% at 500 ng/mL (P<0.05) and by 70% at 1000 ng/mL 
(P<0.005). However, ZO-1 and WNK4 showed consistently changing responses to varying 
concentrations of cyclosporine: decreases of ZO-1 (by 27% at 100 ng/mL, P<0.005; by 
35% at 500 ng/mL, P<0.001; by 23% at 1000 ng/mL, P<0.01) and increases of WNK4 
(by 103% at 100 ng/mL, P=0.051; by 181% at 500 ng/mL, P<0.005; by 170% at 1000 
ng/mL, P<0.01). Claudin-1 and claudin-4 showed no significant changes in response to 
cyclosporine treatment. The results of TER were also differential according to concentrations 
of cyclosporine; As compared with controls (9.7 + 1.8 Ω⋅cm2), ∆TER of MDCK monolayers 
was increased by cyclosporine at 500 ng/mL (18.5 + 2.1 Ω⋅cm2, P<0.005) but decreased 
by cyclosporine at 100 ng/mL (-0.9 + 1.2 Ω⋅cm2, P<0.001).


Conclusions: Cyclosporine at a dose of 100 ng/mL in MDCK cells produced a decrease 
in TER. This finding suggests an increase in the paracellular permeability, for which the 
alteration of occludin, ZO-1, and WNK4 protein expression may be responsible.
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The Activation of PGE2 Receptor Type4 in Renal Collecting Ducts Inhibits 
the ENAC Expression by the Activation of PKA and the Induction of 
MKP-1 Via Non-PKA Pathway  Noritaka Kawada,1 Toshiki Moriyama,1 
Harumi Kitamura,1 Maki Shinzawa,1 Carolyn M. Ecelbarger,2 William J. Welch,3 
Christopher S. Wilcox,3 Enyu Imai,1 Hiromi Rakugi,1 Yoshitaka Isaka.1  1Division 
of Nephrology, Osaka University Graduate School of Medicine, Suita, Osaka, 
Japan; 2Division of Endocrinology and Metabolism, Georgetown University, 
Washington, DC; 3Center for Hypertension and Kidney, Diabetic and Vascular 
Diseases and Division of Nephrology and Hypertension, Georgetown University, 
Washington, DC.


Cyclooxygenase-1 (COX-1) deficient mice are salt-sensitive and have blunted 
production of prostaglandin E2 (PGE2). We hypothesized that the PGE2 deficiency in the 
kidney of COX-1 deficient mice causes sodium retention via the abnormal activation of 
sodium transporters. We have reported that the activation of PGE2 receptor type 4 (EP4) 
by its selective agonist (EP4AG; ONO-AE1-329, 10-6M) in cultured mice collecting duct 
(M-1) cells reduces the phosphorylation of Akt and Sgk1, which have been reported to 
posses synergetic effects on the protein trafficking of ENaC. Established role of EP4 is the 
activation of adenylate cyclase, which leads to activate protein kinase A (PKA) via cAMP 
production. The aim of this study was to dissect the role of PKA and non-PKA pathways on 
the phosphorylation of Akt and Sgk1 in M-1 exposed to EP4AG. Selective PKA inhibitor 
(H89, 10-5M) alone have increased the phosphorylated Akt, which was partially blunted 
by EP4AG. H89 had no effect on the EP4AG-reduced phosphorylation of Sgk1. In M-1 co-
incubated with H89, EP4AG increased the expression of MKP-1 mRNA (+3800%, p<0.01 
vs Veh; n=5), which was blunted by selective EP4 antagonist. p38MAPK has been shown 
as an important target of MKP-1 phosphatase activity and, as anticipated, EP4AG reduced 
the phospholylation of p38. Selective inhibitor for p38 (SB203580, 10-5M) reduced the 
phosphorylation of Akt and Sgk1. In conclusion; EP4AG inhibits the phosphorylation of 
Akt and Sgk1 via activating both PKA and non-PKA pathway. Inhibition of p38 signal via 
MKP-1induction can explain the reduced phosphorylation of Akt and Sgk1 by EP4-induced 
nonPKA pathway in collecting duct cells.
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Long-Term Effects of Oxygen Tension on ENaC Function  Russell F. Husted,1 
Hongyan Lu,1 Rita D. Sigmund,2 John B. Stokes.1,2  1Int. Medicine, University 
of IA; 2VA Medical Center, Iowa City, IA.


The pO2 of the renal interstitium decreases dramatically from the surface of the cortex 
to the tip of the papilla. Recent data reveals that regional pO2 is not static, but can change 
under a variety of physiological conditions. We tested the extent to which changes in pO2 
could produce long-term effects on ENaC mediated Na transport (JNa) using mpkCCDc14 
cells as a model. Incubating monolayers in 40% O2 for 24 h produced a 50% increase in JNa; 
a 95% O2 medium produced no further effect. Reducing O2 to 8% reduced JNa by ∼40%. All 
measurements were made acutely in medium containing 20% O2. Incubation for 6 hours at 
these various O2 conditions produced about 1/3 of the magnitude of change observed at 24 
h. Monolayers exposed to adrenocorticosteroids demonstrated an approximate doubling of 
JNa; the effect was additive to that of O2. Lactate production was greatest in the monolayers 
incubated in 8% O2 and decreased progressively as O2 content increased. Changing medium 
pH to mimic that produced by changes in O2 produced no change in JNa. O2 had no effect on 
α- or γ-ENaC protein expression. The β-ENaC subunit was expressed at low levels and was 
difficult to detect with our antibodies. ENaC mRNA levels showed no consistent changes. 
AMP kinase is a candidate to mediate the O2 effect. However, the abundance of this protein 
and that of the phosphorylated (active) protein were not altered by O2. AICAR, an activator 
of AMP kinase decreased JNa as expected, but had no effect on the ability of O2 to produce 
changes in JNa. The stress response protein HSP-70 was minimally affected by oxygen. 
Heme oxygenase-1, another stress response protein, was reduced ∼50% by increased O2, 
but unaffected by 8% O2 (compared to 20% O2). SGK1 mRNA was unaffected by O2, a 
result consistent with the steroid response. Slc2a1 (Glut1), a highly regulated gene product 
was inversely expressed in response to O2 content. These experiments demonstrate that 
changes in O2 availability can have a potent long-term effect on JNa by the collecting duct. 
These effects are parallel and additive to those of corticosteroids. Changes in transcription 
or post-translational modification appear to play an important role.
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Ouabain-Sensitivity of the Na/K-ATPase α1 Subunit Regulates Ouabain-
Induced NHE3 Endocytosis in Proximal Tubule Cells  Jiang Liu,1 Deepak 
Malhotra,1 Zijian Xie,2,1 Joseph I. Shapiro.1,2  1Department of Medicine, University 
of Toledo College of Medicine, Toledo, OH; 2Department of Physiology and 
Pharmacology, University of Toledo College of Medicine, Toledo, OH.


We have shown that cardiotonic steroids such as ouabain and marinobufagenin induce 
endocytosis of the Na/K-ATPase in LLC-PK1 cells in a caveolin and clathrin dependent 
manner (Liu, et al, Kidney Int. 2002, 2004, 2005), and this process also occurs in the 
proximal tubule in vivo and appears to be involved in the natriuresis resulting from increases 
in dietary sodium (Periyasamy, Kidney Int. 2005). The role of cardiotonic steroids in the 
regulation of renal sodium handling is still poorly understood with considerable controversy 
persisting. We speculated that as the renal proximal tubule exclusively express the α1 subunit 
of the Na/K-ATPase and that there are tremendous differences amongst different species in 
terms of the sensitivity of the α1 subunit to ouabain, these differences in sensitivity might 
also explain some differences amongst species in terms of renal sodium handling. In the 
current study, three proximal tubule cell lines with decreasing ouabain sensitivity (HK-2 
derived from humans, LLC-PK1 derived from pigs, and AAC-19 (LLC-PK1 cells with the 
α1 Na/K-ATPase replaced by the less sensitive rat α1 Na/K-ATPase)) were employed. These 
three cell lines were grown to from monolayer on Transwell inserts. Ouabain was added 
to the basolateral aspect and 22Na transport and endocytosis of the α1 Na/K-ATPase and 
NHE3 were examined. We found that the ability of ouabain(10nM for HK-2, 100nM for 
LLC-PK1 and 10µM for AAC-19, treated for 1h) to induce a significant 25-30% inhibition 
of transcellular 22Na+ transport was highly correlated to α1 ouabain sensitivity, which, in 
turn, was related to ouabain-induced endocytosis of the α1 and NHE3. These data suggest 
that the ouabain sensitivity of the Na/K-ATPase α1 subunit may be a regulatory factor 
influencing the magnitude of cardiotonic steroid induced natriuresis in physiological 
settings. Furthermore, the species differences in ouabain sensitivity may explain differences 
among species in the role that cardiotonic steroids play in renal salt handling.
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Ouabain-Infusion and Salt-Loading Induce Endocytosis of the Na/K-ATPase 
α1 Subunit and NHE3 in Sprague-Dawley Rats  Jiang Liu,1 Deepak Malhotra,1 
Zijian Xie,2,1 Joseph I. Shapiro.1,2  1Department of Medicine, University of 
Toledo College of Medicine, Toledo, OH; 2Department of Physiology and 
Pharmacology, University of Toledo College of Medicine, Toledo, OH.


We have previously shown that ouabain induces endocytosis of the Na/K-ATPase and 
NHE3 in porcine proximal tubular LLC-PK1 cells (Liu, Kidney Int, 2002, 2004 and 2005). 
This process requires ouabain-activated Na/K-ATPase signaling, leading to inhibition of 
active transcellular 22Na+ flux without change in intracellular Na+ concentration. We have 
also observed that MBG can also induce endocytosis of the Na/K-ATPase, and natriuresis 
following salt loading can be delayed by antibody neutralization of MBG (Periyasamy, 
Kidney Int. 2005). In the current study, we analyzed renal Na+ excretion and distribution 
of the NaK-ATPase and NHE3 after Sprague-Dawley rats (an outbred Dahl salt-resistant 
strain) were fed a high salt (4%) diet or infused with ouabain (50 mg/kg/day) with an osmotic 
minipump for 7 days; the ouabain infusion essentially doubled plasma [ouabain] (p<0.01). 
Control groups were either given a normal salt diet (0.4% NaCl) or infused with vehicle. 


After 7 days, renal proximal tubules were isolated and processed for surface biotinylation 
and isolation of early endosome fractions. Both salt-loading and ouabain-infusion increased 
urinary Na+ excretion (control 2.7±0.4 mEg/day, salt-loading 18.1±1.7 mEg/day, and 
ouabain-infusion 8.9±1.8 mEg/day. n=10 per group). The high-salt diet decreased the PT 
surface content of both the Na/K-ATPase and the NHE3 (30-40% decreases, both p < 0.01) 
in freshly isolated PTs. Concomitantly, significant accumulation of both the Na/K-ATPase 
and NHE3 (40-80% increases, both p < 0,01) was detected in the EE fractions. Similarly, 
ouabain infusion also produced the same phenotypic changes in the distribution of the 
Na/K-ATPase and NHE3 in the PTs. These data support the hypothesis that endogenous 
cardiotonic steroids are capable of inducing natriuresis by the internalization of both the 
Na/K-ATPase and NHE3 through Na/K-ATPase signaling, and this pathway appears to be 
involved in the adaptation to a sodium load.
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Expression of Klotho Protein in the Hypokalemic Mouse Kidney  Ji-Hyun 
Song,1 Dong He Han,1 Jung Yeon Ghee,1 ShangGuo Piao,1 Jin Kim,2 Chul Woo 
Yang,1 Ju-Young Jung.3  1Transplant Research Center, Division of Nephrology, 
Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul, Korea; 
2MRC for Cell Death Research Center, Catholic University of Korea, Seoul, 
Korea; 3Department of Veterinary Medicine, Chungnam National University, 
Daejeon, Korea.


The Klotho gene is involved in the development of a syndrome resembling human 
ageing. The most characteristic phenotypes seem to be caused by abnormalities in 
calcium metabolism. The Klotho gene is expressed principally in the important tissues for 
calcium homeostasis such as distal tubule cells of the kidney. The purpose of this study 
was to determine the location of the Klotho protein in the mouse kidney and to examine 
the effects of prolonged potassium depletion on the expression. C57BL6 mice were fed 
a low-potassium diet for 2 wk, and control animals received normal chow. After 2 wk 
on a low-potassium diet, urinary volume increased and urinary osmolality decreased, as 
previously demonstrated. Kidneys were processed for immunocytochemistry with antibody 
against Klotho. In normal mice, Klotho was expressed mainly in the cortex, in which it 
was detected in type B intercalated cells and in non A non B intercalated cells of the distal 
convoluted tubule (DCT), connecting tubule (CNT), cortical collecting duct (CCD) and 
outer medullary collecting duct (OMCD), but no immunoreactivity was observed in the 
inner medulla. Hypokalemia had different effects in the expression of Klotho in the mouse 
kidney. Klotho immunoreactivity was markedly reduced in intensity not only in type B 
intercalated cells and in non A non B intercalated cells of the DCT, CNT, and CCD, but 
also in the OMCD, when compared with control animals. These results are in agreement 
with the results of western blot analysis and RT-PCR. In summary, this study demonstrates 
that prolonged potassium depletion is associated with decreased expression of Klotho in 
the DCT, CNT, CCD, and OMCD. These observations suggest that changes in Klotho 
expression in the intercalated cell of the CNT, DCT, CCD, and OMCD may contribute to 
the impaired acid-base regulation associated with potassium deprivation.


Disclosure of Financial Relationships: nothing to disclose
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PAR2 Differentially Controls Sodium and Potassium Homeostasis: Putative 
Role of Prostasin  Alain Doucet, Luciana Morla, Gaelle Brideau, Gilles 
Crambert, May Bloch-Faure, Lydie Cheval, Martine Imbert Teboul.  Laboratory 
of Renal Physiology, Pathophysiology and Genomics, Centre de Recherche des 
Cordeliers, Paris, France.


Proteinase activated receptors 2 (PAR2) are expressed in kidney collecting ducts, a main 
site of control of Na+ and K+ homeostasis, but their function remains unknown. Collecting 
ducts are targets for trypsin-like serine proteases, e.g. kallikrein and prostasin, which increase 
Na+ reabsorption via proteolysis of the Na+ channel ENaC. We evaluated whether prostasin 
might also activate Na+ transport via activation of PAR2 in collecting ducts.


Activation of basolateral PAR2 by trypsin, prostasin or a specific agonist peptide 
induced a sustained stimulation of Na,K-ATPase in cortical collecting ducts. After a transient 
activation of the K+ secreting channel ROMK, activation of PAR2 induced sustained 
inhibition of ROMK and activation of ENaC. PAR2 recruited intracellular pools of calcium 
and induced phosphorylation of ERK, which accounted for the stimulation of Na,K-ATPase. 
Activation of ROMK was sensitive to the wide spectrum kinase inhibitor staurosporine, 
whereas its subsequent inhibition was dependent on ERK and PI3 kinase. Activation of 
ENaC was dependent on ERK and on a staurosporine-sensitive kinase. The role of PAR2 
stimulation on Na+ and K+ transport observed in vitro was confirmed in vivo. In response 
to Na+ restriction, mice collecting ducts showed over-expression of mRNAs for PAR2 
mRNAs, an index of PAR2 activation, and for prostasin. In addition, mice invalidated for 
PAR2 lost more Na+ and K+ than wild types in response to dietary Na+ restriction.


These data demonstrate that PAR2 activation, possibly by prostasin, stimulates ENaC 
and Na,K-ATPase while inhibiting ROMK in the collecting duct, and thereby allow to 
increase Na+ reabsorption while preventing K+ secretion. It is suggested that PAR2 may 
control WNK4 activity in the collecting duct.
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Kinetics of Pendrin Mediated Cl-/HCO3
- Exchange  Anie Azroyan, Kamel 


Laghmani, Dominique Eladari, Gaelle Brideau, Kent A. Riemondy, Aurélie 
Edwards, Alain Doucet.  UMRS872, Centre de Recherche des Cordeliers, 
Paris, France.


Hypertension is secondary to increased sodium reabsorption along the distal nephron. 
The purpose of this study is to decipher the fundamental mechanisms underlying NaCl 
reabsorption in the distal nephron, which given the different cell types constituting the 
distal nephron and the multiplicity of transporters, pumps and channels expressed by these 
cells, requires the development of a mathematical model of Na+, K+, and Cl- exchanges 
along the epithelial cells. The specific goal of the present study is to determine the kinetic 
parameters of the recently discovered Cl-/HCO3


- exchanger Pendrin, which is responsible 
for chloride reabsorption in type B intercalated cells of collecting ducts. The mouse WT 
Pendrin, subcloned into pTarget mammalian expression vector was stable transfected into 
HEK293 cells, selected by the resistance to G418. Changes in intracellular pH (pHi) were 
monitored using the pH-sensitive dye BCECF, at excitation wavelengths of 500 and 450nm. 
To measure the affinity of Pendrin for Cl-, cells were first exposed to Cl- free medium and 
then switched to a Cl- containing solution of variable concentration, resulting in a pHi 
decrease due to Cl-/OH- exchange. Similar experiments were performed to measure the 
affinity of Pendrin for HCO3


-. The effects of inhibitors such as DIDS, furosemide, and 
amiloride on Pendrin activity were also determined. Our results demonstrate that Pendrin 
activity follows Michaelis-Menten kinetics for Cl- and HCO3


-. The Vmax of Cl-/ HCO3
- 


exchanger activity was higher than that of Cl-/OH-. The affinity constants for Cl- and 
HCO3


- are respectively 1.4 and 2.2 mM.
Disclosure of Financial Relationships: nothing to disclose
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A Missense Mutation in KCNA1 – Encoding-Voltage-Gated K+ Channel 
KV1.1 – Is Linked to Autosomal Dominant Hypomagnesemia  Bob 
Glaudemans,1 Jenny van der Wijst,1 Rosana H. Scola,2 Paulo J. Lorenzoni,2 
Angelien Heister,3 Annemiete W. van der Kemp,1 Nine V. Knoers,3 Joost G. 
Hoenderop,1 Rene J. Bindels.1  1Physiology 286, Radboud University Nijmegen 
Medical Centre, Netherlands; 2Neuromuscular Division, Parana Federal 
University, Brazil; 3Human Genetics, Radboud University Nijmegen Medical 
Centre, Netherlands.


Objective: Genetic studies in families with hereditary forms of renal Mg2+ wasting 
revealed new genes involved in Mg2+ homeostasis such as Mg2+ channel TRPM6 and 
magnesiotropic hormone EGF. Yet, our knowledge of renal Mg2+ handling remains 
incomplete. This study aims to detect the affected gene in a Brazilian family with autosomal 
dominant hypomagnesemia.


Methods: A SNP-based linkage analysis was used to identify the candidate region in the 
family with hypomagnesemia. Candidate genes were selected and analyzed for mutations 
by use of PCR analysis. Immunohistochemistry was performed to investigate the renal 
localization of the affected protein. Finally, the effect of the mutation on protein function 
was studied by use of the whole-cell patch clamp technique.


Results: Linkage analysis and subsequent fine-mapping narrowed down the critical 
region to 11.6 cM on the short arm of chromosome 14 containing 31 genes. From this 
region we analyzed KCNA1 and identified a heterozygous A763G mutation. KCNA1 
encodes voltage-gated K+ channel Kv.1.1 in which the identified mutation substitutes 
a highly conserved asparagine at position 255 for an aspartic acid (N255D). Kv.1.1 is 
expressed in the kidney, where it co-localizes with the Mg2+-permeable channel TRPM6 
at the luminal membrane of DCT. Functional analysis showed that the N255D mutation 
results in a non-functional channel with a dominant negative effect on wild-type channel 
functioning. Furthermore, we demonstrated that the N255D channel fails to hyperpolarize 
the membrane potential. Since there is virtually no chemical gradient for Mg2+ transport 
in the DCT, the Mg2+ influx through the luminal Mg2+ channel is driven mainly by a 
favorable membrane voltage.


Conclusion: We hypothesize that Kv1.1 establishes the membrane potential across the 
luminal membrane of DCT cells to generate TRPM6-mediated Mg2+ reabsorption.


Disclosure of Financial Relationships: nothing to disclose
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Characterization of the Mouse ClC-K1/Barttin Complex  Sébastien L’Hoste,1 
Téddy Grand,1 Laurent Beck,2 Mathieu Genete,1 Stéphane Lourdel,1 Jacques 
Teulon.1  1UPMC Univ Paris 06 UMRS 872, Centre de Recherche des Cordeliers, 
Paris, France; 2Inserm U845, Université Paris Descartes, Paris, France.


The renal Cl- channels ClC-K1 and ClC-K2 (or their human orthologs ClC-Ka and 
ClC-Kb) are located on the basolateral membrane throughout the nephron, from the tAL to 
CD, where they play a crucial role in Cl- absorption. Available data on recombinant ClC-Ks 
concern the human and rat species but not the mouse. Here, we investigated the properties 
of mouse ClC-K1 / barttin complex as a first step towards comparison of recombinant and 
native mouse Cl- channels.


We expressed mCLC-K1 channels alone or together with mouse barttin in Xenopus 
oocytes, using two-electrode voltage-clamp to measure currents; protein expression at 
the plasma membrane was evaluated using a luminescence assay. The bath contained 
ND96 medium (96mM NaCl, 2mM KCl, 1.8mM CaCl2, 1mM MgCl2 and 5mM HEPES 
titrated at pH 7.4).


In normal ND96 (pH 7.4, 1.5 mM Ca2+), ClC-K1 alone produced a moderate current 


of 0.46 ± 0.11 µA at +60 mV statistically different from that in non-injected oocytes. Barttin 
enhanced currents by 56.7 ± 0.78 %. ClC-K1 currents followed the anion permeability 
sequence Cl- > Br- > NO3- > I- and were increased by 60 ± 3.2% at external pH 8.0 (n = 
21) and by 75 ± 4.2% (n = 23) in the presence of 5mM external Ca2+ compared to normal 
ND96. DIDS at 0.1 mM inhibited ClC-K1/barttin by 53.2 ± 4.2% (n = 15). In conclusion, 
this study shows that the mouse ClC-K1/barttin complex has properties similar to those of 
the rat ClC-K1 and human ClC-Kb.
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Intact Cytoskeleton Is Required for Small G Protein Dependent Activation 
of the Epithelial Na+ Channel  Alexey V. Karpushev, Daria V. Vachugova, 
Tengis S. Pavlov, Alexander Staruschenko.  Physiology, Medical College of 
Wisconsin, Milwaukee, WI.


The epithelial Na+ channel (ENaC) plays a central role in control of epithelial surface 
hydration and vascular volume. Similar to other ion channels, ENaC activity is regulated, in 
part, by cortical cytoskeleton. Besides, the cytoskeleton is an established target for small G 
proteins signaling. The present studies were designed to investigate whether ENaC activity 
is modulated by changes in the state of the cytoskeleton and whether cytoskeletal elements 
are involved into small G protein mediated increase of ENaC activity. First, the functional 
importance of the cytoskeleton was established with whole-cell patch clamp experiments 
of ENaC reconstituted in CHO cells. Pretreatment with Cytochalasin D (CytD; 10 µg/ml; 
1-2 hrs) or Colchicine (500 µM; 1-3 hrs) to disassembly F-actin and destroy microtubules 
network, respectively, significantly decreased amiloride sensitive current. Furthermore, 
both CytD and Colchicine decreased Na+ reabsorption across mpkCCDc14 principal cell 
monolayers. However, acute application of CytD induced rapid increase in macroscopic 
current. Current density was enhanced 2.1 fold by 15-30 minutes treatment with CytD. 
Single channel measurements under cell-attached conditions revealed similar observations. 
CytD increased ENaC activity in freshly isolated principal cells of the rat collecting duct, 
polarized epithelial mouse mpkCCDc14 cells, and HEK293 cells transiently expressed with 
ENaC subunits. In contract, Colchicine did not have acute effect on ENaC activity. We have 
shown previously that ENaC activity is regulated by several small G proteins. Rab11a, RhoA 
and Rac1 markedly increase activity of ENaC. 1-2 hrs treatment with colchicine or CytD 
abolished effects of these GTPases. Interestingly, that when cells were coexpressed with 
ENaC and RhoA, we did not observe an acute increase in ENaC activity after disruption 
of F-actin with CytD either measured under whole-cell or cell-attached conditions. We 
conclude that tubulin and actin filaments are involved into regulation of ENaC and necessary 
for small G protein mediated activation of ENaC activity.
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Rosiglitazone Improves Natriuretic Response to ECF Expansion and Atrial 
Natriuretic Peptide (ANP) in Rats with Experimental Congestive Heart 
Failure (CHF)  Ilia Goltsman,1 Xinkang Wang,2 Elena Ovcharenko,1 Giora 
Feuerstein,2 Zaid Abassi,1 Joseph Winaver.1  1Physiology and Biophysics, Faculty 
of Medicine, Technion-IIT, Haifa, Israel; 2Wyeth Research, Collegeville, PA.


Background: The side effects of fluid retention and peripheral edema of the 
thiazolidinedione (TZD) class of PPARγ agonists, which limit their use in patients with 
CHF, are believed to be due to direct salt-retaining actions of TZDs on the nephron.


Aims: In the present study, we evaluated the effects of chronic treatment with the TZD 
compound rosiglitazone (RGZ) on the response to saline loading and ANP infusion, two 
natriuretic maneuvers that are known to be blunted in CHF.


Methods: CHF was induced in SD rats by surgical formation of aorto-caval fistula. 
Sham-operated rats served as controls. After two weeks of oral RGZ (30 mg/kg/day) 
or vehicle (Ve) treatment (N=6-10), the response to acute saline load (3.5% of BW) or 
infusion of rat ANP (15, 50 µg/kg/hr, low and high dose, respectively) was assessed by 
clearance methodology. Urinary cGMP excretion in response to ANP infusion was also 
determined.


Results: In response to volume expansion, FENa increased in sham+Ve rats from 
0.4±0.1 to 7±1% and in CHF+Ve rats from 0.09±0.01 to 4.2±0.7%. RGZ significantly 
increased FENa in CHF rats (from 0.3±0.1 to 6.3±0.9%*). In response to ANP infusion, 
RGZ significantly improved FENa in CHF at both low dose (sham+Ve: 3.2±0.7%, CHF+Ve: 
0.4±0.1%, CHF+RGZ: 2.8±0.6%*) and high dose (sham+Ve: 2.6±0.8%, CHF+Ve: 
0.6±0.3%, CHF+RGZ: 3.5±0.9%*). Interestingly, the increase in UcGMP/GFR in response 
to ANP was similar in CHF rats treated with RGZ (91±21 and 219±54.7 pmol/ml, low 
and high dose, respectively) or Ve (102.7±24.3 and 169.8±30.2 pmol/ml). Moreover, blood 
pressure tended to be higher and more stable in CHF+RGZ rats compared with CHF+Ve 
rats. (*P<0.05 or less, CHF+RGZ vs. CHF+Ve).


Conclusion: These findings imply that RGZ can improve renal handling of salt and 
water in experimental CHF, and may argue against the notion that TZD-induced edema 
formation is due to direct renal salt and water retention. Moreover, the results suggest that 
RGZ enhances the natriuretic response to ANP at a step beyond cGMP generation.
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Acute AngII Infusion Stimulates Trafficking of NHE3, NaPi2 and Associated 
Proteins into the Proximal Tubule Microvilli  Anne D. M. Riquier,1 Kaarina 
Pihakaski-Maunsbach,2 Alicia A. McDonough.1  1Cell and Neurobiology, Keck 
School of Medicine of USC, Los Angeles, CA; 2Water and Salt Research Center, 
Institute of Anatomy, University of Aarhus, Denmark.


Angiotensin II (AngII) rapidly stimulates proximal tubule (PT) Na and H2O 
reabsorption. We have previously shown that treating rats acutely with an angiotensin 
converting enzyme inhibitor (ACEI) provokes the rapid redistribution of the Na+/H+ 
exchanger isoform 3 (NHE3), Na+/Pi co-transporter 2 (NaPi2) and their associated proteins 
out of the microvilli and also decreases PT Na and H2O reabsorption. We have also shown 
that AngII infusion increases the number of sodium chloride co-transporters (NCC) in 
the apical membrane of the DCT that are available for reabsorbing NaCl. The aim of 
the present study was to determine whether acute AngII infusion increases abundance of 
NHE3, NaPi2 and associated proteins in the PT microvilli available for reabsorbing NaCl. 
Male Sprague Dawley rats were infused with a dose of captopril (12µg/min for 20min, 
no change in BP or GFR) that increased PT flow rate 20%. Half of the animals were next 
infused with AngII (20ng/kg/min maintaining captopril at 12µg/min for 20min, no change 
in BP or GFR) which restored PT volume flow rate to baseline. Kidneys were fixed for 
microscopy or subjected to subcellular fractionation on density gradients. After captopril, 
NHE3 redistributed to the base of the microvilli and NaPi2 to sub-apical cytoplasmic 
vesicles; after AngII both returned to the microvilli. Additional PT proteins were identified 
that redistributed out of low density microvilli enriched membranes into higher density 
membranes after captopril infusion and back into the low density membranes after AngII 
infusion. These included: the NHE3 associated proteins myosin VI and DPPIV, NaPi2 
associated proteins NHERF-1 and ezrin, also megalin, V-ATPase, aminopeptidase N, 
myosin IIa, and clathrin. In summary, we have identified 11 proteins that traffic into the 
PT microvilli in response to AngII in the absence of a change in BP or GFR. These Na 
transporters and their associated proteins likely contribute to the rapid regulation of PT 
flow rate in response to ACEI or AngII treatment.
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Physiologic Responses to Dietary Potassium Restriction Depend on Dietary 
Sodium Level  Alicia A. McDonough, Li E. Yang, Anne D. M. Riquier, Mien 
Nguyen, Donna H. Lee.  Cell and Neurobiology, Keck School of Medicine of 
USC, Los Angeles, CA.


In general, blood pressure (BP) is an inverse function of dietary potassium (K) to 
sodium (Na) ratio. The specific molecular mechanisms responsible for the effects of K on 
BP have not been determined. Past studies defining the effects of dietary K deficiency in 
rats compared control chow which is low in NaCl (2% KCl-0.74% NaCl, 2K1Na), to KCl 
deficient chow which is low in both KCl and NaCl (0.03% KCl-0.74% NaCl, 0K1Na). 
These studies found that 0K1Na vs. 2K1Na feeding provoked: less weight gain, renal 
hypertrophy, increased renal NHE3, H,K-ATPase and Na,K-ATPase abundance, decreased 
NKCC, NCC, ENaC, AQP2 and ROMK abundance, and recruitment of renin along the 
afferent arterioles. We aimed to determine the effects of dietary K deficiency in Sprague 
Dawley rats fed chow containing 2% NaCl, the % in the typical American diet, for 6 days 
(n = 6): 2%KCl-2%NaCl diet (2K2Na) vs. 0.05%KCl-2%NaCl (0K2Na). Rats were placed 
in metabolic cages for urine collection, anesthetized for arterial pressure measurement 
(BP) and blood collection, sacrificed and kidneys collected. Plasma [K] fell from 3.8 to 
2.4 mM and [Na] remained at 140 mM in both 0K1Na and 0K2Na. Compared to 0K1Na, 
0K2Na gained twice as much weight (6 vs. 3 g/d), had lower BP (93 vs. 101 mmHg) and 
higher urine osmolality (500 vs 325 mOsm). Plasma aldosterone was reduced more than 
50% in 0K2Na vs. 2K2Na (172 vs 417 pg/ml) and was twice as high in 0K1Na vs. 0K2Na 
(413 pg/ml). Assays of renal homogenates of 0K1Na vs. 2K1Na confirmed the previously 
reported differences. In 0K2Na vs. 2K2Na only ROMK and ENaCb abundance were 
reduced (along with reduced aldosterone and BP) and NHE3, H,K-ATPases, Na,K-ATPase 
and AQP2 were unchanged. Conclusions: 1) dietary K restriction-hypokalemia provokes 
decreases in ROMK and ENaC abundance (key to conserve K) in rats fed 0K1Na or 
0K2Na. 2) additional physiologic and transporter changes seen in 0K1Na fed are not due 
to hypokalemia, perhaps are due to lowering total electrolytes or [Cl]. 3) the unexpected 
fall in BP in the 0K2Na group may be due to suppressed production of both AngII (due to 
2% NaCl) and aldosterone (due to low KCl).
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A Microfluidic Bioreactor for Studying Renal Epithelial Cells under Shear 
Stress  Nicholas J. Ferrell,1 Ravi R. Desai,2 Aaron J. Fleischman,1 William 
H. Fissell.3  1Biomedical Engineering, Cleveland Clinic, Cleveland, OH; 
2Cleveland Clinic Lerner College of Medicine, Cleveland, OH; 3Nephrology 
and Hypertension, Cleveland Clinic, Cleveland, OH.


We have developed an optically transparent bilayer microfluidic perfusion bioreactor 
for long term study of renal epithelial cells exposed to well-controlled shear stress. The 
bioreactor consists of apical and basolateral fluidic chambers with a transparent microporous 
membrane fixed between the two layers. The apical chamber contains microfluidic channels 
to provide controlled, physiologically relevant shear stress over the apical surface of the 
cells. The basolateral chamber provides a reservoir for fluid transport across the cell 
layer and provides support for the membrane. The area for cell growth totals 10 cm2. The 
microfluidic systems were fabricated from polydimethylsiloxane (PDMS) using standard 


microlithographic techniques. The membrane was sealed between the chambers by printing a 
thin layer of medical grade epoxy onto both PDMS surfaces. Bioreactors were characterized 
by optical and scanning electron microscopy. The bioreactor’s ability to sustain long term 
viability and differentiated cell function under shear stress conditions was evaluated using 
human renal epithelial cells (HREC). After seeding and attachment under static conditions, 
cells were exposed to ∼1 dyne/cm2 shear for periods of > one week. Immunofluoresence 
for ZO-1 tight junction protein and acetylated α-tubulin (HREC central cilia) were used to 
evaluate cell organization and differentiated function without need to remove the cells from 
the bioreactor. The bioreactor provided leak-free flow over the duration of the perfusion 
experiments. HREC cells showed positive staining for ZO-1 and acetylated α-tubulin. This 
bioreactor design provides a novel platform for studying kidney epithelial cell behavior 
under shear stress. This novel bioreactor has applications in developmant of artificial kidneys 
and the study of cellular response to mechanical forces and ciliary function.
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The Src Tyrosine Kinase Fyn Is a Substrate of the Receptor Protein 
Tyrosine Phosphatase Gamma (RPTPγ) in a CO2/HCO3 Sensitive Signaling 
Pathway in the Renal Proximal Tubule  Lara A. Parker, Frank M. D’Angelo, 
Walter F. Boron.  Dept Physiol and Biophys, Case Western Reserve University, 
Cleveland, OH.


The Src family of non-receptor tyrosine kinases (STKs) can interact with a variety 
of receptors to regulate their activity by tyrosine phosphorylation (PY). STK activity 
is regulated by PY at two sites; Src-pY418 (equivalent to Fyn-pY420) is stimulatory, 
whereas Src-pY529 (equivalent to Fyn-pY531) is inhibitory. RPTPγ is a tumor suppressor; 
its extracellular ligand-binding domain is homologous to carbonic anhydrases. Zhou & 
Boron showed that proximal tubules (PTs) from RPTPγ-null mice cannot modulate HCO3 
reabsorption in response to changes of either basolateral [CO2] or [HCO3]. Although the 
signaling pathway appears to involve EGFR, the details are unclear. Here we provide 
evidence that RPTPγ may transmit CO2/HCO3 signals via Fyn. Suspensions of rabbit PTs 
were exposed for 20 min at 37ºC to a physiological solution at pH 7.40 containing (1) 25 
mM HEPES (2) HEPES + 5% CO2/22 mM HCO3, or (3) HEPES + 10% CO2/44 mM HCO3. 
The PTs were lysed and immunoprecipitated (IP) with antibodies to Fyn or RPTPγ. The 
samples were analyzed by western blot for total pY, and re-probed for total Fyn and total 
RPTPγ. For both Fyn IP and RPTPγ Co-IP, pY-Fyn (but not total Fyn) increased several 
fold in response to stepwise increases in [CO2]/[HCO3]. In parallel work, we expressed in 
Xenopus oocytes FLAG-tagged Fyn alone or with HA-tagged full-length (FL) RPTPγ or 
HA-tagged catalytic domain (CD) of RPTPγ. Alone, in the absence of CO2/HCO3, levels 
of Fyn-pY420 and Fyn-pY531 are both high. With FL-RPTPγ or CD-RPTPγ, Fyn-pY420 
was almost totally absent, whereas Fyn-pY531 remained high. We hypothesize that: (1) In 
the absence of CO2, RPTPγ is active and dephosphorylates Fyn-pY420, thereby inactivating 
Fyn. (2) CO2 decreases RPTPγ activity, allowing unopposed background kinase activity 
to raise Fyn-pY420, and thereby relieve the inactivation of Fyn. The active Fyn could 
contribute to the phosphorylation of EGFR.
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Paracrine ATP Exerts Salt-Dependent Inhibition of ENaC Activity in the 
Collecting Duct Via P2Y2 Receptor Tone  Oleh Pochynyuk,1 Vladislav Bugaj,1 
Timo Ried,2 Paul Insel,2 Volker Vallon,2 James D. Stockand.1  1Physiology, 
Univ. TX HSC, San Antonio, TX; 2Medicine and Pharmacology, UCSD, San 
Diego, CA.


ENaC activity drives sodium reabsorption in the collecting duct to match sodium 
excretion with sodium intake. Improper regulation of ENaC activity results in sodium 
imbalance leading to blood pressure disorders. ENaC activity is known to be controlled 
by systemic sodium levels via aldosterone. In addition, paracrine factors intrinsic to the 
kidney also affect ENaC activity. Here we report that paracrine ATP via P2Y2 receptors 
acutely decreases ENaC activity by reducing Po. Genetic deletion of P2Y2 obviates ATP 
effects on ENaC. Importantly, disruption of local purinergic signaling contributes to 
ENaC hyperactivity providing the mechanism for hypertension in P2Y2 -/- mice. We next 
documented that dietary salt restriction and loading markedly increased and decreased 
ENaC activity and open probability for wild type mice, respectively. Genetic deletion 
of P2Y2 overrides the regulation of ENaC open probability by systemic sodium levels 
with Po remaining extremely high under all dietary conditions. However, the number of 
active ENaC in the membrane declined with increases in dietary Na+ partially mitigating 
increases in Po in P2Y2 -/- animals. Saturation of systemic aldosterone after DOCA treatment 
uncouples ENaC activity from changes in systemic sodium levels in P2Y2 -/- but not wild 
type animals. ENaC activity in the collecting duct is tonically inhibited by endogenous 
ATP. Hexokinase treatment to quench ATP acutely increases ENaC activity above basal 
values. Importantly, the tonic ATP effect is dependent on dietary sodium intake. Preventing 
endogenous ATP signaling markedly increased ENaC activity for mice kept on a high 
sodium diet but had a minor effect for salt restricted animals. We conclude that paracrine 
ATP plays a dominant role in dampening sodium reabsorption upon increases in sodium 
delivery to the distal nephron. Disruption of this intrinsic signaling contributes to the severe 
hypertension in P2Y2 -/- mice particularly when sodium intake is increased in the presence 
of high mineralocorticoids.
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Minocycline Alleviates Neurological Manifestations after Rapid Correction 
of Chronic Hyponatremia  Fabrice Gankam Kengne,1,2 Roland Pochet,1 Jean 
Pierre Brion,1 Guy Decaux.1  1Internal Medicine, ULB Hopital Erasme; 2UTSW 
Dallas.


Background
Osmotic demyelination syndrome (ODS) is a potentially fatal disorder occuring after 


rapid correction of chronic hyponatremia (hypoNa). The exact mechanisms leading to 
demyelination are poorly understood and as a consequence, few therapeutic options are 
available. Recently an increase in the permeability of the blood brain bariier (BBB) has 
been incriminated in ODS development. Minocycline is a neuroprotective agent that has 
been shown to reduce BBB permeability after CNS injury and besides some have reported 
an efficacy of minocycline in others models of demyelination. We investigated the effect 
of minocycline on neurological manifestations, mortality and BBB permeability in a rat 
model of ODS.


Methods
We induced chronic hypoNa by vassopressin infusion with liquid diet in two groups 


of rats. hypoNa was corrected by administration of hypertonic saline with or without 
minocycline.


BBB permeability was assessed by evans blue dye extravasation and neurological 
manifestations along with weight loss and mortality were recorded daily up to 6 days after 
the correction of hypoNa.


Results
We found that minocycline decreased the permeability of the BBB, decrease the 


severity of neurological manifestations (figure 1) but administration of minocycline did 
not resulted in disapearance of ODS lesions and rats treated with minocycline still showed 
a significant morbidity and mortality.


Conclusion
We conclude that minocycline modify the natural course of ODS in rats. This might 


be mediated, at least partly by a drecrease of the BBB permeability. We also showed that 
demyelinative lesions and symptoms could be seen without the opening of the BBB.We 
hypothesize that BBB opening is not essential for developement of ODS, but instead 
contribute to potentialize the clinical manifestations.
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ATP Releasing Connexin 30 Hemichannels Mediate Flow-Induced Calcium 
Signaling in the Collecting Duct  Per Svenningsen,1,2 Arnold Sipos,1 Janos Peti-
Peterdi.1  1Departments of Physiology & Biophysics and Medicine, University 
of Southern California, Los Angeles, CA; 2Physiology and Pharmacology, 
University of Southern Denmark, Odense, Denmark.


ATP in the renal tubular fluid is an important regulator of salt and water reabsorption 
via purinergic calcium signaling that includes the P2Y2 receptor, ENaC and AQP2. Recently, 
we have shown that connexin (Cx) 30 hemichannels are localized to the nonjunctional 
apical membrane of cells in the distal nephron-collecting duct (CD) and release ATP into 
the tubular fluid upon mechanical stimuli, leading to reduced salt and water reabsorption. 
Cx30-/- mice show salt-dependent elevations in BP and impaired pressure-natriuresis. Thus, 
we hypothesized that increased tubular flow rate leads to tubular ATP release through 
Cx30 and triggers autocrine/paracrine intracellular calcium ([Ca2+]i) signaling in the CD. 
Cortical CDs (CCDs) from wild type and Cx30-/- mice were dissected, partially split open, 
and microperfused in vitro. Using confocal fluorescence imaging and the calcium-sensitive 
fluorophore Fluo4, we found that increasing tubular flow rate from 2 to 20 nl/min caused a 
significant 2.1-fold elevation in [Ca2+]i in the wild type CCDs. This response was blunted in 
Cx30-/- CCDs ([Ca2+]i increased only 1.2-fold, P<0.0001, n = 6 each). Our hypothesis was 
also tested by using multiphoton microscopy in intact mouse kidneys. Using the calcium-
sensitive fluorophore rhod-2 injected under the renal capsule, we found spontaneous 
oscillations in [Ca2+]i in CCDs of wild type but not Cx30-/- mice. In some experiments 
tubular fluid flow rate was increased by iv injection of 50 mg/kg furosemide, which led 
to a transient increase in CCD [Ca2+]i in wild type but not in Cx30-/- mice. Taken together, 


these data suggest that mechanosensitive Cx30 hemichannels have an important role in 
the regulation of salt and water reabsorption in the distal nephron and CD via mediating 
tubular ATP release and purinergic calcium signaling.
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Calcium, Magnesium, and Calcimimetics Decrease Paracellular Na+ 
Permeability in Mouse Thin Ascending Limb of Henle’s Loop  Tetsuji 
Morimoto,1 Noriko Sugawara,1 Shinichi Uchida,3 Elnur I. Farajov,2 Fumiaki 
Kamada,1 Naonori Kumagai,1 Ulviyya F. Aslanova,1 Sei Sasaki,3 Shigeru 
Tsuchiya,1 Yoshiaki Kondo.2  1Department of Pediatrics, Graduate School of 
Medicine, Tohoku University, Sendai, Miyagi, Japan; 2Department of Medical 
Informatics, Graduate School of Medicine, Tohoku University, Sendai, Miyagi, 
Japan; 3Department of Nephrology, Graduate School of Medicine, Tokyo 
Medical and Dental University, Bunkyo, Tokyo, Japan.


The ascending thin limb (ATL) of Henle’s loop is known to possess extraordinarily 
high transcellular Cl- permeability via ClC-K1 (Matsumura et al. Nat Genet 1999) and 
paracellular Na+ permeability (Takahashi et al. Kidney Int 1995). We recently reported that 
a physiological dose of extracellular Ca2+ decreases permeability ratio of Na+ to Cl- (PNa/
PCl) in the mouse ATLs (Sugawara et al. ASN meeting 2008).


To further verify an exact mechanism of this phenomenon, we conducted another series 
of studies using in vitro isolated microperfused mouse ATLs. When Mg2+ concentration 
in the bath was increased from 1.5 to 5 mM, PNa/PCl estimated from the NaCl diffusion 
voltage changed from 0.339 ± 0.020 to 0.319 ± 0.020 (n=7, P<0.0001). Increase of Mg2+ 
concentration in the lumen also decreased PNa/PCl. The addition of 30 µM gadolinium, a 
potent calcimimetic, to the basolateral solution also decreased PNa/PCl.


In ClC-K1 knockout mouse ATLs, PNa/PCl ratios were decreased when ambient 
physiological dose of Ca2+, neomycin, and gentamicin were applied to either luminal or 
basolateral side, indicating that transcellular Cl- transport via ClC-K1 is not involved in 
the above phenomena.


To clarify whether the paracellular Na+ permeability was involved in the above 
phenomena, the effects of ambient protamine on basolateral Ca2+-induced decrease of PNa/
PCl were tested. The addition 300 µg/ml of protamine to the basolateral solution strongly 
inhibited changes of PNa/PCl induced by basolateral Ca2+.


These results strongly suggest that basolateral calcium and magnesium play a significant 
physiological role in the regulation of transepithelial Na+ transport via paracellular pathway 
in the mouse ATLs.
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A Novel and Functional Na+-Activated K Channel Is Present in Distal 
Nephron of Rat Kidney  Wen Liu,1 Beth Zavilowitz,1 Sherry Wanderling,2 
Daniel I. Levy,2 Lisa M. Satlin,1 Yuan Wei.1  1Pediatrics, Mount Sinai School of 
Medicine, New York, NY; 2Medicine, University of Chicago, Chicago, IL.


The distal nephron, including connecting tubule (CNT) and cortical collecting duct 
(CCD) plays an important role in renal K secretion and thus the final urinary K excretion. 
The K secretion in these cells seems to involve primarily two K channels: ROMK and 
Ca2+-activated K (BK) channels. Patch clamp and microperfusion studies have suggested 
that ROMK regulates baseline K secretion whereas the BK channel mediates flow-
stimulated K secretion. Specifically, the BK channel may play a role in compensating for 
loss of ROMK function in a mouse model of type II Bartter’s syndrome. However, the BK 
channel properties and its location in rat distal nephron remain unclear. Our patch clamp 
study found that the BK channels in rat CCD are not significantly inhibited by iberiotoxin 
(IBX; n=5), a specific inhibitor of Ca2+-activated BK channel. In addition, in vitro 
microperfused rat CCD, the fast-flow stimulated K transport is also IBX-insensitive (n=2). 
The Ca2+-activated BK channel is encoded by Slo1. As Slo family K channels often have 
overlapping patterns of expression, we investigated the possibility that the big-conductance 
K channels are actually encoded by Slo2. Our studies demonstrate that big-conductance 
Na+-activated K channels encoded by the Slo2 genes are expressed in intercalated cells in 
rat CCD. Patch clamp study indicates this channel is reversibly activated by intracellular 
Na+ and the rectification of the channel current depends on the ratio of intra-/extra-cellular 
K concentrations, the unique characteristics of Na+-activated K channels. Real time PCR 
confirms that the mRNA of Slo2.1 (slick) and Slo2.2 (slack) are present in single rat CCD. 
Finally, immunohistochemistry studies have detected positive Slo2.1 and Slo2.2 channels 
expression in the apical membrane of the intercalated cells. We conclude that functional 
Na+-activated K channels are expressed in apical membrane of intercalated cells in rat CCD. 
The BK channels in rat CCD activated by either Ca2+ or Na+ would be more physiologically 
important in the regulation of renal K secretion.
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Acute and Chronic Effects of Low Doses of Cd on Human Tubular 
Cells  Anja Verhulst,1 Dana Cucu,2 Annelies De Beuf,1 Patick D’Haese.1  
1Pathophysiology, University of Antwerp, Belgium; 2International Center of 
Biodynamics, Bucharest, Romania.


Insights in the pathways of cadmium (Cd) uptake by renal cells is an essential step in 
the understanding of Cd-induced nephrotoxicity in humans. Therefore uptake kinetics of Cd 
were investigated in primary cultures of human tubular cells treated with physiologically 







J Am Soc Nephrol 20: 2009 Cell and Transport Physiology: Inorganic Ions (Na, K, Cl) I 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


128A


relevant concentrations of CdCl2(20-1000 nM) and Cd bound to metallothionein-1 
(Cd7MT-1). Furthermore the potential toxic effect of tubular Cd uptake was investigated 
by analysing the expression of genes such as metallothionein 1 (MT-1), heme-oxygenase-1 
(HO-1), Bcl-2 and Bax by using quantitative real-time RT-PCR.


The uptake of Cd2+ (when Cd was added to the cell culture as CdCl2) occured in a 
dose depending way and followed Michaelis-Menten kinetics with a Km of 324 ±102 
nM. Furthermore, cellular uptake of Cd2+ already reached a plateau after 5 hours of 
exposure, whilst treating the cells with Cd7MT-1 showed a steady increase up to 72 hours 
of exposure. Furthermore, arguments were found for Cd2+ to be taken up by the divalent 
metal transporter-1 (DMT-1) as the uptake was pH dependent, inhibited by zinc (Zn) and 
went along with up-regulation of DMT-1.


Particular genes, known to play a role in cellular toxicity such as MT-1and HO-1were 
upregulated by CdCl2 and suppressed by Cd7MT-1. Results further indicated that pro- (Bax) 
and anti-apoptotic (BCL-2) genes respectively were up- and down regulated during long-
term incubation with CdCl2, whilst incubation with Cd7MT-1 attenuated apoptosis.


In conclusion, our results suggest that in the presence of low, physiologically relevant 
concentrations of Cd, cellular uptake of the element in its free form plays an essential role 
in the observed Cd-associated renal toxicity.


Disclosure of Financial Relationships: nothing to disclose


TH-PO074


Common Mutations Allow for a Simplified Genetic Screening Algorithm 
for Caucasian Patients with Gitelman Syndrome  Karl P. Schlingmann,1 
Maximilian Swoboda,1 Julia Wagner,1 Nikola Jeck,1 Carsten Bergmann,3 
Martin Konrad,2 Rolf F. Maier,1 Hannsjoerg W. Seyberth,1 Guenter Klaus.1  
1Pediatrics, Philipps University, Marburg, Germany; 2Pediatrics, Wilhelms 
University, Muenster, Germany; 3Human Genetics, RWTH Aachen University, 
Aachen, Germany.


Gitelman syndrome (GS) is an autosomal recessive renal salt wasting disorder 
characterized by hypokalemic alkalosis with hypomagnesemia and hypocalciuria. It is 
caused by inactivating mutations in the SLC12A3 gene coding for the thiazide-sensitive 
NaCl-cotransporter (NCCT) expressed in the distal convoluted tubule. Among the different 
forms of salt wasting with hypokalemic alkalosis often summarized under the term 
Bartter syndrome, GS is the most frequent variant with more than 100 different mutations 
identified thus far.


Here, we describe the genetic characterization of a large cohort of 73 Caucasian GS 
patients from apparently unrelated families. We could identify 117 out of 146 expected 
mutant alleles, a detection rate comparable to previous publications. Interestingly, two 
thirds of patients were found to carry at least one of five mutant alleles (G741R, G439S, 
C994Y, IVS24(+1)G>T, L859P), 11 Patients (15%) are carriers of two of the five mutant 
alleles either in compound heterozygous or homozygous state. In addition, 46 different 
mutations, 29 of which are novel, were identified.


Construction of a detailed haplotype map of the SLC12A3 locus by SNP and 
microsatellite based analyses revealed that individuals with each of the five mutant 
alleles share an identical core haplotype pointing to a common ancestor for each of the 
five mutations.


Using this Information, a new screening algorithm was developed in order to reduce 
the considerable screening costs in GS. Aiming at a sensitivity of 80% of detecting at least 
one mutant allele in Caucasian patients with suspected GS, a cost reduction by up to 80% 
can be achieved. When applying this screening algorithm to a larger, independent cohort 
published recently, similar results were obtained.


In conclusion, the knowledge of common mutations allows for a more cost and time 
effective genetic screening of Caucasian patients with GS.
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Urea Protects Against Brain Complications after Excessive Correction of 
Chronic Hyponatremia  Fabrice Gankam Kengne,1,2 Alain Soupart,1 Roland 
Pochet,1 Jean Pierre Brion,1 Guy Decaux.1  1ULB Hopital Erasme; 2Department 
of Internal Medicine, UTSW Dallas.


Background
Severe hyponatremia (hypoNa) is associated with significant morbidity; however, its 


rapid correction might lead to devastating demyelination of the CNS. This syndrome is 
called osmotic demyelination syndrome (ODS). Both increased in the permeability of blood 
brain barrier (BBB) and microglial activation were reported as potentializing factors in 
ODS. We previously showed that rapid, safe and efficient correction of hypoNa could be 
achieved with urea. Nevertheless, little is known about its mechanisms of action.


Materials
We used a rat model of ODS to investigate the effect of urea on the BBB and microglial 


activation after rapid correction of chronic hypoNa. Chronic hypoNa was induced by 
combination of vasopressin infusion and liquid diet (Verbalis et al 1995) and corrected either 
with hypertonic saline or with urea. Mortality and morbidity were recorded up to 6 days 
after the correction and, evans blue dye was used to assess the permeability of the BBB 24 
hrs after correction and we investigated microglial activation in animals of both groups.


Results
We confirm our previous finding about the safety of urea in the correction of chronic 


hyponatremia compared to hypertonic saline alone. we showed that treatment of chronic 
hyponatremia with urea was not associated with a increase permeability of the BBB, in 
contrast to treatment with hypertonic saline. At end, we showed that correction of chronic 
hyponatremia with urea did not result in microglial activation.


Conclusion
Correction of chronic hyponatremia with urea is safe and effective. It is not accompanied 


with pathological changes on BBB, microglial activation, and myelin, in contrast to 
correction with hypertonic saline. therefore, clinicians should take into consideration this 
treatment when rapid correction of severe hypoNa is necessary.
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Adenosine 1 Receptor Activation Increased Oxygen Consumption in 
Proximal Tubule Cells, Independently from NHE3, but Is Suppressed 
by Superoxide  Lina Nordquist,1 Fredrik Palm,1,2 Zaiming Luo,2 William J. 
Welch.2  1Department of Medical Cell Biology, Uppsala University, Uppsala, 
Sweden; 2Division of Nephrology and Hypertension, Georgetown University, 
Washington, DC.


Sodium hydrogen exchanger-3 (NHE3) is the major Na+ uptake pathway in proximal 
tubule cells (PTC), thus reflecting PTC oxygen consumption (QO2). Adenosine activation 
of type 1 receptors (A1-AR) increased Na+ uptake in the proximal tubule. NADPH oxidase 
blunts NHE3 activity, but its effects on the A1 adenosine receptor (A1-AR) are not known. 
We tested the effects of the A1-AR agonist cyclohexyladenosine (CHA) and/or S-1611 (10–5 
M), a selective inhibitor of NHE3, in immortalized mouse PTC with stable over-expression 
of the NADPH oxidase subunit p22phox. All cells were maintained at 37°C and 5% CO2, 
in DMEM/F12 medium containing 5% FBS. PTC overexpressed with p22phox had 4-fold 
greater superoxide (O2


-) production and lower (-30%) QO2 than control cells. Cells were 
incubated with CHA (10–9 M) and/or S-1611 (10–5 M) and QO2 was determined on free 
floating cells using a 37°C gas-tight plexiglas chamber with continuously stirred buffer 
solution. Cell suspension was injected into the chamber, and the rate of O2 disappearance, 
adjusted for protein concentration, was measured by a modified O2-sensor. S-1611 reduced 
QO2 by 50±5%. After S-1611, CHA increased QO2, suggesting the A1-AR activation of 
QO2 is independent of NHE3 activity. The effect of CHA to increased QO2 was reduced in 
p22phox overexpressed cells, which indicates the NHE3-independent pathway is sensitive 
to O2


-. In conclusion, the A1-AR activation of QO2 is independent of NHE3 activity, but 
suppressed by increased NADPH oxidase activity.
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Gating-Associated Conformational Rearrangements in the Region 
Preceding the Second Transmembrane Domain of ASIC1a  Christopher 
J. Passero, Sora Okumura, Marcelo D. Carattino.  Renal-Electrolyte Division, 
Department of Medicine, University of Pittsburgh, Pittsburgh, PA.


Acid-sensing ion channels (ASICs) are members of the degenerin/epithelial sodium 
channel (ENaC) family of cation channels. These channels are organized as homo- or 
hetero-trimers. ASIC subunits have an intracellular N- and C- termini, two transmembrane 
domains (TM), and a large extracellular region. ASICs exist in a basal, functionally 
inactive state, but undergo concerted activation and desensitization in response to acute 
extracellular acidification. We used voltage clamp fluorometry to define the role of the region 
preceding TM2 (pre-TM2) in activation and desensitization. Cysteine substitutions in the 
tract K421-E425 (pre-TM2) were generated in a Cys-less construct. Oocytes expressing 
C70L-E425C channels labeled with Alexa Fluor 488 C5-maleimide showed a change in the 
emission of the fluorescent probe in response to extracellular acidification. The time course 
of the fluorescence change correlates with the activation, but not with the desensitization of 
C70L-E425C channels. A change in fluorescence in response to extracellular acidification 
was not observed in oocytes carrying an inactivating mutation (C70L-W287G-E425C), 
although these channels were labeled and expressed at the plasma membrane. This 
indicates that pore opening occurs in conjunction with a conformational rearrangement 
of the pre-TM2. mASIC1a exists in a resting state at pH 7.4, but it desensitizes when 
the extracellular pH is changed to 7.0. To determine if the pre-TM2 region has different 
conformations in the resting and desensitized states, we assessed for state-dependent 
changes in accessibility to covalent modification by MTSET. Oocytes expressing control 
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(C70L) and mutant channels carrying cysteine mutations in the tract 421-425 were treated 
with MTSET (100 µM) at pH 7.0 (i.e., desensitized state) or 7.4 (i.e., resting state). State-
dependent changes in accessibility to MTSET modification were observed in oocytes 
expressing C70L-K422C, C70L-Y424C, and C70L-E425C channels. Our results suggest 
that the pre-TM2 couples proton-binding within the periphery of the extracellular domain 
to opening of the channel’s pore.
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Characterization of Kir4.1 (KCNJ10) Disease Mutations in Xenopus 
Ooctytes  Daniel A. Gray, Coeli M. B. Lopes, David M. Williams.  Medicine, 
University of Rochester, Rochester, NY.


Recently, several families were reported having childhood seizures, sensorineural 
deafness, ataxia, mental retardation and a Gitelman’s-like phenotype which were linked to 
recessive mutations in KCNJ10. To better understand the molecular mechanism underlying 
this condition, we expressed all seven published mutations in Xenopus oocytes and measured 
currents with two-electrode voltage clamp. We find decreased whole-cell currents, relative to 
wild-type (WT), for R65P, G77R, C140R, T164I, R199X and R297C of 38, 19, 4, 8, 0 and 
7% respectively (at -120 mV with 4 mM K+ in the bath; N ≥ 7 oocytes per measurement). 
One mutant, A167V, showed currents similar to WT (76% of WT), but it was linked to 
disease only as the compound heterozygote, A167V/R297C, which showed no current. To 
test for the possibility of a subtle phenotype in the heterozygous state, we co-expressed 
each mutant with WT in a 1:1 ratio. R65P/WT, T164I/WT, A167V/WT and R297C/WT had 
current similar to WT/WT implying rescue of the mutant protein in the heterozygous state. 
G77R/WT and C140R/WT had currents lower than H2O/WT, suggestive of a dominant 
negative effect. Finally, the nonsense mutation, R199X/WT, had current indistinguishable 
from H20/WT, suggesting a haplo-insufficient state, consistent with the mutant subunit not 
contributing to formation of functional channels. Since the functional channel may exist 
as a heteromultimer of Kir4.1 and Kir5.1, we co-expressed Kir5.1 (10:1) with either WT 
or mutant Kir4.1. “Rescue” of the mutant channel current by Kir5.1 was not observed for 
any of the mutants. These results are consistent with decreased Kir4.1 function underlying 
the observed renal phenotype and raise the possibility of a subtle phenotype in carriers of 
G77R, C140R and R199X.
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Phospholipase A2 Group VI Is a Target for Vasopressin Signalling in the 
Thick Ascending Limb  Alexander Paliege,1 Tom Roeschel,1 Saskia Seidel,1 
Thomas Kahl,1 Kerim Mutig,1 Ralf Mrowka,2 Nicholas R. Ferreri,3 Sebastian 
Bachmann.1  1Institute of Vegetative Anatomy, Charité-Universitätsmedizin 
Berlin, Berlin, Germany; 2Institute of Vegetative Physiology, Charité-
Universitätsmedizin Berlin, Berlin, Germany; 3Department of Pharmacology, 
New York Medical College, Valhalla, NY.


In the present study we attempted to elucidate the role of the calcium-independent 
isoform of phospholipase A2 (iPLA) in the vasopressin mediated activation of the thick 
ascending limb (TAL) type 2 Na-K-2Cl- -cotransporter (NKCC2).


To this end we used PCR, Western blot and immunohistochemistry to study the renal 
expression of iPLA in control rats and in Brattleboro rats (DI rats) chronically treated 
with the selective V2 vasopressin receptor agonist desmopressin (5ng/h; 3d) or vehicle 
via osmotic minipump. Cultured rat medullary TAL cells (mTAL cells) and the iPLA 
inhibitor, bromoenol lactone (BEL), were employed to study the effect of iPLA on NKCC2 
phosphorylation. Immunohistochemistry showed strong iPLA expression in the basolateral 
membrane and in the cytosol of TAL and weaker expression in the other nephron segments 
of control rats. Treatment of DI rats with desmopressin reduced outer medullary iPLA 
protein abundance to 52% of controls (p<0.05). Treatment of mTAL cells with 5mM BEL 
for 1h markedly increased phospho-NKCC2 abundance (1.25-fold of control; p<.05) and 
membrane localization, whereas total NKCC2 remained unchanged.


In summary, we have shown that iPLA is expressed in the TAL of rat kidney where 
it exerts an inhibitory effect on NKCC2 phosphorylation. Downregulation of iPLA may 
therefore be an important mechanism of AVP mediated urine concentration.
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Preclinical Study To Investigate the Pathology of NSF: The Role of Renal 
Impairment  Martin A. Sieber,1 Thomas Steger-Hartmann,2 Marian Raschke,2 
Thomas Frenzel,1 Hubertus Pietsch.1  1Contrast Media Research, Bayer Schering 
Pharma AG, Berlin, Germany; 2Non Clinical Drug Safety, Bayer Schering 
Pharma AG, Berlin, Germany.


Rationale and Objectives: Nephrogenic systemic fibrosis (NSF) is an acquired, 
idiopathic disorder observed only in patients with severe renal dysfunction. This patient 
population is characterized not only by severely reduced renal function, and, thus, reduced 
capacity to eliminate gadolinium-based-contrast-agents (GBCAs), but also by other 
characteristics, including hyperphosphatemia and elevated cytokine levels.


The aim of this study was to elevate the potential role of hyperphosphatemia and 
prolonged circulation time. Further, the potential induction of cytokines by GBCAs was 
evaluated


Methods and Materials: To evaluate a potential role of hyperphosphatemia on 
the release of Gd from GBCAs in human serum, Gd release from all marketed GBCAs 
was evaluated by HPLC-coupled-Mass-Spectrometry and compared to control serum. 
To evaluate the potential role of longer GBCA circulation time, renally impaired 5/6 
nephrectomized rats were injected with GBCAs. Gd concentration were measured and 
animals were examined for macroscopic skin lesions. Further, changes in cytokine levels 
following the administration of GBCAs was also determined.


Results: Elevated phosphate levels caused an increased release of Gd from the linear 
GBCAs. Nephrectomized rats receiving linear GBCAs showed higher Gd concentrations 
over time. Both findings were most prominent for the non-ionic linear GBCAs. No changes 
in release of Gd or in Gd concentration were observed with the macrocyclic GBCAs. 
Nephrectomized rats showed a higher propensity to develop NSF-like skin lesions after 
administration of the non-ionic linear GBCAs. In a separate experiment those skin changes 
were proceeded by elevated levels of cytokines such as MCP-1 and MCP-3.


Conclusion: These preclinical studies suggests that patient with severe renal disease 
may be at risk for increased Gd release and higher Gd retention. It is possible that the elevated 
cytokine levels in ESRD patients might have a synergistic effect with the Gd induced 
cytokine levels. The results underscore the importance of a high complex stability.
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Omega-3 Fatty Acid Supplementation Attenuates Oxidative Stress, 
Inflammation and Tubulo-Interstitial Fibrosis in the Remnant Kidney  
Won Suk An,1 Hyun Ju KIM,2 Kyu-Hyang Cho,3 Nosratola D. Vaziri.2  
1Internal Medicine, Dong-A University, Busan, Republic of Korea; 2Division 
of Nephrology and Hypertension, University of California, Irvine, Irvine, CA; 
3Internal Medicine, Yeungnam University, Daegu, Republic of Korea.


Significant reduction of renal mass initiates a series of hemodynamic and non-
hemodynamic events which lead to proteinuria, glomerulosclerosis, tubulo-interstitial 
injury and end-stage renal failure. Lipid mediators derived from fatty acids participate 
in regulation of renal hemodynamic and non-hemodynamic processes that influence 
progression of renal disease. We tested the hypothesis that omega-3 fatty acid (O-3FA) 
supplementation may retard progression and attenuate upregulation of pathways involved 
in oxidative stress, inflammation and fibrosis in rats with renal mass reduction. Sprague-
Dawley rats were subjected to 5/6 nephrectomy (CRF) and randomly assigned to the 
untreated and O-3FA-treated (0.3 g/kg/day by gastric gavage for 12 weeks) groups. 
Sham-operated rats served as controls. The untreated CRF rats exhibited proteinuria, 
hypertension, azotemia, upregulations of renal tissue NAD(P)H oxidase (p<0.05), MCP-
1 (p=0.039), COX-2 (p=0.008), PAI-1(p=0.007), TGF-β (p=0.007), Smad2 (p<0.001), 
α-SMA (p<0.001), fibronectin (p<0.001) and hepatocyte growth factor (p<0.05), activation 
of ERK1/2 (p=0.008) and NFkB (p=0.002), downregulation of Smad 7 (p=0.01), intense 
mononuclear leukocyte infiltration (p<0.05), tubulo-interstitial fibrosis (p<0.001) and 
glomerulosclerosis (p<0.001). O-3FA supplementation significantly ((p<0.05) lowered 
COX-2, NAD(P)H oxidase (NOX-4, gp91phox, p47 phox, p22 phox), PAI-1, TGF-β, 
connective tissue growth factor, α-SMA, fibronectin, Smad2 and MCP-1, raised Smad7, 
and attenuated, ERK1/2 and NFkB activation, tubulo-interstitial fibrosis. TGF-β and α-SMA 
staining is markedly reduced in the tubulointerstitial areas of a remnant kidney treated with 
O-3FA. Thus long-term O-3FA supplementation can reduce or reverse up-regulation of 
pro-oxidant, pro-inflammatory and pro-fibrotic pathways and attenuate tubulo-interstitial 
fibrosis in the remnant kidney.
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ACE2 Inhibition Increases Albuminuria Via an AT1 Receptor-Dependent 
Mechanism in 5/6 Nephrectomized Mice  Marc Dilauro, Dominique Genest, 
Anthony Carter, Susan Robertson, Kevin D. Burns.  Kidney Research Centre, 
Dept. of Medicine, Ottawa Hospital Research Institute, University of Ottawa, 
Ottawa, ON, Canada.


Angiotensin-converting enzyme 2 (ACE2) is a mono-carboxypeptidase that converts 
angiotensin II (Ang II) to angiotensin-(1-7). We previously showed that inhibition of 
ACE2 increases albuminuria in 5/6 nephrectomized (5/6 Nx) mice. To determine if this 
response involves AT1 receptors, the effect of losartan was studied in 5/6 Nx mice, with 
or without ACE2 inhibition. Male FVB mice (8 weeks) underwent sham surgery (Sham) 
or 5/6 Nx and were administered either losartan (5/6 Nx+los: 25 mg/kg/day), the ACE2 
inhibitor MLN-4760 (5/6 Nx+MLN: 80 mg/kg sc q 2 days) or both (5/6 Nx+MLN+los) 
for four weeks. Kidney cortical ACE2 protein expression was decreased in 5/6 Nx and 5/6 
Nx+MLN mice, associated with a modest decrease in kidney cortical ACE2 activity. In 
5/6 Nx mice, losartan significantly reduced systolic BP (5/6 Nx: 121 ± 6, 5/6 Nx+los: 98 ± 
3 mm Hg, n=12; P<0.05), whereas the decrease in BP with losartan in MLN-treated mice 
was not significant (5/6 Nx+MLN: 122 ± 5, 5/6 Nx+MLN+los: 111 ± 3 mm Hg; n=11-12). 
5/6 Nx significantly decreased FITC-inulin clearance compared to Shams but this was not 
affected by losartan or MLN. Whole kidney and plasma Ang II levels were significantly 
increased in 5/6 Nx mice, compared to Shams (kidney Ang II: Sham: 81 ± 3; 5/6 Nx: 
117 ± 8 pg/g kidney; n=8, P<0.05). However, losartan with or without MLN did not alter 
kidney or plasma Ang II levels, compared to 5/6 Nx mice. No differences in whole kidney 
or plasma levels of Ang-(1-7) were observed between groups. Losartan partly decreased 
urinary albumin excretion in 5/6 Nx mice, and reversed the increase in albuminuria in 5/6 
Nx+MLN mice (5/6 Nx: 117 ± 22, 5/6 Nx+MLN: 338 ± 58, 5/6 Nx+MLN+los: 115 ± 5 
ug/mg Cr; n=11-12; P<0.05, 5/6 Nx+MLN vs 5/6 Nx+MLN+los). These results indicate 
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that kidney ACE2 is down-regulated in the 5/6 Nx mouse and that further inhibition of 
ACE2 increases albuminuria via an AT1 receptor-dependent mechanism. ACE2 may protect 
against non-diabetic kidney injury by decreasing AT1 receptor activation.
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Pharmacological AT2 Receptor Stimulation Ameliorates Hypertrophy and 
Fibrosis in Uremia-Associated Cardiomyopathy  Harm Peters,1 Alice Mika,1 
Tanja Loof,1 Nina Althoff,1 Hans-H. Neumayer,1 Thomas Unger,2 Ulrike M. 
Steckelings,2 Stephanie Krämer.1  1Nephrology, Charité-Universitätsmedizin 
Berlin, Humboldt-Universität, Berlin, Germany; 2Pharmacology, Center for 
Cardiovascular Research, Charité-Universitätsmedizin Berlin, Humboldt-
Universität, Berlin, Germany.


Purpose
RAS activation plays a key role in both renal and cardiovascular disease. Actions of the 


angiotensin type (AT) 1 receptor have been related to mediating fibrosis and inflammation. 
In order to characterize the potentially antagonizing AT2 receptor, we analyzed the effect 
of Compound 21 (C21), a selective AT2 receptor agonist, on myocardial changes in a 
model of CKD.


Methods
CKD was induced by subtotal nephrectomy (SNX) in male rats. For 12 weeks 


following groups were formed: Sham (n=4); SNX (n=10) and SNX+C21 (0.15 mg/ kg 
BW/day., n=10).


Results
After 12 weeks, SNX animals showed significantly increased systolic blood pressure 


(155±5 mmHg) and blood creatinine levels (0.7±0.06 mg/dL). C21 administration lowered 
moderately blood pressure (144±3 mmHg, p=NS) and creatinine (0.6±0.03 mg/dL). In the 
heart, chronic uremia lead to significantly increased heart weight (0.4±0.03 vs. 0.3±0.01 g/ 
100 g BW in sham), cardiomyocyte diameter (21±0.4 vs. 17±0.7 µm in sham), connective 
tissue fibre content (40±3.6 vs. 13±2.0 %/ section in sham), collagen I (148±10 vs. 125±10 
% vs. GAPDH in sham) and IL-6 protein expression (3.2±0.6 vs. 0.2±0.1 % vs. GAPDH 
in sham) and infiltration with macrophages (4.7±0.5 vs. 0.6±0.1 cells/section in sham) and 
lymphocytes (5.5±0.3 vs. 0.7±0.2 cells/ section in sham). C21 treatment lowered heart 
weight by -15%, cardiomyocyte diameter by -16%, connective tissue fibre content by 
-50%, collagen I by -25% and IL-6 by -71% and infiltration with macrophages by -78% 
and lymphocytes by -71%, respectively.


Conclusion
Selective AT2 receptor stimulation significantly ameliorates uremic cardiomyopathy 


in experimental CKD. The AT2 agonist acts through anti-hypertrophic, anti-fibrotic 
and anti-inflammatory pathways. The study provides direct insights into the role of the 
AT2 receptor and introduces a novel mode to beneficially alter RAS activity in uremic 
cardiomyopathy.
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Downregulation of Renal Drug Transporters in Chronic Renal Failure  
Judith Naud,1,2 Josee Michaud,1,2 Melina Dani,1,2 Marie-Josee Hebert,3 Michel 
Roger,3 François Madore,1 Francois A. Leblond,1 Vincent Pichette.1,2  1Service 
de Nephrologie et Centre de Recherche, Hopital Maisonneuve-Rosemont, 
Montreal, QC, Canada; 2Departement de Pharmacologie, Universite de 
Montreal, Montreal, QC, Canada; 3Centre de Recherche, Hopital Notre-Dame, 
Montreal, QC, Canada.


The most commonly used immunosuppressors are calneurin inhibitors (CNI), such as 
cyclosporin and tacrolimus. Both are nephrotoxic molecules which cause graft dysfonction 
and chronic graft rejection. CNI toxicity is caracterised by glomerular and vascular 
impairments, but lesions are also present in the tubular region. CNIs are substrate and 
inhibitor of various kidney drug transporters such as p-glycoprotein (P-gp) and organic-
anion-transporting-polypeptides (Oatp) located in tubular cells. We have recently shown 
a modulation in expression and activity of various drug transporters in rats suffering from 
chronic renal failure (CRF). Indeed, intestinal P-gp and multidrug-resistance-related-
protein 2 (MRP2) show decreased protein expression and activity in CRF, just like hepatic 
Oatp2. Our hypothesis is that CRF (as observed in failing grafts) decreases kidney drug 
transporters, leading to intracellular accumulation of drugs secondary to reduced active 
drug secretion.


Two groups of rats were studied: control and CRF. CRF was surgically induced in 
young male rats by 5/6 nephrectomy and remnant kidneys were collected for analysis 
42 days post-surgery. Compared to control rats, we observed important decreases in the 
protein expression of P-gp (51.3%, p<0.001), MRP4 (38.6%, p<0.001), Oat3 (82.0%, 
p<0.05) and Oatp2 (79.9%, p<0.001) in CRF suffering rats with similar decreases in gene 
expression. Finally, the renal secretion of 3H-digoxin (a specific substrate of Oatp2 and 
P-gp, like CNIs) was decreased in CRF rats, compared to control, as shown by a 4 times 
greater accumulation of digoxin in CRF rats’ kidney.


Our results demonstrate that CRF affects the expression and activity of several kidney 
drug transporters. This could explain the tubular toxicity of many drugs, including CNIs, 
and partly explain the onset of chronic graft rejection by CNI accumulation in the renal 
tubular cells.
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Uremia Reduces Cardiac Expression of Angiogenic Factors and 
Vasculogenic Function of Bone Marrow–Derived Stromal Cells  Hyunjin 
Noh,1 Mi Ra Yu,1 So Young Jin,2 Jin Nam Hyun,1 Hi Bahl Lee,1 Dong Cheol 
Han.1  1Hyonam Kidney Laboratory, Soon Chun Hyang Univ., Seoul, Republic 
of Korea; 2Department of Pathology, Soon Chun Hyang Univ., Seoul, Republic 
of Korea.


Background: CKD is associated with substantially increased risk for cardiovascular 
disease (CVD). We hypothesized that inadequate angiogenic response to ischemia of uremic 
patients could result from both abnormalities of cardiac expression of angiogenic factors 
which attract vasculotropic bone marrow (BM)-derived stromal cells (MSC) and reduced 
angiogenic action of MSC.


Materials and Results: Uremia was induced by partial kidney ablation in C57Bl/6J 
mice. Sham-operated mice served as controls. At 6 weeks after nephrectomy, uremic mice 
had significantly higher serum urea (89.4±14.0 vs. 35.4±4.9 mg/dl) and creatinine (0.5±0.2 
vs. 0.3±0.1 mg/dl) levels and lower hematocrit concentrations (40.8±6.8 vs. 53.7±3.1 %) 
than controls. Heart tissues and BM were collected and MSC were generated by their 
adherence to plastic dishes. Osteogenic and adipogenic differentiation was confirmed by 
established protocols. Masson’s Trichrome staining showed that collagen deposition within 
the heart was significantly increased in uremic mice. The expression of mRNA for VEGF 
receptor 1 (VEGFR1), FGF-2, and SDF-1α was significantly decreased in uremic heart 
whereas VEGF expression did not change. Uremic MSC showed significantly decreased 
proliferation and defects in in vitro angiogenesis assessed by matrigel tube formation. 
The mRNA expression of angiogenic factors such as FGF-2, HGF, VEGF and its receptor 
VEGFR1 was significantly decreased in uremic MSC whereas the expression of fibroblast 
specific protein-1, a myofibroblast marker, was significantly increased. A significant 
reduction in SDF-1α expression was observed in uremic MSC whereas its receptor, CXCR4, 
was significantly increased. Dysfunction of MSC caused by uremia was confirmed in control 
MSC stimulated with indoxyl sulfate, a uremic toxin.


Conclusions: These results have provided the first documentation of abnormal cardiac 
expression of angiogenic factors and dysfunction of MSC, which may provide an explanation 
for the disproportionately high risk for the CVD in patients with CKD.
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Myeloperoxidase Derived Oxidants Damage Artery Wall Proteins in an 
Animal Model of Chronic Kidney Disease Accelerated Atherosclerosis  
Lixia Zeng, J. Byun, A. Giri, J. Wang, Subramaniam Pennathur.  Department 
of Medicine/Nephrology, University of Michigan, Ann Arbor, MI.


Atherosclerotic cardiovascular disease is the leading cause of death in patients 
with chronic kidney disease (CKD). However, the molecular mechanisms underlying 
this increased risk remain poorly understood. We developed an animal model of CKD-
accelerated atherosclerosis and investigated the role of specific oxidative stress pathways. 
Male LDL receptor deficient (LDLr–/–) mice at age 6 weeks were subjected to sham (Control) 
or 5/6 nephrectomy (CKD) surgery. Subsequently, the animals were maintained in either in 
low or high fat diets (HFD) for up to 24 weeks (4 groups; n ≥ 7/group). As anticipated, the 
CKD mice had significantly higher plasma creatinine, lower hematocrit, decreased body 
weight and higher mortality. Interestingly, the blood pressure was unchanged in the CKD 
mice compared with controls. In order to determine whether CKD and HFD synergistically 
accelerate atherosclerosis, the extent of atherosclerosis was determined by 2 independent 
techniques a) en face aortic lesion area determination and b) cross sectional analysis at the 
root of the aorta to determine luminal narrowing and lesion thickness. Quantification of 
lesion area revealed that CKD mice had significantly elevated aortic plaque area, necrotic 
core, fibrosis and greater luminal narrowing. The cholesterol content and macrophage 
infiltration were elevated in the aortic lesions of the CKD animals. HFD exacerbated 
these changes in the CKD mice consistent with the hypothesis that CKD and HFD act in 
concert and accentuate atherosclerosis in this model. Immunochemical studies showed 
co-localization of myeloperoxidase and two specific oxidation products of this enzyme 
(nitrotyrosine and dityrosine) in the atherosclerotic lesions. We confirmed these findings 
by quantifying nitrotyrosine content by isotope dilution mass spectrometry. Importantly, 
the nitrotyrosine content of aortic proteins was markedly elevated in CKD group (12.6 
± 1.1 vs 22.6 ± 1.5 µmol/mol tyrosine; p < 0.05). These findings implicate a previously 
unsuspected role for myeloperoxidase derived oxidants in artery wall damage in CKD 
accelerated atherosclerosis.
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Downregulation of Liver Drug Metabolizing Enzymes in a Murine Model of 
Chronic Renal Failure  Melina Dani,1,2 Caroline Boisvert,1,2 Josee Michaud,1,2 
Judith Naud,1,2 Stephane Lefrancois,1 Francois A. Leblond,1 Vincent Pichette.1,2  
1Service de Nephrologie et Centre de Recherche, Hopital Maisonneuve-
Rosemont, Montreal, QC, Canada; 2Departement de Pharmacologie, Universite 
de Montreal, Montreal, QC, Canada.


Drug metabolism could be altered in patients with chronic renal failure (CRF). In the 
rat, this phenomenon is secondary to a decrease in liver cytochrome P450 (CYP450) and 
phase II enzymes, particularly N-acetyltransferase 2 (NAT2). The purpose of this study 
was to determine the effects of CRF on liver CYP450 isoforms and NAT2 expressions in 
a CRF mouse model.
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Two groups of mice were studied: CRF induced by 3/4 nephrectomy and control. 


Liver protein expression and mRNA level of the major CYP450 isoforms involved in 
drug metabolism (CYP1A2, 2C29, 2D, 2E1 and 3A11) and NAT2 were measured by 
western blot and real-time PCR, respectively. CYP3A activity was also assessed by the 
N-demethylation of erythromycin. Results showed a significant reduction in the protein 
expression of CYP1A2 (55%, p<0.05), 2C29 (30%, p<0.05) and 3A11 (40%, p<0.005) in 
CRF mice compared with control animals. There was no significant modification in protein 
expression of CYP2D and 2E1. Furthermore, real-time PCR revealed a marked reduction 
in mRNA levels of CYP1A2 (60%, p<0.005), 2C29 (55%, p<0.005) and 3A11 (40%, 
p<0.005) in CRF mice. When compared with control animals, CRF mice displayed a 25% 
(p<0.05) reduction in N-demethylation of erythromycin. As for NAT2, protein expression 
decreased by 30% (p<0.05) and mRNA levels by 20% (p<0.05).


In conclusion, this study demonstrates that protein expressions of liver CYP1A2, 
CYP2C29 and CYP3A11 are downregulated in CRF mice, secondary to reduced gene 
expression. Phase II enzymes are similarly affected by CRF. This will allow the use of 
knockout mice to determine the mechanism underlying CRF-induced downregulation of 
liver drug metabolizing enzymes.
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Chronic Kidney Disease-Induced HMGB1 Elevation Worsens Sepsis-
Induced Acute Kidney Injury  Asada Leelahavanichkul,1 Yuning Huang,1 
Xuzhen Hu,1 Hua Zhou,1 Takayuki Tsuji,1 Jeffrey Kopp,1 Jürgen Schnermann,1 
Kevin Tracey,2 Peter Yuen,1 Robert Star.1  1NIDDK, NIH, Bethesda, MD; 
2Laboratories of Biomedical Science, Feinstein Institute for Medical Research, 
Manhasset, NY.


We recently showed that kidney dysfunction/interstitial fibrosis (folate model) 
predisposes mice to sepsis mortality (normal/sepsis:15%; folate/sepsis:90%); agents that 
increased survival in normal septic mice were ineffective in this two-stage model. To 
determine how chronic kidney disease (CKD) impacts sepsis, we used 5/6 nephrectomy 
(Nx) in strains with different sensitivity to 5/6 Nx. CD-1 and 129Sv (but not C57BL/6) 
mice developed severe albuminuria, glomerulosclerosis, interstitial fibrosis, and increased 
creatinine within 4 and 12 wk, respectively. CKD or sepsis alone caused progressive 
rises in serum HMGB1 (mimicking human CKD), serum VEGF, and splenic apoptosis; 
the rate of CKD progression correlated with increases in serum HMGB1, VEGF, and 
spleen apoptosis, but not inflammatory cytokines (TNF-α, IL-6, IL-10). Sepsis severity 
(assessed by cytokines and tubular vacuolization) after 5/6 Nx/sepsis also correlated with 
rate of CKD progression. Furthermore, spleen apoptosis may be a source of HMGB1 in 
CKD and sepsis since 1) Ang II infusion for 4 wk in 5/6 Nx C57BL/6 increased splenic 
apoptosis and serum HMGB1; 2) Olmesartan treatment of 5/6 Nx CD-1 for 4 wk reduced 
splenic apoptosis and serum HMGB1; 3) splenectomy reduced serum HMGB1 50% after 
sepsis. Anti-HMGB1 was ineffective in normal mice, perhaps due to lower baseline serum 
HMBG1 levels [normal 78±20 ng/ml vs 5/6 Nx 178±36]. Anti-HMGB1 but not sFLT-1 
attenuated sepsis and sepsis AKI (SCr 0.72±0.06 vs 1.0±0.11 mg/dl) following 5/6 Nx. 
5/6 Nx prolonged the half-life of exogenous HMGB1, suggesting renal metabolism/
excretion. We conclude that CKD increases sepsis severity in mice, in part, by systemic 
accumulation of HMGB1 derived from CKD- and sepsis-induced splenic apoptosis, and 
reduced renal clearance. Only combined chloroquine/sFLT-1 (anti-VEGF) treatment was 
successful in the folate/sepsis model; however, targeting HMGB1 alone was sufficient in 
the 5/6 Nx/sepsis model.


Disclosure of Financial Relationships: nothing to disclose


TH-PO089


Restoration of Tubular Reabsorption of Albumin and Expression of 
Membrane Transporters by mTOR Inhibition in Rats with Chronic Renal 
Failure  Satohiro Masuda, Shunsaku Nakagawa, Kumiko Nishihara, Ken-ichi 
Inui.  Pharmacy, Kyoto University Hospital, Kyoto, Japan.


Important molecular events at proximal tubules in progressive chronic renal failure 
cases are yet unclear. On the basis of microarray analyses of isolated proximal tubules, 
it has been demonstrated that the genes involved in cell proliferation and inflammatory 
responses are significantly expressed in the remnant kidneys of 5/6 nephrectomized rats. 
In the present study, we examined the pharmacological effect of the administration of 
everolimus, an inhibitor of mammalian target of rapamycin (mTOR), on functional and 
expressional adaptations in 5/6 nephrectomized rats. Everolimus was administered daily for 
14 days in 5/6 nephrectomized rats at 2 and 8 weeks after renal ablation. Depression of the 
activated mTOR pathway by everolimus treatment was confirmed by reduction in the level 
of phosphorylated S6, which resulted in the decrease in the levels of smooth muscle alpha-
actin and kidney injury molecule-1 in the remnant proximal tubules of 5/6 nephrectomized 
rats. In addition, histological analysis revealed that the dilatation of proximal tubules was 
reduced by the treatment with everolimus. At eight weeks after nephrectomy, everolimus 
administration restored tubular reabsorption of albumin, and expression of membrane 
transporters in the proximal tubules such as SGLT1 (SLC5A1), NHE3 (SLC9A3), PEPT2 
(SLC15A2), OCT1 (SLC22A1), OCT2 (SLC22A2), OAT1 (SLC22A6), OAT3 (SLC22A8) 
and MATE1 (SLC47A1). However, those of PEPT1 (SLC15A1), P-glycoprotein (ABCB1) 
and Na+/K+-ATPase were not affected by the treatment of everolimus. These findings indicate 
that marked activation of mTOR pathway in proximal tubules plays a significant role in 
progressive tubular damage, and mTOR inhibitors elicit renoprotective effects against 
ameliorated proximal tubular functions in end-stage renal disease.
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Effect of Rapamycin in the Rat Remnant Kidney Model  Luigi Villa, Fabrizio 
Grosjean, Francesca Castoldi, Nicoletta Serpieri, Enrico Pertile, Mariarosa Arra, 
Clara Migotto, Noemi Maggi, Vittoria Esposito, Filippo Mangione, Mariadelfina 
Molinaro, Ciro Esposito, Antonio Dal Canton.  Nephrology, Policlinico San 
Matteo, University of Pavia, Pavia, Italy.


Aim: In chronic nephropathies rapamycin exerts contrasting effects. We evaluated the 
effects of rapamycin in 5/6 nephrectomy (NX) rats.


Methods: NX rats were randomized to rapamycin (RA, n=11, 1.5 mg/kg i.p.; trough 
level: 11±4 ng/ml) or vehicle (CT, n=8). Prior to sacrifice (day 90), pimonidazole (PIM) 
was injected to assess tissue hypoxia.


Results: Rapamycin did not affect renal function whereas it halted kidney and 
glomerular hypertrophy. Rapamycin reduced proteinuria, glomerular and tubulointerstitial 
fibrosis (measured by sirius red) as well as epithelial-to-mesenchymal transition (EMT), 
machropages infiltration (CD68), hypoxia, Hypoxia Inducible Factor-2α (HIF-2α), 
lymphatic vessels density (measured by podoplanin, POD) and Vascular Endothelial Growth 
Factor receptor 3 (VEGFr3). On the contrary, it increased glomerular POD.
Table 1
Parameters CT RA
sCrea (mg/dl) 1.8 ± 1.1 1.7±0.7
Crea. Clear (ml/min) 0.2±0.1 0.2±0.1
kidney/body weight 0.7±0.2 0.4±0.1*
glomerular volume (106µm3 5.0±2.3 1.4±0.2
SBP (mmHg) 172±19 174±18
Proteinuria (mg/day) 341±156 101±114*
Sirius red glom (% pos area) 29.4±21.1 5.9±2.4*
Sirius red int (% pos area) 35.5 ±12.6 6.2±3.1*
αSMA (score) 3.2±0.5 0.8±0.3*
vimentin (score) 3.3±0.6 1.1±0.6*
E-cadherin (score) 1.8±0.3 3.3±0.2*
CD68+ (cells) 88±39 13±6*
PIM (score) 3.4±0.2 1.4±0.3*
HIF-2α+ (score) 74±50 32±19*
POD (vessels/field) 32.7±12.0 5.2±1.4*
VEGFr3 /%pos glom area) 7.5±3.0 3.6±1.7*
POD (% pos glom area) 13.9±5.6 33.8±10.0*
p<0.05


Conclusions: Rapamycin reduced compensatory hypertrophy and fibrosis, hallmarks 
of progressive kidney damage. It modulated hypoxia via HIF-2α and inhibited EMT, 
inflammation and lymphangiogenesis. Rapamycin reduced proteinuria by preserving 
podocyte structure, which involves VEGFr3 as a novel mediator. Rapamycin pleyotropic 
effects may halt the progression of chronic kidney disease.
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Microarray-Based Transcriptional Profiling of Isolated Proximal Tubules 
in the Remnant Kidneys of Rats after 5/6 Nephrectomy  Kumiko Nishihara, 
Satohiro Masuda, Atsushi Yonezawa, Shunsaku Nakagawa, Ken-ichi Inui.  
Pharmacy, Kyoto University Hospital, Kyoto, Japan.


The kidney is a heterogeneous organ with many types of cells; therefore, it is difficult 
to elucidate cell-specific changes in molecular events in the kidney. Little is known about 
the role of proximal tubules in the pathogenesis of the progression of chronic renal failure 
(CRF), although proximal tubules are important components involved in the maintenance 
of body fluids as well as renal transport of xenobiotics and nutrients. We conducted 
microarray analyses of isolated proximal tubules from 5/6 nephrectomized (Nx) rats. Renal 
proximal tubules were microscopically isolated from sham-operated and Nx rat kidneys 
at 1, 2, 4, and 8 weeks after surgery. The transcriptome data were collected and analyzed 
using Rat Genome Survey Microarray® (Applied Biosystems). After the experimental data 
were classified into biological functions according to gene ontology, we observed that the 
expression of cell cycle- or cytoskeleton-related genes was significantly altered at 1 and 
2 weeks after 5/6 nephrectomy. Inflammation- and immune-related genes were frequently 
observed at 8 weeks after surgery. However, transforming growth factor-1 or connective 
tissue growth factor was not detected in the isolated proximal tubules. These results clearly 
indicate that the present microarray data accurately reflects the responses of the proximal 
tubules to CRF, without any contamination from other nephron segments and infiltrating 
immune cells. Furthermore, administration of everolimus, a potent inhibitor of mammalian 
target of rapamycin (mTOR), markedly reduced compensatory hypertrophy in the remnant 
kidneys. In conclusion, we could successfully elucidate proximal tubules-specific and time-
dependent changes in gene expression profiles and demonstrated that the mTOR pathway 
was associated with tubular pathogenesis in CRF.
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Bone Marrow Derived Endothelial Progenitor Cells Prevent the Progression 
of Chronic Renal Failure  Odongua Sangidorj,1,2 Seung Hee Yang,2 Ji Zhe 
Jin,2 Jin Suk Han,1 Suhnggwon Kim,1,2 Yon Su Kim.1,2  1Department of Internal 
Medicine, Seoul National University College of Medicine, Seoul, Korea; 2Kidney 
Research Institute, Seoul National University, Seoul, Korea.


The damaged endothelial cells and impaired angiogenesis characterize the histologic 
features of chronic renal failure (CRF). Although many studies tried to elucidate the role 
of endothelial progenitor cells (EPCs) on re-endothelialization and angiogenesis, the effect 
of EPC treatment on the progression of CRF remains largely unknown.


CRF was induced in C57BL/6 mice by 5/6 nephrectomy. EPCs were isolated from bone 
marrow and grown in conditioned media. Progenitor cells were defined as demonstrating 
the expression of endothelial cell markers. The serial changes of kidney function and 
histologic features were carefully scrutinized with/without EPC injection. In CRF mice, 
the renal function was deteriorated steadily over time and maintained, BUN of CRF mice 
was 3 times higher than that of control mice at 4 weeks (80±8.2 mg/dL vs. 23±1.6, p<0.05), 
and was persistently elevated (at 20 weeks, CRF vs. control; 104±15.3 mg/dL vs. 27±3.2, 
p<0.05).Whereas CRF mice that were introduced with EPCs (EPC-CRF mice) showed the 
less elevation of BUN at 4 weeks of disease (71+9.5 mg/dL) and throughout the observation 
period, it was maintained low compared to CRF mice (at 20 weeks,49+5.5 mg/dL vs. 
104+15.3, p<0.05). A reduction of proteinuria was also associated with EPC injection. 
EPCs were present at the glomeruli as well as tubulointerstitial area until the eighth week 
after transfer. EPC administration revealed reno-protection inducing down-regulation of 
the expressions of proinflammatory cytokines and adhesion molecules in the kidney at the 
early period of disease when the renal function and histology of CRF and EPC-CRF mice 
were not significantly different. Whereas the angiogenic molecules such as VEGF, KDR, 
and thrombospondin-1 were preserved by EPC treatment.


In conclusion, bone marrow derived EPCs demonstrated the renoprotective capacity 
through the preservation of healthy endothelial structures in kidney at the early period of 
disease and may have therapeutic potentials as cell therapy.
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Decreased Stromal Cell-Derived Factor-1 in Chronic Kidney Disease: 
Implications for Regeneration of the Microvasculature  Andrew Advani,1 
Darren Yuen,1 Kerri Thai,1 Suzanne L. Advani,1 Kim A. Connelly,1 David 
Kepecs,1 Manish M. Sood,2 Ian W. Gibson,2 Darren J. Kelly,3 Richard E. 
Gilbert.1  1Keenan Research Centre, Li Ka Shing Knowledge Institute, St 
Michael’s Hospital, Toronto, ON, Canada; 2Health Sciences Centre, University 
of Manitoba, Winnipeg, MB, Canada; 3Department of Medicine, St Vincent’s 
Hospital, Melbourne, VIC, Australia.


Stromal cell-derived factor-1 (SDF-1) is a CXC chemokine that in addition to recruiting 
progenitor cells also plays a role in endothelial maintenance by signaling through its cognate 
receptor, CXCR4. Its site-specific distribution within the kidney is, however, unclear as is 
its potential modulation in the setting of progressive renal injury. Immunostaining of human 
kidney tissue revealed abundant expression of SDF-1 protein in glomerular podocytes and 
also in vascular smooth muscle cells and scattered distal tubular epithelial cells. Expression 
in rat kidney was also primarily glomerular, with an intriguing predilection for the macula 
densa. To assess its modulation in the setting of injury, SDF-1 expression was examined in 
the kidneys of subtotally nephrectomised (STNx) rats, a model of progressive proteinuria 
and declining GFR. The kidneys of STNx rats showed evidence of both podocyte dropout 
(WT1 positive nuclei/glomerulus, sham 4.9±0.4, STNx 3.0±0.3 [p<0.01]) and capillary 
rarefaction (JG-12 immunolabeling [% proportional area], sham 22.7±0.02, STNx 12.6±0.02 
[p<0.001]), which was associated with a substantial reduction in SDF-1 mRNA as assessed 
by real time PCR (SDF-1 mRNA:18S rRNA [AU], sham 1.23±0.38, STNx 0.40±0.08 
[p<0.05])). In cultured human glomerular endothelial cells, recombinant SDF-1 induced 
intracellular signaling as evidenced by increased phosphorylation of MAP kinases ERK1/2 
(p<0.01 vs. control), a process that was antagonized by the CXCR4 inhibitor AMD3100. The 
pattern of distribution and reduced expression in the setting of kidney injury suggests that 
SDF-1, like vascular endothelial growth factor, exerts a protective effect on the glomerular 
endothelium. Augmentation of the SDF-1/CXCR4 signaling pathway may represent a novel 
therapeutic target to prevent microvascular loss in chronic kidney disease.
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Niacin Improves Renal Lipid Metabolism and Slows Progression in Chronic 
Kidney Disease  Kyu-Hyang Cho,1 Hyun-ju Kim,2 Vaijinath S. Kamanna,3 
Nosratola D. Vaziri.2  1Department of Internal Medicine, Yeungnam University, 
Daegu, Korea; 2Division of Nephrology and Hypertension, University of 
California, Irvine, Irvine, CA; 3Atherosclerosis Research Center, Department 
of Veterans Affairs Healthcare System, Long Beach, CA.


Chronic kidney disease (CKD) causes impaired clearance of triglyceride-rich 
lipoproteins, oxidative modification of LDL, HDL deficiency and HDL dysfunction. 
Uptake of oxidized lipoproteins via scavenger receptors, reabsorption of filtered protein-
bound lipids and increased filtered glucose per nephron, cause lipid accumulation and 
promote progression in the diseased kidney. Cellular lipid homeostasis is regulated by their 
influx, synthesis, HDL-mediated efflux and catabolism. Given niacin’s favorable effect 
on triglyceride and HDL metabolism and its anti-inflammatory actions, we hypothesized 


that it may limit lipid accumulation and disease progression in the remnant kidney. The 
objective of this study was to test this hypothesis that long-term niacin supplementation 
may reduce accumulation of lipids in the remnant kidney and retard progression in animals 
subjected to subtotal nephrectomy. Kidney function, lipid content, and tissue abundance 
of molecules involved in cholesterol and fatty acid metabolism were determined in 
sham-operated, untreated 5/6 nephrectomized (CKD) and niacin-treated (50 mg/Kg/day 
in drinking water for 12 weeks) CKD rats. CKD resulted in hypertension, proteinuria, 
azotemia, hypertriglyceridemia, increased renal tissue lipid, up-regulations of scavenger 
receptor A1 (SR-A1), acyl-CoA cholesterol acyltransferase-1 (ACAT1), carbohydrate-
responsive element binding protein (ChREBP), fatty acid synthase (FAS), acyl-CoA 
carboxylase (ACC), liver X receptor (LXR), ATP binding cassette (ABC) A-1, ABCG-1, 
and SR-B1 and down-regulation of sterol responsive element binding protein-1 (SREBP-1), 
SREBP-2, HMG-CoA reductase, PPAR-α, liver type fatty acid binding protein (L-FABP), 
and CPT1A. Niacin administration attenuated hypertension, proteinuria, glomerulosclerosis, 
tubulo-interstitial injury and reduced renal tissue lipid, CD36, ChREBP, LXR, ABCA-1, 
ABCG-1, and SR-B1 abundance and raised L-FABP.


Disclosure of Financial Relationships: nothing to disclose


TH-PO095


Epoetin Delta as an Anti-Fibrotic Agent in the Remnant Kidney Rat 
by Modulating Expression of Transforming Growth Factor Beta and 
Hepatocyte Growth Factor  Annelies De Beuf, Patrick C. D’Haese, Anja 
Verhulst.  Laboratory of Pathophysiology, Wilrijk, Belgium.


Erythropoiesis-stimulating agents (ESAs) may have therapeutic benefits beyond 
ameliorating anemia. Although the renoprotective effects of ESAs in acute renal failure 
are well documented, their potential protective effects in chronic renal failure (CRF), 
more particularly as to whether they could slow the progression of CRF are still a matter 
of debate. We previously demonstrated that the recently developed human cell-derived 
epoetin delta exerts apparent beneficial effects on renal outcome in the remnant kidney rat. 
The present study reports some of the possible mechanisms underlying these renoprotective 
effects. Epoetin delta was administered immediately after induction of CRF for 8 weeks at 
6 different doses. Hematocrit level, systolic blood pressure and renal function parameters 
were monitored during the whole study period. Collagen deposition, macrophage infiltration 
and expression of several genes related to inflammation (tumor necrosis factor alpha, 
TNF-α), apoptosis (B-cell lymphoma 2, Bcl-2; Bcl-2 associated X protein, Bax) and fibrosis 
(transforming growth factor beta, TGF-β; hepatocyte growth factor, HGF) were investigated. 
Epoetin delta treatment corrected CRF-induced anemia without having any hypertensive 
effect. Epoetin delta delayed the progression of CRF reflected by decreased serum creatinine, 
increased creatinine clearance and diminished collagen deposition and collagen Ia mRNA 
expression as well as interstitial macrophage infiltration. These renoprotective effects were 
accompanied by a significant dose-dependent decrease of pro-fibrotic (TGF-β) and pro-
apoptotic (Bax) genes together with a significant dose-dependent increase of anti-fibrotic 
(HGF) and anti-apoptotic (Bcl-2) genes. Epoetin delta treatment had no effect on TNF-α 
or vascular endothelial growth factor (VEGF) expression. In conclusion, epoetin delta 
treatment could delay the progression of CRF through anti-apoptotic and anti-fibrotic 
mechanisms. This protective action of epoetin delta on the kidney probably is not directly 
related to its hematopoietic effects.
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Curcumin and Enalapril Prevents Cardiac Hypertrophy in Animals with 
Chonic Renal Failure  Siddhartha S. Ghosh, Richard Krieg, Domenic A. Sica, 
Todd W. B. Gehr.  Nephrology, VCU, Richmond, VA.


Cardiac hypertrophy is frequently observed in patients and animals with chronic 
renal failure (CRF). Phosphorylation of glycogen synthase kinase (GSK-3β) by AKT 
and ERK has been shown to promote cardiac hypertrophy by activating β-catenin and 
NFAT. Curcumin has been shown to prevent phosphorylation of GSK-3β. In this study we 
speculated that curcumin will blunt cardiac hypertrophy in animals with CRF by blocking 
GSK-3β phosphorylation and possibly affect downstream mediators such as β-calcineurin 
and NFAT. CRF was induced in adult Sprague Dawley by 5/6 nephrectomy (Nx) and study 
carried for 7 weeks. The groups were (1)Control (Ctl), (2)Nx, (3)Nx+curcumin (Cur) (150 
mg/kg) and (4) Nx + enalapril (Enal) (15 mg/kg) as positive control. The systolic blood 
pressure (SBP, mmHg) of Nx rats was 157±5, significantly higher than control (115±2) 
and Enal-treated rats (125±3). Cur reduced SBP significantly only at the last week of study 
(141±4). Proteinuria (535 ± 85 mg/24 hours), and elevated creatinine (1.9±0.2mg/dl) in 
Nx rats indicated renal dysfunction. Both Cur and Enal significantly reduced creatinine 
(0.95±0.05 and 0.77±0.06, respectively, p<0.05) and proteinuria (P<0.001 vs. Nx). Left 
ventricular hypertrophy was assessed by weighing the left ventricles (LV) and normalizing 
with body weight (BW). Compared to Ctl the Nx rats had 50% more LV/BW (p<0.01). Cur 
and Enal effectively decreased LV hypertrophy by 33% and 40% (P<0.05). Western blot 
analysis of LV showed that phosphorylated GSK-3β of Nx animals was 3 fold higher than 
Ctl (p<0.05). Cur but not Enal blocked the phosphorylation of GSK-3β by 40% (p<0.05). 
Compared to Ctl the Nx animals had 37% and 26% increase in cytosolic β-catenin and 
nuclear NFAT, respectively (p<0.05) which were significantly reduced by both Cur and Enal 
(p<0.05). Phosphorylated ERK and AKT of Nx animals were 1.7 fold and 3 fold higher 
than control. Cur and Enal treatment reduced ERK phosphorylation by 28% and 32% 
respectively, (p<0.05) and AKT phosphorylation by 32% and 27% respectively (P<0.05). 
We conclude that Cur and Enal act via AKT and ERK phosphorylation however, Cur acts 
on GSK-3β whereas, Enal acts on downstream mediators.
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The Interleukin-6/gp130 Inflammatory Pathway Promotes Renal Fibrosis  
Jesus M. Lopez-Guisa, Jacquie Carlsson, Ravi Maruvada, Sarah J. Collins, 
Stella Cai, Allison A. Eddy.  Pediatrics, Seattle Children’s Research Institute 
and University of Washington, Seattle, WA.


Chronic inflammatory pathways activated within the kidney may propagate chronic 
kidney disease (CKD). This study investigated the role of gp130 (the common signaling 
receptor for IL-6 family members), which we found to be up-regulated on F4/80+ interstitial 
macrophages (Mϕ), αSMA+ myofibroblasts and tubular cells in mice with unilateral 
ureteral obstruction (UUO)-induced CKD. Outcomes were compared between gp130+/+ 
and gp130+/- mice (gp130-/- mice die in utero) 3-27 days after UUO. Relative to sham 
kidneys, gp130 protein levels progressively increased after UUO (4x by day 21) in the 
gp130+/+ but not the gp130+/- mice. Total kidney collagen and picrosirius red+ interstitial 
area were significantly reduced in the gp130+/- mice on days 14, 21 and 27 by 18-30% and 
20-28% respectively. Numbers of interstitial αSMA+ myofibroblasts (and procollagen αI 
and fibronectin mRNA levels) but not F4/80+ Mϕ were significantly lower in the gp130+/- 
mice (days 14-21). Compared to day 0 sham levels, Tyr705 phosphorylated STAT3 levels 
increased in the gp130+/+ but not the gp130+/- kidneys after UUO. Differential gene array 
analysis identified 8 interferon γ -induced genes as significantly higher in the gp130+/- 
kidneys (day 5 UUO) suggesting alternative signaling via the STAT1 pathway in mice with 
reduced fibrosis. While several IL-6 family members signal via g130, IL-6 itself appears 
to be important. IL-6 and its recognition receptor (IL-6Rα) were up-regulated (35x and 
240x respectively relative to shams) in the gp130+/+ mice after UUO; IL-6 levels only 
increased 3.4x in gp130+/- mice. When the response to UUO was compared with IL-6+/+ 
mice, total kidney collagen levels were significantly lower in IL-6-/- mice (18% reduced 
on day14). Oncostatin M (OSM) protein, the other gp130 ligand with known fibrogenic 
effects, was 2-11x higher in the gp130+/+ relative to gp130+/-kidneys on days 7-21 after 
UUO and was accompanied by expression of both OSM ligand-binding receptors (OSMR 
and LIFR). These data suggest that gp130-mediated signaling is an important fibrogenic 
pathway in CKD and a candidate therapeutic target.
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The Effect of Tissue Transglutaminase on Experimental Chronic Renal 
Failure  Jung Pyo Lee,1 Seung Hee Yang,1 Sung Joon Shin,2 Nak Kyung Kim,1 
Ji Zhe Jin,1 Yon Su Kim.1  1Department of Internal Medicine, Seoul National 
University College of Medicine, Seoul, Republic of Korea; 2Department of 
Internal Medicine, Dongguk University College of Medicine, Republic of 
Korea.


Background:
Renal fibrosis is the most important mechanism for the progression of chronic renal 


failure (CRF). Tissue Transglutaminase (tTG) may be involved in the process of fibrosis 
through the irreversible cross-linking of matrix proteins as well as the activation of TGF-β 
pathway. We investigated the role of tTG on renal fibrosis.


Method:
CRF was induced in genetically deficient tTG mice (C57BL/6.tTG-/-) and wild type 


C57BL/6 mice by 5/6 nephrectomy. Serum sample for BUN obtained at baseline, 12 weeks 
and 24 weeks after in C57BL/6.tTG-/- CRF (n=5), wild type CRF (n=5) and sham operated 
mice(n=5). Histopathologic study was conducted after 24 weeks.


Results:
In wild type CRF mice, the renal function was deteriorated, whereas C57BL/6.


tTG-/- CRF mice showed less deterioration of renal function and along with the relatively 
preserved kidney structure. Respective BUN values at 24th week were as follows: wild type 
control sham, 23.8 ± 1.6 mg/dL; wild type CRF, 44.4 ± 1.7 mg/dL; C57BL/6.tTG-/- CRF, 
32.8 ± 2.7mg/dL (p<0.05). Interstitial tTG expression increased in wild-type mice. mRNA 
expression of TGF-β decreased in genetically deficient mice comparing to wild type CRF 
mice (P<0.05). Collagen I deposition and intrarenal recruitment of T lymphocyte and 
myofibroblast significantly decreased in the interstitium of C57BL/6.tTG-/- CRF kidney.


Conclusion:
tTG augmented the progression of chronic renal failure via interstitial T cell and 


myofibroblast infiltration as well as collagen I synthesis through TGF-β pathway. Thus, tTG 
inhibition may be a therapeutic target for the prevention of renal disease progression.
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Renal Protective Effects of HIF Induction by Cobalt in Early Subtotal 
Nephrectomy  Aihua Deng, Mary Ann K. Arndt, Prabhleen Singh, Timo Rieg, 
Joe Satriano, Scott C. Thomson, Roland C. Blantz.  Medicine, UCSD and VA 
Healthcare at San Diego, San Diego, CA.


Background: One week after subtotal nephrectomy (NX), a model of CKD, renal oxygen 
consumption (QO2) factored by Na reabsorption (TNa) markedly increased, and this metabolic 
effect is corrected by dual AII blockade with Captopril and Losartan (C&L). This study 
investigates the role of hypoxia inducible factor-1α (HIF-1α) in regulating QO2 and renal 
function by examining the impact of Cobalt Chloride (Co), a HIF-1α inducer, on QO2 and 
expressions of HIF-regulated genes in 1week (NX) rats. Nx was made by removal of right 
kidney and ligation of two branches of left renal artery. Rats received Co for 8 consecutive 
days. QO2 was calculated from RBF x O2 contentA-V, TNa was computed from GFR x PNa – 
UNaV. HIF-induced proteins, HO-1 and VEGF were assessed by Western blot.


Results: GFR and RBF were decreased in NX when compared with the normal. In 
spite reduction of renal mass and lower GFR the QO2 in NX kidney was similar to that 
in the normal, hence QO2 / TNa was increased. Co significantly increased GFR without 
increasing QO2, normalizing QO2/ TNa. Co treatment also prevented hypertension observed 
in untreated NX. Protein abundance for both HO-1 and VEGF were substantially increased 
by Co treatment.
Table 1


Groups GFR,
ml/min


RBF,
ml/min


QO2,
ml/min


QO2/TNa,
ml/mmole BP


HO-1 
densitometry 
unit


VEGF 
densitometry 
unit


Normal 1.05±0.11 6.72±0.47 0.15±0.01 1.08±0.11 98±4 17.8±4 71.3±
NX 0.53±0.12* 3.58±0.42* 0.11±0.01 1.69±0.08* 122±2* 180±130 141.7±23
NX + Co 0.80±0.09$ 4.80±0.46 0.10±0.01 0.87±0.07$ 103±10 976.9±59*$ 524.5±34*$
NX + C&L 0.86±0.03$ 6.6±0.38$ 0.12±0.01 1.04±0.06 77±4$ 18.8±4# 229.3±3*$
*vs normal, $ vs. NX, # vs. NX+Co 
Conclusions: Co significantly improved renal metabolic efficiency, renal function and 
prevented hypertension in 1week NX rats. Induction of HIF-1α and its products is renal 
protective in the early stage of CKD and generates conditions similar to those after dual 
AII blockade.
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The STAT3 Inhibitor, S3I-201, Attenuates Renal Interstitial Fibrosis in 
Obstructive Nephropathy  Maoyin Pang,1 Murugavel Ponnusammy,1 Evelyn 
Tolbert,1 Shougang Zhuang.1  1Department of Medicine, Warren Alpert Medical 
School of Brown University, Providence, RI; 2Department of Medicine, Warren 
Alpert Medical School of Brown University, Providence, RI; 3Department of 
Medicine, Warren Alpert Medical School of Brown University, Providence, RI; 
4Department of Medicine, Warren Alpert Medical School of Brown University, 
Providence, RI.


Signal transducer and activator of transcription 3 (STAT3) is expressed in renal tubular 
cells and interstitial fibroblasts and activated after acute and chronic injury. Although 
STAT3 activation has been reported to be associated with renal tubular cell death following 
ischemia-induced acute kidney injury, it remains unclear about its role in chronic kidney 
injury. In this study, we investigated the effect of S3I-201, a new synthesized inhibitor of 
STAT3, on renal fibroblast activation in vitro and development of renal interstitial fibrosis 
in vivo. In cultured NRK-49F cells, phospholyated STAT3 (active STAT3) was highly 
expressed and blockade of STAT3 phosphorylation by S3I-201 inhibited expression-smooth 
muscle of actin (a-SMA) and fibronectin, two markers of renal fibroblast activation. In a 
mouse model of fibrotic kidney induced by unilateral ureteral obstruction (UUO), STAT3 
was also activated and its inactivation by S3I-201 administration significantly attenuated 
renal interstitial fibrosis, as shown by a reduced collagen 1 deposition, and repressed 
expression of fibronectin and a-SMA. Furthermore, S3I-201 inhibited proliferation of 
NRK-49F cells. Therefore, we suggest that STAT3 mediates activation and proliferation 
of renal fibroblasts and development of renal interstitial fibrosis following UUO injury and 
S3I-201 may have therapeutic potential in ameliorating renal interstitial fibrosis in patients 
with chronic renal diseases. (Funding source: DK071997)
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Effect of Curcumin in Chronic Renal Failure  Siddhartha S. Ghosh, Richard 
Krieg, Domenic A. Sica, George B. Saffouri, Itaf Fakhry, Todd W. B. Gehr.  
Nephrology, VCU, Richmond, VA.


In our earlier study we have shown that curcumin alleviates chronic renal failure 
(CRF) in 5/6 nephrectomized rats (Nx) when given immediately after Nx. Frequently CRF 
in humans remains undiagnosed for a period of time therefore in this study we wanted 
to see if curcumin could ameliorate CRF when treatment is initiated at a latter stage of 
Nx. Investigation was conducted in Sprague-Dawley rats where CRF was induced by 5/6 
nephrectomy (Nx). The Nx animals were divided into untreated (Nx), curcumin-treated 
(Cur), and enalapril-treated (En) groups. The Cur and En group were compared with Nx and 
sham-operated animals (Sh). 4 weeks after nephrectomy, Cur and En animals were treated 
with 75 mg/kg and 10 mg/kg enalapril respectively for 6 weeks. At the start of treatment 
the average BP and proteinuria of Nx, Cur and En groups were similar and higher than 
Sh. Within 2 weeks of treatment significant decline in proteinuria was observed in Cur 
and En group (p<0.05) and the trend continued till the end of the study. However, only 
En significantly improved blood pressure. Renal dysfunction in the Nx group was further 
evidenced by elevated plasma creatinine (1.8 ±0.2 mg/dL). Both Cur and En treatment 
significantly reduced creatinine (55 and 50% respectively; p<0.05,). Compared with the 
control, the Nx animals had 2.6 and 1.5 fold higher plasma TNFα (78 pg/ml) and Ang 
II (63 fmol/ml). Both Cur and En significantly reduced plasma TNFα (p<0.05). Ang II 
was reduced by En (p<0.01) but not by Cur. Since Cox 1 and Cox 2 play a major role in 
inflammation and Ang II promotes TNFα, Cox 1 and Cox 2 expression we compared level 
of these biomolecules. Compared to Sh, the Nx animals had 3.5 and 3.3 fold higher Cox 
1 and Cox2 protein expression in the kidney; this was significantly reduced both by Cur 
(p<0.01) and En (p<0.05). To understand the mechanism, mesangial cells were treated 
with Ang II (1 µM). Significant increase in TNFα (measured by ELISA), Cox1 and Cox2 
(western blot) was observed. Curcumin decreased TNFα, Cox1 and Cox2 by 50%, 29% 
and 35% respectively. We conclude that curcumin ameliorates CRF even if it is given at a 
later stage by blocking inflammatory signals downstream of Ang II.
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Oral Treatment with PBI-1402 Improves Glomerular Filtration Rate by 
Reducing Tubulo-Interstitial Fibrosis and Sclerosis in 5/6 Nephrectomized 
(NX) Rats  Francois A. Leblond,1 Lyne Gagnon,2 Brigitte Grouix,2 Mouna 
Lagraoui,2 André Doucet,2 Francois Sarra-Bournet,2 Lilianne Geerts,2 
Christopher Penney,2 Pierre Laurin,2 Vincent Pichette.1,3  1Centre de Recherche, 
Hopital Maisonneuve-Rosemont, Montreal, QC, Canada; 2ProMetic BioSciences 
Inc., Montreal, QC, Canada; 3Departement de Pharmacologie, Faculte de 
Medecine, Universite de Montreal, Montreal, QC, Canada.


PBI-1402 is a novel orally active low molecular weight compound with erythropoiesis 
stimulating activity distinct from erythropoietin (EPO). Recently, we demonstrated that 
PBI-1402 could increase RBC and Hb in 5/6 nephrectomized rats, a model of chronic 
kidney disease/end stage renal disease. The purpose of this study was to investigate the 
renoprotection of this compound.


Male Sprague Dawley rats (6 week-old) were subjected to 5/6 nephrectomy (5/6-Nx) 
or sham operations. Treatment started at day 21 with water (control) or PBI-1402 (oral, 200 
mg/kg once a day), ended at day 56 and rats were sacrificed on day 63. Serum creatinine 
and GFR were assessed on day 21 (before treatment) and day 42.


Rats treated with PBI-1402 demonstrated a significant (p<0.001) lower serum creatinine 
level than control. In fact, remission, as defined by a significant improvement (>20µmol/L) 
of serum creatinine at day 42 relative to day 21, was 8.3% for the control versus 58.3% for 
the PBI-1402-treated rats. A GFR improvement was observed in 33% of control rats versus 
61.5% of PBI-1402-treated rats (p<0.01). This improvement was 13% in the control, versus 
55% for PBI-1402-treated rats. Histological lesion scores of kidney were also significantly 
(p<0.05) reduced in PBI-1402-treated rats (2.8 ± 1.0) compared to control (4.2 ± 0.9), as 
determined by HPE, PAS and Masson’s trichrome staining. Tubulo-interstitial fibrosis and 
sclerosis were significantly (p<0.05) reduced by treatment with PBI-1402.


These results suggest that PBI-1402 offers the potential for a novel therapy by 
prevention and/or reduction of fibrosis and sclerosis.


Disclosure of Financial Relationships: grant/research support: ProMetic BioSciences 
Inc.; patent: ProMetic BioSciences Inc.
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The Effects of Asymmetric Dimethylarginine (ADMA) on Insulin Resistance 
in the Early Stage of Chronic Kidney Diseases  Hitoshi Minakuchi, Shu 
Wakino, Keiko Sueyasu, Kyoko Yoshioka, Kazuhiro Hasegawa, Yoshikazu Hara, 
Naoki Washida, Satoru Tatematsu, Hirobumi Tokuyama, Koichi Hayashi, Hiroshi 
Itoh.  Department of Internal Medicine, Keio University, Tokyo, Japan.


(Background) Insulin resistance (IR) is present at the early stage of CKD, which is 
defined as “renal insulin resistance syndrome (RIRs)”. The serum levels of ADMA, an 
endogenous nitric oxide synthase inhibitor, were also increased at the early stage of CKD. 
We conducted this study to elucidate the role of ADMA in the initiation of RIRs.(Methods) 
Sprague-Dawley rats were sham operated or undertaken either 1/2 or 5/6 nephrectomy 
(Nx) at 5 week of age. Rats were fed with normal chow and sacrificed 12 weeks after the 
surgery. Biochemical parameters, OGTT, ITT were compared among the three groups. 
Phospho-Akt levels were assayed by immunoblotting. The tissue levels of ADMA were 
measured by ELISA. In in vitro study, 3T3L1-fibroblasts were differentiated into adipocytes 
by adding a differentiation mixture in the presence or absence of ADMA and cGMP. The 
expression of PPARγ, one of the markers of adipocyte differentiation were investigated.
(Results) There were significant differences in serum levels of creatinine, the urinary 
protein excretion and ADMA. OGTT and ITT revealed that IR was evident in CKD rats. 
No differences were observed as regards blood pressure, body weight and food intake. 
Phospho-Akt levels were downregulated only in adipose tissues of CKD rats, which were 
not altered in liver, kidney, and muscles. The tissue concentrations of ADMA were also 
increased only in adipose tissues of CKD rats. The size of adipocytes and the weights of 
white adipose tissues were significantly decreased in CKD rats. The expression of PPARγ 
were decreased in the adipose tissue of CKD rats. In in vitro study, ADMA decreased the 
expression levels of PPARγ in adipocytes, while cGMP increased the expression levels 
of PPARγ. (conclusion) IR is present at early stage of CKD model rats and IR in adipose 
tissue plays important role in the initiation of RIRs. The differentiation of adipocytes was 
abrogated presumably through the increased levels of ADMA in adipocytes even at the 
early stage of CKD.
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Overexpression of Oxidized Low-Density Lipoprotein (Ox-LDL) in the 
Remnant Kidney after 5/6 Nephrectomy (5/6Nx) and Antigen Transport 
to Renal Lymph Nodes (RLN)  Bancha Satirapoj,1 Ying Wang,1 Mina P. 
Chamberlin,1 Janine LaPage,1 Lynetta Phillips,1 Cynthia C. Nast,2 Sharon G. 
Adler.1  1Harbor-UCLA Los Angeles Biomedical Research Institute, Torrance, 
CA; 2Cedars-Sinai Medical Center, Los Angeles, CA.


Background: CKD involves inflammation/oxidative stress. Reactive oxygen species 
cause lipid peroxidation of LDL, which may contribute to progressive CKD and systemic 
inflammation. Our aim was to identify oxidative kidney damage and the transport of 
endogenous renal and neo-antigens from kidney to RLN after 5/6Nx. Methods: Sprague-
Dawley rats (N=18) underwent 5/6Nx or sham Nx (controls) and were sacrificed after 2 days, 
2 wks and 4 wks. Remnant kidneys (RK) and RLN were harvested for morphologic analysis 
and immunohistochemical staining using a monoclonal antibody to Ox-LDL, polyclonal 


antibody for the renal-limited antigen Tamm-Horsfall protein (THP), and antibodies to MHC 
Class II to identify antigen presenting cells (APC). RT-PCR was performed for lymphoid 
chemokine (CCR7) and ligand (CCL19) mRNA levels, which participate in migration 
of mature APCs to RLN. Antigen transport from injured kidney to RLN was studied by 
ascertaining Ox-LDL and THP in RLN. Results: Ox-LDL staining and tubulointerstitial 
(TI) fibrosis and atrophy were not seen in control kidneys but increased over time in the RK 
at 2 days, 2 wks and 4 wks. Ox-LDL deposition was seen predominantly in proximal renal 
tubules and interstitial areas of the RK, along with the evolution of TI inflammation and 
fibrosis. In the RK, CCR7 and CCL19 mRNA levels increased 2.38±0.71 and 1.71±0.56 fold, 
respectively (P<0.01) 4 wks after 5/6Nx vs control kidneys. Both Ox-LDL and THP were 
identified in RLN. Cells co-staining for MHC Class II (APC) and Ox-LDL, and co-staining 
for THP and MHC Class II were rarely observed in draining RLN as early as 2 days after 
5/6Nx. Conclusion: This study demonstrates the accumulation of renal Ox-LDL in CKD 
and the concomitant transport of endogenous renal antigen (THP) and neoantigen (Ox-LDL) 
to RLN. Adoptive transfer experiments are in progress to test whether the neoantigen Ox-
LDL contributes to systemic inflammation and extrarenal vascular injury.
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Superoxide and Renal Fibrosis: A New Animal Model  Nadia K. Guimaraes-
Souza,1,2 Liliya M. Yamaleyeva,1 Bainsong Lu,1 Colin E. Bishop,1 Karl-Erik 
Andersson.1  1Wake Forest Institute for Regenerative Medicine, Wake Forest 
University, Winston-Salem, NC; 2Jewish Hospital Albert Einstein, Sao Paulo, 
SP, Brazil.


Introduction: Renal fibrosis is the major determinant in progression of chronic 
kidney disease. Reactive oxygen species (ROS) play a critical role in renal fibrosis, as 
seen in multiple disorders such as hypertension, diabetes, ureteral obstruction and ischemia 
reperfusion. An in vivo mouse model with mutation in the inner mitochondrial membrane 
peptidase 2-like (Immp2l) displays increased mitochondrial superoxide production. The 
aim of this study was to establish the effects of abnormal superoxide production in the 
kidney from Immp2l mice at different ages.


Methods: Female mutant mice were compared at three (n=4) and seven (n=4) 
months of age with age-matched wild type animals. Fibrosis development was analyzed 
with classical fibrosis score and measurement of collagen by Masson’s trichrome stain. 
Immunohistochemistry was performed for SOD-1, 4-hydroxy-2-noneal and collagen type 
IV to analyze the oxidative stress and fibrosis in the kidney. Quantitative RT-PCR for SOD-
1, TGF-β, MMP9 and EPO were performed in order to analyze expression of profibrotic 
genes. Renal function was analyzed by determination of serum creatinine.


Results: Young mutant mice had significantly higher glomerular sclerosis than the 
young wild type (p=0.034). Mutant mice, independently of age, had more tubular casts than 
control animals (p=0.025) and more collagen deposition in the kidney (p<0.05). SOD-1, 
4-hydroxy-2-nonenal and collagen type IV were more evident in mutant than in control 
animals independently of age. The relative gene expression of MMP-9 and EPO were 
enhanced 2.7 and 5 folds compared to old wild type; SOD-1 and TGF β exhibited less than 
two fold increase. Serum creatinine was similar among the groups (p=0.33).


Conclusion: Mice with mutation in the Immp2l gene, which leads to increase levels 
of superoxide, show upregulation of profibrotic genes, kidney collagen deposition and 
glomerular sclerosis. This animal model of oxidative stress represents an interesting model 
to evaluate the role of ROS and fibrosis in the kidney.
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Identification of Periostin as a Novel Tissue and Urinary Biomarker for 
Progressive Renal Injury  Bancha Satirapoj,1 Ying Wang,1 Chamberlin P. 
Mina,1 Janine LaPage,1 Lynetta Phillips,1 Cynthia C. Nast,2 Sharon G. Adler.1  
1Harbor-UCLA Los Angeles Biomedical Research Institute, Torrance, CA; 
2Cedars-Sinai Medical Center, Los Angeles, CA.


Background: Early diagnosis of CKD remains a challenge. Novel biomarkers that 
better reflect renal injury are being explored. Periostin acts as an adhesion molecule 
during bone formation and is involved in cell survival. Periostin’s renal functions have 
not been studied. Our aim was to investigate periostin expression/excretion in the remnant 
kidney (RK) of the 5/6 nephrectomy (Nx) rat model of progressive renal injury. Method: 
Sprague-Dawley rats (N=18) underwent 5/6 Nx (N=9) or sham Nx (control) and were 
sacrificed after 2 days, 2 wks and 4 wks. Affymetrix GeneChip 230_2 expression analysis, 
quantitative real time PCR, and immunohistochemical studies were used to define periostin 
expression in the RK. Urinary periostin in the RK model and in nephrotic (FSGS, diabetic 
nephropathy) and non nephrotic CKD patients (PCKD) were determined by Western blot. 
Results: Microarray periostin was significantly up-regulated in the RK at 2 days, 2 wks 
and 4 wks after 5/6 Nx compared vs controls. Real time PCR confirmed increased mRNA 
expression of periostin: 3.84–fold at day 2 (p=0.025), 9.57–fold at wk 2 (p=0.015), and 
11.05–fold at wk 4 (p=0.046) compared with control kidneys. Staining of kidney sections 
of all RK at all times demonstrated periostin expression predominantly in the renal tubular 
epithelial cells, tubule cells that were shed into the lumen, and focally in glomeruli. No 
staining was seen in controls. Urine periostin/creatinine increased over time after 5/6 Nx, 
but was not detectable in urine prior to 5/6 Nx. Urinary periostin/creatinine was absent in 
healthy controls but was present in both the nephrotic and non nephrotic-CKD patients. 
Conclusion: The incremental appearance of periostin in the urine with time after 5/6 
Nx and in the urine of CKD patients suggests that periostin may be a useful biomarker 
for progressive renal injury. Its histopathologic expression patterns suggest that it may 
participate in the pathogenesis of renal injury.


Disclosure of Financial Relationships: nothing to disclose
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Identification and Localization of Glycoprotein nmb (Gpnmb) in the Rat 
5/6 Nephrectomy (Nx) Remnant Kidney (RK)  Ying Wang,1 Sharon G. Adler,1 
Mina Chamberlin,1 Bancha Satirapoj,1 Tiane Dai,1 Janine LaPage,1 Cynthia C. 
Nast.2  1Division of Nephrology, Harbor-UCLA Medical Center, Torrance, CA; 
2Pathology, Cedars-Sinai Medical Center, Los Angeles, CA.


Background: Gpnmb,a type I transmembrane glycoprotein, is highly expressed in 
osteoblast and osteoclast differentiation. Its expression has been identified in renal tubulo-
interstitium in an obstructive kidney model and is increased in circulating monocytes from 
ESRD patients vs healthy controls. Using microarray with Affymetrix chip 230_2, we found 
Gpnmb mRNA expression markedly increased in rat 5/6 Nx RK. We sought to confirm 
expression of and to localize Gpnmb in RK in this model. Methods: Real-time RT-PCR 
and immunohistochemistry were performed on RK from 5/6 Nx and control (C) kidneys. 
Peanut agglutinin (PNA) and Phytohemagglutinin E (PHA-E) were used for colocalization 
of Gpnmb. Results: Upregulated Gpnmb mRNA expression was confirmed in 5/6 Nx by 
PCR expressed as fold change from C in RK including necrotic areas: 50-fold at day 2; 
48-fold at wk 2; 42-fold at wk 4 (all p<0.001). Gpnmb mRNA also was increased in 5/6 
Nx RK excluding infarcted areas: 2.3-fold at Day 2; 11-fold at wk 2; 29-fold at wk 4 (all 
P<0.001). Histology revealed C kidney Gpnmb expression in medullary tubules, and in 
scattered cortical distal tubules often near macula densa, with prominent apical staining. 
In the RK, Gpnmb was highly expressed in necrotic areas at all times, likely in infiltrating 
leukocytes. In non-necrotic RK, Gpnmb stain showed increased intensity and extent most 
often in PNA+ distal tubules, which often were dilated containing sloughed Gpnmb+ 
cells, and collecting ducts. There was weaker less frequent de novo expression in PHA-E+ 
proximal tubules. Augmented tubular cell Gpnmb staining was diffuse with marked apical 
accentuation. Focal podocytes and glomerular capillary luminal cells also stained. Staining 
intensity increased over time, corresponsing to PCR data. Conclusion: In the 5/6 Nx RK, 
Gpnmb expression in viable renal parenchyma is upregulated over time as CKD progresses. 
This suggests that Gpnmb may play a role as renal injury advances and serve as a useful 
biomarker for progressive injury.


Disclosure of Financial Relationships: nothing to disclose
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Neuroprotective Effect of Tempol, a Membrane-Permeable Radical 
Scavenger, in a Mouse Uremic Memory Dysfunction Model  Kiichiro 
Fujisaki,1 Kazuhiko Tsuruya,1 Mayumi Yamato,2 Hideo Utsumi,2 Mitsuo Iida.1  
1Department of Medical and Clinical Science, Graduate School of Medical 
Sciences; 2Bio-function Science Faculty of Pharmaceutical Sciences, Kyushu 
University, Fukuoka, Japan.


Advanced chronic renal failure [CRF] is frequently associated with the brain dysfunction 
[uremic encephalopathy]. Although we previously showed an increased oxidative stress in 
the uremic rat brain, a detailed association of oxidative stress with cognitive impairment 
is not understood. Recently, it has been shown that antioxidants have a neuroprotective 
effect. Tempol [TMP], a catalytic scavenger of free radical, was found to reduce cerebral 
oxidative stress in brain infarction mice model.


In the present study, we investigated the effect of TMP against uremia-induced 
neurodegeneration and oxidative stress in the C57BL/6 mice brain. CRF was induced in 
male C57BL/6 mice [n=8] using unilateral nephrectomy and 2/3 electrocoagulation of 
renal cortex. Control mice [n=8] were sham-operated. Eight-week-old mice were divided 
into four groups: normal water-treated [drinking] control group [A], TMP-treated control 
group [B], normal water-treated CRF group [C], TMP-treated CRF group [D]. We examined 
the radial arm water maze [RAWM] test after 8 weeks. We trained all groups for initial 
four days to memorize water maze, then tested them on the fifth day. Then, we sacrificed 
those mice and examined the accumulation of 8-hydroxy-2’-deoxyguanosine [8-OHdG], 
an oxidative stress marker, at hippocampus by immunohistochemical analysis. Normal 
water-treated CRF mice made errors more frequently than another groups in RAWM test. 
TMP-treated CRF group made errors as many as control groups. The accumulation of 
8-OHdG in hippocampus was increased in group C, but not group D. The present study is the 
first report that TMP inhibited cerebral oxidative stress and improved memory dysfunction 
in the uremic mice. It is concluded that TMP has the potential to protect against neuronal 
cell damage by uremia.


[♣p < 0.05 vs. A and B, ♦p < 0.05 vs. D, mean ± SD]
A B C D


Blood urea nitrogen [mg/dl] 30±4.6 28±4.8 76±18♣ 78±14♣
RAWM test ‚The number of error 0.90±1.1 1.3±1.4 3.9±1.7♣♦ 0.83±0.75
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Large Differences in Susceptibility to Glomerulosclerosis (GS) after NO 
Synthesis Inhibition with L-NAME in Sprague-Dawley (SD) Rats from 
Two Major Suppliers  Karen A. Griffin,1 Maria M. Picken,2 Mohammad Abu-
Naser,3 Geoffrey Williamson,3 Anil K. Bidani.1  1Medicine, Loyola University 
Chicago and Hines VA Hospital, Maywood, IL; 2Pathology, Loyola University 
Chicago, Maywood, IL; 3Electrical and Computer Engineering, Illinois Institute 
of Technology, Chicago, IL.


Hypertensive responses to L-NAME have been reported to differ in SD rats supplied 
by Charles River (CR) and Harlan (H) laboratories (Am J Physiol 275:1719, 1998) and it 
has been suggested that they might also differ in susceptibility to GS. However, this has not 


been formally investigated. Male SD rats from both vendors underwent 3/4 normotensive 
renal mass reduction by surgical excision (RK-NX) and were prepared for continuous 
BP radiotelemetry. Two weeks after surgery, based on pilot data, showing a substantial 
resistance to the hypertensive effects of L-NAME in CR rats, RK-NX rats from CR received 
400-500mg/L of L-NAME in drinking water, while the H rats received 50-100mg/L. After 
another 4 weeks of follow-up, 24 hour protein was measured and the remnant kidneys 
harvested at sacrifice for blinded histologic assessment of % GS. Results: mean + SEM.


L-NAME dose
Ave Systolic BP 
(pre L-NAME) 
mmHg


Ave Systolic BP 
(post L-NAME) 
mmHg


Proteinuria 
mg/24 GS %


CR RK-NX (400-500 mg/L) (n=24) 119.3±1.8 143.4±2.6 12.7±2.6 3.1±0.9
H RK-NX (50-100 mg/L) (n=20) 127.3±2.1 169.4±3.6∗ 85.7±10.5∗ 26.4±3.0∗
∗ p < 0.005 


Linear regression analysis of the slope of the relationship between systolic BP and 
GS (increase in % GS mmHg increase in BP) in the RK-NX rats showed that slope 
was significantly flatter in CR rats (0.12 + 0.07) and the correlation weak (r=0.35; p = 
0.09) as compared to H rats (slope; 0.5 + 0.14, r= 0.69; p < 0.001). These data indicate 
that in addition to BP-dependent mechanisms, BP-independent mechanisms, possibly 
mediated by relative NO bioavailability, also contribute significantly to the differences in 
susceptibility to GS in SD rats from these suppliers. Given the common use of SD rats for 
such investigations, these data have significant implications for interpretations of results 
from different laboratories.


Disclosure of Financial Relationships: nothing to disclose
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Renal Expression of (Pro)renin Receptor Is Upregulated in Rats with 
Chronic Renal Failure  Kazuhito Totsune,1 Takuo Hirose,1 Nobuyoshi Mori,2 
Hirohito Metoki,1 Kei Asayama,3 Masahiro Kikuya,1 Takayoshi Ohkubo,3 
Kazuhiro Takahashi,4 Yutaka Imai.1  1Clinical Pharmacology and Therapeutics, 
Tohoku Univ Grad Sch of Pharmaceutical Science and Medicine; 2Dept of 
Internal Med and Rehabilitation Sci, Tohoku Univ Sch of Medicine; 3Plannning 
for Drug Dev and Clin Eval, ; 4Dept of Endocrinology and Applied Med Sci, 
Sendai, Japan.


(Pro)renin receptor ((P)RR) is a new member of the renin-angiotensin system. We have 
recently reported that the polymorphism of the (P)RR gene is associated with ambulatory 
blood pressure in Japanese men [Am J Hypertens 2009;22:294-9], and several animal 
studies by other investigators have revealed that (P)RR associated with renal organ damage. 
However, little information is available regarding the regulation of (P)RR expression in 
the kidney in pathophysiological conditions. We therefore examined the expression of 
(P)RR in the remnant kidneys of rats with renal mass ablation due to 5/6 nephrectomy 
by a quantitative RT-PCR method, Western blot analysis and immunohistochemistry. 
The antiserum against (P)RR was raised in a rabbit by injecting the peptide fragment of 
human (P)RR corresponding to 224-237 amino acid (human (P)RR224-237) conjugated with 
bovine serum albumin. Expression levels of (P)RR mRNA were significantly increased 
in the remnant kidneys at day 56 after nephrectomy, when compared with sham-operated 
rats (about 1.6-fold, P< 0.01), but not changed at day 3 and day 14. Western blot 
analysis showed that expression levels of (P)RR protein were greatly increased in the 
remnant kidneys at day 56, compared with sham-operated rats (about 7.9-fold, P = 0.02). 
Immunohistochemistry with the anti-(P)RR antibody showed positive immunostaining in 
the proximal and distal tubular cells, collecting duct cells, vascular smooth muscle cells 
and vascular endothelial cells in both 5/6 nephrectomized rats and sham-operated rats. The 
glomeruli were sporadically immunostained in 5/6 nephrectomized rats, but not in sham-
operated rats. These findings indicate that the intra-renal (P)RR expression is upregulated 
in the kidneys of rats with chronic renal failure, suggesting that (P)RR may contribute to 
the progression of renal injury.
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Bone Marrow Derived Cells Reduce Progression of Renal Failure and 
Glomerulosclerosis in Rats with Chronic Kidney Disease  Arianne N. van 
Koppen,1 Jaap A. Joles,1 Lennart Bongartz,1 Holger Reichardt,2 Marianne C. 
Verhaar.1  1Nephrology, Univ Medical Center, Utrecht, Netherlands; 2Cellular 
& Molecular Immunology, Gottingen, Germany.


Bone marrow derived cells (BMDC) offer protection in models of acute renal failure. 
We studied functional and structural effects of BMDC in a rat model of CKD.


CKD was induced by 5/6 nephrectomy (SNX) in Lewis rats, accelerated with L-NNA, 
a NO-synthase inhibitor (20 mg/L drinking water for 8 wk), and 6% salt diet until sacrifice. 
Six wk after SNX, CKD rats received either 50*106 BMDC (N=9), obtained from eGFP 
transgenic Lewis rats, or 0.5 ml medium without cells (vehicle; N=8) by single renal artery 
injection. Plasma urea, systolic blood pressure (SBP) and 24h-proteinuria were assessed 
fortnightly. Six wk after BMDC or vehicle, GFR (inulin) and effective renal plasma flow 
(RPF; PAH) were determined under barbiturate anaesthesia. Renal injury was scored. CKD 
in SNX rats was confirmed before BMDC injection by uremia (14±4 vs. 6±1 mmol/L in 
healthy controls) and hypertension (136±20 vs. 102±11 mm Hg). Although uremia suggested 
moderate kidney failure, GFR in vehicle-treated CKD animals was very low (0.9±0.5) 
compared to healthy controls (3.4±0.5 ml/min). BMDC administration was functionally 
effective after 6 wk: GFR: 1.7±0.5 vs. 0.9±0.5 ml/min (p<0.01), RPF: 5.7±1.5 vs. 3.5±2.4 
ml/min (p<0.05) and renal blood flow: 9.9±2.5 vs. 5.9±4.3 ml/min (p<0.05) were higher 
in BMDC- compared to vehicle-treated CKD rats. SBP was lower in BMDC treated rats: 
150±13 vs.190±25 mm Hg (p<0.01). Mild anemia (hematocrit: 40±3 vs. 49±1 in healthy 
controls (p<0.01)) was ameliorated by BMDC (45±4, p<0.01). Proteinuria was reduced 
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and less glomeruli were sclerotic in BMDC- compared to vehicle-treated CKD rats: 36±18 
vs. 60±24 %, both p<0.05. Glomerular macrophages were decreased in BMDC- compared 
to vehicle-treated CKD rats (3.8±0.9 vs. 5.5±1.7, p<0.05). No significant differences were 
found in tubular macrophage influx or damage. GFP+ cells were present in the remnant 
kidney, but numbers were low. In sum, 6 wk after intrarenal injection of eGFP+ BMDC in 
CKD rats, progression of hypertension, anemia, renal failure and glomerular injury were 
ameliorated as compared to vehicle.
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Targeting Endothelial-Pericyte Crosstalk by Selective Inhibition of Vegfr 
and Pdgfrβ Attenuates Obstructive Kidney Fibrosis  Fan-Chi Chang,1 Yi-
Ting Chen,1 Chun-Fu Lai,1 Yung-Ming Chen,1 Calvin Kuo,2 Shuei-Liong Lin,1 
Jeremy Duffield,3 Kwan-Dun Wu,1 Tun-Jun Tsai.1  1National Taiwan University 
Hospital, Taipei, Taiwan; 2Stanford University School of Medicine, Stanford, 
CA; 3Harvard Medical School, Boston, MA.


We have shown pericytes (PC) are the primary source of collagen-producing cells in 
obstructive kidney fibrosis using transgenic mice (Col1-GFP) expressing enhanced GFP 
under regulation of collagen I (α1) promoter and enhancers. To understand the role of 
cross-talk between endothelial cells (EC) and PC in progressive kidney fibrosis, we here 
targeted Vegfr and Pdgfrβ signaling selectively using adenoviral expression of soluble 
ectodomians of Vegfr2/Flk1 (AdsFlk1) and Pdgfrβ (AdsPdgfrβ) respectively in mice 
following unilateral ureteral obstruction (UUO). Single i.v. administration of purified virus 
to adult Col1-GFP mice produced robust plasma expression of the respective ectodomains 
throughout the experiment period. AdsPdgfrβ inhibited the increased fibroblast population, 
collagen I (α1) expression, and kidney fibrosis, as well as preserved CD31+ peritubular 
capillary (PTC) density in obstructed kidney. AdsFlk1 comparably inhibited fibroblast 
expansion and fibrosis development, and robustly downregulated Pdgf-B, Tgfβ1, Icam1/
Vcam1, monocyte chemoattractant protein, and macrophage infiltration in UUO kidneys. 
Although AdsFkl1 prevented PTC density increases seen in day 4 UUO, it notably prevented 
PTC rarefaction thereafter. We further tested the effect of imatinib, a selective tyrosine 
kinase inhibitor against Pdgfr and Vegfr2, on Col1-GFP mice with UUO. Imatinib markedly 
reduced myofibroblast population expansion and kidney fibrosis possibly through inhibiting 
both fibroblast proliferation and macrophage infiltration in UUO kidney. In conclusion, 
our data suggest that EC activation by Vegf may elicit PC proliferation/differentiation into 
myofibroblasts at least in part through Pdgfrβ signaling and macrophage recruitment in 
obstructive kidney fibrosis. Imatinib may attenuate kidney fibrosis through dual targeting 
of Vegfr and Pdgfrβ-mediated signaling.
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Soluble Thrombomodulin Prevents Kidney Injury Induced by Chronic 
Vascular Inflammation in Mice  Akanksha Gupta,1 Rajashekhar Gangaraju,2 
Abby J. Renwick,2 David T. Berg,1 Martin Cramer,1 Nagesh S. Gollahalli,2 
Matthias A. Clauss,2 Brian W. Grinnell.1  1Biotechnology Discovery Research, 
Lilly Research Laboratories, Indianapolis, IN; 2Department of Physiology, IU 
School of Medicine, Indianapolis, IN.


Endothelial dysfunction due to chronic inflammation is implicated in the development 
and progression of kidney disease. We have generated a genetically engineered mouse 
model of chronic vascular activation by targeting and localizing TNF to the vascular 
endothelium using the endothelial selective promoter tie2 and a TACE insensitive TNF 
mutant. These tie2-TNF transgenic mice exhibit chronic spontaneous renal dysfunction 
as demonstrated by enhanced albuminuria compared to wt (22wk urinary ACR: 63±7 µg/
mg vs. 27±4 µg/mg, p<0.007). Further, these mice showed enhanced infiltration of CD45 
positive leukocytes in the kidney (p< 0.03), and highly significant (p< 0.001) up-regulation 
of inflammatory chemokines (RANTES and CXCL11), markers of kidney injury (IL-18, 
cystatin C, osteopontin and TGFβR1), and endothelial dysfunction (VCAM-1, PAI-1, EPCR 
and PAR-1). To further assess the role of vascular activation, we treated animals with soluble 
thrombomodulin (sTM), a cofactor in the activation of protein C that prevents endothelial 
dysfunction in models of AKI. Treatment of tie2-TNF mice with murine recombinant sTM 
for 12wks (2.5mg/kg, sc, 3 times per week, n=8 per group) prevented kidney disease at 
22wks as evidenced by significant reduction in urinary ACR (tie2-TNF 63±7 µg/mg, tie2-
TNF+sTM 32±5 µg/mg, p<0.01) and cystatin C expression. sTM further suppressed renal 
inflammation as evidenced by reduced leukocyte infiltration (p<0.01), and suppressing 
the up-regulation of the above markers of inflammation and endothelial activation. Our 
results with tie2-TNF mice suggest that vascular inflammation associated with vulnerable 
endothelium can contribute to renal dysfunction, and this may be a unique model for studying 
the role of vascular activation and inflammation in CKD. Further, the ability to restore the 
endothelial balance by exogenous administration of sTM suggests a potential for therapeutic 
intervention in kidney disease associated with chronic inflammation.


Disclosure of Financial Relationships: employer: Eli-Lilly & Company.
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Galectin-3 Protects Renal Tubules and Modulates Extracellular Matrix 
Remodeling in Progressive Fibrosis  Daryl M. Okamura,1 Katie Pasichnyk,1 
Jesus M. Lopez-Guisa,1 Sarah Collins,1 Daniel Hsu,2 Fu-Tong Liu,2 Allison 
A. Eddy.1  1Division of Pediatric Nephrology, Seattle Children’s Hospital 
Research Institute, Seattle, WA; 2Division of Research Dermatology, University 
of California Davis Medical Center, Sacramento, CA.


Renal tubular cell apoptosis is a key event that leads to renal functional decline in 
association with progressive renal fibrosis. This study investigated the role of Galectin-3 
(Gal-3), a regulator of multiple apoptotic pathways, in chronic kidney disease induced by 
unilateral ureteral obstruction (UUO). Surgery was performed on Gal-3-/- mice and Gal-3+/+ 
male mice and groups were sacrificed on days 3, 7, 14, and 21 (n=7-10/timepoint). After 
UUO, total kidney Gal-3 expression increased compared to basal levels (17-fold increase 
by day 7, P<0.01). By immunostaining, Gal-3 protein was expressed on tubular cells and 
some interstitial cells. Upregulated Gal-3 expression was predominantly tubular at early 
time points but shifted to interstitial cells at more advanced stages after UUO. At day 14 
there were significant increases in TUNEL positive cells (129%) and in cytochrome c release 
(29%) in Gal-3-/- mice compared to Gal-3+/+ mice (P<0.05). The number of BrdU-labeled 
proliferating cells was significantly decreased (62%) in Gal-3-/- mice compared to Gal-3+/+ 
mice (P<0.01). The degree of chronic renal damage was more extensive at days 14 and 21 
in Gal-3-/- mice with significantly increased total collagen (35% and 21%, respectively, 
P<0.01) and a 0.6 fold decrease in tubular E-cadherin levels (P<0.01). Despite more severe 
fibrosis, alpha-SMA+ myofibroblasts were decreased at day 14 in Gal-3-/- mice (58% lower, 
P<0.01). Although there was a 80% decrease in extracellular matrix synthesis in Gal-3-
/- mice compared to Gal-3+/+ mice (P<0.01), there was a significant decrease in protein 
and mRNA levels of Endo180, a recently recognized receptor for intracellular collagen 
degradation in Gal-3-/- mice (>50%, P<0.05). Taken together, these results suggested that 
Gal-3 not only protects renal tubules from chronic injury by limiting tubular apoptosis but 
it may also promote interstitial matrix protein remodeling leading to fibrosis attenuation.
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Structural and Functional Changes to Renal Peritubular Capillaries after 
Unilateral Ureteral Obstruction in Mice  Ikuyo Yamaguchi,1 Muneharu 
Yamada,2 Bie Nga Tchao,1 Megan L. Burger,3 Roberto Nicosia,4 Allison A. 
Eddy.1  1Pediatrics, University of Washington, Seattle Children’s Research 
Institute, Seattle, WA; 2Internal Medicine, National Defense Medical College, 
Saitama, Japan; 3Molecular & Cell Biology Graduate Program, University of 
California, Berkeley, CA; 4Pathology, VA Puget Sound Health Care System and 
University of Washington, Seattle, WA.


Renal interstitial fibrosis is a final common pathway of chronic disease in native and 
transplanted kidneys. During fibrogenesis, peritubular capillaries undergo major structural 
and functional changes, ultimately leading to capillary loss. Hypoxia and oxidant stress 
ensue. The mouse unilateral ureteral obstruction (UUO) model was used to investigate 
peritubular capillary structure and function during fibrogenesis. Peritubular capillary 
density, measured by CD31 immunostaining, decreased progressively from day three to 21 
of UUO. Transmission electron microscopy revealed dysmorphic capillaries and evidence 
for endothelial cell activation, including cell thickening, separation of endothelial cells from 
the basement membrane, and cytoplasmic vacuoles. Vascular permeability, measured by 
leakage of albumin-bound Evans blue, was elevated from day 1 through 21. Expression of 
several key endothelial cell regulators changed during UUO. Vascular endothelial cadherin 
(VE-cadherin), an essential adhesion molecule at adherens junctions, was up-regulated, as 
were the angiogenic signaling molecules placental growth factor (PlGF) and angiopoietin-2 
(Ang-2). In contrast, expression of the endothelial stabilizing factor angiopoietin-1 (Ang-1) 
decreased by day 1. These data indicate that multiple changes of capillary structure and 
function, including increased permeability, occur during early and late stages of kidney 
injury, and likely contribute to the early migration of inflammatory macrophages and 
pericapillary fibrocytes into the interstitium whereby participate in fibrogenesis.
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A Combination of Astragalus membranaceus var. mongholicus and Angelica 
sinensis Alleviate the Renal Injury May through the Pathway of Down-
Regulating Expression of Na+-K+-ATPase and the Oxidative Stress in UUO 
Rats  Changxuan Liu, Xiaohong Fu, Yu Wang, Liqiang Meng, Lei Qu, Xiaomei 
Li.  Renal Division, Departments of Medicine, First Hospital and Institute of 
Nephrology, Peking University, Beijing, China.


An increased reactive oxygen species (ROS) has a rapid production after endogenous 
digitalis bound with the Na+-K+-ATPase in the kidney, which plays an role in the progression 
of CKD. A combination of Chinese herbs, Astragalus membranaceus var. mongholicus 
and Angelica sinensis(A&A), has been proved to have the anti-fibrosis effects in unilateral 
ureteral obstruction(UUO). Aim of this study was to investigate whether effects of A&A 
involve Na+-K+-ATPase and blocking oxidative stress pathway. In the study, Wistar rats were 
randomly divided into Sham, UUO and UUA(UUO+A&A) groups. After administration 
of A&A(14g/kg/d) for 0, 3, 7 and 10 days, stained renal tissue sections were evaluated for 
injury, which scored interstitial cell infiltration, tubular atrophy and interstitial fibrosis. The 
distribution of Na+-K+-ATPase and FN were detected by immunohistochemistry. Western 
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blot were used to detect the expression of NADPH p22-phox and p47-phox. The CuZn 
superoxide dismutase activity of kidney homogenates was measured by spectrophotometry. 
The results revealed that A&A imprved pathological injury at different time point. Compared 
with sham group, a persistent decline of Na+-K+-ATPase expression was found at day 3, 
7, 10 in UUO rats. The expression of NADPH p47- and p22-phox were both increased at 
day 3, and the level of CuZn-SOD in renal homogenates showed no difference at day 3 
and day 7, but decreased at day 10 in UUO group(0.46±0.15 vs. 0.80±0.23, P<0.05). after 
A&A administration, decline of Na+-K+-ATPase expression was reversed. The expression 
of NADPH p47- and p22-phox was decreased about 36% and 46.7%, respectively. The 
level of CuZn-SOD was significantly increased (0.73±0.19 vs. 0.46±0.15, P<0.05). The 
results indicate that reno-protective effects of A&A may be mediated by anti-oxidative 
stress and enhance the clearance of ROS, which may be related to its improvement on the 
decline of the Na+-K+-ATPase in UUO rats.
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Endothelial-to-Mesenchymal Transition Contributes to Kidney Fibrosis 
in Unilateral Ureteral Obstruction Model  Li-Jun Ma,1 Jun Zhou,1 HaiChun 
Yang,1 Eric Neilson,2 Agnes B. Fogo.1  1Pathology, Vanderbilt University Medical 
Center, Nashville, TN; 2Medicine, Vanderbilt University.


Background: Emerging evidence suggests that endothelial-to-mesenchymal transition 
(EndMT) contributes to kidney fibrosis. We aimed to explore the mechanisms in a kidney 
fibrosis model induced by unilateral ureteral obstruction (UUO).


Methods: Tie2-Cre and Rosa26 reporter double-transgenic (Tie2-Cre;R26Rstop-LacZ) 
mice (C57/Bl6 background) underwent UUO and were sacrificed at day 14 (n=10). Masson/
trichrome stained sections were scored to assess the percentage of injured tissue: 0= no 
injury; 1=<25%; 2=25-50%; 3=50-75% 4=>75%. Double immunostaining of mesenchymal 
cell markers [fibroblast specific protein-1 (FSP-1) and α-smooth muscle actin (α-SMA)] 
and the endothelial marker (CD31) was performed. Stained positive cells were counted in 
10 high power fields (400x) in each section. Data were expressed as mean±SE.


Results: At day 14 after UUO, moderate interstitial fibrosis developed (0-4 score 
1.6±0.1) in obstructed kidneys. FSP-1 positive fibroblasts were significantly increased in 
obstructed vs. non-obstructed kidneys (37.1±3.8 vs. 5.9±1.0 per hpf, p<0.001). Similarly, 
αSMA positive cells were also significantly increased in obstructed vs. non-obstructed 
kidneys (39.8±7.6 vs. 8.3±2.0, p<0.01). Mesenchymal cells which co-expressed FSP-1 
and CD31 were significantly increased in fibrotic vs. non-obstructed kidney (6.5±0.7 vs. 
2.6±0.7 per hpf, p<0.01). Mesenchymal cells which co-expressed α-SMA and CD31 were 
higher in fibrotic vs. non-obstructed kidney (7.0±1.3 vs. 5.5±1.3 per hpf).


Conclusions: Significantly increased numbers of fibroblasts co-expressed the 
endothelial marker CD31 in UUO kidney. Our results indicate that endothelial-to-
mesenchymal transition is associated with development of kidney fibrosis, and could 
play a causal role.
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Increased Cellular Senescence Occurs with Kidney Injury and Increases 
the Pro-Inflammatory Phenotype in Cell Culture  Jesse M. Wolstein, Shalini 
Mundra, Jun Chen, Matthew D. Plotkin.  Medicine, New York Medical College, 
Valhalla, NY.


Increased expression of the cell cycle inhibitor p16(INK4a) and cell senescence has 
been associated with aging and is also noted prematurely in various diseases. To determine 
if cell senescence occurs prematurely in kidney disease and what effect this may have on 
cell phenotype, we examined cell senescence following unilateral ureteral obstruction 
(UUO) and in diabetic db/db mice.


In 4 month-old normal and control db/m mice, p16 expression was detected in 5’-NT 
positive cortical fibroblasts and distal tubule and collecting duct cells. 3 days following UUO, 
a 3-4 fold increase in interstitial cell and diffusely increased tubular cell p16 expression was 
detected in areas with decreased cell proliferation determined by decreased KI67-positive 
cells. db/db mice demonstrated increased mesangial cell p16 expression. Beginning 5 days 
after UUO, senescence associated beta-galactosidase staining (SA β-gal) was demonstrated 
in glomerular mesangial cells and non-dilated proximal and distal tubule segments in the 
kidney cortex. These areas displayed reduced interstitial fibrosis in comparison with areas 
containing dilated tubules with apoptotic cells by TUNEL staining. Increased mesangial 
cell SA β-gal staining was detected in db/db compared with db/m mice. Mesangial cells 
cultured from UUO kidneys showed increased p16 expression and a 10-fold increase in the 
number of senescent cells detected by SA β-gal compared with normal kidneys. Mesangial 
cell senescence resulted in increased secretion of inflammatory mediators including a 3-4-
fold increase in MCP-1, IL-6 and RANTES and 100-fold increase in VEGF secretion by 
multiplex analysis and decreased fibronectin production. Overexpression of p16 in kidney 
mesenchymal cell culture also resulted in increased pro-inflammatory cytokine production 
and decreased fibronectin expression.


In summary, increased p16 expression and premature cell senescence is induced 
following kidney injury. Tubular epithelial senescence is associated with decreased 
interstitial fibrosis in vivo and increased secretion of pro-inflammatory mediators in 
vitro.
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C-Phycocyanin Attenuates Renal Fibrosis  Sarah Chung,1 Jin Young Jeong,1 
Hye Jin Choi,1 Oh Kyung Kwon,1 Dae Eun Choi,1 Yoon Kyung Chang,2 Ki 
Ryang Na,1 Kang Wook Lee,1 Young Tai Shin.1  1Internal Medicine, Chungnam 
National University Hospital, Daejeon, Korea; 2Internal Medicine, Daejeon St 
Mary’s Hospital, Daejeon, Korea.


Introduction: Renal parenchymal fibrosis is major factor of progression in chronic 
kidney disease. It was reported that Spirulina, a blue-green alga with potent antioxidant 
properties, has significant protection against fibrosis in liver in vivo. The aim of the present 
study was to establish the possible protective role of C-phycocyanin, one of the active 
ingredients of Spirulina, against experimental model of fibrosis in kidney.


Methods: The study was carried out using human kidney-2(HK-2) cell and male 
C57BL6 mice. Cells and mice were divided into 4 groups; Sharm operated group, 
C-phycocyanin(PC) treated Sharm group, vehicle with unilateral ureteral obstruction 
(UUO) group, and PC with UUO group. In TGF-β treated HK-2 cells, we evaluated mRNA 
of α-SMA and the protein of α-SMA by western blot and confocal microscopy. In mice, 
we evaluated renal mRNA of TGF-β by realtime RT-PCR. We evaluated renal TGF-β and 
α-SMA by immunohistochemistry and western blot. We also examed light microscopy.


Results: PC significantly decreased the mRNA expression of α-SMA and the expression 
of α-SMA in TGF-β treated cells. The level of renal mRNA expression of TGF-β in vehicle 
with UUO group was significantly higher than that of sham operated group (p < 0.05). The 
level of renal mRNA expression of TGF-β in PC treated UUO group was significantly lower 
than that of vehicle with UUO group (p < 0.05). The magnitude of TGF-β and α-SMA 
protein expression in the kidneys of PC treated UUO group were significantly less than 
those of vehicle with UUO control group (p< 0.05).


Conclusion: In conclusion, the results of the present study suggest that C-phycocyanin 
has an anti-fibrotic effect on experimental UUO model in mice and TGF-β treated HK-2 
cells.
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Advanced Oxidation Protein Product Induced Cellular Perturbations in 
Cultured Adipocytes: Relevant to Uremia-Associated Insulin Resistance  
Qiu Gen Zhou, Min Zhou, Xin Peng, Fan Fan Hou.  Division of Nephrology, 
Nanfang Hospital, Southern Medical University, Guangzhou, Guangdong, 
China.


Chronic inflammation and insulin resistance are two major hallmarks of chronic renal 
failure (CRF). Oxidative stress is prevalent under the condition of CRF. Recently adipocytes 
have been demonstrated to secrete a number of biologic active compounds involved in the 
regulation of many processes like metabolism homeostasis and immunity. In the present 
study, we tested the effect of advanced oxidation protein product (AOPP) on cellular 
perturbations in cultured 3T3-L1 adipocytes. Exposure of adipocytes to AOPP induced 
overexpression of the proinflammatory cytokines through activation of nuclear factor-
κB (NF-κB), which was accompanied by insulin resistance. Blocking the inflammatory 
responses with NF-κB inhibitor partly inhibited the AOPP-induced insulin resistance. 
Treatment with AOPP also induced enhanced production of reactive oxygen species 
through activation of NADPH oxidase. Moreover, AOPP treatment triggered endoplasmic 
reticulum (ER) stress, revealed by phosphorylation of PKR-like eukaryotic initiation factor 
2α kinase, eukaryotic translational initiation factor 2α, and c-jun N-terminal kinase, and 
overexpression of glucose regulated protein 78. Treating the cells with NADPH oxidase 
inhibitor or ER stress inhibitor could completely abolish the AOPP-induced overexpression 
of the proinflammatory cytokines and insulin resistance. Taken together, these data suggested 
that AOPP induced inflammatory responses and insulin resistance through activation of 
NADPH oxidase and induction of ER stress in cultured adipocytes. The overexpression 
of proinflammatory cytokines might be further involved in the AOPP-induced insulin 
resistance. Our data may have implication for better understanding the uremia-associated 
insulin resistance and metabolic disturbances.
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Deletions of the Factor H Related Protein 1/3 Genes and Frequency of 
Factor H Auto Antibodies: Role for Pathogenesis in Atypical Hemolytic 
Uremic Syndrome (aHUS)#  Lothar B. Zimmerhackl,1,2 Johannes Hofer,1 
Alejandra Rosales,1 Barbara Petzlberger,1 Johanna Scheiring,1 Miriam Pawlik,1 
A. Ziegler,1 E. M. Peer,1 Silke Schennach,1 Thomas Giner,1 Henry Fehrenbach,2 
Peter Zipfel,2 Andreas Janecke,2 R. Ullmann,2 Reinhard Würzner.2  1Pediatrics, 
Medical University, Innsbruck, Austria; 2HUS Study Group.


AHUS is a severe disease. In our HUS registry we follow currently 104 patients. Genetic 
defects are linked to disease but, not all patients with a genetic defect develop the disease. 
This study correlates genetic (homozygous Factor H related protein 1/3 deletions [FHR-
1/3]) and acquired (Factor H Antibodies [FH-Abs]) risk factors as a novel 2 hit model for 
aHUS pathogenesis. Genomic DNA was analysed for FHR-1,2,3,4 and 5 by comparative 
genomic hybridization (CGH) and compared to 118 healthy controls. Deletion of FHR-1 
was confirmed by allele specific PCR. 13/36 patients, compared to 4/118 controls showed 
homozygous deletions of FHR-1/3. (χ² = 35.57, p < 0.001; odds ratio = 21.13). 7 aHUS 
patients compared to 10 controls were found to show heterozygous FHR-1 deletion (χ² = 
8.26, p < 0.004; OR = 4.55). All patients with FHR-1 deletions had a deletion of FHR-3. 
Factor H Abs were found only in aHUS patients and showed a significant higher age at 
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disease onset than the FH-Abs negative group (mean 93.3 vs. 22.3; p<0.001). 9/12 FH-Ab 
positives showed homozygous FHR-1/3 deletion and 3/11 showed none. Three patients 
with FHR-1/3 deletion were transplanted 2/3 had a recurrence and lost the graft. Patients 
with autoantibodies demonstrated in vitro activation of the terminal complement complex 
(TCC) indicating a link between Abs and lack of complement inhibition.


Homozygous deletion of FHR-1/3 is a risk factor for aHUS, however, FHR-1/3 
deletions were also found in controls suggesting it to be a predisposing mutation not the 
direct cause. FH-Ab+ is a significant risk factors for aHUS. The correlation of FH-Abs 
with homozygous FHR-1/3 deletion is suggesting a genetically determination of FH-Ab 
positivity. www.hemolytic-uremic-syndrome.org


#Supported by Jubiläumsfond, Austria (LBZ) and Medical University Innsbruck 
(MFF) (LBZ)
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Erythropoietin Administration in Humans Leads to a Profound Reduction 
in Circulating Hepcidin  Damien Ashby,1 Daniel P. Gale,2 Mark Busbridge,3 
Kevin G. Murphy,3 Richard Chapman,3 Stephen R. Bloom,3 David H. Taube,1 
Tom D. Cairns,1 Neill D. Duncan,1 Frederick W. K. Tam,1 Patrick H. Maxwell,2 
Peter Choi.1  1Imperial College Kidney and Transplant Institute, Imperial College 
London, London, United Kingdom; 2Division of Medicine, University College 
London, London, United Kingdom; 3Department of Investigative Medicine, 
Imperial College London, London, United Kingdom.


Inappropriate elevation of the hepatic peptide hepcidin is thought to contribute to 
anaemia and erythropoietin resistance in renal failure. Expression of hepcidin is regulated 
by erythropoietin, in a manner which appears dependent on bone marrow activity. The 
timecourse of this important effect has not been observed in humans, and its mechanism 
is unknown.


The temporal associations between circulating hepcidin and other iron parameters 
were examined in 6 healthy humans (aged 24–38) after a single subcutaneous injection of 
erythropoietin (5000u epoetin beta). Plasma hepcidin was measured using a competitive 
radioimmunoassay.


Profound suppression of circulating hepcidin appeared abruptly 24 hours after 
subcutaneous erythropoietin (p=0.003), and was near maximal at onset, with peak (mid-
afternoon) levels reduced by 73.2%. Hepcidin levels gradually returned towards baseline 
over the following 2 weeks.


Minor changes in circulating iron, soluble transferrin receptor (sTFR) and growth 
differentiation factor-15 (GDF15) were also observed, beginning after the reduction in 
hepcidin. Similar but more gradual changes occurred after stimulation of erythropoiesis 
by venesection.


This study confirms the importance of a rapidly responsive marrow–hepcidin axis in 
regulating iron supply in vivo, and suggests that this axis is mediated by factors other than 
circulating iron, sTFR and GDF15. Further elucidation of this pathway would provide 
novel therapeutic targets in renal failure.
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Oxidative Stress Plays a Pivotal Role in the Progression of Vascular 
Calcification in Uremic Rat Model  Shunsuke Yamada,1 Masatomo Taniguchi,1 
Masanori Tokumoto,2 Kazuhiko Tsuruya,1 Mitsuo Iida.1  1Department of 
Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu 
University, Fukuoka, Japan; 2Department of Medicine, Section of Internal 
Medicine, Fukuoka Dental College, Fukuoka, Japan.


Vascular calcification (VC) is highly prevalent in chronic kidney disease (CKD). 
Hyperphosphatemia and hypercalcemia are known important risk factors of VC in CKD 
stage 5D patients. However, the values of these factors in CKD stage 3-5 patients are not 
so high as that in CKD stage 5D patients, and some undetermined factors such as oxidative 
stress that rise early in CKD stage is supposed. The present study was aimed to confirm 
whether oxidative stress, known to be elevated at early stage of CKD, is associated with 
the progression of VC in CKD.


10-week-old Sprague-Dawley rats were divided into the following 3 groups; 1) control 
rats (fed normal diet and normal water)(CNT), 2) CKD rats (fed adenine diet and normal 
water)(CKD), 3) CKD rats treated with Tempol, an anti-oxidative drug (fed adenine diet 
and 3mM Tempol water) (CKD+TMP). All rats were killed after 6 weeks. Oxidative stress 
was assessed by immunohistochemistry (IHC) for 8-hydroxy-2’-deoxyguanosine (8-OHdG), 
an oxidative stress marker, in aorta, and by urinary 8-OHdG concentration. The features of 
calcified area were assessed by IHC for Runx2 and osteocalcin (OC). The degree of aortic 
calcification was determined by calcium (Ca) content in the aorta.


The results of the present study were as follows. CKD and CKD+TMP developed 
progressive renal failure over 6 weeks in contrast with CNT. Urinary 8-OHdG concentration 
and Ca content in aorta in CKD significantly increased compared to CNT. The calcified 
area of aorta in CKD was stained by IHC for Runx2 and OC, suggesting the association 
of osteoblast-like cell transdifferentiation. Ca content in the aorta in CKD+TMP was 
significantly lower than that in CKD. The concentration of 8-OHdG in the urine in 
CKD+TMP was significantly lower than that in CKD.


Based upon these results, we conclude that oxidative stress plays a pivotal role in the 
progression of VC in uremia.
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Vancomycin Pharmacokinetics and Pharmacodynamics during Short-Daily 
Hemodialysis  Brian S. Decker,1 Kevin M. Sowinski,1,2 Michael B. Kays,1,2 
Sharon M. Moe.2  1Department of Medicine, Indiana University, Indianapolis, 
IN; 2Department of Pharmacy Practice, Purdue University, Indianapolis, IN; 
3Indianapolis, IN.


Short-daily hemodialysis (SDHD) is as an alternative to thrice-weekly HD due to its 
putative physiological benefits. The purpose of this study was to investigate the effect of 
SDHD on the pharmacokinetics (PK) and intradialytic removal of vancomycin. Six non-
infected anuric adults treated with SDHD were studied and received 4 dialysis sessions over 
4 days. Following the completion of a subject’s first SDHD, vancomycin IV 15 mg/Kg was 
administered. Blood samples were obtained over the ensuing 3 days during each subsequent 
inter and intradialytic period. During that time, subjects received three additional SDHD 
sessions. Vancomycin concentrations were determined by EMIT. Pharmacokinetic models 
were fit to the concentration-time data using ADAPT 5 and PK parameters determined. 
AUC0-48 was calculated by the trapezoidal rule. Monte Carlo simulations were performed 
to calculate the probability of target attainment (PTA) at an AUC0-48/MIC ratio ≥ 800 for 15 
and 20 mg/Kg doses after every other HD session. Data are presented as median (range). 
Five men and 1 women [Age: 53.5 (28-59 yrs); Weight: 91 (59-110 Kg)] were studied. All 
subjects received SDHD with a new CT dialyzer (Exeltra 150, Baxter Healthcare). SDHD 
dialysis operating characteristics were: dialysis time: 2.5 (2-2.5 hours) and Qb: 500 (450-
500) mL/min. Pharmacokinetic parameter estimates and other relevant data are shown in 
the table. A two compartment open model best fit the pharmacokinetic data.
Vancomycin Pharmacokinetics
AUC 0-48 (mcg*hr/mL) CLs (mL/min) CLdial (mL/min) Vc (L) Vss (L)
882 (620-1150) 7.4 (5.3-10.0) 84 (59-101) 11.3 (8.4-14.8) 56.5 (34.8-77.2)


PTA was > 90% for 15 and 20 mg/Kg doses at MICs ≤ 0.5 µg/ml and ≤ 1 µg/ml.
Vancomycin PK parameters in SDHD are consistent with data from thrice weekly HD. 


Vancomycin Cldial values were higher than previous data with conventional HD. Vancomycin 
doses of 15 or 20 mg/Kg every other HD session provide adequate exposure for treating 
infections in which organisms have MICs of 1 µg/ml or less.
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Cobalt Levels in Hemodialysis and Transplant Patients: Evidence Suggesting 
That Elevated Levels Are Important Modulators of Erythropoeisis in 
Hemodialysis  Rebecca Backenroth,1 Michal Bergman,1 Irena Segal,2 Dvora 
Rubinger.1  1Nephrology, Hadassah University Medical Center, Jerusalem, 
Israel; 2Geologic Survey of Jerusalem, Jerusalem, Israel.


Cobalt levels (Co) were found to be significantly associated with higher hgb and 
lower erythropoiesis stimulating agents (ESA) doses, and higher levels were associated 
with ESA independent erythrocytosis. (reported at ASN meeting, 2006). Further data has 
been obtained: Serum cobalt was measured in 59 chronic hemodialysis patients (HD), 55 
transplant recipients with creatinine ≤ 150µmol/L (Tx), and 78 healthy controls (C), and 
correlated with clinical parameters and lab tests. Data is presented as mean±SD; comparison 
of groups by ANOVA; Pearson corr and X2 used.


Co in HD were 1.1±0.5, Tx 0.52±0.2, C 0.43±0.15, p<0.0001. There was no correlation 
with age nor sex. In HD: Co were higher in HD who did not require ESA compared to 
those who did: 1.46±0.99 vs.1.05±0.4, and transferrin saturation was lower in the former; 
Hgb correlated with Co r=0.24 p<0.01, with albumin r=0.57 p<0.01, and inversely with 
ferritin r=-0.36 p<0.01, but not with CRP or KT/V. There was no correlation of Co and 
URR, EPO and IgF-1 levels, nor Co content in a 2 wk diet recall. In Tx: Hgb correlated 
significantly with EPO levels but not with Co or IgF1 and was similar in Tx on or off ACEI/
ARB. Vitamin B12 did not correlate with Co in HD nor Tx. In C, Co correlated with EPO 
r=0.4, p=0.05, but not with hgb, and EPO also did not correlate with Hgb.


In conclusion, Co levels are highest in HD, lower in Tx, and lowest in C. There are 
several factors that correlate with erythropoiesis in the different groups, and Co seems to 
play a modulating role in erythropoiesis, particularly in HD.
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Efficacy of Low Doses of C.E.R.A. in Non Dialysis Chronic Kidney Disease 
(CKD)  Roberto Minutolo, Valerio Bertino, Pasquale Zamboli, Giuseppe Conte, 
Luca De Nicola.  Dept of Nephrology, Second University of Naples, Italy.


Finding the lowest effective ESA dose is critical in the management of renal anemia. 
This holds particularly true in non-dialysis CKD where ESAs are prescribed at lower doses 
than in dialysis. This pilot study was aimed at evaluating efficacy of switching darbepoietin 
(DA) to C.E.R.A. at doses lower than those recommended.


We selected consecutive adult CKD patients treated with DA doses ≤40 µg/wk 
unchanged in the previous 3 months. We excluded patients with kidney transplant, iron 
deficiency, recent blood transfusion, bleeding, malignant disease, myocardial infarction or 
stroke in the last 3 months. Patients treated with DA ≤20 µg/wk were switched to C.E.R.A. 
75 µg/month while those treated with DA 21-40 µg/wk were switched to C.E.R.A. 100 
µg/month. Patients were evaluated monthly. Primary endpoint was the change in Hb level 
(target 11-13 g/dL) at wk-12.


Out of the 40 selected patients, 37 completed the study (two were excluded because 
starting HD at wk-4 and wk-8 respectively, and one for acute gastric bleeding requiring 
transfusion at wk-8). Mean age was 71±12 yrs and body weight was 71±15 kg; prevalence 
of males, diabetes and prior CV disease was 41%, 43% and 38%, respectively. DA dose 
before switching was 18±11 µg/wk with 65% of patients receiving ≤20 µg/wk.


Baseline Week 12 P
eGFR mL/min/1.73m2 31.5±11.4 30.4±12.1 0.331
Hb levels (g/dL) 11.7±1.1 11.9±1.3 0.595
Hb below target n, (%) 5 (13.5) 6 (16.2)
Hb in target n, (%) 28 (75.7) 26 (70.3) 0.867
Hb above target n, (%) 4 (10.8) 5 (13.5)
C.E.R.A. dose (µg/month) 80±10 81±26 0.839
Systolic BP (mmHg) 137±17 139±18 0.654
Diastolic BP (mmHg) 77±13 76±12 0.461


Only 3 pts did not reach the target while 20 remained in the Hb 11-13 g/dL range. During 
this period, 17 dose changes occurred in 12 patients (increased in 10% of visits and reduced 
in 5%). At wk-12, only 4 patients were treated with C.E.R.A. 120 µg/month.


This short-term study suggests that in CKD patients not on dialysis, switching from DA 
≤40 µg/wk to C.E.R.A. doses (75 or 100 µg/month) lower than the recommended threshold 
is effective in managing renal anemia and may reduce costs.
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Risk Factors for High Erythropoiesis Stimulating Agent Dose/Hemoglobin 
Level Ratio (ESA/Hb) in Pre-Dialysis Patients  Ana Pinho, Ana Cabrita, 
Anabela Malho, Marilia Faísca, Herminio Carrasqueira, Ana P. Silva, Pedro L. 
Neves.  Servico de Nefrologia, Hospital de Faro, Faro, Portugal.


Anemia is an almost universal finding in chronic kidney disease (CKD) patients, once 
the glomerular filtration rate (GFR) has fallen below 30 ml/min. The use of an ESA is nearly 
always mandatory in these patients. Recently, the ESA/Hb index emerged as a new factor 
associated with increased morbidity and mortality is this population.


The aim of our study was to evaluate the factors that could influence the ESA/Hb 
index in a pre-dialysis population.


We included 95 patients of our outpatient “low-clearance” clinic (f=41 m=54; mean 
age = 69.4 years, mean eGFR = 16.1 ml/min). The patients underwent a complete clinical 
history and a physical examination. The nutritional status was assessed with the SGA 
(Subjective Global Assessment) and several laboratory parameters, including inflammatory 
ones, were evaluated. The weekly darbepoietin dose / Kg was first multiplied by 200 and 
after this figure was divided by the Hb level, to calculate the ESA/Hb index. We used 
the ESA/Hb index as the dependent variable and the several biological and laboratory 
parameters we evaluated as independent ones in. Only the parameters with a statistically 
significant relationship in a single regression model were later introduced in a multiple 
regression model. We found that age (t = -3.884, p = 0.0001), SGA (t = 2.276, p = 0.026), 
ferritin (t = 2.785, p = 0.007), TNF-α (t = 2.164, p = 0.034) and IL-6 (t = 2.3, p = 0.024) 
independently influenced the ESA / Hb index. In addition, we found that our patients with 
cardiovascular disease (n=24), when compared with those without (n=71), showed a higher 
ESA / Hb index value (1.22 ± 1.15 vs 0.73 ± 0.84, p = 0.024).


In conclusion, we observed, in a pre-dialysis population, that patients with 
cardiovascular disease showed a higher ESA / Hb index. Moreover, we found that 
malnutrition and inflammation can independently influence this index.
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Comparison of Once-Biweekly Administration of High Dose Epoetin-α 
with Darbepoetin-α in Pre-ESRD Subjects: Preliminary Results of a 
Randomized, Cross-Over, Multicenter Study  Young-Il Jo,1 Dong-Ho Yang,2 
Sug-Kyun Shin.3  1Nephrology, Konkuk University Hospital, Seoul, Republic 
of Korea; 2Bundang CHA Hospital, Republic of Korea; 3NHIC Ilsan Hospital, 
Republic of Korea.


Purpose; Our objective was to investigate whether once-biweekly treatment with high 
dose of epoetin-α (EPO) is as effective as once-biweekly equal dose of darbepoetin-α (DA) 
in pre-dialysis patients with anemia of chronic kidney disease (CKD).


Methods; Forty-three pre-ESRD patients with renal anemia (M:F 16:27, age 58.0±10.9, 
eGFR-MDRD 19.8±9.8 mL/min/1.73m2, DM 46.5%) were enrolled in this randomized, 


cross-over, multicenter study. All subjects were equally randomized to DA or EPO treatment 
group and subcutaneous DA (50 µg) or EPO (10,000 IU) was administrated every 2 week 
(Q2W) for 2 months, respectively. After 6 or 8 weeks of wash-out period following DA 
or EPO therapy, subjects receiving DA or EPO were switched to the other regimen for 2 
months. Iron supplementation was administrated to maintain serum ferritin ≥100 ng/ml or 
transferrin saturation (TSAT) ≥20%.


Results; There were no significant differences in baseline parameters before DA or 
EPO therapy, including serum ferritin, TSAT, i-PTH and hs-CRP. Mean hemoglobin (Hb) 
levels before treatment were similar in two groups (DA vs. EPO, 9.23±0.9 vs. 9.40±1.0 mg/
dL, p=0.209). Mean Hb levels after DA therapy and EPO therapy significantly increased 
compared with those of pre-treatment (DA, 9.23±0.9 vs. 10.5±1.2 mg/dL, p=0.000; EPO, 
9.40±1.0 vs. 10.2±1.2 mg/dL, p=0.003). After completion of treatment, % increase of 
Hb levels of DA therapy was significantly higher than that of EPO therapy (114.7±13.4 
vs. 108.4±9.9%, p=0.013) although there was no significant difference in Hb levels at 
completion of therapy between two groups (10.5±1.2 vs. 10.2±1.2 mg/dL, p=0.089). 
Erythropoietin resistance index obtained after treatment were similar in DA therapy and 
EPO therapy (7.97±1.86 vs. 8.19±2.16 IU/kg weight/g hemoglobin, p=0.320). There were 
no serious adverse effects of DA and EPO therapy.


Conclusions; These findings indicate that high dose of EPO every 2 week was effective 
as DA every 2 week for correcting of anemia in CKD patients who are not on dialysis.
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New Onset of Anemia in Diabetic and Non-Diabetic Patients with Stage 3 
Chronic Kidney Disease. Two Year Results of Nadir-3 Study  J. Portolés,1 A. 
Martinez-Castelao,2 J. L. Gorriz,3 F. de Álvaro,4 A. Tato,1 F. García,5 NADIR-3 
Study Group.6  1H. U. Fundación Alcorcón, Alcorcón, Spain; 2H. U. Bellvitge, 
L´Hospitalet de Llobregat, Spain; 3H. U. Dr.Pesset, Valencia, Spain; 4H. 
Infanta Sofía, Córdoba, Spain; 5H.12 Octubre, Madrid, Spain; 6GEENDIAB, 
SEN, Spain.


INTRODUCTION & AIMS: There is little prospective data on appearance of anemia 
at early stages of kidney disease (CKD). The aim of the study was to describe renal anemia 
onset in patients with stage 3 CKD (NKF/KDOQI) followed in nephrology clinics.


METHODS: Prospective, multicentre study with 2-year follow-up. Inclusion criteria: 
age 18-78 years, GFR (estimated by MDRD-4) 30-59mL/min, without anemia according to 
European Best Practice Guides criteria. RESULTS: 441 patients were included, age 64 years 
(range 22-78), 70% males. Main aetiology: glomerular 12%; interstitial 10%; vascular 29%; 
diabetes 17%; polycystic renal disease 7%. Comorbidity: 33% diabetes 69% dyslipidemia, 
and 93% hypertension. Charlson index was 3.2. Mean baseline data were: Cr 1.8(SD 0.5)
mg/dL; GFR 39.0(SD 9.2)mL/min; proteinuria 0.67(SD 1.0)g/24 h; Hb 14.3(SD 1.3)g/dL; 
iron 80(SD 25)g/dL; ferritin 132(SD 97)ng/mL; transferrin saturation index 30(33). 21.5% 
of patients developed anemia in 2-years, 9.7% after bleeding or surgery, 3.2% after tumour 
diagnosis and 84% were considered as CKD-anemia. The probability to develop anemia was 
0.87 the first year and 0.76 the second year (Kaplan-Meier). 16% of anemic patients needed 
ESAs prescription (57% within K/DOQI Hb-target after 6 months). Baseline proteinuria, 
Charlson index and yearly renal function decline were related to anemia development. 
Type-2 diabetics presented higher baseline GFR (40.6 vs 38.2ml/min), higher proteinuria 
(0.76 vs 0.62g/24 h) and faster GFR decline (-1.94 vs -1.69ml/min). Patients who became 
anemic presented higher hospitalization (9.7% vs 2.7%; p<0.001), dialysis initiation (2.2% 
vs 0%; NS) and mortality (4.3% vs 0%; p<0.005).


CONCLUSIONS: We present the first estimation for anemia development rates. 
Patients who become anemic present worse clinical prognosis. The NADIR-3 study will 
contribute to establishing factors related to anemia development.
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The Immunogenicity of Biosimilar Recombinant Human Erythropoietin 
by Subcutaneous Injection for the Treatment of Anemia in Chronic Kidney 
Disease  Kearkiat Praditpornsilpa, Kriang Tungsanga, Somchai Eiam-Ong.  
Division of Nephrology, Chulalongkorn University, Bangkok, Thailand.


Introduction:
Recombinant human erythropoietin (r-HuEpo) has been the first biotherapeutic product 


for treatment of anemia of CKD since the late 1980s. Although r-HuEpo improves morbidity 
and mortality in CKD patients, anti-r-HuEpo associated PRCA that develops after the 
subcutaneous use of innovative r-HuEpo has been a serious adverse immunological effect 
of this product. The loss of patent protection for r-HuEPO has allowed the development 
of biosimilar r-HuEpo which may increase access to treatment for renal anemia due to its 
economic advantage and may translate into public health benefits. However, the complexity 
of the recombinant protein manufacturing can result in diverse product properties namely; 
physicochemical characterization and immunogenicity which are the main concerns related 
to the subcutaneous use of therapeutic proteins. To date, there are scarce data regarding the 
immunogenicity of biosimilar r-HuEpo in CKD patients.


Methods:
Thirty CKD patients who received subcutaneous biosimilar r-HuEpo injection and 


developed sudden loss of efficacy were recruited into this study. The anti-r-HuEpo was 
performed by radioimmunoprecipitation using 125iodine-labeled Epo.


Results:
Sera of 23 patients were positive for the anti-rHuEpo. All cases had bone marrow biopsy 


showing PRCA. The patients’ mean age was 61.1 years, and the mean duration of exposure 
to r-HuEpo was 12.1 months. All anti-r-HuEpo positive sera showed positive neutralizing 
effect of the antibody by neutralization assay using UT 7/Epo dependent cell line.
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Conclusion:
Our findings suggest that biosimilar r-HuEpo can illicit immunogenicity. In contrast to 


small molecular chemical drugs, the licensing based on limited scientific data should not 
be extrapolated to biotherapeutic products. The pre-requisite data for license submission 
should include the immunogenicity study and the patient ‘ safety data. A long-term 
post-authorization pharmacovigilence study is mandatory to ensure patient’ safety. The 
established framework for biosimilar r-HuEpo regulation will be a model for other expired 
patent biopharmaceutical products that will follow.
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Renal Ultrasound in the Diagnosis of Patients with Low Glomerular 
Filtration Rate  Karen To,1 Trevor J. Wilkieson,1,2 Brandy Cochrane,1 Xi Shan,3 
Azim S. Gangji,1 Alistair J. Ingram,1 Christian G. Rabbat,1 Al Otaibi Torke,4 
Catherine M. Clase.1,2  1Medicine, McMaster University, Hamilton, ON, Canada; 
2Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, 
Canada; 3Medicine, Brampton, Brampton, ON, Canada; 4Medicine, Hospital.


Background. Renal ultrasound is commonly used to evaluate patients with low 
glomerular filtration rate (GFR).


Methods. A cross sectional survey of consecutive adult outpatients newly referred to 
academic nephrologists with low GFR (creatinine > 137 µmol/L in men and 104 in women), 
2002 to 2004. Exclusion criteria: inpatients, acute kidney injury, previous nephrologist 
visit. Data abstractors were blinded to the ultrasound results. Ultrasound outcomes were: 
hydronephrosis, solid mass or complex cysts, new diagnosis of polycystic kidney disease 
(PCKD). Clinical predictors were: signs and symptoms of obstruction, irritation, or stones; 
prior pelvic or urinary tract malignancy, surgery, or radiotherapy; and family history of 
PCKD. Relationships between significant findings on ultrasound and clinical predictors 
were assessed using Fisher’s exact test, t tests, and likelihood ratios (LRs).


Results. Of 1752 consecutive outpatients screened, 444 were eligible. Ultrasound was 
performed in 366 (82.3%): there were 16 patients with hydronephrosis (4.4%), 12 with 
solid masses or complex cysts (3.3%), and 3 new cases of PCKD (0.7%). Mean creatinine 
was 260 umol/L in patients with, and 196 umol/L in patients without, hydronephrosis (P 
= 0.01). Incontinence (P = 0.01), hesitancy (P = 0.03) and haematuria (P = 0.01) were 
associated with hydronephrosis. The positive and negative LRs for the composite of 
irritative or obstructive symptoms, gross hematuria, nephrolithiasis, infection, or prostatic 
hypertrophy were 1.4 (95% CI 1.1 to 1.8) and 0.4 (95% CI 0.2 to 1.2), respectively. History 
of malignancy did not predict hydronephrosis. Other than family history, no clinical features 
predicted new PCKD.


Conclusion. No individual or composite predictive variable had a negative LR less 
than 0.4. These data provide very limited support for the application of a selective strategy 
for ultrasound use in the evaluation of referred patients with low GFR.
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Reliability of Bioimpedance Methods in Dialysis Patients  Trevor J. 
Wilkieson,1,2 Kenika R. Robinson,3 Adam J. Prieur,1 Nischal Ranganath,1 
Christian G. Rabbat,1 Azim S. Gangji,1 Alistair J. Ingram,1 Charles S. Goldsmith,3 
Catherine M. Clase.1,2  1Medicine, McMaster University, Hamilton, ON, Canada; 
2Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, 
Canada; 3Medicine, Thomas Jefferson University, Philadelphia, PA.


Background. Bioimpedance measurement is a potential non-invasive, inexpensive 
and rapid method for bedside assessment of volume status.


Methods. We recorded whole body impedance 3 times at 50 Hz in 48 prevalent 
haemodialysis patients by 2 independent operators on each of 2 occasions a week apart. 
Inter-operator and inter-occasion reliability for phase angle and vector length were assessed 
using intraclass correlations. For each patient-operator-time–point combination we graphed 
resistance against reactance (RXc graph), all three data points on the same graph; each 
patient was represented by 4 graphs for the 4 different assessments – 2 operators on each 
of 2 occasions. We operationalized the RXc graph method of Piccoli to classify each graph 
as representing volume overload or normovolaemia. Two raters read each graph; we used 
Kappa to assess inter-rater reliability for graph interpretation. We reached a consensus 
assessment of volume status for each patient-operator-time–point combination, and assessed 
inter-operator and inter-occasion reliability for this using Kappa.


Results. Patients were 69% men, mean age 60 years, 50% with diabetes. Median 
phase angle was 4.63 degrees (quartiles 3.87, 5.73); median vector length was 258 ohm/m 
(quartiles 239, 304). By the RXc graph method, 46% were volume overloaded. Inter-operator 
reliability was 0.97 for phase angle, 1.00 for vector length and 1.00 for the dichotomous 
assessment of volume overload by the RXc graph method. Inter-occasion reliability was 
0.40 for phase angle, 0.92 for vector length and 0.66 for volume overload by RXc graph. 
Inter-rater reliability for graph interpretation over all 196 graphs, was 0.92.


Conclusions. Phase angle, vector length and RXc graph method are reliable in prevalent 
patients on haemodialysis; inter-occasion variability is greater and may be due to true 
variation between occasions or to error.


Funding. Canadian Institutes of Health Research.
Disclosure of Financial Relationships: nothing to disclose
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The Adipokine Chemerin Is Related to Uremic Dysmetabolism and 
Mortality in Chronic Kidney Disease (CKD) Patients (pts)  Tae Yamamoto, 
Bjorn Anderstam, Abdul Rashid Qureshi, Olof Heimbürger, Peter Bárány, Bengt 
Lindholm, Peter Stenvinkel, Jonas Axelsson.  Div of Renal Medicine and Baxter 
Novum, Karolinska Institutet, Stockholm, Sweden.


Chemerin is a novel adipokine with links to insulin resistance, hyperlipidemia, obesity 
and obesity-related inflammation. However, its role in uremic patients (pts) is not known. 
We explored possible links between circulating chemerin levels and various clinical, 
nutritional, metabolic and inflammatory markers as well as it’s association with 5-year 
all-cause mortality in a cross-sectional study of incident dialysis pts.


Fasting plasma samples were obtained from 180 CKD stage 5 pts (aged 53 ± 13 
yrs; 62% male), enrolled at the initiation of renal replacement therapy. Serum levels of 
chemerin were measured using commercial ELISA (Millipore). The results were analyzed 
in relation to clinical status, markers of inflammation (CRP, IL-6, TNF-alpha, white blood 
cells), insulin resistance (HOMA and QUICKI), and cardiovascular disease (serum lipids, 
VCAM-1, and homocysteine) and fat stores (BMI and total and trucal fat mass by DEXA). 
Pts were divided into tertiles by the serum chemerin level.


In univariate regression analysis, circulating chemerin (mean level of 126 ± 23 ng/
mL) correlated positively with fS-triglycerides, cholesterol, ApoB, CRP, and white blood 
cells, and negatively with uric acid, TNF-alpha and homocysteine (tHcy). Across chemerin 
tertiles, there was significant difference in TNF-alpha, VCAM-1, CaPO4 and tHcy (p<0.05 
for all) levels. Chemerin did not correlate with either total body fat or truncal fat mass or 
with BMI. In Cox, chemerin tertiles predicted mortality after adjusting for age, gender, 
co-morbidities and S-albumin, The middle tertile of chemerin had a high risk of mortality, 
HR of 1.9 (95% CI: 1.02-3.9) (Chi-square 28.2; p<0.001) compared to the lowest tertile, 
which in turn did not significantly differ from the highest tertile.


Chemerin is associated with inflammation and lipid abnormalities reflecting uremic 
dysmetabolism and it predicts mortality in incident dialysis patients. Future studies should 
elucidate the putative link between high and low chemerin with better survival in this 
patient group.
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The Characteristics of Subjects Having Decreased Renal Function without 
Albuminuria in Urban Korea: A Population-Based Study  Jeong Myung 
Ahn,2 Yan Yan Ahn,2 Ho Jun Chin,1,2 Ki Young Na,1,2 Dong-Wan Chae,1,2 
Suhnggwon kim.1  1Internal Medicine and Renal Institute, Seoul National 
University College of Medicine; 2Internal Medicine, Seoul National University 
Bundang Hospital.


Background: In epidemiologic studies of CKD, there was a portion of CKD group 
without renal damage sign such as albuminuria. We investigated the characteristics of CKD 
without albuminuria in this cross-sectional epidemiologic study for CKD prevalence in 
urban Korea from 7 cities. In selected cities, the 48.03% of Koreans aged 35 years or more 
live according to population census in 2006 of Korea.


Methods: The 2,356 subjects were selected in proportion to age, gender, and city of 
general population aged 35 years or more from 7 cities. Among 2,356 subjects, we classified 
2,033 Non-CKD group without albuminuria and eGFR 60 ml/min/1.73 m2 or more, 82 
CKD group without albuminuria and eGFR less than 60 ml/min/1.73 m2 (CKD without 
MA), and 35 CKD group with albuminuria 30 mg/g or more and eGFR less than 60 ml/
min/1.73 m2 (CKD with MA).


Results: The eGFR was 80.7+11.0 ml/min/1.73 m2 in Non-CKD, 54.7+4.4 ml/min/1.73 
m2 in CKD without MA, and 46.4+13.6 ml/min/1.73 m2 in CKD with MA (p<0.001). 
With adjustment, CKD without MA group compared to Non-CKD group showed higher 
BMI (Mean+ Standard error: 25.1±0.5 vs 24.2±0.1, p<0.05) and higher cholesterol 
(Mean+ Standard error:194.2±3.7 vs 185.6±0.7, p <0.05) by ANCOVA test and showed 
2.540 folds (95% CI:1.191-5.415) of CVD and 1.822 folds (95% CI: 1.143-2.903) of 
hypercholesterolemia by multiple logistic regression analysis. The CKD without MA showed 
lower prevalence of diabetes and hypertension, lower level of SBP, DBP, and creatinine, 
and higher level of eGFR and cholestrol compared to CKD with MA (p<0.05).


Conclusion: The mildly decreased renal function without albuminuria also had more 
risk factors for CVD, such as diabetes, hypertension, obesity, and hypercholesterolemia. 
The decreased renal function less than 60 ml/min/1.73 m2 was a potent risk factor for CVD 
regardless of albuminuria in general population.
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Prevalence of Potential Inappropriate Medication (PIM) Prescribing in 
Geriatric Chronic Kidney Disease Patients  Anoop Amarnath, Sunil Bhandari.  
Nephrology, Hull Royal Infirmary, Hull, East Yorkshire, United Kingdom.


PIM prescribing is a global problem and leads to significant mortality and morbidity in 
the elderly. Tools like the Beer’s criteria are used to identify PIMs. However, prevalence of 
PIMs in acutely ill geriatric CKD patients is poorly studied. We examined the prevalence of 
PIM prescribing in geriatric CKD patients and the most common medications implicated 
in PIMs.


Retrospective analysis of consecutive, acutely ill geriatric patients with CKD admitted 
to a University Hospital over a 6 month period was carried out. Patients above the age 
of 70 with CKD stages 4/5, as evaluated by the 4 point MDRD formula were considered 
for the study. PIM was defined by using the Modified Beer’s criteria Independent of 
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Diagnosis(ID), Modified Beer’s criteria Considering Diagnosis(CD) and the latest British 
National Formulary guidance for prescribing in patients with renal impairment using 
creatinine clearance calculated by the Cockroft Gault formula.


100 patients were identified as per the defining criteria. 56 patients had one or more 
PIMs prescribed (56% prevalence). A total of 622 prescriptions were made amongst the 
100 patients with a PIM prescription prevalence of 13% (i.e. 81/622 prescriptions were 
‘inappropriate’ as per definition).


Antibiotics accounted for 21% (17/81) of the total PIMs.Vancomycin, Penicillins 
and Sulphonamides formed the bulk of prescriptions.Antihypertensives accounted for 
18.5% (15/81) of PIMs; ACE inhibitors and ARBs were most commonly implicated. 
Hypoglycaemic agents accounted for 14.8% (12/81) of PIMs, while analgesics accounted 
for 11.1% (9/81).


The prevalence of PIMs is high in geriatric patients with CKD. Antibiotics and 
antihypertensives account for a majority of PIMs. A larger study is required to validate 
our findings. Use of newer tools such as the STOPP criteria (Screening Tool of Older 
Person’s Prescriptions) may lead to better identification of PIMs in the high risk category 
of elderly patients with renal impairment. Perhaps, a unified formula that can be used both 
for classification of CKD and for prescribing in renal impairment is required.
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The Diagnostic Accuracy of Coronary Computed Tomography Angiography 
in Chronic Kidney Disease Patients  Aekarach Ariyachaipanich, Harshit Modi, 
Thomas N. Levin, Edgar V. Lerma.  University of Illinois at Chicago/Advocate 
Christ Medical Center, Oak lawn, IL.


BACKGROUND: Chronic Kidney Disease (CKD) is a known independent risk factor 
for coronary artery disease (CAD). To date however, there does not exist a reliable screening 
procedure which will enable early detection of CAD in this group. Coronary computed 
tomography angiography (coronary CTA) is a non-invasive imaging modality that has 
been used to detect CAD. However, CKD patients pose a substantial challenge for CTA, 
as vascular calcification can decrease the visualization of the artery and its use is limited 
due to risk of contrast induced nephropathy. OBJECTIVE: To determine the feasibility, 
diagnostic accuracy and safety of coronary CTA in detection of CAD in patients with CKD. 
METHODS: A retrospective review of 649 patients who underwent coronary CTA using 
a Phillips 64-multislice computer tomography (from January 2006 to December 2007), of 
these, 127 patients subsequently underwent conventional coronary angiography. In this 
group, In this group, we identified 17 patients who satisfied the diagnostic criteria for CKD 
(using the NKF-KDOQI guidelines for classification of CKD, MDRD calculated GFR of 
≤60 ml/min/1.73 m2). The diagnostic accuracy using conventional coronary angiography 
as the reference standard was calculated. RESULTS: On segment basis, 97.3% of coronary 
segments were assessable. The accuracy of CTA in detecting significant stenosis (≥ 50%) 
compared to conventional coronary angiography was 84%. The sensitivity, specificity, 
positive and negative predictive value were 60.5, 93.0, 63.0, 92.0%, respectively. T-test 
analysis showed no statistically significant differences in mean of degree of agreement 
comparing the study population (GFR of ≤60 ml/min/1.73 m2; p = 0.5). Only 35% of 
patients had follow up laboratory studies. One patient (16.7%) developed contrast-induced 
nephropathy. CONCLUSION: In CKD patients, coronary CTA is accurate in detecting 
stenosis compared to coronary angiography. With high specificity and negative predictive 
value coronary CTA may have a potential role as a screening study for early detection of 
CAD in this population.
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The Relation between Lipopolysaccharide Levels and Inflammation in 
CKD Patients  Suphi Baslar,1 Aysin Tulunay,1 Elif Ari,1 Hakki Arikan,1 Bedia 
Kaymakcioglu,2 Emel Eksioglu Demiralp,1 Nese Imeryuz,1 Mehmet Koc.1  
1Department of Internal Medicine, Marmara University Hospital, Istanbul, 
Turkey; 2Department of Pharmaceutical Chemistry, Marmara University Faculty 
of Pharmacy, Istanbul, Turkey.


Cardiovascular mortality is closely related to inflammation in patients with chronic 
kidney disease (CKD). In CKD patients, intestinal permeability (IP) increases as the 
renal failure progesses. In accordance with these data, we proposed that increase in IP 
causes inflammatory response (IR) as a result of elevated serum lipoploysaccharide (LPS) 
levels.


Twenty one stage 1-2 CKD patients (group-1), 28 stage 3-4 CKD patients (group-2) and 
22 healthy controls (HCs) were included in the study. Patients with systemic inflammatory 
conditions or infections, volume overload and diabetes mellitus were excluded. hsCRP, 
sCD14 were determined. Expression of TLR-2 and TLR-4 on CD14+ monocytes were 
analysed by flow cytometry.


Serum LPS levels in group-1, group-2 and in HCs were 1.10 ± 0.92 EU/ml and 1.04 ± 
0.77 EU/ml and 0.72 ± 0.45 EU/ml, respectively (p=NS). hsCRP levels were significantly 
higher in group-1 (3.78 ± 3.16 mg/L, p<0.05) and in group-2 (3.79 ± 3.09 mg/L, p<0.05) 
than HCs (1.93 ± 1.63 mg/L). sCD14 levels in group 1 (2.01 ± 0.44 µg/ml, p<0.0001) and 
in group 2 (2.01 ± 0.44 µg/ml, p<0.0001) were significantly higher than HCs (1.43 ± 0.27 
µg/ml). The percentage of monocytes expressing TLR-2 and mean fluorescence intensity 
(MFI) of TLR-2 was similar in CKD groups. The percentage of monocytes expressing 
TLR-4 was higher in group-1 (33.3 ± 12.2%, p=0.17) and in group-2 (33.3 ± 8.9%, 
p=0.08) than HCs without significance. MFI of TLR-4 on monocytes in group-1 (267 ± 
25, p<0.05) and in group-2 (264 ± 23, p<0.05) were significantly higher than HCs (248 


± 23). Overall, there was a correlation between sCD14 and hsCRP levels (n=71, r=0.39, 
p=0.001). This relation was only observed in stage 3-4 CKD patients among the CKD 
groups (n=28, r=0.48, p=0.001).


Our results indicates that ongoing inflammation and monocyte activation as evidenced 
by elevated CRP and sCD14 levels is not related with serum LPS suggesting mechanisms 
of IR do not involve bacterial products in non-edematous CKD patients.
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Role of Adiponectin in CKD and Kidney Transplantation  N. Chitalia,1 R. 
B. Raja,1 T. Bandara,1 P. Aggrawal,2 J. C. Kaski,1 V. Jha,2 D. Banerjee.1  1St. 
George’s University of London, United Kingdom; 2Post Graduate Institute of 
Medical Education and Research, India.


Background
Adiponectin is inversely linked to obesity, impaired glucose homeostasis, dyslipidemia 


and hypertension and has been suggested as a possible marker of cardiovascular 
disease(CVD) in the general population. However its role in chronic kidney disease and 
following renal transplantation is not well established.


Methods
This study examined the relationship of adiponectin with CV risk factors, inflammation 


and kidney function in patients with predialysis CKD (n=33) and renal transplantation 
(n=44). Serum adiponectin was measured using ELISA.


Results
Clinical characteristics were; age 37±11 years, 83% men, 18% diabetes, eGFR 48± 


29 ml/min/1.73 m2.
Adiponectin was inversely related to BMI (p=0.024), waist circumference (p=0.018), 


haemoglobin (p=0.004) and eGFR (p=0.021), and directly related with hsCRP (p=0.019). 
It did not correlate with blood pressure, lipids, fasting glucose and smoking.


On multivariate analysis, eGFR (β= -0.363, p=0.002) and BMI (β=-0.320, p=0.006) 
were independent determinants of adiponectin, adjusted for age, sex, lipids, diabetes and 
blood pressure.


Renal transplant patients had lower CV risk (table 1), however adiponectin level 
was similar to CKD patients (22±17vs.23±21; p=0.8). Adiponectin was inversely related 
to eGFR. On multivariate regression analysis, only eGFR (β=-0.424, P=0.006) was the 
significant determinant of adiponectin.
Table 1; Comparison of CKD and Transplantation patients


Transplantation CKD p value
Age (years) 35±9 40±12 0.05
Diabetes 18% 21% 0.7
Smokers 0% 9% <0.04
BMI (kg/m2) 20±3 24±6 <0.01
Cholesterol (mg/dl) 167±45 188±58 <0.01
Systolic BP 111±12 132±17 <0.01
hsCRP (mcg/ml) 2.66±4.8 7.27±9.5 <0.05
eGFR(mls/min/1.73 m2) 68±21 22±11 <0.01


Conclusion
Adiponectin levels decreased with obesity in CKD. It increased with declining kidney 


function in CKD and transplantation. Despite worse CV risk profile, CKD patients had 
similar adiponectin levels as transplant patients. We propose that serum adiponectin rises 
to compensate the increasing risk of CVD with poorer kidney function.
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The Usefulness of NT-proBNP in Children with Chronic Kidney Disease  
Min Hyun Cho, Suk Jin Hong, Cheol Woo Ko.  Pediatrics, Kyungpook National 
University Hospital, Daegu, Republic of Korea.


Purpose
NT-proBNP (N-terminal pro-brain natriuretic peptide) is mainly secreted by cardiac 


myocytes of ventricle and can be used at diagnosis and prognostic factor for heart failure. 
The aim of this study was evaluating the usefulness of NT-ProBNP in children with chronic 
kidney disease.


Methods
A total of ninety –two children with chronic kidney disease (CKD) were analyzed. The 


serum level of NT-proBNP were compared to age, sex, serum creatinine (Cr), estimated 
glomerular filtration rate (eGFR), blood pressure (BP), and body mass index (BMI). And 
we also compared to ejection fraction (EF), fractional shortening (FS), cardio-thoracic 
ratio (CTR), intact parathyroid hormone (iPTH), hemoglobin (Hb), and Ca×P product in 
11 dialysis children.


Results
Among 92 patients, 75 patients had a normal Cr, and 17 patients had increased Cr. 


Dialysis patients were 11. Serum level of NT-proBNP showed positive correlation of 
serum Cr, and negative correlation of eGFR. In dialysis patients, serum level of NT-pro 
BNP showed negative correlation of EF on echocardiography. And there were not related 
to CTR, iPTH, Hb, Ca×P product, and BMI.


Conclusion
NT-proBNP is a useful marker for evaluating the cardiac function and determining the 


ultrafiltration in pediatric dialysis patients.
Disclosure of Financial Relationships: nothing to disclose
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Improvement in Estimated Glomerular Filtration Rate with Atorvastatin 
in Patients with Metabolic Syndrome: The Treating to New Targets 
(TNT) Study  Prakash C. Deedwania,1 Vera Bittner,2 Nanette K. Wenger,3 
James Shepherd,4 Chuan-Chuan Wun,5 Andrei Breazna,5 Daniel J. Wilson.5  
1Central California Healthcare System, Fresno, CA; 2University of Alabama at 
Birmingham, Birmingham, AL; 3Emory University School of Medicine, Atlanta, 
GA; 4University of Glasgow, United Kingdom; 5Pfizer Inc., New York, NY.


Background: Metabolic syndrome (MetS) is a risk factor for the development and 
progression of chronic kidney disease (CKD). A dose-dependent improvement in kidney 
function with intensive lipid lowering with atorvastatin (ATV) 80 mg vs. 10 mg has 
previously been demonstrated in the TNT study. However, it is not clear how kidney function 
changes in response to statin therapy in patients with MetS. This post-hoc analysis examines 
change in estimated glomerular filtration rate (eGFR) in patients with and without MetS.


Methods: After 8 weeks’ open-label therapy with ATV 10 mg, 10,001 patients with 
CHD were randomized to double-blind therapy with either ATV 10 or 80 mg and followed 
for a median of 4.9 years for the occurrence of major cardiovascular events (MCVEs) (CHD 
death, nonfatal MI, and stroke). Change in MDRD-eGFR from baseline to last visit prior 
to a MCVE was assessed according to MetS status. MetS was deemed present in patients 
with 3 or more of BMI ≥28 kg/m2, triglycerides >150mg/dL, HDL-C <40 mg/dL (men), 
<50 mg/dL (women), BP ≥130/85 mmHg, or fasting glucose ≥100 mg/dL.


Results: Of the total cohort, 9500 patients with a follow-up eGFR prior to a MCVE 
were included. Mean baseline eGFR was 64.4 mL/min/1.73 m2 in patients with MetS 
(n=5287) and 66.5 mL/min/1.73 m2 in patients without MetS (n=4213). In the ATV 80 
mg group mean change from baseline eGFR was 4.9 mL/min/1.73 m2 in patients with 
MetS and 5.5 mL/min/1.73 m2 in patients without MetS. In the ATV 10 mg group mean 
change from baseline eGFR was 3.1 mL/min/1.73 m2 in patients with MetS and 4.1 mL/
min/1.73 m2 in patients without MetS. There was no treatment interaction by MetS status 
for change in eGFR.


Conclusions: In patients with stable CHD there was a dose-dependent increase in 
mean eGFR associated with ATV therapy, irrespective of MetS status.
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Red Blood Cell Distribution Width (RDW) Is Not Associated with 
Erythropoietin (EPO) Resistance in Heart and Kidney Failure  Mireille E. 
Emans,1 Karien van der Putten,2 Rob J. Kraaijenhagen,3 Dorine W. Swinkels,4 
Maarten Jan M. Cramer,1 Pieter A. Doevendans,1 Branko Braam,5 Carlo A. 
Gaillard.2  1Cardiology, UMCU, Netherlands; 2Internal Medicine, Meander 
MC, Netherlands; 3Clinical Chemistry, Meander MC, Netherlands; 4Clinical 
Chemistry, RUMC, Netherlands; 5Division of Nephrology and Immunology, 
University of Alberta, Canada.


Introduction: A strong association between RDW, a measure of the variability in size 
of circulating erythrocytes, and adverse outcomes has been reported in chronic heart failure 
(CHF) and coronary artery disease. Several hypotheses for the underlying mechanisms are 
postulated; inflammation, disturbed iron metabolism or EPO resistance. EPO resistance 
plays an important role in anemia of both chronic kidney disease (CKD) and CHF and is 
associated with increased mortality. Causative factors may be disturbed EPO signalling 
pathways, increased hepcidin and limited iron availability. Previously we found that EPO-
induced decrease of hepcidin-25 is a predictor for EPOresponse. We hypothesized that 
RDW is associated with EPO resistance in patients with CHF and CKD.


Methods: The EPOCARES study (ClinTrialsNCT00356733) investigates the role of 
EPO in iron replete, anemic patients with CHF and CKD (n=39; n=27 treatment with 50 IU/
kg/wk Epopoetin beta, n=12 control). Bioactive hepcidin-25 measurements were performed 
at baseline and at two weeks. EPO resistance was determined by calculation of the observed/
predicted log EPO ratio (O/P), by assessment of the early bone marrow response measured 
by increase of reticulocytes at two weeks and by hepcidin-25 decrease.


Results: RDW positively correlated with age (p=0.02), creatinine (p=0.04) and CRP 
(p=0.03). No correlation between RDW and ferritin (p=0.08), vitamin B12 (p=0.10), 
folate (p=0.93), EPO levels (p=0.34), the O/P ratio (p=0.20) or hepcidin-25 (p=0.47) 
was observed. Neither early bone marrow response (p=0.31), nor hepcidin-25 decrease 
(p=0.12) correlated with RDW.


Discussion: We found no association between RDW and EPO resistance in anemic 
patients with CHF and CKD. Therefore, other factors such as iron metabolism and 
inflammation should be investigated to explain the relationship between RDW and 
prognosis.
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25-Hydroxyvitamin D as a Discriminator of Death or Survival in US Adults: 
NHANES III  Robert N. Foley,1,2 Changchun Wang,1 Allan J. Collins.1,2  1USRDS 
Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, University of MN, 
Minneapolis, MN.


Although low 25-hydroxyvitamin D (25[OH]D) levels have been associated with 
adverse outcomes in community settings, the utility of a strategy of routine 25(OH)D 
measurement for health screening is unclear. To address this issue, we measured mortality 
C-statistics (a composite measure of how well ‘normal’ values predict survival and 


‘abnormal’ levels predict death) for 25(OH)D in 6165 fasting adults > 20 years in NHANES 
III, a representative sample of the US population between 1988 and 1994, with vital status 
ascertainment through 2000. The mean age of the study population was 44.9 years and 
mean 25(OH)D levels were 29.8 ng/mL. As a continuous variable, low 25(OH)D level was 
associated with death but was a poor discriminators of death or survival (C-statistic 0.50, 
OR 0.98 per ng/mL 95% CI 0.97-0.99, P = 0.0002). As a discrete threshold value, 25(OH)D 
≤ 41 ng/mL showed the highest C-statistic (0.51, OR 2.00, 95% CI 1.33-3.01, P = 0.0009), 
suggesting marginal discrimination between death or survival. With classification tree 
analysis based on threshold values of age, eGFR, Albumin/creatinine ratio, systolic blood 
pressure, LDL, HDL, glucose, as well as sex, race, diabetes and hypertension, 25(OH)D 
thresholds were non-discriminatory. In conclusion, 25-hydroxyvitamin D levels are modest 
discriminators of death or survival and routine measurement in healthy adults appears to 
be an inefficient public health strategy.


Disclosure of Financial Relationships: consultant: Affymax, 21st Services, Merck, 
Pfizer; Chugai, Pursuit Vascular, Novartis; scientific advisor: Affymax, 21st Services, 
Pfizer, Merck, Novartis, Pursuit Vascular; honoraria: Fresenius, Affymax, 21st Services, 
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Differences between Patients with Diabetic Nephropathy Versus Other 
Primary Renal Diseases in Hemoglobin Attainment in the Year Prior to 
ESRF: A Multi-Center Study of 1823 Patients from the UK Renal Registry  
Daniel Ford,1 Margaretha Steenkamp,1 David Ansell,1 Charles Tomson,1 Yoav 
Ben-Shlomo,2 Damian Fogarty.3  1UK Renal Registry, Bristol, United Kingdom; 
2University of Bristol, United Kingdom; 3Queens University, Belfast, United 
Kingdom.


Background
The healthcare system in the UK is free at point of source for all CKD patients. The 


UK national guidelines for Hb management apply to all stages of CKD. The impact of 
different diagnoses in the achievement of hemoglobin standards in the year prior to reaching 
ESRF is not known.


Methods
All incident ESRF patients at 7 UK centers between 2001 and 2006 were included. 


The UK Renal Registry extracted data electronically from renal IT systems at time points 
0, 1, 2, 3, 4, 5, 6 and 12 months prior to ESRF. The decline in Hb pre-RRT was estimated 
using a quadratic multi-level model and the mean Hb during the pre-RRT year calculated. 
Analyses were performed before and after adjusting for age, gender, ethnicity and eGFR. 
Patients with missing data and those presenting to renal services <12 months prior to start 
of RRT were excluded.


Results
Patients with diabetic nephropathy had a slightly lower mean Hb pre-RRT than non-


diabetics (10.8 vs. 11.0 g/dl, p=0.035 (Figure 1). This difference remained after adjusting 
for age, gender, ethnicity and eGFR (p=0.022). There was no significant difference between 
any of the other PRD groups, although patients with polycystic kidney disease appear to 
undergo less of a fall in Hb than other patients (Figure 2).


Conclusion
In the UK, where healthcare is free at the point of source for all CKD stages, patients 


with diabetic nephropathy have a slightly lower mean hemoglobin than other patients in 
the year prior to ESRF.
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Balkan Endemic Nephropathy (BEN) and Aristolochia Clematitis (AC) 
Used as Therapeutic Remedies in the Main Foci of BEN in Romania. 
Is There Any Relationship between Aristolochic Acid (AA) and BEN?  
Gheorghe Gluhovschi, F. Margineanu, A. Kaycsa, S. Velciov, C. Gluhovschi, F. 
Bob, L. Petrica, G. Bozdog, S. Dumitru, E. Olosz.  Nephrology, U., Timisoara, 
Romania.


BEN has many similarities with AA nephropathy produced by the use of Chinese 
herbs as therapeutic remedies in slimming diets. The paper analyzes the involvement of 
therapeutic remedies based on AC that contain AA in BEN in the Mehedinti county, where 
these herbs have been traditionally used. Firstly, an epidemiological study was undertaken 
on 151 persons coming from the BEN area in the Mehedinti county concerning the use 
of therapeutic remedies based on AC. The survey has revealed two ways of using AC: 
internally and externally. The results of the survey are shown in Table 1.
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Aristolochic Acid Use


Internal use External use Mixed use No use Total
BEN patients 5 7 2 16 30
Dialysed patients from non-endemic area 1 1 0 20 22
Other diseases from endemic area 2 3 1 8 14
Other diseases from non-endemic area 1 0 0 14 15
Healthy subjects from endemic area 1 6 1 33 41
Healthy subjects from non-endemic area 2 6 0 21 29


AA is involved in the etiology of urothelial tumors. BEN is frequently associated 
with upper urothelial tumors. In 2006, 162 patients were dialyzed, out of which 140 were 
hemodialysed and 22 underwent peritoneal dialysis, of these 77 patients had BEN, 29 
patients with urinary tract tumors were recorded at the Dialysis Center, of these 27 came 
from the BEN area. No relationship between therapeutic remedies and the production 
of BEN and tumors could be seen. In order to detect the probability of the recent use of 
foodstuffs containing AC, AA was measured using the chromatographic method of Hung-
Hu Tsai in the plasma of 90 persons: BEN patients, relatives and healthy persons and in 
the urine of 32 BEN patients. The presence of AA was not found in any of these persons. 
This does not suggest an intake of contaminated food, but does not exclude previous use 
of foodstuffs especially bread made of flour contaminated with AC. Our study does not 
show presently any relationship between AC and BEN.
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Chronic Kidney Disease (CKD) and Malnutrition in the Elderly  Cindy 
Huang,1 Roger Fielding,1 Hong Chang,1 Josef Coresh,2 Andrew A. Levey,1 Lesley 
A. Stevens.1  1Tufts Medical Center, Boston, MA; 2Johns Hopkins University, 
Baltimore, MD.


Background Malnutrition and CKD are both prevalent in the elderly. Malnutrition is 
common in kidney failure, but the relationship to earlier stages of CKD is unknown. Serum 
cystatin C (Cys) has been proposed as a better marker of GFR than creatinine (creat) as it 
is less dependent on nutritional and muscle status. Methods We examined the prevalence 
of malnutrition and its relationship to estimated GFR (eGFR) in adults older than 20 in 
NHANES III 1988-1994 (n=6877). We modified Mini Nutritional Assessment (MNA) for 
use with the NHANES data to indicate malnutrition. GFR was estimated with calibrated 
serum creat using the MDRD Study and CKD-EPI equations, and with a CysC equation 
adjusted for age, sex and race (AJKD 2008). Results The prevalence of malnutrition 
increased with age, from 9% in 20-49, to 12% in 40-59, 15% in 60-79, and 22% in people 
older than 80. The table shows the risk for malnutrition by level of eGFR stratified by 
age. Conclusions For both markers, eGFR <30 is associated with malnutrition in all ages, 
whereas eGFR 30-59 is associated with malnutrition only in the elderly. In the elderly, 
eGFRcreat > 90 is associated with malnutrition whereas eGFRcys > 90 is not, likely due 
to the presence of sarcopenia in the elderly.
Odds ratios for malnutrition in different age groups by univariate analysis.


Age
<60 >60


variables OR* OR*
eGFRcreat by MDRD
>=90 1.28 (0.80,2.04) 1.61 (1.12,2.33)
60-89 1.00 reference 1.00 reference
30-59 0.54 (0.17,1.74) 1.47 (1.08,2.00)
<30 9.52 (1.78, 50.93) 3.05 (1.15, 8.08)
eGFRcreat by CKD-EPI
>=90 1.22 (0.72,2.05) 1.43 (1.09,1.88)
60-89 1.00 reference 1.00 reference
30-59 0.67 (0.19,2.41) 1.35 (1.00,1.83)
<30 9.58 (1.64, 55.90) 2.51 (1.12, 5.65)
eGFRcysC
>=90 1.01 (0.65,1.57) 1.42 (0.94,2.14)
60-89 1.00 reference 1.00 reference
30-59 1.33 (0.41,4.28) 1.41 (1.10,1.80)
<30 5.80 (1.29, 26.08) 2.77 (1.68, 4.56)
*95% CI
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Association between High-Dose ESA, Inflammatory Biomarkers, and 
Soluble Erythropoietin Receptors  Jula K. Inrig,1 Uptal Patel,2 Suzanne 
Bryskin,2 Lynda Szczech.2  1UT Southwestern Medical Center, Dallas, TX; 
2Duke University, Durham, NC.


Background: High-dose erythropoietin stimulating agents (ESA) for anemia of 
chronic kidney disease (CKD) have been associated with adverse clinical outcomes. We 
hypothesized high-dose ESA may be associated with increased soluble erythropoietin 
receptors (sEpoR), elevated inflammatory biomarkers and decreased adipokines, the latter 
being important predictors of clinical outcomes in CKD.


Methods: A prospective cohort of anemic CKD subjects receiving ESA were enrolled 
at a single center and cytokine profiles, adipokines, and sEpoR were compared between 
subjects stratified by ESA dose requirement (normal-dose darbepoetin-α (<1µg/kg/week) 
and high-dose (≥1µg/kg/week)).


Results: Twenty-one subjects required normal-dose ESA (0.5µg/kg/week) and 11 
subjects required high-dose ESA (1.4µg/kg/week) at enrollment. Baseline characteristics, 
comorbid conditions, iron stores, estimated glomerular filtration rate (eGFR), and 
medications were similar between groups; however, hemoglobin was lower among subjects 
on high-dose vs normal-dose ESA. In adjusted analyses including gender, hemoglobin 


and ferritin, high-dose ESA was associated with an increased odds for elevations in 
c-reactive protein and interleukin-6 (p<0.05 for both). There was no correlation between 
high-dose ESA and low levels of either leptin or adiponectin. Interestingly, higher ESA 
dose was significantly correlated with higher levels of sEpoR (rs=0.39, p=0.028), a potent 
erythropoietin inhibitor. Further, in analyses adjusted for gender, hemoglobin, and eGFR, 
higher ESA dose (per 10 mcg/week increase) was significantly associated with a greater 
odds of sEpoR being above the median (OR 1.53, CI 1.03-2.3, p<0.05).


Conclusions: High-dose ESA among anemic CKD subjects was associated 
with elevated inflammatory biomarkers and increasing levels of a potent inhibitor of 
erythropoietin, sEpoR. Further research confirming these findings is warranted.
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The Association between Renal Function and Serum Parathyroid Hormone 
Levels (Second and Third Generation PTH Assay) in Older Men  Areef 
Ishani,1 Misti Paudel,1 Brent Taylor,1 Yelena Slinin,1 Jeffrey Curtis,2 Kristine 
E. Ensrud.1  1Minneapolis VAMC and U of MN; 2University of Alabama at 
Birmingham.


Studies linking decreased renal function with elevated PTH concentrations have 
used 2nd generation PTH assays, which measures both the biointact (1-84) PTH and the 
renally cleared inactive form of PTH (7-84), potentially leading to misclassification of 
hyperparathyroidism. We aimed to determine in a cohort of community dwelling men, 
not selected on the basis of renal function, the association between renal function (eGFR) 
and PTH concentrations measured by both 2nd (iPTH) and 3rd (biPTH) generation PTH 
assays.


We measured iPTH (inter-and intra-assay CV 8.4% and 5.7%), biPTH (inter- and 
intra-assay CV 10.9% and 8.8%), and serum creatinine in a random sample (n=1502) of 
participants enrolled in the Osteoporotic Fractures in Men Study (MrOS). Associations 
between renal function (modified NKF CKD stages) and PTH (iPTH and biPTH) levels 
were assessed using linear regression.


The mean age of participants was 73.7 (5.9) years. The mean concentrations of iPTH 
and biPTH were 32.7 (IQR = 14.7), and 22.7 pg/mL (IQR=10.0), respectively. iPTH and 
biPTH values were highly correlated (r =0.97). In adjusted analysis, there was an inverse, 
graded association between renal function and PTH concentration, including both iPTH 
and biPTH (Table). Among those with an eGFR < 45 mL/min/1.73m2, the percent increase 
in mean iPTH and biPTH concentrations was approximately 50%, compared to those with 
an eGFR > 90mL/min/1.73m2.


Among community dwelling men with mild to moderate reductions in kidney function 
both iPTH and biPTH have similar relative increases among those with eGFR < 45 mL/
min/1.73m2, compared to those with eGFR > 90 mL/min/1.73m2.
Association between CKD stage and iPTH and biPTH values


eGFR categories (mL/min/1.73m2


<45 (n=44) 45-59 (n=121) 60-89 (n=337) >90 (n=337)
Adjusted iPTH 
(geometric mean, pg/mL) 33.9 (30.8-37.4) 25.3 (24.0-26.7) 21.9 (21.5-22.4) 21.0 (20.3-21.7)
Adjusted biPTH 
(geometric mean, pg/mL) 49.1 (44.3-54.5) 36.5 (34.5-38.7) 30.8 (30.2-31.5) 29.1 (28.1-30.2)
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Odontogenic-Related Micro Inflammation in Patients with Chronic Kidney 
Disease  Iwona Niedzielska,1 Jerzy Chudek,2 Izabela Kowol,1 Agnieszka 
Sroczynska,1 Tomasz Janic,1 Natalia Slabiak-Blaz,2 Piotr Kuczera,2 Andrzej 
Wiecek.2  1Department of Craniomaxillofacial Surgery, Medical University 
of Silesia, Katowice, Poland; 2Department of Nephrology Endocrinology & 
Metabolic Diseases, Medical University of Silesia, Katowice, Poland.


Background: Micro-inflammation in patients with chronic kidney disease seems to 
be an important factor in the pathogenesis of accelerated atherosclerosis. The source of 
micro-inflammation usually left undetectable. Dental and peridental diseases may have 
important influence on micro-inflammation status in patients with chronic kidney disease 
(CKD). Aim of the study was to analyze serum concentration of selected inflammatory 
markers in CKD patients with potential dental and peridental diseases.


Patients and Methods: Sixty eighty adult patients with stadium 2-4 of chronic kidney 
disease were enrolled into the study. Based on clinical and X-ray examination patients 
were divided on 5 groups: group I (n=12) - patients with teeth after endodontic treatment 
without periapical lesions, group II (n=8) - patients with teeth with gangraena pulpae 
without periapical lesions, group III (n=22) - patients with teeth with periapical lesions, 
group IV (n=7) - patients with periodontal disease, and control group - with health teeth 
(n=19). Patients with multiple dental pathology and evidence of other then odontogenic 
infections were excluded from the study. In all patients serum CRP and hsIL-6 concentrations 
were measured.


Results: Similar concentration of serum CRP concentrations were observed in all 
studied groups [I-4,2(0,2-8,5) mg/dl; II-5,3(3,1-76) mg/dl; III-4,4(2,0-6,8)mg/dl; IV-3,4(1,5-
5,3)mg/dl; C-4,9(1,9-8,0)mg/ml]. Significantly higher serum IL-6 concentrations were 
observed only in group II then in the control group [3.15(0.39-6.69) pg/ml vs. 0.91(0.63-
1.18)pg/ml; p=0.02, respectively].


Conclusions: 1. Serum concentration of hsIL-6 seems to be better than of CRP 
marker of periodontal-related inflammation in patients with chronic kidney disease. 2. 
Pulpal gangraena is the main source of periodontal-related inflammation in patients with 
chronic kidney disease.


Disclosure of Financial Relationships: nothing to disclose







J Am Soc Nephrol 20: 2009 Clinical Nephrology: Chronic Kidney Disease and Its Complications I 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


144A


TH-PO149


Urinary NGAL Marks Tubular Disease in HIV-Associated Nephropathy  
Neal A. Paragas, Thomas L. Nikolas, Catherine S. Forster, Jonathan M. Barasch.  
Medicine, Columbia University, New York, NY.


HIV-associated nephropathy (HIVAN) is characterized by nephrosis and a rapid decline 
in kidney function. We explored the expression of neutrophil gelatinase associated lipocalin 
(NGAL), a marker of tubular injury, in HIVAN to determine whether this biomarker may 
have potential to aid in the noninvasive diagnosis of HIVAN. We found that expression 
of urinary NGAL was upregulated 11 fold in comparison to HIV-positive race-matched 
controls without kidney disease. Furthermore, in comparison to HIV-positive patients with 
CKD of non-HIVAN etiology (CKD, HIV+), uNGAL was upregulated approximately 
5 fold regardless of race-matching. Moreover, uNGAL was 34 fold higher in patients 
with HIVAN compared to HIV-negative patients with CKD secondary to membranous 
nephropathy, non-HIVAN FSGS, or diabetic and hypertensive kidney diseases. Since 
HIV-transgenic mice (TgFVB) display syndrome identical to HIVAN, we measured NGAL 
expression in kidneys of TgFVB and in wild-type (WT) litermates using a microarray 
analysis. We found that NGAL was one of the most highly expressed genes among the 
39,000 transcripts, demonstrating a 62- and 109-fold increase at 6 and 8 wk, respectively. 
In addition, NGAL was the most differentially expressed gene, fivefold higher than the next 
best gene and 100-fold higher than most others out of 23 proven AKI and 35 proven hypoxia-
specificgenes. HIV-transgenic mouse model of HIVAN, NGAL mRNA was abundant in 
dilated, microcystic segments of the nephron and it correlated to urinary NGAL. However, 
urinary NGAL did not correlate with proteinuria in humans or in the mouse model. These 
data show that marked upregulation of NGAL accompanies HIVAN and support further 
study of uNGAL levels in large cohorts to aid in the noninvasive diagnosis of HIVAN and 
screen for HIVAN-related tubular damage.
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Osteoprotegerin (OPG) Predicts Vascular Calcification in Hemodialysis 
(HD) Patients  Hyeong Cheon Park, Jwa Kyung Kim, Sung Jin Moon, You 
Keun Shin, Hye Rim An, Yong Kyu Lee, Jung Eun Lee, Sung Kyu Ha.  Internal 
Medicine, Yonsei University College of Medicine, Gangnam Severance Hospital, 
Seoul, Korea.


Vascular calcifications powerfully predict cardiovascular mortality in maintenance 
HD patients. Aim of this study was to investigate the factors associated with vascular 
calcifications in HD patients. Presence of vascular calcification was determined by plain 
radiographic examination of pelvis and both hands. Vascular calcification scores ranged 
from 0 to 10 (mild calcification: 1-3, moderate:4-6, and severe calcification: 7-10). Serum 
osteoprotegerin (OPG), fetuin-A and other biochemical parameters were also examined. 
Total 67 stable hemodialysis patients (32 males and 35 females, 89% diabetic) were included 
in the study. The prevalence of vascular calcification was 68.7% and calcification score was 
significantly higher in diabetic group (3.9 ± 2.5 vs. 0.9 ± 1.2, p = 0.02). Age, gender, serum 
calcium and phosphorus levels, and exogenous calcium loads from use of phosphate binders 
were not different between patients with or without vascular calcification. Patients with 
moderate to severe calcification showed significantly longer diabetes duration and higher 
OPG level and lower fetuin-A level compared to those with mild calcification (p < 0.01). In 
univariate analysis, vascular calcification score positively correlated with serum OPG level 
(r = 0.37, p = 0.02), dialysis duration (r = 0.30, p < 0.01) and diabetes duration (r = 0.44, 
p < 0.001) but negatively correlated with fetuin-A level (r = 0.31, p = 0.01). Multivariate 
regression analysis showed that vascular calcification was independently associated with 
diabetes duration (β = 2.192, p = 0.01), dialysis duration (β = 0.03, p = 0.006) and serum 
OPG level (β = 0.001, p = 0.02). In conclusion, out data suggest that elevated OPG may 
be associated with increased incidence of vascular calcification in HD patients.
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Use of DDAVP in Renal Failure  Seetha Radhakrishnan,1 Bairbre Connolly,2 Jun 
Chuan,1 Valerie Langlois.1  1Pediatric Nephrology, Hospital for Sick Children, 
Toronto, ON, Canada; 2Diagnostic Imaging, Hospital for Sick Children, Toronto, 
ON, Canada.


Patients with renal failure have a tendency to bleed spontaneously or at the time of 
procedure. This is thought to be due to a prolonged bleeding time associated with uremia. 
In 1983, a small study showed that administration of desmopressin acetate (DDAVP) to 
patients with renal failure decreased bleeding time. Consequently, DDAVP is used in patients 
with renal failure prior to procedures in order to minimize bleeding. However, there is little 
evidence in medical literature to support this practice.


The objective of this study was to determine the number of bleeding episodes post 
procedure in those receiving DDAVP compared to those who did not receive treatment 
according to glomerular filtration rate (GFR).


Hospital records of patients who underwent renal biopsy or central line placement 
during the period of April 2006 to March 2008 were retrospectively reviewed. Patients 
with GFR below 60 ml/min/1.73m2 were identified and subcategorized into three groups: 
Group A: GFR <15 ml/min/ 1.73 m2, Group B: GFR 30-15 ml/min/m2 and Group C: GFR 
< 60 ml/min/m2. GFR was estimated using the Schwartz formula. Bleeding events were 
determined by collecting pre and post haemoglobin levels, review of radiological findings 
and progress notes.


A total of 61 subjects were identified. 27 in Group A, 16 in Group B and 18 in Group 
C. 40% of those in Group A received DDAVP compared to 70 % and 6 % in Group B 
and C respectively.


No significant difference was found in the number of bleeding events between those 
who received and did not receive DDAVP overall and in each GFR group. However, further 
analysis shows a possible trend towards benefit from treatment in Group A (OR 0.22).


We may conclude that DDAVP is most often administered when GFR is <30. There 
was no significant reduction in bleeding overall for those who received DDAVP though 
there may be a potential benefit for those with a GFR <15. These findings put into question 
the validity of providing DDAVP prior to procedures to all CKD patients, especially given 
the possibility for adverse events. Larger prospective trials are required to evaluate these 
findings and the risk of adverse events.
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Fatigue and Depression in PD and HD Patients  Pia Yngman-Uhlin,1,2 
Ulla Edéll-Gustafsson,1 Sussanne Börjeson,1 Anders Fernström,2 Fredrik 
Uhlin.2  1Dept. of Medical and Health, Nursing Science, Linköping University, 
Linköping, Sweden; 2Dept. of Nephrology, Linköping University Hospital, 
Linköping, Sweden.


Aim
The aim was to compare symptoms of fatigue and symptoms of depression in patients 


undergoing peritoneal (PD) and haemodialysis (HD).
Design and methods
Fifthy HD- and 55 PD-patients participated, mean age (SD) was 70 (11.1) and 63 (14.3) 


years (table 1). Two validated questionnaires were used, FACIT-Fatigue and HADS.
PD and HD patients´scores of fatigue, depression and anxiety
 Hemodialysis (n=50) Peritoneal dialysis (n=55)


 Range Mean (SD)


Number of 
patients with 
indication of 
symptoms♦


Range Mean (SD)


Number of 
patients with 
indication of 
symptoms♦


p-value


Age (years) 43-88 70 (11.1)  19-81 63 (14.3)  n.s
Duration of 
treatment (months) 2-192 36.6 (32.5)  4-84 23.8 (17.6)  n.s
Fatigue (score) † 0-40 23 (11) 50 13-49 30 (9) 49 0.0004
Depression (score) ‡ 0-14 6 (3) 12 1-12 5 (3) 13 n.s
Anxiety (score) ‡ 0-18 6 (4) 12 0-13 5 (3) 12 n.s
‡= measured by HADS, scored from 0-21 , ♦=clinical symptoms indicated over 10. †= measured by 
FACIT-Fatigue scored from 0-52, ♦=clinical symptoms indicated below 43.‡‡


Results
Statistically, patients in HD treatment reported on significantly higher levels of fatigue 


than patients treated with PD mean 22.9 (11.1) and 30.9 (9.4) (p=0.0004), which indicates 
that there were symptoms of fatigue in both groups. In the whole group an association was 
found between fatigue and symptoms of depression, r=-0.41 (p=0.00002). No significant 
differences were found in mental health variables, age or duration of treatment between 
the two groups.


Conclusion
The result of this study elucidate that HD patients suffered more from fatigue than 


PD patients. Nevertheless, PD-patients fatigue score was lower than that of the general 
population. In the multitude of symptoms we found an association between fatigue and 
symptoms of depression. Identifications of symptoms like fatigue and depression are 
important since the symptoms may affect the patients’ ability to perform necessary self-
activities.
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Subjective and Objective Sleep Quality in CKD, Hemodialysis and 
Peritoneal Dialysis Patients  Nizar Younas, Mark Unruh.  University of 
Pittsburgh Medical Center, Pittsburgh, PA.


Purpose: Sleep quality is a major problem for patients with ESRD, but little is known 
about advanced CKD. In order to understand the extent to which CKD is associated with 
poor sleep quality, this report describes objective and subjective sleep quality among CKD, 
PD and HD patients (pts) compared to controls without kidney disease.


Methods:A cross sectional study of 183 kidney disease pts including 88 stage 4-5 
CKD,20 PD and 75 HD pts who were compared with 224 community participants in the 
Sleep Score Study. Home polysomnography was performed and scored using standard 
protocols. Subjective sleep quality was assessed by the Pittsburgh Sleep Quality (PSQI) 
and Epworth Sleepiness Scale. Periodic


Results: Mean ages were 51.9, 56.4, 45.2 and 60.0 for CKD, HD, PD pts and controls 
respectively. Males comprised 67.4%, 66.2%, 35.0% and 50.4% of CKD, HD, PD pts and 
controls respectively. Unadjusted sleep quality results are shown in Table 1. Total sleep 
time was significantly greater in PD and controls compared to HD pts. HD pts had greater 
sleep latency compared to CKD pts. Controls had better sleep maintenance compared to 
HD. PSQI scores were worse in both PD and HD pts compared to controls.
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Conclusions: In terms of sleep quality, advanced CKD patients were similar to the 


controls and signficiantly different from PD and HD pts.
Sleep Habits and Polysomnographic Parameters in CKD, HD, PD and Community Participants
Variable Controls (CT) CKD HD PD p-value
Total sleep (h) 6.1 (1.4) 6.1 (1.7) 5.1 (1.8) 6.1 (2.3) *PD>HD(0.0012); 


CT>HD(<.0001)
Sleep Latency 31.8 (39.2) 30.0 (47.5) 47.2 (52.0) 52.8 (64.9) *HD>CKD(0.04)
Sleep Maintenance 81.9 (11.7) 78.5 (13.1) 76.5 (13.1) 80.6 (15.4) *CT>HD(0.0085)
PLM index 5.4 (6.0) 3.6 (3.5) 4.4 (6.0) 5.9 (4.5) *CT>CKD(0.0085);


CT>HD(0.035)


PSQI score 6.4 (3.3) 6.5 (3.7) 8.1 (4.5) 9.6 (4.8)
*PD>CKD(0.009);
HD>CT(0.009);
PD>CT(0.002)


Epworth 8.2 (3.9) 7.8 (4.6) 8.7 (4.6) 10.2 (4.1) 0.12
* p <0.05 for anova for difference between groups 
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Implementing Practice Gudielines for Glycemic Control, and Patterns of 
Antidiabetic Therapy in a Chronic Kidney Disease (CKD) Cohort  Abhijeet 
Goyal,1 Christine Edie,2 Kristin Schmitt,2 Loretta Simbartl,2 Charuhas V. 
Thakar.1,2  1Internal Medicine, University of Cincinnati, Cincinnati, OH; 2VA 
Medical Center, Cincinnati VA Medical Center, Cincinnati, OH.


Current practice guidelines for diabetes in CKD recommend an A1c of < 7.0; recently, 
A1c > 6.5 was linked with high risk of worsening nephropathy. Hypoglycemic agents 
achieve glycemic control, but low level of glomerular filtration rate (GFR) may predispose 
to serious adverse events (e.g. hypoglycemia).


We studied glycemic control in a CKD cohort, and the effect of level of GFR on patterns 
of anti-diabetic prescriptions.


Between 1/06 and 12/07, 8,932 patients had at least one out-patient creatinine value 
with an estimated GFR of < 60 ml /min/1.73m2 at Cincinnati VA. 2653 patients were 
prescribed hypoglycemic agents. CKD stages, III, IV and V, were classified by GFR estimate. 
A1c values, available in 2,026 patients, were averaged for the study period. Proportions 
of patients with anti-diabetic prescriptions (oral only, insulin only, or both), type of oral 
agents, and % with A1c >/= 7.3 were compared by CKD stage. Chi-sqaure test was used 
for comparison; p value of < 0.05 was considered significant.


The cohort was predominantly male (98%); majority had stage III CKD (III - 93%, 
IV - 5%, V - 2%). A1c was >/= 7.3 in 36% patients, and </= 6.5 in 37%. Frequency of 
patients with A1c >/= 7.3 was similar across CKD stages (p = 0.2). Overall, 62% were on 
Oral only, 17% on Insulin only, and 21% on both. Frequency of Insulin only use increased 
(16%, 35% and 46%), and Oral only use decreased (63%, 47% and 48%) by stages III, IV, 
V respectively (p < 0.0001). Metformin use decreased with CKD stage (46%, 15%, and 
8% in III, IV and V; p < 0.0001); sulfonylurea use declined with CKD (62%, 51%, 50% in 
III, IV and V; p = 0.02). Thiazolidinediones use did not change across CKD.


64% of CKD patients met current guidelines for glycemic control; but, only 37% were 
</= 6.5 and the remainder of CKD patients may be at risk of worsening nephropathy. GFR 
influences anti-diabetic treatment; 50% of advanced CKD patients are treated with oral 
agents only, which may predispose them to serious adverse events.


Disclosure of Financial Relationships: nothing to disclose


TH-PO155


Bardoxolone Methyl (BARD) Improves Multiple Biomarkers of Renal 
and Cardiovascular Outcomes in Patients with Type 2 Diabetes (T2D) 
and Chronic Kidney Disease (CKD)  Colin Meyer,1 Deborah Ferguson,1 
Jeffrey Laidlaw,1 Stacey Ruiz,1 Pritam Kambuj,1 W. Christian Wigley,1 Sherwyn 
Schwartz,2 Pablo Pergola.3  1Reata Pharmaceuticals, Inc., Irving, TX; 2dgd 
Research, Inc., San Antonio, TX; 3Renal Associates, PA, San Antonio, TX.


Renal and cardiovascular (CV) complications are prevalent in T2D and correlate 
with patient morbidity and mortality. Hyperglycemia and chronic activation of the renin 
angiotensin system (RAS), resulting in systemic elevation of reactive oxygen and nitrogen 
species (RONS), are major contributors to the development of CKD in diabetics. Increased 
RONS drives activation of pro-inflammatory signaling pathways such as NF-κB and causes 
endothelial dysfunction. Therapies that decrease RONS and suppress inflammation present 
a significant opportunity for treatment of CKD in diabetics. The transcription factor Nrf2 
governs expression of many antioxidant and cytoprotective genes, making it an attractive 
drug target. BARD, the lead molecule from the Antioxidant Inflammation Modulator 
(AIM) drug class, is among the most potent known inducers of Nrf2. We assessed the effect 
of BARD on Nrf2 activity and biomarkers of renal and CV inflammation and oxidative 
stress known to correlate with clinical outcomes. Nrf2 target gene expression, circulating 
endothelial cells (CECs), and levels of angiotensin II and angiotensinogen were measured 
in vitro and in clinical samples from a phase 2a dose-ranging study in patients with T2D 
and CKD. Nrf2 induction by BARD was evident, as measured by mRNA levels of its target 
gene NQO1 in patient PBMCs. Angiotensinogen expression in HepG2 cells, as detected 
by microarray analysis, decreased in a dose-dependent manner up to 80% after BARD 
treatment. Moreover, plasma angiotensin II was significantly decreased and circulating 
endothelial cells (CECs) were significantly reduced up to 35% in patient samples. iNOS+ 
CECs were also significantly reduced by 70%. We conclude that BARD induces Nrf2 
in CKD patients, suppresses RAS signaling, and improves biomarkers of renal and CV 
outcomes. A 12-month randomized, blinded, placebo-controlled Phase 2b study in CKD 
patients is currently underway.
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GFR Estimates Based on Serum Creatinine, Cystatin C and Beta Trace 
Protein for Predicting Outcomes: Results from the Trial and Cohort 
Phases of the African American Study of Kidney Disease and Hypertension 
(AASK)  N. A. Bhavsar,1 L. J. Appel,1 J. Coresh,1 G. Contreras,2 B. C. Astor.1  
1Johns Hopkins University, Baltimore, MD; 2University of Miami Miller School 
of Medicine, Miami, FL.


Markers such as serum creatinine, cystatin C and beta trace protein (btp) are used to 
estimate glomerular filtration rate (eGFR), but the relationships between eGFR based on 
these markers and risk of future events have not been compared.


We compared the relative hazards (RH) and area under the receiver operating 
characteristics curve (AUC) of eGFR based on serum creatinine (eGFRcreat), cystatin C 
(eGFRcys), beta trace protein (eGFRbtp) for ESRD and death among 866 participants in 
AASK with up to 12 years of follow-up.


eGFRbtp had the strongest association in unadjusted analyses. Each 10 mL/min/1.73 
m2 lower eGFRbtp was associated with a RH of 3.54, compared to 3.10 for eGFRcys 
and 3.08 for eGFRcreat. Adjustment attenuated these associations (Table). The AUC for 
eGFRbtp was greater than for eGFRcreat or eGFRcys.


eGFRcys had the strongest association with mortality in unadjusted analyses. Each 10 
mL/min/1.73 m2 lower eGFRcys was associated with a RH of 1.36, compared to 1.32 for 
eGFRbtp and 1.17 for eGFRcreat. Adjustment amplified these associations (Table). The 
AUC for eGFRcys was greater than for eGFRbtp or eGFRcreat.


GFR estimates based on serum creatinine, cystatin C and btp are differentially associated 
with ESRD and death. BTP has the potential to be a better predictor of ESRD than serum 
creatinine or cystatin C, and as good a predictor of death as cystatin C.
Adjusted RH (for each 10 mL/min/ 1.73 m2 lower eGFR) and AUC§ for ESRD and Death, by marker


ESRD (n=246) Death (n=204)
Adjusted RH* (95% CI) AUC§ Adjusted RH* (95% CI) AUC§


eGFRcreat 2.29 (1.97, 2.66) 0.80 1.19 (1.02, 1.38) 0.56
eGFRcys 2.27 (1.92, 2.68) 0.79 1.43 (1.22, 1.68) 0.61†
eGFRbtp 2.47 (2.08, 2.92) 0.82‡ 1.37 (1.17, 1.61) 0.59†
*Adjusted for age, sex, non-hdl cholesterol, treatment group, prevalent CHD, mean arterial pressure, 
hCRP and proteinuria. § Area under receive operator characteristics curve. † p<0.05 vs. eGFRcreat. ‡ 
p<0.05 vs. eGFRcys. 
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Maternal and Fetal Outcomes of Pregnancy in Women with Chronic 
Kidney Disease  Abdulkareem Alsuwaida,1 Dujana Mousa,2 Ali Alharbi,3 
Sumaya Ghareeb,4 Muna Rukaimi,5 Mohammed Alghonaim.1  1Medicine, King 
Saud University, Riyadh, Saudi Arabia; 2Armed Forces Hospital, Saudi Arabia; 
3Security Forces Hospital Program, Saudi Arabia; 4Salmaniya Medical Complex, 
Bahrain; 5Dubai Hospital, United Arab Emirates.


Introduction
Pregnancy is common in patients with chronic kidney diseases. There are, however, 


important maternal and fetal complications that need to be considered to provide optimal 
care to the mother and her infant. Studies that guide physician for counselling are limited. 
This study assesses maternal and fetal risks to help the physician counsel the chronic kidney 
disease patient about risks of pregnancy.


Methods
This retrospective analysis of 101 pregnancies was conducted at 5 tertiary hospitals to 


estimate the potential fetal, maternal and neonatal complications associated with pregnancy 
in women with chronic kidney disease.


Result
Of the 101 records analyzed, the mean age 32.4 years of age. The overall mean (±SD) 


serum preconception creatinine concentration for 101 pregnancies was 81.2 ± 59.6umol/l 
and mean 24 hour urine proteinuria was 1.97± 2.5 gm per day. Of these, 20% had had renal 
impairment with the mean serum creatinine of 144 ± 102.7 umol/l. In the 10 pregnancies 
(9.9%) there was a gestational increment in the serum creatinine greater than 25% of baseline 
value that persisted to 6 week after delivery and among which one patient reached stage 5 
CKD. However, for patients with normal kidney function and proteinuria, the mean serum 
creatinine concentration remained stable. The overall prevalence of preeclampsia was 22.8% 
(21 pregnancies) and 39.8% delivered by cesarean section. The frequency of intrauterine 
growth retardation was 19.3 % (17 neonates). The frequency of preterm delivery was 22.4% 
with 3.5% delivered less than 30 week of gestation. Fetal growth was reduced. The mean 
birth weight was 2.699±0.85 g. Six infants were stillborn. Renal impairment was the most 
important predictor for both maternal and fetal complications.


Conclusion
Women with chronic kidney disease are at higher risks of maternal and fetal 


complications, however, majority of patients were able to have a surviving fetus.
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FGF23 Is Associated with Left Ventricular Hypertrophy in Non Dialysis 
Dependent Chronic Kidney Disease Patients  Maria Eugênia F. Canziani, 
Cristiane Tomiyama, Aluizio B. Carvalho, Sergio A. Draibe.  Nephrology 
Division, Federal University of São Paulo, São Paulo, Brazil.


Introduction: Left ventricular hypertrophy (LVH) is a major complication and an 
important predictor for mortality in chronic kidney disease (CKD) patients. Other risk 
factors besides the traditional ones may be involved in the initiation and progression of 
this pathology. Hyperparathyroidism, hyperphosphatemia and fibroblast growth factor 23 
(FGF23) have been associated with LVH in hemodialysis patients. However, to the best 
of our knowledge no study has investigated these associations in CKD patients not yet 
on dialysis.


Methods: 96 asymptomatic CKD outpatients (52±11 ys, 67% male, eGFR= 39±18 ml/
min) were included. Demographic characteristics, laboratory test results and transthoracic 
echocardiogram were evaluated. Serum FGF23 levels were measured using a commercial 
enzyme-linked immunosorbent assay kit.


Results: LVH was diagnosed in 35 patients. The comparison between patients with 
and without LVH was shown in the following table.


Without LVH With LVH p
n 60 35
Age (years) 51 ± 12 56 ± 9 0,01
Male gender (%) 28 40 0,21
Diabetes (%) 40 43 0,78
eGFR (ml/min) 42 ± 18 35 ± 16 0,07
Bicarbonate (mEq/L) 24 ± 4 24 ± 3 0,62
Ionized calcium (mmol/L) 1.31 ± 0.05 1.29 ± 0.06 0,08
Phosphorus (mg/dL) 3.7 ± 0.7 3.9 ± 0.5 0,21
Intact parathyroid hormone (pg/mL) 83 (48 – 204.7) 127 (81 – 193) 0,03
Alkaline phosphatase (U/L) 102 (71.2 – 161.2) 124 (83 – 205) 0,23
1,25 (OH)2 vitamin D (pg/mL) 38.7 ± 14.3 41.2 ± 20.5 0,66
25(OH) vitamin D (ng/mL) 33.4 ± 9.9 29.4 ± 10.1 0,17
FGF23 (pg/mL) 48.9 (29.3 – 66.7) 62.8 (40.7 – 95.8) 0,03


In multiple logistic analysis including age, eGFR, iPTH and FGF23, only FGF23 was 
independently associated with LVH (p = 0.034; OR = 0.01; 95% CI = 1.001 – 1.022)


Conclusion: In CKD pre dialysis patients: LVH is highly prevalent; FGF23, a marker 
of phosphorus load, seems to contribute independently of iPTH to the development of 
LVH; and FGF23, more than serum phosphorus, deserves attention in the management 
of this population.
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Clinical Outcome of Systemic AL Amyloidosis Affecting the Kidneys  J. 
H. Pinney,1 H. J. Lachmann,2 A. Wechalekar,2 S. Gibbs,2 P. Sattianayagam,2 N. 
Wassef,2 P. N. Hawkins,2 J. D. Gillmore.2  1UCL Centre for Nephrology, Royal 
Free Hospital, London, United Kingdom; 2National Amyloidosis Centre, UCL 
Medical School, London, United Kingdom.


The purpose of this study was to identify factors which influence renal and overall 
survival in patients with AL amyloidosis and renal involvement. Methods: All patients 
with renal AL amyloidosis who were prospectively followed in our centre between 1990 
and 2008 were identified. Clinical features, renal outcomes, and overall patient survival 
were evaluated. Results: Fifty three percent of 1918 patients with AL amyloidosis had 
renal involvement at presentation as defined by the International Consensus Criteria for 
amyloid. Median patient survival among 1023 patients with renal amyloidosis was 35 
months, not significantly different from those without renal involvement. Significant factors 
at diagnosis affecting overall patient survival were; stage of chronic kidney disease, brain 
natriuretic peptide, alkaline phosphatase and bilirubin. Significant predictors of ESRD 
were low serum albumin and heavy proteinuria; liver involvement and total body amyloid 
load by SAP scintigraphy were not significantly associated with risk of ESRD. A total of 
256 patients reached dialysis. They were followed for a median of 36 months (0-256) from 
commencement of RRT. Median patient survival from start of dialysis was 41 months and 
was substantially different between those commencing dialysis pre- and post-2000; 26 
and 50 months respectively (P=0.0002). Dialysis modality and amyloid load did not affect 
survival on dialysis. Twenty-two patients underwent renal transplantation. There were no 
graft failures; 1 and 5 year patient survival was 91% and 44% respectively. There was a 
strong suggestion of improving long-term survival among recently transplanted patients. 
Conclusions: Patient survival in AL amyloidosis is not substantially influenced by the 
presence or absence of renal deposits. Severity of nephrotic syndrome at presentation 
correlates with renal outcome. Survival on dialysis was markedly better than that previously 
reported and has improved in recent years. Renal transplantation is feasible with and long-
term outcomes after transplantation appear to be improving.
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The Value of IgG-Uria in Predicting Renal Failure in Idiopathic Glomerular 
Diseases. A Long-Term Follow-Up Study  Omran Bakoush, Rafid Tofik, Rawa 
Aziz, Ahmed Reda.  Nephrology, Lund University, Lund, Sweden.


Background. Proteinuria is the hallmark of glomerular disease and non-selective 
proteinuria often associated with progression to renal failure. The predictive value of urine 
IgG excretion was studied comprehensively in patients with membranous nephropathy 
and nephrotic syndrome. In the present follow up study, we examine the predictive value 


of IgG-uria, compared to albuminuria and urine HC (α1-microglobulin) concentration in 
patients with idiopathic glomerular diseases with wide range of proteinuia.


Methods. 189 (113 males and 76 females) patients with idiopathic glomerulonephritis 
and serum creatinine of less than 150 umol/l diagnosed between 1993 and 2004 have been 
followed up to January 2009. Measurement of urine excretion of albumin, IgG, and HC were 
performed in early morning of spot urine samples collected at the time of the diagnostic 
renal biopsy. Renal survival was calculated by using Kaplan–Meier curves. Renal failure 
was defined as start of renal replacement therapy.


Results. Twenty sex (13.8%) patients have reached the end stage renal failure. The 
overall renal survival was 90% at 10 years. Cox regression analysis showed IgG-uria and 
HCI were predictors of renal survival, but not albuminuria. Other predictors were blood 
pressure and GFR. The 10 year renal survival were significantly higher in patients with 
IgG-uria in the first quartiles compared to the upper quartiles (91.8% versus 68.1%, P = 
0.0009). A level of IgG-uria of more than 5 g/mol crea was identified to predict 88% of 
cases progressed to end stage renal failure


Conclusion. The findings of the study suggest that in patients with idiopathic glomerular 
diseases; IgG-uria is superior to albuminuria in predicting risk of renal survival.
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Effect of Plasma from Patients with Recurrent FSGS on the Integrin-Linked 
Kinase Activity in Cultured Podocytes  Yuko Akioka, Mihoko Fujiwara, 
Hiroko Chikamoto, Motoshi Hattori.  Department of Pediatric Nephrology, 
Tokyo Women’s Medical University, Tokyo, Japan.


Background: Integrin-linked kinase (ILK) has emerged as a key mediator of podocyte-
glomerular basement membrane (GBM) interactions. Our preliminary study has provided 
experimental evidence suggesting the possible presence of circulating toxic factors in the 
plasma of some patients with recurrent focal segmental glomerulosclerosis (FSGS), which 
induce an increase in podocyte ILK activity that may lead to the detachment of podocytes 
from the GBM (Am J Transplant 8:1550, 2008). To confirm this finding, we performed 
further studies on a larger patient population. Methods: Cultured podocytes were treated 
with plasma from FSGS patients with or without posttransplant recurrence (PTR), and 
ILK activity was determined using an immune complex kinase assay. Plasma samples 
were obtained from 8 FSGS patients with PTR and 5 FSGS patients without PTR. A 10 
µg/mL of PAN was used as podocyte toxin control. Results: An increase in ILK activity 
(2.8 ± 0.3-fold compared to time 0) was observed after 1-hr treatment with PAN. Plasma 
from 4 patients with PTR induced an increase in ILK activity (2.1 ± 0.2-fold compared 
to time 0) at 1 hr after treatment. In contrast, no increase in ILK activity was observed 
in podocytes treated with plasma from the remaining 4 patients with PTR and 5 patients 
without PTR. When looked at the posttransplant course, the maximum urinary protein 
excretion was markedly higher in patients with PTR and plasma shown to induce ILK 
activity (n=4) compared to recurrent patients with plasma that did not induce ILK activity 
(n=4) (45.0±29.1 vs. 9.3±6.8 g/day, p < 0.05). Among four patients with plasma that induced 
ILK activity, two patients did not respond to any therapies including plasmapheresis and 
lost their grafts 1.2 and 1.8 years after transplantation. Conclusion: This study supports our 
previously reported experimental evidence suggesting the possible presence of circulating 
toxic factors in the plasma of some patients with recurrent FSGS. Also, this study might 
provide a possible causal relationship between the activation of ILK in podocytes and the 
progression of FSGS accompanied by a heavy proteinuria.
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Endogenous Secretory Receptor for Advanced Glycation Endproduct 
(esRAGE) Is Associated with Focal Segmental Glomerulosclerosis  Sang 
Heon Song, Ihm Soo Kwak, Soo Bong Lee, Dong Won Lee, Eun Young Seong, 
Jungmin Son, Jung Sub Kim.  Division of Nephrology, Department of Internal 
Medicine, Pusan National University Hospital, Busan, Korea.


Background: we hypothesized that circulating soluble receptor for advanced 
glycation endproduct (RAGE), especially endogenous secretory RAGE (esRAGE), 
might be associated with idiopathic focal segmental glomerulosclerosis (FSGS). First, 
the comparison among idiopathic FSGS, Immunoglobulin A nephropathy (IgAN), and 
normal controls was performed in the view point of circulating soluble RAGE (sRAGE). 
Second, it was analyzed to elucidate contributing variables to circulating sRAGE within 
the group of idiopathic FSGS.


Methods: A total of 35 subjects aged more than 18 years old were enrolled. Thirty 
five subjects consisted of three groups as follows: idiopathic FSGS (N=15), IgAN (N=10), 
normal controls (N=10). Laboratory measurements of serum carboxylmethyl-lysin (CML), 
sRAGE, and esRAGE were performed.


Results: Serum esRAGE level in FSGS was higher than that in IgAN (0.55±0.32 ng/
mL vs. 0.27±0.11 ng/mL, p=0.013). There was no statistical difference in sRAGE and 
CML among three groups. Within FSGS group, esRAGE, but not sRAGE, was positively 
correlated with 24hour urinary protein (r=0.553, p=0.033) and negatively correlated 
with body mass index, respectively (r=-0.623, p=0.013). In stepwise multiple regression 
analysis, body mass index and 24hour urinary protein were significant contributors to 
esRAGE within FSGS.


Conclusion: This study was shown that esRAGE, but not sRAGE, might have an 
important role in FSGS and further studies are needed to elucidate the prognostic impact 
of esRAGE and the role of esRAGE associated with treatment.
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Development of FSGS Following Anabolic Steroid Use in Bodybuilders  
Leal C. Herlitz,1 Glen S. Markowitz,1 Alton B. Farris,2 Joshua A. Schwimmer,3 
Michael B. Stokes,1 Cheryl Kunis,3 Robert B. Colvin,2 Vivette D. D’Agati.1  
1Dept. of Pathology, Columbia University Medical Center, New York, NY; 2Dept. 
of Pathology, Massachusetts General Hospital, Boston, MA; 3Dept. of Medicine, 
Columbia University Medical Center, New York, NY.


Purpose: Anabolic androgenic steroids (AAS) have multiple adverse effects, however 
renal injury has not been described previously. We report a novel association of FSGS in 
bodybuilders who abuse AAS.


Methods: Ten patients (6 Caucasian, 4 Hispanic) were identified from the archives of 
the Columbia University Medical Center and Massachusetts General Hospital between 1999 
and 2009 with: 1) highly muscular physique and bodybuilding; 2) longterm AAS abuse; 3) 
proteinuria (≥ 1g/d) and 4) renal biopsy diagnosis of FSGS and/or glomerulomegaly.


Results: Average BMI was 34.7 kg/m2 (range 27-43). Presentations included proteinuria 
(mean 10.1 g/day, range 1.3-26.3 g/day) and renal insufficiency (mean serum creatinine 3.0 
mg/dl, range 1.3-7.8 mg/dl). Five of 10 patients presented with full nephrotic syndrome. 
Renal biopsy revealed FSGS in 9 patients, of which 4 also had glomerulomegaly, and 
glomerulomegaly alone in 1 patient. Three biopsies had collapsing lesions of FSGS, 4 had 
perihilar lesions and 7 showed ≥40% tubular atrophy and interstitial fibrosis. Follow-up 
(mean 2.2 yrs) was available in 8 patients. One patient progressed rapidly to ESRD. The 
other 7 received RAS blockade, and 1 also received corticosteroid therapy. All 7 discontinued 
AAS and reduced exercise, leading to weight loss, stabilization or improvement in serum 
creatinine and decrease in proteinuria. In 1 patient, restarting AAS led to progressive 
proteinuria and renal insufficiency. When compared to historical controls with obesity related 
glomerulopathy, FSGS in bodybuilders is a more severe disease with higher creatinine and 
proteinuria at presentation and more glomerular and tubulointerstitial scarring.


Conclusion: We hypothesize that FSGS results from a combination of post-adaptive 
glomerular changes driven by increased lean body mass and potential direct nephrotoxic 
effects of AAS.
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Quality of Life in Children with Focal Segmental Glomerulosclerosis 
(FSGS): Baseline Findings. Report of the FSGS-Clinical Trial (CT)  Howard 
Trachtman, R. Fine, A. Friedman, J. Gassman, D. Gipson, T. Greene, S. Hogan, 
R. Hogg, F. Kaskel, M. Moxey-Mims, M. Radeva, N. Siegel, S. Watkins.  
NIDDK-NIH, Bethesda, MD.


BACKGROUND: The FSGS-CT compared the efficacy of cyclosporine versus 
combined treatment with mycophenolate mofetil and dexamethasone in steroid-resistant 
patients. We report the baseline Quality of Life (QOL) findings in the pediatric patients 
enrolled in this multicenter trial.


METHODS: The FSGS CT enrolled 138 patients, 88 (64%) age < 18 yr. In this 
pediatric cohort, 82 (93%) had CKD Stage 2 and 6 (7%) had CKD Stage 3. QOL was 
measured using PedsQL™. Children between ages 8-18 yr, n= 81 (92%), completed the 
Self report form while all parents completed the Parent form. QOL data were divided into 
four domains: physical, emotional, social, and school functioning. Results (mean±SE) of 
surveys completed by the patients are provided and compared to data in children with end 
stage renal disease (ESRD) (n=95) [Goldstein SL 2006] and healthy controls (n=10,050) 
[Varni J 2003].


RESULTS: Children with FSGS had lower scores for total QOL and in all domains 
except social functioning compared to healthy controls (P<0.001). School functioning in 
FSGS children was intermediate between CKD and healthy controls. The reduction in 
QOL in physical functioning was comparable in children with FSGS vs ESRD. Emotional 
functioning was lowest in the FSGS group. Parent scores for QOL paralleled those provided 
by their children.


CONCLUSIONS: QOL is significantly diminished in pediatric patients with steroid-
resistant FSGS. Their QOL was comparable to children with CKD Stages 5, except for 
a marked impairment in emotional functioning, which was even worse than in patients 
with ESRD. Further study is necessary to determine if reduced QOL is observed in other 
glomerular diseases and if it is due to clinical symptoms or medication side effects.
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Focal Segmental Glomerulosclerosis Clinical Trial (FSGS-CT) Study 
Cohort  Debbie S. Gipson, M. Radeva, R. Fine, A. Friedman, J. Gassman, T. 
Greene, R. Hogg, F. Kaskel, M. Moxey-Mims, N. Siegel, H. Trachtman, S. 
Watkins.  NIDDK, NIH, Bethesda, MD.


The phase III, multicenter, randomized FSGS-CT, sponsored by NIH, was designed 
to compare the rate of remission with 12 months of cyclosporine A versus mycophenolate 
mofetil + pulse oral dexamethasone. Enrollment is complete and the intervention phase will 
end November 2009. The goal of this abstract is to characterize the phenotype and burden 
of disease in a cohort of children and young adults with primary FSGS.


192 subjects were enrolled and 138 randomized in the trial from 66 participating sites. 
Entry characteristics include: Age 41 (30%) 2 – 12 years, 47 (34%) 13 – 17 years, 50 (36%) 
18 or older; 53 (38%) African American; 73 (53%) male; eGFR 135 ml/min/1.73m2 (range 
42 – 409); Up/c 6.0 (range 1.0 – 31.8).


At study entry, subjects were 18 + 33 months from FSGS diagnosis and cumulative 
glucocorticoid exposure was 5.0 + 8.1 months (n= 127). The majority reported symptoms. 
See table. 28 (20%) had screening blood pressure values greater than the eligibility criteria 
necessitating adjustments in medications and additional blood pressure monitoring to meet 
eligibility criteria.
Baseline symptoms of subjects with steroid resistant FSGS
Symptoms N (%)
Edema 79 (57.2%)
Cough 37 (26.8%)
Nausea 27 (19.6%)
Orthostatic symptoms 26 (18.8%)
Diarrhea 26 (18.8%)
Vomiting 18 (13.0%)
Syncope 1 (0.7%)
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Medical history included premature birth (<37 weeks) in 18/134 (13.0%), low birth 
weight (<2.5kg) 14/94 (15%), seizures 7 (5.1%), thrombosis 3 (2.2%), attention deficit 
disorder 8 (5.8%), sleep disorder 4 (2.9%) and hypertension 70 (51%). 92 (66.7%) had a 
history of edema at the time of FSGS presentation. Ten (7.2%) were current smokers, 28 
(20.3%) were passive smokers and 9 (6.5%) were former smokers.


The FSGS-CT cohort is young and without significant co-morbid conditions. 
Hypertension history was reported by 51% with 20% failing to meet blood pressure 
eligibility criteria at the initial screening visit. The impact of patient characteristics, disease 
history and smoking exposure on treatment response may be important components of the 
analysis of the trial after completion of the study in November 2009.


Disclosure of Financial Relationships: nothing to disclose
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Pathological Spectrum of FSGS and the Feature of Collapsing/Cellular 
Variants in Chinese Patients  Cai-hong Zeng, Wen Zhang, Feng Xu, Jiong 
Zhang, Lei-shi Li, Zhi-hong Liu.  Research Institute of Nephrology, Jinling 
Hospital, Nanjing University School of Medicine, Nanjing, China.


FSGS is a common cause of proteinuria and has different histological variant and 
clinical features. FSGS accounted for 6.0% (1979-1999) in Chinese adults with primary 
glomerulonephritis and increased to 10% (2000-2008). However, the pathological spectrum 
of FSGS and the feature of collapsing/cellular variants in Chinese patients have not been 
reported. In this study, 411 adult patients with biopsy proven idiopathic FSGS were 
analyzed and divided into five histological variants according to the Columbia FSGS 
classification. The spectrum of FSGS variants are: 38.7% tip lesion (n=159), 36.9% NOS 
(n=152), 11% perihilar (n=45), 8.5% cellular (CELL)(n=35), and 4.9% collapsing (COLL)
(n=20). The frequency of COLL and CELL was lower than Stoke’s report (USA) (24.9% 
and 9.8%). COLL and CELL variant were predominately in Chinese male youth (male 
60.0% and 65.7%). The median onset age of COLL and CELL patients were (23.6±5.96) 
and (28.9±15.0)years respectively. COLL and CELL had massive proteinuria (9.34±5.34 
and 8.60±4.44g/24h). A higher ratio of patients with proteinuria ≥10 g/24h was present 
in COLL group (55.5%) (CELL, 37.1%). Both COLL and CELL variant had severe 
damage of renal tubular function (the proportion of patients with higher urine NAG and 
RBP level were 95%,100% and 73.7%,85.3% respectively), had the same level of serum 
creatinine (1.35±0.62 vs 1.42±0.66mg/dL), the proportion of renal dysfunction (35.0% 
vs 54.3%, P>0.05), the same incidence of hypertension(30% vs 22.9%) and microscopic 
hematuria (50% vs 45.7%). The acute tubular interstitial lesions were prominent in both 
groups (COLL65%, CELL74%). But COLL variant had more chronic tubular interstitial 
lesion and vascular lesion as compared with CELL variant (55% vs 25.7%, 65% vs 37.1%) 
(P<0.05). Conclusion: The most common histological variant of FSGS is tip lesion, and the 
frequency of COLL and CELL are lower in Chinese patients than western countries. There 
are overlapping in clinical and pathologic features between COLL and CELL, but the COLL 
has more massive proteinuria and prominent chronic tubular interstitial lesions.


Disclosure of Financial Relationships: nothing to disclose
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Remission of Idiopathic Collapsing Glomerulopathy with Tacrolimus 
Therapy in Children  Sharon W. Su, M. Khurram Faizan.  Department of 
Pediatrics, Division of Pediatric Nephrology, Warren Alpert Medical School of 
Brown University, Hasbro Children’s Hospital, Providence, RI.


Idiopathic collapsing glomerulopathy (ICG) is a distinct clinico-pathologic variant 
of focal segmental glomerulosclerosis (FSGS). ICG presents with a rapid and aggressive 
course, and worse prognosis than FSGS. Limited data have been reported on effective 
therapy of ICG in children. We report 2 cases of successful therapy with tacrolimus (TAC) 
in biopsy-proven ICG. Pt. 1: Caucasian female presented at age 6 with anasarca. Her labs 
showed urine protein/creatinine ratio (UPCR) 10, albumin (ALB) <1 g/dL, cholesterol 377 
mg/dL. Creatinine (SCr) was 0.5 mg/dL but rose to 1.1 mg/dL over 7 months. Electrolytes, 
CBC, C3, C4, ANCA, ANA, were normal. Biopsy showed glomeruli with focal capillary 
collapse, distorted architecture, and mesangial hypercellularity. Steroids were stopped due 
to complete non-response. She received TAC 1 mg bid. She also received atorvastatin 10 
mg, lisinopril 10 mg, and losartan 25 mg daily. After 3 years of followup, her UPCR is 1.8, 
ALB is 3.1 g/dL and SCr is 0.8 mg/dL. Mean TAC levels were 4.5 ng/mL (2.4-8.6). She 
developed reversible azotemia and mild hyperkalemia with elevated TAC levels (>5.5 ng/
mL). Pt. 2: 12 yr old Caucasian female presented with nephrotic range proteinuria without 
edema. UPCR 4.2, ALB 2.3 g/dL, cholesterol 239 mg/dL, SCr 0.4 mg/dL. Electrolytes, 
CBC, C3, C4, ANCA, ANA were normal. Biopsy showed focal sclerosing lesions with 
segmental capillary collapse and marked epithelial hyperplasia. She received TAC 2 mg 
bid, later titrated to 3 mg bid. No steroids were given. Lisinopril 10 mg and atorvastatin 10 
mg daily were added. After 14 months of followup, her UPCR is 0.8 and ALB is 3.3 g/dL. 
SCr and potassium levels remained normal throughout therapy. Mean TAC levels were 3.4 
ng/mL (1.8-4.5). No side effects were seen from TAC. Conclusion: We report successful 
control of proteinuria with stabilization of renal function using maintenance tacrolimus 
therapy, without the use of steroids, in two young females with ICG. Tacrolimus was well 
tolerated by both patients. Tacrolimus represents a promising agent in the treatment and 
control of ICG in children.


Disclosure of Financial Relationships: nothing to disclose
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Prevalence of Blood Pressure (BP) Control in the Focal Segmental 
Glomerulosclerosis Clinical Trial (FSGS-CT) Study Cohort  John Paul 
Middleton, Peter Yorgin, Debbie Gipson, Milena Radeva, Richard Fine, Alan 
Friedman, Jennifer Gassman, Tom Greene, Ron Hogg, Fred J. Kaskel, Marva 
Moxey-Mims, Norman Siegel, Howard Trachtman, Sandra Watkins.  The 
National Institute of Diabetes and Digestive and Kidney Diseases, National 
Institutes of Health, Bethesda, MD.


Focal segmental glomerulosclerosis (FSGS) is likely to evolve into a devastating disease 
if it fails to respond to interventions. The NIH-supported phase III, multicenter, randomized 
FSGS-CT is comparing the effectiveness of a regimen including cyclosporine A to a 
regimen including mycophenolate mofetil + pulse oral dexamethasone to induce remission. 
All study subjects have inhibition of the renin-angiotensin system (RAS), treatment with 
alternate-day prednisone, and targeting of recommended blood pressure goals. The purpose 
of this abstract is to characterize BP at the time of study entry in the FSGS-CT cohort of 
children and young adults. 192 subjects were enrolled, and 138 were randomized in the trial. 
Eligibility criteria included BP<140/95 for adults and < 95th percentile for children <18y. 
In the 36.2% of the randomized group over the age of 18y, 19 (38.5%) had BP <130/80, 
and 38(76%) had BP <140/95. In the adults, those with BP<140/95 were prescribed 2.69 
medications compared to 3.5 medications for those adults with uncontrolled BP. For the 
remainder of the FSGS cohort 18y or younger, 65(73.9%) had initial BP <95th percentile 
and 52(59.1%) had BP <90th percentile for height and weight. The younger patients were 
prescribed a mean of 2.62 BP meds in those with BP less than or 2.65 meds for those 
with BP greater than the 95th percentile. In the entire cohort, 102 subjects (73.9%) were 
prescribed medications that inhibited the RAS. We conclude that hypertension is common 
and that achievement of recommended blood pressure goals is difficult in primary FSGS. The 
prevalence of hypertension in the FSGS-CT cohort suggests that the results obtained from 
the study will be applicable to most clinical environments. Achievement of BP goals, use 
of BP medication classes, and other patient characteristics will be important considerations 
following completion of the FSGS-CT in November 2009.


Disclosure of Financial Relationships: grant/research support: Novo Nordisk, Amgen, 
Mitsubishi; honoraria: Shire, Merck.
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FSGS: An Emerging Glomerulophaty in Jalisco, Mexico  Karina Renoirte-
Lopez, Guillermo Garcia-Garcia.  Division of Nephrology, Hospital Civil de 
Guadalajara, Guadalajara, JAL, Mexico.


Focal segmental glomerulosclerosis (FSGS) is found in 7-15% of patients undergoing 
evaluation for proteinuria. It is responsible for 10-25% of glomerular diseases in adults, 
and the 3rd cause of nephrotic syndrome worldwide. However, there is scarce information 
on this pathology in Mexico.


We estimated the frequency of FSGS, clinical presentation, and response to treatment 
in patients from Jalisco, Mexico.


Kidney biopsies performed at Hospital Civil de Guadalajara between 1981-2009 were 
reviewed. Age, gender, BP, proteinuria, haematuria, eGFR, response to prednisone, and 
renal survival were recorded. Prednisone dose was 1mg/kg/day for 1 month, then 1.5 mg/
kg (up to 80mg) for 2 months on alternate days, and tapering over 9-12 months. Complete 
remission (CR) was defined as urine proteine < 0.2 g/d. Partial remision (PR) as ≤ 3.4 g/d 
but > 0.2 g/d or < 50% of initial value. Renal survival was defined as the doubling of Scr 
or the start of RRT. χ² and t-test were used when appropriate.


514 biopsies were registered. FSGS was found in 140 (27%) of the cases, followed 
by lupus (16%) and membranous (11%) nephropathies. 79 (56%) records were available 
for review. Mean follow up was 14 months (range 1 to 51).
Results.


Non Nephrotic N= 54 (68%) Nephrotic N= 25 (32%) p
Age (y) 23.98 ±8.4 27.4± 17.2 p=0.003
Male 22 (41%) 12 (48%) p=0.62
HTN 12 (22%) 10 (40%) p=0.114
eGRF(ml/min/1.73 m²)* 70.5 ± 32.4 82.4 ± 40.6 p= 0.05
Proteinuria (g/d) 1.51 ± 0.88 7.71 ± 4.34 p=0.000
Haematuria 5 (9.3%) 7(28%) p=0.044
Prednisone Rx 45 (83.3%) 25 (100%) p=0.05
CR 11 (20.4%) 9 (36.0%) p=0.21
PR 20 (37%) 5 (20%) p=0.21
NR 10(18.5 %) 7(28%) p=0.21
Doubling SCr 7 (13%) 1 (16%) p=0.21
No F/U 13(24.1%) 4 (16%) p=0.31
* Cockroft-Gault or Schwartz equations


In conclusion, FSGS has emerged as the most common lesion in kidney biopsies 
in Jalisco. Response to treatment did not significantly vary among nephrotic and non-
nephrotic patients and is similar to other series. Futher studies are required to explain the 
high prevalence of this disease in our population.


Disclosure of Financial Relationships: nothing to disclose
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Evaluation of Chronologic Serum Galactose-Deficient IgA1 Levels Prior 
to Diagnosis of IgA Nephropathy  Stephen W. Olson,1 Jan Novak,2 Hitoshi 
Suzuki,2 Zina Moldoveanu,2 Bruce A. Julian.2  1Nephrology, Walter Reed 
Army Medical Center, Washington, DC; 2Nephrology, University of Alabama, 
Birmingham, AL.


Background: The pathophysiology of IgA nephropathy (IgAN) has yet to be fully 
elucidated. In vitro IgAN studies confirm galactose-deficient IgA1 (Gd-IgA1) containing 
immune complex deposition. Clinical studies demonstrate an association between Gd-IgA1 
levels and IgAN. There are no previous studies of the presence or progression of Gd-IgA1 
levels prior to IgAN diagnosis.


Methods: We compared chronologic Gd-IgA1 levels in 8 patients with biopsy proven 
non-crescentic IgAN prior to disease presentation to those in 24 healthy age, sex, race, and 
age of serum sample matched controls using the Department of Defense Serum Repository 
(DoD SR). DoD SR contains biannual serum samples dating back to 1990 from all active 
duty military personnel. Gd-IgA1 levels were measured by a validated biotinylated HAA 
ELISA test.


Results: The disease subjects (DS) had a higher mean Gd-IgA1 level prior to diagnosis 
than healthy controls (HC) (136.7 vs. 79.2 U/mL; p=0.002). DS mean GdIgA1 levels were 
significantly higher than HC mean levels in subsets of both less than1000 days and greater 
than1000 days prior to diagnosis (138.2 vs. 81.4 U/mL; p=0.019 and 134.5 vs. 76.7U/mL; 
p=0.046 respectively). The mean change in Gd-IgA1 levels over the change in time for the 
DS was higher than the HC (0.017 vs. 0.00086 U/mL/day; p=0.006). A threshold of 69 U/
mL has a 81% sensitivity and 46.7% specificity for future diagnosis of IgAN. A threshold 
of 53 U/mL has a 91% sensitivity and a threshold of 159 U/mL has a 95.6% specificity.


Discussion: Gd-IgA1 is significantly elevated in IgAN patients up to 16.8 years prior 
to diagnosis. Data also supports a subclinical rise over time prior to diagnosis. This suggests 
a possible ‘two hit’ theory with an increased baseline capability to produce Gd-IgA1 which 
is later amplified by an environmental stimulus. Disclaimer: Views expressed in this work 
are the views of the author and not endorsed by the Department of the Army, Department 
of Defense, nor the United States Government.
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Long-Term Outcome of a Cohort of IgA Nephropathy (IgAN) Patients 
Treated with Renin-Angiotensin System (RAS) Blockade  Eduardo Gutiérrez, 
Eduardo Hernández, Enrique Morales, Ana Hernández, Elena Gutiérrez-Solís, 
Manuel Praga.  Nephrology, Hospital Universitario 12 de Octubre, Madrid, 
Spain.


Introduction. The very slow progression of proteinuric IgAN makes necessary 
to analiyse patient’s outcomes after a very long-term follow-up. RAS blockade has 
demonstrated a beneficial effect on IgAN, but information about long-term outcome of 
IgAN patients persistently treated with RAS blockade is lacking.


Methods. A cohort of 77 patients (73% males,age 45±15 yr) with biopsy-proven 
IgAN,baseline proteinuria >0.5 g/24h and persistently treated with ACE inhibitors or 
ARB was retrospectively investigated.All the patients have performed regular visits at our 
outpatient clinic for a mean follow-up of 129±84.Patients were separated in two groups 
according to mean proteinuria values throughout follow-up: Group I (50 pt, proteinuria <1 
g/24h) and Group II (27 pt, proteinuria >1 g/24h).Main outcome was renal survival estimated 
by a 50% increase in baseline serum creatinine (SCr) and the need of chronic dialysis.


Results. SCr and proteinuria at baseline were 1,5±0,6 and 1,8±1,4 respectively. 
Renal survival (>50% increase of SCr) of the whole cohort was 77% and 64% after 10 
and 20 yr of follow-up, respectively.The percentage of dialysis-free patients was 95%, 
92% and 74% after 10, 15 and 20 yr of follow-up respectively.Group I patients showed 
a renal survival (>50% SCr increase) significantly better than Group II patients:91% and 
91% vs 56% and 32% after 10 and 15 yr of follow-up, respectively (P<0.001).No Group 
I patient started chronic dialysis, whereas renal survival without dialysis in Group II was 
87% and 73% after 10 and 15 yr of follow-up (P<0.001).By multivariate analysis, mean 
proteinuria throughout follow-up was the only factor statistically significantly correlated 
with renal survival (OR 27, 95% CI: 3.1-230, P<0.001),whereas baseline proteinuria,SCr 
at baseline and blood pressure at baseline or during follow-up failed to show statistically 
significant influence.


Conclusion. The long-term prognosis of proteinuric IgAN persistently treated with 
RAS blockade is excellent provided that a proteinuria lower than 1 g/24h is achieved 
throughout follow-up.
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Is Non-Proteinuric IgA Nephropathy a Progressive Disease in the Absence 
of Treatment?  Eduardo Gutiérrez,1 Eduardo Hernández,1 Ana Hernández,1 
Enrique Morales,1 Inés Aragoncillo,2 José Luño,2 Manuel Praga.1  1Nephrology, 
Hospital Universitario 12 de Octubre, Madrid, Spain; 2Nephrology, Hospital 
Universitario Gregorio Marañón, Madrid, Spain.


Introduction: Information about the long-term outcome of IgA nephropathy (IgAN) 
patients presenting with microhematuria and mild or negative proteinuria in the absence 
of RAS blockade or other specific treatments is scarce.


Methods: We studied long-term outcome of a cohort of 25 biopsy-proven IgAN patients 
presenting with normal renal function, persistent microhematuria and proteinuria lower 


than 0.5 g/24h. No patient received corticosteroids, fish oil or immunosuppressive drugs. 
ACE inhibitors or ARB were only used for the treatment of hypertension when needed. 
Clinical, analytical and histological findings at baseline as well as throughout follow-up 
were collected from medical records. Main outcome was renal survival estimated by a 
50% increase in baseline serum creatinine (SCr), a SCr >1.5 mg/dl or the need of chronic 
dialysis.


Results: Sixty percent were males, with the following baseline characteristics: age 
33±15 yr, mean blood pressure 88,2±8,7, SCr 0.9±0.2 mg/dl, creatinine clearance 113±38 
ml/min, 24 h proteinuria 0.2±0.1 g. Renal biopsies showed a mild mesangial proliferation 
without glomerulosclerosis nor vascular or tubulointerstitial significant damage (Grade I of 
Haas classification). After a mean follow-up of 140±91 months (ranging from 24 to 330), 
renal survival (>50% increase of baseline SCr) was 100% and no patient showed a SCr > 1.5 
mg/dl. Final SCr (0.9±0.2 mg/dl) and proteinuria (0.1±0.1 g/24h) were similar to baseline. 
The number of hypertensive patients was 5 at baseline and 8 at last visit. Microhematuria 
disappeared during follow-up in 12 patients (48%). Only 5 patients were treated with ACE 
inhibitors because of hypertension.


Conclusions: IgAN patients presenting with microhematuria, normal renal function 
and mild or negative proteinuria exhibited an excellent prognosis in the absence of RAS 
blockade, fish oil or immunosuppressive treatment. Almost a half showed an spontaneous 
and persistent disappearance of microhematuria.
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A Candidate Gene Approach to Genetic Prognostic Factors of IgA 
Nephropathy  Ryohei Yamamoto,1 Yasuyuki Nagasawa,1 Tatsuya Shoji,2 
Kazunori Inoue,1,2 Takuya Uehata,1,2 Tetsuya Kaneko,2 Noriyuki Okada,2 
Atsushi Yamauchi,3 Yoshiharu Tsubakihara,2 Enyu Imai,1 Yoshiharu Isaka,4 
Hiromi Rakugi.1  1Department of Geriatric Medicine and Nephrology, Osaka 
University Graduate School of Medicine, Suita, Osaka, Japan; 2Department 
of Kindey Disease and Hypertension, Osaka General Medical Center, Osaka, 
Japan; 3Department of Nephrology, Osaka Rosai Hospital, Sakai, Osaka, Japan; 
4Department of Advanced Technology for Transplantation, Osaka University 
Graduate School Medicine, Suita, Osaka, Japan.


Background. Recent studies identified atherosclerotic metabolic factors, including 
obesity, insulin resistance, dyslipidemia, and hyperuricemia, and also atherosclerotic 
disease-related gene polymorphisms as renal prognostic factors of IgA nephropathy 
(IgAN).


Methods. The Polymorphism REsearch to DIstinguish genetic factors Contributing 
To progression of IgAN (PREDICT-IgAN) was a multicenter retrospective observational 
study to investigate associations between progression of IgAN (a 50% increase of serum 
creatinine level and slope of eGFR) and a hundred atherosclerotic disease-related gene 
polymorphisms, mainly single nucleotide polymorphisms (SNPs) in 320 IgAN patients 
with ≥0.25 g/day of urinary protein at diagnosis.


Results. During 8.3±4.2 years of a follow-up period, 83 patients (25.9%) developed 
progression. In Log-rank tests glycoprotein Ia GPIa C807T and G873A and intercellular 
adhesion molecule-1 ICAM-1 A1548G (K469E) were significantly associated with 
progression even after adjustment for multiple comparisons by the method of Bonferroni 
(adjusted P = 0.0174, 0.0176, and 0.0430, respectively). In a multivariate Cox proportional-
hazards model GPIa 807TT (873CC) (vs. 807TT, adjusted hazard ratio 2.05 [95%CI 
1.13 to 3.71]) and ICAM-1 1548GG (vs. 1548AA, 2.55 [1.40 to 4.65]) were identified as 
independent genetic predictors of progression, along with conventional prognostic factors 
such as eGFR, urinary protein, and use of antihypertensives at diagnosis.


Conclusions. PREDICT-IgAN distinguished GPIa C807T/G873A and ICAM-1 
A1548G from multiple atherosclerotic disease-related gene polymorphisms by their 
predictive indicator for progression of IgAN.
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Additive Effect of Peroxisome Proliferator-Activated Receptor-γ (PPAR-γ) 
Agonist and Angiotensin Receptor Blocker (ARB) in Treatment of 
Experimental IgA Nephropathy (IgAN)  Kar Neng Lai, Loretta Y. Chan, Hong 
Guo, Syndey C. Tang, Joseph C. Leung.  Division of Nephrology, Department 
of Medicine, University of Hong Kong, Hong Kong.


Our recent in-vitro study demonstrated PPAR-γ agonist trans-represses angiotensin II 
(AngII) signaling and potentiates the anti-inflammatory effect of ARB in tubular epithelial 
cells under milieu mimicking IgAN (Clin Immunol 2009). Here we studied the effect 
of combined therapy with a PPAR-γ agonist, rosiglitazone (Ros), and an ARB, losartan 
(Los), in experimental IgAN. IgAN was induced in 4-weeks old Sprague-Dawley rats by 
continuous oral immunization with bovine gamma-globulin (BGG) in the drinking water 
for 8 weeks, followed by intravenous injection of 1 mg BGG daily for 3 successive days. 
The rats were then randomly divided into six groups (five rats/group): control, IgAN, 
IgAN with unilateral nephrectomy (IgAN/1K), and IgAN/1K receiving Ros, Los, or Ros 
plus Los. Medication was fed to rats beginning one week after nephrectomy for 6 weeks 
until the rats were sacrificed. Rats developing IgAN had marked hematuria, mesangial 
hypercellularity and damage, tubular proliferation and damage and diffuse glomerular IgA 
deposition. In addition, renal expression of TGF-β, AngII receptor subtype-1 (ATR1) and 
ICAM-1 were significantly increased following the induction of IgAN. The severity of renal 
histopathology, albuminuria and renal expression of TGF-β, ATR1 and ICAM-1 worsened 
with unilateral nephrectomy. Treatment with Ros or Los reduced the renal expression of 
PCNA (p<0.001), TGF-β, ATR1 and ICAM-1 16-35% reduced, p<0.01) in IgAN rats with 
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uni-nephrectomy. Despite no therapeutic difference demonstrated between rats treated with 
Ros or Los, combined therapy offered additive effect with decreased renal expression of 
TGF-β, ATR1 and ICAM-1 (36-53% reduced, all p <0.001) and marked attenuation of renal 
injury (p<0.001). Our animal study suggests trans-repression AngII signaling with combined 
PPAR-γ agonist and ARB holds promise for future therapy for IgAN in human.


This study was supported by Research Grant Council (Hong Kong) [grants GRF 
7661/06M and 7669/08M]
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Prospective Randomized Study of Cyclophosphamide and Steroid Versus 
Steroid Alone Therapy in Adult Patients with Severe Henoch Schonlein 
Purpura (HSP)-CESAR Study Group  Evangeline Pillebout,1 Corinne Alberti,2 
Loic Guillevin,3 Eric Thervet.4  1Nephrology, St. Louis Hosp., Paris, France; 
2Biostatistical, R. Debré Hosp., Paris, France; 3Internal Medicine, Cochin 
Hosp., Paris, France; 4Transplantation, Necker Hosp., Paris, France.


Even though HSP in adult patients is usually associated with a good prognosis some 
patients may present severe visceral involvements. To date, there is no comparative 
evaluation of treatment in such patients. The aim of this study was to compare the risk/benefit 
ratio of steroid alone (STE) or associated with cyclophosphamide (CYC) in severe HSP.


This multicenter, prospective, randomized open-label trial included 54 adult patients 
with biopsy proven HSP and severe visceral manifestation including endocapillary and/
or extracapillary proliferative glomerulonephritis. Patients were assigned to receive either 
STE alone (n=29) or associated with CYC (n=25). Primary end point was the complete 
remission of the disease at 6 month (M6). Secondary endpoints included patient and renal 
survival and the presence of renal abnormalities. Safety was assessed at M6 and M12. 
Follow-up was extended to the last visit (LT), with a median of 61 months.


No significant difference was shown between the 2 groups. Only 3 patients in each group 
displayed active skin lesions at M12 and none demonstrated active visceral involvements. 
At M12, patient survival was 79% in STE vs 96% in CYC. Renal function, proteinuria and 
hematuria were not different between the 2 groups. Of note, renal function remained stable 
during the follow-up and patients experienced a significant decrease of daily proteinuria 
between inclusion to LT (STE 3.2±1.1 to 0.2±0.2g/d vs CYC 3.6±1.2 to 0.2±0.1g/d). 
Incidence of hematuria decreased also in both groups during the follow-up (STE 89 to 
36% vs CYC 96 to 50% respectively). Safety data including diabetes and severe infection 
was also similar between the 2 groups.


We report here the first large study of prospective therapeutic trial for severe HSP in 
adults. Even though the number of patients doesn’t allow definite conclusion, our results 
suggest that the addition of CYC provides no additional benefit in comparison to a treatment 
consisting solely of STE.
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TGF-β1 Urinary Excretion in IgA Nephropathy Patients May Predict Long 
Term Outcome of the Disease  Maria J. Stangou,1 Aikaterini Papagianni,1 
Afroditi Pantzaki,2 Christos Bantis,1 Domna Econimidou,1 George Efstratiadis,1 
Efstathios Alexopoulos,1 Dimitrios Memmos.1  1Department of Nephrology, 
Aristotle University of Thessaloniki, Hippokration Hospital, Thessaloniki, 
Greece; 2Department of Pathology, Hippokration Hospital, Thessaloniki, 
Greece.


Background/Aims: IgAN is an inflammatory primary glomerulonephritis, characterized 
by mesangial immune complex deposition. Cytokines produced by resident or inflammatory 
cells in the kidney and excreted in the urine may reflect histological changes and their 
measurement can give interesting information of disease outcome or predict renal 
function


Methods: TGF-β1 urinary excretion was measured in a first morning urine sample, 
collected at day of renal biopsy, in 36 patients with primary IgAN, 12 F, mean age 40.9years 
(18-65). The results were corrected for the levels of urine creatinine concentration and 
correlated to histological findings and to urinary excretion of IL-6, MCP-1 and EGF. 
Histological findings assessed were the degree of mesangial hyperplasia, presence or 
absence of FSGS, degree of tubular atrophy and arteriosclerosis. Patients were followed 
for 4.8±2.8years.


Results: Urinary excretion of TGF-β1 was increased in IgAN patients comparing 
to controls, 1.4±4.7 vs. 0.04±0.02pg/mg creat, p=0.01. Increased urinary TGF-β1 levels 
>1.5pg/mg creat, were correlated with increased urinary excretion of IL-6, 0.05±0.005 vs. 
0.02±0.02pg/mg creat, p=0.003, increased MCP-1 7.8±7 vs. 4.4±4pg/mg creat, and reduced 
EGF 0.08±0.06 vs. 0.13±0.12pg/mg creat. Elevated TGF-β1 urinary levels correlated 
significantly with the presence of FSGS, p=0.003, but not with the other histological 
findings. Patients who developed ESRD at the end of follow up had significantly increased 
levels of TGF-β1 9.1±15 vs. 0.7±1.7pg/mg creat, p=0.002.


Conclusion: Urinary levels of TGF-β1 in IgAN patients may be associated with the 
presence of FSGS and can predict outcome of renal function.
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Hyper-Immune Response and IgA Hyperproduction in Tonsillar 
Mononuclear Cells in Patients with IgA Nephropathy  You-ming Peng, 
Yu Zhang, Hong Liu, Ying-hong Liu, Lin Sun, Fu-You Liu.  Department of 
Nephrology, Institute of Kidney Diseases, The Second Xiangya Hospital, Central 
South University, Changsha, Hunan, China.


IgA nephropathy(IgAN) is a most common primary glomerulonephritis, which is 
recognized as a tonsil-related disease. The immune response may play an important role in 
the progression of IgAN. Our previous studies have shown that, α-hemolytic streptococci 
is the most common bacterium in tonsil crypt in patients with IgAN, and we also found 
that the heat-inactivated α-Hemolytic streptococcus increased the J chain mRNA-positive 
IgA-secreting cells on tonsil lymphocyte in patients with IgAN. In these present studies, 
we investigate whether the hyper-immune response of tonsillar mononuclear cells related 
with the development of IgAN. Results show that tonsillar mononuclear cell proliferation 
significantly increased in patients with IgAN. Tonsillar mononuclear cells(TMCs) from 
patients with IgAN were stimulated with Lipopolysaccharide or α-Hemolytic streptococcus, 
respectively, cause to a significantly increased IgA,IgA1 production. The IgA1/IgA ratio up 
regulated in TMCs from patients with IgAN stimulated with α-Hemolytic streptococcus. In 
addition, the IFN-γ,IL-4 production on TMCs exhibited increased in patients of IgAN with or 
without stimulated with Lipopolysaccharide compared to that of control (p<0.01), whereas 
the level of IL-4 was augment in TMCs of IgAN treated by α-Hemolytic streptococcus, 
compared to control (p<0.01), However, the level of IFN-γ was decreased (p<0.05). In 
addition, compared to control, the mRNA expression of Iα-Cα germline transcript and 
FcαRI as well as the activation induced cytidine deaminase in TMCs were increased 
significantly (p<0.05). Furthermore the FcαRI positive cells in TMCs of IgAN treated 
with α-Hemolytic streptococcus was exhibited increased (p<0.05). These data suggested 
that hyper-immune response and hyper-production of IgA in tonsillar mononuclear cells 
may play a key role in pathogenesis of IgAN.
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Survival of IgA Nephropathy Patients on Renal Replacement Therapy 
Compared to Another Well-Defined Group of Glomerulonephritis Patients  
Patrik Finne,1 Virpi Rauta,2 Carola Grönhagen-Riska.2  1Finnish Registry for 
Kidney Diseases, Helsinki, Finland; 2Division of Nephrology, Helsinki University 
Central Hospital, Helsinki, Finland.


Background and aims
IgA nephropathy (IgAN) is the most common primary glomerulonephritis (GN). The 


aim was to study the characteristics and survival of IgAN patients on renal replacement 
therapy (RRT) as compared to another well-defined group of GN patients on RRT.


Methods
All patients with biopsy-confirmed GN who entered RRT in Finland in 1990–2007 


were identified within the Finnish Registry for Kidney Diseases. Of the 872 patients, 342 
(39%) had IgAN; the remaining patients (n=530) formed the comparison group. Cox 
proportional hazards regression was used for multivariate survival analysis and adjustment 
of confounders.


Results
Of the IgAN patients, 77% were males as compared to 70% of the other GN patients. 


Median age at start of RRT was 53 years for IgAN patients and 56 years for the other GN 
patients. Comorbidities were less frequent among IgAN patients and they more frequently 
entered peritoneal dialysis than the other GN patients. IgAN patients’ probability of 
surviving two years was 91% (95% CI 88–94%) and five years 80% (75–84%). For the other 
GN patients the survival probabilities were 88% (85–91%) at 2 years and 73% (69–77%) at 
5 years from start of RRT. In a crude analysis, the IgAN patients had a 23% (95% CI 2–40%) 
lower risk of dying during the follow-up as compared to the other GN patients (p=0.037). 
If adjusting for age, gender, laboratory variables and comorbidities, the difference was no 
longer statistically significant. IgAN patients had 54% probability of receiving a kidney 
transplant within two years of start of RRT, while the corresponding probability was 46% 
for the other GN patients (p=0.007). When adjusting for age and gender, this difference 
was only border-line statistically significant (p=0.050).


Conclusions
As compared to other GN patients on RRT, IgAN patients survive longer, more often 


enter peritoneal dialysis as first treatment modality and more frequently receive a kidney 
transplant. However, the differences are largely explained by the confounding effect of 
age and comorbidities.
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Determinants of Renal Outcome in IgA Nephropathy  Arvind Ponnusamy, 
Richard A. Hoefield, Jyothi Kondlapudi, Roy Reeve, Donal J. O’Donoghue, 
Steve Waldek, Grahame Wood, Philip A. Kalra.  Renal Department, Salford 
Royal NHS Foundation Trust, Salford, United Kingdom.


This is a retrospective review of 150 patients from 1999-2008 with biopsy proven 
IgA nephropathy in our center was undertaken.Demographic, laboratory data at the time 
of renal biopsy were recorded. Individual parameters (proteinuria >1gm/24 hr, presence of 
crescents on biopsy, renin angiotensin blockade (RAB) therapy, IgA/C3 ratio >4.5) were 
all correlated with outcome (ESRD or death).







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


151A


  Clinical Nephrology: Clinical Advances in Glomerular Diseases I (Meeting-Within-a-Meeting) J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
Results
Age [Mean +SD] at presentation was 47.8 + 17.7 years and 76.7% were male. The 


follow up period was 40+32.3months.RAB was initiated in 72.6% patients. Baseline 
eGFR was 50.8+35.6 ml/min and follow up eGFR was 46.4+39.5ml/min. Proteinuria at 
presentation was 2.2+2.4 gm/24hr and at follow up 1.3+ 1.8gm/24hr. During follow up, 
renal replacement therapy was instituted in 16.2% and 16.9% died. The mean change 
in eGFR was -1.79ml/min/year. Patients with > 1g/24 hr proteinuria at presentation had 
a more rapid decline in renal function with deterioration in eGFR of -4.49ml/min/year 
(p<0.0001). Treatment with RAB was associated with better outcome (p<0.0001) Crescents 
were present in 26 patients and were associated with poor outcome HR2.64 (CI 1.40-4.99)
p<0.003.The levels of serum Ig A and C3 were measured using an international reference 
preparation(IFCC/CRM470) -Ig A (normal range 0.89-4.46 g/l) and C3 (normal range 
0.80-1.46 g/l) Mean Ig A level was 4.28+1.91 g/l and C3 1.16+0.24 g/l. The mean Ig A/
C3 ratio was 3.84+1.86; those with Ig A/C3 >4.5 had significantly greater rate of loss of 
renal function (-4.17ml/min/year; p<0.0001.


Conclusions:
Patients with proteinuria more than 1g/24 hr, crescents on renal biopsy and Ig A/C3 ratio 


>4.5 were at risk of a poor outcome while RAB use was associated with better outcome. Ig 
A/C3 ratio could serve as a marker for likelihood of progression of Ig A nephropathy
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Individual Effect of Renin-Angiotensin System Inhibition and Corticosteroids 
in IgA Nephropathy  Min J. Kim,1 Helmut Hopfer,2 Michael Koller,3 Olivier 
Giannini,4 Michael J. Mihatsch,2 Michael Mayr.5  1Clinic for Internal Medicine, 
University Hospital, Basel, Switzerland; 2Institute for Pathology, University 
Hospital; 3Basel Institute for Clinical Epidemiology and Biostatistics, University 
Hospital; 4Internal Medicine Services, Ospedale Regionale Beata Vergine, 
Tessin; 5Clinic for Nephrology, University Hospital.


Background: The impact of different therapies in the individual patient, especially 
of renin-angiotensin system (RAS) inhibition and corticosteroids, on the outcome of 
IgA nephropathy (IgAN) is not clear. We present preliminary results from the sequential 
application of RAS inhibition and corticosteroids to discriminate the individual effect of 
both therapies.


Methods: Regardless of the degree of proteinuria, renal function and histological 
grading, patients with biopsy-proven IgAN, were treated with a standardized treatment 
protocol. RAS inhibition was performed for three months to achieve a maximum reduction 
of proteinuria. Thereafter, immunosuppressive therapy with prednisone (0.5 mg/kg body 
weight) on alternate days was started for 6 months. The primary endpoint was the reduction 
of proteinuria (spot urine protein/creatinine ratio, uPCR) achieved by RAS inhibition and 
by the combination of RAS inhbitition and steroids.


Results: 10 patients were treated according to the protocol. During a median follow-up 
of 18 months, uPCR decreased from initial 230 mg/mmol (median) to 154 mg/mmol at 3 
month during the RAS inhibition period (33 % reduction, p=0.01) and further to 31 mg/
mmol until end of the steroid period at 9 months (80 % reduction compared to 3 month, 
p<0.001). At the last F/U, uPCR (median) remained stable at 41 mg/mmol. The estimated 
glomerular filtration rate was stable during the whole observation period.


Conclusions: Our data suggest an independent effect of both, RAS inhibition and 
steroids, on the reduction of proteinuria in a small, nonselective group of patients with 
IgAN. The generated hypothesis that patients with IgAN, regardless of the degree of 
proteinuria, renal function and histological grading, may benefit from the combination 
therapy with maximal RAS inhibition and low dose corticosteroids has now to be proven 
in a large study.
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Clinicopathological Characteristics and Prognosis of Young Adult Patients 
with IgA Nephropathy  Hiroyuki Komatsu, Shouichi Fujimoto, Yuji Sato, 
Kazuhiro Yamada, Kazuo Kitamura.  Circulatory and Body Fluid Regulation, 
Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, 
Kiyotake, Miyazaki, Japan.


Background: Although several observational studies of childhood or adult IgA 
nephropathy (IgAN) have been described, little is known about the clinicopathological 
features and prognosis of teenagers diagnosed with IgAN.


Methods: We examined data from 304 patients with IgAN whose serum creatinine 
(sCr) value at renal biopsy was < 2.0 mg/dl and who had been followed up for > 12 
months. We compared the clinicopathological features of these patients after classification 
into either young (13 - 19 years old, n = 75) or adult (≥ 20 years old, n = 229) groups. 
Prognostic factors affecting disease progression in young patients were also examined by 
multivariate analysis.


Results: Young patients had a significantly lower SBP (117.9 ± 12.1 vs. 128.6 ± 18.9 
mmHg, p < 0.001), sCr (0.75 ± 0.24 vs. 0.87 ± 0.32 mg/dl, p = 0.001) and mild proteinuria 
(0.68 ± 0.62 vs. 1.41 ± 1.81 g/day, p < 0.001) at diagnosis than adult patients. The number 
of patients with moderate to severe histological lesions was also significantly lower among 
young, than adult patients (48 vs. 79%, p < 0.001). The 10-year renal survival rate of the 75 
young patients was 87.8%, and 8 of them reached end-stage renal failure (ESRD) within 
74.7 ± 52.3 months. None of these 8 patients had received steroid and/or renin-angiotensin 
system inhibitors. The Cox proportional hazards model revealed that severe proteinuria 
(hazard ratio, 9.9; p = 0.016) and severe histological damage (hazard ratio, 84.2; p = 0.029) 
were independent prognostic factors for ESRD even among young patients.


Conclusion: Although IgAN in young patients can be diagnosed at a relatively early 
stage, aggressive therapeutic intervention is desirable if severe proteinuria and/or severe 
histological lesions are evident at diagnosis.
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The Oxford Classification of IgA Nephropathy in Patients with Severe 
IgA Nephropathy  Hilde P. Peters,1 John Feehally,3 Eric J. Steenbergen,2 Jack 
F. Wetzels.1  1Nephrology, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands; 2Pathology, Radboud University Nijmegen Medical 
Centre, Nijmegen, Netherlands; 3Nephrology, Leicester General Hospital, 
Leicester, United Kingdom.


According to an international consensus working group, four simplified pathological 
features - mesangial hypercellularity score (M), segmental glomerulosclerosis (S), 
endocapillary hypercellularity (E), and tubular atrophy/ interstitial fibrosis (T) – predict 
progression of IgA nephropathy (IgAN) independent of clinical characteristics.


Aim: To evaluate the correlation between pathology and clinical outcome in a Dutch 
cohort of 70 adults with IgAN (Peters et al 2009).


Methods: Biopsy specimens were evaluated according to the Oxford Classification 
of IgAN. Data were analyzed by Cox regression.


Results: Thus far, we scored renal biopsy material from 24 patients (75% male). At 
the time of renal biopsy, median age was 39 [17-66] yrs, proteinuria 3.2 [0.5-24.3] g/d, 
eGFR 44 [17-95] ml/min/1.73m2 and mean MAP 102±13 mmHg. Median follow-up 
was 101 [3-135] months. 5 patients were treated with immunosuppressive agents. 46% 
(n=11) of patients developed end-stage renal disease (ESRD). Baseline serum creatinine 
was strongly associated with occurrence of ESRD. Univariate Cox regression analysis 
showed a significant association between ESRD and interstitial fibrosis, but not other 
pathological features.
Association of pathological features and ESRD
Variable (n) ESRD (%) Variable (n) ESRD (%) p log-rank
M0 (10) 50 M1(14) 43 NS
E0 (11) 55 E1 (13) 38 NS
S0 (4) 75 S1 (20) 40 NS
T0+T1 (12) 25 T2 (12) 67 <0.05
M0 ≤50%, M1 >50% , S0 absent, S1 present, E0 absent, E1 present, T0 0-25%, T1 26-50%, T2 >50%, 
NS not significant


By multivariate Cox regression analysis serum creatinine concentration but not 
interstitial fibrosis proved a significant independent predictor of ESRD. This analysis 
may be flawed because of the strong correlation between interstitial fibrosis and serum 
creatinine concentration.


Conclusion: The Oxford classification of IgAN needs further validation and its value 
may differ depending on the clinical characteristics of the patient cohort.
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Contribution of Oxidative Stress, Endothelin-1 and Transforming Growth 
Factor-beta at Early Phase of IgA Nephropathy Classified by CKD Stage  
Yoshinori Taniguchi,1 Taro Horino,1 Toshihiro Takao,2 Yoshiko Shimamura,1 
Koji Ogata,1 Kosuke Inoue,1 Toru Kagawa,1 Tatsuhito Morita,1 Yoshio Terada.1  
1Endocrinology, Metabolism and Nephrology, Kochi Medical School, Kochi 
University, Nankoku, Kochi, Japan; 2Community Nursing, Kochi Medical 
School, Kochi University, Nankoku, Kochi, Japan.


Oxidative stress plays an important role for the progression of renal diseases. 
However, the pathological roles of oxidative stress in IgA nephropathy (IgAN) have not 
been clarified especially in clinical biopsy specimen. The aim of the present study was 
to assess the relationship between IgAN renal biopsy specimen classified by CKD stage 
and oxidative stress.


We examined 32 patients with biopsy-proven IgAN (aged 14-72) who were categorized 
as into stage 1 (n=18), 2 (n=9) and 3 (n=5) according to CKD classification. The histological 
and clinical features were evaluated with informed consent. Renal biopsy specimens were 
subjected to immunohistochemical staining using polyclonal antibodies against 8-hydroxy-
2-deoxyguanosine (8-OHdG), acrolein (ACR), endothelin-1 (ET-1) and TGF-β. The degrees 
of histological staining were evaluated by NIH imaging. Degrees of these staining were 
compared with disease duration.


There were no statistically significant differences in age, sex, blood pressure, IgA level, 
Ht, and u-b2MG level among stage 1-3. Stainings of 8-OHdG, ACR, ET-1 and TGF-β in 
glomeruli and in tubules were highest in early phase of IgAN (stage 1) and progressed-
stage group (stage 3). Surprisingly, staining scores of 8-OHdG, ACR, ET-1 and TGF-β 
significantly tended to decrease in stage 2, compared with stage 1. During the pre-renal 
failure stage, the oxidative stress level is elevated in early phase of IgAN. There were 
significant negative correlation between disease duration and 8-OHdG, ACR, ET-1 and 
TGF-β level (p < 0.05) during stage 1-2.


These data suggests that oxidative stress contributes to the pathogenesis of IgAN 
especially in early phase and might depend on the mechanism via partly progression of 
vascular endothelial injury and tissue fibrosis. Our findings indicated that antioxidants and 
endothelin receptor inhibitor may have therapeutic effects in early phase of IgAN.
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Reductions in Serum Thioredoxin Levels after Tonsillectomy in Patients 
with IgA Nephropathy  Tsuyoshi Nosaki, Hirofumi Uto, Manei Oku, Mayumi 
Fukumoto, Kumiko Mera, Chika Nishida, Koki Tokunaga, Atsushi Sogabe, 
Makoto Oketani, Akio Ido, Hirohito Tsubouchi.  Health Research Human and 
Environmental Sciences, Digestive Disease and Life-style Related Disease, 
Kagoshima University Graduate School of Medical and Dental Sciences, 
Kagoshima, Japan.


[Background and Aim]
Oxidative stress plays an important role in several different disease processes 


including nephropathy, and the identification of biomarkers of oxidative stress may 
provide valuable clinical information. IgA nephropathy (IgAN) is the most common 
type of primary glomerulonephritis worldwide, but the role of oxidative stress in IgAN 
is unknown. We evaluated the clinical significance of serum thioredoxin (TRX) levels in 
patients with IgAN.


[Materials and Methods]
Forty-eight patients with histologically confirmed IgAN and 14 healthy subjects were 


enrolled in the study. Serum samples from 16 of the IgAN patients were also obtained before 
and two weeks after tonsillectomy, a procedure hypothesized to be a curative treatment 
for IgAN. Serum concentrations of TRX and manganese superoxide dismutase (MnSOD), 
were determined by ELISA. The estimated glomerular filtration rate (eGFR) was calculated 
using the formula of revised equations from serum creatinine in Japan. Renal histology 
was evaluated according to the prognostic criteria of the Ministry of Health, Labour and 
Welfare of Japan.


[Results]
Serum TRX concentrations were significantly higher in patients with IgAN than healthy 


subjects. In contrast, serum MnSOD concentrations did not differ between these two groups. 
Serum TRX levels tend to be correlated with eGFR, BUN, serum uric acid and the degree 
of proteinuria, but not with age, sex and serum C3 and IgA levels. Furthermore, serum TRX 
concentration was not associated with renal histology. However, in patients able to be tested, 
tonsillectomy significantly reduced the serum TRX level in patients with IgAN.


[Conclusion]
Our results suggest that serum TRX is a potential biomarker for oxidative stress in 


IgAN patients, and tonsillectomy may decrease oxidative stress in IgAN patients leading 
to clinical improvement.
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Gene Expression Profiling of Matrix Metalloproteinases and Their Inhibitors 
in Children with Henoch-Schönlein Purpura and Its Glomerulonephritis  
Jae Il Shin,1 Kyung Soon Song,2 Hoguen Kim,3 Nam Hoon Cho,3 Jongsun Kim,4 
Hee Sun Kim,1 Jae Seung Lee.1  1Department of Pediatrics, Yonsei University 
College of Medicine, Seoul, Korea; 2Department of Laboratory Medicine, Yonsei 
University College of Medicine, Seoul, Korea; 3Department of Pathology, Yonsei 
University College of Medicine, Seoul, Korea; 4Department of Microbiology, 
Yonsei University College of Medicine, Seoul, Korea.


Aims: To investigate the gene expression profiling of all known matrix metalloproteinases 
(MMP) and tissue inhibitors of metalloproteinases (TIMP) in children with Henoch-
Schönlein purpura (HSP) and to examine whether MMP may have a role in the pathogenesis 
of HSP and its glomerulonephritis.


Methods: Peripheral blood was obtained from 10 patients with HSP (nine in the acute 
stage, one with HSP glomerulonephritis) and 4 healthy controls. Blood samplings were also 
done when nine HSP patients were in the convalescent stage of the disease. Total RNA was 
purified and gene expressions were measured using real-time polymerase chain reaction.


Results: MMP-8 expression was decreased in patients with arthralgia (1.54 ± 0.94 vs. 
100.66 ± 74.89, p=0.038), and MMP-3 (6.81 ± 1.43 vs. 2.06 ± 0.65, p=0.03) and TIMP-4 
expressions (p=0.016) were elevated in HSP patients with glomerulonephritis than those 
without. Soft tissue edema was associated with decreased expressions of MMP-26 (40.64 ± 
26.00 vs. 270.71 ± 120.54, p=0.038) and MMP-28 (5.00 ± 2.61 vs. 96.74 ± 59.80, p=0.038). 
MMP-1, MMP-8, MMP-9, MMP-10, MMP-13, MMP-16 and MMP-26 were significantly 
higher in the acute stage of HSP than in normal controls (p<0.05), and MMP-9 (p=0.097) 
and MMP-19 (p=0.054) decreased with a borderline significance in the convalescent stage 
compared to the acute stage. The duration of steroids were negatively correlated with MMP-
1, MMP-2, MMP-7, MMP-10, MMP-12, MMP-19, MMP-23, TIMP-1 (p<0.05), suggesting 
the suppressive effect of this drug on the expressions of MMP and TIMP.


Conclusions: This is the first study on the expression profiling of all known MMP and 
TIMP in children with HSP and our results suggest that abnormal expressions of MMP and 
TIMP activity may have a role in the pathogenesis of HSP and its glomerulonephritis.
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A Randomized Study of Sulodexide Therapy for the Treatment of Biopsy-
Proven IgA Nephropathy  Kitae Bang,1 Kook-Hwan Oh.2  1Eulji Medical 
Center, Eulji University of Medicine; 2Seoul National University College of 
Medicine.


The pathogenesis of IgA nephropathy is poorly understood and there is no effective 
treatment. Sulodexide, a mixture of heparan and dermatan sulfate(80/20%), targets metabolic 
defects in matrix and basement membrane synthesis as well as endothelial cell dysfunction. 
Several clinical studies in humans with diabetic nephropathy have demonstrated a consistent 
trend for the reduction of urinary albumin excretion. We have conducted a multi-center 
randomized double-blind pilot study in order to determine the effect of 6-month therapy 
with sulodexide on urinay protein excretion in patients with IgA nephropathy who have 
persistent proteinuria despite treatment with an ACEI or ARB. A total of 77 patients with 
IgA nephropathy and persistent proteinuria were recruited. They were randomly allocated 
to one of three groups: 75mg or 150mg sulodexide daily or placebo for 6 months(T0 to 
T6). The primary end point was the achievement, at 6 months, of at least 50% reduction in 
urine protein/creatinine ratio (UPCR) from the baseline value. The secondary end point of 
the study was within-patient rates of change in log UPCR for 6 months. At 6 months, the 
primary end point was achieved by 12.5% of the patients assigned to placebo, 4.0% of the 
patients assigned to sulodexide 75mg/day and 21.4% of the patients assigned to sulodexide 
150mg/day(p=0.308). Treatment with 150mg/day sulodexide for 6 months significantly 
reduced log UPCR from 6.38 ± 0.77 at T0 to 5.98 ± 0.94 at T6(p=0.045), but treatment 
with 75mg/day sulodexide and placebo did not (75mg/day, logUPCR from 6.47 ± 0.79 
at T0 to 6.63 ± 0.74 at T6, p=0.487; placebo, log UPCR from 6.38 ± 0.53 at T0 to 6.29 ± 
0.70 at T6, p=0.190). There was no significant variation in metabolic control and BP or 
serum creatinine for the study period. This study has shown that a 6-month treatment with 
150mg/d sulodexide can significantly reduce urine protein excretion in IgA nephropathy 
patients. But, this study reflects the uncertainty of results in therapeutic success. So, results 
from full-scale clinical trials are needed to provide the definitive answer whether sulodexide 
affords renal protection in IgA nephropathy patients.
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Association between MCP-1 in Urine and the Severity of Henoch-Schönlein 
Nephritis  Yolanda Fuentes-Velasco,1 Omar Guadarrama,1 Saúl Valverde,1 Ana 
Maria Hernández,1 Germán Sosa,1 Benjamin Romero-Navarro,1 Guillermo 
Ramón García,2 Rocío Maldonado,3 Luis Velasquez-Jones,1 Lourdes Ortiz-
Vasquez,1 Mara Medeiros.1  1Nefrologia, Hospital Infantil de México Federico 
Gómez, México, DF, Mexico; 2Patologia, Hospital Infantil de México Federico 
Gómez, México, DF, Mexico; 3Medicina Interna, Hospital Infantil de México 
Federico Gómez, México, DF, Mexico.


Background. Nephritis is the most common complication of Henoch-Schönlein Purpura 
(HSP). MCP-1 has a direct participation in the infiltrate of macrophages and monocytes 
in early stages of HSP nephritis.
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The aim of this study was to compare the MCP-1 urinary levels in children with and 


without HSP nephritis, and to determine if MCP-1 has an association with the severity on 
the hystopathological lesion.


Methods: Ninety children were included, 65 with HSP according to the diagnosis 
criteria of the American Society of Rheumatology and 25 healthy children as a control 
group. Serum creatinine, BUN, urinalisys and a 12 hour proteinuria were determine in 
each patient. Urine MCP-1 was determined by ELISA. Twenty four patients required renal 
biopsy, the indications were persistent mild proteinuria (4-40 mgm2hr) for more than eight 
weeks or nephrotic proteinuria (>40 mgm2hr).


The analysis was performed using the SPSS program v. 16. Mann-Whitney was used 
to compare MCP-1 urinary levels between HSP patients with nephritis, HSP without 
nephritis and the control group.


Results:
52 patients were male. Median age 7 years (1-18 years range). Beside the skin lesions, 


the more frquent HSP manifestation were abdominal pain (75%), and joint pain (60%). 45 
patients developed nephritis (69%), manifested as: hematuria with or without proteinuria 
27/45 (69%), nephrotic yndrome 13/45 (29%) and nephritic syndrome 5/45 (11%). 24 
patients required renal biopsy, the most common histopathological lesion was ISKDC Class 
III (14/24). Urinary MCP-1 was significantly higher in patients with renal biopsy vs. patients 
with no biopsy. Patients with nephrotic syndrome had the higher urinary MCP-1 levels.


Conclusion: Urinary MCP-1 is elevated since early stages of severe HSP nephritis and 
can be used as a biomarker for HSP nephritis.
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Assessing New Clinico-Pathological Classification of IgA Nephropathy in a 
Single Center Spanish Population  Katia López-Revuelta,1 Carmen Guerrero 
Márquez,2 Dolores Martin Rios,3 Fernando Pinedo Moraleda.4  1Nephrology 
Unit, Hospital Universitario Fundación Alcorcon, Madrid, Spain; 2Pathology 
Unit, Hospital Universitario Fundación Alcorcon, Madrid, Spain; 3Preventive 
Medicine, Hospital Universitario Fundación Alcorcon, Madrid, Spain; 
4Pathology Unit, Hospital Infanta Sofía, Madrid, Spain.


IgA nephropathy is being considered an heterogeneous disease as clinical and 
histological features have great variability and prognostic value. The International IgA 
nephropathy Network / RPS have developed a new clinico-pathological consensus 
classification which is being validated. We studied the association between biopsy features 
using this classification and renal clinical presentation in our population.


Methods: Descriptive study of all IgA nephropathy biopsy diagnosed cases (> 8 
glomeruli) in a single spanish adult center between May 1998 and May 2009. Biopsies from 
63 patients, 86% men, 62 caucasian, mean age 50 (17) yr were reassessed by a pathologist 
using new definitions and scoring system. Demographic, clinical and laboratory data at 
the moment of biopsy were recorded retrospectively.


Results: Biopsy indication was acute/ rapidly progressive kidney failure in 38% 
patients, 70% Hypertensive, 67% witheGFR < 60 ml/min/1.73 m2, mean urine protein/
creatinine ratio 2.1(1.8) mg/mg, 30% had macroscopic haematuria and 9/63 patients 
required dialisys. Main pathological features were: 94% mild (<50% glomeruli) mesangial 
hipercelularity, 40% severe interstitial fibrosis, 40% any segmental glomerular sclerosis, 
48% Endocapillary hypercelularity, > 25% crescents in 5 cases. In patients with eGFR < 
60 ml/min/1.73 m2: 72% severe interstitial fibrosis n (SD), 22(22) % mean (SD) Global 
glomerular sclerosis and 20% arteriolar hialinosis. Statistically significant associations 
were found between eGFR with grade of tubular atrophy/Interstitial fibrosis, interstitial 
inflammation, Glomerular sclerosis and arteriolar hialinosis. Similarly, statistically 
significant associations were found between proteinuira with grade of tubular atrophy/
Interstitial fibrosis and arteriolar hialinosis. 


Conclusion: In our study histological parameters using IgA nephropathy Network/ RPS 
new classification are related to clinical renal parameters at the time of biopsy.
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IgA Nephropathy in Taiwan – A 26 Years’ Experience  Kuo-Hsiung Shu,1,2 
Shuo-Kai Su,1 Cheng-Hsu Chen,1,3 Chi-Hung Cheng,1,2 Ming-Ju Wu,1,2 Tung-Min 
Yu,1 Ya-Wen Chuang,1 Shih-Ting Huang,1 Mei-Chin Wen.4  1Div. of Nephrology, 
Dept. of Medicine, Taichung Veterans General Hospital, Taichung, Taiwan; 
2Institute of Medicine, Chung-Shan Medical University, Taichung, Taiwan; 
3School of Medicine, China Medical University, Taichung, Taiwan; 4Dept. of 
Pathology, Taichung Veterans General Hospital, Taichung, Taiwan.


Background: IgA nephropathy (IgA N) is the most common primary glomerulonephritis 
in Taiwan. However, the long-term outcome and the prognostic factors of IgA N have rarely 
been addressed in Taiwanese patients.


Methods: From 1982 to 2008, a total of 5600 kidney biopsies were performed in our 
hospital. Of these, 712 cases (12.7%) were proved to be IgA N. The medical charts were 
reviewed. Patients with inadequate data were excluded. The pathological classification 
was based on the criteria proposed by Haas et al. Patients with significant proteinuria 
or renal insufficiency were treated with corticosteroid, with or without the combination 
of a second line drugs such as cyclosphosphamide, azathioprine, cyclosporine and 
mycophenolate mofetil.


Results: A total of 440 cases (male: 55.5%) who had complete data for analysis were 
enrolled for the study. The mean follow-up duration was 6.98±6.07 years (median: 5.53 
years) while the mean age at biopsy was 35.4±13.7 years. At last follow-up, 256 cases 
(58.7%) had various degree of renal function deterioration. Compared to stable group, the 


progressive groups had higher baseline serum creatinine (3.22±3.69 vs 1.30±0.70 mg/dl, 
p<0.0001), urine protein (2.54±2.58 vs. 2.35± 4.02 gm/day, p< 0.0001) and higher grade 
of Haas sub-classification (21.8% with subclass 5, compared to 1.1% in the stable groups, 
p<0.0001). Interestingly, there was a higher incidence of hepatitis C virus infection in 
the progressors (14.3% vs. 4%, p<0.005). The stable group had a significantly higher 
proportion of patients being treated with corticosteroid (65.9% vs 47.7%, p=0.009) and 
cyclophosphamide (11.8% vs 4.0%, p=0.036)


Conclusion: we conclude that a significant proportion of IgA N patients may progress 
to renal insufficiency in the long run. Baseline characteristics including laboratory data and 
pathological finding may predict long-term outcome.
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Proteomic Analysis Reveals LG3 Fragment of Endorepellin as a Possible 
Urinary Biomarker of Severity in IgA Nephropathy (IgAN)  Brigitte Surin,1,2 
Jean-Philippe Rougier,3 Emmanuelle Sachon,4,2 Pierre M. Ronco,1,2,3 Rémi 
Piedagnel.1,2  1UMR S 702, INSERM, Paris, France; 2UPMC, Univ Paris 06, 
Paris, France; 3Nephrology, APHP, Hôpital Tenon, Paris, France; 4UMR-CNRS 
7206, CNRS, Paris, France.


IgAN is the most common primary glomerunephritis in human, and characterized 
by the deposition of IgA in the mesangium. The diagnosis of IgAN requires renal biopsy. 
Identification of non-invasive biomarkers in urine would be very useful for monitoring 
the progression of renal disease.


To identify urinary biomarkers of IgAN, we compared by 2D PAGE the urinary protein 
profile of IgAN patients and healthy controls. Differential spots were identified by MALDI-
TOF/TOF mass spectrometry and 2D-Western blotting. Among proteins identified, only 
one was decreased in the urine of IgAN patients. Its amount was analyzed and compared 
by western blotting and ELISA in IgAN, in control and in other glomerular diseases: 23 
membranous nephropathy, 13 Lupus nephropathy, 15 Focal Segmental Glomerulosclerosis, 
14 Diabetic nephropathy, and 6 non glomerular diseases.


After 2D experiments, 10 spots were found increased in urine of IgAN patients and we 
focused our study on one spot that was decreased in patients. It was identified by MS/MS 
as the LG3 fragment of endorepellin. Quantification by ELISA of LG3 in urine of IgAN 
patients and in healthy controls confirmed a significant decrease of LG3 fragment in IgAN, 
except for 6 patients in which LG3 was increased. Clinical data indicated that these patients 
presented with a more sever disease. We then established a correlation between the amount 
of LG3 fragment and the glomerular filtration rate (GFR) and between the LG3 fragment 
and the percentage of fibrillar collagen measured in renal biopsies of the same patients by 
Syrius red coloration. The LG3 fragment of endorepellin was also statistically decreased in 
other glomerular diseases but there was no correlation with the GFR and the renal fibrosis. 
Finally, we didn’t observe any differences between urine of NGD and controls.


We identified the LG3 fragment of endorepellin as a potential urinary biomarker 
of the severity of IgAN. We hypothesized that the antiangiogenic activity of LG3 could 
impaired tissue reparation.
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Expression of microRNAs in the Urinary Sediment of Patients with IgA 
Nephropathy  Gang Wang,1 Bonnie C. H. Kwan,1 Fernand M. M. Lai,1 Kai-
Ming Chow,2 Philip K. T. Li,2 Cheuk-Chun Szeto.1  1Department of Medicine 
& Therapeutics, Chinese University of Hong Kong, Shatin, Hong Kong; 
2Department of Medicine & Therapeutics, Prince of Wales Hospital, Shatin, 
Hong Kong.


Background Micro-RNAs (miRNAs) regulate one-third of all protein-coding genes 
and are fundamental in the pathophysiology of a wide range of diseases. We studied the 
expression of several miRNA species (miR-200 family, miR-205 and miR-192) in the urinary 
sediment of patients with IgA nephropathy (IgAN). Methods We studied 43 patients with 
biopsy-proven IgAN. Urinary expression of miRNAs was determined and compared to 
that from 13 healthy controls. Results The levels of urinary miR-200a, miR-200b and miR-
429, but not miR-200c, miR-141, miR-205, or miR-192, were down-regulated in patients 
with IgAN. Proteinuria significantly correlated with urinary expression of miR-200a (r = 
-0.483, P < 0.001), miR-200b (r = -0.448, P = 0.001) and miR-429 (r = -0.466, P = 0.001). 
Baseline renal function significantly correlated with urinary expression of miR-200b (r = 
0.512, P < 0.001) and miR-429 (r = 0.425, P = 0.005). Urinary gene expression of ZEB2 
inversely correlated with miR-200b (r = -0.321, P = 0.017); and vimentin expression 
inversely correlated with that of miR-200a (r = -0.360, P = 0.007), miR-200b (r = -0.416, 
P = 0.002) and miR-429 (r = -0.375, P = 0.005). After 33.4 ± 12.6 months, the rate of renal 
function decline significantly correlated with urinary expression of miR-200b (r = 0.316, 
P = 0.034). Conclusions Urinary expression of miR-200a, miR-200b and miR-429 were 
down-regulated in patients with IgAN, and the degree of reduction correlated with disease 
severity and rate of progression The results suggested that these miRNA species might play 
important roles in the pathophysiology of IgAN nephropathy. Further studies are needed to 
clarify the role of urinary miRNA repression as a non-invasive marker of IgAN.


Disclosure of Financial Relationships: nothing to disclose







J Am Soc Nephrol 20: 2009 Clinical Nephrology: Clinical Advances in Glomerular Diseases I (Meeting-Within-a-Meeting) 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


154A


TH-PO192


Urinary Angiotensinogen as a Marker for Histopathological Severity in 
Patients in IgA Nephropathy  Akira Iguchi, Shin Goto, Takayoshi Miura, 
Masakatsu Kaneko, Minoru Sakatsume, Ichiei Narita.  Division of Clinical 
Nephrology and Rheumatology, Niigata University Graduate School of Medical 
and Dental Sciences, Niigata, Japan.


Recent study revealed that urinary angiotensinogen (UAGT) levels reflect the activity 
of intrarenal renin-angiotensin system (RAS) in hypertension and chronic kidney disease 
(CKD). And it was also demonstrated that UAGT associate with deterioration of renal 
function in CKD patients. In IgAN, it was reported that angiotensinogen protein was 
exressed in inflammed glomeruli, and correlated with severity of histological injury. 
These data prompted us to examine relationship between UAGT in patients with IgAN 
and histopathological severity.


To evaluate accurately an intrarenal RAS activity with UAGT, we collected urine 
samples from 45 biopsy-proven IgAN patients, who did not have nephrotic range proteinuria 
and were not treated with RAS blockers. The level of UAGT were measured using human 
angiotensinogen ELISA kit, normalized by urinary concentrations of creatinine (Cr) and 
transforme logarithmically. Histopathological findings of renal biopsy were garaded 0 to 
3 by the degree of injury. Correlation between UAGT/UCr and the injury scores were 
analysed using spearman’s rank-order coefficient. The patients examined in this study, have 
mean systolic/diastolic blood pressure 121 ± 14 / 74 ± 12 mmHg, mean urinary protein 
0.67 ± 0.57 g/gCr, mean estimated GFR 80.5 ± 27.7 ml/min. UAGT/UCr did not correlate 
with blood pressure, however, significantly correlated with urinary protein (UP/UCr) (P < 
0.01) and estimated glomerular filtration ratio (P = 0.047). The level of UAGT/UCr was 
significantly correlated with mesangial matrix expansion (P < 0.01), interstitial injury (P 
= 0.012) and endocapillary proliferation (P < 0.01). Moreover, UAGT/UCr had tendencies 
to correlate with mesangial cell proliferation, tuft adhesion, formation of crescentic 
lesion, global glomerular sclerosis, segmental sclerosis and vascular hyalinosis, whereas 
these tendencies were not statistically significant. These findings suggest that UAGT in 
IgAN patients reflect the severity of kidney injury and could be a useful biomarker for 
progression of IgAN.
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Detection of Brain Involvement in Hemolytic Uremic Syndrome (HUS) by 
F18-FDG  Gianluigi Ardissino,1 S. Testa,1 R. Benti,2 G. Marotta,2 A. Edefonti.1  
1Pediatric Nephrology and Dialysis, IRCCS Fondazione Osp Maggiore 
Policlinico, Milano, Lombardia, Italy; 2Department of Nuclear Medicine, IRCCS 
Fondazione Osp Maggiore Policlinico, Italy.


HUS is the most common cause of ARF in children between 1 and 4 yrs of age. 
Central nervous system (CNS) is involved in 20-50% of cases and the case-fatality rate is 
estimated 3-7%, with a majority of deaths being related to CNS damage. Morphological 
brain imaging (CT and MRI) detects structural changes in only 20-60% of cases with overt 
neurological damage.


The aim of the study is to assess the usefulness of F-18- Fluoro-deoxi-glucose 
(F18-FDG) brain PET (Positron Emission Tomography) imaging to investigate brain 
involvement in HUS.


Six pts with HUS (3 males, mean age 6 yrs) were studied at disease onset and 
after clinical recovery (1-12 mos later). Two pts had neurological symptoms but none 
deceased for complications. PET/CT brain imaging was obtained 40-60 min after FDG 
i.v. administration. Visual and VOI-based analysis of PET data were performed comparing 
early and late PET studies.


Acute PET/CT study showed a mild symmetric and diffuse impairment of cortical 
metabolism in cerebellum and posterior cortex (parieto-occipital); one pt showed also 
relevant asymmetric hypometabolism in left temporal cortex. Subcortical involvement was 
mild and limited to the caudate nuclei. Recovery PET/CT studies showed normalization 
of perfusion patterns in parieto-occipital cortex and subcortical gray matter, whereas the 
cerebellum hypometabolism hold over. Our results seem consistent with both models of 
brain injury suggested in HUS, featuring both mild/symmetric and reversible involvement 
of gray matter in most pts (metabolic injury) and further focal/asymmetric cortical 
involvement in pts with relevant neurological symptoms in acute phase (thrombotic focal 
vascular damage).


F18-FDG PET/CT seems an interesting tool to investigate CNS involvement in acute 
HUS. Diffuse impairment of perfusion in posterior cortex and cerebellum is the most 
common pattern and it is followed by full recovery within few months whereas focal 
pattern of cortical hypoperfusion-metabolism seems associated with more significant 
neurological symptoms.


Supported by “ALICE Onlus” Project
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P-Glycoprotein Expression on Peripheral Lymphocytes Is Tightly Associated 
with Steroid-Responsiveness for Adult Nephrotic Syndrome  Yoshikuni 
Nagayama, Yoshihiko Inoue, Hiroyuki Morita, Ashio Yoshimura.  Division of 
Nephrology, Showa University Fujigaoka Hospital, Yokohama, Japan.


P-glycoprotein (P-gp) is a transmembrane efflux pump for steroids. The expression 
of P-gp on lymphocytes in SLE has been reported to be associated with both steroid 
resistance and disease activity. We studied expression of P-gp on peripheral CD3 and CD19 
lymphocytes in adult nephrotic syndrome (NS). Fifteen NS patients treated with steroid 


(excluding diabetic nephropathy and malignancy) and six healthy controls (C) were studied. 
Steroid resistance (non responder) was defined as more than 0.5g/gCr-proteinuria after 
steroid therapy for 4 weeks. All patients had not been treated with immunosuppressants. 
With flow cytometry using MRK-16, a specific monoclonal antibody against P-gp, at both 
4 weeks (W) and 6 months (M) after the steroid therapy, P-gp expression was expressed by 
the % of lymphocytes positive for MRK-16. 8 patients were non-responder (NR, 66.5±10.8 
y/o,10.7± 7.5 g/gCr of urine protein, 53.4±31.0 ml/min/1.73m2 of eGFR, m±SD, MCNS 1, 
MN 5, IgAN 1, Other 1) and 7 were responder (R, 34.4±12.9, 7.9±1.6, 82.4±23.0, MCNS 
7). There was no significant difference in both the amount of urine protein and pathological 
diagnosis between NR and R. Age was higher and eGFR was lower in NR than in R and C. 
MRK-16+/CD3+ (20.2±21.6 in NR, 2.56 ±3.4 in R, 4.26±2.84 in C, p<0.05) and MRK-16+/
CD19+ (7.92±4.49, 1.97±2.23, 0.78±0.53, p<0.01) were significantly higher in NR at 4W. 
Furthermore, both MRK-16+/CD3+ (2.56±3.40 in 4W, 16.2±17.2 in 6M) and MRK-16+/
CD19+ (1.97±2.23, 5.53±7.27) were higher in 6M than in 4W in R. To the contrary, both 
MRK-16+/CD3+ (24.0±24.2 in 4W, 12.5±11.2 in 6M) and MRK-16+/CD19+ (7.88±3.49, 
2.78±1.04) were lower in 6M than in 4W (P<0.05) in NR. Urine protein also decreased 
after 6M in NR (0.51±0.40 in 6M, 2.21±1.41 in 4W), (P<0.05). The amount of urine protein 
was correlated with both MRK-16+/CD19+ (r=0.76, P<0.01) and MRK-16+/CD3+ (r=0.51, 
P<0.05). However the total doses of steroids was not correlated with P-gp expression on 
lymphocytes. In conclusion, the expression of P-gp on peripheral lymphocytes is associated 
with steroid responsiveness for adult nephrotic syndrome.
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Expression of microRNA in Renal Biopsies from Children with FSGS  
Diego H. Aviles,1 Jovanny Zabaleta,1 Randall Craver.2  1Pediatrics, LSU Health 
Sciences Center, New Orleans, LA; 2Pathology, LSU Health Sciences Center, 
New Orleans, LA.


Focal segmental glomerulosclerosis (FSGS) is an important etiology for end stage 
renal disease in children. Children with FSGS have a poor response to treatment. There is 
limited understanding on factors that regulate response to therapy and the progression of 
FSGS. Some evidence suggests that expression of specific microRNA determine progression 
of organ injury. We measured the microRNA expression in renal biopsies using a use the 
MicroRNA Expression Profiling Panel from Illumina (covering the 1,230 human miRNA 
currently described) to determine the profile of miRNAs in children with FSGS. Patients 
with FSGS and minimal change nephrotic syndrome (MCNS) were compared with controls. 
For all assays, the background values will be subtracted from all the samples. After this, a 
cubic spline normalization method, that assumes that all samples have similar distribution 
of transcript abundance, was applied. Our results shows expression of two microRNA’s 
(miR-24-1 and miR-576-5p) is significantly decreased in patients with FSGS and MCNS 
when compared to patients to controls (p<0.05). This microRNA regulates the expression 
of several key inflammatory cytokines. These patterns of microRNA expression could 
provide a tool to predict progression and target new therapeutic options for children 
with FSGS. In conclusion, the identification of specific microRNA profiles in children 
with FSGS could predict response to treatment and provide new therapeutic targets for 
children with FSGS.
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Association of Copy Number Variation of FCGR Gene Family with 
Autoimmune Kidney Diseases in Chinese  Xu-jie Zhou,1 L. V. Ji-cheng,1 
Ding-fang Bu,2 Lei Yu,1 Hong Zhang.1  1Renal Division, Peking University 
First Hospital, Peking University Institute of Nephrology; 2Research Central 
Institute, Peking University First Hospital.


Background: Autoimmune kidney diseases such as lupus nephritis (LN), anti-
glomerular basement membrane (anti-GBM) disease and anti-neutrophil cytoplasmic 
antibody (ANCA)-associated small vasculitis (AASV) often result in progressive renal 
failure. All of these diseases share some common etiology and have relatively strong 
genetic component. Studies of gene-targeted mice have demonstrated the importance role 
of FcγR in mediating anti-GBM disease, LN and vasculitis. Recent study has reported that 
copy number variations (CNVs) of FCGR3B associated with LN and AASV in Caucasian 
population.
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Methods: Here we investigated CNV of four FCGR genes, including three (FCGR2A, 


FCGR3A, FCGR3B) for activating FcγRs and one (FCGR2B) for inhibitory FcγR by duplex 
quantitative real-time PCR in 494 Chinese subjects, including 204 LN patients, 48 patients 
with anti-GBM disease, 91 AASV patients, and 151 unrelated healthy subjects.


Results: The relative numbers of FCGR2A, FCGR3A, and FCGR3B gene copies 
were varied both in patients and controls whereas no copy number variances of FCGR2B 
were detected. An association of higher copy number of FCGR2A with susceptibility of 
autoimmune kidney diseases, including LN (p=2.94×10-18), anti-GBM disease (p=1.28× 
10-6), and AASV (p=1.05×10-3) was observed. Independent validation assay reinforced 
the FCGR2A CNV association with LN (p=1.20×10-20), anti-GBM disease (p=4.18×10-6), 
and AASV (p=3.59×10-20). Copy number variation of FCGR3A was also associated with 
LN (p=0.03), anti-GBM disease (p=9.43×10-5). No significantly different distribution 
of FCGR3B CNV between LN, anti-GBM disease and controls (p=0.67 and p=0.31 
respectively) was observed.Conclusion: We firstly demonstrated that the copy number 
variation of FCGR2A and FCGR3A gene was associated with the susceptibility of human 
autoimmune kidney diseases in Chinese. However, no such associations were observed with 
regard to FCGR3B and FCGR2B. Copy number variation in members of FcγR family may 
have different roles in the pathogenesis of human autoimmune kidney diseases.
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Interleukin-10 (IL-10) Gene Promoter Polymorphism Was Associated with 
the Progression of Primary Membranous Nephropathy in Korean  Jeong 
Myung Ahn,2 Yan Yan Fu,2 Ho Jun Chin,1,2 Ki Young Na,1,2 Dong-Wan Chae,1,2 
Suhnggwon Kim.1  1Internal Medicine and Renal Institute, Seoul National 
University College of Medicine; 2Internal Medicine, Seoul National University 
Bundang Hospital.


Background: Interleukin-10 is a cytokine with immunosuppressive properties. The 
production level of IL-10 cytokine is mainly determined by the mRNA synthesis rate, which 
in turn depends on these promoter polymorphisms. We evaluated the influence of -1082 
(A/G), -819 (T/C) and -592 (C/A) SNP in the IL-10 gene promoter on the membranous 
nephropathy (MN).


Methods: The subjects were enrolled in the Progressive REnal disease and Medical 
Informatics and gEnomics Research (PREMIER) study in which 34 nationwide hospitals 
and clinics participated. We selected 204 adult patients aged 20 years or more with biopsy 
proven MN. We gathered the data of ESRD and mortality from the ESRD registry and the 
national office of statistics, respectively, based on the unique ID which all Koreans have.


Results: The mean follow-up period was 43.7+36.5 months. The detected haplotypes 
were ATA (ordered by -1082, -819, -592) (278/408 alleles), ACC (98/408 alleles), and GCC 
(32/408 alleles) as in Caucasian population. We grouped the subjects with the genotype 
ATA homozygote (ATA group; 90/204) and the others (Other group; 114/204). The ATA 
group showed better outcome in the Kaplan-Meier analysis of renal survival (Log rank test, 
p=0.004). The IL-10 polymorphism genotypic group remained an independent risk factor 
for progression in multivariate analysis (Cox hazard proportional model, p=0.045) adjusted 
with age, sex, hypertension, diabetes mellitus, blood pressure, creatinine, and proteinuria. 
The relative risk for renal death in the Other group was 8.318 (95% CI: 1.046-66.123) 
compared to that in the ATA group.


Conclusion. Our results suggest that IL-10 gene promoter polymorphism is an important 
marker of progression in patients with MN.
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Multidrug Resistance 1 Gene Polymorphism in Steroid Resistant Idiopathic 
Nephrotic Syndrome in Children  Narayan Prasad, Vikas Agarwal, Tabrej Jafar, 
R. K. Sharma, Amit Gupta.  Nephrology , Immunology, Medical Genetics, Sanjay 
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, UP, India.


INTRODUCTION AND OBJECTIVES: Polymorphisms of the multidrug resistance 
1 gene (MDR-1) have been associated with the altered P-glycoprotein expression and 
function and correlated with response to glucocorticoids. We undertook this study to 
determine MDR-1 genetic polymorphisms (C1236T, C3435T and G2677T/A) in steroid 
responsive versus steroid resistant nephrotic syndrome in children.


METHODS: Children (n=113, 77 males, mean age 9.4 years) with nephrotic Syndrome 
were enrolled in the study. Of these children 30 were steroid resistant and 83 were steroid 
responsive (steroid dependent 49, infrequent relapser 20, frequent relapser 14). All subjects 
were genotyped by PCR-restriction fragment length polymorphism (RFLP) analysis and 
the data was analyzed using latest version of graphpad software.


RESULTS: All the three single nucleotide polymorphisms were in Hardy-Weinberg 
equilibrium. On comparing steroid resistant with steroid responsive group, significant 
difference was observed in case of G2677T/A polymorphism with high frequency of mutant 
T allele (p=0.005, OR= 3.034, 95% CI= 1.646-5.593) and mutant TT genotype (p= 0.0170, 
OR= 16.946, 95% CI =0.9606-298.94) in case of steroid resistant group. No significant 
difference was observed on comparing steroid resistant versus steroid responsive group 
in the genotype (p=0.6137, OR=1.322, 95% CI=0.6058-2.885) and allelic frequencies 
(p=0.6115, OR=0.8340, 95%CI=0.4816-1.444) of C3435T and in genotype (p=0.9456, 
OR=1.049, 95% CI=0.266-4.133) and allelic frequency (p=0.6026, OR=1.220, 95% 
CI=0.6817-2.183) of C1236T.


CONCLUSIONS: The G2677T/A polymorphism of the MDR-1 gene may predict 
resistant to glucocorticoids in children with idiopathic nephrotic syndrome
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Pharmacokinetics (PK) of Rituximab in Idiopathic Membranous 
Nephropathy (IMN)  Fernando C. Fervenza,1 S. B. Erickson,1 P. H. Nachman,2 
J. J. Dillon,1 N. Leung,1 M. C. Hogan,1 L. T. Hickson,1 B. Anand,3 J. Visich,3 M. 
V. Irazabal,1 A. Eirin,1 D. C. Cattran.4  1Div of Nephrology and Hypertension, 
Mayo Clinic, Rochester, MN; 2Div of Nephrology, UNC Chapel Hill; 3Clinical 
Pharmacokinetics and Pharmacodynamics Dept, Genentech Inc, South San 
Francisco, CA; 4Div of Nephrology, University of Toronto, ON, Canada.


PK analysis in 15 patients treated with RTX 1g day 1 + 15 showed serum RTX levels 
significantly lower than in non proteinuric patients with rheumatoid arthritis (RA) on similar 
dosing regimen (Kidney Int 73;117–125, 2008). These suggested that proteinuria may affact 
RTX levels, and may impact treatment. We postulated that 4 weekly doses of RTX would 
result in higher serum RTX levels, and a more effective and prolonged B cell depletion. 
Twenty patients with IMN, baseline proteinuria 11.9±4.9g/24h (range 5.7-26.5), received 
RTX (375mg/m2) on days 1, 8, 15 and 22. RTX leves are presented in table 1. After 4 weekly 
doses of RTX clearance and volume of distribution (VD) were calculated as 0.472 L/day 
and 7.05 L, respectively, while the terminal half-life (THL) =11.5 days. This is in contrast 
with RTX PK in patients with RA where, at comparable doses, clearance and VD were 
0.335L/day and 3.10L, respectively, while the THL was 18.0 days. CD19+B cell depletion 
was seen in all patients [mean 1.05±1.2/µl (range 0-5) at day 28; (normal: 99-527)].
RTX levels µg/ml


D1-post D8-pre D8-post D15-pre D15-post D22-pre D22-post
MN 1g x 2 218.6±67 17±11 205±111
RA 1g x 2 341±212* 65±23* 415±94*
MN 375 mg/m2 x 4 200±34 54.7±24 229±50 88.5±35 247±63 101±46 257±71.5
*p<0.001 - MN vs RA


These data shows that the PK of RTX in IMN is markedly different than that in RA, 
and suggest that proteinuria may affect RTX levels even after 4 weekly doses of RTX. 
Despite that, B cell depletion was maintained for longer period: mean CD19+ counts at 3 
and 6 months=14.6±40.6 and 51±86 cells/µl while counts in patients treated with RTX 1g 
x 2 = 35.8±47.5 and 110 ±101 cells/µl, respectively. The more prolonged B cell depletion 
observed with 4 doses of RTX did not correlate with better clinical outcome.
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Stable and Efficient Pharmacokinetics in Preprandial Administration of 
Cyclosporine in Children with Idiopathic Nephrotic Syndrome  Nahoko 
Yata,1,2 Kenji Ishikura,1 Miwa Goto,1 Taiji Nakajima,1 Hironobu Nagasako,1 
Tomoyuki Sakai,1 Yuko Hamasaki,1 Hiroshi Hataya,1 Masataka Honda.1  1Tokyo 
Metropolitan Kiyose Children’s Hospital; 2Wakayama Medical University.


Cyclosporine (CyA) is a ‘critical-dose drug’ and needs regular monitoring of CyA blood 
concentration. The pharmacokinetics of CyA in preprandial administration has not been 
studied in children with ideopathic nephrotic syndrome (NS). We compared CyA exposure 
between preprandial and postprandial administration in children with NS.


Twenty-five children with NS (median age 10 years) received CyA for 2 years between 
2003 and 2006 in our hospital. They were admitted for two consecutive days to measure 
blood CyA concentrations in preprandial and postprandial administration of the same 
dose of the microemulfied formulation. The concentrations at pre-dose (C0 level) and 1, 
2, 3, 4 hours post-dose (C1-4 level) in preprandial and postprandial administration were 
measured at all patients.


In postprandial administration, peak CyA concentrations appeared within 1-2 hours after 
drug intake in 19 patients and were delayed in the other 6 patients (24%). In preprandial 
administration, peak CyA concentrations appeared within 1-2 hours after drug intake in 
all patients (figure). The C2 level and area under the curve for 0-4 hours (AUC0-4) were 
higher in preprandial administration (25%-75% quantile, 412-668, 1492-2395) than in 
postprandial administration (25%-75% quantile, 280-540, 920-1592) of the same dose of 
CyA in each patient. C0 levels in preprandial and postprandial administration were similar 
(25%-75% quantile, 50-82, 48-89).


Preprandial administration contributes to precise monitoring of CyA concentrations and 
reduction of CyA dose to reach target ranges for C2 monitoring or AUC0-4. Preprandial 
administration of CyA resulted in stable and efficient pharmacokinetics in children with 
idiopathic NS.
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Do Meta-Analyses in Nephrology Change the Way We Treat Patients?  
Sumit Mohan,1 Jai Radhakrishnan.2  1Dept of Medicine, Div of Nephrology, 
Harlem Hospital, Columbia University, New York, NY; 2Dept of Medicine, Div 
of Nephrology, Columbia University, New York, NY.


Meta-analysis (MA) is a type of systematic review that involves the statistical pooling 
of research evidence from individual studies to generate a single estimate of treatment 
effect. MA can also be used for assessing of sources of heterogeneity and testing new 
hypotheses. MA have consistently increased in frequency since 1990 but their relative 
contribution remains unclear.


We reviewed all nephrology related MA in Pubmed using search term “renal AND 
meta-analyses” between 2004 and June 2009. We found 267 nephrology related meta-
analyses after reviewing the 603 results of the search strategy in PubMed (see figure). The 
leading 4 clinical nephrology journals published 60 MA in the same period out of a total of 
112 published since 1990 in the areas of CKD (27), GN (20), ESRD (19), renal transplant 
(13), AKI (9), contrast induced nephropathy (4) and anemia (4) from 1990 (see Figure). To 
gauge the impact of MA on clinical care, we looked for MA citations in 2 recent guidelines 
–KDIGO Hepatitis C in CKD and KDOQI Anemia. The KDIGO guidelines referenced 
5 of 8 MA that were potentially citable. Of 10 potentially relevant MA in anemia and 
renal disease only 1 was referenced in the 2006 guideline. In the 2007 update, only 1 MA 
was included. The impact of MA, as measured by influence on 2 recent current clinical 
guidelines, appears variable at best. Although widely published, meta-analyses do not 
appear to significantly affect the formulation of guidelines and the exact role in guiding 
therapy remains to be determined.
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Isolation and Functional Analysis of Urinary Podocytes in Glomerular 
Diseases  Akira Hiwatashi,1 Masahiro Hagiwara,1 Chihiro Satoh,1 Kei Nagai,1 
Kazuyuki Noguchi,1 Shuzo Kaneko,1 Hirayasu Kai,1 Naoki Morito,1 Joichi 
Usui,1 Chie Saito,1 Keigyo Yoh,1 Shuichi Tsuruoka,1 Masanori Hara,2 Kunihiro 
Yamagata.1  1Department of Nephrology, Graduated School of Comprehensive 
Human Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan; 2Department of 
Pediatrics, Niigata Prefuctural Yoshida Hospital, Tsubame, Niigata, Japan.


Previously, we reported that mitochondrial abnormalities of podocytes resulted in 
podocyte detachment from GBM and leading to focal segmental glomerular sclerotic 
lesion in puromycin aminonucleoside nephrosis rat glomeruli (Kidney Int 2006 69:1146-
52). In this study, we studied mitochondrial function of urinary podocyte by urinary 
podocyte isolation system using immuno-beads methods. For the isolation of podocyte, 
we selected a monoclonal antibody which reacted with carbohydrate moiety of extra-
domain of podocalyxin (22A4) from several kinds of monoclonal antibodies raised against 
podocalyxin. Number of the podocytes in urine was studied and their mtDNA copy numbers 
were measured by real-time PCR methods.


Morning urine sample were collected from 18 patients (nephrosclerosis 10, membranous 
nephropathy 5, minor glomerular abnormality 2, FSGS 1), age range; 29 to 76 year-old, 
mean serum creatinine was 1.5mg/dl (range 0.7- 3.5mg/dl,) and mean proteinuria was 1.97g/
gcre (range 0.1-13.4 g/gcre). In patients with nephrosclerosis, mean urinary podocytes 
count were 0.08 cell/ ml urine, which was identical with normal control, while mtDNA 
copy number was reduced in 4 patients. The patients with reduced mtDNA copy number 
showed a significant faster renal function deterioration than patients with normal mtDNA 
copy number. Membranous nephropathy patients showed identical urinary podocytes count 
with controls, butmtDNA copy number was 1.5 times more than those of controls. Patients 
with FSGS showed both increased number of urinary podocytes and reduced number of 
mtDNA copy number comparing to minor glomerular abnormalities. Amount of proteinuria 
was not related to mtDNA copy number in podocyte in this study.


In conclusion, urinary podocytes count and mtDNA copy number in podocyte were 
usuful prognostic marker for FSGS and hypertensive nephrosclerosis patients.
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The Use of Multiplex Cytokine Assay for the Detection and Measurement of 
Multiple Cytokines in the Urine of Patients with Primary Glomerulonephritis  
Aikaterini A. Papagianni, Maria Stangou, Christos Bantis, Helen Liakou, 
Evdokia Sotiriou, George Efstratiadis, Efstathios Alexopoulos, Dimitrios 
Memmos.  Department of Nephrology, Aristotle University of Thessaloniki, 
Hippokration Hospital, Thessaloniki, Greece.


Cytokines and growth factors are excreted in the urine of patients with primary 
glomerular diseases and their measurement may provide useful information in terms of 
pathogenesis and prognosis.


Cytokine levels were measured in a first morning urine sample of 15 patients with IgA 
nephropathy and 25 patients with pauci immune rapidly progressive glomerulonephritis 
(RPGN) at time of renal biopsy. Urine samples of 10 healthy volunteers were used as 
controls. A multiplex cytokine assay was utilized to measure simultaneously the urinary 
levels of 8 cytokines, IL-1β, IL-8, IL-9, IL-15, monocyte chemoattractant protein (MCP1), 
macrophage inflammatory protein (MIP-1α), MIP1β, and vascular endothelial growth factor 
(VEGF). A sandwich ELISA method was used to measure epidermal growth factor (EGF) 
levels in the same urine sample.


Patients with IgAN had reduced levels of IL-1β (0.02±0.02 vs 0.7±1.4pg/mg Ucr), 
MIP-1α (0.01±0.02 vs. 384.8±1581pg/mg Ucr) and VEGF (0.5±1.6 vs. 307.9±834pg/
mg Ucr) compared to RPGN patients. IgAN patients with declining renal function had 
increased levels of IL-8 (3.6±9.9 vs. 0.1±0.1pg/mgUcr), IL-9 (0.1±0.1 vs. 0.02±0.02pg/
mgUcr, p=0.03), MCP-1 (4.01±3.5 vs. 0.7±1.4pg/mgUcr, p=0.04) and reduced levels of 
EGF (0.04±0.05 vs. 0.2±0.1pg/mgUcr, p=0.03) and VEGF (0.06±0.1 vs. 1.4±2.9pg/mgUcr) 
comparing to those with stable renal function.


Deterioration of renal function in RPGN patients was associated with increased urinary 
levels of IL-8 (3.4±4.8 vs. 0.9±1.3pg/mgUcr), IL-1β (1.2±2.4pg/mgUcr vs. 0.3±5.3pg/
mgUcr), MIP-1β (1.8±1.7 vs. 0.03±0.04, p=0.05) and VEGF (575±1092.2 vs. 0.1±0.2pg/
mgUcr). However, EGF urinary levels were reduced in those deteriorated (0.007±0.07 
vs. 0.3±0.4pg/mgUcr).


In conclusion the multiplex bead analysis can be used in the detection of cytokine 
urinary excretion of glomerulonephritis patients. Different cytokines seem to influence 
the progress of renal disease in different types of glomerulonephritis.
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Urinary ACE and ACE2 in Patients with Kidney Disease  Sonoo Mizuiri,1 
Hiromichi Hemmi,2 Michitsune Arita,2 Toshiyuki Aoki,1 Mayuko Amaha,1 
Moriatsu Miyagi,1 Yasushi Ohashi,1 Ken Sakai,1 Hiroki Hase,3 Atsushi Aikawa.1  
1Nephrology, Toho University School of Medicine, Tokyo, Japan; 2Molecular 
Biology, Toho University School of Medicine, Tokyo, Japan; 3Division of 
Nephrology, Ohashi Hospital, Toho University School of Medicine, Tokyo, 
Japan.


Angiotensin converting enzyme 2 (ACE2) is membrane protein and antagonizes the 
action of angiotensin II. Because of the need of invasive kidney biopsy, little is known 
whether ACE2 involved in the pathogenesis of kidney diseases in human. Soluble ACE2, 
as well as ACE are measurable in urine.


The aim of this study was to clarify clinical implication of urinary ACE and ACE2 in 
patients with kidney disease.


Subjects were 190 patients with kidney disease (including 38 patients with diabetic 
nephropathy) and 36 healthy volunteers. In four patient groups, 26 were treated with ACE 
inhibitor (ACEI), 69 with angiotensin-receptor blocker (ARB), 49 with ACEI+ARB, and the 
other 46 were not treated with those. Parameters were urinary ACE and ACE2 measured by 
ELISA, blood pressure, casual plasma glucose, proteinuria, microalbuminuria, and eGFR 
at the same day. Data were expressed as median (IQR).


Urinary ACE and ACE2 were not significantly different in 4 patient groups. Urinary 
ACE (µg/g creatinine) and ACE2 (µg/g creatinine) were 0.5 (0.1/1.2) and 9.6 (4.4/16.9) 
in patients with kidney disease vs. 0.2 (0.1/0.4) and 1.5 (0.4/2.3) in healthy controls. The 
both urinary ACE and ACE2 were significantly high in patients (P<0.01). In patients with 
diabetic nephropathy, urinary ACE, ACE2, proteinuria, and albuminuria were significantly 
higher than patients without diabetic nephropathy (P<0.05). In patients with kidney disease 
(n=190), urinary ACE2 significantly correlated with proteinuria (r=0.57), albuminuira 
(r=0.45), and eGFR (r=-0.33) (P<0.001), but not with mean blood pressure or plasma 
glucose levels. Urinary ACE also showed weak but significant correlation with proteinuria 
and albuminuira (P<0.001).


Conclusion: Urinary ACE and ACE2 were increased in patients with kidney disease in 
related to proteinuria possibly reflecting release from the proximal epithelium or increased 
filtered soluble form ACE and ACE2.
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Identification of Biomarkers in Nephrotic Syndrome: Isolation of Urinary 
Exosomes  Jeroen Deegens,1 Ilse Rood,1 Micheal Merchant,2 Daniel Wilkey,2 
Jack Wetzels,1 Jon Klein.2  1Nephrology, Radboud University Nijmegen Medical 
Center, Nijmegen, Netherlands; 2Clinical Proteomics Center, University of 
Louisville, Louisville, KY.


Urinary exosomes contain many proteins that may serve as biomarkers in renal disease. 
Exosomes can be isolated by ultracentrifugation or nanomembrane ultrafiltration. However, 
little is known about the efficacy of these methods in isolating exosomes from patients with 
nephrotic range proteinuria. We compared 3 different methods to isolate exosomes from 
nephrotic urine: nanomembrane ultrafiltration (NU;100kDa cut-off), ultracentrifugation 
(UC) and ultracentrifugation followed by size exclusion chromatography (UC-SEC). 
Urine was obtained from patients with idiopathic membranous nephropathy, FSGS and 
normal controls.


Isolation of exosomal proteins from nephrotic urine by UC or NU was difficult. Analysis 
by gel electrophoresis showed that highly abundant proteins were still present in large 
amounts after UC or NU, preventing detection of exosomal proteins. We observed similar 
interference after UC of urine from a normal control with 1% bovine albumin (BSA) added. 
Addition of BSA resulted in extra albumin bands and disappearance of lower molecular 
weight bands, suggesting co-precipitation of high abundant proteins with exosomes. To 
separate high abundant proteins from exosomes, we used UC-SEC. The chromatograms 
after UC-SEC showed two peaks. MALDI-TOF-TOF analysis of the first peak identified 
proteins known to be present in exosomes, including aminopeptidase N, angiotensin-
converting enzyme 2, annexin A2 and A5, and aquaporin-1. Exosomes were also detected 
by electron microscopy. Urinary exosome markers neprylisin and aquaporin-1 could easily 
be detected by western blotting after UC-SEC but detection was poor after UC and NU. 
Western blotting also showed that albumin was more abundant after UC and UN compared 
to UC-SEC. In conclusion, isolation of exosomes in nephrotic urine by established methods 
such as UC and UN is limited due to interference by highly abundant serum proteins such 
as albumin. In contrast, an approach using UC-SEC facilitates the identification of proteins 
in exosomes obtained from urine with nephrotic range proteinuria
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Analysis of Clinical Features and Treatment of Lipoprotein Glomerulopathy 
Sharing APOE Kyoto Mutation  Zhangxue Hu,1 Yuan Yang,2 Yu Wu,3 Qin 
Li,1 Ye Tao,1 Ping Fu,1 Songmin Huang.1  1Department of Nephrology, West 
China Hospital, Sichuan University, Chengdu City, Sichuan Province, China; 
2Department of Medical Genetics, West China Hospital, Sichuan University, 
Chengdu City, Sichuan Province, China; 3Department of Hematology, West 
China Hospital, Sichuan University, Chengdu City, Sichuan Province, China.


Objective: We report the genetic and clinical characteristics of 15 Chinese lipoprotein 
glomerulopathy(LPG) patients and successful treatment with fenobrate.


Methods: The clinical and hereditary features were analyzed. Mutation detection and 
genotyping of apolipoprotein E gene (APOE) were carried out using DNA sequencing and 
PCR-RFLP analysis. 5 patients received treatment of fenobrate for at least 6 months and 
clinical outcome were carefully observed.


Results: Genotyping and sequencing identified 15 LPG patients (M:F=7:8), all carrying 
the APOE Kyoto (Arg25Cys) mutation. All patients demonstrated proteinuria, nephrotic 
syndrome, and significant hypertriglyceridemia. On admission, 11 (73%) had anemia, 
10 (67%) had hypertension, and male patients presented worse clinical and laboratory 
indices than female patients, especially in GFR. Serum level of apoE was increased. 
There is no improvement in 5 patients treated with prednisone alone, and 5 patients treated 
with prednisone plus cyclophosphamide. 5 patients treated with fenobrate demonstrated 
improving serum albumin, hemoglobulin and decreased urine protein.
Comparison of clinical indices of LPG patients sharing Kyoto mutation at diagnosis and during fenobrate 
treatment
No. Gender/Age Upro(g/d) Alb(g/l) Hgb(g/l)


Pre Post Pre Post Pre Post
1 F/21 5.67 1.05 24.4 40.6 99 120
2 M/33 8.59 3.96 26.6 42.8 65 103
3 F/56 0.96 0.30 43.6 44.2 95 105
4 M/38 3.60 1.11 26.7 41.4 89 108
5 F/53 6.06 1.33 27 35.6 105 /


Discussions: This is the largest series of Chinese LPG patients with APOE Kyoto 
mutation, making APOE Kyoto the leading APOE mutation in China resulting in LPG. 
This study suggests that male gender seemed to predict rapid progression and worse clinical 
features in LPG with APOE Kyoto mutation. Fenobrate may be an effective treatment.
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Influence of G-1082A Polymorphism of Interleukin-10 Gene on Primary 
Glomerulonephritis: A Clinicopathologic Study  Christos Bantis, Peter J. 
Heering, Magdalena Siekierka-Harreis, Sendogan Aker, Christina Schwandt, 
Lars C. Rump, Katrin Ivens.  Department of Nephrology, Heinrich-Heine 
University, Düsseldorf, Germany.


Interleukin-10 (IL-10) is a cytokine with immunosuppressive properties. We evaluated 
the influence of the G-1082A polymorphism in the promoter of the IL-10 gene, associated 
with modified IL-10 production, on clinical and histological features of chronic primary 
glomerulonephritis.


We studied 289 patients with primary glomerulonephritis (IgA nephropathy: n=145, 
focal segmental glomerulosclerosis: n=84, membranous glomerulonephritis: n=60) followed 
up for 7.0±5.7 years. The slope of reciprocal serum creatinine against time was used to 
evaluate progression. One hundred healthy volunteers were analysed as controls. The 
biopsies of 156 patients analysed by the same pathologist were evaluated. IL-10 G-1082A 
polymorphism was determined by PCR amplification.


The genotype frequencies did not differ between patients and controls (ns). Age, initial 
renal function, proteinuria, and blood pressure were similar among patients with different 
genotypes (ns). The percentage of sclerosed glomeruli was lower in patients carrying the 
GG genotype (high producers of IL-10; 13.2±18% vs. 22.4±25% in GA/AA, p=0.015), as 
well as the degree of tubulointerstitial fibrosis (22.0±19% vs 28.9±23%, p=0.088). Patients 
with the GG genotype had a lower rate of progression: -0.094±0.187 vs. -0.155±0.401 
dl*mg-1 *year-1 (p=0.003). Furthermore, GG genotype had a better outcome in the Kaplan-
Meier analysis of kidney survival (p=0.011). In the Cox-regression analysis the initial renal 
function (p<0.001), mean arterial blood pressure (p<0.001), IL-10 genotype (p=0.012), the 
degree of glomerular sclerosis (p<0.001), tubulointerstitial fibrosis (p<0.001) and vascular 
hypertrophy (p=0.001) influenced renal survival. In multivariate analysis the initial renal 
function (p<0.001), IL-10 genotype (p=0.050), tubulointerstitial fibrosis (p<0.001) and 
vascular hypertrophy (p=0.001) remained independent risk factors.


Our results indicate that IL-10 G-1082A polymorphism is associated with the pathologic 
appearance and the progression of primary glomerulonephritis.
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Risk Factors for Cyclosporin-Induced Tubulointerstitial Lesions in Children 
with Minimal Change Nephrotic Syndrome  Jae Il Shin,1 So Jin Yoon,1 Ji 
Hong Kim,1 Jae Seung Lee,1 Hyeon Joo Jeong,2 Pyung Kil Kim.3  1Department 
of Pediatrics, Yonsei University College of Medicine, Seoul, Korea; 2Department 
of Pathology, Yonsei University College of Medicine, Seoul, Korea; 3Department 
of Pediatrics, Kwangdong University College of Medicine, Kyunggi, Korea.


AIMS: To identify the risk factors for cyclosporin (CyA)-induced tubulointerstitial 
(TI) lesions in children with minimal change nephrotic syndrome (MCNS)


METHODS: We retrospectively analyzed the clinical and laboratory findings of 58 
children (median age 3.2 years, range 1.1-13.1 years, Male: Female = 48:10) with MCNS 
who were treated with CyA from 1992 to 2002. Fourty eight (83%) of them were steroid 
dependent, and 10 (17%) steroid resistant. The starting dose of CyA was 5 mg/kg per day, 
and the desired drug level was kept at 100–200 ng/ml. Serial renal biopsies were performed 
before and after CyA therapy. CyA-induced TI lesions were defined as characteristic striped 
TI lesions (tubular atrophy accompanying interstitial fibrosis).


RESULTS: Twenty two patients (38%) had CyA-induced TI lesions (Group I) and 36 
(62%) did not (Group II). There were no differences in the age at onset, sex, initial response 
to steroids, the duration of CyA therapy, relapses during CyA therapy, 24h urinary protein 
excretion, serum creatinine, uric acid, and cholesterol levels, and blood pressure. However, 
the median CyA trough levels were significantly higher in Group I than in Group II (218.0 
± 15.2 vs. 171.8 ± 6.7 ng/ml, p=0.01). Multiple logistic regression analysis also revealed 
that the median CyA trough level was the independent risk factor for the development of 
CsA-induced TI lesions (Odds ratio: 1.025, 95% CI: 1.007-1.044, p=0.007). Furthermore, 
delta CCr (CCr at second biopsy – CCr at first biopsy) was significantly lower in Group I 
than in Group II (-39.4 ± 8.2 vs. 2.7 ± 4.3 ng/ml, p<0.0001).


CONCLUSIONS: The median CyA trough level was the independent and significant 
risk factor for the development of CyA-induced TI lesions in children with MCNS receiving 
moderate-dose CyA. Patients receiving CsA should be closely monitored for not only 
CsA concentrations but also CCr and the dose of CsA should be adjusted to minimally 
effective level.
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Serum T3 Level Can Predict Mortality Rate in Patients with Proteinuria  
Jae Won Yang, Jong Myoung Yoo, Bi Ro Kim, Byoung Geun Han, Seung 
Ok Choi.  Nephrology, Yonsei University Wonju College of Medicine, Wonju, 
Gangwon, Korea.


Backgrounds:Change of thyroid function and reduction of T3 level in patients with 
proteinruia and/or chronic kidney disease(CKD) were not studied about clinical outcome 
previously. We aimed that mortality rate related with serum T3 concentration and compared 
associated factors between normal and decreased thyroid function group in patients with 
proteinuria. Methods: We analyzed clinical outcomes of 199 subjects for 2 years after 
clarifying proteinruia in 24 hour urinalysis. They were all checked serum T3, freeT4, 
and TSH. There were 65 males(54.6%), aged 56.7±16.5 years, diabetes in 60(54.6%), 


hypertension in 100(84%), nephrotic sydnrome in 47(39.5%), CKD in 108 (90.8%) cases, 
24 hour protein amount 3,183.6±2,926.9 mg/day in total subjects. We analyzed independent 
T-test nephrotic syndrome group and sub-nephrotic range proteinuria group. Linear 
regression test for affecting factors such as proteinuria, age, renal function to T3, free T4, 
TSH. Thyroid hormones(T3, free T4, TSH) and other variables were tested by multiple 
regression for association of moratality rate and cardiovascular events.


Results: Clinical outcomes were dialysis initiation in 39(32.8%), cardiovascular 
event in 14(11.8%), cerebrovascular event in 4(3.4%), mortality rate in 7(5.9%) cases. 
Free T4(p=0.028) and TSH(p=0.003) were affected by proteinuria amount but serum T3 
was not affected. Reduced T3 group compared with normal T3 group showed statistically 
significant difference of increased serum protein(p=0,042), leukocytosis(p=0.027), 
thrombocytopenia(p=0.010), azotemia(p=0.018) and high mortality rate(p=0.042). Serum 
TSH was positively correlated with proteinuria amount(p=0.008). Serum T3 and Free 
T4 were negatively correlated with renal function(p=0.006, p=0.011). Serum T3 showed 
negatively correlation with age(p=0.010). Multiple regression test after adjustment of 
age, renal function showed negatively correlation with mortality rate(p=0.042) but not 
cardiovascular events.


Conclusions: We suggest that lower T3 level can predict mortality rate without relation 
with proteinuria amount in patients with proteinuria.
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Development of an Equation To Estimate Glomerular Filtration Rate 
among Participants in the Chronic Renal Insufficiency Cohort (CRIC) 
Study  Amanda Hyre Anderson,1 Wei Yang,1 Chi-yuan Hsu,2 Marshall M. Joffe,1 
Mary B. Leonard,3 Dawei Xie,1 Harold I. Feldman,1 CRIC Study Investigators.4  
1University of Pennsylvania School of Medicine, Philadelphia, PA; 2University 
of California, San Francisco, San Francisco, CA; 3Children’s Hospital of 
Philadelphia, Philadelphia, PA; 4NIDDK.


Motivated by limitations in performance of previous glomerular filtration rate (GFR) 
estimating equations, one-third of participants in the CRIC Study underwent repeated 
measurement of GFR using 125I-iothalamate clearance testing to enable the development 
of a GFR estimating equation specifically for use within the full CRIC cohort. These 1433 
subcohort participants (mean measured GFR: 49 mL/min/1.73m²) were divided into 2 
components; two-thirds served as a development sample and were utilized to build a new 
equation that was then validated among the remaining one-third (validation sample). We 
weighted each subject with their inverse probability of selection into the subcohort, utilized a 
forward selection model-building strategy forcing in serum creatinine, age, gender and black 
race (i.e., Modification of Diet in Renal Disease (MDRD) variables), and used a p-value 
<0.01 for inclusion of any variable. Factors considered for prediction included ethnicity, 
anthropometric measures, health-related factors, biochemical measures, and CRIC Clinical 
Center. A prediction equation that included cystatin C, a bioelectrical impedance measure, 
hsCRP and Clinical Center in addition to the MDRD variables performed substantially 
better than the MDRD equation alone. In the validation sample, R² and the percentage of 
estimated GFRs within 30% of the measured GFR were 0.74 and 90% for the final CRIC 
model, compared to 0.56 and 83% for the most recent MDRD equation. Interactions of 
serum creatinine and cystatin C with BMI, diabetes, ethnicity, and black race, in addition to 
the interaction between diabetes and hsCRP were all non-significant. The final CRIC GFR 
estimating equation incorporates additional clinical and laboratory data to better predict 
level of kidney function in the CRIC Study population, providing a tool to estimate GFR 
throughout the full study cohort.
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Glomerular Filtration Rate (GFR) Estimated by Biolectrical Impedance 
Analysis (BIA) Is so Accurate as Estimated by Modified of Diet in Renal 
Disease (MDRD) Simplified Formula and CKD-EPI Formula  Secundino 
Cigarran,1 Guillermina Barril,2 Francisco Coronel,3 Montserrat Pousa,1 
María Jesús Castro.1  1Nephrology, Hospital Da Costa, Burela, Lugo, Spain; 
2Nephrology, Hospital Universitrio de la Princesa, Madrid, Spain; 3Nephrology, 
Hospital Clínico Universitario San Carlos, Madrid, Spain.


GFRE is considered the best overall index to determine renal function in health and 
chronic kidney disease (CKD). Actually, MDRD study developed a new formula, more 
accurate to evaluate GFR, based on age, sex, gender, height, serum creatinine, serum BUN 
and serum Albumin but it does not consider the body composition. Also, a new equation 
to estimate glomerular filtration rate has been developed by Levey et al named CKD-EPI 
equation.The performance of GFR derived from BIA in patients with CKD and compare 
with MDRD equations was the aim of the study.


353 pts with CKD were included in the study. Mean age 61.84 ± 17.5 yr, 177 M, 176 
W, GFR -MDRD <90 ml/min/1.73m2 . 36% diabetic. Parameters analyzed:, age, gender, 
weight, sex, height, serum Cr, serum Albumin, serum BUN. Vectorial BIA was performed 
with BIA-101 analyzer (Akern Florence. Italy). Resistance and reactance were processed 
with the software provider by manufacturer. GFR-BIA was estimated by the equation 
validated by Donadio et al using body cell mass. Data were processed and statistically 
analyzed with SPSS 14.0 software package.The relation of renal function measurements 
to other baseline characteristics was assessed by using contingency tables, t-tests, analysis 
of variance and linear regression, as appropriate. Bland-Altman plot was used to assess the 
accuracy between equations. A “p”< 0.05 was considered statistically significant.


Blan Altman plot shows a stron correlation between BCM and CKD-EPI equation. 
(r2 0.037).
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GFR-BIA ( ml/min/1.73m2)
Variable R2 Beta P
MDRD-7 .936 .341 .000
MDRD-8 .939 .931 .000
MDRD abreviated .935 -.344 .000
CKD-EPI .928 .268 .001
Variable dependent


Conclusions: GFR–BIA has a strong positive correlation with MDRD equations and 
CKD-EPI equation and provides a clinically obtainable and valid method to predict body 
mass cell in CKD patients.
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Performance of the MDRD Study Equation in Stage 1-2 CKD and in 
Healthy Individuals: A Systematic Review  Jocelyn S. Garland,1 William F. 
Clark,2 Rita S. Suri,2 Louise M. Moist,2 Amit X. Garg,2 Christine A. White.1  
1Medicine, Queen’s University, Kingston, ON, Canada; 2Medicine, University 
of Western Ontario, London, ON, Canada.


Creatinine based glomerular filtration rate (GFR) equations are recommended by the 
National Kidney Foundation to estimate GFR. The performance of estimated GFR (eGFR) 
equations in individuals with mild chronic kidney disease (CKD) is uncertain. We performed 
a systematic review of studies evaluating the MDRD Study equation in healthy individuals 
and in those with Stage 1, 2 CKD. We searched the databases MEDLINE and EMBASE 
from 1966 and 1980 respectively until February 2009. MOOSE criteria guided the search 
strategy and article selection (Stroup D et al, JAMA, 2000). The search yielded 24 studies 
whose populations had mean or median GFR greater than 75ml/min/1.73m2. Multiple 
methods were used to measure GFR (mGFR), the most common being urinary iothalamate 
clearance (n= 7 studies), followed by urinary inulin clearance (n= 5 studies). The median 
sample size was 247 participants (interquartile range 20 to 3896), and the median age was 
42 (interquartile range 39.5 to 52.5). Studies included data to determine either the mean 
bias (19/24) (mean difference between eGFR and mGFR) or median bias (5/24). Accuracy 
data (percent of GFR estimates within 30% of mGFR) was available on 14/24.
Performance of MDRD Study Equations in Stage 1&2 CKD and Healthy Populations
Equation no of studies median bias range mean bias range 30% accuracy
7 variable MDRD 5 not available -46 to 12.2 24-86
4 variable MDRD 19 -16 to 3.4 -42 to 18 28-92.4
re-expressed (IDMS) 4 -24 to 3.4 11.1 65-80.6
mean/median bias difference per 1.73 m²BSA


In stage 1,2 CKD and healthy populations, a wide range of bias, both over and under 
estimates, was apparent, and the applicability of these equations for general use in such 
populations is unclear. Further, few studies evaluated the performance of eGFR equations 
in the elderly (> age 65) whose demographic comprises a significant proportion of prevalent 
CKD. Differences in study populations and co-morbidities, reference standard GFR 
techniques and creatinine assay standardization may account for discrepant findings.
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The MDRD Formula Better Estimates GFR Compared to CKD-EPI 
Formula in Non-Diabetic Stage V CKD  Ying Kuan,1 Mohammad Hossain,2 
Joanne Surman,2 Meguid El-Nahas,2 John Haylor.2  1Renal Unit, Altnagelvin 
Hospital, Londonderry, Northern ireland, United Kingdom; 2Sheffield Kidney 
Institute, Northern General Hospital, Sheffield, South Yorkshire, United 
Kingdom.


Introduction
It has been proposed that a new formula, the CKD-EPI may provide advantages 


for identifying patients with CKD compared to the MDRD equation, particularly on the 
tendency of the latter equation to underestimate GFR in those with higher levels of renal 
function. The CKD-EPI equation was derived from GFR measurements made in subjects 
with GFR > 15mls/min/1.73m2. The applicability of this formula to estimate of GFR in 
those with Stage V kidney disease remains uncertain. In this study we assess the precision 
and bias of this new equation compared with the 4 variable MDRD equation, against the 
GFR measured by Inulin clearance.


Method
GFR was measured in 26 Caucasian, non-diabetic patients with stage 5 CKD by inulin 


clearance (GFRIN), determined following an intravenous injection of 10ml, 25% Inutest 
(Fresenius, Graz, Austria). Serum creatinine was used to estimate GFR, using the 4 variable 
MDRD equation, (eGFRMDRD) and the CKD-EPI (eGFRCKD-EPI) equation. Precision, measured 
by correlation, and bias, using Bland-Altman analysis, were assesed by comparing results 
of the 2 equations against GFRIN.


Results
In this population with low GFRIN (mean 8.83 + 3.6 mls/min/1.73m2) both eGFRMDRD 


(r=0.53,p<0.05) and eGFRCKD-EPI(r=0.52, p<0.05) demonstrates good correlation with 
GFRin. However, whilst both equations tended to underestimate GFRIN, eGFRCKD-EPI does 
this to a greater extent.with a mean difference of 18% compared to 9.7% with the eGFRMDRD. 
Also, a greater proportion of eGFRMDRD compared to eGFRCKD-EPI were within 30% 
of GFRIN (69% vs 65%).


Conclusion and Discussion
In our limited study in a population with advanced renal failure, we found the MDRD 


equation to provide an estimate with less bias, and similar precision to the CKD-EPI 
equation. Given the widespread adoption of the MDRD equation, we would suggest that 


the clinical implications of adopting a new formula standard should be carefully considered, 
especially in the estimation of GFR in those with the most severe renal disease.
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Evaluation of the New CKD-EPI Formula To Calculate GFR  Uwe 
Poege, Annkathrin Messal, Thomas M. Gerhardt, Hans Ulrich Klehr, Tilman 
Sauerbruch, Rainer P. Woitas.  Department of Internal Medicine I, University 
of Bonn, Bonn, Germany.


Background: Despite recent improvements accurate estimation of glomerular filtration 
rate remains elusive. The MDRD equation has been shown to perform reasonable in patients 
with CKD. However, in patients with GFR >60ml/min the MDRD equation miscalculates 
the GFR considerably. Thus, the CKD-EPI formula has been developed to allow estimation 
of GFR over the entire range of renal function (Ann Intern Med 2009;150: 604-612.). To 
date, an external evaluation of the CKD-EPI formula in patients without study conditions 
is missing.


Methods: We retrospectively analyzed the CKD-EPI formula in comparison to the 
re-expressed MDRD in 323 Caucasian patients (183 female/140 male) with a broad range 
of renal function measured by a steady state inulin clearance technique (mean GFR 66.9, 
range 9.8-133 mL/min/1.73m²). Correlation, bias, precision and accuracy within 30% and 
50% of true GFR were determined.


Results: Mean eGFR values were 72.0 and 80.1 mL/min/1.73m² for MDRD and CKD-
EPI and differed significantly from inulin clearance and from each other (p<0.001, each). 
Bias (5.1 vs. 13.2 mL/min/1.73m²) and accuracy (61 and 80% vs. 52 and 74%) of the MDRD 
were significantly better (p<0.01). Precision of both equations was disappointing (24.9 and 
24.8 mL/min/1.73m²). ROC analysis showed similar diagnostic performance for detection 
of a GFR <60 mL/min/1.73m² (MDRD: AUC 0.744, sensitivity: 60.2%, specificity: 79.4%; 
CKD-EPI: AUC 0.749, sensitivity: 63.4% sensitivity: 76.8%).


Conclusion: In comparison to the re-expressed MDRD equation the new CKD-EPI 
formula failed to improve the overall estimation of GFR in our cohort. Further studies in 
other cohorts are mandatory to confirm these data.


Disclosure of Financial Relationships: nothing to disclose


TH-PO215


CKD Staging Comparisons Using the CKD-EPI Versus MDRD eGFR 
Equations  Franklin W. Maddux,1 Dugan W. Maddux,2 Raymond M. Hakim.3  
1Fresenius Medical Care, Brentwood, TN; 2Maddux Consulting, Danville, VA.


The MDRD Study eGFR equation has become a standard. Levey, et.al. in the Annals 
of Internal Medicine (2009:150:604-12) have suggested that the CKD-EPI equation is 
preferred. This study is to determine the correlation and staging concordance between 
the MDRD and CKD-EPI eGFR equations in a CKD data registry. We studied 4,295 
patients from the FMC CKD Data Registry including a data set of 19,348 eGFR/CKD 
Staging events having patient age 18-100 yrs, SCr 0.5-50 mg/dl, and MDRD eGFR <150 
ml/min/1.73 m2.


Our analysis shows eGFR calculated with CKD-EPI has good correlation with the 
MDRD equation.


Nevertheless, CKD staging by the CKD-EPI equation differs from the MDRD equation 
7.2% of the time with 2.5% re-classified as better (higher eGFR) and 4.7% re-classified as 
worse (lower eGFR). Those likely to have a different CKD stage when CKD-EPI is used 
are older patients who are more likely to be identified as a worse CKD stage (e.g.-MDRD 
stage 3 becomes CKD-EPI stage 4) and younger patients who are more likely to be identified 
as a better CKD stage (e.g.-MDRD stage 3 becomes CKD-EPI stage 2).
CKD Stage Changes Using CKD-EPI Equation
Worse CKD Stage Using CKD-EPI Equation
Stage Change 1 → 2 2→ 3 3 →4 4 → 5 Total
eGFR Events 6 21 508 368 903
% Different Stage 0.03% 0.11% 2.62% 1.90% 4.65%
Mean Age of Affected Patient 78 77 79 77 78
Better CKD Stage Using CKD-EPI Equation
Stage Change 2 → 1 3→2 4→ 3 5 →4 Total
eGFR Events 100 190 183 19 492
% Different Stage 0.52% 0.98% 0.94% 0.10% 2.54%
Mean Age of Affected Patient 29 44 59 71 48
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In conclusion, correlation and staging concordance between eGFR calculated by the 
MDRD Study and the CKD-EPI equations is good; there is a shift in identified CKD stage 
for older and younger patients that may alter the response by clinicians.
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Performance of the Chronic Kidney Disease Epidemiology Collaboration 
Equation (CKD-EPI) in Chronic Spinal Cord Injury (SCI) Patients with 
CKD  Umesh C. Yalavarthy,1 Kiran B. Mandya Chikkalingaiah,1 Therese M. 
Mangold,2 Barry M. Wall.2  1University of Tennessee Health Sciences Center, 
Memphis, TN; 2VAMC, Memphis, TN.


Background: K/DOQI guidelines emphasize the importance of staging the severity 
of CKD using estimating equations for GFR (simplified MDRD and Cockcroft-Gault 
equations). A new equation, developed by CKD-EPI researchers using data on more than 
8,000 patients from 10 studies, is reported to be more accurate than the MDRD equation. 
The CKD-EPI equation has not been validated in spinal cord injury (SCI) patients with 
muscle atrophy. We previously reported MDRD and CG equations overestimate GFR, as 
compared to 24hr creatinine clearance (mCcr) at all stages of CKD in SCI patients (J Inv 
Med 53: S330, 2005), and that accuracy and precision was improved by applying a correction 
factor (CF). The present study was designed to compare estimates of GFR (eGFR) using 
the CKD-EPI equation with mCcr in chronic SCI patients with CKD.


Methods: Review of medical records of 426 chronic SCI patients for 24hour urinary 
creatinine clearance identified 116 patients with mCcr < 90 mL/min/1.73m2. CKD EPI 
equation was used to calculate eGFR.


Results: Linear regression analysis relating CKD EPI eGFR to mCcr showed a highly 
significant correlation between mCcr and eGFR; however, the relationship was more 
variable in quadriplegic subjects (n = 52), r = 0.78, r2 = 0.61, p<0.0001, than paraplegic 
subjects (n = 64), r = 0.87, r2 = 0.75, p<0.0001. CKD EPI eGFR consistently overestimated 
mCcr at all stages of CKD, especially in the higher (60-90 ml/min/1.73m2) mCr range. 
Fractional Percentage Error (FPE) in CKD EPI eGFR was 39% and 66% in paraplegics and 
quadriplegics respectively. Addition of a CF of 0.7 resulted in clinically acceptable FPE 
(below 20%) of 2.5% and 3.6% in paraplegic and quadriplegic subgroups, respectively. 
Accuracy and precision of the CKD EPI eGFR were improved after application of the 
CF.


Conclusion: The CKD EPI eGFR has similar limitations to previously utilized 
prediction equations in chronic SCI patients with CKD. Application of correction factors 
or continued measurement of creatinine clearance with timed urine collections are needed 
in this patient population.
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Efficacy of Cockcroft-Gault and MDRD Formulas in Assessing Glomerular 
Filtration Rate in Elderly Patients with Chronic Kidney Disease  Jing Xiao, 
Zhen-xing Zhang, Bi-ying Si-tu, Xiao-li Zhang, Zhi-bin Ye.  Department of 
Nephrology, Huadong Hospital, Fudan University, Shanghai, China.


Objective Cockcorft-Gault (CG) formula and simplified Modification of Diet in Renal 
Disease (MDRD) formula are widely used to estimate glomerular filtration rate (GFR). 
However, their performance in elderly patients is barely studied. The present study is 
to examine the efficacy of these two formulas when compared with the measured GFR 
(mGFR) by Technetium-99m diethylenetriaminepentaacetic acid (99mTc-DPTA) technique 
in elderly patients with chronic kidney disease (CKD).


Methods Estimated GFR values by each formula were compared with mGFR by 
99mTc-DPTA technique in 154 elderly patients (age > 65 years old, 22.7% women) and 89 
non-elderly patients (age < 65 years old, 41.6% women). Bias (mean difference between 
eGFR and mGFR values), total precision (SD of bias), agreement (Bland–Altman’s 
method for upper and lower limits) and accuracy (percentage of GFR estimations within 
a particular percentage range from their respective GFR measurements) of each formula 
were studied.


Results In the elderly patients, CG formula showed bias of -11.40 ml/min/1.73m2 
(P < 0.05), precision 18.94 ml/min/1.73m2, limits of agreement (2SD by Bland–Altman 
method) -49.28 to 26.48 (range 75.76) ml/min/1.73 m2 and accuracy within ± 30% of 
mGFR 51.0%. In the non-elderly patients, CG formula did not show bias with the mean 
difference of -1.37 ml/min/1.73 m2 (P > 0.05), precision of 23.16 ml/min/1.73 m2, limits 
of agreement -47.69 to 44.95 (range 92.64) ml/min/1.73 m2 and accuracy within ± 30% 
of mGFR 52.8%. MDRD equation did not show bias in both the elderly and non-elderly 
patients with the mean difference of 0.68 ml/min/1.73m2 and -3.0 ml/min/1.73m2 (P > 
0.05), precision 22.28ml/min/1.73m2 and 21.8ml/min/1.73m2, limits of agreement -43.88 
to 45.24 (range 89.12) ml/min/1.73m2 and -46.60 to 40.60 (range 87.2) ml/min/1.73m2, 
and accuracy within ± 30% of mGFR 57.8% and 61.8%, respectively.


Conclusions The present data add further validation of the MDRD equation in elderly 
patients with CKD but suggest that CG formula tends to underestimate GFR in elderly 
patients and should be used with caution.
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Ethnic Coefficient for Estimated Glomerular Filtration Rate for Korean 
Population; Measured by Inulin Plasma Clearance  Chungsik Lee,1 Kyon 
Suk Chae,1 Ji Yong Jung,2 Han Ro,2 Sun Moon Kim,2 Ran-hui Cha,2 Suhnggwon 
Kim,2 Yon Su Kim.2  1Internal Medicine, Cheju Halla General Hospital, Cheju, 
Republic of Korea; 2Division of Nephrology, Department of Internal Medicine, 
Seoul National University College of Medicine, Seoul, Republic of Korea.


Background: Although estimated GFR (eGFR) is commonly used in the clinical 
practice, creatinine based eGFR has much limitations. eGFR based on MDRD study should 
be normalized according to ethnic background but the coefficient for Korean population 
has not been determined yet.


Method: One hundred fifty one Koreans who were older than 18 years, were included. 
Creatinine was assayed by the kinetic alkaline picrate method. GFR was measured by inulin 
clearance. Systemic as well as urinary inulin clearance after the single intravenous injection 
was calculated by dividing the infusion dose with the area under the curve, obtained by 
curve fitting. Inulin clearance was normalized to a standard body surface area of 1.73m2, 
using the Dubois-Dubois formula for BSA.


Results: A total of 151 subjects with CKD and non-CKD were included in the analysis. 
The mean age of the participants was 47.73 ± 15.0 years. 52 percent were male. Causes of 
renal disease were diabetes (12.6%), Hypertension (12.6%), glomerular disease (32.5%), 
polycystic kidney disease (2.6%), and other or unknown disease (42.3%). Mean blood 
pressure was 100.4 ± 19.2 mmHg, body surface area was 1.69 ± 0.18 m2, body mass index 
was 23.9 ± 3.30 kg/m2. Median (range) of serum creatinine and blood urea nitrogen was 
1.43mg/dL (0.6 – 5.9mg/dL) and 21mg/dL(8 - 96mg/dL), respectively. The median (range) 
of eGRF and measure GFR (mGFR) was 49.8ml/min/1.73m2(9.0 – 129.0 ml/min/1.73m2) 
and 55.8 ml/min/1.73m2 (6.2 – 141.2ml/min/1.73m2), respectively. When mGFR was plotted 
against abbreviated MDRD equation (eGFR), eGFR were underestimated at lower GFR. 
The coefficient factor between eGFR and mGFR was 0.87 and ethnic factor for MDRD 
equation in Korean population was 1.15.


Conclusion: As the estimated GFR offered significant advantages in different CKD 
stages, different coefficient according to ethnicity should be applied in clinical practice 
for patients with CKD.
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Evaluation of Methods To Assess GFR in Adults with Liver Disease  
Joanna Q. Hudson,1,3 Heather M. Owens,4 Lawrence J. Hak,1 Vivian S. 
Loveless,2 Jaquelyn F. Fleckenstein.3  1Clinical Pharmacy, University of TN; 
2Pharmaceutical Sciences, University of TN; 3Medicine, University of TN, 
Memphis, TN; 4USC, Los Angeles, CA.


Kidney dysfunction is common in patients with liver disease. Adequate assessment 
of glomerular filtration rate (GFR) is necessary to dose medications and make decisions 
about organ allocation. Commonly used methods to estimate GFR require serum creatinine 
(SCr); however, creatine production is reduced in liver disease, making creatinine a less 
reliable marker.


The purpose of this study was to estimate GFR in patients with liver disease using 
the Cockcroft-Gault (CG) and 4-variable MDRD equations, the urine collection method 
for creatinine clearance (U-CL), cystatin C-GFR (Larsson), and plasma clearance of 
vancomycin (V-CL) and compare these estimates to GFR measured by 125I-iothalamate 
clearance (125I-CL). Adult patients with liver disease who met inclusion criteria were 
enrolled. All patients received 125I-iothalamate and 1 gram of vancomycin (V) and had a 
catheter placed for urine collection. Blood and urine were collected at designated time points 
over 8 hours for analysis of 125I, creatinine, and V. Estimates of GFR were compared to 
125I-CL using repeated measures ANOVA with a post hoc Dunnett’s test and the Spearman 
correlation test. Characteristics for the eight patients enrolled were as follows (mean ± SD): 
age 52±6 yrs; SCr 1.2±0.4 mg/dL; ideal body weight 61±11 kg; cystatin C 1.4±0.5 mg/L; 
and MELD score 13±3. All patients were Child-Pugh Class B.


Mean estimates of GFR (mean ± SD, mL/min) by method were 97±34 for 125I-CL, 90±30 
for U-CL, 80±28 for V-CL, 68±27 for MDRD, 62±22 for CG, and 61±36 for Cystatin-C. 
Estimates of GFR from the methods tested were generally lower than 125I-CL. Compared 
with 125I-CL significant differences in estimates were observed with MDRD (p=0.012), CG 
(p=0.002), and cystatin-C (p=0.001), but not with U-CL (p=0.89) and V-CL (p=0.26). The 
best correlation with 125I-CL was observed for U-CL (r2=0.93, p<0.0001). Overall V-CL 
and U-CL provided the best estimates of GFR. As an agent often prescribed in patients 
with liver disease V-CL may serve as a reasonable estimate of GFR, particularly with 
limitations of urine collection
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Evaluation of the CKD-EPI Formula in Patients with Liver Cirrhosis and 
after Liver Transplantation  Thomas M. Gerhardt,1 Uwe Poege,1 Birgit Stoffel-
Wagner,2 Holger Palmedo,3 Tilman Sauerbruch,1 Rainer P. Woitas.1  1Department 
of Internal Medicine I, University of Bonn, Bonn, Germany; 2Department of 
Clinical Biochemistry, University of Bonn, Bonn, Germany; 3Department of 
Nuclear Medicine, University of Bonn, Bonn, Germany.


The diagnostic use of serum creatinine in patients with impaired liver function is 
hampered by overestimation of GFR. The MDRD equation has been shown to be of low 
diagnostic performance to assess kidney function in patients after liver transplantation as 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


161A


 Clinical Nephrology: GFR Estimation and Special Populations in CKD I J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
well as in patients with liver cirrhosis. Recently, the Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) formula demonstrated a more accurate estimation of kidney 
function in patients with CKD.


Therefore, we evaluated the diagnostic performance of the CKD-EPI and the re-
expressed MDRD formula in patients after liver transplantation (group 1; n=59; 24 female; 
mean age 47.7±11.9 years) and patients suffering from liver cirrhosis (group 2;n=47; 13 
female; 52.9±12.5 years). GFR was measured by 99mTc-DTPA–clearance in group 1 and 
by a steady state inulin clearance technique in group 2. Correlation, bias, precision and 
accuracy within 30% and 50% of “true GFR” were determined.


Measured mean GFR (±SD) was 52.3±17.5 mL/min/1.73m² (group 1) and 35.3±19.7 
mL/min/1.73m², respectively. In transplanted patients CKD-EPI showed a higher bias than 
re-expressed MDRD (10.1 vs. 4.3 mL/min/1.73m²; p=0.06), while precision (17.77 vs. 
15.51 mL/min/1.73m²; p=0.16) and accuracy (62.7 vs. 69.5% within 30% of “true GFR”) 
were similar. In patients with liver cirrhosis both formulae showed a very high bias (44.4 
vs. 40.1 mL/min/1.73m²; p=0.46) and a very low precision (22.8 vs. 25.7 mL/min/1.73m²; 
p=0.21) and accuracy (6.8% within 30% of “true GFR” in both groups).


Conclusion: In liver transplant recipients CKD-EPI failed to improve the overall 
performance of a creatinine based eGFR. In patients with liver cirrhosis both equations 
are not applicable since they considerably overestimate GFR.
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Serum Cystatin C Is a Simple and Sensitive Marker for Identification of 
Patients at Risk for Chronic Kidney Disease Following Hematopoietic 
Stem Cell Transplantation  Taku Morito,1,2 Minoru Ando,2 Jinichi Mori,2 
Ken Tsuchiya,1 Kosaku Nitta.1  1Department IV of Internal Medicine, Tokyo 
Women’s Medical University, Tokyo, Japan; 2Department of Nephrology, Tokyo 
Metropolitan Cancer Center Komagome Hospital, Tokyo, Japan.


Chronic kidney disease (CKD) is likely to be common in long-term survivors receiving 
hematopoietic stem cell transplantation (HCT). Moreover, CKD is a significant cause of 
morbidity and mortality among such patients. Serum cystatin C should be a better marker 
than creatinine (Cr) for detecting small changes of renal function. We tested whether serum 
cystatin C measurement predict emergence of CKD at the time of 6 months after HCT.


We performed a retrospective analysis of 79 patients receiving HCT at the Komagome 
Hospital from January 2007 to October 2008. Of them, 49 patients (37 allogeneic and 12 
autologous HCT) without preexisting kidney disease and surviving more than 6 months 
after HCT were abstracted. CKD was defined as estimated GFR < 60 ml/min/1.73m2 at any 
time after 6 months following HCT. Serum cystatin C was measured before and one month 
after HCT. Multivariate logistic regression analysis was performed to evaluate independent 
factors associated with CKD. The receiver operating characteristic curve (ROC) was made 
to test the discriminative power of cystatin C levels on emergence of CKD.


Serum cystatin C level significantly increased from 0.67±0.035 mg/L (before) to 
1.28±0.080 mg/L (one month after HCT) (p < 0.001), but serum Cr did not. The existence 
of CKD was strongly associated with serum cystatin C before and one month after HCT 
(OR 219329, 95% CI 19.8-256272; OR 117719, 95% CI 3.39-812000, respectively) and 
past acute kidney injury (AKI) (OR 28.3, 95% CI 2.42-1756). In contrast, serum Cr before 
and one month after HCT, and other factors were not involved. “Cystatin C value one 
month after HCT” had good discriminative power on subsequent CKD (area under curve 
was 0.8484; p=0.00069). The cutoff value o for discrimination of CKD was 2.41 mg/L 
(sensitivity and specificity; 66.7%).


Serum cystatin C level one month after HCT appears to be a sensitive and simple 
predictor for early identification of patients at risk for CKD in the setting of HCT.
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Predicting GFR in Pediatric Renal Transplants  Tammie Dewan,1 Shing 
H. Zhan,1 Andre Mattman,1 George J. Schwartz,2 Mina Matsuda-Abedini,1 
Colin T. White.1  1Dept of Pediatrics, Nephrology & Laboratory Medicine, 
BCCH, Vancouver, BC, Canada; 2Dept of Pediatrics, Nephrology, University 
of Rochester Medical Center, Rochester, NY.


Neither adult nor pediatric estimated glomerular filtration rate formulae (eGFR) predict 
transplant function well. Purpose: Utilizing nuclear medicine glomerular filtration rate’s 
(nGFR) we developed novel creatinine-based pediatric transplant eGFR formulae, and 
evaluated them against previously published and optimized eGFR formulae in relation 
to Bias (relative error of mean and Bland-Altman analysis), Precision (Square of Pearson 
coefficient) and Accuracy (% eGFR within 30% of nGFR). Methods: First nGFR from 
85 unique patients >1 year from transplant was used as modeling group; a subset of 61 
patients with 169 repeated nGFR’s was used to validate the models. Models were generated 
using multiple linear regression by fractional polynominals (FP) combined with backward 
elimination. All two-way interactions of the 10 covariates of interest were tested in 
multiplicative & divisive forms. Covariates, along with their FP forms were selected at an 
alpha=0.05; and included Age, Gender, Ht (cm), Wt (kg), BSA, Urea (BUN), Creatinine 
(Cr), Hemoglobin, Phosphate & Calcineurin Dose (mg/kg). IDMS Creatinine was used in 
the modeling group while an optimized Vitros creatinine was used for comparison in the 
validation. Two equations were developed, RTx: 1/eGFR= -0.02426+0.0001133*SCr+0
.06907*(SCr/Ht)^0.5 and a log transformed version RTxL: eGFR= 7.598*(HT^1.2007/
SCr^0.8911), and compared with two published CKD eGFR formulae (BCCH1&2), two 
new formula basic Schwartz (bSch) with Ht and Cr terms & Schwartz 1B (Sch 1B) with 
Ht, Cr & BUN terms, the 4V-MDRD and Nankivell. Results: Bias ranged from 2.4+/-4.1 
(bSch) to 14.9+/-4.5% (BCCH2); precision from 0.7090 (BCCH2) to 0.7781(Sch 1B) 
and accuracy from 71.6 (MDRD) to 82.8% (Sch 1B). Conclusion: The optimized Sch 1B 


formula should be used to predict GFR in pediatric transplant population as it offers the 
best combination of bias (6.1+/-4.0 ml/min/1.73m2), precision (0.778) and accuracy (82.8% 
within 30% of nGFR) in this population; similar to its use in CKD population; Bias -1.6, 
Precision 0.691, Accuracy of 83.7%.
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3 Glomerular Filtration Rate (GFR) Estimating Equations (EQ): 
Implications for Follow-Up Pediatric Studies  M. Zappitelli.  Montreal 
Children’s Hospital.


Several child GFR Eq’s require validation. In most databases, there is no height (ht) 
data (required for child GFR Eq’s), limiting epidemiologic and retrospective follow-up 
studies. We 1)evaluated bias/precision of the recently published Schwartz Eq (Schw), a 
ht-independent GFR Eq (BCCH: Mattman, JASN, 2006) and a modified BCCH Eq derived 
in our population (BCCHmod); 2)determined if the Eq’s differ in depicting %change(∆) in 
estimated GFR(eGFR) over time and capturing 20% true GFR reduction. We retrospectively 
studied 208 children (195 described previously, Zappitelli, Pediatr Nephrol, 2006) who had 
iothalamate GFR (IoGFR), serum creatinine and ht available. We calculated eGFR using 
the 3 Eq’s at 3 follow-up Time points (T1:N=208; T2:N=93; T3:N=47). At each T-point, 
we used Bland-Altman analysis to evaluate Eq bias and precision. From T1 to 2 (T1-2) and 
T2 to 3 (T2-3), we calculated %∆ in eGFR for each Eq and compared these to %IoGFR∆. 
We calculated % of subjects in whom a 20% IoGFR reduction was missed, using each Eq. 
Mean±SD age=12.1±4.6 yrs, 60% male, 24% renal transplant, T1 IoGFR=80.4±34.3ml/
min1,73m2. At all 3 T-points, bias was similar within each Eq, though some BCCH GFR 
estimates were negative, in subjects with IoGFR<=17 ml/min/1.73m2. The Schw Eq tended 
to underestimate IoGFR, but precision was best (Table). Mean or median %∆ eGFR was 
not different from %∆ IoGFR for any Eq (p>0.05). From T1-2:The BCCH, BCCHmod and 
Schw Eq’s, missed a 20% IoGFR reduction in 55, 52 and 42% subjects; T2-3: they missed 
72, 72 and 67%, respectively (Kappa between Eq’s 0.9, p<0.05). This is the first external 
validation of the new Schw Eq. The Schw Eq performs within expected limits and is more 
precise than the ht-independent Eq’s. For follow-up, while mean/median ∆GFR using each 
Eq is similar to ∆IoGFR, all perform equally poorly to detect IoGFR 20% reduction.


Disclosure of Financial Relationships: nothing to disclose


TH-PO224


Smoking Is Associated with an Increase in Measured GFR but a Decrease 
in GFR Estimated from Cystatin C – Results from the Renal Iohexol-
Clearance Survey in Tromsø 6 (RENIS-T6)  Ulla D. Mathisen,1,2 Toralf 
Melsom,1,2 Ole C. Ingebretsen,1,2 Trond G. Jenssen,2 Inger Njølstad,2 Marit D. 
Solbu,1 Ingrid Toft,1,2 Bjørn Odvar Eriksen.1,2  1University Hospital of North 
Norway; 2University of Tromsø, Tromsø, Norway.


Background In analyses of GFR as a risk factor for cardiovascular disease(CVD), 
estimates based on creatinine or cystatin C (eGFR) are used instead of measured GFR 
(mGFR). The purpose of this study was to examine whether mGFR and eGFR have the 
same or different relationship to CVD risk factors.


Methods From the sixth Tromsø study, a representative sample of 1630 persons from 
the general population between 50-62 years without diabetes, chronic kidney disease or 
CVD were recruited. Iohexol-clearance (mGFR), IDMS-traceable creatinine, cystatin C, 
and CVD risk factors were measured. GFR was estimated by the MDRD (eGFRcre) and 
Örebro equations (eGFRcys). Each risk factor was compared between quintiles for mGFR, 
eGFRcre and eGFRcys, and then analysed together in separate multiple linear regressions 
with each GFR-method as a continuous dependent variable.
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Results
Univariate comparisons
Method spesific quintiles (Quint 5 highest) Q1 Q2 Q3 Q4 Q5 P
Smoking Yes (%) mGFR 20 16 21 19 32 .001


eGFRcys 33 28 20 18 13 .000
BMI mGFR 27.5 27.4 27.4 26.9 27.4 .556


eGFRcys 28.8 27.4 27.4 26.6 26.3 .000
HDL-cholesterol (mmol/L) mGFR 1.5 1.57 1.55 1.53 1.51 .137


eGFRcys 1.41 1.52 1.52 1.56 1.64 .000
Adjusted for age, sex and medication in ancova or logistic regresion models as appropriate.


The univariate comparisons were similar for mGFR or eGFRcre and showed small 
or non-significant associations with LDL-cholesterol and BP. In multivariate analyses, 
smoking was positively associated with mGFR and eGFRcre, and smoking, BMI and 
HDL-cholesterol were negatively associated with eGFRcys.


Conclusion.
Associations with CVD risk factors were similar for mGFR and eGFRcre, but different 


for eGFRcys, particulary for smoking where the relationship was opposite. eGFRcre is 
probably more appropriate as a substitute for mGFR in studies of CVD than eGFRcys.


Disclosure of Financial Relationships: nothing to disclose


TH-PO225


Validation of Equations for Estimating GFR from Cystatin C and IDMS-
Traceable Creatinine in the General Population – Results from the Renal 
Iohexol-Clearance Survey in Tromsø 6 (RENIS-T6)  Bjørn O. Eriksen,1,2 
Ulla D. Mathisen,1,2 Toralf Melsom,1,2 Ole C. Ingebretsen,1,2 Trond G. Jenssen,2 
Inger Njølstad,2 Marit D. Solbu,1 Ingrid Toft.1,2  1University Hospital of North 
Norway; 2University of Tromsø, Tromsø, Norway.


Background GFR estimating equations based on creatinine (CRE) were developed 
in patients with renal failure and have been found biased and imprecise near the normal 
range. Equations using cystatin C (CYS) alone or combined with creatinine (CYS&CRE) 
have been proposed as an alternative, but have not been externally validated in persons with 
normal GFR in independent datasets. This study validated published CYS and CYS&CRE 
equations against single-sample plasma iohexol-clearance (IC).


Method A representative sample from the general population of 1630 persons between 
50 and 62 years without diabetes, cardiovascular or kidney disease recruited from the 
sixth Tromsø Study was investigated with IC, IDMS-traceable enzymatically measured 
CRE (Roche), and CYS measured with turbidimetric immunoassay (Gentian). Bias was 
assessed as [estimated GFR-IC]/IC, precision as SD of bias and accuracy as P30 (percentage 
with absolute bias <30%). The equations tested were: CYS: Grubb, Rule, Flodin, Hoek, 
Larsson, Örebro. CRE: MDRD, CKD-EPI. CRE&CYS:, Stevens. Delanaye’s formulas 
for conversion of Gentian’s to Dako’s and Siemens’(ex Dade-Behring) methods were 
used as appropriate.


Results Mean (SD) age was 57.7 (3.9) years, CRE 67 (12.5) µmol/L, CYS 0.80 (0.12) 
mg/L and IC 91.6 (14.4) mL/min/1.73m2. Fifty-one percent were women. The results of 
the 5 equations with the lowest bias were:


Bias (%) 95%CI Precision (%) 95%CI P30 (%) 95% CI
CKD-EPI (CRE) 5.8 4.9-6.8 18 15-22 95 94-96
MDRD (CRE) 4.1 3.1-5.1 19 17-22 93 91-94
Grubb (CYS) 21 20-22 24 21-27 72 69-74
Rule (CYS) 22 20-23 26 24-29 69 66-71
Stevens (CRE&CYS) 19 18-20 20 17-24 80 79-83


Conclusion CRE-based equations outperformed those based on CYS or CYS&CRE 
and should be preferred for estimating GFR in the normal range. The poor performance of 
CYS-based equations may partly be a result of problems with calibration and standardization 
of the methods as well non-GFR determinants of CYS.
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Cystatin C Is an Accurate and Reproducible Marker of Residual Renal 
Function in Peritoneal Dialysis Patients  Krista D. Kjaergaard,1 Michael 
Rehling,2 Jens D. Jensen,1 Bente Jespersen.1  1Dept. of Nephrology, Aarhus 
University Hospital, Skejby, Aarhus, Denmark; 2Dept. of Clinical Physiology and 
Nuclear Medicine, Aarhus University Hospital, Skejby, Aarhus, Denmark.


Measurement of residual renal function is important but the methods for determination 
are associated with problems, and the reproducibility of GFR estimations is not known.


Our aim was to clarify variation and reproducibility of the available clearance 
methods using plasma and renal clearances of 51Cr-EDTA as standards for total and renal 
clearances.


Methods: 12 stable peritoneal dialysis patients with urine output > 300 ml/24h 
underwent 2 separate and identical investigations approx. 1 week apart. 51Cr-EDTA was 
injected, and blood samples were drawn 6 times in 24h giving a plasma activity curve. Blood 
samples drawn 3h after 51Cr-EDTA injection were analysed for Cystatin C, creatinine, urea 
and albumin. Urine and dialysate were collected in the same period for measurement of 
creatinine, urea and 51Cr-EDTA activity. Total clearance based on MDRD-6 was compared 
to plasma clearance of 51Cr-EDTA (p51Cr), and mean of creatinine and urea renal clearance 
(CuC) and renal clearance of Cystatin C calculated as eGFR=-0.70+22*(1/Cystatin C) 
(CysC) were compared to renal clearance of 51Cr-EDTA (r51Cr).


Results:


Differences between visit 1 and visit 2 within each method are displayed to the right.
Paired t-tests on log-transformed data showed no statistical significant difference 


between methods regarding reproducibility but a significant difference between absolute 
values of CuC and r51Cr of doubtful clinical relevance.


Conclusion: Compared to r51Cr CysC seemed to be an accurate and reproducible 
method for calculation of residual renal function in peritoneal dialysis patients with no 
urine collection necessary.
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Simple Cystatin C Formula Compared to Serum Creatinine-Based 
Formulas for Estimation of Glomerular Filtration Rate in Patients with 
Mild to Moderate Impaired Kidney Function  Radovan Hojs,1 Sebastjan 
Bevc,1 Robert Ekart,1 Maksimiljan Gorenjak,3 Ludvik Puklavec.2  1Clinic of 
Internal Medicine, Dept. of Nephrology, University Medical Center; 2Clinic of 
Internal Medicine, Dept. of Nuclear Medicine, University Medical Center; 3Dept. 
of Clinical Chemistry, University Medical Center, Maribor, Slovenia.


INTRODUCTION. Serum creatinine (Screa) concentration and Screa-based formulas are 
the most commonly used markers to estimate glomerular filtration rate (GFR). Recently, 
serum cystatin C (Scys)-based formulas and the newer creatinine formula (The Chronic 
Kidney Disease Epidemiology Collaboration formula (CKD-EPI)) were proposed as 
new GFR markers. The aim of our study was to compare Screa-based and simple Scys 
formula against 51CrEDTA clearance in patients with mild to moderate impaired kidney 
function (GFR 89-30 ml/min/1.73m2). PATIENTS, METHODS. 332 adult Caucasians 
patients (149 women, 183 men; mean age 59±14.9 years) were included. In each patient 
51CrEDTA clearance, Screa and Scys (immunonephelometric method) were determined. 
GFR was calculated using the Cockcroft-Gault (C&G), Modification of Diet in Renal 
Disease (MDRD), CKD-EPI formulas and simple Scys formula (100/Scys). RESULTS. 
Statistically significant correlations between 51CrEDTA clearance and all formulas were 
found (P<0.0001). ROC curve analysis (cut-off for GFR 60 ml/min/1.73m2) showed that 
simple Scys formula had a higher diagnostic accuracy than C&G (P<0.003) but not than 
MDRD (P=0.885) or CKD-EPI (P=0.907) formulas. Bland and Altman analysis for the 
same cut-off value showed that creatinine formulas (C&G bias: -1.2; MDRD bias: -19.8 and 
CKD-EPI bias: -11.4 ml/min/1.73m2) underestimated and simple Scys formula (bias: 10.3 
ml/min/1.73m2) overestimated measured GFR. All equations lacked precision (13.4 to 23.4 
ml/min/1.73m2 for creatinine formulas and 18.6 ml/min/1.73m2 for simple Scys C formula). 
CONCLUSIONS. Simple Scys formula which requires just one variable (Scys concentration) 
is reliable marker of GFR in patients with mild to moderate impaired kidney function and 
is comparable to creatinine formulas including CKD-EPI formula.
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A New Cystatin C-Based Formula for Glomerular Filtration Rate 
Estimation in Thai Population  Attaphol Pornananrat,1 Lalisa Angsirikul,1 
Narongchai Sriasawaamorn,2 Amnart Chaiprasert.1  1Department of Medicine, 
Phramongkutklao Hospital; 2Department of Radiology, Phramongkutklao 
Hospital, Bangkok, Thailand.


Glomerular filtration rate (GFR) estimated by serum creatinine has many limitations. 
Serum cystatin C has been evaluated as a new promising marker. This study was conducted 
to validate currently used cystatin C-based formulas and to develop a new one in the 
Thai population. Methods Serum samples were measured for both creatinine (Enzymatic 
assay) and cystatin C (Immunonephelometric assay). GFR determined by creatinine and 
cystatin C-based formulas were compared with standard reference 99mTc DTPA. A new 
cystatin C-based formula was created by regression analysis. Results One hundred and 
seven from 116 patients completed the study comprising 76 males and 31 females with 
mean±SD age 63.6±13.0 years. Mean GFR by 99mTc DTPA was 46.8±26.2 ml/min/1.73m2. 
Mean serum creatinine and cystatin C were 1.8±0.9 mg/dL and 1.4±0.6 mg/L, respectively. 
A new simple cystatin C-based formula derived from our data, GFR = (65/cystatin C) - 
9. GFR, measured by 99mTc DTPA was compared with creatinine and cystatin C-based 
formulas by Bland-Altman analysis. The mean difference between GFR measured by 99mTc 
DTPA and creatinine-based formulas Cockcroft-Gault (CG), MDRD, simplified MDRD, 
Chinese MDRD and IDMS-traceable MDRD were -1.99±15.52, 3.24±16.65, -1.28±16.43, 
13.74±18.30 and -3.97±16.42 ml/min/1.73m,2 respectively. The AUC from ROC curves 
to detect patients with declined GFR (below 60 ml/min/1.73m2) of these creatinine-based 
formulas were 0.90-0.91. The mean difference between GFR measured by 99mTc DTPA 
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and cystatin C-based formulas Arnal, Filler, Grubb, Hoek, Larsson, Le Bricon, Masisaac, 
Rule, Steven equation1 and Steven equation2 were 17.93±19.78, 30.76±8.57, 30.52±33.50, 
17.50±15.08, 20.16±19.46, 23.81±14.83, 24.28±17.66, 9.22±15.21, 17.86±16.12 and 
14.87±15.94 ml/min/1.73m,2 respectively. The AUC for these cystatin C-based formulas 
to detect declined GFR were 0.89-0.90. Conclusion GFR estimated by variously available 
cystatin C-based formulas were overestimated in the Thai population. A new simple formula 
for Thai was developed, i.e., GFR (ml/min/1.73m2) = (65/cystatin C) - 9.
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Estimation of Glomerular Filtration Rate in Overweight and Obese 
Subjects Using Serum Cystatin C  Vincent C. W. Wong,1 Norli M. Mohd 
Noor,1 Chee-Yean Loo,1 Norella C. T. Kong,1 Sulaiman Tamanang,1 Zaleha 
Ibrahim,1 Shamsulazhar Shah,1 Abdul G. Halim,1 Rozita Mohd,1 Rashidi 
Saidin.1  1Department of Medicine, Hospital Universiti Kebangsaan Malaysia, 
Kuala Lumpur, UK, Malaysia; 2London, United Kingdom; 3London, United 
Kingdom.


Introduction:
Obesity and overweight have emerged as strong independent risk factors for chronic 


kidney disease (CKD) and end stage renal disease (ESRD). Estimated glomerular filtration 
rate (eGFR) is considered the convenient substitute for estimating renal function. Several 
serum creatinine based equations i.e. Cockroft-Gault (C-G) and Modified Diet in Renal 
Disease (MDRD) formulae are unreliable for detecting early kidney dysfunction. Cystatin 
C (Cys C), a cysteine proteinase inhibitor, is a promising marker as it is freely filtered at 
the glomerulus and is completely reabsorbed and catabolized.


Design and methods:
This was a prospective cross-sectional study which recruited healthy volunteers aged 


18-55 years with BMI ≥ 23kg/m² (Asia Pacific Guidelines). The renal profile, serum 
Cys C and 99mTc-DTPA renal scan were performed in each subject on the same day. The 
correlations of the eGFR’s obtained with each equation and GFR 99mTc-DTPA were then 
determined. The association between BMI with true GFR was also determined.


Results:
101 subjects were recruited. The median age was 30 years (IQR 27 - 43.5). There were 


74 females and 27 males with a median BMI of 28kg/m² (IQR 24.9-32.1) Median serum 
creatinine was 59µmol/ L (IQR 54 - 68) and median serum Cys C was 0.70 mg/L (IQR 
0.64 - 0.79). eGFR using the Cys C based and MDRD formulae showed comparable and 
high correlations with GFR 99mTc-DTPA (R=0.42 and 0.50 respectively, p< 0.001). There 
was no association between eGFR by C-G formula with GFR 99mTc-DTPA (R=0.118, 
p=0.241). BMI was inversely correlated with true GFR (R=-0.24, p<0.05).


Conclusion:
Cys C based and MDRD formulae were highly correlated with true GFR in healthy 


overweight and obese subjects with normal serum creatinine.
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Does the Scatter between Cystatin C and 99Tc DTPA Affect the Diagnostic 
Accuracy of Cystatin C?  Ajay P. Sharma,1 Abeer Yasin,1 Amit X. Garg,2 Guido 
Filler.1  1Pediatrics, University of Western Ontario, London, ON, Canada; 
2Medicine, University of Western Ontario, London, ON, Canada.


Background: Previous studies have reported an increase in the scatter between 
Cystatin C (CysC) and 99m technetium-diethylene-triamine penta-acetic acid (99Tc DTPA) 
at higher GFR. The impact of this scatter on the diagnostic accuracy of CysC eGFR has 
not been evaluated.


Methods: In a study group of 240 children, the scatter and accuracy of CysC eGFR were 
analyzed at different GFR levels. CysC was measured with nephelometry (Dade Behring, 
Marburg) and nuclear GFR was measured using 99mTc DTPA renal scan.


Results: At GFR < 60, 60-90, 91-149 and ≥ 150 ml/min per 1.73 m2, the scatter 
increased progressively from 8.19% to 13.43%, 25.70% and 37.02%, respectively. However, 
the corresponding proportion of CysC eGFR values within 30% of 99mTc DTPA GFR, at 
61%, 93%, 87% and 90%, did not decrease. Area under curve (AUC) of CysC eGFR for 
the GFR <60, <90 and ≥ 150 ml/min per 1.73 m2 were 0.99, 0.97, and 0.84. Sensitivities 
of CysC eGFR for GFR <60, <90 and ≥ 150 ml/min per 1.73 m2 were 93.5%, 94% and 
97.4%, whereas, corresponding specificities were 96.2%, 94% and 65.8%. The pattern 
remained consistent on the separate analysis in boys and girls.


Conclusion: The scatter between CysC eGFR and 99mTc DTPA GFR significantly 
increases at higher GFR. Despite the increase in scatter, CysC eGFR maintains its accuracy 
at higher GFR.
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Particle Enhanced Nephelometric Immunoassay (PENIA, Dade Behring) 
Cystatin C Is Superior to Particle Enhanced Turbidometric Assay (PETIA, 
DAKO) as an Endogenous Biomarker for GFR in Children with CKD  
George J. Schwartz,1 Ali Abraham,2 Paula S. Maier,1 Susan L. Furth,3 Vikas 
Dharnidharka,4 Stanley Hellerstein,5 Bradley A. Warady,5 Marva Moxey-
Mims,6 Alvaro Munoz.2  1Pediatrics, University of Rochester, Rochester, 
NY; 2Epidemiology, Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD; 3Pedatrics, Johns Hopkins Medical Institutions, Baltimore, 
MD; 4Pediatrics, University of Florida, Gainesville, FL; 5Pediatrics, Children’s 
Mercy Hospital, Kansas City, MO; 6NIDDK NIH, Bethesda, MD.


Cystatin C (cysC) is a small protein with a serum concentration that is reciprocally 
proportional to GFR. CysC is measured in the Chronic Kidney Disease in Children Study 
(CKiD) that has recruited 574 children with mild to moderate CKD in the US and Canada. 
We utilized 2 assay protocols for cysC, and characterized agreement between the PETIA 
and PENIA assays and GFR measured by the plasma disappearance of iohexol (iGFR). 
CysC was measured by PETIA (DAKO) assay and re-measured in 233 of the specimens 
by PENIA (Siemens Dade Behring) method. Both assays gave a mean of 1.81 mg/l without 
any bias, but interquartile range was smaller for PETIA (0.78 vs. 1.16 mg/l for PENIA; 
standard deviation of PETIA cysC was 16.9% smaller than that of PENIA cysC, p<0.001). 
Moreover, correlation between the two methods was only 0.76. Most importantly, the 
PENIA cysC was better correlated with iGFR (r=0.85) compared to PETIA cysC (r=0.69). 
Correlation of cysC with height/Screatinine was 0.68 by PETIA compared with 0.81 by 
PENIA method. Conclusion: The PETIA method significantly contracts the cysC dispersion 
of the CKiD population. Moreover, the assays are only modestly correlated. However, 
despite no difference in bias, the PENIA method provided a correlation with iGFR that 
was greater than for the PETIA method, and hence is superior as an endogenous biomarker 
for GFR in the CKiD population.
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Particle Enhanced Nephelometric Immunoassay (PENIA, Dade Behring) 
Cystatin C Measurement Improves the Height/Screatinine Estimate of GFR 
in Children with CKD Compared to Particle Enhanced Turbidometric Assay 
(PETIA, DAKO)  George J. Schwartz,1 Ali Abraham,2 Vikas R. Dharnidharka,3 
Bradley A. Warady,4 Susan L. Furth,5 Marva Moxey-Mims,6 Alvaro Munoz.2  
1Pediatrics, University of Rochester, Rochester, NY; 2Epidemiology, Johns 
Hopkins Bloomberg School of Public Health, Baltimore, MD; 3Pediatrics, 
University of Florida, Gainesville, FL; 4Pediatrics, Children’s Mercy Hospital, 
Kansas City, MO; 5Pediatrics, Johns Hopkins Medical Institutions, Baltimore, 
MD; 6NIDDK NIH, Bethesda, MD.


Serum concentration cystatin C (cysC) is reciprocally proportional to GFR. CysC 
was measured yearly in the Chronic Kidney Disease in Children (CKiD) Study of 574 
children with mild to moderate chronic kidney disease in North America with both the 
PENIA and PETIA assays. At study entry, complete data on GFR, measured by iohexol 
plasma disappearance, height/enzymatic serum creatinine (Ht/Scr), cysC and BUN were 
available on 374 subjects. Median cysC was 1.70 mg/l with interquartile range of 1.32 to 
2.29 mg/l with both assays; median GFR was 41 ml/min per 1.73 m2. To estimate GFR 
we performed log-linear regression analysis adding in stepwise fashion Ht/Scr, cysC, and 
BUN. Our recent estimate of GFR (JASN 20:629, 2009) using the PETIA (DAKO) cysC 
method showed the exponent of Ht/Scr (0.51) was greater than that of cysC (0.27), whereas 
using the PENIA (Siemens Dade Behring) method yielded the exponent of Ht/Scr (0.41) 
smaller than that of cysC (0.53). The accuracy of eGFR improved using the PENIA over 
the PETIA method: R2, percentage of estimates of GFR within 10% and 30% of measured 
GFR were 72%, 39% and 86%, respectively, using the PETIA method compared with 87%, 
47% and 90% using the PENIA method. Using the PENIA cysC method, the new estimate 
equation was GFR=39.9*(Ht/Scr)0.405*(1.8/cysC)0.534. Not only did the PENIA cysC have 
a higher weight than Ht/Scr, but the exponent of BUN ceased to reach a nominal (5%) 
level of significance. We conclude that estimation of GFR using cysC and Ht/Scr is highly 
accurate in children with CKD and that the prediction is improved by using the PENIA 
method instead of the PETIA method.
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Reference Interval of Cystatin C in Normal Term Infants  Paloma Parvex,1 
Christian Combescure,2 Maria Rodriguez,3 Eric Girardin.1  1Pediatric Renal Unit, 
Geneva University; 2Center of Clinical Research, Geneva University; 3Pediatric 
Clinical Research, Geneva University, Geneva, GE, Switzerland.


Objectives and study: Renal function (RF) assessment in neonates using plasma 
creatinine (creat) is inaccurate because creat reflects the mother’s values for the first 10 
-15 days of life. However, after birth, in case of medical complications, evaluation of 
renal function is capital to deliver adequate medication dosage and amount of fluid and 
electrolytes.


Improvement in neonatal renal function evaluation was possible since the dosage of 
Cystatin C (Cys C), a freely filtered protein constantly produced by cells, has become 
available. Because of its low molecular mass, Cys C does not cross the placenta and could 
provide an accurate measure of RF.
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The aims were to define a normal reference interval for Cys C, at birth, in normal term 
babies, and show that Cys C values were independent from sexes, weight and size.


Methods: We included foetuses without renal anomalies detected on prenatal 
echography during the second prenatal visit at 24-28 weeks of gestation. At birth, cord blood 
for Cys C dosage was drawn in babies born between the 37 and 41 weeks of gestation.


The impact of sex, weight, gestational age and size on the Cys C was analyzed by linear 
regressions. The normal values were assessed by parametric methods (using the gaussian 
distribution of the log-transformed Cys C). Robustness of the results was checked by 
assessing these values in sub-groups (by sex, gestational age, weight and size).


Results: 100 term babies (56 girls and 44 boys) born between 37 and 41 weeks (M=40, 
±1), weight 3530g (± 480) and size 51 cm (±2) were analyzed. Mean value of Cys C was 
2.04 (SD=0.28) and the range was [1.35-2.72]. Linear regression showed no correlation 
with gestational age (p=0.13), weight (p=0.28), size (p=0.35). The reference interval was 
[1.55-2.66]. It was robust in sub-groups: the low normal value ranged from 1.51 to 1.65, 
and the high normal value from 2.46 to 2.75.


Conclusions: We defined here reference interval for normal Cys C values: [1.55-
2.66]. Cys c is not sensitive to weight, size and sexes and could provide an easy and rapid 
assessment of renal function in neonates.
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Timing of Initiation of RRT in Paediatric Patients  Karlijn J. van Stralen,1 
Jane E. Tizard,2 Kitty J. Jager,1 Malcolm Lewis,3 Enrico Verrina.4  1Academic 
Medical Center, Amsterdam, Netherlands; 2Bristol Royal Hospital for Children, 
Bristol, United Kingdom; 3G. Gaslini Children’s Hospital, Genoa, Italy; 4Royal 
Manchester Children’s Hospital, Manchester, United Kingdom.


Introduction: Timing of start of renal replacement therapy (RRT) is very important, 
especially in pediatric patients. So far few studies have investigated determinants of the 
glomerular filtration rate (GFR) at the start of RRT and these mainly focused on dialysis 
patients. We studied determinants of GFR at start in patients starting both on dialysis and 
on transplantation.


Methods: Data were collected as part of the ESPN/ERA-EDTA registry, a new 
population-based registry for all patients on renal replacement therapy in Europe. GFR 
was calculated using the Schwartz formula. Data on GFR at start were provided by eight 
countries and referred to incident pediatric patients starting on RRT between 2000 and 2007 
under the age of 15. For 58% of the patients information on the first visit to a nephrologist 
was also available.


Results: Data were obtained from 340 patients starting RRT. Median eGFR at the start 
of RRT was 9.8 ml/min/1.73m2 (5th and 95th percentile: 4.3-22.6). Younger age, female 
gender, starting on dialysis and having a short time between the first visit to a nephrologist 
and the start of RRT were associated with lower GFR levels at start of RRT. No differences 
in GFR at start were found for different primary causes of renal failure (PRD), different 
countries or the presence or absence of comorbidities. Male gender, older age, and a long 
time between the first visit to a nephrologist and the start of RRT were associated with a 
pre-emptive transplant.


Discussion: One of the most important determinants of type of RRT and GFR at start 
was the time between the date of first seen by a nephrologist and the date of start of RRT. 
This underlines the importance of early referral and of a planned start of RRT.
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Potential Tubular Injury and Impact of One-Year Tenofovir Use on a 
Urinary Biomarker in HIV-Infected Patients  Naoki Yanagisawa,1 Masaki 
Hara,1 Atsushi Ajisawa,1 Ken Tsuchiya,2 Kosaku Nitta,2 Minoru Ando.1  
1Infectious Diseases and Nephrology, Tokyo Metropolitan Komagome Hospital, 
Tokyo, Japan; 2Department IV of Internal Medicine, Tokyo Women’s Medical 
University, Tokyo, Japan.


Background: Chronic kidney disease (CKD) has emerged as a significant cause of 
morbidity and mortality among HIV-infected patients. Previous reports showed that factors 
contributing to CKD include older age, diabetes, hypertension and exposure to tenofovir 
disoproxil fumarate (TDF). However, few reports have addressed whether TDF affects 
urinary biomarkers, which should be an early sign of drug-induced kidney disease. Methods: 
Seven hundred and thirty-two Japanese HIV-infected patients (mean age; 46.7±12.0 years) 
under good infection control were evaluated. Multivariate logistic regression models were 
used to determine the association of CKD with demographics, laboratory data and exposure 
to antiretroviral agents such as TDF and indinavir (IDV). In addition, impact of TDF use 
on urinary levels of N-acetyl-β-glucosaminidase (NAG) was assessed prospectively in a 
year interval in two cohorts either with TDF use (n=121) or with non-TDF use (n=61). Both 
cohorts were matched with age and were free from pre-existing tubular injury, hypertension 
and diabetes. Results: Stages 1-5 CKD was prevalent in 113 patients (15.4%), and 71 
patients (9.0%) had CKD stage≥3. Of non-CKD patients, 31.3% had elevated levels of 
urinary NAG (>5.8 IU/gCr). Factors associated with CKD included age (OR 1.05; 95% 
CI 1.024–1.073), hypertension (OR 2.30; 95% CI 1.432–3.699), diabetes (OR 3.55; 95% 
CI 1.825–6.905) and increased CD4 counts (OR 0.34; 95% CI 0.118–0.956). Exposure 
to TDF was not associated with CKD. Interestingly, significant increase of urinary NAG/
Cr level in a year interval was found in both TDF and non-TDF users. A mean percentage 
increase of NAG/Cr from the baseline was 2-fold higher in the non-TDF group (26 %) 
than in the TDF group (12%). Conclusion: Exposure to TDF was not relevant to CKD and 
urinary NAG/Cr significantly increased in a year interval, regardless of TDF use. These 


results alert us that not only TDF but also other antiretroviral drugs may have potential 
tubulotoxicity in the clinical setting.
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Cancer Prevalence and Survival in North American and European 
Hemodialysis Patients  Jerome A. Rossert, Joseph Kim, Thomas J. Comstock, 
Fangfei Chen, Scott Stryker, Bruno L. Fouqueray, Brian D. Bradbury.  Amgen, 
CA.


Background: Currently there are limited data quantifying cancer prevalence and survival 
in North American (NA) and European (EU) hemodialysis (HD) populations.


Methods: Data from US and Canada (NA), and 7 EU countries participating in the 
Dialysis Outcomes and Practice Patterns Study between 1996 and 2007 (DOPPS I-III) were 
included in this analysis. Patients were classified as having “active cancer”, “history of 
cancer” or as being “cancer free”. Active cancer was defined as a diagnosis of cancer plus 
chemotherapy, radiation, or hormone therapy use within 2 years of study enrollment. The 
later date was assigned as the index date. History of cancer was ascertained by medical 
record review at study enrollment. Starting at the index date/enrollment date, as appropriate, 
we estimated 2-year survival for each cancer group using Kaplan-Meier methods.


Results: Among 15,905 NA HD patients, 556 (3.5%) had active cancer and 1620 
(10.2%) had history of cancer at 2-years; among 14,608 EU patients, 843 (5.8%) had active 
cancer and 1449 (9.9%) had history of cancer. Estimates did not differ substantively across 
DOPPS phases. Patients with active or history of cancer differed demographically (older age, 
more often white) and clinically (greater use of catheters and lower prevalence of diabetes) 
from cancer-free patients. In both NA and EU, 2-year survival was lowest for patients with 
active cancer (50% and 57%), intermediate for patients with a history of cancer (59% and 
67%) and highest for cancer-free patients (70% and 77%) (Figure).


Conclusion: In this random sample of NA and EU hemodialysis patients participating 
in the DOPPS, active cancer was rare but was associated with a low 2-year survival rate.
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Clinical Analysis of Tacrolimus Therapy Versus Intermittent 
Cyclophosphamide Pulse Treatment in Lupus Nephritis  Lihui Qu, Suya 
Wang, Jianghua Chen.  The Kidney Disease Center, First Affiliated Hospital, 
College of Medicine, Zhejiang University, Hangzhou, Zhejiang, China.


OBJECTIVE Although cyclophosphamide (CYC) had thought to be the preferred 
initial treatment, their usage was limited by side effects and high relapse rate. Preliminary 
studies have shown that tacrolimus (FK506) is effective in the treatment of lupus nephritis, 
but the clinical experience still remains a little. In this open-labeled pilot study, the clinical 
efficacy and survival between FK506 and pulse cyclophosphamide (CYC) therapy in 
lupus nephritis were compared. METHODOLOGY Thirty eight patients with active 
lupus nephritis were treated by FK506 or pulse CYC therapy. 20 cases were given FK506 
at a dosage of 0 .1mg/ (kg·d) and oral prednisone (FK506 Group). Another 18cases were 
given oral prednisone, pulse therapy with CYC (0.75∼1.0g/ m2 BSA) was given monthly 
for 6months and then quarterly (CYC Group). Patients in two groups were comparable in 
age, sex distribution and severity of renal damage. All patients were treated for more than 
12 months. The clinical security and validity and survival were compared between the two 
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groups. RESULTS Clinical efficacy after 12 months:FK506 therapy was found to be more 
effective in reducing proteinuria and hematuria, with the decrement below the half of the 
baseline urinary protein excretion (CR+PR) in 100.0 % cases in FK506 Group, while only 
85.7 % in CYC Group respectively (P<0.001). Significant improvement in proteinuria and 
serum albumin was observed in comparison with baseline values after 6 month therapy 
(P<0.01). FK506 was more effective in inhibiting of autoantibodies production (especially 
in anti-dsDNA antibodies). The incidence of severe pulmonary infection was lower in 
FK506 group. CONCLUSION FK506 was more effective in controlling the activity of 
lupus nephritis than CYC pulse therapy with fewer complications.
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Plasma Hepcidin Predicts Haemoglobin Response to Intravenous Iron in 
Haemodialysis Patients  Damien Ashby,1 Mark Busbridge,2 Paola Rodriguez,2 
Daniel P. Gale,3 Patrick H. Maxwell,3 Richard Chapman,2 David H. Taube,1 Tom 
D. Cairns,1 Neill D. Duncan,1 Frederick W. K. Tam,1 Peter Choi.1  1Imperial 
College Kidney and Transplant Institute, Imperial College London, London, 
United Kingdom; 2Department of Investigative Medicine, Imperial College 
London, London, United Kingdom; 3Division of Medicine, University College 
London, London, United Kingdom.


Correct use of intravenous iron is crucial in overcoming the morbidity associated with 
erythropoietin resistance, but current measures of iron status are unreliable in renal failure. 
The hepatic peptide hepcidin is the master regulator or iron absorption and transport. 
Circulating hepcidin levels reflect both iron availability and iron demand in renal failure.


Using a competitive radioimmunoassay, plasma hepcidin was measured in a group of 
stable haemodialysis patients prior to therapy with intravenous iron. Baseline parameters 
predictive of the change in haemoglobin over the following month were identified.


In 67 patients (44 male, aged 22–92) mean hepcidin was 72.5+/-3.4ng/ml (mean+/-se), 
and levels were correlated with ferritin and erythropoietin dose (R=0.394, p<0.001 and 
R=-0.285, p=0.019). Change in haemoglobin after iron therapy was correlated with baseline 
haemoglobin and hepcidin (R=-0.343, p=0.005 and R=-0.322, p=0.008), and not related 
to other baseline parameters, including ferritin and transferrin saturation. Haemoglobin 
change is shown in figure 1 according to baseline hepcidin category: a positive response 
to iron (increase in haemoglobin or stable haemoglobin with reduction in erythropoietin 
dose) was seen in 86.4%, 68.8% and 30.8% of patients in the low, medium and high 
hepcidin groups (p=0.003).


Plasma hepcidin is predictive of the haemoglobin response to intravenous iron. 
Hepcidin measurement may be useful as a guide to the therapy of anaemia in haemodialysis 
patients.
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Serum Hepcidin: The Potential Link between Inflammation and Anemia 
in Hemodialysis Patients  Brian Y. Young,1 Seth Rivera,1 Hejing Wang,2 Anjay 
Rastogi,1 Gordana Olbina,3 Tomas Ganz,1,3 Isidro Salusky,4 Joshua Zaritsky.4  
1Medicine, David Geffen School of Medicine at UCLA, Los Angeles, CA; 
2Biomathematics, David Geffen School of Medicine at UCLA, Los Angeles, 
CA; 3Intrinsic LifeSciences, La Jolla, CA; 4Pediatrics, David Geffen School of 
Medicine at UCLA, Los Angeles, CA.


Hepcidin, a key regulator of iron homeostasis, mediates the anemia of inflammation. 
However, it remains controversial if hepcidin has a similar relationship with inflammation 
in chronic kidney disease (CKD) patients. Therefore, we measured bioactive serum hepcidin 
by a novel competitive ELISA in 21 adult chronic HD patients (Age 55.6±22.5 years) 
and compared it to markers of anemia, inflammation, iron status, osteodystrophy, and 
dialysis adequacy (Table). Hepcidin was elevated in HD compared to previously reported 
values in CKD stage II-IV patients (median 657 vs 270ng/mL, p<0.001). On univariate 
analysis, hepcidin correlated with ferritin (r=0.48, p=0.029) and iron saturation (r=0.50, 
p=0.022). A multivariate model (Adjusted R2=0.63) using all the listed biochemical 
parameters showed hepcidin was independently predicted by the inflammatory marker high-
sensitivity C-reactive protein, in addition to ferritin and iron saturation. Our multivariate 
analysis suggests abnormal hepcidin regulation in HD may involve complex interactions 
of inflammation and iron status. Thus, hepcidin may mediate the negative effects of 
inflammation and disordered iron metabolism on erythropoiesis in HD patients.


Multivariate Correlations 
with Serum Hepcidin


Biochemical Parameter Mean±SD β value P value
Hemoglobin(g/dL) 11.9±1.2 - -
Recombinant erythropoietin(U/wk) 15347±20332 - -
Ferritin(ng/mL) 723±396 0.49 0.002
*% iron saturation 32.9±14.6 385.4 0.004
*High sensitivity C-reactive protein(mg/L) 13.0±24.6 77.1 0.045
Phosphorus(mg/dL) 5.3±1.4 - -
*Intact parathyroid hormone(pg/mL) 516±680 - -
KT/V 1.53±0.31 - -
*Log transformation applied to non-normal distribution 
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Elevation of Serum Hepcidin 25 Levels Is Well Correlated with the 
Progression of Renal Anemia in the Peritoneal Dialysis Patients  Kentaro 
Okubo,1 Makoto Higuchi,1 Yuji Kamijo,1 Masaki Nagasawa,2 Katsuhiko Tamura,2 
Naohisa Tomosugi.3  1Nephrology, Shinshu University Hospital, Matsumoto, 
Nagano, Japan; 2Nephrology, Shinonoi General Hospital, Nagano, Japan; 
3Nephrology, Kanazawa Medical University, Kahoku, Ishikawa, Japan.


Aim: To clarify whether serum hepcidin 25 levels are correlated with the progression 
of anemia in peritoneal dialysis patients. Methods: Nineteen stable peritoneal dialysis 
patients (male 13, female 6) were evaluated during 6 months follow up periods, who had 
severe hepatic disorder or anemia of other causes were excluded. Iron status (serum iron, 
TIBC, ferritin), complete blood count, albumin, hepatic functions, CRP were assessed 
using standard laboratory methods. Serum hepcidin 25 levels were measured using a 
4000QTRAP LC-MS/MS assay system. IL-6 was measured using commercially available 
kit. Erythropoietin and iron dose was fixed during 6 months follow up periods. Results: 
Peritoneal dialysis patients were divided into 2 groups, Anemia worsening group, group 
W (n=10) and Anemia ameliorating group, group A (n=7). Hepcidin 25 levels were 
significantly increased in group W (p<0.05), whereas no tendency was detected about 
the alteration range of hepcidin 25 levels in group A. Hepcidin 25 levels showed no 
correlation with hemoglobin levels. CRP levels were normal in both groups. IL-6 levels 
showed no correlation with both groups. Hepcidin 25 levels showed strong correlation 
with ferritin (R2=0.5483, P<0.01). Correlation between hepcidin 25 levels and quantity of 
erythropoietin dose or iron administration was not found. Conclusion: In the peritoneal 
dialysis patients, hepcidin 25 levels were well correlated with the progression of renal 
anemia. Therefore, hepcidin 25 might provide a useful marker to predict the deterioration 
of renal anemia in these patients. The increase of ferritin levels does not always mean 
amelioration of renal anemia.
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Hepcidin Levels in Patients with Renal Disease  Hilde P. E. Peters,1 Coby 
M. M. Laarakkers,2 Dorine W. Swinkels,2 Jack F. M. Wetzels.1  1Nephrology, 
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 
2Clinical Chemistry, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands.


Hepcidin is a key regulator of iron homeostasis and levels are elevated in patients with 
chronic kidney disease (CKD). Hepcidin may explain the imbalance in iron metabolism 
in patients with CKD. We evaluated the influence of estimated glomerular filtration rate 
(eGFR) on serum levels of hepcidin-25 and its isoforms hepcidin-20 and 22 in patients 
with renal dysfunction. Furthermore, we assessed whether hepcidin was reabsorbed by 
the renal tubules.


Methods: Serum levels of the biologically active hepcidin-25 and its isoforms were 
determined in CKD and dialysis patients by a MALDI-TOF Mass Spectrometry based 
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assay. To evaluate whether hepcidin was filtered by the glomerulus and reabsorbed by the 
tubules, Gelofusine®, an inhibitor of tubular protein reabsorption, was administered to 2 
healthy volunteers.


Results: In 83 patients with CKD not requiring dialysis, serum hepcidin-25 levels 
were significantly increased (5.1 nM versus 4.2 nM, p< 0.001) and positively correlated 
with ferritin (r= 0.74, p< 0.01). Multiple regression analysis showed ferritin to be the only 
significant predictor of hepcidin-25 levels. Serum hepcidin-25 levels were not dependent on 
eGFR. In contrast, hepcidin-20 and total hepcidin levels showed an independent significant 
inverse correlation with eGFR. In 34 haemodialysis patients, median hepcidin-25 levels 
were significantly higher than in CKD patients (9.5 nM versus 5.1 nM, p< 0.001) and 
again strongly correlated with ferritin (r= 0.76, p< 0.01). Hepcidin levels were significantly 
higher in arterial samples than in venous samples (15.7 nM versus 9.2 nM, p=0.042). 
Surprisingly, only a modest and insignificant reduction in hepcidin-25 was observed at 
the end of dialysis. The infusion of Gelofusine® led to a rapid increase in absolute and 
fractional urinary excretion of hepcidin-25.


Conclusion: Although hepcidin-25 is filtered by the glomeruli and reabsorbed by the 
renal tubules, eGFR is not a major determinant of serum hepcidin-25 levels. Moreover, 
serum levels of hepcidin-25 remain unchanged during dialysis, despite removal of hepcidin 
by the artificial kidney.
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Hepcidin Isofroms Are Differently Metabolized in Healthy Subjects and 
Patients on Dialysis  Hiroshi Kimura,1 Shuhei Miura,1 Atsuhiro Maeda,1 Yasushi 
Shimonaka,2 Kazuhito Takeda.1  1Nephrology amd Kidney Center, Aso-Iizuka 
Hospital, Iizuka City, Fukuoka Prefecture, Japan; 2Chugai Pharmaceutical Co., 
Ltd, Kamakura City, Kanagawa Prefecture, Japan.


Bachground:
Hepcidin-25 plays essential role in iron homeostasis. Its isoforms, hepcidin-20 and -22, 


have been detected in urine, although their physiological function is obscure. Serum level 
of hepcidin-25 in hemodialysis (HD) patients is significantly higher than in healthy subjects 
and is suggested to be determined by iron storage, but the serum levels of other hepcidin 
isoforms and their determinants are still unclear. We analyzed the relations between clinical 
parameters and serum levels of hepcidin-20, -22, and -25 in patients receiving peritoneal 
dialysis (PD) and HD therapy.


Methods:
Twenty two PD and 103 HD patients were enrolled in this study, from which written 


informed consent were obtained. Laboratory tests including iron parameters were performed. 
IL-6 and TNFwere measured by ELISA. Serum levels of hepcidin-20, -22, and -25 in 
patients, as well as commercially purchased sera from 20 healthy subjects, were measured 
by LC-MS/MS.


Results:
Serum level of hepcidin-20, -22, as well as hepcidin-25 were significantly higher in 


both PD and HD patients than in healthy subjects. In both HD and PD patients, all hepcidin 
isoforms were positively correlated with serum ferritin, and negatively with TIBC. The 
ratio of hepcidin-20 to hepcidin-25 (hep-20/hep-25) was significantly higher in PD and HD 
patients than in healthy subjects. Among 67 anemic HD patients, 18 patients with hep-20/
hep-25 above 0.5 showed lower serum iron (53.2 19.9 vs 65.2 26.8, p=0.054) and ferritin 
(144.0 119.5 vs 227.6 127.2, p<0.05) than 49 patients with the ratio less than 0.5.


Conclusions:
The significant correlation of serum ferritin and hepcidin isoforms suggests that serum 


levels of hepcidin-20 and -22, as well as hepcidin-25, might be determined by iron storage. 
Inconsistent isoforms ratio in healthy subjects and in PD and HD patients suggests altered 
proteolytic processing and/or renal excretion might affect serum levels of hepcidin-20 and 
-22. The altered metabolism of these isoforms might reflect iron status in HD patients.
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Hepcidin Dysregulation Induced by Iron and LPS Results in ESA Hypo-
Responsiveness in a Mouse Model of CKD  Saul Nurko,1 Lisa Dieter,2 Graham 
Linda,3 Paul Fox.2  1GUKI, Cleveland Clinic, Cleveland, OH; 2Cell Biology, 
Cleveland Clinic, Cleveland, OH; 3BME, Cleveland Clinic, Cleveland, OH.


ESA hypo-responsiveness has been associated with increased mortality, but the 
underlying mechanisms involved have not been elucidated. An elevated plasma level of 
hepcidin might contribute by limiting iron availability, but the role of hepcidin in CKD is 
not understood. We have investigated the hemoglobin (Hgb) response to Epo and ferric 
gluconate (FG) in CKD mice with and without LPS-induced inflammation. Hgb response, 
hepcidin expression, and reticuloendothelial (RE) non-heme iron were determined in 
C57Bl/6 mice. CKD was induced surgically. Mice were divided into 6 groups: control; no 
treatment (CKD); CKD + i.p. Epo 10 units, 3x week (CKD+Epo); Epo + i.p. iron 18 µg 
FG, 1x week (CKD+Epo+FG); Epo + i.p. LPS 1.5 µg/g, 1x week (CKD+Epo+LPS), and 
Epo + FG 18 µg and LPS 1.5 µ/g, 1x week (CKD+EPO+FG+LPS). At sacrifice, livers 
and spleens were snap-frozen, RNA was isolated, and hepcidin mRNA was analyzed by 
Northern blot and non-heme iron by BPhen. After 3 weeks, CKD mice developed anemia and 
a 64% decrease in hepcidin vs. control. Reversal of anemia by Epo did not restore hepcidin 
expression; it decreased even further by 79% of control. The low hepcidin seen in CKD and 
CKD+Epo was associated with a decrease in spleen RE iron to 78% and 46% of controls 
respectively. The same pattern of lower hepcidin and RE iron content was observed in the 
CKD+Epo+FG but, resulted in larger Hgb increase vs. CKD+Epo mice (1.1 vs. 2.2 g/dL). 
Mice treated with both FG and LPS had opposite effects, a blunted Hgb response of 0.7 
g/dL and a 40% increase in hepcidin and RE iron especially in the liver (62% increased) 


vs. controls. Interestingly, LPS alone (CKD+Epo+LPS) did not alter Hgb and hepcidin 
response. Our findings suggest that, downregulation of hepcidin, and consequent RE iron 
release, is necessary for Epo response. Concomitant inflammation and iron therapy, but 
not inflammation alone, may negatively alter this response by up-regulating hepcidin and 
preventing RE iron release resulting in ESA hypo-responsiveness. The consequences of 
the additive effects of iron and inflammation and its impact on human CKD anemia need 
to be investigated.
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Serum Hepcidin-25 (Hep-25) Is Not a Marker of Parenteral Iron Needs in 
Hemodialysis (HD) Patients on Maintenance Erythropoiesis Stimulating 
Agents (ESAs)  Nicola Tessitore,1 N. Campostrini,2 A. Poli,3 V. Bedogna,1 A. 
Castagna,2 F. Busti,2 P. Solero,4 E. Melilli,1 R. Corrocher,2 A. Lupo,1 D. Girelli.2  
1Nephrology Div; 2Clin & Exper Med Dpt, Int Med Section; 3Public Health Dpt; 
4Clin Chem Lab, Verona, Italy.


It has been postulated that measuring Hep-25 may be a useful tool for diagnosis and 
management of iron status in HD.


We compared the role of Hep-25 and other markers of iron status in detecting iron-
deficient (ID) erythropoiesis in 54 chronic HD pts (29 males, 25 females; age 67±2 y) on 
maintenance iv ESAs (35 on Epoetin α 11114±1207 IU/w,19 on Darbepoetin α 38.5±6.5 
µg/w).


We measured predialysis serum Hep-25 (by quantitative SELDI-TOF mass spectrometry, 
using synthetic Hep-24 as internal standard), hemoglobin (Hb), C-reactive protein (CRP), 
Ferritin, Iron, Transferrin saturation (TSat), Transferrin receptor (sTfR), % hypochromic 
RBC (%Hypo), and CHr. All pts underwent an iv iron load (1 g NaFeGluconate: 62.5 mg 
at the end of 16 HD sessions) to identify ID (Hb increase >1 g/dl) and iron-repleted (IR) pts 
(Hb increase <1 mg/dl). Predialysis Hep-25 was also measured after the iron load.


At the Generalized Linear Model analysis (including Hb, ESAs dose tertiles, CRP, 
TfR, %Hypo, Iron, TSat and Ferritin), Hep-25 levels at enrollment were significantly 
correlated with sTfR (B= -7.13,p=0.034), Hb (B=3.41,p=0.032), ferritin (B=0.55,p=0.004), 
and %Hypo (B=0.42,p=0.040).


Following iron load, 19 pts were considered ID (Hb increase 1.8±0.2 g/dl) and 35 IR 
(Hb increase 0.4±0.1 g/dl). Mean Hep-25 did not change after the iron load (from 13.3±1.6 
to 14.0±1.6 nM).


At ROC curve analysis, only %Hypo (AUC 0.81±0.06,p<0.001), and sTfR (AUC 
0.74±0.07,p=0.004) were significant predictors of ID, while CHr (AUC 0.64±0.09), TSat 
(AUC 0.61±0.08), Ferritin (AUC 0.58±0.09) and Hep-25 (AUC 0.55±0.09) were not.


Our study suggests that, in HD pts on maintenance ESAs, serum Hep-25 levels are 
primarily determined by the erythroid response to ESAs, and may influence iron stores 
size and iron supply to the erythron. However, Hep-25 could not predict Hb response to 
iv iron, indicating that measuring Hep-25 is not a useful tool to monitor parenteral iron 
needs in clinical practice.
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Serum Hepcidin Is Lower in Pediatric Hemodialysis Versus Peritoneal 
Dialysis Patients  Joshua Zaritsky,1 Brian Y. Young,2 He-Jing Wang,3 Mark 
Westerman,4 Seth Rivera,2 Tomas Ganz,2 Isidro B. Salusky.1  1Pediatrics, David 
Geffen School of Medicine at UCLA, Los Angeles, CA; 2Medicine, David Geffen 
School of Medicine at UCLA, Los Angeles, CA; 3Biomathematics, David Geffen 
School of Medicine at UCLA, Los Angeles, CA; 4Intrinsic Life Sciences, La 
Jolla, CA.


Hepcidin, a key regulator of iron homeostasis, may be the molecular link between 
inflammation and anemia in chronic kidney disease. Given that pediatric hemodialysis 
(HD) patients (pts) typically require more intensive recombinant erythropoietin (rhEPO) 
and iron therapy than peritoneal dialysis (PD) pts we sought to compare serum hepcidin 
levels between the two groups. Serum hepcidin levels were measured in 30 HD pts by 
competitive ELISA and compared to indicators of anemia, inflammation and iron status and 
to previously reported values in normals and 26 PD pts (table). In HD pts, hepcidin levels 
were higher than in normals but were lower than in PD pts despite similar rhEPO dose and 
higher markers of inflammation, iron stores, and anemia (table). We previously reported 
hepcidin was independently predicted by ferritin and % iron saturation in PD pts by both 
univariate and multivariate regression analyses. In HD pts, hepcidin levels correlated with % 
iron saturation (r=0.52, p<0.01), ferritin (r=0.8, p<0.001), high sensitivity C-reactive protein 
(hs-CRP) (r=0.58, p<0.001), urea (r=0.6, p<0.001) and phosphorus (r=0.4, p<0.001) while 
they inversely correlated with hemoglobin (Hgb) (r=-0.24, p<0.03). Multivariate regression 
(R2=0.8) including these variables revealed that hepcidin was independently predicted by 
ferritin (β=5.48, p<0.001) and hs-CRP (β=1.76, p<0.03). The unexpected finding of lower 
serum hepcidin in HD versus PD pts despite similar associations on multivariate analysis 
suggests that hepcidin may be more efficiently removed via HD.
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Ferritin Iron Content and Hepcidin in Chronic Kidney Disease Patients  
Peter F. Barany,1 Diala Merkes-Youssef,2 Bo Brink,1 Olof Heimbürger,1 Peter 
Stenvinkel,1 Soheir Beshara.2  1Renal Medicine, CLINTEC, Karolinska Institutet, 
Stockholm, Sweden; 2Clinical Chemistry, Department of Laboratory Medicine, 
Karolinska Institutet, Stockholm, Sweden.


OBJECTIVES: None of the available routine methods to evaluate iron status in 
dialysis patients are satisfactory for clinical decisions. Estimation of iron stores is based 
on the assumption that serum ferritin (Ferr) is in equilibrium with tissue iron, which it is in 
the general population, but this relationship may be altered in patients with inflammation, 
liver disorders, and hematologic malignancies. Serum Ferr iron content has been suggested 
as a tool to discriminate between iron overload and patients with inflammatory diseases in 
patients with high serum Ferr levels.


METHODS: Twenty-one dialysis patients (20 HD, 1 PD, 13 males) and 13 CKD 
patients (median eGFR 22, range 12-81 ml/min*1.73m2) were included in the study (median 
age 63, range 31-86 years). Hb, serum Ferr, IL-6, IL-10, high sensitivity CRP were analyzed. 
Ferr iron content were analyzed as described by Yamanishi et al (Clin Biochem 35: 2002: 
523) and hepcidin levels with Q-TOF mass spectrometry method.


RESULTS: 13 patients had high Ferr iron content (ferritin iron saturation (FI-sat) >20 
%), 14 patients low Ferr iron content (FI-sat <10 %) and 5 had FI-sat 10-20 %. 2 were 
excluded because of analytical problems. Serum Ferr levels were inversely correlated 
to Ferr iron content (polynomial 2d degree fit, r2=0.39, p<0.001). IL-10 was higher in 
patients with high Ferr iron content (median 2.1 vs 0.9 pg/mL, p<0.01), the other measured 
variables and doses of epoetin were similar in both groups. Median hepcidin level was 90 
ng/ml, range 35-576 ng/ml. Significant Spearman rank correlations were found between 
CRP-Hepcidin (rho 0.57, p=0.03).


CONCLUSIONS: The wide range of Ferr iron content in this pilot study underlines 
the problems using serum Ferr as a marker of iron stores. Other chemokines than IL-6 
may be associated with secretion of Ferr with low iron content. Hepcidin levels correlated 
with CRP levels, but not with Ferr iron content or serum Ferr. Larger studies are needed 
to clarify which factors determine Ferr iron content in CKD patients.
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Intraindividual Variation in Serum Hepcidin in Patients on Chronic 
Hemodialysis  Bradley A. Ford,1 Mitchell G. Scott,1 Daniel W. Coyne.2  
1Laboratory and Genomic Medicine, Washington University; 2Medicine, 
Washington University.


This study assessed short-term intraindividual variation in serum hepcidin in patients 
on chronic hemodialysis and compared this variation with that of ferritin, a commonly-used 
but imperfect marker of iron status in this patient population.


Methods
Eighteen patients on chronic hemodialysis were selected for clinical stability and 


absence of confounding illnesses, including liver and autoimmune disease.
Serum samples were drawn twice a week for two weeks and once a week for four more 


weeks. Ferritin was assayed on the Siemens Centaur, high-sensitivity C-reactive protein 
(hsCRP) on the Siemens RxL, and serum mature hepcidin using the competitive enzyme-
linked immunosorbant assay described by Ganz et al. (Blood, Aug. 2008).


Results
The median intraindividual coefficient of variation (CVI) for ferritin was 9.2% 


(interquartile range (IQR) 5-12.5%) over 2 weeks and 11.1% (IQR 13.8-16.9%) over 6 
weeks. The median CVI for mature hepcidin was 18.4% (IQR 12.8-28.8%) over 2 weeks 
and 23.4% (IQR 17.3-40.1%) over 6 weeks. Serum ferritin and hepcidin were more 
strongly correlated over 6 weeks (r=0.69) than ferritin and hsCRP (r=0.30) or hepcidin 
and hsCRP (r=0.50).


Conclusions
Serum hepcidin shows larger intraindividual variability in stable patients on chronic 


hemodialysis than that of ferritin, which we have previously shown to be a poor indicator 
of iron status in this population. Reference change values (RCV), which integrate published 
analytic variability, indicate that changes of 33% for serum ferritin and 68% for serum 
hepcidin are necessary to be 95% confident that a physiologic change has occurred. 
Selection of patients for clinical stability makes these estimates of variability conservative; 
further, hepcidin’s correlation with hsCRP suggests a dependence on transient fluctuations 
in inflammatory status. We therefore conclude that serum hepcidin concentration may 
not be a useful marker of iron status in patients on chronic hemodialysis and that setting 
targets or a “normal range” for serum hepcidin in this population may be difficult. We are 
accumulating additional patients to refine and confirm these results.
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Long Term Survival on Hemodialysis: Adverse Effects of Large Doses of 
IV Iron  Jonathan Lorch,1 Victor E. Pollak.2  1Rogosin Institute, Weill-Cornell 
Medical College, New York, NY; 2MIQS Inc. and Dept. of Medicine, Univ of 
Colorado HSC, Denver, CO.


Iron insufficiency has adverse effects on chronic HD patient survival (KalantarZadeh, 
JASN 2005, 16:3070; Pollak, BMC Nephrology 2009, 10: 6). In 1774 patients treated 
by chronic maintenance HD from January 1998 to June 2007, we reported that each of 
patient lifetime mean low serum iron, low TSAT, and low serum ferritin was associated 
with adverse survival effects. Repletion with moderate IV iron doses had favorable effects, 
but large doses had adverse survival effects (Pollak, op cit). We analyzed data on the 1565 
patients who had received IV iron,with available lifetime TSAT and serum ferritin data. 
We divided them into 3 groups: 1428 with lifetime TSAT >20% (mean age 58.6 years, 
28% with ≥2 co-morbid conditions); 47 with lifetime TSAT ≤20% serum ferritin ≤ 200 
µg/L (mean age 59.3 years, 36% with ≥2 co-morbid conditions); 90 with lifetime TSAT 
≤20% serum ferritin >200 µg/L (mean age 67,5 years, 52% with ≥2 co-morbid conditions). 
Each was further divided into two subgroups: lifetime IV iron doses of 1-455 mg/month 
or >455 mg/month. Age and proportion with ≥2 co-morbid conditions were identical in 
both subgroups, but mortality expressed as deaths per 1000 patient years was 2.1 to 3 times 
higher in the subgroup IV iron >455 mg/month.
Life Time IV Iron TSAT >20% TSAT ≤20% Ferritin ≤200 µg/L TSAT ≤20% Ferritin >200 µg/L
1-455 mg/month 103.6 223.9 220.9
>455 mg/month 224.2 669.4 517.1


It is unclear whether IV iron doses >455 mg/month are inherently toxic or rather 
identify patients who lose substantially greater amounts of iron, and whose mortality is 
increased as a result of continuing iron deficiency, the underlying cause of the iron loss, 
or both. We conclude that IV iron doses >455 mg/month identify patients at high risk for 
death irrespective of their TSAT, and who require close followup. This adverse effect 
on survival is not consequent on differences in population characteristics, nor as shown 
previously (Pollak op cit) is it associated with major infections including pneumonia, 
cellulitis, and skin ulceration.
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Hemoglobin and Survival in Polycystic Kidney Disease Patients on 
Maintenance Hemodialysis  Kamyar Kalantar-Zadeh,1 Elani Streja,1 Csaba P. 
Kovesdy,2 David Van Wyck,3 Allen R. Nissenson.3  1Harold Simmons Center, 
LABioMed at Harbor-UCLA, Torrance, CA; 2Renal, Salem VA MC, Salem, VA; 
3DaVita, Lakewood, CO.


Background: It is not known whether polycystic kidney disease (PCKD) patients 
who undergo thrice weekly maintenance hemodialysis (MHD) treatment exhibit similar 
hemoglobin-survival associations compared to non-PCKD MHD patients. Methods: We 
examined the 3-year (7/2001-6/2004) cohort of 58,917 MHD outpatients including 1562 
PCKD patients in DaVita dialysis clinics, whose survival were followed up to 6/2006, using 
Cox regression model adjusted for case-mix and surrogates of Malnutrition-Inflammation 
Complex including iron markers and erythropoietin dose. For each patient we calculated 
3-year-averaged hemoglobin values based on weekly to monthly measured hemoglobin over 
the entire 3 years. Results: PCKD and non-PCKD patients were 58.2±13.6 and 61.5±15.4 
years old (mean±SD) and included 49% and 46% women and 8% and 47% diabetics, 
respectively. In fully adjusted models across the 4 a priori selected hemoglobin increments 
of 10 -<11, 11-<12, 12<13 (reference) and >=13 g/dL, blood hemoglobin in 12 to 13 g/
dL range was associated with greatest survival in both PCKD and non-PCKD patients. 
Comparing all groups in one single model (using hemoglobin in 12-<13 in non-PCKD as 
the only reference group), PCKD patients with hemoglobin in 11 to 13 g/dL range have 
better survival than non-PCKD patients (see Figures):
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Conclusions: The associations of 3-year time-averaged hemoglobin with survival in 
PCKD patients are somewhat similar to non-PCKD patients, although in 11 to 13 g/dL 
hemoglobin ranges, PCKD patients have significantly greater survival than non-PCKD 
patients.


Disclosure of Financial Relationships: grant/research support: Watson, Abbott; 
consultant: Amgen, Watson, Amag, Fresenius; honoraria: Amgen, Abbott, Shire, Watson, 
Vifor; other: DaVita; other relationship: Medical Director.


TH-PO250


Mortality Predictability of 3-Year Time-Averaged Iron Markers in Polycystic 
Kidney Disease Patients on Maintenance Hemodialysis  Elani Streja,1 Csaba 
P. Kovesdy,2 Allen R. Nissenson,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons 
Center, LABioMed at Harbor-UCLA, Torrance, CA; 2Medicine, Salem VA MC, 
Salem, VA; 3DaVita, Lakewood, CO.


Background: In polycystic kidney disease (PCKD) patients, who undergo thrice 
weekly maintenance hemodialysis (MHD), the mortality predictability of indices of 
iron status may be different than other MHD patients. Methods: We examined the 3-yr 
(7/2001-6/2004) cohort of 59,462 MHD patients including 1543 PCKD patients in DaVita 
clinics, whose survival were followed up to 6/2006, using Cox regression adjusted for 
case-mix and surrogates of Malnutrition-Inflammation Complex including hemoglobin 
and erythropoietin dose. We calculated time-averaged values of the monthly to quarterly 
measured iron markers over the entire 3 ys. Results: PCKD and non-PCKD patients were 
58.0±13.7 and 61.4±15.4 yrs old (mean±SD) and included 49% and 46% women and 8% 
and 47% diabetics, respectively. In fully adjusted models across the 5 a priori selected 
serum ferritin increments (using ferritin 200-<500 ng/ml in non-PCKD as the reference), 
serum ferritin in 200 to 800 range in PCKD and 500 to 800 ng/ml range in non-PCKD 
patients were associated with the greatest 5-year survival. In similar survival models across 
the 5 a priori selected serum transferrin saturation ratio (TSAT) increments (using TSAT 
20%-<30% in non-PCKD as the reference), TSAT above 30% in PCKD and in 30% to 
50% range in non-PCKD patients were associated with the greatest 5-year survival. In 
all groups of TSAT >30% or ferritin <800 ng/ml, PCKD patients had better survival than 
non-PCKD patients (see Figures):


Conclusions: The associations of 3-year time-averaged iron markers with survival in 
PCKD patients are somewhat similar to non-PCKD patients, although in certain ranges of 
iron markers, PCKD patients appear to have significant survival advantages.
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Is Body Size and Body Composition Related to Hgb Levels and Variability 
in African American Dialysis Patients?  John Callegari, Len Usyvat, Mary 
Carter, Penny Palmiero, Peter Kotanko, Nathan W. Levin.  Renal Research 
Institute, New York, NY.


Background
Hemoglobin variability (Hgb CV) can be explained by many clinical factors but 


body composition (BC) has been overlooked as a potential reason affecting Hgb CV. We 
investigated the possibility that BC may have an affect on Hgb levels and variability.


Methods
In a retrospective review of all incident and prevalent in-center African American (AA) 


patients over 18 with more than 60 treatments in RRI clinics (N=1,554) between Jan and 
Dec of 2008 were included. The dependent variable, Hgb CV was used in a simple linear 
regression (SLR) model. Independent variables used were: age, diabetic status, gender, 
interdialytic weight gain (IDWG), BMI, vintage, residual renal function, intact PTH, access 
type, iron dose, ferritin, EPO, EPO resistance, % treatments missed due to hospitalization, 
total adipose tissue (TAT), and muscle mass (MM) along with means of: pre-dialysis systolic 
and diastolic blood pressure, body temperature, enPCR, eKdrt/V, albumin, TSAT, neutrophil 
lymphocyte ratio (NLR), using methodology developed by RRI.


Results
740 females, 814 males were studied. SLR was performed using backwards elimination 


with a threshold p-value of 0.10. Variables not normally distributed were normalized by 
using natural logarithm conversion. R2=0.274 for females and 0.271 for males. In males 
vintage, MM and TAT and in females TAT were significant predictors of a decrease in 
Hgb CV. In both genders hospitalizations, catheter access, TSAT levels and EPO dose 
per treatment were important predictors of increase in variability. In males, inflammatory 
markers, NLR and ferritin were similarly significant predictors.


Conclusion
Our results indicate that clinicians might consider body size and BC as additional 


variables in management of AA patients as these relate to Hgb values. Studies on Caucasians 
are underway.
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Changes of Rheological and Biochemical Parameters Due to Ultrafiltration 
during Hemodialysis (HD). Are These Changes Responsible for Cardio 
Cerebro/Vascular Events in Presence of Normal Red Blood Cell (RBC) 
Counts?  Hannelore B. Hampl,1 Klaus Ludat,1 Manrico Paulitschke.2  
1Kuratorium für Dialyse und Nierentransplantation, Berlin, Germany; 2Charite-
Mitte Universität Berlin, Berlin, Germany.


HD induces hemoconcentration due to ultrafiltration(UF). Are these changes responsible 
for cardio cerebro/vascular events in presence of normal RBC counts?


In 50 HD pats. before/after UF were measured: Hct, Hb, mean corpuscular(mc) 
hemoglobin concentration, mc volume, elongation of RBCs, RBC aggregation index, 
plasma/whole blood viscosity at different share rates and biochemical parameters.
RESULTS
 before UF after UF t-test
Hct 0.424±0.046 0.449±0.0480 p<0.001
HctSysmex 0.420±0.047 0.452±0.045 p<0.001
Hb[g/dl] 13.3±1.0 14.4±1.3 p<0.001
MCV[fl] 99.3±5.7 99.1±5.5 n. s.
MCHC[mM/l] 19.9±0.6 20.1±0.6 p<0.001


ηabs.100 [mPas] 5.913±0.781 6.803±1.196 p<0.001
ηabs.0.01 [mPas] 75.805±350476 90.449±40.049 p<0.05
Plasma Viscosity[mPas] 1.74±0.14 1.92±0.20 p<0.001
Aggregat. Index[Al0] 0.522±0.120 0.501±0.120 n.s.
Aggregat. Index[Al4] 0.520±0.139 0.512±0.123 n.s.
RBC Elong.[%] 60.97±1.30 60.99±3.73 n.s.
Cholesterine[mg/dl] 203.2±46.9 224.8±55.6 p<0.001
Protein[g/l] 67.7±4.3 75.8±9.3 p<0.001


Albumin[g/l] 34.7±4.0 41.6±5.9 p<0.001
Transferrin[mg/dl] 131.3±31.2 150.8±30.3 p<0.001
Fibrinogen[mg/dl] 441.3±114.4 509.4±159.8 p<0.001
IgG[mg/dl] 1072.2±336.1 1233.5±446.0 p<0.001
IgA[mg/] 184.8±107.0 206.8±110.7 p<0.05
IgM[mg/dl] 78.8±51.8 96.3±70.4 p<0.01


No significant changes in RBC aggregation were observed. The fluidity of younger 
RBCs by ESAs was significantly improved in microcirculation, which counteracts increase 
in whole blood viscosity, normal RBC count is not responsible for inreased events.
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Within-Subject Hemoglobin Variability in Placebo-Controlled Epoetin Alfa 
Studies of Patients on Hemodialysis with Anemia  A. Feng,1 T. Comstock.2  
1Global Biostatistics and Epidemiology, Amgen Inc, Thousand Oaks, CA; 
2Global Development, Amgen Inc, Thousand Oaks, CA.


Purpose: Treatment of anemia with erythropoiesis-stimulating agents (ESA) in patients 
on hemodialysis (HD) has been suggested to contribute to hemoglobin (Hb) variability. 
The purpose of this analysis was to characterize Hb variability among patients on HD 
treated and not treated with an ESA using data from registrational, placebo-controlled 
clinical trials of Epoetin alfa.


Methods: Two placebo-controlled Epoetin alfa studies were identified for which 
repeated Hb measurements for placebo subjects were available. For Study 1, HD patients 
with anemia were randomized 1:1 to placebo or Epoetin alfa with dose titration to achieve 
a target hematocrit of 35±3%; in Study 2, patients were randomized to placebo or 1 of 2 
Epoetin alfa regimens, where the dose was titrated to achieve a target Hb of 9.5-11.0 g/dL 
(M) or 11.5-13 g/dL (H). The evaluation period was based on weeks 1-8 for placebo subjects 
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and weeks 17-24 for Epoetin alfa subjects. Within-subject Hb variability was determined as 
the SD based on at least 3 Hb measurements; differences were assessed using ANOVA.


Results: Hb values (g/dL) and within subject Hb variability expressed as SD (g/dL) 
from placebo-controlled trials of Epoetin alfa are shown in the table.


Study 1 Study 2
Placebo Epoetin alfa Placebo Epoetin alfa, M Epoetin alfa, H


N 35 27 40 35 34
Overall Hb (Mean±SD) 7.6±1.3 10.5±1.3 7.1±0.9 10.3±0.7 11.6±1.0
Within-subject Hb SD 
(Mean±SD) 0.68±0.32 0.61±0.22 0.57±0.38 0.66±0.40 0.69±0.32
p-value for within-subject 
Hb SD 0.33 0.33


Conclusion: Within subject Hb variability among HD patients treated with Epoetin 
alfa is similar to that observed among placebo-treated HD patients with anemia, and 
independent of the achieved Hb. Hemoglobin variability appears to be an intrinsic feature 
of hemodialysis patients with anemia, and not related to Epoetin alfa therapy.


Disclosure of Financial Relationships: employer: Amgen Inc.
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Hemoglobin (Hb) Viability: Association with Mortality in Japanese 
Hemodialysis (HD) Patients  Tetsuya Ogawa,1 Nami Matsuda,1 Takaaki 
Tsutsui,2 Kyoko Ito,2 Kosaku Nitta.1  1Department of Medicine, Kidney Center, 
Tokyo Women’s Medical University, Shinjuku-ku, Tokyo, Japan; 2Dialysis Unit, 
Hidaka Hospital, Takasaki-city, Gunma, Japan.


Aim: Hb variability in HD patients is interest in its potential implications. In this 
retrospective study of association between the degree of Hb variability and all-cause 
mortality rates in 366 HD patients receiving epoetin therapy were studied for 4 years 
from 2005 to 2008.


Methods: Monthly Hb values were categorized as low (L; <10 g/dl), target (10 to 12 
g/dl), and high (H>12 g/dl). To assess the fluctuations in Hb levels over time, we defined 
three groups in addition to the low, target and high groups: low-amplitutde fluctuation 
with low Hb (LAL), low-amplitude fluctuation with high Hb (LAH), and high-amplitude 
fluctuation (HA). Survival curves were estimated by means of the Kaplan-Meier method 
and evaluated using log-rank test.


Results: Patients who were classified in the low (3.3% of patients), target (0.5%), and 
high (0%) groups remained stable within their original Hb level ranges during the entire 
study period. These groups account for only 3.8% of the study period. Nearly 96% of 
patients showed some pattern of Hb level fluctuation over time. Patients who were classified 
in the LAL (47.1%) group showed fluctuations in their Hb levels near the lower levels of 
the target range, such that their Hb levels crossed one of the boundaries at 10 g/dl during 
the follow-up period. Patients who were classified in the HA (48.1%) group showed large 
fluctuations in their Hb levels, such that they crossed both the upper and the lower boundaries 
of the target range. The LAL and HA groups showed lower mortality rates, whereas LAH 
and low groups indicated higher mortality rates (P<0.001).


Conclusions: Number of years with Hb values below the target range, rather than Hb 
variability, may be the primary driver of increased risk of death. Further study is required 
to understand the underlying mechanisms.
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The Association of Hemoglobin Variability with Future Events in Japanese 
Hemodialysis Patients  Hirotake Kasuga,1 Ryo Takahashi,1 Keiko Kimura,1 
Yutaka Itou,1 Rei Okada,1 Seiichi Matsuo,2 Takanobu Toriyama,1 Hirohisa 
Kawahara.1  1Nephrology, Nagoya Kyoritsu Hospital, Nagoya, Aichi, Japan; 
2Nephrology, Nagoya University Graduate School of Medicine, Nagoya, Aichi, 
Japan.


Background: Hemoglobin variability is common among hemodialysis (HD) patients 
treated with recombinant human erythropoietin (rHuEPO). Many investigations showed 
hemoglobin variability was associated with poor outcomes. However, hemoglobin variability 
and its influence on the prognosis in Japanese HD patients are not well understood. Here, 
we investigated the association between hemoglobin variability and hospitalization in 
Japanese HD patients.Methods: 626 HD patients treated with rHuEPO who survived the 
first 6 months of 2005 were enrolled. Patients were divided into 6 groups according to the 
relation between target hemoglobin (Hb) range (10.0 to 12.0g/dL) and monthly Hb values 
in the first 6 months of 2005; Consistently within the target range (T; all 6 mo Hb levels 
within target), consistently low (L; all Hb levels under target), consistently high (H; all 
Hb levels over target, low-amplitude fluctuation with low Hb levels (LAL; all Hb levels 
within or under target), low-amplitude fluctuation with high Hb levels (LAH; all Hb levels 
within or over target), and high-amplitude fluctuation (HA; minimum Hb level under target 
and maximum over target). We analyzed incidence of hospitalization due to cardiovascular 
disease and all-causes in the following 6 months.Results: Baseline characteristics were 
comparable among 6 groups. All cause hospitalization was significantly more frequent in L 
[incidence rate ratio (IRR) 3.32; p<0.01], HA (IRR 1.80; p<0.05), LAH (IRR 2.77; p<0.001), 
and LAL (IRR 1.98; p=0.05) compared with T, respectively. The incidence of hospitalization 
from cardiovascular disease was also higher in L (IRR 2.28; p=0.05) compared with T. In 
LAH, the incidence of hospitalization from cardiovascular disease was significantly higher 
in patients with >50% values out of target (IRR 2.95; p<0.05).Conclusion: Hemoglobin 
variability is associated with hospitalization. It might be important to treat anemia of HD 
patients considered with not only hemoglobin level but also its variability.
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State of Pre-Dialysis Anemia Management Assessed at the Start of Dialysis 
in Japan  Yasuhiro Komatsu,1 Ryoichi Ando,2 Nobuhiko Joki,2 Masato Ikeda,2 
Daijo Inaguma,2 Fumihiko Koiwa,2 Hidemi Nishida,2 Toshifumi Sakaguchi,2 
Toshio Shinoda,2 Takashi Shigematsu.2  1Internal Medicine, St. Luke’s 
International Hospital, Tokyo, Japan; 2START (Study Group for Assessing 
Initiation of Renal Replacement Therapy), Japan.


Purpose: Correction of anemia is crucial in improving quality of life and survival 
in CKD patients. Current JSDT (Japanese Society of Dialysis Therapy) clinical practice 
guidelines recommend target hemoglobin (Hgb) level in a range of 10 to 11 g/dl. However, 
little epidemiological data is available concerning the state of anemia management in 
pre-dialysis period. The present study aims to describe and evaluate the state of anemia 
management at the start of dialysis.


Method: The retrospective cohort observational chart review from nine tertiary care 
hospitals in Japan was performed, which included 1,273 incident ESRD patients who newly 
initiated dialysis between January 2006 and December 2008.


Result: Their mean age was 65.2±13.7, with 66.6% male, and 46.3% diabetes patients. 
The mean Hgb level and eGFR at the start of dialysis is 8.4±1.5 g/dl and 5.6±2.9ml/
min/1.73m2, respectively. Only 16.9 % and 5.9% of patients reach target level of 10 g/
dl and 11 g/dl, respectively. ESA was used in 78.2% of patients, which is higher than that 
in USRDS; however, the median dosage was 12,000 Unit per month, which is lower than 
dosage in the U.S. Univariate and multivariate logistic regression analyses were conducted 
to identify variables predictive of achieving target Hgb level of 10 g/dl. The variables 
included age, eGFR, serum albumin, TSAT, ferritin, monthly ESA dosage, and length of 
nephrology follow up. In univariate and multivariate logistic analyses, only eGFR is found 
to be significantly associated with improved anemia correction.


Conclusion: Anemia management is still suboptimal among Japanese ESRD patients 
at the start of dialysis. Lower EPO dosage in spite of higher prevalence of ESA use may 
be attributed to the health insurance reimbursement policy for ESA, which approves the 
payment when Hgb is below 10g/dl and maximal dosage of 24,000 unit per month.
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Association of Cumulative Dose of Erythropoietin over 3 Years and Survival 
in Maintenance Hemodialysis Patients  Elani Streja,1 Csaba P. Kovesdy,2 
Allen R. Nissenson,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, 
LABioMed at Harbor-UCLA, Torrance, CA; 2Medicine, Salem VA MC, Salem, 
VA; 3DaVita, Lakewood, CO.


Background: Observational studies have consistently shown that higher erythropoietin 
(EPO) dose is associated with higher death risk in maintenance hemodialysis (MHD) 
patients, which may be due to the confounding by medical indication. The association of the 
cumulative dose of EPO over a moderately long period of time is not clear. Methods: After 
excluding those who did not receive any EPO during any calendar quarter, we examined the 
3-yr (7/2001-6/2004) cohort of 56,656 MHD patients in DaVita clinics, whose survival were 
followed up to 6/2006, using Cox regression at 3 levels of unadjusted, adjusted for case-mix 
and adjusted also for surrogates of Malnutrition-Inflammation Complex Syndrome (MICS). 
We compared time-dependent model, which is based on the EPO dose in the last calendar 
quarter prior to the event, and time-averaged model, which is based on the cumulative EPO 
dose over the entire 3 years. Results: Patients were 61.1±15.4 yrs old and included 46% 
women and 46% diabetics. In fully adjusted models, across 6 EPO dose increments, the 2 
lowest EPO dose groups (<5,000 and 5,000 to <10,000 u/wk) appeared associated with the 
greatest survival (reference group: 10,000-<15,000 u/wk). However, when cumulative EPO 
dose over 3 years was modeled, having received <5,000 u/wk cumulatively exhibited the 
worst mortality (hazard ratio [HR]: 1.26, 95% confidence interval [CI]: 1.16-1.36), whereas 
the EPO dose group of 5,000 to <10,000 u/wk had the greatest survival (HR: 0.93, 95% 
CI: 0.88-0.98). There was no significantly increased death risk for cumulative EPO dose 
up to15,000 u/wk (see Figure):


Conclusions: Cumulative EPO doses <5,000 u/wk over 3 years is associated with 
highest death risk over 5 years of observation.
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TH-PO258


A Retrospective Analysis of a Ferrlecit Algorithm Utilizing a Reticulocyte 
Hemoglobin Content Based Sliding Scale  Edgardo R. Laurel, Jason C. 
Marley, Tammy L. DeLozier, Lisa M. Helmer, Cari L. Young.  AKDHC Medical 
Research Services, LLC, Arizona Kidney Disease and Hypertension Center, 
LLC, Phoenix, AZ.


Background
• The reticulocyte Hgb content (CHr) provides a measure of iron immediately available 


for erythropoiesis. It has a high sensitivity & specificity in the diagnosis of functional 
iron deficiency.


• The goal of this study is to determine if a CHr-based Ferrlecit algorithm is more 
effective at maintaining Hgb & TSat compared to a TSat-based Ferrlecit algorithm.


Methods
• We retrospectively reviewed data on ∼400 AKDHC pts (61.2% diabetic, 47% female, 


53% male, mean age 63 ± 13).
• We compared 6 months of data based on a TSat-based algorithm with a subsequent 


6 months of data based on a CHr-based algorithm.
Results
• 0.69% increase in mean Hgb (p=0.053).
• 10.6% increase in mean ferritin (p<0.001) and 51% increase in the number of patients 


with ferritin >800ng/mL.
• 2.5% increase in mean TSat (p=0.066).
• Decrease in Hgb variability (p<0.001)
• 13.5% decrease in monthly total EPO and 56.8% decrease in monthly total 


Ferrlecit.
Conclusions
The CHr-based Algorithm accomplished the following:
• Reduction in Epo & Iron administered
• Decrease in Hb variability.
• Increase in Ferritin values.
Hb & TSat values were maintained using less Epo & Ferrlecit.


CHr-Based Ferrlecit Algorithm
CHr Goal ≥ 32 Delta CHr < 1.2 (Current minus previous) Delta CHr ≥ 1.2


Less Deficient More Deficient
Ferrlecit Dos (mg) x # doses Ferrlecit dose (mg) x # doses


≤ 32 187.5 x 3 187.5 x 6
32.1 - 33 187.5 x 2 187.5 x 5
33.1 - 34 187.5 x 1 187.5 x 4
34.1 - 35 125 x 1 187.5 x 3
35.1 - 36 62.5 x 1 187.5 x 2
36.1 - 37 31.25 x 1 187.5 x 1
37.1 - 38 Hold 125 x 1
38.1 - 39 Hold 62.5 x 1
39.1 - 40 Hold 31.25 x 1
> 40 Hold Hold
Ferritin ≥ 1000 Hold Hold


Disclosure of Financial Relationships: nothing to disclose
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Investigating the Potential Impact of Changing Facility-Level Practice 
Patterns of Frequency of Hemoglobin (Hb) Measurements and Epoetin 
Alfa (EPO) Dose Adjustments on Hb Variability  I. Khan, M. Krishnan, T. 
Mayne.  Amgen Inc, Thousand Oaks, CA.


Purpose: To study the association between changing the facility-level anemia 
management practice patterns such as Hb measurement and EPO dose adjustment 
frequencies on facility-level Hb variability.


Methods: Phase 1: Patient-level data for hemodialysis (HD) patients treated at 3,383 
facilities operated by large dialysis organizations (LDOs; representing 60% of all U.S. 
dialysis facilities) between 04/01/2006 and 03/31/2009 was available for analysis. The 
following variables were calculated for each facility and month combination (N=107,213); 
Outcome: HbVar = Standard deviation of all Hb measurements (g/dL); Exposure: HbFreq 
= Mean number of Hb measurements per patient per month, and EAFreq = Mean number 
of EPO dose adjustments per patient per month; Covariates: Mean Hb and mean EPO 
dose per patient per month. Phase 2: A mixed model regression analysis was used to study 
associations by considering between-facility variation as the random effect and comparing 
longitudinal changes in the same facility over time. The number of patient-months in a 
facility was introduced as a weight in the regression model.


Results: Mean (SD): HbVar = 1.35 (1.65) g/dL, HbFreq = 2.62 (6.95), EAFreq = 0.83 
(2.00). Fixed effect parameter estimates were: HbFreq = -0.07 (p<0.001), and EAFreq = 
-0.03 (p < 0.001). These data suggest a negative association between: HbVar versus HbFreq, 
and HbVar versus EAFreq. With covariates set at mean values, the estimated fixed-effect 
model was: HbVar = 1.53 – 0.07*HbFreq – 0.03* EAFreq. A scenario analysis with this 
result indicated (assuming normally distributed Hbs) that a facility that changes its Hb 
measurement frequency from 1x/month to 1x/wk and EPO dose adjustment frequency from 
1x/2 months to 1x/2 wks could have an approximately 10% increase in the proportion of 
patients within ± 1.0g/dL range around its achieved mean Hb level.


Conclusions: Facilities who implement anemia management protocols with more 
frequent Hb level monitoring and EPO dose adjustments may be successful in reducing 
Hb variability around achieved mean and thus maintaining a higher proportion of patients 
in a desired range.


Disclosure of Financial Relationships: employer: Amgen Inc.
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The Impact of Ferritin Cycling on Stable Hb Levels in Hemodialysis 
Patients  Takahiro Kuragano, Aritoshi Kida, Miroru Furuta, Rie Kitamura, 
Masayoshi Nanami, Yoshinaga Otaki, Yukiko Hasuike, Hiroshi Nonoguchi, 
Takeshi Nakanishi.  Internal Medicine, Division of Nephrology and Dialysis, 
Hyogo College of Medicine, Nishinomiya, Hyogo, Japan.


It had been reported that anemia and hemoglobin (Hb) variability are associated with 
mortality in hemodialysis patients (mHD) who are treated with erythropoiesis-stimulating 
agents (ESA). We hypothesized that iron store of mHD is an important factor, which 
associated with Hb variability. We evaluated the relationship between ferritin (Frn) 
variability and Hb stability.


Method: 168 mHD, who were treated with ESA were defined on the basis of patterns 
of Hb and Frn during the 12-month (from Jun 2007). Low Hb (L-Hb): consistently low 
(<10 g/dl), Low Frn (L-Frn): consistently low(<50ng/dL). Target Hb (T-Hb): consistently 
target (10-11g/dL), Taget Frn (T-Frn): consistently target (50-300ng/dL). Low-amplitude 
fluctuation with low Hb (LAL-Hb) and Frn (LAL-Frn), low-amplitude fluctuation with 
high Hb (LAH-Hb) and Frn (LAH-Frn) levels, and high-amplitude fluctuation (HA-Hb and 
HA-Frn). High Hb (H-Hb): consistently high (>11g/dL), High Frn (H-Frn): consistently 
high (>300ng/dL).


Result: Common patterns of Hb cycling in our study were HA-Hb (36%), LAL-
Hb(41%), while those of Frn cycling were HA-Frn (45%) and LAL-Frn (21%). Number of 
Frn cycling was significantly (p<0.0001) correlated with number of Hb excursion (decrease), 
which could be associated with cardiovascular event. T-Frn (H-Hb: 9.8% and T-Hb:21.2%) 
and LAH-Frn (T-Hb: 12.8% and LAL-Hb: 18.6%) were favorable for maintaing stable Hb. 
In contrast, HA-Frn (H-Hb:0%, T-Hb: 0%, and LAL: 18.8%) and LAH-Frn (H-Hb: 0%, 
T-Hb: 2.8%, and LAL-Hb: 3.2%) seldoin attained T-Hb.


Conclusion; Greater Frn variability is associated with unstable Hb levels in mHD. The 
estimation of Frn variability in patients with renal anemia could be better estimate for Hb 
stability, and indicator for dose of ESA and iron.


Disclosure of Financial Relationships: nothing to disclose


TH-PO261


Introduction of an ESA Dose Adjustment Algorithm Designed To Reduce 
Hemoglobin Cycling  Elizabeth J. Lindley, James E. Tattersall, Mark Wright.  
Renal Medicine, Leeds Teaching Hospitals NHS Trust, Leeds, W Yorks, United 
Kingdom.


Hemoglobin cycling has been associated with increased mortality in hemodialysis 
patients. Cycling can occur if the ESA dose is increased (or decreased) repeatedly without 
allowing the Hb to reach steady state. In a stable patient, an increase in ESA should lead 
to a gradual rise in Hb over approximately 3 months. Making a second increase during 
this period can cause the Hb to overshoot, initiating a cycle, especially if the target range 
is very narrow.


ESA dose adjustments for centre-based HD patients in our unit are made using a 
computerised decision support system (DSS). Until Dec-2008, the DSS used a ‘reactive’ 
algorithm based on current Hb, recent rise/fall and a target range of 11 to 12 g/dl. This often 
led to Hb cycling as described above. In Jan-2009, the DSS switched to an algorithm that 
recommends dose adjustments only if the predicted steady state Hb is outside the wider 
target range of 10.5 to 12.5 g/dl. Patients who were at the minimum or maximum point 
of an Hb cycle at conversion were reviewed manually and in most cases prescribed the 
ESA dose received before the last change. Hb, ferritin and doses of ESA and IV iron were 
compared for the four months before and after conversion.


259 ESA-dependent patients who had been on HD for at least 9 months were converted 
from the reactive to the predictive algorithm. Fewer than 10% of patients required manual 
review. The frequency of ESA (darbepoetin) dose changes dropped from 1 per 2.6 months 
to 1 per 4.2 months (p<0.0001). The mean Hb and the proportion of patients with Hb outside 
the desired target range was unchanged (11.6±1.4 g/dl and 42% in May-2009 compared 
to 11.7±1.4 g/l and 44% in Jan-2009), despite a gradual decrease in mean darbepoetin 
dose from 30.8 to 28.7 mcg/week (p=0.02). There were no significant changes in iron 
requirements (mean 37±32 mg/week) or serum ferritin levels (mean 520±210 g/l) during 
the conversion period.


Although it is too early to assess the effect of converting to a predictive algorithm on 
Hb cycling, the change in algorithm has led to significant decreases in both the frequency 
of ESA dose changes and the mean ESA dose with no detrimental effect on Hb levels.


Disclosure of Financial Relationships: nothing to disclose


TH-PO262


Optimal Hemoglobin Sampling in ESRD Anemia Management  Adam 
E. Gaweda,1 Michael J. Germain,2 Michael E. Brier,1,3 George R. Aronoff.1  
1Nephrology Division, University of Louisville School of Medicine, Louisville, 
KY; 2Nephrology Division, Baystate Medical Center, Tufts University School 
of Medicine, Springfield, MA; 3Department of Medicine, Louisville Veterans 
Administration Medical Center, Louisville, KY.


Hemoglobin (Hgb) variability is a risk factor for increased mortality in end stage 
renal disease (ESRD) patients. Typical anemia management assumes Hgb measurement 
and Erythropoietin (EPO) dose adjustment every two to five weeks. Inaccurate Hgb levels 
may lead to incorrect dose recommendations. We analyzed Hgb sampling frequency in the 
management of ESRD anemia to quantify the error in assessment of Hgb variability as a 
function of the Hgb sampling period.


We prospectively measured Hgb 3 times weekly in 43 ESRD patients receiving EPO 
over 459 to 474 days. For each individual, we performed a Fourier interpolation of the 
obtained time sequence of Hgb at sampling periods of every 7, 14, 21, 28, or 35 days and 
calculated the Mean Square Error (MSE) between the original and the interpolated Hgb 
sequence. For every sampling period, we analyzed the relationship between the MSE and 
the ratio of average EPO dose to the average Hgb level (EPO resistance).


The minimum Hgb sampling error is achieved at the sampling period of 7 days 
(Mean±StDev, 0.13±0.04) and increases to 0.19±0.06 at 14 days, 0.22±0.07 at 21 days, 
0.25±0.08 at 28 days, and 0.28±0.09. The mean Hgb error at a sampling period of 7 
days is significantly different (p < 0.01) from the mean error values at all other sampling 
periods. For the sampling period of 7 days, the error value does not depend on the EPO 
Resistance of an individual patient. For other tested sampling periods, the error increases 
with increasing EPO Resistance.


We conclude that monitoring Hgb every 7 days provides the most accurate and 
consistent assessment of Hgb variability in ESRD patients.


Disclosure of Financial Relationships: nothing to disclose


TH-PO263


Design and Testing of an Erythropoietin Dosing Protocol Validation Tool  
Michael E. Brier,1,2 Adam E. Gaweda.2  1Department of Veterans Affairs, 
Louisville, KY; 2University of Louisville, Louisville, KY.


Few erythropoietin dosing algorithms are validated prior to use. We tested the 
hypothesis that a computer based tool can be used to validate and discriminate between 
different dosing algorithms. Two programs were written in Matlab, one program provided 
a simulated hemoglobin (Hb) response based on three patient characteristics and the second 
program was the encoded erythropoietin (Epo) dosing protocol. The simulated response 
was based on an Epo efficacy constant (K), response time delay (Td), and red blood cell 
half-life (Trbc). Individual patients can be simulated using a combination of these three 
model parameters. We evaluated 2 Epo dosing protocols, one from a large dialysis chain 
and the other from a small independent facility. K was varied between 0.30 and 0.54, Trbc 
was varied between 17 and 27 (days), Td was held constant at 7 (days). All simulated 
patients started at a Hb concentration of 8.0 g/dL.The results are seen in the following 
figure where the Epo dose and Hb response are plotted for a single simulated patient for 
both protocols (K=0.42, Trbc=27).
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In every simulated patient, Protocol 1 was able to determine the appropriate Epo dose 
within 10 to 22 weeks (mean 14.9±4.8). Final Hb concentrations ranged from 10.7 and 11.2 
g/dL (mean 10.9 ± 0.2) and a concentration of 10.0 g/dL was reached in 9 to 17 weeks (mean 
12.8 ± 3.3). Protocol 2 was unable to find the appropriate dose for any of the simulated 
patients, primarily due to a large initiation dose. Since a stable hemoglobin concentration 
was never reached, we report only the mean at 11.5 g/dL. Protocol 2 was able to reach 10.0 
g/dL faster, between 5 to 7 weeks, but was unable to dose reduce prior to over-shooting the 
upper limit of 12.0 g/dL. The tool that we developed can be used effectively to evaluate 
dosing protocols. Both protocols evaluated show areas for improvement.


Disclosure of Financial Relationships: nothing to disclose
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Utility of Post Dialysis Hemoglobin Values in the Management of Anemia 
in End Stage Renal Disease Patients on Hemodialysis  Naveed U. Haq,1 
Mohamed E. Osman,2 Hanan Eljack,2 Nico Nagelkerke,2 Ahmed Chaaban,2 
Samra Abouchacra.2  1Nephrology, UVMC/Wright State University, Troy, OH; 
2Nephrology, Tawam Hospital-Johns Hopkins Medicine, Al Ain, Abu Dhabhi, 
United Arab Emirates.


Purpose: To assess the magnitude, duration, and significance of changes in hemoglobin 
(Hgb) concentration after hemodialysis (HD) treatment.


Method: In phase 1 of the study Hgb and hematocrit (Hct) were checked pre-HD, 
post-HD, and 15 minutes post-HD in 80 ESRD patients. Data was also collected in terms 
of pre and post-HD weight/serum albumin/total protein/electrolytes, net ultrafltration (UF), 
blood pressure drops, and symptoms of hypotension. At the end of phase 1, patients (N=24) 
who had above normal Hgb (>13gm/dl) post-HD were enrolled in phase 2 of the study. 
In phase 2, Hgb/Hct were checked pre-HD, post-HD, 15-minutes, 6 hours, and 24-hours 
post-HD treatment. Study was approved by local IRB.


Results: Phase 1: Each percentage decrease in total body weight by UF during HD 
was associated with an average increase of 0.25gm/dl in Hg concentration (p<0.0005). 
27/80 (33.7%) patients had a Hgb of > 13gm/dl post -HD. 20 out of these 27 had a Hgb 
in range (11-13gm/dl) before HD and 7 had high (>13gm/dl) Hgb pre-HD but continued 
to increase post-HD. Only one of these 27 patients corrected Hgb at 15 minutes post-HD 
to the pre-HD levels, while 11 patients continued to increase Hgb at 15 minutes. No 
statistical difference in post-HD and 15-minutes post-HD Hgb values. Serum albumin 
and total protein had no effect on Hgb correction post-HD. Younger patients stayed higher 
than older patients (P=0.017). Blood pressure drops or symptoms of hypotension did not 
predict Hgb increase (p=0.263). Phase 2: All patients had Hgb levels greater than pre-HD 
levels at 6 hours post-HD. 22/24 (91.6%) had elevated Hgb values at 24 hours post-HD, 
as compared to pre-HD levels (p<0.0005). 10/24 (41.6%) maintained Hgb at 24 hours post 
HD of >13gm/dl despite having Hgb < 13gm/dl pre-HD.


Conclusion: Post-HD increase in Hgb concentration can be sustained for more than 24 
hours. Pre-HD Hgb may not be the correct target for anemia control and could be responsible 
for poor outcomes with near normalization of Hgb in HD patients.


Disclosure of Financial Relationships: nothing to disclose
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Economic Evaluation of Anemia Management in ESRD Using ESAs Versus 
Routine Blood Transfusions  Brian Custer,1 Gregory de Lissovoy,2 Matthew 
Gitlin,3 Axel Hofmann,4 Christopher Hollenbeak,5 Tracy J. Mayne,3 William 
M. McClellan,6 Huseyin Naci.2  1BSRI; 2UBC; 3Amgen; 4MSBM; 5Penn State; 
6Emory.


Purpose of the analysis was to determine whether Medicare’s 1988 decision to cover 
routine administration of ESAs to treat anemia of ESRD has been a cost-effective policy 
relative to standard of care at the time.


We used summary statistics from the actual cohort of ESRD patients receiving 
ESAs between 1995 and 2004 to create a simulated cohort, which was compared with a 


comparable simulated cohort assumed to rely on blood transfusions. Outcomes modeled 
from the Medicare perspective included estimated treatment costs, life years gained, and 
quality-adjusted life years (QALYs). Incremental cost-effectiveness ratio (ICER) was 
calculated relative to the hypothetical reference case of no ESA use in the transfusion cohort. 
Sensitivity of the results to model assumptions was tested using one-way, multi-way, and 
probabilistic sensitivity analyses.


Total costs incurred by the ESRD population were $156B for the cohort receiving 
ESAs and $143B for the cohort receiving routine blood transfusions. Estimated life years 
(QALYs) gained was 3.7M (2.6M) and 3.1M (1.9M), respectively, for the two groups. The 
ICER of ESAs compared to routine blood transfusions was estimated as $19,444 per life 
year gained and $19,798 per QALY gained (see figure). The model was robust in one-way 
and probabilistic sensitivity analyses. Multi-way sensitivity analysis estimated savings of 
$9B over 10 years when assuming equivalent likelihood of achieving all mortality-related 
outcomes across treatments.


Preliminary results suggest that Medicare’s decision to cover ESAs appears to have been 
cost-effective because the ESRD population achieved substantial clinical benefit at a very 
reasonable cost to society based on commonly accepted levels of willingness to pay.


Disclosure of Financial Relationships: grant/research support: Amgen.
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Health Economic Impact of Intravenous Iron Supplementation in Anemia 
Treatment with Erythropoiesis-Stimulating Agents in CKD Patients  Thomas 
Szucs, Patricia Blank.  University Zurich, Switzerland.


Background: Currently, erythropoiesis stimulating agents (ESA) are widely used 
in the treatment of anemia, e.g due to chronic kidney disease (CKD). Not only due to 
recent safety concerns but also due to their high acquisition price, the usage of ESAs 
has come under severe pressure from health care payers. By optimising iron stores and 
iron bioavailability, the initiation of ESA therapy can be delayed and their efficiency be 
maximized. The combination of ESA therapy with a systematic iv iron supplementation 
may hence lead to significant cost savings which are likely to be markedly higher than the 
expenditures for IV iron.


Aims: This study aimed at establishing the economic benefit of using IV iron in anemia 
treatment. A cost neutral price for IV iron was determined by calculating cost savings due 
to increased ESA efficacy. In addition we tested whether simplified handling of intravenous 
administration of iron might yield additional cost-savings.


Methods: We determined the cost neutral price of IV iron as the price of IV iron at which 
the intervention is cost neutral to the Swiss healthcare system. This price equals the costs 
of spared ESA per iron-treated patient on average. Given this definition, any IV iron priced 
below cost neutrality would be cost saving to the system. Using a third party perspective, 
we analysed the economic benefits in the following areas: (1) hemodialysis-chronic kidney 
disease (HD-CKD) and (2) non-dialysis-chronic kidney disease (ND-CKD).


Results: The cost-neutral price of IV iron per 1000mg in HD-CKD was $733 and 
$615 in ND-CKD. The total costs of administering 1000mg iron, including IV iron plus 
the ancillary costs of administration were $396 for ferric carboxymaltose, $541 for iron 
sucrose, $548 for iron dextran and $570 for iron gluconate. The corresponding costs of the 
iron preparations per 1000mg are $366, $201, $182, and $101 respectively.


Conclusions: Even though ferric carboxymaltose is the most expensive IV iron product, 
the associated savings are that significant, to become the most economically viable option 
in the anemia management of CKD patients.


Disclosure of Financial Relationships: scientific advisor: Vifor Pharma Ltd.
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Decrease in Extracellular Volume and Its Possible Impacts on Anemia 
Management  Jochen Raimann,1,2 L. Liu,1,2 M. Sipahioglu,1,2 L. Usvyat,1,2 A. 
Bomback,3 P. Klemmer,4 F. Zhu,1 P. Kotanko,1 N. Levin.1  1RRI NYC; 2BIMC, 
NY; 3Columbia University; 4UNC.


Normalized resistivity (nRho) obtained by continuous calf bioimpedance spectroscopy 
(cBIS) is an indicator of extracellular volume (ECV). Hematocrit (Hct) and hemoglobin 
(Hgb) concentration may be affected by various degrees of body hydration (BH). This 
analysis investigates the effects of intensive BH management on Hct and Hgb.


Patients (Pts) underwent consecutive post-HD target weight (wt) reduction after three 
initial baseline measurements. BH was assessed at every hemodialysis (HD) treatment 
by whole body (WB) bioimpedance and cBIS. Pre HD Hct, Hgb, Epogen (EPO) doses, 
albumin, enPCR and neutrophil/lymphocyte ratio (NLR) were recorded at the beginning 
and the end of the study. EPO resistance index (ERI) was calculated as EPO per kg body 
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wt per week per g of hemoglobin. Paired T-Test was used for analysis.


59 HD pts (34 m, age 56±14 years) were studied over a period of 57±58 days. Pre HD wt 
and WB-ECV significantly decreased while pre HD nRho increased (see Table). Reduction 
in BH was accompanied by a significant increase in Hct and a borderline significant increase 
in Hgb (P=0.09). Pts with the greatest decline of BH/largest increase of nRho showed most 
pronounced increases of Hct (3.3±5.5 %) and Hgb (1±1.7 mg/dL). EPO doses and ERI did 
not change significantly over the course of the study. Except for a slight decline in albumin, 
nutritional and inflammatory markers did not show relevant changes.


This study indicates that BH management has an impact on anemia control. Pts with 
improved BH show a rise in Hct and Hgb. The reasons are likely to be related to ECV 
changes, but it may also relate to other factors such as reduced inflammation.


pre HD 
weight [kg] ECV [L] nRho [Ωm³/kg] Hct [%] Hgb [mg/dL]


ERI [units/
kg/week/g 
of Hgb]


Beginning 79.1±21.9 18.1±0.6 13.7±2.9 36.9±4.2 11.9±1.3 25.5±21.2
End 77.6±21.6 17.3±4.6 14.8±2.6 38.5±3.9 12.3±1.2 23.3±19.5
Difference -1.5 


(-1.9 to -1.1)*
-0.8 
(-1.04 to -0.55)*


1.1 
(0.7 to 1.5)


1.6 
(0.1 to 3.0)*


0.4 
(0.8 to -0.1)


-2.2 
(-6 to 1.6)


* indicates P<0.05, data displayed as mean±StDev and mean (95% CI) 
Disclosure of Financial Relationships: nothing to disclose
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Limits of an Optimal Correction of Renal Anaemia in Haemodialysis 
Patients  Conrad A. Baldamus,1 Mathias Schaller,1 Gero D. von Gersdorff,1 
Claudia Barth.2  1Nephrology, University of Cologne Medical Center, Cologne, 
Germany; 2KfH, Curatorium for Dialysis and Kidney Transplantation, Neu-
Isenburg, Germany.


Background: Appropriate management of anaemia is an important aspect of dialysis 
patient care. Governmental regulations as well as some medical guidelines suggest that 
correction of renal anaemia in dialysis patients to a haemoglobin level (Hb) of 10 – 13 g/
dl is optimal. However, little is known about the normal intra individual variation of Hb 
over time to predict whether this optimal Hb-corridor can be reached in a normal dialysis 
population.


Methods: The stable haemodialysis population of a large provider was screened 
for patients with at least 10 monthly Hb values over one year (n=7780). Intra-individual 
variation of Hb was defined as the standard deviation (ISD) of the individual’s Hb 
measurements. Effects of dialysis time, Kt/V, blood pressure, Ca x P, dialysis vintage, or 
type of ESF were analyzed.


Results: Mean Hb was 11,8 +/- 0,91 mg/dL. ISD was lowest in patients who required 
no or very little ESF. Hb-variation was larger in women than in men and increased with age, 
higher CRP, number of hospital admissions, increased doses of erythropoesis stimulating 
factors (ESF), number of ESF dosage changes, and frequency of ESF applications per week. 
ISD was not influenced by dialysis time, Kt/V, blood pressure, Ca x P, dialysis vintage, 
or type of ESF (Table 1).
Table 1:


Total ESF (U/kg w) Hospital Admiss. /Yr. Dosage Changes / Yr
<50 75-100 0 >=1 0 >=1


N 7780 1591 1563 5631 1392 1059 1813
Hb 11,8 12,2 11,7 11,8 11,7 12,2 11,9
ISD 0,91 0,76 0,95 0,89 0,98 0,84 0,9


Conclusion: Even in stable patients who require no or very low amounts of ESF Hb 
values scattered between 10,68 and 13,72 mg/dL. This range increased with factors such 
as age or sex, which cannot be therapeutically influenced. When considering upper limits 
of a target range for anaemia management these normal variations should be taken into 
account.


Disclosure of Financial Relationships: nothing to disclose
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rHuEPO Dosing Errors Due to Concentrated EPO  David M. Spiegel, 
Raphael A. Nemenoff.  Division of Renal Diseases and Hyperentsion, University 
of Colorado Denver HSC, Aurora, CO.


rHuEPO is given to most ESRD patients to treat anemia. One LDO enacted a policy 
utilizing only 20,000 units/ml multidose vials for rHuEPO dosing. The purpose of this 
study was to determine the accuracy and precision in administering small rHuEPO doses 
from this vial. Ten RNs were selected at random. They were supplied with a rHuEPO vial 
that had been refilled with water and were instructed to withdraw the following amounts 
(1200u, 2400u, 3600u) using standard procedures and assuming the standard rHuEPO 
concentration of 20,000 u/ml. The syringes used were standard issue low dead space 22 
gauge 1.5 ml/ disposable. Major calibrations were in 0.05 mls with hash-marks at each 0.01 
ml. Withdrawn samples were placed into 1.5 ml micro-centrifuge tubes. Quantities were 
drawn up in duplicate. The volumes were measured to the nearest 5 ul using a P-100 or 
P-200 microliter pipette. The equivalent amount of rHuEPO was calculated by multiplying 
the volume by 20 units/ul. Results: The rHuEPO dosing errors were large and on occasion 
greater than 100% at the 1200u dose. The variability for each RN, while large, was less than 
the inter-RN variability (within RN % error 9.6% vs. 29.8% between RN % error at the 1200 
unit dose). The figure shows the difference in the delivered dose minus the prescribed dose. 
Errors were in both directions, under and over dosing. Over-dosing was more common at 
the 1200 unit dose while under-dosing was more frequent at the 3600 unit dose.


Conclusion: Utilizing concentrated rHuEPO resulted in significant dosing errors at 
small rHuEPO doses. The implications include inaccurate medication administration and 
disparity between administered and billed dosages. Policy decisions that effect medication 
administration need to be carefully evaluated to determine their impact on patient well-
being and safety.


Disclosure of Financial Relationships: grant/research support: Amgen; consultant: 
Amgen, Ineos; scientific advisor: Abbott, Amgen, Genzyme; honoraria: Amgen, 
Genzyme.
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Relationship between Red Blood Cell Lifespan and Inflammation  A. 
Kruse,1,2 S. Thijssen,1,2 P. Kotanko,1 N. Levin.1  1Renal Research Institute, NYC, 
NY; 2Beth Israel Medical Center, NYC, NY.


Inflammation results in EPO resistance and anemia. It is unknown if red blood cell 
(RBC) lifespan is associated with inflammation. Here we tested the hypothesis that 
inflammation associates with a reduction in RBC lifespan.


25 chronic HD pts were studied before HD, 18 had a 1 month follow-up visit. 
Hemoglobin and high-sensitivity CRP (hsCRP) were measured. A sample of alveolar air 
was collected in a breath sampling bag. The exhaled gas was transferred to a gas-tight 
syringe, the bag emptied, and another alveolar air sample obtained. Pts collected ambient 
air at home in a sealed container. Air samples were analyzed for carbon monoxide (CO) 
by gas chromatography (GC). The 1st breath sample was measured from the syringe, the 
2nd from the sampling bag. Endogenous CO was calculated by subtracting ambient from 
alveolar CO. RBC lifespan was computed according to [Strocchi 1992].


Duplicate CO measurements showed high reproducibility despite the gas transfer step, 
which resulted in a lower CO in the 1st sample (mean -0.074 ppm (95% CI -0.15 to 0, 
P=0.05). Two pts with COPD were excluded from lifespan analyses. RBC lifespan raged 
from 39 to 97 days (65±17.8; median 61). hsCRP was 11.8±18.2 mg/L (0.2 to 84) and weakly 
inversely related to lifespan (r=-0.33; P=0.13). Lifespans did not change on 2 occasions 
one month apart (D 0.43 days, 95% CI -8.9 to 8.0, P=0.92). Lifespan correlated inversely 
with EPO dose and EPO resistance index (ERI; both r=-0.69, P<0.001).


CO measurement by GC in alveolar air is feasible and highly reproducible in chronic 
HD pts. RBC lifespans in our cohort agree with published data employing other methods. 
The inverse relation between EPO dose, ERI and RBC lifespan may partly be explained by 
anemia treatment practice. Whether or not inflammation is linked to shortened RBC lifespan 
deserves further investigation by longitudinal measurement in more pts.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO271


Markers of Iron Stores, Nutrition, and Dialysis Adequacy Modify 
Erythropoietin Response in Hemodialysis Patients  Adam E. Gaweda,1 
Linda J. Goldsmith,1 Michael E. Brier,1,2 George R. Aronoff.1  1Medicine-
Nephrology, University of Louisville School of Medicine, Louisville, KY; 
2Medicine-Nephrology, Louisville Veterans Administration Medical Center, 
Louisville, KY.


Studies of hemoglobin (Hgb) response to erythropoietin (EPO) are static and ignore 
the time effect between Hgb response and Epo dose. We used a novel, dynamic approach 
to test the hypothesis that Hgb sensitivity to Epo is affected by markers of iron stores, 
dialysis adequacy, nutrition, and metabolic bone disease and to quantify the magnitude of 
those effects over clinically relevant ranges.


We collected monthly predialysis Hgb, Transferrin Saturation (TSat), serum Albumin 
(Alb), dialysis adequacy (Kt/V), quarterly serum Ferritin (Ferr) and intact Parathyroid 
Hormone (PTH), for13-69 months from 186 hemodialysis patients receiving EPO. We 
analyzed the relationship between month-to-month Hgb change and month-to-month Epo 
dose adjustment, considering nonlinear effect modification by Ferr, TSat, Kt/V, Alb, and 
PTH, individually and collectively. Our model can be represented as follows:


∆Hgb(k)=∑βi,FerrP(Ferr(k-i))∆Epo(k-i) + ∑βi,TsatP(Tsat(k-i))∆Epo(k-i) +
∑βi,Kt/VP(Kt/V(k-i))∆Epo(k-i) + ∑βi,AlbP(Alb(k-i))∆Epo(k-i) +
∑βi,PTHP(PTH(k-i))∆Epo(k-i)
Coefficients βi,Ferr, βi,TSat, βi,Kt/V, βi,Alb, and βi,PTH represent partial sensitivity of Hgb to 


Epo with effect modification due to Ferr, TSat, Kt/V, Alb, and PTH, respectively. P is the 
effect modification function that transforms the factors to the interval (0,1).


Month-to-month Hgb change is affected by up to three preceding monthly Epo doses. 
Ferr, TSat, Alb, and Kt/V have a significant nonlinear effect on the sensitivity of Hgb to 
Epo. The effect of PTH is negligible. As Ferr increases from 0-400 ng/mL, Epo response 
increases by 70%. No further improvement is achieved for Ferr > 400 ng/mL. As TSat 
increases from 0-25%, Epo response increases by 65%. Epo response does not improve 
further when TSat is > 40%. Epo response increases by 40% as Kt/V increases from 0.6-
1.2. As Kt/V increases from 1.2-1.4, Epo response increases by 10%.


In conclusion, TSat, Ferr, Kt/V, and Alb are important nonlinear modifiers of Hgb 
sensitivity to Epo in hemodialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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Iron Deficiency as a Factor of Erythropoietin Resistance in Dialysis Patients 
Is a Defective Iron Utilization  Kenji Arizono,1 Yasuharu Touhara,1 Eiji 
Yamauchi,1 Yoshio Matushita,1 Kiyoshi Matuoka,1 Hiroyoshi Fukui,2 Yoshifumi 
Ubara.3  1Department of Nephrology, Kumamoto Chuo Hospital, Kumamoto 
City, Kumamoto, Japan; 2Chuo Jin Clinic, Kumamoto City, Kumamoto, Japan; 
3Kidney Center, Toranomon Hospital, Minatoku, Tokyo, Japan.


Hepcidin is a key regulator of iron metabolism. Measuring hepcidin level on 52 of 
hemodialysis (HD) patients and 39 of peritoneal dialysis (PD) patients, an investigation 
has been performed over the subsequent year about ferritin level, erythropoietin (EPO) 
dosage and Hb cycling (which has been divided into 6 groups, i.e. Low (L), Low amplitude 
low (LAL), High amplitude (HA), Target (T; Hb 10∼12g/dl), Low amplitude high (LAH), 
and High (H) group). Here we used serum hepcidin-25 by using surface-enhanced laser 
desorption ionization time of flight time mass spectrometry.


In HD group, the levels of both hepcidin and ferritin have been recognized to be lower 
than those in PD group, and a significant positive correlation has been found between 
hepcidin and ferritin in both groups. In cases of Hb level of 10 g/dl or greater without 
EPO administration, hepcidin and ferritin has been at significantly lower level. As for Hb 
cycling, the largest number of 32 cases (61%) were found in LAL group and 8 cases (15%) 
in T group within HD group, and also the largest number of 16 cases (41%) were found 
in LAL group and 9 cases (23%) in T group within PD group. Although any significant 
correlation between Hb cycling and hepcidin has not been recognized, hepcidin and ferritin 
were at significantly lower level in T and LAH groups, and it was possible to keep Hb level 
without almost iron replacement. In addition, the lower was the hepcidin level, the lower 
was the level at which ferritin hovered, and such tendency has more clearly been found 
particularly in HD group. Conclusion: AS long as hematopoietic condition is preferable, 
it is possible to keep Hb level without administering iron even if ferritin is at low level. 
From this point of view, it may be appropriate to recognize iron deficiency as a factor of 
EPO resistance to be a defective iron utilization.
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Association of 25-Hydroxyvitamin D Levels and Erythropoietin 
Requirement in End Stage Renal Disease Patients Undergoing Hemodialysis  
Madhu Kandarpa, Sreekanth Ambati, Khurram Mumtaz, Srinivas Subramanian, 
Kiran Samindla, Eric Bloom, Rasib Raja.  Kraftsow Division of Nephrology, 
Albert Einstein Medical Center, Philadelphia, PA.


Previous studies have shown that secondary hyperparathyroidism was associated with 
anemia and resistance to erythropoietin (EPO). There was limited data showing association 
of Vitamin D levels with anemia and EPO requirement. Objective: The objective of 
the study was to find the association of 25-hydroxyvitamin D levels and erythropoietin 
requirement in end stage renal disease (ESRD) patients undergoing hemodialysis. Method: 
The study was a retrospective analysis of ESRD patients undergoing hemodialysis. We 


collected all the data including laboratory test results and divided the patients into three 
groups based on their 25-hydroxyvitamin D levels. Group 1 with levels greater than 32 ng/
mL, group 2 with levels 16-32 ng/mL and group 3 with levels less than or equal to 15 ng/
mL. We calculated EPO resistance index (ERI) as weekly EPO/Kg per hemoglobin. Data 
was collected in SPSS format and compared the groups using one-way ANOVA. Results: 
There was no significant difference in Kt/V, intact PTH and Ferritin between the groups. 
There was a significant difference in ERI (P=0.01). Mean ERI in Group 1 was 53.4, Group 
2 was 28.8 and Group 3 was 14.6.
Table 1
Means Group 1 (N=14) Group 2 (N=39) Group 3 (N=21) P Value
Age in Years 53.0 57.2 62.0 0.195
Kt/V 1.57 1.51 1.48 0.66
Serum Albumin 3.7 4.2 4.3 0.75
intact PTH 816.5 572.59 381.54 0.22
Hemoglobin 10.87 11.62 12.08 0.033
Ferritin 1209.07 791.08 891.19 0.099
Weekly EPO dose per Kg 535.94 280.19 173.39 0.005
Erythropoietin Resistance INdex (ERI) 53.4 28.8 14.6 0.010


Conclusion: This study showed that there was an inverse association between 
25-hydroxyvitamin D levels with EPO resistance index. This was an unexpected finding and 
may be due to the effect of Vitamin D deficiency on angiotensin II synthesis. Angiotensin 
II could enhance erythropoiesis. Further larger prospective studies would be needed to 
confirm the findings.
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Serum 25OH-Cholecalciferol Concentration Is Associated with Hemoglobin 
Level and Erythropoietin Resistance in Patients on Maintenance 
Hemodialysis  Istvan Mucsi,1 Csaba Ambrus,1,2,3 Csilla Almasi,1 Gabriella 
Beko,2 Klara Berta,2 Gyorgy Deak,1,2 Adrienn Marton,1 Zsofia K. Nemeth,1,2 
Laszlo Rosivall,1 Andras Szabo,1 Miklos Zs Molnar,1 Istvan Kiss.1,4  1Semmelweis 
University, Budapest, Hungary; 2FMC-SE Dialysis Centre, Budapest, Hungary; 
3University of Toronto, Toronto, ON, Canada; 4St Imre Hospital, Budapest, 
Hungary.


Introduction: Resistance to erythropoietin stimulating agents (ESAs) is relatively 
frequent in patients with chronic kidney disease (CKD) and it is associated with clinical 
outcomes. The presence of ESA resistance cannot always be explained by the known risk 
factors of the condition, suggesting that additional factors may be involved. We wanted to 
test the hypothesis that vitamin D insufficiency is associated with lower hemoglobin and 
ESA resistance in patients on maintenance hemodialysis.


Method: Data from patients receiving maintenance hemodialyis in a single dialysis 
centre were extracted from the medical records in a retrospective chart review. Basic 
patient characteristics and laboratory data including hemoglobin (Hb), serum albumin, 
intact parathyroid hormone (iPTH) and 25(OH)D3 levels were collected. ESA dose and 
Kt/V was extracted from the dialysis charts. Correlation analysis and multivariate linear 
regression analysis was used to reveal potential independent associations between clinical 
and laboratory parameters and ESA resistance.


Results: Data from 142 patients were analyzed. Serum 25(OH)D3 concentration was 
significantly correlated with Hb (rho=0,186, p<0,05) and also with ESA resistance index 
(rho=0,230, p<0,01). In multivariable regression analyses serum 25(OH)D3 concentration 
remained significantly associated with both Hb and ESA resistance index after controlling 
for potentially important confounders.


Conclusion: Serum 25(OH)D3 concentration is independently associated with 
erythropoietin responsiveness in chronic kidney disease patients on maintenance 
hemodialysis. If this association will be confirmed, treatment trials looking at the effect 
of vitamin D supplementation on anemia treatment in chronic kidney disease patients 
may be warranted.
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Reticulocytosis May Be Predictive of Erythropoetin Resistance in a 
Haemodialysis Program  Marina Loucaidou, Seema Singh, Margaret Nevin, 
Simon Beagle, Neill Duncan, David Taube, Thomas Cairns.  West London 
Renal and Transplant Centre, Imperial College Kidney and Transplant Institute, 
London, United Kingdom.


Erythropoietin [EPO] resistance is costly and associated with increased mortality. 
Several factors maybe responsible including iron deficiency, blood loss, infection and 
other co-morbid factors. Positive haemolytic screens in the context of chloramine 
contaminated water have previously also been implicated. We observed a falling trend 
in our monthly serum Haemoglobin levels [Hb] with a rise in EPO requirement at a 
maintenance haemodialysis satellite centre serving 60 patients. This was not explained 
by any positive microbiology or chemical water tests, according to the current national 
standards for surveillance.


We performed a prospective analysis in 60 patients for the 6 months before and after 
replacement of water filter components and compared the monthly results of haemolytic 
screens [Bilirubin, LDH, Reticulocyte count and Haptoglobin], EPO dose[Darbopoetin], 
Hb, Ferritin and C-reactive protein.


Mean serum Hb increased significantly from 11.6±1.3 v 12.5±1.4g/dl [p<0.001] and 
EPO dose decreased significantly from 50.2±24 v 43.6±26 mcg/week IV [p=0.01] post 
water filter change.
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Although overt haemolysis was not observed, the reticulocyte count decreased 
significantly, from 77.4 ±24 x109/l to 60.5±27 x109/l after water filter change [p<0.0001]. 
There was no significant change in C-reactive protein or serum Ferritin.


We conclude reticulocytosis is indicative and maybe predictive of erythropoetin 
resistance in the absence of overt haemolysis and water filter replacement had a positive 
effect on serum Hb with an accompanying decrease in EPO dose.
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Epoetin and IV Iron Dose Requirements Are Reduced by Hepatitis C 
Infection in Hemodialysis Patients in the Dialysis Outcomes and Practice 
Patterns Study  David A. Goodkin,1 J. L. Bragg-Gresham,1 M. Jadoul,2 
B. Canaud,3 B. W. Gillespie,4 T. Akizawa,5 F. K. Port.1  1Arbor Research 
Collaborative for Health, Ann Arbor, MI; 2Cliniques Universitaires St-Luc, 
Bruxelles, Belgium; 3Layperonie University Hospital, Montpellier, France; 
4Univ. of Mich, Ann Arbor, MI; 5Showa Univ., Tokyo, Japan.


A 66-patient, retrospective, case-control study reported that dialysis patients (pts) with 
hepatitis C virus (HCV) infection required significantly lower doses of erythropoietin and 
trended toward lower IV iron requirements (Hemodial Int 2008;12:94-9). The observational 
DOPPS now examines this phenomenon on a larger scale.


Data from 36,245 pts in 12 nations (1996 to 2008) were analyzed; 3,045 (8.4%) of the 
pts were HCV(+). Epoetin dose, hemoglobin concentration (hb), ratio of [epoetin dose/hb], 
and IV iron dose were compared between pts with and without HCV infection by adjusted 
linear regression. Adjusted logistic regressions determined the odds between groups of no 
prescription in the past month of 1) any epoetin and 2) any IV iron.


HCV(+) pts* HCV(-) pts* P-value
Epoetin dose (U/wk) 6,490 ± 224 7,018 ± 131 0.008
Hb conc (g/dL) 10.81 ± 0.03 10.83 ± 0.02 0.46
Ratio of [dose/Hb] 623 ± 22 670 ± 12 0.02
IV iron dose (mg/mos) 76.6 ± 3.6 83.4 ± 2.2 0.04
*Mean ± SE, adjusted for age, sex, race, years of HD, country, hb (rows 1 and 4), and 14 comorbid 
conditions. 


The Odds Ratio (OR) of not receiving epoetin therapy for HCV(+) versus HCV(-
) patients was 1.15 (P=0.002) and the OR of not receiving IV iron therapy was 1.19 
(P=0.0002).


Epoetin (7.5%) and IV iron (8.2%) dose requirements were lower among HCV(+) 
pts compared with HCV(-) pts, at equivalent Hb concentrations. The odds of requiring 
no epoetin, or no IV iron, were greater for HCV(+) pts. Hepatitis B infection conferred 
no erythropoietic advantage compared with absence of hepatitis B (data not shown). We 
speculate that hepatitis C infection may stimulate hepatic erythropoietin production and/
or may improve iron availability by altering the hepcidin axis.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)


Disclosure of Financial Relationships: consultant: Affymax, AMAG Pharmaceuticals, 
Amgen, FibroGen, Keryx, Seattle Life Sciences, Xenon Pharmaceuticals; other: Serve 
on Board of Directors of Urodynamix Technologies; other relationship: Serve on Board 
of Directors of Urodynamix Technologies.
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Dialysis Catheters Are Associated with Increased Hemoglobin Variability  
David M. Spiegel, Bigi Bispham.  Division of Renal Diseases and Hypertension, 
University of Colorado Denver, Aurora, CO.


Hemodialysis catheters have been associated with increased ESA requirements, 
infections, and chronic inflammation. We hypothesized that the presence of a catheter 
also increases Hb cycling as measured by Hb variability. All HD pts with at least 5 Hb 
measurements during Jan-Jun 2008 were analyzed. During this time period a computer 
dosing algorithm was utilized for all pts to achieve a Hb between 10-12 g/dL. Pts were 


grouped by vascular access type. If the patient had a catheter during a single month of this 
time period they were classified as having a catheter. Mean Hb was determined from all 
available Hb values during the study period. Hb variability was measured as the coefficient 
of variability, defined as the pts Hb standard deviation divided by the pts mean Hb. CV=SD/
mean. The average EPO dose per pt was calculated as the total EPO administered divided 
by the number of doses. Results: There were 217 patients who meet the entry criteria. 133 
had AVFs, 29 had grafts, and 55 had catheters during at least 1 month of the study. There 
was no difference between groups with regard to mean Hb (AVF: 11.6±1.0; graft: 11.6±1.1; 
cath: 11.4±1.1 g/dL, p=0.37). EPO dose was similar between groups and not significantly 
different, although it was slightly higher in for the cath group; (AVF: 3180±3224; graft: 
3141±3232; cath: 4201±2639 u/tx, p=0.11). The CV was significantly greater for pts with 
catheters (10.8±5.2) compared to pts with either AVFs (8.1±4.3) or grafts (6.9±3.2).


Conclusion: Dialysis catheters are associated with increased Hb variability which could 
be due to overt infections or intermittent subclinical infections or inflammation.


Disclosure of Financial Relationships: grant/research support: Amgen, Ineos, 
Genentech; consultant: Amgen; scientific advisor: Abbott, Amgen, Genzyme; honoraria: 
Amgen.
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Malnutrition and Chronic Inflammation Status at Inducting of Hemodialysis 
Therapy Stratify the Risk of Cardiovascular and All-Cause Mortality in 
ESRD Patients – 10-Year Follow-Up Study  Ryo Takahashi,1 Hirotake Kasuga,1 
Keiko Kimura,1 Yutaka Itoh,1 Seiichi Matsuo.2  1Nagoya Kyoritsu Hospital, 
Japan; 2Nagoya University Hospital, Japan.


Background: Both malnutrition and chronic inflammation are increasingly associated 
with future cardiovascular (CV) events in ESRD patients. Low BMI has been also associated 
with poor survival in this population, which is known as “obesity paradox”. We examined a 
prognostic value of combining serum albumin, serum C-reactive protein (CRP) levels and 
BMI for CV and all-cause mortality in ESRD patients from inducting HD therapy.


Methods: Consecutive 1,228 ESRD patients were enrolled at starting HD therapy. The 
cut-off levels of serum albumin, serum CRP and BMI were determined using ROC analysis 
(AUC=0.63, 0.67 and 0.62, respectively), therefore serum albumin < 3.5g/dl, serum CRP 
> 0.40mg/dl and BMI < 19.6Kg/m2 were defined as risk factors, respectively. Thereafter, 
the patients were divided into groups according to number of risk factors; patients without 
any factor (group 0, n=314), with one factor (group 1, n=409), with two factors (group 2, 
n=385) and with all factors (group 3, n=120), respectively.


Results: During follow-up period (50±35months), 295 patients died including 139 CV 
death. On Kaplan-Meier analysis, 10-year CV mortality were 19%, 21%, 28% and 48% in 
group 0, 1, 2 and 3 (p<0.0001), respectively. All-cause mortality were also 15%, 34%, 57% 
and 78% in the same order of groups (p<0.0001), respectively. Adjusted hazard ratio (HR) 
for both mortalities increased according as number of risk factors increased.
 CV mortality  All-cause mortality  
 HR (95%CI) P value HR (95%CI) P value
Number of risks  <0.0001  <0.0001
0 1.00  1.00  
1 2.28 (1.02-5.09) 0.043 2.33 (1.32-4.09) 0.0034
2 3.82 (1.76-8.25) 0.0007 4.25 (2.48-7.28) <0.0001
3 6.75 (2.91-15.63) <0.0001 7.21 (4.03-12.89) <0.0001


Conclusion:Combining declined serum albumin, elevated CRP levels and lower BMI 
could strongly stratify the risk of mortality in ESRD patients from inducting HD therapy.
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Impact of C-Reactive Protein and Pulse Pressure on Cardiovascular Events 
in Patients Who Start Peritoneal Dialysis  Seung Seok Han,1 Jeong Myung 
Ahn,1 Ho Jun Chin,1 Dong-Wan Chae,1 Kook Hwan Oh,2 Kwon Wook Joo,2 Yon 
Su Kim,2 Curie Ahn,2 Jin Suk Han,2 Suhnggwon Kim,2 Ki Young Na.1  1Internal 
Medicine, Seoul National University Bundang Hospital, Seongnam, Korea; 
2Internal Medicine, Seoul National University Hospital, Seoul, Korea.


Background: In spite of a reduced number of infectious complications, cardiovascular 
mortality remains unchanged in peritoneal dialysis patients. The aim of this study was 
to identify factors that could predict an adverse cardiovascular outcome in patients who 
started peritoneal dialysis.


Methods: The study population was comprised of 291 patients who started peritoneal 
dialysis between January 2003 and June 2008 and were treated for more than 6 months. 
The clinical outcome was the occurrence of a cardiovascular event.


Results: The mean duration of follow-up was 28 months (range, 6 to 70 months), and 
a cardiovascular event was observed in 33 of the patients (11.3%). The 1-, 3-, and 5-year 
cumulative incidences of cardiovascular events were 4.0%, 13.7%, and 27.5%, respectively. 
Although multiple variables were correlated with the prevalence of a cardiovascular 
event in the univariate analysis, high-sensitivity C-reactive protein (hsCRP), pulse 
pressure, and comorbidity remained significant after adjustment (hsCRP: OR 4.09 (1.53 
to 10.95), P = 0.005; pulse pressure: OR 2.79 (1.26 to 6.17), P = 0.012). Pulse pressure 
and hsCRP, which were not intercorrelated in our data, combined adversely to increase 
the incidence of cardiovascular events. The incidence of cardiovascular events increased 
with the number of risk factors, which included high hsCRP, high pulse pressure, and the 
presence of comorbidity (no risk factor, 0%; 1 risk factor, 1.5%; 2 risk factors, 30.8%; 3 
risk factors, 53.9%).


Conclusions: In addition to traditional comorbidities, high hsCRP and pulse pressure 
combined to serve as a predictor of developing a cardiovascular event. Our study suggests 
that the evaluation of comorbidities and measurements of hsCRP and pulse pressure may 
be helpful in predicting the development of cardiovascular events in patients who start 
peritoneal dialysis.
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Increased Plasma S100A12 Level Is Associated with Cardiovascular 
Diseases in Hemodialysis Patients  Yasukiyo Mori,1 Yayoi Shiotsu,1 Masato 
Nishimura,2 Tsuguru Hatta,3 Noboru Maki,4 Kumiko Iida,4 Hiroaki Matsubara,1 
Atsushi Kosaki.5  1Department of Cardiology and Nephrology, Kyoto Prefectural 
University of Medicine, Kyoto, Japan; 2Cardiovascular Division, Tojinkai 
Hospital, Kyoto, Japan; 3Department of Nephrology, Ohmihachiman Community 
Medical Center, Ohmihachiman, Japan; 4Advanced Life Science Institute, 
Saitama, Japan; 5Department of Medicine II, Kansai Medical University, 
Hirakata, Japan.


S100A12 is an endogenous ligand for the receptor for advanced glycation end products 
(RAGE). We hypothesized that S100A12 protein might contribute to the development of 
atherosclerosis. Cardiovascular disease (CVD) remains the major cause of morbidity and 
mortality in the patient with chronic kidney disease (CKD), particularly in the hemodialysis 
(HD) patients. Recent study from us showed that plasma S100A12 level was more than 
twice as high in chronic HD patients and the intima-media thickness (IMT) of carotid 
artery correlated with the plasma S100A12 level, suggesting that plasma S100A12 level 
is associated with atherosclerosis as a complication of CKD (Mori Y and Kosaki A et al. 
Am J Nephrol 2009;29:18). In this study, we report the larger cross-sectional data on 550 
HD patients (65% male, mean age 63.4 years), assessing the association between plasma 
100A12 level and the presence of CVD. The present study showed that 1) the higher level 
of plasma S100A12 in HD patients (25.1±0.96 ng/ml) was observed, confirming to the 
previous data, 2) plasma S100A12 level in patients with CVD (n=201, 36.3±2.12 ng/ml) 
was significantly higher than those without CVD (n=349, 18.7±0.67 ng/ml) (p<0.001), and 
3) in multivariate logistic regression analysis, 10ng/ml increase in plasma S100A12 level 
(OR, 1.59; 95% CI, 1.37 to 1.84, p<0.001) as well as the presence of diabetes mellitus 
(OR, 2.28; 95% CI, 1.43 to 3.63, p=0.001), age (OR, 1.03; 95% CI, 1.01 to 1.05, p=0.007), 
duration of HD (OR, 1.03; 95% CI, 1.01 to 1.06, p=0.014) and hsCRP (OR, 1.03; 95% 
CI, 1.01 to 1.05, p=0.036) were identified as the independent factors associated with the 
prevalence of CVD. These results suggest that plasma S100A12 protein may be a novel 
predictor for CVD events in HD patients.
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Time-Course Decrease in Fetuin-A Levels Predicts Mortality: Not 
Dependent on Inflammation but on Gender  Ebru Sevinc,1 Fatih Kircelli,1 
Pinar Ozen,3 Devrim Bozkurt,1 Huseyin Toz,1 Mustafa Cirit,3 Ercan Ok,1 Sonja 
Steppan,2 Jutta Passlick-Deetjen,2 Gulay Asci.1  1Nephrology, Ege University, 
Izmir, Turkey; 2FMC Deutschland, Bad Homburg, Germany; 3Nephrology, 
Ataturk Training and Research Hospital, Izmir, Turkey.


Introduction: The association between serum fetuin-A levels and mortality is 
controversial. We investigated whether changes in fetuin-A levels (∆fetuin-A) with time 
predict cardiovascular (CV) and all-cause mortality in HD patients.


Methods: Fetuin-A levels were measured twice with an interval of 12 months by 
ELISA (Biovendor) in 351 prevalent HD patients (mean age 57±13 yrs, HD duration 


54±47 months). After an additional 24 months follow-up, all-cause and CV mortality were 
assessed. Time-average laboratory data were used.


Results: At baseline, mean fetuin-A level was inversely correlated with hs-
CRP(r:-0.161, p:0.003). Fetuin-A concentrations decreased from 0.24±0.06 g/L to 0.23±0.07 
g/L (p:0.001).


During follow-up, 29 patients died. Although, baseline fetuin-A levels were similar, 
fetuin-A levels at 12th month were significantly lower in patients who died than those alive 
(0.17±0.04 vs 0.23±0.07 g/L, p:0.001).


Cox-regression analysis showed that ∆fetuin-A level was an independent predictor of 
overall mortality beside age, diabetes and hs-CRP. However, in gender-subgroup analysis, 
∆fetuin-A predicted mortality only in males.


When the patients were divided into 3 groups according to their ∆fetuin-A levels, 
patients with ∆fetuin-A levels <-0.04 g/L (third tertile) had the highest overall and 
cardiovascular mortality rates.0.1 g/L increase in fetuin-A level was associated with 49% 
decrease in overall and 67% decrease in cardiovascular mortality.


Conclusion: Not baseline but decrease in serum fetuin-A concentration with time is 
associated with increased mortality in HD patients. This effect is gender-dependent and 
independent of inflammation.
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Male Hypogonadism Is Associated to Cardiovascular Comorbidity, Systemic 
Inflammation and Mortality in End-Stage Renal Disease  Juan J. Carrero,1 
Abdul R. Qureshi,1 Paolo Parini,2 Stefan Arver,3 Bengt Lindholm,1 Peter Barany,1 
Olof Heimburger,1 Peter Stenvinkel.1  1Renal Medicine and Baxter Novum, 
Karolinska Institutet, Sweden; 2Laboratory Medicine, Karolinska Institutet, 
Sweden; 3Andrology and Sexual Medicine, Karolinska Institutet, Sweden.


Introduction: Abnormally low endogenous testosterone has recently been identified 
as a new mortality risk factor in male dialysis patients. Our aim was to explore the possible 
contribution of clinical testosterone deficiency to cardiovascular comorbidity, systemic 
inflammation and death in a large group of male dialysis patients with a wide age-range.


Methods: 260 men on dialysis (median age of 59 [inter quartile range 48-67]) were 
included. Testosterone deficiency was studied in relation to clinically evident cardiovascular 
disease, markers of inflammation and death count, which was registered for a period of 36 
months from testosterone determination.


Results: Testosterone deficiency (<10 nmol/L) was present in 44% of the patients, 
33% had a level indicating risk of deficiency (10-14 nmol/L) and only 23% of the patients 
presented normal testosterone values (>14 nmol/L). Testosterone was strongly and inversely 
correlated to inflammatory markers (CRP, IL-6, Nt-Pro-BNP, and fibrinogen), which 
persisted after correction for age and SHBG. Logistic regression analysis revealed that 
cardiovascular disease was associated with age, diabetes and testosterone deficiency (odds 
ratio [OR] 2.41; 95% confidence interval [CI] 1.27-4.58). Patients who died, presented 
lower testosterone levels at baseline (9.8 [7.1-14.0] vs 12.0 [9.0-14.75] nmol/L, P=0.03; 
n=76/184). Logistic regression analysis revealed that normal testosterone levels were 
associated with decreased odds of dying (OR 0.49; 95% CI 0.25-0.98), independent of 
age, diabetes, CVD and inflammation.


Conclusion: Testosterone deficiency shares independent associations with 
inflammatory markers, cardiovascular disease and mortality. Whether CKD-induced 
hypogonadism represents a previously unrecognized (but modifiable) mortality risk factor 
deserves further investigation.


Disclosure of Financial Relationships: nothing to disclose
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Cumulative Calcification Index (CCI) Is a Strong Predictor of Mortality 
in Hemodialyzed Patients during 7-Years Observation  M. Drozdz,1 A. 
Krasniak,1 G. Chmiel,1 M. Michalek,1 M. Pasowicz,2 P. Podolec,2 W. Tracz,2 
W. Sulowicz.1  1Dept. of Nephrology, Jagiellonian University, Cracow, Poland; 
2Institute of Cardiology, Cracow, Poland.


The very high cardiovascular mortality and morbidity in HD patients is strongly 
associated with cardiovascular calcification.


The aim of the study was to find the predictors of mortality in HD patients during 
7-yrs. observation period.


The study group was composed of 64 patients (29 M, 35 F) aged 25-75 years (mean 
48.9) hemodialyzed three times a week for 12-275 mo. (mean 77.8 mo.).


All patients underwent Calcium Score (CS) calculation using MSCT and B-mode 
ultrasound of carotid arteries for IMT, as well as echocardiographic assessment with LVMI 
calculation and heart valves evaluation in 12-mths. interval during 1st year of observation. 
The self-elaborated CCI was calculated at the start of the study as a sum of CS according 
to Rumberger et al. (CS<10 – 0; 10<CS<100 – 1; 100<CS<400 – 2; CS>400 – 3 points); 
number of calcified plaques in carotid arteries (0 – 0, 1 – 1, 2 – 2, 3 and more – 3 points) 
and the number of calcified heart valves.


The median value of CCI was 4. Only 2 (3%) patients were free of cardiovascular 
calcification (CCI =0), 14 (23%) patients had minimal calcification (CCI 1 to 2 points), 35 
(52%) average and 15 (22%) patients had severe calcification (CCI>6).


During 7-years observation period 20 (30%) patients died.
Patients who died were older (56,9 vs. 45,3 yrs.) and had higher CS at the start (1275 


vs. 356) and after one year (1642 vs. 483), quicker progression of vascular calcification 
(366 vs. 127 per year), higher IMT (0.948 vs. 0.687 cm) and CCI (6.15 vs. 3.63) values. 
Those patients had also higher CRP (0.645 vs. 0.245 g/dl) and IL-6 (10.16 vs. 4.15 pg/
ml) levels (p<0.05).


LVMI and mean: hemoglobin, albumin, Ca, P, Ca x P, iPTH, cholesterol, fibrinogen, 
insulin, homocysteine, leptin, TNFα, TGFβ as well as PDGF levels did not differ between 
the groups.


In logit regression model (p<0.00002), among tested parameters only CCI was an 
independent and statistically significant predictor of mortality with OR=1.82 per every 
point of CCI (p<0.0003).


CCI confirmed to be a strong predictor of mortality in HD patients.
Disclosure of Financial Relationships: nothing to disclose
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Sevelamer–Cl Reduced the Risk of Cardiovascular Death and Arteriovenous 
Fistula (AVF) Failure by Lowering LDL–Cholesterol  Yusuke Tsukamoto,1 
Yoshihiro Mori,1 Soichiro Iimori,1 Tamaki Kuyama,1 Shigeru Takada,1 Tomoki 
Asai,1 Michio Kuwahara,1 Sei Sasaki.2  1Department of Nephrology, Shuwa 
General Hospital, Kasukabe-shi, Saitama-ken, Japan; 2Tokyo Medical and 
Dental University, Bunkyo-ku, Tokyo, Japan.


[Methods] CKD 5D patients on hemodialysis (n=484) were enrolled between April/2005 
and March/2008. CKD–MBD was treated according to the K/DOQI Bone and Mineral 
CPG. Sevelamer–Cl (S) was the first choice of P–binder, unless GI side effects. Patients 
with S alone (n=34) or S with CaCO3 (n=143) were retrospectively designated as S group 
and CaCO3 alone (n=267) or none (n=41) as non-S group. [Results] (1) 71 patients died of 
all–cause (4.9%/y) and 59% of these was CVD–related (n=42). Either total–cause mortality 
(8.0 vs 18.5%, p<0.005) or CVD death (11.4 vs 16.7%, p<0.01) was much less in S than 
non-S. 153 patients (31.6%) received surgical repair or intervention for stenosis more than 
twice during this period (AVF failure). AVF failure was also much less in S group than non–S 
(23.2 vs 36.5%, p<0.005). (2) Since selection bias existed in S group (younger age, shorter 
dialysis vintage, less diabetes) because of GI side effects, these two groups were matched by 
propensity score (adjusted by age, vintage, gender and diabetes). As a results, these factors 
were matched but difference (p<0.05) still existed in serum Ca (9.0±0.9 vs 9.2±0.8mg/dL), iP 
(6.1±1.4 vs 5.7±1.4mg/dL), total cholesterol (147±31 vs 161±35mg/dL) and administration 
of anti-hypertensive (81.8 vs 62.4%) between S (n=177) and non-S (n=177), respectively. 
No difference in administration of statin, anticoagulant/antiplatelet, serum HDL–cholesterol, 
TG, platelet, Hb, BNP, albumin, CRP nor intact PTH. When Kaplan–Meire analysis was 
applied, patients in S group survived longer with free of CVD–death (p<0.05) or AVF failure 
(p<0.05 by Wilcoxon) after initiation of dialysis. When patients with dialysis vintage>180 
months were excluded, these effects became more significant both in CVD death (HR=2.8, 
p=0.03) and AVF failure (HR=1.7, p=0.017 by Longrank). [Conclusion] Administration of 
sevelamer–Cl reduced the incidence of CVD-death and AVF failure probably due to the 
reduction of LDL-cholesterol in CKD 5D patients.


Disclosure of Financial Relationships: consultant: Advisory council for drug 
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Comparison of Different Arterial Stiffness Parameters on Prediction of 
Mortality in Hemodialysis Patients  Meltem Demirci,1 Gulay Asci,1 Meral 
Kayikcioglu,1 Mehmet Ozkahya,1 Muhittin Ertilav,1 Mehmet Tanrisev,2 Sinan 
Erten,2 Ercan Ok.1,2  1Ege University School of Medicine, Izmir, Turkey; 
2Fresenius Medical Care, Turkey.


Role of arterial stiffness as a predictor of mortality in hemodialysis(HD) patients 
still remains controversial. We prospectively investigated the impact of arterial stiffness 
markers on overall mortality.


METHODS: In 668 patients, three arterial stiffness markers were measured by 
SphygmoCor Device (Atcor): augmentation index (AI), radial-carotid pulse wave velocity 
(PWV-R) and femoral-carotid PWV (PWV-F). Demographical, clinical and biochemical 
parameters were recorded. Overall mortality was determined.


RESULTS: Mean age was 59±13 yrs, HD duration 85±65 mo, female 43%, diabetes 
31%. Mean systolic and diastolic blood pressures were 135±28 mmHg, 79±13 mmHg, 
respectively.


Mean AI, PWV-R and PWV-F were 29±10%, 9.3±1.7 and 10.4±3.4 m/s, 
respectively.


Sixty-two (9.3%) deaths occurred during a mean follow-up of 15±5 months. AI, 
PWV-R, and PWV-F were higher in the non-survivors than the survivors (31±11% 
vs.29±10%, p<0.05; 9.8±2.2 vs.9.2±1.7 m/s, p<0.05; 12.1±3.9 vs.10.2±3.3 m/s, p<0.001, 
respectively).


Mortality rates were higher in groups with AI >30% and ≤30% (11.6% and 6.4%, p= 
0.024, respectively), PWV-R >9.2 and ≤9.2 m/s (11% and 5.9%, p=0.012, respectively) 
and PWV-F >9.9 and ≤9.9 (11.6% and 5.6%, p=0.01).


When AI, PWV-R, and PWV-F were separately added in a fully-adjusted model, all 
were found as independent predictors of mortality. Then we added all of these three stiffness 
parameters together into the model, only PWV-F remained predictive for all-cause mortality, 
besides cholesterole, hs-CRP, URR and albumin.


CONCLUSION: AI, PWV-R, and PWV-F are independently associated with all-cause 
mortality in HD patients; of these PWV-F is the strongest.


Disclosure of Financial Relationships: nothing to disclose
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Augmentation Index and Elevated Osteoprotegerin Levels Predict 
Cardiovascular Events in New Hemodialysis Patients  Ryosuke Nishiura,1 
Kazuhiro Yamada,2 Yuji Sato,2 Shouichi Fujimoto.2  1Nishiura Hpspital; 
2University of Miyazaki; 3University of Miyazaki.


Purpose: Patients on hemodialysis (HD) frequently experience cardiovascular events 
associated with vascular calcification This study was aimed at clarifying relationships 
between vascular calcification/cardiovascular disease (CVD) and various clinical parameters 
including AI of the radial artery and osteoprotegerin (OPG, vascular calcification-
related protein), in the incidence of cardiovascular events and mortality among new HD 
patients.


Subjects and methods; We conducted a prospective cohort study of the association 
of serum OPG levels and AI with morbidity and mortality in subjects who became new 
HD patients between June 2004 and May 2009. Study subjects were 33 new HD patients 
The mean observation period after the start of HD therapy was 54.4±23.4 months. The 
radial artery AI, PWV, and OPG were measured in all subjects at the time of initiation 
of HD therapy. Abdominal CT scan images were used to evaluate calcification degrees 
of the abdominal aorta as expressed as aortic calcification index (ACI). Various clinical 
parameters, left ventricular mass index (LVMI) as assessed by echocardiography, AI and 
PWV were correlated with each other and also with OPG levels, the incidences of CVD, 
or prognoses post HD therapy.


Results: HD patients complicated by CVD had significantly higher levels of OPG, 
ACI, AI, or PWV than non-complicated ones. Multiple regression analysis revealed that 
OPG was an influencing factor for ACI and that age or ACI was a similar factor for OPG. 
Particularly ACI and OPG were significant mutually contributing factors. Analysis with 
the Kaplan-Meier method disclosed a significantly higher incidence of CVD during the 
course of HD in groups with high ACI, OPG, or AI and showed that the prognosis as a 
whole was significantly poor in groups with high ACI or high OPG.


Conclusion: OPG and ACI among HD patients were strongly correlated with each 
other and were regarded as useful indexes for predictive factors of CVD development and 
prognosis. Although AI was poorly related with the death rate, AI might be a useful index 
as predictive factor of CVD development.


Disclosure of Financial Relationships: nothing to disclose
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Low Plasma Levels of Carboxylated Matrix GLA Protein Predict 
Vascular Calcification and Mortality in Dialysis Patients  Georg Schlieper,1 
Thilo Krüger,1 Ellen Cranenburg,2 Vincent Brandenburg,3 Zivka Djuric,4 
Tatjana Damjanovic,4 Ralf Westenfeld,3 Markus Ketteler,5 Nada Dimkovic,4 
Jurgen Floege,1 Leon Schurgers.2  1Nephrology, RWTH Aachen, Germany; 
2Biochemistry, University Maastricht, Netherlands; 3Cardiology, RWTH Aachen, 
Germany; 4Nephrology, Zvezdara University, Belgrade, Serbia; 5Nephrology, 
Klinikum Coburg, Germany.


End-stage renal disease patients exhibit an increased all-cause and cardiovascular 
mortality which is related to vascular calcifications. The calcification inhibitor matrix gla 
protein is activated by vitamin K dependent carboxylation. Confirmation specific antibodies 
for carboxylated and uncarboxylated matrix gla protein were applied in a cohort of dialysis 
patients to test whether plasma levels of carboxylated matrix gla protein impact on all-cause 
and cardiovascular mortality.


We included 188 hemodialysis patients (59±11 years). Patients on warfarin were 
excluded because of its vitamin K-antagonising effect. Dialysis patients showed increased 
levels of both uncarboxylated and carboxylated matrix gla protein compared to 98 
age-matched patients with normal renal function. Kaplan-Meier analysis revealed an 
increased all-cause and cardiovascular mortality risk for patients with low plasma levels 
of carboxylated matrix gla protein (p=0.008 and p=0.003, respectively). Multivariable 
adjusted Cox regression analysis confirmed that low levels of carboxylated matrix gla 
protein were an independent mortality predictor for all-cause mortality (hazard ratio 2.16; 
95% confidence interval 1.1–4.3; p=0.027) and cardiovascular mortality (hazard ratio 2.74; 
95% confidence interval 1.2–6.2, p=0.015). Patients with higher vascular calcification scores 
displayed reduced levels of carboxylated matrix gla protein.


Carboxylated matrix gla protein is an important survival predictor in dialysis patients. 
Whether vitamin K treatment can improve carboxylation status of matrix gla protein and 
hence survival needs to be tested in future studies.


Disclosure of Financial Relationships: nothing to disclose
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Risk Factors for Stroke in Hemodialysis  Albert J. Power, Damien Ashby, 
Seema Singh, Michelle Willicombe, Tom Cairns, David Taube, Neill Duncan.  
West London Renal & Transplant Centre, Imperial College Healthcare NHS 
Trust, London, United Kingdom.


Stroke in hemodialysis patients is associated with significant mortality and morbidity. 
The few published studies to date derive risk factors from US & Japanese populations which 
may not be applicable to other population groups.


We performed a retrospective study of all hemodialysis patients at our center (n=2768; 
Jan 2002-May 2009), comprising 6361 patient years follow-up. Stroke is defined as an acute 
neurological event >24hrs duration associated with compatible findings on neuroimaging 
(CT ± MRI).


We identified 127 strokes in 121 patients established (>90days) on hemodialysis, 
mean age 64.5±12.5yrs, 80(66%) male. 62/121(51%) had diabetes as cause of ESRD, 
15/121(12.4%) hypertension, 4/121(3%) polycystic kidney disease. Diabetes is signficantly 
over-represented compared to controls [51% vs 21%, p<0.0001). Mean dialysis vintage 
was 2.9±2.4yrs, achieving a mean spKt/V 1.63±0.31. 68/121(59%) patients were 
diabetic, 49/121(43%) had ischemic heart disease & 69/121(79%) a clinical diagnosis of 
hypertension. 50/127(39%) strokes occured in whites, 53(42%) in Indo-Asians, 24(19%) 
in Afro-Caribbeans. Mean blood pressure [BP] was 162±30/86±18mmHg. 86/127(68%) 
strokes were ischemic, 41(32%) hemorrhagic.


Incidence of first stroke was 17.5/1000 patient years [95%C.I. 14.3-21.0] - ischemic 
stroke 12.2/1000 patient years [95%C.I. 9.7-15.3], hemorrhagic 5.0/1000 patient years 
[95%C.I. 3.4-7.1].


Multivariate analysis (Cox regression) shows that diagnosed cerebrovascular disease 
(p<0.0001), increasing age (p<0.01), diabetes (p<0.01) & male sex (p<0.05) are associated 
with a risk of stroke. The use of antiplatelet agents had no significant effect on risk of 
stroke.


This is the largest European study on stroke in hemodialysis. Stroke is commoner in 
older, male patients with a history of diabetes and known cerebrovascular disease. There 
is a high prevalence (33%) of hemorrhage. Studies on the pathogenesis of hemorrhagic 
stroke in hemodialysis patients and prospective trials on risk factor modification on stroke 
incidence are essential.
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Survival of Haemodialysis Patients with Stroke  Albert J. Power, Neill Duncan, 
Seema Singh, Damien Ashby, Tom Cairns, David Taube.  West London Renal & 
Transplant Centre, Hammersmith Hospital, London, United Kingdom.


Stroke is a leading cause of death in dialysis populations, with a high incidence and 
prevalence of hemorrhagic events (30-35%). The current knowledge base is derived from 
US and Japanese registries and cannot be confidently extrapolated to European populations 
where comprehensive data is lacking.


We conducted a single-center, retrospective study of all patients established (>90 days) 
on maintenance hemodialysis from January 2002-May 2009 [6361 patient years follow-up]. 
A stroke was defined as an acute neurological event >24hours duration with compatible 
findings on neuroimaging. Subdural hematoma was excluded from the analysis.


Of the 2768 patients analysed [mean age 56.9±16.8yrs, 61% male, 38% diabetic, 
32% with ischemic heart disease], 121/2768(4.4%) had a stroke [mean age 64.5±12.5yrs, 
80/121(66%) male, 68/121(59%) diabetic]. 68% were ischemic, 32% hemorrhagic.


Mean hemodialysis vintage at time of stroke was 2.9±2.4yrs. Median survival after 
stroke was 2.3 years. Stroke has a signficantly worse impact on long-term patient survival 
(logrank p<0.001) with cumulative censored survival on hemodialysis after stroke of 70.3%, 
50.9% & 37% at 1, 2 & 3 years respectively. 19/20(95%) deaths in patients with hemorrhagic 
stroke occured within 12 months vs 22/44(50%) in ischaemic stroke (p<0.001).


Ethnicity, gender, diabetes and the use of antiplatelet agents had no significant effect 
on patient survival after stroke. There is a trend to better survival in patients with a spKt/
V>1.6 vs spKt/V 1.2-1.6 before onset of stroke (logrank p=0.056). Despite the high 
initial mortality, hemorrhagic stroke is not associated with worse survival in this cohort 
(logrank p=0.89).


This large European study demonstrates the significant impact stroke has on 
hemodialysis patient survival and further highlights the mortality associated with 
hemorrhagic stroke in this group. Avoidance of anticoagulation where possible as well as 
trials directed to reducing the incidence of stroke in this population are essential.
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Intracranial Carotid Artery Calcification and Stroke in Hemodialysis  Albert 
J. Power,1 Mohamad Hamady,2 Tom Cairns,1 David Taube,1 Neill Duncan.1  
1West London Renal & Transplant Centre, Imperial College Healthcare NHS 
Trust, London, United Kingdom; 2Department of Radiology, Imperial College 
Healthcare NHS Trust, London, United Kingdom.


Ischemic stroke is the commonest subtype in hemodialysis patients and may reflect 
advanced arterial disease characterised by accelerated atherosclerosis and a high degree 
of vascular calcification. Intracranial arterial calcification [IAC] predicts intracranial 
atherosclerosis in the general population and is associated with cerebrovascular events. IAC 
is highly prevalent in patients with CKD who experience a stroke, but data in hemodialysis 
patients is lacking. CT scans of the head can be used to detect and grade IAC.


We retrospectively studied head CT scans from 2225 hemodialysis patients at our 
center (Oct 2005-May 2009), 4302 total patient years follow-up. Images were scored by 2 
investigators with good interobserver agreement. The scoring system was adapted from the 
original correlation to carotid angiography described by Woodcock (1999): calcification in 
each carotid siphon scored as [0]-absent, [1]-thin discontinuous, [2]-thin continuous/thick 
discontinuous, [3]-thick continuous.


61/96[64%] episodes of stroke were ischemic (mean patient age 67.7±11yrs, 
38/61[62%] male, 34/61[56%] diabetic). IAC was present in 58/61[95%] CT scans (mean 
IAC score 3.2±1.6). In a control group of 430 scans from prevalent hemodialysis patients 
(mean age 65.5±14.7yrs, 264/430[61%] male, 211/432[49%] diabetic), IAC was present 
in 321/432[74%], mean IAC score 2.8±2.1.


The IAC score correlates with patient age and dialysis vintage (p<0.001), is significantly 
higher in diabetics (3.36±1.96 vs 2.36±2.09,p<0.0001) and patients with ischemic heart 
disease (3.47±1.87 vs 2.40±2.12, p<0.0001). There is no significant correlation with serum 
calcium, phosphate, calcium x phosphate, or PTH. There is no significant association 
between IAC score and ischemic stroke risk.


IAC is a frequent finding on CT imaging of hemodialysis patients and significantly 
more prevalent in patients with ischemic stroke. Its role in the pathogenesis of ischemic 
stroke in hemodialysis remains unclear. Further studies on the development of IAC and 
its role in cerebral hemodynamics are required.


Disclosure of Financial Relationships: nothing to disclose
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Ethnicity – A Risk Factor for Hemorrhagic Stroke in Hemodialysis  Albert J. 
Power, Seema Singh, Damien Ashby, David Taube, Tom Cairns, Neill Duncan.  
West London Renal & Transplant Centre, Imperial College Healthcare NHS 
Trust, London, United Kingdom.


Stroke is the leading cause of disability in the US & UK with an incidence 5-10 
times more in dialysis patients than in the general population and a higher prevalence 
of hemorrhage. Data from Japanese and US studies describe different ethnic groups and 
demonstrate significant differences in rates of ischemic and hemorrhagic stroke.


We conducted a retrospective, single-center study of 2768 hemodialysis patients (Jan 
2002-May 2009). Stroke is defined as an acute neurological event >24hrs duration associated 
with compatible findings on CT/MRI.


There were 127 strokes in 121 patients established on hemodialysis over 6361 patient 
years follow-up [mean age 64.5±12.5yrs, 80(66%) male, 68(59%) diabetic]. 86/127 (68%) 
were ischemic, 41 (32%) hemorrhagic.


Patients were of similar dialysis vintage [2.9±2.3 vs 3.1±2.8yrs]. Mean blood pressure 
(BP) was 162±30/86±18mmHg. Patients with hemorrhagic stroke were younger [mean age 
59.9±13.4 vs 67.5±11.7yrs, p<0.01], with higher diastolic BP pre- [92±19 vs 82±18mmHg, 
p<0.01] & post-dialysis [89±12 vs 79±17mmHg, p=0.02]. There was no significant 
difference in major comorbid conditions, mean hemoglobin, platelet count, coagulation 
profile, weight, erythropoeitin dose, bone profile, CRP, albumin or cholesterol between 
the 2 groups. There was no significant difference in antiplatelet agent use; no patients 
were on warfarin.


White patients had more ischemic than hemorrhagic strokes (45.3% vs 26.8%, 
p=0.045). Indo-Asians had strikingly more hemorrhagic events (61.0% vs 32.6% ischaemic, 
p=0.002). There was no significant difference between stroke subtypes in Afro-Caribbean 
patients. There was no significant difference in age, weight, spKt/V, anticoagulation, 
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BP pre & postdialysis, albumin, lipid & bone profile to explain this ethnic variation in 
hemorrhagic stroke.


In the largest European study of stroke in hemodialysis patients to our knowledge, 
we report a novel and important ethnic variation in hemorrhagic stroke that may relate 
to anatomic or hemostatic differences between ethnic subgroups and warrants further 
studies.
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Predialysis Hyponatremia Is a Marker of Overall and Cardiovascular 
Mortality in Prevalant Hemodialysis Patients  Osman Z. Sahin,2 Fatih 
Kircelli,1 Soner Duman,1 Mumtaz Yilmaz,1 Cengiz Dogan,3 Ali Riza Odabas,1 
Mustafa Cirit,3 Ercan Ok.1,3  1Ege University School of Medicine, Izmir, Turkey; 
2Ataturk Research and Training Hospital, Izmir, Turkey; 3Fresenius Medical 
Care, Turkey.


Introduction: Clinical and prognostic importance of hyponatremia (Na <135 mmol/L) 
has not been investigated in hemodialysis (HD) patients. In this study, we sought to 
determine the role of hyponatremia on mortality in HD patients.


Methods: Four year all-cause mortality of 697 prevalent HD patients 10 FMC dialysis 
centers (mean age 54±15 years, HD duration 52±47 months, diabetes 25 %) from was 
analyzed. Baseline demographical, clinical and laboratory data were evaluated. Kaplan-
Meier survival curve and Cox proportional hazard model were used.


Results: Mean serum Na level was 138.1±2.5 (126.6-145.0) mmol/L; 9.5% 
of the patients were hyponatremic. Serum Na level was negatively correlated with 
diabetes(r:-0.241, p<0.0001) and interdialytic weight gain(IDWG) (r:-0.173, p<0.0001).


During a mean follow-up of 33.6±16.3 months, 178 (25.5%) patients died; 106 
(59.6%) from cardiovascular (CV) causes. Hyponatremic patients had a 1.98-fold overall 
and 1.84-fold CV mortality risk compared to those with normal serum Na levels (p<0.001, 
p: 0.02, respectively).


Besides age, albumin, predialysis systolic blood pressure and Hs-CRP, 1 mmol/L 
increase of serum Na level was associated with 10% decrease in overall (RR:0.90, 
95%CI: 0.84-0.97;p<0.01) and 11% decrease in CV mortality risk (RR:0.89, 95%CI 
0.81-0.98;p<0.05) in adjusted model (including age, gender, diabetes, duration of dialysis, 
cardiovascular disease history, blood pressure, body mass index, IDWG and baseline 
laboratory data).


Conclusion: Hyponatremia is a predictor of overall and CV mortality in prevalent HD 
patients. Further research is needed to clarify this phenomenon.
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Extracellular Fluid Volume and Mortality in Hemodialysis  Cenk Demirci,1 
Mehmet Ozkahya,1 Meltem Demirci,1 Ender Hur,1 Siddik M. Adam,2 Ercan 
Ok,1,2 Ali Basci,1,2 Huseyin Toz.1  1Ege University School of Medicine, Turkey; 
2Fresenius Medical Care, Turkey.


We investigated whether the amount of extracellular water (ECW) assessed by 
bioimpedance analysis (BIA) predicts mortality in hemodialysis (HD) patients.


Methods: In June 2006, ECW was measured by multifrequency BIA (Bodystat 
Quadscan 4000, British Isles) on a midweek interdialytic day and was corrected for body 
surface area (BSA) in 502 maintenance HD patients (mean age 55.9±13.5 yrs, HD duration 
54±42 mo, female 41%, diabetes 35.8%). Demographical, clinical and laboratory data were 
recorded at the time of analysis. Overall and cardiovascular (CV) mortality were assessed 
during a mean follow-up of 22±17 months.


Results: Ninety-three deaths were observed during follow-up, 53 from CV diseases. 
ECW-BSA was significantly lower in survivors compared to non-survivors (9.63±0.73 
vs 9.90±0.83 L/m², respectively; p=0.004). In multivariate Cox regression analysis, after 
adjusting for all variables, ECW-BSA was an independent predictor of both overall and CV 
mortality (RR: 1.48, p=0.007 and RR: 1.80, p=0.002; respectively). Patients with ECW-BSA 
below 9.62 L/m2 (median value) had a significantly better 3-year cumulative survival than 
patients with a ECW-BSA equal or higher than 9.62 L/m2 (p=0.01).


Conclusion: High extracellular fluid volume is an independent predictor of both 
cardiovascular and overall mortality in HD patients.
 Independent mortality predictors


Overall mortality CV mortality
Variables RR(95%CI) p-value RR(95%CI) p-value
Age(yr) 1.05(1.03-1.07) 0.0004 1.08(1,047-1.11) 0.0002
Albumin(g/dl) 0.29(0.16-0.53) 0.0004 0.35(0.16-0.80) 0.012
Diabetes status 1.70(1.12-2.55) 0.012 3.01(1.69-5.35) 0.0001
ECW-BSA(L/m²) 1.48(1.11-1.97) 0.007 1.79(1.23-2.61) 0.002
Variables in model: age, gender, diabetes, CVD history, HD duration, body mass index, albumin, creatinine, 
hs-CRP, cholesterol, phosphorus, urea reduction rate, systolic and diastolic BP, interdialytic weight gain
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Does Total Testosterone Level Predict Overall Mortality in Male 
Hemodialysis Patients?  Ozkan Gungor,1 Erhan Tatar,1 Gulay Asci,1 Ender 
Hur,1 Huseyin Toz,1 Mehmet Sukru Sever,2 Turgay Arinsoy,2 Ercan Ok.1,2  
1Ege University School of Medicine, Izmir, Turkey; 2Fresenius Medical Care, 
Turkey.


Introduction: Low testosterone level is associated with cardiovascular (CV) and 
overall mortality in males. We investigated whether serum total testosterone levels predict 
mortality in a large group of hemodialysis (HD) patients.


Methods: In March 2005, 420 prevalent male HD patients (mean age 53±14 yrs, 
HD duration 54±49 mo, diabetes 24%) were enrolled. Serum total testosterone level was 
measured by enzyme immune assay (AxSYM, Abbott Diagnostic) in frozen sera samples 
collected at the time of enrollment. All-cause mortality was assessed by Kaplan-Meier 
survival curve and Cox-regression analysis.


Results: Mean testosterone level was 8.69±4.10 (0.17-27.4) nmol/L. Of cases, 65% 
had testosterone deficiency (<10 nmol/L).Testosterone level was positively correlated with 
baseline serum creatinine and inversely correlated with age, body mass index (BMI), total 
cholesterol and triglyceride levels.


During a mean follow-up of 32±16 months, 104 (24.8%) patients died. Overall survival 
rate was significantly lower in patients of low testosterone tertile (<6.8 nmol/L) compared 
to those in high tertile (>10.1 nmol/L) (64% vs 81%, p: 0.004). Patients in low tertile had 
2.03-fold increased risk for all-cause mortality in unadjusted model (95%CI: 1.26-3.26, p: 
0.04). Predictive role of testosterone disappared after adjustment for age. In fully adjusted 
model, age, CV disease history, and CRP levels were independent predictors.


Conclusion: Although there is an association, low testosterone level is not an 
independent predictor of overall mortality in male HD patients.


Disclosure of Financial Relationships: nothing to disclose


TH-PO295


Intervention for Male and Female Sexual Dysfunction in Chronic Kidney 
Disease: A Meta-Analysis of Randomized Trials  Mariacristina Vecchio,1 
Valeria Saglimbene,1 Sankar D. Navaneethan,2 Antonio Nicolucci,1 Giovanni 
F. M. Strippoli.1,3,4,5  1Farmacologia Clinica ed Epidemiologia, Mario Negri 
Sud Consortium, S. Maria Imbaro, CH, Italy; 2Nephrology, Cleveland Clinic, 
Cleveland, OH; 3Diaverum Medical Scientific Office, Lund, Sweden; 4Centre for 
Kidney Research, NHMRC Centre for Clinical Research Excellence in Renal 
Medicine, Sidney, Australia; 5Cochrane Renal Group, Sydney, Australia.


Background: Sexual dysfunction is highly prevalent in chronic kidney disease (CKD). 
We analyzed the benefits and harms of any intervention for sexual dysfunction in CKD.


Methods: MEDLINE (1966-Dec 2008), EMBASE (1980-Dec 2008) and the Cochrane 
Trial Registry (2008 issue) were searched for trials of any sexual dysfunction treatments in 
male and female CKD patients. Data were pooled by random effects model meta-analysis; 
results are given as weighted mean differences (WMD) and relative risks (RR) with 95% 
confidence intervals (CI).


Results: Thirteen trials (8 parallel, 5 cross-over, n=278) were included. Sildenafil 
compared with placebo significantly increased the overall International Index of Erectile 
Function-5 (IIEF-5) score (2 RCTs, 42 patients, WMD 1.81, CI 95% 1.51 to 2.10) and all its 
individual domains. One trial using the complete 15 item IIEF tool also found a significant 
increase in the overall score with sildenafil vs placebo (21 patients, WMD 2.42, CI 95% 0.85 
to 3.99). Sildenafil caused a consistent improvement of other unvalidated measures (e.g. 
‘overall global sexual performance efficacy’ and other as defined by authors. Testosterone 
levels were not significantly increased by addition of zinc to dialysate (2 RCTs, 22 patients, 
WMD 0.82, CI -6.82 to 8.46) while oral zinc significantly increased them (1 trial, 20 patients, 
WMD 2.20, CI 1.06 to 3.34). There was no difference in plasma testosterone, luteinizing 
and follicle stimulating hormone level at the end of study period with neither agent.
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Conclusions: Sildenafil and zinc are promising but unproven interventions for treating 
sexual dysfunction in CKD. There is an unmet need for trialling interventions for both male 
and female sexual dysfunction in CKD, considering the significant burden.


Disclosure of Financial Relationships: nothing to disclose
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Elevated Endotoxin Levels in Haemodialysis Patients Are Associated 
with Dialysis-Induced Cardiac Injury and Intradialytic Hypotension  
Helen Jefferies,1 James Burton,1 Cheuk-Chun Szeto,2 Ka-Bik Lai,2 Mohamed 
Eldehni,1 Stephen John,1 Shvan Korsheed,1 Philip Li,2 Christopher McIntyre.1,3  
1Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 2Medicine & 
Therapeutics, Chinese University of Hong Kong, Hong Kong, China; 3University 
of Nottingham, Derby, United Kingdom.


The myocardial circulation is a vulnerable vascular bed during conventional 
haemodialysis (HD). HD-induced cardiac injury (stunning) is common, associated with 
intradialytic hypotension, inflammation, development of impaired systolic function and 
increased mortality. Endotoxin (ET) translocation from gut to circulation (presumably due 
to impaired perfusion and loss of mucosal integrity), and ET involvement in inflammation 
and cardiac injury, are well described in heart failure. We explored the potential link between 
ET, HD-induced haemodynamic instability and stunning.


66 prevalent HD patients underwent serial echocardiography (pre-HD, peak stress and 
post-HD) to assess for myocardial stunning, measured by development of left ventricular 
regional wall motion abnormalities (RWMAs). Pre and post-HD ET was quantified by 
commercially available Limulus Amoebocyte assay. Pre-HD cardiac troponin T (cTnT) was 
measured. HD utilised polysulphone dialysers and ultrapure dialysate with undetectable 
levels of endotoxin throughout the period of the study (<0.01 EU/ml).


Mean pre-ET was grossly elevated at 0.69±0.30 EU/ml. In those patients with intra-
dialytic hypotension, pre-ET correlated with number of RWMAs (r=0.43, p=0.049). 
Correlation between pre-ET and dialytic fall in systolic BP tended towards significance 
(r=0.40, p=0.067). Pre-ET correlated with cTnT in patients with myocardial stunning 
(r=0.45, p=0.006). Overall, pre-ET levels were significantly higher in those patients with 
troponin elevated above 0.1 ng/ml (0.92 vs 0.60 EU/ml, p<0.001).


This study describes endotoxaemia in HD patients, and associations with haemodynamic 
instability and dialysis-induced myocardial stunning. This is the first evidence that HD 
may induce relative mesenteric ischaemia and drive ET translocation. This may be 
important in the pathophysiology of systemic inflammation and cardiovascular disease 
in this patient group.


Disclosure of Financial Relationships: nothing to disclose
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Potentially Pathogenic Circulating Cardiac Troponin Autoantibodies Are 
Present in Haemodialysis Patients  Helen J. Jefferies,1 Risto Tertti,2 Saara 
Wittfooth,3 James O. Burton,1 Kaj Metsärinne,2 Kim Pettersson,3 Christopher W. 
McIntyre.1,4  1Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 
2Internal Medicine, Turku University Hospital, Turku, Finland; 3Biotechnology, 
University of Turku, Turku, Finland; 4University of Nottingham, Derby, United 
Kingdom.


Repetitive haemodialysis (HD)-induced ischaemic cardiac injury (myocardial stunning) 
is associated with cardiac arrhythmias, reduction in systolic function, reduced survival and 
repeated release of cardiac troponins. Pathogenic autoantibodies to cardiac troponins have 
induced inflammatory cardiomyopathy in animal models, and in human acute coronary 
syndrome is associated with the generation of similar autoantibodies. We aimed to explore 
if this phenomenon occurs in HD patients and is linked to myocardial stunning.


We studied 130 prevalent patients from two HD centres (Finland and UK). Serum 
cardiac troponin (cTn) T and I, and autoantibodies (cTnAAb) to them, were measured. 
cTnI immunoassay was designed to eliminate interference from cTnAAb. Free pregnancy-
associated plasma protein-A (fPAPP-A) was quantified as a putative marker of unstable 
atheroma. A subset of 64 patients underwent serial echocardiography (pre-HD, peak stress 
and post-HD) to assess for myocardial stunning by measurement of left ventricular regional 
wall motion abnormalities (RWMAs).


cTnAAb were present in 9/130 (7%) patients. Elevated (≥0.03ng/ml) cTnI was detected 
in 11/130 (8%) patients, and cTnT in 89/130 (68%) patients. Median (±IQR) cTnI was 
0.01(±0.01), and cTnT was 0.05 (±0.09) ng/ml. Dual positivity to cTnAAb and cTn occurred 
in 4 (3%) and 8 (6%) patients for cTnI and cTnT respectively. Levels of cTnT, but not cTnI, 
correlated significantly with number of RWMAs (r=0.45, p<0.0001). Patients with cTnAAb 
had a significantly longer dialysis vintage (82 vs 30 months, p=0.024) and significantly 
higher cTnT (0.1 vs 0.05 ng/ml, p=0.04) and fPAPP-A (6.4 vs 3.3mIU/L, p=0.038).


This study describes for the first time the presence of cTnAAb in HD patients, and 
raises the previously unconsidered possibility that longitudinal exposure to repetitive 
dialysis-induced ischaemic cardiac injury might lead to an autoimmune-based further 
myocardial insult.


Disclosure of Financial Relationships: nothing to disclose
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Atrial Fibrillation (AF) in Hemodialysis (HD) Patients: Stroke Risk 
Stratification and Use of Anticoagulation in the Dialysis Outcomes and 
Practice Patterns Study (DOPPS)  Bruce M. Robinson,1 L. Tong,1 B. Bieber,1 
T. Hasegawa,3 R. Fissell,4 V. Wizemann.2  1Arbor Research, Ann Arbor, MI; 
2Georg Haas Dialysezentrum, Giessen, Germany; 3Showa U., Tokyo, Japan; 
4Cleveland Clinic, Cleveland, OH.


Use of warfarin in HD pts with AF is controversial. The study purpose is to evaluate 
[1] the predictive value of CHADS2, a stroke risk stratification scheme used in the general 
population, & [2] stroke risk according to use/non-use of warfarin.


Data included 3,298 pts (1996-2004) with history of AF in the DOPPS, an observational 
HD study in North America [NA=US/Canada], Japan [JP], Australia/New Zealand [ANZ], 
and 7 European [EU] countries. Pts with mechanical heart valves were excluded. Median f/
u=1.28 yrs. Cox models stratified by country, accounted for facility clustering, & adjusted 
for pt. case-mix & study phase.


Results: · AF prevalence rose with age, from 4 to 21% (NA), 5 to 26% (EU), and 3 to 
9% (JPN) at <55 and ≥75 yrs, respectively.


· HD pts with AF had incr. risk for mortality (hazard ratio, HR=1.16 [1.08-1.26]), 
hospitalizations (HR=1.01 [0.96-1.07]), & stroke (HR=1.28 [1.01-1.63]).


· CHADS2 score effectively stratified AF pts, identifying ∼equal-sized groups with 
low (CHADS2 ≤2; rate ≤2/100 pt-yrs) & higher (CHADS2 ≥3; rate ≥4/100 pt-yrs) stroke 
rates. (Figure 1).


· Warfarin use in AF [1] varied from 4% (JP) to 9% (ANZ/EUR) to 25% (NA); [2] did 
not vary by CHADS2 score; [3] was associated with incr. stroke risk in pts with CHADS2 
≥3 (HR=1.99 [1.21-3.28]) & ≥75 yrs (HR=2.38 [1.17-4.84]).


Conc: CHADS2 score can identify HD pts with AF who are at low CVA risk, providing 
further support for decisions to not anti-coagulate these pts. For pts with higher CHADS2 
score, anti-coagulation risks may still outweigh benefits and treatment decisions should 
be individualized.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication).


Disclosure of Financial Relationships: nothing to disclose
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Prediction of Sudden Cardiac Death in Hemodialysis Patients  Christiane 
Drechsler,1,2 Vera Krane,1 Saskia le Cessie,2 Diana Grootendorst,2 Friedo Dekker,2 
Karl Winkler,3 Winfried Maerz,4 Eberhard Ritz,5 Christoph Wanner.1  1Div of 
Nephrology, University of Wuerzburg, Germany; 2Dept of Clin Epidemiology, 
LUMC, Leiden, Netherlands; 3Dept of Clin Chemistry, Univ of Freiburg, 
Germany; 4Synlab Diagnostics, Heidelberg, Germany; 5Div of Nephrology, 
Univ of Heidelberg, Germany.


Sudden cardiac death constitutes a major cause of death in maintenance dialysis 
patients. Our aim was to develop a prediction model to identify patients at high risk of 
sudden death.


Cox regression analysis and C-statistics were used to identify predictors of sudden 
death from patient history in a cohort of 1255 dialysis patients, who participated in the 
German Diabetes and Dialysis study (4D study) and were followed for 4 years (mean 
age 66 years, 54% male). Subsequently, we investigated whether the addition of routine 
laboratory markers and selective biomarkers (BNP, troponin T, CRP and adiponectin) 
further improved the prediction of sudden death.


During follow-up, 160 participants died of sudden death. The initial model with 
important predictors from patient history included the presence of coronary artery disease, 
peripheral vascular disease, arrhythmia, congestive heart failure, catheter use and BMI, 
resulting in a C-statistic of 0.68 (model 1). From routine laboratory markers, albumin 
and hemoglobin A1c were strongly predictive of sudden death. Their addition to model 1 
increased the C-statistic to 0.70 (model 2). Using the regression coefficients from model 
2, a clinical score was developed and applied to each patient. The score enabled the 
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categorization of patients into those at low (ref), medium (HR=2.9), high (HR=4.9), and 
very high risk (HR=7.7) of sudden death. Addition of BNP as strongly predictive biomarker 
to model 2 resulted in a C-statistic of 0.72 and enabled the further stratification of medium 
risk patients into those at low vs high risk.


We provide a prognostic score based on easily obtainable markers of patient history and 
routine laboratory, which allows for a good identification of diabetic hemodialysis patients 
at high vs. low risk of sudden cardiac death. BNP can be helpful in borderline cases, and 
used for their further distinction into high and low risk groups.


Disclosure of Financial Relationships: nothing to disclose
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Risk Factors Analysis of Cardiovascular Events in Patients on Haemodialysis 
(The AURORA Study)  Roland E. Schmieder,1 Bengt Fellström,2 Hallvard 
Holdaas,3 Mattis Gottlow,4 Eva Johnsson,4 Faiez Zannad,5 Alan G. Jardine.6  
1Nephrology and Hypertension, University Hospital Erlangen-Nürnberg, 
Erlangen, Germany; 2Department of Medical Science, Renal Unit, University 
Hospital, Uppsala, Sweden; 3Department of Nephrology, Rikshospitalet, 
University of Oslo, Oslo, Norway; 4AstraZeneca, Mölndal, Sweden; 5Clinical 
Investigation Centre INSERM (CIC), Hôpital Jeanne d’Arc, Toul, France; 6BHF 
Glasgow Cardiovascular Research Centre, University of Glasgow, Glasgow, 
United Kingdom.


In the AURORA study, 2776 patients aged 50-80 years, treated by maintenance HD for 
>3 months, were randomised (1:1) to rosuvastatin 10 mg daily or placebo and no significant 
benefits of statin therapy on cardiovascular (CV) outcomes were found. We have used these 
data of the AURORA study to identify and weight statistically traditional cardiovascular 
and uremic associated risk factors of the primary composite endpoint (MACE: CV death, 
non-fatal myocardial infarction, or non-fatal stroke) and secondary outcomes by Cox 
proportional hazards regression analysis including baseline covariates.


The analysis displayed the following independent risk factors for MACE (sorted by 
descending Wald Chi square (WSC)): Diabetic status at baseline (hazard ratio [HR] 2.032, 
p<0.0001; WCS 59.1), age (HR 1.036 per year p<0.0001; WCS 54.8), serum phosphate (HR 
1.495, p<0.0001; WCS 39.0), serum albumin (HR 0.948 per g/L; p<0.0001; WCS 20.3) 
pre-existing CV disease (HR 1.490, p<0.0001; WCS 18.1), serum hsCRP 1.11, p=0.0001), 
and time on hemodialysis, (HR 1.027 per year, p=0.0004; WCS 9.27). Current smokers had 
slightly increased risk (HR 1.22, p=0.052), but there was no relationship with conventional 
risk factors including LDL-cholesterol (HR 0.946 per mmol/L, p=0.718), total cholesterol, 
HDL-cholesterol, triglyceride, systolic blood pressure, gender, haemoglobin, or BMI. For 
secondary outcomes (death from any cause and atherosclerotic cardiac event) the same 
risk factors were identified in a similar order.


In addition to age and diabetic status, we identified serum phosphate and albumin, and 
serum CRP levels but not LDL-cholesterol in itself as potentially remediable risk factors 
and therapeutic targets.


Disclosure of Financial Relationships: grant/research support: AstraZeneca; 
consultant: AstraZeneca; honoraria: AstraZeneca.
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All-Cause Mortality Factors in a Large French Cohort of Hemodialysis 
(HD) Patients: Intermediate Analysis at 18 Months  Denis P. Fouque,1 Hubert 
Roth,2 Gerard London,3 Thierry Hannedouche,4 Jean-Louis Bouchet,5 Tilman 
Drueke.6  1Hôpital E. Herriot, Lyon, France; 2Centre de Recherche en Nutrition 
Humaine Rhône-Alpes, Grenoble, France; 3Hôpital Manhes, Fleury-Mérogis, 
France; 4Hôpital Civil, Strasbourg, France; 5Centre de Traitement des Maladies 
Rénales Saint-Augustin, Bordeaux, France; 6Hôpital Necker, Paris, France.


The impact of phosphorus & calcium disturbances and nutritional abnormalities on HD 
patient outcome has been repeatedly described. However, marked differences exist among 
CKD-MBD patterns and clinical practices across countries. We analyzed data from the large 
prospective observational French Photo-Graph cohort of chronic HD patients using Cox 
regression model to identify factors associated with all-cause mortality at 18 months. In 
addition to classical mortality factors and nutritional parameters, high serum phosphorus 
and calcium, but not high serum PTH are significant predictors of all-cause mortality at 
18 months. Use of phosphate binders is independently associated with improved survival. 
Final results of 2.5-year follow-up results of this cohort will allow an accurate assessment 
of factors associated with mortality risk in HD patients.
Table 1


Hazard Ratio 95% CI p
Age (yr) 1.04 1.03-1.05 <0.001
Gender F/M 0.93 0.81-1.05 0.232
BMI (kg/m2) 0.97 0.96-0.98 <0.001
CVD history 1.59 1.38-1.83 <0.001
Diabetes 1.51 1.32-1.73 <0.001
High serum Ca 1.22 1.04-1.44 0.016
High serum Pi 1.18 1.01-1.37 0.033
Albumin (g/l) 0.93 0.92-0.94 0.001
Hemoglobin (g/l) 0.91 0.87-0.95 0.001
Phosphate binder (Y/N) 0.70 0.62-0.80 0.001
N=6043. Mineral metabolism parameters were evaluated in reference to K/DOQI practice guidelines. 
Models were adjusted for age, sex, BMI, diabetes, history of CV disease, serum albumin, Hb, and baseline 
serum levels of total Ca, Pi and PTH. 


Disclosure of Financial Relationships: consultant: Genzyme, Amgen, Fresenius; 
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Waist-to-Hip Ratio Predicts Cardiovascular Events and Death in Peritoneal 
Dialysis Patients  Winnie S. Su,1 Catherine M. Clase,1,2 Kenneth S. Brimble,1 
Peter J. Margetts,1 Trevor T. Wilkieson,1 Azim S. Gangji.1,2  1Department of 
Medicine, McMaster University, Hamilton, ON, Canada; 2Department of 
Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, 
Canada.


Background: Abdominal obesity measured by waist-to-hip ratio (WHR) is an important 
independent predictor of cardiovascular events and mortality in the general population; 
it is unknown whether this relationship is present in peritoneal dialysis (PD) patients. 
The primary objective of this study was to determine the relationship between abdominal 
obesity, cardiovascular (CV) events and mortality in PD patients. A secondary objective 
was to investigate the association between abdominal obesity and systemic inflammatory 
markers.


Methods: We performed a prospective study of 22 prevalent PD patients. WHR, waist 
circumference (WC) and body mass index (BMI) were measured at baseline. Systemic 
inflammatory makers CRP, TNF-α, and IL-6 were measured. Main outcomes were first 
CV event (myocardial infarction, stroke, amputation or revascularization) and death from 
all causes.


Results: Mean age was 61 years, 59% were men, 37% had diabetes and 23% had known 
ischemic heart disease. After a mean follow-up period of 3.1 years, 9 patients (41%) had 
at least one CV event. There were 9 deaths (41% mortality). In Kaplan-Meier analysis, 
survival was lower in those with higher WHR (P = 0.027). Mean WHR was higher in 
those who died compared to those who survived (1.04 ± 0.08 and 0.94 ± 0.06 respectively 
[P = 0.003]). Mean WHR was also higher in those with a CV event as compared to those 
without, (1.03 ± 0.09 and 0.95 ± 0.07 respectively [P = 0.02]). WHR correlated with serum 
TNF-α (r = 0.45, P = 0.04) but not with CRP or IL-6, whereas WC correlated with TNF-α 
(r = 0.45, P = 0.04) and CRP (r = 0.58, P = 0.007).


Conclusion: WHR is associated with poor CV outcomes and mortality in PD 
patients.


Disclosure of Financial Relationships: nothing to disclose
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Long Term Cardiovascular Benefits of 3 Hour Daily Hemodialysis, the 
San Antonio Study at 4 Year Follow-Up  Steven Achinger,1 Shuko Lee,2 Juan 
Carlos Ayus.3  1Physicians Clinical Research of San Antonio, San Antonio, 
TX; 2VA Medical Center, San Antonio, TX; 3Renal Consultants of Houston, 
Houston, TX.


Background: Left ventricular hypertrophy and diastolic dysfunction increase risk of 
death in persons receiving hemodialysis.


Methods: We conducted a non-randomized, controlled trial of the effect of daily (six 
sessions/week of three hours each) or conventional (three sessions/week of four hours each) 
hemodialysis on left ventricular hypertrophy. We enrolled 26 short daily hemodialysis and 
51 matched conventional hemodialysis patients, and collected baseline, one year and 48 
month measures of left ventricular mass index, blood pressures, hemoglobin and serum 
albumin. Baseline characteristics were similar between groups except that hemoglobin and 
serum calcium were lower and serum phosphorus was higher in the short daily hemodialysis 
group. We have previously reported that daily dialysis leads to improvements and in left 
ventricular hypertrophy (JASN 2005; 16:2778-88) at one-year follow-up.


Results: At 48-month follow-up, daily hemodialysis subjects experienced a consistent 
reduction in left ventricular mass index, 108 g/m2 ± 33 (1 year) and 116 g/m2 ± 38 (4-
year). Similarly, improvements in hemoglobin and serum albumin also persisted at 4 years 
follow-up. Systolic blood pressure 142 ± 11.3 (1 year) to 127.60 ± 18 (4 year) (p<0.05) and 
diastolic blood pressure 73 ± 5.08 (1 year) to 60 ± 4.3 (4 year) (p<0.05) improved among 
the daily dialysis group at 4 years follow-up. Among conventional dialysis subjects there 
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were no differences between 1-year follow-up and 4-year follow-up in left ventricular mass 
index, blood pressures, hemoglobin and serum albumin.


Conclusion: 3 hour daily dialysis leads to long-term improvements in left ventricular 
mass index, blood pressure, hemoglobin and serum albumin, which are known surrogates 
of poor outcomes among hemodialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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Is Fetuin-A a Mortality Risk Factor in Dialysis Patients or a Mere Risk 
Marker? A Mendelian Randomization Approach  Marion Verduijn,1 Robert A. 
Prein,1 Peter Stenvinkel,2 Juan Jesus Carrero,2 Anna Witasp,2 Louise Nordfors,2 
Raymond T. Krediet,3 Els W. Boeschoten,4 Friedo W. Dekker.1  1LUMC, 
Netherlands; 2KI, Sweden; 3AMC, Netherlands; 4HMI, Netherlands.


Objectives Low circulating fetuin-A levels are associated with increased mortality. 
The aim of this study is to investigate whether the association of fetuin-A and mortality is 
causal in a Mendelian randomization approach using a polymorphism in the AHSG gene 
as instrumental variable.


Methods A total of 1043 Dutch incident dialysis patients (NECOSAD) were genotyped 
for the Thr256Ser SNP (rs4918); for 549 patients fetuin-A levels were measured at three 
months after start of dialysis. Survival analysis was performed for (cardiovascular (CV)/
non-CV) mortality with a maximum follow up of 6 years. A Swedish cohort of 349 ESRD 
patients starting on dialysis was used for independent replication.


Results The SNP was in Hardy-Weinberg equilibrium, and associated with the fetuin-A 
levels (P<0.001). Of the 1043 NECOSAD patients, 414 died during 6 years of follow up, 
191 due to CV causes; Table 1a shows the results of the survival analysis.
HRs (95%CI) for mortality for a) the NECOSAD and b) the Swedish cohort


a) b)
all-cause CV nonCV all-cause CV nonCV


Thr/Thr 1 1 1 1 1 1
Thr/Ser 1.04 


(0.85-1.28)
0.88 
(0.65-1.19)


1.20 
(0.90-1.58)


1.58 
(1.10-2.49)


1.45 
(0.78-2.89)


1.75 
(0.89-3.45)


Ser/Ser 1.19 
(0.87-1.63)


1.12 
(0.71-1.76)


1.26 
(0.82-1.96)


1.15 
(0.81-2.83)


1.91 
(0.88-4.14)


0.99 
(0.33-3.02)


In the Swedish cohort, 90 patients died during follow up, 51 due to CV causes. The 
results are presented in Table 1b.When comparing carriers of the Ser allele to non-carriers, 
an increased mortality risk was found in the Swedish cohort (HR: 1.56 (1.01-2.41)); this 
finding could not be replicated in NECOSAD, though (HR: 1.07 (0.88-1.30)).


Conclusion In two independent dialysis cohorts, no association is found between the 
Thr256Ser polymorphism in the AHSG gene and mortality. By the principle of Mendelian 
randomization, this finding suggests that fetuin-A levels as determined by this SNP are a 
marker of mortality rather than a causal risk factor.
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Ankle Brachial Index Lower Than 1.0 Is an Independent Predictor of 
Mortality in Patients on Chronic Hemodialysis  Akihiko Kato,1 Takako 
Takita,2 Mitsuyoshi Furuhashi,2 Hiromichi Kumagai,3 Akira Hishida.4  1Division 
of Blood Purification, Hamamatsu University School of Medicine, Hamamatsu, 
Shizuoka, Japan; 2Department of Nephrology, Maruyama Hospital, Hamamatsu, 
Shizuoka, Japan; 3Department of Clinical Nutrition and Sciences, University 
of Shizuoka, Shizuoka, Japan; 4First Department of Medicine, Hamamatsu 
University School of Medicine, Hamamatsu, Shizuoka, Japan.


High pulse wave velocity (PWV) and low ankle brachial index (ABI) are associated 
with mortality in hemodialysis (HD) patients. Recently, the cardio-ankle vascular index 
(CAVI) has developed as a novel index of arterial stiffness independent of blood pressure. 
We compared the abilities of brachial-ankle PWV (baPWV), ABI, and CAVI as a predictor 
of mortality in 194 HD patients (age: 64±12 years, time on HD: 111±96 months) for the 
follow-up of 39±4 [31-46] months. ABI was significantly correlated positively with serum 
albumin and negatively with log-transformed highly sensitive C-reactive protein (hsCRP) 
(p<0.01), while baPWV and CAVI did not. Of 194 patients 39 (20.1%) patients had died, 25 
(64.1%) of them of cardiovascular causes. Kaplan-Meier analysis revealed that HD patients 
with the lowest tertile of ABI (<1.0) had a significantly lower survival rate (p<0.01). Cox 
hazards analysis after adjustment for the conventional risk factors revealed that the lowest 
tertile of ABI became a determinant of total death when compared with those with the 
highest tertile of ABI (>1.1) (hazards ratio 3.50 [1.20-10.20], p=0.02). In contrast, baPWV 
and CAVI did not associate with mortality. These findings suggest that a modest reduction 
of ABI (<1.0) is an independent predictor of all-cause mortality in chronic HD patients.
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An Epidemiology Study of CKD in Shanghai Pudong Meiyuan Community  
Yi Wang,1 Chen Yu,2 Na Liu,3 Bicheng Liu,4 Haidong Yan.5  1Division of 
Renal Disease, Department of Medicine, Shanghai, China; 2Division of 
Renal Disease, Department of Medicine, Shanghai, China; 3Division of Renal 
Disease, Department of Medicine, Shanghai, China; 4Division of Renal Disease, 
Department of Medicine, Nanjing, Jiangsu, China; 5Division of Renal Disease, 
Department of Medicine, Shanghai, China.


OBJECTIVE: The purpose of this investigation is to investigate the morbidity 
(prevalence) of chronic kidney disease (CKD) and the risk factors in a part of population 
in a community in Pudong New Area, Shanghai. METHODS: 520 adult residents of 
the age 20 and above from Meiyuan Subdistrict of Pudong New Area were randomly 
selected, from July 2006 through January 2008, to answer questionnaire and to have health 
examination. The laboratory test achieved the results of urinal albumin/creatinine ratio 
(ACR) (abnormal: ≥ 30 mg/g), regular morning spot urine dipstick of hematuria confined 
by urine microscopy (abnormal:>3 red blood cells/Hp), amylaceum, and blood fat. The 
abbreviated MDRD equation is applied to estimate the glomerular filtration rate (eGFR, 
abnormal: < 60ml/min-¹ [1.73m²]). Also applied in statistics is the SPSS11 statistical 
software. The association of kidney damage indicator with age, gender, hypertension, 
diabetes mellitus, smoking, income, education, cholesterol, triglyceride and smoking 
were detected. RESULTS: Eligible data of 504 subjects were collected in the study. The 
prevalence of albuminuria was 6.76% (95%CI: 4.21%∼9.31%). After the adjustment of age 
and gender component, the prevalence of hematuria was 2.82 (95% CI: 1.51%∼4.13%), of 
the reduced renal function, 1.25% (95%CI: 0.29%∼2.21%). Approximately 8.94% subjects 
had at least one indicator of kidney damage. Age, hypertension and diabetes mellitus were 
independently associated with CKD. CONCLUSION: The prevalence of chronic kidney 
disease in Shanghai Pudong Meiyuan Subdistrict is 8.94%, and the recognition is 36.14%. 
The independent risk factors associated with chronic kidney disease are age, triglyceride, 
hypertension and diabetes mellitus.
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Standardized Mortality Ratios for Total Death, Cardiac Death, 
Cerebrovascular Death, Death by Pneumonia and Malignant Disease 
Death among Japanese Hemodialysis Patients  Masaki Ohsawa,1 Yosuke 
Fujishima,1 Kozo Tanno,1 Kazuyoshi Itai,1 Toshiyuki Onoda,1 Kiyomi Sakata,1 
Akira Okayama,3 Motoyuki Nakamura,4 Tomoaki Fujioka.2  1Hygiene and 
Preventive Medicine, Iwate Medical University, Morioka, Japan; 2Department 
of Urology, Iwate Medical University, Morioka, Japan; 3The First Institute of 
Health Service, Japan Anti-Tuberculosis Association, Tokyo, Japan; 4Division 
of Cardiovasuclar Medicine, Nephrology and Endoclinology, Department of 
Internal Medicine, Iwate Medical University, Morioka, Japan.


Tangible cause-specific mortality rates among hemodialysis patients (HD pts) have 
not been determined based on a population-based study in Japan. A total of 1213 HD 
pts were enrolled. Number of deaths, crude mortality rates, age-adjusted mortality rates 
(based on WHO Standard population) and standardized mortality ratios (SMRs) and their 
95% confidence intervals (based on Vital Statistics of Japan 2005) for each cause of death 
(cardiac, cerebrovascular, pneumonia and malignant disease) among HD pts were estimated. 
The observed patient-years were 4734 patient-years. Mean follow-up period was 3.9 years. 
A total of 423 patients had died during five-year observation period. Numbers of deaths, 
crude mortality rates, age-adjusted mortality rates and SMRs (95% CIs) for each cause of 
death among HD pts are shown in the table.
Crude mortality rates, age-adjusted mortality rates and SMRs (95%CIs)
Cause of death death crude mortality age-adjusted mortality SMR (95%CI)
Male HD pts (n=778)
total death 289 96.6 50.4 5.59 (4.94-6.23)
cardiac 92 30.8 14.2 12.3 (9.78-14.8)
cerebrovascular 40 13.4 8.9 7.03 (4.86-9.22)
pneumonia 44 14.7 5.8 8.67 (6.11-11.2)
malignant 19 6.4 2.7 1.05 (0.58-1.51)
Female HD pts (n=435)
total death 134 76.9 39.9 6.94 (5.76-8.11)
cardiac 39 22.4 8.7 11.5 (7.87-15.1)
cerebrovascular 21 12.0 9.4 7.89 (4.52-11.3)
pneumonia 16 9.2 3.3 8.57 (4.37-12.8)
malignant 2 1.1 0.4 0.37 (0-0.89)
Mortality rates are expressed as /1000 patient-years


Risks for total death, cardiac death, cerebrovascular death and death due to pneumonia 
were 6 to 12-fold higher in HD pts than those in total Japanese population.
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Modulators of Angiogenesis, PlGF and sFlt-1, Predict Mortality in 
Hemodialysis (HD) Patients (pts)  Tetsu Miyamoto,1 Vallabh O. Shah,2 Sharon 
Maynard,3 Abdul Rashid Qureshi,1 Juan Jesus Carrero,1 Jonas Axelsson,1 Olof 
Heimburger,1 Bengt Lindholm,1 Peter Barany,1 Peter Stenvinkel,1 Dominic 
S. C. Raj.1  1Div of Renal Medicine and Baxter Novum, Karolinska Institutet, 
Stockholm, Sweden; 2Dept of Nephrology and Epidemiology, Univ of NM Health 
Sciences Center, Albuquerque; 3Div of Renal Disease and Hypertension, George 
Washington University Associates, Washington, DC.


The vascular endothelial growth factor family of proteins exhibit multiple functions, 
including modulation of angiogenesis and inflammation but their role in HD pts is not 
well studied.


Circulating proangiogenic placental growth factor (PIGF) and antiangiogenic soluble 
fms-like tyrosine kinase-1 (sFLT-1 or sVEGFR-1) were measured by ELISA in 161 HD 
pts (median follow up 41 [11-50] months) and were related to inflammation, nutrition and 
cardiovascular status, and survival.


PlGF (median 6.95 [0.19-15.5] pg/mL) correlated negatively with S-albumin and 
total homocysteine and positively with IL-6, CRP and IL-10. sFLT-1 (median 108 [69-
160] pg/mL) correlated positively with age, IL-6, long pentraxin-3, TNFα, pro-BNP, and 
osteoprotegerin and negatively with S-albumin, homocysteine, fetuin, and IGF-1. Pts within 
highest tertile of PIGF (p=0.04) and sFLT-1 (p=0.004) had worst survival; HR 1.68 (95% CI 
1.01-2.81, p=0.04) and HR 1.94 (95% CI 1.23-3.05, p=0.004). In Cox, pts with high PIGF 
and high sFLT-1 had highest HR vs pts with low PIGF and low sFLT-1 [HR 2.74 (95% CI 
1.42-5.26, p=0.002)], but after adjustment for age, sex, comorbidities, inflammation and 
malnutrition (SGA), the risk was reduced [HR 1.82 (95% CI 0.94-3.56, p=0.07)].


High PIGF and sFLT-1 levels are associated with inflammation and other cardiovascular 
risk factors and predict mortality in HD pts suggesting that modulators of angiogenesis 
may play an important role in the clinical outcome of dialysis pts.
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Impact of a Randomized Controlled Trial on Statin Use in Dialysis Patients  
Ngan Lam,1 Arsh K. Jain,1 Dan G. Hackam,1,2 Meaghan S. Cuerden,1 Rita S. 
Suri,1 Cindy Huo,3 Ping Li,3 William F. Clark,1 Amit X. Garg.1,2,3  1Department 
of Medicine, University of Western Ontario, London, ON, Canada; 2Department 
of Epidemiology and Biostatistics, University of Western Ontario, London, ON, 
Canada; 3Institute for Clinical Evaluative Sciences, Toronto, ON, Canada.


Randomized trials provide high quality evidence for patient care. We examined for 
changes in statin prescribing after the publication of the 4D trial in July 2005, a randomized 
study which demonstrated no benefit of statins among diabetic patients receiving 
hemodialysis. We conducted a retrospective, population-based, time series analysis with 
change-point regression. We linked health administrative data for all diabetic hemodialysis 
patients living in Ontario, Canada with similar characteristics to the 4D sample. From 
September 1994 to July 2005, the rate of statin use increased by 13.9-fold, from 43 to 597 
per 1000 patients. After the publication of 4D, rather than diminish, statin use continued 
to rise to an absolute utilization of 676 per 1000 patients by December 2007 (total annual 
medication cost 490 424 dollars CAD per 1000 patients). These temporal patterns in statin 
use closely mimicked trends in the diabetic population not receiving dialysis. The 4D trial 
had no impact on statin use when we restricted the analysis to incident statin prescriptions 
or expanded the characteristics of dialysis patients who were considered. In conclusion, 
the publication of a large, expensive randomized controlled trial in patients receiving 
hemodialysis had no impact on clinical practice. Growth in statin prescribing both before 
and after a high profile renal trial confirms the use of common cardiovascular medications 
in this patient population is influenced by other factors.
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Seasonal Variation in Death among Patients Established on Haemodialysis  
Bhrigu Raj Sood, James Marsh.  Renal Unit, St Helier Hospital, Carshalton, 
Surrey, United Kingdom.


Aim Cardiovascular disease is the main cause of death in patients on haemodialysis. The 
expected rate of attrition is expected to be uniform throughout the year. We analysed seasonal 
variation in death rate among the prevalent dialysis patients in a large single center.


Methods We investigated number of deaths in established (>90 days) dialysis patients 
between 1/3/2004 to 28/02/2009. Date of death was collected for all patients. Seasons were 
defined by months as follows: spring (Mar-May), summer (Jun-Aug), autumn (Sep-Nov), 
and winter (Dec-Feb). The data was analysed for variance using ANOVA.


Results 576 patients on haemodialysis died during this period. Of these 365 were in 
established patients. Average duration for which these patients were on dialysis was 920 
days. There was a significant variance in number of deaths by season which were 74, 73, 
107 and 111 during spring, summer, autumn and winter respectively. (p=0.003).
Number of deaths in established patients on haemodialysis by season for years 2004 to 2008


2004-5 2005-6 2006-7 2007-8 2008-9 Total
Prevalent patients 360 399 454 523 594
Spring 16 13 11 17 17 74
Summer 10 13 15 17 18 73
Autumn 17 17 18 25 30 107
Winter 18 16 27 18 32 111
Total Deaths (%) 61 (16.9) 59 (14.8) 71 (15.6) 77(14.7) 97(16.3) 365


Conclusion This study indicates disproportionate number of deaths in established 
dialysis patients during autumn and winter months. Some studies indicate higher 
cardiovascular mortality in non dialysis population in winter months, attributing that to low 
vitamin D levels and increased blood pressure. This study has stimulated further analysis 
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to investigate cause of death, co morbidities, blood pressure control and PTH levels. This 
might help us to identify a vulnerable sub-population and to increase surveillance during 
these months.
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Dialysate Potassium Concentration and Risk of Peridialytic Cardiac Arrest 
among Hyperkalemic Hemodialysis Patients  Patrick H. Pun, Ruediger 
W. Lehrich, John Paul Middleton.  Medicine, Nephrology, Duke University, 
Durham, NC.


Hyperkalemia may contribute to excess cardiac arrhythmias and subsequent mortality 
among hemodialysis patients, but previous studies have also shown a consistent association 
between the use of low potassium (K) dialysate and increased risk of cardiac arrest 
(CA). We sought to examine the influence of low K dialysate on the risk of peridialytic 
CA among hyperkalemic hemodialysis patients. We previously designed a case control 
study from among 43,200 US Davita (formerly Gambro) hemodialysis patients between 
2002-2005. Using this resource, we identified 182 subjects who experienced a witnessed 
peridialytic cardiac arrest and had a last recorded pre-dialysis serum K of ≥5.0 meq/L, and 
we compared them with 590 hyperkalemic (K ≥ 5) controls. We examined the unadjusted 
and adjusted odds of cardiac arrest based on last known dialysate K concentration using 
logistic regression techniques. 29% of cardiac arrest patients were using low (<2 meq/L) K 
dialysate at the time of the arrest compared to 17% of controls. There were no differences 
in age or dialysis vintage between the two groups, but the cardiac arrest group had a higher 
mean predialysis serum K (5.7 vs. 5.6, p=0.03) and a greater prevalence of congestive heart 
failure (41% vs. 29%, P<0.01). After accounting for differences in demographic factors, 
cardiac comorbidities, and predialysis serum K, use of low K dialysate was associated with 
an increased risk of CA (adjusted OR 1.9, 95% CI 1.3-2.8). Subgroup analysis revealed that 
the increased risk associated with low K dialysate was observed primarily among patients 
with predialysis serum K between 5.0-6.0.


We conclude that the use of low K dialysate < 2 meq/L to manage patients with moderate 
hyperkalemia (K<6) may be associated with an increased risk of CA, and alternate dialysis 
strategies for managing hyperkalemia should be investigated.
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Low Levels of IgM Antibodies Against Phosphorylcholine-A Increase 
Mortality Risk in Patients Undergoing Hemodialysis  Juan J. Carrero,1 Xiang 
Hua,2 Abdul R. Qureshi,1 Peter Barany,1 Olof Heimburger,1 Bengt Lindholm,1 
Johan Frostegard,2 Peter Stenvinkel.1  1Renal Medicine and Baxter Novum, 
Karolinska Institutet, Sweden; 2Medicine, Karolinska Institutet, Sweden.


Background: Atherosclerosis is an inflammatory disease where oxidized low 
density lipoprotein may play an important role through phosphorylcholine (PC)-
exposing inflammatory phospholipids. Both atherosclerosis and its clinical consequence 
cardiovascular disease (CVD) are highly prevalent in patients with end-stage renal disease 
(ESRD). We here study the association between IgM antibodies against phosphorylcholine-A 
(anti-PC) and risk of death in patients undergoing hemodialysis (HD).


Methods: We performed a prospective observational study examining the relationship 
between anti-PC concentrations and mortality risk in a well-characterized cohort of 203 
prevalent HD patients (56% men, median age 66 [interquartile range 51-74] years, vintage 
time 29 [15-58] months) with a mean follow-up period of 41 (20-48 months).


Results: Median anti-PC levels were lower in HD patients with systemic collagen 
vascular disease (18.9 vs 45.2 U/ml, P=0.01) and in patients who died during the follow-
up period (29.5 vs 53.9 U/ml; P=0.0008). Patients with anti-PC value below the median 
(42.1 U/ml) had a worse survival presenting a crude hazard ratio (HR) of 2.13 (95% CI 
1.40-3.22). These patients remained at higher risk of death (HR 1.76 [1.13-2.74]) even after 
adjustment for traditional risk factors (age, sex, smoking habits, CKD etiology, CVD and 
diabetes), protein-energy wasting and inflammation (HR 1.70 [1.19-2.68]).


Conclusion: The finding that a low circulating level of natural IgM antibodies against 
PC is an independent predictor of death among HD patients suggests a possible clinical 
role of measurements of this biomarker in this patient population. Further studies are 
warranted to define the potentials for active immunization, with PC as an antigen, or passive 
immunization, aiming at raising levels of protective anti-PC.
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Clinical Significance of Procollagen III N-Terminal Peptide (PIIINP) Level 
in ESRD Patients  Jin Joo Cha, Sun Chul Kim, Hye-Won Kim, Ha Na Yang, 
Myung-Gyu Kim, Sang-Kyung Jo, Won Yong Cho, Hyoung Kyu Kim.  Division 
of Nephrology, Department of Internal Medicine, Korea University Hospital, 
Seoul, Republic of Korea.


Nonischemic heart disease characterized by cardiac fibrosis and microvessel disease 
is considered to be responsible for cardiovascular disease in patients with chronic kidney 
disease. Recent studies in non-CKD patients demonstrated collagen turnover markers (e.g, 
PINP, PIIINP) as useful indicators of cardiac fibrosis, which is an important feature of left 
ventricular hypertrophy and diastolic dysfunction. The aim of this study was to evaluate 
the clinical significance of PIIINP as a predictive marker of diastolic dysfunction in ESRD 
patients. Seventy eight ESRD patients undergoing renal replacement therapy (RRT) were 
included in the study. Demographics and laboratory data including serum procollagen 
III N-terminal peptide level (PIIINP) were collected. diastolic dysfunction(DD) and Left 
ventricular hypertrophy (LVH) were diagnosed using 2-dimensional echocardiography. 
There were no significant differences in median age, gender, dialysis frequency, and dialysis 
duration between patients without DD (n=50) and with DD (n =28). However, PIIINP level 
significantly increased in patients with DD (2.98±1.61 U/mL vs 2.12±0.73 U/mL, p=0.002) 
and the presence of DD was also positively correlated with PIIINP level in multivariate 
analysis (β=0.85, p=0.002). Although echocardiographic studies revealed no significant 
correlation in left ventricular mass index with PIIINP level in ESRD patients, subgroup 
analysis showed significant positive correlation between PIIINP and LVMI in PD patients 
(β=1.01 p=0.002). Additional analysis in predialysis CKD patients demonstrated negative 
correlation of PIIINP with estimated GFR (p<0.001), suggesting that renal excretion is 
important in determining serum level of PIIINP. In conclusion, this study demonstrated 
that high serum PIIINP level was associated with the presence of DD in ESRD patients 
undergoing RRT, indicating that serum PIIINP might be used as a useful noninvasive 
marker of DD in ESRD patients.
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Aspirin, Mortality and Cardiovascular Events: A Propensity-Matched 
Dialysis Cohort Study  Bernard G. Jaar,1 Laura C. Plantinga,2 Stephen M. 
Sozio,1 Nancy E. Fink,1 Josef Coresh,1 Rulan S. Parekh,1 Neil R. Powe.2  
1Medicine, Johns Hopkins University, Baltimore, MD; 2Medicine, University 
of California, San Francisco, CA.


Cardiovascular (CV) disease remains the leading cause of death in dialysis patients. 
Strong evidence about the efficacy of aspirin (ASA) use for primary or secondary 
prevention of CV events in dialysis patients is lacking. In a national cohort study of 1041 
incident dialysis patients, we examined outcomes [coronary artery disease (CAD) events, 
cerebrovascular disease (CVD) events, peripheral vascular disease (PVD) events, CV 
mortality, and all-cause mortality)] associated with the use of ASA at start of dialysis. 
Relative hazards (RHs) were obtained from Cox proportional hazards models adjusted for 
demographics (age, sex, race), clinical factors (smoking, body mass index, diabetes, CV 
disease), and laboratory values (albumin, creatinine, C-reactive protein, calcium-phosphate 
product). In the overall cohort, compared to patients not using ASA, those on ASA were 
older; more likely to be male, white, diabetic; have PVD, CAD, and CVD; and have lower 
serum albumin and creatinine (P<0.05 for all). To minimize bias related to confounding by 
indication, we performed a propensity-matched cohort analysis (n=570), in which patients 
who received and did not receive ASA were matched on their probability of being on ASA, 
thus simulating a randomized study (see Table).
Outcome Adjusted RH Propensity-matched cohort RH
All-cause mortality 0.82 (0.66-1.02) 0.76 (0.62-0.94)
CV mortality 1.26 (0.94-1.64) 1.17 (0.89-1.56)
1st CAD event 1.50 (1.14-1.96) 1.42 (1.09-1.85)
1st CVD event 0.87 (0.57-1.32) 0.98 (0.64-1.49)
1st PVD event 1.18 (0.84-1.66) 1.20 (0.85-1.70)


These data suggest ASA use is associated with lower all-cause mortality and rather 
than CV protection, possibly increased CV risk. The association of ASA with increased 
risk of CAD events may be partially due to residual confounding by unmeasured factors 
that might influence both treatment indication and risk of CAD events. These results should 
be confirmed in randomized controlled trials.
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Abdominal Aortic Calcification Is an Independent Predictor of Mortality 
in Peritoneal Dialysis Patients  F. Martino, P. Di Loreto, C. Crepaldi, M. 
Rodighiero, D. Giacomini, A. Chronopoulos, S. Savastano, C. Ronco.  


Background:
Abdominal aortic calcification (AAC) is reported as a predictor for cardiovascular 


mortality in hemodialysis patients. Peritoneal dialysis (PD) population differs from 
hemodialysis in terms of mortality risk for many reasons: profile of extracellular volume, 
control of blood pressure, survival, glycemic and lipidic metabolism. At present, there is 
no data about PD and AAC.


Aim: Evaluate the prognostic role of ACC score on death from any cause in PD 
patients.


Methods:
We performed a prospective study on 74 PD patients who had an X-ray of the left 


lateral abdomen to measure the validated Kaupilla AAC score.
We evaluated age, sex, duration of RRT, cardiopathy,diabetes, hypertension and 


the following parameters: BNP, PTH, Na, K, Ca, P, uric acid, HbA1c, cholesterol, and 
triglyceride.


Continuous normally distributed variables were reported as the mean value ± 
SD.Continuous non normally distributed variables were presented as median values and 
interquartile range (IQR). Mann-Whitney U, and Pearson’s chi-square tests were used to 
compare continuous and categorical variables. Kaplan-Meier method was used to calculate 
survival. Multivariable Cox regression models addressed time to death.


Results:
The median period of follow-up was 167 days (IQR 122.5 – 196 dd). Mortality for 


any cause was 6.8%.
In univariate analysis AAC score (p = 0.0004), BNP (p=0.02) and PTH (p=0.03) were 


significantly associated with mortality.


In multivariate analysis, we found that ACC score (H.R.: 1.205; p= 0.03) was the only 
independent predictor of any cause mortality.


Conclusion:
We demostrate for the first time that ACC score is an independent predictor of mortality 


in peritoneal dialysis patients.
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Progression of Aortic Arch Calcification and All-Cause and Cardiovascular 
Mortality in Chronic Hemodialysis Patients  Tetsuya Ogawa,1 Nami Matsuda,1 
Ayuko Fujiu,1 Yoshitaka Ando,2 Kosaku Nitta.1  1Department of Medicine, Kidney 
Center, Tokyo Women’s Medical University, Shinjuku-ku, Tokyo, Japan; 2Dialysis 
Unit, Hidaka Hospital, Takasaki-city, Gunma, Japan.


Objective: Although aortic arch calcification (AoAC) is reported as a predictor for 
cardiovascular mortality in the general population, it is unknown whether this is also true 
in hemodialysis (HD) patients in whom vascular calcification and cardiovascular diseases 
are highly prevalent.


Methods: The enrolled study subjects were 401 patients (270 men and 131 women) on 
chronic HD therapy. Calcification of the aortic arch was semiquantitatively estimated with 
a score (AoACS) on plain chest radiography. Survival curves were estimated by means of 
the Kaplan-Meier method and evaluated using log-rank test.


Results: AoAC was present in 203 patients (50.6%). During a follow-up period of 4.0 
years, there were 72 all-cause deaths, of which 41 were from cardiovascular diseases. Of 
patients with and without AoAC, 15.2% and 20.7% died, respectively (11.3% and 6.6% of 


cardiovascular diseases, respectively). Kaplan-Meier analysis showed that cardiovascular 
mortality was significantly greater in patients with AoAC compared to those without 
(P=0.0396, log-rank test). Multivariate Cox proportional hazards analysis found that the 
presence of AoAC was significantly associated with increased cardiovascular mortality 
(hazard ratio, 2.556; 95% confidence interval, 1.006 to 6.490; P<0.05) after adjustment 
for age, presence of diabetes, body mass index, diastolic blood pressure, and serum 
albumin level.


Conclusion: The presence of AoAC is significantly associated with cardiovascular 
mortality in HD patients, suggesting that careful attention should be given to the presence 
of AoAC in a plain chest radiograph as a prognostic indicator.
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Lower Hospitalization Utilization among Paricalcitol Treated Versus 
Calcitriol Treated African American Patients on Chronic Hemodialysis  
Samina Khan, Dennis L. Andress, Michael Amdahl, Steven Marx, Paul Audhya.  
Abbott Laboratories, Abbott Park, IL.


Background: African Americans experience a disproportionately high burden of 
chronic kidney disease. We evaluated the relationships between paricalcitol and calcitriol 
with hospital utilization among African American patients on chronic hemodialysis.


Methods: Data from a large, national dialysis provider were analyzed for 4617 patients 
who received ≥10 doses of intravenous paricalcitol (N = 1947) or calcitriol (N = 2670) 
monotherapy from January 1999 to November 2001. Negative binomial regression modeling 
was used to compare the effect of paricalcitol to calcitriol in all cause and cardiovascular 
related hospitalizations controlling for independent variables.


Results: The gender and presence of diabetes were similar between the two groups. 
Although patients who received paricalcitol were younger (mean 58 years versus 59 
years, P<0.05), they had significantly higher mean serum intact parathyroid hormone 
(iPTH), calcium, and phosphorous levels at baseline (589 pg/mL, 8.6 mg/dL, and 5.2 mg/
dL; respectively) compared with calcitriol treated patients (521 pg/mL, 8.3 mg/dL; and 
5.1 mg/dL, P<0.05; respectively). Paricalcitol treated patients also had longer duration of 
hemodialysis prior to initiation of treatment compared with calcitriol treated patients (mean 
69 days versus 47 days; P<0.05). Paricalcitol therapy was associated with 11% fewer all 
cause hospitalizations, 24% fewer days of all cause hospitalizations, and 25% fewer days 
of cardiovascular related hospitalizations per year (P<0.05; respectively).


Conclusions: In African American patients, paricalcitol was associated with lower all 
cause and cardiovascular related hospital utilization when compared with calcitriol.
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Association of LDL Particle Size and Survival in Maintenance Hemodialysis 
Patients  Antigone Oreopoulos,1 Youngmee Kim,1 Wael Salameh,2 Richard E. 
Reitz,2 Michael P. Caulfield,2 Allen Nissenson,3 Csaba P. Kovesdy,4 Kamyar 
Kalantar-Zadeh.1  1Harold Simmons Center, LABioMed at Harbor-UCLA, 
Torrance, CA; 2Quest Diagnostics Nichols Institute, San Juan Capistrano, CA; 
3DaVita, Lakewood, CO; 4Salem VAMC, Salem, VA.


In hemodialysis (HD) patients (pts), traditional measures of lipoproteins are 
not associated with mortality. Direct determination of lipoprotein particle sizes and 
concentrations by novel “Ion Mobility Analysis” may provide more direct, accurate and 
reproducible measurement of size and concentration of lipoproteins. We hypothesized that 
smaller LDL particle size is associated with higher death risk in HD pts. We measured 
LDL particle size in stored sera of a cohort of 235 HD pts and examine 3 yr survival 
(1/2004-12/2006). LDL particle size was 222.5±10.8 angstrom (A) (min: 190.7, max: 
246.9 A). Naïve LDL, HDL and triglyceride did not correlate with mortality. However, 
the smallest LDL size quartile (using 3rd quartile as reference) was associated with 2.4 
times higher death hazard ratio (HR) (95% CI: 1.2-5.5) after multivariate adjustment for 
age, gender, vintage, diabetes, Black race (case-mix), LDL, HDL, triglyceride and serum 
albumin (MICS) (table):
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Death Hazard Ratio (HR) (and 95% CI) of LDL Particle Size Quartiles
LDD size quartiles 1st quartile (n=56) 2nd quartile (n=59) 3rd quartile (n=59) 4th quartile (n=61)
LDL size (A) <219.1 219.1 to 224.3 224.3 to 229.6 >=229.6
HR (Case-mix) 2.2 (1.1-4.6) 2.1 (1.1-4.4) 1 (reference) 1.6 (0.8-3.2)
HR (MICS) 2.4 (1.2-5.5) 2.4 (1.2-5.0) 1 (reference) 1.6 (0.8-3.5)


Cubic spline Cox models for LDL size was consistent with the quartile analyses (see 
figure).


Hence, LDL particle size determination using the novel Ion Mobility methodology 
provides information related to risk of death not provided by standard lipid parameters 
in MHD patients.
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Interaction between Abdominal Obesity and Dysplipidemia in the 
Prediction of Overall and Cardiovascular Mortality in ESRD  M. Postorino,1 
C. Marino,1 G. Tripepi,1 C. Zoccali,1 CREDIT Working Group.2  1Clin. Epid. and 
Physiopath. of Renal Dis. and Hypert. & Nephrology Unit, CNR-IBIM – Riuniti 
Hospital, Reggio Calabria, Italy; 2CREDIT Working Group.


Abdominal obesity predicts death and CV events in ESRD (JACC 2009; 1265-72). 
Since visceral fat is a major lipid reservoir, we investigated whether abdominal obesity 
modifies the effect of serum cholesterol and triglycerides on all-cause and CV death in 
537 ESRD patients. Cholesterol (r=0.16) and triglycerides (r=0.26) were directly related 
to waist circumference (WC) (P<0.001). During the follow-up (average: 29 months) 182 
patients died, 113 of them for CV causes. In Cox models adjusting for BMI, dialysis vintage, 
traditional risk factors, Hb, Ca x P and CRP there was an interaction between WC with 
serum lipids for predicting all-cause (WC*cholesterol: P=0.02; WC*triglycerides: P<0.001) 
and CV death (WC*cholesterol: P=0.006; WC*triglycerides: P<0.001).


Cholesterol signals a progressively increasing risk at WC thresholds above 130 cm 
(all cause death) and 110 cm (CV death) and viceversa. Similar results were obtained also 
for the WC-triglycerides interaction. Abdominal obesity modifies the effect of cholesterol 
and triglycerides on all cause and CV death in ESRD. These observations generate the 
hypothesis that correction of hypercholesterolemia/hypertriglyceridemia in ESRD patients 
with large WC may improve life expectancy in this population.


*CREDIT working group
S.Chiarella, V.Martire, O.Santoro, G.Scida, G.Ascoli, AF.Minisci, E.D’Anello, 


A.Reina, R.Pititto, A.Foscaldi, A.Mellace, G.Mazza, V.Rocchetti, P.Procopio, R.Roberti, 
F.D’Agostino, C.Franco, I.Maimone, ML.Mannino, A.Sellaro, E.Garofalo, C.Fornaciari, 
D.Plutino, M.Rovito, FS.Fabiano, N.Lucà, G.Rizzuto, M.Senatore, E.Barreca, O.Marzolla, 
D.Galati, A.Pugliese, F.Grandinetti, M.Gullo, V.Bruzzese, M.De Gaudio, M.Bovino, 
G.Alati.
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The Ratio of Low-Density Lipoprotein Cholesterol (LDL-C) to High-Density 
Lipoprotein Cholesterol (HDL-C) Is a Predictor of Cardiovascular Events 
in Hemodialysis Patients  Rieko Eriguchi,1 Junko Umakoshi,2 Yuzuru Sato.2  
1Fukuoka Renal Clinic, Chu-ou-ku, Fukuoka City, Fukuoka Prefecture, Japan; 
2Sato Junkanki Hospital, Matsuyama City, Ehime Prefecture, Japan.


Backgroud: Chronic hemodialysis patients are at an increased risk of cardiovascular 
disease. Recently, low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein 
cholesterol (HDL-C) and LDL-C/HDL-C ratio have been noticed as the factors in relation 
to cardiovascular events for the general population. However, the relationship in chronic 
hemodialysis patients has not been proved.


Study Design: three year observational study
Methods: A cohort of chronic hemodialysis patients in a single center (N=193) was 


followed from January 2006 to December 2008. We evaluated for 3 years whether they 
had cardiovascular events or not. Noticing LDL-C, HDL-C and LDL-C/HDL-C ratio, the 
hazard ratios for cardiovascular events were calculated with multivariate Cox proportional 
analysis after adjusting for baseline clinical and laboratory variables. Results: During the 3 
years, 38 people experienced cardiovascular events, whereas 155 people didn’t. Of the 38 
people with cardiovascular events, the rate of Diabetes mellitus and previous cardiovascular 
events was higher. The level of CRP, LDL/HDL-C ratio was higher. The level of HDL-C 
was lower. The group where the HDL-C was less than 40 mg/dl or LDL/HDL-C was more 
than 1.58 had more incidences of cardiovascular events. In multivariate analysis and with 
specific regard to cardiovascular events, having DM, higher levels of CRP, or higher ratio 
of LDL/HDL were significant factors. The hazard ratios were increased by a factor of 
2.31, 1.10, and 2.45 respectively.Conclusion: The ratio of low-density lipoprotein (LDL) 
cholesterol to high-density lipoprotein (HDL) cholesterol is a predictor of cardiovascular 
events in hemodialysis patients.


Disclosure of Financial Relationships: nothing to disclose


TH-PO321


Implication of Glycosylated Hemoglobin Level on Mortality in Nondiabetic 
Hemodialysis Patients  Huseyin Toz,1 Gulay Asci,1 Soner Duman,1 Hamad 
Dheir,1 Devrim Bozkurt,1 Savas Sipahi,1 Mehmet Ozkahya,1 Ercan Ok.1,2  
1Ege University School of Medicine, Izmir, Turkey; 2Fresenius Medical Care, 
Turkey.


Introduction: Glycosylated hemoglobin (HbA1c) is reported to be an independent 
predictor of mortality in non-diabetic healthy people and patients with stage 3 to 4 chronic 
kidney disease. Importance of HbA1c level in non-diabetic HD patients is unknown.


Aim: We prospectively investigated the impact of HbA1c on all-cause and cardiovascular 
(CV) mortality in a large group of prevalent non-diabetic HD patients.


Methods: HbA1c was measured quarterly in 534 non-diabetic HD patients (mean age 
57±14 years, HD duration 58±46 months) enrolled into a clinical trial (EGE STUDY, 
NCT00295191). The cases were prospectively followed between December 2005 and 
February 2009. Time-averaged data were used to evaluate the relationship between HbA1c 
levels and overall mortality.


Results: Mean HbA1c level was 4.9±0.5% (3.3-6.9%). HbA1c was positively correlated 
with age, BMI and CVD history, hemoglobin, hs-CRP and lipid parameters, and inversely 
correlated with URR and iPTH levels.


During a mean follow-up of 28±10 months, 75 (14%) patients died, 35 (47%) from 
CV causes. Kaplan-Meier analysis demonstrated that both overall and CV mortalities were 
higher in patients with HbA1c >4.9% compared to patients with HbA1c ≤4.9% (p: 0.03 and 
p: 0.02, respectively). In fully-adjusted model, per 1% higher HbA1c was associated with 
2.7- and 3.1-fold increase in the risk of all-cause and CV mortality, respectively.


Conclusion: These data demonstrate that HbA1c is a strong predictor of both all-cause 
and CV mortality in nondiabetic prevalent HD patients.


Disclosure of Financial Relationships: nothing to disclose
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Prevalence and Prognostic Implications of Metabolic Syndrome in Chinese 
Peritoneal Dialysis Patients  Bonnie C. H. Kwan, Cheuk-Chun Szeto, Chi-Bon 
Leung, Kai-Ming Chow, Wing-Fai Pang, Philip K. T. Li.  Medicine, Chinese 
University of Hong Kong, Hong Kong.


Background In the general population, metabolic syndrome (MES) is strongly associated 
with cardiovascular risk. We studied the prevalence of MES in Chinese peritoneal dialysis 
(PD) patients and explored its relationship with cardiovascular and overall mortality.


Methods A retrospective analysis was performed on all PD patients on peritoneal 
dialysis at our centre in June 1999. MES was diagnosed according to the modified criteria 
of the National Cholesterol Education Program Adult Treatment Panel III. All patients 
were followed for up to eight years.


Results There were 212 patients, with 103 females. Mean age was 52.0 ± 12.8 years; 
mean duration of dialysis 40.6 ± 29.2 months. For the diagnostic criteria of MES, 38 patients 
(15.6%) had high body mass index, 112 (52.8%) had high triglycerides, 129 (60.8%) 
had low high-density lipoprotein, 171 (80.7%) had hypertension, and 114 (53.8%) had 
dysglycemia. Taken together, 113 patients (53.3%) had MES. The 8-year cardiovascular 
survival for patients with and without MES were 37.1% and 58.1% respectively (log 
rank test, p = 0.007), and actuarial survival were 14.6% and 27.6% respectively (log rank 
test, p = 0.035). With multivariate Cox regression analysis, however, MES was not an 
independent predictor of cardiovascular survival or actuarial survival after adjusting for 
clinical confounders.


Conclusions Metabolic syndrome is common amongst Chinese PD patients. In this 
study, PD patients with MES had a statistically higher cardiovascular and overall mortality, 
however, MES is not an independent predictor of survival. The prognostic relevance of 
MES in PD patients requires further study.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis Modality Choice in Patients with Diabetes Mellitus, Cardio- or 
Cerebrovascular Disease, or Malignancy in Europe  M. W. M. van de 
Luijtgaarden, M. Noordzij, V. S. Stel, K. J. Jager, Participating National/Regional 
Renal Registries.  ERA-EDTA Registry, Dept of Medical Informatics, AMC, 
University of Amsterdam, Amsterdam, Netherlands.


Background: The prevalence of comorbidities at the onset of end-stage renal disease 
is rising. We aimed to assess dialysis modality choice in patients with diabetes mellitus, 
cerebrovascular disease (CD), peripheral vascular disease (PVD), ischemic heart disease 
(IHD), or malignancy (MAL).


Methods: ERA-EDTA Registry data from 18,503 incident dialysis patients (1998-2006) 
with data on comorbidity at the start of dialysis from Austria, Belgium (French-speaking), 
Catalonia (Spain), Finland, Greece, Norway, Sweden, and the UK were included. Day 
91 on dialysis was considered as start of treatment. We performed multivariate logistic 
regression analyses stratified for gender to assess the “risk” of receiving treatment with 
peritoneal dialysis (PD) compared to hemodialysis (HD).


Results: Of the participating patients, mean (SD) age was 63 (15) yrs, 62% were male, 
and 82% were on HD. The risk of receiving PD significantly decreased with increasing age; 
we found an odds ratio (OR) of 0.53 (95% CI: 0.45-0.63) for males ≥70 years, and of 0.30 
(95% CI: 0.25-0.37) for females ≥70 years (reference group: 20-44 years). Patients with 
PVD, CD, and MAL were significantly less likely to receive PD when compared to patients 
without those conditions (ORs between 0.65 [95% CI: 0.56-0.76] and 0.72 [95% CI: 0.64-
0.81]). In diabetics, the risk of receiving PD compared to HD was only higher in men (OR: 
1.19, 95% CI: 1.07-1.33). The presence of IHD had no significant influence on modality 
choice. Finally, the presence of multiple comorbidities was negatively associated with the 
risk of receiving PD; patients with 3-5 comorbidities had a 16% lower risk of receiving PD 
compared to those without reported comorbidities (OR: 0.84, 95% CI: 0.72-0.97).


Conclusion: Based on data from 8 European renal registries, we conclude that incident 
patients with higher age, PVD, CVD, MAL, and multiple comorbidities are less likely to 
receive PD as dialysis treatment. Contrasting, the presence of IHD does not influence the 
risk of receiving either PD or HD.


Disclosure of Financial Relationships: nothing to disclose
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Sensitivity of Cardiac Arrest Reporting on the Centers for Medicare and 
Medicaid Services End Stage Renal Disease Death Notification Form  Patrick 
H. Pun, Ruediger W. Lehrich, John P. Middleton.  Medicine, Nephrology, Duke 
University, Durham, NC.


Sudden cardiac death (SCD) is the leading cause of death among US maintenance 
hemodialysis patients based on cause of death reported on death notification (DN) forms 
mandated by Centers for Medicare & Medicaid services (CMS). However, reliance on 
administrative data to determine cause of death may result in substantial misclassification. 
Depending on the definition applied, previous studies have reported a sensitivity of the 
CMS DN form of 39% to 67% when compared to carefully adjudicated accounts of SCD. 
We conducted this study to estimate the sensitivity of cardiac arrest reporting on the 
CMS DN form among a large, carefully adjudicated cohort of hemodialysis patients who 
suffered a witnessed SCD. From among 43,200 US Davita (formerly Gambro) hemodialysis 
patients who dialyzed between 2002-2005, we identified all patients who had experienced 
a witnessed cardiac arrest within outpatient dialysis facilities and subsequently died and 
compared them with cause of death reported on the CMS DN form. 3 independent physicians 
adjudicated qualifying events based on chart review. We identified 782 patients who 
experienced a witnessed cardiac arrest within outpatient dialysis facilities; 404 died less 
than 24 hours after the event. Of these deaths, only 54.2% were coded cardiac arrest, 15.4% 
were coded cardiac arrhythmia, and 13.9% were coded acute myocardial infarction. Other 
causes of death reported included atherosclerotic heart disease (4.0%), cardiomyopathy 
(2.5%) and other (2.2%). Deaths defined as cardiac arrest and cardiac arrhythmia on the 
CMS DN underestimated the true incidence of sudden cardiac death in this cohort, but 
inclusion of acute myocardial infarction combined with other criteria (such as an outpatient 
location of death) may improve the sensitivity of the CMS DN in ascertaining the true 
incidence of SCD. Studies of SCD relying solely on death classification from the CMS 
DN form should be interpreted with caution.


Disclosure of Financial Relationships: nothing to disclose
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Early Systolic Blood Pressure in Incident HD Patients Relates to Mortality 
at 6 and 12 Months  M. Sipahioglu, L. Usvyat, S. Thijssen, N. W. Levin, P. 
Kotanko.  Renal Research Institute, NY.


Low systolic blood pressure (SBP) is associated with higher mortality in HD pts, but 
the effect of change in SBP in the 1st weeks of HD has not been investigated. We studied 
the dynamics of SBP in incident HD pts and investigated the relationship between SBP 
change and mortality in the 1st year of HD.


Incident HD pts surviving > 90 days from start of HD were studied. Baseline SBP (bl-
SBP) was defined as average pre-HD sitting SBP of week 1 - 3. SBP change was defined 
by the slope of SBP (sl-SBP) between week 1 and 12. sl-SBP and bl-SBP were categorized 
into quartiles (Q1, lowest; Q4, highest). Cox regression was used to test for a relationship 
between quartiles of bl-SBP and sl-SBP and mortality at 6 and 12 months with the lowest 
quartiles used as reference.


We studied 3,446 incident HD pts, 48% male, 44% black, 47% white, age 62±15 
years. Between start of HD (week 0) and week 1 SBP fell from 150.5±24.1 to 147.7±22.9 
mmHg (P<.0001) and increased until reaching a plateau at week 12 (mean±95% CI; Fig). 
Q1 bl-SBP was 88 to 134 mmHg; Q1 sl-SBP was -7 to -0.8 mmHg/week. After adjustment 
for age, gender, race, diabetes, CVD, albumin and interdialytic weight gain, Q4 bl-SBP 
(161 to 230 mmHg) was associated with reduced mortality at 6 (HR 0.397; P=0.01) and 
12 months (HR 0.601; P=0.007). Q4 sl-SBP (1.4 to 9.4 mmHg/week) was associated with 
lower mortality at 6 (HR 0.335; P=0.0034) and 12 months (HR 0.467; P=0.0003).


Both higher bl-SBP and steeper sl-SBP are independently related to mortality at 6 
and 12 months. We hypothesize that low bl-SBP and the inability to increase SBP > 1.4 
mmHg/week during the 1st 12 weeks may result from impaired cardiac performance. The 
early increase in BP may follow a decrease in ECV resulting in improved cardiac function. 
Particular attention to cardiac function is warranted in incident HD pts with bl-SBP < 134 
mmHg and SBP decline in weeks 1 to 12.


Disclosure of Financial Relationships: nothing to disclose
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Determinants of Pre-Dialysis Levels and Intra-Dialytic Changes of Cardiac 
Troponin T (cTnT)  S. Assa,1,2 E. C. Witte,1 R. T. Gansevoort,1 R. Westerhuis,2 
P. E. de Jong,1 C. F. M. Franssen.1,2  1Dep of Int Med, Dev Nephrol, UMCG, 
Netherlands; 2Dial Cent Groningen, Netherlands.


Pre-HD (hemodialysis) cTnT levels are elevated in a large proportion of HD patients 
and are associated with outcome. Although it has been hypothesised that elevated cTnT 
levels in HD patients reflect myocardial injury the exact mechanism why cTnT is increased 
is unknown. The aim of this study was to characterise the determinants of elevated pre-HD 
cTnT levels as well as intra-HD rises of cTnT in HD patients. Additionally, we evaluated 
the impact of both pre and post-HD cTnT levels and intra-HD rises in cTnT levels on 
outcome.


Pre and post-HD cTnT levels were measured in a single HD session in 108 stable 
chronic HD patients by a 4th generation assay. Patients were followed up for 2 years for 
the development of major adverse cardiovascular events (MACE).


Median (IQ range) pre-HD cTnT levels were 0.04 (0.020-0.088), with normal values 
being <0.03 µg/L. 53% had levels >0.03 µg/l. Pre-HD cTnT levels were significantly 
associated with male sex, age >65 years, dialysis vintage >3.5 years, LVH, and previous 
MACE (all P<0.05). cTnT levels rose during HD in 69% of patients. Patients whose 
cTnT levels rose during HD were more often male and had higher pre-HD cTnT levels in 
comparison with patients whose cTnT levels did not rise during HD (both P<0.01). The rise 
in cTnT levels correlated significantly with UF volume (P<0.001). The median intra-HD rise 
(25%) exceeded the expected rise due to hemoconcentration. Both pre- and post-HD cTnT 
levels tended to be associated with worse CV outcome (P=0.08 and P=0.09 respectively). 
Intra-HD rises in cTnT levels did not predict outcome (P=0.92).In conclusion, elevated 
pre-HD cTnT levels are predominantly found in patients with factors that are associated 
with an increased CV event rate. Intra-HD rises of cTnT are associated with male sex and 
UF volume and occur more frequently in patients with higher pre-HD cTnT values. These 
results suggest that elevated cTnT may well reflect low-grade and/or repetitive intra-HD 
myocardial injury. The trend of not only pre but also post-HD cTnT levels for a worse CV 
outcome indicates that the latter marker may also serve as a predictor of CV events.
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Ability To Work and Human Activity Profile Scores of Patients Surveyed 
in the Comprehensive Dialysis Study  Nancy G. Kutner,1 Rebecca Zhang,1 
Kirsten L. Johansen.1,2,3  1USRDS Rehabilitation/QOL Special Studies Ctr, Emory 
University, Atlanta, GA; 2Nephrology Section, San Francisco VA Medical Center, 
San Francisco, CA; 3Division of Nephrology, UCSF, San Francisco, CA.


Background: A low percentage of patients maintain paid employment after initiating 
chronic dialysis, but dialysis patients’ “true” inability to work is unknown. Entitlement 
to disability benefits creates a disincentive to gainful employment. Among participants in 
the recent Comprehensive Dialysis Study (CDS), we investigated the association between 
reported “ability to work” and scores on the Human Activity Profile (HAP), an instrument 
that assesses performance of 94 common activities with established average energy 
expenditure requirements.


Methods: The CDS surveyed 1645 incident dialysis patients from 295 randomly 
sampled U.S. dialysis units. Participants were asked “Are you now able to work for 
pay?” and were asked to complete the HAP. After activities the person has stopped doing 
are subtracted from the maximum activity level reported, the Adjusted Activity Score 
(AAS) from the HAP (range 0-94) provides an estimate of a person’s normal daily energy 
expenditure. Lower scores suggest greater impairment.


Results: 12% of CDS participants were gainfully employed. Almost 10% of patients 
not employed said that they were able to work, but their average AAS was significantly 
lower than the average AAS of patients who were gainfully employed (54.9 ± 15.5 vs. 
60.0 ± 15.0; p = 0.003). 44% of CDS participants were not employed and were receiving 
disability income, and 7% of these patients considered themselves able to work. These 
patients’ average AAS was significantly higher than the average AAS of unemployed 
patients receiving disability income who said they were not able to work (53.5 ± 17.0 vs. 
38.2 ± 17.5; p <0.0001).


Conclusion: A measure summarizing the range of activities an individual performs 
and reflecting average energy expenditure may provide a useful marker of dialysis patients’ 
ability/inability to work. Whether increases in patients’ activity level and capacity for 
energy expenditure would in turn facilitate increased rates of gainful employment requires 
further research.
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Bilateral Symmetry in Chronic Uremic Pruritus: The Brain-Skin Connection  
Dawn McGuire,1 James Tumlin,7 Jill Lindberg,3 Mark Smith,4 Mandeep Grewal,2 
Geoffrey Block,5 Michael Germain,6 Vandana Mathur.1  1Acologix, Hayward, CA; 
2Chattanooga Kidney Ctr., TN; 3New Orleans Nephrology Assoc., LA; 4Kidney 
Care Assoc., Augusta, GA; 5Denver Nephrology, CO; 6WNERTA, Springfield, 
MA; 7U TN, Chattanooga Coll. Med., TN.


Background: More than half of hemodialysis (HD) patients have uremic pruritus 
(UP) but the etiology is unknown. Methods: In this first longitudinal natural history study 
of UP, we systematically examined spatial distribution of itching over 12 weeks. Patients 
marked areas of itching on standardized body diagrams. These were assessed qualitatively 


for predominance of symmetrical versus focal distribution of pruritus. Results: Among 
103 patients enrolled from 13 US dialysis centers, duration of HD was 4.2 + 3.5 years. 
Daily or nearly daily itching was described by 84% of subjects. Itching was constant in 
31%. At baseline, 82% of patients had itching over large, discontinuous, non-dermatomal 
regions of skin with striking bilateral symmetry. At follow-up (n=89), 78% had bilaterally 
symmetric itching. Even where affected areas changed markedly from baseline to week 
12, bilateral symmetry was preserved [Figure 1]. Conclusions: Bilateral symmetry is 
suggestive of a prominent central neurogenic component in UP. In another strikingly 
symmetric condition, atopic dermatitis, bilateral brain activation occurs after unilateral 
histamine iontophoresis (in contrast to unilateral activation in normals). We postulate 
that the chronic “itch-scratch cycle” leads to neuroplastic changes that result in bilateral 
central nervous system (CNS) activation after unilateral itch stimuli. This phenomenon 
is responsible for the symmetrical skin distribution of itch sensation in UP. CNS-active 
anti-pruritic drugs may benefit afflicted patients.


Disclosure of Financial Relationships: employer: Chief Medical Officer, Acologix, 
Inc.
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ESRD Patients Using Permanent Vascular Access Report Greater Physical 
Activity Compared with Catheter Users: Analyses of Data from the CDS  
Monnie Wasse,1,2 Rebecca Zhang,2 Nancy Kutner,2 Kirsten L. Johansen.2,3  
1Division of Nephrology, Emory University, Atlanta, GA; 2USRDS Rehabilitation/
QOL Special Studies Ctr, Emory University, Atlanta, GA; 3Nephrology Section, 
San Francisco VA Medical Ctr, San Francisco, CA.


Background: End-stage renal disease (ESRD) patients report markedly low levels of 
physical functioning and activity, increasing the risk of hospitalization and mortality. Use 
of a central venous catheter (CVC) may impede physical activity due to patient fear of 
catheter dislodgement, infection, or poorer dialysis clearance resulting in greater fatigue. 
We compared self-reported physical activity in the first year of regular hemodialysis (HD) 
treatment among ESRD patients with different vascular access types.


Methods: Data from the Comprehensive Dialysis Study (CDS) were used, and patient 
physical activity level was ascertained by using the Human Activity Profile (HAP) which 
includes the Maximum Activity Score (MAS), reflecting the highest oxygen-demanding 
activity that the respondent still performs, and the Adjusted Activity Score (AAS), which 
also takes into account typical activities the respondent has stopped doing.


Results: Of 1450 HD patients, 32.6% used an AVF, 11.5% used an AVG, 51.8% used a 
CVC, and 4.1% used a catheter plus another access. Compared with patients using an AVF or 
AVG, those using a CVC reported a significantly lower level of oxygen-demanding activity 
(P=0.008), and lower usual physical activity level (P=0.0008), despite a similar prevalence 
of comorbidities. Older age, female gender, and the presence of diabetes or COPD were 
associated with significantly lower physical activity.Conclusions: Vascular access type is 
independently associated with self-reported physical activity. Further research is needed to 
determine whether reinforcing the importance of and encouraging regular physical activity 
in the pre-dialysis period may improve physical functioning among ESRD patients.


Disclosure of Financial Relationships: nothing to disclose
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Impaired Autonomic Function Is Associated with Fatigue and Quality of 
Life in Patients with End-Stage Renal Diseases  Hisako Fujii,1 Hidenori 
Koyama,2 Sanae Fukuda,2 Hidekichi Tokai,1 Tsutomu Tabata,3 Mikio Okamura,4 
Tomoyuki Yamakawa,5 Shigeki Okada,6 Yasuyoshi Watanabe,2 Yoshiki 
Nishizawa,2 Yoshinobu Hirayama.2  1Osaka City University Hospital; 2Osaka 
City University Graduate School of Medicine; 3Inoue Hospital, Suita, Osaka, 
Japan; 4Ohno Memorial Hospital; 5Shirasagi Hospital; 6Okada Clinic.


Failure in autonomic adjustment can be an essential cause of sudden cardiac death 
in patients undergoing hemodialysis (HD), the predictors of which remained poorly 
characterized. The aim of the study is to elucidate whether autonomic dysfunction is also 
associated with fatigue, a common subjective sense recognized as an important determinant 
of their health-related quality of life (QOL) in HD patients. 192 HD patients and 282 
healthy subjects participated in the study. Fatigue was evaluated as a principal component 
in recently established new fatigue questionnaire, and QOL by the KDQoL questionnaire. 
To assess autonomic function, the spontaneous beat-to-beat variation was analyzed in time- 
(standard deviation of all normal a-wave intervals (CVaa%)) and frequency-domains (low 
frequency (LF) power, high frequency (HF) power, and LF/HF ratio) as measured by the 
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acceleration plethysmography. All CVaa%, LF power, HF power and LF/HF ratio were 
significantly lower in HD patients than healthy subjects. Significant inverse correlations of 
these factors with age found in healthy subjects were entirely lost in HD group. Although 
fatigue score was not associated with any autonomic markers, HD patients with impaired 
performance status (PS) due to fatigue exhibited significantly lower LF/HF ratio than 
those with normal PS. Moreover in HD patients, LF/HF ratio was significantly positively 
associated with several components in QOL. LF/HF ratio was not significantly associated 
with clinical parameters in HD patients including gender, dialysis vintage, inflammatory 
marker, anemia, and presence of diabetes. Thus, impaired autonomic function in dialysis 
patients could be an underlying mechanism for fatigue and impaired QOL. (Supported by 
a Grant from Asahi Kasei Kuraray Medical Cooperation and 21st Century COE Program 
Base to Overcome Fatigue supported by MEXT, Japan)
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Predicting the Risk of Severe Falls with Performance-Oriented Mobility 
Assessment Test in Maintenance Haemodialysis Patients  Alain P. E. Rossier, 
Dores Hannane, Menno Pruijm, Michel Burnier, Daniel Teta.  Nephrology, 
CHUV, Lausanne, Vaud, Switzerland.


PURPOSE: In the general population, the risk of fall can be assessed with the 
Performance-Oriented Mobility Assessment (POMA) test. A score <19/28 predicts a high 
risk of falls. The purpose of this study was to assess the prevalence and risk factors for 
severe falls (i.e. requiring an emergency room admission) and the ability of the POMA test 
to predict them in patients on maintenance haemodialysis (MHD).


METHODS: All patients in our HD centre were included over a 36 months period and 
underwent a POMA test before a dialysis session. Thereafter, severe falls were documented 
prospectively.


RESULTS: Eighty-four patients (age 67±14.0) were included (33% were females 
and 38.1% diabetics). Predialytic POMA score was 19.0±6.6 (Mean±SD). After a mean 
follow up of 16.5 months, severe falls were recorded in 24 patients (28.6%). POMA score 
in patients without falls was 20.2±5.6 and 16.0±7.9 in those with falls (p=0.001). The 
highest sensitivity (70.8%) and specificity (53%) was obtained at a cut off value of 21. Of 
the 45 patients with a score <21, 38.5% fell, versus only 17.9% for a score >21 (p=0.038). 
The negative predictive value was 82% and the positive predictive value was 37%. In 
univariate analysis, age (OR: 1.09 (95%CI: 1.04-1.15) per each year of age; p=0.001) and 
the POMA score <21 (OR: 2.78 (1.01-7.67); p=0.049) were associated with falls, followed 
by depression (OR 2.67 (0.93-7.67); p=0.07) and malnutrition (OR 2.25 (0.85-5.9);p=0.10). 
In multivariate analysis, age (OR 1.1 (1.03-1.19) per year; p=0.002) and depression (OR 
4.5 (1.21-6.98); p=0.025) remained associated with severe falls.


CONCLUSIONS: Severe falls are a frequent complication occurring in 21% of patients 
on MHD per year. POMA scores were remarkably low. A score of >21 fairly predicts the 
patients who will not fall. Risk factors for falls were high age and depression, followed by 
malnutrition and a low POMA score. The identification of these factors may help to target 
preventive interventions in order to reduce the incidence of falls in the MHD population.


Disclosure of Financial Relationships: nothing to disclose
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Does Decline in Mobility and Nutrition Predict Mortality in Older 
Hemodialysis (HD) Patients?  Jennifer L. Ennis, Nicole S. Stankus.  Section 
of Nephrology, University of Chicago, Chicago, IL.


Purpose: According to USRDS, functional impairments such as walking disabilities 
(WD) are linked to all-cause mortality in older HD patients (pts). This is solely based on 
Medicare claims data and has not been formally studied. We hypothesize that functional 
impairments, especially WD, are associated with poor nutrition and thus result in increased 
mortality.


Methods: In a prospective cohort of older HD pts walking was assessed with a mobility 
test (Timed Get-Up and Go (TGUG) test) and functional status by the ability to perform 
activities of daily living (ADLs) and instrumental activities of daily living (IADLs). WD 
was defined as use of a cane, walker, or wheelchair. Assessments were performed at 3-month 
intervals. Nutrition was characterized by a baseline 25-hydroxyvitamin D (vit D) level, 
monthly serum albumin (Alb) and normalized protein catabolic ratio (nPCR) levels.


Results: Among 51 pts (99% African-American, 61% women, 76% diabetics), age 
was 71.7 + 6.6 (60-85) years, HD duration 41.5 + 27.7 (0.5-107) months [mean (range)]. 
Median follow-up: 9 months. Baseline levels: vit D 17.2 + 6.9 ng/ml (9-38 ng/ml), Alb 3.9 
+ 0.3 g/dl (3.3-4.3 g/dl), nPCR 0.77 + 0.23 (0.34-1.29) [mean(range)]. Eighteen (37%) pts 
were dependent on > 1 ADLs and 67% on > 1 IADLs. TGUG time was 16 + 8 (8-46) sec 
(normal < 10 sec) [mean (range)]. Thirteen (25%) had WD; 5 (10%) were unable to perform 
the TGUG test. Lower Alb was associated with greater IADL dependence (p=0.002) and 
slower TGUG times (p=0.041). Eight (16%) pts died; 88% of those had a WD. Pts who 
died had lower nutritional markers, more IADL dependence, and longer TGUG test times. 
Even after adjusting for co-morbidities and functional status, WD was associated with death 
(p=0.045). At one-year (21 pts): Mean Alb (3.96 vs 3.88 g/dl) and nPCR levels (0.82 vs 
0.74) declined; 19% had developed a new WD and 9% became unable to walk.


Conclusion: Decreased mobility and functional impairment are associated with decline 
in nutritional status and predict increased risk of death in older HD pts. More studies are 
needed to determine whether functional decline leads to nutritional deficiency and thus 
could be diagnosed earlier and prevented.


Disclosure of Financial Relationships: grant/research support: Amgen.
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Physical Activity in Maintenance Hemodialysis Patients: Associations 
with Patient Characteristics, Perceived Disease Burden and Depression 
Symptoms  Gildete B. Lopes,1 Maria Tereza S. Martins,3 Cácia M. Matos,2 
Márcia S. Martins,4 Antonio A. Lopes.1  1Clinical Epidemiology Unit, 
Federal University of Bahia, Salvador, BA, Brazil; 2INED; 3Clinica Nephron; 
4CLINIRIM.


OBJECTIVE: To identify characteristics associated with physical activity and assess if 
physical activity is independently associated with disease burden and depression symptoms 
among patients on maintenance hemodialysis (MHD).


METHODS: Cross sectional study of 777 patients on MHD for >3 months in four 
units of Salvador, BA, Brazil. The patients were asked about regular physical activity: 
walking, running, soccer, swimming, cycling, other. The Kidney Disease Quality of Life 
Short Form was used to assess the patient perception of daily burden of dealing with the 
disease. The burden score may vary from 0 to 100 with higher scores indicating less burden. 
The Center for Epidemiological Studies Depression (CES-D) scale was used for depression 
symptoms. The CES-D scores may vary from 0 to 60 with higher scores indicating greater 
depression probability. Logistic regression was used to identify variables associated with 
physical activity. Linear regression was used to assess associations of physical activity 
with disease burden and depression symptoms, adjusted for sex, age, education, years on 
dialysis, hemoglobin, albumin, heart failure, diabetes and access by catheter.


RESULTS: Mean age was 48.4±13.9 yr. Physical activity was reported by 20.7% 
(n=161). The adjusted odds of physical activity were significantly (P<0.01) lower for 
female (odds ratio(OR)=0.52), patients on MHD by catheter (OR=0.30) and those with 
<high school (OR=0.51). Physical activity was independently associated with less disease 
burden (adjusted difference in score=7.2 points; P=0.007) and lower depression symptom 
score (adjusted difference=2.4 points; P=0.016).


CONCLUSIONS: These results support special attention to women and those of lower 
education levels to increase physical activity among MHD patients. Reduction of MHD 
by catheter could also contribute to promote physical activity. It is important to access 
the effectiveness of physical activity interventions in reducing depression symptoms and 
disease burden among MHD patients.
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Subjective Sleepiness and Fatigue in Hemodialysis (HD) Patients: Fistulae 
(F) vs Catheters (CATH)  Viktoriya Kuntsevich, Roopal Sampat, Benjamin 
Natelson, Alan Dubrow, Richard Amerling, Steven Gruber, Nikolas Harbord, 
Herman Rosen, James F. Winchester.  Beth Israel Medical Center, New York, 
NY.


Patients with chronic kidney disease, especially on HD, have excess morbidity and 
mortality over the general population, with cardiovascular disease (CVD) accounting for 
more than 50% of incident HD mortality in the US. Some studies report that patients with 
CATH are at greater risk than those with F. Sleep disorders in the general population are 
associated with high all-cause mortality and cardiovascular mortality risk, the highest 
mortality risk being observed in subjects with the most severe sleep disorders. Since we 
have previously observed significant differences in plasma cytokine concentrations in CATH 
> F > controls, we hypothesized that the type of vascular access may have an associative 
role in sleep disturbances. We thus examined the prevalence of subjective excessive 
daytime sleepiness (EDS), high levels of which predict diagnosable sleep disorder, i.e., 
sleep disordered breathing, and fatigue in HD and explored the possible relationships of 
EDS and fatigue with plasma albumin, a well known factor associated with mortality in 
HD. After informed consent HD patients completed the validated Krupp Fatigue Severity 
Scale (FSS) and the Epworth Sleepiness Scale (ESS). We collected other data from 
individual medical records.


Our study population consisted of 51 stable HD patients: 29 with F (56.86%) and 22 
with CATH (43.14%). There were no significant differences between two groups in age 
and gender. 33 patients (64.71%) had an abnormal FSS score (>4) and 21 patients (41.18%) 
had an abnormal ESS score (>10). Results are shown in Table 1.
Table 1.
 CATH (n, 29) F (n, 22) P
FSS 4.9±1.34 4.49±1.47 0.15
ESS 10.64±6.02 7.76±4.27 0.032
Albumin (g/dL) 3.73±0.35 4.12±0.31 0.0004


EDS was significantly higher in CATH patients compared with F group: 13 out of 22 
CATH patients (59.09%) had abnormal ESS score compared with 8 out of 29 F patients 
(27.59%), (P<0.05). The high prevalence of fatigue and EDS in HD especially CATH 
needs further study.


Disclosure of Financial Relationships: nothing to disclose
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Global Burden of Renal Replacement Therapy  Shuchi Anand,1 Asaf Bitton,2 
Thomas A. Gaziano.3  1Internal Medicine, Brigham and Women’s Hospital, 
Boston, MA; 2Division of General Medicine, Brigham and Women’s Hospital, 
Boston, MA; 3Division of Cardiovascular Medicine, Brigham and Women’s 
Hospital, Boston, MA.


BACKGROUND: Despite a surge in diabetes (DM) and hypertension (HTN) and 
therefore a likely significant rise in the number of people facing end stage renal disease 
(ESRD), there is a dearth of data on global ESRD. METHODS: We reviewed data on 
RRT prevalence, incidence, cost, and etiology according to World Bank regions: High 
Income (HI), East Asia and Pacific (EAP), Eastern Europe and Central Asia (ECA), Latin 
America and Caribbean (LAC), Middle East and North Africa (MNA), South Asia (SA) 
and Sub-Saharan Africa (SSA). A Medline and Google scholar search was performed with 
the key terms epidemiology of ESRD, RRT, hemodialysis (HD), peritoneal dialysis (PD) 
and renal transplants (RTx) for all countries and regions. For regional estimates available 
data on individual countries was used to tabulate a weighted prevalence or incidence per 
million population (pmp). RESULTS: About 2.1 million patients are undergoing RRT, 
yielding a prevalence of 2561 pmp and incidence of 639 pmp.
Prevalence and incidence of renal replacement therapy
World bank region Prevalence (pmp) Incidence (pmp)
EAP 54 29
ECA 330 70
LAC 441 147
MNA 330 93
SA 86 74
SSA 29 NA
HI 129 226


HD is the most commonly used modality, although PD and RTx are utilized more in 
the developing regions. Nearly 20% of patients on RRT in LAC are using PD (compared 
to 6% in HI), and 28% of patients on RRT are living with a Rtx in EAP (compared to 26% 
in HI). Dialysis and transplants costs in the developing regions are 50-95% less than in 
HI region. The most common etiologies for incident RRT are DM and HTN, but in EAP, 
SA and SSA glomerulonephritis constituted the reason for RRT in over a third of patients. 
CONCLUSIONS: Our estimate of RRT prevalence is higher than the most recent estimate 
of 1.78 million via an expert questionnaire. Reduced labor costs and a healthier population 
selected for RRT lower costs in developing regions. Future research should estimate the true 
incidence of ESRD as a large number of patients are likely dying without access to RRT.
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Towards Understanding the Worldwide Variation in Renal Replacement 
Therapy Incidence: The EVEREST Study  Fergus J. Caskey,1 Vianda S. Stel,2 
Robert F. Elliott,3 Adrian C. Covic,4 Ana M. Cusumano,5 Claudia Geue,3 Alison 
M. Macleod,6 Anneke Kramer,2 Benedicte Stengel,7 Kitty J. Jager.2  1Richard 
Bright Renal Unit, Bristol, United Kingdom; 2ERA-EDTA Registry, Academic 
Medical Center, Netherlands; 3HERU, University of Aberdeen, United Kingdom; 
4University of Medicine “Gr T Popa”, Iasi, Romania; 5CEMIC University 
Institute, Buenos Aires, Argentina; 6University of Aberdeen, United Kingdom; 
7INSERM U780, Villejuif, France.


Purpose: To examine the association between renal replacement therapy (RRT) 
incidence per million population (pmp) and general population age-health indicators, 
macroeconomic indices and renal service factors in 46 countries worldwide.


Methods: Numbers of patients commencing RRT in 2003-5 were collected for each 
country stratified by age and gender. General population age-health and macroeconomic 
data were collected from secondary sources. National experts provided primary data on 
renal service funding, resources and organisation. Countries were stratified into low or high 
Human Development Index (HDI) groups.


Results: Life expectancy at 60 was positively associated with RRT incidence (R2=0.14, 
p=0.02) but only in low HDI countries (R2=0.52, p=0.002). No association was observed 
between RRT incidence and general population diabetes prevalence or cardiovascular 
mortality. Of the macroeconomic factors, only % GDP spent on healthcare (R2=0.29, 
p<0.0001) and WHO Responsiveness Index (R2=0.21, p=0.001) were positively associated 
with RRT incidence, though GDP per capita and public as % total expenditure on healthcare 
were associated with RRT incidence in the low and high HDI groups, respectively. Of the 
renal service indicators, there was a positive correlation between RRT incidence and the 
number of main dialysis facilities pmp (R2=0.44, p=0.001 and R2=0.18, p=0.04 in the low 
and high HDI groups, respectively) and the % facilities in the private-for-profit sector, 
although only in the high HDI group (R2=0.54, p<0.0001).


Conclusions: Macroeconomic and healthcare organisational indices show stronger 
associations with national RRT incidence rates than general population age-health indicators. 
Patterns vary according to HDI category.
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Incidence and Predictors of Pregnancy in the End-Stage Renal Disease 
Population  Eric D. Weinhandl,1 David T. Gilbertson,1 Bertram L. Kasiske,1,2 
Robert N. Foley,1,2 Allan J. Collins.1,2  1USRDS Coordinating Center, MMRF, 
Minneapolis, MN; 2Medicine, University of Minnesota, Minneapolis, MN.


The incidence of pregnancy in end-stage renal disease (ESRD) has rarely been examined 
in large populations of childbearing age. We used data from the United States Renal Data 
System (USRDS) to estimate trends in pregnancy rates, from 1992 to 2007, in patients 
receiving dialysis or with a functioning kidney transplant. For each year, we constructed 
prevalent cohorts of women between 20 and 40 yr old, who received dialysis or had a 
functioning transplant during the final 3 months of the preceding year, and who carried 
Medicare as primary payer (MPP) during that time. Patients were followed from January 
1 until the earliest of death, modality change (dialysis to transplant, or vice versa), MPP 
cessation, or December 31. Pregnancy was defined from diagnosis and procedure codes 
in Medicare claims. Pregnancy incidence was modeled with Poisson regression, adjusted 
for age, race, primary ESRD cause, ESRD duration, modality, and year.


There were 47,720 patients, with 178,800 patient-years of follow-up (65.8% on dialysis, 
34.2% with transplant). In dialysis patients, pregnancy rates increased 1.9% per yr (p < 
0.01), from 18.5 per 1000 yr in 1992 to 24.3 per 1000 yr in 2007. In transplant patients, 
rates decreased 4.2% per yr (p < 0.01), from 40.9 per 1000 yr in 1992 to 20.2 per 1000 yr 
in 2007. Predictors associated (p < 0.05) with pregnancy incidence included age (relative 
rate [RR] = 0.93 per yr); race: black vs white (RR = 1.57 in dialysis, 1.13 in transplant), and 
Native American vs white (RR = 1.40 in dialysis); primary ESRD cause: hypertension vs 
diabetes (RR = 1.23), and glomerulonephritis vs diabetes (RR = 1.29); and ESRD duration 
(RR = 0.99 per yr). It is unclear why the incidence of pregnancy declined in transplant 
patients while it increased in dialysis patients. It is possible that pregnancy occurred more 
frequently after vs before the cessation of post-transplant Medicare coverage, though use 
of more potent immunosuppressive medication regimens in transplant patients may have 
contributed to the decline.
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Self-Reported Urine Output Is Associated with Inflammation and Mortality 
in Incident Dialysis Patients: The CHOICE Study  Tariq Shafi, Laura 
Plantinga, Rulan Parekh, Bernard Jaar, Nancy Fink, Neil Powe, Josef Coresh.  
Johns Hopkins University.


Residual kidney function (RKF) is associated with improved survival in dialysis 
patients but is not monitored routinely. Self-reported urine output (UO) may provide an 
estimate of RKF.


Aims
To determine the association of self-reported UO with mortality, inflammation and 


quality of life (QOL) in incident dialysis participants of a large, nationally representative 
cohort study.


Methods
765 participants in the Choices for Healthy Outcomes in Caring for ESRD (CHOICE) 


Study, enrolled 1995-98 and followed until 2004 (median 4.5 years). UO, defined as the 
ability to produce at least 250 mL (1 cup) of urine daily, ascertained by questionnaire at 
baseline (BL) and year 1 of follow-up (FU). Primary outcome was mortality (all-cause and 
cardiovascular [CVD]) after year 1, analyzed using time-dependent Cox models adjusted for 
age, race, gender and comorbidities. Secondary outcomes were: QOL (SF-36), inflammation 
(serum CRP and IL-6) and erythrocyte stimulating agents (ESA) dose.


Results
Of the 765 participants, UO was present at BL and FU in 41%, at BL but not FU in 


28% and at neither time in 31%. 485 deaths (CVD deaths=291) occurred during follow-
up. Participants with urine output at BL and FU were more likely to be male, white and 
on peritoneal dialysis (PD) at BL (p<0.01). During year 2 of follow-up, UO at BL and FU 
was associated with lower adjusted risk of all-cause (HR, 0.50; 95% CI, 0.29-0.86; p=0.01) 
and CVD mortality (HR, 0.60; 95% CI, 0.30-1.18; p=0.14) compared with no UO at either 
time. This protective effect was more pronounced in those on PD (p interaction=0.09 for 
all-cause mortality). Participants with UO at BL and FU reported better QOL (higher Mental 
Component Summary scores, less diet restriction, greater recreation; p<0.05 for all), had 
lower inflammation (p-trend for CRP<0.001 and for IL-6=0.03) and required lower ESA 
doses (adjusted mean ESA dose 9,600 units lower; p=0.003).


Conclusions
RKF as assessed by self-reported UO is a strong predictor of survival in dialysis patients 


and is associated with better QOL. Development of simple methods to assess and preserve 
RKF is important and may improve dialysis care.
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Fatigue in Chronic Hemodialysis Patients – Results from a Prospective 
Randomized Cross-Over Trial of 200 mg/dL and 100 mg/dL Dialysate 
Dextrose Concentrations  Jochen Raimann,1,2 Anja Kruse,1,2 Viktoriya 
Kuntsevich,2 James Winchester,2 Jose Diaz-Buxo,3 Peter Kotanko,1 Nathan 
Levin.1  1Renal Research Institute, NYC, NY; 2Beth Israel Medical Center, NYC, 
NY; 3Fresenius Medical Care NA.


Dialysate dextrose concentrations differ worldwide between 0 and 200 mg/dL. It is 
unknown if dialysate dextrose concentration affects fatigue. This study aimed to test for 
differences in fatigue in chronic hemodialysis (HD) patients (pts) treated with 100 mg/dl 
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vs 200 mg/dL dialysate dextrose.


In a randomized prospective cross-over study, pts were randomized to dialysate dextrose 
concentrations of either 200 mg/dL (High Dex) or 100 mg/dL (Norm Dex); dialysates were 
switched after 3 weeks. Patients answered a 9 item fatigue questionnaire (Krupp 1989) at the 
end of each study period. The fatigue score ranges between 1 and 7, a low score reflecting 
lower fatigue. Test reliability was assessed by Cronbach’s Alpha. In the primary analysis 
the fatigue scores obtained with High Dex and Norm Dex were compared by paired or 
unpaired T test as appropriate.


Twenty-seven chronic HD patients (age 54±13 years; 13 males; 13 blacks, 13 diabetic 
pts) were enrolled. Internal consistency of the fatigue score was high (Cronbach’s Alpha 
0.9). In the primary analysis fatigue score was higher with High Dex compared to Norm 
Dex (4.2±2.7 vs 3.6±1.5; P<0.05). The difference between High Dex and Norm Dex was 
particularly pronounced in pts with diabetes mellitus (High Dex, 5.0±1.0, Norm Dex, 
4.2±1.1; P<0.05). In pts without DM the fatigue score did not differ between the two 
dialysates (High Dex, 3.5±1.9; Norm Dex, 3.0±1.6; P=0.234). In a cross-sectional analysis 
non-diabetic pts reported lower fatigue scores compared to DM pts both with High Dex 
(-1.5±0.8, P<0.05) and Norm Dex (-1.2±0.5; P<0.05).


The main finding of this randomized prospective cross-over trial is that fatigue is more 
prominent with a dialysate dextrose concentration of 200 mg/dL as compared to 100 mg/
dL; this difference is pronounced in pts with diabetes mellitus. This result supports the 
evidence that a dialysate dextrose concentration of 100 mg/dL is advantageous.
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International Variation in C-Reactive Protein (CRP) Levels and 
Associations with Outcomes: Results from the Dialysis Outcomes and 
Practice Patterns Study (DOPPS)  Jonathan W. Bazeley,1,2 Brian Bieber,1 
Yun Li,1,2 Hal Morgenstern,1,2 Patricia de Sequera,3 Christian Combe,4 Akira 
Saito,5 Friedrich Port,1,2 Bruce Robinson.1,2  1Arbor Research Collaborative 
for Health, Ann Arbor, MI; 2University of Michigan, Ann Arbor, MI; 3Hospital 
Infanta Leonor, Madrid, Spain; 4University & CHU de Bordeaux, Bordeaux, 
France; 5Tokai University, Isehara, Japan.


KDOQI has identified “finding the optimal ‘cut-off’ point at which elevated CRP 
predicts outcomes,” as a research priority. The purpose of this study was to describe 
international variation in CRP levels among dialysis patients, and to evaluate the relationship 
between CRP levels and mortality.


We analyzed 4,461 prevalent HD patients from 2005-08 in 10 countries in the DOPPS, 
a prospective cohort study (Canada and the US were excluded due to infrequent CRP 
measurement.) Cox regression was used to estimate the hazard ratio (HR) of mortality by 
category of CRP level.


66% of facilities (N=135/204) measured CRP ≥ 3 months in ≥75% of patients. Among 
these facilities, the CRP levels were much lower in Japan (median 1.0 mg/L, interquartile 
range [IQR] 0.5-3.3) than Europe (EU)/Australia-New Zealand (ANZ) (median 7.0 mg/L, 
IQR 3.2-14.5). Other inflammatory markers (e.g. albumin, WBC) did not differ by region. 
CRP was positively associated with all-cause mortality (Fig 1). The magnitude of the 
association did not differ appreciably in Japan vs. EU/ANZ (p value for testing homogeneity 
of all RRs = 0.57 in multivariable model).


CRP levels in HD patients were much lower overall in Japan than EU/ANZ, as in the 
general population. The positive association of CRP with mortality showed a monotonic 
trend, even at low CRP levels and despite limitations of some CRP assays at low levels.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)
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Reduced Circulating Levels of Soluble Endoglin, an Antiangiogenic Factor, 
Are Associated with Improved Survival in Chronic Kidney Disease (CKD) 
Patients on Dialysis Therapy  Antonio C. Cordeiro,1,2 Juan Jesus Carrero,1 
Jonas Axelsson,1 Abdul Rashid Qureshi,1 Björn Anderstam,1 Monica Eriksson,1 
Peter Bárány,1 Olof Heimbürger,1 Bengt Lindholm,1 Peter Stenvinkel.1  1Div of 
Renal Medicine and Baxter Novum, Karolinska Institutet, Stockholm, Sweden; 
2Dante Pazzanese Institute of Cardiology, Sao Paulo, Brazil.


Objective: Angiogenesis, a key compensation mechanism for ischemia, is impaired 
in CKD, which may result in increased susceptibility to ischemic damage. The aim of the 
present study was to compare soluble endoglin (sEng), an antiangiogenic protein, in CKD 
patients (pts) and controls, and to test its association with mortality in dialysis pts.


Methods: We measured plasma sEng levels (ELISA) in 156 pts (median age 56 [45-64] 
years; 99 men) undergoing dialysis (47% hemodialysis) and 80 healthy controls (median 
age 63 [55-70] years; 57 men). Mortality in the CKD pts was assessed after a follow-up 
of 16 (4-31) months.


Results: Levels of sEng were similar in pts and controls (4.8 [4.0-5.7] vs. 5.2 [4.5-5.8] 
ng/mL; P=0.067), as well as among hemodialysis and peritoneal dialysis pts. Thirty nine 
CKD pts died during follow-up. By ROC analysis we established the cut-off of sEng for 
mortality (5.4 ng/mL, AUC = 0.62±0.05; P=0.023) comparing pts above and below the 
cut-off. There was a higher prevalence of diabetes mellitus (DM) in pts in the high sEng (n= 
50) group (42% vs. 22%; P = 0.013), as well a decreased plasma albumin level (34.7±6.1 
vs. 37.2±4.6 g/L; P=0.007). We did not find any other significant difference between the 
groups. In survival analysis, pts with high sEng had a higher all-cause mortality (Log Rank 
x2=6.66; P=0.010); which persisted even after the adjustment for age, sex, cardiovascular 
disease, DM and inflammation [defined as C-reactive protein>10 mg/L] (Cox HR = 1.99 
[95%CI = 1.03-3.85], P = 0.043).


Conclusion: In the first study of soluble endoglin levels in CKD pts undergoing 
renal replacement therapy, we show that elevated sEng is a risk factor for mortality by a 
pathway independent of inflammation. Hypothetically, reduced levels of sEng possibly 
reflect a better adaptation to ischemia, thus conferring a survival advantage in the ischemic 
milieu of CKD.
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High Mid-Arm Muscle Circumference Is Independently Associated with 
GREATER Survival in Maintenance Hemodialysis Patients  Nazanin 
Noori,1 Kamyar Kalantar-Zadeh,1 Csaba P. Kovesdy,2 Debbie Benner,3 Joel 
D. Kopple.1  1Harold Simmons Center for Kidney Disease Research, Division 
of Nephrology & Hypertension, Los Angeles Biomedical Research Institute 
at Harbor-UCLA Medical Center, Torrance, CA; 2Salem VAMC, Salem, VA; 
3DaVita, Lakewood, CO.


Background:BMI is negatively associated with mortality in maintenance 
hemodialysis(MHD) patients (pts).However,there is controversy as to whether this 
relationship is due to the increased muscle or body fat mass.We assessed the association 
between the death risk and both mid-arm muscle circumference(MAMC) and triceps 
skinfold thickness(TSF)which are simple and noninvasive measures of muscle and fat mass, 
respectively. Methods:Study was done in a 5-year cohort of 798 DaVita MHD pts using Cox 
models. Results:The hazard ratio of death tended to be below 1.0 with the higher 3 MAMC 
quartiles rose was significantly lower than reference only in patients in the highest MAMC 
quartile(<17.5[reference],17.5-20.3,20.4-23.2,>23.2 cm).This was observed in the case 
mix (age, gender, race/ethnicity,comorbidity, vintage, insurance, marital status, smoking, 
Kt/V),case mix and malnutrition-inflammation complex syndrome(MICS, BMI, EPO dose, 
serum Alb, Cr, Ca, P, ferritin and TIBC, hemoglobin, WBC, %lymphocytes, nPNA)and 
case mix, MICS and inflammation(CRP, IL-6 and TNFα) adjusted models.There were no 
significant differences in the hazard ratio of death between the quartiles of TSF.


MAMC quartiles Unadjusted Case Mix Case Mix-MICS Case Mix-MICS-
Inflammation


HR(95% CI) HR(95% CI) HR(95% CI) HR(95% CI)
Q1 1.00(reference) 1.00 1.00 1.00
Q2 1.06(0.75,1.52) 0.89(0.62,1.28) 0.73(0.50,1.08) 0.73(0.49,1.07)
Q3 1.06(0.74,1.52) 0.96(0.65,1.42) 0.88(0.58,1.32) 0.87(0.58,1.31)
Q4 0.70(0.47,1.04) 0.53(0.34,0.83)* 0.54(0.34,0.87)* 0.55(0.34,0.88)*
*p<0.05


Conclusion:In MHD pts, the highest MAMC quartile is associated with lower all 
cause mortality risk.Hence increased muscle but not fat mass is associated with lower 
mortality in MHD pts.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO343


Improvement of Survival Rate at the Attack of Cerebral Hemorrhage 
in Patients with Maintenance Hemodialysis  Hiroko Inagaki,1 Shouichi 
Fujimoto,1 Shigehiro Uezono,2 Shuichi Hisanaga,3 Kazuo Kitamura.1  1Division 
of Circulatory and Body Fluid Regulation, Department of Internal Medicine, 
University of Miyazaki, Miyazaki, Japan; 2Internal Medicine, Miyazaki 
Prefectural Miyazaki Hospital, Miyazaki, Japan; 3Internal Medicine, Koga 
General Hospital, Miyazaki, Japan.


Patients on chronic dialysis therapy often experience cerebrovascular accidents. This 
study was planned to investigate the clinical profiles, epidemiology and prognosis of 
hemodialysis (HD) patients who developed cerebral hemorrhage (CH).


We retrospectively studied HD patients who were admitted to our facilities with their 
first attack of CH during Jan 2003 and Dec 2008 (group A). Clinical records were collected 
and pre-HD blood pressure (BP) of 3 months before the attack of CH was obtained. Size 
of hematoma was determined from CTs at the onset. Additionally, these results were 
compared with those of our previous study performed during 1971 and 1994 (group B) 
(AJKD, 1998).


There were 50 patients (male vs. female, 31 vs. 19) in group A. The average age and 
the mean HD duration at the attack of CH were 65.0±9.7 years old and 6.8±5.9 years, 
respectively. CH developed in 18.0% within 1 year and 36.0% within 3 years after the 
beginning of HD therapy. The main location of CH was thalamus-putamen (33/50, 66.0%). 
Five patients underwent surgical operation. CH event was the cause of death in 13 patients 
(26.0%), which was significantly lower than that in group B (62.5%). Annual incidence 
of CH was 7.6±0.9 (95% CI, 6.8-8.3) per 1,000 dialysis patients, which was not different 
from that in group B. Hematomas were larger in patients who died than in survivors, and 
the size of hematoma correlated with the systolic BP at the start of HD (r=0.393, P < 0.01). 
The size of hematomas was significantly smaller, and systolic BP was significantly lower 
in the patients of group A compared to group B (hematomas, 19.9±22.6 vs. 57.8±53.8cm3, 
p < 0.01; systolic BP, 164.2±19.8 vs. 175.3±18.6 mmHg, p < 0.05).


Annual incidence of CH is not decreased, but the survival rate at the attack of CH is 
improved recently. The decreased BP level may link to the smaller size of hematomas, and 
then to the better survival rate.


Disclosure of Financial Relationships: nothing to disclose


TH-PO344


Higher Dialysis Dose Is Associated with Lower Mortality among Women: 
Results from the Japan Dialysis Outcomes and Practice Patterns Study 
(J-DOPPS)  Naoki Kimata,1 Ronald L. Pisoni,2 Takashi Akiba,1 Akira Saito,3 
Shunichi Fukuhara,4 Tadao Akizawa,5 Friedrich K. Port.2  1Department of Blood 
Purification, Tokyo Women’s Medical University, Shinjyuku-ku, Tokyo, Japan; 
2Arbor Research Collaborative for Health, Ann Arbor, MI; 3Department of 
Medicine, Tokai University, Isehara, Kanagawa, Japan; 4Kyoto University 
Graduate School of Medicine & Public Health, Kyoto, Japan; 5Department of 
Nephrology, Showa University School of Medicine, Tokyo, Japan.


Background: Similar dialysis protocol were selected in males and females, such as 
treatment time (4hr), blood flow (200ml/min.), etc. in Japan. In addition, the age of females 
(66.5 yrs) are much higher than males (64.6 yrs) in maintenance dialysis patients. However, 
the 5 years survival rate of female (58.2%) is longer than male (56.1%).


Methods: Longitudinal data collected from 1999 to 2006 in J-DOPPS were used in 
this study.


Results: Figure 1 shows mortality RR separately for males and females by spKt/V 
category. Women benefit more from a greater spKt/V than men. Among women, RR for 
mortality declined significantly with increasing spKt/V (14% lower per 0.1 higher spKt/V; 
P < 0.001). Among men, RR for mortality did not change significantly with increasing 
eKt/V (6% lower per 0.1 higher eKt/V; P =0.05). Distribution of spKt/V separately for 
males and females is shown in Figure 2. percentage of spKt/V≥1.6 is 38 % in female and 
7% in male. In contrast, percentage of spKt/V<1.2 is lower in females (12 %) and higher 
in males (33%).


Conclusion: Several observational studies reported lower mortality risk among 
hemodialysis patients treated with doses greater than the standard dose. This result 
supports the existence of a survival benefit from greater dialysis doses for women, but 
not for men. Responses to greater dialysis dose by sex deserve additional study to explain 
these differences.


Disclosure of Financial Relationships: nothing to disclose
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Daily Hemodialysis (DHD) Is Associated with Lower Than Expected 
Mortality  Brent W. Miller,1 Allan J. Collins,2 Fredric O. Finkelstein,3 Joel D. 
Glickman,4 Alan R. Hull,5 Michael A. Kraus,6 James McCarthy,7 Les A. Spry,8 
Bertrand L. Jaber,9 FREEDOM Group.10  1Washington Univ, St Louis, MO; 2Uni 
Minnesota, Minneapolis, MN; 3Yale, CT; 4University of Pennsylvania; 5RMI, 
TX; 6Indiana Univ, Indianapolis, IN; 7Mayo Clinic, Rochester, MN; 8DCL, NE; 
9Tufts Uni, Boston, MA.


The FREEDOM study is an ongoing prospective cohort study investigating the clinical 
and economic benefits of DHD (prescribed 6 tx/week). In this interim analysis, we performed 
a Standardized Mortality Ratio (SMR) analysis on 190 participants for which data was 
available as of 12/31/08. SMR was calculated from actual vs. expected deaths, using the 
method published by Wolfe et al (KI 1992 & AJKD 1994). Expected mortality rate was 
based on a comparison to the USRDS 2008 Annual Data Report - Supplement H.12.4 
Annual mortality rates: Hemodialysis patients, unadjusted. Days at risk were calculated 
for each participant based on study start date to the earliest of death, transplant, modality 
change, or 12/31/008.


The mean (±SD) age was 52±15, 65% were white, 56% had an AVF, and 92% 
transitioned from in-center HD. Comorbidities included HTN (84%), diabetes (41%), CHF 
(27%), ASHD (18%), PVD (11%), CeVD (10%), malignancy (12%), and assistance with 
daily activities (4%). The average time on study (days at risk) was 332±275 days, with no 
significant difference between those that died and survived (336±218 vs. 331±279 days). 
A total of 12 deaths occurred over 2,072 patient months, representing a mortality rate of 
6.9 deaths/100 patient years. After adjusting for age, gender and race, the expected no. of 
deaths was 30 (95% CI = 25, 34). The calculated SMR was 0.39 (95% CI = 0.22, 0.64; 
p<0.005). Although there were no significant differences in age, gender, prior modality, 
comorbidities and vascular access type, patients who died were more likely to be white 
(83.3% vs. 66.3%; p =0.04) and a trend towards a higher requirement for assistance with 
daily activities compared to those who survived (16.7% vs. 3.4% p =0.08).In summary, DHD 
patients experienced a lower-than-expected mortality rate adjusted for age, gender and race. 
Further analyses are required to investigate factors that predict survival on DHD.


Disclosure of Financial Relationships: scientific advisor: NxStage Medical.
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Impact of Dialysis Modality on Hospitalization in Patients with ESRD  
Allen R. Nissenson,1 Robert Provenzano,1 Mary Showers,2 Ronald Levine.2  
1Office of the Chief Medical Officer, DaVita, Inc., Lakewood, CO; 2DaVita, 
Inc., Lakewood, CO.


Introduction
Patients with end-stage renal disease (ESRD) evidence disproportionately high 


hospitalization rates compared to non-ESRD Medicare patients, primarily due to excess 
cardiovascular disease, access infections, and access failures. To test the hypothesis that 
more intensive dialysis lowers hospitalization rates, we compared hospitalization among 
ESRD patients undergoing 4 different dialysis modalities with varying durations and 
frequencies of dialysis sessions.


Methods
We retrospectively compared mean hospital admissions and hospitalized days per 


patient in December 2008 across 4 treatment groups: in-center conventional hemodialysis 
(ICHD; N=100,147), short daily hemodialysis (SDHD; N=1,455), in-center nocturnal 
hemodialysis (NHD; N=767), and peritoneal dialysis (PD; N=9,156). Data were adjusted 
for age, gender, race, vintage, and presence of diabetes.


Results
On average, ICHD patients received 10.4 hours of dialysis/week over 3 sessions, SDHD 


patients received 13.5 hours/week over 5 sessions, and NHD patients received 19.8 hours/
week over 3 sessions. Hospital admissions per patient per month were lower in the SDHD 
(mean ± SE, 0.095 ± 0.011), NHD (0.126 ± 0.015), and PD (0.109 ± 0.005) groups than 
in the ICHD group (0.132 ± 0.002). Differences in hospitalizations between ICHD and 
SDHD or PD were significant (P≤0.05); small sample size limited statistical significance 
for NHD. SDHD and PD patients also spent significantly fewer days in hospital per month 
than did ICHD and NHD patients (0.519 ± 0.087 and 0.720 ± 0.037 days, respectively, 
compared to 0.903 ± 0.017 and 0.96 ± 0.119, respectively; P≤0.05 for SDHD and PD, not 
significant for NHD owing to smaller sample size).


Conclusion
SDHD and PD are associated with reduced hospitalization rates compared to ICHD. 


The beneficial effects of the alternative modalities may result from greater treatment 
time per week—and increased frequency of sessions, in the case of SDHD—compared 
to conventional hemodialysis. The NHD patients’ analysis was inconclusive due to low 
patient numbers.


Disclosure of Financial Relationships: nothing to disclose
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Clinical Characteristics Differ among Hemodialysis Patients of Various 
Racial and Ethnic Groups  Allen R. Nissenson, Steven M. Wilson, Joe Weldon.  
DaVita, Inc., Lakewood, CO.


Clear disparities exist in access to and delivery of care to racial and ethnic minorities 
with CKD (Norris K, Nissenson AR: CJASN 2008) which may also extend to ESRD. Little 
has been published, however, on comparative characteristics and clinical indicators by racial 
and ethnic group. The extensive DaVita clinical database provides an opportunity to better 
target interventions specific to individual patient needs.
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Objective: To evaluate potential health-related contributing factors for ESRD health 


disparities by providing a description of the clinical characteristics of a nationwide 
hemodialysis population in 2008 by racial and ethnic group (TABLE).


 White  Black  Hispanic  Disadvantaged Group(s)
(mean ± SD) N=42131 N=40469 N=17322
Age 64.6±15.0* 57.2±14.5 57.6±15.2 White
% Diabetic 65.9 66.3 78.2* Hispanic
Charlson Index 6.0±2.1* 5.3±2.2 5.6±2.1 White
BMI (kg/m²) 29.0±7.5 29.4±7.7 28.5±6.4
SBP (mmHg) 148.1±26.5 153.8±27.6* 154.1±26.1* Black/Hispanic
DBP (mmHg) 76.0±16.0 83.3±17.4* 79.5±15.8* Black/Hispanic
Albumin (g/dl) 3.8±0.5 3.8±0.5 3.8±0.5
Cholesterol (mg/dl) 148.8±42.5 154.2±41.4 147.1±41.4
Calcium (mg/dl) 9.1±0.6 9.0±0.7 9.0±0.7
Phosphorus (mg/dl) 5.2±1.6 5.2±1.6 5.2±1.6
Hb (g/dl) 11.8±1.3 11.7±1.4 11.9±1.3
Home Modality % 12.4 7.0* 7.7* Black/Hispanic
* , p<0.001


While Whites were older and had greater co-morbidity overall, both diabetes and 
high BP were more common in Blacks and Hispanics. Other clinical characteristics (i.e., 
BMI, serum albumin, cholesterol, calcium, phosphorus and hemoglobin) did not differ 
among groups.


Conclusion: We show differences in characteristics between Black, Hispanic, and 
White ESRD patients that may have an important impact on clinical outcomes. Blacks in our 
analysis do not differ in mineral metabolism or lipid outcomes suggesting that medication 
adherence is similar across racial groups. Of note more Blacks in DaVita facilities are using 
DaVita Rx, an in-center pharmacy program associated with better medication adherence 
and clinical outcomes. Higher diabetes prevalence in Hispanics supports the use of focused 
diabetes management programs within the dialysis setting.


Disclosure of Financial Relationships: nothing to disclose
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Baseline Results from the Frequent Hemodialysis Network Nocturnal 
Trial  Michael V. Rocco,1 Alan Kliger,2 Gerald Beck,3 Robert Lockridge,4 Paul 
Eggers,5 FHN Nocturnal Trial Group.5  1Wake Forest Univ; 2Hospital of St. 
Raphael; 3Cleveland Clinic, Cleveland, OH; 4Lynchburg Nephrology; 5NIDDK, 
Bethesda, MD.


The Frequent Hemodialysis Network Nocturnal hemodialysis (HD) study is a 
randomized clinical trial of six times per week nocturnal HD versus three times per week 
conventional HD. The two co-primary outcomes of the study are left ventricular mass or 
death (LVM measured by cardiac MRI) and quality of life and death (Physical function score 
from RAND SF-36). Secondary outcomes include data from Beck Depression Inventory, 
Trailmaking B, anemia, mineral metabolism and hypertension and nutrition management, 
and rates of non-access hospitalization and death. Patients are followed for 12 months after 
randomization. Eighty-seven patients were randomized into this study upon enrollment 
closure on May 31, 2009, making this the largest randomized trial of nocturnal hemodialysis 
worldwide. Baseline characteristics of these patients include a mean age of 52.8 ± 13.6 years, 
65.5% male, 55.2% White, 26.4% Black, 13.8% Asian and 4.4% other. Thus, patients in the 
study were younger, males were overrepresented and blacks underrepresented compared 
to USRDS data for all HD patients from 2006. Mean (SD) BMI was 29.0 ± 8.03 kg/m2. 
Duration of HD was < 1 year in 49.4% and 1 - 5 years in 32.2%. Educational status was 
non-high school graduate in 14.9%, high school graduate in 24.1% and at least some college 
in 59.7%. Baseline measurements are shown in the table.
Variable Mean ± SD 25th percentile Median 75% percentile
LV mass (grams) 137.1 ± 45.7 99.5 132.8 173.9
LV mass / BSA (grams/m2) 69.3 ± 21.7 56.2 67.3 79.2
SF-36 Physical Health Composite 37.6 ± 8.8 31 37 45
SF-36 Mental Health Composite 45.8 ± 11.4 40 48 55
Serum Albumin (g/dl) 3.9 ± 0.5 3.6 4.0 4.3
Serum Phosphorus (mg/dl) 5.8 ± 1.6 4.6 5.7 7
BUN (mg/dl) 54.9 ± 17.7 43 53 67
Serum Creatinine (mg/dl) 8.7 ± 3.0 6.5 8.7 10.8
Hemoglobin (g/dl) 11.8 ± 1.1 11.1 11.7 12.6
Systolic BP (mm Hg) 151 ± 20.3 136 148 164
Diastolic BP (mm Hg) 82.6 ± 12.8 73.8 82 91
Trailmaking B (sec) 140.5 ± 94.8 66 96 224


Primary results from the FHN Nocturnal Trial should be available in late 2010.
Disclosure of Financial Relationships: nothing to disclose
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High Glucose Variability Increases Risk of All-Cause and Hypoglycemia-
Related Hospitalization in Diabetic Chronic Hemodialysis Patients  Mark 
E. Williams,1 J. Michael Lazarus,2 Eduardo Lacson,2 Weiling Wang,2 Raymond 
Hakim.2  1Renal Unit, Joslin Diabetes Center, Boston, MA; 2Fresenius Medical 
Care, North America, Lexington, MA.


Glucose fluctuations commonly result in hypoglycemia, and high glucose variability 
(GV) is a risk factor for complications in patients with diabetes mellitus (DM). 
Glycohemoglobin (Hgb A1c) is a conventional marker of glycemic control and of GV. 
We evaluated the relationship between hospitalization rates and GV in 24,751 chronic 
hemodialysis patients with DM and at least one Hgb A1c value in the last quarter of 2002 
from a national ESRD database (94.5% Type 2, 5.5% Type 1 DM). Subsequent Hgb A1c 
levels and hospitalization rates were collected until death, withdrawal from dialysis, or the 
end of the end of the study period (12/31/05). Both all-cause and hypoglycemia-related 


hospitalizations rates were analyzed.Higher baseline Hgb A1c levels were associated with 
greater variability in A1c values over the subsequent 3 years. The Cox model adjusted for 
case-mix, laboratory values, and overall mean Hgb A1c levels showed greater risk for all-
cause hospitalization when the standard deviation for A1c values was >=1 (p<0.001). The 
adjusted hazard ratio for hypoglycemia-hospitalization also increased with higher SD of 
A1c values (p<0.05). To determine whether the relationship of hospitalization risk and GV 
was impacted by overall glycemic control, we compared results for patients whose mean 
Hgb A1c was <7% (good glycemic control) with those >=7% (poor glycemic control). 
The frequency of all-cause hospitalization was similar between groups, while that for 
hypoglycemia-related hospitalization was higher with HgbA1c >7%. However, the observed 
increase in hazard ratios for both all-cause and hypoglycemia-related hospitalizations 
associated with wider standard deviations of Hgb A1c was driven by patients with mean 
Hgb A1c values <7%.


GV is a risk factor for hospitalization and hypoglycemic events in hemodialysis patients 
with DM. At particular risk were patients with lower overall Hgb A1c levels. Although 
patients with higher Hgb A1c levels tend to have greater GV, they appear less susceptible 
to events leading to hospitalization.


Disclosure of Financial Relationships: nothing to disclose
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Do All Incident ESRD Patients with Diabetes Share Similar Morbidity 
and Mortality Outcomes?  Shu-Cheng Chen,1 James P. Ebben,1 Eric T. 
Frazier,1 Robert N. Foley,1,2 Allan J. Collins.1,2  1USRDS Coordinating Center, 
Minneapolis, MN; 2U of MN, Minneapolis, MN.


Incident ESRD patients (pts) with Diabetes Mellitus (DM) have higher first-year 
mortality rates & Medicare expenditures. ADA guidelines recommend DM pts have a 
hemoglobin A1c (HbA1c) test every three months with a target value ≤ 7%. With HbA1c 
test values added to the Medical Evidence Form (CMS-2728) in May 2005, we are able 
to assess the impact of glycemic control in ESRD DM pts with respect to morbidity and 
mortality outcomes and Medicare costs.


The study includes incident ESRD pts from 5/1/05 to 6/30/07 with DM as primary 
cause of renal failure on the newest CMS-2728 form. A total of 104,766 incident pts 
were divided into six groups: G#1-pts with oral DM meds only, G#2-pts with insulin 
only, G#3-pts with oral meds & insulin, G#4-DM pts with no meds, G#5-pts not in first 
4 groups and G#6-DM pts without HbA1c. Mortality rates were analyzed and controlled 
by age, gender, race and ethnicity using Cox regression model. Non-Medicare pts were 
later excluded (n=51394) for hospital admission rates and per person per month (PPPM) 
analyses with a 6-month follow-up.


Only 26.1% of incident ESRD DM pts reported a HbA1c test value on the 2728 form. 
Each group had similar demographic distributions by age, gender, race and ethnicity. Only 
pts in G#4 had achieved glucose control and pts in G#3 had the worst glycemic control. 
Compared to G#2 (reference group), G#6 had the highest 6-month adjusted mortality rate 
and G#1 the lowest. G#6 had the highest unadjusted hospital admission rate (4.57) and 
total Medicare expenditures (PPPM=$8,852). Conversely, G#4 had the lowest addmissiion 
rate and PPPM.


HbA1c level may be good measure not only for glycemic control and diabetes care, but a 
predictor for morbidity and mortality outcomes among the incident ESRD DM patients.
 G#1 G#2 G#3 G#4 G#5 G#6
N% 5.22 15.85 0.63 1.55 2.80 73.95
HbA1c (mean) 7.20 7.85 8.11 6.92 7.44  
Hazard Ratio (adjusted) 0.773 


(p<.0001) 1 1.075 
(p=.525)


0.951 
(p=.509)


0.976 
(p=.673)


1.159 
(p<.0001)


Admission Rate 3.52 3.90 4.08 3.51 3.79 4.57
PPPM ($) 7350 7846 8045 7202 7809 8852
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A 10-Year Increase in Type II Diabetes and Obesity among Stage V Chronic 
Kidney Disease Patients  Lilyanna Trpeski,1 Stanley Fenton,2 Judith Miller,2 
Charmaine Lok.2  1Renal Disease Registry, Toronto, ON, Canada; 2University 
Health Network, Toronto, ON, Canada.


Background:There is a worldwide increase in type 2 diabetes which has contributed 
to the rising numbers of patients with stage 5 chronic kidney disease (CKD) entering renal 
replacement therapy (RRT) programs. In Ontario, Canada, the number of dialysis patients 
in selected regions represented by The Renal Disease Registry (TRDR) almost doubled in 
the last decade, increasing from 2,780 patients in 1998 to 5017 patients in 2008.


Methods:The purpose of this study was to examine the most recent incidence trends in 
diabetes and obesity among dialysis patients obtaining care in the 36 facilities participating 
in TRDR. TRDR collects data on patients entering RRT programs in the selected regions 
of Ontario (population base 6,600,000 million).


Results:The study population consisted of 10,501 incident patients registered in TRDR 
between 1999 and 2008. The incidence rate of ESRD was 142 per million people (PMP) 
in 1998 and rose to 167 PMP in 2008, while the prevalent rate rose from 455 PMP to 
757 PMP, respectively. The proportion of incident ESRD patients with diabetes steadily 
increased from 40% in 1999 to 51% in 2008. It was particularly high in some ethnic groups, 
such as Indian subcontinent (58%), Blacks (55%) and Aboriginal (75%). Amongst ESRD 
patients with diabetes (n=6.420), 60% were obese at the initiation of RRT. The percentage 
of obese ESRD patients increased from 17% in 1999 to 26% in 2008 and was the greatest 
for those aged 45 to 64 years old.


Conclusion:These findings indicate that, as comorbidities, diabetes and obesity in 
ESRD patients have increased in the last decade. Every one of two ESRD patients in 
selected regions of Ontario had diabetes and every one of four patients was obese. Some 
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non-Caucasian ethnicities appear at high risk of diabetes. These findings emphasize the 
importance of public health initiatives to better prevent and optimally manage diabetes 
and obesity, in both the general and CKD populations. Special attention should be given 
to high-risk groups, such as the aboriginal ESRD population.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis in Patients with Diabetes Versus That in Those without Diabetes. – 
An Analysis of NHANES 2005-2006 Survey  Venkata Subhash Gorrepati, Ian 
Peters, Mohamed Mohamedali, Ashok Valluri, Pramil Cheriyath.  Department 
of Internal Medicine, Pinnacle Health, Harrisburg, PA.


Background:
Diabetes poses a significant threat to the kidney leading to End Stage Renal Disease 


(ESRD) requiring dialysis as the final resort before the kidney transplant. Currently there 
are no studies to compare the occurrence of dialysis in diabetic population versus the 
non-diabetic population in the United States. Our objective of this study is to look at the 
prevalence of dialysis in patients with diabetes and without diabetes in the United States.


Methods:
The National Health and Nutrition examination survey (NHANES) 2005-2006 is a 


cross sectional survey done on the non-institutionalized population of the United States by 
the Centre for Disease Control and Prevention and National Centre for Health Statistics. 
This survey consists of an extensive interview done at home and an examination done at a 
mobile center. For this study, we used the data from this survey and the data was analyzed 
using SAS 9.1 using the PROC SURVEY methods.


Results:
Out of 10348 people who participated in 2005-2006 NHANES survey, our final sample 


consisted of 4979 people after deleting people less than 20 years and those with missing 
values. Age adjusted prevalence of dialysis in patients with Diabetes is found to be 1.123 
% (SE 0.76) in contrast with 0.11% (SE 0.07) of those without Diabetes.


Conclusion:
Our study demonstrated that prevalence of dialysis is ten times more likely in a patients 


with diabetes, when compared to patients without diabetes. This emphasizes on the need for 
aggressive management of diabetes at an early stage to prevent the long term complications 
contributing to the significant mortality and utilization of the resources.
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Higher PTH Levels Might Mitigate Incident Hip Fracture Risk in 
Hemodialysis Patients with Low BMI  Naohiko Fujii, Takayuki Hamano, 
Shigeru Nakai, Takashi Shigematsu, Yoshiharu Tsubakihara.  Committee of 
Japanese Renal Data Registry, Japanese Society for Dialysis Therapy, Tokyo, 
Japan.


Background: We have reported U-shaped relationship between intact parathyroid 
hormone (PTH) and the relative risk for prevalent hip fracture only in lowest BMI quartile 
(ASN 2008). For the first time we assessed the incident hip fracture risk among Japanese 
hemodialysis (HD) patients.


Methods: We enrolled the patients on HD three times per week without prevalent hip 
fracture at the end of 2007 who had neither received parathyroidectomy nor percutaneous 
ethanol injection therapy. We extracted incident hip fracture cases by subtraction of the 
two consecutive surveys on prevalent fracture. We calculated adjusted relative risk (RR) 
for incident fracture employing multivariate logistic regression analysis with or without 
stratification of BMI.


Results: The eligible subjects at the end of 2007 were 166,616 and the total subjects 
included in the analysis were 103,381, excluding 36,656 cases with HD modality changes, 
17,115 deaths, 597 kidney transplant recipients, and others. Incident fracture was observed in 
1,170 cases (113 events/10,000 patient year). Female sex, older age, longer HD vintage, the 
prevalence of DM, lower serum creatinine, albumin, and BMI were the significant factors (P 
< 0.0001) associated with higher incidence. We stratified the subjects into tertiles according 
to BMI (T1:<19.6, T2:19.6-22.3, T3:22.3-). In the lowest tertile, we observed a significant 
lower RR of hip fracture in the higher PTH group [RR = 0.91 (n.s.), 1.10 (n.s.), 1 (Ref.), 
0.84 (n.s.), 0.47 (P = 0.026) for PTH<60, 60-150, 150-300, 300-600, 600<]. However this 
relation was not observed in the other BMI strata.


Conclusion: HD patients with lower BMI are at higher risk of incident hip fracture. 
Higher PTH levels than K/DOQI guideline in such patients might mitigate likelihood of 
fracture.
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Participation in a Specialty Pharmacy’s Refill Management System and 
Control of Secondary Hyperparathyroidism among Prevalent Hemodialysis 
Patients  Stephanie L. Brillhart,1 Allen R. Nissenson,2 Josh Golomb,2 Meredith 
Mathews,2 Geoffrey A. Block,1 Gerard Smits,1 Britt Newsome.1  1Denver 
Nephrology, Denver, CO; 2DaVita Inc., Lakewood, CO.


A unique component of the renal-focused, specialty pharmacy, DaVita Rx, is the 
Refill Management System (RMS). The RMS provides automatic refills of appropriate 
medications for participants. The effect of RMS participation on control of secondary 
hyperparathyroidism (SHPT) is unknown. This study evaluates change in SHPT control 
associated with RMS participation. Methods. We performed a before and after analysis of 
patients undergoing HD in DaVita centers before 9/01/2004 and who were also enrolled 
in DaVita Rx (n=1,603). We compared SHPT control according to K/DOQI definitions 
for RMS and non-RMS patients before and after enrollment into DaVita Rx using average 
calcium (Ca), phosphorus (P) and intact parathyroid hormone (iPTH) levels during the 3 
months before (baseline) and 6 months (+/- 45 days) post-enrollment. Change in SHPT 
control was assessed using the McNemar test and logistic regression. Results. Control 
of iPTH levels as well as control of any of the three parameters (Ca, P, iPTH) was more 
likely to improve vs. worsen in RMS patients. This same improvement was not observed 
in non-RMS patients. Control of Ca was more likely to improve vs. worsen for both 
groups. After adjustment, improved control was not due to an increase in prescriptions 
to manage SHPT.
RMS (n=786)
Parameter % in KDOQI Range  


(Baseline)
% Moved Into KDOQI  
Range (6 Months)


% Moved Out of KDOQI  
Range (6 Months) P Value


iPTH 36.26 22.65 15.78 0.0019
Ca 58.02 20.74 14.12 0.0017
P 55.34 15.27 16.92 0.4138
Any 84.73 10.43 7.12 0.0269
All 16.03 12.47 10.31 0.2039
Non-RMS (n=737)
iPTH 37.58 20.76 19.13 0.484
Ca 54.82 21.3 15.47 0.009
P 48.17 16.01 15.33 0.7422
Any 83.04 10.45 8.82 0.3139
All 13.03 11.4 9.36 0.2253


Conclusion. RMS participation was associated with improved control of SHPT levels. 
Reasons for improved control, such as removal of access barriers or improved compliance, 
should be identified.


Disclosure of Financial Relationships: nothing to disclose
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Economic Analysis of Cinacalcet Plus Low Dose Vitamin D Versus 
Flexible Dose Vitamin D in Treating Secondary Hyperparathyroidism in 
Hemodialysis Patients  Theresa I. Shireman,1 Ammar Almehmi,2 James B. 
Wetmore,2 Z. John Lu,3 Mark Pregenzer,3 Leigh Darryl Quarles.2  1Department 
of Preventive Medicine & Public Health, University of Kansas Medical Center, 
Kansas City, KS; 2The Kidney Institute, University of Kansas Medical Center, 
Kansas City, KS; 3Amgen, Inc., Thousand Oaks, CA.


Purpose: The objective of this study was to compare the short term cost-effectiveness 
(CE) of cinacalcet plus low-dose vitamin D (Cinacalcet-D) to vitamin D alone (Flex-D) 
for treatment of secondary hyperparathyroidism (sHPT) in hemodialysis patients (pts). 
Methods: This economic analysis utilized data from the ACHIEVE study, a randomized 
controlled trial in which pts whose sHPT was not adequately controlled with vitamin D alone 
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received either Cinacalcet-D or Flex-D over 27 weeks after the initial vitamin D therapy 
was washed out. The present study was undertaken from a US payer perspective, and direct 
medication costs were valued at public payer rates in 2006 U.S. dollars. Relative CE of 
these regimens was assessed using cost-minimization analysis or incremental CE ratios as 
appropriate. Results: The mean medication cost per pt reaching target was $5,811 and $4,115 
for the Cinacalcet-D and Flex-D treatment arms, respectively. For the primary endpoint 
and four secondary outcomes, the effectiveness was not statistically different between 
treatment arms, and Flex-D was deemed less costly for these outcomes. Cinacalcet was more 
effective in achieving six of the secondary outcomes, including one for all KDOQI targets. 
The mean incremental cost per pt reaching target ranged from $2,924 for serum calcium < 
9.5 mg/dL to $21,200 for all biomarkers within KDOQI targets. Conclusions: Cinacalcet 
in combination with vitamin D is more effective than vitamin D alone in achieving the 
KDOQI targets, but at greater costs. Whether this additional cost is warranted will require 
longer-term models to determine if changes in serum mineral metabolic markers translate 
into lower morbidity, mortality and downstream costs.


Disclosure of Financial Relationships: grant/research support: Co-PI on a research 
grant from Amgen, Inc., providing funding for this analysis.


TH-PO356


The Concomitant Use of Vitamin D and Phosphorus Binders Is Related with 
a Better Survival in Japanese Dialysis Patients: A Multicenter Prospective 
Study  Tsuneo Konta,1 Satoshi Takasaki,1 Kazunobu Ichikawa,1 Yusuke 
Mashima,1 Kosuke Kudo,1 Toshiyuki Takahashi,2 Hiroshi Abiko,3 Minoru Ito,4 
Ikuto Masakane,4 Tomohito Matsunaga,5 Masayuki Suzuki,6 Kazutaka Sato,7 
Noriyuki Degawa,8 Isao Kubota.1  1Department of Cardiology, Pulmonology, 
and Nephrology, Yamagata University School of Medicine, Yamagata, Japan; 
2Okitama Public General Hospital, Kawanishi, Japan; 3Nihonkai General 
Hospital, Sakata, Japan; 4Yabuki Hospital, Yamagata, Japan; 5Eijinkai Hospital, 
Osaki, Japan; 6Yamagata Prefectural Central Hospital, Yamagata, Japan; 
7Yamagata Prefectural Shinjo Hospital, Shinjo, Japan; 8Yamagata City Hospital 
Saikeikan, Yamagata, Japan.


Background. The abnormalities in serum calcium and phosphorus levels are associated 
with high mortality and the treatment with vitamin D or phosphorus binders have a beneficial 
effect on the prognosis in dialysis patients. To test whether the combination of these drugs 
has an additional effect on survival we have conducted a multicenter prospective study. 
Methods. A total of 466 dialysis patients in 17 hospitals in Japan (average age 63 years 
old, males 57.5%) were registered in 2003 and were followed for up to 5 years. Results. 
During the follow-up period, 132 (28.3%) patients died. Kaplan-Meier analysis showed that 
the survival rate was highest in patients with concomitant use of vitamin D and phosphorus 
binders (76.6%, n=269), followed by phosphorus binders alone (72.2%, n=115), vitamin 
D alone (63.0%, n=46) and lowest in patients with no use of either drugs (44.4%, n=36) 
(Log-rank test, p<0.001). After adjustment for clinical parameters and comorbidities, 
Cox-proportional hazard analysis revealed that the mortalities were higher in patients 
with no use of either drug (hazard ratio [HR] 3.527, 95% confidence interval [CI] 1.392 
to 8.940, p=0.008), with phosphorus binders alone (HR 2.156, 95%CI 1.192 to 3.901, 
p=0.011), with vitamin D alone (HR 1.377, 95%CI 0.549 to 3.455, p=0.496), considering 
concomitant use of both drugs as a reference. Conclusion. This study revealed that the 
concomitant use of vitamin D and phosphorus binders was associated with a better survival 
in Japanese dialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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The Influence of a Specialty Pharmacy on Secondary Hyperparathyroidism 
Control among Prevalent Hemodialysis Patients  Stephanie L. Brillhart,1 
Allen R. Nissenson,2 Josh Golomb,2 Meredith Mathews,2 Geoffrey A. Block,1 
Gerard Smits,1 Britt Newsome.1  1Denver Nephrology, Denver, CO; 2DaVita 
Inc., Lakewood, CO.


The effect of an integrated pharmacy on control of secondary hyperparathyroidism 
(SHPT) in patients receiving hemodialysis (HD) is unknown. The purpose of this study was 
to determine the changes in SHPT control associated with enrollment in the renal-focused, 
specialty pharmacy, DaVita Rx. Created in 2005, DaVita Rx provides tailored prescription 
drug services to ESRD patients, including medication delivery to patients in DaVita clinics. 
The goal of DaVita Rx is to remove common access barriers, thus improving compliance and 
outcomes, and reducing cost of care. Methods. We performed a before and after analysis 
of patients undergoing HD in DaVita HD centers before 09/01/2004 and who were also 
enrolled in DaVita Rx (n=1603). We compared control of SHPT according to K/DOQI 
definitions for individual DaVita Rx participants prior to and after their enrollment into 
DaVita Rx using the average calcium (Ca), phosphorus (P) and intact parathyroid hormone 
(iPTH) levels during the 3 months prior to enrollment (baseline) and at 6 months (+/- 45 
days) post-enrollment. Change in SHPT control was assessed using the McNemar test and 
logistic regression. Results. Control of Ca and iPTH was more likely to improve vs. worsen 
following 6 months of participation in DaVita Rx. Improvement was not observed with 
respect to P levels; although control of any of these parameters (one or more) was more 
likely to improve vs. worsen 6 months post-enrollment. After adjustment, results were not 
due to an increase in the number of prescriptions to manage SHPT.


Lab Parameter % in KDOQI range 
(Baseline)


% Moved Into KDOQI 
Range (6-Months)


% Moved Out Of KDOQI 
Range (6-Months) P Value


iPTH 36.9 21.73 17.4 0.0069
Ca 56.47 21.01 14.77 <.0001
P 51.87 15.63 16.15 0.7161
Any Parameter 83.91 10.44 7.94 0.0232
All Parameters 14.58 11.95 9.85 0.079


Conclusion. Participation in DaVita Rx was associated with improved control of 
Ca and iPTH suggesting that participation in a specialty pharmacy may provide clinical 
benefit for ESRD patients.


Disclosure of Financial Relationships: nothing to disclose
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Different Administrative Definitions of Hyperparathyroidism (HPTH) 
Influence Diagnosis Prevalence and Cost Estimates in Chronic Dialysis 
Patients  Joseph M. Messana, M. Turenne, J. Wheeler, J. Roach, K. Sleeman, 
R. Hirth.  Kidney Epidemiology and Cost Center, University of Michigan, Ann 
Arbor, MI.


The Medicare dialysis expanded prospective payment system (ePPS) currently under 
development utilizes Medicare claims diagnoses as modeled payment variables. After PPS 
implementation, incidence of claims diagnoses may increase, especially if claims frequency 
underestimates clinical prevalence. Comparing frequencies may inform estimates of 
potential upcoding on the ePPS. Medicare 2007 claims were used to identify the diagnosis 
of HPTH in ESRD patients. Alternately, the diagnosis of HPTH was inferred from payment 
for vitamin D or cinacalcet to dialysis facilities or through Medicare Part D.


Results: 82% of hemodialysis (HD) and 70.8% of peritoneal dialysis (PD) pts. received 
cinacalcet or vitamin D. HPTH, derived from Medicare claims, was present in only 9.1% 
(HD) and 9.4% (PD).
2007 Separately Billable (SB) Medicare Allowed Payment per session


HPTH DX. N(pts.) Total SB ESA IV vit D Lab Part D ESRD drugs*
HD None 25189 $83.62 $59.01 0 $7.92 $6.93


Claims 1147 $88.20 $63.41 0 $7.96 $6.23
Med use 162302 $106.99 $56.91 $13.38 $8.97 $18.40
Claims & med 17645 $117.70 $64.64 $13.43 $8.83 $21.45


PD None 3582 $44.35 $29.95 0 $7.07 $5.88
Claims 219 $45.35 $33.36 0 $6.80 $3.91
Med use 8192 $65.27 $31.45 $0.59 $7.69 $23.62
Claims & med 1005 $78.02 $40.92 $0.72 $7.81 $26.65


*oral vit D, cinacalcet, sevelamer, calcium acetate, lanthanum carbonate
Claims data underestimated the clinical prevalence of HPTH. As expected, clinical 


diagnosis of HPTH is associated with increased costs for drugs used to treat HPTH. ESA 
utilization is increased in the presence of HPTH. The degree to which ESA spending is 
increased varies with diagnosis definition and may be the result of a direct association 
between HPTH and ESA unresponsiveness. Alternatively, HPTH in Medicare claims may 
reflect specific disease severity or other unobserved comorbidity. How the comorbidity-
associated payment variables in the ePPS are defined may have a significant impact on the 
distribution of payments in the system.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of the Effects of Calcium Carbonate and Calcium Acetate 
on Calcium/Phosphate Management in Hemodialysis Patients  Yoshihiro 
Matsumoto,1 Toru Yakushigawa,2 Shinji Kageyama,4 Kazuo Arihara,3 Yasuo 
Mori,2 Takao Saito,3 Nobuo Shio.4  1Nephrology and Dialysis, Shizuoka City 
Hospital, Shizuoka, Japan; 2Shibukawa Clinic, Sshizuoka, Japan; 3Ohtemachi 
Clinic, Shizuoka, Japan; 4Shio Clinic, Shizuoka, Japan.


BACKGROUND: As compared to the use of sevelamer, the use of calcium-containing 
phosphate binders is associated with a significant disadvantage with regard to coronary 
calcification and mortality in hemodialysis patients. However, in Japan, calcium carbonate 
is used in quite a many dialysis patients, while calcium acetate is used only in a few 
patients although the net amount of calcium in this compound is lesser than that in calcium 
carbonate.


AIM: To compare the calcium- and phosphate-lowering effects between calcium 
carbonate and calcium acetate.


METHODS: In this study, 39 adult hemodialysis patients treated with calcium carbonate 
at 3 outpatient clinics were recruited. After a 1-week wash-out period, calcium carbonate 
was replaced with the same amount of calcium acetate in each patient; consequently, the 
net calcium load was reduced by 38%. The phosphorus, corrected calcium, and calcium-
phosphorus product levels were compared at baseline and at 1 and 2 months after calcium 
acetate treatment.


RESULTS: The baseline phosphorus, corrected calcium, and calcium-phosphorus 
product levels were 9.1 mg/dl, 5.9 mg/dl, and 54.1 mg2/dl2, respectively. The phosphorus 
and calcium-phosphorus product levels had significantly decreased (5.5 mg/dl and 49.8 
mg2/dl2) at 1 month after the change from the carbonate to the acetate compound. The 14 
patients with corrected calcium concentrations of >9.5 mg/dl at baseline showed a significant 
decrease in the levels at 1 month after calcium acetate treatment (9.9 vs. 9.4 mg/dl).


CONCLUSION: Our results demonstrate that the use of calcium acetate instead of 
calcium carbonate is effective in decreasing the calcium load and may allow favorable 
calcium/phosphate management in hemodialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO360


The Effect of Organisational Factors and Processes of Care on between 
Centre Achievement of Audit Measures for Calcium, Phosphate and PTH in 
UK Haemodialysis Centres  Alex Hodsman,1 Yoav Ben-Shlomo,2 Anna Casula,1 
Paul Roderick,3 Charles Tomson.1  1UK Renal Registry, Southmead Hospital, 
Bristol, United Kingdom; 2Dept of Social Medicine, University of Bristol, 
Bristol, United Kingdom; 3Dept of Public Health, University of Southampton, 
Southampton, United Kingdom.


Introduction: Dialysis care in the UK is centralised with 72 main centres responsible 
for varying numbers of satellite centres. The UK Renal Registry compares performance 
of main centres against audit measures in national clinical practice guidelines. This study 
identified factors relating to organisational structure and processes of care which might 
account for between centre variation in performance against audit measures for Ca, PO4 
and PTH.


Methods: A survey on management of Ca, PO4 and PTH was circulated to UK renal 
centres in 2008. Outcome measures were mean PO4, Ca and PTH and % of patients with 
PO4<5.6mg/dl, Ca 8.8-10.4mg/dl and PTH 150-300pg/ml. Univariable regression analyses 
with a clustering term were used to study the association between explanatory variables in 
the survey and these outcomes. These analyses were adjusted for case mix differences.


Results: Better PO4 control was associated with increasing multidisciplinary team 
input in quality assurance (QA) meetings (Ref < 2 people) (OR 1.27 p<0.0001), the 
system of care employed within HD centres where long term care and monthly QA were 
provided by a single physician in a single location (Ref >1 physician in each location) 
(OR 1.23 p=0.025). Better Ca control was associated with having a policy determining 
which patients received cinacalcet (OR 1.36 p=0.001) and lanthanum (OR 1.44 p=0.001) 
and increased number of surgeons employed to perform parathyroidectomy (OR 1.37 
p=0.01). Better PTH control was associated with increased number of WTE dietitians in 
each centre (OR=1.2 p=0.02)


Conclusion: This preliminary data from a national study has identified several 
factors associated with improved performance against audit measures for Ca, PO4 and 
PTH. Multivariable multilevel models are being undertaken on these data to identify 
independent predictors of better outcome which can be implemented as best practice in 
dialysis centres.


Disclosure of Financial Relationships: nothing to disclose
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Evaluation of Ferric Citrate as a Phosphate Binder in Dialysis Patients 
Requiring High Doses of Phosphate Binders  Mohammed Sika,1 Mark Koury,1 
Mark Smith,2 Tom Greene,3 Marvin Sinsakul,4 Stephen Korbet,4 Julia Lewis,1 
Collaborative Study Group.4  1Medicine, Vanderbilt University Medical Center, 
Nashville, TN; 2Kidney Care Associates, LLC, Augusta, GA; 3Epidemiology, 
University of Utah, Salt Lake City, UT; 4Medicine, Rush University Medical 
Center, Chicago, IL.


Hemodialysis patients are treated with phosphate binders (PB) to correct 
hyperphosphatemia. However, all currently available PB have some limitations. In a Phase 
II multicenter non-blinded trial, 55 hemodialysis patients who were taking 6 to 30 tablets/
capsules of their PB at screening were switched without wash out to Ferric Citrate (FC) 
to manage serum phosphorus (P) levels. The starting dose of FC was either 3.4 g/day or 
6 g/day based on the number of tablets/capsules of PB patients were taking at screening. 
Patients were treated for 4 weeks and titrated based on weekly blood draws to achieve 
serum P level that ranged from 3.5 to 5.5 mg/dL.
RESULTS (Mean)
Parameter Units Baseline End of Study P value
Phosphorus mg/dL 5.9 5.4 0.23
Calcium mg/dL 9.2 9.1 0.56
Intact PTH pg/mL 530 500 0.38
Bicarbonate mEq/L 22.2 23.7 0.001
Ferritin ng/mL 554.1 608.8 0.03
Transferrin Saturation % 30.0 35.4 0.001
Iron mcg/dL 68.4 75.3 0.08
Hemoglobin g/dL 11.9 11.8 0.31


FC maintained the baseline serum levels of P, calcium and PTH and increased 
Bicarbonate blood levels. Twenty-five of the 55 patients received intravenous (IV) iron 
during the 4 week study period. Baseline and end of study serum levels of ferritin and iron 
were similar in the 30 patients who did not receive IV iron. However, serum ferritin was 
increased by 15% between baseline and end of study in the patients who received iron. A 
gastrointestinal questionnaire and analysis of adverse events did not reveal any unexpected 
events. The most common adverse event was darkening of feces. In this pilot study, ferric 
citrate appears at least as equipotent as other phosphate binders, raises serum bicarbonate, 
may ameliorate iron status and was tolerated in a four week trial.


Disclosure of Financial Relationships: grant/research support: Keryx 
Biopharmaceuticals, Inc.
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The Effect of Influenza Prevention with the Combination of the Vitamin D3 
Analogs Administration and Influenza Twice-Vaccination in Maintenance 
Hemodialysis Outpatients after the Sevelamer Hydrochloride Era  Toru 
Hyodo,1 Naoyuki Sato,2 Haruki Wakai,1 Takayasu Taira,1 Tadasu Sakai,1 Hideo 
Hidai,1 Kazunari Yoshida,3 Shiro Baba.3  1Dialysis Center, Yokohama Dai-ichi 
Hospital, Yokohama, Kanagawa, Japan; 2Dept. of Nursing, Atsugi Clinic, Atsugi, 
Kanagawa, Japan; 3Dept. of Urol., Kitasato University Hospital, Sagamihara, 
Kanagawa, Japan.


The purpose was to examine the effect of the influenza twice-vaccination.
The subjects were 97 HD outpatients (68 males and 29 females, 38 diabetic and 59 


non-diabetic patients). The mean age was 67.3±10.9 years. The mean HD duration was 
5.8±5.4 years. Among 74 patients (76.3%) of those patients, vitamin D3 preparations were 
administered. Influenza vaccination was conducted twice with the interval of 4 weeks in 
November, 2007. The hemagglutination inhibition (HI) titer of influenza was observed. 
The HI titers was measured before the vaccination, one month after the first vaccination 
and one month after the second vaccination, and the booster effect of influenza vaccination 
was examined.


The proportion of patients with over 40 times of antibody titers, the vaccination for 
type B strain dose not have the statistically significant effect and the booster effects of 
vaccination were not observed in any strain of Type A or Type B influenza. According to 
the geometric HI titers,the patients with vitamin D3 preparations are more sensitive for 
vaccination than without vitamin D3 preparations. The booster effect was observed in Type 
B influenza strain among the patients with vitamin D3 preparations.


Our results support the former report that the vitamin D preparations have relevant 
advantageous effects on the immune response(Antonen JA, et al. Nephron 2000; 86: 56-
61). The booster vaccination and the vitamin D3 administration for the coming new type 
of very poisonous influenza should be recommended in HD patients.


Disclosure of Financial Relationships: nothing to disclose
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Improving Influenza Vaccination Rates among Dialysis Patients: Results 
of a Quality Management Program in a Large Dialysis Population  Susan 
Rizkalla, Ginger Hanson, Wayne Scott, Allen R. Nissenson.  DaVita, Inc., 
Lakewood, CO.


Introduction: The CDC recommends annual influenza vaccinations for patients with 
chronic medical conditions to reduce the risk of influenza-related pneumonia, hospitalization 
and death. Accordingly, we set a goal to vaccinate 90% of our in-center patient population 
during the 2008-2009 influenza season.


Methods: Using standardized materials, in October 2009 we initiated a vaccination-
awareness campaign in every DaVita hemodialysis facility nationwide to educate patients 
about the benefits of immunization. We then followed the educational efforts by offering and 
administering the seasonal influenza vaccination. The interdisciplinary care team, including 
nurses, dieticians, social workers, patient care technicians, attending physicians and medical 
directors also received educational materials and shared awareness of the 90% vaccination 
goal. They provided follow-up visits for patients who initially refused vaccination to address 
concerns and misconceptions, if any. Throughout the influenza season, each facility tracked 
patient vaccination status and facility vaccination performance to identify opportunities for 
improvement and to provide vaccination to newly admitted patients.


Results: In this program, over 90,000 patients in more than 1400 hemodialysis facilities 
received vaccination education. The percentage of patients receiving seasonal influenza 
vaccination rose to 88.6% by the end of the 2008-2009 influenza season, short of the goal 
of 90% but a nearly 20-percentage-point improvement compared to the 69% of patients 
vaccinated during the 2007-2008 season.
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Conclusion: Intensive quality management programs conducted by the dialysis 


interdisciplinary care team, assisted by timely clinical performance reporting, and relying 
primarily on education and engagement of both the team and the patient can be remarkably 
successful in achieving high levels of influenza vaccination in large dialysis populations.


Disclosure of Financial Relationships: nothing to disclose
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Influenza A/H1N1 Virus Outbreak: Cross-Sectional Epidemiological 
Survey in Hemodialysis Units during Flu Epidemic Zenith  Luis E. Morales-
Buenrostro,1 Rafael Valdez,1,2 Nelly Razo,1 Mauricio Paredes,2 Ricardo Correa-
Rotter.1,2  1Nephrology, Instituto Nacional de Ciencias Medicas y Nutricion SZ, 
Mexico City, DF, Mexico; 2Fresenius Medical Care Mexico (FMC), Mexico 
City, DF, Mexico.


An outbreak of a new mutated influenza A virus H1N1 (FluA/H1N1) was identified 
in Mexico and USA Apr09, to which most individuals lack immunity, with high potential 
for severe disease and a widespread outbreak. HD patients are a high risk population for 
human influenza.


Purpose: to explore epidemiologic data on vaccination, preventive measures and clinical 
manifestations of respiratory disease during the outbreak in patients, relatives, and health 
related workers (HW) of HD units in Mexico City.


Methods: During the FluA/H1N1 outbreak zenith, we applied a standardized survey 
(voluntary) to evaluate: use of flu vaccine last winter, during the outbreak and intention 
to receive it next winter, prophylactic measures during contingency, suspicious clinical 
manifestations from 01/09 to 05/09, if medical attention was seeked, and exposure to 
anyone with confirmed or suspected FluA/H1N1.


Results: We included 9 large FMC HD Units located in Mexico City. 2096 participants, 
62.1% HD pts, 19.7% relatives, and 18.2% HD HW. Mean age 44.2 ± 16 yrs (15 to 92). 
53% female. 22% was vaccinated the previous winter, 5.7% during outbreak, and 73% 
will seek vaccination the next winter. Contact with possible FluA/H1N1 cases in 3.7%. 
Over 90% of participants adopted suggested prophylactic measures. Only 5.9% of the 
population had respiratory symptoms and 1.6% were considered suspicious yet there were 
no confirmed cases of FluA/H1N1.


Patients Relatives Staff
Age (years) 47±17 46±14 30±9
Vaccinated last Winter 21 27 14
Vaccinated during outbreak 5 7 8
Vaccine next winter 71 79 75
Contact w/FluAH1N1 suspicius 1.6 2 10
Contact w/FluAH1N1 confirmed .1 .5 1.6
Respiratory Symptoms 5 3 14
FluAH1N1 suspicius 1.2 .7 3.7
FluAH1N1 confirmed 0 0 0
Values in %.


Conclusions: Vaccination attitudes strongly changed after the outbreak. Preventive 
measures were followed by the majority of individuals. We observed a very low frequency 
of respiratory disease in this population and no FluA/H1N1 cases.


Disclosure of Financial Relationships: nothing to disclose
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Empirical Treatment of Tuberculosis in Patients with End Stage Renal 
Disease  Shruti Goel, Seema Singh, Neill Duncan, David Taube, Thomas Cairns.  
Imperial College Kidney and Transplant Institute, London, United Kingdom.


TB presents with constitutional symptoms, erythropoietin resistance and commonly 
adenopathy on CT scan in patients with endstage renal disease (ESRD). South Asians are 
at risk and represent a significant proportion of our dialysis population. A high mortality 
is reported for patients if TB treatment is delayed until microbiological confirmation, and 
obtaining tissue may carry significant risk to the patient.


We report the outcome for all 101 patients empirically treated between 6/1994-1/2009 
with directly observed antiTB treatment three times a week comprising Rifampicin, 
Isoniazid, Pyrazinamide, and Ciprofloxacin or Moxifloxacin or Clarithromycin. Mean 
age 60.3±13.6 yrs, 58 males. All on haemodialysis. Cause of ESRD: 33/101 diabetic 
nephropathy, 9 glomerulonephritis, 5 renovascular disease, 3 polycystic kidney disease, 3 
obstructive nephropathy, 2 tubulointerstitial nephritis, 2 renal TB 44 unknown. Ethnicity: 
67/101 [66%] South Asian, 17/101 [17%] Caucasian, 14/101 [14%] African/AfroCarib 
and 3/101 [3%] Other.


KM patient survival for these patients was comparable with that for the contemporaneous 
prevalent haemodialysis cohort at our centre to 10years, although there was a tendency to 
excess mortality in the first two years in patients with a diagnosis of TB.


Comparing mean at baseline and at 12 months after treatment: Hb rose from 10.4±1.5 
to 12.1±1.9g/dl, CRP fell from 76.8±66.2 to 14.8±19.4mg/l, and Alb rose from 27.7±5.7 to 
33.5±6.9g/l [ p<0.001]. The steepest improvements occurred within 3 months of treatment. 
There were no episodes of hepatotoxicity as a result of treatment.


TB incidence is significant and especially associated with South Asian ethnicity. 
Empirical TB treatment is associated with good longterm survival, significant improvements 
in biomedical parameters, and is not associated with significant adverse effects.


Disclosure of Financial Relationships: nothing to disclose
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HIV Infected Hemodialysis Patients and the Risk of Bacteremia: Logistic 
Regression Analysis of the 1996 and 2004 USRDS Datasets  N. Stanley 
Nahman,1 H. Sakhamuri,1 S. Maddirala,2 S. Elfayoumy,3 P. Wdudyka,4 K. 
Britt,1 C. Masnita-Iusan.4  1Medicine, University of Florida, Jacksonville, FL; 
2Medicine, Univ of Oregon HSC, Portland, OR; 3Computer Science, Univ of N 
FL, Jacksonville, FL; 4Mathematics and Statistics, Univ of N FL, Jacksonville, 
FL.


Bacteremia (BAC) is an important cause of morbidity and mortality in hemodialysis 
(HD) pts. We previously analyzed the DMMS dataset from the USRDS, and showed that 
HIV was a risk factor for BAC. These data predated the routine use of protease inhibitors 
(PI), which have been shown to reduce morbidity and mortality from HIV. We theorized 
that BAC in HD patients with HIV would be improved after the introduction of PI therapy. 
To test this, we used multiple logistic regression analysis to compare the rates of BAC 
in HD pts between the DMMS (1996) and the USRDS from 2004 (2004). Results: The 
number of pts were 18,295 and 395,944 for 1996 and 2004, respectively. When compared 
to 1996, 2004 demonstrated a significant decrease in both the rate of BAC (16.5 vs 10.7%, 
p < 0.0001) and the incidence of HIV (5.2 vs 2.4%, p < 0.0001). For HIV pts, there was 
a significant decline in the rate of BAC in 2004 (22.3 vs 16%, p < 0.0001). Risk factors 
for BAC in HIV(+) HD pts include race, hepatitis C (HepC), and cirrhosis (CIR). The 
rate of BAC between 1996 and 2004 for HIV(+) pts was significantly greater in African 
American (AA) pts vs non-AA (18 vs 11.7% for 1996 vs 2004, respectively, p < 0.0001). 
There was no difference in BAC between the two time points for HIV(+) pts with HepC 
(30.2 vs 32.3 %) or CIR (31.6 vs 32.5 %). When controlling for race, HepC and CIR, the 
odds of BAC in 1996 vs 2004 were 1.591 (1.342 - 1.886, 95% CI). Thus, the rate of BAC 
in HIV(+) HD pts declined significantly between 1996 and 2004, and AA pts had a greater 
rate of BAC at both time points. Conclusion: BAC rates in HIV(+) HD pts improved 
between 1996 and 2004 and may in part be due to the use of PIs for the therapy of HIV 
disease, but other variables (such as improved infection control and/or vascular access 
hygiene) may also play a role.


Disclosure of Financial Relationships: nothing to disclose
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Seroconversion after Hepatitis B Immunization in Hemodialysis: Fendrix vs 
Engerix B  Luca Di Lullo, Giuseppe Roberto Iannacci, Fulvio Floccari, Pasquale 
Polito.  Department of Nephrology and Dialysis, San Giovanni Evangelista 
Hospital, Tivoli, Roma, Italy.


BACKGROUND: Hemodialysis patients have higher risk to develop HBV infection. 
Immunization is the first choice strategy to minimize this risk but seroconversion rate is 
lower respect of general population, due to immunodepression. Aim of the study was 
to evaluate immunological response in haemodialysis patients randomized to Fendrix or 
Engerix B.


PATIENTS AND METHODS: 92 patients on maintenance hemodialysis (45 females, 
47 males, mean age 70,2±14,3 years, mean dialytic age 23,8±14 months) were randomized 
to Fendrix or Engerix B. Patients treated with Fendrix underwent 4 injections at months 
0, 1, 2 and 6, those vaccinated with Engerix underwent three injections at double doses at 
months 0, 1 and 6 (with an optional 4th dose at month 8). Patients were tested every three 
months for HBsAg-antibodies (HBsAb) titre during next 18 months Mean biological and 
dialytic age and mean didn’t show significant differences between two groups.


RESULTS: The Fendrix group showed higher seroconversion rates (86% of HBsAb+) 
yet from the first serological control in respect to Engerix group (17%). During the study 
period, Fendrix group registered protective HBsAb titres in 50% of patients. In this group 
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6 patients (13%) reached maximal detectable HBsAb titre (>1000). Engerix group showed 
the highest peak of seroconversion, near booster dose, with the 40% of cohort. Only two 
patients reached HBsAb titres >1000, presenting perhaps a rapid decrease in this titre 
since first control.


The lowest seroconversion rate in the Fendrix group was observed at month 18, with 
a percentage of 50% of patients positive for HBsAb. Engerix group showed a decrease in 
this rate, with a minimum of 10.5% at 18 months.


CONCLUSIONS: Immunization of hemodialysis patients with Fendrix seemed to 
induce an immunological response more effective in terms of efficacy, rapidity and duration 
of seroprotection against HBV in respect of immunization with Engerix B.


Disclosure of Financial Relationships: nothing to disclose
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Efficacy and Safety of Interferon-α Plus Low Dose Ribavirin Therapy in 
Dialysis Patients with Chronic Hepatitis C  Raj K. Sharma, Anurag Singh, 
Narayan Prasad, Anupma Kaul, Anita Saxena, Amit Gupta.  Nephrology, Sanjay 
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, UP, India.


This study was conducted to evaluate the efficacy and safety of combination therapy 
with nonpegylated interferon (IFN) plus ribavirin in the treatment of chronic hepatitis C 
in chronic kidney disease patients on dialysis. Twelve chronic kidney disease patients 
on dialysis positive for chronic hepatitis C infection were treated with interferon-α 3.0 
million units thrice weekly plus ribavirin 200mg thrice weekly. HCV RNA genotype 1 
was seen in 3 patients (25%) and rest 9 patients (75%) were of genotype-3. Duration of 
treatment ranged from 2 to 12 months (6.2±3.0). Two out of twelve patients (16.6%) are 
still undergoing treatment, while two patients are in post treatment follow up and have 
not completed their 6 months post treatment follow up. Rapid virological response (RVR) 
was achieved in 4 out of 12 patients (33.3%), and early virological response (EVR) was 
achieved in 10 (83%) patients, biochemical response was seen in 11 (92.5%) patients. 
Eight out of ten patients (80%) who completed their therapy achieved end of treatment 
virological response (ETVR). Sustained virological response (SVR) was achieved in 5 out 
of 8 patients (62.5%) who were followed for 6 months after the treatment completion. There 
was no significant decrease in Hb after the therapy (9.95±0.85 gm/dl vs 9.36±0.56 gm/dl, 
p=0.12), with no significant increase in the requirement of erythropoietin dose (101.0±15.6 
IU/KG/week vs 108.1±16.7 IU/KG/week, Χ²=132.0, p=0.23), no patient required blood 
transfusion. 25% patients suffered from flu-like syndrome after starting the IFN therapy 
which was managed in all patients with symptomatic management, without any need for 
stopping the treatment. No patient suffered from neuropsychiatry manifestations. IFN Plus 
low dose Ribavirin can be safely used to treat chronic HCV infection in dialysis patients, 
with sustained virological response rates (62.5%) which are better than with interferon 
monotherapy reported in literature (33 to 39%).


Disclosure of Financial Relationships: nothing to disclose
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Modifiable Risk Factors for Early Mortality during the First Year of Dialysis  
Charmaine E. Lok,1 Lilyanna Trpeski,2 Judith Miller,1 Stanley Fenton.1  1Toronto 
General Hospital, Canada; 2Renal Disease Registry, Toronto, Canada.


Large renal registries, such as the USRDS, typically do not collect patient data until 
they have survived 90 days on dialysis. This initial 90 days is a high risk time for mortality, 
yet a critical period to understand why patients die and whether there are risk factors that 
can be modified to improve survival.


Purpose: to determine clinical factors that influence short term (90 day and 1 year) 
mortality in an incident patient cohort from The Renal Disease Registry (TRDR). TRDR 
prospectively collects data from incident and prevalent patients in 36 voluntary dialysis 
facilities within Ontario, Canada.


A Cox regression model was used to determine risk factors for patient death at 90 days 
and 1 year of dialysis start. Adjustment was made for patient clincial case-mix.


A total of 1040 incident patients from 1999-2008 were followed to the end of the year 
2008. 525 patients (5%) died within 90 days and 1031 (9.9%) patients died in the first 
year of dialysis. This represented 30% of all deaths for this 10-year cohort. The greatest 
predictors of death in both patient groups, defined by the times of death are in Table 1. 
However, malnutrition (BMI<18.5) and age group 65- 74 years had higher hazards of death 
at 90 days compared with 1 year on dialysis.
Table1 . Significant factors influencing short term survival on dialysis


90 day survival 1-year survival
Factors Hazard Ratio Hazard Ratio
Age
65-74 2.4 (1.6-3.7) 1.7 (1.3-2.2)
>75 2.9 (1.9-4.4) 2.4 (1.9-3.0)
Coronary artery disease(CAD) 1.5 (1.1-2.1) 1.6 (1.3-1.9)
Malignancy 1.6 (1.1-2.1) 1.5 (1.4-2.2)
BMI <18.5 3.5 (2.4-4.9) 1.9 (1.5-2.6)
Catheter Access 2.3 (1.3-4.2) 2.1 (1.4-2.9)
Not seen in CKD clinic 1.5 (1.1-2.1) 1.3 (1.1-1.6)


The 90 day and 1 year mortality of patients in TRDR was relatively low over a 10 year 
period. Some non-modifiable factors such as older age and certain comorbidities (i.e. CAD, 
malignancy) influence short term survival on dialysis. However, appropriate CKD care prior 
to dialysis initiation, improving nutritional status and starting dialysis with a functioning 
non-catheter access, may improve outcomes, particularly in older patients.


Disclosure of Financial Relationships: nothing to disclose
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Pain Is Associated with Mortality in Hemodialysis Patients  Paul L. Kimmel,1 
Tara J. Harris,1 Racha Nazir,1 Prashant Khetpal,1 Rolf A. Peterson,2 Samir S. 
Patel.1  1Department of Medicine, George Washington University, Washington, 
DC; 2Department of Psychology, George Washington University, Washington, 
DC.


Patients’ perception of pain during dialysis (HD) and exclusive of HD treatment and its 
association with survival have not been well studied in end-stage renal disease (ESRD). We 
evaluated the experience of pain during HD and at times the patient was not receiving HD, 
and assessed possible associations of perception of pain and sleep disturbance with patient 
survival. 128 ESRD patients treated with HD completed questionnaires on psychosocial 
status, quality of life, and sleep disorders. A modified McGill Pain questionnaire was 
used to assess the nature, location, frequency, intensity and duration of pain both during 
and exclusive of HD. The Pittsburgh Sleep Quality Index was used to screen for sleep 
disturbances over a 30 day period. After controlling for age, diabetes mellitus, serum 
albumin concentration, and HIV infection, there was a significant association between 
mortality and both frequency (HR = 1.097, CI = 1.001-1.201, p = 0.047) and intensity of 
pain while patients were not on HD (HR = 1.090, CI = 1.001-1.187, p = 0.047). There was 
no association between survival and duration of pain off HD or any of the pain parameters 
while patients were on HD. There was no association between survival and the presence 
of a sleep disorder.


Pain perception off HD may be of more importance to patients than pain during HD. 
The mechanisms underlying the association are unknown, but may involve linkage of pain 
with severity of medical illness, or the generation of a maladaptive cytokine response. 
Multicenter prospective studies of pain interventions using well-validated pain perception 
tools are needed to establish causal relationships. Interventions directed towards treating 
pain on non-HD days may improve ESRD patient survival.


Disclosure of Financial Relationships: nothing to disclose


TH-PO371


What Is the Most Important Factor To Improve the Survival Rate of Newly 
Introduced Dialysis Patients?  Ikuto Masakane, Satoko Ito.  Nephrology, Yabuki 
Shima Clinic, Yamagata, Japan.


OBJECTIVES: Even though the technology of dialysis therapy has highly progressed, 
the survival rate of newly introduced dialysis patients is not sufficient compared with the 
same aged healthy people. Increasing number of diabetic patients and elder patients is 
one of the reasons that deteriorate the survival rate. It is the most important concerns how 
to manage these kinds of patients at their introduction of chronic dialysis therapy. In this 
study, we analyzed the differences in patient survival between our facilities and the Japanese 
Society for Dialysis Therapy (JSDT) database and speculated what is the most important 
factor to improve the outcome of newly introduced dialysis patients.


METHODS: 99 patients; 57 men man and 42 women, the mean age was 68.1 years 
old; who started chronic dialysis in our facilities from 2001 to 2005 were enrolled in this 
study. The patient survival rate was evaluated Kaplan-Meier method and compared with 
that of JSDT. The Cox proportional hazard model was conducted to speculate significant 
variables for death outcome. The variables used for the analysis were age, sex, cause of 
CKD, BMI, eGFR, data of blood chemistry and comorbidity.


RESULTS: The cumulative 1-year, 3-year, 5-year survival rates of the patients in JSDT 
were 85%, 69%, and 57% respectively, and 91%, 80% and 71% in our facilities.


Age, serum Na and congestive heart failure (CHF) were identified as significant risk 
factors for death. 5-year survival rate of the patients with CHF was 37% whereas that of 
the patients without CHF was 85%. The prevalence of CHF in newly introduced dialysis 
patients was 19.7% in our facilities and 28.9% in JSDT. The relative risk for death was the 
lowest in the patients with eGFR 6∼8ml/min in our facilities, whereas it was the lowest in 
the patients with eGFR 2∼4 ml/min in JSDT.


CONCLUSIONS: Our data indicates we should start dialysis therapy before eGFR 6ml/
min avoiding CHF for achieving good survival of newly introduced dialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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Insulin Resistance and Low Plasma Adiponectin Levels Are Associated with 
Malignancy in Non-Diabetic Patients on Peritoneal Dialysis  Seung Hye 
Kim, Jung Tak Park, Tae Ik Chang, Tae-Hyun Yoo, Shin-Wook Kang, Dae-Suk 
Han.  Department of Internal Medicine, College of Medicine, Brain Korea 21, 
Yonsei University, Seoul, Korea.


The risk of malignancy is reported to be higher in patients with end-stage renal disease 
(ESRD) than in general population and uremia per se, a derangement of immune function, 
and the use of immunosuppressants have been proposed to be associated with this increased 
risk. However, the impact of metabolic abnormalities, which is known to increase the risk 
of malignancy in general population, on the development of malignancy has never been 
explored in ESRD patients. This prospective study was undertaken to determine whether 
metabolic derangements increase the risk of malignancy in non-diabetic ESRD patients on 
peritoneal dialysis (PD). The subjects were 106 non-diabetic prevalent PD patients without a 
previous history of malignancy. Baseline insulin, adiponectin, and proinflammatory cytokine 
levels were measured and the relationship between these parameters and the development 
of malignancy was analyzed. During the follow-up period (mean follow-up duration: 41.0 ± 
18.6 months), malignancy was newly diagnosed in 13 patients (12.3%). The most common 
site of malignancy was the kidney (23.0%), followed by thyroid (15.4%) and stomach 
(15.4%). Baseline insulin levels [Mean (95% CI): 12.7 (8.3-19.4) vs. 7.0 pmol/l (6.1-8.0)] 
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(P = 0.003), HOMA-IR [Mean (95% CI): 3.0 (1.9-4.5) vs. 1.6 (1.3-1.8)] (P = 0.005), and 
white blood cell (WBC) count (7777.7 ± 1486.8 vs. 6204.2 ± 1632.6/µl) (P = 0.001) were 
significantly higher in patients with newly diagnosed malignancy, while plasma adiponectin 
levels (17.0 ± 8.5 vs. 22.1 ± 7.9 ng/ml) were significantly lower (P = 0.03). In contrast, 
there were no differences in IL-6 and ICAM-1 levels. Cox proportional hazards analysis 
revealed that insulin levels [RR (95% CI): 1.06 (1.02-1.11)], HOMA-IR [RR (95% CI): 
1.23 (1.03-1.47)], adiponectin levels [RR (95% CI): 0.93 (0.88-0.99)], and WBC count [RR 
(95% CI): 1.73 (1.20-2.48)] were independent predictors for the development of malignancy. 
In conclusion, metabolic derangement and chronic inflammation may increase the risk of 
malignancy in non-diabetic PD patients.
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Incidence of Renal Cell Carcinoma in Adult Polycystic Kidney Disease 
after ESRD Utilizing the USRDS  James J. Fletcher,1 Kevin C. Abbott,1 
Frank P. Hurst,1 Stephen W. Olson,1 Lawrence Y. Agodoa.2  1Department of 
Nephrology, Walter Reed Army Medical Center, Washington, DC; 2National 
Institute of Diabetes and Digestive and Kidney Diseases, National Institutes 
of Health, Bethesda, MD.


The views expressed in this abstract are those of the authors and do not reflect the 
official policy of the Department of the Army, Department of the Navy, Department of 
Defense, the National Institutes of Health, or the United States government.


Purpose of study: Autosomal Dominant Polycystic Kidney Disease (ADPKD) accounts 
for 10% of the end stage renal disease (ESRD) patients in the US. Cyst development is 
thought to stem from a gene-mutation which results in failure to stop epidermal growth 
simliar to oncogenesis. Case reports associate renal cell carcinoma (RCC) with ADPKD, 
although small retrospective studies demonstrate that ADPKD patients do not have an 
increased lifetime RCC risk compared with the general population. We investigated whether 
renal cyst formation in ESRD patients with ADPKD is associated with RCC development 
using the USRDS registry.


Methods: In a retrospective cohort of 496,641 adult Medicare ESRD patients in the 
USRDS initiated on dialysis between 1997-2005, we assessed Medicare claims for RCC 
after dialysis initiation. Patients with prior claims for RCC or renal malignancy as cause 
of ESRD were excluded. Cox regression analysis was performed to determine factors 
independently associated with RCC.


Results: There were 6549 RCC cases identified with a period prevalence of 1.4%. 
Using Cox regression, age per year, tobacco use, tuberous sclerosis, acquired renal cysts, 
male gender, and body mass index were associated with increased risk of RCC after dialysis 
initiation. ADPKD was not significantly associated with RCC development after dialysis 
initiation [AHR 1.02 (95%CI 0.86-1.27) p<.468].


Conclusion: Among ADPKD patients with ESRD, we found no significant increased 
risk of RCC as compared to other ESRD patients. Our findings suggest that ADPKD 
patients would not require increased surveillance for RCC over the rest of the ESRD 
population. These results do not rule out the possibility of an increased risk of RCC in 
ADPKD paitents prior to ESRD.
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Novel Regional Citrate Anticoagulation (RCA) Protocol with Online Ionic 
Dialysance (OLC) Monitoring Designed for an Automated System That 
Delivers Anticoagulation during Sustained Low Efficiency Dialysis (SLED)  
Balazs Szamosfalvi, Jerry Yee, Stanley Frinak.  Division of Nephrology and 
Hypertension, Henry Ford Health System, Detroit, MI.


Purpose: Evaluation of a SLED-RCA protocol with OLC that provides highly effective 
anticoagulation with a calcium infusion (QCa) prediction algorithm which maintains normal 
systemic ionized Ca (iCa) in all patients.


Methods: Ten critically ill patients, 3 with severe liver dysfunction, were treated with 
multiple sessions of SLED-RCA. The system includes a high-flux hemodialyzer; a zero 
calcium dialysate; a dialysis machine with OLC measurement and access recirculation 
(AR) monitoring with a blood temperature module; and an optical hematocrit (Hct) sensor. 
Flow rates were QB=200 mL/min; QD=400 mL/min; Qcitrate=400 mL/h of acid citrate 
dextrose-A; and net ultrafiltration as indicated. The QCa was infused into the venous limb 
of the circuit and adjusted hourly as a function of online Hct and a recent (< 48 h old) 
albumin level. Systemic iCa was sampled at times 0, 1, 4, 7, and 10 h. Systemic and pre- 
and post-dialyzer citrate levels were measured.


Results: Circuit clotting was completely abrogated without adverse electrolyte or acid-
base effects. The algorithm QCa accurately adjusted iCa between 1.1 and 1.3 by 4h for all 
patients. All systemic iCa were in the range of 0.95-1.4 mmol/L. Mean post-treatment iCa, 
Na, and bicarbonate were, respectively, 1.20±0.09 mmol/L, 138.0±2.2 mmol/L, and 24.0±3.4 
mmol/L. OLC was 153±19 mL/min at 4hrs. Online Hct started at 9.3±1.2g/dL and increased 
to 9.9±1.6g/dL by 6 hrs. AR measurements were highly variable 3.2% to 24%, but did not 
affect Ca dosing. At t=2h the systemic citrate level was 0.21±0.15 mmol/L, post-dialyzer 
citrate was 0.70±0.22 mmol/L and dialyzer citrate extraction was 80.4±7.6%.


Summary: The high Qcitrate to QB ratio abrogated clotting. The high citrate extraction 
on the dialyzer prevented systemic citrate accumulation even in shock liver patients. 
Predictive QCa dosing based on albumin and Hct resulted in normal systemic iCa. We 
conclude that by integrating control of the infusion pumps with the dialysis machine RCA 
can be automated to provide a safe and easy to use system.


Disclosure of Financial Relationships: grant/research support: Fresenius Medical 
Care; patent: Automated system for the delivery of regional citrate anticoagulation.
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Safety and Efficacy of a Novel Regional Citrate Anticoagulation (RCA) 
Protocol Designed for Automated Delivery during Outpatient, In-Center 
Dialysis Using a Complex Blood Circuit Incorporating an Innovative 
Selective Cytopheretic Device (SCD)  Balazs Szamosfalvi, Stanley Frinak, 
Jerry Yee.  Division of Nephrology and Hypertension, Henry Ford Health 
System, Detroit, MI.


Purpose: A polysulfone membrane based selective cytopheretic device (SCD, XR-1®) 
binds activated circulating leukocytes in an extracorporeal blood circuit during outpatient, 
in-center hemodialysis (HD) utilizing RCA. We tested the efficacy of a novel RCA protocol 
to prevent clotting of the SCD and the feasibility of a predictive calcium infusion (QCa) 
dosing algorithm designed for automated delivery.


Methods: The SCD was placed in series with a large flux hemodialyzer in a 
commercial dialysis pump system with online ionic dialysance (OLC) measurements; 
access recirculation (AR) monitoring based on a body temperature module (BTM); and 
an optical Hct sensor. We used a “0” calcium dialysate and flow rates: QB=200 mL/min, 
QD=400 mL/min, Qcitrate=400 mL/h of acid citrate dextrose-A, and net ultrafiltration rate 
(Quf) as indicated. The QCa was adjusted hourly as a function of the monthly albumin 
level, online Hct and hourly Quf. Systemic ionized calcium (iCa) was sampled from the 
arterial line pre-citrate infusion at t=0, 1, 2, 3, and 4 h. Post-citrate, pre-dialyzer iCa was 
obtained at t=0.


Results: Fifteen chronic HD patients were treated for 4 hrs with SCD therapy utilizing 
RCA. Circuit clotting was completely abrogated without adverse electrolyte or acid-base 
effects. Online Hct, OLC and AR measurements could be obtained easily and reproducibly. 
AR was <10% in 14 patients and about 30% in 1 patient. All systemic iCa were 1-1.3 
mmol/L in 12 patients. In 3 patients we reduced the algorithm-set QCa once by 10% for 
iCa results 1.3-1.4 mmol/L. The post-citrate infusion iCa was < 0.4 mmol/L in 14 patients 
and 0.44 mmol/L in 1 patient.


Summary: The high Qcitrate to QB ratio prevented clotting. Predictive QCa dosing 
based on monthly serum albumin, online Hct and Quf resulted in normal systemic iCa levels. 
We conclude that integration of citrate- and calcium pumps in this system will provide safe 
and simple delivery of automated RCA for outpatient HD-SCD treatments.


Disclosure of Financial Relationships: grant/research support: Nephrion, Inc; patent: 
Automated systems for the delivery or regional citrate anticoagulation.
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Regional Citrate Anticoagulation in Continuous Renal Replacement 
Therapy in Liver Transplant Patients with High Risk of Bleeding  Thorsten 
Feldkamp,1 Fuat H. Saner,2 Oliver Witzke,1 Jüren Treckmann,2 Andreas Paul,2 
Stefan Herget-Rosenthal,3 Alexander Geis,1,2 Andreas Kribben.1  1Nephrology, 
University Hospital Essen, Essen, Germany; 2General-, Visceral- and Transplant 
Surgery, University Hospital Essen, Essen, Germany; 3Internal Medicine, Red 
Cross Hospital, Bremen, Germany.


Systemic heparinization is associated with a high rate of bleeding in liver transplant 
patients when used for anticoagulation during continuous renal replacement therapy (CRRT). 
Regional anticoagulation during CRRT could be achieved with citrate. However, the use 
of citrate is associated with metabolic and electrolyte derangement, especially in patients 
with liver insufficiency. Therefore, we studied the safety of citrate as an anticoagulant in 
liver transplant patients in the early postoperative period. We investigated retrospectively 
the safety of citrate anticoagulation in liver transplant patients who developed a CRRT 
dependent acute kidney injury. Electrolytes, metabolic parameters and bleeding episodes 
were recorded and evaluated. During a 44 month period 27.9% of patients (72 of 258) 
after liver transplantation developed an acute kidney injury and required CRRT. Of those 
patients 60 patients (30 male / 30 female, average age: 46.2 ±1.5 years) were treated 
with citrate as the anticoagulant during CRRT. The mean preoperative MELD score was 
25.9 ±1.0. The mean CRRT treatment duration was 9.0 ±5.9 days, whereas the mean life 
span of the filter was 24.3 ±0.9 hours. The serum electrolyte concentrations of sodium, 
potassium and calcium did not differ significantly before, during, and after the treatment. 
The serum metabolic parameters bicarbonate and pH increased significantly from slightly 
acidic, but remained in the normal range. No bleeding episodes occurred during the 542 
days of CRRT treatment using citrate as the anticoagulant. Our data show, that no relevant 
changes in electrolytes, metabolic parameters and bleeding episodes occurred in patients 
receiving citrate anticoagulation during CRRT after liver transplantation. Thus, citrate is 
a safe alternative to heparin and can be used in the early postoperative period after liver 
transplantation.


Disclosure of Financial Relationships: grant/research support: Fresenius.
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The Efficacy of Separated System Continuous Veno-Venous Hemofiltration 
in Critical Acute Kidney Injury  Paweena Susantitaphong, Khajohn 
Tiranathanagul, Pisut Katavetin, Kearkiat Praditpornsilpa, Somchai Eiam-Ong.  
Medicine, Chulalongkorn University, Bangkok, Thailand.


Background:Early initiation of continuous renal replacement therapy (CRRT) could 
reduce the high mortality rate caused by acute kidney injury (AKI).Integrated system 
continuous venovenous hemofiltration (CVVH), a popularly utilized mode of CRRT, 
needs a sophisticated and expensive machine available in limited hemodialysis centers.
Separated system CVVH which can be simply set up in every critical care unit might be 
an effectively alternative CRRT for AKI.
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Methods: A 1 year prospective observational study regarding the efficacy of separated 
system CVVH was conducted in 192 critically ill patients with AKI. All patients had been 
admitted in intensive care unit at Chulalongkorn Hospital, Bangkok, Thailand in 2008.


Results: The age of patients was 65.6±18.2 years (mean±SD).The APACHEII 
score was 23.2±8.4 while the SOFA score was 12.0±4.3.Most patients needed ventilator 
support (83.9%) and vasoactive drug (63.5%).The blood urea nitrogen and creatinine were 
75.4±37.2 and 4.2±3.1 mg/dL. Sepsis was the leading cause (77.6%) of AKI. All patients 
underwent separated system CVVH with the CVVH dose of 1,499.0±95.1 mL/hr, blood 
flow of 141.2±15.1 mL/min, and duration treatment of 4.2±4.3 days. Survival rate was 
32.3% (N=62). The most common cause of death was uncontrolled severe sepsis (61.5%).
No complications including air-embolism were observed. Separated system CVVH had a 
cheaper cost per treatment (70 vs 200 USD) and using less expensive machine (5,000 vs 
40,000 USD) when compared with integrated system CVVH.


Conclusion:Seperated system CVVH is a simple as well as safe technique and can 
provide lower cost of treatment. It also provides impressive efficacy in improving survival 
of critical AKI. In developing countries, it may be an alternative treatment for critical 
AKI patients.
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Counting Calories in the ICU: Impact of CRRT Utilizing ACD-A Based 
Regional Citrate Anticoagulation  Michael Heung,1 John P. Macnowski,1 A. 
Mary Vilay,2 Bruce A. Mueller.2  1Internal Medicine, University of Michigan, Ann 
Arbor, MI; 2College of Pharmacy, University of Michigan, Ann Arbor, MI.


Background: Regional citrate anticoagulation is increasingly used to maintain circuit 
patency in continuous renal replacement therapy (CRRT). ACD-A is a commonly used 
citrate formulation containing 2.45% dextrose and may be a source of unrecognized caloric 
intake in critically ill patients.


Purpose: To measure net glucose caloric delivery to patients undergoing CRRT utilizing 
ACD-A and to develop a model for realtime prediction of glucose caloric impact.


Methods: We studied 20 consecutive patients undergoing continuous venovenous 
hemodialysis (CVVHD) with ACD-A anticoagulation and glucose-free dialysate. Glucose 
was measured pre-filter, post-filter and in effluent. Glucose saturation coefficient, clearance, 
and net delivery/removal were calculated. A model was developed utilizing mass balance 
principles and allowing input of CRRT prescription variables to predict net glucose caloric 
impact.


Results: The mean+SD glucose saturation coefficient was 1.03 +0.06. In the study 
patients, mean glucose caloric delivery was 126+157 kcal/day (range -231 to +575 kcal/
day), representing 7.8+10.3% (range -12 to +47%) of the daily caloric intake recommended 
by the patient’s critical care dietician. Higher net glucose delivery correlated with increasing 
ACD-A rate (R2=0.322, p=0.02) and decreasing effluent rate (DFR)(R2=0.356, p=0.02). 
For the same CRRT prescriptions, our model predicted a mean caloric delivery of 112 
+140 kcal/day (range -242 to +406kcal/day). The mean difference between measured and 
model-predicted caloric delivery was 55 +47 kcal/day.


Discussion: Hyper and hypocaloric feeding and unbalanced caloric composition are 
associated with adverse clinical outcomes in critically ill patients. We found that standard 
CRRT prescriptions using ACD-A anticoagulation can result in significant positive or 
negative glucose balance, yet this is not routinely considered when designing a nutrition 
prescription. We developed a model to predict glucose caloric delivery based on CRRT 
prescription variables, which may provide real-time bedside guidance in the care of CRRT 
patients.
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Clearance Enhancement by Mechanical Vibration Applied to Hemodialyzers  
F. Garzotto,1 L. Siragusa,2 D. Cruz,1 F. Cenci,2 G. Luisnon,2 F. Parisotto,2 F. 
Nalesso,1 A. Brendolan,1 C. Ronco.1  1Nephrology, St. Bortolo Hospital, Vicenza, 
Italy; 2Ritec Srl, Riese Pio X, Italy.


Solute clearance in hollow fiber dialyzers (DY) during hemodialysis (HD) is limited 
by resistance due to protein layers on surface.Movement or oscillation (OS) of the dialyzer 
during HD may reduce protein layer formation.Addition of mechanical forces to standard 
pressure gradients may also augment solute clearance.Our aim was to compare small solute 
clearance during HD with and without mechanical OS of the DY.


Methods: In a patient we performed a cross-over study during the second half-hour of 
3 consecutive HD sessions.First, we measured instantaneous clearance of urea (ClUr) and 
creatinine (ClCr) during 10min of standard HD (Std).Then, using the set-up below (Fig 2) 
the dialyzer was made to oscillate for 10min (Osc), at an amplitude of 38° and frequency 
of 1.3 Hz, and measured ClUr and ClCr. Qb (350ml/min) Qd (500ml/min) and Quf were 
kept constant during HD.Polysulfone DY (2.1m2 KUF 15 ml/h/mmhg) were used.As an 
index of hemolysis, plasma LDH was measured.


Findings:Results are shown in Table1.ClUr and ClCr increased (3) by 20.2 and 17% 
respectively with OS.We hypothesize that 2 additional forces, centrifugal (Fc-o) and the 
orthogonal component of gravity (Fg-o) facilitate the convection phenomenon (Fig 1) while 
the movement perturbs the protein layer thus increasing the permeability of membrane to 
solute.Plasma LDH levels were normal suggesting no significant damage to blood cells.
Cl


Quf[ml/min] ClUr ClCr
HD session All Std Osc Std Osc
1 12 289 297 131 140
2 9.5 289 307 142 156
3 15 246 296 129 151


Conclusion:The use of oscillator (RITEC,RiesePioX) seems to be a possible method 
to increase clearance of Cr and Urea.An evaluation of KT/V and a clearance of other 
substances appear to be the next step to validate the concept.Different frequency and 
amplitude are also to be explored.
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Permeability and Pyrogen Retention of Dialysis Membranes Are Inversely 
Related  Horst-Dieter Lemke,1 Christoph Wanner,2 Detlef H. Krieter.2  1R&D, 
Membrana GmbH, Obernburg, Germany; 2Department of Nephrology, 
University of Wuerzburg, Wuerzburg, Germany.


Intuitively, one would assume that the ability of pyrogen retention by hemodialysis 
membranes is decreased with increasing permeability for e.g. β2microglobulin. Surprisingly, 
probably due to adsorption, some high-flux membranes show considerable pyrogen 
retention, while some low-flux membranes do not. Since in theses studies membrane 
polymer and membrane permeability was varied at the same time, we compared pyrogen 
retention within a PSu membrane series of different permeability (APS-15U, MD, S and 
E, available only in Japan). Each dialyser was recirculated with human blood in an in 
vitro model of hemodialysis (240ml, QB=250 ml/min, QD=500 ml/min for 3h at 37°C, n=5 
experiments). Sterile-filtered culture supernatants of Ps.maltophilia and Ps. aeruginosa 
(1.200ml, 100EU/ml) were used as challenge material. Generation of total IL-1β was 
measured in samples from the blood compartment. IL-1β increased from baseline values 
for APS-U (219±57 pg/ml) to 1.425±771, 4.088±679 and 4.366±101 pg/ml for APS-MD, 
APS-S and APS-E, respectively. Blanks were at 314±25 whereas positive controls were 
at 4.032±403 pg/ml (50 EU/ml). Since APS-S and APS-E belong to a group of dialyzers 
with very high clearances for β2m, called type 4 and type 5 dialyzers in Japan, we got 
interested to study more dialyzers with very high β2m clearance. All type 4 and 5 dialyzers 
tested showed low retention of pyrogens (PES-17Eα: 2642±744, APS-18SA: 2697±1119, 
PES-17Gα: 4512±838, TS-1.8U: 5006±1143, TS-1.8P: 5585±663, PES-17Sα: 5704±979, 
TS-1.8PLX: 7317±1382, pg/ml IL). Also, there was a robust correlation between loss 
of albumin into dialysate and generation of IL-1β (r=0.69, p<0.001) althought different 
polymers (PSu, PES) and different manufacturers were compared. Our data indicate an 
indirect relationship between membrane permeability and pyrogen retention. Increase in 
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membrane performance and selection of a dialyzer does not only have an impact on albumin 
loss but also on retention of pyrogens. In particular, in ermerging countries with less well 
controlled water quality highly permeable dialyzers should be selected with caution.


Disclosure of Financial Relationships: employer: Membrana GmbH.
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Pre- Versus Postdilution CVVH; the Effect on Filter Life and Azotemic 
Control  Shaikh A. Nurmohamed,1 Borefore P. Jallah,2 A. Beishuizen,2 Pieter 
M. Ter Wee,1 Johan A. B. Groeneveld.2  1Nephrology, Free University Medical 
Center, Amsterdam, Netherlands; 2Intensive Care, Free University Medical 
Center, Amsterdam, Netherlands.


Introduction. Continuous venovenous hemofiltration (CVVH) is a frequently used 
method of renal replacement therapy. The optimal infusion site for the substitution fluid in 
this method, regarding issues like filter life and dose, remains a controversial issue. In this 
study a comparison is made between patients treated by CVVH in pre- and postdilution 
mode.


Method. This is a retrospective study. All patients admitted to the intensive care units of 
the Free University medical center between November 2004 and December 2006 receiving 
renal replacement therapy and systemic anticoagulation with heparin were analyzed. 
Baseline characteristics, type and infusion site of substitution fluid, disease severity and 
vital organ failure score, coagulatation parameters, the decrease of blood urea nitrogen 
(BUN) and creatinine were retrieved. Also platelet count, hematocrit, filter life, downtime 
and reason for filter termination were recorded.


Results. Sixty three patients treated by CVVH were studied, 36 in pre- and 27 in 
postdilution mode; there were no differences in baseline characteristics. A total of 243 
filters were used, 132 in predilution and 111 in postdilution. The filter life in pre- and 
postdilution was comparable, 31.1 h ± 23.9 and 35.5 h ± 26.2 respectively. The activated 
partial thromboplastin time was also comparable in both groups. Despite a difference 
in delivered dose of approximately 5 ml/kg/h, the decrease of BUN and creatinine was 
comparable.


Conclusion. We found no difference in filter life in patients treated by pre- and 
postdilution CVVH receiving systemic anticoagulation. Furthermore, no difference was 
found in azotemic control despite a difference in delivered dose suggesting different 
mechanisms of clearance of waist products.
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Development of Novel Blood Purification System in Rats  Daisuke Yorimitsu,1 
Minoru Satoh,1 Masahide Koremoto,2 Naruya Tomita,1 Tamaki Sasaki,1 Naoki 
Kashihara.1  1Div. of Nephrology, Dept. of Internal Medicine, Kawasaki Medical 
School, Kurashiki, Japan; 2Dialysis Products Division, Scientific and Technical 
Affairs Department, Asahi Kasei Kuraray Medical, Tokyo, Japan.


[Background] Experimental studies using small animal models are performed for 
elucidating the pathogenesis of various human diseases and for developing new diagnostic 
and treatment strategies. However, no basic animal study on blood purification therapies 
has yet been performed due to technical difficulties. In this study, we have developed a 
special dialyzer designed for small animals and established blood purification system in 
rat models of kidney diseases.


[Methods and Results] First, we determined the optimal flow rate of the dialysate for 
removing solutes. Sixty milliliters of bovine blood was dialyzed ex vivo at varying flow rates 
of the dialysate, and solute removal efficiencies at each flow rate were calculated. Adequate 
solute removal was achieved at a dialysate flow rate of 300 ml/hr. Next, we determined 
the optimal blood flow rate for performing extracorporeal circulation safely for rat. Male 
Sprague Dawley (SD) rats at 32-40 weeks of age were used. Catheters were inserted into 
the right femoral artery and vein. Extracorporeal circulation was performed safely for 
4 hours at a blood flow rate of 1.0 ml/min or less. At a rate of 1.5 ml/min, hypotension 
occurred 60 minutes after the start of extracorporeal circulation, indicating that performing 
extracorporeal circulation at this blood flow rate is unsafe. Finally, we examined whether 
blood purification therapy can be performed safely in renal failure rats induced by feeding 
an adenine-containing diet. Male SD rats fed with 0.75% adenine diet for 3 weeks presented 
chronic renal failure. These renal failure rats underwent blood purification therapy under the 
optimal dialysis conditions determined in previous studies. Although the Kt/V/hr value and 
the clearspace rate for urea nitrogen were low (about 0.08 Kt/V/hr and 35%, respectively), 
adequate solute removal was achieved in chronic renal failure rats.


[Conclusion] Blood purification therapy was successfully performed using a small 
dialyzer in rat models of renal failure.
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Automatic-Manual Infusion: A Practical Way for Postdilution On-Line 
Hemodiafiltration Prescription  Francesc Maduell, Marta Arias, Julia Garro, 
Nestor Fontsere, Manel Vera, Miquel Blasco, Josep M. Campistol.  Nephrology 
and Renal Transplant Unit, Hospital Clinic, Barcelona, Spain.


Background. Post-dilution on-line hemodiafiltration (OL-HDF) is an efficient infusion 
mode to obtain maximum clearances of uremic toxins, with a recommended manual infusion 
flow (Qi) of 25% of the blood flow (Qb). Recent technical advances allow automatic 
prescription of Qi if hematocrit and total protein (TP) values are specified. As these analytical 
results are not possible to obtain in each session, a practical way to prescribe Qi is to make 
an automatic prescription adjusting the hematocrit and TP values at the beginning of the 
session to obtain the manual Qi. The aim of this study was to compare manual Qi versus 
automatic-manual Qi in postdilution OL-HDF.


Methods. 30 patients, 59.9±15 years old in hemodialysis program for 50.1±67 
months. Every patient underwent four OL-HDF sessions, two with manual Qi (one with 
Fresenius 4008-S and one with 5008 monitor) and two with automatic-manual (5008 
monitor: one with same Qi, one with Qi+20 ml/min). The same dialysis parameters were 
maintained. Recirculation, Kt, arterial and venous pressure, transmembrane pressure and 
hemoconcentration were measured at each session.


Results. 120 HDF-OL sessions were made with no outstanding events. Mean manual 
Qi, recirculation, TP and hematocrit were 98.7 ± 10 mL/min, 13.2±4%, 6.6±0.6 g/dL 
and 35.9±3.7 %, respectively. Mean Kt was 65.9±3, 66.9±3, 66.9±3 and 67.7±3 L. Total 
infusion volume was 23.4±4 L (5008) with manual Qi and 23.6±4 L with manual-automatic 
Qi (NS) vs. 24.9±4 (4008S) (p<0.01) and 25.8±4.2 L with manual-automatic Qi+20 ml/
min (p<0.01 y p<0.05 respect to 4008). Total number of alarms was significantly higher 
with manual prescription with 4008 (1.83±2.6 alarms/session) or manual prescription 
with 5008 (1.33±1.5) versus automatic-manual (0.37±0.7, p<0.01) and automatic-manual 
prescription+20 ml/min (0.53±1.2, p<0.01).


Conclusions. Automatic-manual Qi in post-dilutional OL-HDF is a practical way 
for prescription where the same efficiency and total reinfusion volume are obtained 
allowing 20% Qi increase without greater hemoconcentration and an important reduction 
of intradialysis alarms.
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Similar Benchmark Data on Sustained Disease Control in HD-Patients by 
Patient-Related Longterm-Reuse of Dialyzers (PLD): Large-Scale Registry 
Study from the German PLD Study Group  Frank-Peter Tillmann,1 M. Selke,1 
G. Tönne,1 U. Pöge,2 T. Gerhardt,2 P. Raab,2 A. Klingbeil,3 J. Duttlinger,4 K. A. 
Brensing.2  1Nephrologisches Zentrum Emsdetten, Emsdetten, Germany; 2Praxis 
für Nieren- und Hochdruckerkrankungen, Bonn, Germany; 3Praxis für Nieren- 
und Hochdruckerkrankungen, Darmstadt, Germany; 4Praxis für Nieren- und 
Hochdruckerkrankungen, Offenburg, Germany.


Adequate dialysis and sustained comorbidity control is crucial for favorable outcome 
on maintenance HD. Patient-related longterm-reuse of dialyzers (PLD) is a common and 
well evaluated practice in the US (1), but comparable data from Europe are missing. We 
provide first benchmark data on PLD on sustained disease control from a prospective 
large-scale German registry.


Methods:
We compared 4 subsequent quarterly data sets (Q1-Q4/2008) of pts on reuse (RU) with 


pts on single-use (SU) from a new large german registry network. According to current 
guidelines of the German PLD Study Group all PLD pts were treated with high-flux 
dialyzers (Fresenius: polysulfone, Nipro: cellulose triacetate) using Minntech Renatron 
Systems (rejection limit: TCV < 80% baseline) and peracetic acid for desinfection (> 500 
ppm). The data sets (mean, %) are depicted in Table 1 below.


Conclusions:
1. Observational data from a large German HD registry showed repeatedly similar 


results on HD efficacy and on sustained disease control between RU-HD and SU-HD 
pts, thereby supporting current German PLD guidelines. 2. Based on these initial data 
longitudinal morbidity studies are warranted to evaluate current and future German PLD 
outcome in comparison with recent US data (1).


Reference:
1. Fan Q, Liu J et al.: “Reuse-associated mortality in incident hemodialysis patients in 


the United States, 2000-2001; Am J Kidney Dis (2005) 46: 661-668.
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Influence of Calcium (Ca++) in the Acetate-Free Biofiltration Dialysate on 
the Hemodynamics and the Intradialytic Electro-Physiological Response  
Antonio Santoro,1 E. Mancini,1 P. G. Bolasco,2 G. Concas,2 L. Cagnoli,3 F. 
Badiali,3 S. Severi,4 F. Grandi.5  1Nephrology and Dialysis Unit, Malpighi 
Hospital, Bologna, Italy; 2Nephrology and Dialysis Unit, ASL 8, Quartu S. Elena, 
Italy; 3Nephrology and Dialysis Unit, Infermi Hospital, Rimini, Italy; 4DEIS, 
Bologna University, Cesena, Italy; 5Hospal s.p.a., Bologna, Italy.


Hemodialysis unphysiology, is often per se the main cause of a series of cardiovascular 
side-effects (arrhythmias, hypertension, hypotension, angina). Little has been studied about 
Ca++ balance and cardiovascular response, although Ca++ influences cardiac contractility, 
vascular tone and cellular electro-physiology.


We evaluated how different constant or profiled dialysate Ca++ concentrations in AFB 
modify its kinetics and mass balance and if the hemodynamic responses are affected.


The study (prospective, multicentre) enrolled 16 patients for 3 weeks, two with 
constant dialysate Ca++(AFBL Ca++=1.25 mM and AFBH Ca++=2 mM) and one with profiled 
Ca++ (AFBP Ca++


ini=1.63 and Ca++
end=1.93 mM). Besides the electrolytes, we measured 


the systolic and diastolic pressure (SP, DP), cardiac output (CO), heart rate (HR), stroke 
volume (SV), peripheral resistances (PR), and QT interval corrected for HR (QTc) obtained 
from ECG.


The three treatments differed in the mean plasma Ca++ (AFBL 1.07±0.12mM, 
AFBH1.24±0.17mM, AFBP1.20±0.14mM, p<0.000001) and Ca++ mass balances (AFBH 
30.3± 11.6 mMol, AFBL -1.5±10.8 mMol, AFBP 23.6±10.3 mMol, p<0.05). The treatments 
significantly affected SP and DP (p=0.046 and 0.05 respectively, table 1) but not PR 
(16.1±5.4 mmHg*min/L on average) nor CO (5.2±2.3 L/min) and SV (83.7±35.6 mL). 
Instead, the three treatments affected the QT interval in correspondence with the lower 
HR values (AFBL).


In conclusion, AFBP is significantly different from AFBL and AFBH in the kinetics and 
the less positive Ca++ mass balance during dialysis, maintaining, nonetheless, the pressure 
and electro-physiological benefits of AFBH.
Table1


SP DP HR QT QTc
mmHg mmHg b/min ms ms


AFBH 122.1±22.2 65.7±13.3 68.6±16.2 393.4±54.4 418.1±58.9
AFBL 115.8±22.1 63.2±12.7 66.6±14.1 432.7±75.9 442.6±66.0
AFBp 118.5±14.5 63.1±14.4 69.7±17.2 393.8±56.2 421.1±58.3
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Nafamostat Mesilate for Anticoagulation in Continuous Renal Replacement 
Therapy  Soo Young Yoon, Seun Duk Hwang, Sang Choel Lee.  Internal 
Medicine, Kwandong University College of Medicine, Goyang, Gyeonggi, 
Korea.


Background: During continuous renal replacement therapy (CRRT), anticoagulation 
of the extracorporeal circuit is required. Although heparin is the most common choice of 
anticoagulant, it might be associated with bleeding and thrombocytopenia. Therefore, 
several drugs have been used as an alternative anticoagulant such as citrate. We conducted 
retrospective study to assess the efficacy and safety of nafamostat mesilate, a serine protease 
inhibitor, compared with heparin.


Methods: We reviewed the medical records of the 138 patients treated with CRRT 
in the intensive care unit (ICU), Myongji hospital, Goyang, Korea from January 2007 to 
December 2008. We excluded the patients who died within the first circuit use.


Results: 121 patients with 593 circuits were included in this study. As an initial 
anticoagulation, heparin is used in 37 patients (30.6%) and nafamostat mesilate in 11 (9.1%). 
There was no difference in age, sex, APACHE II, SAPS II, laboratory data and survival 
according to initial anticoagulant. We excluded 23 circuits used in systemic anticoagulation. 
Among the 570 circuits, 337 circuits (59.1%) received no anticoagulation, 180 (31.6%) 
heparin, and 53 (9.3%) received nafamostat mesilate. Overall median filter life span with 
nafamostat mesilate was significantly greater than heparin (19 vs 14 hours, p<0.01) and 
Kaplan-Meier survival plots revealed the longer survival of the circuits with nafamostat 
mesilate than heparin or without anticoagulation.


Although nafamostat mesilate induced aPTT prolongation in 5 circuits (9.4%) contrast 
to 5 (2.7%) in heparin, bleeding episodes were not increased.


Conclusions: Nafamostat mesilate anticoagulation was associated with prolonged filter 
survival compared with heparin. These data suggests that nafamostat mesilate is a good 
choice for anticoagulant during CRRT in critically ill patients.
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A Novel Model for Simulation of Calcium and Citrate Kinetics Enables 
Regional Citrate Anticoagulation without Post-Dialyzer Calcium Infusion  
Stephan Thijssen, Anja Kruse, Nathan W. Levin, Peter Kotanko.  Renal Research 
Institute, New York, NY.


Background:
Regional citrate anticoagulation (RCA) in HD offers numerous advantages over heparin 


anticoagulation, but fear of systemic calcium (Ca) derangements has largely restricted its 
use to CRRT in the ICU. This model predicts extracorporeal and systemic Ca and citrate 
(Ci) concentrations and balances during RCA in chronic HD.


Methods:
This model uses pre-HD serum Ca and protein concentrations, hematocrit, blood and 


dialysate flow rates, dialysate composition, etc., and computes all relevant aspects of RCA 
based on physicochemical, biochemical and physiologic principles. The model was validated 
in 17 treatments using Citrasate® dialysate without post-filter Ca substitution.


Results:
Measured and predicted pre-HD systemic ionized Ca (iCa; in mmol/L) at baseline 


were 1.08±0.06 and 1.05±0.05, respectively, and at 15 min into the treatment 1.01±0.05 
and 1.02±0.05, respectively. The model underestimated systemic iCa by only 0.03±0.046 at 
baseline and overestimated it by only 0.012±0.054 at 15 min (a period of pronounced trans-
membrane solute fluxes). At 15 min, the model overestimated pre-filter iCa by 0.06±0.03 
mmol/L and underestimated post-filter iCa by 0.09±0.04 mmol/L.


Conclusion:
This novel model of RCA predicts systemic, pre- and post-filter iCa concentrations with 


on average clinically negligible error. Further improvements are expected by accounting 
for individual baseline Ci levels and Ca buffer capacity. The model facilitates the evolution 
from conventional RCA (comprising pre-filter Ci infusion, Ca-free dialysate and post-filter 
Ca infusion) to RCA without post-filter Ca infusion. Use of the model combined with Ci 
infusion, Citrasate® and no Ca infusion would permit heparin dose reduction or heparin-
free HD. For example, the model predicts that infusion of 30mL of Ci (1.6M) during the 
first 90-120 minutes of HD provides adequate anticoagulation. This may be followed by 
a heparin bolus of <1500 units to provide sufficient anticoagulation in the majority of HD 
patients for the remainder of the treatment.
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Prospective Access Flow Evaluation on the Diagnosis of Hemodialysis 
Vascular Access Dysfunction  Ines Aires,1 Fernanda Gomes,1 Vasco Fernandes,2 
Sergio Sa,2 Patricia Matias,1 Cristina Jorge,1 Celia Gil,1 Manuel Ferreira.1  
1Hemodial, Vila Franca Xira, Portugal; 2UCA, Hospital Curry Cabral, Lisboa, 
Portugal.


Optimizing vascular access (VA) outcome is an ongoing challenge for nephrologists.
VA hemodynamic surveillance programs are recommended but their real benefit is yet to 
be established.


We prospectively evaluated the efficacy of the determination of VA flow (Qa) by 
temperature gradient method on the diagnosis of VA dysfunction in all the hemodialysed 
patients (pts) of our unit.


We conducted monthly determinations of Qa during the first hour of a dialysis session 
using the “BTM-Blood Temperature Monitor” of 5008 Therapy System by Fresenius 
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Medical Care. Alarm criteria (AC) for angiographic intervention were defined: A-V 
fistula Qa < 200 ml/min; PTFE graft < 600 ml/min or a Qa drop > 50% in two consecutive 
months.


Over 24 months we performed 2433 Qa measurements. 106 determinations fulfilled 
the AC in 43 different VA, from 38 patients. Per month 4.5% of the measurements were 
AC. Whenever possible, pts were submitted to angiography in the following month of the 
AC measurement.


VA thrombosis occurred before any intervention in 11 VA (26%). On the opposite, five 
pts were never submitted to angiography and their VA were functioning after 6 months.


Fifty seven angiographies were performed. Half of the procedures were re-interventions 
on the same VA for new AC.


We detected a hemodynamically significant stenosis in 92.5% of the procedures. Twenty 
successful angioplasties were conducted. Five cases were referred to surgery.


From the VA submitted to angioplasty only one was not functioning after the first 
month. The median Qa improvement after angioplasty was 118%


Primary patency was 83, 31 and 8.3% at 3, 6 and 12 months. Albeit resulting from 
multiple reinterventions, overall patency rates were 85, 88 and 92% in the same period.


In our experience, the monthly Qa analysis by BTM is a simple and sensitive method to 
monitor VA dysfunction.This surveillance program might increase the number of preemptive 
interventions to maintain VA function but our long time patency rates support this strategy. 
Nevertheless larger cost-benefit analysis is needed to corroborate our results.
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Effect of Radiocontrast Dye Administered Via Fistulography on Residual 
Renal Function in Hemodialysis (HD) Patients: A Single Center Study  
Douglas G. Shemin,1,2 Priscilla Laliberty,2 Nelson Chu.1,2  1Division of Kidney 
Diseases and Hypertension, Rhode Island Hospital, Brown University School 
of Medicine, Providence, RI; 2FMC Clinic of Warwick, Warwick, RI.


Residual renal function, even at a low level, is strongly associated with improved 
outcomes in dialysis patients. Variables affecting residual renal function have not been 
thoroughly defined. Intravascular (IV) contrast dye is a common cause of acute kidney 
injury in chronic kidney disease. Many HD patients receive IV contrast during diagnostic 
or therapeutic fistulograms. We tried to determine if IV contrast affected the residual renal 
function in HD patients at a single center. All HD patients at the center have residual urea 
clearances and 24 hour urine volumes measured every 90 days. Renal function was followed 
prospectively over one year. Diagnostic or therapeutic fistulograms were performed for 
malfunction or thrombosis. 78 HD patients had measurable residual renal function at the 
onset of the period, 12 of patients died, transferred units, or were transplanted over the 
year, leaving 66 patients. 50 % were male, the mean age was 69 +/- 14 years, and the initial 
dialysis access was an AV fistula in 56 %, an AV graft in 12 %, and a venous catheter in 
32 %. Over the year, in the entire group the mean urea clearance declined from 2.8 +/- 2.3 
to 2.0 +/- 2.3 ml/min and the mean 24 hour urine volume declined from 720 +/- 490 ml to 
560 +/- 550 ml. During the year 19 patients had 1-3 (mean 1.4) diagnostic fistulograms, 
with administration of a mean 73 +/- 34 (range 30 - 145) ml low osmolar IV contrast. In 
patients who received contrast, the decline in urea clearance was 0.4 +/- 2.1 ml/min/year 
and the decline in urine volume was 75 +/- 517 ml/year, compared to a decline in urea 
clearance of 0.9 +/- 1.9 ml/min/year and a decline in 24 hour urine volume of 192 +/- 446 
ml in patients not receiving IV contrast. These differences were not statistically significant 
(p = 0.37 for urea clearance, p = 0.35 for decline of 24 hour urine volume) We conclude 
that in a small cohort, IVcontrast administered via fistulography to HD patients did not 
significantly affect decline of residual renal function.
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A Multi-Targeted Regime Reduces Bacteraemia in Patients Receiving 
Hemodialysis Via a Tunnelled Central Venous Catheter  James B. 
Fotheringham,1 Paul Zadik,2 William S. McKane,1 Nicholas J. Fardon.1  1Sheffield 
Kidney Institute, Northern General Hospital, Sheffield, South Yorkshire, United 
Kingdom; 2Department of Microbiology, Northern General Hospital, Sheffield, 
South Yorkshire, United Kingdom.


Background: Catheter-related infection (CRI) is a major cause of morbidity and 
mortality in patients receiving hemodialysis. Antibiotic locking of these catheters has 
been shown to reduce the incidence of CRI, but the impact of other interventions has been 
less well reported.


Methods: Combination of a prospective record of tunnelled line insertion and removal, 
blood culture results and changes in renal replacement status over a 6-year period (2002 
-2008). Key interventions introduced late 2005: Line handling education for dialysis 
nurses, switch from betadine to chlorhexidine 0.5%, screening for methicillin-resistant 
staphylococcus aureus carriage and the use of line locking with taurolidine-citrate solution in 
high risk patients. Bacteraemias with the same organism within 14 days was considered the 
same event and bacteraemia free survival (BFS) was compared with the log-rank test.


Results:


As displayed above, an improvement in bacteraemia rates in all line-dialysed patients 
was observed. BFS was significantly improved post intervention (233 vs 509 days p<0.001), 
and confirmed in multivariate analysis (p=0.01) factoring age, diabetes, late presentation 
and primary use of taurolidine-citrate line lock. Multivariate analysis also highlighted the 
impact of taurolidine-citrate (p<0.001), with patients receiving tauroline-citrate having 
similar BFS to patients dialysed via a fistula or graft during this period.


Conclusion: Taurolidine-citrate line locking has a significant impact on CRI, but 
other interventions outlined above are associated with a reduction in bacteraemia rates in 
catheter-dialysed patients.


Disclosure of Financial Relationships: nothing to disclose
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Effects of Lowering Dialysate Sodium in Hemodialysis Patients: A 
Systematic Review  Raman Rai, Ahraaz Wyne, Meaghan Cuerden, Robert 
M. Lindsay, Rita S. Suri.  Kidney Clinical Research Unit, Schulich School of 
Medicine – University of Western Ontario, London, ON, Canada.


Rationale: It has been hypothesized that lowering dialysate sodium (DNa) may 
improve hypertension in hemodialysis (HD) patients, but the risks of this strategy are 
unknown. We conducted a systematic review to determine the effects of lowering DNa 
on several outcomes.


Methods: We identified all relevant citations in MEDLINE and EMBASE. We hand-
searched bibliographies and performed ISI-as-cited-by-searches for included articles. All 
interventional prospective trials comparing DNa of 136-140mEq/L to lower values for 
>2 wks in >5 adults on conventional HD were included. Studies using acetate rather than 
bicarbonate dialysate were excluded. Two authors independently reviewed all articles. Due 
to significant clinical and statistical heterogeneity, outcome estimates were not pooled.


Results: We found 12 studies from 9 countries meeting inclusion criteria. Of these, 4 
were crossover trials (1 randomized), and 8 had pre-post designs. Median sample size was 
10 (range 5-27); median follow-up was 6 wks (range 2 to 15). Mean DNa was 138mEq/L 
in controls vs. 134mEq/L (range 131-138) in the intervention arm. Lower DNa resulted 
in significant reductions in preHD systolic blood pressure (SBP) in 3/7 studies (median 
reduction –8mmHg, range –28 to +11), and in ambulatory SBP in 2/3 studies (median 
–8mmHg). Interdialytic weight gain was significantly reduced in 4/9 studies (median 
–0.4kg, range –1.0 to +0.1). Adverse events were poorly reported, with greater intradialytic 
hypotension and/or cramping in 3/8 studies.


Conclusions: Trials of low DNa are limited by heterogeneity, small sample size, short 
follow-up, mostly observational design, and minimal data on potential risks. A randomized 
trial with adequate statistical power is required to assess the potential benefits and risks 
of lower DNa prescriptions.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO392


Correct Calibration of Delivered Sodium Dialysate Concentration Results 
in Improved Blood Pressure Control  Claire Edwards, Seema Singh, Megan 
Griffiths, Thomas Cairns, David Taube, Neill Duncan.  West London and Renal 
Transplant Centre, Imperial College Kidney and Transplant Institute, London, 
United Kingdom.


Sodium balance is integral to intradialytic cardiovascular stability and good interdialysis 
blood pressure control. Hypernatraemic dialysis risks positive sodium balance and increases 
thirst and hypertension. Hyponatraemic dialysis may lead to negative sodium balance and 
distressing symptoms on dialysis.


At our centre we prescribe a standard sodium dialysate concentration [Na]d of 
140mmol/L measured by ionic conductance between electrodes within the dialysis machine. 
As part of a quality control procedure prior to a clinical trial we measured the delivered 
[Na]d using a flame photometry assay. Dialysate was sampled cyclically over a 6-month 
period from 71 dialysis machines. 32/71 [35.7%] machines were delivering a mean [Na]d 
>144mmol/L. The machines were re-calibrated with fortnightly assessment of delivered [Na]
d until they were at target 140mmol/l within the tolerances of the machine [±2 mmol/L].


Post calibration there was a significant decrease in mean [Na]d, 143.5±2.1 v 141.5 
±1.4 mmol/L [p<0.0001] and only 6.7% dialysis machines continued to deliver [Na]d 
>144mmol/L.


Delivery of a [Na]d closer to our target of 140mmol/l led to a significant decrease in 
mean ultrafiltration volume 2.4±1.1 v 2.1±0.9L [p<0.01] as a surrogate for interdialytic 
weight gain. The trend to lower pre-dialysis systolic blood pressure did not reach signficance 
144.4±23 v 140.0±23 mmHg (p=0.07). However the number of antihypertensive agents 
used decreased significantly from 1.9±1.5 to 1.7±1.5 [p<0.05].


The discrepancy between prescribed and delivered [Na]d can be ascribed to electrode 
malfunction. With simple measures to correctly calibrate [Na]d we have demonstrated a 
significant reduction in antihypertensive use with well controlled blood pressure.


Disclosure of Financial Relationships: nothing to disclose
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Rapid Ratio-Metric Volume Determinations in the Anephric Rat Model  
Exing Wang,1 Ruben M. Sandoval,1 Silvia B. Campos,1 Daniel J. Meier,2 Bruce 
A. Molitoris.1  1Medicine/Div. of Nephrology, Indiana University School of 
Medicine, Indianapolis, IN; 2Fast Diagnostics, Inc., Indianapolis, IN.


The status of body fluid volumes, the key determinant for hypertension and end stage 
renal disease (ESRD) related complications, is critical information in the management of 
chronic and acute medical condition. Therefore, a rapid, accurate, and minimally invasive 
technique to determine the body fluid volumes has always been a goal. In our studies we 
used anephric rats as a model for human end stage kidney failure for which hemodialysis 
is required. By simultaneous bolus infusing the anephric rat with two fluorescently label 
dextran molecules (3kDa Texas Red-dextran and 150kDa FITC-dextran or 5kDa FITC-
dexteran and 150kDa Texas Red dextran) we were able to follow the plasma fluorescence 
intensity change over time using intravital ratio-metric two-photon liver imaging. The 
fluorescence intensity of the large dextran reached a plateau stable level shortly after the 
infusion, whereas the intensity of the small dextran decayed from the highest level until 
about 400 seconds after infusion and thereafter stabilized. Using a two compartment model, 
we were able to spectroscopically determine the total plasma volume (PV) using the large 
fluorescent labeled dextran and the total extracellular volume (ECV) using the intensity 
of the small labeled dextran. The interstitial volume (IV) was determined as the difference 
between ECV and PV. These results indicated that the measured plasma volumes correlated 
well with the estimated volumes from the bodyweight (7.31 vs 7.36 ml, respectively, n=2). 
In addition, we have also measured the plasma volume using the large fluorescent labeled 
dextran in the pig model under physiologic condition. This approach can be simplified 
with the fiber optic ratio-metric device we have developed to allow for rapid and accurate 
determination of PV, ECV, and IV in dialysis patients prior to or following dialysis.


Disclosure of Financial Relationships: grant/research support: Fast Diagnostics, Inc; 
consultant: Fast Diagnostics, Inc; patent: Fast Diagnostics, Inc.
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Regional Fluid Distribution and Hydration State in Hemodialysis Patients  
Li Liu,1,2 J. Raimann,1,2 M. H. Sipahioglu,1,2 Fansan Zhu,1,2 Peter Kotanko,1,2 N. 
W. Levin.1,2  1RRI; 2BIMC, NY.


This study aimed to investigate regional fluid distribution as delineated by segmental 
(arm, leg and trunk) bioimpedance spectroscopy (sBIS) in hemodialysis (HD) patients at 
different hydration states and ultrafiltration rates (UFR).


In 23 patients (10 males, 56±15y), post-dialytic weights were decreased gradually (Zhu 
et al, 2008). Extracellular volumes of segments were measured by a modified Hydra. Two 
treatments from each patient with maximal difference in UFR at same pre-HD weights 
composed UFRH and UFRL (Table 1). Two treatments with maximal difference in pre-HD 
weights at same UFR were selected for WtH and WtL groups (Table 1).
Table 1 Fluid distribution in segmental compartment


UFR-L UFR-H Wt_H Wt-L
Pre-HD Weight (kg) 75.3±14.8 75.3±14.8 75.4±15.8 73.4±15.6
Post-HD Weight (l) 73.0±14.6 72.9±14.5 72.9±15.6 71.1±15.4
UFR (ml/h) 608±229 796±254 717±235 709±239
UFV (l) 2.39±0.98 2.90±0.90 2.71±10.4 2.71±9.40
∆aECV (l) 0.25±0.18 0.29±0.18 0.23±0.15 0.21±0.11
∆lECV (l) 1.18±0.34 1.27±0.37 1.27±0.53 1.21±0.44
∆tECV (l) 1.05±0.58 1.66±1.13 1.56±1.11 1.28±0.61
∆sECV(l) 2.53±0.88 3.27±1.42 3.13±1.43 2.76±0.91
∆aECV/∆sECV (%) 9.63±5.15 9.42±4.51 7.62±4.55 7.38±2.92
∆lECV/∆sECV (%) 48.56±10.66 41.26±9.59 42.94±14.67 45.50±13.23
∆tECV/∆sECV (%) 39.48±10.30 47.19±10.45 47.16±16.99 44.71±12.98


Segmental fluid distribution pre- to pre-HD and post- to post-HD did not differ at 
different degrees of hydration (WtH vs. WtL) or of UFR (Figure 1).


Pre- to post-HD, lECV/sECV decreased significantly in all groups. Fluid volume 
removal was significantly higher in the trunk in UFRH than UFRL,) (Table 1).


The amount of fluid removal from different segments depends on UFR. Quantitative 
examination of change in the distribution of fluid may assist the therapy direction.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of Whole Body and Calf Bioimpedance Techniques in 
Hemodialysis Patients at Different States of Hydration  Li Liu,1,2 Jochen 
Raimann,1,2 Murat H. Sipahioglu,1,2 Grzegorz Wystrychowski,1,2 Thomas 
Kitzler,1,2 Thijssen Stephan,1,2 Fansan Zhu,1,2 Peter Kotanko,1,2 Nathan W. 
Levin.1,2  1Renal Research Institute, New York, NY; 2Beth Israel Medical Center, 
New York, NY.


Background: Distribution of extracellular fluid volume (ECV) can be measured by 
bioimpedance techniques in the calf (cECV) and “whole body” measurement (wECV). The 
aim of the present study was to compare these techniques in the assessment of hydration 
status in hemodialysis (HD) patients.


Methods: Twenty-two patients were studied using a modified Hydra (Xitron) divce 
pre- and post-dialysis treatment over a period of 63±48 (mean±SD) days. Nine patients 
reached normal body hydration (NBH) by reducing post-HD weights in sequential treatments 
guided by continuous intradialytic calf bioimpedance spectroscopy (cBIS) (Zhu et al, Physiol 
Meas 29:S503-S516, 2008). Individual post-HD weights were categorized into four stages 
(stages 1 to 3 and NBH) based on degree of hydration. Hydration parameters, wECV/total 
body water (TBW) and cECV/calf geometric volume (VG), were measured at each stage, 
where VG is defined as calf cross-sectional area times 10 cm.


Results: cECV correlated with wECV in stage 1 and at NBH. Post-HD cECV/VG 
decreased significantly with the reduction of post-HD weight (9.6±8.9%, p<0.05) but no 
difference was observed when measured by wECV/TBW (1.6±6.2%).


From the highest weight to NBH, pre- and post-HD weights decreased 2.7±1.3 kg and 
2.5±1.1 kg; pre- and post-HD wECV decreased 1.5±1.4 kg and 1.5±1.0 kg, respectively. 
Change in wECV underestimated change in weight by 47±47% (pre-HD) and 32±54% 
(post-HD).


Conclusion: The calf bioimpedance technique is more sensitive than the whole body 
technique to indicate changes in hydration status in HD patients.


Disclosure of Financial Relationships: nothing to disclose
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Dry Weight Assessment Using Bioelectrical Impedance Analysis in Chronic 
Hemodialysis Patients  S. Rashidi, D. Che Rosle, M. Zaiza, Suzana Za, M. 
Noraini, A. G. Halim, C. Y. Loo, M. Rozita, Norella C. T. Kong.  Nephrology 
Unit, Universiti Kebangsaan Malaysia Medical Centre, Kuala Lumpur, 
Malaysia.


Introduction: Most nephrologists determine their patients’ dry weight (DW) 
subjectively based on clinical parameters. Meanwhile, bioelectrical impedance analysis 
(BIA) provides objective measurement of body fluid and thus may be used for more 
objective assessment of DW.


Objective: To compare the assessment of patients’ dry weight (DW) by nephrologists 
versus bioelectrical impedance analysis (BIA) among our chronic HD patients.


Design & Methods: This is a prospective study involving patients who have been 
on regular HD for ≥ 6 months. Patients’ DW were assessed by 2 nephrologists based on 
clinical parameters such as patients’ symptoms, JVP, lung auscultation, presence of ankle 
edema, pre- and post-HD weight and BP. Meanwhile, DW assessments by BIA were done 
using Maltron Bio-scan analyzer. The DW measurements by both methods were done on 
the same day at baseline, 3 and 6 months.


Results: A total of 24 patients (14 males, 10 females) with a mean age of 47.9 ± 11.8 
years were included. Seventy-one assessment of DW, each by nephrologists and BIA, were 
done during the study period. DW was higher when assessed by nephrologists (67.57 ± 
11.43kg) compared to BIA (66.82 ± 12.86kg) (D = 0.75 ± 2.45kg, p=0.012). At 3 months, 
the changes in DW were greater with BIA method compared to nephrologists’ assessment: 
∆DW 0.96 ± 1.74kg (p=0.12) vs. 0.59 ± 1.41kg (p=0.05). The trend was similar although 
not significant at 6 months: ∆DW -0.40 ± 1.78kg (p=NS) vs. 0.20 ± 1.16kg (p=NS).


Conclusions: Nephrologists have higher estimates of patients’ DW compared to BIA. 
Meanwhile, BIA detects greater changes in patients’ DW over time.


Disclosure of Financial Relationships: nothing to disclose
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The Hydration Status in a Hemodialysis (HD) Population: Comparison 
between the Medical Assessment and Evaluation by Multifrequency 
Bioimpedance Spectroscopy (BIS)  Jorge Malheiro,1 Elena Mancini,2 E. 
Mambelli,2 M. G. Facchini,2 A. Lopez,2 V. Persico,2 Antonio Santoro.2  1Serviço 
Nefrologia, Hospital Santo Antonio – CH Porto, Porto, Portugal; 2U.O. 
Nefrologia, Dialisi ed Ipertensione, Policlinico S. Orsola-Malpighi, Bologna, 
Italy.


The “dry weight” (DW) of a HD patient is usually troublesome to determine. Aim: 
compare the medical DWassessment with BIS device results. BIS was performed with the 
Body Composition Monitor (Fresenius MC, D) that provides overhydration (OH) data. 
BIS measurements for OH evaluation were performed on our HD patients before a HD 
session. A total of 104 measurements were evaluated, representing 90 patients (55 M, 35 F; 
age 57.9yrs; height 167.3cm; weight 70.6kg). BCM data: lean tissue mass (LTM), adipose 
tissue mass (ATM) and OH. Clinical data: DW, height, age and sex. The OH value was 
recorded by clinical evaluation (cOH) and as a result of the BIS evaluation (bOH). The 
difference between the cOH and bOH was represented by dOH and its absolute value by 
|dOH|. Possible predictors were tested by non-parametric Mann–Whitney U test or the 
Fisher exact probability test. Fifty percent of the determinations of dOH were lower than 
1.0Kg and 75% were <2.0 Kg.


Figure 1 shows that the bOH value is higher than cOH in a severely overhydrated 
patient. No significant correlations resulted from the linear regression between LTM or 
ATM and dOH. Height and age resulted as predictors of |dOH| when two subgroups were 
defined, using its 3rd quartile value as threshold (77 measurements<2 and 27≥2). A good 
correlation between clinical and BIS-based OH determination was found. The bOH was 
more accurate in patients with severe overhydration. This device could prove particularly 
useful in severely overhydrated patients, in whom a correct DW target is more difficult to 
set and reach in adequate time.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of Body Composition in the Calf of Hemodialysis Patients 
with Gold Standard and Bioimpedance Methods  F. Zhu,1 L. Liu,1,2 M. H. 
Sipahioglu,1,2 J. Raimann,1,2 S. Abbas,1,2 L. Rosales,1 M. Carter,1 P. Kotanko,1 
N. W. Levin.1  1RRI; 2BIMC, NY.


The aims of this study were to evaluate whether calf bioimpedance spectroscopy (cBIS) 
can be used to estimate body composition (BC) and to evaluate the relationship between 
parameters of cBIS and BC in hemodialysis (HD) patients. In 41 HD patients, body weight 
(Wt) and height (H) were measured before treatment. Total muscle mass (TMM), fat mass 
(TFM), water (TBW), extracellular volume (ECV) and intracellular volume (ICV) were 
measured by gold standard methods: MRI, D2O, NaBr and total body potassium (TBK) 
respectively. Fat free mass (FFM) was calculated by the difference between Wt and 
TFM. Degree of hydration was defined as ECV/FFM. Using a Hydra 4200, resistance in 
extracellular (Re), intracellular (Ri) and at 5 kHz (R5) in the calf (10 cm) were measured. 
Average of circumference (Cave) in the calf was measured with a soft tape. Resistivity 
(ρ5=R5*A/10) and normalized resistivity (ρN,5= ρ5/body mass index) were calculated, where 
A is cross-sectional area of the calf. Correlation coefficients (r2) between parameters of cBIS 
(Re, Ri, Cave, ρ5 and ρN,5) and the gold standard values (TMM, TFM, TBW, ECV, ICV 
and ECV/FFM) indicate that calf Re is influenced by TFM, TBW and ECV, Ri by TMM, 
TBW and ICV (Table 1). Cave and ρ5 were influenced by all body composition parameters 
but not hydration (ECV/FFM). ρN,5 was only related to the degree of hydration. Regression 
models of TMM and TFM were established by the following equations.


TMM=-0.021*Re-0.083*Ri+0.262*Cave+ 29.368*H+ 0.132*Wt - 0.105*Age-33.162 
(r2=0.852, p<0.001)TFM=0.088*Re+0.135*Ri-0.489*Cave-24.313*H+ 0.316*Wt+ 
0.126*Age+1.219*MBI+1.248 (r2=0.855, p<0.001). While resistivity (ρ5) is affected by 
different BC as well as fluid volumes; ρN,5 related only to hydration so that ρN,5 can be an 
useful indicator in assessing degree of hydration.







J Am Soc Nephrol 20: 2009 Dialysis: Hemodialysis and Other Renal Replacement Therapies: Methods, Access, and Adequacy I 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


206A


Table 1 Summary of correlations (r2)
TFM [kf] TMM [kg] TBW [l] ECV [l] ICV [l] ECV/FFM [l/kg]


Re 0.11 - 0.14 0.11 - -
Ri - 0.24 0.11 - 0.33 -
Cave 0.14 0.53 0.36 0.28 0.50 -
ρ5 0.24 0.25 - 0.29 0.25 -
ρN,5 - - - - - 0.12
- indicates no correlation (p>0.05) 


Disclosure of Financial Relationships: nothing to disclose
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Endothelial Progenitor Cells (EPCs) in Different Dialysis Procedures  Detlef 
H. Krieter,1 Regina Fischer,1 Horst-Dieter Lemke,2 Karin Merget,3 Bernard 
Canaud,4 Christoph Wanner.1  1Nephrology, University Hospital, Würzburg, 
Germany; 2R&D, Membrana GmbH, Wuppertal, Germany; 3EXcorLab 
GmbH, Obernburg, Germany; 4Nephrology, University Hospital, Montpellier, 
France.


Circulating EPCs are used as biomarkers of cardiovascular disease. In uremia, their 
differentiation is inhibited and patients on dialysis display lower numbers of EPCs. The study 
purpose was to examine the effect of different dialysis procedures on circulating EPCs.


In a prospective, randomized, cross-over trial, 18 maintenance dialysis patients 
(12 with documented CVD or PAD) were subjected to 4 weeks of each low-flux HD 
(referred as LF-HD; polysulfone; 1.8 m2), high-flux HD (HF-HD; polysulfone; 1.8 m2), 
and online predilution hemodiafiltration (HDF; polyethersulfone PUREMA H®; 1.7 m2). 
EPCs were determined at baseline and at the end of each 4-week period before dialysis. A 
cohort of 16 healthy volunteers served as control. EPCs derived from isolated peripheral 
blood mononuclear cells (MNCs) were determined in colony assays after culture on 
fibronectin (CFU-Hill) and collagen-1 (ECFC), respectively. Cells in the colonies were 
further analyzed by flow-cytometry after staining for the coexpression of CD34, CD45, 
and VEGFR2-KDR.


Numbers of colonies of CFU-Hill (19±22 to 54±66 per 1x107 MNC) and ECFC (1±2 
to 3±4 per 1x107 MNC) assays did not differ between treatments in dialysis patients, but 
ECFC colonies were less in controls (0±0 per 1x107 MNC; p=0.001). The numbers of 
CFU-Hill (8.5±4.5 to 11.4±7.3 x106 per 1x107 MNC) and ECFC (0.22±0.17 to 0.37±0.69 
x106 per 1x107 MNC) cells were also similar between treatments, but much lower compared 
to controls (15.9±7.2 and 1.08±0.80 x106 per 1x107 MNC, respectively; p<0.01). Neither 
between treatments nor versus controls differences were found for CD34+VEGFR2-
KDR+CD45- ECFC, which are currently regarded as prototypical for EPCs.


Significant differences in the biological activity of MNCs exist between maintenance 
dialysis patients and healthy controls, but not for EPCs as characterized as CD34+VEGFR2-
KDR+CD45- ECFC. Over a 4-week period, differences in dialysis strategies do not influence 
the cell populations studied.


Disclosure of Financial Relationships: grant/research support: Membrana GmbH; 
scientific advisor: Membrana GmbH.
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Scottish Nephrologists’ Dialysis Preferences: What We Would Choose and 
What We Offer  Siobhan K. McManus,1 Robert A. Mactier.2  1Renal Unit, 
Western Infirmary, Glasgow, United Kingdom; 2Renal Unit, Glasgow Royal 
Infirmary, Glasgow, United Kingdom.


In Scotland more than 95% of patients on hemodialysis attend for three times a week 
4-5 hour hospital based dialysis. Their survival remains poor. The HEMO and ADEMEX 
trials did not suggest that increasing dialysis dose as measured by Kt/V improved survival. 
Evidence of better outcomes on home hemodialysis, long nocturnal hemodialysis and 
daily hemodialysis has been coloured by patient selection as randomised controlled trials 
(RCTs) have been difficult to perform. Pending the results of the Frequent Hemodialysis 
Network trials, we canvassed the opinions of Scottish nephrologists to see how their dialysis 
preferences correlated with the therapies we currently offer our patients.


We emailed a web-based questionnaire to consultant and career nephrologists in Scottish 
renal units asking: If you were to find yourself with end stage renal failure in need of renal 
replacement therapy with no prospect of a renal transplant which of the following dialysis 
options would you prefer? Options included hemodialysis or hemodiafiltration (HDF) of 
varying frequency and duration, peritoneal dialysis and conservative management with 
treatment at home or in-centre. Responses were anonymous but gave information on the 
types of dialysis their units offered.


Of 92 nephrologists contacted, 70 completed the survey (76% response rate). 60% 
were consultants. 16% chose peritoneal dialysis. Only one nephrologist chose in centre 
hemodialysis but at a time and location of their choosing which is not an offer currently 
afforded to many Scottish patients. 83% chose daily and/or long duration hemodialysis or 
HDF which are not generally available to our patients. Equal numbers chose hemodialysis 
and HDF. 94% chose a home based treatment. There was no correlation between units with 
home hemodialysis programmes or HDF and the frequency of these choices. There was no 
significant difference between the choices of consultants and trainees.


In spite of the lack of RCT evidence, more than 80% of nephrologists chose long 
nocturnal and/or daily hemodialysis which are treatments we do not offer most Scottish 
patients.
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Differential Accuracy of Alternative Methods for Blood Gas Sampling 
during Haemodialysis  Aghogho Odudu,1 Mohammed Eldehni,1 Shvan 
Korsheed,1 Chris McIntyre.2  1Renal Medicine, Royal Derby Hospital, Derby, 
United Kingdom; 2University of Nottingham, Derby, United Kingdom.


Arterial hypoxemia commonly occurs during haemodialysis (HD) & is associated with 
an increased incidence of arrhythmias & ischemic heart disease. Study of interventions 
which may improve oxygenation during HD is hampered by the lack of a low risk, painless 
and repeatable method of assessment. Arterial blood gas sampling damages potential sites 
for vascular access, is painful and carries a risk of hemorrhage/hematoma, aggravated 
by use of heparin if sampled during or shortly after dialysis. We aimed to investigate the 
validity of the less invasive approach of blood gas sampling from the arterial limb of an 
arteriovenous fistula (AVF).


We studied 16 established HD patients (median age 78 +/-28 yrs) with well-functioning 
AVFs (median Qa 751 +/-597ml/min). Samples were simultaneously taken from the AVF 
and contralateral radial artery (RA) in the first and last 10 minutes of a HD session and 
promptly analysed. Techniques were compared using the intraclass correlation coefficient 
(ICC) and Bland-Altman plots.


RESULTS: There was a significant correlation between the RA and AVF samples across 
the range of measured values both pre and post-HD for pH and pCO2 only (see table). The 
correlation was weaker for pO2 with AVF sampling tending to overestimate.


Pre-HD
RA AVF ICC P-value Bias


pH 7.40+/-0.03 7.40+/-0.04 0.83 <0.001 0.001+/-0.021
pCO2 (kPA) 5.12+/-0.44 4.86+/-0.28 0.54 0.011 0.260+/-0.344


pO2 (kPA) 13.37+/-2.07 15.45+/-4.57 0.37 0.078 2.080+/-3.976
Post-HD
pH 7.49+/-0.03 7.40+/-0.04 0.70 0.001 0.001+/-0.025
pCO2 (kPA) 5.03+/-0.48 4.86+/-0.28 0.72 0.001 0.033+/-0.347
pO2 (kPA) 13.93+/-3.05 15.45+/-4.57 0.47 0.034 0.413+/-2.976
MEAN+/-SD


CONCLUSIONS: The analysis suggests that blood samples from the arterial side 
of the AVF are comparable to those from the RA for values of pH and pCO2 and may 
represent a valid alternative.
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Dialysis vs Transplantation in a Developing Economy  Chiu-Leong Li,1 
Wong-In Lio,1 UN-I Kuok,1 Laurence Chan.2  1Centro Hospialar Conde de S 
Januario, Macao, China; 2University of Colorado Denver.


Macao, a Special Administrative Region in China, has enjoyed fast economic growth 
in the past 10 years. The GDP per capita has increased from US$14,000 to almost 40,000 in 
2008. The purpose of this study is using the local renal registry to evaluate the quality of care 
and access to renal replacement therapy in this region. All end stage renal disease (ESRD) 
patients on hemodialysis (HD), peritoneal dialysis (PD) and with renal transplantation (RT) 
were included in the analysis. With a population of about 0.6 million, Macao has a relatively 
low incidence (115) and high prevalence (908 per million population in 2008) of patients 
on renal replacement therapy with 63% on HD, 32% on PD and 5 % with a functioning 
RT. With the current public health reimbursement system, patient on HD continues to 
grow steadily in the past 7 years from 36% to 63%, while PD decreased from 60% to 30%. 
Barrier to a successfully local transplant program still exists and each year only about 20 
patients managed to get RT outside Macao. Patient and graft survival of RT have improved 
with low mortality rate (< 15 per 1000 patient year risk). Outcomes of HD and PD have 
also improved over the past 7 years with the establishment of the registry. Mortality rates 
were low for both PD and HD patients (100 per 1000 patient year risk). Overall, diabetic 
mellitus, hypertension and glomerular nephropathy were the major causes of ESRD. Most 
of the dialysis patients achieved hemoglobin above 10g/L, calcium-phosphate product less 
the 55 (mg/dl) and albumin levels were optimal. Dialysis adequacy was optimal for PD 
(KT/V > 90%), but improvement is needed for HD (URR ∼ 80 – 85%). In conclusion, the 
availability of a local renal registry system has helped the implementation of measures to 
improve the quality of care. Using the current centralized public health delivery system 
with cost containment, the renal therapy service provided in Macao has achieved optimal 
outcomes that are comparable to other developed countries. Despite this, RT rates are 
considerably lower than in the developed countries. There is a need for improvement in 
public awareness and policy regarding organ donation.
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Validation of Bioimpedance Spectroscopy (BCM) Using Gold Standard 
Reference Methods  Peter Wabel, Ulrich M. Moissl, Paul W. Chamney.  
Research & Development, Fresenius Medical Care, Bad Homburg, Germany.


Introduction:
Objective and clinically applicable methods for the determination of fluid status and 


body composition are needed to further improve the therapy of chronic kidney disease 
patients.


Methods:
Bioimpedance spectroscopy in combination with a physiologic tissue model can provide 


an accurate assessment of body composition and an objective target for normohydration 
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based on the concept of excess extracellular volume. We review the efficacy of this 
approach realised with BCM – Body Composition Monitor in a number of recent clinical 
publications. The accuracy of fluid volume determination e.g. extracellular water (ECW), 
total body water (TBW), body composition e.g. fat mass and fluid overload (FO) was 
evaluated in more than 1500 healthy subjects and patients against available gold standard 
reference methods involving bromide, deuterium, total body potassium, DEXA and ADP. 
Additionally the predictive value of the fluid overload (FO/ECW>15%) was analysed on 
the basis of the overall gross mortality using a multivariate Cox-model.


Results:
The comparison with gold standard methods showed excellent accordance for the 


fluid volumes (e.g. R² TBW=0.88; mean diff. (MD) TBW=-0.17 ± 2.7 L) as for the body 
composition (e.g. R² Fat=0.84; MD Fat=1.0 ± 4.1 kg). See Table 1 The predictive value of 
FO on mortality underlines forcefully the clinical relevance of the normohydration target, 
being secondary only to the presence of diabetes (HR=2.1).
Table 1


Reference method N R²
ECW Bromide 152 0.76
ICW Total body potassium 152 0.78
TBW Deuterium 152 0.88
TBW Tritium 42 0.94
Fat Dual X-ray absorptiometry 511 0.82
Fat Air displacement 180 0.84
FFM 4 Compartment modeling 165 0.90
FFM Dual X-ray absorptiometry 240 0.89
Fluid overload Overall mortality 256 Hazard ratio=2.1
Summary of BCM validation studies


Conclusions:
Bioimpedance spectroscopy in combination with a physiologic tissue model (BCM) 


provides for the first time an objective and relevant target for clinical dry weight and 
bodycomposition assessment. The objective assessment of fluid overload can lead to a 
significant improvement in clinical management of CKD 5 patients.


Disclosure of Financial Relationships: employer: Fresenius Medical Care.
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Body Composition Monitor (BCM) Is a Useful Tool To Assess Hydration 
Status in Hemodialyzed and Peritoneally Dialyzed Patients  Jolanta 
Malyszko, Wieslawa Trusewicz, Jacek S. Malyszko, Michal Mysliwiec.  
Nephrology, Medical University, Bialystok, Poland.


Fluid overload is a common condition among patients with kidney failure and closely 
linked to cardiovascular diseases which still represent the leading cause of death in dialysis 
patients. Achieving optimal fluid balance is therefore one of the central challenges in 
routine dialysis practice. BCM gives information about the individual fluid status and the 
nutritional status. The aim of the study was to compare hydration and nutritional status 
between 84 prevalent HD (mean age 63 years) and 20 PD patients (mean age 53 years) 
using BCM (Fresenius, Germany). The patients with pacemakers/implanted defibrillators 
or amputation of a major limb were excluded. The patients were measured once with 
the body composition monitor (BCM) (in HD before and after the session). We assessed 
hydration status (extracellular water-ECW, intracellular water-ICW, overhydration-OH) 
and nutritional status (lean tissue mass, fat tissue mass, lean tissue index, fat tissue index). 
The cut off threshold for the definition of hyperhydration was set to 15% relative to the 
extracellular water (ECW), which represents an excess of ECW of ∼2.5 l. The hyperhydrated 
subgroup (41%) presented median hydration state before HD = 19.4 ± 6.1%, while in PD, 
the hyperhydrated group (53%) =25.4 ± 5.5%. Median overhydration was 4.5 L before HD 
(from -0.7 to +10.8 L) and 1.5L after HD session (from -3.4 to +5.1 L) and 4.2 L (from -0.7 
to 8.3 L) in PD population. All the studied parameters of hydration and nutritional status 
were significantly higher in PD over HD (all p<0.001). Parameters describing fluid status 
(ECW, ICW, OH) correlated in univariate analysis with systolic nad diastolic blood pressure 
and number of hypertensive medications in both groups of dialyzed patients.


The results of our study indicate that the hydration state is important in chronic 
dialyzed patients, particularly in PD population. We believe that it is essential to measure 
the hydration status objectively and quantitatively in order to obtain a more clearly defined 
assessment of “dry weight”of dialysis patients. BCM may be also helpful in guiding 
hypotensive therapy in dialyzed patients.


Disclosure of Financial Relationships: nothing to disclose
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A Novel Extracorporeal Therapeutic Approach To Remove Advanced 
Glycation End Products  Yangrong Zhang,1 Karen A. Lapidos,1 Stuart M. 
Sprague,2,3 Guillermo A. Ameer.1,3  1Biomedical Engineering, Northwestern 
University, Evanston, IL; 2Division of Nephrology and Hypertension, NorthShore 
University HealthSystem, Evanston, IL; 3Feinberg School of Medicine, 
Northwestern University, Evanston, IL.


Advanced glycation end products (AGEs) are formed by non-enzymatic glycation and 
oxidation of proteins. AGEs accumulate in patients with chronic inflammatory diseases 
including CKD, diabetes and heart disease. The accumulation of AGEs has been implicated 
in several inflammatory conditions that contribute to patient morbidity and mortality. AGEs 
are not efficiently removed by dialysis or the kidney of a CKD patient. The receptor for 
AGE (RAGE) is a multi-ligand cell receptor that interacts with several pro-inflammatory 
mediators. The goal of the study is to develop a RAGE-based blood filter device as a viable 
and novel approach to specifically remove AGEs from patient blood and potentially reduce 
pro-inflammatory responses.


Soluble RAGE purified from a bacterial expression system was covalently immobilized 
onto agarose beads. The specificity of the agarose-immobilized RAGE was tested using 
AGE-modified BSA (AGE-BSA) and native BSA in a batch mode and a device mode. 
The bioadsorbent specifically bound the AGE-BSA with negligible binding of native 
BSA, and nonspecific adsorption by the plain agarose beads was minimal. Furthermore, 
incubation of the bioadsorbent with serum from patients with CKD confirmed the ability 
of the bioadsorbent to remove native AGEs from human samples. The bioadsorbent was 
thermally stable and able to be regenerated and stored for multiple cycles of usage. A 
hollow fiber device packed with RAGE bioadsorbent was confirmed capable of specifically 
removing AGE-BSA from circulated saline solution following a first order exponential 
decay model. This model predicts 80% clearance of AGEs from a 5 liter reservoir volume 
(normal adult blood volume) will be achieved within 2.5 hours, less than the duration of a 
standard hemodialysis session (4-5 hrs).


These results support the feasibility of developing a RAGE-based bioadsorbent as 
a viable and novel extracorporeal therapeutic approach to remove AGEs from patient 
blood.
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Dynamics of the Electrocardiographic Cycle during Hemodialysis in 
Patients with End Stage Renal Disease  Patricia C. Ruiz,1 Monica X. 
Inofuentes,1 Claudia Lerma,2 Hector A. Perez-Grovas,1 Martha F. Guevara.1  
1Nephrology, Instituto Nacional de Cardiologia I. Ch., Mexico, DF, Mexico; 
2Electromechanical Instrumentation, Instituto Nacional de Cardiologia I. Ch., 
Mexico, DF, Mexico.


Several factors that depend of hemodialisis can cause arrhythmias: electrolytic, acid-
base disturbances, hypoxia, and an elevated ultrafiltration rate. The traditional methods to 
evaluate the effects of hemodialysis in the electrocardiographic cycle consider slow beats, 
without showing relevant transitory events like extrasystoles, isquemia or tachycardia. 
The tridimensional electrocardiogram (TE) is an original technique that helps to visualize 
transitory changes in electric cardiac activity.


Methods
Fifteen patients were studied, age between 44±20, in hemodialysis with 3 sessions per 


week for more than 6 months. A Holter was used during the whole session. The register 
was analyzed and the beats were classified with Premier 11 ® program. The images were 
obtained with a program designed Matlab ®.


Results
There were no significant changes in arterial pressure before and after hemodialysis 


(systolic pressure 140±33 vs 132±21mmHg; diastolic pressure 72±18 vs 64±16mmHg). In 6 
patients, sharp changes in arterial pressure with MAP lower than 70mmHg, were related to 
a variation in cardiac frequency, with tachycardia and posterior development of arrhythmias 
demonstrated in the TE with changes in RR interval. Serum potassium levels were 5.0±0.8 
mEq predialysis and 3.1±0.4 postdialysis, which correlate in the tridimensional image with 
a progressive lowering in the T wave amplitude in all patients.


Conclusions
The TE helps to identify different types of responses to hemodialysis: 1) arrhythmias 


associated with changes in cardiac frequency and hypotension, and 2) lowering of T wave 
amplitude and a rise in R wave. This study demonstrates the potential utility of the TE.


Disclosure of Financial Relationships: nothing to disclose
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Phosphorous and Uric Acid Removal by Hemodiafiltration  Emmanuel Perez, 
Alfonso Mariscal, Armando Vazquez, Martha F. Guevara, Hector Perez-Grovas.  
Nephrology, Instituto Nacional de Cardiología I.Ch., Mexico, DF, Mexico.


Introduction: Phosphorous (P) and uric acid (UA) control can be achieved by 
optimization of dialysis prescription, diet and pharmacology intervention. Hemodiafiltration 
(HDF) seem to be superior for their removal.


Objective: Estimation of P and UA removal in HDF and analysis of associated 
variables.


Methods: Twelve HDF sessions in 6 patients under high protein diet, without P binders, 
with and without exercise were studied. Intradialytic isometric low resistance exercise was 
performed in an ergometer (1 watt). A 4008H device with high flux polysulphone filter F80 
(FMC) was used. Whole effluent (c) was collected at 60, 120 and 240min and a dializate 
effluent sample (e) was obtained at 30, 90 and 150min. Serum samples were taken at baseline 
(0), end of session (240), and 30 min later (270). Data=mean±SD unless specified.


Results: Ps were 4.9±1.6, 2.5±0.8 and 3.0±0.6mg/dl at 0, 240 and 270. UAs were 
7.8±1.1, 1.3±0.5 and 1.6±0.6mg/dl at 0, 240 and 270 (s0 vs. s240 and s270 p<0.05; s240 
vs. s270 NS).


Pc were 1.1±0.4, 0.6±0.3 and 0.6±0.4mg/dl at 60, 120 and 240 (Pc60 vs Pc120 p<0.05; 
Pc120 vs Pc240 NS). No correlations were found between Pe and Pc. UAe were 1.4±0.2, 
0.9±0.3 and 0.5±0.2 (p<0.05) at 30, 90 and 150 similar to UAc.


Pe90 had a significant correlation with Ps0 (r=0.68), Ps240 (r=0.8), Ps270 (r=0.6) 
and P rebound % (r=-0.86) (p<0.05). UAe150 correlated with total UA removal (r=0.69, 
p<0.01). Exercise had no association with P or UA removal.
Correlations


TT Total Blood Qb HDF volume
Total P removal r=-0.84 p<0.05 NS NS NS
Ps270 r=-0.9 p<0.01 r=-0.81 p<0.05 NS r=-0.9 p<0.01
UAs240 r=-0.81 p<0.05 NS r=-0.9 p<0.01 NS
UAs270 r=-0.91 p<0.01 r=-0.91 p<0.01 NS r=-0.87 p<0.05
Delta UA % (0-270) r=0.9 p<0.01 r=0.98 p<0.01 r=0.87 p<0.05 NS
UA rebound % r=-0.88 p<0.05 NS NS NS


Conclusions: HDF markedly reduced serum P and UA, mainly due to TT, Qb and 
HDF volume. These data suggest the importance of the second half of HDF session on P 
and UA removal.
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Assessment of Degree of Hydration in Dialysis Patients Using Whole Body 
and Calf Bioimpedance Analysis  F. Zhu,1,2 P. Kotanko,1,2 G. J. Handelman,1,3 J. 
Raimann,1,2 L. Liu,1,2 M. Carter,1,2 M. K. Kuhlmann,4 E. Seibert,1,2 E. F. Leonard,1,2 
N. W. Levin.1,2  1RRI; 2BIMC, NY; 3University of Massachusetts; 4Department 
of Chemical Engineering.


Background. Prescription of an appropriate dialysis target weight requires accurate 
evaluation of the degree of hydration. The aim of this study was to investigate whether a 
state of normal hydration as defined by calf bioimpedance spectroscopy (cBIS) and standard 
whole body bioimpedance spectroscopy (wBIS) could be characterized and compared in 
hemodialysis (HD) and normal subjects (NS),.


Methods. Calf resistivity (ρN,5) was normalized as resistivity divided by body mass 
index. wBIS and cBIS were performed in 62 NS (33 m/29 f) and 30 HD patients (16 
m/14f) pre- and post-dialysis to measure extracellular resistance and volume (ECV) at 
baseline (BL) and at a state of normal body hydration (NBH) established following the 
progressive reduction of post-HD weight over successive dialysis treatments until the ρN,5 
was in the range of NS. Patients were divided into two groups depended on whether ρN,5 
in patients post-HD at BL differed (G1) or not G2) from that of NS. Blood pressures were 
measured pre- and post-HD treatment. The ratio of wECV to total body water (wECV/
TBW) was calculated.


Results. ρN,5 by cBIS in males and females differed significantly in NS. In G1 patients, 
ρN,5 notably increased due to progressive prescriptive decrease in body weight, and systolic 
blood pressure (SBP) significantly decreased pre- and post-HD between BL and NBH. 
Although wECV/TBW using whole body technique decreased between BL and NBH, 
the percentage of change in wECV/TBW was significantly less than in ρN,5 (-5.21±3.2 % 
vs 28±27 %, p<0.001). In G2 patients ρN,5 or wECV/TBW did not differ between BL and 
NBH because the body hydration was in the range of NS.Conclusion. This establishes the 
use of ρN,5 in the calf as a new comparator allowing the clinician to incrementally monitor 
removal of extracellular fluid from patients over a course of dialysis treatments. The whole 
body technique using wECV/TBW was less sensitive than the use of cBIS to measure 
differences in body hydration between BL and NBH.
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The Effect of Gremlin 1 Allelic Deletion on the Development of Renal 
Fibrosis  S. P. Curran,1,2 A. J. Watson,2 D. P. Brazil.1  1Diabetes Research 
Centre, Conway Institute, UCD School of Medicine and Medical Science, 
Dublin, Ireland; 2Department of Nephrology, St. Vincent’s University Hospital, 
Dublin, Ireland.


Gremlin is a bone morphogenic protein antagonist that displays increased expression 
in models of renal fibrosis including diabetic nephropathy (DN). We have recently shown 
that allelic deletion of Gremlin 1 attenuates DN in mice (Roxburgh et al, Diabetes. 2009). 


This study investigates how Gremlin 1 deletion may effect the development of renal fibrosis 
in a mouse model of unilateral ureteral obstruction (UUO).


Wild type (WT) and Gremlin 1 heterozygote (GH) mice were divided into 3 groups: 
Non-operated, Sham and Operated. UUO was performed as previously described and mice 
were harvested at day 3 or day 10. Physiological observations included renal hypertrophy 
in the obstructed and non-obstructed kidney at day 3 in WT mice but not in GH mice. A 
significant increase in urinary output was detected in WT mice exposed to UUO at day 10. 
This increase was not observed in the GH mice.


Both WT and GH mice exposed to UUO developed histological changes of obstruction 
with the distal convoluted tubule area being significantly increased in the obstructed kidney. 
Histological scoring indicated a delay in the increase in interstitial collagen deposition in 
GH versus WT mice. The expression of αSMA was lower in GH versus WT obstructed 
kidney at day 10. β-catenin protein levels increased in the obstructed kidneys whereas 
BMP-7 levels decreased in obstructed kidneys. Quantitative PCR identified markers 
of fibrosis, fibronectin and collagen IV, that were significantly increased in WT and 
GH obstructed kidneys versus non-obstructed and sham. The expression of E-cadherin 
increased significantly in the obstructed kidney of the GH group at day 10 compared to 
the non-obstructed kidney.


These results indicate that in our model of UUO the lack of renal hypertrophy, the delay 
in interstitial collagen deposition and the reduced αSMA expression in the mice lacking 
one copy of Gremlin 1 may indicate an element of protection from changes associated with 
fibrosis. Future experiments will focus on fibrosis in homozygous Gremlin 1 knockout in 
vitro and in vivo models.
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Loss of β1-Integrin Increases Functional αvβ3-Integrin and Promotes 
TGF-β1 Induction of Collagen Production Via Enhanced Rac1 Activity  
Tomoko Hayashida, H. William Schnaper.  Pediatrics, Feinberg School of 
Medicine, Northwestern University, Chicago, IL.


We recently reported that integrin engagement-dependent focal adhesion kinase (FAK) 
phosphorylation modulates TGF-β/Smad fibrogenic signaling, via phosphorylation of the 
Smad3 linker region (Hayashida, J Cell Sci, 2007). To define specific integrin roles in 
this regulation, we screened lentiviral shRNA-mediated integrin knock-down (k/d) cells 
and found that knocking β1-integrin down significantly enhanced the collagen response 
to TGF-β1, and increased FAK and ERK activity, in cultured human renal cells (ASN 
2008). β1 integrin can trans-dominantly block functions of other integrins. We therefore 
introduced shRNA to α-integrins (α1, α3, αv, α6; the β1-integrin binding partners) into 
β1-k/d cells. Enhanced COL1A2 promoter activity in β1-k/d cells was not affected by 
any of the α-integrin shRNAs, except that for αv. In a similar experiment, shRNA to the 
αv binding partner β3-, but not to β6-integrin, reversed the enhanced response. Further, a 
function-blocking antibody to αvβ3-integrin (LM609, 10 µg/ml) decreased the collagen 
response at both mRNA and promoter levels in β1-k/d cells. Although FACS analysis 
showed no difference in expression levels of αvβ3-, αv- or β3-integrins, co-localization 
of these integrins with pY397-FAK, indicating integrin engagement, was more obvious in 
β1-k/d cells than in controls. Immunocytochemistry with WOW1 antibody that specifically 
recognizes active αvβ3-integrin demonstrated punctate staining in β1-k/d cells compared 
to diffuse staining in parental cells. Rac1 activity, which we have identified as important 
for TGF-β1-induced collagen production (Hubchak, JASN, 2003), was increased in β1-k/d 
cells. Transfecting Rac1-shRNA reduced the enhanced COL1A2 promoter and ERK activity. 
LM609 decreased Rac1 activity and Smad3 linker region phosphorylation without affecting 
Smad3 C-terminal phosphorylation. Together, our data show that, in the absence of β1 
chain, αvβ3-integrin becomes functionally dominant and promotes renal cell fibrogenesis 
via Rac1-mediated ERK activity that leads to Smad3 linker region phosphorylation.


Disclosure of Financial Relationships: nothing to disclose


TH-PO411


AT2 Receptor Stimulation – Novel Therapeutic Target in the Treatment 
of Chronic Kidney Disease  Harm Peters,1 Nina Althoff,1 Tanja Loof,1 
Thomas Unger,2 Hans-H. Neumayer,1 Ulrike Steckelings,2 Stephanie Krämer.1  
1Nephrology, Charité-Universitätsmedizin Berlin, Humboldt-Universität, Berlin, 
Germany; 2Pharmacology, Center for Cardiovascular Research, Charité-
Universitätsmedizin Berlin, Humboldt-Universität, Berlin, Germany.


Purpose: Angiotensin II plays a key role in the progression of chronic renal disease 
(CKD) and has been shown to act via the angiotensin type 1 (AT1) receptor on profibrotic 
and proinflammatory pathways. The functional relevance of the AT2 receptor is less clear. 
Here, we tested the hypothesis that the AT2 receptor functionally antagonizes negative 
actions of the AT1 receptor using Compound 21 (C21), a novel selective AT2 receptor 
agonist in a rat model of CKD.


Methods: CKD was induced in Wistar rats by subtotal nephrectomy (SNX). For 12 
weeks, animal groups were formed as follows: sham surgery (sham; n=4); SNX (n=10) 
and SNX+C21 (0.15 mg/ kg BW/day, n=10).


Results: Rats CKD was characterized by increased systolic blood pressure (155±5 
mmHg) and protein excretion (242±29 mg/d). C21 had moderate, no significant effects 
on blood pressure (-7%), but significantly lowered proteinuria (-40%). On the molecular 
level, renal TGF-β1 and fibronectin mRNA-expression was up-regulated in SNX animals 
(+6.0-fold; +6.5-fold vs. sham) and significantly reduced by C21 (-59%; -35%). In parallel, 
protein expression of TGF-β1 and fibronection was increased in SNX rats (+3.7-fold and 
+8.1-fold vs. sham) and significantly lowered in the C21 group (-46%; and -54%). In SNX, 
collagen I protein deposition was 2.4-fold increased and reduced by C21 treatment by -39%. 
Furthermore, SNX kidneys showed elevated infiltration with macrophages (+14-fold) 
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and lymphocyte (+24-fold) and proliferating cells (+20-fold). C21 treatment significantly 
decreased number of renal macrophages, lymphocytes and proliferating cells by -56%; 
-54%; and -68%; respectively.


Conclusion: In this study, stimulation of the AT2 receptor limits renal fibrosis and 
inflammation in rats with CKD. The findings support the concept that the AT2 receptor 
antagonizes detrimental AT1 receptor actions. They introduce selective AT2 receptor 
agonism as a novel RAS-interfering concept for the treatment of CKD.
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Bloodpressure-Independent Nephroprotective Effects of the Direct 
Renin Inhibitor Aliskiren in the COL4A3-Knockout Mouse-Model for 
Progressive Renal Fibrosis  Oliver Gross, Rainer Girgert, Stephanie Theissen, 
Gerhard-Anton Mueller.  Nephrology and Rheumatology, University Medicine 
Goettingen, Goettingen, Germany.


Introduction: The COL4A3 -/- mouse serves as animal model for progressive renal 
fibrosis. Using this non-hypertensive animal model, the present study investigates the 
antifibrotic and antiinflammatory nephroprotective effects of the direct renin inhibitor 
aliskiren.


Methods: 14 COL4A3 -/- mice received 25 mg aliskiren per kg bodyweight via osmotic 
minipumps. Placebo-treated animals served as controls. Therapy was initiated in six week 
old animals already showing renal damage (proteinuria >1g/l, starting renal fibrosis) and 
lasted for 4 weeks. Six animals were sacrificed after 9.5 weeks and kidneys were further 
investigated using histological, immuno-histological and Western blot techniques. Survival 
until end stage renal failure was determined in the remaining animals.


Results: Therapy significantly prolonged lifespan until death from renal failure by 18% 
compared to untreated controls (78.6+/-8.2 vs. 66.6+/-5.4 days, p<0.05). As COL4A3-/- 
mice do not develop hypertension, aliskiren therapy did not lower blood pressure to a 
significant amount in treated mice. Compared to untreated controls, accumulation of 
extracellular matrix and renal scarring was slightly decreased in treated mice, in parallel 
to the levels of TGF-beta and connective tissue growth factor.


Conclusions: In our animal model for chronic renal fibrosis, the direct renin inhibitor 
aliskiren prolongs survival until renal failure by 18%. Despite the late onset of therapy, 
this nephroprotective and antifibrotic effect in the COL4A3-/- mice is still significant and 
seems to be independent from the antihypertensive properties of aliskiren. In conclusion, 
aliskiren might show similar organ protective effects in other chronic progressive diseases 
such as diabetic nephropathy beyond its recognized antihypertensive activity.
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Sphingosine-1-Phosphate (S1P) Is a Novel Fibrotic Mediator in the Kidney  
Shunji Shiohira, Takumi Yoshida, Hidekazu Sugiura, Satsuki Yoshida, Michihiro 
Mitobe, Ken Tsuchiya, Kosaku Nitta.  Department of Medicine IV, Tokyo 
Women’s Medical University, Shinjuku, Tokyo, Japan.


The major sphingolipid metabolite, sphingosine-1-phosphate (S1P), is known to have 
unique tissue distribution of the receptor subtypes and the differing signaling pathways 
resulting from S1P receptor (S1PR) subtype activation underscore the need for identifying 
novel S1PR subtype-specific compounds for the treatment of a variety of disorders. Since 
there have been no reports of direct fibrotic effect of SIP on the kidney. In this study, the role 
of S1P as a profibrotic mediator was investigated in vitro in normal rat kidney interstitial 
fibroblast cells (NRK-49F), and in vivo in the kidneys of a mouse model of unilateral 
ureteral obstruction (UUO). NRK-49F were stimulated with S1P (0.1, 1.0, 2.0µM) after 
the addition of FTY720 (S1P 1, 3, 4, 5 agonist, 0.1, 0.5, 1.0µM), or DMS (sphingosine 
kinase inhibitor, 0.1, 0.5, 1.0, 2.0µM). C57BL6 mice with UUO were pretreated with 
FTY720, DMS or saline using an osmotic pump. S1P1-5 mRNA expression was examined 
by RT-PCR in NRK-49F and the UUO kidney. The expression (mRNA and western-blot) 
of α-SMA, E-cadherin, collagen type 1 (COL1), collagen type 4 (COL4), TIMP1 and 
PAI1 were examined and fibronectin and COL1 were histologically stained. Both the 
NRK-49F and the UUO kidney showed mRNA expressions of S1P1, 2, 3 and 5, but not 
S1P4. S1P induced fibroblast transformation of the NRK-49F. Increase in α-SMA, COL1, 
COL4, TIMP1 and PAI1 expression and decrease in E-cadherin expression were observed 
in both the S1P-stimulated cells and UUO kidney. FTY720, but not DMS, pretreatment 
significantly inhibited S1P-induced all parameters expression in the NRK-49F. In the 
UUO kidney, pretreatment with FTY720 and DMS decreased the staining intensity of 
fibronectin and COL1. In conclusion, S1P is a hitherto unrecognized profibrotic mediator 
in the kidney that functions through S1PR signaling pathways. These findings suggest 
that S1P is a novel fibrotic mediator in the kidney and also that FTY720 and DMS have 
additional effects besides immunosuppressive effects and their anti-fibrotic activity must 
be examined in future experiments.
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Increased Plasmin Early in Disease Exascerbates and Late in Disease 
Ameliorates Disease Severity in Experimental GN  Tinisha Hancock, Jiandong 
Zhang, Nancy A. Noble, Yufeng Huang.  School of Medicine, Fibrosis Research 
Laboratory, University of Utah, Salt Lake City, UT.


Plasmin is an important mediator of ECM degradation in the kidney. We have shown that 
glomerular plasmin is significantly decreased in experimental GN, which may enhance ECM 
accumulation. Also, tPA promotes glomerular plasmin generation and ECM degradation if 
administered from d3 to d5 of disease. However, plasminogen KO mice lacking plasmin 
do not have accelerated renal interstitial fibrosis after ureteral obstruction leading to 
debate about whether plasmin is profibrotic or antifibrotic. We hypothesize that increased 
plasmin is detrimental early in disease. First, disease was induced with OX-7 in 4 groups 
of 5 rats sacrificed at 6, 12, 24 and 48h. Glomerular plasmin generation as determined by 
a chromogenic substrate assay increased 174% at 6h but not later. Zymograms showed that 
glomerular plasmin activity increased 12-fold at 6h, 7.5-fold at 12h and 6.8-fold at 24h, but 
was significantly decreased by 48% at 48h, compared to normal rats. The generation and 
activity of glomerular MMP-9 were dramatically increased from 6h to 24h but returned to 
normal at 48h. Second, the plasmin/plasminogen inhibitor, tranexamic acid (TA) or plasmin 
activator, tPA were given to diseased rats from 48h before to 24h after OX-7 injection (d-2 
to d1) Disease was compared with normal and disease control rats. Rats were sacrificed 
at d1 and d6. Disease measures included glomerular PAS score, fibronectin EDA+ (FN), 
collagen I & III (Col I &III) and proteinuria. If plasmin was blocked with TA early in disease, 
striking reductions were seen in disease markers determined at either d1 or d6 (P<0.05). 
However, if plasmin generation was enhanced by tPA early in disease, no reduction in these 
disease-induced markers was observed. These observations combined with the therapeutic 
effect of tPA given from day (d) 3 to d5 indicate that increased plasmin is detrimental if 
occurring early and beneficial if occurring later in disease. Increased plasmin may lead to 
enhanced tissue destruction early in disease through an MMP-9-mediated mechanism, while 
more plasmin may lead to the enhanced matrix degradation later in disease.
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Systemic Vitronectin Plays a Harmful Role in Passive Anti-Glomerular 
Basement Membrane Glomerulonephritis  Laurent Mesnard,1 Cedric Rafat,1 
Sophie Vandermeersch,1 Sandrine Placier,1 Alexandre Hertig,1 Alexandre C. 
Keller,2 Jean-Antoine Ribeil,2 Yi-Chen Xu-Dubois,1 Edith Baugey,1 Maria C. 
Leite-de-Moraes,2 Eric Rondeau.1  1U702, INSERM-UPMC-Paris 6, Paris, 
France; 2UMR 8147, Faculté de Médécine-Paris V, Hôpital Necker, Paris, 
IDF, France.


Several experimental works in mice or rabbits have confirmed the important role of 
the plasminogen activator system in the pathophysiology of glomerular injuries. Here we 
explore the role of vitronectine (VTN) a circulating glycoprotein, mainly of hepatic origin, 
identified as the principal cofactor of Plasminogen activator inhibitor-1 (PAI-1). VTN KO 
mice were compared to their WT counterpart, on a pure C57BL/6J background. They were 
challenged by nephrotoxic serum injection. WT animals disclosed worse renal function 
parameters compared to VTN KO mice after nephrotoxic sera injection, WT group also 
disclosed important glomerular vitronectin deposits. Glomerular fibrin deposits in the VTN 
KO group were reduced compared to the WT group, both circulating and kidneys PAI-1 
were also augmented in the WT group versus the KO group. Q-PCR analysis suggests that 
these VTN deposits originate from a sustained production by the liver. Finally, in order to 
confirm the harmful role of circulating vitronectin, KO mice were intravenously injected 
with either normal KO (group 1) or WT mouse serum (group 2) and then challenged with 
the nephrotoxic serum. Mice from group 2 disclosed significantly worse renal function 
parameters than the mice from group 1. In patients presenting with severe proliferative 
glomerulonephritis, we also demonstrated that plasma exchange therapy resulted in a 
significant clearance of vitronectin. Our experiments suggest that VTN originating from 
the liver, by itself or by stabilising PAI-1, favours glomerular thrombotic lesions. Taken 
together, the systemic origin of vitronectin, combined with its strong implication in the 
genesis of experimental glomerulonephritis, may explain in part the beneficial effect of 
plasmapheresis therapy.
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Inhibitors of Mitochondrial Respiration Inhibit TGFβ-Induced 
Upregulation of PAI-1 and Fibronectin Expression in Renal Cells  Jens 
Gaedeke, Hans-H. Neumayer, Harm Peters.  Nephrology, Charité, Campus 
Mitte, Berlin, Germany.


The anti-diabetic drugs metformin and phenformin have been shown to inhibit PAI-1 
secretion in liver cells. Inhibition of mitochondrial respiratory chain and upregulation of 
AMP-activated kinase (AMPK) activity has been shown as one of the cellular target of 
these drugs.


Here we analyzed the effect of established inhibitors of mitochondrial oxidative 
phosphorylation (OxPhos) (rotenone, oligomycin, D942) and of ciglitazone and troglitazone, 
also characterized as inhibitors of mitochondrial function, on cellular signaling pathways 
and TGFβ effects in renal fibroblasts and tubular epithelial cells.


Rat renal fibroblasts (NRK49F) and tubular epithelial cells (NRK52E) were treated with 
various inhibitors at non-toxic doses and TGFβ effects were analyzed by western blotting 
of FN and PAI-1. Signaling pathways were analyzed by western blotting. SMAD7 was 
analyzed by RT-PCR. PPARgamma was analyzed by RT-PCR and western blotting.
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D942 and oligomycin, but not rotenone activated AMPK and blocked TGFβ induced 
PAI-1 and FN.


Blockade of TGFβ effects was associated with an upregulation of SMAD7 mRNA.
Treatment of cells with ciglitazone and troglitazone similarly activated AMPK and 


blocked TGFβ effects, eventhough no PPARgamma was detected.
Exchange of glucose in the medium for galactose (which forces the cell to use only 


mitochondrial OxPhos to generate ATP) leads to increased baseline AMPK activation, 
reduced TGFβ effects and increased toxicity of both ciglotazone and troglitazone, whereas 
high glucose had opposite effects.


Our data show that mild inhibition of mitochondrial function followed by activation 
of AMP-kinase leads to inhibition of TGFβ effects, associated with SMAD7 expression. 
Endogenous activation of AMPK by treatment with galactose showed similar effects, 
suggesting that the inhibition of TGFβ effects is due to modulation of mitochondrial 
function. Glitazones show a similar pattern of signalling and anti-fibrotic effects. We 
could not detect PPARgamma receptor in these cells, suggesting PPARgamma independent 
effects of glitazones.


Our data suggest that the functional status of mitochondria is involved in regulating 
TGFβ signalling in renal cells.
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A Transcription Factor HMGA2 in Tubular Epithelial Cells Is Specifically 
Associated with Epithelial-Mesenchymal Transition (EMT)-Related 
Fibrogenesis in the Kidney  Tsutomu Inoue, Tsuneo Takenaka, Hiromichi 
Suzuki, Hirokazu Okada.  Department of Nephrology, Saitama Medical 
University, Irumagun, Saitama, Japan.


Background: EMT occurs during embryogenesis, cancer metastasis, and fibrosis, 
and the molecular mechanisms that initiate EMT-related fibrogenesis remain largely 
unexplored.


Methods: To identify transcription factors specifically associated with EMT, the cDNA 
microarray analysis of RNAs isolated from EMT-prone cultured epithelial cells (MCT, 
mProx24, and NMuMG), and EMT-resistant one (EpH4) in the presence or absence of 
48 h treatment with TGF-β1(3ng/ml)/EGF(3ng/ml) were performed. To visualize EMT in 
the kidney, γGT.Cre transgenic (tg) mice expressing Cre recombinase exclusively in the 
tubular epithelial cells, and EGFP tg mice carrying floxed-EGFP gene were used. Unilateral 
ureter obstruction (UUO) and nephrotoxic serum nephritis (NTN) were generated in the 
double-tg mice. Tubular epithelial cells and cells derived from them were marked with 
unfloxed-EGFP gene product in these double-tg mice. Expression and localization of 
EMT-specific transcription factors in the kidney was determined by real-time RT-PCR, 
immunohistochemistry and the point-counting methods.


Results: In the list of top 20 genes significantly up-regulated in all of stimulated MCT, 
mProx24 and NMuMG cells but not in stimulated EpH4 cells, one of two transcription factor 
genes listed was high mobility group A2 (HMGA2). A number of EGFP+ interstitial cells 
were found in the double-tg mice with Day 7 UUO while few in those with Day 28 NTN. 
Compared to the native kidney, the levels of HMGA2 mRNA were increased 7.1+0.8 times 
in the Day 7 UUO kidney while 3.4+0.5 times in the Day 28 NTN kidney. The number of 
HMGA2+ tubular epithelial cells was significantly higher in the Day 7 UUO kidney than the 
Day 28 NTN and native kidneys (1.9±2.1, 0.7±0.8, and 0.3±0.7 [cells/hpf]) (p<0.05).


Conclusion: EMT-related fibrogenesis was confirmed in the Day 7 UUO kidney but 
not in the Day 28 NTN kidney. Our in vivo findings that HMGA2+ tubular epithelial cells 
were significantly increased in the Day 7 UUO kidney strongly suggested that HMGA2 is 
specifically associated with EMT in the kidney.
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Norcantharidin Inhibits Tubular Epithelial-Mesenchymal Transition by 
Downregulating Activation of Smad2/3 and Snail1  Fu-You Liu,1 Yan Sun,1 
Lin Sun,1 Guanghui Ling,1 Ying Li,1 Yinghong Liu,1 Yashipal S. Kanwar,2 
Youming Peng.1  1Nephrology, Second Xiangya Hospital of Central South 
University, Changsha, Hunan Province, China; 2Detartment of Pathology & 
Medicine, Northwestern University, Chicago, IL.


Epithelial-mesenchymal transition(EMT) is not only a critical mechanism initiating and 
maintaining tubulointerstitial fibrosis, but also plays an important role in tumor invasion 
and metastasis. Inhibition of EMT might have clinical application in treatment of fibrotic 
diseases. Norcantharidin(NCTD), an important serine/threonine protein phosphatase 
inhibitor, Our previously studies found that NCTD attenuated the development of renal 
interstitial fibrosis by inhibiting the expressions of NF-κB and CTGF in protein overload 
nephropathy. However, the detailed molecular mechanism is still unclear. In the present 
studies, we found that NCTD attenuated tubulointerstitial lesions by down-regulating the 
expressions of α-SMA and TGF-β1 and up-regulating the expression of E-cadherin in 
UUO rats by HE, Masson, immunohistochemistry, RT-PCR and Western blot, respectively. 
NCTD also down-regulated α-SMA expression and up-regulated E-cadherin expression in 
HK-2 induced by TGF-β1, as assessed by immunofluorence, RT-PCR and Western blot, 
respectively. To study whether the inhibitory effect of NCTD on EMT was associated with 
the regulation of both TGF-β signal protein Smad2/3 and transcription factor Snail1, the 
expressions of Smad2, Smad3, Snail1 mRNA and Smad2/3, p-Smad2/3, Snail1 protein in 
HK-2 cells induced by TGF-β1 were determined by RT-PCR and Western blot, respectively. 
The expressions of Smad2, Smad3 mRNA and Smad2/3 protein in HK-2 induced by TGF-β1 
was inhibited by NCTD (0.5, 1.0, 2.5µg/ml) in a dose-dependent manner. Moreover, the 
expression of p-Smad2/3 protein in HK-2 induced by TGF-β1 was inhibited by NCTD in a 
time-dependent manner. In addition, the expressions of Snail1 mRNA and protein in HK-2 


induced by TGF-β1 were suppressed by NCTD in a dose-dependent manner. These results 
show that NCTD may inhibit EMT of tubular cells induced by TGF-β1, which may associate 
with the downregulation of the expressions of both Smad2/3 and Snail1.
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Endogenous Bone Morphogenetic Protein-6 (BMP-6) Attenuates Damage 
and Fibrosis in UUO  Amélie Dendooven,1 Olivia van Oostrom,2 Jan Willem 
Leeuwis,1 Dionne van der Giezen,1 Cristel Snijckers,1 Jaap A. Joles,2 Elizabeth 
Robertson,3 Marianne Verhaar,2 Tri Q. Nguyen,1 Roel Goldschmeding.1  
1Pathology, UMC, Utrecht, Netherlands; 2Nephrology & Hypertension, UMC, 
Utrecht, Netherlands; 3Sir William Dunn School of Pathology, University of 
Oxford, United Kingdom.


BMP-6 is known to impair inflammatory gene expression in renal proximal tubular 
cells, and regulates iron metabolism by inducing hepcidin. Also, increase of myofibroblast 
progenitor cells (MFPC, a.k.a. “fibrocytes”) in diabetes is associated with decreased BMP-6 
expression. We hypothesized that lack of BMP-6 would aggravate renal injury in unilateral 
ureteral obstruction (UUO) in BMP-6 null mice, and that this would be associated with 
increased MFPC invasion and iron deposition.


In BMP-6 null mice, the obstructed kidney showed more tubular damage than in WT 
mice (p<0.05), which was associated with higher influx of CD45+ cells (85±15 vs. 46±7, 
p<0.05), 6.8-fold more collagen I, 2.0-fold more αSMA, and 4.3-fold more fibronectin 
mRNA (all p<0.05). Mononuclear cells from BMP-6 null mice and WT mice were cultured 
under conditions enabling MFPC differentiation (αSMA and collagen I positive cells). Far 
more BMP-6 null mononuclear cells differentiated into MFPC than WT mononuclear cells 
(49%±2 vs. 37%±3, p<0.05). This was not affected by recombinant BMP-6 added to the 
culture medium, indicating that BMP-6 is less important in late stages of MFPC generation 
and differentiation. In vivo, only very limited incorporation of MFPC (double staining for 
CD45/αSMA) was observed in obstructed kidneys of either BMP-6 null or WT mice arguing 
against a major numerical contribution of these cells to the fibrotic process. However, 
obstructed kidneys of BMP-6 null mice showed increased iron deposition (0.42±0.09 vs. 
0.19±0.03, p<0.05) in association with 3.3-fold higher expression of the oxidative stress 
marker HO-1 (p<0.05).


In conclusion, endogenous BMP-6 attenuates tubulointerstitial damage and fibrosis 
following UUO. Moreover, lack of BMP-6 expression is associated with an increased 
number of circulating MFPC, renal iron deposition, and oxidant stress.
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Deletion of Thrombospondin-1 Expression Reduces Cell Infiltration and 
Preserves Renal Tubule Structure from UUO-Induced Injury  Naïke Bigé,1 
Sophie Vandermeersch,1 Chantal Jouanneau,1 Jean-Claude Dussaule,1 Christos 
Chatziantoniou,1 Pierre Ronco,1,2 Jean-Jacques Boffa.1,2  1UMR 702, INSERM, 
Paris, France; 2Nephrology, UPMC, Paris, France.


Interstitial renal fibrosis contributes to the relentless evolution of chronic kidney 
diseases. Renal thrombospondin-1 (TSP-1) expression is enhanced in various experimental 
and clinical nephropathies. TSP-1 is an endogenous TGF-beta activator and an anti-
angiogenic and proapoptotic factor for endothelial cells, which may confer a profibrotic 
role. We tested whether inhibition of TSP-1 expression alleviates the development of renal 
interstitial fibrosis.


To this end, TSP-1 KO mice underwent unilateral ureteral obstruction for 11 days. 
Results were compared to WT mice and non obstructed controlateral kidney.


At baseline, no differences were observed between groups. UUO increased expression 
of TSP-1 mRNA in WT mice. Both, KO and WT mice developed interstitial renal fibrosis 
characterized by tubular dilatation and atrophy, cell infiltration, extracellular matrix 
protein deposits and peritubular capillaries rarefaction. TGF- beta and collagen III mRNA 
expression and interstitial collagens deposits were similar between the two groups. Renal 
content of total TGF- beta rose in both groups after UUO, but to a significantly lower extend 
in TSP-1 KO (p<0.03), supporting the hypothesis of a post-transcriptional action of TSP-1 
on TGF- beta. Infiltration of myofibroblasts and expression of lymphocytes (CD3 positive 
cells) were significantly reduced in the renal interstitium of TSP-1 KO mice compared to 
WT. MCP-1 mRNA expression, an index of renal inflammation, was also decreased in KO 
mice (p=0.007). Renal FoxP3 expression was similar in both groups and don’t participate 
to the reduced inflammation in KO mice. Interestingly, the number of proximal tubules 
showing a normal morphology and conserving intact brush border and megalin expression 
were significantly higher in TSP-1 KO mice (p<0.05).


Our results emphasize the predominant role of TSP-1 as mediator of renal inflammation 
rather than of fibrosis; inhibition of TSP-1 expression or activity can represent an important, 
novel therapeutic target against the progression of renal disease
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Accelerated Renal Lesion Formation in Mice Lacking Entire Nitric Oxide 
Synthase System  Naoya Morisada,1 Masato Tsutsui,2 Yumi Furuno,3 Tetsuro 
Matsumoto,4 Masahito Tamura,5 Hiroaki Shimokawa,6 Akira Shirahata,1 Koichi 
Kusuhara,1 Nobuyuki Yanagihara.7  1Department of Pediatrics, University of 
Occupational and Environmental Health, Kitakyushu, Japan; 2Department of 
Pharmacology, University of the Ryukyus, Nishihara, Japan; 32nd Department 
of Internal Medicine, University of Occupational and Environmental Health, 
Kitakyushu, Japan; 4Department of Urology, University of Occupational and 
Environmental Health, Kitakyushu, Japan; 5Kidney Center, University of 
Occupational and Environmental Health, Kitakyushu, Japan; 6Department of 
Cardiovascular Medicine, University of Tohoku, Sendai, Japan; 7Department 
of Pharmacology, University of Occupational and Environmental Health, 
Kitakyushu.


Background: The role of the nitric oxide synthase (NOS) system in renal lesion 
formation has been investigated in pharmacological studies. However, due to the non-
specificity of agents, the authentic role of the NOS system is still poorly understood. We 
have addressed this issue in mice deficient in the whole NOS system (triple nNOS/iNOS/
eNOS-/- [TKO] mice) that we have recently developed (PNAS 2005). Methods and Results: 
Renal injury was induced by unilateral ureteral obstruction in male wild-type (WT) and 
TKO mice (n=6-8). In the obstructed kidneys of both genotypes, renal tubular apoptosis 
and interstitial fibrosis were significantly noted (both P<0.05). However, the extent of renal 
tubular apoptosis and the extent of interstitial fibrosis were both markedly greater in TKO 
mice as compared with WT mice (both P<0.05). Furthermore, macrophage infiltration, 
a marker of inflammation, and the expression levels of TGF-b, an inducer of fibrosis, 
were also markedly enhanced in TKO than in WT mice (P<0.05). Importantly, long-term 
oral treatment with a NO donor, nitrate isosorbide, significantly reversed all these renal 
abnormalities of TKO mice. Conclusions: These results provide the first direct evidence 
that complete deletion of the NOS system causes accelerated inflammatory renal lesion 
formation in mice in vivo, demonstrating the critical role of the entire NOS system in 
preventing renal remodeling.
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Human C-Reactive Protein Promotes Renal Fibrosis and Inflammation in 
Unilateral Ureteral Obstruction (UUO) in Mice  Zi LI,1 Fei Liu,1 Li Zhou,1 
Ping Fu,1 X. R. Huang,2,3 H. Y. Lan,2,3 Alex J. Szalai.4  1Department of Medicine-
Nephrology, West China Hospital of Sichuan University, Chengdu, Sichuan, 
China; 2Department of Medicine &Therapeutics and Li Ka Shing Institute of 
Health Sciences, Prince of Wales Hospital, The Chinese University of Hong 
Kong, Hong Kong; 3Department of Medicine, University of Hong Kong, Li Ka 
Shing Faculty of Medicine, Hong Kong; 4Division of Clinical Immunology and 
Rheumatology, University of Alabama at Birmingham, Birmingham, AL.


BACKGROUND: C-reactive protein (CRP) is the prototypical acute phase protein, 
rising rapidly in response to inflammation. Although accumulating evidences suggest that 
elevated C-reactive protein (CRP) level predicts increased incidence of cardiovascular 
events through its pro-inflammation and pro-coagulant function, the role of CRP in kidney 
disease has not been well characterized. Therefore, we examined the pathological function 
of CRP in the renal fibrosis and inflammation in a model of unilateral ureteral obstruction 
(UUO) induced in transgenic mice that carry the human CRP gene (CRPtg). METHODS: 
Renal fibrosis and inflammation after UUO were examined by histology, real-time PCR, 
western blot analyses and immunohistochemistry. RESULTS: Three days after UUO, 
compared to wild type (WT) mice, severe tubulointerstitial fibrosis developed in CRPtg 
mice as evidenced by a marked increase in alpha-SMA, collagen I and III in extracellular 
matrix. This was associated with a significant upregulation of renal TGF-beta1 and 
activation of Smad2/3. Meanwhile, compared to WT UUO mice, overexpression of CRP 
gene also sustained NF-kappaB activation and thus enhanced further renal inflammation 
such as T-lymphocytes and macrophage infiltration and upregulation of MCP-1 and 
ICAM-1. However, in the late stage of kidney disease after 7 days UUO, renal fibrosis and 
inflammation were comparable inbetween WT and Tg mice. CONCLUSION: CRP is a 
critical positive regulator of TGF-beta/Smad2/3 and NF-kappaB signalling pathway and 
promotes the early development of renal fibrosis and inflammation after UUO.
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Direct Fibrogenic Effects of Aldosterone on Normotensive Kidney: An 
Effect Modified by 11β-Hydroxysteroid Dehydrogenase Activity  Andrew 
Brem,1 David Morris,2 Yan Ge,1 Evelyn Tolbert,1 Lance Dworkin,1 Rujun 
Gong.1  1Division of Kidney Disease and Hypertension, Brown Medical 
School, Providence, RI; 2Department of Pathology, Brown Medical School, 
Providence, RI.


Aldosterone (Aldo) can be profibrotic factor in cardiovascular and renal tissues. This 
study tests the hypothesis that prolonged Aldo exposure is able to directly induce fibrotic 
changes in the kidney of a normal non-hypertensive animal. Immortalized rat proximal 
tubule cells (IRPTC) containing 11β-Hydroxysteroid Dehydrogenase (HSD)1 but no 
mineralocorticoid receptors (MR) and mouse inner medullary collecting duct cells (IMCD) 
containing 11β-HSD2 and MR were examined. IRPTC exposed to Aldo or corticosterone 


(10 nM) for 48 hrs demonstrated no change in collagen production as assessed by Sirius red 
staining. In contrast, IMCD treated with Aldo exhibited a marked increase in the expression 
of collagen, fibronectin and connective tissue growth factor (CTGF), while corticosterone 
alone had no effect. The Aldo induced overexperession of collagen, fibronectin and CTGF 
was substantially attenuated by the MR antagonist RU318 and by the 11β-HSD end-product, 
11β-dehydrocorticosterone, but not by the glucocorticoid receptor antagonist RU486. In 
vivo, early fibrotic changes and elevated collagen I expression were observed in kidneys 
isolated from normotensive adrenalectomized mice receiving a continuous infusion of 
Aldo (8 µg/kg/day) for one week, but not present in those treated with corticosterone at 
the same dose. Aldo-induced changes could also be seen but were much less prominent in 
adrenally intact mice. Thus, extended Aldo exposure can produce fibrotic changes in cells 
containing MR and normal kidneys. MR antagonists and the end-products of 11β-HSD 
attenuate these fibrogenic effects.
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The Effect of SMAD-3 Deletion in TGF-β-Induced Kidney Disease In 
Vivo  Terese Kellenberger-Jeppesen,1 Søren Krag,2 Xiao-Fang Wang,3 Jens 
Nyengaard,4 Lise Wogensen.1  1Research Laboratory for Biochemical Pathology, 
Clinical Institute, Aarhus University, Aarhus, Denmark; 2Department of 
Pathology, Aarhus University Hospital, THG, Aarhus, Denmark; 3Pharmacology 
and Cancer Biology, Suke University Medical Center, Durham, NC; 4Stereology 
Laboratory, Aarhus University, Aarhus, Denmark.


Many aspects of the pathogenesis of end-stage-renal-disease (ESRD) still remain an 
enigma. However, one important factor is TGFβ1. Attempts are made to ascribe specific 
responses of TGFβ1 to distinct parts of intra-cellular signaling cascades. The aim of the 
present investigation is to elucidate the involvement of SMAD3 in TGFβ1-mediated 
injurious effects in vivo.


We backcrossed our transgenic TGFβ1 mice (Tg) with SMAD3 (S) deficient animals > 
7 generations giving the following groups: Tg-S+/+, Tg+S+/+, Tg-S-/- and Tg+S-/-. n=7-10 
in each group. We used quantitatively electronmicroscopy, RNA expression analysis by 
real-time PCR with GAPDH as reference and proteinchemistry (hydroxyproline content 
(µg/mg)).
results


kw/bw (mg/g) bmt (nm) mes/glom (%)
collagen 
content (ug/
mg)


coll iv rna mmp2 rna


tgfb-s+/+ 8.4±1 145±7 25±3 23±4 0.6±0.2 0.2±0.1
tgfb+s+/+ 7.6±1 190±14a 35±6a 39±7a 1.3±0.4a 1.8±1.3a
tgfb-s-/- 8.3±0.9 128±8 23±5 28±5 0.7±0.3 0.1±0.1
tgfb+s-/- 7.2±0.2 175±25a 26±5b 31±4b 0.7±0.3b 1.8±0.6a
a p〈0.001 versus tgfb- . b p〉0.05 versus tgfb- 


TGFβ-induced basement membrane thickening (BMT) is independant of SMAD3-
signalling, whereas the mesangial matrix accumulation (mes/glom) at least partly is 
SMAD3 dependant. The TGFβ-induced collagen accumulation, as estimated by total 
collagen content and collagen IVα1 RNA expression, is mediated by SMAD3, whereas 
TGFβ-induced increase in MMP-2 RNA is independant of SMAD3 signalling in vivo. In 
conclusion, cell-specific TGFβ-signalling cascades are present in vivo: TGFβ-induced 
basement membrane widening due to ECM overproduction from pericytes and endothelcial 
cells are independant of SMAD3, wheres ECM accumulation in the mesangium is (partly) 
mediated be SMAD3 signalling in the mesangial cells.
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Age-Related Structural Alterations of Goodpasture Autoantigen Expose 
Cryptic Epitopes in the Adult Human GBM  Wentian Luo, Dorin-Bogdan 
Borza.  Dept of Medicine/Nephrology, Vanderbilt University, Nashville, TN.


Goodpasture (GP) autoantibodies target the noncollagenous NC1 domain of a3(IV) 
collagen in the GBM, mediating rapid progressive glomerulonephritis. The GP autoepitopes 
become cryptic upon quaternary assembly of a3a4a5NC1 hexamers, the native form the 
antigen in the GBM. D-hexamers, stabilized by intermolecular crosslinks yielding a3NC1 
dimers, are impenetrable by GP autoAbs, which selectively dissociate a3NC1 monomers 
from non-crosslinked M-hexamers. Here, we characterized age-related changes in the 
structure and immunoreactivity of GP autoantigen from human and squirrel monkey kidneys. 
In both species, a1-a5(IV) collagen chains from fetal and infant kidneys were extensively 
crosslinked forming NC1 dimers, whereas adult kidneys contained a large proportion of 
NC1 monomers. Under native condition, GP autoAbs bound to a3NC1 subunits isolated 
from adult kidneys but not to autoantigen from infant kidneys. Antibodies to a3NC1 
epitopes cryptic in the NC1 hexamers stained segmentally the native GBM from adult but 
not infant kidneys. Both adult and infant human kidneys contained crosslinked a3a4a5NC1 
hexamers, harboring cryptic GP epitopes. In addition, the adult but not the infant human 
GBM contained a novel isoform of GP autoantigen. This isoform, containing mostly 
a3NC1 monomers, did not have a normal quaternary structure and failed to sequester the 
cryptic GP epitopes. These findings reveal that a3(IV) collagen occurs in fetal and infant 
kidneys preponderantly as crosslinked NC1 hexamers, with cryptic epitopes sequestered 
by a reinforced quaternary structure. Adult kidneys contain a higher proportion of a3NC1 
monomers and exhibit increased immunoreactivity with GP autoAbs, largely due to altered 
homeostasis of GP autoantigen and the emergence of aberrant a3NC1 isoforms displaying 
“naked” cryptic GP epitopes. This suggests that aberrant isoforms of a3NC1 in the adult 
GBM may be necessary (though not sufficient) for inducing GP disease by inciting the 
production of GP autoAbs against cryptic autoepitopes.
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Rho/Rho Kinase Mediates Kidney Myofibroblast Activation and Migration 
through Reactive Oxygen Species (ROS) Production  Nagaraj Manickam,1 
Corry D. Bondi,1 Karen Block,1 Yves Gorin,1 Hanna E. Abboud,1,2 Jeffrey L. 
Barnes.1,2  1Department of Medicine/Division of Nephrology, University of 
Texas Health Science Center, San Antonio, TX; 2Research Service, South Texas 
Veterans Health Care System-ALMD, San Antonio, TX.


The small G-Protein Rho and its downstream effector Rho kinase (ROCK) 
constitute important mediators for a variety of cell functions including actin cytoskeleton 
reorganization, regulation of cell shape, adhesion, migration, and proliferation. Recent 
studies in our laboratory showed that NAD(P)H oxidase-derived ROS are involved in rat 
kidney myofibroblast activation assessed by the acquisition of an alpha-smooth muscle 
actin (α-SMA) phenotype and expression of fibronectin (Fn). In this study, we explored 
a link between Rho/ROCK and ROS generated by NAD(P)H oxidase in platelet-derived 
growth factor (PDGF)-BB and transforming growth factor (TGF)-β1-induced kidney 
myofibroblast activation in vitro, utilizing immunoblotting, Rho pull-down, cell migration, 
and NADPH oxidase activity assays. In kidney fibroblasts (NRK-49F), both PDGF-BB and 
TGF-β1-treatment stimulated an increase in NADPH oxidase activity, abundant fibronectin 
and α-SMA expression and induced cell migration assessed by a scratch assay. Similarly, 
both agonists stimulated the activation of Rho, as assessed by pull-down of its active form 
Rho-GTP and increased ROCK expression. Treatment with DPI, an inhibitor of NAD(P)H 
oxidase, did not decrease the activation of Rho, but inhibited α-SMA, Fn expression and 
cell migration induced by both growth factors. Selective inhibition of ROCK using Y-27632 
compound, significantly reduced PDGF-BB and TGF-β1-induced increments in NADPH 
oxidase activity, α-SMA and fibronectin protein expression, as well as myofibroblast 
migration. Furthermore, DPI and Y-27632 inhibited TGF-β1-induced phosphorylation of 
extracellular signal regulated protein kinases 1 and 2 (ERK1/2). Collectively, these data 
indicate that Rho/ROCK is upstream to the NAD(P)H oxidase and induces redox signaling 
pathways during kidney myofibroblast activation and cell migration that may play a role 
in the pathophysiology of renal fibrosis.


Disclosure of Financial Relationships: nothing to disclose
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Opposing Effects of Bim and Bcl-2 on Renal Epithelial Cell Adhesion and 
Migration  Christine M. Sorenson.  Pediatrics, University of Wisconsin School 
of Medicine and Public Health, Madison, WI.


Bim is a pro-apoptotic bcl-2 family member that binds bcl-2, inducing cell death. Bim 
is bcl-2’s main opposition in the kidney. Removal of a single allele of bim is sufficient to 
prevent renal hypoplasia/cystic dysplasia in the absence of bcl-2. Previous work from this 
laboratory demonstrated that bcl-2 not only regulates apoptosis, but also modulates the 
extracellular matrix (ECM) milieu, with significant impact on adhesion and migration of 
renal epithelial cells. We hypothesized that bim’s proapoptotic activity is mediated through 
antagonism of bcl-2’s effect on adhesion and migration of renal epithelial cells. Here, we 
analyzed adhesion and migration of bim +/+ and bim -/- collecting duct cells from postnatal 
day 20 mice. Loss of bim expression resulted in decreased migration and increased adhesion 
to fibronectin, vitronectin and collagen IV. We also observed sustained expression of 
thrombospondin-1 (TSP1) and osteopontin. Fibronectin and collagen IV expression was 
similar in both cell lines. Although both bim +/+ and bim -/- collecting duct cells formed 
branched structures in Matrigel, we observed denser branch points than their wild-type 
counterparts. Bim -/- collecting duct cells were also more resistant to 5-fluorouracil induced 
apoptosis compared to their wild-type counterpart. Our previous studies with bcl-2 -/- 
collecting duct cells demonstrated enhanced sensitivity to 5-fluorouracil induced apoptosis, 
increased cell migration, decreased cell adhesion, inability to form branched structures in 
Matrigel and precocious down-regulation of TSP1 and osteopontin. Thus, bim and bcl-2’s 
opposing effects on apoptosis are consistent with their opposing effects on epithelial cell 
adhesion, migration and branching morphogenesis.


Disclosure of Financial Relationships: nothing to disclose
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Klotho Gene May Reduce Fibrotic Progression Gene Expression of Kidney  
Hidekazu Sugiura, Takumi Yoshida, Michihiro Mitobe, Shunji Shiohira, Ken 
Tsuchiya, Kosaku Nitta.  Department of Medicine IV, Tokyo Women’s Medical 
University, Tokyo, Japan.


Klotho is an anti-aging gene, mainly expressed in the kidney. Since oxidative stress is 
essential for aging process as well as one of major factors in the progressing renal fibrosis, 
we hypothesized that Klotho may be involved in an anti-fibrotic mechanism, which is 
common pathway to deteriorate renal function and structure. Recent study showed HSP70 
attenuates renal interstitial fibrosis and TGF-beta induced Epithelial-to-Mesenchymal 
Transition (EMT). We previously presented basic a-SMA expression was significantly 
increased and tubulointerstitial fibrosis was more sever in Klotho (-/-) mice comparing 
with Klotho (+/+) mice. Klotho (+/-) mice in UUO demonstrated induction of a-SMA 
and prominent fibrosis of kidney tissues. Klotho overexpressive mice are significantly 
upregulated heat shock protein (HSP) 70. Thus, we examined the relationship between 
Klotho and fibrosis-related factor in mIMCD3 cells and NRK49F (in vitro). We investigated 
Klotho expression of mIMCD3 cells in TGF-beta (10 ng/ml) with/without TGF-beta1 
receptor inhibitor (ALK5 inhibitor) induced EMT, HSP70 expression of mIMCD3 cells 
overexpressed with Klotho gene by using a recombinant adenovirus vector with/without 
HSP70 inhibitor (quercetine), and Fibrosis-related factor (a-SMA, E-cadherin, TIMP1 and 
PAI1) expression of NRK49F treated recombinant Klotho protein. Expression of Klotho, 


HSP70 and Fibrosis-related factor were analyzed by real-time quantitative PCR and/or 
Western blotting. Klotho expression was significantly decreased in mIMCD3 cells with 
TGF-beta (0.3-fold, p<0.05) and not decreased with ALK5 inhibitor. HSP70 expression 
of mIMCD3 cells overexpressed with Klotho gene was significantly increased (1.5-fold, 
p<0.05) and not increased with quercetine. a-SMA and TIMP1 expression of NRK49F 
treated recombinant Klotho protein was significantly increased (1.5-fold and 1.4-fold, 
p<0.05). Together with our prior observation, Klotho protein is likely to attenuate fibrotic 
process in the kidney. In conclusion, the Klotho may attenuate fibrotic mechanism in the 
kidney, resulting in preventing the acceleration of final common pathway to ESRD.


Disclosure of Financial Relationships: nothing to disclose
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Alpha-Klotho Attenuates Renal Fibrosis after Unilateral Ureteral 
Obstruction through Inhibition of Wnt Signaling  Minoru Satoh, Hajime 
Nagasu, Atsunori Kuwabara, Daisuke Yorimitsu, Naruya Tomita, Tamaki Sasaki, 
Naoki Kashihara.  Div. of Nephrology, Dept. of Internal Medicine, Kawasaki 
Medical School, Kurashiki, Japan.


[Background] The extracellular domain of klotho protein is secreted, potentially 
functioning as a humoral factor. The secreted klotho protein can regulate multiple growth 
factor signaling pathways, including insulin/IGF-1 and Wnt, yet the precise mechanism of 
renal protection remains to be determined. Recent study indicated that Wnt-dependent beta-
catenin signaling is activated after unilateral ureteral obstruction (UUO). So we investigated 
whether klotho protein reduce renal fibrosis after UUO by inhibition of Wnt signaling.


[Methods and Results] Transgenic mice that overexpress the alpha-klotho gene under 
the control of human elongation factor 1 alpha promoter (Kl-TG; C57BL/6 background) and 
C57BL/6 mice (Wild) underwent UUO, and were studied after 3, 7 and 14 days. Quantitative 
real time PCR was used to assess the expression of CTGF, TGF-beta1 and type III collagen. 
Protein expression for alpha-SMA and vimentin were assessed by western blotting and 
immunostaining. Wnt signaling was examined by expression of Wnt/beta-catenin target 
genes (c-myc, T cell factor/lymphoid enhancer-binding factor 1, and fibronectin). UUO in 
Wild mice leads to increased extracellular matrix deposition (ECM) and tubulointerstitial 
fibrosis within 7 to 14 days. The wet weight of the obstructed kidney was significantly 
decreased 14 days after UUO compared with sham-operated kidney. Kidneys of Kl-TG mice, 
however, had markedly reduced ECM deposition after UUO. The kidney weight loss after 
UUO was significantly smaller than Wild mice. The expressions of CTGF, TGF-beta1, and 
type III collagen after UUO were decreased in Kl-TG compared to Wild. Kl-TG exhibited 
less increase in tubular epithelial Wnt signaling compared to Wild. Moreover, Kl-TG also 
suppressed the progression of epithelial to mesenchymal transition compared to WT after 
UUO, as evidenced by a reduction in the amount of alpha-SMA and vimentin proteins.


[Conclusions] Alpha-klotho is a critical negative regulator of Wnt signaling and plays 
a negative regulating role in renal fibrosis after UUO.
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What Influences Patient Choice of Treatment Modality at the Pre-Dialysis 
Stage?  Dimitrios Chanouzas, Khai Ping Ng, Bassam Fallouh, Stephen Ting, 
Jyoti Baharani.  The Renal Directorate, Heart of England NHS Foundation 
Trust, Birmingham, United Kingdom.


There is little evidence on factors that influence patient choice of renal replacement 
modality (RRM) in the U.K. Pre-dialysis education programmes have been associated with 
increased uptake of peritoneal dialysis in other countries but their relevance in informing 
patient choice within U.K. centres has not been extensively studied.


We investigated how choice of RRM (haemodialysis - HD, peritoneal dialysis - PD, 
conservative management - CM) is influenced by personal and demographic parameters.


Questionnaires were sent to 242 pre-dialysis consecutive patients from a single centre. 
Patients were asked to rate factors affecting their treatment choice. Demographics, functional 
status, educational day attendance and Charlson index (CI) scores were collected.


118 replies were received (HD 70%, PD 20%, CM 10%). Mean age (PD=55, HD=68, 
CM=84) and CI (PD 4.1, HD 5.8, CM 7.7) were significantly associated with RRM choice 
(p=0.001). Factors rated important by all RRM groups were: ability to cope, lifestyle, 
distance to centre, verbal/written information. Factors rated as not important by all RRM 
groups were: internet, religious beliefs and friends views.


Using ANOVA there was statistically significant variance between the HD and PD 
responses in these factors: provision of written information (p=0.023), lifestyle (p=0.030), 
past medical history (p=0.032) and family/work circumstances (p=0.008). 50% of patients 
who chose PD attended a formal education day vs. 32.9% that chose HD and 0% that 
chose CM (p=0.04).


Demographic factors crucial in predicting RRM choice were: marital status (PD 
95.7%, HD 53.8%, CM 41.7%; p=0.001), being employed (PD 33.3%, HD 11.5%, CM 
0%; p=0.015) and having another person living at home (PD 100%, HD 69.5%, CM 50%; 
p=0.001). Patients that had social services assessment in the last 12 months or received 
care services were more likely to choose CM (p=0.011).


This study highlights some important factors that inform patient choice of RRM. More 
emphasis on structured pre-dialysis education focusing on those demographic and personal 
factors may be important in enabling willing but less able patients to choose PD.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


213A


 Health Services Research: CKD and Dialysis J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
TH-PO431


Suboptimal Initiation of Dialysis with and without Early Referral to a 
Nephrologist  David C. Mendelssohn,1 Fernando Comacho,3 Bryan M. Curtis,2 
Phil McFarlane.1  1Medicine, University of Toronto, Toronto, ON, Canada; 
2Medicine, Memorial University, St John’s, NL, Canada; 3Damos, Inc, Toronto, 
ON, Canada.


Late referral to a nephrologist is associated with poor outcomes. The objectives of 
this study were to characterize patients who initiates renal replacement therapy (RRT), 
describe their initiation by location, type of initial access and duration of predialysis care, 
and describe the impact of an optimal dialysis start (i.e. initiated as an outpatient, with an 
arteriovenous fistulae (AVF) or peritoneal dialysis (PD) catheter), on outcomes.


At each of ten Canadian centres, charts of consecutive incident RRT patients were 
identifed from July 1st to December 31st 2006. Information was collected until 6 months 
after the initiation of RRT, or until death, transplant, or transfer.


339 incident RRT patients were studied. 38.7% initiated as an inpatient. 54% started 
hemodialysis (HD) with a central venous catheter (CVC), 2.1% with a graft, 16.8% with 
an AVF, and 3.5% underwent a pre-emptive transplant. 15.3% had less than 1 month 
pre-dialysis care, 6.3 % had 1 to 3 months, 13.8% 4 to 12 months, and 64.6% had more 
than 1 year of predialysis care. Optimal starts occurred in 39.5% of all patients. For HD 
patients only, optimal starts occurred in 19.8%. Suboptimal starts were noted both with 
patients referred less than 12 months prior to ESRD (74.6%), and in patients referred 
more than 12 months prior (52.1%). The composite end point of death, transfusion or 
hospitalization was significantly reduced with an optimal start (hazard ratio 0.47 [0.32 – 
0.59 CI], p=0.0001).


Suboptimal initiation of dialysis is common, both in patients referred early and late. 
The benefits of early referral are lost if dialysis is initiated suboptimally. There is a need to 
identify factors that lead to suboptimal initiation of RRT despite early referral. (Submitted 
on behalf of the STARRT study investigators).


Disclosure of Financial Relationships: grant/research support: Janssen Ortho Inc; 
consultant: Janssen Ortho Inc; honoraria: Janssen Ortho Inc.
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Mortality Associated with Alternative Approaches to the Classification of 
Chronic Kidney Disease: Implications of Serum Creatinine and Cystatin 
C-Based Estimates of GFR  Carmen A. Peralta,1 Ronit Katz,2 Mark Sarnak,3 
Walter Palmas,4 Linda Fried,5 Bryan Kestenbaum,2 David Siscovick,2 Michael 
Shlipak.1  1Univ California San Francisco/ SF VA Medical Center; 2University 
of Washington; 3Tufts University; 4Columbia University; 5Pittsburgh VA Medical 
Center.


Creatinine (Cr)-based estimates of eGFR are known to be inaccurate at GFR >60 ml/
min. Cystatin C (CysC) may have a role in identifying patients with CKD who are missed 
by creatinine and those with Cr-based CKD who are at highest risk of mortality.


We included 11,909 men and women age 45 - 100 from the Multi-Ethnic Study of 
Atherosclerosis (MESA) and Cardiovascular Health Study (CHS) with serum Cr and cysC at 
baseline. We estimated GFR by Cr and CysC, using equations from the CKD-EPI group. We 
categorized participants into four groups: (1) No CKD by either; (2) CKD by Cr only (CKD-
Cr); (3) CKD by cysC only (CKD-Cys); and (4) CKD by Both. We compared mortality risks 
across the 4 groups using Cox proportional hazards adjusted for age, sex, race, LDL, HDL, 
hypertension, diabetes, smoking, BMI, CRP and prevalent CVD (CHS only).


In MESA, 85% of participants had no CKD, 9% had CKD by Cr alone, 2% had CKD 
by cysC alone, and 4% had CKD by both; in CHS these percentages were 71%, 12%, 4% 
and 13%. Mortality was similar among the No CKD and CKD-Cr only groups; mortality 
was higher among the CKD-Cys group and the CKD-Both group, compared to the No 
CKD group (adjusted hazard ratios (95%CI))in MESA were: No CKD 1.0 (ref); CKD-Cr 
0.80 (0.50-1.26); CKD-Cys 3.23 (1.84-5.67); and Both 1.93 (1.27-2.92); and, in CHS the 
adjusted HR were 1.09 (0.98-1.21), 1.78 (1.53-2.08) and 1.74 (1.58, 1.93). The percent of 
persons with undetected “high risk CKD” (CKD-Cys) varied by age group, 1% for 45-54, 
2% for 55-64, 3% for 65-74, and 5% for ≥75. The proportion of persons with creatinine-
eGFR <60 ml/min/1.73m2 that were confirmed as “high risk CKD” by cystatin also varied 
by age: 33%, 21%, 37%, and 56%, respectively.


Cystatin C may detect a “high risk CKD” missed by creatinine. Cystatin C may also 
be useful in classifying a “low risk CKD” vs. a “high risk CKD” identified using Cr, 
particularly in the elderly.


Disclosure of Financial Relationships: nothing to disclose
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Cost-Effectiveness of Interventions in Chronic Kidney Disease: A 
Literature-Based Review  Joseph Menzin,1 Lisa M. Lines,1 Daniel E. Weiner,2 
Tracy J. Mayne,3 Christine I. Nichols,1 Lauren Rodriguez,1 Irfan Khan,3 Peter 
J. Neumann.2  1Boston Health Economics, Inc., Waltham, MA; 2Tufts Medical 
Center, Boston, MA; 3Amgen, Thousand Oaks, CA.


Background: Recent research has shown that not all preventive or medical interventions 
are cost-effective. Cost-effectiveness reviews, notably those focusing on potential strategies 
to both save money and improve CKD and ESRD care, are limited in nephrology.


Methods: Terms for CKD/ESRD/dialysis, costs/cost analysis, and complications/
comorbidities were used to search peer-reviewed English-language studies published in 
the last 10 years. We created league tables of cost-utility ratios and cost-effectiveness ratios 
with currencies converted to 2008 US dollars. Data on other disease types from the Tufts 


Cost Effectiveness Analysis Registry were used to calculate the proportion of interventions 
that have been shown to be dominant (offering equivalent or better outcomes at lower 
cost) in 12 different areas.


Results: Fifty studies evaluating interventions in CKD/ESRD provided 76 cost-utility 
ratios and 29 cost-effectiveness ratios. Based on cost-utilities, approximately 36% of the 
reviewed interventions were dominant over the comparator. This was higher than that 
found in any other major disease type. Cost-saving interventions included: Medicare first-
dollar coverage of ACE inhibitors for diabetics; adjunctive benazepril; annual proteinuria 
screening in older diabetics; and early referral to a multidisciplinary clinic. Many other 
interventions provided reasonable value for money, including home nocturnal hemodialysis 
(HD) vs. in-center HD. Most studies noted that kidney transplant yields better outcomes 
and lower costs than dialysis.


Conclusion: This analysis suggests that there are opportunities for interventions in 
CKD/ESRD to provide good value for money.


Disclosure of Financial Relationships: consultant: Amgen.
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Clinical Outcomes of Patients Completing Early CKD Education  Robert 
Provenzano, Amy Bogan, Susan Wright, Ajay Chokshi, Steven M. Wilson, 
Carey Colson.  DaVita, Inc., Lakewood, CO.


Introduction: Data suggests structured CKD education programs result in higher 
patient selection of home modalities, higher use of AVF and less dialysis initiation occurring 
in a hospital setting. DaVita’s EMPOWER™ program, initiated in March 2008 at over 40 
locations, is a general educational tool for patients with CKD. The program goals include 
helping patients feel empowered to work with their health care team and make informed 
decisions for their health and future care. Monthly classroom educational sessions are 
offered on co-morbidities, steps to help preserve renal function, tools to improve quality of 
life and dialysis modality selection. Methods: As of April 2009, 1756 patients completed at 
least 1 class of which 304 have begun dialysis. The control group included 20,998 patients 
entering the same facilities of the same vintage. Modality selection was defined as the 
modality choice at 90 days from first day of dialysis with DaVita (or initial modality if 
patient had < 90 days dialysis). Modality selection was either classified as HD, including 
in-center conventional or home hemodialysis, or PD.


Results: Mean age, presence of diabetes and % of African Americans were similar for 
each group. A slightly higher percentage of Caucasians were enrolled in the EMPOWER™ 
group.


Control  N=20,998 
n(%)


EMPOWER™ N=304 
n (%) p-value


AVF (in use or in place)
Baseline 4325 (23.3) 97 (37.2) <0.0001
Day 90 3156 (21.2) 49 (29.9) <0.01
Modality Selection
HD 19323 (92.0) 249 (81.9)
PD 1675 (8.0) 55 (18.1) <0.01
Site of Dialysis Initiation
Clinic 5518 (26.3) 100 (32.9)
Hospital 15480 (73.7) 204 (67.1) <0.01
Mortality Within 90 Days 1199 (5.7) 4 (1.3) <0.001


Conclusion: Patients receiving structured early CKD education are more likely to 
survive the first 90 days, choose PD as a modality, and, if choosing ICHD, start dialysis in 
a dialysis clinic than in a hospital, initiate HD with an AVF, or have an AVF placed within 
the first 90 days. Whether modality selection differences extend to all home modalities or 
the patient benefits persist past 90 days deserves further study.
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Detection of Chronic Kidney Disease and Proactive Referral in the General 
Population – Results of an Intervention Program  Shlomo Vinker, Rina 
Yahalom, Eran Rotman.  Central District, Clalit Health Services, Israel.


Background: Chronic kidney disease (CKD) is common, especially among patients 
with co-morbidities as diabetes, hypertension or cardiovascular disease (CVD). In the early 
stages of CKD family physicians’ awareness is usually low.


Aim: To evaluate early detection of CKD in the general population and referral to 
nephrologists follow-up.


Methods: We reviewed all laboratory results of our members in 2007 (about 500,000) 
for the last known creatinine. We calculated eGFR using abbreviated MDRD equation. 
Patients with eGFR 20-50 ml/min were eligible for the intervention program. We included 
all patients with eGFR 20-30 ml/min and patients with eGFR >30 ml/min having at least 
one of the following: diabetes, hypertension or CVD. Patients that visited a nephrologist 
in 2007 had been excluded.


Main outcome: Changes in eGFR and CVD risk factors.
Results: 418 patients with CKD4 (age 74.0±10.2, eGFR 26.3±2.7 ml/min) and 2,067 


patients with CKD3 (age 66.0±7.3) met the inclusion criteria and had been invited to a 
nephrologist. 201(48%) CKD4 patients visited a nephrologist. Baseline eGFR, diabetes, 
CVD and hypertension, blood pressure, LDL and hemoglobin levels were similar among 
visitors and non-visitors. After one year follow-up the eGFR declined more among non-
visitors (-5.2±12.3 ml/min vs. -0.1±7.8, p<0.001) and LDL levels reduction was higher 
among visitors (-6.3±33.7 mg% vs. 0.88±28.9, p<0.05). 630(30.5%) CKD-3 patients visited 
a nephrologist, visitors had a lower initial eGFR (42.2±5.6 vs. 44.1±4.8, p<0.001). Baseline 
diabetes, CVD, hypertension, blood pressure and LDL levels were similar among visitors 
and non-visitors. After one year follow-up the eGFR declined more among non-visitors 
(-4.2±9.9 vs. -0.9±9.1, p<0.001) and LDL levels reduction was higher among visitors 
(-8.0±33.1 vs. -3.7±31.9, p<0.01).


In conclusion: A proactive program to detect CKD3 and high risk CKD4 patients and 
implementation of nephrologists’ follow-up service reduced significantly the decline in 
renal function. More efforts to recruit all high risk patients are needed. A longer follow 
up is needed to evaluate if this was only a short time renaissance or a long term change 
that will affect prognosis.
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Long Term Outcomes of Patients with CKD Referred to a Tertiary Renal 
Center in the UK  Neetha Kamath, Aminu K. Bello, Arif Khwaja.  Sheffield 
Kidney Institute, Northern General Hospital, Sheffield, United Kingdom.


The global increase in the prevalence of chronic kidney disease (CKD) is thought to 
be a key factor underlying the rise in the number of patients requiring renal replacement 
therapy (RRT). Analysis of large primary care databases indicates that the risk of death far 
outweighs the risk of RRT in CKD. However there is little published data on the impact 
of specialist nephrology care on the outcome of CKD. In this study, we investigated the 
outcome of patients with CKD referred from primary care to a tertiary referral centrre.


We identified all subjects referred from primary care between January and December 
2004 (n=1227). Follow up data was for a minimum of 4.5 years. We excluded patients 
with acute kidney injury (n=50), incomplete data (n=10) and those discharged to primary 
care (n=267), leaving 900 subjects for analysis.


Of those referred 12% had CKD stages 1-2, 25%, 36% and 27% had CKD stages 3, 
4 and 5 at baseline. After 4.5 years of follow up, 421 (46.8%) had died, 85 (9.5%) were 
receiving RRT with the remainder still being managed in the CKD clinic. Only 14% of 
those who died started RRT before their death. Whilst the rate of RRT over the follow 
up period was 2.0%, 14.2% and 17.5% for CKD stages 3, 4 and 5, the mortality rate was 
45.8%, 59.5% and 67.3% respectively. Even in CKD stage 5 the relative risk of death was 
four times the risk of RRT. Age had a significant impact on outcomes with patients over 
the age of 70 having a 14 fold increase in relative risk of RRT and death compared to those 
under the age of 30 (p≤0.001). Patients aged over 70 were nine times more likely to die 
rather than require RRT whilst patients aged under 30 were twice as likely to require RRT 
than die. Multivariate analysis showed age, male gender, diabetes and hypertension were 
associated with a combined outcome of death/RRT.


This study has significant implications for the organisation of CKD care between 
primary and tertiary care as it suggests that specialist nephrology care in our center has little 
impact on the risk of death amongst patients with CKD. CKD management programs need to 
take account of the profound effect of age on outcomes even when under specialist care.
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Early Referral for Chronic Kidney Disease: The Evidence and Economic 
Case  Corri Black,1 Graham Scotland,1 Pawana Sharma,1 Keith McCullough,2 
Alison M. Macleod,1 ARRC HTA Group.1  1Section of Population Health, 
University of Aberdeen, Aberdeen, United Kingdom; 2Aberdeen Royal Infirmary 
Renal Unit, NHS Grampian, Aberdeen, United Kingdom.


Aim:To assess the evidence of clinical and cost effectiveness of early referral strategies 
for Chronic Kidney Disease (CKD)


Methods:A systematic literature review was undertaken of the clinical effectiveness 
of early referral. A Markov model was constructed to represent the natural history of CKD. 
The cost-effectiveness of early referral strategies were assessed by superimposing additional 
costs and anticipated effects on top of the natural history model.


Results:Seven studies reported the impact of early referral for CKD. None were 
randomised controlled trials.


We found limited evidence to support the role of early referral in improving outcomes 
with a reduction in mortality (HR0.8;95%CI 0.7-0.9) and stabilisation of eGFR over 12 
months (vs.-12ml/min/1.73m2 in unreferred group). Studies poorly described the early 
referral intervention or care given but there was evidence of better blood pressure control 
and higher prescribing of ACE I/ARBs and statins. The study designs were vulnerable to 
selection bias, where clinical judgement was used to select people for referral and, for the 
5 retrospective studies, survival bias, where only those who survived and progressed to 
dialysis were included.


Results from economic modelling suggested that early referral strategies have potential 
for efficient use of health service resource. Increasing the eGFR referral threshold from 
<30ml/min/1.73m2 to <60ml/min/1.73m2, gave an expected increase in quality adjusted 
life years(QALY) of 0.34 per patient for an additional cost of £372 per patient (Incremental 
cost-effectiveness ratio £1,094 per QALY). Sensitivity analysis showed these findings to 
be reasonably robust.


Conclusions:Despite a growing focus on the early recognition and management of 
CKD, the evidence for early referral was poor. We found some evidence to support the 
potential benefit of early referral and economic modelling suggested that such an approach 
may be cost-effective. There is an urgent need for good quality trials of different models 
of care for mild to moderate CKD.
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Sub-Optimal Adherence to KDOQI CKD Guidelines in Primary Care  
Maya K. Rao,1 Sharon Anderson,1 Cynthia Morris.2  1Division of Nephrology 
and Hypertension, Oregon Health and Science University, Portland, OR; 
2Department of Medical Informatics and Clinical Epidemiology, Oregon Health 
and Science University, Portland, OR.


Background: CKD is often managed in primary care, but it is not known whether 
primary care providers are following KDOQI guidelines.


Methods: Within the Oregon Rural Practice-based Research Network, we retrospectively 
reviewed records from 18 rural primary care clinics for 12 months of follow-up. Records of 
males with a serum creatinine measurement of 1.5 mg/dL or greater and females with 1.3 
mg/dL or greater were reviewed. Only data from subjects with an eGFR less than 60 ml/
min/1.72m2, calculated by the MDRD formula, were analyzed. Associations of nephrology 
co-management with KDOQI guidelines were analyzed using generalized estimating 
equations to account for the correlations by clinician.


Results: Data from 883 subjects was analyzed. 47.9% had a urinalysis (UA) and 
59.8% had a proteinuria assessment. Subjects with a diagnosis of CKD in their record were 
more likely to have a UA (OR 1.98 [1.11-1.48]) and assessment of proteinuria (OR 1.73 
[1.26-2.38]). 89.2% of subjects had a hemoglobin (Hgb) measurement. In anemic subjects, 
32.1% had a ferritin measurement and 26.6% had an iron saturation measurement. 12.3% of 
anemic subjects, who met KDOQI guidelines for treatment, were receiving an erythropoeisis 
stimulating agent (ESA). Only 1 subject who lacked a diagnosis of CKD in his/her chart 
received an ESA. 6.4% and 4.8% of subjects had any measurement of phosphorous and 
PTH, respectively. Co-management by nephrology was associated with increased adherence 
to KDOQI guidelines for all parameters studied (see table).
CKD Assessment Nephrology Co-management n (%) PCP Only n (%) OR (95%CI)
Hgb 105 (96.3) 680 (87.9) 3.63 (1.19 – 11)
Ferritin 24 (54.6) 55 (27.2) 2.70 (1.3-5.5)
Iron Saturation 23 (52.3) 43 (21.1) 3.3 (1.6-6.7)
ESA Use 14 (41.2) 9 (11.3) 4.42 (1.11-17.6)
Phosphorous 23 (21.1) 33 (4.3) 5.4 (2.5-11.7)
PTH 19 (17.4) 23 (3) 7.9 (3.1-20)


Conclusion: Adherence to the KDOQI guidelines in primary care is sub-optimal. Co-
management with a nephrologist is associated with increased adherence.
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Between-Laboratory Bias and Impact on Potential Test Results Used in 
Pay-for-Performance  David B. Van Wyck,1 James O. Westgard,2 R. Neill 
Carey.2  1DaVita, Inc., Lakewood, CO; 2Westgard QC, Madison, WI.


Introduction: Pay-for-Performance incentives that use laboratory tests as measures 
of quality must assume that routine testing methods in different labs provide comparable 
test results.


Methods: We evaluated between-lab comparability of analytes commonly used 
to measure clinical performance by collecting 50 fresh-pooled patient specimens and 
distributing them for analysis to 8 major ESRD clinical laboratories which provide service 
to over 80% of ESRD patients in the US. We calculated bias as the difference between the 
observed laboratory result and the mean result for all labs.


Results: Maximum bias, average bias, highest minus lowest lab values, and % highest 
minus lowest values varied among analytes (Table).
Analyte Mean Avg Bias Max Bias High-Low %High-Low
Albumin (g/dL) 3.8 0.05 0.10 0.17 4.6
Hb (g/dL) 11.7 0.17 0.40 0.73 6.3
TSAT (%) 26.3 1.66 3.7 5.74 21.8
Ferritin (ng/mL) 699.9 38.4 81.0 145.8 20.8
Calcium (mg/dL) 8.9 0.09 0.36 0.51 5.7
Phosphate (mg/dL) 5.6 0.09 0.20 0.39 7.0


The impact of the maximum biases on clinical performance is illustrated by albumin: 
an 0.1 maximum bias is enough to shift 22% of patients from one side of the target 
concentration of 4.0 g/dL to the other.
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Conclusions: Assessment of comparability from fresh ESRD patient pooled specimens 


shows that biases among methods are sufficiently large to affect their reliability from 
lab to lab, method to method, and over time. These findings confirm the importance of 
establishing traceability and demonstrating comparability of any measures to be used in 
Pay-for-Performance incentives.
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Potential Role of Differential Medication Use in Explaining Excess Risk of 
Cardiovascular Events and Death Associated with Chronic Kidney Disease: 
The ADVANCE Study  Nisha Bansal,1 Chi-yuan Hsu,1 Malini Chandra,2 Carlos 
Iribarren,1,2 Stephen P. Fortmann,3 Thomas Quertermous,3 Mark Hlatky,3 Alan 
S. Go.1,2  1University of California, San Francisco, San Francisco, CA; 2Kaiser 
Permanente of Northern California, Oakland, CA; 3Stanford University, Palo 
Alto, CA.


Background: Chronic kidney disease (CKD) patients are less likely to receive 
cardioprotective medications. However, it is not known whether differential cardiovascular 
drug use helps to explain the excess risk of adverse events associated with CKD in patients 
with coronary disease (CHD).


Methods: The ADVANCE Study enrolled Kaiser Permanente Northern California 
members with new onset CHD (2001-2003) who did (N= 159) or did not have (N=1088) 
CKD at entry. The MDRD equation was used to estimate glomerular filtration rate (eGFR) 
using calibrated serum creatinine measurements. Patient characteristics, medication use, 
cardiovascular events and death were ascertained from self-report and health plan electronic 
databases through December 2008.


Results: Subjects with CKD were more likely than those without CKD to be female 
(43% vs. 25%, P<0.001) but mean age was similar. Post-CHD event ACE inhibitor use 
was lower (medication possession ratio 0.50 vs. 0.58, P=0.03) and calcium channel blocker 
use higher (0.47 vs. 0.38, P=0.06) in CKD vs. non-CKD patients, respectively. Incidence 
of cardiovascular events and death was higher in CKD vs. non-CKD patients (11.8 vs. 6.8 
per 100 person-years, P<0.001, respectively). After adjustment for patient characteristics, 
the risk associated with eGFR <45 (vs. eGFR ≥60) ml/min/1.73 m2 remained elevated 
(hazard ratio [HR] 1.57, 0.99-2.48). However, further adjustment for statin, β-blocker, 
calcium channel blocker and ACE inhibitor or ARB use during follow-up significantly 
reduced this association (HR 1.19, 0.26-5.58).


Conclusion: In adults with CHD, those with CKD were less likely to receive ACE 
inhibitors and more likely to receive calcium channel blockers. Estimated GFR <45 ml/
min/1.73m2 is a strong predictor for subsequent cardiovascular events and death that was 
explained, in part, by differential use of cardiovascular medications.
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Risk Assessment of Inadequate Drug Use with Respect to Estimated 
GFR in the Community-Dwelling Elderly – The 3-City Study  Benedicte 
Stengel,1 Gaelle Breton,1 Marc Froissart,2 Vincent Launay-Vacher,3 Nicolas 
Janus,3 Christophe Tzourio,4 Claudine Berr,5 Catherine Helmer.6  1INSERM 
U780, Villejuif, France; 2René Descartes University, Paris, France; 3Clinical 
Pharmacology & Nephrology, Pitie Salpetriere University Hospital, Paris, 
France; 4INSERM 708, Paris, France; 5INSERM U888, Montpellier, France; 
6INSERM U897, Bordeaux, France.


Currently, the aMDRD equation is recommended to estimate glomerular filtration 
rate (eGFR) whereas determination of drug dosing is assessed using that of Cockcroft-
Gault (CG); this situation is confusing and exposes to the risk of inadequate drug use 
particularly in the elderly.We evaluated this risk in the 3-City Study, a population-based 
cohort including 8,705 individuals aged 65 years and older. Drugs both with prescriptions 
and over-the-counter were recorded. Inadequate drug use was defined as the existence of a 
contraindication or the need for dose adjustment with respect to eGFR. GFR was estimated 
using both the aMDRD and the CG equations, and standardized creatinine assay. Mean age 
of the cohort was 74.3 yrs, 39% were men, and 10% had diabetes.The prevalence of eGFR 
in 30-59 and <30 ml/min/1.73 m2, were 13.4% and 0.3%, with the aMDRD equation and 
36.1% and 0.9% with that of CG. The overall prevalence of potentially inadequate drug use 
was 8% using the aMDRD equation, including 0.4% of contraindicated drugs, and 14.4%, 
using the CG equation, including 0.7% contraindication. These prevalences were 64% and 
28%, respectively, in participants with aMDRD eGFR <30. Fibrates, statins and allopurinol 
accounted for more than 80% of these drugs. The risk for inadequate drug use was twice 
as high in men than in women, and strongly increased with age and the overall number of 
reported drugs. This study showed that the lack of eGFR monitoring in the community-
dwelling elderly may result in substantial risk of drug overdosing particularly in those with 
ckronic kidney disease stage 4. On the contrary, using the CG equation as indicated in drug 
dictionnaries may expose to the reverse risk of underdosing, since it has been clearly shown 
that it underestimated GFR more than the MDRD equation in the elderly.
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Integrated CKD Care Program Improves Long Term Survival after 
Hemodialysis  Daw-Yang Hwang,1 Chi-Chih Hung,1 Shang-Jyh Hwang,1,2 
Hung-Chun Chen.1,2  1Department of Nephrology, Kaohsiung Medical University 
Hospital; 2Institute of Nursing, Faculty of Renal Care, Kaohsiung Medical 
University, Kaohsiung, Taiwan.


Background: ESRD patients encounter high morbidity and mortality especially 
entering dialysis with inferior parameters. Improving pre-ESRD parameters can be achieved 
by early dialysis and/or integrated CKD care. To provide better care of the pre-ESRD 
patients and decrease ESRD burden, an integrated CKD care program (ICKD) to improve 
pre-ESRD parameters and long term survival without early dialysis.


Method: From Nov. 2002 to Dec 2008, a total of 2424 patients joined integrated 
CKD care program in Kaohsiung Medical University Hospital and 472 patients entered 
hemodialysis(HD). During the same period, 597 patients received HD without integrated 
CKD care. The effectiveness of care program and the survival after HD were evaluated by 
comparing these two groups. Chi-square test, t-test, and Kaplan-Meier survival analysis 
were used.


Results: Integrated CKD patients received scheduled education and examination. The 
parameters at time of first HD were evaluated. The percentage of MDRD-GFR <5, 5-10, 
10-15, and >15 ml/min/1.72m2 at first HD were 47.5%, 48.5%, 3.3% and 0.5% in ICKD 
and 47.3%, 43.4%, 5.2% and 1.9% in non-ICKD, respectively (p=0.23). The MDRD-GFR, 
BUN and Cr at first HD were 5.51 vs 5.84 ml/min, 100.3 vs 103.5 mg/dl, and 10.3 vs 
10.4 mg/dl in ICKD and non-ICKD group, respectively (p>0.05). The average albumin, 
potassium and phosphate at first HD were 3.25 vs 3.07 mg/dl, 4.58 vs 4.41 meq/L, and 
6.81 vs 6.48 mg/dl in ICKD and non-ICKD group, respectively (p<0.05). The percentage 
of arteriovenous shunt for the first HD was 71.8% in ICKD compared with that of 21.1% 
in non-ICKD (p<0.0001). The short term survival rate at 3 month were 95.61% vs 94.65% 
in ICKD and non-ICKD, respectively (p>0.05). However, the long term survival rate 
started to show difference after 10 month with 91.07% vs 82.80% in ICKD and non-ICKD, 
respectively (p<0.05).


Conclusion: The integrated CKD care program improves nutrient parameters and 
long-term survival after HD. Effective education and medical intervention without the 
need of early dialysis are effective in CKD care.
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A Systematic Review of Outcomes in Chronic Kidney Disease Patients 
Referred Late to Nephrologists  Thomas T. Titus,1 Neil A. Smart,2 Elizabeth 
Dooley.2  1Dept of Renal Medicine, Gold Coast Hospital, Gold Coast, QLD, 
Australia; 2Faculty of Health Sciences and Medicine, Bond University, Gold 
Coast, QLD, Australia.


Aim: To collate evidence for optimum timing of chronic kidney disease (CKD) patient 
referral to specialist care.


Background: Late provision of multi-disciplinary and specialist management, 
prior to starting dialysis therapy, in patients with chronic kidney disease is associated 
with increased morbidity and mortality which may be significantly reduced by timely 
management of risk factors.


Methods: Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE and 
EMBASE were searched up until August 2008 for studies of early versus late nephrology 
referral in adult patients with CKD. Early referral was defined by the time period, at which 
patients were referred to a nephrologist prior to commencing dialysis.


Results: Forty four prospective or retrospective cohort studies were included in our 
analysis. Studies varied in size from 55-3014 participants. Mortality at 3 months, 1- and 
5- years was significantly lower [OR 0.51, 0.57 and 0.54 respectively] in patients referred 
early (ER) compared to those referred late (LR). Hospital stay was significantly shorter 
in ER patients [Median duration -19.2 days (95% CI -20.53 to -17.8) p <0.00001]. Early 
referred patients were also more likely to be provided with permanent vascular access 
for hemodialysis and Tenkchoff catheter placement for peritoneal dialysis. Haemoglobin 
was significantly lower in those referred late, and serum creatinine levels at dialysis onset 
were significantly lower in ER. Other measures of disease severity, blood pressure, serum 
calcium, phosphate and albumin and prevalence of chronic co-morbid diseases were not 
significantly different between groups.


Conclusions: Early nephrologist referral is effective in reducing mortality, reducing 
duration of hospital stay, establishing permanent vascular access for hemodialysis, 
placement of peritoneal dialysis catheter and avoiding anemia.
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Clinical Targets and Patient Outcomes in Stage Four and Five Chronic 
Kidney Disease under Nephrology Follow-Up  C. Arunachalam, A. 
Ponnusamy, K. Raman, J. Egan, S. Iqbal, H. Dukka, H. Robinson, R. Donne, E. 
O’Riordan.  Renal Department, Salford Royal NHS Foundation Trust, Salford, 
United Kingdom.


Mortality, mainly due to cardiovascular disease (CVD), is unacceptably high in chronic 
kidney disease(CKD), haemodialysis(HD) and peritoneal dialysis(PD) patients. Driven by 
eGFR recording and CKD staging, early referral should provide opportunities for therapeutic 
intervention in specialist nephrology clinics.


Methods This is a retrospective analysis of data collated from the records of 187 
patients attending dedicated low clearance clinics. Population co-morbidity, clinical 
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parameters and key management decisions (including renal replacement therapy (RRT) 
modality choice) were recorded and compared to applicable standards. Ninety four percent 
were followed for over 2 years.


Results: The mean age(Mean±SD) was 64±14years with 54% being female. Initially, 
34% were stage 4 and 65% were stage 5. Co-morbidities included hypertension 78%, 
diabetes 31%, hypercholesterolemia 48%, IHD 31%, CVA 14%, PVD 10%, ARVD 6%, 
and Malignancy 6%. Mean blood pressure was 145±25 / 70±11 mmHg.


CVD related interventions included use of ACEI(37%), ARB(32%), aspirin(62%), 
B-blocker(43%) and statin(70%). ESA was required in 65%. Initially, 91 patients opted for 
HD, 49 for PD, 12 patients opted for conservative care, while 35 were undecided. During 
follow-up, 48% remained in CKD stages 4-5, 20% commenced HD, 10% PD and 4% 
were transplanted. No patient altered modality choice during follow up. Overall mortality 
was 14%. Mortality in the conservative management group was 91%, compared with 9% 
and 10% for those who opted for HD and PD, respectively. First dialysis via fistula was 
achieved in 92%.


PTH was below the upper recommended limit in 73% and 93% for CKD stage 4 
and 5 respectively. Minimum target Hb(105g/l) was achieved in 74% and 46% were iron 
replete(ferritin >200 ug/ml, TSAT >20%). Serum calcium and phosphate were on target 
in 86% and 78% respectively.


Conclusions
Dedicated multi-disciplinary nephrology-led clinics are ideal for appropriate planning 


and access creation for RRT. Achieving blood pressure and biochemical targets across an 
entire CKD cohort remains challenging.
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The TRxANSITION Scale™ at Baseline and Follow Up among Adolescents 
and Young Adults with Chronic Kidney Disease (CKD)  Bradley Layton,1 
Carol Ford,1 Nicole Fenton,1 Harris Ben,1 Kristi Bickford,1 Kim Talikoff,2 
Zachary Smith,1 Debbie Gipson,1 William Primack,1 Maria Ferris.1  1University 
of North Carolina at Chapel Hill, NC; 2Duke University, NC.


Introduction: Adolescents and young adults with CKD need to master self-
management skills before transitioning from pediatric to adult care. The TRxANSITIONTM 
Scale is a tool designed to quantify the attainment of these skills. It contains 33-questions 
in 10 global skill areas. A transition coordinator administers this Scale and subsequently 
educates patients about disease self-management skills, self activation and self-direction. 
We measured the impact of the transition program on the attainment of skills through 
changes in the Scale score.


Methods: Baseline TRxANSITION assessments are administered and follow-up 
assessments are given to the patients approximately every six months. In patients with 
multiple follow-up assessments, the latest score was selected as the follow-up score to 
maximize follow-up time. Multiple linear regression and paired-sample T-tests were 
computed. Potential confounders included: sex; race; age at baseline; years since diagnosis; 
and the mean of a patient’s baseline and follow-up scores (to avoid regression towards the 
mean in those with higher baseline scores).


Results: There were 129 patients with baseline scores, 78 of whom also had follow-up 
scores. Demographic characteristics did not differ between baseline and follow-up samples. 
There was a trend for higher scores, both at baseline and follow-up, with older age (baseline: 
β=0.27, p<0.0001; follow-up: β=0.38, p<0.0001). Mean length of follow-up was 1.5 (0.6 
SD) years, and mean change in score was 1.7 (1.2 SD, range: -1.7, 4.3). Paired-sample T-tests 
revealed that follow-up scores had significantly improved over baseline (t=12.31, p<0.0001). 
Length of time in the transition program was associated with an increase in TRxANSITION 
Scale™, even after adjusting for potential confounders (β=0.62, p=0.007).


Conclusions: Skill attainment appears to naturally improve with age as measured by 
the TRxANSITION Scale™, yet participation in the transition program appears to positively 
influence the Scale score. Further validation is underway.


Disclosure of Financial Relationships: nothing to disclose


TH-PO446


Development of Electronic Medical Record Based CKD Registry: 
Application of eGFR and ICD-9 Code Criteria  Sankar D. Navaneethan,1 
James Simon,1 Benjamin Strom,2 Anil Jain,3 Michael Kattan,2 Joseph V. Nally.1  
1Nephrology and Hypertension; 2Quantitative Health Sciences; 3Medicine, 
Cleveland Clinic, Cleveland, OH.


National Kidney Foundation guidelines classifies patients with estimated glomerular 
filtration rate (eGFR) <60 ml/min/1.73m2 twice at three months apart as chronic kidney 
disease (CKD). Although widely used, this definition is under debate as the implementation 
of eGFR without adjustment for the effects of aging and gender might result in an over 
estimation of CKD.


We constructed a CKD registry within the Cleveland Clinic that included patients who 
had an outpatient encounter with a physician and met the following criteria: a) eGFR <60 
ml/min/1.73m2 twice at three months apart and/or b) patients who were billed for or had 
various CKD diagnoses in the problem list during two outpatient visits (defined as ICD9 
code criteria). Dialysis patients and renal transplant recipients were excluded.


Our registry included 39,748 CKD patients. 82.1% of patients met the eGFR criteria 
alone, 10% of patients met the ICD-9 code criteria alone (e.g. PCKD with eGFR >60 ml/
min/1.73m2) and 7.9% of patients met both criteria. We categorized the entire group into 
18-49, 50-64, 65-74 and >75 year age-groups. Number of patients included in this registry 
based on eGFR criteria alone increased from the 18-49 year age-group to >75 years age-
group in both genders but more so in females while the number of patients who met the 
ICD-9 code criteria alone decreased from 18-49 year age-group to >75 year age-group.


In our registry elderly patients and females were more likely to be identified as CKD 
based on the eGFR criteria alone whereas in younger adults, there was a greater use of 
ICD-9 code criteria. These results also highlight the lack of identification of CKD by 
clinicians warranting provider education efforts.
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CKD Prevention in Poor Resource Settings – Outcome Analysis of 
Community Versus Hospital Based Approach in Nepal  SK Sharma,1 P. 
Karki,1 B. Pahari,1 S. Gautam,1 M. Ghimire,1 B. Ene-Iordache,2 S. Carminati,2 
N. Perico,2 G. Remuzzi,2 P. Koirala,1 A. Ghimire.1  1BP Koirala Institute of 
Health Science, Dharan, Nepal; 2Mario Negri Institute for Pharmacological 
Research, Bergamo, Italy.


RRT is available to <5% of patients of Nepal due to scarcity of resources. As part of 
ISN COMGAN R&P project, we initiated a program for early detection and management 
of CKD and its risk factors in both tertiary care hospital (Group A) and community-based 
program (Group B) in Dharan. In community, the program was conducted through volunteer-
based door-to-door survey to detect hypertension, diabetes, proteinuria, CKD, life style 
and smoking habits. In Group B, screened positive persons were follow-up at community 
health centre. Control of hypertension, diabetes and proteinuria was compared between two 
groups. An initial cohort of 1124 in Group A and 3214 in Group B completed the six months 
to 3 years follow up period. There was no difference on demographic characteristics at the 
baseline in two groups. 50% in Group A and 10.6% in Group B had CKD at screening. 
Hypertension and diabetes were detected in 25% of the community population. In diabetic 
cohort, albuminuria was present in 33% in Group A in comparison to 14% in Group B. In 
group B, local health care providers and community volunteers were responsible for the 
follow up. Lost to follow up was significantly higher in hospital cohort (67% vs. 23%). 
Glycemia control (fasting glucose <120 mg/dL and /or HbA1c <7%), blood pressure control 
(<140/90 mmHg), regression/stabilisation of proteinuria achieved during follow-up were 
similar in the two groups.


These findings indicate that at comparable control of CKD and its risk factors, a 
community-based approach provides a greater performance than hospital-based program 
for long-term management of subjects positive at the initial screening in resource poor 
setting like Nepal.
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National CKD Program Enhances Early Identification of Patients for Renal 
Replacement Therapy: A Northern Ireland Perspective  Ying Kuan,1 Frank 
McCarroll.2  1Renal Unit, Altnagelvin Hospital, Londonderry, Northern Ireland, 
United Kingdom; 2Regional Nephrology Unit, Belfast City Hospital, Belfast, 
Northern Ireland, United Kingdom.


Introduction
Late presentation to renal replacement therapy (RRT) is associated with increased 


morbidity and mortality. The National CKD program introduced in the United Kingdom 
in April 2006 encourages early identification and treatment of patients with advanced 
CKD. We asses the temporal relationship, and the trend of late, defined as those presenting 
< 3 months, and ultralate, defined < 1 month prior to RRT commencement, in Northern 
Ireland (NI) following its introduction. We also assess the trend of timing between referral 
and RRT initiation.


Method
Patients commenced on RRT in Northern Ireland between 1 January 2005 and 31 


December 2008 with complete data, were included in the analysis. ANOVA was used to 
assess significance of the temporal relationship.
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Results
577 patients were included in this analysis. There was no difference in the number or 


rate of ultralate and late presentation between 2005-8 (table 1) with % ranging from 7 to 
14, and 15 to 21 respectively.
Patients presenting onto RRT between 2005-8


Total Late Ultralate
2005 137 29 19
2006 139 21 10
2007 155 33 24
2008 146 27 18


There was however a statistically significant increase in the median length of time 
between first referral and RRT initiation in this period (p<0.05) rising from 15.5 to 31.5 
months.


Conclusion
The lack of significant impact of the National CKD program on late and ultralate 


presentation onto RRT in our practice could be a reflection of a cohort that either had 
rapidly progressive renal disease, or non-recovering acute kidney injury. However, the rise 
in median time between referral and RRT initiation is signficant and demonstrates earlier 
identification of patients with advanced renal failure.


Disclosure of Financial Relationships: nothing to disclose


TH-PO449


Initial Recruitment Results of Primary Care Physicians (PCPs) in the 2008-
2011 Centers for Medicare and Medicaid Services (CMS) CKD Quality 
Improvement Initiative  William M. McClellan,1 JoVonn Givens,1,2 Eboni 
Manley,1 Joyce Doyle,2 Jeff Hibbert.1  1Georgia Medical Care Foundation, 
Atlanta, GA; 2Department of Medicine, Emory University, Atlanta, GA.


Background: In August of 2008 the CMS selected 11 Medicare Quality Improvement 
Organizations (QIO) to conduct interventions to improve CKD care by PCPs of Medicare 
beneficiaries with a focus on the early detection of diabetic nephropathy; use of renin-
angiotensin-aldosterone-system blocking agents (ACEI/ARB) in diabetic kidney disease; 
and increasing arteriovenous fistula (AVF) placement. We report here the initial PCP 
participation in one state in this initiative.


Methods: We used CMS Form 2728 to identify geographic areas with less adequate 
incident arteriovenous fistula rates (AVF) for incident ESRD patients. Health professionals 
employed by the QIO recruited PCPs in these areas for and asked them to sign a letter of 
participation agreeing to 1) conduct a detailed assessment of their diabetic CKD screening 
and care; 2) use these data to implement a practice-specific improvement; 3) reassess their 
CKD care; and 4) present their results in a format consistent with the American Board of 
Medical Specialties (ABMS) practice-based learning and improvement maintenance of 
certification (MOC) requirement. CME credit was offered as an incentive to participate.


Results: We selected 555 PCPs practicing in counties within the lowest 25% of 
incident AVF during the preceding year. 226 (41%) signed letters of participation after a 
mean of 2.73 contacts. Medicare CMS claims-based quality of care measures for diabetic 
patients included an AVF rate among participating PCPs of 9.5% compared to 19.6% 
for all other PCPs in the state. Participating PCPs screened 41% of eligible patients for 
microalbuminuria compared to 34.7% for all other PCPs; comparable rates for ACEI/ARB 
use were 81.9% and 77.9%. Conclusions: PCPs selected from populations with low levels 
of pre-ESRD AVF will agree to participate in practice-based activities to improve CKD 
care. The participating PCPs have claims-based AVF rates for incident patients consistent 
with the CMS 2728-based selection algorithm.
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Patient-Centered, Collaborative, Community CKD Clinic; Clinically 
Effective with Significant Cost Savings  P. Whitelegg,1 N. Chitalia,1 A. Ala,2 
D. Banerjee.1  1St George’s, University of London, United Kingdom; 2Streatham 
& Clapham PBC Group, United Kingdom.


Purpose
CKD is a public health problem. Patients and their General Practioner’s (GP) are 


often unaware of the diagnosis. This leads to rapid progression of CKD and inadequate 
treatment of complications. This study examines the outcomes of a collaborative primary 
and secondary care CKD outreach clinic.


Methods
Clinics were run fortnightly by a Nephrologist and a GP with special interest. Typically, 


patients with worsening eGFR (stages 3b,4), uncontrolled hypertension, significant 
proteinuria or renal anemia were referred. Patients were seen close to their home within 
4 weeks. At the end of consultation, they were given a written management plan and 
discharged back to their GP’s, referred to secondary care or followed-up in the clinic. 
Monthly educational sessions were provided to the GP’s.


Results
49 patients attended 91 clinic appointments over 17 months. At referral 63 % were 


hypertensive, age 68±16 years, eGFR 38±14 ml/min/1.73m2 and 79% were on an ACE-i/
ARB.


The most common medication added was an ACE-i/diuretic combination. NSAIDS 
& metformin were discontinued. The mean arterial BP improved from 103±11 to 94±8 
mmHg (p=0.024) by the third clinic visit. Referring GP & patient feedback was positive 
with high satisfaction scores (table 1 and figure). The clinics cost approx £28,728. The cost 
of hospital referral would have been £50,100; resulting in a 43% saving.


Conclusion
The study demonstrate that the collaborative outreach clinic was cost effective, popular 


and associated with improved clinical outcome.
Table 1: GP Feedback (n=19)
Believe their patients have benefitted 100%
Satisfied with service 100%
Educational sessions changed understanding of CKD 100%
Educational sessions changed how they manage CKD 86%
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System for Early Intervention in Kidney Disease (SEiK)  Christopher K. T. 
Farmer,1 Bernhard Klebe,1 Helen J. Hobbs,1 Jean E. Irving,1 Roger E. Cooley,2 
Paul E. Stevens.1  1Kent Kidney Care Centre, East Kent Hospitals University NHS 
Foundation Trust, Canterbury, Kent, United Kingdom; 2Computing Laboratory, 
University of Kent, Canterbury, Kent, United Kingdom.


The referral of patients with CKD from primary to secondary care is variable and 
highly dependent on individual clinician behaviour. Compliance with locally agreed 
referral guidelines is patchy.


Our aim was to establish the safety and reliability of a clinical decision support 
system (SEiK) used to assist primary care by providing them with automated patient 
specific advice.


We developed SEiK to follow NICE CKD and diabetes guidelines; these were 
recompiled in the form of rule-based decision trees using Java programming.


SEiK sequentially interrogated primary care databases monthly. Read-coded 
demographic, clinical, prescription and laboratory data on all patients with a recent serum 
creatinine were extracted. Patient specific reports were produced, providing individualised 
CKD guidance to the primary care physician. All reports were manually validated.


SEiK has been tested on a population of ≈170,000 people. 132,383 patient screening 
episodes have occurred over a 2 year period. 22,405 reports have been returned.


Specific advice regarding management of patients is also provided, for example 
“consider ACEI, diabetic with proteinuria” or “consider discontinuing NSAID”. SEiK 
includes 52 specific areas of advice. The proportion of screening episodes prompting further 
action is outlined below. The guidelines provided have greater than 99% accuracy.
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Outcome Advice for patients screened with a valid serum creatinine estimation
Proportion


Unable to calculate eGFr from Creatinine 1.68%
GFR>60 and no proteinuria 77.20%
Known to Renal Service 2.70%
Refer Immediate 0.12%
Refer Routine 5.61%
Discuss with Renal Physician 1.37%
Other Advice 11.32%


SEiK is safe, accurate and reliable and provides guideline-based patient specific 
advice to primary care. Further implementation in primary care populations will streamline 
prompt referral, enhance evidence based prescribing and enhance patient care by improving 
investigation and management of CKD in the community.
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An Evaluation of the Multidisciplinary Kidney Care Program  Bharati 
Bhardwaja,1,3 Elizabeth Bayliss,2,4 Colleen Ross,2 Arne Beck,2,4 Christine 
Schaefer,3 Susan Spies,3 Diane M. Lanese.3  1Pharmacy, Kaiser Permanente 
Colorado (KPCO), Denver, CO; 2Institute of Health Research, KPCO, Denver, 
CO; 3Nephrology, KPCO, Denver, CO; 4Family Medicine, University of 
Colorado, Denver, CO.


Persons with chronic kidney disease (CKD) have multiple comorbidities that increase 
their risk for adverse outcomes. This investigation assesses the impact of a multidisciplinary 
Kidney Care Program (MKCP) on the health status and utilization for patients with stage-3 
CKD and comorbidities. We hypothesize that the MKCP will result in a slower decline in 
kidney function compared to usual care (UC).


A prospective longitudinal evaluation is being used to compare patients with stage-3 
CKD in the MKCP to patients receiving UC from a Nephrologist and Primary Care 
Physician. The MKCP consists of a pre-clinic group class and visits and phone management 
by a Nephrologist, Dietician, Social Worker, Clinical Pharmacy Specialist, and Diabetes 
Nurse Specialist.


To date, 58 MKCP and 152 UC patients have been followed for 1 to 28 months (average 
15 months). We compared groups on key physiologic parameters, serum creatinine (Cr) 
and estimated glomerular filtration rate (eGFR), using t and Wilcoxon Rank Sum tests. 
Descriptive statistics were generated regarding inpatient (IP) and Emergency Department 
(ED) services.


Mean Cr and eGFR at baseline were 1.62 mg/dL and 39.76 ml/min/1.73m2, respectively 
(MKCP); 1.72 mg/dL and 39.01 ml/min/1.73m2 (UC). At 12 months, mean Cr and eGFR 
improved in the MKCP group: 1.50 mg/dL and 41.45 ml/min/1.73m2, respectively (n=16; 
p<0.0001), yet worsened in the UC group 2.03 mg/dL and 32.91 ml/min/1.73m2 (n=56; 
p=0.0005). Change in eGFR from baseline to 12 months was -0.32 ml/min/1.73m2 (MKCP) 
and 6.20 ml/min/1.73m2 (UC) (p=0.0156).


Preliminary results suggest a decrease in IP/ED visits in the MKCP group compared 
to the UC group.


Preliminary results of this evaluation suggest that a MKCP may slow decline in eGFR 
in patients with stage-3 CKD relative to UC.
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Racial Differences in Utilization of Coronary Revascularization Procedures 
in Medicare Patients after Acute Myocardial Infarction and Impact of 
Chronic Kidney Disease  Shuling Li, Charles A. Herzog.  CVSSC, USRDS, 
Minneapolis, MN.


Introduction:Few data exist comparing the use of coronary revascularization after 
acute myocardial infarction (AMI) in elderly patients with respect to race and presence 
of CKD.


Methods:We searched the claims records of 3,835,923 pts in the 5% General Medicare 
database to find blacks and whites admitted to hospital for AMI in 2000-2006. Medicare 
was primary payor and ESRD pts were excluded. Pts were followed for 12 months after 
admission to track receipt of coronary artery bypass surgery (CAB) or percutaneous 
coronary intervention (PCI). The cumulative probability of receiving either procedure was 
estimated by Kaplan-Meier method. The likelihood of receiving CAB or PCI in blacks 
compared to whites was examined in a Cox model (by CKD status), adjusting for baseline 
characteristics and comorbidity.


Results:We identified 1145 black and 8048 white pts with CKD, and 5864 black and 
80891 white pts without CKD. The CKD cohort had younger and more female black pts 
(blacks vs whites: 32% vs 26% <75 yrs; 59% vs 48% female). A similar distribution was 
seen in the non-CKD cohort. The cumulative probability of receiving CAB or PCI within 
one month after AMI was 12% in black CKD pts, 21% in white CKD pts, 28% in black 
non-CKD pts, and 39% in white non-CKD pts (P<0.0001). (See Figure) The adjusted 
hazards ratio of receiving CAB or PCI for blacks compared with whites was 0.54 (95% CI: 
0.45-0.64) in pts with CKD and 0.63 (95% CI: 0.60-0.66) in those without CKD.


Conclusion: Elderly pts with CKD are less likely to receive PCI or CAB after AMI, 
compared to non-CKD pts. Irrespective of CKD status, our data indicate that there are 
significant racial disparities in the utilization of coronary revascularization procedures 
after AMI in Medicare pts.
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The Introduction of eGFR at Guy’s Hospital, London  Sarah de Freitas,1 
John Balazs,2 Bukki Owoseni,1 John Scoble.1  1Renal Unit, Guy’s and St Thomas’ 
Hospitals NHS Trust, London, United Kingdom; 2Professional Executive 
Committee Chairman, Lambeth Primary Care NHS Trust, London, United 
Kingdom.


eGFR reporting of kidney function was made compulsory April 2006 in the UK leading 
to increased demand on UK renal outpatient services (Noble et al, 2008).


Aim: The local impact on renal outpatient services at Guy’s & St Thomas’ is 
considered along with organisational changes introduced, which included referral and 
care guidelines.


Methods: The numbers of new and follow up patients attending renal clinic from 
2003 to 2009 was collected. These volumes were analysed with control charts to test 
if significant change had occurred (Plsek PE, 1999). Information was collected for two 
cohorts of new referrals from January 2006 and January 2007 including referral guideline 
observance, the number of visits to renal clinic within 1 year once referred and discharges 
from clinic within 1 year.


Results: A significant impact on new renal outpatient attendances was demonstrated 
in 2006.


Referrals doubled between the cohorts of January 2006 and 2007. The proportion from 
General Practitioners (GPs) rose in 2007 (81% from 57%). These GP referrals demonstrated 
good observance of guidelines (72%). Of the January 2007 cohort 36% were discharged 
from the renal clinic within 1 year; a lower proportion than the 2006 cohort (p<0.0001, 
Fischer’s exact test). The mean number of first year visits increased to 5.6 (p<0.0001) 
despite the patients who were discharged attending <3 times. Despite increased referrals 
clinic follow up volumes are stable to date suggesting GPs are resuming care effectively 
after renal follow up.


Conclusion: A significant increase in demand for renal outpatient services occurred 
at Guy’s after eGFR introduction as a result of appropriate referrals. Renal follow up 
volumes are stable as a result of effective resumption and continuation of renal outpatient 
care by GPs.
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Physicians’ Attitudes Regarding Collaborative Care for Chronic Kidney 
Disease (CKD): A National Study  Clarissa M. Jonas,1 Misty U. Troll,1 Neil 
R. Powe,2 Raquel F. Charles,1 L. Ebony Boulware.1  1Johns Hopkins University, 
Baltimore, MD; 2Univ. of California at San Francisco & San Francisco General 
Hospital.


Primary care physicians’ (PCPs) and nephrologists’ collaborative care of patients with 
CKD is widely advocated. However, physician preferences regarding frequency, intensity, 
and content of collaboration are unclear.


Methods: We studied U.S. PCPs’ and nephrologists’ attitudes about collaborative care 
for CKD. Physicians were provided a hypothetical scenario of a patient with progressing 
stage 4 CKD cared for by a PCP. Physicians reported via questionnaire their: recommendation 
for nephrology referral, preference for collaborative care, desired intensity (more—at least 
every 3 months—vs less) of nephrologist involvement, and types of nephrology guidance 
needed. We described attitudes and identified physician (specialty, experience, awareness of 
CKD practice guidelines, participation in CME) and practice (geography, setting, ancillary 
support) characteristics independently associated with attitudes.


Results: Among 178 PCPs and 126 nephrologists (82% of enrolled physicians) 
recommending referral, a smaller majority of PCPs than nephrologists (85% vs 94%, p=0.02) 
desired collaborative care. PCPs desiring collaboration were less likely than nephrologists 
(23% vs 33%, p=0.04) to desire more intense nephrologist involvement. Nephrologists 
were more likely than PCPs to recommend nephrologist guidance regarding: nutritional 
advice (90% vs 80%), dialysis preparation (74% vs 52%) electrolyte management (81% 
vs 47%), anemia (12% vs 0%), and metabolic bone disease (12% vs 0%) (all p<0.05). 
Among all physicians, regular CME participation and awareness of CKD guidelines were 
associated with desire for collaborative care [OR(95% CI) 3.7 (1.6-8.7) and 5.3 (2.1-3.7), 
respectively, both p<0.05].


Conclusions: Although PCPs and nephrologists desire collaborative care, preferences 
regarding its intensity and content differ. Greater consensus between PCPs and nephrologists 
regarding collaborative care’s potential value, optimal intensity, and preferred content 
are needed. Improved education regarding CKD guidelines may enhance physicians’ 
willingness to collaborate.
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Cost-Effectiveness of Albuminuria-Based ‘Screen-and-Treat’ Strategies  
C. Boersma,1 R. T. Gansevoort,2 P. Pechlivanoglou,1 ST Visser,1 L. T. W. de 
Jong-van den Berg,1 P. E. de Jong,2 M. J. Postma.1  1PharmacoEpidemiology & 
PharmacoEconomics; 2Nephrology, UMC Groningen, Netherlands.


Albuminuria has been proven to be associated with renal disease progression and 
cardiovascular (CV) events. Limited evidence exists on the cost-effectiveness of screening 
the general population for elevated albuminuria. The aim of this study was to estimate the 
cost-effectiveness of ‘screen-and-treat’ scenarios.


A multi-state Markov model was developed to simulate ‘natural-course’ albuminuria-
based progression to dialysis and occurrence of CV-events. Transition probabilities were 
derived from the PREVEND study, an observational, general population based cohort 
study. Cost-effectiveness was estimated for screening the general population on UAE ≥30 
mg/d (microalbuminuria) and UAE ≥300 mg/d (macroalbuminuria) with pre-selection 
on first morning void urinary albumin concentration (UAC) ≥20 mg/L and UAC ≥200 
mg/l, respectively. Costs for screening and (ACEi) treatment minus savings on dialysis 
and CV-events was divided by life-years gained (LYG) over a 8-years period, to render a 
cost-effectiveness ratio.


Among 10,000 subjects screened for UAE ≥30 mg/d 28.5 vs 46.5 CV-events, 6.0 
vs 9.9 CV-deaths and 1.1 vs 1.8 dialysis cases were found for simulating screening and 
treatment vs no screening, and among 10,000 subjects screened for UAE ≥300 mg/d these 
figures were 2.9 vs 4.6 CV-events, 1.0 vs. 1.6 CV-deaths and 0.4 vs 0.7 dialysis cases, 
respectively. This resulted in a cost-effectiveness of €22,000 and €19,900 per LYG for 
screening directed at UAE ≥30 and ≥300 mg/d, respectively. The probability of accepting 
screening for UAE ≥30 mg/d with maximum willingness-to-pay thresholds of €20,000, 
€50,000, and €80,000 per LYG was estimated at 55%, 90%, and 95%, respectively. Limiting 
screening to subjects aged >50 or >60 improved cost-effectiveness. Incremental analyses 
suggest a most optimal cost-effectiveness of screening for UAE ≥30 mg/d, with highest 
absolute reductions in CV-events and dialysis cases.


In conclusion, our analysis suggests a favorable cost-effectiveness of screening and 
treating of elevated albuminuria, whereby screening for UAE ≥30 mg/d is more cost-
effective than screening for UAE ≥300 mg/d.
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Urinary Screening of Asymptomatic Adolescents for CKD in Osaka 
Municipal High School  Tatsuya Shoji,1 Aira Suzuki,1 Tetsuya Kaneko,1 
Katsutaka Mori,2 Kenichi Satomura,3 Yoshiharu Tsubakihara.1  1Kidney Disease 
and Hypertension, Osaka General Medical Center, Osaka, Japan; 2Mori Clinic, 
Suita, Osaka, Japan; 3Pediatric Nephrology and Metabolism, Medical Center 
and Research Institute for Maternal and Child Health, Izumi, Osaka, Japan.


There is no global consensus as to whether screening for CKD should be undertaken 
in adolescents. This is partly because very few population-based studies have been made 
concerning the final diagnosis of adolescents with abnormal urine urinalysis. To elucidate 


the predictive value of proteinuria and/or microscopic hematuria in Osaka municipal school 
urinary screening and whether protein/creatinine ratio improve the predictive value, we 
evaluated final diagnoses made on students with abnormal urinalysis from 2005 to 2007. 
In the first screening, students are instructed to completely empty the bladder at night, and 
early morning urine is sampled to screen for urinary protein and occult blood by the dipstick 
method. For those who have proteinuria or hematuria, second screening is performed. In the 
second screening, fresh urine specimen was examined. For those with dipstick proteinuria, 
urine protein/creatinine ratio (U-PCr) was measured since 2006. Cutoff value for U-PCr was 
defined as 0.30 mg/mg. Students who gave positive results in the second test were referred 
to nephrologists. From 2005 to 2007, we conducted urine screenings on 361,787 students. 
After second screenings, 1,481 gave positive results, and finally 22 were diagnosed to have 
CKD including 13 IgA nephropathy, 3 non-IgA mesangial proliferative glomerulonephritis, 
and others. Predictive value of proteinuria and/or hematuria for CKD was as low as 0.7% 
in 2005, before introducing U-PCr in the second screening. After introducing U-PCr, 
predictive value improved to 2.4% and 3.9% in 2006 and 2007 respectively. Prevalence of 
newly diagnosed CKD through the urine screening was 6.1 case/year per million in these 3 
years. From these observations, we conclude that at least 3.9% of those with asymptomatic 
proteinuria and/or hematuria have CKD in Osaka municipal high school students. U-PCr 
was usefull in improving diagnostic efficacy in urinary mass screening.
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An Update on Renal Replacement Therapy in Europe: ERA-EDTA Registry 
Data from 1997 to 2006  Anneke Kramer,1 Vianda Stel,1 Carmine Zoccali,2 
James Heaf,3 David Ansell,4 Carola Grönhagen-Riska,5 Torbjørn Leivestad,6 
Keith Simpson,7 Runólfur Pálsson,8 Maurizio Postorino,2 Kitty Jager.1  1ERA-
EDTA Registry, Netherlands; 2Renal and Transplantation Unit, Ospedali Riuniti, 
Italy; 3Danish Renal Registry; 4UK Renal Registry; 5Finnish Registry for Kidney 
Diseases; 6Norway Renal Registry; 7Scottish Renal Registry; 8Icelandic Registry 
of Kidney Diseases.


Recent studies indicate a stabilization in the incidence rates of renal replacement therapy 
(RRT) in a number of European countries. The aim of this study was to provide an update 
on the incidence, prevalence and outcomes of RRT in Europe over the past decade.


Twenty-two European national or regional renal registries participating in the ERA-
EDTA Registry from 1997 to 2006, participated in the study. Incidence and prevalence 
trends were analysed with Poisson and Joinpoint regression. Adjusted Cox regression was 
used to examine patient survival.


The total adjusted incidence rate of RRT in the 22 participating registries increased 
from 110.4 pmp in 1997 to 119.8 pmp in 2000, i.e. an average annual percentage change 
(AAPC) of +2.6% (95%CI +1.5 to +3.7%) per year. Thereafter, the incidence increased 
more slowly to 126.2 pmp in 2004 (AAPC: +1.0% (95%CI +0.0 to +2.0%)). Between 
2004 and 2006 the incidence rate of RRT remained stable (AAPC: -0.0% (95%CI -2.2 
to +2.4)). This stabilization in the incidence of RRT is largely due to a decrease among 
patients aged 65-85 years and those with RRT for ESRD due to diabetes mellitus and 
hypertension / renal vascular disease. However, the incidence still increased in patients 
above 85 years with 6.5% per year. The overall adjusted prevalence in Europe continued 
to increase linearly with 2.7% per year.


The risk of death decreased for all treatment modalities, with the most substantial 
improvement in peritoneal dialysis patients (-17% (95%CI -13 to -21%)) and in kidney 
transplant recipients (-16% (95%CI -10 to -22)).


This European study shows that in recent years on average the overall incidence rate 
of RRT has stabilized. The survival of patients on dialysis, and even more, after kidney 
transplantation has continued to improve.
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Alabama’s Uninsured and Undocumented in Need of Chronic Dialysis – 
The Forgotten Few  Denyse Thornley-Brown,1 Andrew C. Rucks,1 Arlene 
Carrasquillo,1 Valerie A. Yeager.1  1Division of Nephrology, U of Alabama at 
Birminghm, Birmingham, AL; 2Dept of Health Care Organization and Policy, 
Birmingham, AL; 3Center for Research in Women’s Health, Birmingham, AL; 
4Dept of Health Care Organization and Policy, Birmingham, AL.


BACKGROUND
This study surveyed nephrologists in Alabama (AL) in order to estimate the number of 


uninsured persons and undocumented immigrants with end stage renal disease (ESRD) in 
need of chronic dialysis. This information is important to stakeholders and policy-makers 
in mitigating the unmet needs for chronic dialysis in the state.


METHODS
Between February and June 2009, we conducted a mail survey of AL nephrologists 


(n=117). The questionnaire assessed the extent to which nephrologists encountered 
uninsured ESRD patients (pts) and inquired how many were undocumented immigrants. 
Respondents were also asked about the frequency with which uninsured ESRD pts were 
successfully admitted to an outpatient dialysis unit.


RESULTS
Fifty nephrologists completed the survey (43% response rate). More than 97% had 


treated uninsured pts in need of chronic dialysis in the preceding 12 months (n = 48). More 
than 75% of nephrologists reported that between 0 and 25% of their uninsured pts were 
undocumented immigrants. Of the 50 nephrologists, 26 (53%) reported that their affiliated 
dialysis units were accepting uninsured pts; 14 (29%) stated that their affiliated units were 
not accepting uninsured pts; 9 were unsure.
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CONCLUSIONS
Almost all responding nephrologists face the challenge of treating uninsured ESRD pts 


in AL. This situation may lead to ESRD pts having no source for dialysis treatment other 
than costly hospital emergency departments and in-patient facilities. This system lends 
itself not only to worse health outcomes and increased risk for comorbidities, but also has 
the potential to increase demand on hospital emergency departments, thereby inefficiently 
utilizing limited health care resources. The overwhelming majority of uninsured ESRD pts 
in AL are citizens, indicating that resources provided by the state are inadequate to meet 
the needs of citizens; the undocumented add marginally to the problem.


Disclosure of Financial Relationships: nothing to disclose


TH-PO460


Geographic Intensity of Poverty and Arteriovenous Fistula Outcomes in 
ESRD Patients  William M. McClellan,1 Haimanot Wasse,1 Ann C. McClellan,1,2 
James Holt,2 Jenna Krisher,3 Lance A. Waller.1  1Emory University, Atlanta, GA; 
2Centers for Disease Control and Prevention, Atlanta, GA; 3ESRD Network 6, 
Raleigh, NC.


Background. Substantial geographic variability in arterioavenous fistula (AVF) use 
exists among treatment centers. Fistula First (FF) is a Centers for Medicare and Medicaid 
Services (CMS) program to increase (AVF) use among ESRD patients. This study describes 
the degree that AVF variations are associated with local area poverty. Methods. Incident 
adult patients in ESRD Networks 5, 6, 8, 11, and 13 starting hemodialysis between June 1, 
2005 and May 31, 2006 were included. 2000 US Census county poverty data was categorized 
into ten groups from the most to the least concentrated area poverty. Incident AVF use and 
patient information were obtained from the Medicare CMS 2728 form. The prevalent AVF 
thirty-month slope of change was calculated from monthly facility reports. The all-cause 
mortality rate was determined from Network records. Results.  28,135 incident patients 
with complete information treated by 1127 hemodialysis centers (33% located in areas of 
concentrated poverty) were included in our analyses. Concentrated county poverty was 
associated with lower treatment center(p=0.001) and individual patient (p<0.05) incident 
AVF rates. Prevalent AVF rates increased substantially over the 30 months from 30.9% to 
38.6% (p<0.001), but the improvement was not associated with concentration of poverty 
(p=0.9519). Individual mortality and facility-specific standardized mortality ratios (SMR) 
increased with increasing poverty and decreased with higher AVF rates. Conclusions. 
There is a strong association between incident AVF and the concentration of poverty in 
the county where a treatment center is located. The association between incident AVF use 
and poverty persists after controlling for other patient risk factors and was observed for 
both individual patients and for treatment center populations. In contrast, the treatment 
center’s rate of increase in prevalent AVF over a 30 month follow-up was not associated 
with the intensity of county poverty, suggesting that poverty effects may not carry over to 
care within a treatment center.
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Medication Regimen Complexity in Patients Receiving Daily Nocturnal 
Home Hemodialysis (DNHD)  Katie E. Pallotta,1 Harold J. Manley,2 Darren W. 
Grabe,1 Thomas M. Giovinazzo,1 Shari Meola,3 Christopher D. Hoy,3 George R. 
Bailie.1  1Department of Pharmacy Practice, Albany College of Pharmacy and 
Health Sciences, Albany, NY; 2VillageHealth Disease Management, Vernon Hill, 
IL; 3Hortense and Louis Rubin Dialysis Center, Inc, Clifton Park, NY.


BACKGROUND: Decreases in certain medications after starting DNHD are well 
documented. Despite taking fewer medications, it is unknown whether these changes impact 
complexity of the overall medication regimen. We examined medication changes in patients 
on DNHD using Medication Regimen Complexity Index (MRCI). This tool considers dosage 
form, administration frequency, and special instructions as a measure of regimen complexity. 
Increasing MRCI scores are thought to equate to increasing complexity.


METHODS: A retrospective analysis of 35 DNHD patients was conducted. 
Demographic and medication information was collected at baseline (before DNHD), on 
day 1 of DNHD, and at 3, 6, 12, 18, and 24 months of DNHD. MRCI score was calculated 
at each time point.


RESULTS: The mean age at onset of DNHD therapy was 54.2 ± 12 years. Eleven 
patients were female and 30 were Caucasian. Patients were prescribed 10.5 ± 4 home 
medications at baseline and 11.8 ± 5 at study end (p > 0.05). At baseline, mean MRCI score 
was 21.7 ± 10 and increased to 27.9 ± 12 at 24 months (p<0.05). Mean MRCI ± SEM at 
each time point is depicted in Figure 1.


CONCLUSIONS: Time on DNHD is associated with significant medication regimen 
changes. According to the MRCI, DNHD patient medication regimens become more 
complex. It is unknown if increasing MRCI adversely affects medication adherence in this 
population, and warrants further study.
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Arteriovenous Fistula Creation in Predialysis Chronic Kidney Disease 
Patients: A Decision Analytic Approach  Swapnil S. Hiremath,1 Milton 
Weinstein,2 Greg A. Knoll.1  1Division of Nephrology, Department of Medicine, 
Kidney Research Centre, The Ottawa Hospital, Ottawa, ON, Canada; 
2Department of Health Policy and Management, Harvard School of Public 
Health, Boston, MA.


The arteriovenous fistula (AVF) has been identified as the optimal access for 
hemodialysis (HD) patients based on significantly better survival as compared to Central 
Venous Catheters (CVC). Timely creation of a primary AVF before the need for dialysis 
therapy would allow adequate time for the AVF to mature and sufficient time to perform 
another access procedure if the first attempt fails, thus avoiding the need for a CVC. 
However, an AVF also may cause steal syndrome and heart failure. Many CKD patients 
are also more likely to die than progress to require HD. A decision analytic model was 
made to evaluate the optimal timing strategy for creation of an AVF in a stage 4 CKD 
patient. The base case was that of a 70 year old man with stage 4 CKD. A Markov model 
was created with multiple health states and the absorbing state of death. The two strategies 
chosen were to create an AVF in all stage 4 CKD patients compared to a wait strategy, 
where CKD patients would start HD with a CVC as required and then be referred for an 
AVF. Estimates and plausible ranges of event probabilities were obtained from published 
articles and expert opinion. The deterministic analysis was done with a Markov cohort 
method with 100,000 patients using TreeAge Pro software. The results of the analysis for 
the base case with the cohort analysis show that the wait strategy resulted in a slightly 
higher quality adjusted life expectancy (QALE) of 39.04 months as compared to the AVF 
strategy of 38.59 months. Sensitivity analyses revealed that the optimal strategy would 
change if the rate of progression was more rapid such as with diabetic nephropathy. Very 
low rates of steal syndrome also made the AVF strategy optimal. Conclusions: Referral 
to have an AVF creation may not be the optimal strategy for those CKD 4 patients with a 
slow rate of progression, such as most non-proteinuric patients. More studies are needed 
to provide accurate estimates of parameters that would affect this decision, such as rates 
of AVF-related ischemia.
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Association of Influenza Immunization with Mortality in 3 ESRD Networks  
T. Christopher Bond,1 Jenna Krisher,2 William McClellan.1,3  1Department of 
Epidemiology, Rollins School of Public Health, Emory University, Atlanta, 
GA; 2ESRD Network 6/Southeastern Kidney Council, Inc, Raleigh, NC; 3Renal 
Division, Emory University School of Medicine, Atlanta, GA.


In order to secure support for vaccination initiatives in the ESRD system, data are 
needed regarding morbidity and mortality due to influenza. We hypothesized that ESRD 
patients who received an influenza vaccination in the 2005-06 season would have a lower 
all-cause mortality rate in the following 12 months. This analysis includes adjustment for 
patient characteristics, comorbidities, and laboratory results reflecting dialysis adequacy 
and anemia status.


The population for this study includes 47,748 patients in ESRD Networks 6, 11, and 
15 who had been receiving dialysis for at least 1 year as of 12/31/2005. Vaccination data 
for each patient from the 2005-06 flu season were collected by centers in response to 
Network requirements. Individual patient and center data were available through the ESRD 
initiation form (CMS 2728) and the annual ESRD facility survey (CMS 2744). Three-month 
laboratory values for albumin, hemoglobin and Kt/V were drawn from reports collected 
by the Elab project. Death and cause of death information through 12/31/2006 is included 
in each patient’s ESRD death notification form (CMS 2746).
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Influenza vaccination status was available for 39,757 patients (83.6%). The death 


rates were 16.4% for vaccinated and 24.7% for unvaccinated patients. Logistic regression 
showed a crude OR for death of 0.598 (95% CI: 0.566, 0.631) for vaccinated versus 
unvaccinated patients. Adjustments for sex, age, race, gender, cause of renal failure, 
baseline comorbidities, insurance and employment status at time of renal failure, and lab 
values for the vaccinated period changed this estimate slightly—to 0.571 (0.536, 0.607). 
An estimate based on correlated analysis to account for clustering by center was similar: 
0.557 (0.512, 0.604).


We conclude that there is a strong association between receipt of the flu vaccine during 
the winter of 2005-06 and subsequent risk of death after controlling for other patient 
attributes and quality of care measures. These observations support continued efforts to 
improve vaccination rates.
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Outpatient IV Antibiotic Use in the U.S. Hemodialysis Population, 
1995 to 2007  Wendy L. St. Peter,1,2 Craig A. Solid.1  1USRDS Coordinating 
Center, MMRF, Minneapolis, MN; 2College of Pharmacy, University of MN, 
Minneapolis, MN.


Background: Hemodialysis (HD) patients are vulnerable to infections and are frequently 
treated with antibiotics. Monitoring antibiotic use trends in dialysis units is important 
to improving patient safety and quality of care. The Dialysis Surveillance Network, a 
voluntary national surveillance system monitoring bloodstream and vascular infections, 
was initiated by the Centers for Disease Control in 1999 to collect information, but only a 
small proportion of dialysis units participate. Methods: Using the United States Renal Data 
System database, we evaluated outpatient (OP) antibiotic use in all dialysis units across 
the U.S. Yearly cohorts (1995-2007) of patients who survived and remained on HD for the 
entire calendar year were identified. OP claims were searched for any type of IV antibiotic 
(IV AB), and were summarized on a yearly basis. Results: Since 1995, the percentage of 
patients receiving at least one IV AB in the OP setting each year has increased steadily 
from 31%, reaching as high as 44% in 2005 and then decreasing slightly. Vancomycin was 
the predominant antibiotic; use decreased from 1995 to 1998 (25 to 20%), but then rose 
gradually to 28% of patients in 2005. Cefazolin use rose steadily from 3% of patients in 
1998 to 18% in 2007. Aminoglycoside use was stable. Claims for at least 2 different IV 
ABs in the same month have also become more common, occurring in at least 1 month a 
year for over 20% of patients (almost half of those receiving IV ABs). Conclusions: The 
use of OP IV ABs has increased over the last 10 years and it appears as though multiple IV 
AB use has also become more common. IV AB use in the OP setting seems to parallel the 
trends seen in dialysis catheter use and infectious hospitalizations in HD patients.


Disclosure of Financial Relationships: grant/research support: Principal Investigator: 
Amgen, Genzyme, Shire.
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Patterns of Medication Use in a Large Cohort of Patients with CKD (Data 
from PIRP Registry): Focus on Medications with Cardiovascular Effects  
Marcora Mandreoli,1 Giulio Malmusi,2 Angelo Rigotti,3 Leopoldo Baldrati,4 
Antonio Santoro,1 PIRP Project.1  1Nephrology, Dialysis and Hypertension, 
Policlinico S. Orsola-Malpighi, Bologna, Italy; 2Nephrology Dialysis and 
Transplantation, Policlinico University Hospital, Modena, Italy; 3Nephrology 
and Dialysis, Ospedale degli Infermi, Rimini, Italy; 4Nephrology and Dialysis, 
Bufalini Hospital, Cesena, Italy.


For about 3 years a regional programme has been active in Emilia Romagna for 
Prevention of Progressive Renal Insufficiency (PIRP), involving the13 nephrology units 
and the General Medicine Physicians (GMPs). Pts’ characteristics (clincal, laboratory, 
therapies, and comorbidities) are recorded in an e-database. One of the aims of the project 
is the use of drugs to prevent CKD progression and cardiovascular (CV) complications. 
Here we describe the prescriptive patterns of some drugs in CKD pts at the time of the 
1st nephrological referral. SETTING: a large cohort of all consecutive pts registered in 
the PIRP database, with an eGFR less than 60 mL/min/1.73 m2 (simplified MDRD) and 
at least 6 months of follow-up.


In the Registry 6,311 pts (65.4%) are recorded. 72% of the pts are > 70 yrs. About half 
of the pts, at the 1st nephrologist referral has 3 or more comorbidities. Anemia (Hb < 11 
g/dL) is already present in 21.7% of the pts.


RESULTS
PRESENCE OF COMORBIDITIES 
AND RISK FACTORS
Diabetes 28%
Hypertension 86%
Previous CD 40%
Hypercholesterolemia 43%
 USE OF DRUGS 
Drug Class ACE-i / ARBs Ca-antagonists beta-blockers ASA Statins ESA
% of patients assuming 
them 72 45 35 25 32 19


This study provides an overview of prescription practices in our Region in a cohort 
of CKD pts. It essentially reflects the prescriptive attitude of the GMPs: the use of the 
drugs blocking the renin-angiotensin system by now seems to be shared also with the 
GMPs, while other drugs of proven efficacy (ASA, statins and beta-blockers) appear to 
be under-used, even though 40% of the pts are affected by prior CVpathology. Statins are 
only prescribed in 24% of the pts with prior ischaemic cardiopathy. There is wide scope 
for collaboration with the GMPs and to implement with them the use of drugs effective in 
the CV protection of CKD pts.
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Screening for Cardiopulmonary Fitness in Patients with Chronic Kidney 
Disease  Brett Kilb,1 Pietro Ravani,2 Sharon Groeneveld,3 Serdar Yilmaz,2 
Stefan Mustata.2  1Faculty of Kinesiology, University of Calgary, Canada; 
2Department of Medicine, University of Calgary, Canada; 3Alberta Health 
Services, Canada.


Low Cardiopulmonary Fitness (CF) predicts mortality in individuals with Chronic 
Kidney Disease (CKD). Peak oxygen uptake (VO2 peak), the ‘gold-standard’ measure of CF, is 
too costly and complex to be implemented in clinical practice. We studied the cross-sectional 
performances of two simpler tests as measures of CF in patients with CKD.


Forty-two stable CKD patients (glomerular filtration rate (GFR) > 20 to < 40 ml/
min/1.73 m2) were administered VO2 peak test, the Duke Activity Status Index (DASI) and 
the Six-minute Walk Test (6MWT) in a blinded fashion. VO2 peak was measured during an 
incremental symptom-limited cardio-pulmonary exercise test. DASI is a 10 minute self-
administered questionnaire developed to assess CF in patients with heart failure. The test 
can be easily performed during an office consultation, but has yet to be validated in CKD. 
The 6MWT is a quantitative evaluation of CF which strongly correlates with VO2 peak in CKD 
patients. VO2 peak was studied as a linear function of DASI score and 6MWT, accounting for 
clinical characteristics. ROC curve analysis was conducted to compare the performances 
of each continuous predictor versus VO2 peak values greater than the mean.


The average (SD) age of the cohort was 60 (13.7) yrs, 58% were male and 47% 
diabetic. Mean (SD) GFR was 36.5 (13.2) ml/min/1.73 m2. At bivariate analyses, there 
was a significant correlation between VO2 peak (mean 16.5; SD 5.2 mL/kg/min) and 
DASI score (r = 0.69, P < 0.001), and between VO2 peak and 6MWT (r = 0.85, P < 0.001). 
Multivariable models of VO2 peak built on each test and adjusted for the same covariates, 
had acceptable R2 square statistics of 0.624 (DASI) and 0.761 (6MWT). The ROC curves 
values confirmed the good performances of the two tests separately (0.892, DASI; 0.946, 
6MWT) and combined (0.968).


Our data suggest that DASI and 6MWT may represent alternative options to study CF 
in CKD patients. Further studies are necessary to confirm their validity and reliability in 
repeated measurements investigations and their prognostic values in longitudinal studies.
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Glycosylated Hemoglobin Testing and Lipid Monitoring Prior to ESRD  
David Zaun,1 David T. Gilbertson,1 Wendy L. St. Peter,1,2 Craig A. Solid,1 Allan 
J. Collins.1,2  1USRDS Coordinating Center, Minneapolis, MN; 2University of 
MN, Minneapolis, MN.


This study investigates the percent of glycosylated hemoglobin (HbA1c) testing in 
patients with diabetes prior to ESRD and lipid monitoring in all patients prior to ESRD 
using Medicare data. Patients included were incident ESRD patients in 2003, 2005, and 
2007 age 67 and above. The study period is the 24 months prior to ESRD. HbA1c testing 
was identified through Current Procedural Terminology (CPT) codes 83036 or 83037 and 
lipid monitoring through CPT codes 80061, 82465, 83715- 83721, or 84478. One ICD-9-
CM diagnosis code from Part A inpatient, skilled nursing, or home health claims, or two 
codes from outpatient or Part B claims was used to define diabetes.


The percent of patients receiving at least one lipid test within a quarter prior to ESRD 
was consistently about 11% higher in 2005 compared to 2003 across all quarters. This 
same trend was not observed when comparing 2005 and 2007 where the difference was 
about 11% higher in 2007 compared to 2005 in the two years prior to ESRD, but decreased 
to almost no difference in the three quarters prior to ESRD. These percents remained 
consistent across all quarters prior to ESRD in 2003 and 2005 but decreased slightly in 
the three months prior to ESRD in 2007.


The percent of patients receiving at least one HbA1c test within a quarter in the two 
years prior to ESRD was also consistently about 11% higher in 2005 compared to 2003 
across all quarters. Although consistently higher in 2007 compared to 2005 the difference 
was only about 0.03% across all quarters.
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Risk factor monitoring prior to ESRD plays an important role in preventing or slowing 
further disease progression. HbA1c testing in patients with diabetes prior to ESRD and 
lipid monitoring for all patients prior to ESRD change little prior to ESRD even though 
adverse CVD events are increasing with advancing CKD.
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The Frequency of CKD Claims and Nephrologist Claims Prior ESRD 
Initiation  Allan J. Collins,1,2 Craig A. Solid,1 David T. Gilbertson,1 Robert N. 
Foley.1,2  1USRDS Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, 
University of MN, Minneapolis, MN.


INTRO: As patients near ESRD, chronic kidney disease (CKD) may be recognized more 
frequently yet preparation for ESRD treatment may be lacking. Referral to a nephrologist 
has been shown to be associated with the use of fewer catheters and improved outcomes. 
We assess how frequently CKD was recognized before ESRD and when nephrology 
referral occurred.


METHODS: We identified 29,955 incident ESRD pts in 2007 who were aged 67 
years or older at initiation with Medicare as their primary payer for the two yrs prior to 
initiation. Using Part A (inpatient) and Part B claims (outpatient), we counted the number 
of CKD claims and the number of claims where the physician code was for a nephrologist, 
and summarized them by quarter. We also addressed visits to primary care physicians, 
cardiologists and all physician visits.


RESULTS: CKD was recognized in 75% of pts as much as 2 yrs before ESRD yet 
only 25% saw a nephrologist 2 yrs before ESRD and only 40% one yr before ESRD. 
Even within 6 months of ESRD, only 50% of pts recognized to have CKD were seen 
by a nephrologist thereby given little time to plan for ESRD and address CKD care. In 
comparison, 65% of the patients saw a primary care physician 2 yrs before ESRD. While 
there is a substantial increase in the percent of patients with each type of claim in the last 
quarter prior to ESRD, this time period would leave limited opportunity to address CKD 
care, risk factor management and planning for ESRD treatment with either form of dialysis 
or vascular access assessment and placement.


CONCLUSIONS: Although pts’ CKD is often recognized up to 2 yrs before ESRD, 
pts are not always referred to a nephrologist. A more complete assessment of monitoring 
of kidney disease, risk factors and treatment is needed to inform primary care on their role 
in managing timely referral of the CKD population.


Disclosure of Financial Relationships: consultant: Amgen Inc.; scientific advisor: 
Amgen Inc.; honoraria: Amgen Inc., AMAG, NxStage, Fresenius, Apothecom/
Axis Healthcare, Quintiles/Innovex, United Resource Network, American Renal 
Management.
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Measuring the Impact of a Quality Improvement Intervention for Influenza 
Vaccination among ESRD Clinics: A Group-Randomized Evaluation  T. 
Christopher Bond,1 Priti R. Patel,2 Jenna Krisher,3 Jan Deane,4 Karen Strott,5 
William McClellan.1,6  1Department of Epidemiology, Rollins School of Public 
Health, Emory University, Atlanta, GA; 2Centers for Disease Control and 
Prevention, Atlanta, GA; 3ESRD Network 6/The Southeastern Kidney Council 
Inc., Raleigh, NC; 4ESRD Network 11/The Renal Network of the Upper Midwest, 
Inc., St. Paul, MN; 5ESRD Network 15/The Intermountain ESRD Network, 
Denver, CO; 6Department of Medicine, Renal Division, Emory University, 
Atlanta, GA.


Patients with end-stage renal disease (ESRD) are considered to be at high risk for 
complications from influenza, but many dialysis centers report < 50% coverage. We report a 
group-randomized intervention to increase influenza vaccination rates in poorly performing 
dialysis centers in ESRD Networks 6, 11, and 15. Facilities with the lowest immunization 
percentages in 2006-07 were selected from each Network (n6 = 30, n11 = 30, n15 = 17) and 
randomly-assigned to “standard intervention” (n=39) or “intensive intervention” (n=38). 
Randomization was stratified by Network, size, and change from 2005-06.


All treatment centers received a report that summarized their immunization percentage 
in comparison to other centers in their Network plus educational materials for staff and 
patients. Centers allocated to intensive intervention also received: 1) 3 educational seminars; 
2) assistance with and review of center-specific action plans; and 3) monthly monitoring 
of plan and rates during 10/2007-5/2008.


There was an 8.4% (p=0.057) mean absolute difference in improvement between 
centers with intensive intervention (+30.4%) versus standard intervention only (+22.0%). 
This is an estimate of improvement due to the multicomponent intervention beyond that 
expected from the standard intervention process. Our results support continued efforts to 
improve vaccination rates via such intensive intervention programs.
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Evaluation of Treatment Needs for Patients on Primary Care CKD Registers  
Natasha J. McIntyre, Richard J. Fluck, Christopher W. McIntyre, Maarten W. 
Taal.  Department of Renal Medicine, Royal Derby Hospital, Derby, Derbyshire, 
United Kingdom.


INTRODUCTION AND AIMS: Since 2006, General Practitioners (GP) in the UK 
have been required to keep a register of patients with Chronic Kidney Disease (CKD) 
Stage 3-5. However, there are few data to describe this unreferred population and their 
treatment needs.


METHODS: We studied 973 patients on GP registers who met KDOQI criteria for 
CKD stage 3, divided into 3A (eGFR 59-45mLs/min/1.73m2) and 3B (eGFR 44-30mLs/
min/1.73m2). Each participant underwent clinical assessment at their GP practice including 
blood and urine testing. Results were reviewed by a Nephrologist and feedback letters 
were sent to GPs. Recommendations were made according to guidance for the treatment 
of adults with early CKD, published by the National Institute for Health and Clinical 
Excellence (2008).


RESULTS: Mean age was 73.0yrs (3A=72.3, 3B=76.0) and 58.6% were female 
(3A=48.8%, 3B=9.8%). Diabetes mellitus was present in 13.1% (3A=9.8%, 3B=3.3%). 
41.1% (n=400) of participants were unaware of their diagnosis of CKD at invitation 
(3A=43%, 3B=32.8%). Advice given is summarised in Table 1.
Table 1. Advice given
Advice Given 3A n=787 % 3B n=186 % All n=973 %
Continue routine follow 
up 446 56.7 77 41.4* 523 53.8
No longer met criteria for 
CKD 3 83 10.5 0 0* 83 8.5
Specific advice for Blood 
Pressure 321 40.8 104 55.9* 405 41.6


Refer to Nephrology 13 1.7 41 22* 54 5.5
Investigate anaemia 57 7.2 20 10.8 77 7.9
Statin therapy for 
dyslipidemia 32 4.1 10 5.4 42 4.3
Advice to stop potentially 
nephrotoxic drug 50 6.4 12 6.5 62 6.4
Investigate microscopic 
hematuria 34 4.3 3 1.6 37 3.8


*P<0.0001 for 3B vs. 3A
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CONCLUSIONS: These data support the use of CKD registers to identify patients 


with CKD for further evaluation and follow up. Our data highlight the need for regular 
review of CKD stage 3 patients as approximately half required intervention to improve 
their management but few required referral to a Nephrologist. Patients with CKD stage 
3B were more likely to require referral or additional treatment than 3A. A substantial 
proportion of patients were unaware of their diagnosis of CKD and this deficiency should 
urgently be addressed.
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Use of Anti-Hypertensive Drugs, Pressure Control and Disease Progression 
in a Large Cohort of Patients with CKD3-CKD4  M. Mandreoli,1 U. Donini,1 
M. Corradini,2 P. Poisetti,3 A. Santoro,1 PIRP Project.1  1Nephrology, Dialysis 
and Hypertension, S. Orsola Malpighi Hosp, Bologna, Italy; 2Nephrology and 
Dialysis, Arcispedale S. Maria Nuova, Reggio Emilia, Italy; 3Nephrology and 
Dialysis, G.da Saliceto Hosp, Piacenza, Italy.


The main therapeutic aims in the management of Chronic Kidney Disease (CKD) pts 
is the use of drugs capable of reducing the CKD progression and reducing cardiovascular 
complications. We examine patterns of the anti-hypertensive drugs (aH-d) in a large cohort 
of pts with CKD 3-4, before and after referral to the nephrologist.


Setting: database of the regional PIRP Project, which contains clinical data relating 
to 6,311 pts (65.4%M) followed in the 13 nephrology units of the Regione Emilia-
Romagna. Pts are stratified according to eVFG (MDRD formula, 4 variables) From 6,311 
pts, 925 hypertensive pts with a follow-up >18 months, and with >3 outpatient vists were 
separated.


RESULTS
CHARACTERISTICS OF THE PTS AT THE 1st AND THE LAST 
VISIT
VISIT N AGE, y VFG, ml/min sCreat, 


mg/dl mean BP, mmHg follow-up, months
1st 925 70.6±13.1 29±11.1 2.31±0.82 98.34±10.5
last 925 73.1±13 25.5±12.6 2.91±1.59 97.41±10.6 30±11
PATIENTS WHO ADDED 1 OR MORE ANTI-HYPERTENSIVE DRUGS


VISIT N follow up, 
months VFG, ml/min absolute ∆ 


VFG
loss of VFG/year, 
mean mean BP, mmHg


1st 175 26.2±10.21 100.4±10.4
last 175 33.6±12 18.7±10.21 -7.32±8.24 -2.6 98.2±11.3
Data expressed as mean±SD


In CKD Pts followed in the PIRP project, aH-d is progressively adjusted in order to 
maintain the BP close to the recommended targets. In about 30 months, a quarter of the 
pts needed the addition of 1 or more aH-d, and at the last observation 59% of the pts was 
undergoing therapy with 3 or more drugs. The pts who required the addition of 1 or more 
anti-hypertensive drugs also had the largest yearly decrease in VFG (-2.6 mL/min). the 
renin angiotensin system-blocker result to be the absolutely most used. In multi-therapy, 
ACE-I/ARBs+ Calcium antagonist +diuretic is the most used association.
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Exploring the Role of microRNAs in Endothelial to Mesenchymal Transition  
Roel Bijkerk,1 Jacques M. G. J. Duijs,1 Kazuki Kobayashi,2 Coen van Solingen,1 
Marko Roeten,1 Hetty C. de Boer,1 Marie Jose Gourmans,2 Peter ten Dijke,2 
Ton J. Rabelink,1 Anton Jan van Zonneveld.1  1Nephrology and Einthoven 
Laboratory for Experimental Vascular Medicine, Leiden University Medical 
Center, Leiden, Netherlands; 2Molecular Cell Biology, Leiden University 
Medical Center, Netherlands.


Background: Endothelial to mesenchymal transition (EndoMT) is an essential process 
in embryonic development of the heart valves and involves dedifferentiation of endothelial 
cells towards a mesenchymal phenotype. In renal failure EndoMT may also occur in the 
adult and contribute to the loss of microvascular capillaries and the progression of renal 
fibrosis. Preventing EndoMT or even reverse this process are a current theme in renal 
research. MicroRNAs (miRNAs) are small 22 nt regulatory RNAs that play a key role in 
tissue specification and development.


Methods: To explore the role of miRNAs in EndoMT we study immortalized mouse 
embryonic endothelial cells (MEEC) that undergo EndoMT when stimulated with TGF-β3. 
To identify differentially expressed miRNAs in EndoMT we profiled miRNAs through 
microarray analysis. In 6 independent experiments MEECs were stimulated for 48 hr. 
with TGF-β3. RNA was isolated, fluorescently labeled and hybridized to an Invitrogen 
NCode miRNA microarray containing over 400 mouse miRNAs. Differential expression 
of microRNAs was confirmed by qRT-PCR.


Results: Upon stimulation with TGF-β3 MEECs show a morphological alteration 
towards a mesenchymal phenotype, up regulation of the mesenchymal marker α-SMA 
(protein and mRNA levels), and down regulation of the endothelial markers CD31 (protein 
and mRNA levels), MECA32 (protein level), and eNOS (mRNA level). Staining for 
F-actin shows stress fiber formation and Sirius Red staining shows increased extracellular 
matrix formation.


Data analysis shows that, while a few miRNAs are up regulated, the expression of a 
number of highly expressed miRNAs is reduced over two fold upon TGF-β3 stimulation 
for 48 hr compared to control cells.


Conclusion: We validated the use of MEECS as a model system for EndoMT. In this 
model several miRNAs were found to be differentially expressed and may be involved in 
the control of the fibrotic phenotype of these cells
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Tenascin-C Promoter Driven Cre-Recombinase Induces LOXP 
Recombination in Renal Medullary Interstitial Cells  Wenjuan He, Yingying 
Wang, Jing Chen, Min Zhao, Matthew D. Breyer, Linda Davis, Chuan-Ming 
Hao.  Medicine/Nephrology, Vanderbilt University, Nashville, TN.


Renal medullary interstitial cells (RMIC) are specialized fibroblast-like cells that 
reside in renal medulla between vasa recta and tubules. Strong evidence suggests that 
the RMICs play an important role in the maintenance of fluid homeostasis and systemic 
blood pressure. COX2, endothelin, angiogensin II are reported to regulate the function of 
cultured RMICs. To explore how RMICs are involved in the body homeostasis in mice, 
we generated a RMIC specific Cre mouse line, which will allow us to selectively delete a 
floxed gene of interest in RMICs in mice.


Micro-array identified selective expression of tenascin-C (TNC) mRNA in RMICs 
of adult mice, which was further confirmed by in situ. A CreER2-IRES-EGFP was hence 
engineered into the tenascin-C gene so that the expression of the CreER2 was driven 
by endogenous tenascin-C gene promoter. No developmental defects were observed in 
the heterozygous tenascin-C driven CreER mice (TNCCreER mice), consistent with the 
published studies that show no gross phenotype in tenascin-C knockout mice.


The reporter EGFP expression in the TNCCreER mice was first examined under 
fluorescent scope. EGFP was only observed in the medulla of the kidney, and co-localized 
with COX2 but not with AQP2 or AQP1, suggesting selective expression in RMICs. To 
further test the Cre-recombinase activity, the TNCCreER mice were bred with ROSA26 
reporter mice. The offsprings carrying both Cre and ROSA26 reporter were treated 
with tamoxifen (1.5mg/mouse) for 2 weeks, and examined by β-gal staining. The Cre-
recombinase activity reporter β-gal activity was restricted to the medulla of the kidney. 
The β-gal positive cells arranged like rug of ladder, and didn’t co-localize with AQP2, 
suggesting selective expression in RMICs. No β-gal activity was detected in TNCCreER 
mice without tomaxifen treatment, suggesting no leaking of the Cre activity.


In summary, we generated an inducible renal medullary interstitial cell specific Cre 
mouse line, which will be a novel tool to examine the biological roles of the RMICs in 
maintaining body homeostasis and regulating systemic blood pressure.
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Regulation of Angiotensinogen Expression by Interferon-γ Via STAT1 
Activation in Primary Cultured Rat Mesangial Cells  Ryousuke Satou, 
Kayoko Miyata, Akemi Katsurada, Omar W. Acres, G. M. Upchurch, Maki 
Urushihara, Hiroyuki Kobori.  Physiology, and Hypertension and Renal Center 
of Excellence, Tulane University, New Orleans, LA.


Overactivity of the intrarenal renin-angiotensin system (RAS) is associated with various 
kidney diseases, including the development of renal inflammation. Elevated intrarenal 
angiotensin II (Ang II) increases intrarenal interferon γ (IFN-γ) levels and induces the 
accumulation of T cells. IFN-γ is known to contribute to the development of glomerular 
injury. Moreover, IFN-γ increases monocyte chemoattractant protein-1 (MCP-1) through 
STAT1 activation in mesangial cells (MCs). However, there is a lack of information on 
the contribution of IFN-γ to the expression of angiotensinogen (AGT), a precursor of 
Ang II, and on its mechanisms in MCs. This study was performed to elucidate the role 
of IFN-γ in AGT expression and its mechanisms. Primary cultured MCs were isolated 
from Sprague-Dawley rats using multiple sieving steps. The MCs were treated with 0-20 
ng/ml IFN-γ for 2, 8 or 24 h. Expression of MCP-1 and AGT mRNA were evaluated by 
real-time RT-PCR. Moreover, expression of AGT protein and activation of STAT1 were 
determined by western blot analysis. IFN-γ treatment augmented MCP-1 expression in 
the MCs (8.99±0.77, relative ratio). Likewise, IFN-γ treatment increased AGT mRNA 
expression. The maximum augmentation of AGT expression was observed with 5 ng/
ml IFN-γ treatment at 8 h (1.87±0.11, relative ratio). The maximum effective dose was 
observed at a progressively lower concentration with time (2 h, 20 ng/ml; 8 h, 5 ng/ml; 
24 h, 2 ng/ml IFN-γ). Additionally, upregulation of AGT protein was shown by western 
blot analysis (1.56±0.15, relative ratio). IFN-γ treatment induced phosphorylation of 
STAT1 from 5 to 60 min. Furthermore, translocalization of STAT1 into the nucleus was 
observed by immunocytochemistry. These results suggest that IFN-γ augments not only 
a proinflammatory cytokine (MCP-1), but also AGT via activation of the JAK-STAT 
pathway in the MCs. This may activate the intrarenal RAS and thus ultimately lead to the 
development of glomerular injury.
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EP4 Receptors for PGE2 in Endothelium Promote Angiotensin II-
Dependent Vasoconstriction  Matthew A. Sparks,1 Artiom Gruzdev,2 Robert 
Griffiths,1 Beverly H. Koller,2 Thomas M. Coffman.1  1Division of Nephrology 
and Department of Medicine, Duke University and Durham VA Medical Centers; 
2Curriculum in Genetics and Molecular Biology, University of North Carolina 
at Chapel Hill.


The lipid mediator prostaglandin (PG) E2 has diverse actions in the kidney affecting 
renin release, vascular tone, and epithelial functions. These effects are mediated by a family 
of four E-prostanoid (EP) receptors (EP1-4), coupled to distinct signaling pathways. Among 
the EP receptors, the EP4 receptor has been suggested to play a role in closure of the ductus 
arteriosus, control of renin release, and in vasodilator actions of PGE2. In the vasculature, 
EP4 receptors are expressed in both endothelial cells (ECs) and vascular smooth muscle 
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cells (VSMCs). To examine the physiological contribution of EP4 receptors in ECs to 
vascular control, we generated mice lacking EP4 receptors specifically in ECs. To this 
end we generated a mouse line with a floxed conditional allele in the EP4 receptor gene 
(Ptger4flox) and deleted receptors in endothelium by crossing these mice with a transgenic 
line expressing Cre recombinase in endothelial cells under control of the Tie-2 promoter. 
Since it has been suggested that EP4 receptors in endothelium promote vasodilation via 
stimulation of nitric oxide release, we first compared acute vascular responses to PGE2 in 
vivo in mice lacking EP4 receptors in endothelium (Endo-EP4 KOs; n=7) to controls (n=9). 
The absence of EP4 receptors in endothelium did not affect acute vasodilator responses to 
PGE2 at doses of 10 µg/kg or 100 µg/kg. By contrast, acute vasoconstriction in response 
to infusion of angiotensin II was significantly attenuated in the Endo-EP4 KOs; the peak 
increase in MAP after 10 µg/kg Ang II was 35±1 mm Hg in the controls compared to 
29±1 mm Hg in the Endo-EP4 KOs (p=0.043). These data suggest that EP4 receptors in 
endothelium do not contribute significantly to vasodilatory responses to PGE2. However, 
they potentiate the vasoconstrictor actions of angiotensin II, suggesting that activation of 
EP4 receptors in the endothelium may promote angiotensin-dependent hypertension.
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Role of Signaling Na/K-ATPase in Cardiotonic Steroid Release and Blood 
Pressure Control  Jiang Tian, Yiliang Chen, Christopher J. Cooper, Deepak 
Malhotra, Joseph I. Shapiro, Zi-jian Xie.  University of Toledo Health Science 
Campus.


Background: Endogenous cardiotonic steroids (CTS) are steroid hormones that cause 
hypertension and cardiac fibrosis in experimental renal failure (Kennedy, Hypertension 
2006). It is known that the Na/K-ATPase, as the cellular receptor of CTS, assembles with 
caveolin-1 and Src to form a signaling complex (Tian, Mol Biol Cell, 2006). To test if the 
CTS and CTS-activated signaling pathway are involved in the sodium loading-induced 
hypertension, we used transgenic mice with a disrupted Na/K-ATPase signaling complex 
and examined blood pressure and MBG responses to sodium loading. Methods and Results: 
Caveolin-1 knock-out mice (cav-1 KO mice) and Na/K-ATPase N-terminal peptide over-
expression mice (NT mice) were used for the experiments to test if signaling function of 
Na/K-ATPase is involved in the regulation of blood pressure after salt loading. We have 
demonstrated that over-expression of Na/K-ATPase N-terminal peptide and caveolin-1 
knockout abolished the signaling function of Na/K-ATPase. Both cav-1 KO mice and 
NT mice were fed a high (4%) NaCl diet. The urine marinobufagenin (MBG) levels were 
measured using a competitive ELISA method. Total MBG excretion was calculated by 
multiplication of MBG concentration and the 24 h urine volume. Blood pressure and 
left ventricle function were assessed with the tail cuff method and echocardiography, 
respectively. The results showed that cav-1 KO mice and NT mice excreted much more 
MBG compared to their wild type control mice after 2 days of sodium loading (20.7+/- 2.6 
pmol/24h in NT mice vs 9.4 +/-1.6 pmol/24h in wild type and 17.6 +/- 4.3 pmol/24h in cav-1 
KO mice vs 7.3+/-2.6 pmol/24h in wild type, both p<0.01). The blood pressure values were 
also significantly higher in the transgenic mice compared to the wild type controls after 
sodium loading (151.5+/-7.6 mmHg in NT mice vs 117.4+/-5.3 mmHg in wild type and 
135.6+/-3.3 mmHg in cav-1 KO mice vs 119.6+/-4.9 mmHg in wild type, both p<0.01). 
Conclusion: The current study suggests that the signaling function of Na/K-ATPase is 
involved in renal salt handling and blood pressure regulation following sodium loading.
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Angiotensin II Infusion Impairs Endothelial Relaxation and Enhanced 
Endothelial Contraction, Microvascular ROS and ADMA in the Rat  Dan 
Wang,1 Xiaoyan Wang,2 Pedro A. Jose,2 Tom Teerlink,3 Christopher S. Wilcox.1  
1Division of Nephrology and Hypertension, Georgetown University, Washington, 
DC; 2Departments of Pediatrics and Physiology and Biophysics, Georgetown 
University, Washington, DC; 3Department of Clinical Chemistry, VU University 
Medical Center, Amsterdam, Netherlands.


Asymmetric dimethylarginine (ADMA, endogenous nitric oxide synthase [NOS] 
inhibitor) and reactive oxygen species (ROS) have been associated with the risk of 
cardiovascular disease (CVD) and chronic kidney disease (CKD). The role of ADMA in 
angiotensin II (Ang II) induced vascular endothelial dysfunction is complex. Therefore, 
we investigated the hypothesis that Ang II increases microvascular ADMA and ROS and 
alters endothelial function from a vasodilatory to a vasoconstrictor pathway. Acetylcholine 
induced endothelial derived relaxation factor (EDRF), hyperpolorization factor (EDHF) 
and contracting factor (EDCF) of mesenteric resistance arterioles (MRA) were assessed in 
a Mulvany-Halperin myograph. Vascular NO and O2


· - activities were assessed by DAF-FM 
and tempo-9-AC fluorescence in male Sprague Dawley rats infused with angiotensin II 
(Ang II rats, 200ng/kg/min for 14 days, n=6) and vehicle controls (n=6). Results (Mean 
± SEM): Ang II infusion decreased EDRF (18± 5 vs 54± 6%, p<0.001) and EDHF (8±3 
vs 29 ± 3%, P<0.01) responses and NO activity (1.0 ± 0.1 vs 1.6 ± 0.2%, p<0.01) yet 
enhanced EDCF (23 ± 5 vs 5 ± 5%, p<0.001) responses and endothelin-1 stimulated ROS 
production (2.5 ± 0.7 vs 0.5 ± 0.3 units, p<0.01) and tissue ADMA level in MRAs (452 ± 
53 vs 260 ± 71pmol/mg protein, p<0.05) without an effect on plasma ADMA (593 ± 126 
vs 510 ± 46 nmol/L, p=ns). Ang II infusion increased the protein expression in MRAs for 
p22phox (158 ± 21 vs 100± 7 % of control density) and reduced eNOS (32 ±8 vs 100±15% of 
control density). We conclude that prolonged Ang II impairs the microvascular endothelial 
relaxation pathway by inhibiting eNOS expression and enhancing microvascular ADMA 


which is replaced by an endothelial contraction pathway by enhancing NADPH oxidase 
expression and ROS generation. These processes may underlie hypertension and its CVD 
and CKD consequences.
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Telmisartan Decreases Renal Inflammation and Injury to a Greater 
Extent Than Valsartan in Cardiometabolic Syndrome  John D. Imig, Joshua 
Steinbart, Sean Shaw.  Medical College of Wisconsin.


Hypertension, insulin resistance and inflammation characterize the cardiometabolic 
syndrome and these complications are largely responsible for progression of organ damage. 
The number of patients with cardiometabolic syndrome is escalating and this disease is 
commonly treated with multiple pharmacological interventions. An approach that holds 
promise is therapies that can effectively treat more than one component of this syndrome. 
Telmisartan has this potential because it is an angiotensin receptor blocker (ARB) that 
has selective, partial PPARγ agonistic activity. The present study compared telmisartan 
(10 mg/kg/d) to valsartan (10 mg/kg/d), an ARB without PPARγ activity, on renal injury 
in cardiometabolic syndrome. Spontaneously hypertensive rats (SHR) were fed either 
high fat (HF, 36% fat) or a normal fat (NF, 7% fat) diet and treated with an ARB from 
8 to 18 weeks of age. At the end of the 10-week period blood pressure was 190 ± 3 and 
192 ± 4 mmHg in the NF and HF SHR respectively, indicating HF diet did not alter blood 
pressure. Blood pressure was lowered to a slightly greater extent by telmisartan in NF SHR 
and HF SHR. After ten weeks on the HF diet SHR weighed 368 ± 5g compared to 328 
± 7g in NF SHR. Telmisartan but not valsartan significantly reduced weight gain in HF 
SHR. Urinary albumin excretion, a marker for renal injury increased to 84 ± 8 mg/d in HF 
SHR compared to 54 ± 9 mg/d in NF SHR. Although valsartan and telmisartan decreased 
levels to a similar extent in NF SHR, telmisartan (23 ± 5 mg/d) was more effective than 
valsartan (45 ± 3 mg/d) in lowering albumin excretion in HF SHR. MCP-1 excretion was 
also higher in the HF SHR (24 ± 2 ng/d) compared to NF SHR (14 ± 5 ng/d). Telmisartan 
significantly decreased MCP-1 in HF SHR and NF SHR. In contrast, valsartan did not 
decrease MCP-1 in NF SHR and decreased MCP-1 to a lesser extent in HF SHR. Renal 
histology revealed that telmisartan decreased glomerular damage to a greater extent than 
valsartan in the HF SHR. Taken together, our data demonstrate that telmisartan was more 
effective than valsartan in decreasing body weight gain, renal inflammation and renal injury 
in a cardiometabolic syndrome animal model.
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Abnormal Vascular Programming of Acid Arachidonic Metabolism Could 
Explain Hypertension in Rats Exposed in Utero to Maternal Diabetes  Céline 
Fassot,1 Jean-Paul Duong Van Huyen,1,2 Emilie Vessieres,1 Claudine Perret,1 
Stéphane Laurent,2 Daniel Henrion,3 Martine Lelièvre-Pégorier.1  1INSERM 
U872, Centre de Recherche des Cordeliers, Paris, France; 2HEGP, Paris, 
France; 3INSERM 771, UMR CNRS 6214, Angers, France.


Epidemiologic studies have demonstrated that cardiovascular risk is not only determined 
by conventional risk factors of importance in adult life, but also by early life events resulting 
of re-settings of key physiological functions.


We previously demonstrated that in utero exposure to maternal diabetes induces a 
salt-sensitive hypertension in the offspring associated with a decrease in renal function in 
adulthood. High-salt diet experiments show an alteration of renal Na handling that may 
be explained by a fetal reprogramming of tubular functions in association or as a result of 
the inborn nephron deficit induced.


We now identified a specific gene expression profile of the thoracic aorta at a pre-
hypertensive stage (3 months) in favour of vasoconstriction, which could also explain the 
development of hypertension in the adult offsprings.


We found an increase of CYP4f2 (however we failed to confirm its up-regulation at the 
protein level), and a decrease by 50 percent of the prostacyclin (IP) receptor at messenger 
and protein levels in aorta of rats exposed to maternal diabetes (DMO) compared to rats 
from control mothers (CMO).


We demonstrated the functional implication of this down-expression of the IP receptor 
in a pharmacological study using a prostacyclin analogue: Iloprost (iv, 4 ng/kg/ml). Indeed, 
we showed that, even before the onset of hypertension, SBP reduction in response to Iloprost 
was attenuated in DMO rats (-10.7 % vs -21.3 % in CMO, p<0.05). In parallel, we studied 
vascular reactivity and myogenic response of carotid and mesenteric arteries of 18-months-
old CMO and DMO. At this later stage, we found similar results, i.e. vasodilation in response 
to Beraprost was reduced in DMO, and myogenic response was increased.


In this study, we clearly demonstrated a fetal programming of the vessels, which could 
explain the development of hypertension and a re-setting of physiological functions in adult 
rats exposed to maternal diabetes.
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Estrogen Receptor-beta Dependent Regulation of Blood Pressure 
Independent Cardiac Hypertrophy in DOCA-Salt Mice  Dennis Gürgen,1 
Björn Hegner,1 Lyubov Chaykovska,1 Rusan Catar,1 Angelika Kusch,1 Ulrich 
Kintscher,3 Volkmar Gross,2 Friedrich Luft,2 Duska Dragun.1  1Nephrology 
and Intensive Care Medicine, Charité, Berlin, Germany; 2Experimental and 
Clinical Research Center, Charité, Berlin, Germany; 3Pharmacology, Charité, 
Berlin, Germany.


Attenuated renal and cardiac pathology in pre-menopausal women is attributed to 
less severe and more delayed hypertension. We described more pronounced renal and 
myocardial hypertrophy (MH) in male mice after deoxycorticosterone acetate (DOCA) 
+ salt treatment even after blood pressure normalization depending on the calcineurin 
pathway. We now sought to analyze the contribution of estrogenreceptor beta (ERβ) on the 
observed sex differences. Blood pressure independent MH was induced in ERβ-/- female 
and male mice and their wild type (WT) littermates by uninephrectomy, 6-weeks release 
DOCA-pellet, 1% NaCl and hydralazine in drinking water. Radiotelemetric blood pressure 
recordings excluded blood pressure differences in all groups. Body composition analysis 
with MRI excluded sex-specific differences in volume retention. ERβ had no influence in 
male mice, as male WT and ERβ-/- mice had similar hypertrophic indices after DOCA + 
salt. In contrast, female ERβ-/- mice developed more pronounced renal hypertrophy and 
maladaptive MH than their WT littermates. More severe MH in female ERβ-/- mice was 
reflected by increased levels of brain natriuretic petide (BNP). MH in WT and even more in 
ERβ-/- females was accompanied by elevation of TGFβ indicating a greater fibrotic response. 
MCIP-1, a positive modulator of calcineurin signalling was upregulated in DOCA + salt 
treated male WT and female ERβ-/- mice but not in treated male ERβ-/- and female WT 
mice indicating an inversion of maladaptive calcineurin signalling in ERβ-/- animals.Our 
results provide evidence for functional importance of ERβ in the regulation of compensatory 
renal hypertrophy and maladaptive MH in normotensive female DOCA/salt mice. ERβ 
dependant actions in terms of modulation of calcineurin signalling seem to be essential 
for protective responses in females. Our findings may provide a rationale for sex-specific 
therapeutic strategies to prevent MH in chronic renal diseases.
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Development of TEMPOL-Containing Nano-Particle for Continuous 
Superoxide Scavenging and Antihypertension  Aki Hirayama,1 Toru 
Yoshitomi,2 Atsushi Ueda,3 Hirofumi Matsui,4 Shigeru Owada,5 Kazumasa 
Aoyagi,1 Yukio Nagasaki.2  1Center for Integrative Medicine, Tsukuba University 
of Technology, Tsukuba, Japan; 2Institute of Materials Science, University 
of Tsukuba, Japan; 3Namegata District General Hospital, Japan; 4Graduate 
School for Comprehensive Human Sciences, University of Tsukuba, Japan; 
5Asao Clinic, Japan.


Nitroxyl radicals such as TEMPO are widely used in animal experiments, however 
the in vivo half-lives these radicals are less than a minute. Using the techniques of drug 
delivery system, we have developed TEMPO radical containing nano-particle (RNP) for 
constant antioxidative and antihypertensive effects.


RNP was synthesized as a micelle containing TEMPO in the core and poly(ethelenglycol)-
poly(chloromethylstyrene) chains as its outer shell. We also synthesized pH-sensitive RNP 
(pH-RNP) which possessed TEMPO self-releasing system in an acidic circumstance by 
modifying the core structure.


The average diameter of synthesized RNP was 40 nm. RNP showed less toxicity than 
TEMPO or 4-amino-TEMPO. The LD50 value of RNP was approximately 600 mg/kg in 
mice. pH-RNP released its internal TEMPO in the circumstances of pH 6 or lower. The 
half-lives of RNP and pH-RNP in plasma were 5.7 hours and 20 minutes and significantly 
longer than that of TEMPOL (less than a minute). After a single intravenous injection of 
RNP, the internal TEMPOL radical and its superoxide-scavengable metabolites are stably 
observed in the kidney, liver, heart, lung and spleen of the mice until 6 hours, while those 
of TEMPOL were disappeared within an hour. RNP also showed significantly longer 
antihypertensive effect than TEMPOL.


These results indicate that RNP has stronger antioxidative and antihypertensive effects 
than uncovered TEMPOL. Since the toxicity of RNP is quite low, RNP has strong potential 
as a new strong antioxidative and antihypertensive drug.
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Akita Mice, a Model of Type 1 Diabetes, Develops Hypertension and 
Cardiovascular Abnormalities: Prevention by Chronic Vitamin B 6 Therapy  
Meghan Pantalia,1 Bonnie Eby,1 Becky Pennington,2 Shradha Rathi,1 Shuangxi 
Wang,1 Pedro Lozano,2 Kai Lau.1,2  1Medicine, University of Oklahoma Health 
Sciences Center, Oklahoma City, OK; 2OKC VA Medical Center.


Akita mice are born deficient of insulin and diabetic. One putative set of mediators 
for the pathobiology of diabetic complications is advanced glycation end-products 
(AGE). Vitamin B 6 is known to inhibit AGE formation & shown to ameliorate end-organ 
dysfunctions in diabetes. We tested the hypothesis that chronic vitamin B 6 therapy is 
cardiovasculo-protective in vivo. In 4 groups of mice and at 5, 8 & 10 mon, we measured 
arterial blood pressure (BP) by tail-cuffs, using the computerized system by Visitech, and 
assessed left ventricular (LV) functions by echocardiogram. Wild type non-diabetic & 
Akita males were randomzied to receive vitamin B 6 or nothing starting at 7 weeks. Akita 
mice developed significant systolic (S) hypertension at 5 mon (119 vs. 111 torr) & 8 mon 
(127 vs. 109 torr). Diastolic (D) BP (85 vs. 74 torr) & mean arterial BP (MABP) (99 vs. 
86 torr) were also elevated in 8-mon-old diabetics. In Akita mice, vitamin B 6 normalized 
SBP at both ages (114 torr), and controlled DBP (68 torr) & MABP (83 torr) at 8 mon 
of age. On echocardiography, 5-mon-old Akita mice had significantly reduced LV end-
diastolic (ED) volume (V) (20.6 vs. 35.7 mm3), stroke volume (SV) (15 vs. 29 mm3), & 
cardiac output (CO) (7 vs. 13 ml/min). Vitamin B 6 preserved & normalized completely 
the LVEDV (37 mm3), SV (27 mm3), & CO (12 ml/min). LVEDV, SV, & CO remained 
reduced at 10 mon but kept fully normal by vitamin B6 in these Akita diabetics. Total 
peripheral vascular resistance was markedly increased in Akita mice (15 vs. 8 torr.min /
ml) but maintained normal at 9 by vitamin B 6. Vitamin B 6 did not alter the hematocrits 
or hyperglycemia of Akita mice. In conclusion, the chronic diabetes in Akita mice results 
in progressive endothelial dysfunctions, characterized by elevated vascular resistance, 
systemic hypertension, and myocardial abnormality. Consistent with its known inhibition 
of AGE formation, vitamin B 6, if initiated early in the course of diabetes, prevents the 
development of these cardiovascular complications.
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Temporal Activation of Interleukin-23/Interleukin-17 Axis in the Heart 
and Kidney DOCA/Salt Rats Is Prevented by Spironolactone  Juan P. 
Peña,1 Cristián Amador,2 Magdalena González,1 Luis F. Michea.1,2  1FONDAP 
Center for Molecular Studies of the Cell, Universidad de Chile, Santiago, 
Chile; 2Millennium Nucleus on Immunology and Immunotherapy, Universidad 
de Chile, Santiago, Chile.


High plasma levels of aldosterone result in hypertension and a proinflammatory 
phenotype of the heart and kidney. Interleukin-17 is the main effector cytokine of a 
new inflammatory axis implicated in chronic inflammation and autoimmunity. Recent 
evidence showed activation of IL-17 axis in cardiovascular disease. We hypothesized that 
MR activation by deoxycorticosterone acetate (DOCA)/salt treatment induces a temporal 
activation of IL-17 axis in heart and kidney. Three groups of uninephrectomized male 
Sprague-Dawley rats (n=4) were studied for 8 and 16 days with the following treatments: 
1) Vehicle, 2) DOCA (0.5mg/0.1kg) + 0.9% NaCl/0.3% KCl in drinking water (DOCA/
salt), and 3) DOCA/salt + spironolactone (50 mg/kg/d). Our results showed that beginning 
at day 4 of DOCA/salt treatment, systolic blood pressure was significantly increased 
(159 ± 8.3mmHg vs. vehicle 116 ± 7.1mmHg, p<0.001), with cardiac perivascular and 
renal infiltration of T CD4+ lymphocytes (day 8). mRNA expression of TGF-β1, a Th17 
differentiation cytokine, was elevated in heart and kidney of DOCA/salt rats at day 8, 
whereas mRNA transcripts of cytokines secreted by Th17 cells (IL-17, p19 subunit of 
IL-23, and IL-1β) were more abundant in these tissues at 16 days of treatment. Protein 
expression of IL-17 was increased in heart and kidney at day 16. Spironolactone treatment 
prevented the development of hypertension organ infiltration of CD4+ T cells, and mRNA 
expression of cytokines from the IL-23/IL-17 axis in all cases. These results suggest that the 
proinflammatory cardiac and renal phenotype of DOCA/salt rats includes the activation of 
IL-23/IL-17 axis in a temporal fashion, which is prevented by spironolactone. (Supported 
by FONDECYT 1090223, Millennium Nucleus on Immunology and Immunotherapy 
P04/030F, FONDAP Center for Molecular Studies of the Cell 15010006).
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Regulation of the Epithelial Sodium Channel (ENaC) by Exercise 
Induced Decreases in Renal Sympathetic Nerve Activity in Renovascular 
Hypertension  Noreen F. Rossi,1,2 Haiping Chen,1 Bruce Linebaugh,1 Kyle 
Smith,1 Robert A. Augustyniak.1,3  1Internal Medicine and Physiology, Wayne 
State University School of Medicine, Detroit, MI; 2Research, John D. Dingell 
VA Medical Center, Detroit, MI; 3Physiology, Oakland University William 
Beaumont School of Medicine, Rochester, MI.


Exercise training decreases mean arterial pressure (MAP) in humans and rat models of 
hypertension, such as the two-kidney one-clip (2K-1C) rat. We have shown that ExT has 
a sympathoinhibitory effect on renal sympathetic nerve activity (RSNA) in sham-clipped 
(sham) and 2K-1C rats. Renal denervation is known to decrease MAP and increase Na 
excretion. The distal nephron is highly innervated and ENaC could respond to changes 
in RSNA. We therefore tested the hypothesis that 12-wk wheel ExT decreases ENaC 
abundance in 2K-1C rats. Six-week old sham and 2K-1C rats were randomly assigned 
to standard cages (sedentary, Sed) or with running wheels (ExT). MAP was assessed by 
telemetry. ExT rats averaged ∼4000 m/d. After 12 wks, ExT decreased MAP in 2K-1C: 
190.2±10.4 (Sed) vs 169.8±5.9 mmHg (ExT), but not in sham rats. Cortex and medulla 
were processed and evaluated for ENaC subunits by western blot. In the non-clipped 
kidney, cortical ENaCα was 2-fold higher in Sed 2K-1C vs Sed sham rats. ExT 2K-1C 
rats displayed a 50% decrease in ENaCα vs Sed 2K-1C. In contrast, ENaCα was 2-fold in 
ExT sham vs Sed sham rats. Likewise, ENaCγ was higher in Sed 2K-1C vs Sed sham. ExT 
sham rats did show ∼50%increase in ENaCγ vs Sed sham rats but ENaCγ in was similar in 
ExT and Sed 2K-1C. ENaCβ did not differ among groups. Medullary ENaC gave similar 
results. NaCl co-transporter NCC was increased in the 2K-1C rats vs sham but was not 
changed by ExT. Changes in ENaCα abundance parallel those seen with renal denervation 
in sham and 2K-1C rats. ENaCβ and γ subunits did not change with denervation. Thus, 
ExT induces a decrease in ENaCα and γ subunit abundance in 2K-1C hypertensive rats. 
This is distinctly opposite to the effect on ENaC with ExT in sham-clipped rats suggesting 
that neural plasticity occurs in renal artery hypertension and may be influenced by regular 
exercise. Supported by grant HL-079102.


Disclosure of Financial Relationships: nothing to disclose


TH-PO485


Influence of Salt Status on the Rac1-Mediated Mineralocorticoid Receptor 
Activation  Shigeru Shibata, Miki Nagase, Shigetaka Yoshida, Wakako 
Kawarazaki, Maki Takeuchi, Ken-ichi Ishizawa, Toshiro Fujita.  Department 
of Nephrology and Endocrinology, University of Tokyo, Bunkyo-ku, Tokyo, 
Japan.


We have previously shown that small GTPase Rac1 positively regulates 
mineralocorticoid receptor (MR) signaling, which contributes to the renal phenotype of 
mice lacking Rho GDP-dissociation inhibitor α (RhoGDIα) (Shibata S et al. Nat Med 
2008). In this study, we have investigated the influence of salt status on the Rac1-mediated 
MR signaling, because inappropriately high salt status is known to augment MR-mediated 
organ damage. To do this, RhoGDIα knockout mice at 4 weeks of age were fed a high salt 
diet. Blood pressure, urinary albumin excretion, and renal Rac1 activity were assessed at 
8 weeks of age.


Blood pressure was not elevated in wild-type mice fed a high salt diet whereas salt-
loaded RhoGDIα knockout mice showed significant blood pressure elevation, indicating 
the increased salt-sensitivity of blood pressure in this model. In addition, four weeks of 
salt loading induced marked increase in the albuminuria of RhoGDIα knockout mice, with 
aggravation of the histological damage of the kidney. Intriguingly, elevated Rac1 activity 
in the kidney of RhoGDIα knockout mice at 8 weeks of age was further enhanced by 
high salt. Furthermore, administration of a selective MR antagonist could ameliorate the 
albuminuria and renal damage of the salt-loaded RhoGDIα knockout mice. In conclusion, 
high salt status induces blood pressure elevation and aggravates the renal damage in 
RhoGDIα knockout mice, which could at least in part be attributable to the augmentation 
of Rac1-mediated MR activation.
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Cyp1a1-Ren2 Transgenic Rats with ANG II-Dependent Malignant 
Hypertension Exhibit Maintained Kidney Angiotensinogen mRNA 
Expression and Elevated Prorenin Receptor Levels  Dustyn E. Williams, 
Kim Kavanagh, Porcha D. Davis, Minolfa C. Prieto, Kenneth D. Mitchell.  
Physiology, Tulane University School of Medicine, New Orleans, LA.


The Cyp1a1-Ren2 transgenic rat [TGR(Cyp1a1Ren2)], an inducible model of ANG II-
dependent hypertension by activation of the inserted Ren2 gene with dietary administration 
of the aryl hydrocarbon, indole-3-carbinol (I3C), exhibits increased ANG II content in 
kidney cortex and medulla due in part to internalization mediated by AT1R, as well as 
potentially de novo intrarenal ANG II formation. We have suggested that coordinated actions 
among angiotensinogen (AGT)-derived from proximal tubules and renin and prorenin 
receptors [(P)RR] present in collecting ducts (CD) may help explain increased de novo 
intrarenal ANG II formation in ANG II-dependent hypertension. In this study, we examined 
the gene expression of AGT, (P)RR and renin in the CD of Cyp1a1-Ren2 rats (n=4) fed 
a normal diet containing 0.3% I3C for ten-days to induce ANG II-dependent malignant 
hypertension in an attempt to correlate them with the elevated intrarenal ANG II levels. 
AGT mRNA levels measured by qRT-PCR were not different between hypertensive Cyp1a1-


Ren2 rats and normotensive rats (n=4) (AGT=0.75±0.15 AU vs. 1.00±0.1 AU). Although, 
kidney medulla renin content in the hypertensive rats was similar to that in normotensive 
rats (3067±414 vs. 3398±420 µg ANG I/hr/g), kidney cortex renin content was significantly 
elevated in the hypertensive rats (659±36 vs. 470±35 µg ANG I/hr/g, P<0.01). Importantly, 
(P)RR mRNA and protein levels were higher (P<0.05) in renal medulla of hypertensive 
Cyp1a1-Ren2 rats than in control rats [(mRNA: 3.7±0.3 vs. 1.9±0.1 AU) (protein: 2.10±0.0 
vs. 1.00±0.0 DU)]. Thus, the elevated intrarenal ANG II levels in hypertensive Cyp1a1-
Ren2 rats are associated with maintained medullary renin content and AGT mRNA levels, 
elevated cortical renin content and increased medullary (P)RR mRNA and protein levels. 
Such maintained intrarenal AGT generation and medullary renin content together with the 
increased cortical renin content and elevated medullary (P)RR levels likely contribute to 
the elevated intrarenal ANG II levels in hypertensive Cyp1a1-Ren2 rats.
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Transient Augmentation of Endothelial Progenitor Cell Function in Early 
Renovascular Hypertension  Xiang-Yang Zhu, Victor Urbieta, James D. Krier, 
Amir Lerman, Lilach O. Leramn.  Nephrology & Hypertension, Mayo Clinic, 
Rochester, MN.


Background: Endothelial progenitor cells (EPC) play an important role in endothelial 
repair and vascular regeneration, and constitute a defense mechanism aimed to curtail target 
organ injury. However, their function might deteriorate during exposure to risk factors. This 
study tested the hypothesis that the early renovascular hypertension (RVH) modulates the 
temporal pattern of EPC function that deteriorates with disease duration. METHODS: RVH 
was induced in domestic pigs by unilateral renal artery stenosis. Circulating mononuclear 
cells were isolated from peripheral blood after 3, 6, and 12 weeks of RVH or normal control. 
Plasma renin activity (PRA) and soluble VEGF receptor-1 (sFlt-1, a VEGF inhibitor) were 
measured in plasma. After culture in endothelial specific media, EPC function was evaluated 
by proliferation and tube formation, and by expression of VEGF and EPC homing signal 
receptors (CXCR-4 and Tie-2). RESULTS: Compared to normal, blood pressure peaked 
at 3 weeks, and slightly declined but remained higher than normal throughout the study. 
Systemic PRA and VEGF increased after 3 weeks of RVH and returned to normal level 
by 12 weeks, while sFlt-1 reciprocally decreased after 3 weeks of RVH, and returned to 
normal levels by 12 weeks.


RVH EPC showed enhanced proliferation, tube formation, and VEGF expression that 
peaked at 3 weeks, but all returned to normal after 12 weeks of RVH. Furthermore, at 3 
weeks EPC showed more CXCR-4 and Tie-2 positive cells compared to 12 weeks RVH, 
indicating homing capability to injury sites. CONCLUSION: A transient enhancement 
of EPC function at early RVH may contribute to compensatory vascular adaptation in 
renovascular hypertension, but is lost as hypertension continues.


Disclosure of Financial Relationships: nothing to disclose


TH-PO488


Regulation of Catecholamine Release by the Novel Plasminogen Receptor, 
Plg-RKT  Hongdong Bai,1,2 Nagyung Baik,3 William B. Kiosses,3 Lindsey A. 
Miles,3 Robert J. Parmer.1,2  1University of California, San Diego, CA; 2VA 
San Diego Healthcare System, San Diego, CA; 3Scripps Research Institute, 
La Jolla, CA.


Catecholamine release by the sympathoadrenal system is negatively regulated by 
prohormone cleavage products formed from plasmin-mediated proteolysis, and local 
generation of plasmin is markedly enhanced when plasminogen is bound to the surface 
of catecholaminergic cells. Using a proteomics approach, we recently identified a novel 
transmembrane plasminogen receptor, Plg-RKT. Here, we investigated the expression 
and subcellular localization of Plg-RKT, and examined the role of Plg-RKT in cell surface 
plasminogen activation and regulation of catecholamine release. In western blots, Plg-RKT 
was highly expressed in murine adrenal gland, bovine adrenomedullary chromaffin cells 
and PC12 pheochromocytoma cells. PC12 cells were transfected with an expression vector 
encoding Plg-RKT fused in-frame to GFP. Confocal analysis of the transfectants demonstrated 
that the GFP signal was present at the cell membrane and colocalized with wheat germ 
agglutinin, a surface marker. Control cells transfected with vector alone exhibited a 
cytoplasmic distribution of the GFP signal. Cells overexpressing Plg-RKT stimulated 
plasminogen activation in a cell concentration-dependent fashion and plasminogen activation 
was enhanced 4-fold compared to control transfected cells. In functional secretion assays, 
nicotine-evoked 3H-norepinehprine release was markedly decreased (by 51±2%, P<0.001) 
from cells overexpressing Plg-RKT, compared with control transfected cells. In conclusion, 
the novel plasminogen receptor, Plg-RKT is present on the surface of catecholaminergic cells 
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and functions to stimulate plasminogen activation and modulate catecholamine release. 
This novel receptor thus represents a new mechanism and novel control point for regulating 
the interface between plasminogen activation and sympathoadrenal function. These results 
suggest major interactions between catecholaminergic and fibrinolytic pathways that may 
substantially influence catecholamine release and have important implications for disease 
states characterized by altered sympathoadrenal activity such as essential hypertension.
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Pressure-Flow Relationships and Transfer Functions in Kidneys of 
Conscious Rats Receiving the NO Synthase Inhibitor, L-NAME  Anil K. 
Bidani,1 Hector Licea-Vargas,1 Mohammad Abu-Naser,2 Jianrui Long,2 Geoffrey 
Williamson,2 Karen A. Griffin.1  1Medicine, Loyola University Chicago and 
Hines VA Hospital, Maywood, IL; 2Electrical and Computer Engineering, 
Illinois Institute of Technology, Chicago, IL.


Chronic NO synthase inhibition with L-NAME has been widely used as a model 
to investigate pathogenesis of hypertensive renal damage and the role of NO in renal 
hemodynamic regulation. However, limited data is available regarding the pressure-flow 
relationships and transfer functions in conscious rats receiving L-NAME. These were 
examined in male Sprague-Dawley rats (Harlan, weight ∼250g) that had been chronically 
instrumented for at least 1 week before for BP (radiotelemetry) and RBF (transonic flow 
probes) measurements (n=8). One to 4 simultaneous 2-4 hour recordings of BP and RBF 
waveforms at 200 Hz were obtained at intervals of 24-48 hours at baseline. The recordings 
were repeated after the rat had received L-NAME (100mg/L of drinking water) for at least 
72 hrs. Additional recordings were similarly obtained after 200mg/L of L-NAME (n=4) 
and 500mg/L (n=3). Results are Mean + SE.


Mean Pressure RBF RVR
(n=8) mmHg ml/min ml/min/mmHg
Baseline 115.3±2.0 5.3±0.31 22.7±1.1
L-NAME (100mg/L) 135.2±4.1∗ 5.0±0.24 27.8±1.6∗
∗p < 0.02 maximum vs baseline


Although significant dose-dependent increases in BP and renal vascular resistance 
(RVR) were seen as expected, very modest effects were seen on RBF in these conscious 
rats indicating that the increases in RVR were predominantly autoregulatory. However, 
with the highest dose of L-NAME of 500mg/L (n=3), mean arterial presure incrased from 
116±5.5mmHg to 157±8.4mmHg and RBF decreased from 5.1±0.3 to 3.5±0.4 ml/min. 
Transfer function analysis similarly showed no significant effects on the magnitude and 
operational frequency of the myogenic and TGF response peaks with L-NAME intake 
of 100mg/L or 200mg/L. But, with the L-NAME 500mg/L, the magnitude of myogenic 
resonance peak was enhanced. These data suggest that significant differences in the dose 
response relationships may be present between conscious and anesthetized animals for the 
renal hemodynamic effects of NOS inhibition.
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New Aspect of Calcium Channel Blockers; How Azelnidipine Inhibits 
Mineralocorticoid Receptor Activity  Wakako Kawarazaki, Miki Nagase, 
Kenichi Ishizawa, Maki Takeuchi, Shigetaka Yoshida, Shigeru Shibata, Toshiro 
Fujita.  Department of Nephrology and Endocrinology, University of Tokyo 
Graduate School of Medicine, Tokyo, Japan.


Purpose: The aldosterone/mineralocorticoid receptor (MR) system plays a pathogenetic 
role in chronic kidney disease. A recent study showed that several dihydropyridine calcium 
channel blockers (CCBs) have MR antagonist activity. Our study was designed to evaluate 
MR antagonist activity of azelnidipine and clarify the underlying mechanism.


Methods: HEK293 cells were transiently transfected with the expression plasmids 
encoding human MR and the mineralocorticoid response element-driven luciferase 
reporter. After pretreatment with azelnidipine (Aze), amlodipine (Aml), olmesartan (Olm), 
spironolactone (Spi) (1x10-9 to 1x10-5 mol/L), or vehicle, cells were exposed to 1x10-9 
mol/L aldosterone or vehicle, and luciferase reporter activity was assayed. For evaluation 
of nuclear trafficking of MR, cells were transfected with the expression vector encoding 
GFP-tagged human MR, and stimulated with aldosterone in the presence of Aze, Spi, 
or vehicle. The amount of GFP-tagged MR in the nuclear fraction was quantitated by 
immunoblotting with anti-GFP antibody.


Results: In luciferase assays, MR-dependent transcriptional activity was increased in 
response to aldosterone. Azelnidipine, as well as spironolactone, significantly suppressed 
the aldosterone-stimulated reporter activity, whereas Aml and Olm had no effect (relative 
luciferase activity to vehicle group; Aze 0.57±0.07, Aml 0.95±0.13, Olm 1.23±0.05, Spi 
0.20±0.0.1). Azelnidipine inhibited MR transcriptional activity in a dose-dependent manner, 
and even pharmacological concentration of azelnidipine could substantially suppressed 
the MR activity. In the absence of aldosterone, azelnidipine inhibited MR transcriptional 
activity, while spironolactone rather stimulated it. Immunoblotting showed that azelnidipine 
significantly reduced the amount of nuclear MR-GFP.


Conclusions: Azelnidipine has moderate MR antagonist activity. Azelnidipine confers 
MR blocking effect at least in part through inhibition of MR nuclear translocation. This 
novel aspect of CCBs may offer further strategy for MR blockade therapy.
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An Angiotensin-Converting Enzyme 2 Activator Xanthenone (XNT) Lowers 
Blood Pressure in Hypertensive Diabetic Mice  Minghao Ye,1 Jan Wysocki,1 
Raymond Oliva,1 Mohan K. Raizada,2 Daniel Batlle.1  1Division of Nephrology 
& Hypertension, Dept. of Medicine, Feinberg School of Medicine, Northwestern 
University, Chicago, IL; 2Department of Physiology and Functional Genomics, 
College of Medicine, University of Florida, Gainesville, FL.


Angiotensin-converting enzyme 2 (ACE2) promotes the degradation of Angiotensin 
II, an action that could ameliorate kidney disease and decrease blood pressure. Therefore, 
there is growing interest in developing strategies to increase ACE2 activity for therapeutic 
purposes. In the present study, control and diabetic (db/db) mice on FVB background 
were administered with a novel small-molecular ACE2 activator (XNT) (240ug/day), 
for 12 weeks via subcutaneously implanted osmotic minipumps. Systolic blood pressure 
(SBP) was monitored in conscious mice every two weeks throughout this period using a 
computerized automatic volume-pressure recording system.


At baseline (10 weeks of age), the SBP was significantly higher in db/db than in control 
mice (140.8±4 vs. 124.9±4.9 p< 0.027, respectively). In the diabetic group, after 12 weeks 
of XNT administration, blood pressure decreased from 142.4±4.2 to 124.4±7.4 p=0.055), 
while it did not change in mice receiving vehicle (138.4± 8.0 vs. 139.6±3.5 p=NS). Serum 
ACE2 activity was not different between control mice receiving vehicle or administered with 
XNT for 12 wks (1.7±0.2 vs. 1.5±0.2 RFU/ul/hr). The db/db mice after 12 wks of XNT had 
slightly higher serum ACE2 activity than db/db receiving vehicle, however, the difference 
was not statistically significant (1.8±0.2 vs. 2.3±0.3 RFU/ul/hr, p=NS, respectively).


We conclude that chronic administration of XNT reduces blood pressure in the db/db 
mice (FVB background), a model of type 2 diabetes with hypertension. The mechanism 
whereby blood pressure was decreased by this compound likely involves increasing 
activity of ACE2 at the tissue level, since the observed increase in serum ACE2 activity 
was minimal.
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Electrical Stimulation of the Carotid Baroreceptors Using the Rheos® 
System Decreases Renal Artery Stiffness  George L. Bakris,1 Mitra Nadim,2 
Dimitrios Georgakopoulos,2 Dominic Sica.3  1Medicine, University of Chicago 
Medical Center, Chicago, IL; 2Clinical Research, CVRx, Minneapolis, MN; 
3Medicine, Medical College of Virginia, Richmond, VA.


Introduction: Chronic kidney disease (CKD) is associated with a higher cardiovascular 
risk factor profile, including left ventricular hypertrophy (LVH) and increased arterial 
stiffness. Recent studies in CKD patients demonstrate an increase in renal artery stiffness 
associated with fibrosis and loss of myogenic tone, an effect that allows for increased 
pulsatile energy transmission to the glomerulus. A novel medical device, Rheos system, 
employs electrical stimulation of the carotid baroreceptors to produce marked reductions 
in blood pressure and LVH in patients with resistant hypertension. However, the effects 
on arterial properties and renal hemodynamics are not known.Methods: Arterial pressure 
and blood flow velocity were measured in the renal artery using a high fidelity pressure-
flow catheter in 4 normotensive, anesthetized dogs (22.3±2.7 kg) at baseline and during 
baroreceptor activation therapy (BAT) at a level designed to produce a moderate reduction 
in mean arterial pressure (MAP). Arterial stiffness, indexed by pulse wave velocity (PWV) 
was determined from the characteristic impedance (Zc) in the time domain (∆P/∆Q95) which 
occurs prior to the effect of wave reflections. Pressure-flow was also measured in proximal 
aorta to assess active neural modulation since passive effects of pressure reduction increase 
aortic Zc. Results: Baseline MAP and heart rate (HR) were 91.9±8.3 mmHg and 85±9.2 
min-1; mean±s.d.), respectively. BAT induced significant drops in MAP (-15.6±13.2 mmHg, 
p<0.001) and HR (-13±6 min-1, p<0.01). BAT significantly reduced PWV in the renal artery 
(-28.6±12.3 %, p<0.05) without increasing aortic Zc. Conclusion: In normotensive dogs, 
acute electrical activation of carotid baroreceptors results in reduced renal artery stiffness. 
This change appears to be mediated by active modulation of vessel properties, independent 
of blood pressure and may have renoprotective effects.
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Renoprotective Effect of Rosuvastatin in DOCA-Salt Hypertensive Rats  
Eun Hui Bae,1 Seong Kwon Ma,2 Soo Wan Kim.3  1Departments of Internal 
Medicine, Chonnam National University Medical School, Gwangju, Korea; 
2Departments of Internal Medicine, Chonnam National University Medical 
School, Gwangju, Korea; 3Departments of Internal Medicine, Chonnam National 
University Medical School, Gwangju, Korea.


Background. Pleiotropic effects of statins represent potential mechanisms for the 
treatment of end-organ damage in hypertension. This study has investigated the effects 
of rosuvastatin (10 mg/kg/day) on renal function impairment, glomerulosclerosis and 
tubulointerstitial fibrosis in DOCA-salt hypertensive (DSH) rat.


Methods. Rats were implanted with DOCA strips (200 mg/kg) on 1 week after 
unilateral nephrectomy. Rats received control diet with or without rosuvastatin. 3 weeks 
after DOCA implantation, systolic blood pressure (SBP) was measured by tail cuff 
method and urinary albumin excretion ratio (UAE) was calculated by urine microalbumin 
and creatinine. The glomerulosclerosis and tubulointerstitial fibrosis was determined by 
masson’s trichrome stain. The monocyte chemoattractant protein-1 (MCP-1), intercellular 
adhesion molecule-1 (ICAM-1), and endothelin-1 (ET-1) were determined by real time 
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PCR. The expression of ED-1, transforming growth factor-β (TGF-β), and connective tissue 
growth factor (CTGF) was determined in the kidney by semiquantitative immunoblotting 
and immunohistochemistry.


Results. In DSH rats, SBP was increased, which was not affected by rosuvastatin 
treatment. Creatinine clearance was decreased while UAE was increased in DSH rats 
compared with controls, which were attenuated by rosuvastatin treatment. Glomerulosclerosis 
and tubulointerstitial fibrosis in DSH rats were attenuated by rosuvastatin treatment. The 
mRNA expression of MCP-1, ICAM-1, and ET-1 was increased in DSH rats, which was 
attenuated by rosuvastatin treatment. The expression of ED-1, TGF-β, and CTGF was 
increased in the kidney of DSH rats, which was counteracted by rosuvastatin treatment.


Conclusions. Rosuvastatin is effective in preventing progression of renal injury in 
DSH rat, the mechanism of which is associated with anti-inflammatory and anti-fibrotic 
effects.
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Azelnidipine Prevents Renal Dysfunction by Suppression of Sympathetic 
Nerve System in Dahl Salt-Sensitive Rats  Hajime Nagasu, Satoh Minoru, 
Atsunori Kuwabara, Naruya Tomita, Tamaki Sasaki, Naoki Kashihara.  Div of 
Nephrology, Dept of Internal Medicine, Kawasaki Medical School, Kurashiki, 
Japan.


[Background] Dihydropyridine type calcium channel blockers (CCBs) have potent 
antihypertensive effects. Generally, these CCBs dilate afferent arerioles in glomeruli 
and induce glomerular hypertension if systemic blood pressure is not decreased enough. 
Azelnidipine (AZL) is one of CCBs that decreases heart rates probably by the suppression of 
sympathetic nerve activity (SNA). So, we examined whether AZL ameliorates progressive 
glomerular injury through renal SNA suppression compared with amlonidipine (AML).


[Methods and Results] Male six-week-old Dahl salt-sensitive rats were divided into 
three -groups; untreated group, AML -treated group, AZL -treated group. The systemic SNA 
was examined by heart rate variability analysis using telemetry blood pressure monitoring 
system sand the renal SNA was determined by renal tissue catecholamine levels. Three 
weeks later, low frequency/high frequency ratio (an indicator of sympathetic nerve activity) 
and renal catecholamine levels in AZL-treated group were decreased as compared to AML-
treated group. The proteinuria and glomerular injury were also improved in AZL-treated 
group compared to AML-treated group, significantly. To examine the effects of sympathetic 
nerve activity on the improvement of these renal injuries, the study with the same protocol 
was performed using Dahl salt-sensitive rats underwent renal denervation. There was no 
significant difference in the proteinuria and serum creatinine between AZL-treated and 
AML-treated groups. Then, the glomerular circulation before and after acute infusion of 
AML or AZL was monitored by a charge-coupled device camera. The efferent artery was 
contracted by AML infusion but not by AZL infusion. At the same time, low frequency/
high frequency ratio was decreased by AML infusion but not by AZL infusion.


[Conclusion] Based on these findings, AZL was superior to AML on the points of 
reduction in proteinuria and improvement of glomerular damage in Dahl salt-sensitive 
rats. AZL showed these effects may be through the reduction of intra-gromerular pressure 
via the suppression of SNA.
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Renoprotective Effects of Azelnidipine by Improvements of Renal 
Microcircuration in Angiotensin II Infusion Rat  Minoru Satoh, Sohachi 
Fujimoto, Hajime Nagasu, Hideyuki Horike, Tamaki Sasaki, Naoki Kashihara.  
Div. of Nephrology, Dept. of Internal Medicine, Kawasaki Medical School, 
Kurashiki, Okayama, Japan.


[Background] Hypoxia-induced tubulointerstitial injury caused by loss of peritubular 
capillary (PTC) blood flow is proposed to be associated with renal disease progress. 
Therefore, the maintenance of blood flow in PTC may protect against loss of renal function. 
A long-acting calcium channel blocker, azelnidipine, has been shown to be useful for the 
treatment of progressive renal disease. However, its mechanism of action has not been clearly 
clarified. The aim of present study was to elucidate whether azelnidipine maintains PTC 
blood flow and improves tubulointerstitial injury caused by angiotensin II (AII) infusion 
in rats compared with nifedipine.


[Methods and Results] PTC blood flow was initially monitored using a pencil-lens 
interval microscope before and after intravenous AII (30 ng/kg) infusion with or without 
azelnidipine (0.1 mg/kg). Next, Wistar rats were treated by chronic infusion of AII (500 
ng/kg/min) via an osmotic minipump with or without azelnidipine (30 mg/kg/day, orally) 
or nifedipine (60 mg/kg/day, orally) for 14 days, and tubulointerstitial damage (PTC loss, 
interstitial fibrosis, tubular atrophy) were examined. PTC blood flow was reduced after 
AII infusion. However, after bolus azelnidipine injection, PTC blood flow was improved. 
Tubulointerstitial damage observed in chronic AII-treated rat kidney was associated with 
the hypoxic conditions measured using hypoxia biomarkers (intracellular accumulation of 
hypoxyprobe-1 adducts). These tublointerstitial injuries in AII-infused rats were reduced by 
azelnidipine compared with nifedipine treatment. The area showing hypoxic condition in 
the kidney was also much more improved by azelnidipine than nifedipine treatment.


[Conclusions] Azelnidipine may increase PTC blood flow by altering glomerular 
microcirculation and improve renal hypoxia and tublointerstitial injury induced by AII 
infusion.
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Expression of Oxidative Stress and Inflammation Associated Genes in 
Hearts from Fructose-Fed Rats Exposed to Rosiglitazone  Dalila B. Corry,1,3 
Victoria Smutko,3 Janake Wyjesuriya,3 Michael L. Tuck.2,3  1Medicine, Olive 
View-UCLA Medical Center, Sylmar, CA; 2Medicine, VA Greater Los Angeles 
Health Care System, Sepulveda, CA; 3David Geffen School of Medicine at 
UCLA, Los Angeles, CA.


Objectives: Rosiglitazone (RGT) has been associated with cardiovascular (CVD)risks. 
This study was performed to determine the effects of RGT on CVD markers of oxidative 
stress and inflammation in an animal model of insulin resistance. Methods: Rats (n=8 
per group) were fed a normal diet (CONT), a diet with 60% fructose (FFR), with 30 mg/
kg rosiglitazone (FFR+RGT), or 4.4% fish oil (FFR+FO). After 8 weeks, systolic blood 
pressures (SBP) were measured and blood samples collected for insulin assessment by 
ELISA assay. Samples from hearts were harvested and gene expression determined by 
real-time RT-PCR.


Results: (SBP) increased significantly in FFR compared to CONT, but was significantly 
reduced by both RGT and FO. Plasma insulin was significantly increased in FFR, 
significantly reduced by RGT, but not changed by FO.


SBP mmHg were as follow: CONT 123±10; FFR 154±3.4 *;FFR+RGT 127±2.0 *; 
FFR+FO 115± 4.3**


Insulin in ng/ml was as follow: CONT 2.1±0.4; FFR 3.2±0.6; FFR+RGT1.7± 0.3 **; 
FFR+ FO 3.4±0.8


Values are mean ± SEM. *P < 0.05 vs. CONT; **P<0.05 vs. FFR)
Gene expression for heart NOX4,NOX2, VCAM-1, MCP-1, and COX-2 genes are 


shown below:
NOX4 NOX2 VCAM-1 MCP-1 COX-2


FFR 2.0± 0.8 1.1±0.2 3.0±1.0 1.4±0.3 1.6±0.3
FFR+ RGT 3.9±1.3* 3.1±1.0* 9.9±4.0* 1.60.2*± 2.10.6*±
FFR+ FO 0.6± 0.1** 1.3±0.4** 0.4±0.1** 0.5±0.1** 0.8±0.2**


*P<0.05 vs. FFR; **P<0.05 vs. FFR+ RGT.
RTG decreased insulin in FFR but it did not affect the expression of oxidative stress- 


and inflammation related genes in heart. In contrast, dietary fish oil decreased these genes 
expression in heart tissue from fructose-fed rats in the face of hyperinsulinemia.


Conclusion: Insulin has been shown to exert a protective effect in heart tissue via a 
stimulation of nitric oxide production. These results suggest that the effects of RGTon CVD 
may be linked to the decrease of insulin availability.
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Opposite Renal Effects of Erythropoietin (EPO) Administration in REN2 
Rats  Anne-Roos S. Frenay,1 Willem-Peter T. Ruifrok,2 Rudolf A. de Boer,2 
Sippie Huitema,1 Harry van Goor.1  1Pathology and Medical Biology, University 
Medical Center Groningen, Netherlands; 2Cardiology, University Medical 
Center Groningen, Netherlands.


EPO has been shown to exert cytoprotective and angiogenic effects and plays an 
important role in the protection against ischemia. Unknown is whether EPO can delay the 
development of kidney damage. TGR(mREN2)27 rats show overexpression of mouse-renin 
and develop heart failure and kidney disease. We studied the effects of EPO on kidney 
damage in REN2 rats.


Six wk old homozygous REN2 rats were administered to EPO (40µg/kg) every 3 wk 
(n=13) or Vehicle (VEH, n=13) for 6 wk. Sprague Dawley (SD) rats were used as controls 
(n=16). Blood was sampled at 0, 3 and 6 wk. After 6 wk, at sacrifice, blood pressure was 
measured. Renal tissue was studied for inflammation (ED1) and pre-fibrosis (αSMA, 
morphometry). Kidney mRNA was studied for ACE, AT1, renin, EPO and EPO-receptor.


EPO mRNA expression was lowered by EPO treatment in REN2 (0.01±0.02 vs. 
0.02±0.01, P<0.05) and SD (0.002±0.001 vs. 0.02±0.01, P<0.05). EPO-receptor expression 
was higher in REN2 VEH than SD VEH (0.007±0.005 vs. 0.003±0.002, P<0.05). SD VEH 
revealed higher expression of ACE mRNA versus REN2 VEH rats (0.29±0.08 vs. 0.18±0.03, 
P<0.01). There was no effect of EPO in SD and REN2. AT-1 expression was significantly 
higher in REN2 EPO compared with REN2 VEH (0.93±0.17 vs. 0.72±0.12, P<0.01) and 
borderline significant in SD EPO versus SD VEH (0.94±0.23 vs. 0.73±0.18, P<0.06). Rat 
renin mRNA expression in SD VEH was significantly higher in comparison with REN2 
VEH (1.44±0.34 vs. 0.17±0.06, P<0.01). EPO reduced glomerular macrophage number in 
both REN2 (0.76±0.42 vs. 1.25± 0.34, P<0.05) and SD (0.73±0.44 vs. 1.31±0.42, P<0.01). 
Surprisingly, interstitial αSMA expression in REN2 EPO rats was increased compared to 
VEH (1.50±0.57 vs. 0.86±0.65, P<0.05).


In conclusion, EPO administration in REN2 rats has a profibrotic effect in the renal 
interstitium, co-inciding with increments in renal AT1 mRNA expression. The lowering 
of glomerular macrophages suggests that EPO has different effects on the various 
compartments of the kidney.
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Salt-Sensitive Hypertension in Mnsod Deficient Mice Is Associated with 
Activation of Nfkb and Upregulation of NAD(P)H Oxidase in the Kidney  
Kyubok Jin,1 Hyunju Kim,1 Bernardo Rodriguez-Iturbe,2 Nosratola D. Vaziri.1  
1Division of Nephrology and Hypertension, University of California, Irvine, 
Irvine, CA; 2Nephrology, Hospital Universitario, Universidad del Zulia, 
Maracaibo, Venezuela.


Oxidative stress plays a major role in the pathogenesis of hypertension and its renal 
and cardiovascular complications. Oxidative stress occurs when production of reactive 
oxygen species (ROS) exceeds the capacity of the antioxidant defense system. Mitochondria 
are a major source of intracellular production of ROS which are normally contained by 
mitochondrial antioxidant system including MnSOD. Consequently, MnSOD deficiency 
increases susceptibility to oxidative stress and its adverse consequences. Earlier studies 
in our laboratories have shown that consumption of high salt diet results in hypertension, 
renal senescence, and interstitial inflammation in MnSOD deficient (MnSOD+/-) mice. 
Present study was undertaken to determine the effects of high salt diet on key mediators 
of inflammation in the MnSOD+/- mouse kidney. To this end wild type (MnSOD+/+) 
and MnSOD deficient mice were randomized to receive regular (0.4% NaCl) or high 
salt (4% NaCl) diet for 4 months. Tail arterial pressure and urine albumin excretion were 
measured, kidney was then harvested and processed for determination of mediators of 
oxidative stress and inflammation. Consumption of high salt diet resulted in a significant 
rises in arterial pressure and urinary albumin excretion in the MnSOD deficient mice. 
Hypertension and albuminuria were accompanied by activation of NFkB, upregulation of 
NAD(P)H oxidase subunits (gp91phox, p47phox, p67phox, and rac1), PAI-1, iNOS, oxidized 
LDL receptor (LOX-1), and CD36 in the kidneys of SOD deficient mice. In contrast, high-
salt diet did not significantly alter either blood pressure, urine protein excretion, or the 
measured inflammatory mediators in the wild type mice. Thus salt-induced hypertension 
in MnSOD deficient mice is associated with activation of intra-renal inflammatory and 
oxidative pathways.
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p38 Modulates Increased Renal Vascular Reactivity in ApolipoproteinE 
(apoE) Deficient Mice  Sebastian A. Potthoff, Tilman Clasen, Oliver Vonend, 
Ivo Quack, Eva Königshausen, Lorenz Sellin, Lars C. Rump, Johannes 
Stegbauer.  Department of Nephrology, Heinrich-Heine-University Duesseldorf, 
Duesseldorf, Germany.


Increased vascular reactivity to angiotensin (Ang) II in atherosclerotic vessels could 
contribute to development of hypertension by altering blood flow in resistance arteries. 
Recent studies suggested that mitogen activated protein kinases (MAPK) may not only 
influence inflammatory processes but may also be involved in regulating vascular reactivity. 
Thus, the aim of our study was to investigate the role of the MAPKs p38 and ERK 1/2 
in regulating Ang II induced renal vasoconstriction in apoE deficient mice (apoE -/-), an 
experimental model for human atherosclerosis. Moreover, we examined whether chronic 
treatment of Ang-(1-7), an endogenous opponent of Ang II acting via the mas receptor, 
might influence these effects. 12 weeks old apoE -/- and wild type (WT) mice on lipid rich 
western diet were treated via osmotic minipumps either with saline or Ang-(1-7) (82µg/kg/
hr) for 6 weeks. Vascular reactivity was tested in the model of isolated perfused kidney. 
Ang II induced renal pressure response was significantly increased in apoE -/- compared 
to WT mice. Chronic Ang-(1-7) treatment attenuates Ang II induced pressor response in 
apoE -/- mice. Pre-treatment with PD 98059 (5µmol/L), an ERK 1/2 inhibitor had no effect 
on Ang II mediated vascular reactivity. In contrast therefore, p38 inhibition by PD 203580 
(5µmol/L) attenuates Ang II induced renal pressor response in apoE -/- but not in WT 
mice. In line with these results, protein analysis of cortex homogenates showed an almost 
two fold increase in phospho p38, a marker for p38 activity, in apoE -/- compared to WT. 
Interestingly, in apoE -/- mice Ang-(1-7) treatment decreases renal phospho p38 levels to 
WT baseline. Thus, our data clearly demonstrated a crucial involvement of p38 on Ang II 
induced augmented renal vascular reactivity in a mouse model of human atherosclerosis. 
Moreover, chronic Ang-(1-7) treatment seems to attenuate this effect by decreasing phospho 
p38 levels. Futher in vivo and in vitro studies are necessary to elucidate the underlying 
mechanisms and clarify the potential as a therapeutic agent.
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Localization of the Succinate Receptor GPR91 in Renal Tubules and Its 
Signalling and Regulation in Polarized Cells  Joris Robben,1,2 Robert Fenton,3 
Horst Schweer,4 Janos Peti-Peterdi,5 Peter Deen,1 Graeme Milligan.2  1Radboud 
University Nijmegen Medical Centre, Nijmegen, Netherlands; 2University of 
Glasgow, Glasgow, United Kingdom; 3University of Aarhus, Aarhus, Denmark; 
4Philipps-University of Marburg, Marburg, Germany; 5University of Southern 
California, Los Angeles, CA.


Activation of the succinate receptor SUCNR1 (GPR91) in the afferent arterioles of 
the glomerulus and macula densa increases renin release and hypertension in rodents, but 
the role and localization and signalling of SUCNR1 in other nephron segments remains 
unknown.


To identify nephron segments that express SUCNR1, immunohistochemistry on kidney 
sections was performed. This revealed, besides the glomerulus, SUCNR1 expression in 
the tubular membrane and subapical vesicles of macula densa cells of the JGA, that are in 


close proximity to renin-producing granular cells. Moreover, SUCRN1 was present in the 
luminal membrane of cortical thick ascending limb and the collecting duct cells.


A polarized cell model for SUCNR1 was generated, which showed apical 
membranelocalization of the receptor, similar to in vivo. Activation of SUCNR1 by succinate 
induced Gq and Gi-mediated intracellular calcium mobilization, transient phosphorylation 
of ERK1/2, the release of arachidonic acid and of prostaglandins PGE2 and PGI2. Apical 
receptor activation led to desensitization of SUCNR1 signalling, but the SUCNR1 was not 
internalized, and re-sensitized rapidly after removal of succinate.


To assess signalling of SUCNR1 in the distal nephron in vivo, staining of mouse kidney 
section for phosphorylated ERK1/2 was performed. Increased levels of phosporylated ERK 
were found in the collecting ducts of diabetic mice, whereas this staining was absent in 
diabetic SUCNR1-knockout mice, indicating that SUCNR1 induces phosphorylation of 
ERK1/2 in diabetes mellitus.


As urinary succinate concentrations in health and disease are within the range of 
detection of the SUCNR1, our data indicate that the SUCNR1 may sense succinate in 
pro-urine, where it, among others, may function in the regulation of blood pressure, 
tubular transport processes of the distal nephron and/or recovery and repair after ischemic 
damage.
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Evolution of Renal Oxygen Content during Chronic Renal Ischemia 
Measured by MRI BOLD  Nicolas Rognant,1,2 Fitsum Guebre-Egziabher,1,2 
Justine Bacchetta,3 Bassem Hiba,4 Jean Baptiste Langlois,4 Rudy Gadet,2 
Denis Fouque,1,2 Maurice Laville,1,2 Laurent Juillard.1,2  1Nephrology, Hopital 
Edouard Herriot, Lyon, France; 2Université de Lyon, Lyon, France; 3Centre 
de Référence des Maladies Rénales Rares, Groupement Hospitalier Est, Lyon, 
France; 4Animage, CERMEP, Hopital Louis Pradel, Bron, France.


The changes in renal oxygen content during chronic renal artery stenosis (RAS) 
remained unknown. The aim of this study was to monitor the evolution of renal oxygen 
content in the kidneys downstream a chronic and unilateral RAS.


ROC, which is inversely proportional to R2* value derived from BOLD MRI, was 
measured in male Sprague Dawley rats with a unilateral RAS (induced by a calibrated 
plastic clip, n=8) and in sham-operated rats (dissection without clip insertion, n=7). ROC 
was measured before and each weeks after surgery during 4 weeks using a 7 Tesla MRI 
scanner. Three renal areas were studied: cortex (CO), outer stripe of outer medulla (OSOM), 
and outer medulla (OM). The volume of kidneys was measured at each MRI acquisition 
on an T1-weighted sequence. Blood pressure was measured on awake rats using a cuff 
placed on the tail and a blood pressure monitor. For the the detection of changes in time, 
we compared variances with repeated measurement ANOVA.


At baseline, in stenotic kidneys, R2* was higher in OSOM (105±4.6) and OM (99±2.5) 
than in CO (84±2.5; p<0.002 for comparison with both areas). R2* was not different 
between stenotic, sham-operated and contralateral kidneys. R2* was unchanged in CO, 
OSOM and OM in stenotic kidneys, sham-operated kidneys and contralateral kidneys. The 
renal volume increased progressively in sham-operated kidneys and contralateral kidneys 
(respectively +12%;p<0.02 and +22%; p<0.01), whereas it slightly decreased in stenotic 
kidneys (-7%;p=NS). Mean blood pressure was higher in rats with clipped kidney than in 
sham-operated rats since day 11 (111±2.2 versus 94±3.4 mmHg; p<0.002) and remained 
increased thereafter.


Our study shows that after 4 weeks, no renal hypoxia can be detected in the kidney 
downstream an experimental RAS, suggesting that atrophy of stenotic kidneys is not due 
to renal hypoxia.
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Maternal Low Protein Diet Evokes Increases in NCC and NKCC2 Gene 
Expression in the Kidneys of Male Offspring  Robert A. Augustyniak,1,2,4 
Priyesh Patel,1 Karan Singh,1 Daniel Zeldes,1 Timothy J. Hadden,3 Noreen F. 
Rossi.1,3  1Medicine, Wayne State University School of Medicine, Detroit, MI; 
2Physiology, Wayne State University School of Medicine, Detroit, MI; 3John D. 
Dingell VA Medical Center, Detroit, MI; 4Oakland University William Beaumont 
School of Medicine, Detroit, MI.


Low birth weight is associated with the development of hypertension later in life. A 
rat model that is used to study this relationship is reduced protein intake during gestation. 
We have shown that blood pressure between normal and low protein offspring are not 
different, but high-salt diet increases blood pressure in only the low protein offspring. We 
hypothesized that a mechanism of salt-sensitivity may result from increased expression 
of key renal tubular sodium transporters: Na+-H+exchanger (NHE3), Na+-K+-2Cl+ co-
transporter (NKCC2) and Na+-Cl- co-transporter (NCC). To determine the effect of reduced 
protein intake during gestation on gene expression of these transporters, pregnant Wistar 
dams were placed on an iso-caloric 18% (normal) or 6% (low) protein diet until term. 
At birth, the dams were placed on standard diet, which the offspring remained on until 
experimentation. Male offspring (normal protein offspring n=7; low protein offspring n=6) 
were sacrificed at 13 weeks of age and kidneys harvested. Gene expression was normalized 
to the expression of GAPDH. There was no significant difference in NHE3 gene expression 
(100±10% vs. 108±11%, normal vs. low protein offspring, respectively). However, there 
were significant increases in both NKCC2 and NCC gene expression in the low protein 
offspring (NKCC2- 100±8% vs. 183±20% and NCC- 100±4% vs. 131±12%, normal vs. 
low protein offspring, respectively, P<0.05 for both). Thus, while on a standard diet, prior 
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to the development of hypertension, low protein offspring have increased gene expression 
of two key sodium transporters which happen to be standard therapeutic targets for the 
treatment of hypertension. Further studies are needed to determine if the increased NKCC2 
and NCC gene expression also translate to increased protein expression. Supported by 
NHLBI Grant HL-079102 and VA Merit Award (N.F.R.).
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Angiotensin II Signaling Via Type 2 Receptors in a Human Model of 
Vascular Hyporeactivity: Implications for Hypertension  Lorenzo A. Calo,1,3 
Silvia Schiavo,1 Paul A. Davis,2 Elisa Pagnin,1 Angela D’Angelo,3 Achille 
Pessina.1  1Clin Exp Med, University of Padova, Padova, Italy; 2Nutrition, 
University of California at Davis, Davis, CA; 3Med Surg Sci, Nephrology, 
Padova, Italy.


Angiotensin II (Ang II) signaling via type 2 receptors (AT2R), although counteracts 
actions mediated by type 1 receptors (AT1R), remains incompletely understood. Bartter’s/
Gitelman’s patients (BS/GS) have intrinsically blunted AT1R signaling making them a good 
model to examine Ang II signaling via AT2R particularly via mitogen-activated protein 
kinase phosphatase 1 (MKP-1) that interacts with the Ang II stimulated ERK pathway. BS/
GS and healthy controls fibroblasts AT1R and AT2R level and the time course of Ang II’s 
effect on MKP-1 level and ERK1/2 phosphorylation over 1 hour, alone or in the presence 
of either PD123319, an AT2R blocker, or Losartan, an AT1R blocker or in combination 
were assessed by Western blot.


BS/GS and controls AT1R and AT2R levels did not differ. Ang II induced ERK1/2 
phosphorylation in BS/GS but peak ERK1/2 phosphorylation declined more rapidly than 
control and BS/GS fibroblasts exhibited increased MKP-1 levels at 30 minutes. PD123319, 
an AT2R blocker in BSGS abolished the increased MKP-1 and ERK1/2 phosphorylation 
time course became the same as control. Losartan alone altered the time course of controls 
MKP-1 to mimic the increase seen in BS/GS while ERK1/2 declined concomitantly. 
Treatment with Losartan plus PD123319 in controls reduced MKP-1 and elevated ERK1/2 
phosphorylation to those observed in BS/GS plus PD123319.


ERK1/2 phosphorylation time course found in BS/GS tracked changes in MKP-1 
levels and incubation with an AT2R blocker, abrogated those responses. An AT1R blocker, 
reproduced these changes in controls while the presence in controls of both AT1R and AT2R 
blockers abolished these changes. These data suggest that MKP-1 is a major effector in 
altering ERK1/2 phosphorylation status. Moreover they explain the blunted responses in 
BS/GS reported for Ang II short and long term effects, provide insight into the mechanisms 
and yield additional support for the role of AT2R signaling in the proposed effects of Ang 
II AT1R blockers beyond AT1R blockade.
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Uric Acid Alters Mitochondrial Biogenesis in Cultured Human Endothelial 
Cells  Laura G. Sanchez-Lozada,1,2 Chris Rivard,1 Miguel Lanaspa,1 Carlos 
Roncal,1 Martha Franco,2 Yuri Sautin,3 Takahiko Nakagawa,1 Richard J. 
Johnson.1  1Renal Diseases and Hypertension, University of Colorado, Aurora, 
CO; 2Nefrologia, INC Ignacio Chavez, Mexico City, DF, Mexico; 3Nephrology, 
Hypertension, Transplantation, University of Florida, Gainesville, FL.


Previous studies suggest that dysregulation of mitochondrial biogenesis represent 
an early manifestation of endothelial dysfunction. Since uric acid causes endothelial 
dysfunction in experimental studies, we tested the hypothesis that uric acid may cause 
mitochondrial alterations in human endothelial cells.


Human aortic endothelial cells (HAEC. Lonza, USA) were cultured with uric acid (0, 
3.5, 7, 10 and 12 mg/dL) for 48 hours. Mitochondrial density was evaluated by mitotracker 
staining and confocal microscopy as well as by the measurement of mitochondrial 
DNA content by quantitative real time PCR (QRT-PCR). ATP concentration after 3 h 
of fructose exposure (5 mM) was measured by luciferase driven bioluminescence. In 
addition aconitase-2 and enoyl CoA hydratase expression (QRT-PCR and western-blot) 
were evaluated.


UA (12 mg/dL) significantly reduced mitochondrial DNA and density by 20%. UA 
(12 mg/dl) depleted ATP alone and UA (8 mg/dl) also potentiated the ATP depletion in 
response to fructose without altering cell viability. In addition, UA significantly decreased 
aconitase-2 and enoyl CoA hydratase expression (-35% and -50% respectively).


These data suggest that UA dysregulates mitochondrial biogenesis. Moreover decreased 
expression of aconitase-2 and enoyl CoA hydratase might contribute to the inhibition of 
oxidative phosphorylation in mitochondria with a significant reduction of ATP synthesis. 
Such effects may contribute to the endothelial dysfunction that frequently accompanies 
hyperuricemia.
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Regulatory Factors for ACE2 Expression in Human Proximal Tubular Cells  
Toshiyuki Aoki,1 Sonoo Mizuiri,1 Michitsune Arita,2 Kanae Yamada,2 Hiromichi 
Hemmi,2 Takatoshi Ohtani,1 Mayuko Amaha,1 Yasunori Suzuki,1 Yoshinari 
Hattori,1 Yasushi Ohashi,1 Takeshi Kawamura,1 Ken Sakai,1 Atsushi Aikawa.1  
1Nephrology, Toho University School of Medicine, Tokyo, Japan; 2Molecular 
Biology, Toho University School of Medicine, Tokyo, Japan.


(Background) Angiotensin converting enzyme (ACE) 2 cleaves angiotensin (ANG) II 
into ANG1-7 which regulates vasodilatation and antiglomerulosclerosis. Previously, we 
demonstrated that renal expression of ACE2 in patients with diabetic nephropathy (DN) was 
decreased and that imbalance of ACE/ACE2 correlated with hyperglycemia, hypertension 
and proteinuria. Its potential mechanism is still unclear. In this study, we investigated the 
factor which affects ACE2 expression.


(Method) The human tubular epithelial cell line (HK-2) was used. The cells were 
exposed to glucose (5, 15, 25, 45mM) and human serum albumin (HSA, 1 mg/ml; 
low, 10 mg/ml; high). ACE2 protein expression was detected by Western blotting and 
immunocytochemistry. Actin was used as a loading control for Western blotting. Changes 
of the ACE2 protein levels were monitored with Western blotting and ELISA. To study the 
influence of angiotensin type1 receptor blocker (ARB) on the expression of ACE2 protein, 
olmesartan was added to cells treated with glucose or HSA.


(Result) Presence of ACE2 protein in HK-2 was confirmed with Western blotting 
and immunocytochemistry. Glucose was not affected to ACE2 protein levels detected by 
ELISA. HSA was significantly decreased ACE2 protein levels in a dose-dependant manner 
(control, 0.73 ± 0.24; low, 0.01 ± 0.03, p = 0.051, control vs low; high, < 0.01 ng/µg total 
protein, p = 0.051, control vs high). Olmesartan partially recovered ACE2 protein levels 
that deteriorated by HSA (low olmesartan, 0.34 ± 0.16, p = 0.108; high + olmesartan, 0.40 
± 0.16 ng/µg total protein, p = 0.078).


(Conclusion) HSA decreased the ACE2 protein level and ARB partially inhibited 
the decrease. However glucose did not affect the ACE2 protein level. Our results suggest 
that proteinuria is an important factor for regulating ACE2 expression in kidney disease. 
It is likely that decreased ACE2 protein level is not only DN but all kidney diseases with 
proteinuria.
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Adenosine Tetraphosphat Is the Strongest Nucleotidic Endothelium Derived 
Vasoconstrictor – Characterization of Vasoactive Properties of Stable 
Analogues  Markus Tolle, Tao Huang, Annette Wiedon, Mirjam Schuchardt, 
Jacek Jemielity, Markus van der Giet.  Charite – Campus Benjamin Franklin, 
Med. Klinik mit SP Nephrologie, Berlin, Germany.


Objective: A function of the endothelium is the production of endothelium-derived 
vasorelaxing (EDRF) and vasoconstricting factors (EDCF). we could show that adenosine 
tetraphosphate (AP4) is the strongest nucleotidic EDCF with a short life time due to fast 
degradation. Here, we characterized AP4 and its analogues, stabilized by methylation at 
different sites.


Methods: The isolated perfused rat kidney model was used to investigate the vasoactive 
properties. Arterial tension studies were performed using the renal artery in a wire myograph. 
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The effect of AP4 and its analogues on the blood pressure was tested in vivo by arterial 
bolus application in a Wistar-Kyoto rat.


Results: The application of AP4 induced a potent increase of the perfusion pressure in 
the isolated perfused rat kidney model (EC50 [log mol] = -10.3±0.1; ∆Pmax= 114.9±3.8 
mmHg; n=8). Stable analoga also induced strong vasoactive effects depending on the 
different location of methylation with decreasing potency from α,β-meATP to γ,δ-meAP4 
(α,β-meATP: [EC¬50] = -10.4±0.1, ∆Pmax=114.1±6.8 mmHg; β,γ-meAP4: [EC¬50] = 
-10.2±0.1, ∆Pmax=112.4±5.4 mmHg; γ,δ-meAP4: [EC¬50] = 9.8±0.1, ∆Pmax= 116.0±7.3 
mmHg; n=8). AP4 and its analoga α,β-meATP also exerts strong dose-dependent effects 
on the isolated A. renalis in the wire myograph (EC50[-log mol/l]: AP4 = 7.4±0.1 and 
α,β-meATP = 7.1±0.1; p<0.05, n=5). The bolus application of AP4 in rat induced a strong 
but very short increase of the blood pressure, whereas the stable analogues induced a strong 
but a more prolonged vasoactive response.


Conclusions: In this study, the vasoactive properties of the stable analogues of AP4, 
one of the most potent EDCF known, modified by methylation at different sites, were 
studied in the isolated perfused rat kidney and isolated A. renalis. It could be shown, that 
these components shows vasoactive properties comparable to AP4 depending on the site of 
methylation with a significantly longer duration due to lesser degradation. These components 
could be successfully used for further studies.
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Hydralazine-Induced Renocortical COX-2 Expression Is Not Mandatory 
for Renin Secretion and Renin Synthesis in Rat Kidneys  Klaus Höcherl, 
Corina Matzdorf.  Universität Regensburg, Institut für Physiologie, Regensburg, 
Germany.


This study aimed to characterize the influence of the vasodilator hydralazine on 
renocortical cyclooxygenase (COX)-2 and renin expression. Therefore, rats were treated 
with hydralazine (10 mg/kg x d) and renocortical COX-2 expression and renin mRNA 
levels and plasma renin activity (PRA) and were determined.


Hydralazine-treatment for 5 days decreased systolic blood pressure (sBP) throughout the 
experiment. COX-2 gene expression and renocortical prostaglandin (PG) E2 concentration 
as well as PRA and renin mRNA levels increased in response to hydralazine to reach a 
maximum value after one day. The COX-2 inhibitor SC-58236 (10 mg/kg x d) lowered 
basal renocortical PGE2 levels and attenuated the hydralazine-induced increase in PGE2. 
Additional treatment with SC-58236 lowered basal PRA and renin mRNA levels and reduced 
the absolute increase in PRA and renin mRNA levels. However, the relative increases were 
not different between vehicle and SC-58236 treated rats. In addition, SC-58236 did not 
alter the acute blood pressure reducing effect of hydralazine (10 mg/kg i.v.) and did not 
attenuate the acute increase in renin secretion in response to hydralazine.


Our findings indicate that hydralazine causes an acute upregulation of renocortical 
COX-2 expression. Since COX-2 inhibition does not attenuate the relative responses in PRA 
and renin mRNA levels, it seems unlikely that COX-2 derived prostanoids are involved in 
the signalling pathway for hydralazine-induced renin secretion and synthesis per se.
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Adiponectin Modulates Angiotensin II–Induced Renal Injury  Yuanxin 
Miao, Jing Xu, Jie Du, William E. Mitch, Yanlin Wang.  Division of Nephrology, 
Baylor College of Medicine, Houston, TX.


Adiponectin is an antidiabetic and antiatherosclerotic glycoprotein derived from 
adipocytes. However, its role in hypertensive kidney disease is not known. In this study, 
we investigated the role of adiponectin in renal injury in a murine model of angiotensin 
II (Ang II)-induced hypertension. Wild-type (WT) and adiponectin knockout mice were 
subcutaneously infused with Ang II at 1.5mg/kg/d for four weeks via osmotic pump following 
unilateral nephrectomy. Our results showed that Ang II infusion increased urinary albumin 
excretion, glomerular matrix expansion, blood urea nitrogen, macrophage infiltration, 
and tubulointerstitial fibrosis in WT mice. In contrast, targeted deletion of adiponectin 
attenuated Ang II induced urinary albumin excretion, glomerular matrix production, blood 
urea nitrogen, macrophage infiltration, and tubulointerstitial fibrosis. These data suggests 
that adiponectin promote Ang II induced glomerular and tubulointerstitial injury through 
regulation of inflammation.
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Comparison of the Renal and Vascular Protective Effects of Olmesartan/
Azelnidipine with Olmesartan/Hydrochlorothiazide Combination Therapy 
in Metabolic Syndrome Model Rats  Hajime Nagasu, Minoru Satoh, Naruya 
Tomita, Tamaki Sasaki, Naoki Kashihara.  Dept. of Internal Medicine, Div. of 
Nephrology, Kawasaki Medical School, Kurashiki, Japan.


[Background] Although the target blood pressure for chronic kidney disease (CKD) 
patients is strictly determined to be <130/80 mmHg, it is difficult to achieve this target 
by treatment with an angiotensin receptor blocker (ARB) only. Additional administration 
of either a calcium channel blocker (CCB) or a diuretic is suggested as a second-line 
therapy following treatments with an ARBs, however, it remains unknown which therapy 
is beneficial in terms of organ damages. In the present study, we administered an ARB 
followed by re-administration of either an ARB at an increased dose, a CCB or a diuretic 


in SHR/NDmcr-cp rats, an animal model of metabolic syndrome, and examined damages 
in the kidney and/or aortic endothelium.


[Methods and Results] Male SHR/NDmcr-cp rats at 7 weeks of age were used. The 
Rats were divided into those to be treated with drugs (intervention group) and those not to 
be treated with any drug (control group). Rats in the intervention group were administered 
olmesartan (Olm) at 1 mg/kg/day for 2 weeks and then re-administered with either an 
ARB at an increased dose, a CCB, azelnidipine (Azl), or a diuretic, hydrochlorothiazide 
(HCTZ). Rats were then kept for another 3 weeks. All the treated rats showed a similar 
degree of decrease in blood pressure. Proteinuria was significantly lower in all treated rats 
than in control rats. Those re-administered HCTZ showed a significantly greater reduction 
in proteinuria than the other rats in the treated group. The NAD(P)H oxidase activity of 
glomeruli was also significantly lower at a comparable degree in rats re-administered ARB 
at an increased dose and those re-administered Azl vs. control rats. A similar result was 
obtained for the NAD(P)H oxidase activity in the thoracic aorta.


[Conclusion] Our results show that administration of a diuretic following ARB exerts 
a strong kidney protective effect by reducing proteinuria. While, re-administration of an 
ARB at an increased dose or Azl was superior to re-administration of HCTZ in terms of 
directly reducing oxidative stress.
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Fibrocytes Contribute to the Pathogenesis of Cardiorenal Syndrome 
through Renin-Angiotensin System  Norihiko Sakai,1 Hiroyuki Yamauchi,2 
Akinori Hara,2 Kiyoki Kitagawa,2 Kengo Furuichi,1 Syuichi Kaneko,2 Takashi 
Wada.3  1Division of Blood Purification, Kanazawa University Hospital, 
Kanazawa, Ishikawa, Japan; 2Disease Control and Homeostasis, Kanazawa 
University, Kanazawa, Ishikawa, Japan; 3Department of Laboratory Medicine, 
Kanazawa University, Kanazawa, Ishikawa, Japan.


Purpose and Methods: Chronic kidney disease (CKD) has been reported to be an 
independent risk factor for cardiovascular disease (CVD). The combination of CKD 
and CVD has been recently denoted as cardiorenal syndrome (CRS). Thus far, we have 
reported that bone marrow-derived collagen-producing cells, fibrocytes, contribute to the 
pathogenesis of CKD in a murine unilateral ureteral obstruction (UUO) model. To determine 
the precise mechanisms for CRS, the effect of CKD on CVD was investigated in a murine 
cardiac fibrosis model induced by the administration with angiotensin II (AII). Results: The 
administration of AII combined with UUO (AII+UUO) deteriorated the extent of cardiac 
fibrosis as well as cardiac transcripts of pro-collagen type I alpha, transforming growth 
factor beta1, and brain natriuretic peptide as compared with control, UUO and AII groups. 
CD45 and type I collagen-dual positive fibrocytes infiltrated in the cardiac interstitium. 
Furthermore, most of infiltrated fibrocytes were positive for CCR7. In addition, the number 
of infiltrated fibrocytes was higher in AII+UUO than that in other groups. The cardiac 
expression of CCL21, a ligand for CCR7, and the number of dual positive vessels of CCL21 
and MECA79 also increased in AII+UUO as compared with those in other groups. The 
treatment with olmesartan, an AII receptor type1 blocker, reduced the extent of cardiac 
fibrosis, cardiac transcripts of pro-collagen type I alpha as well as the number of infiltrated 
fibrocytes. Conclusion: These results suggest that fibrocytes may infiltrate in cardiac 
interstitium via renin-angiotensin system (RAS), thereby contributing to the pathogenesis 
of CRS. Fibrocytes regulated by RAS may be novel therapeutic targets for CRS.
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GRK4 as a Master Control Gene of Blood Pressure: AT1R Dysregulation 
in Hypertensive Human GRK4γ-142V Transgenic Mice  Zheng Wang,1 
Shiyou Chen,2 Laureano D. Asico,1 Crisanto Escano,1 Van Anthony M. Villar,1 
Quansheng Lu,1 Robin A. Felder,3 Gilbert M. Eisner,4 Pedro A. Jose.1  1Center 
for Molecular Physiology Research, Children’s National Medical Center, 
and George Washington University School of Medicine and Health Sciences, 
Washington, DC; 2Department of Physiology and Pharmacology, University of 
Georgia College of Veterinary Medicine, Athens, GA; 3Department of Pathology, 
University of Virginia Health Sciences Center, Charlottesville, VA; 4Department 
of Medicine, Georgetown University Medical Center, Washington, DC.


We have reported that G protein-coupled receptor kinase 4 (GRK4) gene variants 
(R65L, A142V, and A486V) are associated with essential hypertension, with GRK4 γ-142V 
associated with low renin essential hypertension, in a Japanese cohort on a normal NaCl diet. 
We have also reported that those variants impair the regulation of blood pressure controlled 
by peripheral dopamine receptors. We now report that human GRK4γ wild-type transgenic 
(WT-Tg) mice are normotensive, while human GKR4γ-142V transgenic (142V-Tg) mice 
are hypertensive even in the absence of the endogenous GRK4 gene. 142V-Tg mice have 
low plasma renin activity, and increased angiotensin type 1 receptor (AT1R) promoter 
activity and renal AT1R expression. Hypertension in 142V-Tg mice is also associated with 
a shift of the pressure-natriuresis plot to right; 142V-Tg mice excrete the same amount of 
sodium as WT-Tg mice but at the expense of higher BPs. Blockade of AT1R or deletion 
of mouse Agtr1a gene normalizes the BP in 142V-Tg mice. These data demonstrate that 
GRK4 regulates blood pressure via several genes involved in blood pressure control, i.e., 
the dopamine receptors and AT1R; AT1R dysfunction is crucial in the hypertension of 
142V-Tg regardless of low renin activity. Our finding provides new information that may 
lead to the pharmacogenetic treatment of essential hypertension.
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Myeloperoxidase Deficiency Aggravates Hypertensive Renal Injury  
Christian Krebs,1 R. Schmidt-Haupt,1 J. Baucke,1 E. Schwedhelm,2 C. 
Meyer-Schwesinger,1 R. A. Stahl,1 S. Baldus,3 U. O. Wenzel.1  1Nephrology, 
University-Hospital Hamburg-Eppendorf, Hamburg, Germany; 2Experimental 
Pharmacology, University-Hospital Hamburg-Eppendorf, Hamburg, Germany; 
3Cardiology, University-Hospital Hamburg-Eppendorf, Hamburg, Germany.


Myeloperoxidase (MPO) is an enzyme found in neutrophils and monocytes/
macrophages. It plays an important role in host defense reaction and tissue damage. Its role 
in hypertension is unknown. Therefore, we applied the recently developed hypertensive 
model DOCA + Angiotensin II (Kidney Int 73:643-50, 2008) in wildtype (WT) and MPO 
-/- mice. In another set of experiments unilateral ureterobstruction (UUO) was used.


Compared to WT hypertensive MPO -/- mice had significantly increased albuminuria 
and renal injury as measured by glomerular scoring, interstitial point counting and expression 
of PAI-1 and collagen III. In addition, MPO -/- mice showed increased renal inflammation 
demonstrated by increased expression of chemokine MCP-1 and infiltration of monocytes 
and T-cells (table).


Hypertensive MPO -/- mice showed a decreased serum creatinine and increased renal 
NO production (measured by 15N-isotope enrichment of urinary nitrate) and upregulation 
of renal iNOS expression (>10 fold) suggesting NO-mediated hyperfiltration. Aggravation 
of hypertensive injury was specific for the kidney since WT and MPO -/- mice showed 
no significant difference in hypertensive cardiac injury (left ventricular weight, histologic 
scoring and reexpression of fetal genes). No difference in renal fibrosis and inflammation 
was found between WT and MPO deficient mice in the nonhemodynamic UUO model.


Deficiency in MPO specifically aggravates hypertensive renal injury. This effect may 
be caused by upregulation of iNOS and consecutive NO-mediated hyperfiltration.


animal number albumin/creatinine glomerulosclerosis MCP-1 (rel. exp.)
control WT 10 0.06±0.01 0.1±0.03 1.1±0.2
control MPO -/- 10 0.12±0.04 0.1±0.02 2.4±0.8
DOCA+Ang II WT 26 60.09±10.3 0.4±0.06 7.0±1.8
DOCA+Ang II MPO -/- 22 285.23±38.4* 0.8±0.09* 40.1±9.4*
*p<0.01 vs DOCA+Ang II WT
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Amelioration of Hypertension (HTN), Oxidative Stress, Inflammation 
and Renal Injury with a Glutathione Precursor in Dahl Salt-Sensitive 
Rats  Gangadarshni Chandramohan,1,4 Satyesh Sinha,2 Keith Norris,2,4 Saluja 
Yatheepan,1 Nick Vaziri.3  1Pediatric Nephrology, Harbor-UCLA Medical 
Center, Los Angeles Biomedical Reserach, Torrance, CA; 2Nephrology and 
Hypertension, Charles Drew University, Los Angeles, CA; 3Nephrology and 
Hypertension, University of California, Irvine, Irvine, CA; 4University of 
California, Los Angeles, Los Angeles, CA.


Oxidative stress and inflammation play a major role in the pathogenesis of hereditary 
and acquired HTN and their renal and cardiovascular complications. Consequently 
strategies aimed at reducing oxidative stress and inflammation can potentially improve 
HTN and prevent target organ damage. Aim of this study is to determine the effect of 
selenium containing Glutathione (GSH) precursor (FT 061452TM), a potent antioxidant on 
blood pressure, renal inflammation and tubulointestitial injury in Dahl salt sensitive (DSS) 
rats. To this end male DSS rats were randomly assigned to receive either a normal-salt 
(0.3%) or a high-salt (8%) diet with or without FT 061452TM (1 mg/kg/day) for 3 weeks. 
Blood pressure monitored by telemetry. Western blot analysis and immunohistology were 
performed. As expected the DSS rats fed a high-salt diet exhibited marked HTN (BP: 
210mm.Hg Vs. 140 mm.Hg), proteinuria (urine protein/creatinine: 33.8±2.3 Vs. 11.5±1.5, 
p <.001), tubulo-interstitial injury (increased apopotic cells, activation of BaX and alpha 
smooth muscle actin) and inflammation (NFkB and IL6), and up-regulation of NAD(P)H 
oxidase subunits (NOX4, P47phox) and down-regulation of mitochondrial SOD compared 
to normal salt DSS rats.


Administration of FT 061452TM significantly reduced blood pressure, oxidative stress 
and inflammation and attenuated renal tissue injury. Further studies to be done to determine 
the long term effect of this supplement with medical intervention on renal survival.


Disclosure of Financial Relationships: nothing to disclose
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Resetting of the Circadian Rhythms of Cardiovascular and Renal Function 
by Restricted Feeding  Yan Qin,1 Lingli Li,1 Christoph Eisner,1 Josephine P. 
Briggs,2 Jurgen Schnermann.1  1NIDDK, National Institutes of Health, Bethesda, 
MD; 2NCCAM, National Institutes of Health, Bethesda, MD.


In the present study we assessed the effects of restricted daytime feeding on circadian 
variations of renal and cardiovascular functions. Experiments were performed in C57BL/6J 
mice. Restricted daytime feeding(RF) consisted of supplying food for 4 hours(10 AM-2 PM) 
for 6 consecutive days under 12 hr light (6 to 18 hr):12 hr dark cycle(18 to 6 hr). During 
ad libitum feeding(AL) food was always available. Blood pressure and heart rate were 
determined by radiotelemetry for 20 consecutive days (7 day AL, 6 days RF, 7 days AL). 
Urine was collected in metabolic cages in 4 hr periods; urinary Na and K were determined 
with flame photometry. GFR was measured by single injection FITC inulin clearance.


During AL, blood pressure, heart rate and activity peaks occurred during the active 
night period(22-24 hr). RF caused a phase shift to the light period(acrophases at 14:38±0:43, 
13:40±0:33 and 16:31±0:33, respectively; p<0.01). During AL peaks of water, Na and K 
excretion were seen during19-23 hr. After RF, peaks of water and K excretion occurred in 
the period 11-15 hr (737±109 µl/4h, 170±28 mmol/4h; p<0.001 compared to AL) while the 
urinary Na peak was observed in the 15-19 hr period(106±9 mmol/4h; p<0.001). During 
AL GFR at midnight and noontime were not significantly different (393±32µl/min vs 
361±10 µl/min, p=0.204). After RF, GFR at midnight was significantly lower at noontime 
(233±41µl/min vs. 393±32µl/min, p=0.0193). Clock genes (Bmal1, Per1, Cry1, Clock) 
in both liver and kidney showed a significant phase shift with RF. Expression of NHE3, 
AQP2, V1aR, renin and NKCC1 mRNA showed circadian variation (one way ANOVA, 
p<0.01), and a phase advance after RF (p<0.01, two way ANOVA). Expression of Oct1, 
Oct2, NKCC2, NCC and αENac did not show significant circadian variations, and RF did 
not change expression levels. We conclude that RF causes marked and rapid adaptation of 
cardiovascular and renal circadian variations. RF-induced resetting of expression of clock 
genes and clock controlled genes in the kidney may be related to the temporal resetting 
of kidney function.
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Leflunomide Plus Low Dose Prednisone Reduced Serum Interleukin-18 
Level in Progressive IgA Nephropathy  Minjie Zhou, Zhaohui Ni, Liou Cao, 
Jiaqi Qian, Wei Fang, Mou Shan, Minfang Zhang, Yucheng Yan, Leyi Gu, 
Mingli Zhu, Renhua Lu, Hong Cai, Yan Fang, Aiwu Ling, Qingwei Wu.  Renal 
Division, Renji Hospital, Shanghai Jiaotong University School of Medicine, 
Shanghai, China.


Objective:The up-regulation of pro-inflammatory cytokine expression in IgA 
nephropathy (IgAN) reflects continuous inflammatory activity in the kidney. Recent 
studies have shown that interleukin-18 (IL-18) may play an important role in most renal 
diseases. The present study was designed to investigate the effect of leflunomide (LEF) 
plus low dose prednisone on serum IL-18 level in progressive IgAN patients. Method: 
This is a prospective, randomized, open-labelled, single-center, controlled trial. Patients 
(Pts) with progressive IgAN [renal biopsy proven newly with protenuria (Upr)> 1.0g/d, 
plus Lee SMK grade II-V and/or basic serum creatinine (Scr) >178<250umol/L] were 
randomized to either 6 months of LEF (LEF group, 40mg/d for 3 days followed by 
20mg/d) plus pred (0.8mg/kg/d tapered to10mg/d) or pred alone (steroid group,1mg/kg/d 
tapered to10mg/d). Serum IL-18 level was detected by ELISA before treatment and at 6 
months follow-up. Result:Overall 36 patients had completed 6 month’s follow-up (18 in 
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LEF group and 18 in steroid group) while another 30 healthy volunteers from medical 
examination center were enrolled as control group. Compared with control group, serum 
IL-18 level at 6 months was significantly higher in IgAN group (360.3±151.0 vs. 51.2±48.9 
pg/ml, p=0.00). Compared with pre-treatment, the serum IL-18 level at 6 months was 
significantly decreased (362.7±205.0 vs. 141.3±160.8 pg/ml, p=0.00) in LEF group, Upr 
was significantly reduced (2.9±2.3 vs. 1.3±1.2 g, p=0.00) and Scr was stable (101.1±31.6 
vs. 93.9±26.7 mmol/L, p=0.09). In steroid group, serum IL-18 and proteinuria levels were 
also significantly decreased and Scr was stable. Conclusion: These findings suggested that 
leflunomide might be beneficial to progressive IgAN patients which might partially due to 
its inhibition of IL-18 up-expression.


Disclosure of Financial Relationships: nothing to disclose
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Phase 1b Clinical Trial of a Novel Chemokine-Enzyme Fusion Protein, 
CCL2-Leukocyte Population Modulator (CCL2-LPM), in Patients with IgA 
Nephropathy  Barbara K. Finck,1 Vincent Pichette,2 Michelle A. Hladunewich.3  
1Clinical Development, Osprey Pharmaceuticals USA, Inc., San Francisco, 
CA; 2Nephrology, Hopital Maisonneuve-Rosemont, Montreal, QC, Canada; 
3Nephrology, Sunnybrook Health Sciences Centre, Toronto, ON, Canada.


This open-label, dose-escalation study evaluates the safety, pharmacokinetics, and 
biologic activity of a novel potential therapeutic, CCL2-LPM, for IgA Nephropathy 
(IgAN).


In inflammatory nephropathies, such as IgAN, injured kidney tissue secretes the 
chemokine CCL2, also known as monocyte chemoattractant protein-1(MCP-1). CCL2 is 
also secreted into the urine. The single cognate receptor for CCL2, CCR2, is expressed 
on the majority of monocytes. CCR2-positive monocytes traffic into the kidney where 
they secrete a variety of inflammatory mediators that leads to recruitment of additional 
leukocytes and further tissue damage. CCL2-LPM is a recombinant fusion protein that 
combines CCL2 and SA1, the enzymatic subunit from Shigella holotoxin. When the 
CCL2 moiety binds to CCR2, it is internalized with the SA1 which subsequently binds to 
the ribosome and inhibits protein synthesis. Monocytes expressing the CCR2 receptor are 
neutralized and eliminated.


The modified continuous reassessment method is utilized to evaluate the safety and 
activity of CCL2-LPM in biopsy proven, active IgAN despite treatment with an angiotensin-
converting enzyme inhibitor and/or an angiotensin-receptor blocker. Active nephropathy 
is defined by proteinuria >1Gm/day, GFR >40 mL/min, and urine CCL2/creatinine ratio 
>250 pg/mg. Two doses of intravenous CCL2-LPM are administered 1 week apart. 
Doses range from 0.01 mg/kg to 1 mg/kg escalated over 5 cohorts. Biologic activity of 
CCL2-LPM is evaluated by dose dependent changes in the urine CCL2/creatinine ratio, 
leukocyte subsets analyzed by FAC, and clinical outcomes. As of July 2009, the first cohort 
of 3 patients has been dosed with CCL2-LPM 0.01 mg/kg without dose limiting toxicity. 
Enrollment is ongoing.


Conclusion: CCL2-LPM is safe and well tolerated at the lowest dose evaluated in this 
ongoing clinical trial. Presentation of additional safety and biologic activity results for 
subsequent cohorts is planned.


Disclosure of Financial Relationships: employer: Osprey Pharmaceuticals USA, Inc.
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The Effect of Triptolide on Secretion of Cytokines and Apoptosis in PBMCs 
of Patients with IgAN  You-ming Peng, Qian Liang, Lin Sun, Hong Liu, Fu-
You Liu.  Nephrology, Second Xiangya Hospital, Central South University, 
Changsha, Hunan, China.


IgA nephropathy (IgAN) is characterized by IgA deposited in the glomerulus, an 
elevated plasma IgA level and increased lymphocytes activity as well as abnormal 
apoptosis in peripheral blood mononuclear cells (PBMCs). It has been demonstrated that 
the Triptolide (TP) can reduce the renal lesions and hematuria. However, the effect of 
TP on PBMCs from patients with IgAN is not yet evaluated. To investigate the role of 
pro-inflammatory cytokines and apoptosis in progression of IgAN, the levels of TNF-α, 
IL-6 and apoptotic related-gene in PBMCs from patients with IgAN were observed. The 
TNF-α and IL-6 mRNA and protein expressions in PBMCs of patients with IgAN were 
higher than that of control, as assessed by RT-PCR and ELISA, which positively correlated 
with renal histopathological changes. The number of apoptotic cells of PBMCs in patients 
with IgAN was significantly increased than that of control, as detected by flow cytometry. 
Western blot showed that the expression of Bcl-2 protein was increased in PBMCs of 
patients with IgAN, compared to that of control (p<0.05), while the expression of Bax 
had no change. On the other hand, the TNF-α, IL-6 mRNA and protein expression were 
decreased in PBMC from patients with IgAN treated by TP, as assessed by RT-PCR and 
Western blot, respectively. Furthermore, the number of apoptotic cells and related-gene 
Bax, Caspase 9, Caspase 3 mRNA and protein expressions were increased in PBMCs of 
pateints of IgAN, compared to control, whereas, the Bcl-2 was decreased (p<0.05). These 
data suggested that the immunological derangement and lymphocytes apoptosis participated 
in the progression of IgAN, and TP had an effect of inhibiting the overproduction of pro-
inflammatory cytokines such as TNF-α and IL-6.
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Antiproteinuric Effect of Oral Calcitriol in IgA Nephropathy, a Pilot Study  
Li-jun Liu, L. V. Ji-cheng, Su-fang Shi, Gui-li Sui, Yu-hong Song, Hong Zhang.  
Renal Division, Peking University First Hospital, Peking University Institute 
of Nephrology.


Background: Previous study suggested active vitaminD and its analogs have been 
shown to reduce proteinuria and renal protective effects in CKD patients. Here we conducted 
a randomized open-label study to evaluate the antiproteinuric effect of calcitriol on 
proteinuria in patients with immunoglobulin A (IgA) nephropathy. (NCT 00862693)


Methods:
In this randomized open-label study, 25 patients with biopsy proven IgA nephropathy 


whose urine protein was still over 1 g/d or eGFR<60ml/min were enrolled regardless of 
RAAS blockage. 12 out of 25 were randomized to oral calcitriol (Calcitriol, 0.5 ug, twice 
weekly). The rest were randomized to control group. All of the patients were followed 
at least eight weeks (8 -12w). The change in proteinuria was analyzed and the effect of 
calcitriol was evaluated.


Result:
Baseline laboratory data, including age, gender, eGFR, Alb and blood pressure, in the 


2 groups were similar, except urine protein excretion was greater in the calcitiol group 
(1.80±0.74 versus 1.01,P=0.006). After last visit, 11/12(92%) of the calcitriol patients 
had reduction in proteinuria. Proteinuria decreased from 1.80 ±0.74g/d to 1.16 ±0.62g/d 
(p=0.03). While proteinuria in control group maintains as the initial levels (1.01 ±0.57 g/d 
versus 1.09±0.86 g/d, p>0.05).


There were no significant differences in the renal function or blood pressure change in 
the two groups before or after treatment. No major adverse effect was reported.


Conclusion:
Our results demonstrate that twice-weekly oral calcitriol show a modest antiproteinuric 


effect in patients with IgA nephropathy.
Disclosure of Financial Relationships: nothing to disclose
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Long-Term Study of Mycophenolate Mofetil in IgA Nephropathy  Sydney 
C. W. Tang,1,2 Anthony W. C. Tang,2 Sunny S. H. Wong,2 Yiu Wing Ho,2 Kar 
Neng Lai.1  1Department of Medicine, University of Hong Kong, Queen Mary 
Hospital, Hong Kong, China; 2Department of Medicine and Geriatrics, United 
Christian Hospital, Hong Kong, China.


The efficacy of mycophenolate mofetil (MMF) in treating IgA nephropathy (IgAN) 
remains controversial with divided opinion. Results from an extended 6-year follow-up 
study of a cohort of IgAN subjects randomized to receive MMF or control in 2002 were 
presented. Forty subjects were recruited to receive MMF (1.5 – 2 g/day) for 6 months 
or control (continuation of angiotensin blockade). After 72 months, 11 patients (27.5%) 
developed ESRD requiring dialysis, of whom 2 (10%) were from the MMF group and 9 
(45%) from the control group (P = 0.015). Three (15%) versus 10 (50%) patients reached 
the composite end-point of doubling of serum creatinine or ESRD (P = 0.017), respectively. 
Linear regression showed that the annualized eGFR decline was –1.125 versus –3.812 ml/
min/1.73m2 per year (P = 0.021), respectively. Urinary protein excretion and albumin-to-
creatinine ratio were lower in the MMF group during the first 24 months, beyond which 
there was no difference between groups. Multivariable Cox regression analysis revealed 
baseline eGFR and proteinuria, and change of urine albumin-to-creatinine ratio at 1 year to 
be important predictors of renal progression to ESRD. In conclusion, among Chinese IgAN 
subjects with histologic mild lesions and persistent proteinuria despite maximal angiotensin 
blockade, MMF treatment may result in transient and partial remission of proteinuria in 
the short-term, and renoprotection in the long-term.


MMF was a kind gift from Roche Pharmaceuticals.
Funding: Partly from the Hong Kong Society of Nephrology Research Grant 2002.
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CRP Gene Polymorphism and Chronic Kidney Disease in the NHANES 
III-DNA Subset  Adriana M. Hung,1,2 Dana C. Crawford,3 Marie R. Griffin,2,4 
T. Alp Ikizler.1  1Nephrology, Vanderbilt University; 2CRCoE & GREEC, 
TVHS_Nashville VAMC; 3Center for Human Genetics Research, Vanderbilt 
University; 4Division of Pharmacoepidemiology, Vanderbilt University.


Chronic inflammation may play a role in chronic kidney disease (CKD) progression. 
CRP gene polymorphisms are associated with serum CRP concentrations but their 
association with CKD progression is unknown. Studies of the NHANES III population have 
shown that people with CKD have higher CRP concentrations. We used data from 6058 
individuals from the NHANES III phase II (1991-1994) who had DNA samples available to 
test the association of CRP polymorphisms and CKD. We selected 5 tag polymorphisms from 
the CRP gene: rs2808630, rs1205, rs3093066, rs1417938, and rs3093058. CKD was defined 
using the National Kidney foundation Kidney Disease Outcomes Quality Initiative (NKF 
KDOQI) criteria: GFR < 60 ml/min by MDRD or presence of albuminuria defined as an ACR 
of 17 to 249 mg/g for men or 25 to 354 mg/g for women and macroalbuminuria as ACR of 
250 to 2,999 mg/g for men or 355 to 2,999 mg/g for women. Logistic regression analysis 
(additive model) was performed to evaluate the association of the different genotypes and 
CKD. A total of 1231 subjects had CKD (56% had CKD stages 1&2 and 44% had CKD 
stages 3&4). Mean age was 46 ±19, 29% were African American, 25% had HTN, 56% were 
females, 11% were DM, 6% had CVD and mean Body mass index was 27±6 kg/m2. The 
rs2808630 polymorphims which is known to be associated with lower levels of CRP, was 
associated with a higher risk of CKD OR:1.13 (95% CI 1.1-1.54, p=0.004). The rs3093058 
TT genotype, which is known to be associated with higher levels of CRP and CVD in African 
Americans was associated with a lower risk of CKD OR:0.70 (95% CI 0.58-0.86, p=0.001). 
None of the other tested SNPs were associated with CKD. In conclusion, CRP SNPs which 
are associated with higher levels of CRP such as the rs3093058 were not associated with 
CKD. Additionally, we showed an association between the rs2808630 (low inflammatory 
profile) with higher risk of CKD. Fine mapping and functional studies will be required to 
identify the causal SNP underlying the association described here.
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Impact of Polymorphisms of Gene Related with the Synthesis of Angiotensin 
II on the Progression of IgA Nephropathy  Sun Moon Kim,1,2 Yun Kyu 
Oh,1,2 Yon Su Kim,2 Suhnggwon Kim,2 Chun Soo Lim.1,2  1Internal Medicine, 
Seoul National University Borae Hospital, Seoul, Republic of Korea; 2Internal 
Medicine, Seoul National University College of Medicine, Seoul, Republic of 
Korea.


Background. Angiotensin II (Ang II) has been shown to play an important role in 
several renal diseases including IgA nephropathy (IgAN). Although it is well recognized 
that angiotensin-converting enzyme (ACE)-dependent AngII-generating system is a 
major source of intrarenal AngII production, chymase (CMA)-dependent pathway is 
also reported to be upregulated in intrarenal cells in diabetic nephropathy (DN) and 
other glomerulonephritides. We investigated the association of ACE and CMA gene 
polymorphisms with the development and progression of IgAN among Korean patients.


Methods. Korean patients with biopsy-proven IgAN (N = 261) with a minimal follow-
up of 4 years (mean ± SD: 103.4 ± 52.6 months) were recruited. Three hundred healthy 
subjects with normal renal function, normal urinalysis and normotension were included 
as controls. The polymorphisms of ACE gene (I/D, A2350G) and CMA gene (G-1896A, 
C-1794T) were determined by the dynamic allele specific hybridization or 5’ nuclease 
allelic discrimination assay.


Results. The genotype and allele frequencies of ACE and CMA were not different 
significantly between IgAN patients and controls. There was no significant association 
between genotypes of ACE and CMA and initial renal function, amount of daily 
proteinuria, and frequency of hypertension. The frequency GG genotype in CMA G-1896A 
polymorphism was significantly higher in patients with stable disease course than in those 
with progressive course (61.4% vs. 46.8%, P=.029). In Kaplan-Meier analyses, the renal 
survival rate was good in patients carrying GG homozygote at CMA G-1896A (P=.045). 
Moreover, G-1896A polymorphism remained an independent risk factor for the progression 
after multivariate analysis (Cox regression model, HR for AA genotype: 6.086, 95% CI 
2.057-18.005, P=.001; HR for GA genotype: 1.986, 95% CI 1.226-3.219, P=.005).


Conclusions. Our results suggest that CMA G-1896A polymorphism affect the 
progression rate of IgAN in Korean patients.


Disclosure of Financial Relationships: nothing to disclose


TH-PO522


Serum Angiopoietin 2 Levels Are Associated with Increased Mortality in 
CKD Patients  Stephen G. John,1 Sascha David,2 Mhairi K. Sigrist,1 Helen 
J. Jefferies,1 Jan T. Kielstein,2 Christopher W. McIntyre.1,3  1Renal Medicine, 
Royal Derby Hospital, Derby, United Kingdom; 2Nephrology and Hypertension, 
Medical School, Hannover, Germany; 3University of Nottingham, Derby, United 
Kingdom.


The pathophysiology of aggravated cardiovascular (CV) risk in CKD is incompletely 
understood. However there is an increasing focus on non-traditional risk factors, including 
endothelial dysfunction. Angiopoietin 2 (Ang-2) impairs endothelial function by inhibiting 


the binding of Angiopoietin 1 to the common receptor Tie-2. Ang-2 levels are increased 
in diabetes, hypertension, coronary heart disease and CKD. Ang-2 levels are predictive of 
mortality in sepsis and malignancy, thus we aimed to investigate its impact on outcome 
in CKD.


134 patients (46 CKD 4, 60 HD, 28 PD) were studied at baseline and 12 months. 
Patients were well matched for all general clinical and biochemical characteristics. Ang-2, 
hsCRP and osteoprotegerin (OPG) were measured by ELISA. Vascular calcification (VC) 
was quantitatively assessed by multi-slice CT of a standardised segment of the superficial 
femoral artery and pulse wave velocity by applanation tonometry. Outcome was assessed 
at 4 years.


Ang-2 levels (ng/ml) were higher in dialysis patients than CKD 4 (HD 2.06±0.96, CKD 
1.81±0.90, p=0.012; PD 2.17±0.77, p=0.024); but not different between dialysis modalities. 
Ang-2 did not change over 12 months. Ang-2 was higher in diabetics (2.37±1.06; 1.96±0.83; 
p=0.02), patients with CV co-morbidities (2.42±1.39; 1.97±0.87; p=0.008) and those on 
lipid lowering agents (2.43±1.18; 1.87±0.68; p=0.0002). Ang-2 negatively correlated with 
albumin (R=-0.36; p<0.0001), total cholesterol (R=-0.31; p<0.0001), positively with OPG 
(R=0.29; p=0.002) and hsCRP (R=0.20; p=0.039), but not with VC or arterial stiffness. 
There were 38 deaths over 1495±121 days follow up. Ang-2 levels predicted mortality in 
both unadjusted (HR 1.15; p=0.002) and Cox-regression models adjusted for age and VC 
(HR 1.141; p=0.003).


Ang-2 is associated with systemic inflammation, elevated OPG levels (previously 
described as associated with aberrant vascular biology), and is a strong predictor of mortality 
in CKD, independent of conduit arterial stiffness or calcification.
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Apolipoproteins B and A-1, Standard Lipid Measures and Incidence of 
Myocardial Infarction in Men and Women, with or without Chronic Kidney 
Disease  Martin Holzmann,1 Ingmar Jungner,2 Göran Walldius,3 Torbjörn Ivert,4 
Tobias Nordqvist,5 Jan Östergren,1 Niklas Hammar.6  1Department of Emergency 
Medicine, Karolinska University Hospital, Stockholm, Sweden; 2Department 
of Medicine, Epidemiological Unit, Karolinska Institutet, Stockholm, Sweden; 
3King Gustaf V Research Institute, Karolinska Institutet, Stockholm, Sweden; 
4Department of Cardiothoracic Surgery, Karolinska University Hospital, 
Stockholm, Sweden; 5Centre of Public Health, Karolinska Institutet, Stockholm, 
Sweden; 6Institute of Environmental Medicine, Karolinska Institutet, Stockholm, 
Sweden.


Purpose
To evaluate the apolipoprotein (apo) B/apoA-1 ratio and standard lipid measures, 


respectively, for prediction of first myocardial infarction (MI), in individuals with or without 
chronic kidney disease (CKD).


Methods
142,394 individuals referred for laboratory evaluation from primary health care, during 


1985-1996 in Stockholm, Sweden, with information on serum creatinine, glucose, total 
cholesterol, triglycerides, apoB and apoA-1, but without a previous MI were included. 
Glomerular filtration rates (eGFR) were estimated using the Modification of Diet in Renal 
Disease study equation. CKD was defined as eGFR 15-60 mL/min/1.73 m2. Hazard ratios 
(HR) for incidence of MI were calculated for quartiles of different lipid measures.


Results
During a mean follow-up of 12.1 years there were 5,466 MIs. The adjusted HR for 


the highest versus the lowest quartile of the apoB/apoA-1 ratio among individuals without 
CKD was 2.88 (95 % confidence interval (CI) 2.54-3.26) and for those with CKD 3.35 
(95 % CI, 2.25-4.91). The corresponding estimates for the total cholesterol/high-density 
lipoprotein cholesterol ratio were HR, 3.13 (95 % CI, 2.78-3.52) and 3.54 (95 % CI, 2.43-
5.17), respectively. After adjustment for the total cholesterol/ HDL cholesterol ratio, an 
increase by one standard deviation of the apoB/apoA-1 ratio was associated with HR of 
1.44 (95 % CI, 1.30-1.59) for MI, among individuals with CKD.


Conclusions
The apoB/apoA-1 ratio is a strong predictor of first myocardial infarction in individuals 


with or without CKD, and appears to add information about risk of future MI after adjustment 
for conventional lipid measures.
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EPA May Express a Suppressive Effect on Worsening Renal Function: 
JELIS Sub-Analysis  Koutaro Yokote,1 Mitsuhiro Yokoyama,2 Hideki Origasa.3  
1Department of Clinical Cell Biology and Medicine, Chiba University Graduate 
School of Medicine, Chiba, Chia, Japan; 2Hyogo Prefectural Awaji Hospital, 
Sumoto, Hyougo, Japan; 3Division of Biostatistics and Clinical Epidemiology, 
University of Toyama, Toyama, Japan.


Background Chronic kidney disease (CKD) is not only risk for progression to 
the end stage renal disease but also risk for cardiovascular disease (CVD). Japan EPA 
(eicosapentaenoic acid) Lipid Intervention Study (JELIS) showed EPA effectively 
suppresses major coronary events in hypercholesterolemic patients on statin. But, the effect 
of EPA on CKD is unknown. We performed a sub-analysis of JELIS to clarify the relationship 
between plasma EPA level and estimated glomerular filtration rate (eGFR).


Methods In JELIS, 18,645 subjects were randomly assigned to receive either 1800 
mg of EPA daily with statin or statin only, and followed for 4.6 years. Subjects with eGFR 
value less than 50ml/min/1.73m2 were classified as low eGFR and the remainder as high 
eGFR. Multivariate logistic regression analysis was performed to evaluate the relationships 
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between the quartile of EPA level at baseline and the proportion of low eGFR subjects. 
Odds ratios were adjusted for diabetes, hypertension and smoking.


Results Subjects in the quartiles with the highest EPA level (3.56 ≤mol %) at baseline 
showed significantly decreased proportion of low eGFR compared with those in the quartile 
with the lowest EPA level (<1.69mol %), with an odds ratio of 0.84 (P=0.003). Significant 
negative correlation was observed between EPA and the proportion of low eGFR at baseline 
(P for trend=0.001). An analysis on the high eGFR subjects at baseline revealed that subjects 
in the quartiles with the highest average EPA level (5.60 ≤mol %) during the follow-up 
period showed significantly decreased proportion of lowering eGFR compared with those 
in the lowest EPA quartile (<2.36mol %), with an odds ratio of 0.61 (P=0.003). In the high 
eGFR subjects at baseline, average EPA was negatively associated with the proportion of 
lowering eGFR during the follow-up period (P for trend<0.0001).


Conclusion Plasma EPA negatively correlated with the proportion of low eGFR. EPA 
may have a suppressive effect on decline of eGFR.
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Malnutrition Inflammation Complex Syndrome Modifies the Cholesterol-
Cardiovascular Risk Relationship: Results from the Trial and Cohort 
Phases of the African American Study of Kidney Disease and Hypertension  
Gabriel Contreras, B. Hu, B. Astor, J. A. Lewis, T. Greene, J. W. Kusek, L. 
Hebert, T. Erlinger, J. T. Wright, Jr., M. Lipkowitz, M. Kopple, C. A. Kendrick, 
M. Rahman, S. Rostand, L. Y. Agodoa, D. A. Cheek, V. Pogue, M. Faulkner, W. 
Cleveland, L. J. Appel.  AASK.


In chronic kidney disease (CKD), the association of cholesterol with cardiovascular 
disease (CVD) is inconsistent and sometimes paradoxical with higher levels associated with 
reduced risk. In this report, we examined whether the malnutrition inflammation complex 
syndrome (MICS) modifies the risk relationship of cholesterol levels with CVD events in 
African Americans with hypertensive CKD. Participants (n=983) were categorized by the 
presence or absence of MICS, defined as serum albumin ≤ 3.6 g/dL or C reactive protein > 10 
mg/L at baseline. The primary outcome included cardiovascular death or first hospitalization 
for coronary artery disease, stroke or congestive heart failure. In participants with (n=229) 
and without (n=754) MICS, baseline cholesterol levels (212.1 ± 50.2 vs. 211.6 ± 43.9 mg/
dL) and overall incidences of the CVD outcome up to 12 years of follow-up (21.8% vs. 
20.2%) were similar. However, there was a significant interaction between cholesterol 
levels and MICS on the risk for the CVD outcome (P = 0.03) in a Cox model adjusted for 
baseline age, gender, pre-existing CVD, iodine 125-iothalamate glomerular filtration rate, 
annual income, abnormal electrocardiogram, randomization group, and stratified by center. 
In the non-MICS group, the cholesterol levels’ adjusted-relative hazards (RH) for CVD 
were consistently higher for higher cholesterol levels: RH = 1.0, 1.27 [95% CI; 0.84-1.93] 
and 2.24 [1.49-3.36] in participants with cholesterol < 200 (reference), 200 to 239, and 
≥ 240 mg/dL, respectively. In the MICS group, the corresponding RHs did not vary by 
cholesterol level: RH = 1, 0.93 [0.41, 2.08], and 1.19 [0.51, 2.71], respectively. Conclusion: 
Cholesterol levels were associated with higher risk for CVD in CKD participants without 
MICS, but not in participants with MICS. MICS increases the complexity of interpreting 
lipid levels to predict CVD risk in patients with CKD.
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Chronic Kidney Disease, Inflammation and Risk of Presenting with Acute 
Myocardial Infarction Versus Stable Exertional Angina: The ADVANCE 
Study  Nisha Bansal,1 Chi-yuan Hsu,1 Malini Chandra,2 Carlos Iribarren,2 
Stephen P. Fortmann,3 Thomas Quertermous,3 Mark A. Hlatky,3 Alan S. 
Go.1,2  1University of California, San Francisco, San Francisco, CA; 2Kaiser 
Permanente of Northern California, Oakland, CA; 3Stanford University, Palo 
Alto, CA.


Background: Reduced glomerular filtration rate (GFR) increases cardiovascular risk, 
but whether decreased GFR also influences the acuity of the initial clinical presentation 
of coronary artery disease—acute myocardial infarction (MI) vs. stable angina—is not 
known. Furthermore, the potential role of factors such as inflammation or anemia is 
poorly understood.


Methods: We conducted a case-control study of adults within Kaiser Permanente 
Northern California whose first presentation of coronary disease was MI (n=801) or stable 
angina (n=422) between 2001-2003. Pre-event eGFR was estimated using calibrated 
serum creatinine results and the abbreviated MDRD equation. Patient characteristics 
and pre-event use of medical therapies were ascertained from self-report and health plan 
electronic databases. Pre-event white blood cell count (WBC), a marker of inflammation, 
and hemoglobin were obtained from lab databases.


Results: Mean eGFR was lower in subjects with MI vs. stable angina, with a higher 
proportion of subjects with eGFR < 45 ml/min/1.73 m2. After adjustment for patient 
characteristics and pre-event medication use, compared with eGFR 90-130 ml/min/1.73 
m2, we found a graded association between reduced eGFR and presenting with MI; the 
adjusted odds ratio (OR) increased from 1.36 for eGFR 60-89 ml/min/1.73 m2 to 3.78 for 
eGFR <45 ml/min/1.73 m2 (P<0.001 for trend). WBC >10,000 was also associated with 
an adjusted OR 4.31 (95% CI: 2.31-8.04) for presenting with MI, while hemoglobin level 
was not a strong predictor. After further adjustment for WBC and hemoglobin, the OR for 
eGFR <45 ml/min/1.73 m2 decreased to 3.10 (1.11-8.69).


Conclusion: GFR <45 ml/min/1.73 m2 is a strong, independent predictor of presenting 
with MI vs. lower risk stable angina in adults with new onset coronary disease. Inflammation 
may partially explain the association between reduced GFR and higher acuity coronary 
disease.
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Atherosclerosis and Inflammation in Predialysis ESRD Patients  
Chrysostomos Dimitriadis,1 Aikaterini Papagianni,1 Panagiotis Pateinakis,1 
Christos Bantis,1 Vaios Sygounas,2 Georgios Efstratiadis,1 Dimitrios Memmos.1  
1Nephrology, Hippokration Hospital, Thessaloniki, Greece; 2Radiology, 
Hippokration Hospital, Thessaloniki, Greece.


The aim of the study was to evaluate the correlation of vascular inflammation, as 
expressed by the serum levels of CRP, interleukin-6(IL-6), tumor necrosis factor-α(TNFα), 
intercellular adhesion molecule-1(ICAM-1) and vascular adhesion molecule-1(VCAM-1) 
with atherosclerosis in the carotid and femoral arteries of predialysis patients with 
ESRD.


The study included 58(31 men) stable ESRD patients (eGFR: 11.4 ± 3.59, 5.3 – 15.2 ml/
min/1,73m2, age: 63.5 ±11.8 years, 39.7% diabetics, 46.6% with history of cardiovascular 
disease-CVD). Ultrasonographically measured Intima Media Thickness(IMT) and 
Plaque Score(PS) of the carotid and femoral arteries were used as surrogate markers of 
atherosclerosis. The serum levels of IL-6, TNFα, ICAM-1 and VCAM-1 were measured by 
ELISA. We also examined established and non traditional risk factors for atherosclerosis, 
including history of CVD, diabetes, smoking, BMI, blood pressure, lipid profile, 
haemoglobin, dose of erythropoietin (EPO), albumin, calcium, phosphorus, and i-PTH.


In bivariate analysis (Pearson or Spearman), carotid IMT was significantly correlated 
to age (p=0.001), BMI (p=0.028) and serum levels of urea(p=0.029), IL-6 (p=0.007) and 
ICAM-1(p=0.008), while carotid PS was significantly correlated only to age (p<0.000). 
Femoral IMT correlated to age (p=0.000) and IL-6 (p= 0.011) whereas femoral PS to 
age(p=0.000) and dose of EPO.


In multivariate stepwise regression analysis, only age was independently associated 
with both IMT and PS in both carotid and femoral arteries. Carotid IMT retained a 
significant and independent correlation with ICAM-1 (p=0.003) and IL-6 (p=0.010), while 
femoral IMT only with IL-6 (p=0.014). Finally EPO dose and smoking were independent 
predictors of femoral PS.


Conclusions. This is the first study to evaluate the correlation of IL-6, TNFα, ICAM-
1 and VCAM-1 with carotid and femoral atherosclerosis in predialysis ESRD. IL-6 was 
independently correlated with IMT in both vascular beds, supporting the contribution of 
inflammation in the atherosclerosis of ESRD patients.
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Intensive Lipid Lowering with Atorvastatin in Patients with Chronic Kidney 
Disease  Hallvard Holdaas,1 Terje Pedersen,2 Rana Fayyad,3 Ingar Holme.2  
1Medicine, National Hospital, Oslo, Norway; 2Center for Preventive Medicine, 
Ullevaal Hospital, Oslo, Norway; 3Pfizer Inc., New York, NY.


Background: Post-hoc analyses of large statin trials for primary and secondary 
prevention of cardiovascular (CV) events have shown that subgroups with chronic kidney 
disease (CKD) (stage 3 and 4) also benefit from lipid lowering. Methods: IDEAL was 
a large randomized trial comparing a daily dose of 80 mg of atorvastatin with that of 
simvastatin 20-40 mg in 8888 patients with coronary heart disease in a 5-year trial. Of all 
patients included 2321 patients had a eGFR below 60 ml/min/1.73m2 (MDRD formula). 
The incidence of the primary endpoint major coronary events (coronary death, non-fatal 
myocardial infarction or cardiac arrest with resuscitation) in CKD patients in the trial were 
analyzed, in addition to changes in eGFR. Results: Patients with CKD had an excessive risk 
for cardiovascular mortality, Hazard Ratio (HR), 2.14 (CI,1.77-2.58), all cause mortality, 
HR 1.95 (CI,1.69-2.26) and for the separate components of cardiac endpoints. Final mean 
(SE) LDL-C levels in patients with CKD were 102+0.49 mg/dl in the simvastatin group 
and 83+0.53 mg/dl in the atorvastatin group. Both treatments resulted in increased eGFR, in 
patients with or without CKD; the improvement was significantly greater in the atorvastatin 
arm. Major cardiac events were reduced by 20% (HR 0.80, CI 0.68-0.94) in the non-CKD 
patients, whereas no treatment difference was observed in patients with CKD, (HR 1.07, CI, 
0.85-1.35). For stroke events, patients with CKD benefited from more intensive lowering 
therapy with atorvastatin, HR 0.67, (CI 0.46-0.96). In contrast the beneficial effect on 
stroke was similar between the 2 treatment groups in patients with eGFR above 60 ml/
min/1.73m2, HR 1.02 (CI, 0.77-1.34).


Conclusions: Patients with reduced renal function (stage 3 and 4) are at greater risk 
for all cardiovascular endpoints. In this study, eGFR was improved with high dose of 
atorvastatin treatment and incidence of stroke was reduced in patients with CKD, however 
no additional benefit above moderate treatment was seen for major coronary events in 
this patient group.
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LDL Cholesterol and Risk of Death during CKD  Stephen F. Derose,1 Jiaxiao 
M. Shi,1 Kamyar Kalantar-Zadeh,2 Steve J. Jacobsen,1 Csaba P. Kovesdy,3 Scott 
A. Rasgon.4  1Research & Evaluation, Kaiser Permanente Southern California, 
Pasadena, CA; 2Harold Simmons Center, Harbor-UCLA, Torrance, CA; 3Salem 
VA MC, Salem, VA; 4Los Angeles Medical Center, Kaiser Permanente Southern 
California, Los Angeles, CA.


The increased risk of death associated with increasing cholesterol levels appears to be 
absent or reversed in dialysis patients. We wished to determine if the risk associated with 
LDL cholesterol decreases as kidney function declines from early CKD to ESRD.


We conducted a retrospective cohort study of members of Kaiser Permanente Southern 
California with two or more serum creatinine tests and one or more LDL cholesterol tests 
from Jan 1st 1998 to 31st Dec 2006. A 10% sample was randomly selected, yielding 137,711 
subjects. A Cox model with fixed (sex, black and non-black race) and time-varying covariates 
(age, estimated GFR, LDL, filled prescriptions for statins and other antilipemics, start of 
dialysis or transplantation) was used to model hazard of death.


Subjects were 56% female, mean age of 52 years (sd 15). There were 5.6 (sd 5.7) LDL 
and 5.3 (sd 3.8) serum creatinine tests per subject. Interactions were found between: age 
and GFR, LDL and GFR (P<0.001). Statins were associated with a decreased risk of death 
(HR 0.59, P<0.001) as were non-stains (HR 0.86, P=0.023). Across every strata of kidney 
status from normal to ESRD (see Figure), maximum risk of death was at LDL <70 mg/dL; 
the minimum risk was at LDL 130-160. As kidney function decreased, low LDL posed less 
risk and high LDL posed greater risk. There was no change in trend with onset of ESRD.


Very low LDL levels were associated with higher risk of death while higher LDL levels 
were not. As kidney funciton declines, and in ESRD, there appears to be little difference 
in the risk of death associated with LDL levels above 100 mg/dL.
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Adiposity and Mortality in Adults with Chronic Kidney Disease (CKD): 
The REGARDS Study  Holly J. Kramer,1 Suzanne Judd,2 Leslie McClure,2 
Shoham David,1 Howard George,2 Monika Safford,3 David G. Warnock,4 
Paul Muntner,6 Durazo-Arvizu Ramon,1 William M. McClellan.5  1Preventive 
Medicine, Loyola Medical Center, Maywood, IL; 2Biostatistics, University of 
Alabama, Birmingham, AL; 3Preventive Medicine, University of Alabama; 
4Medicine, University of Alabama; 5Medicine, Emory University, Atlanta, GA; 
6Epidemiology, University of Alabama.


Management of adults with CKD requires the identification of appropriate measures 
of weight related risks. This study examined the association between body mass index 
(BMI) and waist circumference (WC) and all-cause mortality in 3091 adults with Stage 
3-4 CKD using data from the REGARDS Study, a cohort of white and black adults > age 
45 years. Vital status was ascertained by telephone contacts every six months and median 
follow-up was 4 years. Cox proportional hazards models quantified the association between 
7 categories of adiposity and mortality while adjusting for covariates. The mean age was 
65.3 [SD 9.4] years, 45.5% were male; mean BMI was 29.3 [SD 6.2] kg/m2 and mean WC 
was 37.7 [SD 5.9] inches. In the adjusted model, mortality risk increased progressively 
across WC categories greater than reference group (mean 34.3 inches) but not across BMI 
categories greater than reference group (mean 25.7kg/m2).
Multivariable Adjusted Hazard Ratios of All-Cause Mortality Among Adults with Stage 3-4 CKD by 
Adiposity Categories


BMI WC
≤5% 1.31 (0.74, 2.32) 2.15 (1.14, 4.06)
6%-20% 1.37 (0.94, 2.00) 1.11 (0.71, 1.74)
21%-40% (Reference) 1.00 1.00
41%-60% 0.93 (0.67, 1.30) 1.48 (0.93, 2.34)
61%-80% 0.68 (0.46, 0.99) 1.74 (1.08, 2.82)
81%-94% 0.77 (0.49, 1.23) 2.12 (1.25, 3.62)
≥5% 0.97 (0.44, 2.13) 2.41 (1.26, 4.62)
Adjusted for age, race, gender, coronary heart disease, stroke, hypertension, diabetes, smoking status, 
education, income, insurance status, and access to healthcare. BMI and WC included in the same model


High WC is associated with increased mortality risk after adjustment for BMI in adults 
with stage 3-4 CKD.
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Does Silent Myocardial Ischemia Explain the High Mortality in CKD 
Population?  Ammar Almehmi,1 Mike Broce,2 Amer Malas.3  1Medicine- 
Division of Nephrology, Kansas University Medical Center, Kansas City, KS; 
2Research Institute, CAMC Research Institute, Charleston, WV; 3St. Francis 
Hospital, Charleston, WV.


Background:
Silent myocardial ischemia (SMI) is associated with poor outcomes in patients with 


cardiovascular disease (CVD). However, the effect of SMI on survival in patients with 
chronic kidney disease (CKD) is unknown.


Objective:
To examine the impact of SMI on survival in patients with CKD who had undergone 


coronary angioplasty.
Methods:
This study enrolled 243 patients who had undergone single-vessel percutaneous 


coronary intervention (PCI). Glomerular filtration rate (GFR) was estimated using the 
MDRD formula. Patients with GFR < 60 ml/min/1.73m2 were considered to have CKD. 
SMI was defined as the absence of chest pain in response to balloon dilatation of the affected 
vessel during PCI. Students- t test, χ2 and multivariate logistic regression tests were used 
to explore the relationship between SMI and CKD. Using Cox regression, age-adjusted 
Kaplan-Meier survival curves were constructed to examine the 10-year all-cause mortality 
associated with SMI among patients who had or did not have CKD.


Results:
The study included 64.2% men, 35.4% current smokers, and 33.7% diabetics, with 


mean age of 64 ± 12 yr (mean ± SD), LDL cholesterol 104 ± 33 mg/dL, blood pressure 
141 ± 25 / 76 ± 14 mmHg, and serum creatinine 1.1 ± 0.70 mg/dL. GFR in patients with 
CKD (30.5%) versus those without CKD (69.5%) was 46.6 ± 12.4 versus 89.7 ± 23.2 ml/
min/1.73m2 (p = 0.0001), respectively. During angioplasty, SMI was reported more often in 
patients with CKD (37.7%) compared to those without CKD (23%) (p = 0.025). Compared 
with patients who had no SMI and normal renal function, the multivariable adjusted hazard 
ratio for the 10-year all-cause mortality among patients with both CKD and SMI was 3.282 
(95% confidence interval , 1.68–6.39; P < 0.0001) (Figure 1).


Conclusion:
Silent myocardial ischemia is an independent predictor of long-term mortality in patients 


with CKD and may underlie the increased CVD death in this population.
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Chronic Kidney Disease Is an Independent Predictor of Mortality in Patients 
with Implantable Cardioverter Defibrillator  Sunil K. Jain,1 Casey S. Hager.2  
1Internal Medicine, West Virginia University, Charleston Div, Charleston, WV; 
2Cardiology, Texas A&M Medical Center, Temple, TX.


Background-Chronic Kidney Disease (CKD) and advanced heart failure, despite 
optimal medical therapy, are independently associated with high mortality. Implantable 
Cardioverter Defibrillators (ICDs) have been shown to reduce the risk of sudden cardiac 
death in advanced heart failure. There is limited data on the survival of CKD patients with 
heart failure and ICD placement. ACC/AHA 2005 guidelines recommend ICD placement 
in patient with reasonable expectation of survival with a good functional status for more 
than 1 year on chronic optimal medical therapy. Advanced renal disease is not mentioned 
as a contraindication.
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Methods-This is a multicenter retrospective cohort study of patients who had ICD 


placement during January 1997 to December 2006. Data collection was done by manual 
chart review. Social security death index was referenced for survival status and death. 
Patients were grouped into five stages based on severity of CKD. The primary end point 
was mortality. Cox proportional hazard model was performed for multivariate analysis and 
Kaplan Meier survival curves were plotted.


Results-A total of 958 patients were included in analysis. Mean age was 67.09 years 
with 76.6% male and 88.4% Caucasian. Four hundred and twelve (43%) patients had 
CKD stage 3 and above. Of the total 208 deaths, 125 had CKD stage 3 and above. Seventy 
three (7.6%) patients died within one year of ICD implantation. Mortality increased with 
worsening CKD (9%, 22.2% and 38.46% for CKD stage III, IV and V respectively, p 
<0.0001). After multivariate analysis, CKD was found to be an independent predictor of 
mortality; HR 1.372 (CI 0.736 – 2.556), 3.092 (CI 1.52 – 6.29) and 10.15 (CI 4.25 – 24.23) 
for stages III–V respectively (p< 0.0001).


Conclusions-CKD is an independent and strong predictor of death in patients 
undergoing ICD for primary prevention of sudden cardiac death. This is the first reported 
multicenter study showing poor survival with worsening renal function. We suggest careful 
patient selection before embarking on ICD placement in advanced heart failure with co-
morbid advanced renal failure.
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Comparative Measurement of Renal and Splenic Resistance Indices in 
Healthy Subjects  Markus K. Gerhart, Oliver Grün, Sarah Seiler, Danilo Fliser, 
Gunnar H. Heine.  Saarland University Medical Center, Internal Medicine IV 
– Nephrology and Hypertension, Homburg/Saar, Germany.


Background:
Ultrasound renal resistance indices are thought to be prognostic markers in kidney 


transplant recipients as well as in patients suffering from chronic kidney disease. However, 
in both populations, renal resistance indices are correlated with surrogate markers of 
systemic atherosclerosis. This implies that renal resistance indices reflect local renal 
damage as well as systemic vascular disease. A more specific assessment of intra-renal 
damage may be achieved by comparing intra-renal resistance indices to resistance indices 
measured in arteries of non-renal organs, such as the spleen. In the present study we 
investigated the relationship between renal and splenic resistance indices and subclinical 
systemic atherosclerosis.


Methods:
In a cross-sectional study, we studied 152 healthy subjects between 20 to 50 years of 


age. Resistive indices (RI) and pulsatility indices (PI) were measured in three intra-lobular 
arteries of both kidneys and in three segmental branches of the splenic artery. Furthermore, 
we measured the common carotid intima-media-thickness (IMT), and assessed classic 
cardiovascular risk factors.


Results:
The resistance indices of the kidney and the spleen correlated significantly (RI spleen 


vs. RI kidney: r=0.54 [p<0.001], PI spleen vs. PI kidney: r=0.55 [p<0.001]). Both renal 
and splenic resistance indices were significantly correlated with common carotid IMT (RI 
kidney r=0.19 [p=0.022], PI kidney r=0.19 [p= 0.020], RI spleen r=0.23 [p=0.005], PI 
spleen r=0.21 [p=0.010]). In contrast to the separate analyses of renal and splenic resistance 
indices, their difference did not correlate with IMT (r= -0.10; [p=0.215]).


Conclusions:
We found that the difference between renal and splenic resistance indices is not 


correlated with IMT, in contrast to the separate analysis of these two indices. Thus, we 
propose the simultaneous measurement of renal and splenic resistance indices in order to 
differentiate between systemic vessel disease (with a increase of renal and splenic resistance 
indices) and local renal damage (with a segregate increase of renal resistance indices).
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Coronary Calcification (but Not Aortic Calcification) Is an Independent 
Predictor of Mortality in Pre-Dialysis Patients  Fellype C. Barreto,1,2 
Mohamed Temmar,1,2 Daniela V. Barreto,1,2 Sophie Liabeuf,1,2 Cédric Renard,3 
Najeh El Esper,4 Irina Shahapuni,4 Claire Presne,4 Raifah Makdassi,4 Gabriel 
Choukroun,1,4 Ziad Massy.1,2,4  1INSERM-ERI12 (EA4292) – University of 
Picardy, Amiens, France; 2Clinical Research Centre – Division of Pharmacology, 
Amiens University Hospital, Amiens, France; 3Division of Radiology, Amiens 
University Hospital, Amiens, France; 4Division of Nephrology, Amiens 
University Hospital, Amiens, France.


Purpose of study: To establish whether or not vascular calcification predicts mortality 
in a cohort of pre-dialysis patients.


Methods and Results: Ninety-two patients (mean ± SD age: 68 ± 12 years; males: 
62%) at different stages of chronic kidney disease (12.5% at stage 2, 37.5% at stage 3, 
41% at stage 4, 9% at stage 5) were enrolled. Coronary calcification was measured by 
thoracic multi-slice spiral computed tomography (MSCT) and aortic calcification was 
assessed using abdominal MSCT and plain abdominal radiography. The cut-offs for each 
diagnostic method were estimated by maximizing sensitivity and specificity in receiver 
operating characteristic curves for predicting mortality (area under the curve (AUC) ± SE 
= 0.715±0.07 for thoracic MSCT (p= 0.01), 0.706 ± 0.06 for abdominal MSCT (p=0.007) 
and 0.665 ± 0.08 for abdominal radiography (p=0.05)). Eighteen patients died during the 
study (mean follow-up period: 794 ± 244 days). In crude survival analyses, only the coronary 
calcification score > 259 AU (p= 0.01) and the aortic calcification score on MSCT > 1.53 


(p= 0.04) predicted mortality. However, in multivariate Cox regression analyses (adjusted 
for the estimated glomerular filtration rate, hemoglobin or plasma albumin) the coronary 
calcification score > 259 AU was the sole independent predictor of death.


Conclusion: In our study, the presence of coronary calcification (but not aortic 
calcification) was an independent predictor of mortality in pre-dialysis patients. Further 
large studies are needed to confirm the present findings.
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Aortic Valve Calcification and Stenosis Is Strongly Associated with 
Cardiac and All-Cause Mortality in End-Stage Renal Disease Patients  
Hiroshi Nasumoto,1 Hirotake Kasuga,2 Takanobu Toriyama,2 Yukio Yuzawa,3 
Seiichi Matsuo.3  1Nephrology, Hekikai Kyoritsu Clinic, Anjyo, Aichi, Japan; 
2Nephrology, Nagoya Kyoritsu Hospital, Nagoya, Aichi, Kazakhstan; 3Seiichi 
Matsuo, Nagoya University Hospital, Nagoya, Aichi, Japan.


Background: Vascular or tissue calcification has been recognized as a frequent 
complication in patients with end-stage renal disease (ESRD). Aortic valve calcification 
(AVC) is especially frequent, and the presence of AVC is a strong predictor of restenosis 
after drug-eluting stent implantation in ESRD patients. However, its prevalence in ESRD 
patients and the association with adverse events remain unclear. The aim of this study was 
to clarify the prevalence and predictive power of AVC and aortic valve stenosis (AVS) for 
cardiac and all-cause mortality in ESRD patients.


Methods: Consecutive 1,290 ESRD patients (male 65%, age 60±14years, diabetes 45%) 
were screened by echocardiography within 1 month after initiating hemodialysis (HD). AVC 
was defined as bright echoes >1mm on one or more cusps of the aortic valve. AVS was also 
defined as pressure gradient >20mmHg. They were followed-up for 7 years.


Results: AVC was seen in 627 patients (49%). Among patients with AVC, AVS was 
observed in 76 patients (12%). Patients were divided into 3 groups; those without AVC 
(n=663), with AVC alone (n=551) and with AVC and AVS (n=76). Mean follow-up period 
was 45±34months. Cardiac survival for 7 years was 93.0% in patients without AVC, 84.5% in 
patients with AVC alone and 69.5% in patients with AVC and AVS, respectively (p<0.0001). 
All-cause survival was also 74.4%, 58.1% and 39.7% (p<0.0001), respectively. On Cox 
analysis, AVC and AVC with AVS were independently stratified as predictors of mortalities 
even after adjustment for other risk factors (Table). Conclusion: AVC was seen in about 
a half of ESRD patients even at initial phase of HD therapy, and was strongly associated 
with cardiac and all-cause mortality in this population.
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Renal Artery Calibre Is a Predictor of Cardiovascular Events  Luca 
Zanoli,1 Stefania Rastelli,1 Carmelita Marcantoni,2 Corrado Tamburino,3 Pietro 
Castellino.1  1Internal Medicine, University, Catania, Italy; 2Nephrology, 
Cannizzaro Hospital, Catania, Italy; 3Cardiology, University, Catania, Italy.


Introduction
The hemodynamic significance of renal artery stenosis (RAS) has been generally 


assessed by the percentage of narrowing of the lumen. However, in the coronary artery 
district has been demonstrated the association between the vessel size and the outcome.


The objective of our study was to evaluate the relationship between renal artery size 
and risk of cardiovascular adverse events (CVE).


Methods
We enrolled patients (pts) with ischemic heart disease of the RAS-CAD trial cohort. 


The GFR was estimated by MDRD formula. The renal artery calibre (CAL) was categorized 
according to its quartiles. The pts were classified according to the number (0, 1 or 2) of the 
renal arteries with CAL in the 1st quartile. This variable was identified as CAL 0, CAL 1, 
CAL 2. The considered CVE were: arrhythmia, stroke, acute pulmonary oedema, angina, 
new angioplasty/bypass, acute myocardial infarction, death.


In this analysis it was estimated the time to first CVE. In Cox analysis was included 
the following variables: age, sex, weight, diabetes, GFR, CAL 0/1/2, ejection fraction (FE) 
and number (0-3) of coronary artery stenosis (CAD).
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Results
During the 7-month accrual period, 396 pts were enrolled, 32.5% of them with 


RAS>10%, age 63.8±9.9 yrs, GFR 78.7±24.1 ml/min, males 74.2%, diabetes 36.1%, 
2-3CAD 52.5 %. CAL median 5.6mm (1st quartile: 0-4.6mm). The pts with CVE were 111 
(45 with RAS>10%). The presence of two renal arteries with CAL<4.6mm was associated 
with a higher incidence of CVE in whole population (Figure, OR 2.8, CI 1.7-4.8, P <0.001) 
and in pts with RAS>10% (OR 4.1, CI 1.3-13.1, P <0.001).


Conclusions
The presence of two renal arteries with size <4.6mm is associated to a lower incidence 


of CVE. This finding is independent of age, sex, weight, diabetes, GFR, FE and CAD.
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Prevalence of Peripheral Arterial Disease in Hungarian Hypertensive 
Patients with Difference Stages of Renal Failure  Endre Kolossvary,1 
Katalin Farkas,1 Zoltan Jarai,2 Andrea Ludanyi,3 Istvan Kiss.4  1Department of 
Angiology, Internal Medicine Institute, St Imre Hospital, Budapest, Hungary; 
21st Department of Internal Medicine, Semmelweis University, Budapest, 
Hungary; 3EGIS Pharmaceutical OPLC, Budapest, Hungary; 4Department 
of Nephrology-Hypertension, Internal Medicine Institute, St Imre Hospital, 
Budapest, Hungary.


BACKGROUND AND OBJECTIVE: Epidemiological data have shown that patients 
with clinical, but also preclinical stages of peripheral arterial disease (PAD) have high risk 
of cardiovascular mortality and morbidity. By the measurement of the ankle/brachial index 
(ABI), which is a simple, non-invasive test, PAD can be diagnosed in early asymptomatic 
stage. The objective of the present large scale Hungarian epidemiological study was to 
evaluate the prevalence of PAD using ABI in hypertensive patients with difference stages 
of renal failure.


PATIENTS AND METHOD: 21892 patients were enrolled in the ERV Study 
(Evaluation of Ankle/Brachial Index in Hungarian Hypertensive Patients Screening Program 
of the Hungarian Society of Hypertension). The patients were recruited of 55 hypertension 
outpatient clinics spreading over Hungary. The basic clinical characteristics (demography, 
patients and family history, co-morbidity, cardiovascular risk, clinical laboratory parameters, 
blood pressure) were recorded. Ankle/Brachial Index was determined additionally. The 
cross-sectional design is followed by an observational cohort for 5 years.


RESULTS: The overall prevalence of PAD in our hypertensive population was 14% 
(17% in men, 12.6 % in women, respectively). In 3547 hypertensive patients with renal 
failure (GFR<60 ml/min; 16% of the ERV population) the PAD prevalence was higher than 
overall (18.4%). In a multivariate analysis the odds ratio (OD) for PAD was found as 1.43 
CI: 1.3-1.57 (GFR<60 ml/min) and 1.88 CI: 1.48-2.39 (GFR<30 ml/min).


CONCLUSION: The prevalence of PAD in Hungarian hypertensive patients is high and 
in hypertensives with renal failure this prevalence is even higher. ABI screening is definitely 
advised in hypertensive patients with renal failure because it is a simple method to estimate 
additional cardiovascular risk hypertensive patients with renal impairment.
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Renal Function and Abdominal Aortic Aneurysm: The Impact of Different 
Management Strategies on Long-Term Renal Function in the UK 
EndoVascular Aneurysm Repair (EVAR) Trials  Edwina A. Brown,1 Louise 
C. Brown,2 Roger M. Greenhalgh,2 Janet T. Powell,2 Simon G. Thompson.3  
1Imperial College Kidney and Transplant Institute, Hammersmith Hospital, 
London, United Kingdom; 2Vascular Surgery Research Group, Imperial College 
London, London, United Kingdom; 3Medical Research Council Biostatistics 
Unit, Cambridge, United Kingdom.


Limited longitudinal data exist on change in renal function in patients with abdominal 
aortic aneurysm (AAA). Escalating use of endovascular aneurysm repair (EVAR) with 
increased use of imaging and contrast agents may have deleterious effects on renal function. 
This study uses data from patients enrolled in the UK randomised EVAR trials; EVAR versus 
open repair in fit patients (Trial 1) and EVAR versus surveillance if unfit for open repair 
(Trial 2). Data were available for annual estimated glomerular filtration rate (eGFR).


Patients: In Trial 1, 509 and 463 patients in the EVAR and open repair groups 
respectively were followed for a mean(SD) of 3.9(1.7) years. In Trial 2, 114 and 108 
patients in the EVAR and surveillance groups respectively were followed for a mean(SD) of 
2.5(1.4) years. Multilevel modelling of 4962 eGFR measurements over time was performed 
and adjustments were made for demographic, clinical, morphological and medical therapy 
baseline characteristics.


Results: Mean(SD) rates of change in eGFR in Trial 1 were -1.13(1.43) and -1.00(1.43) 
ml/min/1.73m2 /yr for the EVAR and open repair groups respectively (p=0.208), and in 
Trial 2 were -0.98(1.49) and -0.76(1.30) ml/min/1.73m2/yr for EVAR and surveillance 
groups respectively (p=0.087).


To investigate factors associated with fast renal function decline, all patients were 
combined from both trials; mean rate of change of eGFR -1.03 [range -8.1 to +7.5] ml/
min/1.732/yr. Faster rates of decline were significantly associated with larger aortic neck 
diameters(p=0.003) and onset of graft-related complications after EVAR (p=0.001).


Conclusions: Renal function is remarkably stable after AAA repair. A more rapid 
decline in function is related to endograft-related complications and larger aortic neck 
diameter, possibly through effects on renal arterial blood flow.


Disclosure of Financial Relationships: honoraria: Baxter Healthcare.
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Sympathetic Activity in Chronic Kidney Disease Patients Is Related 
to End Organ Damage Despite Antihypertensive Treatment  Laima 
Siddiqi,1 Niek H. Prakken,2 Birgitta K. Velthuis,2 Maarten Jan Cramer,3 Peter 
J. Blankestijn.1  1Hypertension and Nephrology, University Medical Center 
Utrecht, Utrecht, Netherlands; 2Radiology, University Medical Center Utrecht, 
Utrecht, Netherlands; 3Cardiology, University Medical Center Utrecht, Utrecht, 
Netherlands.


Chronic kidney disease (CKD) patients often have sympathetic hyperactivity, which 
contributes to the pathogenesis of hypertension and cardiovascular organ damage. ACE 
inhibitors (ACEi) and Angiotensin II receptor blockers (ARB) reduce sympathetic 
hyperactivity. Ideally, treatment should eliminate the relation between sympathetic activity 
and organ damage. Aim: firstly to compare left ventricular mass (LVM) of CKD patients 
using chronic ACEi or an ARB with LVM of controls. Secondly we determine whether 
previously found MSNA and arterial blood pressure during follow up are predictive for 
the presence of increased LVM.


We re-studied 20 CKD patients and 30 healthy volunteers matched for age. Sympathetic 
nerve activity was quantified by the microneurography (muscle sympathetic nerve activity, 
MSNA). LVM was quantified by magnetic resonance imaging (MRI) without contrast.


The period between MSNA and MRI measurements was 9 ± 3 years. All patients were 
treated according to guidelines with an ACEi or an ARB.


In CKD patients mean systolic and diastolic arterial pressure were 129 ± 10 and 84 
± 5 mmHg, respectively during follow-up. In patients as compared to controls LVM was 
93 ± 16 versus 76 ± 18 gram, LVM index 30 ± 5 versus 24 ± 4 gram/m2.7 and mean wall 
thickness 11 ± 2 versus 9.0 ± 1mm (all P < 0.01). Moreover, MSNA was related to LVM 
(r = 0.65, P <0.002), LVM index (r = 0.46 and P < 0.03) and LV mean wall thickness (r 
= 0.84, P < 0.001).


In conclusion, the present study demonstrates that measures of LVM in CKD patients 
are greater than in healthy controls, despite well controlled blood pressure in the patients. 
Moreover, there is a positive relationship between these measures of LVM and MSNA, 
assessed years before, despite standard antihypertensive treatment. These results support 
the notion that additional sympatholytic therapy could be beneficial.
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Free p-Cresylsulphate Is a Predictor of Mortality in Patients at Different 
Stages of Chronic Kidney Disease  Sophie Liabeuf,1,2 Daniela V. Barreto,1,2 
Fellype C. Barreto,1,2 Natalie Meert,4 Griet Glorieux,4 Mohammed Temmar,2 
Gabriel Choukroun,3 Raymond C. Vanholder,4 Ziad Massy.1,3  1INSERM ERI12, 
University of Picardie, Amiens, France; 2Clinical Research Centre, Amiens 
University Hospital, Amiens, France; 3Nephrology Section, Amiens University 
Hospital, Amiens, France; 4Nephrology Section, University Hospital, Gent, 
Belgium.


Purpose of study: Uremic toxins have been considered to be emerging mortality risk 
factors in chronic kidney disease (CKD) patients. The prototype protein-bound uremic 
retention solute p-cresol has been shown to exert toxic effects in vitro. Recently, it has been 
demonstrated that p-cresol is present in plasma as its sulphate conjugate, p-cresylsulphate. 
The present study evaluates the distribution of free and total p-cresylsulphate and 
investigates its association with vascular calcification & stiffness and the mortality risk in 
a cohort of CKD patients.


Methods and Results: One hundred and thirty-nine patients (mean ± SD age: 67 ± 12; 
males: 60%) at different stages of CKD (8% at Stage 2, 26.5% at Stage 3, 26.5% at Stage 4, 
7% at Stage 5 and 32% at Stage 5D) were enrolled. Baseline total and free p-cresylsulphate 
levels presented an inverse relationship with renal function. The free p-cresylsulphate was 
associated (albeit weakly) with aortic calcification. During the study (mean follow-up 
period: 779 ± 185 days), 38 patients died, including 22 from cardiovascular (CV) causes. In 
crude survival analyses, free (but not total) p-cresylsulphate was shown to be a predictor of 
all-cause and CV death. Higher free p-cresylsulphate levels (> 0.051 mg/100 mL; median) 
were associated with mortality independently of well-known predictors of survival such 
as age, vascular calcification, anaemia and inflammation.


Conclusions: Free and total levels of p-cresylsulphate (the main circulating metabolites 
of p-cresol in vivo) are elevated in late-stage CKD. Low free (but not total) p-cresylsulphate 
may be considered as a predictor of survival in CKD.
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Serum Beta 2-Microglobulin in Early CKD: GFR Marker or Overlooked 
Uraemic Toxin?  E. P. McQuarrie,1 A. G. Jardine,1 J. G. Fox,2 B. Mackinnon.2  
1University of Glasgow, United Kingdom; 2Glasgow Royal Infirmary, United 
Kingdom.


Aim:It is widely accepted but poorly documented that serum beta2-microglobulin 
(serum B2M) levels, a low molecular weight protein (11,800Da), increase with declining 
renal function. The role of B2M in dialysis related amyloid is well established, with 
increasing evidence of a direct pathogenic role for B2M[1]. We aimed to clarify the 
relationship between renal function and B2M and whether B2M levels correlate with 
renal outcome. Methods:128 patients with primary GN were recruited between 11/2001-
04/2002. Baseline data collected included estimated GFR(MDRD4) and B2M. Patients were 
followed-up for a mean of 7.3y. The composite primary outcome measure was eGFR <15 
ml/min, need for renal replacement therapy or death. Decline in eGFR (ml/min/yr) was also 
calculated. Results:68% of patients were male, mean age 54.0(SD 16.3). Mean eGFR was 
50ml/min(SD 24.2). Median B2M was 3.4mg/l(IQR 2.3-6.3). Median decline in GFR was 
0.7ml/min/yr. 33 patients progressed to the primary outcome. B2M correlated significantly 
with the primary endpoint (Spearman’s rho=0.624, p<0.001) and rate of decline in eGFR 
(r=0.466, p<0.001). Renal function (eGFR) also correlated significantly with the primary 
endpoint (r=0.646, p<0.001) and slope decline (r=0.339, p<0.001). GFR and B2M were 
highly correlated (r=0.827 p<0.001). ROC curve analysis was used to calculate the area 
under the curve (AUC). Serum B2M AUC = 0.907 (95% CI 0.841-0.952); eGFR AUC = 
0.937 (95% CI 0.878-0.973). Using Cox survival analysis serum B2M did not independently 
predict outcome, whereas eGFR did (HR 0.907, 95% CI 0.873-0.943, p<0.001). Plotting 
B2M against eGFR shows a reciprocal relationship-as renal function falls below 30 ml/min 
B2M levels rise steeply. Data regarding the direct pathogenic role of this molecule suggests 
further analysis of its effects at an earlier stage of CKD deserves attention.Conclusion: 
Serum B2M predicts renal outcome, but not independently of renal function. B2M levels 
rise with declining renal function, but not in a linear fashion. Its subclinical role as a uraemic 
toxin deserves further analysis.


[1]Β2-microglobulin stimulates osteoclast formation. Kidney Int 2008;73:1275-
1281.


Disclosure of Financial Relationships: nothing to disclose


TH-PO542


HOMA-Adiponectin Index of Insulin Sensitivity Is the Best Correlate of 
Euglycemic-Hyperinsulinemic Clamp (HEGC) in CHD Patients  Adriana M. 
Hung,1,2 Mary Sundell,1 Charles Ellis,1 Feng Sha,1 T. Alp Ikizler.1,2  1Vanderbilt 
University; 2Nashville VAMC.


Hyperinsulinemic euglycemic glucose clamp (HEGC) is the gold standard to test 
insulin resistance (IR) during a stimulated state. IR has been reported to be an independent 
risk factor for cardiovascular mortality in ESRD based on more practical indices of IR 
such as HOMA-IR. The association between HEGC and practical indices of IR is not 
studied in detail in CHD patients. Twenty-three metabolic studies using HEGC were 
done in 9 CHD patients (all AA, 50±9 yrs, 70% male, 40% DM). HOMA-IR, HOMA-AD 
(HOMA corrected by adiponectin), QUICKI, and the McAuley’s index were measured 
simultaneously. The correlation between the different indices were assessed by Pearson 


moment and Generalized Estimating Equation to account for repeated measures. The 
mean (SD) for study variables were: BMI 34.4±7.57 kg/m2, HA1c 5.48±0.52, adiponectin 
19.4 ±8.6 µg/mL, resistin 36.4± 8.7 ng/mL, hsCRP 34.4±7.57mg/dl, glucose disposal rate 
(GDR) 5.3±1.1 mg/kg/min, HOMA-IR 4.7±3.4, QUICKI 0.31±0.02, HOMA-AD 115±97, 
McAuley’s 1.51±0.33. HOMA-AD (p=0.001), HOMA-IR (p=0.008) and QUICKI (p=0.03) 
were all associated with HEGC whereas McAuley’s index was not (p=0.4). Amongst clinical 
and demographic variables, only age was associated with HEGC. The correlation matrix 
is shown in table 1. In conclusion, in CHD patients, the best correlate of stimulated state 
of IR is HOMA-AD. Given the individual significant associations of IR and adiponectin 
with cardiovascular disease risk, the relevance of HOMA-AD index should be examined 
in large scale epidemiological studies.
Correlation Matrix of Different Indices of Insulin Resistance


GDR HOMA-AD HOMA QUICKI McAuley’s
GDR 1 - - - -
HOMA-AD -0.629 (0.002) 1 - - -
HOMA -0.533 (0.009) 0.846 (P<0.001) 1 - -
QUICKI 0.503 (0.014) -0.841 (P<0.001) -0.996 (P<0.001) 1 -
McAuley’s 0.273 (0.237) -0.714 (P<0.001) -0.851 (P<0.001) 0.845 (P<0.001) 1
Glucose disposal rate (GDR), mg/kg/min. Pearson correlation coefficients (p values) 
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Long-Term Risk for Hypertension and Renal Impairment after Exposure 
to Drinking Water Contaminated with E.coli O157:H7: Findings from the 
Walkerton Health Study  William F. Clark,1 J. Sontrop,2 J. Macnab,2 L. Moist,1,2 
M. Salvadori,1 R. Suri,1 A. Garg.1,2  1Medicine, University of Western Ontario; 
2Epidemiology & Biostatistics, University of Western Ontario, Canada.


Background: E.coli O157:H7 infections cause between 50,000 and 120,000 illnesses 
annually in the United States. Here, we evaluate the risk for hypertension and renal 
impairment within eight years of exposure to drinking water contaminated with E.coli 
O157:H7.


Methods: The Walkerton Health Study (Canada, 2002-8) is a retrospective cohort 
study with prospective follow-up investigating long-term health effects from exposure 
to an outbreak of bacterial water contamination in 2000. Information was collected 
annually via survey, physical examination and laboratory assessment of serum creatinine 
and urine protein. Participants with a history of gastrointestinal illness, hypertension or 
renal impairment before the outbreak were excluded. Hypertension was diagnosed using 
serial blood pressure measurements, and chronic kidney disease (CKD) was defined as 
estimated glomerular filtration rate (eGFR)<60 mL/min/1.73 m2 or random urine albumin/
creatinine ratio >30 mg/g.


Results: Of 1999 adults with no pre-outbreak disease, 46.1% reported no illness or 
mild illness at the time of the outbreak and 53.9% reported acute diarrhea-associated 
gastroenteritis. Hypertension was detected in 32.6% of those with no/mild illness and in 
38.1% of those with acute gastroenteritis. After adjusting for age, sex, body mass index, 
family history of hypertension, smoking and health care access, the relative risks and 95% 
confidence intervals for hypertension and CKD from acute gastroenteritis were 1.21 (1.08-
1.435) and 1.02 (0.76-1.36), respectively.


Interpretation: Acute gastroenteritis from exposure to drinking water contaminated 
with E.coli O157:H7 was associated with an 21% increased risk for hypertension. The risk 
for CKD was not significantly elevated. Hypertensive participants in this study were treated 
with renal-protective agents, which may have slowed the progression of renal disease, 
resulting in a decreased incidence of CKD within the study’s eight-year time frame.
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CanPREDDICT: Distribution of Novel Biomarker (BM) Profiles in CKD  
Adeera Levin,1 F. Madore,2 C. Rigatto,3 B. Barrett,4 O. Djurdjev,5 N. Muirhead,6 
Canadian Investigators.7  1UBC; 2UdeM; 3UofM; 4MUN; 5BCPRA; 6UWO; 7.


CanPREDDICT is a prospective cohort study of 3 years duration involving 26 Canadian 
centers. Objectives include establishing BM profiles which predict progression of CKD, 
atherosclerotic events, and heart failure, above and beyond conventional risk factors. 85% 
of 2500 target sample size has been enrolled. All pts have blood and urine samples collected 
at baseline and at 6 m intervals. The results of the first 533 pts enrolled are presented to 
describe cohort demographics and the distribution of key selected BM.


The mean age of the cohort is 67y, the median eGFR is 27ml/min (21% <20, 40% 
20-29, 39% >30 ml/min), 69% are male and 81% are Caucasian. The prevalence of DM 
is 44%; 30% have CVD.


The BM distributions are presented in Figure 1.
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Using multivariate analysis and adjusting for age, sex, race and GFR level we 
determined that those with DM at baseline were more likely to have elevations of ProBNP 
(OR=1.27 per 1000pg/ml; 95%C.I.:1.05-1.53) and IL6 (OR=2.48 for >5.5 pg/ml vs. below 
detection limit (BDL); 95%C.I.:1.36-4.52) vs. non DM. Those with CHF at baseline were 
more likely to have elevations of both ProBNP (OR=1.19 per 1000pg/ml; 95%C.I.:1.03-
1.37) and Troponin I (OR=2.79 for above vs. BDL; 95%C.I.:1.38-5.64). Those with ischemic 
heart disease did not have any specific changes in BM.


The consistency of BM with prevalent disease is re-assuring regarding the possible 
utility of these chosen tests to enhance our predictive ability of common events. The 
development of prediction equations using BM of known biological processes is important, 
as it may allow more accurate phenotyping of CKD pts, and thus (targeting of) potential 
interventions. The stability of the selected BM over time, and the ability to differentiate 
between progressors and non-progressors will be examined.


Disclosure of Financial Relationships: grant/research support: Abbott, Amgen, 
Ortho,Shire, Genzyme; scientific advisor: Abbott, Amgen, Ortho, Shire, Genzyme.
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A Comparison of Urinary Biomarkers in the Prediction of Chronic Kidney 
Disease Progression  Ahsan Alam,1 V. S. Balakrishnan,1 Caren Demello,1 
Lijun Li,1 Srila Gopal,1 John Griffith,1 Mary Perianayagam,2 Bertrand Jaber,2 
Madhumathi Rao.1  1Tufts Medical Center, Boston, MA; 2Caritas St. Elizabeth’s 
Medical Center, Boston, MA.


Chronic kidney disease is associated with tubular dysfunction, renal fibrosis and 
inflammation. We compared 8 urine biomarkers with urine protein and albumin in predicting 
CKD progression.


Patients with CKD and eGFR >15 ml/min were recruited from an outpatient clinic 
(N=173). Urine protein (UPCR) and albumin were measured by immunoassay. Fibrogenic 
mediators (transforming growth factor-β1 [TGFβ], plasminogen activator inhibitor 
1 [PAI1]), inflammatory factors (monocyte chemoattractant protein 1 [MCP], tumor 
necrosis factor α [TNFα]), adiponectin (ADPN), and vascular endothelial growth factor 
(VEGF) were measured using ELISA-based assays. Low molecular weight proteins, α-1 
microglobulin (α1M) and cystatin C (cysC), were measured by nephelometry (N=89). All 
biomarkers were normalized to urine creatinine and log transformed. Survival analysis with 
time varying measures examined each biomarker with time to the composite outcome of 
CKD progression (serum creatinine doubling or renal replacement therapy) or death. Models 
with time-dependent covariates were compared by their improvement in the C-statistic.


The mean age of the cohort was 60 years, with 59% male, 17% black, 31% diabetic, 
median eGFR 43 ml/min/1.73m2, and 68% non-proteinuric (albuminuria < 300 mg/g). 
Urine VEGF and TNFα were mostly undetectable. Twenty eight patients experienced the 
outcome. Only unadjusted HR (95% CI) were significant for urine albumin [1.36 (1.08-
1.71)], α1M [2.91 (1.31-6.46)], PAI1 [1.37 (1.03-1.82)], and ADPN [1.79 (1.10-2.93)]. 
UPCR and MCP retained significance after covariate adjustment.
Urine biomarkers and risk of CKD progression or death


Unadjusted HR (95% CI) Adjusted HR (95% CI)∗ C-statistic


UPCR† 1.77 (1.30-2.39) 1.65 (1.12-2.44) 0.84


MCP† 2.47 (1.46-4.16) 3.10 (1.52-6.33) 0.86


∗ Adjusted for age, black race, diabetes, and eGFR; † Log transformed
In a mostly non-proteinuric CKD population, urine MCP may improve the prediction 


of adverse outcomes in CKD as compared to proteinuria. Validation of these findings in 
larger cohorts is needed.
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The Competing Risk of Cardiovascular-Related Death and Progression to 
End-Stage Renal Disease among Older Chronic Kidney Disease Patients  
Lorien S. Dalrymple,1 Ronit Katz,2 Bryan Kestenbaum,2 Michael G. Shlipak,3 
Mark J. Sarnak,4 Catherine Stehman-Breen,5 Stephen Seliger,6 David Siscovick,2 
Anne B. Newman,7 Linda Fried.7,8  1University of California Davis; 2University 
of Washington; 3University of California San Francisco; 4Tufts University; 
5Amgen; 6University of Maryland; 7University of Pittsburgh; 8VA Pittsburgh 
Health Care System.


Background: Among older adults with moderate chronic kidney disease, the 
competing risk of progression to end-stage renal disease (ESRD) and death, in particular, 
cardiovascular-related death is unknown. We compared the rates of ESRD, cardiovascular 
disease death (CVD death) and non-cardiovascular death (non-CV death) in participants of 
the Cardiovascular Health Study (CHS), a longitudinal cohort study of community-dwelling 
adults 65 years of age and older. Methods: 1,268 CHS participants with an eGFR < 60 ml/
min per 1.73 m2 at study entry were followed until the time of first event (ESRD, CVD 
death, or non-CV death) or until study end on March 31, 2003. ESRD was ascertained 
through linkage to the United States Renal Data System and chart review. Rates of each 
event of interest were calculated and a Cox Proportional Hazards Model with a competing 
risk framework was used to examine risk factors for development of ESRD. Results: The 
mean age of the cohort was 75 years of age and the mean and median eGFR at study entry 
were 51 and 53 ml/min per 1.73m2, respectively. During a mean follow-up of 9 years, 5% 
of the cohort progressed to ESRD and 61% of the cohort died. The rate (per 100 person-
years) was 0.5 for ESRD, 3.0 for CVD death, and 3.8 for non-CV death. Lower eGFR 
(HR 3.8 per 10 ml/min per 1.73m2 decrease, 95% CI 3.0,4.8), male gender (HR 3.9, 95% 
CI 2.2,7.0), African-American race (HR 2.2, 95% CI 1.1,4.2), and diabetes (HR 2.3, 95% 
CI 1.2,4.1) were associated with an increased risk of ESRD. Conclusions: Based on the 
observed event rates, older persons with moderate CKD are nearly thirteen-fold more likely 
to die from any cause than to progress to ESRD, and are six-fold more likely to die from 
cardiovascular–related causes than develop ESRD.
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Differential Associations of Serum Potassium Levels and Outcomes in Black 
vs. White Males with Non-Dialysis Dependent Chronic Kidney Disease  John 
Hayes,1 Kamyar Kalantar-Zadeh,2 John E. Anderson,3 Sharon Turban,3 Csaba 
P. Kovesdy.4,5  1Carilion Clinic, Roanoke, VA; 2Harbor-UCLA, Torrance, CA; 
3Johns Hopkins University, Baltimore, MD; 4Salem VA Medical Center, Salem, 
VA; 5University of Virginia, Charlottesville, VA.


Black patients with non-dialysis dependent CKD experience higher ESRD incidence 
and lower mortality compared to white patients. Potassium metabolism is different in 
blacks, but it is unclear if outcomes associated with potassium disarrays vary by race. We 
examined the association of potassium level with all-cause mortality, the composite of pre-
dialysis mortality or ESRD and slopes of estimated GFR in 933 white and 294 black male 
US veterans with CKD stage 1-5. Associations of time-varying potassium with mortality 
and the composite outcome were examined in Cox models with adjustment for case mix 
and laboratory characteristics. Association with slopes of eGFR was examined in mixed 
effect models. Nonlinear associations were explored by using cubic splines.


Higher potassium level was associated with increased mortality in white, but not in 
black patients.


The composite outcome was similar, and lower serum potassium was associated with 
steeper slopes of estimated GFR in both blacks and whites: for every 1 mEq/L lower 
potassium the slope was -0.09 ml/min/1.73m2/year, 95% CI: (-0.17, -0.01) in whites and 
-0.12 ml/min/1.73m2/ year, 95%CI (-0.25, 0.01) in blacks.Hypokalemia is associated with 
loss of kidney function in both black and white patients with NDD-CKD. Hyperkalemia is 
associated with increased mortality only in whites but not in blacks. Interventional trials are 
needed to determine if preventing abnormal serum potassium levels can result in improved 
outcomes in this population.
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A Retrospective Cohort Study of Chronic Kidney Disease Patients Older 
Than 75: Does Systolic Blood Pressure Predict All-Cause Mortality?  Jessica 
R. Weinstein,2 Eric S. Johnson,1 Amanda Petrik,1 David H. Smith,1 Xiuhai Yang,1 
Micah L. Thorp.1  1Science Program Department, Kaiser Center for Health 
Research, Portland, OR; 2Dept of Internal Medicine, Division of Nephrology 
and Hypertension, Oregon Health and Science University, Portland, OR.


Introduction
Hypertension predicts the progression of chronic kidney disease (CKD) and mortality. 


Little is known about hypertension in very aged CKD patients. National Kidney Foundation 
(NKF) guidelines recommend blood pressure targets <130/80 mmHg for all CKD patients; 
these guidelines are not age-specific. Our study examines the predictive effect of systolic 
blood pressure (SBP) values on mortality in elderly CKD patients.


Methods
We conducted a retrospective cohort study of patients age 75 and older with incident 


CKD from 1998-2007. All patients were members of Kaiser Permanente Northwest, a health 
maintenance organization (HMO). We defined cohorts according to patients’ baseline SBP 
values from the electronic medical record: 1) <130 mmHg, 2) 130-160 mmHg, and 3) >160 
mmHg. Patients were followed for 5 years to identify all-cause mortality.


Results
Our cohort included 2,959 elderly CKD patients who had complete data for SBP 


and laboratory values. Our reference cohort (SBP 130-160 mmHg) was found to have 
a crude mortality risk of 40%. We used logistic regression to adjust for the confounding 
effects of major predictors of mortality in CKD including age, sex, diabetes, heart failure, 
coronary artery disease, peripheral vascular disease, body mass index, proteinuria, and 
tobacco. Patients with SBP <130 mmHg were found to have a higher risk of death (OR 
1.39, 95% CI 1.16;1.67, P<0.001). The prognosis for patients with SBP >160 mmHg was 
not statistically worse than the prognosis for patients with SBP 130-160 mmHg (OR 0.95, 
95% CI 0.74-1.21, P=0.67).


Conclusion
Patients with SBP <130 mmHg demonstrated a worse prognosis as compared to 


patients with SBP 130-160 or >160mmHg. These data do not address the benefits or harms 
of treating elderly CKD patients to current guideline recommendations; our study merely 
describes the predictive relations in the community-based setting.
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Albuminuria Versus Estimated Glomerular Filtration Rate as Predictors 
of Cardiovacular Mortality in Older Adults: The Rancho Bernardo Study  
Simerjot K. Jassal,1 Jaclyn Bergstrom,2 Elizabeth Barrett-Connor.2  1Medicine, 
VASD/UCSD, San Diego, CA; 2Family & Prev Medicine, UCSD, La Jolla, 
CA.


Purpose: To examine the separate and joint effects of albuminuria (AU) and reduced 
estimated glomerular filtration rate (eGFR) on cardiovascular disease (CVD) mortality in 
older, community dwelling adults. Methods: Prospective study of 662 women and 411 men, 
mean age 75 in 1997-99, followed for up to 10 years. 1073 had eGFR by Modification of 
Diet in Renal Disease equation and 893 had urine for albumin/creatinine ratio (ACR). CVD 
mortality was analyzed using time-to-event COX proportional hazards models. Results: 
During an average follow-up of 6 years, 111 CVD deaths occurred. Using prespecified 
cutpoints, AU (ACR >30mg/g) and reduced eGFR (<60mL/min/1.73m2) were present in 
15% and 24% of women, and 14% and 18% of men, respectively. After adjusting for age, 
sex and known CVD, AU was associated with a 2-fold increased risk of CVD mortality 
(p=0.001); there was no significant association with eGFR<60 (p=0.97). In adjusted 
analyses, those with both AU and reduced eGFR had a 2-fold risk of CVD mortality (p=0.01) 
compared with those with neither condition. eGFR >60 with AU conferred an increased risk 
(p=0.03), but reduced eGFR without AU did not (p=0.88). Conclusions: AU is a stronger 
predictor of CVD mortality than reduced eGFR; the joint effect of AU and reduced eGFR 
on CVD mortality is greater than that of either alone.


Hazard Ratios (95% CI) for CVD Mortality by eGFR and ACR
All (n=1073)a


eGFR<60 0.99 (0.66-1.49)
ACR≥30 2.08 (1.35-3.22)**


All (n=893)a


eGFR≥60; ACR<30 (n=602) 1.00
eGFR<60; ACR<30 (n=160) 0.96 (0.58-1.59)
eGFR≥60; ACR≥30 (n=86 ) 1.87 (1.08-3.25)*
eGFR<60; ACR≥30 (n=45 ) 2.28 (1.22-4.28)*
*p value<0.05, **p value <0.01, aAdjusted for age, sex, prevalent CVD
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Protein:Creatinine Ratio Is Superior to Albumin:Creatinine Ratio as a 
Predictor of Patient Outcomes in Chronic Kidney Disease  Shona Methven,1 
Mark S. MacGregor,1 Jamie P. Traynor,2 Mario D. Hair,3 Denis St. J. O’Reilly,4 
Christopher J. Deighan.5  1Renal Unit, Crosshouse Hospital, Kilmarnock, United 
Kingdom; 2Renal Unit, Monklands Hospital, Airdrie, United Kingdom; 3Dept of 
Mathematics, University of West of Scotland, Paisley, United Kingdom; 4Dept of 
Biochemistry, Glasgow Royal Infirmary, United Kingdom; 5Renal Unit, Glasgow 
Royal Infirmary, United Kingdom.


In patients with chronic kidney disease (CKD), proteinuria is the most important 
predictor of both progression and the development of end-stage renal disease. The relative 
importance of total protein:creatinine ratio (TPCR) and albumin:creatinine ratio (ACR) 
in non-diabetic kidney disease is not well established. Only TPCR takes account of both 
albumin and non-albumin proteinuria (NAP). Our laboratory measures ACR and TPCR 
on all urine samples from the kidney clinic. We retrospectively assessed the performance 
of ACR and TPCR to predict outcomes (renal replacement therapy [RRT] and death) in 
5,586 patients attending our clinic between 1999 and 2008, using Cox regression with 
time-dependant co-variates. Age (mean ± standard deviation) was 59±17 years, 50% 
were male. Baseline serum creatinine (median [interquartile range]) was 1.6[1.1-2.1] mg/
dL, eGFR 42[28-63] ml/min/1.73m2. Blood pressure was 144/78±27/14 mmHg, ACR 
71[18-522] mg/g, and TPCR 266[133-1000] mg/g. Patients were followed up for median 
3.5[2.1-6.0] years, during which 844 (15%) died at 3.0[1.8-4.7] years and 468 (8%) started 
RRT at 1.7[0.6-3.4] years. Adjusted hazard ratio (aHR) for death (Confidence Interval), 
adjusted for age, gender, blood pressure and serum creatinine was 1.43 for ACR (1.30, 
1.56) and 1.77 for TPCR (1.56, 2.00). aHR for RRT was 3.56 for ACR (3.13, 4.10) and 
5.36 for TPCR (4.60, 6.25). When ACR and TPCR are combined in the model, ACR loses 
significance with aHR falling to 0.84 for death (0.70, 1.05) and 1.05 for RRT (0.75, 1.47). 
In conclusion, TPCR is superior to ACR as a predictor of outcomes in CKD. This may 
reflect the importance of NAP. Measuring ACR as well as TPCR increases costs but adds 
no additional prognostic information. TPCR does not identify microalbuminuria, but the 
value of measuring this in non-diabetic CKD is unclear.
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Cystatin C and Risk of Cardiovascular and All-Cause Mortality in the U.S. 
Population  Susan M. Hailpern, Meda E. Pavkov, Nilka R. Burrows, Sharon 
H. Saydah, Desmond E. Williams.  Division of Diabetes Translation, Centers 
for Disease Control and Prevention, Atlanta, GA.


To the best of our knowledge, no previous study has examined the association of 
cystatin C (cys-C) with the risk of cardiovascular disease (CVD) and all-cause mortality 
in a nationally representative sample. We sought to explore this relationship using data 
from the Third National Health and Nutrition Examination Survey (NHANES 1988-1994) 
and the public use linked mortality file with follow-up through December 2000. Analysis 
included adults aged ≥20 years with cys-C values and complete information on covariates 
and vital status. To account for the survey design, weighted Cox proportional hazards models 
were developed for each outcome while adjusting for age, gender, race/ethnicity, physical 
activity, education, C-reactive protein, diabetes, hypertension, smoking status, body mass 
index, cholesterol, and prior history of CVD. Among 6335 study participants, mean age [± 
SD] was 45.1 ± 17.7 years, 51% were male, 76% non-Hispanic white, 11% non-Hispanic 
black, 5% Mexican American, and 8% other ethnicities. Mean cys-C was 0.90 ± 0.24 mg/L. 
Mean follow-up time was 8.6 ± 2.1 years with 352 deaths from CVD and 1411 deaths from 
all-causes. Multivariate adjusted Cox proportional hazard models found 1-SD increase in 
cys-C was associated with a significantly increased risk for CVD and all-cause mortality 
(CVD: hazard ratio [HR]: 1.12, 95% confidence interval [CI]:1.08-1.16; all-cause mortality: 
HR: 1.14, 95% CI: 1.11-1.18). These associations persisted excluding those at higher risk 
with hypertension, diabetes, prior history of CVD or smoking (CVD: HR: 1.66, 95% CI: 
1.29-2.14; all-cause mortality: HR: 1.11, 95% CI: 1.06-1.17). Due to a small number of 
deaths with underlying cause renal failure (n=22), the association between cys-C and 
mortality related to renal failure could not be examined. These results suggest that cystatin 
C is a strong independent risk factor for CVD and all-cause mortality.
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Associations of Serum Free Light Chains (FLCs) with the Risks of End-Stage 
Renal Disease (ESRD) and of Death in Chronic Kidney Disease  Richard 
Haynes,1 Colin A. Hutchison,2 Tanaji Dasgupta,1 Jonathan Emberson,1 David C. 
Wheeler,3 John Townend,2 Martin J. Landray,1 Paul Cockwell.2  1Clinical Trial 
Service Unit, University of Oxford, United Kingdom; 2Queen Elizabeth Hospital, 
University Hospital Birmingham, United Kingdom; 3Centre for Nephrology, 
University College London Medical School, United Kingdom.


Aim: To assess the relevance of plasma FLC concentrations to the risk of ESRD and 
mortality in patients with CKD.


Methods: Serum concentrations of κ and λ FLCs were measured in 364 patients with 
stage 3-5 CKD (mean age 61 years, mean eGFR 22 mL/min/1.73m2). Relative risks of ESRD 
(n=179) and death (n=145) over 6 years were estimated using Cox regression.


Results: Abnormal κ/λ ratio (n=35) and higher κ and λ concentrations were associated 
with an increased risk of ESRD in age- and sex-adjusted analyses, but not after further 
adjustment for creatinine.
Association of serum FLCs with ESRD and all-cause mortality
Level of adjustment ESRD Mortality


Abnormal κ/λ 
ratio


Ln κ* Ln λ*
Abnormal κ/λ 
ratio


Ln κ* Ln λ*


Age, sex
1.70 (1.09, 
2.65)


1.77 (1.61, 1.95) 2.14 (1.85, 2.49)
0.91 (0.52, 
1.58)


1.36 (1.18, 1.57) 1.69 (1.42, 2.00)


Age, sex, creatinine
1.37 (0.88, 
2.14)


0.99 (0.82, 1.19) 0.97 (0.81, 1.16)
0.93 (0.54, 
1.63)


1.16 (0.95, 1.43) 1.53 (1.24, 1.90)


Age, sex, creatinine, 
NT-proBNP, 
troponin, smoking


- - -
0.89 (0.51, 
1.57)


1.04 (0.83, 1.31) 1.33 (1.06, 1.68)


Hazard ratio (95% CI). *per 1 SD
Higher κ and λ concentrations were associated with an increased risk of death in age- 


and sex-adjusted analyses. After further adjustment for NT-proBNP, troponin T, smoking 
(independent predictors of mortality in this cohort) and creatinine, only a weak association 
between λ concentration and mortality remained. The strength of this association was similar 
for vascular and non-vascular mortality.


Conclusions: Serum FLC concentrations do not predict renal progression independently 
of other markers of renal clearance. The association between λ FLC concentration and 
mortality may be due to chance or incomplete adjustment for co-morbidity. Further 
examination in larger cohorts is warranted.
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eGFR and Cardiovascular Outcomes: 20 Year Follow-Up in a Large 
Community Cohort  K. McCullough,1 D. Ayansina,2 H. Tunstall-Pedoe,3 
C. Smith,2 A. Macleod,2 N. Fluck,1 C. Black.2  1Renal Unit, Aberdeen Royal 
Infirmary, United Kingdom; 2Population Health, University of Aberdeen, 
United Kingdom; 3Cardiovascular Epidemiology Unit, University of Dundee, 
United Kingdom.


Aim: To explore the association between eGFR and CVD risk in a prospective cohort, 
adjusting for traditional risk factors.


Methods: In the Scottish Heart Health Extended Cohort, 13067 adults aged 25-65 years 
randomly recruited in primary care in 1984-87 were followed by record linkage to the end 
of 2005 for deaths and hospital discharge diagnoses, after a baseline assessment which 
included serum creatinine in 90%. eGFR was calculated using the MDRD equation. The 
primary outcome was CV death; secondary outcomes were all-cause mortality (ACM) and 
first admission for coronary or cerebrovascular disease. Cox proportional hazards models 
were used to adjust for age, sex, traditional CV risk factors and deprivation.


Results: After excluding baseline CHD and stroke there were 838 CV deaths in 10949 
subjects. Baseline eGFR was <60ml/min/1.73m² in 911; in 768 of these it was ≥50. The 
survival plot for CV death is shown.


In the fully adjusted model, compared with eGFR >60, hazard ratios were: 0.97 (95% 
CI: 0.74-1.27, p=0.815) for eGFR 50-59; 1.64 (1.02-2.63, p=0.042) for 40-49; and 2.43 
(1.08-5.47, p=0.032) for <40. Excluding those with eGFR 55-64 did not alter the results 
(HR for 50-54 group 1.26, 95% CI 0.84-1.91, p=0.270). There were no statistically 
significant associations between eGFR and the secondary outcomes, except for ACM in 
the <40 group. Associations between traditional CV risk factors and all outcomes remained 
highly statistically significant.


Conclusion: eGFR<50 was independently associated with increased risk of CV death. 
For the majority of people with a single low eGFR at screening, in whom it is ≥50, this as 
the only marker of CKD does not contribute to the overall assessment of CV risk.
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Assessing the Probability of Transitions of Chronic Kidney Disease Stages 
in a Large Health Care Organization Using Semi-Markov Models  Suma 
Vupputuri, Douglas Roblin, Huiquing Zhu, Junling Ren.  The Center for Health 
Research, Kaiser Permanente Georgia, Atlanta, GA.


Rates of chronic kidney disease (CKD) are growing in the US. Projecting the prevalence 
of future cases of CKD by stage is critical for health planners, researchers, and clinicians 
alike. Markov models can be used to estimate the probability of transitioning to and from 
disease states. Semi-Markov models can additionally account for non-independence of 
duration within disease state, interval censoring, and covariates in estimation of risk of 
transition through CKD stages. The objective of this study was to develop a semi-Markov 
prediction model for risk of CKD stage progression in a large cohort of adults who were 
characterized in a covariate rich dataset. The sample consisted of adult members of Kaiser 
Permanente Georgia with CKD. CKD was categorized into stages/states (stages 1 and 2 were 
combined = state 2) using estimated glomerular filtration rate (GFR) by the Modification in 
Diet and Renal Disease Study equation. Individual member data was obtained on duration in 
each state, censoring status, and covariates (age, gender, diabetes, hypertension, congestive 
heart failure/coronary artery disease [CHF/CAD], and peripheral vascular disease [PVD]). 
Parameters were estimated by Cox regression using a 4-state semi-Markov model. A total of 
31,284 members were included in the analysis. The number of observations for transitions 
from 2 to 3, 3 to 4, and 4 to 5, were 26,545, 7,299, and 724, respectively. The adjusted 
hazard ratios for transitions 2 to 3, 3 to 4, and 4 to 5, associated with diabetes, CHF/CAD, 
and PVD are presented in the figure.
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Our study found increased risks of transitions to higher CKD stage associated with 


several conditions. The use of semi-Markov models may be used to facilitate management 
of CKD treatment by describing future morbidity.
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Baseline URR <70% at One Month Is Associated with Increased Risk of 
Mortality for Incident Hemodialysis Patients. From the STARRT Study  
Mohammad Khaled Shamseddin,1 David C. Mendelssohn,2 Fernando Camacho,3 
Phil McFarlane,2 Bryan M. Curtis.1  1Nephrology, Memorial University, St. 
John’s, NL, Canada; 2Nephrology, University of Toronto, Toronto, ON, Canada; 
3Damos Inc, Toronto, ON, Canada.


URR ≥70% has been recommended by 2006 K/DOQI update as a clearance target in 
hemodialysis patients.


The STARRT study (Study To Assess Renal Replacement Therapy) is a Canadian 
multicentre retrospective chart review of incident dialysis patients. In this non-prespecified 
secondary analysis, 164 patients with ESRD who started their intermittent hemodialysis 
between July 1 and Dec.31,2006 and followed for 6 consecutive months were assigned 
depending on their URR at one month of dialysis treatment to either group A [URR≥70%; 
n=109; Male 66(61%); Female 43(39%)]or group B [URR<70%; n=55; M 41(75%); 
F 14(25%)]. A multivariate analysis by Cox Proportional Hazards Model was used to 
analyze risk of mortality. Hospitalization and time to reach target URR≥70% for group 
B were also analyzed.


There were no baseline differences between groups in demographic characteristics 
including age, gender, comorbidity, renal disease etiology, predialysis care or dialysis access. 
URR <70% was significantly associated with death (GroupB: 8/57 deaths vs. GroupA: 
4/109 deaths) with a hazard ratio of 4.1 [HR=4.1; 95% CI: 1.1-15; p=0.03] after adjusting 
for age, sex, diabetes and dialysis access. 53% (29/55) of patients with URR<70% failed 
to achieve their target of URR≥70% at the end of the study period, while the rest achieved 
their target within a mean of 4.17±0.29 months. No significant association between all-
cause hospitalizations or hospitalization related to renal replacement therapy and URR 
were found (p=0.3 or =0.1, respectively). Finally, predialysis care was not associated with 
any impact on URR [≤3 months vs.>3 months (p=0.2)] and the same results were found 
regarding dialysis site [in-centre vs. satellite (p=0.3)] and dialysis access [catheter vs. AV 
fistula/graft (p=0.1)].


URR<70% at one month baseline is associated with a four fold risk of mortality in 
incident hemodialysis patients. URR was not significantly associated with hospitalization 
risk, predialysis care, hemodialysis site or access.
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Development and Validation of a Simple Prognostic Index for Early 
Mortality among Incident Dialysis Patients  Austin G. Stack,1 Isam A. M. 
Yousif,1 Antoinette Nealon,1 Catherine A. M. Wall.2  1Regional Kidney Centre, 
Letterkenny General Hospital, Letterkenny, Donegal, Ireland; 2Adelaide and 
Meath Hospitals, Tallaght & Trinity College, Dublin, Ireland.


INTRODUCTION: Accurate mortality prediction models may provide useful guidance 
for clinicians in determining appropriate treatment strategies for patients with advanced 
kidney failure.


OBJECTIVE: To develop and validate a prognostic index for early mortality using 
clinical information obtained at/near dialysis initiation.


METHODS: We developed a prognostic score from a national cohort of 296,384 
patients who started dialysis between 2002 and 2004 using a split sample validation 
technique (derivation; 147,944, validation; 148,440). A scoring system, based on 21 
demographic, clinical and laboratory predictors of 6 month mortality, was constructed 
with points assigned to each risk factor according to beta- coefficients from logistic 
regression.


RESULTS: The risk index showed excellent discrimination and calibration in the 
development and the validation cohorts.


Development Cohort Validation Cohort
Risk Strata No. who died/No. at risk (%) No. who died/No. at risk (%)
Quintile of Risk
1 1095/30777 (4) 1101/29961 (4)
2 2272/29100 (8) 2296/29430 (8)
3 3919/29593 (13) 3857/29594 (13)
4 6047/29589 (20) 6042/29801 (20)
5 9728/29585 (33) 9698/29654 (33)
ROC Area 0.74 0.74
Point Score
0-3 141/8224 (2) 175/8377 (2)
4-5 607/15316 (4) 580/15274 (4)
6 559/9999 (6) 527/9822 (5)
7 851/11652 (7) 822/11801 (7)
8 1262/14139 (9) 1342/14452 (9)
9 1231/11047 (11) 1342/14452 (9)
10 2569/17904 (14) 2581/17973 (14)
11 1620/9013 (18) 1613/9184 (18)
12 3711/17556 (21) 3636/17657 (21)
13 1593/6559 (24) 1661/6693 (25)
14 3475/12086 (29) 3396/12060 (28)
15 1283/4119 (31) 1331/4124 (40)
>16 4159/10330 (40) 4121/10248 (40)
ROC 0.75 0.75


CONCLUSIONS: This prognostic index, using simple measures of clinical health at 
the start of dialysis allows accurate risk stratification and may assist in guiding decisions 
of acceptance into dialysis programs versus a conservative approach.
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Higher Scores on a Weighted, Facility-Specific Performance Measure 
Predict Mortality and Hospitalization in Hemodialysis Patients  David B. 
Van Wyck,1 John Robertson,1 Robert Provenzano,1 Allen R. Nissenson,1 Ronald 
Levine,2 Charles J. McAllister.1  1Office of the Chief Medical Officer, DaVita 
Inc., Lakewood, CO; 2DaVita Clinical Research, Minneapolis, MN.


Introduction: The DaVita Quality Index (DQI) is an aggregate, facility-specific score 
calculated from prevalent patient outcomes for seven weighted intermediate outcomes 
(albumin, phosphorus, calcium, parathyroid hormone, hemoglobin, Kt/V, vascular access 
type) consistent with national guidelines and recommendations.


Objective: To evaluate the relationship between facility DQI and within-facility patient 
mortality and hospitalization.


Methods: In a retrospective observational study, we identified prevalent patients by 
facility and DQI scores for each DaVita facility in each month of 2008, then used a repeated 
measures mixed model to test predictive strength of DQI and seven facility-averaged, 
patient-related covariates (age, % African American (AA), % diabetic, % male, BMI, 
vintage, dialysis treatment time, and Charlson co-morbidity index) on the facility outcome 
variables mean mortality rate, mean hospitalization rate, and mean hospital days.


Results: Facility DQI score was a strong predictor of lower mean facility mortality, 
hospitalization rate and hospitalization days (p<0.05). Predictive value was greater for 
DQI than any covariate except age, with which it was co-equal for mortality. Significance 
and predictive strength of DQI were unaffected by adjustment for covariates. Compared to 
facilities with a DQI score 10-percentile below the median, facilities with a median DQI 
score evidenced 4.4 fewer deaths, 40.4 fewer hospitalizations, and 420.1 fewer hospital 
days per 1000 patient years.


Conclusion: Our results confirm that facility-specific clinical performance on 
intermediate or surrogate outcomes has important effects on outcomes of direct importance 
to patients, including hospitalization and mortality. DQI, by aggregating and weighting 
performance on multiple outcomes into a single composite score, provides physicians and 
care teams a powerful tool to track and compare facility quality of care.
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Mortality and Hospitalization Outcomes in Incident Dialysis Patients with 
Change in Depressive Symptoms – Analysis of the United States Renal Data 
System (USRDS)  Hari H. Sayana, Madhu B. Narra, Alpesh Amin, Fengming 
Tang, Brent B. Beasley.  Internal Medicine, University of Missouri Kansas City 
(UMKC), Kansas City, MO.


Purpose: Depression has high prevalence (20-25%) in end stage renal disease (ESRD) 
and can contribute to increased mortality and hospitalizations. We wish to determine if a 
change in self-reported depressive symptoms over time can alter all-cause mortality and 
hospitalization outcomes in ESRD patients initiated on chronic dialysis.


Methods: Data from USRDS Dialysis Morbidity and Mortality Study Wave 2 – a 
prospective cohort of ESRD patients starting dialysis in 1996 – was analyzed. Mental health 
inventory 5 (MHI-5) depression score (0-100) was calculated at initiation of dialysis (BL) 
and at 1 year follow up (1Y). A score of <52 was considered as depression (D) and ≥52 
was considered as no depression (N). Based on depression status at BL and at 1Y, we had 
4 groups: no depression (N→N), new depression (N→D), resolved depression (D→N) and 
persistent depression (D→D). Cox proportional hazards model and adjusted hazard ratios 
(HR) were used to compare all-cause mortality and hospitalization outcomes starting at 
1Y in N→D, D→N and D→D groups vs N→N group.


Results: A total of 1083 patients were included with median duration of follow up of 
3.6 years. Prevalence of depression was 21% at BL and 20% at 1Y. Subjects depressed at 
1Y had significantly higher all-cause mortality (HR 1.43, p=0.002), early hospitalization 
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(HR 1.32, p=0.003) and frequency of hospitalizations/year (1.5 ± 1.6 vs 1.2 ± 1.3, 
p=0.002) compared to non-depressed. D→D had significantly higher all-cause mortality 
(HR 1.58, p=0.0039) and early hospitalization (HR 1.38, p=0.015) with a similar trend in 
N→D (HR 1.26, p=0.13 and HR 1.31, p=0.031) compared to N→N. D→N had similar 
outcomes as N→N.


Conclusion: Depression in incident dialysis patients is an independent modifiable 
risk factor for all cause mortality, early hospitalization and frequency of hospitalizations. 
Persistent or new depression at 1 year from initiation of dialysis is associated with worse 
outcomes. Prospective studies are needed to determine if treatment of depression can 
improve outcomes in this population.
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Depressive Affect and the Risk of End-Stage Renal Disease, Hospitalization, 
and Death: Results from the Cohort Phase of the African American Study 
of Kidney Disease and Hypertension  Michael J. Fischer,1 Paul Kimmel,2 
Tom Greene,3 Jennifer Gassman,3 Xuelei Wang,3 Deborah Brooks,3 Jeanne 
Charleston,3 Donna Dowie,3 Denyse Thornley-Brown,3 Lisa Cooper,3 Bruce 
Marino,3 John Kusek,2 Keith Norris,3 James Lash.1  1Jesse Brown VA/U.Illinois; 
2NIH/NIDDK; 3AASK Study Group.


Depression is associated with more frequent hospitalization and higher mortality in 
end-stage renal disease (ESRD). The effect of depression on health outcomes in earlier 
stages of chronic kidney disease (CKD) is not well known.


We conducted a prospective longitudinal analysis of individuals in the African American 
Study of Kidney Disease and Hypertension (AASK) Cohort Study. Depressive affect was 
assessed by the Beck Depression Inventory II (BDI-II) at baseline and annually thereafter 
from 2002-2007. Cox hazards analysis was used to assess the association between both 
baseline and time-varying BDI-II score (per 5 unit increase) and time to doubling of serum 
creatinine or ESRD, cardiovascular death or hospitalization, and all cause death.


Overall, 628 individuals of the AASK cohort had a mean (SD) BDI-II score of 11. 
0 (8.3) and they were distributed across BDI-II strata as follows: 58% with BDI-II < 10 
(corresponding to none/minimal depressive affect), 16% with BDI-II 11-14 (mild depressive 
affect), 15% with BDI-II 15-21 (moderate depressive affect), 11% with BDI-II > 21 (severe 
depressive affect). Up to 5 years of follow up, 22% of the cohort had a doubling of serum 
creatinine or reached ESRD, 14% had a cardiovascular death or hospitalization, and 
16% died. In adjusted Cox regression analyses, baseline BDI-II score was independently 
associated with a greater likelihood of cardiovascular death or hospitalization (HR 1.14; 
95% CI: 1.01-1.28) but not with doubling of serum creatinine or ESRD (HR 1.04; 95% 
CI: 0.94-1.16) or all cause mortality (HR: 1.05; 95% CI: 0.92-1.18). Findings were not 
significantly changed upon incorporating time-varying BDI-II scores.


Depressive affect is common in African Americans with CKD and increases the risk 
of cardiovascular death or hospitalization but not renal outcomes. Screening for depression 
should be considered in African Americans with CKD.
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Chronic Kidney Disease after Hematopoietic Stem Cell Transplantation: 
Incidence, Risk Factors, and Survival  Eric P. Cohen,2 Ernest K. Sumaili,1 
Jean-Marie Krzesinski,1 Pierre Delanaye,1 Etienne Cavalier,1 Yves Beguin.1  
1Nephrologie, University of Liege, Liege, Belgium; 2Nephrology, Medical 
College of Wisconsin, Milwaukee, WI.


PURPOSE OF THE STUDY
We conducted a cohort study to identify risk factors for chronic kidney disease (CKD) 


and its impact on mortality after hematopoietic stem cell transplant (HCT).
METHODS
393 patients had HCT at the University Hospital of Liège between 1990 and 2004, and 


survived to day 101 and longer. Types of HCT were myeloablative autologous (n=238), 
myeloablative allogeneic (n= 100) and non-myeloablative allogeneic (n= 55). CKD was 
defined from calibrated creatinine values as estimated glomerular filtration rate (eGFR) < 
60 ml/min/1.73m², which occurred after 100 days from transplantation and persisted for 3 
months or more. The associations between health characteristics and the risk of CKD and 
predictors of mortality were examined using logistic and Cox regression models. CKD 
effects on survival were assessed with Kaplan-Meier product limit estimates.


RESULTS
The overall incidences of CKD after myeloablative autologous, myeloablative 


allogeneic and non-myeloablative allogeneic HCTs were 49%, 64% and 73%, respectively. 
In myeloablative autologous HCT, age and immunoglobulin use were independently 
associated with CKD. In myeloablative allogeneic HCT, an increased risk of CKD was 
associated with acute renal failure (ARF) occurring within the first 100 days after HCT 
and with age older than 40 years. In non-myeloablative allogeneic HCT, prior autologous 
was the only risk factor for severe CKD (<30ml/min/1.73 m²).


The median survival was significantly lower in those with CKD compared to those 
without CKD, for both types of myeloablative HCT. Reduced survival was observed in non-
myeloablative allogeneic transplant for those with severe CKD versus no CKD. Predictors 
of poor survival included CKD and relapse in autologous and allogeneic HCTs. Only severe 
CKD was associated with mortality in non-myeloablative allogeneic HCT.


CONCLUSION
CKD is a common complication of HCT. Predictors of CKD depend on the method of 


HCT. Since CKD reduces survival after HCT, interventions to mitigate CKD may improve 
survival in subjects undergoing HCT.
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Macrophage Migration Inhibitory Factor (MIF) Deficiency Attenuates 
Renal Damage in Experimental Nephrotoxic Nephritis  Song Rong,1 Peter 
Boor,1 Hongqi Lue,2 Frank Eitner,1 Jürgen Floege,2 Jürgen Bernhagen,1 Tammo 
Ostendorf.1  1Divison of Nephrology, University Hospital RWTH Aachen, Aachen, 
Germany; 2Department of Biochemistry and Molecular Cell Biology, University 
Hospital RWTH Aachen, Aachen, Germany.


MIF is a pleiotropic cytokine playing pathogenetic roles in different inflammatory 
diseases. Upon kidney injury, MIF expression is induced in renal and infiltrating cells. 
Mice genetically deleted in the MIF gene (Mif -/-), which lack a specific phenotype under 
normal conditions, have not been studied in murine models of glomerulonephritis. Here 
we studied the effects of MIF deficiency on the development of nephrotoxic nephritis 
(NTN) in mice.


NTN was induced by i.p. injection of sheep anti-mouse glomeruli serum and a TLR9 
ligand in Mif-/- mice (n=11) and wild type littermates (n=8). All animals were sacrificed 
on day 14 and renal function and pathology were examined.


On day 14, Mif-/- mice had reduced proteinuria compared to Mif+/+ (2±3 vs. 16±10 
mg/d, p=0.001), reduced serum creatinine (16±3 vs. 31±8 µmol/l, p<0.001) and reduced 
blood urea nitrogen (14±3 vs. 24±9 mmol/l, p<0.001). Analysis of renal tissues on day 14 
showed that in comparison to the wildtype littermates Mif-/- mice had a marked reduction 
in focal segmental glomerulosclerosis (-85%, p<0.001), reduced glomerular fibrinogen 
deposition (-50%, p=0.002) and a reduced activation of mesangial cells (α-SMA: -48%, 
p=0.02). Inflammatory cells mainly infiltrated the tubulointerstitial space or periglomerular 
areas. This was significantly reduced in Mif-/- mice compared to wildtype littermates (F4/80 
staining: -62%, p=0.002; ErHr3 staining: -65%, p=0.005; CD3 staining: -49%, p=0.001). 
Correspondingly, tubulointerstitial injury was markedly decreased in the Mif gene-deleted 
mice (tubulointerstitial injury score: -87%, p<0.001; α-SMA: -58%, p=0.001). Binding of 
sheep IgG and mouse IgG was mostly restricted to the glomerular basement membrane 
and was not different between both groups, suggesting no effects of MIF deficiency on 
disease induction.


In conclusion, lack of MIF markedly ameliorated the development of NTN in mice. 
These data therefore suggest MIF as a therapeutic target in inflammatory renal disease.
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Effect of Spleen Tyrosine Kinase (Syk) Inhibition on the Glomerular 
Cytokine Network  Stephen McAdoo,1 John McDaid,1 Jennifer Smith,1 Gurjeet 
Bhangal,1 Ratana Chawanasuntorapoj,1,2 Esteban S. Masuda,3 Charles D. Pusey,1 
Terence Cook,1 Frederick Tam.1  1Imperial College Kidney and Transplant 
Institute, London, United Kingdom; 2Sirirah Hospital, Mahidol University, 
Thailand; 3Rigel Pharmaceuticals, San Francisco, CA.


We have found that inhibition of intracellular spleen tyrosine kinase (Syk) 
downregulates Fc receptor-mediated production of monocyte chemoattractant protein 
(MCP-1) from mesangial cells in vitro and markedly reduces the severity of established 
nephrotoxic nephritis in WKY rats (Smith et al, ASN abstract 2008).


The aim of this study was to examine whether the therapeutic effect of Syk inhibition 
is mediated (1) through a direct effect on inflamed glomeruli; and (2) through additional 
effects on cytokine signaling separate from Fc receptor-mediated signaling.


Specifically, we examined the effects of Syk inhibition with R406 on MCP-1 synthesis 
using (i) isolated glomeruli from nephritic rats; (ii) rat kidney mesangial cells in culture; 
and (iii) human kidney mesangial cells in culture.


Methods
Whole glomeruli from WKY rats with nephrotoxic nephritis were isolated at day 7 by 


differential sieving and then incubated with R406. Cultured rat or human mesangial cells 
were stimulated with either TNF-α or IL-1β following pre-treatment with R406. In each 
case, MCP-1 expression after 24 hours was quantified by ELISA.


Results
Incubation with R406 reduced spontaneous MCP-1 expression from nephritic rat 


glomeruli by 41%. Treatment with R406 downregulated MCP-1 production from both IL-1β 
(up to 81% reduction, p <0.05) and TNF-α (up to 75%, p <0.05) stimulated rat mesangial 
cells in a dose-dependent manner. R406 had a similar effect on TNF-α stimulated human 
mesangial cells (reduction of MCP-1 by up to 49%, p <0.05).


Conclusion
A direct effect of Syk inhibition on nephritic glomeruli contributes to reduction 


of the severity of established glomerular inflammation. Syk is involved in IL-1β and 
TNF-α receptor-mediated glomerular inflammation, in addition to its known importance 
in Fc receptor-mediated signaling. Since human mesangial cells respond similarly to 
rat mesangial cells, Syk inhibition may be an important therapeutic target in human 
glomerulonephritis.
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Novel Therapeutic Strategy with CCR2 Inhibitor in Progressive Crescentic 
Glomerulonephritis  Maki Urushihara, Naro Ohashi, Kayoko Miyata, Ryousuke 
Satou, Hiroyuki Kobori.  Department of Physiology, Tulane University Health 
Sciences Center, New Orleans, LA.


Crescentic glomerulonephritis (GN) is characterized by severe and rapid progression 
of infiltration by inflammatory cells into glomeruli and tubulointerstitium. Monocyte 
chemoattractant protein (MCP)-1 plays an important role in crescentic GN. The present study 
was designed to determine whether MCP-1 regulates the pathogenesis and is therapeutically 
important for crescentic GN through its cognate receptor, C-C chemokine receptor 2 (CCR2). 
To achieve this goal, we investigated renal injury induced by anti-glomerular basement 
membrane antibodies in Wistar-Kyoto rats treated with RS102895, a CCR2 inhibitor. 
Furthermore, we examined the involvement of the activated renin-angiotensin system (RAS) 
in the pathogenesis of the disease. The administration of RS102895 markedly decreased the 
severity of the renal damage on day 14 after the induction of crescentic GN. Excretion of 
urinary protein and the number of glomeruli with crescent formation and fibrosis in a group 
of rats treated with RS102895 were significantly reduced compared with vehicle-treated 
rats. RS102895 treatment markedly decreased CD68-positive macrophage infiltration into 
the glomeruli in immunohistochemical study. In addition, RS102895 treatment reduced 
MCP-1 mRNA and protein levels in the diseased kidney, measured by quantitative real-time 
PCR and western blot analysis, respectively. Interestingly, immunoreactivity of glomerular 
angiotensinogen and angiotensin II, and urinary angiotensinogen excretion levels were 
increased in the nephritis rats treated with vehicle compared with normal WKY rats, and 
RS102895 treatment attenuated these augmentations. Finally, CCR2 inhibition decreased 
the elevation of systolic blood pressure. These results suggest that the therapeutic strategy 
of blocking CCR2 may prove beneficial for crescentic GN via the decrease in infiltration 
of macrophage and the suppression of the intrarenal RAS activation.
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Inhibition of p38 MAPK Attenuates Anti-MPO IgG-Induced 
Glomerulonephritis  Betty S. van der Veen,1 Min Chen,1 Arjen H. Petersen,1 
Patrice A. Lee,2 Simon C. Satchell,3 Peter W. Mathieson,3 Grietje Molema,1 
Peter Heeringa.1  1Pathology and Medical Biology, UMCG, Groningen, 
Netherlands; 2Array BioPharma Inc., Boulder, CO; 3University of Bristol, 
United Kingdom.


Objective: To explore the effects of p38 MAPK inhibition on neutrophils and intrinsic 
glomerular cells in vitro and on development of anti-MPO-mediated glomerulonephritis 
(GN) in vivo.


Background: ANCA-mediated activation of neutrophils is dependent on p38 MAPK 
in vitro. In ANCA-associated GN patients, activated p38 MAPK is present in crescentic 
lesions.


Methods: In vitro, a potent p38 MAPK inhibitor AR447 (10 µM) was employed in 
a neutrophil oxidative burst assay and cell cultures of human conditionally immortalized 
podocytes and endothelial cells (CiGEnC). Anti-MPO-mediated GN was induced in mice by 
iv administration of anti-MPO IgG (50 µg/g) followed by ip injection of lipopolysaccharide 
(LPS; 1500 EU/g). Mice were treated daily with AR447 (30 mg/kg po), starting either 2h 
before (pretreatment) or 1 day after (treatment) GN induction.


Results: In vitro, AR447 diminished oxidative burst induced by patient MPO-ANCA 
IgG (72.5 ± 18.9% inhibition) and Pr3-ANCA IgG (87.7 ± 7.0%) in neutrophils. AR447 
decreased LPS-induced upregulation of IL-6 mRNA in CiGEnC, but not podocytes. Also, 
LPS-induced secretion of IL-6 by CiGEnC was reduced (48.2 ± 10.5% inhibition). In vivo, 
pretreatment with AR447 reduced albuminuria 1 day after GN induction (vehicle 53.3 ± 
21.3 µg/17h vs AR447 22.5 ± 17.3; p<0.05). Moreover, the percentage glomerular crescents 
after 7 days was significantly reduced upon pretreatment (vehicle 12.5 ± 5.6% vs AR447 
7.7 ± 2.7%; p<0.05) or treatment with AR447 (starting after 1 day) (vehicle 14.6 ± 1.8% vs 
AR447 6.0 ± 3.4%; p<0.001). After 7 days, a reduced renal expression of MCP-1 mRNA 
was observed in mice treated with AR447.


Conclusion: Inhibition of p38 MAPK diminished ANCA-mediated activation 
of neutrophils and LPS-induced IL-6 production by glomerular endothelial cells. In 
experimental anti-MPO IgG mediated glomerulonephritis attenuation of disease parameters 
upon p38 MAPK inhibition was modest, possibly due to redundancy between signal 
transduction pathways.
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Inhibition of Jak/STAT Signaling Attenuates Renal Injury in MRL/lpr Mice  
Niansheng Yang, Shuang Wang, Lili Zhang, Bing Huang, Hechang Tang, Yingjie 
Liang, Xueqing Yu.  Department of Nephrology, First Affiliated Hospital, Sun 
Yat-sen Universtiy, Guangzhou, Guangdong, China.


Cytokines are known to play an important role in the pathogenesis of lupus nephritis 
(LN) and the Jak/STAT pathway is important in mediating signaling transduction of 
cytokines. This study examined the pathogenic role of Jak/STAT signaling in LN. MRL/
lpr mice were either treated with a selective Jak2 inhibitor Tyrphostin AG490 or with 
vehicle alone from 12 weeks of age until being sacrificed at week 20. AG490 significantly 
inhibited the phosphorylation of Jak2 and STAT1 (P<0.05). Compared with the vehicle-
treated mice, AG490 treatment significantly reduced proteinuria, improved renal function 
and suppressed histological lesions of the kidneys and salivary glands (P<0.05). AG490 
treatment significantly inhibited the renal expression of MCP-1, IFN-g and class II MHC, 


which was accompanied by reduced renal infiltration of T cells and macrophages (P<0.05). 
In addition, AG490 treatment resulted in a decrease in serum anti-dsDNA antibody and 
attenuated the deposition of IgG and C3 in the kidneys (P<0.05). This study demonstrated 
that Jak/STAT pathway is implicated in the progression of renal inflammation in MRL/lpr 
mice and targeting this pathway may provide a potential therapeutic approach for LN.
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Interferon-α and -β. Neglected Mediators of Viral Infection-Triggered 
Glomerulonephritis?  Ramanjaneyulu Allam, Julia Lichtnekert, Katharina 
Fluer, Hans-Joachim Anders.  Medizinische Poliklinik, University of Munich, 
Munich, Germany.


Extrarenal viral infections commonly trigger glomerulonephritis mostly in association 
with immune complex disease. The immunoglobulin component of immune complexes can 
activate glomerular cell Fc receptors but whether complexed viral nucleic acids contribute 
to glomerular inflammation remains unknown. Glomerular mesangial cells express Toll-
like receptor (TLR)-3 but lack TLR7-9, hence, it is unclear whether mesangial cells can 
recognize and respond to viral ssRNA or DNA. We hypothesized that viral ssRNA and 
DNA would activate mesangial cells via TLR-independent pathways and trigger overlapping 
antiviral immune responses.


Double-stranded poly I:C RNA, 5’-triphosphate RNA (3P-RNA), and non-CpG-
DNA activated murine primary glomerular mesangial cells to secrete Cxcl10 and Il-6 
but also large amounts of interferon (IFN)-alpha and IFN–beta independent of MyD88. 
Transcriptome analysis revealed that 3P-RNA and non-CpG DNA triggered almost identical 
gene expression programs. Proinflammatory cytokine (Il-6), chemokines (Ccl2, Ccl5, Ccl7, 
Ccl17, Cxcl10), and a type I interferon-related gene signature (Ifit1, Mx1, Oasl2, Ifnb1, 
Ifih1, and Zc3hav1) were among the most 3P-RNA and non-CpG-DNA-induced genes. 
Similar findings were observed in glomerular preparations after 3P-RNA and non-CpG 
DNA injection in vivo. These effects depended on complex formation with cationic lipids 
which enhanced nucleic acid uptake into the intracellular cytosol of mesangial cells via a 
clathrin-dependent pathway. Small interfering RNA studies revealed that poly I:C RNA 
recognition involves Mda5 and 3P-RNA recognition involves Rig-1. Rig-I or Dai were 
dispensable for non-CpG DNA to activate glomerular mesangial cells. In vivo studies 
confirmed that both RNA formats and B-DNA induce the expression of type I IFN and 
IFN-dependent genes in the glomerular compartment and that this is associated with an 
aggravation of immune complex glomerulonephritis.


We conclude that viral RNA and DNA trigger a common antiviral response program 
in glomerular mesangial cells including type I IFN which may foster glomerulonephritis 
in extrarenal viral infections.
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Plasmodium berghei (Pb)-Fam2 Protein Homolog Cloned from Tubulo-
Interstitial Fraction of Mouse Crescentic Glomerulonephritis Model  Yoshio 
Shimizu, Nozomi Mugigatni, Kenji Satake, Yutaka Kanamaru, Yusuke Suzuki, 
Satoshi Horikoshi, Yasuhiko Tomino.  Division of Nephrology, Institute of 
Internal Medicine, Juntendo University School of Medicine, Tokyo, Japan.


Introduction: Although severity of tubulo-interstitial damage is considered to be 
directly related to renal prognosis, little has been discussed about tubulo-interstitial lesions 
of crescentic GN. The mouse crescentic GN model with bovine serum albumin (Clin Exp 
Immunol 1980) is a useful for screening of gene expression because its histopathological 
findings can be chronologically reproduced.


Purpose: In order to find a novel therapeutic target for tubulo-interstitial damage in 
crescentic GN.


Method: 0.2 mg of BSAwas subcutaneously injected in 8-week old B10-BR mice 
with Freund’s complete adjuvant four times at 2-week intervals for pre-immunization 
and then 50mg/Kg of BSA was injected daily into the peritoneum for 28 days for antigen 
administration. On day 21 and day 28 of the antigen administration, renal histological 
findings were examined and the tubulo-interstitial fraction was extracted by sieving method. 
cDNAs preferentially expressed in the tubulo-interstitium of crescentic GN were enriched 
and analyzed using representational difference analysis.


Results: While the renal specimen on day 21 showed only moderate cellular 
proliferation in glomeruli and the tubulo-interstitial areas were intact, that on day 28 
indicated severe fibrocellular crescent formation and tubular atrophy with intense cellular 
infiltration in the interstitium. A function-unkown cDNA was identified as an up-regulated 
fragment in the tubulo-interstitial fraction of day 28. Bioinformatic analysis predicted 
that it was a Plasmodium berghei (Pb)-Fam2 protein homolog and G-protein coupled 
receptor (GCPR).


Discussion: Since this Pb-Fam-2 protein homolog had been isolated from the activated 
spleen and from the tubulo-interstitium of crescentic GN, where massive infiltration of 
inflammatory cells was observed, it was suggested that this protein is an inflammatory 
process related GCPR.


Conclusion: A Pb-Fam2 protein cloned from the tubulo-interstitial fraction of mouse 
crescentic GN is a possible therapeutic target for interstitial damage.
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Regulatory Plasmatoid Dendritic Cells Reduce Renal Injury of Adriamycin 
Nephropathy  Dong Zheng,1 Qi Cao,1 Ya Wang,1 Vincent W. S. Lee,1 Guoping 
Zheng,1 Stephen I. Alexander,2 David C. H. Harris,1 Yiping Wang.1  1Centre for 
Transplant and Renal Research, Westmead Millennium Institute, Westmead, 
NSW, Australia; 2Centre for Kidney Research, Children’s Hospital, Westmead, 
NSW, Australia.


Dendritic cells have been shown to induce immune tolerance and prevent rejection 
in transplantation. Plasmacytoid dendritic cells (pDC), which are normally regarded as 
of lymphoid origin, also display their regulatory role in autoimmune disease and graft-
versus-host disease. However, the effect of pDC in chronic kidney disease remains unclear. 
Methods: pDC were taken from spleen of BALB/c mice using anti-PDCA1 magnetic 
microbeads (MACS), followed by CpG or LPS stimulation for 24 hrs. In vivo, 1x106 
cells were labelled with DiI and transfused into each BALB/c mouse on the 5th day after 
adriamycin (ADR) administration. Kidney tissue as well as other organs were harvested 
4 wks after ADR injection. Renal function and histology were analysed quantitatively. 
Results: DiI-positive pDC were found in the renal cortex. Kidneys from adriamycin-injected 
mice transfused with pDC (ADR+pDC) had less glomerulosclerosis (ADR+pDC vs ADR 
vs normal: glomerulosclerosis index 3.24±0.36 vs 12.8±0.29 vs 0±0, p<0.01), tubular 
atrophy (10.32±0.34 vs 5.84±0.64 vs 8.51±0.55 µm, p<0.01), glomerular hypertrophy 
(3242.63±122.34 vs 2546.78±135.76 vs 3014.56±110.98 µm2, p<0.01) and interstitial 
expansion (1.80±0.62 vs 26.76±1.06 vs 12.57±1.01%, p<0.01) compared to kidneys of 
ADR-only mice. Mice infused with pDC also had significant reductions in proteinuria and 
impairment of creatinine clearance compared to ADR-alone mice. Kidneys from ADR+pDC 
had reduced infiltration of macrophages, CD4+ and CD8+ T cells compared to kidneys from 
ADR-only mice. Conclusion: pDC protect against structural and functional renal injury in 
adriamycin nephropathy, providing a new strategy to treat chronic kidney diseases.
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IL-25 Protect Against Renal Injury in Adriamycin Nephropathy  Qi Cao,1 
Dong Zheng,1 Yan Sun,1 Ya Wang,1 Vincent W. Lee,1 Guoping Zheng,1 Thian 
K. Tan,1 Jon Ince,1 Stephen I. Alexander,2 David C. H. Harris,1 Yiping Wang.1  
1Centre for Transplant and Renal Research, Westmead Millennium Institute, 
Westmead, NSW, Australia; 2Centre for Kidney Research, Children’s Hospital, 
Westmead, NSW, Australia.


IL-25 is a newly discovered cytokine which has a role in regulation of inflammation 
in the gastrointestinal tract and in inhibiting Th17-induced autoimmune diseases. However 
the possible role of IL-25 in reduction of renal injury in chronic kidney disease is unknown. 
In the present study, the effects of IL-25 in chronic kidney disease were examined in a 
murine model of adriamycin nephropathy (AN). Methods: Murine AN was induced by 10 
mg/kg adriamycin. IL-25 was given by 7 consecutive daily injections starting at day 5 after 
adriamycin administration. Results: Kidneys from adriamycin-injected mice administered 
with IL-25 had less glomerulosclerosis, tubular atrophy, glomerular hypertrophy and 
interstitial expansion than did AN mice. Mice infused with IL-25 also had significantly 
reduced proteinuria compared to AN mice. The possible mechanisms underlying the 
renoprotective effect of IL-25 were examined. In vitro, IL-25 was able to deactivate 
effector macrophages and convert macrophages into regulatory phenotype. In vivo, IL-25 
increased the levels of IL-4, IL-5 and IL-13 in serum and induced alternatively activated 
macrophages in the kidney. Conclusion: IL-25 protects against structural and functional 
injury in adriamycin nephropathy, providing a possible strategy to treat proteinuric chronic 
kidney disease.


Disclosure of Financial Relationships: nothing to disclose


TH-PO570


Inhibition of Endogenous Hydrogen Sulfide Formation Reduces Renal 
Damage Induced by Adriamycin Injection  Heloisa D. C. Francescato, Roberto 
S. Costa, Fernando Q. Cunha, Cleonice G. A. Silva, Terezila M. Coimbra.  
Departments of Physiology, Pathology and Pharmacology, University of Sao 
Paulo, Ribeirão Preto, SP, Brazil.


A single injection of adriamycin (AD) can induce marked and persistent proteinuria in 
rats. Several studies have been shown that AD toxic effects are mediated, at least in part, by 
oxidative stress that can lead to inflammation, provoking glomerular and tubular damage. 
Endogenous hydrogen sulfide (H2S) is synthesized in mammalian cells from L-cysteine 
and is increasingly being recognized as an important signaling molecule involved in 
models of inflammation. This study evaluates the effect of DL-Propargylglycine (PAG), 
an inhibitor of endogenous H2S formation, on the evolution of renal damage induced 
by AD. Sixteen rats were injected with AD (3.5 mg/kg, i.v.) and 8 rats received PAG 
(50 mg/kg, i.p.) 2 hours after the injection. Six control rats were injected with 0.15 M 
NaCl. Urine samples were collected 15 days after saline or AD injections for albuminuria 
measurement and the kidneys were removed for histological and immunohistochemical 
analysis. Albuminuria levels (mg/24h) were 67.06±8.38 in AD-injected rats, 43.38±8.69 
in the rats treated with AD+PAG and 0.53±0.04 in control rats. The increased expression 
of desmin at glomerular edge induced by AD injection was attenuated by PAG treatment. 
The numbers of ED1(macrophages/monocytes)-positive cells per glomerulus and per area 
of 0.245 mm2 of cortical tubulointerstitium were increased in AD-injected rats, compared 
to controls (0.91±0.21 vs. 0.18±0.08, and 22.14±4.15 vs. 5.25±0.25, respectively). This 
alteration was attenuated in AD+PAG-treated rats, where the numbers of ED1-positive 


cells in the glomerulus were 0.39±0.15 and in the tubulointerstitium were 5.52±1.15. 
The histological analysis showed discrete alterations in the kidney from AD-injected 
rats, showed the presence of an interstitial inflammatory infiltrate. In conclusion, PAG 
treatment reduced the alterations in the renal function and structure induced by AD. This 
effect seems to be related to the restriction of inflammatory process observed in the kidneys 
from AD+PAG treated rats.


Disclosure of Financial Relationships: nothing to disclose


TH-PO571


Expression of the Chemokine Receptor CCR6 in Human Renal 
Inflammation  Stephan Segerer,1 Desa B. Welsh,1 Maja T. Lindenmeyer,2 
Clemens D. Cohen,1 Urs Ziegler,3 Heinz Regele,4 Rudolf P. Wüthrich.1  1Division 
of Nephrology, University Hospital Zürich, Zürich, Switzerland; 2Institute of 
Physiology with Zürich Center of Integrative Human Physiology, University 
of Zürich, Zürich, Switzerland; 3Center for Microscopy and Image Analysis, 
University of Zürich, Zürich, Switzerland; 4Clinical Institute of Pathology, 
University of Vienna, Vienna, Austria.


The development of nodular inflammatory cell infiltrates with defined microarchitecture, 
i.e. tertiary lymphoid organs (TLO), is observed in the tubulointerstitium during chronic 
renal inflammation. CCR6 and the corresponding ligand CCL20 are involved in the 
formation of gut associated lymphatic tissue. We hypothesized that this chemokine/
chemokine receptor pair might be involved in TLO formation in the kidney.


CCR6 and CD20 positive B cells were localized in renal biopsies with crescentic 
glomerulonephritis (cGN, n=11), IgA nephropathy (n=13), membranous nephropathy 
(n=12), and chronic interstitial nephritis (n=13). Allograft biopsies taken before implantation 
served as controls (n=8). Additionally, CCR6 and CCL20 mRNA were quantified by real-
time RT-PCR in 51 renal biopsies of the same entities.


CCR6 mRNA was significantly upregulated in the tubulointerstitium of IgA nephropathy 
and cGN biopsies, with prominent mRNA expression of the corresponding ligand CCL20. 
Expression of CCR6 was present both on infiltrating, as well as endogenous kidney cells. 
Areas of nodular inflammatory cell accumulations were uniformly CCR6 positive. A major 
part of the CCR6 positive cells were CD20 positive B cells, but additionally CD3 positive T 
cells were found to express CCR6. CCR6 was constitutively expressed on the endothelium of 
peritubular capillaries and on glomerular endothelial cells. Staining of glomerular capillaries 
was lost with progressive injury in cGN. Some tubular epithelial cells expressed CCR6 
only in inflamed kidneys, most commonly on the basolateral side.


CCR6 was found to be predominantly expressed on T and B cells organized in TLOs. 
The functional role of CCR6 particularly as a therapeutic target in chronic kidney diseases 
needs further evaluation.
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TGF-b1 Inhibits Pro-Inflammatory RANTES Expression through 
b-Catenin Signal Pathway  Chunsun Dai,1 Youhua Liu.1  1Department of 
Pathology, University of Pittsburgh School of Medicine, Pittsburgh, PA; 
2University of Pittsburgh School of Medicine, Pittsburgh, PA.


TGF-b1 is a pleiotropic cytokine with potent anti-inflammation properties. However, 
the mechanisms of TGF-b1 suppressing inflammation remain unclear. In this study, we 
demonstrated that both TNF-a and IL-1 could induce RANTES expression in cultured kidney 
tubular epithelial cells (HKC-8). Pretreatment of HKC-8 cells with TGF-b1 inhibited TNF-a 
or IL-1 induced RANTES expression in a dose dependent manner, while simultaneous 
treatment with TGF-b1 only had minor effect on RANTES induction. To delineate the 
mechanism by which TGF-b1 inhibits RANTES expression, we examined the potential 
signaling pathway activated by TGF-b1 in HKC-8 cells. We found that TGF-b1 induced 
GSK-3b phosphorylation on Ser 9 in HKC cells, leading to its inhibition. Overexpression 
of GSK-3b in HKC-8 cells abolished TGF-b1’s effect. Since b-catenin is the downstream 
target of GSK-3b and inhibition of GSK-3b leads to b-catenin accumulation and its nuclear 
translocation, we further investigated the potential role of b-catenin in mediating RANTES 
inhibition by TGF-b1. Ectopic expression of constitutively active b-catenin mimicked 
TGF-b1’s effect and completely suppressed RANTES expression induced by TNF-a. In 
HKC-8 cells, TGF-b1 affected neither TNF-a-induced IkBa phosphorylation and subsequent 
degradation, nor p65 NF-kB phosphorylation and its nuclear translocation. However, 
TGF-b1 could inhibit p65 binding to its specific DNA recognition sequences by using DNA 
binding ELISA assay. Immunoprecipitation assay revealed that TGF-b1 treatment induced 
physical interaction of b-catenin with p65 NF-kB. Overexpression of constitutively active 
b-catenin could interact with p65 and inhibited p65-mediated gene transcription. Taken 
together, these results suggest that TGF-b1 suppression of RANTES expression is mediated 
through b-catenin-triggered inhibition of NF-kB signaling.
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The Inhibitory Effects of Rosiglitazone on Lipopolysaccharide Induced 
Inflammation in Mice Kidney and Its Mechanism  Hui Chen, Lin Han, Fang 
Zhong, Weiming Wang, Nan Chen.  Department of Nephrology, Ruijin Hopital, 
Shanghai Jiao Tong University, Shanghai, China.


Background: Inflammatory mechanisms may play an important role in the pathogenesis 
of chronic nephropathy. The purpose of this study was to examine the effects of rosiglitazone 
on kidney inflammation and to explore the mechanism of its effects.
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Methods: The KM mice(25-30g) were pre-treated with rosiglitazone (20mg/kg/day) 


or normal saline then injected with lipopolysaccharide (LPS) (15mg/kg) or phosphate 
buffered saline (PBS) on the third day then sacrificed after 6, 24, 48, 72 hours. Blood urea 
nitrogen (BUN) and creatinine level, macrophage infiltration, expression of monocyte 
chemoattractant protein-1 (MCP-1) and PPAR-γ, activity of nuclear factor (NF)-kB and 
PPAR-γ were investigated through IHC, real-time PCR, western blot and EMSA. HK-2 
cells were maintained under defined in vitro conditions and pre-treated with rosiglitazone 
(100µM) and/or PPAR-γ antagonist GW9662 (50µM), and then stimulated with LPS (10µg/
ml). The MCP-1 level, NF-kB activity and PPAR-γ expression were investigated.


Results: Rosiglitazone significantly decreased the level of BUN which was induced by 
LPS, especially at 24 hours (down for 60% vs LPS group, P<0.05), and inhibited macrophage 
infiltration after LPS injection, especially at 72 hours (down to 20% vs LPS group, P<0.01). 
Pre-treatment with rosiglitazone reduced the mRNA and protein expression of MCP-1 
(mRNA expression was down to 40% vs LPS group at 6 h, P<0.01) and down-regulated 
the activity of NF-kB. Rosiglitazone restored the decreased PPAR-γ expression after LPS 
treatment, especially at 24 hours (up for 60% vs LPS group, P<0.05). Pretreatment with 
rosiglitazone blocked the up-regulation of MCP-1, activation of NF-kB, down-regulation 
of PPAR-γ in LPS-stimulated HK-2 cells. These effects were diminished by GW9662, a 
specific PPAR-γ antagonist.


Conclusion: These results showed that pre-treatment with rosiglitazone attenuated 
kidney inflammation through activation of PPAR-γ, suppression of MCP-1 overproduction 
and NF-kB activation. Rosiglitazone had a protective effect via a PPAR-γ-dependent 
pathway in LPS-treated HK-2 cells.


Disclosure of Financial Relationships: nothing to disclose
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Tight Junction Protein Preservation by Heat Shock Protein 70 in Endothelial 
Cells  Tzong-Shi Lu, Kenneth J. E. Lim, Li-Li Hsiao.  Renal Division, Brigham 
and Women’s Hospital, Harvard Medical School, Boston, MA.


Endothelial cells form the interface between blood and tissue. They play a pivotal 
role in maintaining integrity of the vasculature and modulating contractility of underlying 
vascular smooth muscle cells. Tight junctions between adjacent endothelial cells regulate 
the extravasation of macromolecules and leukocytes into tissue. Tight junctions are 
formed by interactions of certain transmembrane proteins and intracellular proteins, i.e., 
ZO proteins, occludin, claudins and junctional adhesion molecules. Heat shock proteins 
(HSPs) are induced by various stressors and are highly conserved proteins that protect cells 
from lethal damage in almost all cell types. They have been shown to act as molecular 
chaperones by participating in the folding or refolding of misfolded polypeptides. HSP70 is 
the most inducible HSP in mammalian cells following heat shock treatment. We previously 
demonstrated that HSP70 can prevent vascular permeability changes in anaphylactic shock 
and blood-brain barrier disruption. In this study, we investigated the role of HSP70 in 
preserving the phenotypic and junctional integrity of human umbilical vein endothelial 
cells (HUVECs) under histamine-challenge inflammatory stress. Tight junction proteins, 
ZO-1, occludin and cytoskeletal actin were evaluated by immuno-staining and phalloidin-
quantification assay. Our results demonstrated that ZO-1 and occludin were degraded after 
histamine challenge in the group without heat shock treatment, while remaining highly 
preserved in the heat-treated group. Cytoskeletal actin was observed to be shortened, 
shrunken, fragmented and degraded only in the histamine challenge, non-heated group. In 
addition, Hsp70 was highly expressed in the heat shock treatment group and associated with 
ZO-1 or occludin by co-immunoprecipitation assay. In conclusion, our study demonstrated 
that the integrity of HUVECs can be preserved by heat shock treatment, most likely due 
to the induction of HSP70 through its role in the preservation of tight junctions and the 
cytoskeleton by stabilizing intracellular and membrane-bound proteins. Our results suggest 
that HSP70 may play a role in the prevention of vascular injury.
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PTPN22 R620W Polymorphism Is a Risk Factor for Microscopic 
Polyangiitis  Yali Cao,1 Jiajin Yang,1 Elisabeth A. Berg,1 Anshul K. Badhwar,1 
Gloria A. Preston,1 J. Charles Jennette,2,1 Ronald J. Falk.1,2  1UNC Kidney Center, 
UNC-CH; 2Pathology and Laboratory Medicine, UNC-CH, Chapel Hill, NC.


The lymphoid-specific tyrosine phosphatase (LYP) has received enormous attention 
due to the finding that a single nucleotide polymorphism (SNP) in the gene (PTPN22) 
gene (C1858T) is associated with several autoimmune diseases. The SNP results in an 
amino acid substitution R620W that produces a gain-of-function mutant. Another missense 
substitution in PTPN22 (G788A) (R263Q) leads to reduced phosphatase activity resulting 
in a protective effect. To address the possibility that LYP polymorphisms contribute to 
Anti-Neutrophil-Cytoplasmic Autoantibody (ANCA) vasculitis, 193 Caucasian patients and 
34 African American ANCA patients were genotyped for SNP C1858T and SNP G788A 
using a Custom Taqman SNP-Genotyping-Assay. The frequency of the gain-of-function 
SNP was significantly increased in Caucasian ANCA patients when compared with the 
reported population frequency (20.2% vs 16.4%, p=0.04) (Table 1). The mutation frequency 
was higher in patients with ANCA-associated microscopic polyangiitis (MPA) (25.3% vs 
16.4%, p=0.02). MPA is characterized by pauci-immune, necrotizing, small-vessel vasculitis 
with myeloperoxidase-reactive autoantibodies. There was no increase in SNP frequency in 
African American ANCA patients (2.9% vs 2.0%, p>0.05) (Table 1). The frequencies of the 
loss-of-function mutation R263Q were similar to those in both Caucasian (4.7% vs 4.2%, 
p>0.05) and African American (0.0% vs 1.4%, p>0.05) general population.


Table 1: Number of individuals with SNP
 Caucasian(n=193) African American(n=34)
SNP MPA(n=86) WG(n=73) RL(n=30) CSS(n=4) MPA(n=11) WG(n=14) RL(n=9)
R620W 22* 11 6 0 0 0 1
R263Q 4 3 2 0 0 0 0
*Fisher’s exact test  p=0.02


Conclusion: The frequency of the autoimmune-predisposing allele of PTPN22 was 
significantly higher in Caucasian ANCA vasculitis patients with a higher incidence in 
patients with MPA disease.
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Complement Activation by Cytokine-Activated Neutrophils in the Context 
of Anti-Neutrophil-Cytoplasm Autoantibodies Vasculitis  Laurent Camous,1 
Lise Halbwachs-Mecarellil,1 Lubka Roumenina,2 Sylvain Bigot,1 Véronique 
Frémeaux-Bacchi,2 Philippe Lesavre.1  1INSERM U845, Necker Hospital, Paris, 
France; 2Cordelier’s Research Center, INSERM UMRS872, Paris, France.


The complement alternative pathway (AP) has been shown to be involved in ANCA-
associated vasculitis, which is a neutrophil-mediated disease. Our aim was to investigate 
the ability of neutrophils to activate complement and a possible modulation by ANCA.


Leukocyte activation by TNF/fMLP or by PMA in whole blood, with lepirudin or 
EGTA/Mg as anticoagulant, resulted in cell-bound C3 fragments on PMN and monocytes, 
but not on lymphocytes. Similarly, TNF-activated isolated PMN, when incubated in serum, 
triggered the AP, as shown by C3 deposits in EGTA/Mg or C2-depleted, but not in factor 
B-depleted serum. AP activation itself led to further activation of neutrophils, since CD11b 
expression increased in normal serum but not in factor B-depleted serum. Neutrophil-
derived microparticles also efficiently activated the AP. Cytokine-activated PMN released 
properdin, as measured with a specific ELISA and resulted in small but significant levels 
of membrane-bound properdin. Moreover, neutrophils incubated in plasma resulted in 
large amounts of membrane associated properdin, able to stabilize C3/C5-convertases, 
since membrane-inserted C5b-9 was also detected. Anti-MPO and anti-PR3 mAbs, bound 
to TNF-activated adherent neutrophils in plasma, further activated complement via the 
classical pathway.


In conclusion, cytokine-activated neutrophils trigger the AP, resulting in cell-bound C3. 
C3 levels are enhanced by ANCAs after TNF-induced PMN adhesion, a condition known 
to allow the access of ANCAs to their antigens. AP activation on the neutrophil membrane 
also results in C5 activation, implying the production of pro-inflammatory C5a and C5b-9 
and further amplifies neutrophil activation.
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Evidence of Complement Activation in Renal Lesions of Human MPO- 
and Pr3-ANCA Associated Vasculitis (AAV)  Mirjan M. van Timmeren,1 
Marcory C. R. F. van Dijk,1 Marius C. van den Heuvel,1 Coen A. Stegeman,2 
Peter Heeringa.1  1Pathology & Medical Biology; 2Internal Medicine, UMCG, 
Groningen, Netherlands.


Background
It has long been assumed that the complement system is not involved in the pathogenesis 


of AAV, mainly because of the paucity of immunoglobulin and complement deposition 
in vessel walls. However, the complement system, and more specific activation of the 
alternative complement pathway, is crucial in a mouse model of anti-MPO induced 
necrotizing crescentic glomerulonephritis (NCGN). Recently, Xing et al (J Clin Immunol, 
2009) demonstrated deposition of alternative complement pathway factors in 7 patients 
with MPO-positive AAV.


Objective
To obtain evidence for complement activation in MPO- and Pr3-positive AAV.
Methods
Serial paraffin-embedded renal sections from patients with MPO- (n=8) and Pr3-ANCA 


(n=17) positive NCGN and controls (n=5) were stained for C3d (indicative for complement 
activation), C4d (indicative for classical and/or lectin pathway activation), neutrophils and 
macrophages. MSB staining was performed to detect old (collagen) and new/active (fibrin) 
glomerular lesions. Colocalization of C3d with basement membranes (Collagen IV) and 
endothelium (CD31) was investigated with double labeled immunefluorescence.


Results
C3d deposition was detected in glomeruli and tubulointerstitium in biopsies from AAV 


patients but not or scarcely in controls. In AAV biopsies only minimal deposits of C4d were 
detected. Active glomerular lesions were present in both MPO- and Pr3-ANCA positive AAV 
biopsies (88% and 63%). In active glomerular lesions and sclerotic glomeruli C3d deposition 
was profound, while C3d deposition was scarcely detected in normal glomeruli. Overall, 
glomerular C3d deposition correlated with the number of glomerular neutrophils (r=0.49; 
p<0.05) and sclerotic glomeruli (r=0.57; p=0.01). C3d deposition in the tubulointerstitium 
appeared to be partly in tubular basement membranes and in endothelial structures.


Conclusion
This work confirms and extends previous results (Xing et al) demonstrating C3d 


deposition without profound C4d deposition in renal lesions of both MPO- and Pr3-ANCA 
positive NCGN patients indicative of alternative pathway complement activation.
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TH-PO578


Complement Regulatory Protein Expression in Cultured Mouse Renal 
Endothelial Cells  Scott E. Wenderfer,1,2 Tamara Sanbower,1 Baozhen Ke,1 
Michael C. Braun.1,2  1Center for Immunology, Brown Foundation Institute 
of Molecular Medicine; 2Pediatric Nephrology, University of Texas HSC, 
Houston, TX.


The complement system plays a pathogenic role in several forms of glomerular injury. 
With systemic inflammation, complement activation occurs both in the fluid phase and 
on endothelial surfaces. However, little is known regarding expression of complement 
regulatory proteins (CRPs) by different cells within the glomerulus. Here, expression 
profiling of CRPs was performed using primary mouse renal endothelial cells.


Mouse renal endothelial cells (REnCs) were isolated by selective enzymatic digestion 
and FACS based cell sorting. Primary REnCs were positive for CD31, vWF, and 
VEGF-R2, but negative for synaptopodin, nestin, and alpha-smooth muscle actin. Based 
on immunostaining, morphology, isolectin B4 binding, LDL uptake, and tube formation 
assays, primary cultures maintain an endothelial cell phenotype for up to 12 passages.


Total RNA from the 4th passage of cultured C57BL/6 REnC was used for quantitative 
RT-PCR, with primers for: C1inh, C4b binding protein, factor I, factor H, factor H-B, 
factor H-C, clusterin, vitronectin, carboxypeptidase M (CPM), carboxypeptidase N 
(CPN), membrane cofactor protein, decay accelerating factor, CD59, CR2, Crry, and CrIg. 
Expression was then normalized for GAPDH in order to compare levels to expression 
measured in mesangial cells, podocytes, intact glomeruli, liver, and testis. Confirmation of 
protein expression was then assessed by either immunostaining or immunoblotting.


REnCs expressed high levels of CD59 and clusterin, which potentially regulate terminal 
pathway complement activation on the vessel wall. They also express CPN, and to a lesser 
degree CPM, known regulators of the anaphylatoxins C3a and C5a. Unlike mesangial cells, 
the only regulator of the classical or alternative pathways produced by REnCs is Crry, 
suggesting different requirements for regulation of these pathways in different glomerular 
microenvironments.


These data confirm the restricted nature of CRP expression by parenchymal cells, and 
they provide a better understanding of the susceptibilities of the different glomerular cell 
types to complement dependent injury.
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Identification of Tubular Heparan Sulfate as a Major Docking Platform 
for the Alternative Complement Component Properdin  Azadeh Zaferani,1 
Moh R. Daha,1,3 Jelleke J. Hakvoort,1 Gerjan Navis,1 Harry van Goor,2 Pieter van 
der Pol,3 Marc Seelen,1 Jacob van den Born.1  1Nephrology, Univ Med Center; 
2Pathology, Univ Med Center, Groningen, Netherlands; 3Nephrology, Univ Med 
Center, Leiden, Netherlands.


Background: Alternative pathway complement (AP) is involved in progressive renal 
damage. Properdin, a key regulator of the AP, has been suggested to interact with heparin. 
We therefore studied the interaction of renal heparan sulfate proteoglycans (HSPGs) with 
properdin in vitro and in vivo in normal and diseased kidney.


Methods: We evaluated the binding of purified human properdin to immobilized heparan 
sulfates (HS) in an ELISA approach. Additionally, we studied the presence of properdin 
in renal tissue of adriamycin-induced- (12 weeks after i.v adriamycin), protein overload 
induced–proteinuria (3 weeks of i.p. BSA), and control rat renal tissue, as well as HK-2 
proximal tubular epithelial cells.


Results: Compared to normal renal tissue, in protein overload model we found enhanced 
properdin staining in glomeruli and tubuli. This was also found in Adriamycin-induced 
nephropathy. HK-2 cells did not stain for properdin, however we demonstrated a specific 
dose-dependent binding of exogenous properdin to the cells. This binding is completely 
prevented upon heparitinase pretreatment of the cells, and is dose-dependently inhibited 
by heparin. To work this out into more detail, in ELISA experiments we demonstrated a 
strong dose-dependent interaction between purified HSPG and properdin. Pretreatment of 
HSPG with heparitinase completely abolished properdin-HSPG interaction. We next showed 
dose-dependent inhibition of the HSPG-properdin interaction by heparin competition. 
We found large differences in properdin interaction with six different HS polysaccharide 
preparations. At present a library of chemically and enzymatically modified heparinoids 
are being tested to detail the HS epitope requirements for properdin binding.


Conclusion: Our data identify tubular cell associated HS as a novel docking platform 
for properdin binding and subsequent AP activation, which might be a mechanism of 
renal damage.
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Renal Epoxygenase Up-Regulation Ameliorates Salt-Sensitive Hypertension 
and Renal Damage in SHRSP  Jing Li, Praveen N. Chander, Charles T. Stier, 
Mairead A. Carroll.  New York Medical College, Valhalla, NY.


High-salt (HS) intake exacerbates end-organ damage in stroke-prone spontaneously 
hypertensive rats (SHRSP). Epoxyeicosatrienoic acids (EETs) are vasodilatory, natriuretic 
and anti-inflammatory epoxygenase metabolites of arachidonic acid which may reduce 
blood pressure (BP) and protect end-organ damage. To investigate the effect of EETs 
on end-organ damage in salt-sensitive hypertension, clofibrate (200 mg/Kg/day, p.o.), 
a peroxisome proliferator activated receptor-α (PPARα) activator, was administered to 
SHRSP on HS intake (1% NaCl drinking solution) for 3 weeks to induce epoxygenase 
protein and/or activity.


Systolic BP Urinary EET Excretion UPE Glomerular damage Vascular lesions
mmHg ng/day mg/day index 0 to 3 per 200 glomeruli


Vehicle 197±5 4.8±0.4 14.9±0.9 1.5+ 6±2
Clofibrate 167±8* 8.7±0.9** 8.6±0.6*** 0.75+ 1±1*
Mean±SE; n=5 in vehicle group and n=7 in clofibrate group; *P<0.05, **P<0.01, ***P<0.001.


Systolic BP was significantly lower in SHRSP treated with clofibrate compared 
with vehicle-treated SHRSP. Renal cortical protein expression of CYP2C23, the major 
epoxygenase in rat kidney, was significantly up-regulated with clofibrate treatment, as was 
urinary excretion of EETs. As expected, three weeks of HS intake produced only mild to 
moderate glomerular lesions (endo- and extra-capillary cellular swelling and mesangial 
expansion) and vascular lesions (fibrinoid degeneration) of thrombotic microangiopathy in 
kidneys of vehicle-treated SHRSP. These lesions were less predominant in clofibrate-treated 
SHRSP. Furthermore, kidneys from clofibrate-treated SHRSP showed much less vascular 
hypertrophy, interstitial inflammation, tubular casts and hyaline droplets in podocytes. 
Urinary protein excretion (UPE) was significantly reduced in clofibrate-treated SHRSP. 
These results indicate that interventions to increase EET synthesis can ameliorate salt-
sensitive hypertension and end-organ damage in SHRSP.
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Endogenous Prostaglandin D2 Synthesis Decreases Transforming Growth 
Factor β Generation in Rat Vascular Smooth Muscle Cells  Hideyuki Negoro,1 
Atsuo Goto,2 Yoshio Uehara.3  1Internal Medicine, Harvard Medical School, 
Boston, MA; 2Internal Medicine, Japanese Red Cross Medical Center, Tokyo, 
Japan; 3Internal Medicine, University of Tokyo, Tokyo, Japan.


We examined the role of prostaglandin D2 (PGD2) in the formation of transforming 
growth factor (TGF)β following interleukin-1(IL-1) stimulation in rat vascular smooth 
muscle cells(VSMC) transfected with lipocaline-type PGD2 synthase (L-PGDS) genes.


VSMC were isolated from rat aorta and incubated with 20 U/mL IL-1 and various 
concentrations of authentic PGD2. The isolated VSMC were also transfected with L-PGDS 
genes by electroporation. The L-PGDS-transfected VSMC were used to investigate the role 
of endogenous PGD2 in IL-1-stimulated TGFβ biosynthesis. We also used an anti-PGD2 
antibody to examine whether an intracrine mechanism was involved in TGFβ production. 
PGD2 and TGFβ levels were determined by radio-immunoassay, enzyme-immunoassay 
and Western blot analysis. TGFβ mRNA was assessed by real-time quantitative polymerase 
chain reaction.


IL-1-stimulated TGFβ production by VSMC was dose-dependently inhibited by 
authentic PGD2 at concentrations greater than 10-6 mol/L. L-PGDS gene-transfected 
VSMC produced more PGD2 than VSMC transfected with the reporter gene alone. IL-1 
induced increases in TGFβ production in VSMC transfected with reporter genes alone. 
However, this effect was significantly attenuated in the case of IL-1 stimulation of VSMC 
transfected with L-PGDS genes, and accompanied by an apparent suppression of TGFβ 
mRNA expression. Neutralization of extracellular PGD2 by anti-PGD2-specific antibody 
influenced neither TGFβ mRNA expression nor TGFβ biosynthesis.


Taken together, VSMC transfected with L-PGDS genes showed increased PGD2 
synthesis. This increase was associated with attenuation of both TGFβ generation and TGFβ 
mRNA expression. The results suggest that endogenous PGD2 decreases TGFβ synthesis 
and TGFβ mRNA expression, probably through an intracrine mechanism. L-PGDS genes 
transfection may provide a novel therapeutic strategy for preventing vascular injury by 
inhibiting TGFβ synthesis.
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Prostaglandin E2 Receptor Abundance during and after Release of Ureteral 
Obstruction  Anja M. Jensen, Rikke Norregaard, Jørgen Frøkiær.  Water and 
Salt Research Center, Institute of Clinical Medicine, University of Aarhus, 
Aarhus, Denmark.


The renal prostaglandin system is activated during and after release of ureteral 
obstruction and plays a role in dysregulation of renal transport proteins in the obstructed 
and postobstructed kidney. The prostaglandin E2 receptors, the EP receptors, regulate 
intracellular signaling pathways like cAMP generation and Ca+ levels known to be involved 
in renal membrane protein regulation. Therefore, we determined EP1, EP3 and EP4 receptor 
(R) protein and mRNA levels in the obstructed and postobstructed kidney to examine 
whether changes in EP receptor abundance contribute to obstructive and postobstructive 
dysregulation of renal transport proteins.


Rats were subjected to 24h bilateral ureteral obstruction (BUO) or 24h BUO followed 
by 48h release. Sham-operated control animals were prepared in parallel. Kidneys were 
dissected in inner medulla (IM) and cortex and prepared for quantitative PCR and 
immunoblotting. 24h BUO had no effect on EP1R, EP3R and EP4R protein abundance. 
In contrast, immunoblotting showed a significant decrease in EP1R protein abundance in 
postobtructed kidney IM and cortex to 73±9% and 87±3% of sham levels, respectively. 
Furthermore, EP3R abundance decreased to 40±5% of sham levels in postobstructed kidney 
cortex but remained unchanged in IM. Finally, EP4R abundance was significantly enhanced 
in postobstructed kidney IM and cortex (164±13% and 158±20 of sham levels, respectively). 
EP receptor mRNA levels were determined only in the postobstructed kidney. Consistent to 
the immunoblotting EP1R mRNA levels were significantly reduced in kidney IM. However 
cortical EP3R mRNA levels were unchanged despite markedly reduced cortical EP3R 
protein abundance and actually, EP4R mRNA levels decreased significantly in kidney cortex 
in contrast to the clear EP4R upregulation demonstrated by immunoblotting.
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In conclusion, regulation of EP receptor abundance may influence postobstructive 


tubular dysfunction and renal transport protein dysregulation but plays no role during 
obstruction as EP receptor abundance is comparable to control levels in the obstructed 
kidney.
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Thizaolidinediones Alter Mouse M-1 Cortical Collecting Duct Cell 
Integrity, Growth, and Apoptosis, Independent of p38 and PPARγ  Rania 
Nasrallah, Jordan Clark, Genevieve Paris, Richard L. Hebert.  Cellular and 
Molecular Medicine, Kidney Research Centre, University of Ottawa, Ottawa, 
ON, Canada.


Peroxisome proliferator-activated receptor (PPAR)-γ is highly expressed in the 
collecting duct (CD), yet little is known about the effects of PPARγ ligands on CD cell 
function. The overall purpose of this study is to clarify the mechanisms by which PPARγ 
ligands, thiazolidinediones (TZDs), alter collecting duct structure and function. We 
examined the effect of 5 uM troglitazone (TRO) and rosiglitazone (ROSI) treatment for 
3, 6 and 24 hrs, in the mouse M1 cortical collecting duct cell line. The PPARγ antagonist 
GW9662 was used to determine whether the effects are mediated by PPARγ. First epithelial 
cell integrity was assessed by measuring E-cadherin, β-catenin, fibronectin, and α-smooth 
muscle actin levels in response to TZDs by Western blot analysis. While fibronectin and 
α-smooth muscle actin levels were unchanged, by 24 hrs E-cadherin decreased by 50%, and 
β-catenin levels were reduced 2-fold and 1.5-fold in response to TRO and ROSI respectively. 
Both E-cadherin and β-catenin remained unchanged at 3 and 6 hrs. Growth was measured 
by H3-thymidine and H3-leucine incorporation, as well as analysis of the CDK inhibitors 
p21 and p27 by Western blot. H3-thymidine incorporation was reduced by 60 and 40% by 
TRO and ROSI at 6 hrs, and H3-leucine by 50 and 35%. A similar growth inhibition was 
observed at 24 hrs. At 6 hrs, p21 increased 1.5 and 1.3-fold with TRO and ROSI. Likewise, 
p27 was elevated 1.6 and 1.7-fold. Of interest p-p38 levels were also elevated 2-fold in 
response to TRO, but MAPK inhibition by PD98059 caused an additive inhibition of cell 
growth in response to TRO and ROSI. Finally apoptotic death was assessed by Western 
blot, with cleaved caspase-3 levels being increased 1.5 and 2-fold at 6 hrs in response to 
TRO and ROSI. PD98059 also caused an increase in cleaved caspase-3 levels, with additive 
effects in the presence of TRO. Our data suggest that TZDs cause a disruption of M1 cell 
integrity that is preceded by an increase in apoptotic death and inhibition of cell growth. 
This response is independent of p38 or PPARγ activation.
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The Prostaglandin E2 Receptor Subtype EP4 Antagonism Increases Na+-
K+-ATPase Expression and the Apoptotic Response in Mouse M-1 Cortical 
Collecting Duct Cells  Geneviève Paris, Rania Nasrallah, Jordan Clark, 
Richard L. Hébert.  Cellular and Molecular Medicine, Kidney Research Centre, 
University of Ottawa, Ottawa, ON, Canada.


Prostaglandins, especially PGE2 are involved in the regulation of sodium reabsorption 
by the kidney, which is driven by the Na+/K+-ATPase pump. It has been reported that a high 
salt environment affects the activity of Na+/K+-ATPase in the cortical collecting duct. The 
current study addresses the role of the PGE2 signaling in the modulation of Na+/K+-ATPase 
in a hypertonic environment. We confirmed the presence of the PGE2 receptor subtypes EP1, 
EP3 and EP4 by RT-PCR. We observed a 2-fold increase of cyclooxygenase-2 (COX)-2 but 
not COX-1 in high salt-treated M-1 mouse cortical collecting duct cells after 24 hours by 
Western blot. In the presence of a hypertonic environment (240mmol/L of NaCl, choline 
chloride, mannitol), the expression of the α-1 subunit of Na+/K+-ATPase was increased by 
2-fold after 24 hours and by 1.5-fold after 48 hours of incubation. To confirm the role of 
PGE2 in this regulation, we used COX 82 also decreases the expression of Na+/K+-ATPase 
α-1 after 24 and 48 hours in high salt. These data suggest that a hypertonic environment, 
not only high NaCl, alters the production of prostaglandins which may affects the Na+/K+-
ATPase pump via the EP4 receptor. Interestingly the EP4 antagonist increases the expression 
of cleaved caspase-3 by 2- and 3-fold after 24 and 48 hours respectively in high salt-treated 
M-1 cells. We also observed a significant increase in the bax-bcl-2 ratio, but future studies 
are needed to confirm an apoptotic environment and the link to changes in Na+/K+-ATPase. 
A better understanding of these mechanisms might have important implications in the 
treatment of hypertension, inflammation and diabetes.
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Role of EP1 Receptors in Aldosterone Escape in Mice  Zhanjun Jia, Tianxin 
Yang.  Internal Medicine, University of Utah and Veterans Affairs Medical 
Center, Salt Lake City, UT.


Our previous study demonstrated that microsomal prostaglandin E synthase-1 
(mPGES-1) deletion attenuated aldosterone escape in mice (Jia Z et al. J. Am. Soc. Nephrol. 
19:95A, 2008). Here we examined EP subtypes involved in the escape phenomenon. The 
escape in 129/BL6-C57 mice was induced by a 14-d infusion of aldosterone (0.35 mg/kg/d) 
in conjunction with a normal sodium diet. The escaped mice exhibited a selective 2.5-fold 
upregulation of renal cortical EP1 mRNA contrasting to a widespread downregulation 
of renal expression of all other EP subtypes including renal medullary EP1, as assessed 
by qRT-PCR. Under baseline condition, EP1 immunoreactivity was largely restricted to 
NKCC2-positive and AQP2-negative tubules, indicating labeling of the thick ascending limb. 


In contrast, the escape was associated with a remarkably enhanced EP1 immunoreacitivity in 
the proximal tubule, coinciding with the parallel induction of mPGES-1, COX-1 and COX-2 
in this nephron segment. Interestingly, the enhanced EP1 labeling was largely localized to 
the apical membrane of the proximal tubule. Aldosterone infusion induced transient Na+ 
retention within the first two days followed by the gradual recovery of Na+ balance with 
normal hematocrit and normal plasma Na+ concentration on day 14. In contrast, aldosterone 
infusion produced sustained Na+ retention in the EP1 antagonist SC19220-treated mice 
as evidenced by decreased hematocrit (44.8 ± 1% vs. 52 ± 0.8%, P<0.01, day 14) and 
increased plasma Na+ concentration (157.8 ± 4.4 vs. 127 ± 3.1 mmol/L, P<0.01, day 14). 
qRT-PCR showed that the escape was associated with downregulation of Na/H exchanger 
3 expression that was prevented by SC19220. Together, these data suggest a unique role of 
EP1 receptors in the proximal tubular response during aldosterone escape.


Disclosure of Financial Relationships: nothing to disclose
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8,9-Epoxyeicosatrienoic Acid (8,9-EET) and the Glomerular Filtration 
Barrier: Effect of Soluble Epoxide Hydrolase (sEH) Inhibition on the Focal 
Segmental Glomerulosclerosis (FSGS) Permeability Factor (FSPF)-Induced 
Increase in Glomerular Albumin Permeability (Palb)  Mukut Sharma,1 Ellen T. 
McCarthy,2 Virginia J. Savin,1 Paresh K. Patel,3 Sean Shaw,4 John R. Falck,3 John 
D. Imig.4  1Medicine, Medical College of Wisconsin, Milwaukee, WI; 2Medicine, 
KU Medical Center, Kansas City, KS; 3Biochemistry, University of Texas SW, 
Dallas, TX; 4Pharmacology, Medical College of Wisconsin, Milwaukee, WI.


We have recently shown that 8,9-EET, but not other regioisomeric EETs, protects the 
glomerular filtration barrier against a circulating factor that is believed to cause FSGS in 
some patients (Prostaglandins Other Lipid Mediat 89:43, 2009).


EETs are metabolized by sEH to their biologically active vic-diols (DiHETrEs). sEH 
inhibitors have been found to have beneficial effects on the cardiovascular system. Thus, 
it was of interest to determine the glomerular expression of sEH and study the effect of 
the sEH inhibitor AUDA on the glomerular filtration barrier.


We determined the change in Palb following incubation of FSGS-plasma, FSGS + 
AUDA (1-10 µM) for 15 minutes at 37°C (n=15 in each group). Glomerular sEH protein 
expression was determined by Western blotting.


FSGS plasma-induced increase in Palb (P<0.001 vs. vehicle control) was blocked by 
8,9-EET, 100 nM (P<0.001 vs. FSGS) while its vic diol 8,9-DiHETrE (200 nM) did not 
cause a significant decrease in Palb (P<0.1 vs. FSGS).


AUDA showed a biphasic effect on the FSGS plasma-induced increase in Palb. This 
effect was inversely related to the AUDA concentration. Thus, 1 µM AUDA blocked 
the increase in Palb (P<0.001 vs. FSGS) but 10 µM AUDA increased Palb. Immunoblot 
analysis showed a weak expression of sEH protein in glomeruli compared to that in the 
renal cortex or liver.


Thus, 8,9-EET but not 8,9-DiHETErE, attenuates the FSGS-induced increase in Palb, a 
finding supported by a weak expression of glomerular sEH and a biphasic effect of AUDA 
on Palb. AUDA appears to interact with multiple molecular targets in the glomerulus. These 
observations further substantiate the specific effect of 8,9-EET on Palb and point to certain 
unique features of glomerular EET metabolism.
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Gq-Dependent Signaling Pathways Promote Apoptosis of Glomerular 
Podocytes by Cyclooxygenase 2 (COX2) and Prostaglandin E2 Dependent 
Mechanisms  Liming Wang, Patrick J. Flannery, Robert F. Spurney.  Medicine, 
Duke University Medical Center, Durham, NC.


In previous studies (J Am Soc Nephol 19:2108, 2008), we found that COX2 expression 
in glomerular podocytes is enhanced by Gq coupled signaling cascades through calcium-
calcineurin (CN)-dependent mechanisms and nuclear factor of activated T cells (NFAT) 
responsive elements in the COX2 promoter. To determine if this upregulation of COX2 
promotes podocyte injury, we examined the effect of activating Gq coupled signaling 
cascades on podocyte apoptosis. For the experiments, a constitutively active Gq α-subunit 
(GqQ>L) was introduced into an immortalized podocyte cell line using protein transduction 
by tagging GqQ>L with the TAT HIV protein sequence (GqTAT[+]). We found that 
treatment with GqTAT[+]) enhanced podocyte apoptosis compared to cells treated with 
a GqQ>L protein lacking the TAT sequence (GqTAT[-]) (8.5 ± 1.9 [TAT(-)] vs 28.6 ± 
5.4 [TAT(+)] % apoptotic cells; P<0.007). This apoptotic effect was: blocked by the CN 
inhibitors cyclosporine A and FK506. To investigate the role of COX2 upregulation in Gq-
dependent apoptosis, we measured prostaglandin E2 (PGE2) generation as well as examined 
the effects of the COX2 inhibitor CAY10404 and EP1 receptor antagonist SC51089 on 
Gq mediated apoptosis. As shown in the table below, GqTAT(+) enhanced both PGE2 
generation and podocyte apoptosis, and (table 1) both these effects were attenuated by the 
COX2 inhibitor CAY10404.
PGE2 generation and podocyte apoptosis
Treatment PGE2 (pg/well) % Apoptosis
TAT(-) 191 ± 5 7.2 ± 2.6
TAT(+) 470 ± 50* 23.0 ± 4.2*
TAT(+) & CAY10404 37 ± 9*† 6.9 ± 1.2**
TAT(+) & SC51089 not done 6.9 ± 2.9**
*P<0.01 vs TAT(-), †P<0.001 or **P<0.025 vs TAT(+) 
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Blockade of the Gq-coupled EP1 receptor had a similar beneficial effect on podocyte 
apoptosis induced by GqTAT(+). These data suggest that Gq activation promotes podocyte 
apoptosis through signlaing cascades involving CN, COX2 dependent PGE2 generation 
and the Gq coupled EP1 receptor. We speculate that inhibition of this signaling pathway 
may have beneficial effects in glomerular disease processes.


Disclosure of Financial Relationships: nothing to disclose
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Upregulation of Thromboxane TP Receptor in Podocytes under Conditions 
of Diabetic Kidney Disease  Roya M. Shaji, Melina Marin-Leblanc, Kaede 
Takami, Christopher J. Kennedy.  Kidney Research Centre/Ottawa Hospital 
Research Institute, Ottawa, Canada.


Thromboxane receptor (TPr) activity is elevated in diabetes and contributes to 
complications of diabetic kidney disease (DKD). TPr blockade appears to have therapeutic 
potential. Several rodent models of DKD show attenuation of renal damage and proteinuria 
upon administration of the TPr antagonist, S18886. However, the cellular targets that 
underlie the injurious effects of TPr activation in DKD remain to be elucidated.


We hypothesized that TPr expression and activity are increased in podocytes during the 
onset of DKD resulting in maladaptive effects on this key glomerular filtration barrier cell 
type. To test this hypothesis, we subjected a conditionally-immortalized mouse podocyte cell 
line to high glucose (25 mM D-glc) and equibiaxial mechanical stretch (an in vitro simulator 
of increased glomerular capillary pressure associated with glomerular hyperfiltration in early 
diabetes). Quantitative RT-PCR revealed that exposure of the podocytes to the combination 
of mechanical stretch (10% elongation) and high glucose for 6 hours yielded a 9-fold 
increase in TPr mRNA levels versus controls (non-stretch, 5mM D-glc + 25mM L-glc) 
(p<0.05, n=5). Preliminary data showed that treatment with the TPr agonist, U-46619 (1 
µM) alone for 24hrs promoted apoptosis in cultured podocytes. To further support these 
in vitro findings, TPr mRNA levels were analysed from isolated glomeruli of proteinuric 
male db/db BLKS mice (16 weeks of age). Mice showed a 2-fold increase in TPr mRNA 
levels versus non-diabetic controls (db/m) (n=6). These results suggest that increased TPr 
expression in podocytes and glomeruli of db/db mice may contribute to filtration barrier 
damage and have important implications in the development and progression of DKD.
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Microsomal Prostaglandin E2 Synthase-2 Deletion Does Not Affect 
Prostaglandin E2 Biosynthesis in Mice  Guangrui Yang, Zhanjun Jia, Tianxin 
Yang.  Medicine, University of Utah and Veterans Affairs Medical Center, Salt 
Lake City, UT.


Prostaglandin E2 (PGE2) is a major prostanoid involved in a wide variety of biological 
processes. So far, three prostaglandin E synthase isoforms, including microsomal 
prostaglandin E synthase-1 (mPGES-1), mPGES-2, and cytosolic PGES (cPGES), were 
shown to be capable of synthesizing PGE2 in vitro. We produced mPGES-2 knockout 
mice by homologous recombination. The complete lack of mPGES-2 expression was 
confirmed by qRT-PCR and immunoblotting. The KO mice were viable and fertile without 
abnormalities in morphology and development. At 4 weeks of age, urine and tissue PGE2 
levels were determined by ELISA. Loss of mPGES-2 did not result in a measurable decrease 
in PGE2 levels in urine (KO vs. WT: 555.5 ± 46.2 vs. 554.6 ± 21.1 pg/24h) and in tissues 
(stomach: 5.00 ± 0.88 vs. 5.54 ± 0.65 pg/µg tissue weight; heart: 0.089 ± 0.26 vs. 0.080 ± 
0.15 pg/µg; aorta: 2.41 ± 0.34 vs. 2.70 ± 0.38 pg/µg; fat: 26.0 ± 6.7 vs. 21.7 ± 2.1 pg/µg). 
qRT-PCR showed that there were no compensatory changes in COX-1, COX-2, mPGES-1 
and cPGES in the kidney of mPGES-2 KO mice. In response to salt loading, the increase 
in urine PGE2 output was not different between the genotypes nor was blood pressure. 
In conclusion, mPGES-2 does not appear to contribute to in vivo PGE2 synthesis under 
baseline or during changing sodium balance.
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Lipoxin A4 Inhibits Tubular Epithelial-Myofibroblast Transdifferentiation 
(EMT) Induced by CTGF  Sheng-Hua Wu, Yong-Mei Zhang, Hui-Xian Tao, 
Chao Lu, Guo-Ping Zhou.  Department of Pediatrics, First Affiliated Hospital 
of Nanjing Medical University, Nanjing, Jiangsu, China.


Previous studies showed that connective tissue growth factor (CTGF) was not only 
a downstream mediator of transforming growth factor-β1 (TGF-β1) in inducing EMT, but 
also a directly inducer of EMT. CTGF induced EMT via upregulation of integrin-linked 
kinase (ILK) following activation of extracellular signal-regulated kinase (ERK)1/2 and 
phosphoinositide 3-kinase (PI3-K). In the present studies, effects of lipoxin A4 (LXA4) 
on EMT induced by CTGF or TGF-β1 were investigated in human renal proximal tubular 
epithelial cell line (HK2) in vitro. The cultured HK2 cells were stimulated with CTGF for 
48 hours or with TGF-β1 for 72 hours, both with or without pretreatment of LXA4. The 
morphological changes were observed under an inverted microscope. The expressions of 
E-cadherin, α-smooth muscle actin (α-SMA) were detected by RT-PCR and Western blot. 
CTGF or TGF-β1 induced the morphological changes of HK2 cells from oval to fusiform 
and stellate appearance, downregulated the E-cadherin expression and upregulated α-SMA 
expression. LXA4 inhibits the morphological changes of HK2 cells induced by CTGF but 
not TGF-β1. The expressions of E-cadherin mRNA and protein reduced by CTGF were 
increased by LXA4 in a dose-depentent manner. The expressions of α-SMA mRNA and 
protein stimulated by CTGF were inhibited by LXA4 in a dose-depentent manner. However, 


the changes of E-cadherin and α-SMA expressions induced by TGF-β1 were not affected 
by LXA4. LXA4 inhibits the expression of ILK and activation of PI3-K and ERK1/2 in 
HK2 cells stimulated by CTGF. These results demonstrated that LXA4 inhibited the EMT 
of HK2 cells induced by CTGF but not TGF-β1, via downregulation of ILK, PI3-K and 
ERK1/2 activation stimulated by CTGF.


Disclosure of Financial Relationships: nothing to disclose
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Ceramide Induces Mitochondrial Translocation of BAX, Alteration of 
MAPK and Apoptosis That Is Prevented by an Inhibition of Caspases 
but Not MAPK in Renal Tubular Cells  Hideyuki Iwayama,1 Norishi Ueda.2  
1Pediatrics, Nagoya University, Nagoya, Aichi, Japan; 2Developmental 
Pediatrics, Nagoya University, Nagoya, Aichi, Japan.


Ceramide (Cer), a metabolite of sphingolipids, plays a role in apoptosis in response to 
a variety of stimuli. Cer has been shown to be generated by ceramide synthase activation 
and induce renal tubular cell (RTC) damage induced by hydrogen peroxide or ischemia/
reperfusion. MAP kinases (MAPK), Bcl-2 associated X protein (BAX) or caspases play 
a role for apoptosis in other type of cells. However, it is unknown whether Cer induces 
apoptosis in RTC and its mechanisms remain elusive. We thus examined whether Cer 
induces mitochondrial translocation of BAX and apoptosis, and a role of caspases and 
MAPK on Cer-induced apoptosis in RTC. HK-2 cells, human RTC, were exposed to C2-Cer 
(20µM) or dihydro C2-Cer (20µM, inactive form of C2-Cer) under serum free condition 
for 0-24 hrs. C2-Cer but not dihydro C2-Cer significantly induced apoptosis in HK-2 cells, 
as measured by staining with Hoechst 33258, which occurred at 24 hrs as compared to 
control (control; 4.4±0.9%, C2-Cer; 13.2±4.6%, p<0.01, dihydro C2-Cer; 5.3±2.3%, n=3). 
C2-Cer increased mitochondrial translocation of BAX, as measured by Western blotting, 
which first occurred at 6 hrs, preceding apoptosis, increasing up to 24 hrs. C2-Cer induced 
transient activation of p38MAPK, as measured by Western blotting, at 2 hrs, preceding 
mitochondrial translocation of BAX and apoptosis. C2-Cer decreased ERK activity at 24 
hrs, concurrently with apoptosis. An inhibitor of caspases, zVAD-fmk (20µM), but not 
of p38MAPK, SB202190 (20µM) or ERK, PD98059 (20µM), protected C2-Cer-induced 
apoptosis (control; 4.4±0.9%, C2-Cer; 13.4±4.3%, C2-Cer+zVAD-fmk; 6.7±2.7%, p<0.05, 
C2-Cer+SB202190; 15.4±4.2%, C2-Cer+PD98059; 13.4±6.6%, n=3). Our data suggest a 
role of caspases and mitochondrial translocation of BAX in Cer-induced apoptosis but that 
an inhibition of MAPK did not protect Cer-induced apoptosis in RTC.


Disclosure of Financial Relationships: nothing to disclose


TH-PO592


HIV-Associated Nephropathy (HIVAN) Phenotype: The Role of apoE  
Shitij Arora,1,2 Mohammad Husain,1 Divya Salhan,1 Pranai Tandon,1 Madhuri 
Adabala,1 Praveen N. Chander,3 Pravin C. Singhal.1,2  1Immunology, Feinstein 
Institute for Medical Research, Manhasset, NY; 2Medicine, Long Island Jewish 
Medical Center, New Hyde Park, NY; 3Pathology, New York Medical College, 
Valhalla, NY.


ApoE has been demonstrated to play an important role in providing protection against 
mesangial cell injury in apoE null mice. In the present study, we evaluated the role of apoE 
in the development of the HIVAN phenotype.


Age and sex matched control (n=6) and HIV-1 transgenic mice (Tg26, n=6) were 
evaluated for their renal cortical expression of apoE by real time PCR, Western blotting, 
confocal, and in situ hybridization studies. Conditionally immortalized human podocytes 
(CIHPs) were transduced with either NL4-3HIV (an HIV-1 construct lacking gag and pol; 
NL4-3/CIHPs) or empty vector (EV/CIHP). The NL4-3/CIHPs and EV/CIHPs were studied 
for apoE mRNA expression by real time PCR and Western blotting studies. To evaluate 
the role of HIV-1 genes in the modulation of apoE expression, conditionally immortalized 
mouse podocytes (CIMPs) were transduced with individual HIV-1 gene constructs. To 
confirm the effect of nef, micro array analysis was performed in stable colonies of nef/
CIHPs and EV/CIHPs. In addition, nef transgenic mice were evaluated for apoE and perlecan 
expression and mesangial cell (MC) proliferation.


Renal tissue from Tg26 mice not only showed decreased (P<0.01) apoE expression 
but also displayed down regulation (P<0.01) of perlecan mRNA expression. Both Tg26 
and nef transgenic mice showed attenuated expression of apoE by confocal and in situ 
hybridization studies. NL4-3/CIHPs showed reduction (P<0.001) in apoE when compared 
with EV/CIHPs. Only nef-transduced CIMPs showed a decrease in apoE expression. Nef/
CIHPs showed a 60% decrease in apoE and a 90% reduction in heparan sulfate mRNA 
expression. Moreover, nef transgenic mice showed a decrease in renal tissue expression 
of both apoE (P<0.01) and perlecan (P<0.01). Both Tg26 and nef transgenic mice also 
showed areas of increased MC proliferation.


HIV-1-induced reduction in podocyte apoE expression and associated diminished 
production of perlecan might be contributing to MC phenotype in HIVAN.
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MMP-9 Inhibition by ACE Inhibitor Reduces Oxidized LDL-Mediated 
Foam Cell Formation  Chiari Kojima,1 Jun Ino,1 Kosaku Nitta,1 Masayuki 
Yoshida.2  1Department of Internal Medicine IV, Tokyo Women’s Medical 
University, Tokyo, Japan; 2Life Science and Bioethics Research Center, Tokyo 
Medical and Dental University, Tokyo, Japan.


INTRODUCTION AND AIMS: Angiotensin converting enzyme inhibitors (ACEIs) 
have been shown to block matrix metalloproteinase (MMP)-9 activity which plays a role 
in atherogenesis. MMP-9 activity of macrophages has been enlarged during foam cell 
formation. To investigate the contribution of ACEIs in foam cell formation, we studied 
the effects of an ACEI, imidaprilat on THP-1 macrophages and the underlying molecular 
mechanisms in vitro. METHODS: THP-1 cells were incubated in the presence of PMA 
at a concentration of 200 nM for 3 days. After the medium was replaced with 1% FCS/
RPMI medium with or without imidaprilat (100 nM) or MMP-2/9 inhibitor (20 µM) for 4 
hours, oxidized LDL (OxLDL) (100 µg/ml) was added and incubated for an additional 48 
hours. To quantitate the observed lipid accumulation, intracellular Triglyceride (TG) and 
Total Cholesterol (TC) were measured. RESULTS: Pre-treatment of THP-1 macrophages 
with imidaprilat significantly decreased foam cell formation induced by OxLDL (TG 
content, TC content; P<0.01). Imidaprilat reduced the protein level of MMP-9 in THP-1 
macrophages and attenuated OxLDL-induced MMP-9 activity in the culture supernatants. 
Indeed, pretreatment of THP-1 macrophages with an MMP-2/9 inhibitor attenuated OxLDL-
induced foamcell formation (TG content, TC content; P<0.01). Imidaprilat or the MMP-2/9 
inhibitor blocked OxLDL-induced expressions of LOX-1 and scavenger receptor-A (SR-A), 
but not that of CD36, in THP-1 macrophages. In addition, OxLDL-induced activation of 
p38 mitogen-activated protein kinase (MAPK) and ERK, but not of JNK was blunted by 
imidaprilat or the MMP-2/9 inhibitor. Finally, siRNA against MMP-9 inhibited foam cell 
formation as well as lipid accumulation in THP-1 macrophages. CONCLUSIONS: These 
findings suggest that imidaprilat reduces OxLDL-triggered foam cell formation in THP-1 
macrophages via modulation of MMP-9 activity and may indicate a novel anti-inflammatory 
mechanism of imidaprilat in atherogenesis.
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Therapeutic Effects of AMG 223 on Tissue Calcification Evaluated in a 
Chronic Renal Failure Model  Xunxiang Du, Jon Mills, Marcus Fischer, Jamie 
Cope, Jerry Buysse.  Ilypsa Inc., Santa Clara, CA.


This study evaluated the therapeutic effects of AMG 223 on tissue calcification as 
administered to the NADR rat model - a short-term chronic renal failure model that 
accelerates the loss of kidney function seen in 5/6th-nephrectomized animals (N) by adding 
a single IV injection of adriamycin (ADR). NADR animals have significantly elevated 
serum phosphorus and serum Ca x P product when placed on a high phosphate diet, with 
levels exceeding the normal ranges (7.6 to 11.2 mg/dL and 72 to 112 mg2/dL2), at days 14 
and 28 post-ADR injection, respectively. NADR animals were treated with various doses 
of AMG 223 supplemented into the chow (1, 3, 5, and 7%, wt/wt). AMG 223 (3%, 5% and 
7%) decreased serum phosphorus significantly (p<0.001) to the normal range after 14 days 
compared with the untreated group. AMG 223 (3% and 7%) also lowered serum phosphorus 
significantly (p<0.05) at day 28 vs untreated, but levels were still above normal at this 
advanced CRF stage. Similar trends were obtained for Ca x P as serum phosphorus. Tissue 
calcification in the aorta and kidney was reduced in animals treated with AMG 223, relative 
to the untreated control group (day 28), consistent with von kossa staining of tissues. These 
results suggest that AMG 223-mediated lowering of serum phosphorus in the NADR model 
is associated with the reduction of tissue calcification during chronic renal failure.


1Ilypsa is a wholly owned subsidiary of Amgen Inc
Disclosure of Financial Relationships: employer: Ardelyx Inc.; other: Ilypsa Inc.; 


other relationship: Former employee of Ilypsa Inc - a wholly owned subsidiary of 
Amgen Inc.
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Sodium Chloride Prevents Vascular Calcification in the Adenine Model of 
Renal Failure  Chia C. Hsu,1 Jie Deng,1 Mabel A. Bodell,1 Kerry J. Stewart,2 
David A. Spector.1  1Div of Renal Medicine, Johns Hopkins Bayview Med Ctr; 
2Cardiology, Johns Hopkins Bayview Med Ctr, Baltimore, MD.


Sodium thiosulfate has been shown to prevent experimental vascular calcification(VC). 
To determine if similar results could be obtained with NaCl or NaHCO3, 5 groups (9-18 
each) of 300g S-D rats were fed a 0.75% adenine diet(1.06% Ca, 0.92% Phos, 2.5% Protein) 
to induce renal failure and assigned to no treatment, treatment(Rx) with NaCl 2.0mmol 
injected daily, 1.0mmol daily, 1.0mmol thrice weekly or to NaHCO3 2.0mmol daily for 4 
weeks. Then, 24hour urine collections and blood samples were obtained and rats sacrificed. 
VC was assessed histologically with von Kossa staining of the aorta and carotid arteries, 
and by measurement of aortic calcium and phosphorus concentrations.


Results: Compared to controls, all rats receiving 0.75% adenine diet developed 
profound renal failure. Carotid and aortic calcification scores and aortic Ca and Phos content 
were significantly lower in the 2.5mmol/day NaCl-treated group than in the adenine group. 
Progressively smaller reductions of VC and aortic mineral content were noted in the groups 
treated with less NaCl. Treatment with NaHCO3 had no effect on VC or aortic mineral 
content compared to the adenine group.


Diet Control Adenine


Rx 2.0mmol 
NaCl/d


1.0mmol 
NaCl/d


1.0mmol 
NaCl 3x/
wk


2.0mmol 
NaHCO3/d


CrCl(ml/100g/d) 1025 55 60 57 48 44
Aortic Calc. Score(0-4) 0.08 3.6 1.2* 2.0* 3.2 3.4
Carotid Calc. Score(0-4) 0.04 3.5 1.3* 2.3 2.9 3.3
Aortic Ca(mg/g) 0.4 17.8 4* 6.2* 16.1 10.2
Aortic Po4(mg/g) 0.2 9.7 2.7* 3.4* 8.5 6.2
Mean *p<0.05 vs untreated adenine. One way ANOVA followed by Tukey-Kramer


There were no significant group differences in serum Ca, chloride, bicarbonate or 
phosphaturia. Compared to untreated adenine rats, rats receiving NaCl 2.0mmol/d had 
statistically lower serum phosphorus levels(16.1 vs 20.2) and a trend to lower PTH and 
increased urinary calcium excretion.


Conclusion: Sodium chloride, but not sodium bicarbonate, prevented uremic vascular 
calcification in a dose dependent manner. The mechanism(s) are unclear.
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The Role of the N-Terminus of the Epithelial Ca2+ Channel TRPV5 in 
Channel Localization and Tetramerization  Theun de Groot, Sjoerd Verkaart, 
Rene J. Bindels, Joost G. Hoenderop.  Physiology, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands.


The epithelial Transient Receptor Potential Vanilloid 5 (TRPV5) channel constitutes 
the apical entry gate for active Ca2+ reabsorption in the kidney. A functional TRPV5 
channel consists of four subunits, which each contain 6 putative transmembrane domains 
and intracellular N- and C-termini. Although N-terminal ankyrin repeats are suggested 
to play a role in TRPV5 tetramerization, the precise function of the N-terminus remains 
unknown. In this study N-terminal deletion constructs were made to identify potential 
transport signals and domains within the N-terminus essential for TRPV5 tetramerization. 
Bimolecular fluorescence complementation (BIFC) and co-immunoprecipitations (Co-IP) 
were assessed in human embryonic kidney (HEK) 293 cells to study TRPV5 tetramerization. 
Immunocytochemistry (ICC), FURA-2 measurements and 45Ca2+ uptake assays were also 
employed to monitor TRPV5 localization and function. Removal of the first 161, 75 or 
38 amino acids of the TRPV5 N-terminus resulted in an abrogation of channel activity, 
as determined by 45Ca2+ uptake and FURA-2 measurements. In contrast, deletion of only 
32 amino acids did not affect basal TRPV5 activity. The non-functional TRPV5 deletion 
mutants lacked complex glycosylation and ICC demonstrated that these proteins were 
retained in the endoplasmatic reticulum (ER). In order to identify the mechanism behind this 
ER retention, TRPV5 ∆1-38 tetramerization was investigated using BIFC. N- and C-halves 
of venus, an improved variant of the Green Fluorescent Protein, were fused to TRPV5. 
Combined expression of wildtype TRPV5 with either halves of venus in HEK293 cells did 
result in fluorescence, indicating TRPV5 oligomerization. The fluorescent signal mainly 
localized in vesicles and the golgi apparatus. TRPV5 ∆1-38 also gave fluorescence, which 
was located in the ER. The observations by BIFC were confirmed by Co-IP, indicating that 
TRPV5 ∆1-38 forms tetramers. Deletion of the first 38 amino acids of TRPV5 is detrimental 
for channel function, due to the retention in the ER. In order to identify potential ER export 
signals, the region 32-38 needs to be further investigated.
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Parathyroid Hormone Activates TRPV5 Via Distinct Molecular 
Mechanisms  Theun de Groot, Sjoerd Verkaart, Rene J. Bindels, Joost G. 
Hoenderop.  Physiology, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands.


Parathyroid hormone (PTH) stimulates active Ca2+ reabsorption in the distal convoluted 
tubule. Here, the Transient Receptor Potential Vanilloid 5 (TRPV5) channel forms the 
luminal entry gate for Ca2+. PTH elevates TRPV5 protein levels, thereby enlarging the 
capacity for the luminal influx of Ca2+. As PTH also increases active Ca2+ reabsorption in 
an acute cAMP-dependent manner, we investigated the potential role for TRPV5 in this 
mechanism. To study TRPV5 function, electrophysiology, western blotting and 45Ca2+ uptake 
assays were employed using human embryonic kidney (HEK) 293 cells. Both PTH and 
the cAMP-elevating compound forskolin increased the 45Ca2+ influx of TRPV5 expressing 
HEK293 cells. Alanine substitution of threonine 709 (T709), a potential protein kinase A 
(PKA) phosphorylation site in TRPV5, abolished short-term TRPV5 stimulation but did 
not affect long-term (3-hour pretreatment) channel stimulation by PTH and forskolin. To 
identify the molecular mechanism of short-term TRPV5 activation patch clamp analysis was 
performed. Application of the PKA catalytic subunit via the patch pipette increased TRPV5 
open probability at the plasma membrane. To investigate long-term TRPV5 activation, the 
amino acid sequence of TRPV5 was examined for potential PKA phosphorylation sites in 
addition to T709. Alanine substitution of serine-142 (S142), S669, S680 or S693 in TRPV5-
T709A did not affect the forskolin-mediated stimulation of 45Ca2+ uptake. Subsequently, 
the closely related TRPV6 channel was investigated. Short-term forskolin stimulation of 
TRPV6, which lacks the T709 phosphorylation site, did not affect 45Ca2+ influx. However, 
3-hour forskolin treatment increased TRPV6 activity, indicating the presence of an 
additional factor regulating both TRPV6 as well as TRPV5. Western blotting of TRPV5 
indicated that complex formation with S100A10-Annexin 2 might underlie the long-term 
stimulation by cAMP-PKA signaling. Altogether, PTH stimulates TRPV5 via cAMP-PKA 
signaling in a short and long-term manner resulting in an increased luminal Ca2+ influx in 
the distal convoluted tubule.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO598


Tissue Transglutaminase Is a Novel Extracellular Inhibitor of the Epithelial 
Calcium Channel TRPV5  Sandor Boros, Qi Xi, Henrik Dimke, Rene J. 
Bindels, Joost G. Hoenderop.  Department of Physiology, Radboud University 
Nijmegen Medical Centre, Nijmegen, Netherlands.


The Transient Receptor Potential Vanilloid-subtype 5 (TRPV5) is a complex 
N-glycosylated ion channel and functions as the gatekeeper of transepithelial Ca2+ 
reabsorption in the distal convoluted tubule (DCT). The N-glycosylation state of TRPV5 is 
crucial for its pro-urinary regulation, as hydrolysis of the extracellular N-glycan by klotho 
stimulates the activity of the channel. Renal disorders, such as diabetic nephropathy or 
chronic renal failure are often hallmarked by diminishing Ca2+ reabsorption and increased 
activity of tissue transglutaminase (tTG). tTG is a multifunctional enzyme, catalyzing the 
Ca2+-dependent covalent crosslinking of proteins.


Here we investigated the enzyme-substrate relationship between tTG and TRPV5. 
Western blot analysis of 24 h urine samples showed significantly higher amount of tTG in 
case of TRPV5 deficient mice compared to wildtype littermates. In line with the urinary 
secretion, the presence of tTG in apically conditioned medium of polarized cultures of 
rabbit connecting tubules/cortical collecting duct (CNT/CCD) cells was also observed. 
Furthermore, whole cell patch clamp analysis revealed that extracellularly applied tTG 
significantly (50%) reduces the activity of TRPV5 in human embryonic kidney (HEK293) 
cells transiently expressing TRPV5. Similarly, apical administration of tTG inhibited 
transcellular Ca2+ transport in CNT/CCD cells. Concomitant to these observations, 
cell surface biotinylation of HEK293 cells expressing TRPV5 revealed tTG-catalyzed 
aggregation of the plasma membrane-associated fraction of TRPV5. Interestingly, the 
N-glycosylation deficient mutant of the channel showed reduced aggregating properties 
upon tTG treatment and more importantly, the activity of the mutant channel could not 
be inhibited by tTG. Finally, these results were further substantiated by the fact that 
removing the end-standing sialic acids of the TRPV5 N-glycan by sialidase pretreatment 
prior to tTG incubation moderated the action of tTG Taken altogether, these observations 
strongly indicate that tTG is a novel extracellular factor that can inhibit TRPV5 from the 
pro-urine.


Disclosure of Financial Relationships: nothing to disclose


TH-PO599


Testosterone Increases Urinary Ca2+ Excretion by Inhibition of Renal 
TRPV5 Expression  Henrik Dimke,1 Yu-Juei Hsu,2 Joost P. H. Schoeber,1 
Shih-Che Hsu,2 Shih-Hua Lin,2 Pauling Chu,2 Joost G. Hoenderop,1 Rene J. 
Bindels.1  1Department of Physiology, Nijmegen Centre for Molecular Life 
Sciences, Radboud University, Nijmegen, Gelderland, Netherlands; 2Department 
of Internal Medicine, Division of Nephrology, Tri-Service General Hospital, 
Taipei, Taiwan.


Although gender differences in renal Ca2+ handling have been reported previously, 
the overall contribution of androgens to these sex differences remains uncertain. The aim 
of this study was to determine whether testosterone affects active Ca2+ reabsorption in 
the kidney by regulating the abundance of intrarenal Ca2+ transport proteins. Male mice, 
in comparison to females, had a higher urinary Ca2+ excretion. This was accompanied by 
reduced expression of Transient Receptor Potential Vanilloid-subtype 5 (TRPV5) and 
calbindin-D28K, proteins instrumental for active Ca2+ transport in the distal convoluted 
tubule. In addition, androgen deficient bilaterally orchidectomized (ORX) mice excreted less 
Ca2+ in their urine than sham-operated controls. ORX-induced hypocalciuria was normalized 
after testosterone replacement. Consistently, androgen deficiency resulted in augmentation 
of both renal mRNA and protein abundance of TRPV5 and calbindin-D28K, which in 
turn was suppressed by testosterone treatment. Importantly, no significant differences in 
serum estrogen, parathyroid hormone or 1,25-dihydroxyvitamin D3 levels were observed 
between control, ORX and testosterone-supplemented ORX mice. Moreover, androgens 
directly affect renal Ca2+ reabsorption, as primary cells of rabbit connecting tubules/cortical 
collecting ducts incubated with the selective non-aromatizable androgen dihydrotestosterone 
showed a reduced transcellular Ca2+ transport. In conclusion, this study demonstrates that 
sex differences in renal Ca2+ handling are in part mediated by the inhibitory actions of 
androgens on TRPV5-mediated active renal Ca2+ transport.


Disclosure of Financial Relationships: nothing to disclose


TH-PO600


Regulation of the Epithelial Magnesium Channel TRPM6 by Estrogen and 
the Associated Repressor Protein of Estrogen Receptor Activity (REA)  Joost 
G. Hoenderop, Gang Cao, Jenny van der Wijst, Femke van Zeeland, Annemiete 
W. van der Kemp, Rene J. Bindels.  Physiology, Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands.


Many physiological functions rely on the precise maintenance of body magnesium 
(Mg2+) balance, which is tightly regulated by the concerted actions of intestinal absorption, 
renal reabsorption, and exchange with bone. The kidney plays a fundamental role in this 
homeostasis by matching the dietary Mg2+ intake by the intestine with Mg2+ reabsorption 
from the pro-urine. The Transient Receptor Potential Melastatin 6 (TRPM6) functions 
as the gatekeeper of transepithelial Mg2+ transport. However, the regulation of TRPM6 
channel activity remains elusive. Recent data indicated that estrogen receptor activation by 
17beta-estradiol regulates TRPM6 expression in kidney. Here, we identified the repressor of 
estrogen receptor activity (REA) as an interacting protein of TRPM6 that binds to the 6(th), 
7(th), and 8(th) beta-sheets in its alpha-kinase domain in TRPM6. Immunohistochemical 


analysis revealed that REA and TRPM6 are coexpressed in Mg2+-transporting distal 
convoluted tubules (DCT). We demonstrated that REA significantly inhibits TRPM6, but not 
its closest homologue TRPM7, channel activity. This inhibition occurs in a phosphorylation-
dependent manner, since REA had no effect on the TRPM6 phosphotransferase-deficient 
mutant (K1804R), while it still binds to this mutant. Moreover, activation of protein kinase 
C by phorbol 12-myristate 13-acetate-PMA potentiated the inhibitory effect of REA on 
TRPM6 channel activity. Finally, we showed that the interaction between REA and TRPM6 
is a dynamic process, as short-term 17beta-estradiol treatment disassociates the binding 
between these proteins. In agreement with this, 17beta-estradiol treatment significantly 
stimulates the TRPM6-mediated current in HEK293 cells. These results suggest a rapid 
pathway for the effect of estrogen on Mg2+ homeostasis in addition to its transcriptional 
effect. These data indicate that REA operates as a negative feedback modulator of TRPM6 
in the regulation of active Mg2+ (re)absorption and provides new insight into the molecular 
mechanism of renal transepithelial Mg2+ transport.


Disclosure of Financial Relationships: nothing to disclose


TH-PO601


Localization and Functional Expression of the Calcium-Sensing Receptor 
CaSR in the Kidney  A. Loupy,1 R. Chambrey,1 L. Cheval,1 C. Mandet,1 
M. Imbert,1 S. Demaretz,1 K. Laghmani,1 R. Dodd,2 M. Ruat,2 P. Houillier.1  
1INSERM U-872; 2CNRS Gif-S-Yvette.


Among the different organs, CaSR is found in the kidney where it might be important 
to directly modulate Ca2+ transport. However, conflicting results have been reported 
regarding the accurate CaSR localization along the nephron, where its specific role thus 
remains uncertain. Here, we used a combined approach mixing gene expression analyses, 
biochemistry and functional studies on total kidney and dissected nephron segments to 
delineate the renal localization and functional expression of CaSR.


Quantitative RT-PCR on rat and mouse microdissected nephron segments detected 
significant expression of casr transcripts all along thick ascending limbs (TAL) and distal 
convoluted tubules (DCT), while no significant expression of CaSR mRNA was found in the 
proximal tubule or collecting ducts (CD). Accordingly, western blot (WB) of microdissected 
TAL proteins using two independent anti-CaSR antibodies, that recognize either a N- or 
a C-terminal epitope, both detected the expected 150kDa doublet and 250kDa band 
corresponding to CaSR polypeptides, while no signal was detected in CD.


Immunohistochemistry experiments performed on human, rat and mouse kidneys 
sections with the same antibodies confirmed the presence of a basolateral staining restricted 
to the TAL and the initial part of DCT, with no signal detected in any other renal structure. 
Specificity of the stainings and WB was verified in experiments performed on cells 
transfected with either CaSR or a mock construction.


Finally, we tested CaSR function in TAL and CCD isolated and microperfused in vitro. 
Peritubular addition of 1µM NPS-568 or 300µM neomycine, two agonists of CaSR, induced 
a significant increase in cytosolic free Ca2+ concentration in the TAL confirming the presence 
of functional Ca2+-sensing mechanism. By contrast, neither peritubular nor luminal addition 
of same compounds elicited a detectable Ca2+ signaling in microperfused CCD.


In conclusion: In humans and rodents, CaSR expression is restricted to the TAL and 
initial DCT. The previously reported effect of Ca2+ in the CD suggest the presence of a 
distinct mechanism of Ca2+ sensing in this part of the nephron


Disclosure of Financial Relationships: nothing to disclose


TH-PO602


The Calcimimetic R568 Associated with Enalapril Decreases Blood 
Pressure and Prevents Renal Progression in the Rat  Olivier Phan, Marc 
Maillard, Christine Perregaud, Lionel Coltamai, Michel Burnier.  Department 
of Nephrology, CHUV, Lausanne, Switzerland.


Chronic renal failure (CRF) is associated with the development of vascular calcifications 
leading to a high pulse wave velocity and an increasing of systolic blood pressure (BP). 
Recently, calcimimetics have been shown to reduce the incidence of vascular calcifications 
in uremic rats. In this study, we have evaluated the effects of combining a calcimimetic 
with an Angiotensin-Converting Enzyme (ACE) inhibitor on BP and renal function in rats 
with CRF. CRF was induced in Wistar rats (200-250 g) by renal electrocoagulation of the 
right kidney following by the removal of the controlateral kidney 2 weeks later. Rats were 
fed a 1% calcium (Ca) and 1.3% phosphate (P) diet. Then, rats were randomly treated with 
a placebo, calcimimetic R568 1.5 mg/kg/d, enalapril 2.5 mg/kg/d and the combination of 
R568 1.5 mg/kg/d + enalapril 2.5 mg/kg/d for 2 months (n=10-12/group). Results:


Creatinine µmol/l Ca mmol/l P mmol/l CaxP mmol2/l2 Systolic BP 
mmHg


Diastolic BP 
mmHg


CRF placebo 153±103α 2.26±0.1 2.7±0.6 6.1±1.5 162 ± 25δ 112±20
CRF R568 78±32 2.27±0.1 2.22±0.7 5.02±1.7 146 ± 13 101±8
CRF enalapril 89±40 2.28± 0.1 2.54±0.5 5.7±1.1 143 ± 11 104±14
CRF 
R568+enalapril 75±29 2.17±0.1β 2.2±0.4γ 4.81±0.9γ 140 ± 25 99±17


Data are means ± SD. αP<0.05 vs all others CRF groups. βP<0.05 vs CRF enalapril and CRF R568. 
γP<0.05 vs CRF placebo. δP<0.05 vs CRF enalapril and CRF R568+enalapril. 


Conclusions: These data suggest that the calcimimetic has a favourable effect on 
BP and renal function in rats with CRF and the impact of the calcimimetic appears to be 
additive to ACE inhibition.


Disclosure of Financial Relationships: nothing to disclose
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Association of Calcium-Phosphorus Product with Blood Pressure in Dialysis  
Ziad Maurice Ashkar.  Acadiana Renal Physicians, Lafayette, LA.


Hypertension is very common in dialysis patients with a reported prevalence up to 80%. 
Disorders of mineral metabolism have been linked to vascular calcification and hypertension 
in dialysis. There are scarce data looking into the association of the calcium-phosphorus 
product with different blood pressure parameters before and after dialysis.


54 hemodialysis patients were included in a cross-sectional study in a dialysis unit 
over a six-month period. Linear regression analysis was done between averages of calcium-
phosphorus product and the blood pressures. Multilinear regression analysis was then done 
between ca x ph product and mean arterial (MAP)and pulse pressures(PP) adjusting for 
age, sex, hemoglobin, diabetes, albumin, PTH, ultrafiltration volume, and average blood 
pressure meds per patient.


Calcium-phosphorus product was significantly associated with pre dialysis MAP 
(p=0.002, R=0.4), systolic blood pressure pre dialysis (p=0.03, R= 0.28), diastolic blood 
pressure post dialysis (p=0.03, R= 0.26), and diastolic blood pressure pre dialysis (p=0.001, 
R= 0.44). No relation was found between pulse pressures and calcium-phosphorus 
product.


Using multilinear linear regression analysis there was a strong positive association 
with MAP pre dialysis and calcium-phosphorus product. (P=0.001, R squared= 0.51) and 
between post dialysis MAP and calcium-phosphorus product. (P=0.02, R squared =0.65). 
No associations with pulse pressures were detected even after adjusting for all variables.
Multilinear regression between ca-ph product with MAP and PP


p value R squared
MAP pre-dialysis 0.001* 0.51
MAP post-dialysis 0.02* 0.65
PP pre-dialysis 0.143 0.5
PP post-dialysis 0.939 0.55


The study findings suggest that calcium-phosphorus product is significantly associated 
with dialysis mean arterial pressure and not pulse pressure. This is likely secondary to the 
stronger relationship with diastolic blood pressure.


Prospective studies looking into the relationships of calcium-phosphorus product with 
blood pressure in dialysis, including hemodynamic parameters related to arterial stiffness 
and compliance, along with measures for calcifications would be very beneficial.


Disclosure of Financial Relationships: nothing to disclose


TH-PO604


Over-Intake of Dietary Phosphorus Accelerates Progression of 
Atherosclerotic Lesions in Apolipoprotein E Deficient Mice  Asuka Shiota, 
Yutaka Taketani, Ayako Tanimura, Hironori Yamamoto, Eiji Takeda.  Clinical 
Nutrition, University of Tokushima, Tokushima, Japan.


Higher serum phosphate (P) level is an independent risk factor for cardiovascular disease 
(CVD), however, the linking mechanism has not been clarified. Recent epidemiological study 
indicates that higher serum P level is significantly associated with intima-media thickness 
in general population. We have also demonstrated that postoprandial hyperphosphatemia 
acutely impairs endothelial function by increasing oxidative stress and decreasing nitric 
oxide production, and may also be a risk factor for CVD. These results suggest that higher 
serum P level may cause or enhance the progression of atherosclerotic lesions, resulting in 
CVD, eventually. In the present study, we investigated whether dietary P intake can affect 
the progression of atherosclerosis formation in hyperlipidemic model mice, Apolipoprotein 
E (ApoE) deficient mice. Six-week-old ApoE deficient mice were fed with western-type 
diet containing 0.6% calcium, and 0.2%, 0.6% or 1.2%P (w/w) for 12 weeks. Dietary P 
intake significantly increased serum P level in a dose-dependent manner. All mice showed 
hypercholesterolemic phenotype with remarkable increase in plasma total cholesterol levels. 
In addition, plasma malondialdehyde levels also were not significantly different among the 
groups. Quantification of lipid deposition by en face analysis of the aorta with oil red O 
staining indicated that atherosclerotic lesions in 1.2%P diet-fed mice were 2.1-fold larger 
than that in 0.2%P diet-fed mice significantly. Dietary P intake dose-dependently increased 
atherosclerotic lesions. To investigate inflammatory response in atherosclerotic lesions, 
immunostaining for F4/80 positive macrophage in aortic root was performed. F4/80 positive 
staining area in 1.2%P diet-fed mice was 1.8-fold and 1.7-fold larger than that in 0.2% 
and 0.6%P diet-fed mice respectively. Taken together with previous observations, these 
data suggest that over-intake of dietary P may independently accelerate the progression of 
atherosclerotic lesions in hyperlipidemia, probably via endothelial dysfunction mediated 
by increase in serum P level as we demonstrated previously.
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TH-PO605


Effect of Cinacalcet on Renal Electrolyte Handling and Systemic Arterial 
Blood Pressure in Patients with Moderately Reduced Renal Function  
Emanuel Zitt,1 Erich Woess,1 Gert J. Mayer,2 Karl Lhotta.1  1Nephrology and 
Dialysis, LKH Feldkirch, Feldkirch, Austria; 2Innsbruck Medical University, 
Austria.


Aim of the present study was to investigate the short-term effects of cinacalcet on renal 
electrolyte excretion and on systemic arterial blood pressure in patients with moderately 
reduced renal function.


We examined 9 kidney transplant patients and one patient with oncogenic osteomalacia 
(male/female: 6/4; mean age±SD: 54.7±13.4 years, mean eGFR±SD: 53.3±9.6 ml/
min/1.73 m²). All patients regularly received cinacalcet hydrochloride 30 mg once a day 


for persistent secondary hyperparathyroidism. At baseline and every 2 hours for a total 
study period of 6 hours urine specimens were collected for the analysis of electrolytes and 
osmolality. Intact PTH was determined at baseline and 2 hours later. Using ambulatory 
blood pressure measurement arterial blood pressure was determined every 15 minutes 
during the study period.


Intact PTH was significantly reduced by 37% (95±67 vs 150±70 pg/ml; P=0.022) 
after 2 hours. With a peak after 4 hours, urinary calcium and magnesium excretion were 
significantly increased (P=0.006 for both), there was a trend towards an increased natriuresis 
(P=0.108) and decreased phosphate excretion (P=0.194), whereas urinary potassium and 
creatinine excretion, urinary osmolality and urine volume did not change over 6 hours. 
Systolic blood pressure showed a significant fall after 4 hours (119±7 vs 134±13 mmHg; 
P=0.003), diastolic blood pressure decreased without reaching statistical significance (77±6 
vs 85±10 mmHg; P=0.08).


In conclusion, the use of cinacalcet induces an overt calciuria combined with mild 
natriuresis which might be directly PTH-dependent or caused by activation of the 
calcium-sensing-receptor throughout the nephron. Therefore we suggest a morning-dose 
regimen followed by adequate fluid intake to avoid nephrocalcinotic consequences of 
hypercalciuria. Due to a significant renal loss of magnesium, serum magnesium should be 
regularly controlled to avoid deleterious clinical effects of hypomagnesemia. The observed 
antihypertensive effect might add additional benefits in patients with renal insufficiency 
prone to a high cardiovascular risk.
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Deficiency of Vitamin D Receptor Prevents the Development of Renal Pi 
Reabsorption  Ichiro Kaneko, Hiroko Segawa, Etsuyo Hanabusa, Ken-ichi 
Miyamoto.  Molecular Nutrition, Institute of Health Biosciences, University of 
Tokushima Graduate School, Tokushima, Japan.


The profound effects of vitamin D on the metabolisms and homeostasis of inorganic 
phosphate (Pi) are well known, but the roles of vitamin D3 on Pi reabsorption in proximal 
tubules remain unknown. Npt2 (Npt2a and Npt2c) encode a renal- specific, brush-border 
membrane Na+-phosphate (Pi) cotransporter that is expressed in the proximal tubule where 
the bulk of filtered Pi is reabsorbed. In our previous studies, Npt2a/Npt2c double KO mice 
showed sever hypophosphatemia (50% reduction) and rickets and osteomalacia, suggesting 
renal Npt2a and Npt2c are essential components for bone mineral deposition in the body. 
To clarify the roles of vitamin D3 on renal Pi reabsorption, we analyzed VDR-null mice 
fed a rescue diet.


VDR null mice show hypophosphatemia, but not hyperphosphaturia. Renal Na+-
dependent Pi cotransporter activity was not affected in adult VDR null mice. In WT mice, 
the abundance of renal Npt2c protein was increased in after weaning and maximally induced 
in 4 week-old mice. Then the levels were markedly decreased in 60-days old mice. In 
contrast, the levels of Npt2a protein were significantly increased in neonatal animals and 
decreased in weaning periods. The Npt2a protein levels were then increased in 60-days 
old animals. In the VDR null mice, the Npt2a protein levels were considerably lower in 
neonatal animals and 3-week old animals than age-matched WT mice. The amounts of 
the Npt2c protein were not increased in 4- weeks animals. Thus, the time course study 
indicates that the induction of Npt2a and Npt2c protein in wild type initiated after weaning 
was retarded in that of VDR null mice. In contrast, the rescue diet completely recovered 
the induction of Npt2a and Npt2c protein in VDR null mice. Plasma FGF23 levels were 
not changed in VDR null mice fed a normal and rescue diet. The present study suggests 
that vitamin D3 regulates in the induction of Npt2a and Npt2c protein in the proximal 
tubules initiated after birth.
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Common Genetic Variants Are Associated with the Serum Phosphorous 
Concentration  Bryan R. Kestenbaum,1 Nicole L. Glazer,2 Anna Köttgen,3 
Shih-Jen Hwang,4 Frank J. A. van Rooij,5 Ian H. de Boer,1 Linda Kao,3 
Jacqueline C. M. Witteman,5 David S. Siscovick,2 Caroline Fox.4  1Medicine/
Nephrology, University of Washington, Seattle, WA; 2Medicine/Cardiovascular 
Health Research Unit, University of Washington, Seattle, WA; 3Epidemiology, 
Johns Hopkins University, Baltimore, MD; 4Center for Population Studies, 
Framingham Heart Study, Framingham, MA; 5Epidemiology, Erasmus Medical 
Centre, Rotterdam, Netherlands.


Phosphorous is an essential mineral involved in maintaining cellular energy and 
mineralizing the skeleton. In humans, serum phosphorous concentrations are tightly 
maintained by the complex actions of ion transporters and regulatory hormones. To 
investigate potential heritable differences in phosphorous metabolism between individuals, 
we conducted the first comprehensive genome wide association study of the serum 
phosphorous concentration.


We evaluated 16264 persons of European ancestry who participated in the 
Cardiovascular Heath Study, Atherosclerosis Risk in Communities Study, Framingham 
Offspring Study, or Rotterdam Study. Participants with an estimated glomerular filtration 
rate <45 ml/min/1.73m2 were excluded to focus on phosphorous metabolism under normal 
conditions. We imputed genotypes to ∼2.5 million single nucleotide polymorphisms in the 
HapMap and summarized study findings using meta-analysis.


Polymorphisms at 7 genetic loci with minor allele frequencies 8-49% were associated 
with the serum phosphorous concentration (p-values between 3.5 x 10-16 and 3.6 x 10-
7). Three loci were near genes encoding proteins known to be involved in phosphorous 
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metabolism. Other identified genes include phosphatases, kinases, and phosphodiesterases 
that have a yet undetermined role in phosphorous homeostasis.


We demonstrate common genetic variants that are associated with the steady-state 
serum phosphorous concentration in the general population. Further study of novel loci 
identified in this study may advance knowledge of mechanisms regulating phosphorous 
metabolism, clinical implications of phosphorous dysregulation, and possible targets for 
therapeutic intervention.


Disclosure of Financial Relationships: grant/research support: Amgen Inc; honoraria: 
Shire Inc.
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Serum Phosphorus Levels and Ankle Brachial Index in Older Men: The 
Osteoporotic Fractures in Men (MrOS) Study  Jerry Meng,1 Christina L. 
Wassel,1 Bryan R. Kestenbaum,2 Tracie C. Collins,3 Michael H. Criqui,1 Cora 
E. Lewis,4 Steve R. Cummings,5 Joachim H. Ix.1  1UC San Diego; 2University of 
Washington; 3University of Minnesota; 4University of Alabama at Birmingham; 
5California Pacific Medical Center.


Background: Higher serum phosphorus levels are associated with cardiovascular 
disease (CVD) in persons without kidney disease, but mechanisms are unknown. A low 
ankle-brachial index (ABI) indicated peripheral atherosclerosis, while high ABI indicates 
arterial stiffness.


Methods: We compared serum phosphorus levels among persons with low (<0.90) 
and high (≥1.40/incompressible) ABI to those with intermediate ABI in 5,366 older men. 
Multinomial logistic regression analysis was used to adjust for demographics, CVD risk 
factors, and kidney function.


Results: The mean serum phosphorus level was 3.2±0.4 mg/dL, 6% had low ABI, and 
5% had high ABI. Each 1 mg/dL higher serum phosphorus level was associated with a 60% 
greater prevalence for low ABI and a 40% greater prevalence for high ABI compared to 
subjects with intermediate ABI in adjusted models (table).
Association of Serum Phosphorus (per 1 mg/dL increase) with High and Low ABI in Community-
living Older Men
 ABI Category
 <0.90 0.90-1.40 ≥1.40/Incompressible
 PR† 95% CI; P-value Reference PR† 95% CI; P-value
Unadjusted 2.15 1.69-2.75; <0.001 Ref. 1.52 1.14-2.01; 0.004
Adjusted for age, race, 
field center site 2.03 1.59-2.62; <0.001 Ref. 1.48 1.11-1.98; 0.007
Fully adjusted* 1.59 1.23-2.06; <0.001 Ref. 1.38 1.02-1.85; 0.031
* Adjusted for age, race, field center site, diabetes, hypertension, smoking, 
physical activity, total cholesterol, HDL, eGFR, dietary calcium, dietary 
phosphorus, alkaline phosphatase, serum albumin, and serum calcium.
†Prevalence ratio.


Conclusion: Higher phosphorus levels are associated with both low and high ABI, 
independent of traditional CVD risk factors and kidney function in community-living 
older men. The association of phosphorus with atherosclerosis and/or arterial stiffness may 
account for the association of phosphorus and CVD events.


Disclosure of Financial Relationships: grant/research support: Nephrology Fellowship 
Stipend from Amgen Pharmaceuticals.
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Phosphate Homeostasis in CKD  Neal X. Chen,1 Scott Radcliffe,2 Ken White,1 
Vince Gattone,1 Xianming Chen,1 Tracy Eggleston,1 Blaire Aldridge,2 Lilia 
Summers,1 Sharon Moe.1  1IN Univ & VAMC, Indianapolis, IN; 2Purdue Univ, 
West Lafayette, IN.


In CKD stages 3-4, serum phosphate is often normal despite positive phosphate 
balance. To test the hypothesis that phosphate homeostasis is impaired in early CKD and 
can be corrected with phosphate binders, we used the rat model of CKD-MBD, the Cy/+ 
rat, a slowly progressive CKD model. Twenty week CKD (50% normal GFR) or normal 
littermate rats (NL) were placed on a casein based diet of 0.7% phosphate plus no binder 
(NB), 3% sevelamer carbonate (SC), or 3% calcium carbonate (CC) for one week. At end 
point 24 hr urine was collected, intestinal phosphate flux measured with Ussing chambers, 
and intestine and kidney klotho and NaPi expression assessed by quantitative RT-PCR. 
Analysis was by 2 way ANOVA. Plasma phosphate levels were not different between NL 
and CKD. However plasma phosphate levels were lower in animals receiving either binder 
(p=0.002) and lower in CC vs SC (p=0.02). The 24 hr urinary phosphate excretion was 
reduced in both NL and CKD with CC, but a reduction with SC was only seen in the CKD 
animals (p<0.001). There was no difference in the serum calcium in any of the groups. 
Plasma FGF23 was reduced by both binders equally (p=0.004) but only marginally different 
between NL and CKD (p=0.04) (CKD: NB- 622 ± 45, SC 414 ± 40, CC 461 ± 77; NL: 
NB-614 ± 33, SC 517 ± 29,CC 595 ± 27 pg/ml). Plasma PTH was increased in the CKD 
compared to NL animals (p<0.001); there was a trend towards lowering with phosphate 
binder (p=0.16) (CKD: NB- 527 ± 56, SC 393 ± 55, CC 389 ± 89; NL: NB-272 ± 38, SC 
243 ± 20, CC 210 + 20 pg/ml). Kidney expression of Klotho, Npt2a were reduced in CKD 
compared to NL, but there were no differences with either binder. Intestinal phosphate flux 
and distal duodenum Npt2b expression was lower in the CKD compared to NL animals, 
with no effect of binder. These data indicate that phosphate homeostasis is impaired in 
CKD with only a 50% reduction in GFR. FGF23 appears to be more sensitive than PTH in 
the assessment of phosphate binding efficacy at this stage of CKD. Intestinal Npt2b, and 
renal Npt2a expression and intestinal phosphate flux are downregulated in CKD, perhaps 
due to the elevated FGF23 or PTH.


Disclosure of Financial Relationships: grant/research support: Genzyme.
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Effect of Acute Phosphate Exposure on Kidney Function  Zhonghai Chen, 
Dong Chen, Gilbert W. Moeckel.  Pathology, Yale University School of Medicine, 
New Haven, CT.


The purpose of this study was to examine the effect of acute exposure to a concentrated 
phosphate solution, given per intra venous injections, on kidney morphology and renal 
function in rats. Several clinical case reports have indicated that Oral Sodium Phosphate 
Solution (OSPS), given as a bowel cleansing regimen prior to colonoscopy might induce 
acute renal failure. To mimic the patient situation of a bowel cleansing preparation more 
closely, we evaluated renal function and renal histology in rat kidneys following two intra 
venous bolus injections (12 hours apart) of a concentrated sodium phosphate solution. Since 
previous case reports have suggested increased incidence of acute phosphate nephropathy 
(APN) in dehydrated patients and patients with ACE-Inhibitor treatment we added these 
conditions to the protocol. Male Sprague-Dawley rats (n=72; BW=200 gm) were divided 
into 12 study groups and injected twice (12 hours apart) with either buffer (control) or 
Na2HP04 solutions via the tail vein. The final serum phosphate concentrations were 1.25, 
2.5 or 5 mmol/L respectively. Groups 1 through 12 were dehydrated before and after 
Na2HP04 injection. Groups 7 through 12 were treated with Enalapril for 1 week prior to 
injection. The groups 4, 5, 6 and 10, 11 and 12 received 2% citrate in their drinking water. 
Blood samples and urine samples were analyzed for creatinine, phosphate and pH. Kidney 
tissue sections were analyzed for ATN.


Our studies show, that elevation of serum phosphate concentrations to 2.5 and 5 mmol/L 
caused no significant increase in serum creatinine and BUN levels. Also, no histologic 
evdence of ATN/AKI was seen in these animals. ACE-Inhibitor therapy and dehydration 
did not impair renal function significantly in these animals. Our studies show further that 
the rat kidney excretes most of the injected phosphate within the first 24 hours. Citrate 
has an augmenting effect on renal phosphate excretion and lowers serum phosphate levels 
significantly. In summary our findings show that OSPS bowel preparation alone might not be 
the cause of APN. In conjunction with OSPS therapy, APN may develop if other augmenting 
factors such as preexisting tubular injury, diabetes or hypertension are present.


Disclosure of Financial Relationships: nothing to disclose
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Excessive Dietary Phosphorus Acutely Impairs Endothelial Function in 
Healthy Men  Emi Shuto,1,2 Yutaka Taketani,1 Wakana Kusunose,1 Terumi 
Tanaka,1 Daisuke Horie,1 Kikuko Amo,1 Hironori Yamamoto,1 Tohru Sakai,2 
Eiji Takeda.1  1Clinical Nutrition, University of Tokushima Graduate School, 
Tokushima, Japan; 2Public Health and Applied Nutrition, University of 
Tokushima Graduate School, Tokushima, Japan.


Excessive dietary phosphorus (P) has been speculated as a risk factor for cardiovascular 
disease (CVD) in healthy persons as well as in patients with chronic kidney disease. 
Recently, we reported that high P-loading increased production of reactive oxygen species 
and decrease nitric oxide (NO) availability in endothelial cells, in addition to the effect 
of dietary P-loading on endothelial function in healthy male volunteers. In this study, we 
performed dose and time- dependent effect of dietary P intake on endothelial function in 
human. Sixteen healthy male volunteers were recruited and alternately served P400 meal 
(400mg P/meal), P800 meal (800mg P/meal) or P1200 meal (1200mg P/meal) as a lunch 
with at least 7days interval (double-blinded crossover study). There is not any difference in 
nutritional composition of each experimental diet despite of phosphorus content.


In addition, they ate same dinner and breakfast on the day before and on the experimental 
day, respectively. Blood biochemistry data and flow-mediated dilation (%FMD) of brachial 
artery were measured in the morning fasting, at 0h, 1h, 2h, 4h after the meal ingestion and 
in the next morning fasting. Both P800 and P1200 meals significantly increased serum 
P levels at 1 h and sustained it to 4h after the ingestion in a dose-dependent manner, 
whereas significant decrease in %FMD was observed from 1h to 4h, but P400 meal did 
not affect %FMD.


We did not observed any differences in both serum P levels and %FMD among 
the meals next morning. Significant negative correlation was also observed between 
%FMD and serum P. These results indicate that excessive dietary P intake can acutely 
impair endothelial function in healthy people. Habitual excessive P intake and resulting 
in endothelial dysfunction may contribute to progress CVD or increasing mortality as 
epidemiologically speculated. This study was approved by Ethics Committee of Tokushima 
University Hospital.


Disclosure of Financial Relationships: nothing to disclose
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Dietary Phosphorus and Fibroblast Growth Factor 23 (FGF-23) in CKD 
Stages 3 and 4 – A Randomised Cross-Over Study  M. K. Sigrist, L. Lim, A. 
Levin.  Dept of Nephrology, St Pauls Hospital, Vancouver, Canada.


FGF-23 is thought to have a critical role in the hormonal regulation of urinary 
phosphorus. In the later stages of kidney disease both phosphorus and FGF-23 are highly 
deranged and associated with both vascular calcification and mortality. The purpose of 
this study is to describe the physiological response of altered dietary phosphorus intake 
on circulating FGF-23 and other parameters of mineral metabolism.


13 stage 3 and 4 CKD Subjects and 5 healthy controls were included in this open 
label crossover study. Subjects followed a 7-day high phosphorus (HP) diet (2500mg) a 
7-day low phosphorus (LP) diet (750mg) (LP) and 7 days of a low phosphorus diet plus 
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an aluminium based phosphorus binder (LP+B), in random order. Urinary excretion of 
calcium and phosphorus and serum calcium, phosphorus, intact PTH, intact FGF-23, 1,25 
and 25 vitamin D were assessed at the end of each 7-day period.


Baseline FGF-23 was 49 pg/ml in the CKD group and 38 pg/ml in the control group. 
Urinary phosphorus decreased significantly with reduced dietary phosphorus; 41±8.5 in the 
HP group verses 23±3.6 and 18±5.5 mgl/L in the LP and LP+B groups (P<0.001). Small 
but statistically significant reductions in serum phosphorus were observed, 3.6±0.6 HP 
diet verses 3.2±0.3 (LP) and 3.1±0.3 mg/dL (LP+B) (P=0.005). There was no difference 
between the CKD subjects and healthy controls. In response to reduced dietary phosphorus; 
PTH fell (P= 0.04), 25 vitamin D fell and 1, 25 vitamin D rose however there was no 
detectable difference in circulating FGF-23 levels. Only 1, 25 vitamin D (P=0.003) and 
urinary phosphorus (P=0.001) correlated with serum phosphorus levels.


Individuals with CKD have consistent alterations in urinary phosphorus and 
maintenance of serum phosphorus in response to changes in dietary phosphorus intake. The 
hormonal control of phosphorus homeostasis remains to be fully elucidated.


Disclosure of Financial Relationships: nothing to disclose
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Fluctuation of Serum Phosphorus Levels Impairs Endothelial Function in 
Rats  Eriko Watari, Tomoyo Kitamura, Yutaka Taketani, Ayako Tanimura, Asuka 
Shiota, Emi Shuto, Tan Vu Van, Hironori Yamamoto, Eiji Takeda.  Clinical 
Nutrition, University of Tokushima, Tokushima, Japan.


Recent epidemiological studies suggest that high serum phosphorus (P) level is a risk 
factor for cardiovascular disease. However, exact mechanism linking high serum P to 
cardiovascular disease is unknown. We have demonstrated that high serum P deteriorated 
endothelial function through increasing oxidative stress and decreasing nitric oxide 
production. Serum P levels show circadian change, but the fluctuation is depend on dietary 
P intake or dialysis in end-stage chronic kidney disease patients, etc. We hypothesized 
fluctuant serum P caused by changing dietary P intake may be involved in endothelial 
dysfunction, resulting in cardiovascular risk. In this study, we investigated the effect of 
fluctuant serum P on endothelium-mediated vasodilation in rat model. Rats were fed a diet 
containing 0.6%P (0.6%P-diet) for 16 days as control, and 0.02%P-diet and 1.2%P-diet 
alternating every 2days (0.02%P-1.2%P-diet, or 1.2%P-0.02%P-diet), as total amount of P 
intake among the groups during the feeding period was mostly same. After that, aortic rings 
were prepared from the thoracic aorta, and were subjected to evaluation of vasodilation 
using isometric transducer. Vasodilation was induced by acetylcholine (10 nM-1000 nM) 
after the contraction by 1000 nM phenylephrine. Treatment with alternating diet with 
0.02%P-1.2%P-diet fluctuated serum P levels between 2 to 8 mg/dL dependent on dietary 
P level, and significantly deteriorated endothelium-dependent vasodilation compared with 
0.6%P-diet (p<0.005). Interestingly, despite of significant difference on serum P levels 
between 0.02%P-diet and 1.2%P-diet on the last day of the feeding period, 2.37±0.18 and 
7.49±0.12 mg/dL, respectively, both diets similarly deteriorated acetylcholine-induced 
vasodilation. These results indicate that repetitive fluctuations in serum P level can impair 
endothelial function. In conclusion, habitual large fluctuation of dietary P intake or large 
fluctuation of serum P in dialysis patients may be a risk factor for cardiovascular disease 
through endothelial dysfunction.


Disclosure of Financial Relationships: nothing to disclose
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The Effect of Vegetarian Compared to Meat Based Protein Source of 
Phosphate on Serum and Urinary Phosphate  Miriam Zidehsarai,1 Mary 
Chambers,1 Laurie Trevino,1 Michael Ensley,1 Lisa Jackman,2 Sharon Moe.1,3  
1IN Univ, Indianapolis, IN; 2Purdue Univ, West Lafayette, IN; 3Roudebush 
VAMC, Indianapolis, IN.


Little is known about the effects of dietary protein source on phosphate homeostasis in 
patients with CKD despite likely differences in bioavailability. We conducted a cross over 
trial in 5 patients with CKD stage late 3/4 (eGFR 45-20 ml/min), normal serum phosphate, 
PTH < 150 pg/ml, and not taking any phosphorus binders. Subjects were randomized to 
one week each of casein (meat)-based diet and grain (vegetarian)-based diet. At the end 
of the week they were admitted for 24 hr blood/urine collections. The diets were prepared 
by the research center and were 2100 calories with equal amounts of phosphate (800 mg), 
protein (14%) and fat. The only difference was the protein source of phosphate. The results 
demonstrated that the average serum phosphate in the casein-based diet was 3.71 mg/dL 
(95% CI: 3.59, 3.82) and the average in the grain-based diet was 3.31 mg/dL (95% CI: 3.22, 
3.40). The comparison between groups by means t-test showed significant differences (p < 
0.0001). There was equivalent diurnal variation as shown in the graph below.


The 24-hour urine phosphate for the casein-based diet increased from baseline by an 
average of 0.30 g (p=0.006) and for the grain-based diet it increased by an average of 0.32 
g (p=0.016). There was no correlation between the change in serum phosphate over the one 
week of diet and PTH, but for the grain (not casein) diet there was a correlation between 
FGF23 and change in serum phosphorus (p = 0.03).


In summary, despite similar phosphate content, the serum phosphate was greater in 
the casein-based diet, suggesting increased bioavailability of casein-based protein. This 
has significant patient care implications and indicates that the source of protein needs to 
be discussed when recommending a phosphate restricted diet.


Disclosure of Financial Relationships: nothing to disclose
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Efficacy of CALcium Acetate/MAGnesium Carbonate (OsvaRen®) Versus 
Sevelamer-HCl (Renagel®) in Hemodialysis Patients (CALMAG Study)  
Angel Luis M. De Francisco,1 Ewa Benedyk-Lorens,2 Adrian C. Covic,3 Michael 
Leidig,4 Gabriel M. Mircescu,5 Pedro Ponce,6 Caecilia Scholz,7 Jutta Passlick-
Deetjen.7  1H. Marques de Valdecilla, Santander, Spain; 2FNC, Krakow, Poland; 
3FNC, Iasi, Romania; 4KfH, Nuernberg, Germany; 5Clin. Nephrol., Hosp. Dr. 
Carol Davila, Bucharest, Romania; 6Almada-NMC-Centro Médico Nacional, 
Lisbon, Portugal; 7FME, Bad Homburg, Germany.


Phosphate binders are needed to control serum phosphorus (sP) in patients on dialysis. 
One possibility is to use a combination of calcium with magnesium, but studies in a larger 
population are missing.


Methods: The following controlled randomized, investigator masked, multicentre trial 
investigates the effect of calcium acetate (450mg, i.e. 110mg Ca), magnesium carbonate 
(235mg, i.e. 60mg Mg) [CaMg] on sP-lowering in a European population for a period of 24 
weeks in comparison to sevelamer-HCl (800 mg) with the aim to lower sP below the K/DOQI 
target. Patients underwent a 2-3 week p-binder washout period before randomization.


Results: 326 patients in 5 European countries (D, ES, P, RO and PL) were included, 
71pts dropped out during screening and wash-out. 255 patients were randomized 1:1. Drop 
outs: n= 34 (sevelamer), n=18 pts (CaMg); safety set =252; FAS =244; PPS =204. Mean 
age was 57 years, M/F 54/45.
Study results


CaMg Sevelamer Significance
Baseline* week 25* Baseline* week 25*


sP (mmol/L) 2.46±0.49 1.70±0.48 2.48±0.47 1.77±0.61 n.a.**
sCa (mmol/L) 2.15±0.23 2.22±0.16 2.19±0.18 2.19±0.16 0.0032
sMg (mmol/L) 0.99±0.15 1.30±0.25 1.00±0.16 1.04±0.19 <.0001
AUC sP(mmol/L) 299±72 324±81 0.0042
AUC Ca x P (mmol²/L²) 664±176 712±187 0.0534
AE: Gastrointestinal 9.7% 17.3%
AE: Cardiac 2.4% 3.2%
*(mean ± SD); ** Confirmation of study hypothesis


No drug related serious adverse events occurred.
In conclusion: OsvaRen® achieves a significantly better overall sP and Ca x P product 


control (AUC) compared to Sevelamer-HCl. Thus, it is a logical cost-effective, first-line 
treatment of hyperphosphatemia with a favourable safety and tolerability profile.


Disclosure of Financial Relationships: consultant: Amgen, Roche; honoraria: Abbott, 
Gambro.
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Role of PDZ Proteins in the Differential Regulation of the Proximal Tubule 
NaPi Transporters  Hector Giral,1 Yupanqui Caldas,1 Luca Lanzanò,2 Enrico 
Gratton,2 Eileen Sutherland,1 Judith Blaine,1 Kayo Okamura,1 Jill Verlander,3 
Moshe Levi.1  1U. of Colorado, Aurora, CO; 2LFD, U. of California, Irvine, 
CA; 3U. of Florida, Gainesville, FL.


Proximal tubule reabsorption of phosphate is mediated by three different Na-dependent 
phosphate (NaPi) transporters: NaPi-2a, NaPi-2c and Pit-2. NaPi-2a has been considered 
the main transporter but recently NaPi-2c and Pit-2 have emerged as complementary 
transporters playing a role in the Pi reabsorption. This diversity of transporters to accomplish 
the same function can be explained by the fact that the 3 transporters show differential 
regulation under dietary and hormonal stimuli. These differences suggest several regulatory 
pathways controlling the endocytosis, stability or functionality of the transporters in the 
apical membrane. We studied the PDZK1 KO mouse model to determine how PDZ proteins 
can play a role in the regulation of the NaPi transporters. In response to a low Pi diet A) 
wild type animals showed robust upregulation of NaPi-2a and NaPi-2c protein abundance 
whereas B) PDZK1 KO mice showed decreased NaPi-2c but normal NaPi-2a adaptive 
response. Our in vivo study therefore indicates that the role of PDZK1 is more important 
for the regulatory response of NaPi-2c while NaPi-2a is able to adapt in the absence of 
the protein. We further studied the specific interaction of NaPi-2a and NaPi-2c with these 
PDZ proteins in the OKP cell culture model by fluorescence lifetime imaging microscopy 
(FLIM) based fluorescence resonance energy transfer (FRET) using EYFP and ECFP fusion 
proteins of the NaPi transporters and the PDZ proteins. While there was FRET between 
NaPi-2a and NHERF-1, there was no FRET between NaPi-2c and NHERF-1. In contrast 
NaPi-2c showed significant FRET with PDZK1 protein while the interaction PDZK1 with 
NaPi-2a was not significant. These results indicate that differential physiological affinity of 
the NaPi transporters for the different PDZ proteins located in the apical membrane could 
explain at least in part their differential regulation and that interaction between NaPi-2c 
and PDZK1 play an important role in the physiological regulation of NaPi-2c.


Disclosure of Financial Relationships: nothing to disclose


TH-PO617


Gene Expression of Phosphate Transporters: An Important Role for PiT2 in 
Age- and Diet-Related Changes in Renal and Intestinal Phosphate Uptake  
S. P. Nadaraja,1 J. Marks,1 D. Rosen,2 R. J. Unwin,1 E. S. Debnam.1  1London 
Epithelial Group, UCL Medical School, London, United Kingdom; 2Acologix 
Inc, Hayward, CA.


Both kidney and small intestine (SI) contribute to phosphate (Pi) homeostasis; the 
uptake process in these tissues is known to be influenced by age and dietary Pi. Low Pi diet 
promotes the expression of NaPi-IIa and -IIc proteins at the renal brush border membrane 
(BBM); NaPi-IIc is preferentially expressed during weaning, but does not play a major 
role in Pi reabsorption in adults. The effects of age and dietary Pi on gene expression of 
the type III transporters PiT1 and PiT2 in kidney are unknown. In the SI, studies show 
age-related decreases in NaPi-IIb, but involvement of PiT proteins in Pi uptake is unclear. 
We examined the effects of animal maturity and a low Pi diet on gene expression of 
established Pi transporters.


We used male Sprague-Dawley rats aged 3 (young) or 16 (adult) weeks. Some adults 
were fed a low Pi diet (0.1% Pi) for 1 week. Transporter mRNA levels were quantified in 
renal cortex or jejunal mucosa by real-time PCR. Pi uptake across the jejunal BBM was 
measured using the everted sleeve technique.


A low Pi diet increased renal mRNA levels of NaPi-IIa 2.4-fold (p<0.03), but not 
NaPi-IIc. Low Pi diet did not affect renal PiT1 mRNA, but increased PiT2 expression 
16-fold (p<0.05). Low Pi diet also increased Na-dependent Pi uptake across the jejunal 
BBM (1.87±0.19 vs 4.95±0.73 nmoles/100mg tissue, p<0.001); although this was not 
due to altered gene expression of NaPi-IIb, PiT1 or PiT2. Pi uptake was also significantly 
higher in young, compared with adult rats, which was mirrored by increased mRNA levels 
of NaPi-IIb (p<0.02) and PiT2 (p<0.005).


These results reveal complex differential changes in expression of Pi transporters 
during animal maturity and exposure to a low Pi diet, which may have implications for 
therapeutic targeting of Pi transport in vivo. More specifically, PiT2 assumes a dominant 
role in Pi transport in the jejunum of pre-weaned animals, and in the kidneys of animals fed 
a low Pi diet. Though PiT1 is expressed in kidney and SI, it is unlikely to be responsible 
for adaptive changes in Pi uptake in these tissues.


Disclosure of Financial Relationships: nothing to disclose
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Vitamin D Receptor Activation Reduces Cardiac Remodelling in 
Uninephrectomized ApoE-/- Mice  Luis E. Becker,1 Monika Weckbach,2 
Irene L. Noronha,3 Martin Zeier,1 Marie L. Gross.2  1Nephrology, University 
of Heidelberg, Heidelberg, Germany; 2Pathology, Universty of Heidelberg, 
Heidelberg, Germany; 3Nephrology, University of Sao Paulo, Sao Paulo, 
Brazil.


It has been shown that VDR activation improves cardiovascular survival in ESRD, 
but the mechanisms for this effect are still unclear. We investigated the influence of 
Paricalcitol and Calcitriol treatments on cardiac remodelling induced by uninephrectomy 
(UNX) in ApoE-/- mice.


Methods: Adult UNX and sham-operated ApoE-/- mice (n=96) were divided into 
six groups receiving solvent or equipotent doses of Calcitriol (0.03µg/kg) or Paricalcitol 


(0.1µg/kg) intraperitoleally 5x/week during 10 weeks. Heart and kidney tissues were 
analyzed morphologically in semithin sections (0.5µm) using stereology as well as by 
immunohistochemistry and RT-PCR.


Results: Blood pressure and serum calcium were not different between groups. Serum 
phosphate was significantly higher in UNX Calcitriol compared UNX solvent, but not to 
Paricalcitol. Heart capillarization was diminished by UNX solvent compared to sham-
op (4991±513 vs. 5855±384mm-2 p<0.01), but not in UNX Paricalcitol and Calcitriol 
(5610±489 and 5538±314mm-2 respectively). Histologically, a higher collagen expression 
was observed in UNX solvent and UNX Calcitriol, but not in UNX Paricalcitol animals 
compared to sham-op. This was confirmed by PCR for collagen III. TGFβ mRNA expression 
was significantly higher by UNX solvent and UNX Calcitriol groups in comparison 
to sham-op Paricalcitol. In 25% of UNX Calcitriol treated animals, intracardiac and 
intrarenal calcifications were seen. In the kidneys, UNX induced glomerular hypertrophy, 
but only minor reduction of filtration rate and no significant albuminuria. Both treatments 
effectively reduced mRNA renin expression, but no significant effect on the endothelin 
system was observed.


Conclusions: Despite of minor reduction of filtration rate, UNX induced significant 
reduction of cardiac capillarization, which was prevented by treatments with both 
paricalcitol and calcitriol. Calcitriol treatment, however, was associated to intracardiac 
and intrarenal calcifications. Paricalcitol treatment prevented excessive collagen matrix 
deposition induced by UNX.


Disclosure of Financial Relationships: grant/research support: Abbott, Genzyme.
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Different Effects of Calcidiol and Active Vitamin D Analogs on VDR 
Signaling in Human Coronary Artery Smooth Muscle Cells  J. Ruth Wu-
Wong,1 Masaki Nakane,1 Myles Wolf.2  1Vidagene, Chicago, IL; 2University of 
Miami Miller School of Medicine, Miami, FL.


Vitamin D3 is first activated into calcidiol (25(OH)D3) and then into calcitriol 
(1α,25(OH)2D3) that binds to the vitamin D receptor (VDR) for its functions. Calcitriol 
and its analogs such as paricalcitol that activate VDR are commonly used to manage 
hyperparathyroidism secondary to chronic kidney disease (CKD). CKD patients develop 
calcitriol deficiency early in the disease process, due to reduced CYP27B1 (the enzyme that 
converts calcidiol to calcitriol) activity, caused by elevated FGF23 levels and the loss of 
renal mass. At early stages of CKD (Stage 3) the prehormones ergocalciferol, cholecalciferol 
and calcidiol are able to reduce PTH but prehormone therapy is inadequate for Stage 4/5 
CKD. It has been proposed that vascular cells express CYP27B1 and can convert circulating 
calcidiol into locally active calcitriol. However, very little is known about whether there 
is a difference between calcidiol and active vitamin D analogs in evoking VDR signaling 
pathways in vascular cells. In this study, we demonstrated by real-time PCR and Western 
blotting that primary culture of human coronary artery smooth muscle cells (HCASMC) 
expressed CYP27B1 and VDR. When HCASMC were incubated with [3H]-calcidiol for 24 
h, a radioactive peak at the [3H]-calcitriol position was detected, suggesting that the cells 
converted calcidiol to calcitriol. Calcitriol and paricalcitol were equally potent in inducing 
the expression of CYP24A1 and thrombomodulin, and down-regulating thrombospondin-1. 
Calcidiol induced CYP24A1 less potently than calcitriol (EC50 = 662 vs. 70 nM), had 
no effect on thrombospondin-1 expression, but induced thrombomodulin expression as 
potently as calcitriol. Elevated phosphorus did not reduce CYP27B1 or VDR expression 
but selectively dampened the effect of calcitriol and calcidiol on inducing thrombomodulin 
expression. Our results suggest that, although human coronary artery smooth muscle cells 
express VDR and CYP27B1 and can convert calcidiol to calcitriol, calcidiol and active 
vitamin D analogs exhibit differential effects on regulating the expression of selected 
VDR target genes.


Disclosure of Financial Relationships: grant/research support: Abbott.
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Vitamin D, Parathyroid Hormone, and Cardiovascular Events among 
Older Adults  Bryan R. Kestenbaum,1 Ronit Katz,2 Ian H. de Boer,1 Andy N. 
Hoofnagle,3 Mark J. Sarnak,4 Michael G. Shlipak,5 Tracy P. Russ,6 Jenny S. 
Nancy,6 David S. Siscovick.7  1Medicine/Nephrology, University of Washington, 
Seattle, WA; 2Cardiovascular Health Research Unit, University of Washington, 
Seattle, WA; 3Laboratory Medicine, University of Washington, Seattle, WA; 
4Medicine/Nephrology, Tufts University/New England Medical Center, Boston, 
MA; 5General Internal Medicine, University of California San Francisco, 
San Francisco, CA; 6Pathology/Laboratory Medicine, University of Vermont, 
Burlington, VT; 7Medicine and Epidemiology, University of Washington, 
Seattle, WA.


Vitamin D deficiency and higher PTH levels are common among older adults and may 
increase cardiovascular risk through diverse mechanisms. We evaluated associations of 25-
OHD and PTH with cardiovascular events among 2312 participants in the Cardiovascular 
Health Study (CHS).


We studied CHS participants, ages 65 years and older, who were free of cardiovascular 
disease at baseline. We measured serum 25-OHD and intact PTH from stored serum samples 
using liquid chromatography-tandem mass spectrometry and a two-site immunoassay, 
respectively. Study outcomes were all-cause mortality, cardiovascular mortality, incident 
heart failure, and incident myocardial infarction, adjudicated by CHS.


Median follow-up was 14.0 years. The combination of 25-OHD <15 ng/ml and PTH 
>65 pg/ml was associated with an additional 2.3 deaths per 100-person years, compared 
to reference categories of 25-OHD ≥30 ng/ml and PTH ≤65 pg/ml. Each 10-ng/ml lower 
25-OHD level was associated with a 9% greater risk of all-cause mortality (95% CI 2% to 
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17% greater) and a 25% greater risk of myocardial infarction (95% CI 8% to 44% greater). 
Serum PTH concentrations >65 pg/ml were associated with a 30% greater risk of heart 
failure (95% CI 6% to 31% greater). There was no evidence for a multiplicative interaction 
between 25-OHD, PTH, and cardiovascular outcomes.


Among older adults, lower serum 25-OHD levels are associated with all-cause mortality 
and myocardial infarction; higher PTH levels are associated with heart failure.


Disclosure of Financial Relationships: grant/research support: Amgen Inc; honoraria: 
Shire Inc.
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Prevention of Cardiac Hypertrophy by Doxercalciferol, a Vitamin D2 
Analog, in Salt Sensitive Dahl Rats  Ravi Thadhani,2 Jun Choi,1 Qingen Ke,1 
Christine Kajunski,3 Steve Strugnell,3 Cynthia Arbeeny,3 Hector Tamez,2 Peter 
M. Kang.1  1Beth Israel Deaconess Med Center, Boston, MA; 2Mass General 
Hospital, Boston, MA; 3Genzyme, Cambridge, MA.


Vitamin D deficiency is associated with left ventricular hypertrophy (LVH) and 
cardiac dysfunction. We previously showed that paricalcitol, an activated vitamin 
D analog, attenuated the development of high salt-induced cardiac hypertrophy and 
cardiac dysfunction in Dahl salt sensitive (DSS) rats, but whether anti-hypertrophic 
effects of vitamin D is class specific has not been tested. Objective: We hypothesized 
that doxercalciferol will attenuate the development of cardiac hypertrophy and improve 
cardiac dysfunction in DSS rats after a high salt (HS) diet. Methods: Male DSS rats were 
fed a HS diet (6% NaCl) beginning at 6 wk of age. Doxercalciferol was administered 
intraperitoneally at 150ng, 3 times a week (M, W, F) for six weeks. Animals were evaluated 
for organ weights, cardiac function, gene expression, and plasma BNP levels after 6 weeks 
of HS diet. Results: We found that rats on HS+doxercalciferol compared with HS+vehicle 
demonstrated a significant decrease in heart weight/tibial length (HW/TL) ratio (-11% 
reduction, p<0.05) and lung weight/body weight (LW/BW) ratio (-29 % reduction, p<0.05). 
Echocardiogram analysis also revealed that doxercalciferol treatment lead to significant 
decrease in posterior wall thickness (-13% reduction, p<0.05), and improvement of fractional 
shortening compared with HS+vehicle treated animals (+17 % improvement, p<0.05). In 
addition, there was a significant decrease in plasma BNP level (-70% reduction, p<0.05) 
and ANF mRNA level (-72% decrease, p<0.05) with doxercalciferol treatment showing 
that the biochemical evidences for cardiac hypertrophy and cardiac dysfunction was also 
significantly attenuated with doxercalciferol treatment. There was no significant change 
in serum calcium levels between vehicle and doxercalciferol treated animals, confirming 
that the dose used did not resulted in hypercalcemia. Conclusions: Administration of 
doxercalciferol attenuated the development of HS diet induced cardiac hypertrophy and 
cardiac dysfunction in DSS rats.


Disclosure of Financial Relationships: grant/research support: Genzyme, Abbott; 
consultant: Genzyme, Abbott; scientific advisor: Genzyme, Abbott.
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Serum 25-Hydroxyvitamin D Concentration and Left Ventricular Mass 
in the Multi-Ethnic Study of Atherosclerosis  Abigail B. Shoben,1 Bryan 
R. Kestenbaum,1 Joachim H. Ix,3 Carmen A. Peralta,4 Kurt R. Daniel,2 David 
C. Sane,2 Joao A. Lima,5 David S. Siscovick,1 Ian H. de Boer.1  1University of 
Washington; 2Wake Forest University; 3University of California, San Diego; 
4University of California, San Francisco; 5Johns Hopkins University.


Background: Vitamin D deficiency is associated with increased risks of cardiovascular 
disease and death. Vitamin D deficiency promotes left ventricular hypertrophy (LVH) in 
animal-experimental models, suggesting that LVH is one mechanism through which vitamin 
D deficiency may increase cardiovascular risk.


Methods: We tested whether circulating 25-hydroxyvitamin D concentration is 
associated with left ventricular mass (LVM) among 1,053 participants in the Multi-Ethnic 
Study of Atherosclerosis, a community-based cohort study without prevalent cardiovascular 
disease. LVM was measured using magnetic resonance imaging.


Results: Mean age was 64 years, 54% of participants were female, 41% Caucasian, 
25% African American, 15% Chinese, and 19% Hispanic. Prevalence of estimated GFR 
< 60 mL/min/1.73m2 was 30%. Mean (SD) LVM was 124 (27) grams for women and 
170 (38) grams for men. Each 10 ng/mL lower 25-hydroxyvitamin D concentration was 
associated with a 3.1 gram greater LVM (95% CI 1.25, 4.94), adjusting for age, sex, race/
ethnicity, kidney function, clinical site, and season of measurement. With further adjustment 
for height and weight, this association was extinguished (beta = 0.01 gram, 95% CI -1.58, 
1.60). 109 participants (10%) had LVH, defined as LVM index greater than the sex-specific 
95th percentile among participants without diabetes or hypertension. The prevalence ratio of 
LVH associated with each 10 ng/mL lower 25-hydroxyvitamin D concentration was 1.14 
(95% CI 0.97, 1.35) when adjustment included height and weight.


Conclusions: 25-hydroxyvitamin D concentration was not independently associated 
with LVM in this cross-sectional study. If vitamin D deficiency contributes to LVH in 
humans, demonstration of this relationship may require longitudinal studies. Moreover, 
other mechanistic pathways should be assessed to explain observed associations of vitamin 
D insufficiency with adverse clinical cardiovascular outcomes.
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Correlation of Vitamin D Levels with Cardiac Function as Measured by 
2D Echocardiogram in Congestive Heart Failure (CHF) Patients  Mehreen 
S. Khan,1 Mihály Tapolyai.2  1Department of Nephrology, Louisiana State 
University Health Sciences Center, Shreveport, LA; 2Department of Nephrology, 
Overton Brooks VA Medical Center, Shreveport, LA.


Background and objectives: Cardiovascular disease is the leading cause of mortality 
in United States. Vitamin D might have beneficial effects on vascular health. Low vitamin 
D status has been associated with myocardial dysfunction in (CHF) patients, and it may 
be a contributing factor in the pathogenesis of CHF. The goal of this retrospective study 
was to determine the relationship between vitamin D levels and the degree of cardiac 
dysfunction.


Design, setting, participants, and measurements: We retrospectively examined the 
computerized database of 108 patients hospitalized for CHF at a Veteran’s Administration 
Hospital in Shreveport, Louisiana. All patients had vitamin D levels and cardiac function 
assessed by 2D echocardiography within the similar time frame. Then we assessed the 
relationship between the serum vitamin D level and the ejection fraction. We also measured 
the correlation of vitamin D levels with serum phosphorus, calcium and intact parathyroid 
hormone (iPTH).


Results: We had a sample of 108 data points with a Gaussian distribution for vitamin D 
(mean: 15.07 Median: 14.3 D’Agostino & Pearson p: 0.18; 95% CI: 13.1-16.9) and found 
that 89.8% of this population was vitamin D insufficient (<30 ng/ml), 54.6% was deficient 
(<15 ng/ml) and 15.7% had undetectable levels. The mean creatinine was 2.3 mg/dl (CI: 
18-2.8) with a mean estimated glomerular filtration rate (eGFR) of 48.9 (CI: 43.9-53.9) ml/
min. We had 76.8% of population with an eGFR of <70 ml/min. We found no correlation 
between vitamin D levels and cardiac function (p=0.386, r2 =0.008). There was no significant 
relationship between the vitamin D and serum phosphorus (p= 0.947, r2 <0.0001), serum 
iPTH (p= 0.226, r2 =0.018).or estimated GFR (p=0.189 r2 =0.016).


Conclusions: Our data failed to confirm the association between vitamin D blood 
levels and cardiac function as suggested by others. This may be explicable by the very 
high prevalence of vitamin D deficiency in this population with kidney insufficiency and 
CHF.
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Association between Vitamin D Receptor Gene Variation, Mineral and 
Bone Disorder and Arterial Stiffness in Hemodialysis Patients  Priscilla P. 
How,1 Jeffrey Bishop,1 Kalyani Perumal,2 Michael Akroush,1 Darius Mason,1 
Prathana Anattiwong,1 Julio Vijil,2 Alan Lau.1  1Pharmacy Practice, University 
of Illinois at Chicago, Chicago, IL; 2Nephrology, University of Illinois at 
Chicago, Chicago, IL.


Arterial stiffness is an important predictor of cardiovascular mortality in stage 5 chronic 
kidney disease (CKD) patients. Elevated serum phosphorus (P) and parathyroid hormone 
(PTH) have been shown to affect arterial stiffness. Vitamin D (vitD) therapy forms the 
mainstay in CKD-mineral and bone disorder (MBD) management. The “F” allele of FokI 
polymorphism in the vitD receptor (VDR) gene results in a shorter protein structure and 
increased transcription. The effect of this gene variant on MBD and arterial stiffness has 
not been studied in the US Black and Hispanic populations. This study was conducted to 
determine the relationship of FokI polymorphism with MBD severity, vitD requirements 
and arterial stiffness, measured by pulse wave velocity (PWV), in our hemodialysis (HD) 
population.


A total of 120 HD patients were genotyped for the VDR FokI (rs10735810) 
polymorphism. Patient clinical information and laboratory results were compared across 
genotype groups. PWV was determined using the SphygmoCor® device.


Participants [55% male, age 56.9±14.4 years (mean±SD)] were predominantly 
Black (70%) and Hispanic (26%). Genotype frequencies for the population as a whole 
[n=56 FF (0.47), n=52 Ff (0.43), n=12 ff (0.10)] did not deviate from Hardy-Weinberg 
Equilibrium (p>0.6). More patients with FF genotype had PWV≥9 m/s (p<0.05) than f 
carriers. Those with an ff genotype had serum P outside KDOQI goal and received lower 
IV vit D doses (p<0.05). Black participants had lower calcium and higher PTH than 
Hispanics (p<0.05).


In our study sample, VDR genotypes are differentially related to arterial stiffness, MBD 
and vitD requirements. Furthermore, differences in certain parameters were observed across 
race/ethnic groups. This along with potential allele frequency differences observed in our 
sample relative to previously studied Caucasian and Asian patients indicate that genetic and 
population differences are important in assessing CKD treatment and outcomes.
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The Effect of Vitamin D Derivatives on Vascular Calcification in Uremic 
Rats Treated with LPS  Ignacio Lopez,1 Addy Montes de Oca,1 Escolastico 
Aguilera-Tejero,1 Mariano Rodriguez,2 Fatima Guerrero.1  1Medicina y Cirugia 
Animal, University of Cordoba, Cordoba, Spain; 2Research Unit, Hospital Reina 
Sofia, Cordoba, Spain.


Dialysis patients show a chronic inflammatory state associated to vascular calcification 
(VC) and cardiovascular mortality. We hypothesize that treatment with vitamin D derivatives 
will modify the vascular response to inflammatory mediators, a mechanism by which vitamin 
D may modulate VC. The present study were performed in 5/6 nephrectomized (Nx) rats 
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treated with increasing daily doses (40-400µg/Kg/day) of E. coli lipopolysacharide (LPS) 
and received either vehicle, calcitriol (80ng/kg ip q 48h) or paricalcitol (240ng/kg ip q 48h) 
for 14 days. Blood was obtained for measurement of creatinine, Ca, P, PTH and TNFα. The 
calcium content of the aorta was measured. Treatment with LPS increased plasma levels of 
TNFα and induced VC. Both vitamin D derivatives significantly decreased plasma levels of 
TNFα and the decrease was more accentuated after treatment with paricalcitol. Treatment 
with LPS+calcitriol resulted in elevation in aortic calcium content; however rats treated 
with LPS+paricalcitol did not increase aortic calcium.
Results
Groups Creatinine(mg/dl) Ca(mmol/l) P(mg/dl) TNF-α(pg/ml) Aortic Ca(mg/g)
Sham+vehicle 0.46±0.03 1.20±0.02 6.2±0.3 59.5±10.6 0.86±0.1c
5/6Nx+vehicle 0.98±0.06a,d 1.03±0.04a 9.0±0.5a 68.7±19.9 0.89±0.1c
5/6Nx+LPS 1.04±0.05a,d 1.00±0.03a 9.5±0.5a 179.6±21.6b 1.64±0.1d
5/6Nx+LPS+CTR 1.21±0.14a,b,c 1.16±0.03b,c 11.7±1.1a,b,c 117.6±19.5c 3.27±0.9
5/6Nx+LPS+PCT 0.93±0.07a,d 1.08±0.03a 9.3±0.7a 51.0±12.1c,d 1.59±0.6d
Mean±SE a p<0.05 vs Sham+vehicle, b p<0.05 vs Nx+vehicle, c p<0.05 vs Nx+LPS, d p<0.05 vs 
Nx+LPS+CTR


In conclusion, treatment with calcitriol and paricalcitol reduced TNFα levels in uremic 
rats that received LPS. Paricalcitol was more effective than calcitriol in decreasing plasma 
levels of TNFα and, as opposed to calcitriol, did not induce VC.
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Synergy between FGF23 and 1a,25 (OH)2D3 in Regulating Renal CYP24 
Expression  Christian Helvig, Dominic Cuerrier, Christopher Hosfield, Breanna 
Ireland, Aza Kharebov, Jae Won Kim, Kara Ryder, Martin Petkovich.  Research 
& Development, Cytochroma Inc., Markham, ON, Canada.


FGF23 and 1a,25-dihydroxyvitamin D3 (1a,25(OH)2D3) work coordinately to regulate 
phosphorus homeostasis. Whereas 1a,25(OH)2D3 increases intestinal phosphate absorption, 
FGF23 allows phosphate excretion by suppressing the renal sodium phosphate co-
transporter NaPi-2a. Treatment with 1a,25(OH)2D3 elevates FGF23 levels both indirectly 
by increasing serum phosphate levels and/or directly by transcriptional regulation of 
FGF23 gene expression. Conversely, FGF23 can affect vitamin D status by suppressing 
renal 1a-hydroxylase expression, and possibly by increasing systemic expression of 
24-hydroxylase (CYP24), the primary enzymes involved in 1a,25(OH)2D3 synthesis 
and catabolism, respectively. Animal studies have shown that elevated serum FGF23 is 
associated with increased CYP24 levels. Using HPK1a-ras cells and C57BL mice, we 
investigated whether FGF23, like 1a,25(OH)2D3, can directly regulate expression of CYP24. 
Also, since FGF23 levels are elevated in chronic kidney disease (CKD) patients, often 
treated with vitamin D hormones, we examined the effects of the combined treatment of 
FGF23 and 1a,25(OH)2D3 on CYP24 expression. We found that CYP24 expression levels 
were not altered by FGF23 treatment alone in vitro. However, co-administration of FGF23 
and 1a,25(OH)2D3 induced a marked increase in CYP24 mRNA expression that exceeded 
levels attained with 1a,25(OH)2D3 alone. Similarly, in mice, FGF23 alone had no effect 
on CYP24; but, co-administration of FGF23 and 1a,25(OH)2D3 synergistically enhanced 
renal CYP24 mRNA expression after 8hr and this effect persisted for up to 24hr. These 
findings indicate that vitamin D depletion and/or resistance arising from vitamin D hormone 
treatment induced CYP24 expression may be exacerbated in disease states, like CKD, in 
which serum FGF23 levels are aberrantly elevated.
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Downregulation of Calcidiol Synthesis in Chronic Renal Failure Rats  
J. Michaud,1 J. Naud,1 C. Demers,2 J. L. Petit,2 D. Ouimet,1 F. Leblond,1 M. 
Gascon-Barré,2 V. Pichette.1  1Service de Nephrologie et Centre de Recherche, 
Hopital Maisonneuve-Rosemont, Montreal, QC, Canada; 2Centre de Recherche, 
Hopital St-Luc, Montreal, QC, Canada.


Calcidiol (25OH) insufficiency is highly prevalent in chronic renal failure (CRF) and 
its pathophysiology is poorly understood. Recently, we have demonstrated that CRF is 
associated with a decrease in hepatic drug metabolism due to a reduction in liver cytochrome 
P450 (P450), which is in part mediated by parathyroid hormone (PTH). Liver vitamin D 
25-hydroxylation, which leads to the formation of calcidiol, is also mediated by different 
P450 isoforms (CYP2C11, 2J3, 2R1, 3A2 and 27A1) and could thus be altered in CRF. The 
objectives of the present study in CRF rats were to confirm downregulation of calcidiol 
synthesis and to evaluate the role of PTH in calcidiol apparent deficiency.


Four groups of rats were used: control, CRF, control with parathyroidectomy (PTX) and 
CRF-PTX. Control animals were pair-fed to avoid the effect of CRF-induced malnutrition. 
Calcidiol levels were determined by RIA. Liver P450 isoforms involved in calcidiol 
synthesis were measured by real-time PCR.


Calcidiol levels were reduced by 52% (41,1±8,2 vs 84,9±7,3nmol/L p=0.002) in CRF 
rats compared to control animals. Following the injection of vitamin D3 (250ug/kg), CRF 
rats produced 71% less calcidiol (26,2±5,4 vs 91,0±6,9nmol/L p=0.03) compared with 
control rats. The production of calcitriol (1,25OH) following administration of 1α-OH 
vitamin D (1,2nmole/kg) was also reduced by 48% in CRF rats, again suggesting a decrease 
in 25-hydroxylation. In CRF rats, there was also a significant reduction of liver CYP2C11, 
3A2 and 2J3 mRNA levels (the major isoforms involved in calcidiol synthesis) compared to 
control, while the level of CYP27A was increased. In CRF-PTX rats, the level of calcidiol 
was similar (82.5±12.0nmol/L) to control rats, and PTX prevented the decrease in liver 
P450 induced by CRF.


In conclusion, calcidiol deficiency in a model of CRF is not secondary to dietary 
restriction and can be prevented by PTX. Our results demonstrate that CRF is associated 
with a decrease in calcidiol synthesis secondary to a reduction in liver P450 isoforms that 
seems to be mediated by PTH.
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Dysregulation of Vitamin D Metabolism in Uremia  Dominic Cuerrier,1 
Martin Petkovich,1 Christopher Hosfield,1 Breanna Ireland,1 Aza Kharebov,1 Jae 
Won Kim,1 Kara Ryder,1 Andrew Herzenberg,2 Christian Helvig.1  1Research 
& Development, Cytochroma Inc., Markham, ON, Canada; 2Department of 
Pathology, University of Toronto, University Health Network, Toronto, ON, 
Canada.


Gradual loss of circulating 25-hydroxyvitamin D3 (25(OH)D3) and 1a,25-
dihydroxyvitamin D3 (1a,25(OH)2D3) are associated with progressive decline in kidney 
function and concomitant loss of renal 1a-hydroxylase (CYP27B1) in chronic kidney 
disease (CKD). However, 25(OH)D3 loss cannot be explained by declining CYP27B1, 
suggesting that insufficiency of both 25(OH)D3 and 1a,25(OH)2D3 may reflect accelerated 
degradation by the key catabolic enzyme 24-hydroxylase (CYP24). At present, the role of 
CYP24 in causing vitamin D insufficiency and/or vitamin D resistance in CKD is poorly 
understood. We investigated the regulation of these two vitamin D metabolic enzymes in 
normal, vitamin D deficient and adenine-induced uremic rats. Adenine treated rats showed 
pathology consistent with CKD, including hypocalcemia, hyperphosphatemia, elevated 
parathyroid hormone, vitamin D deficiency, and elevated FGF23 levels. We found, as 
expected, that expression of CYP24 and CYP27B1 exhibited vitamin D dependency: 
CYP24 dropped and CYP27B1 increased when normal animals were rendered vitamin D 
deficient. Unexpectedly, both renal CYP24 mRNA and CYP24 protein expression were 
strongly elevated following adenine treatment. High CYP24 mRNA levels were also 
observed in vitamin D deficient uremic animals, indicating that mechanisms associated 
with the uremic state regulate CYP24 levels independent of vitamin D status. Our findings 
suggest that elevated basal expression of CYP24 in the uremic kidney may be a significant 
mechanism contributing to vitamin D insufficiency and resistance in CKD and should be 
considered as a potential therapeutic target.
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Two Novel Missense Mutations in the Ligand Binding Domain of the 
Vitamin D Receptor in Hereditary Vitamin D Resistant Rickets  Rabih R. 
Andary,1 George M. Nemer,1 Sami A. Sanjad.1  1Pediatrics, American University 
of Beirut, Beirut, Lebanon; 2Biochemistry, American University of Beirut, Beirut, 
Lebanon; 3Pediatrics, American University of Beirut, Beirut, Lebanon.


Background: Hereditary Hypocalcemic Vitamin D-Resistant Rickets (HVDRR) is a 
very rare genetic disease, with less then 60 families reported worldwide. It is attributed to 
several inactivating mutations in the gene encoding the hormone-binding domain of the 
human vitamin D receptor (VDR). These nuclear receptor mutations confer the receptor 
with sharply reduced 1,25-(OH)2D3-dependent transactivation.


This disease is manifested clinically by refractory rickets, with or without alopecia, 
hypocalcemia, and the need for supra physiologic doses of vitamin D.


Aim: To report molecular data on two novel mutations found in two unrelated 
consanguineous families with different phenotypic presentations of HVDRR. One family 
of two siblings with alopecia totalis was responsive to supraphysiologic doses of vitamin 
D and a second family with one affected child with no alopecia and severe resistance to 
mega doses of vitamin D.


Methods: DNA was extracted and screened for mutations in the VDR gene. The 
patients’ fibroblasts were cultured and vitamin D affinity assays will be done. The mutant 
VDR was produced using site directed mutagenesis and was transfected in fibroblasts to 
assess its subcellular localization and transcriptional activity. Protein modeling is done 
using Insight II to assess the conformation of the mutant protein and compare it to the 
wild type receptor.


Results: Two novel missense mutations were found in the tenth helix of the VDR which 
is part of the vitamin D binding domain. The mutations were in position 397 where Histidine 
was substituted by Proline (His397Pro) and at position 391 where Arginine was replaced 
by Serine (Arg391Ser). Further tests with the patients’ fibroblasts and the transfected cells 
are in progress to determine the activity of the VDR mutants.
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Intermethod Variability in 25-Hydroxyvitamin D Quantification  Emilio 
Gonzalez-Parra,1 Pilar De Ribera,1 Maria Luisa Gonzalez-Casaus,1 Angel Luis 
M. De Francisco,2 Carmen Sanchez.3  1Laboratorio-Nefrología, Hospital Gómez 
Ulla, Madrid, Spain; 2Nefrologia, Hospital M. de Valdecilla, Santander, Spain; 
3Nefrologia, Hospital de La Princesa, Madrid, Spain.


In CKD, Vit D’s endocrine calciotropic function is altered, but the autocrine action not, 
as long as there are adequate levels of 25(OH)D. Measurement of 25(OH)D poses several 
relative issues, of its different circulating forms [D2 and D3] and a possible intermethod 
variability.
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Objectives: To evaluate the correlation between the current methods most used 


to quantify 25-Vit D in serum and to establish a possible equivalence between the 
differents.


Methods: Cross-sectional prospective study. 117 on dialysis patients (CKD group; 
age: 67.7±14.4 yrs, 61% males) and 71 healthy subjects (Group C; age: 27.9±5.2 yrs, 
82.7% males). Ca, P, PTH, CTx and serum 25VitD using the following methods: RIA 
BioSource (quantifies D2 and D3), ECLIA Liaison DiaSorin (Dia)(D2, D3) and ECLIA 
Elecsys Roche (Elec)(D3). Statistical analysis: descriptive and frequencies (deficiency <20 
and insuficiency < 30 ng/mL), in total group Pearson correlation and Deming, Passing-
Bablok adjustments.


Results: Calcidiol in total group, Ria, Dia and Elec: 18.55 (CI: 16.9-20.1), 19.49 
(CI: 17.8-21.1) and 18.03 mg/mL (CI: 16.4- 19.6). The CKD group vs C group was: RIA 
(17.74 vs. 26.37; p.000), Dia (16.64 vs. 24.84; p.000) and Elec (14.91 vs. 24.23; p.000) 
and greater prevalence of insufficiency (I) and deficiency (D): RIA (I:94.8 and D:77.6% 
for ACKD vs. I:74.3 and D:32.9% in C; p.000); Dia (I:93.2 and D:68.6% vs. I:74.7 and 
D:44%; p.000) and Elec (I:95.2 and D:73.3% vs. I:80 and D:30%; p.000). Intermethod 
correlation: 0.751 between RIA and Dia; 0.631 RIA and Elec and 0.624 Dia and Elec 
(p.000). Inverse association between calcidiol and P (RIA: -0.319; Dia: -0.221 and Elec: 
-0.171), the CTx (RIA: -0.417; Dia: -0.315 and Elec: -0.294) and PTH (RIA:- 0.410; Dia: 
-0.370 and Elec: -0.308).


Conclusions: High prevalence hypovitaminosis D in Spain is confirmed, greater in CKD, 
but also affects healthy population. There is a good correlation between the 3 methods; 
being somewhat inferior between the Roche method (only quantifies D3) regarding the 
other two (measure D2 and D3).
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Role of the Thyroid in Suppression of PTH by Vitamin D Compounds  
Cynthia S. Ritter, Jane Boudreaux, Eduardo Slatopolsky, Alex J. Brown.  Renal 
Division, Washington University School of Medicine, St. Louis, MO.


The parathyroid glands originate in the third and fourth pharyngeal pouch endoderm, 
and then migrate to fuse with the thyroid glands during development. The functional 
significance of the co-localization of the parathyroids with the thyroids is not known. Here, 
we examined in organ culture the effects of active vitamin D compounds on suppression 
of PTH release by rat parathyroid glands alone (PTGs; PTGs dissected free of the thyroid; 
n=10) versus thyro-parathyroid complexes (T-PTGs; thyroid with attached intact PTG; 
n=7). The tissue samples were isolated from normal rats and placed immediately into 
serum-free culture medium. Cultures were allowed to equilibrate 4-7d, and then treated 
with 100 nM calcitriol or doxercalciferol for 2d. Medium was collected immediately 
before treatment for a baseline value, and 48 after treatment for PTH analysis by ELISA. 
Treatment of PTGs alone with calcitriol or doxercalciferol had no effect on PTH levels of 
7 of 10 glands; a decrease in PTH was seen in only 2 of 10 glands (62.5 ± 4.95 %); and 
1 PTG showed a 138% increase; total time in culture=7d. Surprisingly, treatment of the 
T-PTG complexes with either calcitriol or doxercalciferol reduced PTH release by 97.9 ± 
2.9 % in all 7 of the T-PTG complexes. Washout of the vitamin D compounds resulted in 
partial recovery of the PTH levels to 26 ± 23 % of the baseline; total time in culture=12d. 
No difference was observed between calcitriol or doxercalciferol in either experiment. To 
further investigate the role of the thyroid in suppression of PTH by calcitriol, PTGs were 
dissected free from its thyroid tissue, and then both the PTG and the thyroid tissue were 
co-cultured in the same well (T+PTG; n=4). Treatment with calcitriol reduced PTH levels 
in all T+PTG co-cultures by 71.8 ± 12.1 % at 2d after treatment, and 90.0 ± 2.4 % at 3d 
after treatment. Washout resulted in a complete reversal of PTH suppression (120 ± 49 
% of the baseline); total time in culture=14d. These observations indicate that the thyroid 
gland can potentiate or preserve the regulation of PTH by calcitriol. Identification of the 
thyroid-derived co-regulator(s) is underway.
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A Randomized Trial of Cholecalciferol Compared to Doxercalciferol for the 
Treatment of Hyperparathyroidism in Vitamin D Deficient CKD Patients  
Akber Saifullah, Robert LaClair, Sohail Usman, Zhangsheng Yu, Sharon Moe.  
Indiana Univ and Roudebush VAMC, Indianapolis, IN.


KDOQI recommends the trial of cholecalciferol or ergocalciferol in vitamin D deficient 
patients with CKD stages 3 and 4 with hyperparathyroidism. However, no randomized trials 
have compared such ‘nutritional’ to ‘active’ vitamin D sterols. We conducted a randomized, 
blinded 3 month trial in vitamin D deficient CKD 3 & 4 patients with PTH above the 
KDOQI target. We compared cholecalciferol (4000 IU/day x 1 month, then 2000 IU/day) 
to doxercalciferol (1 mcg/day). Twenty-two subjects were randomized to cholecalciferol 
(C) and 25 to doxercalciferol (D), with no difference in baseline age, gender, race or lab 
tests with the exception of a higher eGFR in the D group (36 vs.30 ml/min, p=0.02). By 
intention to treat analysis, there was a significant increase in the vitamin D level in the C 
group (14 ± 6 to 37 ± 10 ng/ml, p< 0.001), but no change in the D group. PTH decreased 
in the D group (107 ± 44 to 80 ± 49 pg/ml, p=0.006) but not in the C group (109 ± 43 
to 96 ± 49, p=0.15). The D group lowered the PTH 27 ± 34 % (p=0.002) whereas the C 
group lowered the PTH 10 ± 31% (p=0.16; between groups p=0.11). The serum calcium 
increased in the D group from 9.1 ± 0.8 to 9.5 ± 0.9 mg/dl (p=0.04), there was no change 
in the calcium in the C group. Three patients (2 in D, 1 in C) developed hypercalcemia 
(>10.5 mg/dl), all at the final study visit. The urine calcium/creatinine ratio was low and 
not different between the groups. There was no change in the serum phosphorus. By CKD 
stage, the decrease in PTH in response to C was -15 ± 30% in stage 3, and -1 ± 33 % in stage 
4. The vitamin D levels increased in those treated with cholecalciferol by 105% in white 


subjects, but 38% in black subjects, but the PTH decreased more in black subjects compared 
to whites. In summary, in this prospective randomized trial, doxercalciferol, compared to 
cholecalciferol demonstrated greater efficacy in PTH lowering in CKD 3/4 patiens. Larger, 
long term studies are needed to demonstrate long term efficacy and safety, further evaluate 
racial differences, and to evaluate non-mineral related effects of vitamin D.
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Regulation of the Parathyroid Gland 1α-Hydroxylase In Vivo and In Vitro  
Cynthia S. Ritter, Gregorio Sicard, Alex J. Brown.  Renal Division, Washington 
Unversity School of Medicine, St. Louis, MO.


Parathyroid glands express the vitamin D 1α-hydroxylase (1αOHase) and can produce 
calcitriol as an autocrine regulator of parathyroid function. We previously reported that 
the 1αOHase expression is increased in hyperplastic parathyroid glands of uremic rats, 
particularly in areas of active cell proliferation. To further understand the regulation of 
the parathyroid 1αOHase, we examined the regulation of the enzyme in cultured human 
parathyroid cells. Cyclic-AMP is an important inducer of the renal 1αOHase. We found 
that dibutyryl-cAMP (2 mM, 1h treatment) enhanced the expression of parathyroid 
1αOHase mRNA as assessed by qPCR (+60%, p < 0.05). Although the renal 1αOHase 
is suppressed by high dietary Ca, direct effects of Ca on 1αOHase expression in renal 
cells have not been detected. We found that high extracellular Ca (2.5 vs. 0.5 mM, 24h 
treatment) increased the expression of 1αOHase mRNA in parathyroid cells (3.9-fold, p 
< 0.05). We confirmed the recent report (Krajisnik, JCEM 2007) that FGF-23 (100 ng/
ml, 1h treatment) can increase parathyroid 1αOHase mRNA (2.3-fold increase, p < 0.01), 
which is opposite of the regulation observed for the renal 1αOHase. We also extended our 
in vivo rat studies to hyperplastic human parathyroid glands, which display much more 
cellular heterogeneity than the rat glands. Notably, hyperplastic human parathyroid glands 
(but not those from uremic rats) contain a high content of oxyphil cells, which are derived 
from chief cells and continue to express PTH, calcium-sensing receptor and vitamin D 
receptor. Immunohistochemical staining revealed a much higher level of expression of the 
1αOHase in oxyphils cells compared to chief cells. Coupled with the recent observation that 
calcimimetic treatment associates with increased oxyphil content (Lamonte et al, CJASN 
2008) and our finding that calcium enhances 1αOHase expression, these results suggest 
that calcimimetics may increase the parathyroid 1αOHase and calcitriol production, which 
could contribute to the suppression of PTH in CKD.
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Doxercalciferol Has Improved Therapeutic Window for Lowering PTH with 
Less Impact on Serum Calcium Relative to Calcitriol  Russell Gotschall, 
Brian Kelley, Joseph H. Boulanger, Yves Sabbagh, William Canfield, Cynthia 
M. Arbeeny, Susan C. Schiavi.  Endocrine and Renal Sciences, Genzyme 
Corporation, Framingham, MA.


Replacement therapy using an active analogue of Vitamin D is a common therapeutic 
strategy for management of hyperparathyroidism associated with CKD. Analogues such as 
doxercalciferol (1α vitamin D2) have been developed with the goal of reducing PTH levels 
while minimizing hypercalcemia associated with vitamin D administration. Doxercalciferol 
requires 25-hydroxylation in the liver for bioactivity whereas calcitriol is a fully active 
vitamin D analogue. These differences translate into altered pharmacodynamic properties 
of doxercalciferol. Depending on the mode of administration, the serum half life values for 
calcitriol in humans and rodents ranges between 4 and 6 hours whereas the serum half-life 
for doxercalciferol ranges from approximately 24 to 34 hours. Serum calcitriol levels rise 
and decline rapidly, resulting in peak concentrations that are significantly higher than that 
for doxercalciferol. In contrast, exposure to doxercalciferol appears to mimic physiological 
levels of circulating 1,25(OH)2D3. To assess whether the unique pharmacokinetic properties 
of doxercalciferol translates into improved potency for PTH inhibition with reduced effects 
on serum calcium levels, calcitriol or doxercalciferol was administered ip to normal rats 
at doses ranging from 30 to 300 ng/kg. Serum was collected at various timepoints over 
48 hours and serum PTH and calcium were determined, and values were calculated as 
area under the response curve. At equivalent doses based on ng/kg, PTH reduction was 
approximately 2-fold greater with doxercalciferol relative to calcitriol. Calcitriol induces 
an overall 2 to 4-fold increase in serum calcium levels relative to that of doxercalciferol. 
Taken together these data suggest that doxercalciferol has lower impact on serum calcium 
relative to calcitriol with improved inhibition of PTH.


Disclosure of Financial Relationships: employer: Genzyme Corporation.
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Oral Calcitriol Versus Oral Alfacalcidol for Treatment of Secondary 
Hyperparathyroidism in Chronic Hemodialysis Patients: A Randomized 
Single-Blinded Controlled Trial  Kraiwiporn Kiattisunthorn, Artit Indranoi, 
Kittikarn Wutyam, Nalinee C. Premasathian, Somkiat Vasuvattakul.  Internal 
Medicine, Siriraj Hospital, Mahidol University, Bangkok-noi, Thailand.


Background: Secondary hyperparathyroidism is a significant complication in patients 
with chronic kidney disease. Oral calcitriol and alfacalcidol are used extensively around the 
world, but there is little published data comparing the efficacy and tolerability of these two 
types of vitamin D. This comparative study was undertaken in order to determine whether 
calcitriol provides a therapeutic advantage to alfacalcidol.
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Methods: A single-blind stratified randomized study compared the effectiveness and 
safety of oral alfacalcidol and calcitriol in suppressing parathyroid hormone (PTH). A 
total of 32 hemodialysis patients were stratified according to hemodialysis frequency and 
PTH levels and randomized to receive either calcitriol or alfacalcidol in a dose-escalating 
fashion for up to 24 weeks. The initial dose of alfacalcidol was double-timing of initial 
dose calcitriol.


Results: At baseline, serum calcium, phosphorus and PTH level were not different 
between 2 groups. PTH levels at 24-week were 302±252 pg/ml and 312±313 pg/ml in 
calcitriol and alfacalcidol group, respectively (p=0.65). The percentage of patients who 
achieved PTH target (< 300 pg/ml) increased progressively from start to the end of treatment 
(82% for calcitriol and 67% for alfacalcidol, p=0.47). Serum calcium levels were 9.3 ± 0.7 
and 9.4 ± 1.1 mg/dl (p= 0.56); serum phosphate levels were 5 ± 1.2 mg/dl and 5.4 ± 1.4 
mg/dl (p=0.4); calcium x phosphate product were 53.7 mg2/dl2 and 59.9 mg2/dl2; dose of 
calcium carbonate were 3123 ±1832 and 3679 ±1232 mg/day (elemental calcium were 1249 
± 732 and 1471 ± 492 mg/day; p=0.29) in calcitriol and alfacalcidol group, respectively. 
The mean dose of investigatory drugs were 4.4 µg/week for calcitriol and 6 µg/week for 
alfacalcidol (p<0.0001).


Conclusions: Alfacalcidol can be used for controlling secondary hyperparathyroidism 
with adjusted dose of 1.5 times of that of calcitriol. Serum calcium, phosphorus and calcium-
phosphorus product were not different between the two regimens.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Increasing Doses of Vitamin D3 (cholecalciferol) on Inflammatory, 
Nutritional and CKD-MBD Parameters in Chronic ESRD Patients: 
A Prospective Three Year Single Centre Follow Up Study  Frank-Peter 
Tillmann,1 C. Korte,1 L. Figiel,1 M. Jäger.2  1Nephrologisches Zentrum Emsdetten, 
Emsdetten, Germany; 2Klinik für Orthopädie, Heinrich Heine Universität, 
Düsseldorf.


25-OH-D3 deficiency is highly prevalent in ESRD pts and thought to be associated 
with secondary hyperparathyroidism and markers of nutrition and inflammation. K/DOQI 
guidelines recommend vitamin D3 supplementation to reach 25-OH-D3 levels of >30 
ng/ml. From July 2006 to June 2009 we prospectively evaluated long-term effects of 
increasing doses of cholecalciferol on inflammatory, nutritional and CKD-MBD markers 
in a cohort 73 ESRD pts.


Methods: 111 pts entered the study. 73 completed the three year follow-up period. Only 
patients with complete datasets were included. Major pt characteristics at study entry were: 
67,8 yr age, 47,9% males, 23,3% diabetics, 41,1% CAD, 21,9% POD, 11% with prior PTx 
operations, ESRD vintage 6,9 yr, 19,2% on coumadin, Kt/V 1,41, URR 69,1%, HD session 
time 283 min, BW 72,8 kg. In the 1 year all pts received 20.000 U of cholecalciferol/month, 
during the 2 year dosage was increased to 40.000 U per month, in the 3 year only pts not 
reaching recommended target levels >30 ng/ml (n=8) were prescribed 80.000 U per month. 
Blood drawings were performed every three months, 25-OH-D3 levels were measured once 
a yr. Means of the 1 yr were compared to means of the 2 and 3 yr using ANVO testing for 
continous variables, a p < 0,05 was considered significant.


Results: Table 1 depicts results (mean, std, p-value).


Conclusion: 20.000 U of cholecalciferol per month were not sufficient to reach 
recommended 25-OH-D3 levels in >90% of the cohort, increasing supplementation to 
40.000 U per month led to target values of >30 ng/ml in >85% of pts, although some pts 
needed higher dosages. No negative effect of increasing dosages on calcium and phosphate 
levels could be found.


Disclosure of Financial Relationships: nothing to disclose
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Change Oral Calcitriol for Oral Paricalcitol in Peritoneal Dialysis Patients 
for Secondary Hyperparathyroidism Treatment  Jesus Montenegro, Iñaki 
Cornago, Isabel Gallardo, Paula Garcia-Ledesma, Ainhoa Hernando, Isabel M. 
Martínez, Iñaki Minguela, Rosa I. Muñoz.  Nephrology, Galdakao Hospital, 
Bilbao, Vizcaya, Spain.


There is an uncertainty about the equivalence 4:1 Paricalcitol to Calcitriol being safe
In order to prove this, a prospective study was designed with 26 peritoneal dialysis 


patients. Out of these 26 patients (with an average age of 63), 24% women. They were all 


previously treated with calcitriol and reconverted to paricalcitol with the equivalence of 
0.25mcg of Calcitriol to 1mcg of Paricalcitol


The clinical parameters analyzed were the following: itches; asthenia; cephalalgia; 
thirst; dry skin; hypertensión l and dose of binders of phosphates. The following parameters 
were observed -60,-30 and 0 days treated with calcitriol and +15, +30 and +60 days of 
treatment with paricalcitol: residual renal function (RRF), Proteinuria, total Calcium, 
Ca++, P, CaxP, alkaline phosphatase, PTH, Kt/V de urea, take of protein (pcr), PCR and 
Hemoglobine


The take of binders of phosphate and Cinacalcet did not vary in neither of the two 
periods. In the day 0 the average of calcitriol was of 0.20 mcg/day and in the day +30 
the Paricalcitol was 0.82 mcg/day. There were no significant statistic differences: Kt/V of 
urea; alkaline phosphatase, PCR, proteinuria, RRF, pcr, serum P, total calcium and Ca++. 
Nevertheless the PTH decreased significantly when changed to Paricalcitol. You can observe 
this in the following table.
Parameters Day 0 Day +30 Day +60
PTH (pg/mL) 170±125 127±63 123±47♦
Total calcium(mg/dL) 9.33±0.66 9.32±0.76 9.31±0.60
Ca++ (mg/dL) 4.79±0.27 4.80±0.31 4.80±0.26
P (mg/dL) 4.78±1.08 4.50±0.79 4.64±0.90
•p<0.05 


The hypercalcemia and hyperphosphoremia episodes were more frequent during the 
calcitriol period even though they weren’t significant.


The PTH was significantly lowered during the paricalcitol period, with no treatment 
differences that could affect the PTH levels. In conclusion, Paricalcitol seems to have a 
more powerful action over the suppression of PTH and is well tolerated over patients in 
peritoneal dialysis treatment
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Predictors of New Onset Vitamin D Deficiency in a General Population 
Cohort: Follow Up Form Study in Early Evaluation of Kidney Disease 
(SEEK)  Adeera Levin,1,2 Melina Le Barbier,1 Ognjenka Djurdjev,1 Dennis 
Andress.3  1BC Renal Agency; 2University of BC; 3Abbott Laboratories.


This analysis describes incident VD deficiencies, of both 125D and 25D in isolation 
and in combination in a US general population cohort with CKD.


Adult pts with eGFR of 15-60 ml/min (MDRD) were prospectively enrolled from 150 
sites. Blood was obtained for intact PTH, calcium (Ca), phosphorus (P), 25-hydroxyvitamin 
D (25-D), 1,25 (OH)2D3 (1,25-D) and bone alk phos (BAP at baseline(BL) and 12 mo.


1256 pts were available for 12 mo follow-up(FU). Reasons for drop out included 
death, withdrawal of consent, and lost to follow up: these pts were more likely to be AA, 
have more CVD events, higher PTH levels, lower eGFR, and lower levels of 125D and 
25 D at BL visit.


The cohort had a mean eGFR of 48.8 ml/min, mean age of 70 y; 48% were male, and 
10% were AA. The mean BL values for 125VD and 25VD were 32.2 pg/ml and29.7 pg/
ml respectively; mean PTH value was 71.9 pg/ml.


58% of the cohort commenced with normal 25VD and 125VD levels at BL, 65% had 
stable unchanged levels, while 3.5% developed low values of both, 25.4% developed low 
125VD while maintaining normal 25VD levels, and 5.7% developed low 25VD levels 
while maintaining normal 125 VD levels. The predictors of deficiency of any parameter 
included diabetes (OR 2.4<.0001) eGFR at baseline (x 10 ml) OR 0.97 <.0001; and se 
Albumin (x1 g/dl) OR 0.29 >.0001. Those who developed new 125D deficiency had lower 
eGFR, Albumin and diabetes. However those wtih 25 VD deficiency and N 125D were 
more likely to be on steroids (OR 4.4 p<0.01), had higher BMI (OR 1.1 p<.002), and 
lower Hb (OR 0.8, p<.002)


This unique analysis identifies in a general untreated population, the natural evolution of 
125 D and 25D deficiencies, using current lab threshold values. More pts develop new125D 
deficiency compared to isolated 25D deficiency, and that despite normal values of 25D, 
those with CKD can develop 125D deficiency.


This adds credence to the hypothesis that 125D deficiencies may be directly attributable 
to CKD. Further exploration is warranted to identify optimal therapies in this population 
cohort.


Disclosure of Financial Relationships: grant/research support: Abbott, Amgen, Shire, 
Genzyme, Ortho; scientific advisor: Abbott, Amgen, Shire, Genzyme, Ortho.
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Seasonal Variation in 25 (OH)D Levels Is Attenuated in CKD  Chhavi Gupta,1 
Byron Danielson,2 Orlando M. Gutierrez.1  1Nephrology, Univ of Miami, FL; 
2Univ of North Dakota.


Intro: Patients with CKD have increased risk of 25(OH)D deficiency, but the 
mechanisms underlying this association are poorly understood. Little is known about 
seasonal variation in 25(OH)D levels in CKD vs. non-CKD patients.


Methods: We retrospectively examined seasonal variation in 25(OH)D levels and 
prevalence of 25(OH)D deficiency (≤ 20 ng/ml) in 97 CKD vs. 97 non-CKD outpatients 
in North Dakota (ND) with available 25(OH)D measurements during one calendar year. 
ANOVA with Tukey correction was used for the main analyses.


Results: CKD subjects were older (68±16 vs. 52±14, P<0.01) and had lower eGFR 
(61±28 vs. 92±24, P<0.01) than non-CKD; otherwise, the groups did not significantly 
differ. There was a trend towards lower mean 25(OH)D levels in CKD compared to non-
CKD (22±12 vs. 25±13 ng/ml, P=0.06). Furthermore, CKD subjects were significantly 
more likely to have vit D deficiency than non-CKD (51 vs. 34%, P=0.02). In the overall 
sample, ergocalciferol use was associated with higher 25(OH)D levels (β 7.4, P<0.01). In 
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addition, 25(OH)D displayed seasonal variation, with the highest levels noted in summer 
and the lowest in the spring. Importantly, the relationship between 25(OH)D and season was 
modified by CKD (P for interaction 0.09)-whereas 25(OH)D levels in non-CKD patients 
correlated significantly with season, CKD patients did not show seasonal variation (Table). 
Similar differences were noted with respect to the prevalence of 25(OH)D deficiency by 
season in CKD vs. non-CKD (Table). Adjusting for age and ergocalciferol use did not 
mitigate these relationships.


Conclusion: In this sample of community-dwelling adults in ND, seasonal variation in 
25(OH)D was attenuated in CKD. Whether these findings are owing to defects in cutaneous 
synthesis of 25(OH)D or decreased exposure to sunlight or dietary vit D in CKD patients 
is unclear. Further studies are warranted to explore potential mechanisms.


Summer Fall Winter Spring P
Non-CKD (N=97)
N 18 18 21 37
25(OH)D 32 ± 14 26 ± 9 23 ± 9* 22 ± 13* <0.01
% Vit D deficient 23 24 37 47 0.03
CKD (N=97)
N 27 17 19 34
25(OH)D 22 ± 13 22 ± 11 21 ± 12 23 ± 11 0.95
% Vit D Deficient 56 61 52 46 0.4
*P < 0.05 compared to summer
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Response to K/DOQI Recommended Ergocalciferol Treatment in Children 
in with Chronic Kidney Disease and Hypovitaminosis D  Shina Menon, 
Rudolph P. Valentini, Tej K. Mattoo.  Pediatric Nephrology, Children’s Hospital 
of Michigan, Detroit, MI.


Objectives: To assess the determinants of response to ergocalciferol treatment in 
children with Chronic Kidney Disease


Methods: We studied 63 patients followed in the the Children’s Hospital of Michigan. 
Included in the study were 25 children on chronic dialysis, 23 with CKD stages 2-4 and 15 
children post renal transplant. There were 18 Caucasian and 45 non-caucasian (38 African-
American, 6 Arabic and 1 Hispanic) patient. Their ages ranged from 1 to 19.6 (mean 12.3 + 
4.7) years; 36 were males and 26 were females. 25(OH) D3 level was checked in all patients. 
The definitions for vitamin D insufficiency and deficiency as well as its treatment were in 
accordance with the K/DOQI Clinical practice guidelines for bone metabolism in children 
with Chronic Kidney Disease. The level of 25(OH)D3 for all patients were determined at 
ARUP Laboratories using chemiluminiscent assay respectively.


Results: The mean pre-treatment 25(OH)D level was 14.4 + 5.6 ng/mL. The mean 
level after standard treatment with ergocalciferol was 23.1 + 9.5 ng/mL. Only 14 children 
were able to achieve normal (>30ng/ml) levels of 25(OH)D post treatment. The 2 groups 
(responders and non-responders) were compared. There was no difference in the pre-
treatment levels (16.3 vs 13.8 ng/mL, p=0.07) or age (11.7 vs 12.2 years, p=0.67) or gender. 
There was a significant difference in the distribution of race between the 2 groups. 44.4% 
of caucasians were able to attain normal 25(OH)D levels post treatment as compared to 
only 13.1% of non caucasians (p=0.007).


Conclusions: Vitamin D deficiency is common in children with CKD. The ergocalciferol 
dose recommended by K/DOQI is not sufficient to normalize the Vitamin D levels in 
children, particularly in the non-caucasian population. The guidelines may need to be 
revised for appropriate management.
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Clinical and Demographic Characterstics Predict Vitamin D Deficiency 
in Dialysis  Ishir Bhan,1 Hector Tamez,1 Jun Ye,1 Elizabeth Ankers,1 Ravi 
Thadhani.1  1Department of Medicine, Renal Unit, Massachusetts General 
Hospital, Boston, MA; 2; 3.


Background: Deficiency of 25-hydroxyvitamin D is common in patients with end-stage 
renal disease on hemodialysis (ESRD), but the risk factors and biological importance of 
this deficiency remain unclear.


Methods:Using a subset of the Accelerated Mortality on Renal Replacement (ArMORR) 
cohort of incident dialysis patients, 1235 patients with 25-hydroxyvitamin D were identified. 
A representative subset (n=908) was split into a training and testing set. Predictive models 
were generated from clinical and demographic data using regression, a neural network 
protocol, and a predictive tree and 3 thresholds for vitamin D deficiency.


Results: The most powerful model was a 7-variable regression model which identified 
black race, albumin ≤ 3.5 g/dL, female sex, winter dialysis initiation, calcium ≤ 8.5 mg/dL, 
diastolic blood pressure > 83 mm Hg, and ESRD due to diabetes as predictors of vitamin D 
deficiency (25-OH vitamin D < 20 ng/mlL) with a C-statistic of 0.7. A simplified 4-variable 
model performed nearly as well (C-statistic 0.69). Conclusion: Race, serum albumin, sex, 
and season can predict risk of vitamin D deficiency in ESRD.


Predicting 25-OH vitamin D deficiency (< 20 ng/mL)
Model Sens Spec PPV NPV
Full model: Black, female, winter HD initiation, albumin ≤ 
3.1, Ca < 8.5, DBP > 83 mm Hg, diabetes 1.5% 100% 100% 42%
Limited model: Black, female, albumin < 3.1, winter HD 
initiation 2.9% 100% 100% 42%
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Vitamin D Status in Children with CKD Is Similar to the Healthy Population  
Sofia Feinstein, Rachel Becker-Cohen, Efrat Ben-Shalom, Choni Rinat, Nomi 
Meislish, Yaacov Frishberg.  Pediatric Nephrology, Shaare Zedek Medical 
Center, Jerusalem, Israel.


Vitamin D deficiency is prevalent among adults with CKD. There is less data on 
vitamin D metabolites status in children. In this study we assessed plasma active vitamin 
D metabolites concentration in relation to other factors of calcium-phosphorus metabolism, 
in children and young adults with CKD 2-4 and with impaired graft function following 
renal transplantation (CKD-RTx).


59 patients with CKD 2-4 and 42 with CKD-RTx were studied during the winter in 
Jerusalem, Israel. Mean 25(OH)D levels in children with CKD and CKD-Rtx were higher 
than in the healthy pediatric population [Korshaya 2008] (26.5±13.4, 27±9.8 ng/ml vs. 
22.1±11.6 ng/ml; p<0.05). Deficient plasma 25(OH)D levels (<20 ng/ml) were found in 
39% of CKD pts and in 16.6% with CKD-RTx. Normal levels (>30 ng/ml) were measured in 
42.4% and 35.7%, respectively. In the CKD-25(OH)D deficient group there was a significant 
proportion (26%) of proteinuric patients (UTP/Cr>2). Mean UTP/Crin this group was higher 
than in CKD patients with 25(OH)D levels >20 (p<0.02) and CKD-RTx patients. There 
was a high proportion of patients with religious dress code restricting sun exposure (56.5% 
and 28.5% in the CKD- and CKD-RTx- 25(OH)D deficient groups). In these subgroups, 
plasma 25(OH)D concentrations were significantly lower (p<0.01) compared with those 
exposed to sun. Treatment with low doses of vitamin D (400 IU daily) corrected 25(OH)
D deficiency and rarely caused hypercalciuria.1,25(OH)2D levels were normal or high in 
87.5% of CKD 2-3 patients not on vit D therapy, with normal or mildly increased (<200 
pg/ml) PTH concentrations. Rachitic bone changes were seen in only 14.3% of pts with 
25(OH)D deficiency and in 6.9% of pts with levels >20.


Although 25(OH)D deficiency is prevalent in children with CKD, it is similar to the 
normal population. In sunny Jerusalem 25(OH)D deficiency is mainly determined by the 
proportion of pts with insufficient sun exposure due to religious dress code. Our data does 
not support the notion that supplementing with 1,25(OH)2D is indicated in children with 
CKD and mild secondary hyperparathyroidism.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Cholecalciferol Supplementation on Mineral Metabolism 
Parameters in CKD Patients with Vitamin D Deficiency  Miriam Garcia-
Lopes,2 Roberta Pillar,1 Lillian Rocha,1 Maria Eugenia Canziani,1 Aluizio 
Carvalho,1 Sergio Draibe,1 Lilian Cuppari.1  1Medicine – Division of Nephrology, 
Federal University os São Paulo, Brazil; 2Medicine – Nutrition Program – 
Division of Nephrology, Federal University os São Paulo, Brazil.


It has been suggested that vitamin D [25(OH)D] deficiency may contribute to secondary 
hyperparathyroidism in CKD patients and that the replacement of vitamin D could 
attenuated the increase of PTH levels.The aim of this study was to evaluate the effects 
of cholecalciferol supplementation on parameters of mineral metabolism in non-dialysis 
dependent CKD patients with deficiency of vitamin D [25(OH)D<15ng/mL]. This study 
included 33 patients (22 female,33%diabetics) with vitamin D deficiency on CKD stages 
3 and 4. No patient was in use of phosphate binders or any type of vitamin D at baseline. 
Patients received 50.000IU of cholecalciferol weekly to achieve 25(OH)D levels>30ng/
mL and then 50.000IU monthly. The accumulated dose of cholecalciferol in the 6-month 
period was 935,200±268,600IU.Thirty-two patients attained 25(OH)D levels>20ng/mL 
and 20 of them reached levels>30ng/mL.Only 3 patients used phosphate binder during 
the follow-up.
Results


Baseline 6 months P
25(OH)D (ng/mL) 11.3±2.7 38.2±11.7 <0.01
1.25(OH)2D (pg/mL) 45.2±21.4 47.5±25.9 0.86
Intact PTH (pg/mL) 116 (66-170) 100 (71-147) 0.04
FGF-23 (pg/mL) 63 (34-84) 54 (26-112) 0.51
Alkaline phosphatase (U/L) 86 (76-119) 78 (60-108) <0.01
Serum ionized calcium (mmol/L) 1.29±0.05 1.29±0.06 0.55
Serum phosphorus (mg/dL) 3.8±0.6 3.9±0.8 0.56
Creatinine clearance (mL/mim) 35±12 31±14 0.02
Urinary protein (g/24h) 0.8±0.1 0.7±0.1 0.39
Urinary calcium (mg/24h) 41±35 53±50 0.04
Urinary phosphorus (mg/24h) 472±157 442±181 0.30
Mean±SD or median (interquartiles) 


These results show that treatment with cholecalciferol is efficient in the improvement 
of vitamin D status. The increase in 25(OH)D resulted in a decrease of PTH and alkaline 
phosphatase with no adverse effects on phosphorus metabolism even with a decreasing 
renal function.
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125 Vitamin D Deficiency (125D), and Not 25 Vitamin D (25D), Predicts 
Incident Hyperparathyroidism (HPTH) in a General Population Cohort 
with CKD  Adeera Levin,1,2 Melina Le Barbier,1 Ognjenka Djurdjev,1 Dennis 
Andress.3  1BC Provinical Renal Agency; 2University of British Columbia, 
Vancouver, Canada; 3Abbott Laboratories Inc.


This analysis examines predictors of incident HPTH over 12 mo follow up (FU), in a 
general population cohort of 1814 US pts with CKD.


Adult subjects with eGFR of 15-60 ml/min (MDRD) were prospectively enrolled from 
150 US sites. Blood for intact PTH, calcium (Ca), phosphorus (P), 25-hydroxyvitamin D 
(25D), 1,25 (OH)2D3 (1,25D) and bone alk phos (BAP) was collected at BL and 12 mo.


1256 pts completed FU. Reasons for drop out included death, withdrawal of consent, 
and lost to FU. Those not available were more likely to be AA, have more CVD events, 
higher PTH levels, lower eGFR, and lower levels of 1,25D and 25D at BL.


At BL, the mean eGFR was 48.8 ml/min, mean age was 70y; 48% were male, and 10% 
were AA. Mean values for 1,25D and 25D were 32.2 pg/ml and 29.7 pg/ml respectively; 
mean PTH value was 71.9 pg/ml. Those with HPTH at BL had significantly lower 1,25D 
(28.8 vs. 33.3) and 25D (25.0 vs. 31.7) levels (p<.0001)


Of those 63% with normal PTH (NPTH) at BL, 15.9% developed HPTH at 12 mo. 
Predictors of new HPTH include male gender (OR=2, p<0.003), BAP (OR=21, p=.016), 
low 25D <15pg/ml (OR=0.3, p=.002), lower eGFR(OR x10ml/min=0.96 p<.0001), lower 
Hb (OR x5 g/L=0.8 p=0.16) and lower serum albumin (OR x1g/dl=0.4 p=0.019).


Pts who developed new HPTH had significant differences in the prevalence of abnormal 
constellations of 25D and 1,25D; low 1,25D with either normal or low 25D comprised 
45%, significantly more than those who maintained NPTH (33%) (P=.0001). Values of 
1,25D (<25pg/ml) predicted HPTH, relative to normal 1,25D at BL; similar trends in 25D 
were not significant.


Further exploration is required into the natural history and changes in HPTH, with 
emphasis on the importance of 1,25D vs. 25D in those with CKD.


Disclosure of Financial Relationships: grant/research support: Abbott, Amgen, 
Ortho,Shire, Genzyme; scientific advisor: Abbott, Amgen, Ortho, Shire, Genzyme.
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High Prevalence of Vitamin D Deficiency but Not 1,25OHD3 in Chronic 
Kidney Disease in North of Spain. A Single Center Experience  Secundino 
Cigarran,1 Montserrat Pousa,1 María Jesús Castro,1 Francisco Coronel,2 
Guillermina Barril.3  1Nephrology, Hospital Da Costa, Burela, Lugo, Spain; 
2Nephrology, Hospital Clínico Universitario San Carlos, Madrid, Spain; 
3Nephrology, Hospital Universitario de la Princesa, Madrid, Spain.


Vitamin D is recognized as an important role in health and disease by the discovery of 
the existence of vitamin D receptors in many body tissues which also possess the ability 
to convert the primary circulating form, 25 (OH)D to active 1.25 (OH)-2 D. Its deficiency 
may be a risk for autoimmune diseases, cardiovascular diseases, and cancer.


The aim of this cross-sectional study was to assess the prevalence of hipovitaminosis 
D in our CKD unit. 442 patients with CKD stage I -IV, were included in the study. None 
received Vitamin D analogues. Levels of 25OH vitamin D measured by immunoabsorbent 
enzyme linked, 1.25 (OH)2 D by radioimmunoassay, parathormone (PTH). Bone 
metabolism, nutritional status, anaemia, inflammation and cardiovascular risk factors 
(UACR, Fibrinogen) were analyzed. Bioelectrical impedance analysis was performed with 
BIA-EFG (Biomednet. Akern. Firenza Italy).Data were processed with manufacturer´s 
software and analyzed with SPSS 16.2. Continuous variables were analyzed with Student´s 
t-test. Correlation between variables was tested as appropriate. P<0.05 was considered 
significant.


Vit D deficiency (<15 ng/ml) was detected in 75.8%, insufficiency (15-29 ng/ml) in 
14.6% of patients. 1,25OH level was normal (15-35 pg/ml) in 90.5% and only 9.5% were 
insufficiency (<15 pg/ml). A strong negative correlation was noted between Vit D and 
PTH, 1,25OH, fibrinogen and UACR. No other significant correlation was found with 
other variables.
Bivariate correlation 25 OH D (N=442)
Variable Pearson´ corelation p
PTH (pg/ml) -188 .001
1,25 OH D (pg/ml) 158 .006
Fibrinogen (mg/dl) -124 .039
UACR (mg/gr) -191 .004


Vitamin D deficiency with 1,25OH normal level is highly prevalent in CKD patients 
in North of Spain. The clinical significance of this deficiency and the potential effects 
derived from vitamin D supplementation in this population require further study in special 
to assess the effect on PTH


Disclosure of Financial Relationships: nothing to disclose
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Vitamin D Stores in CKD5: Does 25-OH D Status Influence Management of 
HPTH in Dialysis Patients?  Kotagal Shashi Kant,1,2 Heather J. Duncan,1,2 Julie 
M. Hennessy.2  1Nephrology & Hypertension, Univ Cincinnati Coll Medicine, 
Cincinnati, OH; 2Dialysis Clinic, Inc., Cincinnati, OH.


The association of abnormal bone and mineral metabolism and hyperparathyroidism 
(HPTH) and cardiovascular disease in CKD5 is increasingly evident. NKF-DOQI guidelines 
recommend correction of 25-OH D deficiency in CKD 3 and 4 but anephric status and high 
VDR affinity of 1,25 D analogs make the status of 25-OH D unclear in CKD5. However, 
1,25 D analogs (i.e., calcitriol, doxercalciferol, paricalcitol) alone increase Ca and PO4. 
The kidneys are the main site for 1,25 D synthesis, but the parathyroid and other tissues 
have 1 alpha hydroxylase activity. We hypothesize that adequate Vit D stores (25-OH D 
levels) might be associated with a lower PTH and 1,25 D analog doses in CKD5. 25-OH D 
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and PTH were measured simultaneously in a group of CKD5 (HD) patients on no 25-OH 
D supplementation. 25-OH D and PTH, corrected Ca, PO4 and Ca x PO4 product were 
subjected to uni and multivariate comparisons. Patients with an PTH of <500pg/mL had 
a different realtionship between PTH and 25-D OH. In patients with PTH<500, PTH and 
25-OH D were inversely related, (r2=0.34), but not so when PTH >500 (r2 = .009).
Labs by 25-OH D status
Measure 25-OH D ≥20ng/mL (n=5) 25-OH D <20ng/mL (n=19) P
25-OH D (ng/mL) 27.4 ± 2.31 9.7 ± 0.78 <.001
iPTH (ng/mL) 190.6 ± 77.16 551.5 ± 60.40 <.05
corr Ca (mg/dL) 9.8 ± 0.37 9.0 ± 0.11 <.05
Phos(mg/dL) 4.2 ± 0.86 6.3 ± 0.30 <.01
Ca x Phos 41.1 ± 8.23 59.0 ± 2.98 <.05
mean ± s.e.m.


Laboratory results were compared between patients who were categorized as Vitamin 
D replete (25-OH D; ≥20ng/mL) or deficient (<20ng/mL). Ca and Phos were statistically 
different, with corrected Ca higher and PO4 lower in the 25-OH D replete group. 
Multivariable models with demographics, dialysis dose, concomitant 1,25 D analog dose, 
calcium and PO4, and iPTH as the dependent variable will be generated. Our preliminary 
findings suggest that adequate 25-OH D stores maybe associated with lower PTH and thus, 
perhaps, 1,25 D analog dose. Systematic investigation of this concept is in order.


Disclosure of Financial Relationships: nothing to disclose
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Low Serum Levels of 1,25-Dihydroxyvitamin D, Not 25-Hydroxyvitamin 
D, Is Associated with Progression to Dialysis in Patients with Advanced 
Kidney Disease  Jessica B. Kendrick,1 Alfred K. Cheung,2,4 James S. Kaufman,3 
Tom Greene,4 William Roberts,4 Gerard Smits,1 Michel Chonchol.1  1University 
of Colorado Denver Health Sciences Center, Denver, CO; 2VASLCHCS, Salt 
Lake City, UT; 3VA Boston Healthcare System, Boston, MA; 4University of Utah, 
Salt Lake City, UT.


Purpose: To determine whether serum vitamin D levels are related to risk of initiation 
of dialysis in chronic kidney disease (CKD) patients.


Methods: The Homocysteine Study was a randomized double-blind trial evaluating 
the effects of high doses of folic acid and B vitamins on all-cause mortality and kidney 
disease progression in subjects with advanced CKD and elevated serum homocysteine 
levels. 25-hydroxyvitamin D (25(OH)D) and 1,25-dihydroxyvitamin D (1,25(OH)2D) 
levels were measured in stored serum samples obtained at 3 months in 1,133 patients with 
mainly stage 4 CKD (mean eGFR 18±7 mL/min/1.73m2) in this cohort. 25(OH)D and 
1,25(OH)2D levels were evaluated using clinically defined cutoffs (<10 ng/mL,10-30 ng/
mL and >30 ng/mL) and tertiles (<15,15-23, >23 pg/mL), respectively and as a continuous 
variable. We used Cox proportional-hazards models to examine the association between 
vitamin D levels and time to dialysis.


Results: During a median follow-up period of 3.0 years, 647 patients (57%) initiated 
dialysis. Mean 25(OH)D and 1,25(OH)2D levels were 21±10 ng/mL and 20 ±11 pg/mL, 
respectively. After adjustment for potential confounders available in the database including 
renoprotective medications, the HR in the lower two 1,25(OH)2D tertiles (1.75, 95%CI 
1.37-2.22 and 1.32, 95%CI 1.06-1.65, respectively) were higher for initiation of dialysis, 
compared with that in the highest tertile. Similarly, when evaluated as a continuous variable, 
higher levels of 1,25(OH)2D were associated with a decrease risk of dialysis initiation 
(HR 0.32, 95%CI 0.20-0.52; per log unit increase). In contrast, there was no association 
between 25(OH)D levels with initiation of dialysis (HR 1.04, 95%CI 0.70-1.53 per log 
unit increase).


Conclusions: Low serum 1,25(OH)2D level, but not 25(OH)D level, is independently 
associated with initiation of dialysis in patients with advanced CKD.
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Hypovitaminosis D and the Occurrence of Secondary Hyperparathyroidism 
(SH) in CRF and Renal Transplantation (Tx)  M. Pasquali,1 Sandro 
Mazzaferro,1 F. Citterio,2 A. Gargiulo,2 C. Carmina,1 M. L. Muci,1 G. Mandanici,1 
G. Pirrò,1 S. Rotondi,1 L. Tartaglione,1 M. Baldinelli,1 F. Pugliese.1  1Clinical 
Science, Sapienza University, Rome, Italy; 2Transplant Center, Sacro Cuore 
University, Rome, Italy.


We assayed serum 25D and 1,25 D levels in 111 CRF (age 63±15y; eGFR 40±24 ml/
min) and 136 Tx (age 50±11y; eGFR 54±21 ml/min)pts. Both metabolites were lower 
in CRF (25D 19±13 ng/ml; 1,25D 26±14 pg/ml) as compared to Tx (respectively 25±14 
ng/ml and 44±24 pg/ml;p<.0001 for both) with comparable levels of PTH (89±103 vs 
81±111 pg/ml;p=ns). Serum Ca and P were respectively lower (9,1±0,7 vs 9,7±0,8 mg/
dl, p<.0001) and higher (3,7±0,7 vs 3,3±0,8 mg/dl,p<.0001)in CRF as compared to Tx. 
Vitamin D insufficiency (D Ins)(25D<30 ng/ml) was recorded in 91 CRF (82%) and 94 
Tx (67%; p<.03). This was associated with 1,25D lower than normal in 43% CRF and 
12% Tx pts (p<.0001). In D deficient cases we compared, separately in CRF and in Tx, 
those with reduced or normal (<or>19.5 pg/ml) 1,25D. CRF cases with both 25D and 
1,25D reduction had PTH values higher than pts with normal 1,25D. A potential role for 
this difference is suggested for all the significantly different parameters: eGFR, Ca, P and 
25D. At variance, Tx pts with both 25D and 1,25D reduction had PTH values comparable 
to pts with 25D deficit only. Similarly to CRF, significant differences occurred in eGFR, 
Ca and P but not in 25D.


CRF with 25D insufficiency Tx with 25D insufficiency
Low 1,25D Normal 1,25D p< Low 1,25D Normal 1,25D p<


n° 39 52 12 82
Age 66±15 62±15 ns 51±14 51±10 ns
eGFR 25±14 48±23 .0001 35±12 58±19 .0001
Ca 8,8±0,7 9,3±0,6 .0001 8,7±0,8 9,8±0,8 .0001
P 4,3±1,1 3,3±0,6 .0001 4,0±0,8 3,1±0,7 .0001
PTH 141±144 78±67 .007 88±86 80±93 ns
25D 11±6 17±6 .0001 15±7 19±7 ns
1,25D 12±5 34±17 .0001 14±3 46±22 .0001
table1


D Ins seems more frequent in CRF as compared to Tx and is more associated with 
reduced 1,25D and increased PTH in case of severe vitamin D depletion. Tx pts seem to 
adapt better than CRF do to D Ins.
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Deficiency of Vitamin D in Advanced CKD Is Associated with Asian and 
Black Ethnicity  H. E. Watts, W. Brown, D. Gifford, M. Henriksson, C. 
Schmalnaf, D. Ashby, N. D. Duncan, P. Hill, M. Griffith.  West London Renal 
& Transplant Centre, Imperial College Kidney & Transplant institute, London, 
United Kingdom.


Vitamin D deficiency is common in patients with chronic kidney disease (CKD) 
and has been associated with increased mortality. However, little data in patients (pts) 
with advanced CKD, and in relation to ethnicity has been published. We measured 
25[OH]D levels in patients attending pre-dialysis clinics across West London. Samples 
were categorised as replete (>50nmol/L), deficient (25-49nmol/L) or severely deficient 
(<25nmol/L) by DiaSorin assay (or local equivalent). Estimated glomerular filtration rate 
(eGFR) was measured by the 4-variable MDRD (Modification of Diet in Kidney Disease) 
study equation. The use of activated vitamin D was recorded (1,25[OH]D and 1[OH]D) 
which is not detected by the assay.


256 pts were included in the study group with a mean age of 68.6 years (range 26-99). 
Mean eGFR was 16.5mls/min (range 4-25). 122 were Caucasian (48%), 91 Asian (35%) 
and 43 Black (17%).


Results: 55/256 (22%) were replete in 25[OH]D, 111/256 (43%) were deficient, and 
90/256 (35%) were severely deficient. The Black and Asian groups were significantly less 
likely to be replete than Caucasian group (p=0.002).
Table 1
25[OH]D Replete Deficient Severely deficient
Caucasian n=122 31% (n=38) 42% (n=51) 27% (n=33)
Asian n=91 16% (n=15) 40% (n=36) 44% (n=40)
Black n=43 4% (n=2) 56% (n=24) 40% (n=17)


Increasing age (>50) was associated with a trend towards deficiency but this was not 
significant even when adjusted for ethnicity p=0.504.


At the time of testing for 25[OH]D, 55% of the replete group were already being treated 
with activated vitamin D for clinical hyperparathyroidism, as were 50% of the deficient 
group and 71% of the severely deficient.


Vitamin D deficiency is common in patients with advanced CKD and is strongly 
associated with Black and Asian ethnicity. Given the increased mortality in certain ethnic 
groups associated with end stage renal disease, vitamin D deficiency may be one factor 
contributing to this increase. Trials to study the effects of replacing 25[OH]D in this group, 
as well as activated vitamin D are required.
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Vitamin D Receptor Attenuates Renal Damage in Obstructive Nephropathy  
Yan Zhang,1 Juan Kong,1 Kari E. Wong,1 Anthony Chang,2 Yan Chun Li.1  
1Medicine, University of Chicago, Chicago, IL; 2Pathology, University of 
Chicago, Chicago, IL.


Interstitial fibrosis is a hallmark of chronic renal failure and strongly correlated 
with deterioration of renal functions. The most prominent feature of interstitial fibrosis 
is the increased accumulation of extracellular matrix (ECM) in the interstitial space. 
In the unilateral ureteral obstruction (UUO) model damage of the obstructed kidney is 
characterized by tubular atrophy and development of progressive tubulointerstitial fibrosis, 
as a result of excess deposition of ECM. It is thought that the ECM proteins are produced 
from myofibroblasts mostly derived from transformation of epithelial cells, a process 
termed epithelial-to-mesenchymal transition (EMT). Recent studies have demonstrated 
inhibitory effect of vitamin D analogs on tubulointerstitial fibrosis in the UUO model; 
however, the role of the vitamin D receptor (VDR) in renal interstitial fibrosis remains to 
be determined. In this study we used VDR-null mutant mice to address this question. UUO 
was surgically introduced in VDR(+/+) and VDR(-/-) mice and the kidney was analyzed 
on day 7. Compared to VDR(+/+) mice, VDR(-/-) mice developed much more severe renal 
damage in the obstructed kidney, with marked tubular atrophy and tubulointerstitial fibrosis 
and greater elevation of fibronectin and collagen I. The induction of TGF-β, CTGF and 
MCP-1 expression in the kidney was also more dramatic in VDR(-/-) mice. The obstructed 
VDR(-/-) kidney showed greater reduction in E-cadherin expression and greater induction 
of α-SMA and Snail compared to the VDR(+/+) counterpart, indicating more robust EMT 
occurred in the mutant mice. These data suggest that VDR attenuates renal tubulointerstitial 
injury in vivo by blocking the EMT. Ang II has been shown to promote renal fibrosis. Since 
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VDR(-/-) mice have increased accumulation of Ang II within the kidney, as a result of the 
activation of the renin-angiotensin system, it is speculated that VDR may inhibit renal 
fibrosis by blocking the activation of the renin-angiotensin system in the kidney.
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Vitamin D Analogues with TGF-β Signal Inhibition Property Ameliorates 
Renal Fibrotic Lesions in UUO Mice  Keitaro Yokoyama,1 Ichiro Ohkido,1 
Ichiaki Ito,2 Akiko Murayama,2 Jun Yanagisawa,2 Tastuo Hosoya.1  1Div. of 
Kidney and Hypertension, Department of Internal Medicine, Jikei University 
School of Medicine, Tokyo, Japan; 2Graduate School of Life and Environmental 
Sciences, University of Tsukuba, Tsukuba, Ibaragi, Japan.


Vitamin D plays an important role in a variety of biologic processes such as calcium 
homeostasis, hormone secretion, cell proliferation, and differentiation. It has been reported 
paricalcitol (19-nor-1,25-hydroxy-vitamin D2), a synthetic vitamin D analogue, ameliorate 
obstructive nephropathy nephropathy, a model that is characterized by predominant 
tubulointerstitial lesions. In this study, we investigated the effect of synthetic vitamin 
D analogues (Calcitoriol, Doxercalciferol, Paricalcitol, F6-1alpha,25(OH)2) on renal 
interstitial fibrosis in mice with obstructive nephropathy induced by unilateral ureteral 
obstruction (UUO).


UUO was created in male CD-1 mice that weighed approximately 18 to 22 g. After 7 
days, treated mice and sham-operated controls were killed and their kidneys were removed 
for analysis. Moreover, to investigate the mechanism (suppressing TGF-β expression via 
smad resolution or causing activation of VDR) by which vitamin D analogues inhibited 
renal interstitial fibrosis, we performed reporter gene assay as a reporter with the firefly 
luciferase gene. Rosiglitazone, which is a PPARγ agonist that inhibit the TGF-β/Smad 
pathway, was used as positive control of inhibition of fibrosis by the compound.


The result showed among vitamin D analogues, inhibition of fibrosis (maintained 
renal tubular structure) was strongly found with compounds with TGF-β signal inhibition 
property, and was not found with compounds without TGF-β signal inhibition property. 
There was no correlation between fibrosis inhibition and VDR transcription activation of 
each compound. This result strongly suggests that interruption of TGF-β/Smad pathway 
is the cause of inhibition of renal tubular fibrosis.
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Not Serum FGF23 but 25-Hydroxyvitamin D Level Is a Significant 
Determinant of Serum N-Terminal Pro-B-Type Natriuretic Peptide in 
Predialysis CKD Patients  Takayuki Hamano,1 Naohiko Fujii,1 Kodo Tomida,1 
Satoshi Mikami,2 Isao Matsui,1 Enyu Imai,1 Hiromi Rakugi,1 Yoshitaka Isaka.4  
1Geriatric Medicine and Nephrology, Osaka University Graduate School of 
Medicine, Suita, Osaka, Japan; 2Internal Medicine, HigashiKohri Hospital, 
Hirakata, Osaka, Japan; 3Advanced Technology for Transplantation, Osaka 
University Graduate School of Medicine, Suita, Osaka, Japan.


Serum FGF23 is reported to be independently associated with left ventricular mass 
index and left ventricular hypertrophy in patients with CKD (Circulation). However, this 
study did not adjust for serum 25-hydroxyvitamin D (25D) or hemoglobin (Hb) levels. 
Our aim is to know significant determinants of serum N-Terminal Pro-B-Type Natriuretic 
Peptide (NTproBNP), indicator of LVH and volume overload and to know if the relationship 
between serum FGF23 and NTproBNP persists after adjusting for these confounders. In this 
cross-sectional observational study (OVIDS-CKD; Osaka Vitamin D Study in patients with 
CKD) at two major hospitals in Osaka, we measured full-length intact FGF23, 1-84PTH, 
25D, and calcitriol levels. We excluded those patients receiving vitamin D, since vitamin 
D increases FGF23 and decreases PTH, finally enrolling 574 CKD patients. Multivariable 
linear regression analysis revealed that lower Hb, lower body mass index, lower estimated 
GFR, advanced age, and massive proteinuria (+4 by dipstick test) were independently 
associated with higher NTproBNP. Serum 25D but not FGF23 level is a significant negative 
determinant of NTproBNP (P=0.01, model R2=0.58) adjusting for confounders. Restricted 
cubic spline model confirmed the linear relationship between 25D and log(NTproBNP). 
Given that cardiomyocytes do not have FGF receptor but vitamin D receptor, this result 
seems reasonable. Future prospective study is needed to confirm the link between vitamin 
D not FGF23 with incidence of cardiovascular disease.
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Association of Vitamin D Deficiency with NT-proBNP Levels in AMI 
Patients  Rajyalakshmi Gadi,1 John H. Lee,2 James H. O’Keefe,2 Paul Chan,2 
Fengming Tang,2 John A. Spertus.2  1Nephrology, Kansas University Medical 
Center, Kansas City, KS; 2Cardiology, Mid America Heart Inst. of Saint-Luke’s 
Hospital, MO.


Background: Vitamin D [25(OH)D] deficiency is associated with elevated BNP levels 
in hemodialysis and heart failure patients. The association of vitamin D deficiency with 
NT-proBNP, a robust prognostic biomarker of mortality and heart failure after Myocardial 
Infarction (MI), is unknown.


Methods: We studied the last 238 patients enrolled in the TRIUMPH registry, a 
prospective study of AMI patients across 20 US centers, from June-December 2008. 
Vitamin D levels were assessed by RIA and classified as normal (≥ 30ng/ml), insufficient 
(>20 and <30) or deficient (≤ 20ng/ml). NT-pro BNP levels across the 3 groups were 
compared using ANOVA and χ2 test. Pearson correlation between log NT-pro BNP and 
25(OH) D levels was obtained.


Results: No statistically significant difference in NT-proBNP levels and Vitamin D 
categories was observed.
Association of NT-pro BNP with 25 (OH) D levels (ng/ml)
 0 - 20 > 20 - < 30 ≥ 30 P value
 N = 178 N = 50 N = 10  
NT-pro BNP ≥ 150 pg/ml 167 (70%) 49 ( 98% ) 9 (90 % ) 0.468
Log NT-pro BNP 6.9 ± 1.2 6.9 ± 09 6.1 ± 1.7 0.080
NT-pro BNP     
Quartile 1 (5 to <488) 45 ( 25.3% ) 10 ( 20.0% ) 3 ( 30.0% ) 0.305
Quartile 2 (488 to <924.5) 46 ( 25.8% ) 13 ( 26.0% ) 2 ( 20.0% )  
Quartile 3 (924.5 to <1882) 40 ( 22.5% ) 14 ( 28.0% ) 5 ( 50.0% )  
Quartile 4 (1882 to 31230) 47 ( 26.4% ) 13 ( 26.0% ) 0%  


Moreover, there was no correlation (r = - 0.04, P value = 0.20) between Log NT-pro 
BNP and 25(OH) D levels.


Conclusion: No significant association between Vitamin D and NT-proBNP levels was 
observed in a contemporary cohort of AMI patients.Whether this reflects the significant 
impact of acute myocardial injury on NT-proBNP, such that the impact of Vitamin D was 
obscured, or a limited impact of Vitamin D on NT-proBNP in the setting of coronary disease 
is unknown.The association of Vitamin D and NT-proBNP levels in follow-up after MI 
needs to be assessed in future work.
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Examining Survival Benefits of Higher Doses of Paricalcitol in Hemodialysis 
Patients: Propensity Score Matching and Overadjustment Bias  Jessica E. 
Miller,1 Elani Streja,1 Joni Ricks,1 Keith Norris,1 Allen R. Nissenson,2 Csaba 
P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, LABioMed 
at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CA; 3Salem VA, Salem, 
VA.


Many epidemiologic studies have indicated survival benefits of active vitamin D 
including paricalcitol in hemodialysis (HD) patients (pts). It is not clear whether higher 
paricalcitol dose is associated with even greater survival. In the 5-yr (7/2001-6/2006) 
cohort of DaVita MHD pts, we examined death hazard ratios (HR) of low (>0 to <10 
mcg/wk) vs. high (>10 mcg/wk) paricalcitol using propensity score (PS) and incidence 
density matching. The PS was created as the likelihood (0.01 to 0.99) of receiving low 
vs. high dose based on age, sex, black race, diabetes, vintage, Kt/V, Kru, and serum PTH, 
phosphorus and calcium. Then, the 2 groups were 1:1 matched on sex, diabetes, age (+/- 5 
yrs), state (address), PS (+/- 0.05), black race (vs. others), vintage, and baseline calendar 
quarter (1 to 20). Out of 28,914 pts in the low dose and 39,368 pts in the high dose group, 
14,414 pts (7,212 in each group) were perfectly matched. The matched pts were 63.6±12.8 
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yrs old and included 44% women, 27% blacks and 49% diabetics. The 5-yr death risk of 
low vs. high paricalcitol dose was 1.11 (95% CI: 1.03-1.19, p<0.001). Including additional 
(doubled or redundant) multivariate adjustments mitigated the association in some but not 
all categories (see Figure).


Hence, in an extensively matched model to adjust for potential confounders, higher 
(>=10 mcg/wk) paricalcitol dose was associated with a greater survival benefit than lower 
dose over 5 yrs of observation. Additional adjustments may introduce new sources of errors 
and lead to overadjustment bias, esp. if the model is adjusted for measures of the salutatory 
effects of the intervention in it causal pathway.
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Proposed Bundling System and Active Vitamin D Administration for 
African American Hemodialysis Patients  Kamyar Kalantar-Zadeh,1 Jessica 
E. Miller,1 Elani Streja,1 Joni Ricks,1 Keith Norris,1 Allen R. Nissenson,2 Csaba 
P. Kovesdy.3  1Harold Simmons Center, Harbor-UCLA, Torrance, CA; 2DaVita, 
Lakewood, CO; 3Salem VA, Salem, VA.


Inclusion of injectable medications within a bundled dialysis payment may have 
adverse unintended consequences if the case-mix adjustment used does not take into 
account race, which may be an important determinant of vitamin D dosing requirements. 
We hypothesized that African American (AA) hemodialysis (HD)patients (pts) are among 
the most susceptible populations for impacts of the currently proposed bundling system 
which does not consider race in adjusting payments. We examined several variables related 
to active vitamin D in the 5-yr (7/2001-6/2006) cohort of 104,631 DaVita HD pts including 
43,974 AA and 60,657 non-AA pts. AA and non-AA pts were 57.8±14.9 and 63.4±15.4 yrs 
old and included 49% and 43% women and 42% and 44% diabetics, respectively. In AA 
and other HD pts, the 5-yr averaged intact PTH (mean [median, interqurtile]) was 471 [353, 
246-554] and 328 [253, 175-379] pg/ml and alkaline phosphatase (AP) was 124±100 and 
118±89 U/L, respectively. Across all age groups, AA pts had higher likelihood of receiving 
active vitamin D during each quarter (62% to 67%) compared to other races (45% to 52%). 
Among those who received paricalcitol (administered in >90% of HD pts who received 
any active D), the 5-yr mean averaged dose per HD treatment was higher in AA (3.8 to 5.3 
mg) compared to non-AA pts (2.5 to 3.6 mcg) (see Figure).


Hence, AA HD pts have higher likelihood of receiving active vitamin D and higher 
doses, probably by virtue of having higher serum PTH and AP levels. If active vitamin D 
is one of the etiologies of the survival advantages of AA HD pts, the proposed bundling 
system that does not adjust payments for race may adversely affect AA patients’ outcome 
more significantly than other races.


Disclosure of Financial Relationships: grant/research support: Abbott; consultant: 
Abbott, Amgen, Shire,; honoraria: Abbott, Amgen, Shire; other: DaVita; other 
relationship: Medical Director.
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Low Serum Levels of 1,25-Dihydroxyvitamin D, Not 25-Hydroxyvitamin 
D, Is Associated with All-Cause Mortality in Chronic Kidney Disease  
Jessica B. Kendrick,1 Alfred K. Cheung,2,4 James S. Kaufman,3 Tom Greene,4 
William Roberts,4 Gerard Smits,1 Michel Chonchol.1  1University of Colorado 
Denver Health Sciences Center, Denver, CO; 2VASLCHCS, Salt Lake City, UT; 
3VA Boston Healthcare System, Boston, MA; 4University of Utah, Salt Lake 
City, UT.


Purpose: Determine whether serum vitamin D levels are related to all-cause mortality 
(ACM) and a composite of cardiovascular events (CVE) in chronic kidney disease (CKD) 
patients.


Methods: The Homocysteine Study was a randomized double-blind trial evaluating 
the effects of high doses of folic acid and B vitamins on ACM and CVE in patients with 
advanced CKD and elevated serum homocysteine levels. 25-hydroxyvitamin D (25(OH)D) 
and 1,25-dihydroxyvitamin D (1,25(OH)2D) levels were measured in stored serum samples 
obtained at 3 months in 1,133 patients with mainly stage 4 CKD (mean eGFR 18±7mL/
min/1.73m2) in this cohort. 25(OH)D and 1,25(OH)2D levels were evaluated using clinically 
defined cutoffs (<10 ng/mL,10-30 ng/mL and >30 ng/mL) and tertiles (<15,15-23, >23 
pg/mL), respectively and as a continuous variable. Cox proportional hazards models were 
used to examine the association between vitamin D levels with ACM and a composite of 
CVE (combining myocardial infarction, stroke and amputation).


Results: Participants had a mean age of 69±11 years and 56% were white. During 
a median follow-up of 3.0 years, 472 (42%) died from any cause, and 237 (21%) had a 
CVE. Mean serum 25(OH)D and 1,25(OH)2D levels were 21±10 ng/mL and 20 ±11 pg/
mL, respectively. After adjustment for potential confounders available in the database, 
the lowest tertile of 1,25(OH)2D was associated with ACM (HR;1.31,95% CI 1.01-1.70), 
when compared to the highest tertile. Similarly, when 1,25(OH)2D was evaluated as a 
continuous variable, higher levels of 1,25(OH)2D were associated with a decreased risk 
of death (HR;0.50, 95% CI 0.29-0.85 per Log unit increase). There was no association 
between 25(OH)D levels with ACM (HR; 0.90 95% CI 0.58-1.42; per Log unit increase). 
Low vitamin D levels were not associated with CVE.


Conclusions: Low 1,25(OH)2D level, but not 25(OH)D level, is independently 
associated with ACM in CKD.


Disclosure of Financial Relationships: nothing to disclose
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All-Cause and Cardiovascular-Related Healthcare Resource Utilization 
and Costs Associated with Paricalcitol Use in Pre-Dialysis Chronic Kidney 
Disease (CKD) Patients with Secondary Hyperparathyroidism (SHPT) 
Compared with No Vitamin D Receptor Activator (VDRA) Therapy  Steven 
E. Marx,1 Carla Frye,2 Dennis L. Andress,1 Qing Harshaw,2 Raimund Sterz,1 
Katie Deering,2 Paul Audhya.1  1Abbott; 2EPI-Q, Inc.


Objective: To assess healthcare resource utilization and costs in pre-dialysis CKD 
patients with SHPT receiving paricalcitol compared to no VDRA treatment.


Methods: MedStat™ database containing 29,151 patients with CKD and SHPT was 
analyzed to compare matched cohorts of patients treated with paricalcitol vs. no VDRA 
treatment. 279 patients per cohort were matched using propensity scoring of age, gender, 
Charlson Co-morbidity Index, and pre-index total cost. Multivariate analyses adjusting 
for baseline age, gender, CKD severity, insurance, physician specialty, region, pre-index 
co-morbidities, and pre-index costs were used to explore differences.


Results: Matched analysis showed significantly fewer annual hospital days (1.7 vs 
5, p<0.0001), hospitalizations (0.4 vs 0.7, p<0.0001) and hospitalization costs ($5,635 vs 
$13,650, p<0.0001) per patient with paricalcitol compared to no VDRA despite the higher 
number of medications (58.5 vs 43.2, p<0.0001) and medication costs ($8,385 vs $4,692, 
p<0.0001) in the paricalcitol cohort. Multivariate analyses demonstrated similar results with 
32% fewer all-cause hospitalizations and 12.6% lower all-cause total costs:


Conclusion: This is the first study to show the impact of pre-dialysis use of paricalcitol 
on cardiovascular-related and all-cause health outcomes and costs compared with no 
VDRA treatment. Although medication use was higher in those receiving paricalcitol, this 
was offset by significantly fewer outpatient visits and hospitalizations, as well as lower 
total costs compared with no VDRA. Randomized controlled studies may be needed to 
confirm these findings.


Disclosure of Financial Relationships: ownership: Abbott Stock; employer: Abbott 
employee.
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TH-PO658


Higher Doses of Administered Paricalcitol Is Associated with Greater 
5-Year Survival in African American Hemodialysis Patients Compared to 
Other Races  Jessica E. Miller,1 Joni Ricks,1 Elani Streja,1 Keith Norris,1 Allen 
R. Nissenson,2 Csaba P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons 
Center, LABioMed at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 
3Salem VA MC, Salem, VA.


Background: African American maintenance hemodialysis (MHD) patients have 
greater survival than White patients. Paricalcitol is associated with greater survival in MHD 
patients and may be an potential explanation for the survival advantage of African American. 
We hypothesized that higher doses of paricalcitol confer greater survival in African 
American MHD patients. Methods: We examined the 5-year (7/2001-6/2006) survival of 
75,945 MHD patients who received any dose of paricalcitol during all 20 calendar quarters 
in DaVita dialysis clinics and divided them into those who received up to an average dose of 
10 mg/wk (n=32,231) and those who received higher doses of paricalcitol in each calendar 
quarter (n= 43,724). Death risk of African American patients compared to other races were 
examined within the 2 paricalcitol dose strata using time-dependent Cox model adjusted 
for case-mix. Results: African American and non-African-American MHD patients were 
57.8±14.9 and 63.4±15.3 yrs old and included 49% and 43% women and 42% and 44% 
diabetics, respectively. Case-mix hazard ratio of death (and 95% confidence interval) of 
African American compared to others was 1.07 (1.02-1.11) among low paricalcitol dose 
group and 0.95 (0.91-0.98) among high paricalcitol dose group (see Figure).


Conclusions: Among all MHD patients who received any dose of paricalcitol in each 
calendar quarter over 5 yrs, African American patients who received higher than 10 mg/
wk had greater survival than other races, whereas among those with lower administered 
paricalcitol dose, African American patients had higher morality risk compared to non-
African American MHD patents.


Disclosure of Financial Relationships: nothing to disclose
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Health Economic Comparison of Paricalcitol Versus Cinacalcet for the 
Treatment of Secondary Hyperparathyroidism (SHPT) in Hemodialysis 
(HD) Patients  Mark Nuijten,1 Steven E. Marx,2 Samina S. Khan,2 Raimund 
Sterz,2 Dennis L. Andress.2  1Erasmus University, Rotterdam, Netherlands; 
2Abbott, Abbott Park, IL.


Objective: We aimed to explore the cost-effectiveness of treatment for SHPT among 
HD patients, with either a flexible dose of paricalcitol or cinacalcet plus a low dose of 
paricalcitol.


Methods: The health economic analysis was based on a published Markov model 
designed to compare medication use in chronic kidney disease for SHPT. [Nuijten CMRO 
2009] Comparator data was derived from the published literature evaluating the treatment 
of SHPT with a flexible dose of paricalcitol compared to cinacalcet plus a low dose of 
paricalcitol. [Fishbane CJASN 2008] The primary outcomes were cost per quality adjusted 
life years (QALYs) gained and life years gained (LYG) from a societal and U.S. health 
insurer perspectives. QALYs are a measurement of a patient’s combined gains or losses in 
mortality and morbidity. Sensitivity analyses were conducted varying the QALYs, LYG, 
paricalcitol dose, and use of phosphate binders. Clinical and economic outcomes were 
discounted at 3%.


Results: The base case analysis over a 10 year time horizon compared flexible dose 
of paricalcitol with cinacalcet plus a low dose paricalcitol. The use of flexible dose of 
paricalcitol leads to a cost savings of $36,938 per patient per 10 years, an increase in 
QALYs of 0.37, and an increase in LYG of 0.26 compared with cinacalcet plus low dose 
paricalcitol. Sensitivity analysis: assuming no difference in QALYs or LYG showed a cost 
savings with flexible dose paricalcitol of $40,988; varying the flexible dose of paricalcitol 
ranging between 3.5 mcg and 24.3 mcg per week (one standard deviation) demonstrated 
a cost savings ranging from $25,161 to $48,814; analysis without phosphate binder use 
increased the costs savings of flexible paricalcitol dose from $36,938 to $37,434 per 
patient per 10 years.


Conclusions: These results demonstrate the cost-effectiveness of flexible paricalcitol 
dose when compared with flexible cinacalcet plus a low paricalcitol dose for SHPT among 
HD patients from a societal and U.S. healthcare insurer perspective. Further studies are 
needed to confirm these results.


Disclosure of Financial Relationships: consultant: I have worked as a consultant for 
Abbott for preparation of this abstract.
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Impact of Pre-Dialysis Use of Calcitriol on Healthcare Resources Utilization 
and Costs Compared with No Vitamin D Receptor Activator (VDRA) 
Treatment for Secondary Hyperparathyroidism (SHPT)  Carla B. Frye,1 
Dennis L. Andress,2 Steven E. Marx,2 Qing Harshaw,1 Raimund Sterz,2 Katie 
L. Deering,1 Paul Audhya.2  1EPI-Q, Inc., Oak Brook, IL; 2Abbott, Abbott 
Park, IL.


Objective: To explore the impact of pre-dialysis use of calcitriol on healthcare resource 
utilization and costs compared with no VDRA use.


Methods: A retrospective matched analysis of 2,059 pre-dialysis patients per cohort was 
performed to compare health outcomes and costs of calcitriol use with no VDRA treatment 
for SHPT. Patients were matched using propensity scoring for age, gender and Charlson 
Co-morbidity Index, and pre-index total costs. Multivariate models were adjusted for age, 
gender, insurance, physician specialty, region, pre-index co-morbidities, and pre-index 
costs to evaluate the impact of pre-dialysis calcitriol treatment on medications, outpatient 
services, hospitalizations and total costs.


Results: Matched analysis showed significantly more annual medications (64 v 47.5 
p<0.0001) and outpatient services (43 v 40.2, p<0.0001), higher medication costs ($9,889 
v $5,746, p<0.0001), outpatient costs ($16,535 v $16,101, p<0.0001) and total costs 
($42,242 v $38,507, p<0.0001) with calcitriol compared with no VDRA. Multivariate 
analyses demonstrated significantly greater medication use and significantly higher 
outpatient services, but no difference in all-cause hospitalizations with calcitriol cohort 
compared with no VDRA cohort. Total costs were significantly greater in calcitriol cohort 
compared with no VDRA.


Conclusion: Calcitriol treatment of SHPT in pre-dialysis patients is associated 
with more medications, outpatient services, and cardiovascular-related hospitalizations, 
and higher total costs compared with no VDRA treatment. No difference in all-cause 
hospitalizations was seen between cohorts. Further research is needed to confirm these 
findings.


Disclosure of Financial Relationships: grant/research support: Abbott, AstraZeneca, 
Sanofi-Aventis and Novartis; consultant: Abbott, Cephalon, Merck.
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Evaluation of Pre-Dialysis Doxercalciferol Use on Health Outcomes and 
Costs Compared to No Vitamin D Receptor Activator (VDRA) Treatment 
for Secondary Hyperparathyroidism (SHPT)  Qing Harshaw,1 Dennis L. 
Andress,2 Steven E. Marx,2 Carla B. Frye,1 Raimund Sterz,2 Katie L. Deering,1 
Paul Audhya.2  1EPI-Q, Inc., Oak Brook, IL; 2Abbott, Abbott Park, IL.


Objective: To evaluate healthcare resource utilization and costs of pre-dialysis use of 
doxercalciferol compared with no VDRA use.


Methods: A retrospective study of 150 pre-dialysis patients per cohort comparing 
health outcomes and costs of doxercalciferol use compared with no VDRA for SHPT. 
Cohorts were matched based on age, gender and Charlson Co-morbidity Index, and pre-
index total costs. Additionally, multivariate analyses were conducted which corrected for 
differences in age, gender, insurance, physician specialty, region, pre-index co-morbidities, 
and pre-index costs.


Results: Matched cohort analysis showed statistically higher annual medication use 
(61.1 v 45, p<0.001) and medication costs ($12,476 vs $5,011, p<0.0001) for doxercalciferol 
use compared with no VDRA treatment. No difference was seen in outpatient services, 
hospitalizations, outpatient costs, hospitalization costs, and total costs. Multivariate analysis 
demonstrated similar results, higher medication use and cardiovascular-related outpatient 
visits for doxercalciferol use compared with no VDRA treatment. No difference was seen 
in cardiovascular-related and all-cause hospitalizations and total costs.
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Conclusion: Doxercalciferol treatment of SHPT in pre-dialysis patients is associated 
with greater medication use and cardiovascular-related outpatient visit compared with no 
VDRA treatment. No difference in cardiovascular-related and all-cause hospitalizations 
and total costs was seen between cohorts. Further research is needed to confirm these 
findings.


Disclosure of Financial Relationships: grant/research support: Abbott, AstraZeneca, 
Sanofi-Aventis and Novartis; consultant: Abbott, Cephalon, Merck.
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Generation of Mice Expressing CreER under the Control of Sall1, an 
Essential Transcription Factor for Kidney Development  Shuji Inoue,1 Miki 
Inoue,2 Sayoko Fujimura,1 Ryuichi Nishinakamura.1  1Department of kidney 
Development, Institute of Molecular Embryology and Genetics, Kumamoto 
University, Kumamoto, Japan; 2Department of internal Medicine, Tokyo Hitachi 
Hospital, Tokyo, Japan.


Sall1 is expressed in the metanephric mesenchyme in the developing kidney, and 
mice deficient in Sall1 show kidney agenesis or dysgenesis. Sall1 is also expressed in a 
variety of tissues, including limb buds, anus, hearts, and the central nervous system, and 
dominant-negative mutations of Sall1 both in mice and humans lead to developmental 
defects in these organs. Here we generated a mouse line expressing tamoxifen-inducible 
Cre recombinase(CreERT2) under the control of endogenous Sall1 promoter. Upon tamoxifen 
treatment, this mouse showed genomic recombination in areas where endogenous Sall1 is 
expressed. When the CreERT2 mouse was crossed with the floxed allele of Sall1, tamoxifen 
administration during gestation led to significant decrease in Sall1 expression and size 
reduction of the kidney at birth, suggesting that Sall1 functions are efficiently disrupted. 
Furthermore Sall1 expression was significantly reduced with neonatal tamoxifen treatment. 
Thus Sall1CreERT2 mouse is a valuable tool for time-dependent and region-specific knockout 
and overexpression in vivo.


Disclosure of Financial Relationships: nothing to disclose
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Post-Translational Regulation of p53 during Nephrogenesis  K. Aboudehen, 
Z. Saifudeen, S. Hilliard, N. McLaughlin, S. El-Dahr.  Pediatrics, Tulane 
University, New Orleans, LA.


p53, a tumor suppressor/transcription factor, protects the genome by promoting cell 
cycle arrest and differentiation or apoptosis. In response to stress, p53 is stabilized and 
activated via phosphorylation/acetylation which prevent its association with the ubiquitin 
ligase mdm2 and enhance its DNA-binding affinity. We tested the hypothesis that the p53 
protein is developmentally regulated via post-translational modifications. Western blots and 
EMSA of mouse kidney nuclear fractions showed that the ratios of phos-p53Ser-6/9/15/20/37/392 
as well as acetylated p53K-372/383 to total p53 were maintained at high levels during 
nephrogenesis only to reach undetectable levels by adulthood. To determine the functional 
relevance of these modifications, we assessed the effects of ser-to-ala (p53-S/A 15, 20, 
33, 37, 392) and lys-to-arg (p53-6K/R 320, 370, 372, 373, 381, 382) substitutions on the 
stability and transcriptional activity of p53. Expression of p53-S/A mutants on a p53-null 
background revealed that phosphorylation of Serines is interdependent and necessary for 
full stability of p53 but is not essential for its nuclear localization. In comparison, p53-6K/R 
mutants are retained in the nucleus and thus are more stable. Transient transfection assays 
revealed that p53-S/A 15,20,33,37 mutants had lower transcriptional activity (p<0.05), 
whereas p53-S/A392 retained wild-type activity. Interestingly, p53-6K/R mutants were 
inactive and acted as dominant-negative in p53-positive cells. To determine whether altered 
p53 stability in vivo affects the embryonic kidney, E12.5 kidneys were treated with the 
mdm2 inhibitor, Nutlin, for 24-48 hrs. Nutlin stunted metanephric growth and induced 
premature expression of AQP2, eNaC, and CAII. Similarly, collecting duct-specific deletion 
of mdm2 induced renal hypoplasia and enhanced AQP2 expression. We conclude that: (1) 
early kidney development is characterized by a marked and sustained activation of p53 
secondary to extensive post-translational modifications; (2) p53 acetylation is indispensible 
for p53 transcriptional activity, whereas p53 phosphorylation regulates p53 stability; (3) 
fine-tuning of p53 stability is essential for renal development.


Disclosure of Financial Relationships: nothing to disclose
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Src Mediates PDGF BB-Induced Redox-Dependent Migration in 
Metanephric Mesenchymal Cells  Brent T. Wagner,1,2 Yves Gorin.1  
1Department of Medicine, University of Texas Health Science Center, San 
Antonio, TX; 2Medical Service, South Texas Veterans Health Care System, San 
Antonio, TX.


The adult kidney is derived from the interaction between the metanephric blastema and 
the ureteric bud. The platelet-derived growth factor receptor (PDGFR) β is essential for the 
development of the mature glomerular tuft, as mice deficient for this receptor lack mesangial 
cells. This study investigated the role of Src in PDGF-mediated reactive oxygen species 
(ROS) generation and migration of metanephric mesenchymal cells (MMCs). Results: 
Unlike PDGF AA, PDGF BB induced greater migration in MMCs with respect to control 
as assessed by in vitro wound healing assays. This effect was abrogated by neutralizing 
antibodies to PDGF BB. The phosphatidylinositol 3-kinase inhibitor LY294002 suppressed 
PDGF BB-induced migration. Conversely, the MEK inhibitors PD98059 and U0126 had 
no effect. The Src inhibitors PP2 and SU6656 inhibited PDGF-induced cell migration, 
phosphatidylinositol 3-kinase activity, and Akt phosphorylation. Adenoviral dominant 
negative Src (AD DN Src) abrogated PDGF BB-induced Akt phosphorylation. Hydrogen 
peroxide stimulated cell migration. The antioxidants N-acetyl-L-cysteine, tiron, and the 
flavoprotein/NADPH oxidase inhibitor diphenyleneiodonium all mitigated the effect of 
PDGF BB on cell migration. Importantly, PDGF BB elicited an increase in the cellular 
generation of ROS as assessed by dichlorofluorescein (DCF) fluorescence. The cells express 
the NADPH oxidase homolog Nox4. Inhibiting Nox4 with antisense oligonucleotides or 
siRNA suppressed PDGF-induced wound closure. Inhibition of Src with siRNA reduced 
PDGF BB-induced ROS generation as assessed by DCF staining. Furthermore, PDGF 
BB-stimulated ROS generation and migration were similarly suppressed by Ad DN Src. 
Conclusion: We demonstrate that in MMCs, PDGF BB-induced migration is mediated 
by Src-dependent generation of ROS involving Nox4. Furthermore, we found that Src 
may function upstream to phosphatidylinositol 3-kinase and ROS generation in order to 
regulate cell migration.


Disclosure of Financial Relationships: nothing to disclose
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Regenerative Figures in Adult Zebrafish Express WT-1, but Not Kim-1 
or NaK-ATPase  Said Movahedinaini,1 Abhishek Maan,1 Christoph Englert,2 
Albert Kim,3 David Traver,3 Joseph V. Bonventre,1 Dirk M. Hentschel.1  1Renal 
Division, Department Medicine, Brigham and Women’s Hospital, Boston, MA; 
2Leibniz Institute for Age Research, Dresden, Germany; 3Section of Cell and 
Developmental Biology, University of California, San Diego, San Diego, CA.


A decrease in nephron number characterizes the pathogenesis of end-stage renal disease 
as a result of diabetes, hypertension, or primary glomerulonephritis. Nephron generation has 
not been observed in adult humans nor been induced in any mammalian model of kidney 
injury. Adult zebrafish have the capacity to regrow cardiac tissue or tail fins after injury. 
Understanding the process of nephron regeneration in a vertebrate organism may aid to 
induce mammalian tissue to form new functional nephron units.


Zebrafish expressing GFP under the promotor of WT1b (WT1b:GFP) and wildtype 
fish were injected intraperitoneally with gentamicin 75mg/kg. Eight hours before harvest of 
the kidneys on day 6 post injury fish were injected with BrdU. Parafin embedded sections 
of the kidneys were stained with antibodies against GFP, BrdU, Kim-1 and NaK-ATPase. 
Confocal images reveal strong expression of GFP in regenerative figures. 28% of nuclei 
in globular regenerative figures also stain for BrdU. Kim-1 and NaK-ATPase staining is 
negative. Kim-1 is expressed in the apical compartment of tubular cells 2 days after injury 
with Gentamicin.


Adult zebrafish underwent bone-marrow transplantation, beta-actin:GFP donor marrow 
into wildtype fish as well as wildtype donor marrow into beta-actin:GFP fish. Two months 
after transplantation fish were injected with 75mg/kg gentamicin and kidneys were harvested 
6 days after injury. Histological analysis did not reveal GFP-positive tubules in either fish 
suggesting that beta-actin is not expressed in renal tubules.


Regenerative figures in zebrafish express WT1 early and proliferate rapidly. Absence 
of Kim-1 expression suggests development of cells from a progenitor cell, rather than 
dedifferentiation from an injured nephron segment. At least up to 6 days post injury cells 
in regenerative figures are not no differentiated enough to express NaK-ATPase.


Disclosure of Financial Relationships: nothing to disclose
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Retinoic Acid Acts Upstream of WT1 and Foxc1 To Induce Podocytes 
during Zebrafish Kidney Development  Alan J. Davidson, Zachary Kostun, 
Michael Grimaldi, Rebecca Wingert, Rori Selleck, Lori O’Brien.  Center for 
Regenerative Medicine, Massachusetts General Hospital/Harvard Medical 
School, Boston, MA.


The nephron is the functional unit of the kidney and filters the blood via a size-selective 
sieve that contains specialized epithelial cells called podocytes. The developmental pathways 
governing podocyte formation during renal development are poorly understood. Using 
zebrafish as a model, with its simple two-nephron pronephric kidney, we have identified a 
number of key developmental pathways that are involved in podocyte formation. Retinoic 
acid (RA) was found to be essential during a small window of development for the formation 
of podocytes. Expression of the transcription factor Wilms’ Tumor Suppressor-1a (wt1a), 
implicated in podocyte differentiation, is dependent on RA signaling. Knockdown of wt1a 
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led to an early reduction in podocyte progenitor number followed by a progressive decline 
between 24-48 hours post-fertilization. A similar phenotype was observed following 
knockdown of the forkhead transcription factor foxc1a, which is also dependent upon 
RA signaling for its expression in podocyte progenitors. Double wt1a/foxc1a knockdown 
resulted in a complete loss of podocyte specification suggesting that these transcription 
factors act in a partially redundant fashion, downstream of RA, to induce podocyte cell 
fate. Taken together, these data provide a better understanding of how podocytes arise 
during kidney development and reveal insights into the molecular mechanisms that cause 
renal birth defects and disease.


Disclosure of Financial Relationships: nothing to disclose
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S1P1 Receptor Is Necessary for Normal Mouse Nephrogenesis  R. Jason 
Kirby, Debi Swertfeger, Lois J. Arend.  Pathology and Laboratory Medicine, 
University of Cincinnati, Cincinnati, OH.


Sphingosine-1-Phosphate (S1P) is a bioactive lipid that functions intracellularly as 
a second messenger for many growth factors, and also activates G-protein coupled cell 
membrane receptors (S1P1-5) that can interact with growth factor signaling pathways. S1P 
receptors are expressed in the developing mouse kidney, with S1P1 expressed predominantly 
in the early metanephric mesenchyme. Normal kidney development is predicated on 
reciprocal inductive interactions between the metanephric mesenchyme and ureteric bud 
cells. The S1P1 knock-out mouse dies in utero at approximately 13.5 days of gestation 
(E13.5). Embryonic kidneys were isolated at E12 from matings of S1P1 heterozygotes 
and cultured for 24 hours in standard embryonic filter culture conditions (DME/HamsF12 
with 10% FBS). Growth and branching of the ureteric bud were assessed by whole mount 
cytokeratin (CK) immunostaining of methanol-fixed kidneys. Immunofluorescence 
microscopy of anti-CK stained kidneys demonstrated a significant gene-dosage effect 
of the S1P1 receptor. There was a marked difference in branching morphogenesis and 
ureteric bud tip number in S1P1 knock-out kidneys (KO) compared to wild-type (WT) and 
heterozygous (Het) embryonic kidneys. Ampullary tips were more globular shaped and the 
ureteric bud encircled a central area of mesenchyme rather than migrating into the center. 
Ureteric bud tip numbers were significantly reduced (WT: 24.17+2.14 vs Het: 19.14+1.60 
vs KO:13.13+1.74, p<0.01 vs WT). These results demonstrate a significant role for the S1P1 
receptor in normal mouse kidney development, which may occur through interaction with 
growth factor signaling pathways known to be involved in kidney development.
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MMP9 Controls Apoptosis and Nephron Number in Development  Brigitte 
Lelongt,1,2 Catherine Arnould,1,2 Martine Lelièvre-Pégorier,2,3 Pierre Ronco.1,2,4  
1UMR S 702, INSERM, Paris, France; 2UPMC Univ Paris 06, Paris, France; 
3UMR S 872, Centre de Recherche des Cordeliers, INSERM, Paris, France; 
4Hôpital Tenon, AP-HP, Paris, France.


Early events in kidney organogenesis involve a strong interaction between the ureteric 
bud and the metanephric mesenchyme and matrix remodeling. We analyzed MMP9-deficient 
mice at the first step of kidney development and demonstrated that MMP9 deficiency delayed 
embryonic kidney maturation and increased apoptosis ex vivo by 2.5- fold. These early 
defects resulted in a 30% decrease in nephron number, a 20 % decrease in adult kidney 
weight, and an altered kidney function and morphology at 12 months. We found that the 
membrane form of stem cell factor (SCF) was increased while the activated form of c-Kit, 
the SCF receptor was decreased in MMP9-deficient embryonic kidneys in vivo. Studies 
performed in organotypic culture showed that MMP9-deficient kidneys failed to secrete 
SCF in culture media, and that addition of recombinant SCF partially rescued apoptosis 
and the branching defect. In conclusion, these data show that MMP9 protects mesenchymal 
cells from apoptosis during kidney development and stimulates ureteric bud branching 
morphogenesis, most likely by releasing the soluble form of SCF. They provide the first 
demonstration that MMP9 is required for nephron mass formation in vivo.


Disclosure of Financial Relationships: nothing to disclose
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Wtip Regulates the Formation of Multiple Ciliated Cells in the Zebrafish 
Pronephros  Ekaterina Bubenshchikova,1 Stephen O. Morrical,1 George Kasnic,2 
Jill W. Verlander,2 John R. Sedor,1 Frank Bollig,3 Christoph Englert,3 Tomoko 
Obara.1  1Medicine, MHMC-Case Western Reserve University, Cleveland, OH; 
2Medicine, University of Florida College of Medicine, Gainesville, FL; 3Age 
Research, Fritz Lipman Institute, Jena, Germany.


The kidney is an important organ to maintain waste-free and osmotically balanced 
blood in the circulation system. To accomplish these functions, different cell types in the 
specific locations have to be specified during development. In the zebrafish pronephros, 
two cell types, the multiple ciliated cells (MCCs) and single cilia transporting cells (SCCs), 
are distributed in a salt-and pepper fashion in the early distal nephron and the number of 
MCCs is regulated by Jagged2-Notch signaling.


Wtip contains three LIM domains and a PDZ binding domain at the C-terminus. 
Human WTIP maps to human chromosome 19, a region with genes linked to a familial 
focal segmental glomerulosclerosis (FSGS). However, the precise in vivo function of the 
wtip is still unknown. Here, we identified zebrafish wtip and show that-similar to FSGS-
wtip morphants have defects in the glomerular assembly. Interestingly, Wtip turned out to 
be a regulator of the MCCs cell fate during early embryogenesis. wtip morphants formed 


extra MCCs not only in the early distal but also in the proximal region of the pronephros. 
In addition, wtip mRNA injections reduced the number of MCCs. Moreover, Wtip was 
downstream of Notch signaling, since its expression was down-regulated in jagged2 
morphants. Taken together, these data suggest that Wtip is an important regulator in ciliary 
cell fate and the progression of glomerulus development.
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The BMP Receptor ALK2 Is Required in the Metanephric Mesenchyme for 
Nephrogenesis  Norman D. Rosenblum,1,2,3 Ivy Ling,1,3 Valeria Di Giovanni,1,3 
Lin Chen,1 Vesu Kaartinen.4  1Div Neph and Program in Dev & Stem Cell Biol, 
Hosp Sick Child; 2Dept Paeds, ; 3Dept Lab Medicine & Pathobiology, U Toronto, 
Toronto, Canada; 4Dev Biol, Childrens Hosp, Los Angeles, CA.


Members of the BMP family of secreted proteins control renal morphogenesis. Yet, 
identification of their primary functions is complicated by possible non cell autonomous 
effects on neighboring cells. BMPs signal via the type I Activin-Like-Kinase (ALK) cell 
surface receptors, ALK2, ALK3 and ALK6. While Alk6 deficiency does not perturb renal 
morphogenesis, we have shown that Alk3 acts in a cell autonomous manner to control 
ureteric branching (Hartwig S et al, JASN, 2008) and nephron number (Di Giovanni 
V et al, JASN 350a, 2007). Since Alk3 mutant phenotypes do not account for all BMP 
deficient renal phenotypes, we hypothesize that ALK2 functions in a manner distinct 
from ALK3. We generated mice with Alk2 deficiency targeted to ureteric (Alk2UBnull) 
or metanephric mesenchyme (Alk2MMnull) cells by interbreeding Hoxb.7-Cre;Alk2+/- or 
Rarb2-Cre;Alk2+/- mice with Alk2loxP/loxP mice. In WT kidneys, ALK2 was detected in 
ureteric- and mesenchyme-derived nephrogenic structures by in situ RNA hybridization 
and immunohistochemistry. Alk2UBnull mice were characterized by absence of ALK2 
expression in ureteric cells and normal kidney histology at P0; ureteric branching and 
nephron number was not significantly different than that in WT mice. Alk2MMnull mice 
demonstrated absent ALK2 expression in nephrogenic structures and renal hypoplasia 
of varying degree. A 24% decrease in renal surface area (N=9, P<0.001) was associated 
with a 44% decrease in WT1-positive glomeruli (P<0.001) at E18.5 and a 46% decrease 
in the number of NCAM-positive nephrogenic progenitor structures at E13.5 (P<0.01). 
The contribution of ROSA26-positive;Alk2 deficient metanephric mesenchyme cells, 
identified by lacZ expression, to nephrogenic structures at E15.5 was decreased by 40% 
compared to WT lacZ expressing metanephric-derived cells (P < 0.01). Further, expression 
of phospho-p38MAPK was decreased in nephron structures in mutant mice. We conclude 
that ALK2 is required in metanephric mesenchyme where it controls cell participation in 
nephrogenesis.
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Expression and Localization of Focal Adhesion Proteins in the Developing 
Rat Kidney  Shuji Kondo, Kenichi Suga, Sato Matsuura, Yukiko Kinoshita, 
Toshiaki Tamaki, Shoji Kagami.  Dept. of Pediatrics and Pharmacology, 
Tokushima Univ., Tokushima, Japan.


Focal adhesions play a critical role as the central signaling centers that transduce signals 
by cell-matrix interactions and that regulate fundamental processes such as proliferation, 
migration, and differentiation. Focal adhesion kinase (FAK), integrin-linked kinase (ILK), 
paxillin, and hydrogen peroxide-inducible clone (Hic)-5 are major proteins to contribute 
these signaling events. However their expression and localization remain to be determined in 
the developing kidney. To investigate expression of these proteins and their phosphorylated 
forms, we performed western blotting and immunohistochemistry in developing and mature 
rat kidneys (E14-P42). The expression of FAK, p-FAK397, paxillin, p-paxillin118 and Hic-5 
was significantly high in embryonic kidney. On the other hand, the level of ILK expression 
was not changed in all of embryonic, postnatal, and mature kidneys. Immunohistochemical 
studies revealed that FAK, p-FAK397, paxillin, and p-paxillin118 were strongly expressed 
by mesenchymal cells and ureteric bud in embryonic kidneys. In nephrogenic zone, FAK, 
p-FAK397, paxillin, and p-paxillin118 were detected in elongating epithelial cells in tubules and 
collecting duct, and immature glomerular endothelial and mesangial cells. Compared with 
distribution of PCNA positive cells, FAK and paxillin might be involved in renal growth and 
morphogenesis. Hic-5 was mainly expressed in mesenchymal cells and immature glomerular 
endothelial and mesangial cells similar to α-smooth muscle actin positive cells, suggesting 
that Hic-5 might be related to mesenchymal cell development. In mature kidneys, expression 
of FAK and paxillin was limited in tubules and Hic-5 expression was limited in vascular 
smooth muscle cells. ILK was expressed similar to FAK in developing stages. Of interest, 
ILK was strongly expressed in podocytes and epithelial cells in mature kidney. ILK might 
play a role in epithelial cell differentiation as well as renal growth and morphogenesis. In 
conclusion, temporo-spatially regulated expression of proteins in focal adhesions might 
play a role in morphogenesis and differentiation during rat kidney development.
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Identification and Characterization of Sall1 Expressing Cells in the Adult 
Mouse Kidney  Mark E. Rosenberg, Md J. Abedin, Li Shunan, Naohiko Imai, 
Sandeep Gupta.  Department of Medicine, Division of Renal Diseases and 
Hypertension, University of Minnesota, Minneapolis, MN.


Sall1 is a transcription factor that plays an essential role in stem cell proliferation. 
Expression of Sall1 is seen in stem cells of the developing metanephric mesenchyme where it 
plays an essential role in nephron development. Mutations in human Sall1 results in Townes 
Brocks syndrome that includes significant abnormalities in kidney development and may 
result in renal agenesis. We hypothesize that sall1 identifies progenitor cells present in the 
adult mouse kidney. Accordingly, the purpose of this study was to identify and characterize 
sall1 expressing cells present in the adult mouse kidney, and determine their role in kidney 
regeneration. Methods: sall1-expressing cells present in the adult kidney were identified by 
immunohistochemistry. Cell proliferation was measured by incorporation of the thymidine 
analogue Cldu. We determined whether the level of sall1 expression changed with acute 
kidney injury induced by ischemia-reperfusion by QRT-PCR and Western blot. Results: 
Sall1-expressing cells constituted 0.5% of cells present in the adult mouse kidney with 
expression predominantly seen in proximal tubular cells at the cortico-medullary junction. 
These cells proliferated following injury as evidenced by uptake of Cldu. There was a 
transient decrease in sall1 expression in the adult mouse kidney following injury that 
returned to baseline by day 30. We conclude that sall1 expressing cells are present in the 
adult mouse kidney and undergo proliferation following injury. Similar to embryonic kidney, 
sall1-expressing cells could be potential adult kidney progenitor cells.
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Immuno-Localization of the Calcium-Sensing Receptor in Developing 
& Adult Human Kidney  Gregory Lee Braden,1,2 Giovanna Crisi,1,2 Sharon 
Marconi,1,2 Thomas Campfield.1,2  1Medicine, Pathology & Pediatrics, Baystate 
Medical Center, Springfield, MA; 2Medicine, Pathology & Pediatrics, Tufts 
University School of Medicine, Boston, MA.


Developing rat kidney before birth only weakly expresses calcium-sensing receptors 
(CaSRs) in large tubules & ureteric buds (SC Hebert et al, Am J Physiol., 40:F736, 1996). 
These authors also showed that CaSRs were located in the apical membrane of adult human 
collecting ducts (JM Sands et al, J Clin. Invest., 99:1399,1997). However, to date there 
are no complete studies of CaSR immuno-localization (IL) in developing human or adult 
kidney. We studied CaSR IL using monoclonal antibody (mAb) (clone 5C10, aa 214-235, 
Novus Biologicals) in kidney tissue from autopsies in 18 neonates with intrauterine death 
ranging from 20-40 weeks gestational age. Controls included normal adult (4) & pediatric 
(1) kidney tissue from neoplastic nephrectomies. Dual stains with mAb to CaSRs and either 
mAb CD10 for proximal tubules (PT) or mAb EMA for distal convoluted tubules (DCTs) 
were performed. We found that all 18 kidney samples obtained at 20-40 weeks gestation 
had strong CaSR basolateral membrane staining in thick ascending limbs (THALs), thin 
ascending limbs (TALs), & DCTs. Patchy cytoplasmic staining for CaSR was present in 
THALs. All DCTs had diffuse cytoplasmic CaSR staining. No glomeruli, Wolffian ducts, 
metanephric structures, ureteric buds, PTs or collecting ducts (CD) stained for CaSR. The 
dual PT stains confirmed no CaSR staining in PTs but the dual DCT stains confirmed all 
DCTs had strong basolateral and cytoplasmic CaSR staining. All controls showed similar 
strong CaSR staining in the THALS, TALs & DCTs but not in PTs or CDs. We conclude: In 
contrast to developing rat kidney, CaSR is strongly expressed in developing human kidney 
during intrauterine gestation in THALs, TALs, & DCTs similar to adult & older pediatric 
normal controls. We could not confirm PT or CD CaSR staining in developing or adult 
human kidney. Since CaSR activity in THAL & DCT cells inhibits calcium reabsorption, 
early CaSR expression at these nephron sites in infants born prematurely may play a role 
in neonatal hypercalciuria and nephrocalcinosis.
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Definition of Anchor Genes as Markers of Distinct Compartments within 
the Developing Mouse Kidney  Kylie M. Georgas, Bree A. Rumballe, Rathi 
D. Thiagarajan, Emmanuelle Lesieur, Han Sheng Chiu, Darrin Taylor, Dave 
Tang, Sean M. Grimmond, Melissa H. Little.  Institute for Molecular Bioscience, 
University of Queensland, Brisbane, QLD, Australia.


A goal of the Genitourinary Development Molecular Anatomy Project (GUDMAP 
www.gudmap.org) was to identify compartment-specific markers within the developing 
urogenital tract to aid the development of tools to study organogenesis. An atlas of gene 
expression at microanatomic resolution in the developing mouse kidney based on microarray 
profiling of 15 compartments of the kidney collected using laser capture microdissection 
has recently been published (Brunskill et al, Dev Cell, 2008, 15(5):781-91). We have 
analysed this data to identify genes with compartment-specific kidney expression and 
here we present the temporospatial validation of these genes using high resolution in 
situ hybridisation. We have analysed 120 genes across these 5 compartments (ureteric tip 
and medullary collecting duct, renal vesicle, early proximal tubule (EPT) and medullary 
interstitium) of the developing kidney. Seventy-four genes were found to be specific to the 
correct compartment. In the adult nephron, the mature proximal tubule is divided into the 
proximal convoluted tubule (subdivided into S1 and S2 segments) and the proximal straight 
tubule (S3) segments. Our expression analysis of the EPT genes revealed that the proximal 
tubule can be divided into these 3 segments by 15.5dpc. The EPT genes could be categorized 
based on their expression pattern, both spatially and temporally within Stage III and Stage 


IV nephrons. ISH of adult kidneys confirmed that the spatial expression patterns of genes 
restricted to different domains of the embryonic proximal tubule were retained in the adult 
nephron. In addition, the ureteric tree was divided into ureteric tip and medullary collecting 
duct and specific markers for both of these segments were identified. To summarise, we 
have identified 21 anchor genes which show exclusive specificity to one subcompartment 
of the embryonic kidney, making them potential candidates for GFP:Cre animal models 
that will further facilitate investigations into kidney organogenesis.
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New Molecular Insights into the Cessation of Nephrogenesis in the Mouse  
Bree Rumballe,1 Thierry Gilbert,2 Brooke Gardiner,1 Emmanuelle Lesieur,1 Han 
Sheng Chiu,1 Kylie Georgas,1 Sean M. Grimmond,1 Melissa H. Little.1  1Institute 
for Molecular Bioscience, University of Queensland, Brisbane, QLD, Australia; 
2Inserm U931, University of Auvergne, Clermont-Ferrand, Auvergne, France.


In the mouse, nephrogenesis is completed within the first week of life. While the early 
events of renal organogenesis in the mouse have been extensively studied, the molecular 
events leading to the cessation of nephron formation are poorly characterized. The aim of 
this study was to fully characterize the molecular events that govern the end of nephron 
formation. Kidneys from CD1 male mice were collected on postnatal day 0 (PD0), 2,4 and 
6. At each time point, a central kidney slice was cut along the short axis and micro-dissected 
to separate the most superficial cortex from the developing inner cortex and medulla. By 
light microscopy, a thin layer of cap mesenchyme (CM), the nephron progenitor population, 
was seen surrounding the ureteric tips (UT) was observed at PD2 and a very high density 
of renal vesicles was observed. By PD4, only S-shaped bodies were present underneath the 
renal capsule. RNA was extracted and gene expression profiling performed using Mouse 
Illumina 6V1.1 beadchips. Data were analyzed using GeneSpring GX7 and Ingenuity 
Pathways Analysis softwares. This revealed the abrupt cessation of expression of 215 
genes between PD0 and 4. While the majority of these genes were known markers of cap 
mesenchyme and early nephron, the four genes Traf1, Kcnn4, Phf19 and Krt23 exhibited 
the earliest down-regulation (PD0 to PD2), apparently marking the beginning of the last 
wave of nephron induction. Expression of these genes was observed in the CM (Phf19, 
Traf1), and the UT (Kcnn4, Krt23). These expression patterns were compared to those of 
known markers of CM (Cited1, Six2, Meox1, Crym), renal vesicle (Wnt4, Lhx1, Tmem100, 
Dkk1, Wt1), interstitium (Foxd1) and UT (Wnt9b). All of these genes showed reduction 
in expression that followed the down-regulation of these initial four genes. We therefore 
propose that these genes may read out the initiation of cessation of nephrogenesis and a 
further understanding of their regulation may explain how this is regulated.


Disclosure of Financial Relationships: nothing to disclose


TH-PO676


Characterization of Target Gene Regulation and Genome-Wide DNA 
Interactions of the Renal Epithelial-Specific Transcription Factor Grhl2  
Max Werth,1 Katharina Walentin,1 Anne Wuebken,1 Annekatrin Aue,1 Wenqiang 
Yu,2 Jonathan Barasch,2 Friedrich C. Luft,1 Kai M. Schmidt-Ott.1  1Charite Berlin, 
Max-Delbrueck Center for Molecular Medicine, Berlin, Germany; 2Columbia 
University College of Physicians and Surgeons, New York, NY.


Grhl2 is a mammalian homolog of Drosophila grainyhead, which is specifically 
expressed in epithelia of the distal nephron. Transcription factors of the grainyhead family 
have been implicated in the transactivation of genes encoding epithelium-specific proteins. 
We have previously identified an essential role of Grhl2 in the regulation of several junctional 
proteins, including cadherin 1 and claudins 4 and 7, in an inner medullary collecting duct cell 
line (IMCD3). To understand the molecular mechanisms of target gene regulation by Grhl2 
on a genome wide scale, we carried out chromatin immunoprecipitation for Grhl2 followed 
by massively parallel sequencing to identify genome-wide Grhl2-DNA interactions. We 
derived more than 10 million sequence tags corresponding to Grhl2-associated DNA 
fragments. We found enrichment of DNA sequences confirming to the known Drosophila 
grainyhead DNA matrix and confirmed Grhl2 binding to an enhancer in intron 2 of the Cdh1 
gene, which we had previously reported. We identified thousands of additional putative 
Grhl2-interacting DNA regions, which clustered in promoter and enhancer regions and were 
validated by real-time PCR on representative targets. Furthermore, using an unbiased DNA 
motif search, we identified a novel consensus DNA-binding matrix for Grhl2. To identify the 
functional relevance of Grhl2-DNA interactions, we established an IMCD3 subclone with 
a doxicyclin-inducible knockdown of Grhl2 and then determined genome-wide expression 
profiles following doxicyclin treatment to identify early transcriptional events in response to 
Grhl2 loss-of-function. Importantly, the target gene program controlled by Grhl2 contains 
many epithelial-specific genes and we found a spatial correlation of Grhl2-DNA interaction 
and Grhl2-regulated genes. Hence, we provide, for the first time, the molecular basis of 
genome-wide, epithelial-specific target gene regulation by a grainyhead-like factor.
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p120 Catenin Regulates Epithelial Tubule Development during 
Nephrogenesis  Denise K. Marciano, Paul R. Brakeman, Chao-Zong Lee, 
Dennis J. Eastburn, Natalie Spivak, Keith E. Mostov, Louis F. Reichardt.  
Medicine/Nephrology and Physiology, University of California, San Francisco, 
San Francisco, CA.


p120 catenin (p120ctn) is a cadherin-associated protein that has been shown to have 
essential roles in development, tissue morphogenesis and tumor progression. To investigate 
the in vivo functions of p120ctn in the kidney, we disrupted the gene encoding p120ctn 
(ctnnd1) in the metanephric mesenchyme by mating Pax-3 cre recombinase transgenic mice 
to mice carrying ctnnd1flox conditional alleles. This strategy led to loss of p120ctn in the 
metanephric mesenchyme and its derivative, the nephron. Our data show that newborn 
mice lacking p120ctn in nephrons develop kidney cysts with 100% penetrance and variable 
degrees of renal hypoplasia. The cysts form in the proximal tubules, and have a pleiomorphic 
morphology. The tubules display evidence of increased cellular proliferation and luminal cell 
shedding, while cellular polarity and apoptosis remain relatively unchanged. Furthermore, 
cadherins, as well as α- and β-catenin appear to be downregulated in cystic and noncystic 
tubules. An in vitro three-dimensional culture model of tubule formation mimics the in 
vivo phenotype, making it a useful model to examine the signaling pathways that mediate 
the observed phenotype.
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Histone Deacetylases (HDACs) Suppress Wnt-β-Catenin Signaling and 
Differentiation of Renal Progenitor Cells  Shaowei Chen, Xaio Yao, Samir 
El-Dahr.  Pediatrics, Tulane University, New Orleans, LA.


HDACs are a conserved group of chromatin modifier enzymes that play crucial roles 
in the epigenetic regulation of gene expression during embryogenesis. We previously 
demonstrated that HDAC inhibition in metanephric organ culture impairs nephrogenesis. 
Class I HDACs are highly expressed in undifferentiated cap mesenchyme and pretubular 
aggregates but are downregulated past the vesicle stage. It has been shown that although 
Wnt-β-catenin signaling is required for mesenchyme-to-epithelium conversion, it must be 
downregulated subsequently for proper nephron differentiation. Considered together, we 
hypothesized that HDACs regulate canonical Wnt-β-catenin signaling in renal progenitors. 
MK3 cells, an immortalized cell line derive from undifferentiated metanephric mesenchyme 
(Six2+/Foxd1+/Pax2-/fgf8-/wnt4-/Lhx1-) were cultured in the presence of the HDAC inhibitor 
Scriptaid (2.0 µg/ml) or its inactive analogue Nullscript for 6 or 24 hrs. Scriptaid induced 
de novo expression of epithelial nephron differentiation genes including fgf8, Pax8, 
Wnt4, and Lhx1 at 6 hrs, followed by expression of Pax2 and Cdh1 at 24 hrs. MK3 cells 
are Wnt9b-negative and this was not affected by Scriptaid. To determine whether HDAC 
inhibition activates the Wnt-b-catenin pathway, MK3 cells were transfected with β-catenin/
TCF-responsive or mutant-luciferase constructs. As predicted, LiCl (15 mM), an inhibitor 
of Gsk3β, activated luciferase activity (3.5-fold) at 24 hrs. Scriptaid stimulated luciferase 
activity equally well (3.5-fold), whereas Nullscript failed to do so. Scriptaid and LiCl 
failed to activate the mutant β-catenin/TCF-reporter. We conclude that HDACs maintain 
nephron progenitor cells in an undifferentiated state via inhibition of the Wnt-b-catenin 
signaling pathway.
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Novel 3-Dimensional Characterization of Branching Morphogenesis and 
Nephrogenesis in Mouse Kidney Development  Sunder Sims-Lucas,1 Christos 
Argyropoulos,2 Kayle Kish,3 Kirk McHugh,3 John F. Bertram,4 Raymond P. 
Quigley,5 Carlton M. Bates.1  1Pediatrics, Rangos Research Center, Children’s 
Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 2Renal and Electrolyte 
Division, University of Pittsburgh Medical Center, Pittsburgh, PA; 3Center for 
Cell and Developmental Biology, Research Institute at Nationwide Children’s 
Hospital, Columbus, OH; 4Department of Anatomy and Developmental Biology, 
Monash University, Melbourne, VIC, Australia; 5Pediatrics, University of Texas 
Southwestern Medical Center, Dallas, TX.


Ureteric branching morphogenesis and nephrogenesis are critical processes in 
metanephric kidney development. Current techniques to morphologically characterize 
these events have many limitations. We have developed a novel 3-dimensional (3-D) 
approach to characterize branching morphogenesis and nephrogenesis in vivo. To validate 
the technique we compared mouse kidneys with deletion of fibroblast growth factor 
receptor 2 in the ureteric bud (Fgfr2UB-/-) with wildtype controls. Using the 3-D system, 
we discovered novel insights about branching morphogenesis in both control and Fgfr2UB-/- 
mice including information about ureteric volume/surface area, tip/branch number, segment 
length distribution, and planar angles. Likewise we reveal new data about nephrogenesis, 
including volume, surface area, and distribution of different stages of nephron development 
in mutants and controls. In summary, the 3-D approach represents a powerful quantitative 
approach to characterize branching morphogenesis and nephrogenesis, increasing sensitivity, 
allowing for new objective measurements, and revealing novel insights.
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Maternal Undernutrition Dysregulates Fetal Kidney Notch Pathway 
Signaling  Thomas R. Magee,1 Roy Mansano,1 Mina Desai,1 Tasmia Q. Henry,1 
Michael G. Ross,1 Cynthia C. Nast.2  1Obstetrics and Gynecology, Harbor-UCLA 
Medical Center, Torrance, CA; 2Pathology, Cedars-Sinai Medical Center, Los 
Angeles, CA.


Background: Maternal undernutrition (MUN) induces nephron number reduction 
in offspring kidneys with subsequent hypertension. However, the mechanisms by which 
MUN produces these effects are unknown. Therefore, we sought to assess alterations in 
MUN-induced signaling in fetal kidneys.


Methods: Pregnant rat dams were 50% food restricted from embryonic day (E)10, 
male offspring E20 fetal kidneys (n=4 each MUN and control) were removed and whole 
kidney RNA hybridized using rat Agilent DNA microarrays. The second kidney from each 
animal was frozen for Western blot.


Results: Microarray assessment showed 198 known genes with > 1.5 fold change which 
were analyzed for placement into ontological groups and specific signaling pathways. 4 
significantly dysregulated genes were in the Notch signaling pathway, with downregulation 
of Notch2, and co-activators MAML and SKIP, and upregulation of co-repressor CTBP1. 
To confirm associated protein expression, we performed Western blots for Notch pathway 
proteins and the downstream effector HRT1. Notch2 and CTBP1 protein expression 
was altered, similar to the RNA microarray findings while SKIP protein was unchanged. 
HRT1 was significantly reduced, confirming an inhibition of downstream Notch pathway 
signaling effects.


RNA data p value Protein data p value
Notch 2 0.55 0.003 0.71 0.001
MAML 0.55 0.006 Not done ---
SKIP 0.56 0.008 0.90 0.34
CTBP1 6.80 0.0008 2.04 0.04
HRT1 Not detected --- 0.86 0.001
Results expressed as fold change vs Control


Discussion: The Notch signaling pathway is highly conserved, regulating cell 
proliferation, differentiation, fate, and death, and its dysregulation is associated with human 
developmental syndromes. Notch interacts with the MAPK pathway, and we previously 
have shown reduced phosphorylated ERK and MEK in E20 MUN kidneys. Therefore, 
dysregulation of the Notch pathway is likely to be a key factor in renal nephron reduction 
secondary to MUN.
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Maternal Nutrient Restriction Downregulates Developmentally Regulated 
Signaling Pathways in Early Rat Kidney Development  Midori Awazu, 
Mariko Hida.  Department of Pediatrics, Keio University School of Medicine, 
Tokyo, Japan.


In animals, maternal protein or global nutrient restriction produces offspring with fewer 
nephrons. While apoptosis has been suggested to be responsible for decreased nephron 
formation, the mechanism is not fully elucidated. We previously reported that signaling 
pathways important for kidney development, ERK, p38, PI3-kinase/Akt pathway, and β 
catenin were upregulated by maternal nutrient restriction in rat fetal kidney at embryonic day 
18 (E18). Since this finding was contrary to what we expected, we examined these signaling 
pathways at an earlier time point. The offspring of dams given food ad libitum (CON) 
and those subjected to 50% food restriction throughout pregnancy (NR) were examined. 
Embryonic day 13 (E13) to day 15 (E15) metanephroi were stained with Dolichos biflous 
lectin or subjected to immunohistochemistry. Lysates of E15 metanephroi were analyzed 
by immunoblot. At E13, there was no difference between NR and CON in body weight or 
kidney surface area. Ureteric buds branched once in both NR and CON. At E14, body weight 
(0.187±0.003 vs 0.202±0.003 g), kidney surface area (57±5% of CON), and ureteric bud 
tip numbers per kidney (11.2±1.3 vs 21.3±1.0) were significantly reduced in NR compared 
with CON. At E15, body weight (0.26±0.01 vs 0.32± 0.01 g), kidney surface area (80±3% of 
CON), and ureteric bud tips numbers (31.0±1.7 vs 59.6±3.5) were also significantly reduced 
in NR. Phosphorylated forms of ERK, p38, PI3-kinase, and Akt were decreased 0.6-, 0.8-, 
0.7-, and 0.5-fold, respectively, in NR. Protein expression of β catenin exhibited a 0.7-fold 
decrease in NR. The expression of PCNA was not different between NR and CON. On the 
other hand, cleaved caspase 3, a marker of apoptosis, was markedly decreased in NR (0.4-
fold of CON). A few TUNEL-positive cells were observed around glomerular precursors 
in both NR and CON. There was no difference in Ki-67 expression. In conclusion, ureteric 
branching and metanephros growth were inhibited by maternal nutrient restriction after 
E13. Downregulation of developmentally regulated signaling pathways at an early stage 
may play a role in the nephron deficit in this pathophysiological setting.
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Exposure of Pregnant Rats to Cigarette Smoke Condensate Causes 
Glomerular Abnormalities and Podocytes Deficiency in the Offspring  
Milosz Zarzecki,1 Marcin Adamczak,1 Antoni Wystrychowski,1 Marie L. Gross,2 
Eberhard Ritz,3 Andrzej Wiecek.1  1Department of Nephrology, Endocrinology 
and Metabolic Diseases, Medical University of Silesia, Katowice, Poland; 
2Department of Pathology, University of Heidelberg, Heidelberg, Germany; 
3Department of Internal Medicine, University of Heidelberg, Heidelberg, 
Germany.


Purpose of study: Higher blood pressure and albuminuria is found in offspring of 
mothers who smoke during pregnancy. Whether kidney development is affected by maternal 
smoking has not been studied so far.


Methods used: Pregnant SD-rats on day 10 of pregnancy were randomly allocated 
(5 animals in each group) to twice daily application on oral mucosa of saline or cigarette 
smoke condensate (CSC) containing nicotine (1 mg/kg/d) until delivery. Glomeruli number 
per left kidney and mean glomeruli volume were measured by stereological methods in all 
offspring in tissues fixed by pressure-controlled perfusion. Analysis of glomerular cellularity 
was done on semithin sections in 15 animals from exposed and 16 from control group.


Summarize results: After 12 weeks of age offspring of mother rats exposed to cigarette 
smoke condensate (n=54) did not differ from the control offspring (n=51) with respect to 
body or kidney weight, albuminuria and serum creatinine concentration. The number of 
glomeruli per left kidney did not differ significantly in offspring exposed to CSC compared 
to control group (48745±9312 vs 46160±5216, respectively). In contrast, significantly 
lower mean glomerular volumes were noted (1.15±0.27 vs 1.44±0.26 106µm3; p<0.0001) 
as well as calculated per one glomerulus lower number of podocytes (101±13 vs 143±19; 
p<0.001), mesangial cells (328±45 vs 436±94; p<0.001) and endothelial cells (189±43 vs 
229±41; p<0.01), respectively. Significantly higher systolic blood pressure was also found 
in offspring exposed to CSC during the fetal period compared to controls (122±7 vs 116±8 
mmHg; p<0.001, respectively).


Conclusion: Prenatal exposure to cigarette smoke condensate containing nicotine 
deteriorates kidney development and increases blood pressure in adult offspring.
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Cyst Formation in Mice with Conditionally Inducible Pkd2 Mutant Alleles 
Associates with Canonical Wnt Signaling Pathway  Ingyu Kim,1 Yulong Fu,2 
Peiwen Lian,2 Ao Li,2 Dan Liang,1 Guanqing Wu.1,2  1Vanderbilt University; 
2State Key Laboratory of Molecular Oncology, Chinese Academy of Medical 
Sciences.


Loss of the gene product polycystin-2 (PC2) in mice results in embryonic lethality 
at E12.5-birth, along with total body edema, focal hemorrhage, cardiac structure 
defects, abnormal left-right axis and cystic kidney/pancreas. However, the precise 
molecular mechanisms by which loss of PC2 can cause these disease phenotypes remain 
largely unknown. To reach this end, we have generated a model in which Pkd2 can be 
conditionally inactivated using a dual Cre-loxP/Flpe-FRT system. Under the mediation 
of Cre recombinase, exon 3 of Pkd2 can be excised to produce mice with a Pkd2-exon-3 
deletion allele (Pkd2d3). Pkd2d3/d3 mice exhibit perinatal lethality with undetectable PC2 
by western blot. By crossmating strategy, tissue-specific Cre-mediated Pkd2f3/- mice were 
generated and the cyst phenotypes were observed in Cre-expressed kidney and pancreas 
in vivo, suggesting the model contains a functionally floxed Pkd2 mutant allele. Using the 
Im:Pkd2f3/- mouse kidneys, we developed an immortalized renal collecting duct cell line. This 
cell line was then used to transiently introduce the AdCre virus to convert the Pkd2f3/- cell 
line into daughter cell lines with Pkd2d3/- alleles. Under nonpermissive culture conditions, 
Pkd2d3/- renal cells display aberrant cell-cell contact, ciliogenesis, and tubulomorphogenesis 
compared to the mother Pkd2f3/- cell line. Further analysis of these cell lines established that 
null-Pkd2 renal epithelial cells have significantly altered expression of β-catenin, axin2 and 
cMyc. Such results provide evidence that loss of PC2 alone dysregulates the canonical Wnt 
signaling pathway, and thus may interfere with renal epithelial behaviors. Our new animal 
and cellular systems lead us to demonstrate not only PC2 cellular functions but also to reveal 
a functional role of canonical Wnt signaling in PC2-associated ADPKD.
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Intragenic Motifs May Regulate Pkhd1/PKHD1 Transcriptional Complexity  
Ravindra Boddu,1 Gregory G. Germino,2 Luiz F. Onuchic,3 Lisa M. Guay-
Woodford.1  1Genetics, UAB, Birmingham, AL; 2NIDDK, NIH, Bethesda, MD; 
3Medicine, University of Sao Paulo, Brazil.


ARPKD is caused by mutations in PKHD1. Recent data indicate that this gene and its 
mouse orthologue are transcriptionally complex. Using RT-PCR, we generated plasmid 
libraries and catalogued amplicon exon usage in adult wild-type mouse kidneys. Among 
the 41 independent transcripts identified, we characterized 25 unique exon junctions and 
determined that the predicted polypeptides were >90% identical with fibrocystin/polyductin 
(FPC). The unique splicing events disproportionately involved exon 6 (p values = 1.396e-
61 to 6.50e-43). In silico exon splice enhancer (ESE) analysis identified several uniquely 
positioned SR protein binding sites, notably: 1) a SC35 motif at the 3’ end of exon 6, 
which was absent in other exons of comparable size; and 2) a SRp40 ESE motif at the 5’ 
end of exons 49, 51, and 52, but not exon 7. Moreover, the IVS6 polypyrimidine tract was 
relatively purine-rich and had fewer intron splice enhancer (ISE) motifs, as compared to 


IVS48, IVS50, and IVS51. Using minigene constructs incorporating these ESEs and ISEs, 
we observed canonical splicing between exons 6 and 7, as well as alternative splicing that 
created the novel junctions 6-49, 6-51, 6-52 represented in our transcriptional catalogue. We 
are currently assessing the impact of directed SR motif and ISE mutagenesis on alternative 
splicing events. We also evaluated human PKHD1 missense variants (www.humgen.
rwth-aachen.de) and identified several alterations involving SR protein motifs. Of note, 
the unclassified variant S2861G disrupts the 5’ SRp40 motif in exon 55. We are currently 
examining the effect of this missense change on PKHD1 splicing events.


CONCLUSION: Our data demonstrate: 1) Pkhd1 exon skipping disproportionately 
involves exon 6 and generates alternative transcripts predicted to encode FPC-like peptides; 
and 2) ESE and ISE motifs appear to direct alternative exon usage in this transcriptionally 
complex gene. We speculate that Pkhd1/PKHD1 transcriptional processing is modulated 
in part by intragenic factors and dysregulated PKHD1 splicing may represent an under-
appreciated pathogenic mechanism in ARPKD.
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The Extrarenal Phenotype Spectrum of Transgenic Pkd1TAG Mice  Marie 
Trudel, Olivier Côté, Almira Kurbegovic.  Molecular Genetics and Development, 
Institut de Recherches Cliniques de Montréal, Montréal, QC, Canada.


Autosomal dominant polycystic kidney disease (ADPKD) is an inherited systemic 
disorder characterized not only by renal cysts but also by severe extrarenal anomalies. Since 
high levels of PKD1 expression are detected in affected tissues of patients with ADPKD, 
we investigated whether enhanced Pkd1 expression could induce the extrarenal and renal 
ADPKD pathogenesis in adult transgenic mice. A Pkd1 bacterial artificial chromosome 
(Pkd1-BAC) was modified by homologous recombination to introduce a silent tag and target 
sustained wild type genomic Pkd1 expression within the native tissues and under normal 
temporal regulation in transgenic mice. Three transgenic Pkd1TAG mouse lines expressed 
2- to 15-fold Pkd1 endogenous levels in a copy-dependent manner. All mice reproducibly 
develop tubular and glomerular cysts but also fibrosis and calcium deposits in the papilla 
reminiscent of nephrolithiasis. Importantly, these mice consistently exhibit hepatic fibrosis 
as well as intrahepatic cysts of the bile ducts predominantly observed in females. While 
the immediate molecular mediators of Pkd1 in cysts of both liver and kidneys are not yet 
defined, the strongly elevated c-myc expression as well as proliferation determined from 
Ki67 analysis suggests a similar signaling pathway in these tissues. Further, a significant 
proportion of mice develop eccentric cardiac dilated hypertrophy with marked aortic arch 
distention and/or valvular stenosis and calcification. These cardiac anomalies had profound 
functional impact on cardiac output and stroke volume. Strikingly, Pkd1TAG mice also 
show devastating ruptured and unruptured cerebral aneurysms. Thus, the Pkd1TAG mouse 
model with enhanced expression of wild type Pkd1 closely recapitulates the typical clinical 
extrarenal pathologic spectrum of human ADPKD patients and provides evidence that 
gain-of-function could be a pathogenetic mechanism in ADPKD.
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Dimerisation of Polycystin-2 Determines Polycystin-1 Recognition and 
Specifies Formation of Functional Polycystin Receptor-Ion Channel 
Complexes  Yaoxian Xu,1 Aurelie Giamarchi,2 Shuang Feng,1 Lise Rodat-
Despoix,2 Ekaterina Bubenshchikova,3 Jizhe Hao,2 Michael P. Williamson,4 
Tomoko Obara,3 Patrick Delmas,2 Albert C. Ong.1  1Kidney Genetics Group, 
Academic Unit of Nephrology, University of Sheffield, Sheffield, United Kingdom; 
2CNRS, Faculté de Médecine, Université de la Méditerranée, Marseille, France; 
3Departments of Medicine and Genetics, Case Western Reserve University, 
Cleveland, OH; 4MBB, University of Sheffield, Sheffield, United Kingdom.


Autosomal polycystic kidney disease (ADPKD) is caused by mutations in two genes, 
PKD1 and PKD2 which encode the proteins, polycystin-1 (PC1) and polycystin-2 (PC2) 
respectively. PC2 is located in several subcellular compartments, tends to homodimerise 
and can heterodimerise with PC1 (C-terminal domain, CT1) to form a G-protein regulated 
Ca2+ permeable channel. PC2 is also likely to function independently of PC1 in the nodal 
pathway of left-right axis determination. Nevertheless the structural basis for these different 
molecular interactions has remained obscure and the major site of PC2 action debated. Here 
we report a previously unrecognised evolutionarily conserved motif in the PC2 C-terminus 
(CT2) which functions as a coiled-coil dimerisation domain (CC2) distinct from a previous 
reported coiled-coil motif (CC1). Deletion or mutation of CC2 but not CC1 was sufficient 
to abolish CT2 dimerisation and binding to CT1. CC2 mediated dimerisation in full-length 
PC2 was essential for binding to full-length PC1, reconstitution of a plasma membrane 
PC1/PC2 channel and for PM (PC1)-ER (PC2) channel activity. However CC2 mutants 
could still function as ER calcium release channels in the absence of PC1. Exogenous 
expression of dimerization-deficient human PC2 in zebrafish resulted in a cystic pronephros, 
hydrocephalus, cardiac edema and body axis curvature but had lesser effects on laterality 
suggesting that CC2 mutations preferentially abrogated PC1/PC2 function. We conclude 
that C-terminal dimerization of PC2 acts as a molecular signature for PC1 recognition and 
thus specifies the formation of a PC1/PC2 complex. ER located PC2 is likely to function 
in the determination of laterality.
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A Potent Lonidamine Derivative JWS-1-190 Inhibits Cell Proliferation 
and Cyst Formation in Polycystic Kidney Disease  Dar B. Shah,1 Brenda S. 
Magenheimer,1 Shirin V. Sundar,1 Gunda I. Georg,2 James P. Calvet.1  1Kidney 
Institute, Univ of Kansas Med Ctr, Kansas City, KS; 2Medicinal Chemistry, Univ 
of Minn, Minneapolis, MN.


Autosomal dominant polycystic kidney disease (ADPKD) is characterized by 
abnormal cell proliferation and increased fluid secretion. We have examined the use of 
the cancer chemotherapeutic drug lonidamine and its derivatives as inhibitors of cyst 
growth. Lonidamine is reported to be an inhibitor of mitochondrial function. However, 
the lonidamine derivative JWS-2-72 (H2-gamendazole or H2-GMZ) has been shown 
also to inhibit Hsp90, resulting in decreased levels of Hsp90 client proteins. Many of the 
proteins implicated in the pathways leading to cyst growth and enlargement are known 
to require Hsp90 to maintain their stability and activity. Thus, Hsp90 inhibition can lead 
to the increased turnover of these proteins. The purpose of this study was to test a new 
lonidamine derivative JWS-1-190 for its effectiveness in inhibiting cAMP-stimulated cell 
proliferation and cyst growth, and to examine its effects on Hsp90 client proteins. After 
72 hours treatment, cAMP-stimulated M-1 (clone 20) cell proliferation was inhibited by 
∼20% with 20 µM lonidamine and by ∼60% with only 1 µM JWS-1-190, in comparison 
to untreated control cells. Thus, in a direct comparison of the two drugs, JWS-1-190 more 
significantly inhibited cell proliferation (p < 0.0001) at a 20-fold lower concentration. 
Western blots showed that the Hsp90 client proteins ErbB2 and CFTR were decreased 
∼40% and ∼25% in cells treated with 1 µM JWS-1-190 for 48 hours. To examine the cyst 
growth process, embryonic kidneys obtained from Pkd1m1Bei mutant mice at E15.5 were 
treated with 1 µM JWS-1-190 over a four-day period in organ culture. The treated kidneys 
showed a dramatically decreased cAMP-stimulated cystic index as compared to untreated 
controls. Taken together, these results showed that low concentrations of JWS-1-190 can 
cause a significant inhibition of cell proliferation and decreased cystic burden, due possibly 
to inhibition of Hsp90 client protein-dependent pathways, including cyst-filling CFTR-
mediated chloride channel activity.


Disclosure of Financial Relationships: nothing to disclose


TH-PO688


The Novel Hsp90 Inhibitor KU-174 Targets the mTOR Pathway in ADPKD 
Cells and Reduces In Vitro Cyst Formation  Shirin V. Sundar,1 Sanjeev Puri,2 
Alison C. Donnelly,3 Brian S. J. Blagg,3 Gail A. Reif,1 Darren P. Wallace,1 James 
P. Calvet.1  1Kidney Institute, Univ of Kansas Med Ctr, Kansas City, KS; 2Dept of 
Biotechnology, UIET, Panjab Univ, Chandigarh, India; 3Medicinal Chemistry, 
Univ of Kansas, Lawrence, KS.


Novobiocin and its derivatives inhibit the cellular chaperone Hsp90 by binding 
the C-terminal ATP-binding domain in contrast to classical Hsp90 inhibitors such as 
geldanamycin which bind the N-terminal ATP-binding pocket. Hsp90 inhibitors are known 
to affect the levels of multiple Hsp90 client proteins critical to cell proliferation and fluid 
secretion. We now show that the novobiocin derivative KU-174 significantly inhibits the 
proliferation of cAMP- and EGF- stimulated ADPKD cyst-lining epithelial cells in a dose-
dependent manner (0.1 µM to 1 µM KU-174 for 72 h) using the MTT assay. Western blotting 
showed decreases in p-Erk with 0.5 µM and 1 µM KU-174 at 48 h (decreases of 70% and 
80% respectively; n = 2) whereas total Erk levels remained unchanged. Since the mTOR 
pathway is inappropriately activated in PKD, we tested whether KU-174 affected any of 
the key mediators of this pathway. ADPKD cells were stimulated with EGF and treated 
with 50 nM, 100 nM, 500 nM or 1 µM KU-174 for 24 or 48 h and the status of p-mTOR 
(S2448), p-Akt (S473), p-TSC2 (S939) and p-S6K (T289) were examined. After 24 h of 
treatment, there was no change in any of the phosphoproteins. After 48 h of treatment with 
1 µM KU-174, p-mTOR decreased by 56%, p-Akt by 64%, and p-S6K by 75% compared to 
control EGF treated cells (n = 2). There was no change in p-TSC2 levels. Even though Akt 
is a well-known Hsp90 client protein, KU-174 did not appear to decrease total Akt levels at 
the concentrations examined. On the other hand, KU-174 treatment did cause decreases in 
the levels of the Hsp90 client proteins CFTR, ErbB2, c-Raf, and Cdk4. Finally, the effects 
of KU-174 were tested on microcyst formation by ADPKD cells cultured in collagen gels. 
1 µM KU-174 inhibited cyst formation induced by EGF and forskolin by more than 3-fold, 
and 5 µM KU-174 completely eliminated cyst formation (p < 0.01, n = 6). We conclude 
that KU-174 might be an attractive candidate for the treatment of PKD.
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Interaction between Polycystin-2 and the Inositol 1,4,5-Trisphosphate 
Receptor and Its Function in the Endoplasmic Reticulum  Eva Sammels,1 
Benoit Devogelaere,1 Djalila Mekahli,1 Geert Bultynck,1 Ludwig Missiaen,1 
Jan B. Parys,1 Yiqiang Cai,2 Stefan Somlo,2 Bernd Nilius,3 Humbert De Smedt.1  
1Laboratory of Molecular and Cellular Signaling, Department of Molecular 
Cell Biology, K.U.Leuven, Leuven, Vlaams-Brabant, Belgium; 2Department 
of Internal Medecine, Yale University School of Medicine, New Haven, CT; 
3Laboratory of Ion Channel Research, Department of Molecular Cell Biology, 
K.U.Leuven, Leuven, Vlaams-Brabant, Belgium.


Recent data indicate that polycystin-2 (TRPP2, an ion channel of the TRP-superfamily) 
can interact with the inositol 1,4,5-trisphosphate receptor (IP3R). In most cell-based systems, 
TRPP2 resides in the endoplasmic reticulum, but its function there still remains unclear. 


In this study we aimed to specify the exact interaction sites for TRPP2 as well as for the 
IP3R and to investigate the functional relevance of their interaction.


Via co-immunoprecipitation in porcine renal epithelial cells of proximal tubulus, 
LLC-PK1 cells, we could detect interaction between full-length TRPP2 and full-length 
IP3R, as well isoform 1 as 3. Further analysis by GST-pull-down assays revealed that the 
C-terminal cytoplasmic tail of TRPP2 (aa 679-966) strongly interacted with the N-terminal 
ligand-binding domain (LBD) of the IP3R1 (aa 1-604). We determined a cluster of positively 
charged residues in the suppressor region of IP3R (aa 1-225), conserved among all 3 isofoms, 
and a cluster of acidic residues in TRPP2 which are critical for the interaction.


When TRPP2 is re-introduced in TRPP2-/- mouse renal epithelial cells, there is a clear 
stimulation of as well ATP-induced intracellular Ca2+ release in intact cells as IP3-induced 
intracellular Ca2+ release (IICR) in permeabilized cells. Further analysis using pathogenic 
mutants of TRPP2 revealed that this stimulation of IICR is dependent on the TRPP2 
channel function and the interaction with the IP3R. We conclude that a signalling complex 
between TRPP2 and the IP3R is important for modulating intracellular Ca2+ signalling. 
Disturbance of this interaction could contribute to the development of ADPKD caused by 
loss-of-function mutations in TRPP2.
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Inhibition of Purinergic P2X Receptors with Oxidized ATP Reduces the 
Severity of Cystic Phenotype in a Zebrafish Model of Polycystic Kidney 
Disease  Ming-Yang Chang,1 Jenn-Kan Lu,2 Ya-Chung Tian,1 Yung-Chang 
Chen,1 Cheng-Chieh Hung,1 Chih-Wei Yang,1 Yi-Chuan Cheng.3  1Department of 
Nephrology, Kidney Research Center, Chang Gung Memorial Hospital, Taoyuan, 
Taiwan; 2Institute of Aquaculture, National Taiwan Ocean University, Keelung, 
Taiwan; 3Department of Biochemistry and Molecular Biology, Chang-Gung 
University, Taoyuan, Taiwan.


Autosomal dominant polycystic kidney disease (ADPKD), caused by mutations in 
either PKD1 or PKD2, is characterized by excessive fluid secretion and proliferation of 
renal tubular epithelial cells. Purinergic P2X receptors are cation-selective channels gated 
by extracellular adenosine 5’-triphosphate (ATP) and regulate water and ion transport in 
different nephron segments, but their in vivo roles in modulating cystic formation are unclear. 
We have examined the effects of oxidized ATP (OxATP), a P2X receptor antagonist, and 
BzATP, a P2X receptor agonist, on the development of cystic phenotype in a PKD2 zebrafish 
model. We injected translation-blocking morpholino to knock down the expression of pkd2. 
The zebrafish morphants showed cystic dilatation of pronephros and severe edema by 5 
days post-fertilization. The Pkd2 morphants were exposed to OxATP (100uM) or BzATP 
(100uM) added directly to fish water for 5 days after microinjection. The frequency of 
edema phenotype was significantly reduced in the OxATP-treated embryos (54.1 %, n=61) 
as compared with the BzATP-treated embryos (89.6%, n=67) or the untreated controls (80.3 
%, n=76) (p< 0.001). The frequency of curly tail phenotype was unaltered by the treatment of 
OxATP (90.2 %, n=61) as compared with the BzATP-treated embryos (97.0 %, n=67) or the 
untreated controls (93.4 %, n=76) (p=0.28). Histology analysis confirmed an improvement 
of glomerular cyst and proximal tubular dilatation in the OxATP-treated pkd2 morphants. In 
addition, the OxATP-treated embryos were associated with a reduction of p-ERK activity 
by Western blot analysis. These data demonstrate that OxATP ameliorates the severity of 
cystic phenotype in pkd2 knockdown zebrafish. This result further implicates that purinergic 
receptor blockade could be a potential therapeutic modality for ADPKD.
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Mutation of the Polycystin-1 Protein Phosphatase-1 Binding Motif Disrupts 
Polycystin-1 Dephosphorylation  Stephen C. Parnell, James P. Calvet.  Dept 
of Biochemistry and Molecular Biology, and Kidney Institute, Univ of Kansas 
Medical Center, Kansas City, KS.


We had previously demonstrated that the C-terminal cytosolic tail of polycystin-1 
(PC1) contains a highly conserved, putative protein phosphatase-1 (PP1) binding motif 
(R/KVxF; KVRF between K4142 and F4145 in mouse PC1) located 14 residues upstream 
of a PKA phosphorylation site at S4159. PP1 is a broadly expressed serine/threonine 
phosphatase that regulates numerous cellular functions including ion channel activity, 
cytoskeletal organization, cell cycle progression, and gene transcription. PP1 activity is 
regulated by its interactions with a diverse set of regulatory protein binding partners that 
form unique holoenzyme complexes with PP1. Each of these holoenzymes can potentially 
dephosphorylate multiple substrates. To determine whether PP1 interacts with PC1, we 
demonstrated that the alpha isoform of PP1 co-immunoprecipitated the C-tail of PC1. We 
now show that mutation of the PP1 binding motif disrupts dephosphorylation of PKA-
phosphorylated PC1. Mutation of the critical hydrophobic residues (V4143 and F4145 in the 
KVRF motif) had no effect on the ability of PC1 to be co-immunoprecipitated by PP1α but 
dramatically blocked PP1α-mediated dephosphorylation of PC1. Further analysis revealed 
that mutation of the -1 residue just upstream of the PP1-binding motif (H4141; HKVRF), 
which is frequently occupied by a basic residue in known PP1-binding proteins, somewhat 
reduced the ability of PP1α to dephosphorylate PC1. In contrast, mutation of K4142 (KVRF) 
and R4144 (KVRF) did not affect PP1α-mediated dephosphorylation. These experiments 
show that mutation of the critical hydrophobic residues in the PP1-binding motif in PC1 
disrupts dephosphorylation of PC1 without destabilizing the PP1α-PC1 binding interaction 
in vivo. These results suggest that PC1 serves as both a regulatory subunit and a substrate 
for PP1α. We further suggest that PC1 and PP1α form a holoenzyme complex in which 
the two proteins stably interact and are poised to dephosphorylate additional substrates. 
[SCP was supported by a PKD Foundation Postdoctoral Fellowship.]
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Polycystin-1 Regulates mTORC1 in an ERKs-Dependent, Akt-Independent 
Manner In Vitro and In Vivo  Monika Pema, Gianfranco Distefano, Claas 
Wodarczyk, Alessandra Boletta.  Genomics and Cellular Biology, DTI – DIBIT, 
San Raffaele Scientific Institute, Milan, Italy.


Polycystin-1 (PC1) the product of the gene most commonly mutated in ADPKD 
regulates both proliferation and apoptosis. We have recently shown using a series of loss 
and gain of function in vitro models that PC1 controls cell growth (size) in addition to 
and independently of its action on proliferation. We found that PC1 achieves this effect 
by inhibiting the mTORC1 pathway and its downstream effectors S6K and 4EBP1 in a 
Tsc2-dependent manner. Furthermore, PC1 is able to regulate Tsc2 by modulating its 
ERKs-specific phosphorylation in S664 (Distefano et al, MCB, 2009). Notably, we found 
that PC1 induces full activation of Akt, suggesting a role in regulating mTORC2 as well, 
but this does not result in Tsc2 phosphorylation in Akt-specific sites, suggesting that there 
is a disconnect between the PI3k/Akt pathway and mTORC1 in response to PC1.


In order to further investigate the mechanism by which PC-1 regulates mTORC1 and 
2 in vivo, we crossed a conditional mouse model generated in our laboratory (Wodarczyk 
et al.,JASN 18:125A,2007), in which the last two exons of Pkd1 are flanked by loxP sites, 
with a kidney- specific Cre mouse (Ksp-Cre, Dr. P. Igarashi, Southwestern University, 
TX-USA). Pkd1 flox/ -: Ksp-Cre mice develop massive renal cysts after birth, ultimately 
leading to death by P14.5.


Biochemical analysis of lysates from polycystic kidneys at P4.5 and P8.5 shows 
hyperphosphorylation of downstream effectors of mTORC1, such as p70S6K and S6Rp 
as compared to controls. Furthermore, MEK1/2 and ERKs, but not Akt, are strongly 
upregulated, further suggesting that the ERKs, but not Akt control mTORC1 upregulation 
in ADPKD. Notably, immunohistochemistry on P4.5 cystic kidneys shows that the majority 
of cysts stain positive for phospho S6Rp (∼70%), but we also observe a high proportion 
of cysts that do not show hyperactivation of the mTORC1 cascade. We propose a model 
by which PC1 is able to regulate the mTORC1 cascade through an atypical mechanism 
that might be protective of cyst transformation, but this alone cannot justify renal cyst 
formation and expansion.
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HDAC Inhibitors Target p21, Id2 and Rb To Regulate Cell Cycle in Cystic 
Epithelial Cells and Further Prevent Cyst Formation  Lucy X. Fan,1 Brenda 
Magenheimer,2 James P. Calvet,2 Xiaogang Li.1  1Department of Pediatrics, 
Medical College of Wisconsin, Milwaukee, WI; 2Department of Biochemistry and 
Molecular Biology, University of Kansas Medical Center, Kansas City, KS.


Our microarray analysis has shown that several histone deacetylases (HDACs) are 
upregulated in Pkd1null/null mouse embryonic kidney cells (MEK), which have been found 
with an increased proliferative and dedifferentiation cellular phenotype. The general effect 
of HDACs is to modify deacetylation of histones or non-histone substracts, such as p53, 
E2F1, Stats, Rb, NF-κB, etc, to regulate cell proliferation and differentiation. The inhibitors 
of HDACs are emerging as a potentially important new class of anti-proliferation agents. It 
is reasonable to hypothesize that using HDAC inhibitors to inhibit the upregulated HDACs 
may normalize the increased proliferation of Pkd1null/null MEK cells. In this study, we found 
that a) HDAC inhibitor, trichostatin (TSA), can normalize the increased proliferation of 
Pkd1null/null MEK cells. The percentage of the TSA treated Pkd1null/null MEK cells in G1 
(58%), S (30%), and G2 (12%) phase was similar to that of Pkd1 wild type MEK cells in 
G1 (50%), S (38%), and G2 (12%) phase, respectively. By contrast, about 38%, 58%, and 
4% of the control Pkd1null/null MEK cells were in G1, S, and G2 phase, respectively. b) TSA 
treatment induced the upregulation of p21, downregulation of Id2 and the reduction of 
the phosphorylation of the cell cycle regulator Rb. Id2 regulates cell cycle either through 
directly binding with unphosphorylated Rb to relieve E2F from Rb to regulate E2F 
dependent cell cycle progression or through binding with bHLH proteins to inhibit p21 
expression. The observed TSA-induced changes in p21, Id2, and Rb in Pkd1null/null MEK 
cells are consistent with cell cycle senescence and dedifferentiation of Pkd1null/null MEK 
cells. c) TSA reduced cyst formation in Pkd1-/- mouse embryos. These findings suggest that 
epigenetic modification through HDACs has critical role in regulation of kidney epithelial 
cell proliferation and differentiation and HDAC inhibitors may be a potential therapeutic 
approach to treat polycystic kidney disease.
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Adaptation of Cilium-Mediated Mechanotransductive Signaling by 
Regulation of Cilium Length  Jagesh V. Shah,1 Tatiana Y. Besschetnova,1 
Elona Kolpakova-Hart,2 Jing Zhou,1 Bjorn Olsen.2  1Renal Division, Brigham 
and Women’s Hospital, Boston, MA; 2Oral and Developmental Biology, Harvard 
School of Dental Medicine, Boston, MA; 3Lexington, MA; 4Lexington, MA.


The primary cilium acts as a transducer of extracellular stimuli into intracellular cues. 
Its regulation, particularly with respect to length, has been defined primarily by genetic 
experiments in which molecular components that are necessary for its proper construction 
have been mutated or deleted. However, dynamic modulation of the cilium length, a 
phenomenon observed in many ciliated organisms, has not been well-characterized. Here 
we reveal the role of cyclic (c)AMP as a major regulator of cilium length in mammalian 
epithelial and mesenchymal cells. Increased cAMP and subsequent activation of PKA leads 
to a rapid increase in cilium length that is reversible and independent of protein translation. 
Anterograde intraflagellar transport, as measured by the velocity at which IFT88 moves 


along the cilium, is sped up in lengthened cilia, consistent with an increased delivery of 
cilium components. The cilium length response to cAMP creates a negative feedback 
loop whereby fluid shear-mediated deflection of the primary cilium, which decreases 
intracellular cAMP, leads to cilium shortening and thus decreases mechanotransductive 
signaling. This adaptive response is blocked when the autosomal dominant polycystic kidney 
disease (ADPKD) gene products, polycystin-1 or -2, are reduced. Dynamic regulation of 
cilium length is thus intertwined with cilium-mediated signaling and provides a natural 
braking mechanism in response to external stimuli. Loss of polycystin function disrupts 
this braking mechanism and promotes hyperactive signaling. This effect may contribute 
to PKD pathogenesis.
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Cleaved C-Tail Fragment of Fibrocystin Leads to Cystogenesis by 
Modulating mTOR Signaling  Shixuan Wang, Jingjing Zhang, Maoqing Wu, 
Jing Zhou.  Medicine/Renal, Brigham and Women’s Hospital and Harvard 
Medical School, Boston, MA.


Polycystic kidney disease (PKD) is the most common inherited kidney disease. 
Its autosomal dominant form is caused by mutations in PKD1 and PKD2 genes, while 
the recessive is due to mutations in PKHD1, the gene encoding fibrocystin/polyductin 
(FPC). FPC has been proposed to be cleaved in a Notch-like fashion. In order to study the 
function of fibrocystin especially its cleaved intracellular domain (ICD), we established 
four stable clones in which human ICD (hICD) was predominantly expressed in the 
nuclei of mIMCD3 cells. By immunoblotting, we found that S6KT389 was constitutively 
phosphorylated in hICD expressing cells, independent of fetal bovine serum, in comparison 
to the vector controls. Downstream target of S6K, S6S235/236 or S6S240/244, was also 
hyperphosphorylated. However, 4E-BP1T37/46 was hypophosphorylated in hICD cells. The 
phosphorylation of S6KT389 can be completely inhibited by the addition of rapamycin, an 
inhibitor of mTOR. Furthermore, we tested the effect of amino acids on mTOR signaling. 
Similar changes for S6KT389 and 4E-BP1T37/46 were found. Finally, by tubulogenesis 
assay, we found that hICD cells led to cystogenesis, in contrast to tubulogenesis in control 
cells. In summary, cleaved C-tail of fibrocystin may play a dominant-negative role and 
lead to cystogenesis by activating mTOR signaling.


Disclosure of Financial Relationships: nothing to disclose
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Pkd2 Mesenteric Arterioles Exhibit an Endothelial-Dependent Nitric Oxide 
Mediated Defect in Vasorelaxation Restored by Rosiglitazone  Albert C. 
Ong,1 Lewis Ruff,1,2 Linghong Huang,2 Zoe Brookes.2  1Kidney Genetics Group, 
Academic Unit of Nephrology, University of Sheffield Medical School, Sheffield, 
United Kingdom; 2Microcirculation Group, University of Sheffield Medical 
School, Sheffield, United Kingdom.


Patients with Autosomal Dominant Polycystic Kidney Disease (ADPKD) have a high 
prevalence (70%) of hypertension and a high incidence of vascular mortality. Hypertension 
can develop in childhood and often precedes a significant reduction in GFR. The major 
aim of this study was to investigate whether a primary defect in ADPKD vessels could 
predispose patients to hypertension by utilizing an established Pkd2 heterozygous murine 
model. Third order mesenteric arteries were freshly dissected from adult male wild-type 
(WT) and Pkd2+/- mice (∼200mm) and mounted on a pressurized myograph system. The 
responsiveness of each vessel to phenylephrine (PE) and acetylcholine (Ach) was determined 
in dose-response experiments. Pkd2 arterioles showed a marked defect in Ach-dependent 
vasodilatation which was dependent on the presence of an intact endothelial layer. In 
contrast, Pkd2 vessels responded normally to sodium nitroprusside (SNP), PE, KCl or 
pressure indicating unaltered myogenic responses. Denudation of the endothelial layer 
did not alter myogenic responses in WT or Pkd2 vessels. Ach-dependent vasodilatation 
in WT vessels was blocked by pre-treatment with the eNOS inhibitor, L-NAME, and 
restored by L-arginine. Significantly, prior treatment of Pkd2 mice with the PPAR-g 
agonist, rosiglitazone, restored Ach-dependent vasodilation in Pkd2 heterozygous vessels, a 
response which was inhibited by L-NAME. In conclusion, we confirm a primary endothelial-
dependent, nitric oxide-mediated defect in vasorelaxation in Pkd2 heterozygous mesenteric 
arterioles. The mechanisms by which rosiglitazone can restore vasoresponsiveness in Pkd2 
vessels are currently under investigation.


*Funded by the PKD Foundation
Disclosure of Financial Relationships: nothing to disclose
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Diferuloylmethane (Curcumin) and Synthetic Analogs Are Cytotoxic to 
ADPKD Cyst Cells in Culture  Elsa Bello-Reuss,1 Moses Lee.2  1Department 
of Internal Medicine, TTUHSC, Lubbock, TX; 2Department of Chemistry, Hope 
College, Holland, MI.


Mutations of ciliary proteins conduce to the kidney cystic phenotype in humans and 
animal models, suggesting the possibility of a converging cystogenic pathway. Cessation 
of the flow-sensing mechanism would cause dysfunction of the Wnt pathway, which in 
turn activates β-catenin (β-cat). In addition, mutations of PKD1 may release an inhibition 
of β-cat exerted by the normal PC1 C-terminus, which blocks β-cat’s interaction with the 
Tcf-protein. We have preliminary data suggesting that β-cat activation is involved in IL-8 
promoter activation resulting in secretion of IL-8, an angiogenic cytokine. Curcumin and 
derivatives inhibit the Wnt/β-cat pathway and are cytotoxic to cancer cells. We studied the 
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effect of curcumin and 2 selected analogs (from 15 evaluated for cytotoxicity in murine 
cancer cell lines) on primary cultures of ADPKD cyst cells and normal proximal tubule 
cells (HPT). Normal kidney cells and ADPKD cyst cells from 3 donors were exposed to 
curcumin (between 0 and 60 µM). Curcumin decreased by ∼90% the viability of ADPKD 
cyst cells at 20 µM; normal kidney cells remained viable up to the highest dose tested (60 
µM), (P=0.001). One of the synthetic curcumin analogs (A), cytotoxic to cancer cell lines 
with IC50 between 0.5 µM and 1.2 µM, was also cytotoxic for ADPKD cyst cells with IC90 
of 3 µM. In contrast, doses up to 10 µM were not toxic to normal tubule cells (P< 0.002). 
In summary: 1. We studied the cytotoxic effect of curcumin and synthetic analogs on human 
ADPKD cyst cells and normal tubule cells in primary cultures. 2. Curcumin and analog A 
were cytotoxic to ADPKD at doses that do not affect the viability of normal tubule cells. 3. 
The curcumin analog was effective at doses 1/10th of the curcumin IC90 dose. 4. Curcumin 
and synthetic analogs may be useful for inhibition of ADPKD cyst growth and could be a 
potential treatment for ADPKD.


Disclosure of Financial Relationships: nothing to disclose
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Loss of Aquaporin-11 Causes Both the Apoptosis and the Enhanced Cell 
Proliferation of the Renal Proximal Tubule Cells  Katsuki Kobayashi,1 
Emi Shinada,1 Kenichi Ishibashi,2 Shinichi Uchida,3 Sei Sasaki.3  1Division of 
Molecular Genetics, Clinical Research Center, Chiba-East National Hospital, 
Chiba City, Japan; 2Department of Pathophyiology, Meiji Pharmaceutical 
University, Tokyo, Japan; 3Department of Nephrology, Tokyo Medical and 
Dental University, Tokyo, Japan.


Aquaporin-11 (AQP11) belongs to the aquaporin water channel family with its unique 
NPA boxes. Previous reports have demonstrated that mice carrying ablated coding regions 
of AQP11 exhibit vacuolation of the renal proximal tubule cells and formation of the renal 
cortical cysts originating from the proximal tubule. In the present study we investigated 
the molecular mechanisms by which cysts are generated in this murine PKD model. We 
demonstrate that the endoplasmic reticulum stress is induced in the AQP11 knockout mouse 
kidney at the postnatal day 7. We further show that the CCAAT/enhancer-binding protein 
homologous protein (CHOP) expression is highly elevated in the vacuolated proximal 
tubule cells at the early stage of the postnatal development, resulting in the programmed 
cell death. However, the proximal tubule cells deeply locating in the cortex survive and 
start to vigorously proliferate at the later stage, eventually forming cysts in the cortex. This 
cystogenesis is driven by mTOR activation and inhibited by administration of rapamycin. 
Taken together, our data reveal that the disruption of AQP11 gene causes both the ER 
stress-induced apoptosis and the mTOR-driven cell proliferation in the different segments 
of the renal proximal tubule.


Disclosure of Financial Relationships: nothing to disclose
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Snail1 Is Involved in Epithelial-to-Mesenchymal Transition (EMT) in Cyst-
Lining Epithelial Cells in PCK Rat  H. Togawa,1 K. Nakanishi,1 Y. Shima,1 
M. Sako,1 M. Miyajima,2 K. Nozu,3 K. Iijima,3 D. Yoshihara,4 S. Nagao,4 N. 
Yoshikawa.1  1Department of Pediatrics, Wakayama Medical University, 
Wakayama, Japan; 2Laboratory Animal Center, Wakayama Medical University, 
Wakayama, Japan; 3Department of Pediatrics, Kobe University, Kobe, Japan; 
4Education and Research Center of Animal Model for Human Disease, Fujita 
Health University, Toyoake, Japan.


Cells lining cyst in PKD have abnormalities in cell polarity. E-cadherin is a cell adhesion 
molecule and E-cadherin/β-catenin complex is crucial for maintenance of an epithelial 
phenotype. Previously, we showed decreased expression of cell adhesion molecules and de 
novo expression of mesenchymal markers, which demonstrated the pathological significance 
of tubular EMT in PCK rat, a human ARPKD orthologue model. Recently, it has been 
clarified that Snail1, a transcriptional repressor of E-cadherin, plays a role in the process of 
EMT. Therefore, we examined segment/age-specific Snail1 expression in PCK rat. Paraffin 
embedded kidneys from 5 male PCK and control rats each at 0 day, 1, 3, 10, 14 weeks and 4 
months of age were serially sectioned and stained with segment specific markers, antibodies 
to Snail1, adhesion molecules and mesenchymal markers. Snail1 mRNA expression was 
quantified using real-time PCR. From 3 weeks of age, cyst formation in PCK rats was 
evident in loop of Henle, distal tubule and collecting duct, and E-cadherin expression in 
cystic tubule was attenuated and localized to lateral cell-cell contacts according to cyst 
enlargement. Snail1 was predominantly expressed in the nuclei of tubular epithelial cells 
forming large cysts. The segment/age-specific pattern of Snail1 expression coincided with 
that of mesenchymal markers, vimentin and fibronectin. The maximum intense of Snail1 
expression was observed in enlarging cysts. That is, the largest cysts had slightly decreased 
intense of Snail1 expression. There was no significant staining of Snail1 in controls. Snail1 
mRNA expression was also upregulated temporally in PCK rats. In conclusions, these 
findings suggested that Snail1 is involved in EMT in PCK rat. Snail1 may be a key EMT 
contributor in PKD and a target molecule for a disease-specific intervention.


Disclosure of Financial Relationships: nothing to disclose
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Regulation of ER Ca2+ Release by PC1 through Modulation of the PC2-IP3R 
Interaction  Netty G. Santoso, William B. Guggino.  Department of Physiology, 
Johns Hopkins University School of Medicine, Baltimore, MD.


Dysregulation of Ca2+ signaling/homeostasis has been shown to be associated with 
development of ADPKD. Mutations in either Polycystin-1 (PC1) or Polycystin-2 (PC2) 
can cause ADPKD, therefore several studies have been done to investigate the role of the 
polycystins in modulating Ca2+ signaling. Indeed, PC2, as a member of the TRP channel 
family which largely functions as cation channels, has been shown to act as an intracellular 
Ca2+ channel in the ER. In contrast, the role of PC1, which does not belong to the TRP ion 
channel family, is still unclear. In this study, we investigate whether PC1 is also involved 
in the regulation of Ca2+ signaling. Ca2+ release measurements with Fura-2 showed that 
expression of full-length PC1 in MDCK cells (MDCKPKD1zeo) reduced the Ca2+ released 
in response to ATP stimulation compared to the control MDCK cells (MDCKzeo). This 
reduction can be reversed by treatment with the PI3K inhibitors, LY294002 and wortmannin. 
Conversely, activation of the PI3K/ Akt signaling pathway by HGF treatment in MDCKzeo 
reduced the ATP-induced Ca2+ release to levels comparable to MDCKPKD1zeo. Furthermore, 
we found that the interaction of endogenous PC2 and IP3R is disrupted in MDCKPKD1zeo, 
whereas PC2 was still able to pull-down endogenous IP3R in control MDCKzeo cells. 
Similarly, the interaction between PC2 and IP3R is also modulated by the PI3K/Akt 
pathway. Inhibition of PI3K in MDCKPKD1zeo rescued the interaction of PC2 with IP3R, 
whereas, activation of the PI3K pathway in MDCKzeo disrupted the interaction. The PI3K/
Akt signaling pathway has been previously implicated in the inhibition of apoptosis in 
the MDCK cell line expressing PC1, and it was also shown that increase of Ca2+ release 
correlates with increase of apoptosis. Therefore, we hypothesize that PC1 can inhibit 
apoptosis through PI3K’s regulation of the interaction between PC2 and IP3R to modulate 
Ca2+ release from the ER.


Disclosure of Financial Relationships: nothing to disclose
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The Colocalization of FoF1 ATP Synthase with Polycystin-1 on Cilia Is 
Evolutionarily Conserved from Worm to Mammals  Qing Wei, Jinghua Hu, 
Peter C. Harris.  Department of Medicine, Mayo Clinic, Rochester, MN.


Autosomal dominant polycystic kidney disease (ADPKD) is one of the most common 
genetic diseases. Mutations in two proteins, polycystin-1 (PC1) and polycystin-2 (PC2), 
are responsible for nearly all ADPKD cases. The major functional site for PC1 and PC2 
is suggested to be on primary cilia, however, how PC1 and PC2 function on cilia remains 
elusive. Recently, C. elegans has been used as a success model to study human ADPKD. 
The C. elegans LOV-1 and PKD-2 proteins are homologues of human PC1 and PC2, 
respectively. LOV-1 and PKD-2 colocalize and function in the cilia of male-specific sensory 
neurons. Previously, we have shown that mitochondrial FoF1 ATP synthase beta subunit 
unexpectedly associates with evolutionarily conserved LOV-1 PLAT domain and locates to 
cilia. Our evidences support the hypothesis that the whole ATP synthase locates to cilia and 
is involved in polycystin signaling in C. elegans. Most interestingly, we demonstrate that 
the ATP synthase colocalize with polycystin-1 on mammalian kidney cilia. Pharmacological 
assay suggests that the ciliary ATP synthase may also play a pivotal role in ciliogenesis. Our 
data indicate that the ectopic ciliary ATP synthase plays a conserved role in cilia function 
and/or ciliogenesis. Using both worm and mammal models, we will explore the molecular 
mechanisms underlying the ciliary targeting of the ATP synthase and its involvement in 
human ADPKD disease.


Disclosure of Financial Relationships: nothing to disclose
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Identification and Functional Exploration of Novel Phosphorylation Sites 
of Polycystin-2 In Vivo  Yiqiang Cai, Xin Tian, Seung Lee, Ming Ma, Stefan 
Somlo.  Internal Medicine, Yale University School of Medicine, New Haven, 
CT.


Loss of polycystin-2 (PC2), a cation channel, results in autosomal dominant polycystic 
kidney disease (ADPKD). PC2 has been localized to cilia and is abundantly expressed in 
the endoplasmic reticulum. signaling by the PC1/PC2 complex underlies the pathogenesis 
of ADPKD. We have previously shown that PC2 is constitutively phosphorylated at 
Ser812, possibly by CK2. Loss of Ser812 phosphorylation resulted in 10-fold decrease in 
sensitivity to Ca2+ activation/inactivation of PC2, but had no effect on PC2 localization 
at the ciliary membrane. To better understand the role of phosphorylation of PC2 in vivo, 
we cultured PC2 over-expressing cells in the presence of 32P with either vasopressin to 
stimulate PKA or the cAMP analogue, 8-Br-cAMP. Both increased PC2 phosphorylation 
significantly. This effect was not seen with cGMP. Treatment with H8, a pan-PKA 
inhibitor, completely abrogates vasopressin-mediated increase in PC2 phosphorylation. 
In addition, in vitro phosphorylation assays demonstrated that the COOH-terminus of 
PC2 is phosphorylated by a cAMP-dependent kinase. Taken together these data suggest 
that PC2 may be phosphorylated by PKA in a cAMP-dependent manner. We next sought 
to identify PC2 phosphorylation sites using TiO2 enrichment of immunoprecipitated PC2 
followed by LC-MS/MS in an un-biased proteomics approach. In addition to confirming 
the phosphorylation site at Ser812, we identified two novel phosphorylation sites in PC2. 
We introduced an amino acid substitution at one of these novel sites by replacing serine by 
alanine and examined the ciliary expression of this mutant PC2. Immunofluorescent cell 
staining demonstrated that alanine substitution resulted in a significant increase in expression 
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of the mutant PC2 in cilia. Regulated phosphorylation of PC2 at a novel site may play a role 
in modulating PC2 expression in cilia. Discovery of this regulatory pathway will enhance 
our understanding of the trafficking and function of polycystins in cilia.


Disclosure of Financial Relationships: nothing to disclose
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The Role of Polycystin-1 in Vascular Smooth Muscle Cells  Dongyan Liu,1 
Michael Kottgen,2 Yanqun Xu,1 Jennifer Habashi,3 David Huso,4 Gregory 
Germino,5 Terry Watnick.1  1Medicine, Nephrology, Baltimore, MD; 2Biological 
Chemistry, Baltimore, MD; 3Pediatrics, Baltimore, MD; 4Molecular and 
Comparative Pathobiology, Baltimore, MD; 5NIDDK, Bethesda, MD.


ADPKD has been associated with a number of vascular complications including 
intracranial aneurysms. Mice harboring a hypomorphic allele of Pkd1 exhibit a high 
rate of aortic wall abnormalities. In order to determine the effect of selective deletion 
of polycystins in VSMC, we bred Pkd1 and Pkd2 conditional alleles with a transgenic 
line expressing Cre recombinase in vascular smooth muscle cells (Sm22a-Cre). Both 
Sm22a-Cre+-Pkd1cond and Sm22a-Cre+-Pkd2cond mice were fully viable. We confirmed the 
specificity and uniformity of Cre activity using the Z/AP reporter as well as Western Blot 
analysis (Pkd2). We followed a cohort of Sm22a-Cre+-Pkd1cond mice (N=5) and littermate 
controls to 6 months of age. When compared with controls, Sm22a-Cre+-Pkd1cond mice 
were not hypertensive (SBP 113.11 vs 115.79 mmHg, p value 0.71) but echocardiography 
demonstrated a slight increase in the diameter of the ascending aorta (1.28 mm vs 1.12 
mm in p<0.05). Hearts and aortas were isolated using latex perfusion and VVG staining 
demonstrated a modest increase in elastic fiber fragmentation and subtle disorganization 
of the media. We isolated VSMC from Sm22a-Cre+-Pkd2cond to study calcium dynamics 
but we were unable to detect the dramatic changes that were previously reported in Pkd2 
haploinsufficient cells. In summary selective deletion of either Pkd1 or Pkd2 in VSMC 
alone does not lead to a dramatic vascular collapse. It is possible that full expression of the 
vascular phenotype requires disruption of polycystins in multiple tissue types.


Disclosure of Financial Relationships: nothing to disclose
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Proteins Associated with Renal Cystic Diseases Localize to the Olfactory 
Epithelium  Jennifer L. Pluznick,1 Diego J. Rodriguez-Gil,2 Michael Hull,1 
Kavita Mistry,1 Vincent H. Gattone,3 Colin A. Johnson,4 Scott Weatherbee,5 
Charles A. Greer,2 Michael J. Caplan.1  1Dept of Cellular and Molecular 
Physiology, Yale Univ Schl of Med, New Haven, CT; 2Dept of Neuroscience, 
Yale Univ Schl of Med, New Haven, CT; 3Dept of Anatomy and Cell Biology, 
Indiana Univ Schl of Med, Indianapolis, IN; 4Section of Ophthalmology and 
Neurosciences, Leeds Institute of Molecular Medicine, Leeds, United Kingdom; 
5Dept of Genetics, Yale Univ Schl of Med, New Haven, CT.


It has recently been reported (McEwen, et al PNAS 2007) that nephrocystin 6 
(NPHP6) localizes to the olfactory epithelium (OE), and that mutations in NPHP6 can 
cause anosmia in addition to renal cystic disease. We demonstrate here that other proteins 
associated with renal cystic diseases - polycystin 1 (PC1), polycystin 2 (PC2), Meckel-
Gruber syndrome 1 (MKS1) and Meckel-Gruber syndrome 3 (MKS3) - also localize to the 
murine OE. PC1, PC2, MKS1 and MKS3 are all detected in the OE by RT-PCR (products 
were sequenced to confirm their identity). Using previously characterized antibodies, we 
demonstrate that MKS3 localizes specifically to dendritic knob membranes, from which 
cilia arise, in mature olfactory neurons. The PC1 protein localizes to both dendritic knobs 
and cilia of mature olfactory neurons. In rats with a disease-causing mutation in MKS3, 
the expression of a key olfactory protein (the olfactory G protein) is reduced. Similarly, in 
mice with mutated MKS1, the expression of the olfactory adenylate cyclase protein (AC3) 
is reduced. Interestingly, in mice null for PC1 in the OE, MKS3 expression is reduced, 
implying that renal cystic proteins in the OE may interact functionally with one another and 
may contribute to each other’s expression, trafficking or stability. In vitro data demonstrate 
that MKS3 co-immunoprecipitates with individual olfactory receptors (ORs; 5 of the 5 
ORs tested interact with MKS3), implying that MKS3 may regulate their expression or 
trafficking. These data show that multiple renal cystic proteins localize to the OE, where 
we speculate that they may work together to regulate specific aspects of the formation or 
physiological activities of cilia.
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Polycystin-1 Deficiency in Ependyma and Choroid Plexus Results in 
Dysfunctional Cilia and Hydrocephalus  Isaline Rowe, Claas Wodarczyk, 
Marco Chiaravalli, Alessandra Boletta.  Genomics and Cellular Biology, Dibit 
San Raffaele Hospital, Milan, Italy.


Autosomal Dominant Polycystic Kidney Disease (ADPKD) is one of the most common 
monogenic disorders. The PKD1 gene, mutated in 85% of ADPKD cases, encodes a large 
plasma membrane receptor, Polycystin-1 (PC-1), which is localized in several subcellular 
compartments including the cilia. We used a novel mouse model with the double feature 
of carrying endogenous tagged PC-1, and a floxable Pkd1 allele. Recombination by the 
Cre enzyme leads to a truncated form of Pkd1 which lacks the two last exons of the gene 
(Pkd1DC)(ASN, 2007).


Immunofluorescence against the tag in newborn brains revealed a strikingly strong 
staining both in monociliated and multiciliated cells of the choroid plexus (CP) and 
ependymal ciliated cells. Consistent with this distribution, we observed dilatated ventricles 
in the pkd1 DC /DC embryos at day E16.5.


To follow the development of hydrocephalus at later time points and to overcome the 
embryonic lethality of the pkd1DC /DC we inactivated Pkd1 in the brain using a Nestin-Cre 
mouse line. Upon recombination of the Cre, we observed a drastic decrease of tagged 
endogenous Polycystin-1 in all regions of the brain and we observed dilatation of the third 
ventricle at P8.5 and of the lateral ventricle at P10.5 in the mutant mice, characteristic of 
a triventricular hydrocephalus.


Hydrocephalus has been described to be caused by ciliary disfunction or structure 
defects, we then analysed the morphology of cilia in E16.5 brains. We did not found any 
differences in the shape of different cilia types on the choroid plexus nor in their relative 
numbers. In addition, electron microscopy analysis showed the normal 9+2 structure of 
the cilia of ependymal cells of the third ventricle. These data are in agreement with the 
previously proposed role of PC-1 in ciliary function rather than in ciliogenesis.


We propose that the role of PC-1 in the brain cilia might be to prevent hydrocephalus, a 
previously unrecognized role for this receptor. Our data provide important in vivo evidence 
of a PC-1 extra-renal ciliary function.
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Cyclic Nucleotide Signaling in Polycystic Kidney Disease  X. Wang, C. J. 
Ward, P. C. Harris, Vicente E. Torres.  Mayo Clinic.


Stimulation of epithelial cell proliferation and fluid secretion by increased levels of 
3’-5’-cyclic adenosine monophosphate (cAMP) play an important role in the pathogenesis 
of polycystic kidney disease (PKD). The mechanisms responsible for the accumulation 
of cAMP and for its effect on cystogenesis are not well understood. Since the hydrolytic 
capacity of phosphodiesterases (PDE) far exceeds the maximal rate of synthesis by adenylyl 
cyclases, cellular levels of cAMP are thought to be more sensitive to PDE inhibition 
than to adenylyl cyclases stimulation. We have used enzymatic, western blot, PCR, and 
biochemical assays to study the activity and expression of PDE families and isoforms and 
the expression of downstream effectors of cAMP signaling in wild-type and polycystic rat 
(PCK) and mouse (Pkd2-/WS25) kidneys. The results show: 1) Species specific differences in 
the expression of cyclic nucleotide PDEs; higher PDE activity in whole kidney lysates from 
mice compared to those from rats; higher contribution of PDE1, relative to PDE4 and PDE3, 
to total PDE activity of whole kidney lysate, and lower PDE1, PDE3 and PDE4 activities 
in murine cystic compared to wild-type kidneys. 2) Reduced levels of several PDE1, PDE3 
and PDE4 protein isoforms despite upregulation at mRNA level, possibly due to increased 
protein catabolism. 3) Increased cGMP levels in polycystic kidneys, suggesting functional 
in vivo downregulation of PDE1, the only calcium dependent PDE with affinity for cGMP 
and cAMP. 4) Additive stimulatory effect of cAMP and cGMP on cystogenesis in vitro. 5) 
Upregulation of cAMP-dependent protein kinase (PKA) subunits I alpha and II beta, PKA 
catalytic subunit PKare, CREB-1 mRNA, and CREM, ATF-1 and ICER proteins in cystic 
compared to wild-type kidneys. These alterations in cyclic nucleotide signaling likely are 
interrelated and contribute to the pathogenesis of PKD.
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Role of Secretin in Polycystic Kidney Disease  X. Wang,1 J. Y. Chu,2 C. J. 
Ward,1 B. K. C. Chow,2 V. E. Torres.1  1Mayo Clinic; 2U of Hong Kong.


Stimulation of epithelial cell proliferation and fluid secretion by increased levels of 
3’-5’-cyclic adenosine monophosphate (cAMP) plays an important role in the pathogenesis 
of polycystic kidney and liver disease (PKLD). Vasopressin (AVP) V2 receptor antagonism, 
suppression of AVP release, and genetic elimination of AVP lower renal cAMP and inhibit 
renal cystic disease development in animal orthologs to human PKLD. They have no effect 
on liver cystic disease or hepatic fibrosis because V2 receptors are not expressed in the liver. 
While AVP is a major adenylyl cyclase (AC) agonist in the distal nephron and collecting duct, 
secretin is a major AC agonist in cholangiocytes. Secretin also contributes to AC dependent 
urinary concentration and likely promotes renal cyst formation along with AVP. To explore 
its potential role in the pathogenesis of PKLD we measured the expression of secretin 
and secretin receptor, circulating levels of secretin, and effect of secretin administration 
in animal model(s) of PKLD. Secretin mRNA was increased five-fold in the liver and to 
a lesser extent in the kidney of PCK compared to wild-type rats. Plasma secretin levels 
were also significantly higher. Secretin receptor mRNA was increased thirty- and ten-fold 
in livers and kidneys of PCK rats. Secretin mRNA and secretin receptor mRNA and protein 
were also increased in livers and kidneys of Pkd2-/WS25 mice. Subcutaneous administration 
of secretin (10 ng/hr/100 g b.w.) from 3 to 10 weeks of age by osmotic minipump increased 
plasma secretin concentration and renal cystic disease severity AC in PCK rats. It did 
not affect liver cystic disease severity, possibly due to reduced availability of exogenous 
secretin to liver compared to kidney.
 Male Female
 Vehicle (n=6) Secretin (n=6) Vehicle (n=6) Secretin(n=6)
P.secretin (pg/ml) 851±237 3118±2446∗ 692±480 1529±375∗
Body Weight (g) 422±12 420±18 262±11 268±8
Kidney Weight (% b.w.) 1.44±0.22 1.74±0.24∗ 1.20±0.21 1.52±0.28∗
Liver Weight (% b.w.) 5.29±0.13 5.13±0.26 5.59±0.24 5.62±0.25
* P <0.05


Conclusion: Secretin plays a significant role in the pathogenesis of PKLD. We are 
generating SCTR-/-:Pkd2-/ WS25 mice to further ascertain this role.
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TH-PO708


Role of Calmodulin-Sensitive Adenylyl Cyclases on AVP-Dependent 
ERK Activation in Polycystic Kidney Cells  Cibele S. Pinto, Gail A. Reif, 
Emily Nivens, Lyudmyla Savinkova, Darren P. Wallace.  The Kidney Institute, 
University of Kansas Medical Center, Kansas City, KS.


In polycystic kidney disease (PKD), intracellular cAMP plays a central role in cyst 
enlargement by promoting cell proliferation and Cl--dependent fluid secretion. Arginine 
vasopressin (AVP), a cAMP agonist, stimulates the MEK/ERK pathway and proliferation 
of human PKD cyst epithelial cells and promotes cyst enlargement in PKD animals. By 
contrast, AVP decreases the proliferation of normal renal cells. There are nine membranous 
isoforms of adenylyl cyclases (ACs), enzymes responsible for cAMP synthesis. Expression, 
regulatory properties, and receptor coupling of specific AC isoforms provide temporal and 
spatial regulation of cAMP signaling. In the present study, we determined the expression 
of AC isoforms in cells derived from human PKD cysts and normal human kidneys 
(NHKs). Immunoblot analysis and immunohistochemistry studies revealed the presence 
of calmodulin (CaM)-sensitive AC3 and CaM-insensitive AC5 and AC6 in both cell types. 
To investigate the functional contribution of AC3 on AVP-mediated cAMP production, we 
treated PKD and NHK cells with W-7, a CaM inhibitor. W-7 eliminated AVP-mediated 
cAMP production in PKD cells, but had no significant effect on NHK cells. Treatment 
of NHK cells with verapamil, a Ca2+ channel blocker, or BAPTA, a Ca2+ chelator, had 
no effect on AVP-mediated cAMP production; however, W-7 decreased AVP-dependent 
cAMP production in NHK cells following Ca2+ restriction, mimicking the PKD response. 
Surprisingly, W-7 increased ERK phosphorylation in PKD cells despite its inhibitory effect 
on cAMP production, suggesting that CaM may also regulate ERK below the level of AC 
and cAMP synthesis. Collectively, these results indicate that differences in the functional 
contribution of CaM-sensitive ACs on cAMP production, and differences in CaM regulation 
of the MEK/ERK pathway between normal and PKD cells, contribute the phenotypic 
difference in the cAMP mitogenic response.
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Hypoxia-Inducible Factor-1α (HIF-1α) and Autophagy in PKD  Franck A. 
Belibi, Iram Zafar, Sean P. Colgan, Danica Ljubanovic, Charles L. Edelstein.  
Renal, University of Colorado, Aurora, CO.


Cyst formation in PKD kidneys results in localized hypoxia in the kidney. HIF-1α 
and autophagy are induced under hypoxia. Autophagy is a form of programmed cell 
repair and regeneration. The aims were to determine HIF-1α expression and autophagy 
in PKD. 8 wk-old male heterozygous (Cy+) and 3w-old homozygous (CyCy) HanSPRD 
rats, 112-d old PKD2WS25, 4 w-old CPK mice and normal littermates (++) were studied. 
HIF-1α was detected by ECL using mesoscale discovery technology. The LC3 protein 
(15-17 kD), a marker of phagosome formation, was detected by immunoblotting. Kidney 
size and HIF-1 (pg/10 µg) were significantly increased in massive CyCy and CPK 
kidneys- table. On electron microscopy, features of autophagy were seen in ++ and Cy+ 
kidneys: phagosomes (300-600 nm in size) surrounded by double membranes, phagosomes 
containing mitochondria - mitophagy, phagosomes fusing with lysosomes, autolysosomes 
(phagosomes containing lysosomes). To quantitate autophagy kidneys were immunoblotted 
for LC3. Interestingly, LC3 followed the same pattern of induction as HIF-1α. LC3 was 
increased by 50 % in Cy/Cy vs. ++ (P<0.01) and by 44 % in CPK vs. ++ (P<0.05). No 
statistical difference was noted in Cy+ vs. ++. In summary, HIF-1 is highly expressed in 
late stages of PKD when kidneys are massive. In CPK mice and CyCy rats, the increase 
in HIF-1α is associated with an increase in autophagy. In conclusion, we report the first 
demonstration of autophagy in PKD. Upregulation of HIF-1α and autophagy may occur 
as a result of increased hypoxia in PKD kidneys.
HIF-1 in PKD
8 w old ++ Cy+ CyCy P value
2K TBW % 0.9 1.8* 17.8* *P<0.001 vs +/+
HIF-1 (pg/10µg) 54.8 52.3 88.4* *P<0.001 vs +/+
     
4 w old +/+ CPK   
2KTBW % 1.3 28.7*  *P<0.001 vs +/+
HIF-1(pg/10µg) 62.5 133*  *P<0.001 vs +/+
     
112 d old +/+ WS25   
2KTBW 1.475 2.0*  *P<0.01 vs +/+
HIF-1(pg/10µg) 59.7 62.7  NS
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Angiogenesis and Autosomal Dominant Polycystic Kidney Disease  Berenice 
Y. Reed-Gitomer,1 Mir Reza Bekheirnia,1 Amirali Masoumi,1 Roberto Gianani,2 
Randall Wong,2 Robert W. Schrier.1  1Renal Diseases and Hypertension, 
University of Colorado Denver, Aurora, CO; 2Barbara Davis Center for 
Childhood Diabetes, University of Colorado Denver, Aurora, CO.


A central feature of autosomal dominant polycystic kidney disease (ADPKD) is the 
development and expansion of multiple renal cysts resulting in ultimate loss of renal 
function. Angiogenesis has been suggested as a mechanism of promoting cyst growth. 
Evidence of angiogenesis on the surface of renal cysts has been reported and presence of 
the angiogenic growth factors, has previously been demonstrated in both renal and liver cyst 
fluids. We proposed that kidney damage may be related to aberrant expression of angiogenic 
growth factors in human ADPKD kidney and localized expression of these factors by 


endothelial and/or epithelial cells surrounding renal cysts may promote cyst growth. In order 
to test this hypothesis we performed an immunohistological analysis of human ADPKD 
kidneys and compared expression of 84 angiogenesis related genes in normal and ADPKD 
kidneys using angiogenesis targeted PCR arrays from SABiosciences. We demonstrated 
localized expression of angiopoietin 2 and the angiopoietin receptor (Tie2) protein by 
epithelial cyst lining cells. We found greater than 3-fold upregulation of 14 angiogenesis 
related genes and >3-fold down regulation of 7 genes in ADPKD kidneys compared to 
normal kidney. The messages demonstrating greatest and most consistent upregulation 
between samples included interleukin 6 (IL6), prokineticin 2 (PROK2), vascular endothelial 
growth factor D (VEGFD), platelet factor 4 (PF4) and matrix metallopeptidase 9 (MMP9). 
Similarly the messages showing greatest down regulation were angiopoietin like protein 
3 (ANGPTL3), plasminogen (PLG), chemokine (C-X-C) ligand 9 (CXCL9), and integrin 
beta3 (ITGB3). Overall the results strongly support global upregulation of angiogenesis 
in ADPKD kidneys while immunofluorescence may be more sensitive for detection of 
localized perturbation of angiogenic factor expression. The identification of specific 
angiogenic factors that are dysregulated in ADPKD provides potential new targets for 
therapeutic intervention in ADPKD.
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Kidney Injury Molecule-1 (KIM-1) Expression in Human Polycystic 
Kidney Disease  Ping L. Zhang,1 Charles M. Schworer,2 Joseph V. Bonventre.3  
1Department of Anatomic Pathology, William Beaumont Hospital, Royal Oak, 
MI; 2Weis Center for Research, Geisinger Medical Center, Danville, PA; 3Renal 
Division, Brigham and Women’s Hospital, Boston, MA.


In adult autosomal dominant polycystic kidney disease (PKD), the dilated cystic 
epithelium is conventionally thought to be derived from distal nephron tubules. A mouse 
model of polycystic kidney disease, however, raised the possibility that the cysts may derive 
from proximal tubules. To clarify the origin of cysts in PKD, nephrectomy sections from 
patients with end stage of adult PKD (n = 12) were evaulated for both KIM-1 expression, a 
sensitive and specific marker of proximal tubular injury (AKG antibody) and cytokeratin-7 
(a marker of distal nephron tubules). Staining scores for both KIM-1 and cytokeratin-7 
were both graded from 0 to 3+ (0, no staining; 1+, weak granular staining; 2+, moderate 
granular staining; and 3+, strong granular staining). Nearly all sizes of dilated cystic cell 
lining stained positively for cytokeratin-7, indicating that the cysts were derived from the 
distal nephron. Only two cases showed positive KIM-1 staining in small cystic structures 
smaller than 1 mm in diameter. Most proximal tubules which stained positively for KIM-1 
were located next to the residual glomeruli and atrophic distal nephron tubules (cytokeratin-7 
positive), indicating that these proximal tubules were injured as a consequence of cyst 
formation/nephron tubular obstruction processes. In the residual renal parenchyma, there 
was severe interstitial fibrosis surrounding the residual glomeruli and KIM-1 positive 
proximal tubules and atrophic distal nephron tubules with interstitial chronic inflammation. 
This colocalization of KIM-1 staining tubules and interstitial fibrosis in PKD mimics what 
we have reported in a mouse model of PKD. No malignant tumor was identified in any of 
the 12 PKD cases. Control non-injured proximal tubules did not stain for KIM-1 (n =10, 
using normal renal parenchyma from renal tumor nephrectomy specimens). In conclusion, 
these data support the distal tubule origin of large cysts in PKD with proximal tubular injury 
and small cyst formation as a secondary event.
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Regulation of the Phosphorylation of eIF2α by Polycystin-1  Zuocheng 
Wang,1 J. Yang,1 C. Lara,1 R. Sandford,2 J. Yang,3 M. Trudel,4 X. Z. Chen.1  
1Physiol, Univ of Alberta, Edmonton, Canada; 2Med Genet, Cambridge Inst 
Med Res, Cambridge, United Kingdom; 3Biol Sci, Columbia Univ, NY; 4Mol 
Genet Dev, Inst Clin Res Montreal, Montreal, Canada.


INTRODUCTION. ADPKD is a prevalent genetic disorder with a population 
prevalence of ∼1:1000. Most ADPKD cases result from mutations in polycystin-1 (PC1, 
80-85%) or -2 (PC2, 10-15%). Cystic cells are associated with cell over-proliferation, de-
differentiation and apoptosis. The mechanisms underlying ADPKD cystogenesis remain 
controversial despite of the various pathways through which PC1 was shown to regulate cell 
growth. We recently reported that PC2 down-regulates cell proliferation through promoting 
the activity (phosphorylation) of eukaryotic translation initiation factor eIF2α. Whether/
how PC1 regulates the eIF2α activity (P-eIF2α) remains unknown.


AIM. To study how P-eIF2α is regulated by PC1 and implicated in PC1-regualted 
cell growth.


METHODS. HEK and HeLa cells were cultured in DMEM and transfected with cDNAs 
encoding PC1, PC1C (PC1 C-terminus) or PC1-5TMC (encompassing the last five TMs and 
PC1C). At 48 or 24 hrs post-transfection, cells were used for protein extraction or treated 
with interferons (IFNs) or synthetic dsRNA poly(I:C), respectively.


RESULTS. PC1-5TMC over-expression down-regulated P-eIF2α and the activity of 
IFN-inducible dsRNA-activated eIF2α kinase R (PKR) in HEK and HeLa cells. Similar 
results were found using HEK cells stably expressing PC1. IFNα/γ and poly(I:C) stimulated 
the PKR and eIF2α activity, as expected, whereas this stimulation was sequestered by over-
expression of PC1-5TMC or PC1, suggesting that PC1 is involved in cellular responses to 
viral stimuli. Further, the P-eIF2α:eIF2α ratio was significantly reduced in kidney tissues 
from PC1 transgenic mice compared to age-matched wild-type counterparts. co-IP assays 
revealed that PC1C forms a complex with PKR. We are studying whether PKR or another 
eIF2α kinase is responsible for the PC1-regulated eIF2α phosphorylation and how PC1 
regulates cell growth through this pathway.
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CONCLUSION. The eIF2α pathway may be important for PC1 regulation of cell growth 


and cystogenesis. PC1 may be involved in PKR-dependent cell immunity responses.
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Mechanism of Intrarenal Ang II Activation by Podocyte Injury  Taiji 
Matsusaka,1 Fumio Niimura,1 Akira Nishiyama,2 Hiroyuki Kobori,3 Gabriel L. 
Navar,3 Iekuni Ichikawa.1,4  1Tokai University School of Medicine, Kanagawa, 
Japan; 2Kagawa University School of Medicine, Kagawa, Japan; 3Tulane 
University Health Science Center, LA; 4Vanderbilt University Medical Center, 
TN.


Previous studies indicate that intrarenal angiotensin (Ang) II is increased in various 
kidney diseases, which has been ascribed to upregulation of angiotensinogen (Agt) 
transcription in the kidney. However, studies in kidney- and liver-specific Agt knockout 
(KO) mice indicated that, under basal conditions, intrarenal Agt protein is primarily of liver 
origin. This study was performed to determine if podocyte injury increases intrarenal Agt 
accumulation. In normal and kidney-specific Agt KO mice, Agt was localized in proximal 
tubular cells (PTC)(S1 and S2 segments) in a lysosomal distribution pattern. Renal Agt 
staining is absent in both whole-body and liver Agt KO mice, and was diminished in 
hypotensive AT1 or renin KO mice. We tested a potential role of megalin, using megalin 
KO mice in which the megalin gene is null-mutated in 60% of PTCs in a mosaic fashion. 
73.2±6.6% of megalin(+) PTCs contained Agt, whereas virtually no (0.4±0.3%) megalin(-) 
PTCs within the same kidney contained Agt. Next, we tested the effect of glomerular 
sieving dysfunction on renal Agt, using the immunotoxin-inducible podocyte injury 
model (NEP25). After selective podocyte injury, Agt staining dramatically increased in 
PTCs and extended toward S3 segment. Analysis of megalin KO/NEP25 showed that Agt 
uptake was again strictly dependent on the presence of megalin. Western analysis showed 
that both full length and degraded Agt was increased. Renal Ang II content was increased 
after podocyte injury (626±79 fg/g, n=6) compared with NEP25 without podocyte injury 
(247±61, n=5, p<0.05).


These results collectively indicate that a fraction of circulating Agt is filtered through 
the glomerular filtration barrier, delivered into the urinary space and reabsorbed by PTCs 
via megalin. Podocyte damage increases the leakage of Agt into the urinary space, which 
leads to an increase in renal Agt.
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IGF-I Increases Expression of Fibronectin by Activation of Nox4-Dependent 
PI 3 Kinase/Akt Signaling  David D. New,1 Karen Block,1 Yves Gorin,1 Goutam 
Ghosh-Choudhury,1,2 Hanna E. Abboud.1,2  1Medicine/Nephrology, University of 
Texas Health Science Center, San Antonio, TX; 2South Texas Veteran’s Health 
Care System, San Antonio, TX.


Diabetic kidney disease or diabetic nephropathy (DN) is the most common cause 
of chronic kidney failure and end-stage kidney disease and is characterized by cell 
hypertrophy and extracellular matrix expansion. Many growth factors including insulin-
like growth factor-I (IGF-I) contribute to the pathogenesis of the disease. Proximal tubular 
epithelial cells synthesize matrix proteins including fibronectin. The mechanism by which 
IGF-I regulates fibronectin expression has yet to be characterized. We found that the 
pharmacological inhibitor of PI 3 kinase, Ly294002, and the mTOR inhibitor rapamycin 
blocks IGF-I-induced fibronectin accumulation in rat proximal tubular epithelial cells 
(RPTCs). Expression of dominant negative Akt, a downstream target of PI 3 kinase, also 
inhibits IGF-I-induced expression of fibronectin, indicating a role for this kinase cascade 
in fibronectin accumulation. Oxidative stress and NAD(P)H oxidases of the Nox family 
contribute to the pathogenesis of DN. In RPTCs, IGF-I increases extracellular ROS 
generation measured by dichlorofluorescein (DCF) fluorescence and NAD(P)H oxidase 
activity as measured by enhanced chemiluminescence in a time-dependent manner. 
Diphenyleneiodinum (DPI), an inhibitor of flavoproteins including Noxes, blocks IGF-I-
induced Nox enzymatic activity, and decreases Akt phosphorylation, placing ROS upstream 
of PI 3 kinase/Akt signaling pathway. RPTCs express multiple isotypes of Nox enzymes, 
including Nox4. Expression of dominant negative Nox4 adenovirus inhibits IGF-I-induced 
NAD(P)H oxidase activity, Akt phosphorylation and fibronectin protein expression in 
RPTCs. To confirm this observation, we used siRNA-mediated downregulation of Nox4. 
Transfection of Nox4 siRNA downregulates Nox4 protein expression, and attenuates IGF-
I-induced Akt phosphorylation and expression of fibronectin. Together these results for the 
first time demonstrate a role for Nox4 in IGF-I-induced PI 3 kinase/Akt cascade-dependent 
fibronectin expression in RPTCs, a pathologic feature in DN.
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Glutathione Handling by Individual Organs Reveals a Unique Role of the 
Kidney in Antioxidant Homeostasis  Björn Anderstam,1 Mohamed Suliman,1 
Alessandro Valli,2 Manrico Balbi,2 Daniela Rollando,2 Fanny Tosetti,2 Bengt 
Lindholm,1 Giacomo Garibotto.2  1Div of Renal Medicine and Baxter Novum, 
Clintec, Karolinska Institutet, Stockholm, Sweden; 2Internal Medicine & 
Cardionephrology, University of Genoa, Genoa, Italy.


Although studies in animals have shown that the kidneys play an essential role in the 
metabolism of glutathione (GSH), a major tissue antioxidant, there are large gaps in our 
knowledge about the role played by the human kidney. We studied the homeostasis of 


the circulating pools of GSH and its related peptides, γ-glutamylcysteine (γglu-cys) and 
cysteinylglycine (cys-gly), in humans by measuring the extraction and release of these 
compounds by the kidney, splanchnic organs (liver and intestine) and lung in subjects 
with normal renal function.


We investigated the arterio-venous (A-V) difference of aminothiols across the kidney, 
splanchnic organs and lung in 11 patients (mean age 67 years) scheduled for elective cardiac 
catheterization and with stable renal function to gain insight into the renal and extra-renal 
handling of these aminothiols. The aminothiols were measured by HPLC.


Circulating GSH was neither extracted nor released into the hepatic veins, while GSH 
was sizably extracted by the kidneys (fractional extraction, FE = 20 %; p<0.01). Circulating 
γglu-cys was extracted by both the liver and kidney (FE = 15 % and 16 %, respectively, 
p<0.01). In addition, cys-gly (a major GSH degradation product) was relased by the 
splanchnic organs (FE = -7%) and actively taken up by the kidney (FE 40%, p<0.01). No 
significant A-V gradients of any of these compounds were observed across the lung.


The human kidney plays a major role in the regulation of plasma GSH, while we found 
no evidence of such a role of the splanchnic organs. The role of the human kidney on the 
removal of circulating antioxidants is further displayed by the marked removal of cys-gly. 
We suggest that cys-gly, which circulates in the vessels in approximately 10-fold higher 
concentrations than GSH, may have a pivotal role as a circulating precursor and surrogate 
molecule for GSH in humans, and postulate that this could have major implications for 
the altered antioxidant homeostasis in uremia.
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Systemic Delivery of Recombinant Angiopoietin-1 Improves Acute Kidney 
Injury and Survival in Murine Sepsis  Sascha David,1 Christian Koenecke,2 
Claudia Schrimpf,1 Joon-Keun Park,1 Hermann Haller,1 Philipp Kuempers.1  
1Nephrology and Hypertension, Medical School Hannover, Hannover, Lower 
Saxony; 2Institute of Immunology, Medical School Hannover, Hannover, Lower 
Saxony, Germany.


The endothelial specific angiopoietin (Ang)-Tie2 ligand-receptor system has been 
identified as a non-redundant mediator of endothelial activation in experimental sepsis. 
Binding of Ang-1 to Tie2 prevents vascular leakage, whereas Ang-2 in sepsis mainly 
antagonizes Tie2 signaling and disrupts endothelial barrier function. We tested whether 
administration of rhAng-1 improves survival and attenuates acute kidney injury (AKI) in 
a murine sepsis model.


AKI and survival were analyzed in a lethal cecal ligation and puncture (CLP) model 
in twenty SV129 mice. Half of the mice received an i.v. application of rhAng-1 (50 µg) 
before CLP and every 8h thereafter. In the other half, saline was administered in the same 
fashion. For tissue analysis CLP was induced in 5 (Ang-1) vs. 5 (saline) additional mice; 
animals were sacrificed after 16 h. Laparotomy served as SHAM control (n=5). Besides 
routine parameter of organ function (after 6, and 16 h), plasma cytokines were quantified 
by cytometric bead array.


Kaplan-Meier survival time was longer in Ang-1 treated mice compared to saline 
controls (27.7 ± 7.2 h vs. 18.2 ± 4.1 h, p<0.001). Already 6 hours after CLP, routine chemistry 
indices of organ-failure (LDH: 1,537 ± 546 U/l vs. 2,892 ± 572 U/l, p<0.01; creatinine: 
22.5 ± 4.3 vs. 31 ± 6.4 mmol/L, p<0.05; BUN 13.6 ± 5.8 vs. 23.1 ± 3.6 mmol/L, p<0.01) 
were lower in Ang-1 treated septic mice compared to controls. Similar results were obtained 
at 16 h after CLP. Immunohistochemistry of renal tissue revealed a marked increase of 
glomerular ICAM-1 expression in saline treated mice that was ameliorated in the Ang-1 
group (p<0.001). Further, Ang-1 treatment attenuated arteriolar VCAM-1 expression. Of 
note, Ang-1 shifted plasma cytokines from pro- (TNFα, MCP-1, IL-6, IL-12) towards an 
anti-inflammatory (Il-10) profile.


Our study demonstrates that rhAng-1 improves organ function and survival time in a 
lethal experimental sepsis model, probably via suppression of vascular inflammation and 
pro-inflammatory cytokines.
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Ang II Activation of eNOS Is Mediated by Endogenous VEGF in Glomerular 
Endothelial Cells  Denis Feliers, Balakuntalam S. Kasinath.  Medicine/
Nephrology, University of Texas Health Science Center, San Antonio, TX.


Glomerular endothelial cells (GEndos) are important for the maintenance of the 
glomerular filtration barrier, and VEGF-induced eNOS activity is required for normal 
endothelial function. Quiescent GEndos treated with 1 nM Ang II for 24 h showed 
upregulation of VEGF and its receptor VEGF-R2. Because GEndos express both AT1 
and AT2 receptors, we investigated which receptor subtype mediated the effect of Ang II. 
Upregulation of VEGF and VEGF-R2 was prevented by co-incubation with PD123319, 
an AT2 antagonist, but not losartan, an AT1 antagonist. These results were confirmed by 
RNA interference: VEGF and VEGF-R2 upregulation was prevented by siRNA for AT2, 
but not for AT1. Akt-dependent phosphorylation of eNOS on Ser1177, required for its 
activation, was increased by Ang II in GEndos; this increase was prevented by co-incubation 
with recombinant sFlt1, a naturally occurring extracellular domain of VEGF-R1, which 
binds and inhibits VEGF. Ang II activated VEGF-R2 as shown by increase in Tyr1054 
phosphorylation; this activation was prevented by sFlt1. Akt, which catalyzes eNOS 
phosphorylation on Ser1177, was activated by Ang II (assessed by Ser473 phosphorylation); 
sFlt1 partially reduced this activation. NO production was measured by the Griess reaction 
in GEndo conditioned medium. Ang II significantly increased NO production in GEndos at 
24h; this was prevented by sFlt1 or by the AT2 antagonist or specific siRNA, but not the AT1 
antagonist or specific siRNA. Our data show that in GEndos, 1) Ang II upregulates VEGF 
and its receptor VEGF-R2, 2) leading to autocrine activation of VEGF-R2 by VEGF. 3) 
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This in turn activates Akt which phosphorylates eNOS on Ser1177, and activates it, leading 
to increased NO production. By activating VEGF-induced NO production, Ang II could 
contribute to maintenance of GEndos and therefore of the glomerular filtration barrier.
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Renoprotective Role of Natriuretic Peptide Receptor Guanylyl Cyclase-A 
Signaling in Aldosterone-Induced Glomerular Injury  Yoshihisa Ogawa,1 
Masashi Mukoyama,1 Hideki Yokoi,1 Masato Kasahara,1 Kiyoshi Mori,1 
Tetsuro Yoshioka,1 Yoko Saito,1 Takashige Kuwabara,1 Hirotaka Imamaki,1 
Tomoko Kawanishi,1 Ichiro Kishimoto,2 Akira Sugawara,1 Kazuwa Nakao.1  
1Department of Medicine and Clinical Science, Kyoto University Graduate 
School of Medicine, Kyoto, Japan; 2National Cardiovascular Center Research 
Institute, Suita, Japan.


Accumulating evidence suggests that aldosterone plays an important role in the 
pathogenesis of renal injury. Natriuretic peptides are the endogenous peptide family acting 
against the renin-angiotensin-aldosterone system. We have already demonstrated that 
guanylyl cyclase/natriuretic peptide receptor-A (GC-A) signaling exerts renoprotective 
effects in 5/6 nephrectomized mice, anti-GBM glomerulonephritis mice, and diabetic 
mice. We therefore examined renal findings of GC-A-knockout mice after administration 
of aldosterone to investigate the protective effect of GC-A signaling on aldosterone-induced 
renal injury.


GC-A-knockout mice or wild-type mice were uninephrectomized and then treated for 
4 weeks with high salt diet (6 % NaCl) and aldosterone (0.2 mg/kg/min). In one group, we 
administered olmesartan (10 mg/kg/day) to GC-A-knockout mice with aldosterone. Blood 
pressure, urinary albumin excretion and renal histology were examined.


GC-A-knockout mice revealed elevated systolic blood pressure (SBP) at baseline 
compared with their wild-type littermates. Four weeks after administration of aldosterone 
and sodium overload, these knockout mice exhibited an elevated SBP by 30 mmHg and an 
increased albuminuria by 100-fold compared to wild-type mice. Morphologic evaluation 
showed glomerular hypertrophy, mesangial expansion and tubulointerstitial fibrosis in 
the knockout mice with aldosterone. In parallel, nephrin and podocin expressions were 
decreased. Reduction in blood pressure with hydralazine did not reduce albuminuria or 
histological changes. In contrast, albuminuria was decreased with olmesartan treatment 
by 60 %.


These results suggest that GC-A signaling suppresses the development of proteinuria as 
well as the local activation of rennin-angiotensin-aldosterone system and exerts protective 
effects against aldosterone-induced glomerular injury.
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Expression of Angiotensin-2 Receptors Is Increased in Human Renal Clear 
Cell Carcinoma  Thibault Dolley-Hitze,1,2 Florence Jouan,2 Karim Bensalah,3 
Patrick Le Pogamp,1 Olivier Moranne,4 Nathalie Rioux-Leclercq,5,2 Jean-
Jacques Patard,3,2 Cecile Vigneau.1,2  1Nephrology, CHU Pontchaillou, Rennes, 
France; 2UMR 6061/IFR 140, Rennes 1 University, Rennes, France; 3Urology, 
CHU Pontchaillou, Rennes, France; 4Nephrology, CHU Nice, Nice, France; 
5Anatomopathology, CHU Pontchaillou, Rennes, France.


INTRODUCTION: It has been demonstrated that some cancers cells as breast cancer 
(Herr D, 2008) over-express Angiotensin-2 Type 1 Receptor (AT1R), which could be one 
of the mechanisms for tumor growth. Few is known about AT1R expression in human 
Renal Clear Cell Carcinoma (RCCC), although it develops from tubular cells which 
highly express AT1R and AT2R (angiotensin-2 receptor type 2). METHODS: AT1R and 
AT2R were quantified on tumoral tissues by IHC (% of positive cancer cells / all cancer 
cells) and by rtPCR. Receptors quantities (proteins or mRNA) were correlated to Fuhrman 
grades, vascularization type, metastasis at surgical time and patients survival. RESULTS: 
84 RCCC operated from 2002 to 2006 have been included in this study. 3 tumors were 
Fuhrman grade 1, 32 grade 2, 26 grade 3 and 23 grade 4. IHC: AT1R and AT2R are more 
expressed by Fuhrman grade 4 tumors than by tumors of lowest grades (p<0.001) and if 
tumoral dysplastic vascularization (p=0.007 and p=0.006). AT1R and AT2R over expression 
is correlated with overall survival (p=0.044 and p=0.036). AT2R expression is correlated 
with presence of metastasis (p=0.02 and p=0.088 for AT1R). PCR: AT1R but not AT2R 
mRNA expression is decreased (p<0.001 and p=0.069) suggesting a post-transcriptional 
mechanism..DISCUSSION: AT1R and AT2R protein expression seems to be correlated with 
histological and clinical RCCC tumoral aggression. Surprisingly, AT2R expression varies 
in the same way than AT1R, suggesting an own role of AT2R in RCCC carcinogenesis. 
CONCLUSION: Our results on 84 human RCCC show that the more the tumor is 
aggressive, the more AT1R and AT2R proteins are expressed. These results suggest that 
AT1R blockers might be effective to slow cancer growth.
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Juxtacrine Activation of EGFR Underlies the Increased TER in MDCK 
II Cells Expressing Non-Cleavable Membrane-Anchored HB-EGF  Amar 
B. Singh,1 Chris Porter,2 Raymond C. Harris.2  1Surgery, Vanderbilt University, 
Nashville, TN; 2Medicine, Vanderbilt University, Nashville, TN.


In the kidney, TER (Trans-Epithelial Resistance, a functional measure of paracellular 
permeability) varies significantly among different nephron segments. Claudin composition 
also varies among different nephron segments. We have previously reported that stable 
transfection of MDCK II cells with non-cleavable membrane-anchored HB-EGF (HB-
EGF5aa) increased TER and decreased expression of the tight junction protein, claudin 2. 
Transmembrane HB-EGF is potentially capable of juxtacrine activation of EGF receptors 
and is also capable of partnering with other proteins in a domain specific manner. Therefore, 
we generated MDCK II cells stably expressing comparable levels of mutant/chimeric forms 
of transmembrane HB-EGF: 1) MDCK5aaTGF cells: swap of the pro-domain (AA 19-63, 
heparin-sulfate proteoglycan binding site) with the pro-domain of TGF-α; 2) MDCK5aaEGF 
cells: swap of the EGF like domain (AA 104-144, site of protein-protein interactions) 
with the similar domain of EGF; and 3) MDCK5aa∆ cells: mutation of 5 cysteines to 
alanine, which blocks EGFR binding and juxtacrine activation. In preliminary studies, we 
showed that soluble forms of the TGF-α and EGF chimeras, but not the mutant (cys to 
ala), were able to activate EGFR. TER increased 200-300% in confluent monolayers of 
MDCK5aa on permeable filters compared to control cells within 24 hours after plating and 
persisted. Increases in TER in MDCK5aaTGF and MDCK5aaEGF cells were modest (40-50% 
above control) and transient. In contrast, TER in MDCK5aa∆ cells remained at or below 
control cells. As in our previous studies, MDCK5aa decreased claudin 2 expression (52% 
of control cells). In contrast, claudin 2 expression was increased by 85, 94 and 100% over 
control cells in MDCK5aa∆, MDCK5aaTGF and MDCK5aaEGF cells, respectively. In conclusion, 
increased TER and decreased claudin 2 expression by transmembrane HB-EGF require 
juxtacrine EGFR activation, but sustained effects may also involve interaction with other 
cell-associated proteins.
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HIV-1-Induced Tubular Apoptosis: The Role of Oxidative Stress  Shresh 
Pathak,1 Anju Yadav,1 Divya Salhan,1 Dileep Kumar,1 Pravin C. Singhal.1,2  
1Immunology, Feinstein Institute for Medical Research, Manhasset, NY; 
2Medicine, Long Island Jewish Medical Center, New Hyde Park, NY.


HIV-associated nephropathy (HIVAN) is associated with microcystic dilatation of 
tubules and tubular cell apoptosis. HIV-1 has also been demonstrated to induce apoptosis 
in tubular cells in in vitro studies. In the present study, we evaluated the role of oxidative 
stress in HIV-1-induced tubular cell apoptosis.


Mouse proximal tubular cells (MPTECs) were transduced with either HIV-1 construct, 
NL4-3 HIV (NL4-3/MPTEC, NL4-3 construct contains all the genes except gag and pol) 
or empty vector (EV/MPTEC). In parallel sets of experiments, human proximal tubular 
cells were pulsed with HIV-1 (HIV/HRPTEC). NL4-3/MPTEC, HIV/HRPTECs, and 
respective controls were evaluated for occurrence of apoptosis by morphological assays. 
ROS generation was evaluated by labeling control, NL4-3/MPTECs, and HIV/HRPTECs 
with Mito Tracker green and Red CC-1. The kinetics of ROS metabolism was determined 
by measuring the intensity of the fluorescent signal from the redox-sensitive fluoroprobe 
2’, 7’-dichlorofluorescein diacetate at multiple time points. Proteins were extracted from 
NL4-3/MPTECs, HIV/HRPTECs, and control cells, Western blots prepared and probed 
for phospho-p66ShcA, phospho-Akt, Foxo3A, MnSOD and catalase. In addition, mRNA 
was isolated and probed for MnSOD and catalase.


Both NL4-3/MPTECs and HIV/HRPTECs showed enhanced apoptosis when 
compared with control cells. Both NL4-3/MPTEC and HIC/HRPTEs showed enhanced 
ROS generation. Antioxidants as well as free radical scavengers inhibited apoptosis in both 
NL4-3/MPTECs and HIV/HRPTECs. Interestingly, NL4-3/MPTEC showed only mild 
increase in mRNA expression of MnSOD and catalase; whereas, HIV/HRPTECs showed 
only moderate increase in MnSOD expression. Both NL4-3/MPTECs and HIV/HRPTECs 
not only showed enhanced phosphorylation of p66 (ShcA) but also of Akt. However, both 
NL4-3/MPTEC and HIV/HRPTECs did not show any decrease in phospho-Foxo3A.


We conclude that HIV-1 infected tubular cell apoptosis is mediated through ROS 
generation. It appears that HIV-1-induced tubular cell apoptosis may be a consequence of 
the attenuated antioxidative response.
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High Ambient Glucose Sustains EGF-Receptor Expression Leading to 
Increase in ECM Accumulation in Renal Proximal Tubular Cells  Naohiro 
Yano,1 Daisuke Suzuki,2 Masayuki Endoh,2 Jamaes F. Padbury,1 Yi-Tang Tseng.1  
1Pediatrics, Women & Infants Hospital, The Warren Alpert Medical School 
of Brown University, Providence, RI; 2Nephrology and Metabolism, Tokai 
University of School of Medicine, Isehara, Kanagawa, Japan.


Purpose: To investigate the mechanisms of high glucose-induced effects on renal 
proximal tubular cells (RPTC), we analyzed altered expression of epidermal growth factor 
receptor (EGF-R) and difference in extracellular matrix (ECM) accumulation at ambient 
high-glucose concentrations using an immortalized human RPTC, HK-2.
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Methods: After seeding in low density (5x104/60mm dish), quiescent cells were 


cultured in reduced FBS (1%) medium with normal (1000mg/L) or high (4500mg/L) 
glucose condition for up to 120 hr. Cellular levels of EGF-R and ECM proteins (type I and 
type IV collagen, fibronectin) were evaluated by western blotting.


Results: Under normal glucose environment, cellular EGF-R levels were gradually 
declined down to 10% of those of the quiescent (0hr) cells by 120 hr. In contrast, with high 
ambient glucose, the cellular EGF-R levels were sustained around 85-90% of the quiescent 
level at 120hr. Intracellular accumulation of ECMs were significantly (> 3 folds) higher in 
the cells with high ambient glucose than in the cells with normal glucose at 96 and 120hr. 
This effect of the high ambient glucose was significantly diminished by inhibiting EGF-R 
with AG1478 (5mg/mL) or suppressing EGF-R expression by shRNA. Among the EGF 
and EGF-like growth factors (HB-EGF, TGF-a, epiregulin, neuregulin-2, amphiregulin and 
betacellulin) which we examined, HK-2 cell constitutively expressed amphiregulin (Arg) 
and betacellulin (Btc). The effect of the high ambient glucose was also partly abrogated 
by silencing the Arg or Btc with shRNA.


Conclusion: High ambient glucose induces ECM accumulation in RPTC through 
the activity of sustained EGF-R. Intrinsic Arg and Btc are involved at least partly in this 
mechanism.
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Alterations in the Insulin-RISK Axis in Uraemic Cardiomyopathy  David 
Semple,1 Sunil Bhandari,1 Anne-Marie Seymour.2  1Hull York Medical School, 
United Kingdom; 2Biological Sciences, University of Hull, United Kingdom.


We investigated the mechanisms underlying myocardial Ins resistance in experimental 
CKD. Uraemia was induced in adult male Sprague-Dawley rats via a subtotal nephrectomy. 
12 weeks post surgery, oxidative metabolism was determined using 13C NMR in isolated 
hearts perfused in the isovolumic mode with K-HBB±0.1mU/ml Ins, and paced at 300bpm & 
13C labeled substrates. In separate experiments, cardiac tissue was harvested & key elements 
of the RISK pathway (total Akt, Akt1/2 & GSK3β) expression & phosphorylation states 
determined, or functional recovery following ischaemia and reperfusion (IRI) was assessed 
in perfused hearts subjected to total global ischaemia & reperfusion ±0.3mU/ml Ins.


Uraemic hearts exhibited hypertrophy (heart wt:tibia length 0.46±0.02 vs 0.34±0.01g/
cm, p≤0.05) & metabolic remodeling, characteristic of pressure overload hypertrophy, 
without altered function or Ins responsiveness (rate pressure product x10³ 51±3 vs 
46±5mmHg/min, NS & table 1). Expression of pAkt2 was increased in uraemic hearts 
(2.17±0.75 vs 0.73±0.21 NS). Following IRI, functional recovery in uraemic hearts was 
reduced but pAkt and pGSK3β were unaltered (table 1).


In this CKD model, cardiac metabolism remained responsive to Ins, yet Ins failed to 
protect cardiac function in the setting of IRI. Uraemic hearts demonstrated chronically 
increased Akt2 phosphorylation which may alter the effects of acute Ins activation in vitro. 
Alternatively, the findings may point to a mechanism of damage in the uraemic heart not 
amenable to salvage by the Ins-RISK axis.
Table 1


C No Ins U No Ins C Ins U Ins
Metabolic profile n= 10 10 10 10
Palmitate (% contirbution) 48.8±2.1 37.8±3.5* 30.2±1.4# 16.1±1.4*#
Glucose (% contribution) 10.6±1.1 12.9±1.8 12.5±0.4 17.5±2.4


IRI n= 4 5 4 5
RPP (%recovery) 59.6±10.7 19.3±4.6* 95.0±11.7# 28.5±10.4*
dP/dt max (% recovery) 53.7±11.5 15.7±3.9* 96.7±18.7# 26.7±10.3*
pAkt:total Akt (arbitary units) 1.0±0.4 0.58±0.1 8.8±2.8# 4.7±1.6#
pGSK:total GSK (arbitary units) 1.0±.12 1.2±0.2 2.2±0.5 6.8±3.2
*p≤0.05 vs. respective control; #p≤0.05 vs. respective no insulin group
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Role and Regulation of Notch4 in TGF-beta Activity in Renal Tubules  
David W. Powell,1,2 Michael D. Mendenhall,3 Timothy D. Cummins,2 Syed 
J. Khundmiri,1 Sarah A. Salyer,1 Jon B. Klein.1,2,4  1Medicine, University of 
Louisville, Louisville, KT; 2Biochemistry, University of Louisville, Louisville, KT; 
3Biochemistry, University of Kentucky, Lexington, KT; 4VAMC, Louisville, KT.


Tubulointerstitial fibrosis (TIF) is a prominent feature of progressive diabetic 
nephropathy (DN). TIF is manifested by pro-fibrotic activation of renal tubule cells. The 
cytokine TGF-β plays a pivotal role in this process, but the mechanisms of its action are not 
clearly understood. Notch proteins (Notch 1-4) are transcription regulators that function in 
kidney development and disease, and a number of reports suggest a functional integration 
of TGF-β and Notch signaling. We found that tubule expression of the active intracellular 
domain of Notch4 (N4ICD) is enhanced in fibrotic kidneys of OVE26 diabetic mice and 
patients with advanced DN and that ectopic N4ICD expression augments TGF-β-directed 
transcription and fibrosis in cultured human proximal tubule cells. Using proteomic 
techniques, we identified several components of the Elongin C complex as candidate 
N4ICD interactors. Elongin C is a scaffold for a number of distinct protein complexes that 
function as ubiquitin ligases that regulate proteosomal-mediated degradation of specific 
protein substrates. We have confirmed that the N4ICD and Elongin C interact and that 
ectopic Elongin C expression inhibits N4ICD expression levels and transcriptional activity 
in cultured renal tubule cells. One of the best characterized Elongin C ubiquitin ligase 
complexes contains the VHL protein. VHL mutations are found in the majority of renal 
cancers. Mutation in VHL disrupts its interaction with Elongin C, which accelerates VHL 
degradation and results in loss of function of this complex. A recent report demonstrated 
that renal TIF develops in mice with targeted tubule knock-down of VHL. We have also 


found that reduced renal tubule expression of Elongin C and VHL correlates with TIF in 
patients with DN. Together, these data suggest a model that inhibition of Elongin C/VHL 
ubiquitin ligase leads to enhanced tubule N4ICD expression and N4ICD-directed TGF-β 
activation of fibrosis in DN.
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STAT Signaling in Chronic Kidney Disease  Hannes Neuwirt, Julia Enrich, 
Gert Mayer, Michael Rudnicki.  Nephrology and Hypertensiology, Medical 
University Innsbruck, Innsbruck, Tyrol, Austria.


The role of TGF beta 1 / SMAD signaling in the progression of chronic kidney disease 
(CKD) is generally accepted. However, non-SMAD signaling including MAPK and/or STAT 
have been reported to influence markers of CKD (e.g. epithelial to mesenchymal transition) 
in various cellular models. Thus, we investigated the expression of STAT1/3 and their target 
genes in kidney biopsy tissue from controls and patients with CKD. In addition, we analyzed 
the expression of inhibitors of STAT1/3 factors (suppressors of cytokine signaling (SOCS), 
protein inhibitors of activated STAT (PIAS), SHP2) in vivo and in vitro.


Expression of STAT1/3, their inhibitors and STAT target genes was analyzed using 
cDNAmicroarray technology on microdissected proximal tubule cells from kidney biopsies. 
In addition, we performed RT-PCR and Western blot to further characterise the expression 
/ activation of STAT1/3 and SOCS-1/-3 in kidney proximal tubule cell lines.


We found that 22 of 54 STAT target genes (e.g. VEGF, GBP2, MCL-1, TP53, FAS) 
investigated were differentially regulated in tissue samples from CKD patients. When 
we investigated the expression of inhibitors of STAT signaling PIAS and SHP2 were not 
differentially expressed. However, we found a significant downregulation of SOCS-1 
and -3 in CKD patients, corroborating the hypothesis that activation of STAT1/3 may be 
one important player in progression of CKD. Finally, we charakterised expression and 
activation of STAT1/3 and SOCS-1/-3 in vitro. In all cell lines tested (HK2, hTERT-RPTC, 
LLC-PK1) we found similar expression of SOCS-1. However, we found a strong inverse 
correlation (upregulation of SOCS-3, downregulation of STAT1/3) in HK2 and LLC-PK1 
cells, similar to the results in vivo. in Using three pro-inflammatory cytokines(interleukin 
6 - IL-6, oncostatin M - OSM, interferon gamma - IFN) that are known to induce STAT1/3 
phosphorylation we found that in SOCS-3 low expressing HK2 cells STAT1/3 activation 
is time- and dosedependent, whereas in LLC-PK1, which show high SOCS-3 expression, 
none of the cytokines used induced phosphorylation of STAT1/3.


Our data suggest that STAT activation and expression of SOCS play a pivotal role in 
progression of CKD.
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Rapamycin Retards Development and/or Progression of HIVAN by 
Modulating Renal Cell Epithelial Mesenchymal Transdifferentiation (EMT)  
Anju Yadav,1,2 Sridevi Vallabu,1 Dileep Kumar,1 Guohua Ding,3 Pravin C. 
Singhal.1,2  1Immunology, Feinstein Institute for Medical Research, Manhasset, 
NY; 2Medicine, Long Island Jewish Medical Center, New Hyde Park, NY; 
3Medicine, Wuhan University College of Medicine, Wuhan, Hubei, China.


We have recently reported that rapamycin has potential to slow down the progression 
of renal lesions in HIVAN mice (ASN, 2009 Annual Meeting). We hypothesize that 
rapamycin may modulate the development of renal lesions in HIVAN by attenuating 
renal cell EMT.


Four weeks old Tg26 mice (n=6) were administered either vehicle or rapamycin (5 mg/
kg/every other day, intra-peritoneal) for two weeks (Group A). In another set of experiments, 
four weeks old Tg26 mice (n=6) were administered either vehicle or rapamycin for eight 
weeks (Group B). At the end of the experimental periods, kidneys were isolated and prepared 
for histology and immunohistochemistry. Renal cortical sections were immunolabeled for 
PCNA, Ecadherin, α-SMA, and FSP-1, CD3, and F4/80. In addition, proteins were extracted 
from renal tissues, Western blots prepared and probed for α-SMA and Ecadherin. Moreover, 
mRNA was isolated and ZEB1 and ZEB2 were measured by RT-PCR. Renal lesions were 
graded (0 to 3+) for glomerular sclerosis and tubular dilatation.


In group A, vehicle treated mice showed 1+ to 2+ glomerulosclerosis and 2+ to 
3+ tubular dilatation, four rapamycin-treated mice showed no glomerular sclerosis 
and only mild dilatation of tubules and two rapamycin treated mouse showed 0 to 1+ 
glomerulosclerosis and 1+ to 2+ tubular dilatation. In group B, vehicle treated animals 
showed a two-fold increase in glomerular and tubular lesions vs. rapamycin-treated animals. 
Renal cortical sections of rapamycin treated animals (in both A and B groups) showed 
reduced number of PCNA +ve cells (both glomerular and tubular) and diminished expression 
of α-SMA, and FSP-1 by glomerular and tubular cells. Rapamycin also decreased renal 
tissue transcription of ZEB1 and ZEB2.


These findings indicate rapamycin-induced modulation of renal lesions is mediated 
through its effect on renal cell EMT in HIV-1 transgenic mice.
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Involvement of CBP/P300 and Histone Acetylation in TGF-b1/Smad-
Pathway Mediated Gene Transcription in Mesangial Cells  Guangdong 
Sun, Hang Yuan, Linda Lanting, Mei Wang, Laura Arce, Marpadga Reddy, 
Kato Mitsuo, Rama Natarajan.  Department of Diabetes, Beckman Research 
Institute of City of Hope, Duarte, CA.


Chromatin modification events such as histone lysine acetylation and methylation are 
linked to gene transcription. Transcriptional co-activators such as CBP/p300 and p/CAF 
contain histone acetyltransferase (HAT) activity while histone deacetylases (HDACs) 
act as co-repressors. Evidence shows that CBP/p300 can directly acetylate Smad2/3 and 
enhanced their transcriptional activity. We therefore evaluated the roles of HATs, HDACs 
and histone acetylation in TGF-b1-regulated gene transcription in rat mesangial cells. 
Realtime qPCRs and promoter luciferase assays showed that overexpression of CBP/p300, 
but not p/CAF, significantly enhanced TGF-b1-induced plasminogen activator inhibitor-1 
gene expression and transcriptional activation in RMC. Reciprocally, co-transfection of HAT 
dominant negative mutants of CBP/p300, but not of p/CAF, significantly attenuated these 
effects of TGF-b1, indicating that HAT activity of CBP/p300 enhances TGF-b1-induced 
transcriptional activity. Furthermore, overexpression of HDAC-1 and -5 suppressed TGF-b1 
induced PAI-1 promoter transactivation and expression, suggesting that a balance between 
HAT and HDAC activities can regulate TGF-b1 mediated PAI-1 expression. Chromatin 
immunoprecipitation assays showed significant time-dependent increases in H3-K9/14 
acetylation in response to TGF-b1 at both the proximal (containing Smad and Sp1 consensus 
sites) and distal (with two Smad binding elements) regions of the PAI-1 promoter. In parallel 
there were increased occupancies of CBP, p300 and Sp1 at these promoter loci. Similar 
results were noted for the p21 gene promoter. Immunoprecipitation results showed that the 
interaction of CBP/p300 or Sp1 with Smad 3 is enhanced and also Smad 3 is hyperacetylated 
in response to TGF-b1. These results show that TGF-b1 can alter chromatin accessibility 
via histone hyperacetylation around the promoters of target genes such as PAI-1 and p21 to 
enhance their expression. This in turn can augment extracellular matrix and fibrosis linked 
to chronic renal diseases such as diabetic nephropathy.
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Inflammation Downregulates FGF23 in Chronic Kidney Disease (CKD) 
Patients  F. Mallamaci, D. Leonardis, F. Catalano, G. Caridi, P. Finocchiaro, 
V. Panuccio, S. Cutrupi, P. Pizzini, G. Tripepi, C. Zoccali.  Clin. Epid. and 
Physiopath. of Renal Dis. and Hypert. & Nephrology Unit, CNR-IBIM-Riuniti 
Hospital, Reggio Calabria, Italy.


FGF-23 knock-out mice exhibit severe hyperphosphatemia, abnormal bone 
mineralization and extensive vascular calcification. Since inflammation is implicated in 
vascular calcification, we investigated the functional relationship between this growth factor 
and C-Reactive Protein (CRP) in a series of 142 stage 2-4 CKD patients. Furthermore 
we looked at the longitudinal association between FGF-23 and CRP in a subgroup of 21 
clinically stable patients with CKD and in another series of 15 CKD patients with severe 
inter-current inflammatory-infectious process. Serum FGF-23 was measured by a sandwich 
ELISA (KAINOS, Tokyo, Japan) and CRP by a high sensitivity immuno-turbidimetric 
method (Dade Behring).


FGF-23 was related in an inverse fashion with CRP (r= - 0.20, P=0.02) and a 1 mg/L 
increase in CRP entailed a 0.80 pg/ml decrease in FGF-23. Such an association was 
unmodified (β= -0.19, P=0.02) by extensive statistical adjustment for serum P, Ca, PTH, Hb 
as well as for the full series of Framingham risk factors. In longitudinal analyses in stable 
CKD patients, repeated measurements of FGF-23 were again coherently associated with 
simultaneous measurements of CRP (r= - 0.30, P=0.05). In patients studied during inter-
current inflammatory-infectious processes, median FGF-23 at the zenith of inflammation 
(median CRP: 111 mg/L) was 54 pg/ml to show a conspicuous (+96%) increase (P=0.003) 
to 106 pg/ml at the resolution of inflammation.


In clinically stable CKD patients serum FGF-23 appears coherently associated in 
an inverse fashion with inflammation both in cross-sectional and longitudinal analyses. 
Furthermore FGF-23 is suppressed at the peak of severe intercurrent inflammatory infectious 
processes in these patients. A down-regulatory effect of inflammation on circulating FGF-23 
may represent a pathway whereby inflammation triggers vascular calcification independently 
of P, divalent ions and calcium regulatory hormones in CKD.
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PiggyBac Transposon-Based Inducible Gene Expression In Vivo after 
Somatic Cell Gene Transfer: Towards Gene Therapy for Anemia of CKD  
Matthew H. Wilson,1,2,3 Aparna Kaja,2 William E. Mitch,2 Sai Kaumudi Saridey.2  
1Michael E. DeBakey VA Medical Center, Houston, TX; 2Medicine, Division of 
Nephrology, Baylor College of Medicine, Houston, TX; 3Center for Cell and 
Gene Therapy, Baylor College of Medicine, Houston, TX.


Gene transfer holds promise for therapy of anemia of CKD by permitting long-term 
but regulatable erythropoietin expression in vivo. Somatic cell gene transfer has permitted 
inducible gene expression in vivo through co-infection of multiple viruses. Non-viral 
transposons are plasmid-based vectors which work through a “cut-and-paste” mechanism 
to integrate DNA cargo into a recipient cellular genome. We hypothesized that the highly 
efficient piggyBac (PB) transposon system would enable long-term inducible gene 
expression in mice in vivo. We first explored the ability of PB to enable simultaneous 


genomic integration of multiple independent transposons harboring distinct DNA cargos. 
Flow cytometry was used to quantitate the integration of three or four independent and 
unique transposon cassettes within individual HEK-293 cells. Transfection with PB resulted 
in ∼60% (three transposons) or ∼30% (four transposons) of selected cells stably expressing 
all transposon cassettes while only selecting for one. We created a tetracycline-inducible 
expression system in vitro in human cells by delivering the 2 genes on separate transposons 
for inducible reporter gene expression along with a separate selectable transposon marker. 
We found that 100% of selected clones exhibited inducible expression via stable expression 
from 3 separate transposons simultaneously. We next tested and found that PB-mediated 
gene transfer to liver could achieve stable reporter gene expression in mice in vivo in 
immunocompetent animals. A single injection of PB transposons could also achieve 
long-term inducible gene expression in the livers of mice in vivo. The plasmid-based PB 
transposon system enables constitutive or inducible gene expression in vivo for potential 
therapeutic and biological applications without using viral vectors. Ongoing studies are 
underway for using our multiple-transposon strategy for gene therapy of anemia of CKD 
in vivo.
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EPO Receptor Expression Is Low outside the Erythroid Compartment 
with No Detectable ESA-Induced Activation in Renal, Cardiac, Neural or 
Endothelial Cells  Steve Elliott, Leigh Busse, Angus Sinclair, Bee Sun, Susan 
Swift, C. Glenn Begley.  Amgen Inc, Thousand Oaks, CA.


Background: Erythropoiesis stimulating agents (ESAs) were reported to activate 
Epo receptors (EpoR) expressed in non-hematopoietic cells including cardiac myocytes, 
neurons, endothelial cells and kidney cells resulting in increased cell growth and survival. 
This notion was largely based on RT-PCR methodologies as well as immuno-studies with 
anti-EpoR antibodies. However those results have been called into question: EpoR mRNA 
in nonhematopoietic cells was 10 to 1000-fold lower than in Epo responsive cells, the 
anti-EpoR antibodies used were nonspecific, important controls were lacking, and in vivo 
positive results may be explained by indirect mechanisms. Therefore the possibility that 
Epo has direct effects on nonhematopoietic cells remains unsubstantiated.


Methods: EpoR protein expression was determined by western blotting using a 
recently discovered anti-EpoR monoclonal antibody with demonstrated specificity for 
human EpoR. The effect of rHuEpo on intracellular signaling (phosphorylation of Erk, 
AKT and STAT5) used rHuEpo-treated cardiac myocytes, endothelial cells (HUVEC), 
renal proximal tubule cells (RPTEC) and the neural cell line (SH-SY5Y). EpoR function 
was investigated by measuring the effect of darbepoetin alfa (DA) on caspase activity in 
cisplatin-treated RPTECs.


Results: Compared to EpoR positive controls (UT-7/Epo and CD34+ cells differentiated 
into the erythroid pathway) EpoR protein expression levels were low to undetectable in 
tissues and cells from kidney, brain, heart and endothelium. No intracellular signaling was 
observed in HUVEC, cardiac myocytes, SH-SY5Y or RPTEC cells treated with 10,000 
mU/ml rHuEpo, whereas activation was readily detected in the same cells when treated in 
parallel with one or more positive control growth factors (EGF, IGF-1, HGF, IFNg) and 
UT-7/Epo cells showed robust Epo-dependent signaling. No evidence of decreased apoptosis 
following DA treatment was observed in cisplatin-treated RPTECs.


Conclusions: These data demonstrate that the nonhematopoietic cells examined here 
neither express functional cell surface EpoR nor are responsive to Epo.
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Signal Transduction in Endothelial and Erythroid Progenitor Cells: Low 
Versus High Doses of Epoetin beta Reveals Different Activation of the 
Pro-Survival AKT Pathways in These Cells  T. Ioka, M. Ruhnke, T. Speer, S. 
Zewinger, D. Fliser, F. H. Bahlmann.  Clinic of Internal Medicine IV, University 
of the Saarland, Homburg, Germany.


In the haematopoietic system, the principal function of erythropoietin (EPO) is the 
regulation of RBC production. Consequently, recombinant human EPO have been widely 
used for treatment of anaemia in chronic kidney disease (CKD). However, several studies 
have been recently published on the tissue-protective, nonhaematological effects of EPO that 
prevent ischaemia-induced tissue damage in several organs including the kidney. Because 
this tissue-protective action of EPO is not the result of correction of anaemia-related tissue 
hypoxia, we analysed potential molecular pathways involved in both, endothelial (HUVEC) 
and erythroid progenitor cells (CD36 cells).


Four days after the last medium change we stimulated the HUVEC or CD36 cells with 
0.01 or 10 U/ml Epoetin beta and analysed the activation of different signal transduction 
pathways (AKT, MAPK, ERK, p70S6) at baseline or at 10, 15, 30, 45, 60, 90, 120, 180, 
300 minutes. We confirmed previous results indicating that in CD36 cells Akt signal 
transduction is activated in a dose dependent manner. Interestingly, in HUVECs low doses 
of EPO activated Akt more pronounce and much earlier in comparison to higher doses. 
We currently investigate whether the instant and pronounced activation of Akt may also 
result in an activation of eNOS in ECs. Recent work clearly demonstrated that the effects 
of EPO on thrombocytes depend on the presence of an intact eNOS driven NO formation 
of the endothelium. It can therefore be speculated that an increase in haematocrit related to 
EPO treatment is not associated with an increased risk for thrombosis as long as endothelial 
NO production serves as a compensatory mechanism.
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Dragon Mediates BMP Signaling and Increases Transepithelial Resistance 
in Kidney Epithelial Cells  Yin Xia,1 Jodie L. Babitt,1 Richard Bouley,1 Ying 
Zhang,1 Shanzhuo Chen,1 Zhenjie Zhuang,1 Tarek A. Samad,2 Gary J. Brenner,2 
Jennifer L. Anderson,1 Charles C. Hong,3 Alan L. Schneyer,4 Dennis Brown,1 
Herbert Y. Lin.1  1Medicine, Massachusetts General Hospital, Harvard Medical 
School, Boston, MA; 2Anesthesia, Massachusetts General Hospital, Harvard 
Medical School, Charlestown, MA; 3Cardiovascuar Medicine, Vanderbilt 
University Medical Center, Nashville, TN; 4Pioneer Valley Life Science Institute 
and University of Massachusetts-Amherst, Springfield, MA.


A neuronal GPI-anchored adhesion protein, Dragon was recently found to act as a 
BMP co-receptor that enhances BMP signaling activity. To explore the role of Dragon in 
kidney function, we first investigated the localization of Dragon protein in adult mouse 
kidney by immunofluorescence staining. We found that Dragon is expressed in the kidney, 
predominantly on the apical surfaces of tubular epithelial cells in the thick ascending limbs, 
distal convoluted tubules, and collecting ducts. Weak Dragon expression is also found in 
the proximal tubules and glomeruli. We then studied the mechanism by which Dragon 
enhances BMP signaling in kidney epithelial cells. We demonstrate that Dragon can act in 
mouse inner medullary collecting duct epithelial (mIMCD3) cells to generate BMP signals 
in a ligand-dependent manner. We show that BMP4 is the predominant ligand used by the 
Dragon co-receptor in mIMCD3 cells, and that Dragon enhances the utilization of the 
BMP type II receptor ActRIIA by BMP4. Finally, we demonstrate that Dragon and BMP4 
increase transepithelial resistance (TER) in mIMCD3 cells, which can be blocked by the 
BMP-inhibitor LDN-193189. These results suggest that Dragon may play an important role 
in kidney function by enhancing BMP signaling in tubular epithelial cells in the kidney.
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Identification and Characterization of a Mammalian Nucleobase 
Transporter (SVCT3, SLC23A3)  Marc Bürzle, Yoshiro Suzuki, Matthias 
A. Hediger.  Institute of Biochemistry and Molecular Medicine, University of 
Bern, Bern, Switzerland.


The sodium-dependent vitamin C transporters (SVCTs) belong to the “SLC23 gene 
family of Na+-dependent ascorbic acid transporters”. Vitamin C serves as a co-factor 
in specific tissues for metal-containing enzymes. Furthermore it serves as an important 
antioxidant in certain cell types such as neurons, neutrophils and the steroid hormone-
producing cells of the adrenal cortex. The first 2 members of this transporter family (SVCT1 
and SVCT2) have been identified by expression cloning in our laboratory. This study focuses 
on the investigation of the physiological role of the third member of this family, SVCT3, 
which was recently identified. Measuring the ascorbic acid-evoked membrane currents by 
two-electrode voltage clamp experiments, a 3–4-fold smaller current was found in human 
SVCT3 expressing oocytes compared to human SVCT1 expressing oocytes. This results 
led to the speculation that a different substrate might be transported by SVCT3. Based 
on electrophysiology and radiotracer uptake studies, we now show that human SVCT3 
is a novel nucleobase transporter. SVCT3 displays a much wider of substrate specificity 
compared to human SVCT1 and SVCT2. The nucleobase-evoked membrane currents 
(adenine, cytosine, thymine and hypoxanthine) in SVCT3 expressing oocytes were all 
significantly higher than the ascorbic acid-evoked membrane currents. A phylogenetic 
analysis also revealed a remarkable similarity of SVCT3 to bacterial and plant nucleobase 
transporters. Quantitative real time PCRs revealed that the human SVCT3 is predominantly 
expressed in the kidney. Using in situ hybridization, the mouse SVCT RNA was shown 
to be densely localized in the S3 segment of proximal tubules. These results indicate that 
nucleobases might be reabsorbed by SVCT3 for maintaining appropriate blood levels. 
Nucleobase transporters may also be of medical interest because they serve as cellular 


entry of anticancer nucleoside analogues such as 5-fluorouracil and may be a target for 
antimetabolite drugs such as methotrexate.
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Gout Causing Q141K Mutation in the ABCG2 Urate Transporter Reduces 
Protein Expression through Improper Folding and Increased ER Associated 
Degradation  Owen M. Woodward, Deepali N. Tukaye, Michael Kottgen, 
William B. Guggino.  Physiology and Biological Chemistry, Johns Hopkins 
University School of Medicine, Baltimore, MD.


Previously, we identified a novel urate efflux transporter, ABCG2 (BCRP), that localizes 
to the brush border of proximal tubule cells where it mediates urate secretion. In addition, 
we found the gout causing ABCG2 polymorphism, Q141K, has decreased urate transport as 
compared to wild type when expressed in Xenopus oocytes. In mammalian cells, however, 
the Q141K mutation also results in reduced expression of protein. Here we investigate 
the causes of reduced protein expression in Q141K mutants. An alignment of ABCG2 
with other disease causing ABC variants reveals the Q141K mutation is approximately 
homologous to the F508 deletion found in ABCC7 (CFTR), a mutation that causes a change 
in domain interactions and increased degradation. We hypothesize the Q141K mutation of 
ABCG2 leads to improper folding and degradation. Incubating HEK-293 cells expressing 
the Q141K mutant at 27°C increases the total and surface amounts of ABCG2 protein as 
compared to those incubated at 37°C. These results indicate that the Q141K mutant protein 
is temperature sensitive with low temperature causing more of the mutant protein to be 
processed to the plasma membrane. We have also found that glycosylation of wild type 
ABCG2 and Q141K mutant protein display differing sensitivities to glycosidases. PNGase 
can remove glycosylation from both equally; however Q141K demonstrates an increased 
sensitivity to ENDO-H, suggesting a variation in complex glycosylation structure consistent 
with differences in processing. Finally, in CHO cells, the Q141K mutant forms partially 
insoluble protein aggregates, detectable by both western blot and immuno-staining. These 
aggregates increase in the presence of proteasome inhibitor MG-132, suggesting they may 
represent a pool of misfolded protein. Misfolded proteins in other disease models have also 
been shown to form aggregates. ABCG2 is an important player in urate handling and the 
high prevalence of the Q141K mutation necessitates a greater understanding of its defects 
and implications in hyperuricemia and gout.
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Novel Regulation of Creatine Transporter by AMP-Activated Kinase in 
Kidney Epithelial Cells  Hui Li,1 Ramon Thali,2 Christy Smolak,1 Fan Gong,1 
Rodrigo Alzamora,1 Dietbert Neumann,2 Nuria M. Pastor-Soler,1 Kenneth R. 
Hallows.1  1Medicine – Renal-Electrolyte, University of Pittsburgh, Pittsburgh, 
PA; 2Cell Biology, ETH Zurich, Zurich, Switzerland.


The multi-functional metabolic sensor AMP-activated kinase (AMPK) regulates several 
transport proteins and may couple transport activity to cellular stress and energy levels. 
The creatine transporter (CRT) mediates creatine uptake into a variety of cells, including 
kidney epithelial cells, where it has been proposed that CRT is important for reclamation 
of filtered creatine, a process critical for total-body creatine homeostasis. Creatine and 
phosphocreatine provide an intracellular, high-energy phosphate buffering system essential 
for maintaining ATP levels in tissues with high energy demands. To test our hypothesis that 
CRT is inhibited by AMPK in the kidney, we examined CRT and AMPK distribution in 
the kidney and the regulation of CRT by AMPK in cells. By immunofluorescent staining 
we detected CRT at the apical membrane in a polarized mouse S3 proximal tubule cell 
line and apical co-localization of CRT and AMPK in rat kidney proximal tubules. Two-
electrode voltage clamp studies of Na+-dependent creatine uptake into CRT-expressing 
Xenopus oocytes demonstrated CRT inhibition by AMPK. This inhibition occurred via 
a reduction in the Vmax of CRT, as determined by nonlinear least-squares regression 
fits to the Michaelis-Menten equation. [14C]-creatine uptake and surface biotinylation 
measurements in S3 cells demonstrated parallel 30-40% reductions in creatine influx and 
CRT apical membrane expression after AMPK activation with the AMP-mimetic compound 
AICAR. Co-immunoprecipitation and in vitro phosphorylation experiments failed to detect 
significant binding or direct phosphorylation of CRT by AMPK. We conclude that AMPK 
activation inhibits CRT functional expression at the apical membrane in kidney proximal 
tubule cells via an indirect mechanism. AMPK-dependent inhibition of CRT in the kidney 
may be important in reducing cellular energy expenditure and unnecessary creatine 
reabsorption under conditions of local and whole-body metabolic stress.
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Molecular Identification of a Novel Human Voltage-Driven Organic Anion 
Transporter hOATv1: A Luminal Exit Path of Loop Diuretics  Promsuk 
Jutabha,1 Naohiko Anzai,1 Shuji Kaneko,2 Hiroyuki Sakurai.1  1Department of 
Pharmacology and Toxicology, Kyorin University School of Medicine, Tokyo, 
Japan; 2Department of Molecular Pharmacology, Kyoto University Graduate 
School of Pharmaceutical Sciences, Kyoto, Japan.


Renal organic anion transport system plays important roles in the elimination of both 
anionic xenobiotics and endogenous metabolites. The delivery of potent transport modifiers 
such as loop diuretics to their site of action, i.e. luminal side in the distal nephron, should 
also be mediated by the transepithelial organic anion transport system, which has two 
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components: entrance of substrates into the cell from the blood across the basolateral 
membrane and excretion of these molecules out of the cell into the urinary lumen across 
the apical membrane. To date, we and others clarified that basolateral uptake takes place 
against an electrochemical gradient via organic anion/dicarboxylate exchangers OAT1 and 
OAT3 referred as tertiary active transport. In contrast, apical efflux is thought to occur by 
low-affinity anion exchange and/or potential-driven facilitated diffusion, but neither of 
these efflux systems has been clearly demonstrated in humans. Here, we identified a novel 
human voltage-driven organic anion transporter hOATv1 localized at the apical membrane 
of renal proximal tubules. When it was expressed in Xenopus oocytes, hOATv1 mediated 
the transport of [14C]PAH. The transport was Na+-independent and enhanced at high 
concentrations of extracellular potassium. Under the voltage clamp condition, extracellularly 
applied PAH induced currents that were inhibited by organic anion transport inhibitor 
probenecid in oocytes expressing hOATv1. The current showed steep voltage dependence, 
consistent with the voltage-driven transport of PAH by hOATv1. The PAH transport was 
inhibited by various organic anions including loop diuretics indicating the multispecific 
nature of hOATv1 for anionic compounds. hOATv1 transported a loop diuretic [14C]
bumetanide in the Xenopus oocyte system. Taken together, we propose that hOATv1 acts 
as a membrane voltage-dependent transporter mediating the apical exit of organic anions 
including loop diuretics in renal proximal tubular epithelial cells.
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Dominant Role of TonEBP in Cellular Adaptation to Hypertonicity 
Via Organic Osmolyte-Dependent and -Independent Pathways  Soo Y. 
Choi,1 Sang D. Lee,1 Todd Lamitina,2 H. Moo Kwon.1  1Medicine, University 
of Maryland, Baltimore, MD; 2Physiology, University of Pennsylvania, 
Philadelphia, PA.


The transcription factor TonEBP plays a central role in the cellular accumulation of 
organic osmolytes by transcriptional stimulation of plasma membrane transporters and 
biosynthetic enzymes involved. To explore the role of TonEBP in the cellular adaptation 
to hypertonicity, we used mouse embryonic fibroblast (MEF) cells established from 
TonEBP(-/-) mice. When switched to increasing hypertonicity, cell death was significantly 
higher in the TonEBP-null MEF cells compared to wild type MEF cells across the board. 
The cell death in the TonEBP-null cells increased over time indicating that TonEBP is 
required for long-term adaptation to hypertonicity. Acute knockdown of TonEBP by RNA 
interference also led to increased cell death in hypertonicity indicating that TonEBP was 
directly involved in the adaptation. Gene expression profile was determined using microarray 
analyses after the cells were cultured for 24 in moderate hypertonicity which allowed the 
adaption of the wild type cells combined with minimal cell death in the TonEBP-null cells. 
In the wild type cells, 114 genes were upregulated in response to hypertonicity including 
those genes involved in cellular accumulation of organic osmolytes. None of the 114 genes 
were induced in the TonEBP-null cells demonstrating that TonEBP was essential and 
dominant in the transcriptional response to hypertonicity. In order to examine contribution 
from each of the TonEBP-target genes, we knocked down their expression individually by 
RNA interference. When expression of SMIT (inositol transporter) or AR (biosynthetic 
enzyme for sorbitol) was knocked down, cell death in hypertonicity increased significantly 
demonstrating the role of organic osmolytes in adaptation to hypertonicity. Surprisingly, 
knockdown of HSP70, αB-crystallin, and the A type receptor for atrial natriuretic peptide 
also led to increased cell death in hypertonicity. Thus, TonEBP target genes are involved 
in cellular adaptation to hypertonicity via organic osmolyte-dependent and -independent 
pathways highlighting the dominant role of TonEBP.
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Zinc Replacement and PKC-Mediated Phosphorylation of Sp1 as 
Mechanisms for Cadmium-Induced Down-Regulation of SGLT1 Gene 
Expression  Niloofar Tabatabai,1 Rajendra Kothinti,2 Ivan Kamyshko,2 Amy 
Blodgett,2 David H. Petering.2  1Medicine, Medical College of Wisconsin, 
Milwaukee, WI; 2Chemistry, UW-Milwaukee, Milwaukee, WI.


Chronic exposure to Cd causes glucosuria. We had used pig proximal tubule epithelial 
cell line, LLC-PK1 and showed that Cd decreased Na+-dependent glucose uptake and the 
mRNA levels of SGLT1. Human SGLT1 gene is regulated by zinc-finger transcription 
factor Sp1 and its binding site, here GC1, is conserved in pig promoter. Nuclear Sp1 
(nSp1) from Cd-exposed cells had less binding activity to GC1. Here, recombinant human 
Sp1 (rhSp1) was reacted with Cd or Zn, and DNA binding activity to GC1 was measured 
by Electrophoretic Mobility Shift Assay (EMSA). Also, EMSA was performed with 
GC1 probe and nSp1 from LLC-PK1 cells exposed to 30 µM Cd or Zn in presence of an 
ionophore, Pyrithione (Pyr). Protein Kinase C (PKC) was measured by Promega PepTag 
Non-Radioactive PKC assay. Sp1 phosphorylation level was changed with 0.25-4.0 U/ml 
of PKC or 0.625-10 U of Protein Phosphatase 1 (PP1). Results showed that exposure of 
rhSp1 to 5 µM Cd in the presence of 20 fold molar excess Zn maintained the binding of 
rhSp1 to GC1 at 50% of untreated controls; however, treatment of rhSp1 with 5 µM Cd 
for 15 min prior to treatment with 5-250 µM Zn reduced Sp1 activity by 97%. EMSA with 
nSp1 from Cd-Pyr treated LLC-PK1 cells showed a 72% decline in Sp1 activity. Compared 
to untreated cells, nSp1 from Zn-Pyr and Zn-Cd-Pyr treated cells showed 80% and 42% 
increase in DNA activity, respectively, while Sp1 protein level was unchanged. Treatment 
of LLC-PK1 cells with Cd-Pyr for 15 or 30 min increased PKC activity by 33% and 50%, 
respectively, while Zn-Cd-Pyr treated LLC-PK1 cells showed a 30% decrease in PKC 
activity. In vitro reaction of rhSp1 with PKC decreased Sp1 DNA binding to GC1 by up 
to 96%; while dephosphorylation of rhSp1 by PP1 resulted in as much as 40% increase in 
Sp1 activity. Our results suggest that in Cd-exposed LLC-PK1 cells, direct interaction with 


Cd and activation of PKC may both play roles in down-regulation of Sp1 DNA binding 
activity to SGLT1 GC1 leading to a decrease in SGLT1 expression and Na+-dependent 
glucose uptake.
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Transporters Involved in Uricosuric and Antiuricosuric Effects of 
Antihypertensives  Ikumi Tamai, Masanobu Sato.  Faculty of Pharmacy, 
Kanazawa University, Kanazawa, Ishikawa, Japan.


Purpose: The purpose of this study is to clarify the mechanisms of effects of 
antihypertensives such as angiotensin II receptor blockers (ARBs) and diuretics on plasma 
uric acid level and urinary excretion of uric acid excretion.


Methods: Effects of antihypertensives on renal uric acid transporters, including 
UART1 and URATv1 for reabsorption and OATs and MRP for secretion, were examined 
using transporter-expressed cultured cells and membrane vesicles in vitro. In vivo effects 
of those drugs on uric acid excretion and expression levels of uric acid transporters were 
investigated in rats.


Results: ARBs losartan, pratosartan and telmisartan inhibited uric acid uptake mediated 
by URAT1 in a concentration dependent manner, and the Ki values are 7.7, 6.7, and 18.2 
nM, respectively, while candesartan did not inhibit. Furthermore, losartan, pratosartan and 
candesartan increased URAT1-mediated uric acid uptake by pre-loading them in the cells, 
exhibiting apparent trans-stimulation effect. Those drugs also showed variable effects 
on other transporters, but OAT3 might be relevant to explain the clinical observation 
of the increase of plasma uric acid level by those antihypertensives. Although diuretics 
hydrochlorothiazide (HCTZ) exhibited no effects on uric acid uptake by these transporters, 
continuous administration of HCTZ or furosemide induced the expression of Urat1 mRNA 
in rats. The expression levels of Urat1 treated with these diuretics were about 2-fold of 
control rats. Furthermore, net uric acid reabsorption rate of rats administrated HCTZ or 
furosemide was 2.0- or 1.6-times greater than that of control rats.


Conclusion: Antihypertensives cause alteration of plasma uric acid level by affecting 
uric acid transporters in kidney by direct- and indirect-mechanisms. Since increased uric 
acid level could be a risk factor for cardiovascular diseases, we have to be careful in treating 
patients with those drugs.
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Voltage-Dependent Transport of Urate on a Novel Human Urate Efflux 
Transporter URATv1 Expressed in Xenopus Oocytes  Naohiko Anzai,1 
Shuji Kaneko,2 Promsuk Jutabha,1 Hiroyuki Sakurai.1  1Department of 
Pharmacology and Toxicology, Kyorin University School of Medicine, Tokyo, 
Japan; 2Department of Molecular Pharmacology, Kyoto University Graduate 
School of Pharmaceutical Sciences, Kyoto, Japan.


Voltage-driven urate efflux transporter URATv1 (SLC2A9) is a member of the 
facilitative glucose transporter (GLUT) family that regulates blood urate level in humans 
and its function is inhibited by a uricosuric agent benzbromarone (Anzai et al., J Biol Chem, 
2008). Although depolarization induced by the elevation of extracellular K+ concentration 
enhanced URATv1-mediated urate transport in Xenopus oocytes, it is still unclear whether 
this effect is due to change in membrane potential or extracellular K+ concentration. In the 
present study, we used two-electrode voltage-clamp to demonstrate the voltage-dependent 
urate transport of URATv1 heterologously expressed in Xenopus oocytes. The urate-
evoked, outward current was linearly increased with depolarization when the oocytes 
were perfused with 0.5 mM urate, indicating that urate transport through URATv1 is 
affected by membrane potential. The urate-evoked current was completely inhibited in the 
presence of benzbromarone (0.1 mM), confirming the involvement of URATv1. Moreover, 
when external Na+ was fully replaced with K+, the urate-evoked current was not affected, 
indicating that the URATv1-mediated conductance is not dependent on external Na+ or K+ 
concentrations. These results suggest that urate is transported into oocytes through URATv1 
in a membrane potential, but not Na+ or K+, dependent manner favoring depolarization, 
where urate moves from negative to positive direction. In conclusion, we provide 
electrophysiological evidences that URATv1 is a voltage dependent urate transporter. In a 
physiological state in the kidney proximal tubular cell, urate is likely to be transported out 
of the cell through URATv1 which located in the basolateral membrane.
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2-Bromoethanamine Induction of Renal Papillary Necrosis (RPN) Is 
Mediated by the Down-Regulation of the Transcription Factor TonEBP in 
the Inner Medulla of the Kidney  Christopher J. Rivard, Miguel A. Lanaspa, 
Ana Andres-Hernando, Christina Cicerchi, Nanxing Li, Tomas Berl.  Renal 
Medicine, University of Colorado Anschutz Medical Campus, Aurora, CO.


Chronic analgesic abuse has been demonstrated to induce severe nephropathy 
characterized by papillary necrosis (RPN), an injury clinically detectable only at a late 
stage. While direct toxicity of the drug may be involved, the molecular mechanisms 
underlying analgesics induction of papillary necrosis remains unclear. A major limitation to 
the study of RPN pathogenesis is the required chronic exposure before clinical detection of 
injury. In this work, 2-bromoethanamine (BEA) was employed to simulate rapid papillary 
toxicity using inner medullary collecting duct (IMCD3) cells. While exposure to 10 µM 
BEA had no effect on cellular viability under isotonic conditions, a 52.3 ± 6.1 % (p<0.01) 
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loss in cell viability was determined in the first 24 hours when cells were subjected to 
hypertonic stress and nearly complete cell death was determined after 48 hours. The cell 
survival under hypertonicity was fully rescued when BEA was incubated along with 500 
mM betaine and 500 mM myo-inositol strongly suggesting that BEA impairs normal 
osmolyte accumulation. Since TonEBP is a transcription factor critical for cell survival 
during hypertonic conditions by mediating the expression of downstream osmoprotective 
genes, we undertook experiments to examine the effect of BEA on TonEBP expression and 
activity. Exposure of cells to 10 µM BEA resulted in a 55.3 ± 4.4 % reduction in TonEBP 
protein expression after 24 hours (p<0.01) with no changes in expression when BEA 
was added at isotonic conditions. In addition, TonEBP was not imported to the nucleus 
in BEA treated IMCD3 cells under acute hypertonic stress for proper transcription of its 
osmoprotective target genes. Finally, we found a marked decrease in TonEBP expression 
in medullary kidney tissues from mice injected with a single IP dose of BEA (79.7 ± 7.8 
% decrease, p<0.01). Our data therefore demonstrates that TonEBP is a potential target 
for BEA and possibly other nephrotoxins leading to the process of papillary necrosis in 
the settings of hypertonic stress.
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Glyoxylate as Substrate and Inductor of the Sulfate-Anion Exchanger sat-1  
Birgitta C. Burckhardt, Nina Schnedler, Gerhard Burckhardt.  Abt. Vegetative 
Physiologie u. Pathophysiologie, Zentrum Physiologie, Göttingen, Germany.


Endogenous synthesis of oxalate is an important contributor to calcium oxalate stone 
formation and renal impairment. Oxalate is synthesized primarily in hepatocytes and is 
excreted by the kidneys in a coordinated action of the basolateral sulfate-anion-exchanger, 
sat-1, and the luminal chloride-formate-oxalate exchanger, CFEX. We recently identified 
sat-1 as the transporter also responsible for oxalate release across the sinusoidal membrane 
of hepatocytes. KM values for oxalate and sulfate were 53 ± 5 µM and 162 ± 26 µM, 
respectively.


The aim of the present study was to elucidate whether precursors of oxalate influence 
sat-1 RNA expression and whether these compounds are also substrates of sat-1. To this 
end, HepG2 cells possessing all the enzymes necessary for oxalate biosynthesis were 
incubated for 4 days in media containing either glycine, hydroxyproline, glycolate, 
glyoxylate, or oxalate, and sat-1 mRNA expression was estimated by qRT-PCR. From 
these oxalate precursors, only glyoxylate increased sat-1 RNA production in a time- and 
concentration-dependent manner. Maximal sat-1 RNA synthesis was observed at days 3 
and 4 post application of 2 mM glyoxylate (upregulation of sat-1 RNA four times over 
control, mean of 4 experiments). In addition, in trans-stimulation experiments, sulfate as 
well as oxalate uptake into sat-1-expressing Xenopus laevis oocytes increased from 15.6 
± 2.7 to 35.7 ± 3.6 and from 14.1 ± 4.7 to 56.9 ± 17.7 pmol 5 min-1 oocyte-1, respectively 
(n=5, p<0.001), in glyoxylate-loaded cells. Glycolate, another precursor of oxalate, was 
ineffective in trans-stimulating sulfate or oxalate uptake. This study shows that the oxalate 
precursor glyoxylate is a substrate of sat-1 and increases sat-1 RNA expression in Hep-G2 
cells by a hitherto unknown signaling mechanism. Glyoxylate released via sat-1 from 
hepatocytes may reach the kidneys and increase oxalate synthesis in proximal tubules, 
aggravating the risk of hyperoxaluria.
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Multispecificity of the Organic Anion Transporters  Sun-Young Ahn,1 Igor 
F. Tsigelny,2 Satish A. Eraly,3 Sanjay K. Nigam.1,3,4  1Pediatrics, University 
of California San Diego, La Jolla, CA; 2Chemistry, Biochemistry, San Diego 
Supercomputer Center, University of California San Diego, La Jolla, CA; 
3Medicine, University of California San Diego, La Jolla, CA; 4Cellular and 
Molecular Medicinee, University of California San Diego, La Jolla, CA.


Organic anion transporters (Oats) and organic cation transporters (Octs) mediate the 
transport of xenobiotics and endogenous metabolites across the basolateral or apical side of 
the proximal tubule. The Oats and Octs share close structural and sequence homology, with 
both transporters possessing 12 transmembrane domains and a long hydrophilic extracellular 
loop. The presence of this homology suggests that cations may also bind to the Oats. We 
therefore aimed to study the interaction of cations with Oat1, Oat3 and Oat6. We found that 
Oat1 and 3 bound to a number of common organic cations, including verapamil, while Oat6 
bound to fewer organic cations. We further tested the binding of organic cations to Oat1 and 
Oat3 in ex vivo assays involving Oat1 and Oat3 knockout whole embryonic kidney cultures 
and found good correlation with the in vitro oocyte data. Using radiolabeled substrates, we 
also found that Oat3 transports organic cations 1-MPP and cimetidine. Based on data from 
the Xenopus oocyte inhibition assays, a pharmacophore consisting of 2 hydrogen bond 
acceptors, one hydrophobic and one positive ionizable feature was generated. We screened 
a library of organic compounds and identified novel cationic compounds that bound with 
surprisingly high affinities to Oat3 and to a lesser degree Oat1. Therefore, we conclude 
that while Oat1, 3 and 6 function largely in organic anion transport, they are also involved 
in organic cation binding and transport. The overlapping substrate specificities between 
the Oats and Octs raises the possibility of a compensatory mechanism wherein the loss in 
function of either the Oats or Octs may be compensated by the other transporter.
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Regulation of O2 Consumption by Acute Adenosine A1 Receptor Activation: 
Na+-Dependence and Biphasic Response  Francesca Di Sole, Victor Babich, 
Orson W. Moe.  Internal Medicine, University of Texas Southwestern Medical 
Center, Dallas, TX.


The high requirement of O2, and thus ATP, in renal cortex stems for high rates of Na+-
absorption. Adenosine is produced mainly by ATP dephosphorylation and its accumulation 
is a signal of metabolic distress. Adenosine A1 receptors (A1AR) are expressed in kidney 
cortex. We evaluated whether acute activation of A1AR affects the rate of O2 consumption 
(VO2) in a Na+-dependent manner. VO2 and Na+-transport showed excellent correlation; 
ouabain (Na-K-ATPase inhibitor) strongly inhibits and monensin (a Na+ ionophore) robustly 
increases VO2. To eliminate endogenous adenosine production; we incubated tissue with 
adenosine deaminase (ADA), which metabolizes adenosine, and found a strong reduction in 
VO2. This effect was via A1AR as the A1AR-antagonist 8-Cyclopentyl-1,3-dipropylxanthine 
(CPX) also reduced VO2. Whether endogenous adenosine activates VO2 via activation of 
Na+-transport was evaluated by replacing Na+ in the buffer. Under Na+-free condition, 
ADA and CPX-induced reduction in VO2 was reversed. We further examined this effect 
by blocking Na+ entry with the Na/H-exchanger blocker EIPA on VO2. 10-6M EIPA inhibits 
VO2 by 50% which was not further increased by combination with ADA (or CPX). This 
data suggests that endogenous adenosine increases VO2 via Na+-dependent mechanisms. 
Next, we mimicked the high concentration of adenosine, such as that seen in ischemia, 
by incubation with high doses of A1AR-agonist N6-cyclopentyladenosine (CPA) which 
inhibited the rate of VO2; the CPA effect was also Na+-dependent. Finally, in tissue pretreated 
with ADA, CPA had a biphasic effect on VO2. Low dose of CPA activates and high dose 
inhibits VO2 and both effects were Na+-dependent. In summary, A1AR activation regulates 
VO2 in rat kidney cortex in a Na+-dependent manner likely via modulating Na+-transport. 
Endogenous adenosine (low concentration) activates whereas exogenous adenosine (high 
concentration) inhibits VO2 via A1AR activation. In pathophysiologic conditions such as 
renal ischemia where production of adenosine is high, inhibition of VO2 can help restore 
the balance between energy supply and demand.
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Cysteamine Treatment in Cystinotic Proximal Tubular Cells Increases 
Intracellular Glutathione without Restoring Decreased ATP Levels  Elena 
N. Levtchenko,1,2 Martijn J. Wilmer,1 Leo Kluijtmans,1 Leo A. H. Monnens,1 
Lambertus P. van den Heuvel.1  1Laboratory for Pediatrics and Neurology, 
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Dept. 
of Pediatrics, University Hospital, Leuven, Belgium.


Background:
Cystinosis is the most common cause of inherited Fanconi syndrome, characterized 


by lysosomal cystine accumulation. Cysteamine treatment postpones the decline of 
renal function in cystinotic patients. It is hypothesized that cystine accumulation affects 
intracellular ATP content and disturbs glutathione (GSH) metabolism. We investigated 
the influence of cysteamine on ATP and GSH levels and in cystinotic proximal tubular 
epithelial cells (PTEC).


Methods:
Conditionally immortalized PTEC were developed by immortalizing cells from urine 


of cystinotic patients (n=9) and healthy controls (n=4) using temperature sensitive SV40T 
and hTERT vectors. Proximal tubular origin was confirmed by demonstrating expression of 
aminopeptidase N, aquaporin-1, dipeptidyl-peptidase IV and alkaline phosphatase activity. 
PTEC were matured at 37°C for 10 days and treated with 1mM cysteamine for 5 days. 
Cystine, GSH and oxidized GSH (GSSG) were measured using HPLC. Intracellular ATP 
levels were determined using ATP Kit (Roche).


Results:
Cystine levels were increased in untreated cystinotic PTEC (0.02-0.11 vs 0.57-7.4 


nmol/mg protein, p<0.01). Cysteamine treatment in cystinotic cells resulted in decrease of 
cystine levels in the control range (below 0.12). Untreated cystinotic PTEC showed 3 fold 
increase of GSSG levels compared to controls, resulting in increased GSH/GSSG ratio. 
Total GSH increased during cysteamine treatment in cystinotic cells (without treatment 
11.3-51.2 vs cysteamine treated 53.4-82.5; p<0.01) and normalized GSH/GSSG ratio. 
Intracellular ATP content was decreased in cystinotic PTEC (4.37 vs 3.17; p<0.05) and 
was not influenced by cysteamine treatment.


Conclusions:
Increased GSSG levels suggest increased oxidative stress in cystinotic PTEC. Increased 


total GSH levels and normal GSH/GSSG ratio after cysteamine treatment might increase 
the capacity of proximal tubular cells to deal with oxidative stress. Intracellular ATP content 
is not influenced by cysteamine treatment.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO746


Hypertonicity Contributes Glucose-Induced Inflammation by the Action of 
NF-κB and TonEBP in Cultured Human Peritoneal Mesothelial Cells  Sun 
Moom Kim,1 Se Han Lee,1 Nakkyung Kim,2 Seung Hee Yang,2 Yon Su Kim,1,2 
Un Sil Jeon.3  1Internal Medicine, Seoul National University College of Medicine, 
Korea; 2Seoul National University Kidney Research Institute, Korea; 3Internal 
Medicine, Korea University Guro Hospital, Seoul, Korea.


Peritoneal inflammation is one of the main complications to cause withdrawal from 
peritoneal dialysis and high glucose-based dialysis solution is closely related in this 
complication. Hypertonicity has been known to have immuno-modulating effects and 
TonE-binding protein (TonEBP/NFAT5), tonicity induced transcriptional activator, has 
been suggested to be involved in the inflammation. Even though high glucose causes 
hypertonic stress, it has not been studied for the role of hypertonicity induced by high 
glucose in peritoneal inflammation.


Here, we examined the role of hypertonicity related to high glucose and TonEBP in 
the peritoneal inflammation using primay cultured human peritoneal mesothelial cells. 
We observed that similar increase in TonEBP mRNA occurred by both high NaCl and 
high glucose. Not only high NaCl but also high glucose caused nuclear translocation of 
TonEBP in cultured human peritoneal mesothelial cells. In addition, aldose reductase 
(AR) mRNA, the target gene of TonEBP increased by high glucose as well as high NaCl. 
Proinflammatory mediators like IL-8, MCP-1 and IκBα mRNA increased by both high 
NaCl and high glucose. IL-6 mRNA increased only by high glucose. To see the role of 
TonEBP in the process, we used TonEBP disrupted MEF cells. AR mRNA increased in 
dose-dependent pattern by high NaCl and high glucose in TonEBP +/+ MEF cells, but did 
not in TonEBP -/- MEF cells. Increase in MCP-1 mRNA by high NaCl and high glucose 
was reduced in TonEBP -/- MEF cells. However, IκBα mRNA was not different between 
TonEBP +/+ and -/- MEF cells.


The finding suggests that hypertonicity by both high NaCl and glucose play a role in 
the peritoneal inflammation, and TonEBP and NF-κB might be independently involved 
in this process. Taken altogether, high glucose induced inflammation occurs not only by 
glucose itself, but also by hypertonicity related to high glucose. TonEBP might be involved 
at least partially in high glucose induced inflammation.


Disclosure of Financial Relationships: nothing to disclose


TH-PO747


GFR and Renal Ultrasound Studies in Two Models of Insulin-Deficient 
Diabetic Mice (Akita and Ove 26 Mice): Evidence for Renal Failure 
Based on Reduced Inulin and Reduced Creatinine Clearance  Bonnie Eby,1 
Alexander Lau,1 Chris Skaggs,2 Kai Lau.1,3  1Medicine, University of Oklahoma 
Health Sciences Center, Oklahoma City, OK; 2Radiology, OUHSC; 3OKC VA 
Medical Center.


Better understanding & treatment of diabetic nephropathy (DN) have been hampered by 
lack of models with significant falls in GFR, sine qua non of human disease. Most models 
develop only early DN. In those reporting renal failure, there are concerns of collateral 
damage by chemicals & carcinogens, or inaccuracy of creatinine clearance (C creat) or 
plasma inulin kinetics after bolus injections. Here we measured GFR by inulin clearance 
(C inulin) during constant infusion to test the hypothesis of renal failure emerging in 
untreated chronic diabetics (6.5-mon-old Ove 26 & 1-year-old Akita males). In the latter, 
we also measured C creat by HPLC to define its utility & pitfalls. C inulin fell from 401 
in 20 controls to 225 µl/min in 10 Ove 26 mice, p<0.001. GFR was low whether factored 
for body weight (BW) (919 vs. 1,319 µl/min/100g, p<0.01) or both kidneys’ weight (KW) 
(332 vs. 813 µl/min/g, p<0.0001). With reported severe glomerulosclerosis, the 30-60% 
GFR falls validate Ove 26 mice as an advanced DN model. Their renal hypertrophy was 
evidenced by enlarged right kidney volume (KV) (0.52 vs. 0.23 cc, p<0.001) & increased 
KW (845 vs. 510 mg, p<0.001). KV & KW among Ove 26 & control mice were correlated 
by r=0.8. Similar slope, intercept, & r were found relating KV to KW in Akita & controls. 
At 1 year, Akita mice had worse renal failure, as C inulin fell from 375 in controls to 128 
µl/min, p<0.001. C inulin fell whether factored for BW (591 vs. 1,213 µl/min/100g, p<0.05) 
or KW (256 vs. 941 µl/min/g, p<0.001). In Akita mice, C creat fell by identical 51-66% as C 
inulin. C creat & C inulin were correlated by r=0.84. But C creat over-estimated GRF by 74 
to 88 %. Conclusions: 1. Both Ove 26 & Akita mice are excellent DN models to study the 
pathobiology & therapy of renal failure. 2. Although C creat gives relative GFR estimates 
that crudely separate normal from abnormal, it is inaccurate. 3. Renal ultrasound can identify 
& quantify renal hypertrophy non-invasively & serially in longitudinal studies.


Disclosure of Financial Relationships: nothing to disclose


TH-PO748


Decrease in Renal Microvascular Density Precedes the Decline in Renal 
Function in STZ-Induced Diabetic Rats  Christine Maric,1 Michaele B. 
Manigrasso,1 David C. Marbury,1 Alejandro R. Chade.1,2  1Physilogy and 
Biophysics, University of Mississippi Medical Center, Jackson, MS; 2Medicine, 
University of Mississippi Medical Center, Jackson, MS.


Diabetic nephropathy is increasingly recognized as a generalized vasculopathic 
condition; however, few studies have addressed the correlation between the decline in renal 
function and alterations in capillary length and vascular remodeling.


The study was performed in male non-diabetic (ND) or STZ (50 mg/kg)-induced 
diabetic (D) Sprague-Dawley rats followed for 4 (4w) or 12 (12w) weeks. Renal 
microvascular (MV) density was quantified ex vivo using a 3D micro-CT reconstruction 


of the kidney. Urine albumin excretion (UAE) and index of glomerulosclerosis (GSI) were 
measured using standard methods.


Our data (Table 1) shows that there is a 34% reduction in MV density as early as 4w 
of diabetes, at the time where no differences in UAE or GSI were observed. At 12w, this 
reduction in MV density was even more pronounced (75%, Figure 1) and correlated with 
increases in UAE and GSI.
Table 1


ND D P value
4w 12w 4w 12w


MV density/cm2 69.3±8.8 210±40.2* 45.5±12.3 52.7±15.6# *0.08 vs ND at 4w; #0.08 vs D at 4w
UAE (mg/day) 1.9±0.2 2.3±0.3 3.2±1.5 26.5±5.78# #0.05 vs D at 4w
GSI (AU) 0.12±0.03 0.11±0.04 0.16±0.04 0.41±0.13# #0.05 vs D at 4w
MV defined as vessels 0-80µm in diameter


We conclude that the loss of renal microvessels precedes and may contribute to the 
decline in renal function in STZ-induced diabetic rats. Future studies will address the 
mechanisms underlying these observations.


Disclosure of Financial Relationships: nothing to disclose


TH-PO749


The Establishment of a Novel Rat Model of Type 2 Diabetic Nephropathy  
Hou-Yong Dai, Ri-Ning Tang, Jie Nie, Kun-Ling Ma, Bi-Cheng Liu.  Institute 
of Nephrology, Zhong Da Hospital, Southeast University, Nanjing, China.


Objective: Type 2 diabetes is the most common type of diabetes characterized by 
hyperglycemia, insulin resistance and hypertension. However, there are quite few animal 
models which could simulate the typical clinical type 2 diabetes. The present study was 
to develop an animal model which could be served as an ideal model of type 2 diabetes 
study. Methods: The 6-week old spontaneous hypertensive rats (SHR) were fed with the 
diets enriched with sucrose (20%, W/W), lard (10%, W/W), cholesterol (2. 5%, W/W) 
and chleolate (1%, W/W) to induce insulin resistance. Hyperglycemia was developed by 
intraperitoneal injection of streptozotocin (STZ, 35 mg/kg). Wistar-Kyoto rats (WKY) were 
used as control. Eight weeks after the induction of diabetes, the plasma triglyceride (TG), 
cholesterol (CHO), glucose, blood pressure (BP), 24-h urinary protein excretion (Upro) were 
examined, and HOMA-IR were analyzed. In addition, renal pathology was also evaluated. 
Results: Two weeks after the high glucose and fat diets, the model rats exhibited a significant 
increase in basal BG, TG and CHO levels as compared to control rats (p<0.05, respectively). 
The insulin resistance were developed in model rats (HOMA-IR: 5.03±0.38 vs 2.61±0.34, 
p<0.05). Three days after the injection of STZ, rats with hyperglycemia (BG ≥16.7mmol/L) 
were regarded as the successful establishment of diabetes. Eight weeks after STZ injection, 
rats in model group presented with hyperglycemia (BG: 24.29±4.47mmol/L), hypertension 
(SBP: 172.8±16.5mmHg) and proteinuria(57.58±16.54mg for 24h). Specifically, it was 
showed that diabetic rats presented with the kidney hypertrophy (KWI: 5.67±0.81 vs 
3.22±0.25 in control, p<0.05) and typical presentation of diabetic nephropathy (podocyte 
foot process effacement, micro villous transformation, glomerular basement membrane 
thickening and increasing accumulation of ECM). Conclusion: We successfully established 
a novel animal model of type 2 diabetes which could be served as the basic study for 
diabetic nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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The ZDSD/Pco Rat, a Type II Diabetic Model for Diabetic Nephropathy 
without Leptin or Leptin Receptor Mutations  Richard G. Peterson,1 Vincent 
H. Gattone,2 Karen M. Zimmerman.1  1Research, PreClinOmics, Indianapolis, 
IN; 2Anatomy and Cell Biology, IU School of Medicine, Indianapolis, IN.


Most rodent models for obesity and diabetes have monogenetic mutations that are 
responsible for the obesity. In contrast, the ZDSD rat was developed as a polygenetic 
obesity model by crossing a diet induced obese (DIO) rat that was derived from the 
Crl:CD(SD) strain with a homozygous lean ZDF/Crl rat and thereafter selectively inbreed 
for obesity and diabetes.


Male ZDSD rats (n=16), approximately 33 weeks of age, were evaluated for 
spontaneous development of diabetes and accompanying renal dysfunction. Ten of the 
16 rats were designated diabetic as evidenced by significantly higher glucose (fed,> 500 
mg/dL), HbA1c values and glucose AUC (calculated from an oral glucose tolerance 
test (OGTT)) when compared to their normoglycemic littermates. Urine volume was 
approximately 10 fold compared to non-diabetic animals. The diabetic animals lost body 
weight. Grossly, kidneys were 26% larger in diabetic animals and analysis of 24 hour 
urine revealed significant increases in several biomarkers routinely used to assess renal 
injury (NGAL, osteopontin,Tim-1, GSTYb1, clusterin and renal papillary antigen-1). A 
functional assessment of kidneys from diabetic ZDSD rats revealed a significant 7 fold 
increase in albumin excretion (albumin/creatinine ratio) with a corresponding decrease in 
circulating albumin.


Kidneys were fixed in buffered formalin, embedded and stained with H&E, trichrome 
and PAS. The nephropathy was characterized primarily by glomerular changes. The animals 
which were diabetic had significant PAS+ mesangial expansion. More advanced glomerular 
pathology, seen in animals with a longer duration of diabetes, was characterized by nodular, 
intercapillary or segmental glomerulosclerosis.


In summary, the ZDSD/Pco rat is an important new model that expresses obesity and 
diabetes without apparent alterations in the leptin pathway. This model exhibits pathology 
consistent with diabetic kidney disease, and may be more useful than other rat models in 
assessing the efficacy of compounds for treating diabetes, obesity and the complications 
of diabetes such as nephropathy.


Disclosure of Financial Relationships: ownership: PreClinOmics; employer: 
PreClinOmics.


TH-PO751


Kidney Function and Response to Diabetes in Mice Lacking Sglt2  Volker 
Vallon,1 Jana Schroth,1 Jean Whaley,2 Scott C. Thomson,1 Timo M. Rieg.1  1Depts 
of Medicine & Pharmacology, UC San Diego & VA San Diego Healthcare 
System, San Diego, CA; 2Bristol-Myers Squibb R&D, Pennington, NJ.


The Na-glucose transporter SGLT2 mediates low-affinity high-capacity glucose 
uptake in the proximal convoluted tubule. We studied gene-targeted mice lacking Sglt2 
(-/-) to elucidate its role in basal glucose transport and in early diabetes where SGLT2 may 
contribute to kidney growth and to glomerular hyperfiltration by lowering NaCl delivery 
to the macula densa. Basal spontaneous urine and blood collection revealed significant 
glucosuria in Sglt2-/- vs. WT (1847±119 vs 6±1 µmol glucose/mg creatinine; n=9-10; 
P<0.05) in the absence of differences in plasma glucose (132±3 vs 134±4 mg/dl). An 
acute water load followed by quantitative urine collection (for 2 hrs) confirmed glucosuria 
in Sglt2-/- vs WT (2037±103 vs 7±1 nmol/(h·g bw); P<0.05). Urinary loss of glucose in 
Sglt2-/- was associated with greater food and fluid intake compared with WT (165±3 vs 
131±6 mg/(24h·g bw); 352±16 vs 162±12 µl/(24h·g bw); each P<0.05), while body and 
total kidney weight were not different (30±1 vs. 30±1 g; 349±6 vs. 353±13 mg). In awake 
mice, GFR (FITC-inulin kinetics) and systolic blood pressure (tail-cuff system) were not 
different between Sglt2-/- and WT (363±15 vs 372±29 µl/min; 106±2 vs 106±2 mmHg). 
Using these data, calculated fractional renal glucose excretion was 37% in Sglt2-/- and 
0.1% in WT. Diabetes was induced by low-dose streptozotocin (50 mg/kg ip on 5 days). 
At 3 weeks post STZ, hyperglycemia was less in Sglt2-/- than WT (306±20 vs 452±29 
mg/dl; P<0.05), while food and fluid intake were increased and body weight modestly 
reduced to similar levels in both. Diabetes-induced increases in GFR and kidney weight 
were not different in Sglt2-/- vs WT (447±23 vs 476±29 µl/min; 407±10 vs 431±22 mg). 
In summary, while SGLT2 is important for renal glucose reabsorption in mice, it appears 
not to be critical for kidney growth and glomerular hyperfiltration in this model of severe 
hyperglycemia.


Disclosure of Financial Relationships: grant/research support: Bristol-Myers Squibb.


TH-PO752


Chronic Administration of Nicotine Worsens Renal Injury in a Mouse 
Model of Diabetic Nephropathy  Ping Hua,1 Wenguang Feng,1 Run-Xia Tian,2 
Leopoldo Raij,2,3 Edgar A. Jaimes.1,3  1University of Alabama at Birmingham, 
Birmingham, AL; 2University of Miami; 3VA Medical Center.


Diabetic nephropathy is the most common cause of CKD. Tobacco smoking is an 
independent risk factor that accelerates the progression of diabetic nephropathy. We 
have previously shown that mesangial cells are endowed with nicotine receptors and 
that nicotine promotes mesangial cell proliferation and fibronectin production via NOX 
mediated generation of reactive oxygen species (AJP 07). Herein, we hypothesize that 
nicotine exposure promotes the progression of diabetic nephropathy. Eight week old db/db 
mice and control non-diabetic mice were divided in 4 groups (n=10): Control mice, control 
mice on nicotine (100 ug/ml in the drinking water), diabetic mice on tap water, diabetic 
mice on nicotine (100 ug/ml in the drinking water). After 10 weeks of treament the mice 


were sacrificed and kidneys saved for histology and molecular biology. Diabetic mice had 
a significant increase in proteinuria, mesangial expansion, glomerular area, fibronectin and 
NOX4 expression compared to controls (table). The administration of nicotine to diabetic 
mice resulted in further increases in proteinuria, mesangial expansion, glomerular area, 
fibronectin and NOX4 (table). The administration of nicotine to control non-diabetic mice 
resulted in small and non-significant changes in these parameters (table). These studies 
demonstrate that the administration of nicotine worsens the severity of renal injury in a 
mouse model of diabetic nephropathy and unveil the role of nicotine as mediator of the 
deleterious effects of tobacco in the progression of CKD.


Control Nicotine db/db db/db+nicotine
Proteinurina(prot/
creat) 92.47±5.6 99.48±2.3 229.82 ±39.93* 361.21 


±82.96*,#
Glomerular 
area(um)² 77491.04 ±2213.02 87719.53 ±9642.14 95632.73 ±4241.75* 120592.6 


±7709.66*,#
Mesangial 
area(um)² 49723.26 ±1447.01 54400.44 ±5416.05 64628.55 ±3108.22* 77861.18 


±2905.05*,#
Fibronectin(OD 
units) 83.93 ±15.02 109.68 ±9.4 126.55 ±13.63∗ 167.65 ±8.57*,#
Nox4(OD units) 100.12 ±7.54 112.42 ±7.78 114.4 ±5.29∗ 131.74 ±7.21*,#
∗ P<0.05 vs. control; # P<0.05 vs. db/db 


Disclosure of Financial Relationships: nothing to disclose


TH-PO753


Increases in Glomerular Permeability during Acute Hyperglycemia in 
Rats  Josefin Axelsson, Anna Rippe, Bengt Rippe.  Department of Nephrology, 
University Hospital of Lund, Lund, Sweden.


Introduction and Aims: The present study was performed to investigate whether 
acute hyperglycemia can cause increases in glomerular permeability, and hence, transient 
albuminuria.


Methods: In anaesthetized Wistar rats (250-280 g), the left ureter was cannulated for 
urine collection, while simultaneously blood access was achieved. Rats were divided into 
three experimental groups and one SHAM group receiving either 1) hypertonic glucose 
(40% glucose, in a bolus followed by a constant infusion) to maintain blood glucose at 
20-24 mM (Glu; n=8) for at least 20 min; 2) 20% mannitol to maintain plasma crystalloid 
osmotic pressure (COP) at ∼320-324 mOsm/l (MANN;n=7); 3) hypertonic (12%) NaCl 
to keep COP at ∼320-324 mOsm/l (NaCl; n=7) or 4) physiologic saline (mimicking the 
volume load in experimental groups) (SHAM; n=8). All groups were followed for at least 
20 min of the hypertonic insult, except in Glu, where some animals were also assessed at 
5 min. FITC-Ficoll 70/400 was infused i.v. before terminating the experiments, and plasma 
and urine samples taken in order to determine the glomerular sieving coefficients (θ) for 
polydisperse Ficoll (mol. radius 13-90Å) by size-exclusion chromatography (HPLC).


Results: GFR remained stable throughout the experiments although marked diuresis 
occurred in all test groups. In Glu there was an increase in the sieving coefficients for 
Ficoll55-80Å after 20 min, compared to SHAM. θ for Ficoll70Å thus increased from 2.41 ⋅ 
10-5 ± 7.57 ⋅ 10-6 to 1.10 ⋅ 10-4 ± 3.60 ⋅ 10-5 (p<0.01). In MANN and NaCl (20 min) and 
in the Glu group followed for only 5 min, the sieving coefficient for Ficoll55-80Å remained 
completely unchanged.


Conclusion: Acute hyperglycemia caused marked increases in the sieving coefficients 
to large Ficolls within 20 min, reflecting the formation of an increased number of large 
pores in the glomerular filter. By contrast, hypertonic NaCl or mannitol did not alter the 
permeability of the glomerular filtration barrier. It seems evident that acute hyperglycemia 
per se, unrelated to increases in plasma osmolality, can cause acute increases in glomerular 
permeability.


Disclosure of Financial Relationships: nothing to disclose
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FT011, a Novel Anti-Fibrotic Drug, Attenuates Albuminuria and Renal 
Injury in Experimental Diabetic Nephropathy  Yuan Zhang,1 Alison Cox,1 
Renae Gow,1 Spencer Williams,2 Steven Zammit,2 Henry Krum,3 Richard 
Gilbert,4 Darren Kelly.1,4  1University of Melbourne, Australia; 2Bio-21, 
University of Melbourne, Australia; 3Monash University, Australia; 4University 
of Toronto, Canada; 5Fibrotech Therapeutics, Australia.


Aim: Targeting fibrosis with FT011, a novel anti-fibrotic drug, will attenuate 
experimental diabetic nephropathy (DN). Background: Fibrosis is a key feature of 
progressive DN, that correlates closely with renal dysfunction and albuminuria. Methods: 
Control and diabetic (mRen-2)27 rats were randomised into 2 groups, each receiving 
treatment with or without FT011 (200mg/Kg/day) for 16 weeks. Results: Without affecting 
blood pressure or hyperglycaemia, diabetic rats treated with FT011 were associated with 
significantly less albuminuria, tubulointerstitial fibrosis, and glomerulosclerosis when 
compared with untreated diabetic rats.


Control Control+FT011 Diabetes Diabetic+FT011
SBP (mmHg) 150±5 147±3 184±7* 178±5*
Plasma Glucose (mmol/L) 5±0.2 7±0.2 33±0.2# 30±1.5#
Albuminuria (mg/day) 0.50 ×/÷ 0.43 0.75 ×/÷ 0.44 10.10 ×/÷ 1.11* 1.97 ×/÷ 1.46†
GSI 0.63±0.03 0.6±0.02 1.05±0.05* 0.63±0.04†
Interstitial Fibrosis (%/area) 0.14±0.01 0.09±0.02 2.28±0.46* 0.64±0.07†
RECA-1(%/area) 7.13±1.22 8.27±1.94 1.04±0.45# 4.05±0.92†
ED-1(number/field) 16±2.35 13.5±2.16 61.77±16.65* 26.12±4.8†
Caspase-3 (%/Nuclei) 1.21±0.37 0.98±0.22 5.44±1.39* 2.09±0.62†
*P<0.05 and #P<0.01 versus controls; †P<0.05 versus untreated diabetic rats 
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Conclusion: Treatment with FT011 reduces the structural and functional manifestations 
of experimental DN. FT011 may represent a novel strategy for the treatment of progressive 
diabetic kidney disease.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Low Dose and Long Term Administration of Pioglitazone on the 
Amelioration of Glomerular Hypertension in Rats with Type-2 Diabetes  
Juko Asakura,1 Hajime Hasegawa,1 Kaori Takayanagi,1 Tomokazu Shimazu,2 
Makiko Hirayama,2 Takatsugu Iwashita,1 Taisuke Shimizu,1 Tomonari Ogawa,1 
Nobuo Araki,2 Tetsuya Mitarai.1  1Nephrology and Hypertension, Saitama 
Medical Center, Saitama Medical University, Kawagoe, Saitama, Japan; 
2Neurol, Saitama Med Univ, Moroyama, Saitama, Japan.


Glomerular hypertension (GHT) is a one of principal factors leading to podocyte 
injury and subsequent glomerular sclerosis. The aim of this work is to study the effect of 
low dose and long-term administration of pioglitazone (PGZ) on the amelioration of GHT 
in obese diabetic rats.


A model of type-2 diabetes, male Otsuka Long-Evans Tokushima fatty rats (F, 28 
weeks old) and its control, Long-Evans Tokushima rats (L) were administered PGZ (2.5 
mg/kg, po) for 6 weeks. The rats were divided into three groups, L, F, and F+PGZ (FP) 
for evaluation of GHT and subsequent glomerular injury by histological analysis. Gene 
expression was studied by RT-PCR.


Kidney weight, creatinine clearance and urine albumin excretion were increased in 
F and recovered in FP. Glomerular volume (GV), desmin expression score (DES) and 
TGF-beta positive cells (TGFb) were all increased in F and recovered in FP. Difference 
of the parameters was more obvious in juxtamedullary cortex (JMC) than in superficial 
cortex (SC) (GV: 1331±65 in L-SC, 2141±88 in F-SC, 1868±110 in FP-SC, 1652±138 in 
L-JMC, 3166±200 in F-JMC, 2696±217 in FP-JMC; DES: 1.74±0.11 in L-SC, 2.35±0.15 
in F-SC, 1.96±0.14 in FP-SC, 2.33±0.13 in L-JMC, 3.58±0.12 in F-JMC, 3.13±0.13 in 
FP-JMC; TGFb: 7.25±0.62 in L-SC, 10.04±0.67 in F-SC, 7.13±0.47 in FP-SC, 8.42±0.64 
in L-JMC, 13.25±0.64 in F-JMC, 10.33±0.74 in FP-JMC). Gene expression of connexin 
43 in the cortex was increased in F and recovered in FP (124.4±19.4 in L, 225.6±26.8 in F, 
206.9±26.7 in FP). Immunohistochemistry of connexin 43 showed intense immunoreactivity 
on the afferent/efferent arteries in F.


Present study might show that PGZ improved GHT and subsequent glomerular injury. 
Changes in the blood flow in afferent/efferent arteries via modifying gap-junction tonus 
might be involved in the effect of PGZ alt least in part.


Disclosure of Financial Relationships: nothing to disclose
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ACE and ACE2 Glomerular Expression in GLUT 1 Over-Expressing 
Transgenic Mice, a Model of “Local Glomerular Diabetes”  Clara Barrios,1,2 
Eva Rodriguez,2 Jan Wysocki,1 Minhao Ye,1 Francisco Rodriguez-Pacheco,1 
Charles Heilig,3 Jose Lloveras,2 Daniel Batlle.1  1Nephrology and Hypertension, 
Northwestern University, Chicago, IL; 2Nephrology, Hospital del Mar, 
Autonomus University, Barcelona, Cataluna, Spain; 3Nephrology, University 
of Florida College of Medicine, Jacksonville, FL.


Glomerular over-expression of ACE and down-regulation of ACE2 have been recently 
reported in animal models and in human diabetic nephropathy. GLUT 1 is the major glucose 
transporter in glomerular cells and has been reported to be up-regulated in diabetes. We 
reasoned that a model of diabetes locally, within the glomerulus, would permit to examine in 
vivo the effect of increased glucose uptake on the expression of these enzymes. We used 30 
wks old male mesangial over-expressing GLUT-1 transgenic mice (GLTG) and C57BL6/J 
control mice, to study glomerular expression of ACE and ACE2 by immunostaining as well 
as for histological evaluation of glomerular structure.


Neither blood glucose (151.7±6.3 vs 152±18.5mg/dl) nor arterial blood pressures 
(127.1±6.7 vs 122.7±6.3 mm Hg) were altered in the GLTG mice as compared to control 
mice. The urinary albumin/creatinine ratio was increased about 3 fold in GLTG mice. In 
the GLTG mice, there was enhanced mesangial expansion, increased glomerular size and 
decreased cellularity as well as increased fibronectin staining. By immunostaining, the 
percentage of glomeruli with strong staining for ACE was higher in GLTG than in controls 
(51.7±5.8% vs 13.9±5% p=0.001) whereas ACE2 staining was lower in GLTG than control 
mice (16.4±3.7% vs 45.4±3.4% p=0.001).


In conclusion, in a model of localized “glomerular diabetes” due to mesangial GLUT-1 
over-expression there is evidence of glomerular mesangial injury associated with enhanced 
glomerular ACE expression and repressed ACE2 expression. This suggests that an increase 
in glucose uptake locally at the glomerular level can activate the renin-angiotensin system 
by both increasing the formation of angiotensin-II (increased ACE) and decreasing its 
degradation to angiotensin 1-7 (decreased ACE 2) leading to glomerular injury


Disclosure of Financial Relationships: nothing to disclose
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Type II Diabetes and Insulin Resistance Cause PKC-βI-Mediated Trafficking 
of GLUT2 to the Renal Brush Border Membrane  Havovi Chichger,1 Mark 
E. Cleasby,2 Joanne Marks,1 Edward S. Debnam,1 Robert J. Unwin.1  1London 
Epithelial Group, UCL, London, United Kingdom; 2Veterinary Basic Sciences, 
Royal Veterinary College, London, United Kingdom.


Patients with diabetes mellitus (DM) suffer from hyperglycaemia, which can result in 
diabetic nephropathy, a leading cause of end stage renal disease. Hyperglycaemia induces 
the expression of GLUT2 at the proximal tubule (PT) brush border membrane (BBM); levels 
of this transporter are known to positively correlate with plasma glucose levels (PGL). The 
small intestine also displays recruitment of GLUT2 to the BBM in response to high PGL; 
moreover, intestinal expression of GLUT2 is regulated by PKC-βII signalling and occurs 
within minutes following plasma or luminal glucose stimulus. The aim of our present work 
was to determine the time course for hyperglycaemia-induced GLUT2 recruitment to the 
PT BBM. In addition, since 75% of patients with metabolic syndrome go on to develop 
type II DM, we have quantified GLUT2 expression at the renal BBM in rat models of type 
II DM, and the metabolic syndrome.


In every condition, GLUT2 and PKC-βI levels in BBM were measured by western 
blotting of BBM prepared from renal cortex. Acute hyperglycaemia, achieved by 20% 
intravenous glucose infusion for up to 2 hours, failed to induce GLUT2 expression at the 
BBM, despite a 10-fold increase in PGL. However, studies using the streptozotocin model 
of type I DM showed that a 7 day period of hyperglycaemia was required for GLUT2 to 
shuttle to the BBM and that this process was accompanied by increased BBM expression 
of PKC-βI. BBM prepared from kidneys of Goto-Kakizaki rats, a model of type II DM, 
also showed increased levels of GLUT2 and PKC-βI. BBM of kidneys from rats with early 
stage insulin-resistance, induced by feeding a high-fat diet, also exhibited increased BBM 
expression of GLUT2 and PKC-βI. This data implies similar renal GLUT2 responses to 
hyperglycaemia associated with diverse metabolic defects. Further studies on the cell 
processes involved in trafficking of GLUT2 to the PT BBM are necessary to understand 
the significance of BBM GLUT2 expression for renal function during hyperglycaemia and 
metabolic syndrome-related disorders, including obesity.
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ACE Inhibition Decreases Proteinuria and Retards Progression of Renal 
Injury in Type II Diabetic Mice with Endothelial Nitric Oxide Synthase 
Deficiency  Suwan Wang, Huifang Cheng, Ming-Zhi Zhang, Takamune 
Takahashi, Raymond C. Harris.  Medicine, Vanderbilt University, Nashville, 
TN.


Diabetes causes microvascular dysfunction, which contributes to the development 
of ESRD. There is increasing evidence that alterations in expression and/or activity of 
endothelial nitric oxide synthase (eNOS) are associated with human diabetic nephropathy 
(DN). We previously reported that in a model of type II diabetes, db/db mice on the BKS 
background, crossing with eNOS knockout mice (db/db eNOS -/-) induces an accelerated 
model of DN with distinct features of progressive nephropathy similar to human DN, 
including significant and early onset albuminuria, arteriolar hyalinosis, mesangiolysis 
and focal segmental and nodular glomerulosclerosis. Since progression of human DN is 
retarded with inhibition of the renin-angiotensin system, we tested whether this mouse 
model of DN is also sensitive to RAS inhibition by treating with the ACEI, captopril or 
vehicle (control). db/db eNOS -/- mice, age 8-13 weeks (9.9±1 wks (control) n=9; 9.6±1 
wks (captopril) n=7) were treated for up to 14 weeks. One captopril-treated mouse died 
after 6 wks treatment and 2 control mice died during the period of treatment at 12 weeks 
and 1 at 14 wks. Although albuminuria was comparable at baseline (control vs. captopril: 
1895±163 vs. 1629±260 µg/mg Alb/Cr), it was significantly lower in captopril-treated 
mice at 5 wks of treatment (1443±211 vs. 482±126 µg/mg Alb/Cr), an effect that persisted 
to the last measurement at 11 wks of treatment (3398±1517 vs. 313±55 µg/mg Alb/Cr). 
Glomerulopathy in captopril-treated mice was markedly less than in control mice, with 
mild-moderate mesangial expansion but minimal mesangiolysis or glomerulosclerosis. 
These results further indicate that db/db eNOS -/- may be a useful model of human DN to 
test novel therapeutic approaches and suggest an important role for eNOS to counteract 
angiotensin-mediated glomerulopathy in DN.
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Inhibition of Renin Enzymatic Activity by Aliskiren Ameliorates Diabetic 
Nephropathy  Yan Zhang,1 Youli Wang,1 Dilip K. Deb,1 Gang Ning,2 Frances 
L. Szeto,1 Yan Chun Li.1  1Medicine, University of Chicago, Chicago, IL; 2The 
Huck Institutes of the Life Sciences, Pennsylvania State University, University 
Park, PA.


Diabetic nephropathy is the most common renal complication of diabetes and a leading 
cause of end-stage renal disease. The local renin-angiotensin system in the kidney is a 
key mediator of renal injury in diabetes. Renin is the rate-limiting enzyme of the renin-
angiotensin cascade and converts angiotensinogen to Ang I. Renin can also act through 
the (pro)renin receptor and exert Ang II-independent effects, leading to organ damage. To 
explore the role of renin in diabetic renal injury, we studied the therapeutic effect of the renin 
enzymatic inhibitor aliskiren on the development of diabetic nephropathy. Streptozotocin-
induced diabetic DBA/2J mice were treated with vehicle or aliskiren (25 mg/kg, i.p. 3x/
week) for 16 weeks. Vehicle-treated diabetic mice developed progressive albuminuria and 
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glomerulosclerosis. Periodic acid-Schiff (PAS) staining showed marked accumulation of 
extracellular matrix in the mesangium, and increased fibronectin production was revealed by 
immunostaining and Western blotting. Serum creatinine was elevated in the vehicle-treated 
mice. Aliskiren treatment effectively blocked the development of albuminuria and reduced 
glomerulosclerosis, with marked inhibition of fibronectin production seen in the mesangium. 
Serum creatinine levels were also normalized. These data demonstrate that blockade of renin 
enzymatic activity ameliorates diabetic nephropathy in type I diabetes mice.
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Effect of Decoy Peptide for (pro)renin Receptor and Combined Treatment 
with AT1 Receptor Antagonist on Diabetic Nephropathy in db/db Mice  Dae 
R. Cha,1 Tae K. Lim,1 Young S. Kang,1 Gang J. Ko,1 Hye K. Song,1 Mi H. Lee,1 
Sang Y. Han,2 Kum H. Han,2 Jee Y. Han,3 Ji E. Lee,4 Hyoung K. Kim,1 Hyun 
W. Kim,4 Nam H. Kim,5 Matthew D. Breyer,6 Zhonghua Qi.6  1Nephrology, 
Korea University, Ansan, Kyungki-Do, Korea; 2Nephrology, Inje University, 
Goyang, Kyungki-Do, Korea; 3Pathology, Inha University, Incheon, Ktungki-
Do, Korea; 4Nephrology, Wonkwang University, Gunpo, Kyungki-Do, Korea; 
5Nephrology, Chonnam University, Gwangju, Korea; 6Lilly Research Lab, Eli 
Lilly and Company, Indianapolis, IN.


Pro(renin) receptor plays a role in the progression of renal disease. Handle region 
peptide (HRP) is an epitope of the prorenin prosegment, which blocks this binding as a 
decoy peptide. We investigated the effect of HRP or combination therapy with HRP and 
AT1 receptor blocker (ARB) in db/db mice. Experimental animals were divided into four 
groups; control group, group treated with 0.1mg/kg of HRP via osmotic minipump, group 
treated with 1.5mg/kg/day of L158809 and combination group (ARB+HRP) for 3 months. 
There were no significant differences in body weight, food and water intake, organ weight, 
fasting plasma glucose, HbA1C and urinary volume among four groups. HRP treatment did 
not affect on SBP, but group with ARB and combination therapy significantly decreased 
SBP. Left ventricular mass index showed no significant changes among all groups. Although 
FPG and HbA1C did not change, ARB and combination group showed improvement in 
insulin sensitivity, assessed by ITT. Interestingly, HRP treatment decreased pancreatic 
islet hypertrophy, hepatic steatosis, aortic intimal thickening and PRA. However, plasma 
potassium levels were significantly higher in HRP and combination group. Urinary 
albumin excretion and 8-isoprostane levles were significantly decreased in HRP, ARB and 
combination groups, and combination group showed the most profound effect. Furthermore, 
HRP and ARB treatment suppressed mesangial expansion and decrease the synthesis of 
pro-fibrotic molecules including TGFβ1, PAI-1, type IV collagen and MCP-1. These results 
suggest that HRP treatment provide beneficial effects and combination therapy with HRP 
and ARB have additional protective effect in diabetic nephropathy.
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Angiotensin-(1-7) Attenuate Angiotensin II Mediated NAD(P)H Oxidase 
Activation in Type 2 Diabetic Nephropathy  Ju-Young Moon,1 Sang-Ho Lee,1 
Dong-Young Lee,1 Mitsuo Tanimoto,2 Shinji Hagiwara,2 Takahiko Yamazaki,2 
Maki Murakoshi,2 Yasuhiko Tomino,2 Kyung-Hwan Jeong,3 Chun-Gyoo Ihm,3 
Tae-Won Lee,3 So-Young Choi.3  1Division of Nephrology, East West Neo 
Medical Center of Kyunghee University, Seoul, Korea; 2Division of Nephrology, 
Juntendo University, Tokyo, Japan; 3Nephrology, Medical Center of Kyunghee 
University, Seoul, Korea.


Background: Angiotensin-(1-7) (Ang-(1-7)) has been known to be associated with 
vasodilation and stimulate nitric oxide synthase. However Ang-(1-7) effect on type 2 
diabetes mellitus is under debate. In this study, we tested hypothesis that Ang-(1-7) 
possible to attenuate the Ang II induced reactive oxygen stress (ROS) mediated injury in 
type2 diabetic nephropathy.


Methods: KK-Ay/Ta mice were divided into four groups: (1) control group; (2) diabetes 
with Ang II infusion group; (3) diabetes with Ang II + Ang-(1-7) infusion group; and (4) 
diabetes with Ang II + Ang-(1-7) + D-Ala7-Ang-(1-7) (A779) infusion group. In vitro, 
primary cultured mesangial cells in media with 30 mM glucose with or without Ang II, 
Ang-(1-7), and A779. Nicotinamide adenine dinucleotide phosphate (NAD(P)H) oxdiase 
expression confirmed in glomeruli and cell. TGF-β and fibronectin mRNA expression was 
determined by real-time PCR in renal tissue. Mitogen activated protein kinase (MAPK) 
signaling western blotting and TGF-β was measured by ELISA in cell.


Results: Ang II + Ang-(1-7) co-infusion group showed lower urinary ACR increment 
compared to Ang II group independent of systolic blood pressure. Ang-(1-7) attenuated 
the Ang II mediated NAD(P)H oxidase activation in diabetic glomeruli and mesangial 
cells. Above findings related with the improvement of fibronectin and TGF-β production 
in diabetic kidney and cultured mesangial cell against Ang II.


Conclusion: Our findings suggest that Ang-(1-7) possible to improve the Ang II 
stimulated ROS mediated injury in type 2 diabetic nephropathy. The ACE2-Ang-(1-7)-
Mas receptor axis should be further investigated as the new target of the treatment of type 
2 diabetic nephropathy.
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Glucose-Induced Angiotensin II-Mediated TRPC6 Expression in Diabetic 
Nephropathy  Tom Nijenhuis,1,2 Johan van der Vlag,1 Marinka Bakker,1 Rene 
Bindels,2 Jack Wetzels,1 Jo Berden,1 Joost Hoenderop.2  1Dept of Nephrology, 
Radboud University Nijmegen Medical Centre, Netherlands; 2Dept of Physiology, 
Radboud University Nijmegen Medical Centre, Netherlands.


Diabetic nephropathy (DNP) is a leading cause of glomerulosclerosis. The ion channel 
TRPC6 was recently identified as a novel player in the pathogenesis of glomerulosclerosis. 
TRPC6 is expressed by podocytes, gain-of-function mutations in TRPC6 cause hereditary 
glomerulosclerosis and glomerular overexpression of the channel occurs in acquired human 
proteinuria. We evaluated the expression of TRPC6 in experimental DNP and its regulation 
by pathogenic factors implicated in DNP, i.e. hyperglycemia and angiotensin II (AngII) 
in cultured podocytes.


TRPC6 expression was determined in the streptozotocin-induced diabetes mellitus 
(STZ-DM) rat model, and in differentiated mouse podocytes cultured in the presence of 
different glucose concentrations for 24 hrs. In addition, the effect of (co-)incubation with 
AngII, the angiotensin receptor blocker (ARB) losartan, the ACE inhibitor (ACEi) captopril 
or the blocker of non-ACE-mediated AngII production chymostatin was determined.


TRPC6 expression was 2-fold increased in hyperglycemic and albuminuric STZ-DM 
rats compared to non-diabetic controls. High glucose induced TRPC6 mRNA expression 
in podocytes in a dose-dependent manner (138±4% and 163±7% at 25 and 40 mM glucose, 
respectively, compared to 100±4% at 5 mM glucose; osmotic controls did not differ 
from 5mM glucose controls). AngII enhanced TRPC6 expression (199±20%) and ARB 
prevented the glucose-induced expression of TRPC6 at 40 mM glucose, but did not affect 
TRPC6 expression at 5 mM glucose. The latter suggested that hyperglycemia induces 
TRPC6 expression via stimulation of the angiotensin type 1 receptor by AngII. Indeed, 
both ACEi and chymostatin inhibited high glucose-induced TRPC6 expression, which 
implies that local AngII production by the podocyte is involved in high glucose-induced 
TRPC6 expression.


In summary, our data demonstrated that TRPC6 expression is enhanced in experimental 
DNP, and that high glucose induces TRPC6 expression by stimulating the local renin-
angiotensin-aldosterone system in the podocyte.
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Kallikrein-Kinin System Is Involved in Podocyte Apoptosis under Diabetic 
Conditions  Shin-Wook Kang, Bo Young Nam, Jung Tak Park, Hyun-Wook Kim, 
Tae Ik Chang, Tae-Hyun Yoo, Dae-Suk Han.  Department of Internal Medicine, 
College of Medicine, Brain Korea 21, Yonsei University, Seoul, Korea.


Previously, lack of bradykinin (BK) B2 receptor has been found to aggravate diabetic 
nephropathy in mice. In addition, BK is known to reduce mesangial cells proliferation 
under diabetic conditions. These findings suggest that kallikrein-kinin system (KKS) plays 
an important role in the pathogenesis of diabetic nephropathy (DN). However, it has never 
been explored whether KKS exists in podocytes and it is involved in podocyte injury under 
diabetic conditions. This study was undertaken to investigate the KKS and the functional 
role of BK in podocyte apoptosis under diabetic conditions. Thirty-two Sprague-Dawley 
rats were injected either with diluent (n=16, C) or STZ intraperitoneally (n=16, DM), and 
8 rats from each group were treated with BK (0.5 x 10-6 g/hr) for 6 weeks. Immortalized 
mouse podocytes were exposed to medium containing 5.6 mM glucose (NG), NG+10-7 
M angiotensin II (NG+AII), or 30 mM glucose (HG) with or without 10-7 M bradykinin. 
Bradykinin levels were measured by ELISA. 24-hour urinary albumin excretion was 
significantly increased in DM rats and this increase was significantly inhibited by BK 
treatment. BK levels were significantly lower in DM compared to C glomeruli. HG and 
AII also significantly reduced BK levels in cultured podocytes. The ratios of Bax/Bcl-2 
protein expression were 2.1-fold higher in DM relative to C glomeruli, and 1.9- and 2.3-folds 
higher in podocytes exposed to HG or AII, respectively, compared to NG cells, and these 
increases were abrogated by the administration of BK. Western blot for cleaved caspase-3 
protein showed a similar pattern to the ratios of Bax/Bcl-2 protein expression. The number 
of TUNEL positive-cells was significantly higher in DM relative to C glomeruli, which 
was significantly ameliorated by BK treatment. Hoechst 33342 staining-positive cells were 
significantly increased in HG and NG+AII compared to NG cells, which were attenuated by 
BK treatment. In conclusion, KKS seems to be involved in podocyte apoptosis under diabetic 
conditions and BK treatment may be beneficial in preventing podocyte loss in DN.
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Hyperglycemia Alters Kinin Signaling through the Bradykinin-2 Receptor 
in Cultured Renal Proximal Tubular Cells  Michael Merchant,1 Syed 
Khundmiri,1 Michelle Barati,1 David Powell,1 Kevin Wang,1 Daniel Wilkey,1 
Jon Klein.1,2  1Medicine, University of Louisville, Louisville, KY; 2Veterans 
Administration Medical Center, Louisville, KY.


The therapeutic role of renin-angiotensin system inhibitors in diabetic nephropathy 
(DN) is derived from increases in the peptide hormone bradykinin (BK). The molecular 
signaling by kinin peptides is transduced through either a constitutively expressed (BK2R) 
or a stress-induced (BK1R) G-protein coupled receptor (GPCR); but the mechanisms of 
their renal activity in diabetes are not clearly understood. Recently, we identified BK-like 
peptides whose plasma abundance in microalbuminuric type-1 diabetics prospectively 
correlates with renal function decline. We hypothesized these peptides contribute to the 
molecular phenotype of DN either through G-protein dependent or G-protein independent 
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GPCR signal transduction pathways. To test this hypothesis we studied BK and a novel 
modified BK (mBK) signaling in immortalized proximal tubular cells in normo- (NG) 
and hyper-glycemic (HG) culture conditions. Antagonist studies demonstrate mBK 
induced transient increases in cytosolic Ca++ through BK2R. BK and mBK induced 
increases in cytosolic Ca++ concentration and stress kinase (Erk1/2) phosphorylation. 
Long term co-culture of mBK and not BK in NG increased collagen IV expression; a 
protein positively correlated with renal function decline. In HG conditions, BK but not 
mBK Erk1/2 signaling is significantly abrogated. Proteomic methods were used to explore 
these results and gain insight into the BK2R signalsome as a function of growth condition. 
We identified HG-induced changes in proteins co-purifying with BK2R including RAS 
and Rab interactors, regulators of G-protein signaling, phospholipase C-β, arachidonate 
5-lipoxygenase-activating protein, phosphotidyinositol kinases and phosphatases, protein 
kinase C-γ, secondary GPCRs and signal transducer and activator of transcription 3. These 
results suggest that in NG conditions, the novel mBK peptide may contribute to extracellular 
matrix protein accumulation and that HG may induce changes into the BK2R signalsome 
leading to new kinin signal transduction pathways.
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The Functional Role(s) of Angiotensin II Type 2 Receptor (AT2R) Deficiency 
in the Development of Nephropathy in Type I Diabetes  Shao-Ling Zhang, 
Yun-Wen Chen, Isabelle Chenier, Michel Scotcher, Stella Tran.  Research Center, 
CRCHUM-Hotel Dieu Hospital, Montreal, QC, Canada.


We previously reported that the hypertension that develops in adult AT2R knockout 
(AT2RKO) mice is likely mediated by down-regulation of paired homeo box 2 (Pax-2) 
and N-myc gene (Pediatric Nephrology 22(6):813-824, 2007; 23(10):1769-77, 2008). The 
present study examined potential mechanisms of the functional role(s) of AT2R deficiency 
in the development of nephropathy in type I diabetes. We induced diabetes in 12 week old 
male AT2RKO and wild type (WT) mice using low-dose streptozotocin (STZ), which was 
immediately followed by a 4-week experimental period. Three subgroups [non-diabetic, 
diabetic and insulin-treated diabetic (Rx insulin implant)] were used. Systolic blood 
pressure (SBP) was monitored thrice weekly from 10 weeks [two weeks before the start of 
the 4-week experimental period] to 16 weeks using a tail cuff method. Renal morphology, 
gene expression and apoptosis were assessed. As expected, AT2RKO mice predominantly 
developed hypertension in adulthood; however, hyperglycemia did not further increase SBP 
in either wild-type (WT) or AT2RKO mice. As compared to WT animals, AT2RKO mice 
have more reactive oxygen species (ROS) in the kidney, but, less nephrin expression in the 
glomeruli. After 4-weeks of diabetes, although the extracellular matrix protein accumulation 
in glomeruli and tubular apoptosis were increased in diabetic animals, these features were 
more pronounced in diabetic AT2RKO mice accompanied by further increases in ROS 
generation and increased expression of intrarenal renin angotensin system genes such as 
angiotensinogen and AT1R, as well as further decrease of nephrin expression in glomeruli. 
Insulin-treated diabetic AT2RKO mice developed less hypertension, and the renal changes 
noted above were significantly attenuated. We speculate that AT2R deficiency enhanced 
or accelerated the development of nephropathy in diabetic AT2RKO mice as compared to 
WT mice, possibly via marked downregulation of nephrin, which is already decreased in 
AT2RKO prior to the induction of diabetes.
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The Impact of Translationally Controlled Tumor Protein on Podocyte 
Hypertrophy under Diabetic Conditions  Do Hee Kim,1 Bo Young Nam,1 Dong 
Ki Kim,2 Dong-Ryeol Ryu,3 Soo Young Yoon,4 Jung Tak Park,1 Tae Ik Chang,1 
Tae-Hyun Yoo,1 Shin-Wook Kang.1  1Department of Internal Medicine, College 
of Medicine, Brain Korea 21, Yonsei University, Seoul, Korea; 2Department 
of Internal Medicine, Seoul National University, Seoul, Korea; 3Department 
of Internal Medicine, College of Medicine Ewha Womans University, Seoul, 
Korea; 4Department of Internal Medicine, Kwandong University College of 
Medicine, Goyang, Korea.


Translationally controlled tumor protein (TCTP) is highly conserved in eukaryotic cells 
and has been suggested to function as a regulator of cell growth and hypertrophy. Since 
glomerular and tubular hypertrophy are characteristic findings in diabetic nephropathy (DN), 
it is possible that TCTP may play an important role in the pathogenesis of DN. However, 
the functional role of TCTP on cellular hypertrophy under diabetic conditions has never 
been explored. This study was undertaken to investigate the impact of TCTP on podocyte 
hypertrophy in experimental DN and in high glucose-stimulated podocytes. Sixteen 
Sprague-Dawley rats were injected either with diluent (n=8, C) or STZ intraperitoneally 
(n=8, DM) and were sacrificed at 3-month after DM induction. Mouse podocytes were 
exposed to 5.6mM glucose (NG), NG+10-8M angiotensin II (NG+AII), or 30mM glucose 
(HG) with or without TCTP shRNA expressing lentivirus. TCTP, p21Cip1, and p27Kip1 
mRNA and protein expression were significantly higher in DM compared to C glomeruli. 
Double IF staining with synaptopodin and TCTP revealed that the increase in TCTP 
protein expression in DM glomeruli was mainly attributed to the increase in podocytes. 
TCTP, p21Cip1, and p27Kip1 mRNA and protein expression were also significantly increased 
in podocyte exposed to HG or AII compared to NG cells. Transfection of TCTP shRNA 
expressing lentivirus efficiently knocked TCTP mRNA and protein expression down. The 
increases in p21Cip1 and p27Kip1 mRNA and protein expression in HG and NG+AII podocytes 
were significantly abrogated by TCTP shRNA transfection. In conclusion, overexpression 
of TCTP in podocytes under diabetic conditions seems to be closely associated with the 
increase in p21Cip1 and p27Kip1 expression, resulting in podocyte hypertrophy.
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Krüppel Like Zinc Finger Protein Glis2 Is Involved in the Activation of 
Insulin Promoter  Shivakumar Vasanth, Gary T. ZeRuth, Anton M. Jetten.  Cell 
Biology, LRB, NIEHS, NIH, Research Triangle Park, NC.


Glis2 is a Kruppel-like zinc finger transcription factor and shares high levels of 
homology with the Gli and Zic families within the 5 C2H2-type zinc finger motifs. 
Recently, it has been reported that mutations in Glis2 are linked to nephronophthisis which 
is characterized by renal fibrosis and atrophy in children and young adults.


The signaling pathways, target genes regulated by Glis2, and how loss of Glis2 leads 
to chronic kidney disease is largely unknown. First, we elucidated the binding sequence 
of Glis2 and showed by EMSA that Glis2 has a higher binding affinity for GlisBS (G/
CTGGGGGGTA/C) than for GliBS (CGTGGGTGGTC). Competition with cold wild 
type and mutated GlisBS indicated the specificity of this binding. Reporter assay using 6X 
GlisBS-Luc in Cos1 and HEK293 cells showed the Glis2 can suppress the Gli1 activated 
GlisBS-Luc. Mutation of one Cys in each of the ZF rendered the protein incapable of its 
effects. The localization of several N- and C-terminal deletions of Glis2 suggested that 
the region between ZF3 and 4 is critical in the nuclear localization of Glis2. The first 
evidence of Glis2 acting as a positive regulator of transcription was observed when Glis2 
induced the luciferase reporter under control of the -696/+8 region of the mouse Insulin-2 
promoter (mIP) by 30-50 fold. This activation is possibly due to the direct binding of Glis2 
to a GlisBS located between -241 and -255 of mIP as shown by EMSA. Reporter assays 
using -340/+8 of mIP showed a greatly reduced activation of only 5-fold suggesting that 
other enhancers within the -340 to -700 region of the promoter are essential for maximal 
activation. We also demonstrated that inhibition of GSK3 caused a dramatic increase of 
the reporter (-696/+8 of mIP) suggesting that GSK3 may be involved in the regulation of 
Glis2-mediated transcriptional activation. The mechanism of activation by Glis2 and its 
role in insulin regulation is currently under investigation. This is first evidence of Glis2 
functioning as an activator and transcriptionally regulating the insulin promoter suggesting 
a significant role for Glis2 in insulin regulation and diabetes.
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Cdk5 Inhibitory Peptide (CIP) Specifically Inhibits cdk5/p25 Activity 
in Pancreatic Beta Cells and Recovers Insulin Secretion from p25 
Damage  Ya-Li Zheng,1,2 Yuxian Xie,1 Xuewei Han,1 Hui Wang,1 Bo Li,1 Pant 
Harish.2  1Nephrology, Ningxia Peopele’s Hospital, Yinchuan, Xingxia, China; 
2Laboratory of Nuerochemistry, National Institutes of Health (NIH/NINDS), 
Bethesda, MD.


Cdk5 activity has been implicated in brain development and the regulation of many 
neuronal processes. Recently p35 expression and cdk5 activity have been reported 
in pancreatic beta cells. Chronic exposure to glucose, as in hyperglycemia, results in 
hyperactivity of Cdk5 and reduced insulin secretion. In amyloid stressed neurons we had 
previously shown that p25, a truncated fragment cleaved from p35, hyperactivates cdk5 
and induces apoptosis. Similarly, amyloid deposition within insulin-producing pancreatic 
islets, is also pathological. Here, we set out to determine whether abnormal upregulation 
of p25 and cdk5/p25 activity may be induced in a pancreatic beta cell line, MIN 6. Because 
of low endogenous levels of p35, no p25 was detected under amyloid or high glucose 
stimulation. However, p25 was detectable after amyloid exposure in low or high glucose 
in cells overexpressing p35. Cdk5/p25 activity after over-expression of p25 was much 
higher than cdk5/p35 and resulted in 70% inhibition of insulin secretion. As in cortical 
neurons, CIP, a smaller truncated peptide derived from p35, when coinfected with p25, 
inhibited Cdk5/ p25 activity without affecting Cdk5/p35 activity and in turn, restored 
insulin secretion. Co-infection of dominant negative Cdk5 (DNCdk5) with p35 or p25 
inhibited aberrant activation of Cdk5 activity and insulin secretion levels were increased. 
These studies indicate that over-activation of Cdk5 deregulates insulin secretion and 
induces cell death in pancreatic beta cells and suggest that CIP may serve as a therapeutic 
agent for type 2 diabetes.
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Local Angiotensin II (AngII) in the Heart Contributes to the Pathogenesis of 
Diabetic Cardiomyopathy (DCM)  Takahiro Masuda,1 Shigeaki Muto,1 Genro 
Fujisawa,2 Yoshitaka Iwazu,1 Takahisa Kobayashi,1 Mariko Kimura,3 Nobuhiro 
Sasaki,1 Yuko Watanabe,1 Masami Shinohara,5 Kazuyuki Shimada,3 Eiji 
Kobayashi,4 Eiji Kusano.1  1Division of Nephrology, Jichi Medical University, 
Shimotsuke, Tochigi, Japan; 2Fujisawa Medical Clinic, Kashiwa, Chiba, Japan; 
3Division of Cardiovascular Medicine, Jichi Medical University, Shimotsuke, 
Tochigi, Japan; 4Division of Organ Replacement Research, Center for Molecular 
Medicine, Jichi Medical University, Shimotsuke, Tochigi, Japan; 5Planning and 
Development Section, CLEA Japan, Inc, Tokyo, Japan.


To examine how AngII is involved in the pathogenesis of DCM, we used the male 
Spontaneously Diabetic Torii (SDT) rat as a novel non-obese human type 2 diabetic 
animal model, and measured AngII levels of plasma and left ventricular (LV) tissue and 
systolic blood pressure (BP), and performed echocardiographic and morphological studies 
in LV areas, at 0, 8, and 16 weeks after onset of diabetes mellitus (DM). DM was defined 
as plasma glucose concentration >250 mg/dl. SDT rats were treated with vehicle and 
AngII receptor blocker olmesartan (Olm). Age-matched male Sprague-Dawley rats were 
treated with vehicle as controls. BP was similar among the groups at 0, 8, and 16 weeks. 
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Echocardiographic finding showed that LV diastolic function at 8 and 16 weeks and LV 
systolic function only at 16 week were impaired in SDT rats. In SDT rats, LV cardiomyocyte 
hypertrophy was observed at weeks 8 and 16, whereas interstitial fibrosis was detected 
only at week 16. At weeks 8 and 16, AngII levels of plasma and LV tissue in SDT rats were 
respectively lower and greater than in control rats. Capillary/cardiomyocyte ratio in SDT 
rats was enhanced at week 8, but was suppressed at week 16. The above abnormalities, but 
not hyperglycemia, were inhibited by Olm treatment. All parameters were similar among the 
groups at 0 week. We concluded that persistent production of local AngII in diabetic hearts 
induces LV hypertrophy independent of BP elevation, and enhances and suppresses coronary 
angiogenesis associated with LV hypertrophy in the early adaptive and late maladaptive 
phases, respectively, and consequently contributes to the pathogenesis of DCM.
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Targeted Deletion of ROCK1 Protects Against Diabetic Nephropathy by 
Improving Mitochondrial ROS  Wenjian Wang,1,3 Jinrong Wang,1 Yin Wang,1 
Sandra Haudek,2 Farhad R. Danesh.1  1Department of Medicine-Nephrology, 
Baylor College of Medicine, Houston, TX; 2Department of Cardiovascular 
Sciences, Baylor College of Medicine, Houston, TX; 3Department of Nephrology, 
Guangdong General Hospital, Guangzhou, Guangdong, China.


We have previously shown that pharmacological inhibition of Rho kinase (ROCK) 
activity by fasudil ameliorates progression of diabetic nephropathy (DN). In the current 
study, we used a genetic approach to further examine the role of ROCK1 in the progression 
of DN. Since it was reported that generation of ROCK1-/- on C57 background is lethal, 
we generated ROCK1-/- mice on FVB background. These mice are phenotypically normal 
and follow a Mendelian frequency. Renal histology of ROCK1-/- showed no obvious 
abnormalities and no significant albuminuria were detected. At 8 weeks of age, ROCK1-


/- mice (n=18) and wide type controls (wt, n=13) were made diabetic by streptozotocin. 
We observed a significant reduction in ACR in ROCK1-/- diabetic mice compared with wt 
diabetic mice (161 ±30 ug/mg vs. 517±121ug/mg, p<0.001) after 16 weeks of diabetes. 
ROCK1-/- diabetic mice also exhibited a significant reduction in glomerular collagen IV 
accumulation, and mesangial matrix expansion. Furthermore, ROCK1-/- diabetic mice also 
demonstrated a significant decrease in glomerular apoptosis compared to wt diabetic mouse. 
The reduced rate of apoptosis in ROCK1-/- diabetic mice was associated with a significant 
reduction of p53 expression and mitochondrial respiration complex I activity in the kidney 
cortices. We also found a significant increase in ROCK1 activation, mitochondrial ROS, 
and cell apoptosis after exposure to high glucose (35 mM) in mouse glomerular endothelial 
cells and podocytes while both ROCK1 siRNA decreased mitochondria ROS by about 70% 
and cell apoptosis by about 50% as measured by simultaneous detection of apoptosis and 
mitochondrial superoxide production in live cells by flow cytometry using fluoroprobes 
mitSOX, annexin V and Sytox. In summary, our data suggest that targeting of ROCK1 may 
ameliorate progression of DN by improving mitochondrial ROS and apoptosis.
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Effects of Fasudil, an Inhibitor of Rho Associated Kinases (ROCK), on the 
Development of Nephropathy in Uninephrectomized (UNx) Diabetic Rats  
Radko Komers,1 Terry T. Oyama,1 Douglas R. Beard,2 Sharon Anderson.1,2  
1Division of Nephrology, Oregon Health & Science University, Portland, OR; 
2Portland VA Medical Center, Portland, OR.


ROCK are activated in the diabetic kidney and fasudil (FA) has been shown to be 
nephroprotective at earlier stages of experimental diabetic nephropathy (DN). To explore 
the effects of FA on the development and progression of more advanced DN, we studied 
UNx streptozotocin-diabetic rats (D, n=8-10/group). The rats were randomized to receive 
FA (30 mg/kg/day), the angiotensin II (AngII) blocker losartan (LO, 20 mg/kg/day), or a 
combination of both agents (FA+LO) for 18 weeks. The late intervention with FA was also 
studied (FAlate, start at 12 weeks) and compared to vehicle (VE)-treated D and non-diabetic 
UNx rats (C). D-VE demonstrated higher proteinuria (128±32 vs. 52±12 mg/24h, p<0.05), 
glomerulosclerosis score (GSS, 1.3±0.1 vs. 0.7±0.1, p<0.05), interstitial fibrosis score (IFS, 
16±3 vs. 6±1, p<0.01) and lower creatinine clearance (CCr, 0.36±0.04 vs. 0.61±0.07 ml/
min, p<0.05) as compared to C-VE. Both D-FA and D-FAlate rats displayed significant 
reductions in GSS (0.8±0.1, p<0.05) and normalization of CCr (0.54±0.07, p<0.05) as 
compared to D-VE. However, reductions in proteinuria and IF were not observed in FA-
treated rats. In contrast, treatment with LO significantly ameliorated all parameters of renal 
injury and resulted in the lower systolic blood pressure (BP) compared with D-VE resp. 
FA-treated rats (127±4 vs. 149±3 resp. 145±7 mmHg, p<0.01). Adding FA did not enhance 
beneficial effects of LO in D-FA+LO rats. Phosphorylation of renal MYPT (P-MYPT, 
immunoblotting), a substrate of ROCK, was higher in D-VE as compared to C-VE, 
indicating ROCK activation in D. P-MYPT was reduced with FA, but also with LO. Both 
FA and LO ameliorated renal fibronectin and laminin protein expression, markers of DN. 
In conclusion, FA has nephroprotective effects in UNx D rats. More complete beneficial 
effects observed in LO-treated animals are likely due to BP reductions and an ability of 
AngII inhibition may interfere with ROCK activation in DN. Combination of FA+LO does 
not enhance protective potential of LO monotherapy.
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Phosphorylated PRAS40 Is an Intermediate in High Glucose-Induced 
Hypertrophy of Mesangial Cells (MC) and Diabetic Glomeruli  N. Dey, N. 
Ghosh-Choudhury, F. Das, B. Venkatesan, B. S. Kasinath, G. Ghosh Choudhury.  
University of Texas Health Science Center, San Antonio, TX.


Diabetic renal injury is associated with mesangial cell hypertrophy that requires 
increased protein synthesis. We have recently reported the requirement of mTOR complex1 
(mTORC1) kinase activity for increase in protein synthesis in MC. The mechanism by 
which mTORC1 is activated is poorly understood. PRAS40 has recently been identified 
as a raptor-interacting protein and is a component of mTORC1 with raptor. We considered 
PRAS40 as an intermediate for high glucose (HG)-induced hypertrophy in MC. We 
previously showed time-dependent phosphorylation of PRAS40 at threonine-246 in HG-
stimulated MC. In the present study, we investigated the mechanism. High glucose induced 
dissociation of raptor from PRAS40 as determined by reciprocal immunoprecipitation 
followed by immunoblotting. High glucose increased the activity of phosphatidylinositol 
(PI) 3 kinase, which was associated with phosphorylation of the p85 regulatory subunit 
of PI 3 kinase at tyrosine-458. Phosphorylations of p70S6 kinase (S6 K) and translation 
repressor 4EBP-1 were examined as outputs of mTORC1 activation. PI 3 kinase inhibitor 
Ly294002, dominant negative (DN) PI 3 kinase, PTEN and DN Akt kinase attenuated the 
phosphorylation of S6 K and 4EBP-1 in response to high glucose, indicating inhibition of 
mTORC1. Furthermore, DN PI 3 kinase, PTEN and DN Akt inhibited the phosphorylation of 
high glucose-induced PRAS40. Transfection of non-phosphorylatable PRAS40Thr246Ala 
mutant significantly inhibited high glucose-induced hypertrophy of MC as determined 
by the ratio of total protein to cell number. Finally, we examined the phosphorylation of 
PRAS40 in the glomeruli of streptozotocin (STZ)-induced type 1 diabetes in rats. Glomerular 
extracts from these diabetic rats showed significantly increased phosphorylation of PRAS40. 
Together our results for the first time demonstrate that PRAS40 is an inhibitor of protein 
synthesis and its phosphorylation by high glucose contributes to mesangial cell hypertrophy. 
Furthermore, these data indicate a possible role for PRAS40 phosphorylation in glomerular 
hypertrophy in STZ-induced diabetes.
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Lipid Phosphatase SHIP2 Downregulates Insulin Signaling in Podocytes  
Mervi E. Hyvönen,1,2 Pauliina Saurus,1 Eija Heikkilä,1 Moin Saleem,3 Harry 
Holthöfer,1,4 Sanna Lehtonen.1  1Haartman Institute, University of Helsinki, 
Helsinki, Finland; 2Hospital for Children and Adolescents, University of 
Helsinki, Helsinki, Finland; 3Academic and Children’s Renal Unit, University 
of Bristol, Bristol, United Kingdom; 4Centre for BioAnalytical Sciences, Dublin 
City University, Dublin, Ireland.


Podocyte injury plays an important role in the development of diabetic nephropathy. 
Podocytes are insulin responsive cells and can develop insulin resistance. Considering 
the finding that insulin resistance associates with proteinuria in diabetic patients, we 
hypothesize that disturbances in insulin response can affect podocyte function and 
aimed to investigate a possible mechanism of the downregulation of insulin signaling in 
podocytes. To identify novel interaction partners of CD2AP, an adaptor protein essential 
for the glomerular filtration barrier, we performed a yeast-two-hybrid screening and found 
that CD2AP bound to SH2-domain-containing inositol polyphosphate 5-phosphatase 2 
(SHIP2), a negative regulator of insulin signalling. The in vivo interaction of CD2AP and 
SHIP2 was confirmed by co-immunoprecipitation. By pull-down assay we found that the 
strongest interaction with SHIP2 was mediated by the 3rd SH3 domain of CD2AP. By 
Western blotting of rat glomerular and tubular fractions we found that SHIP2 is expressed 
in glomeruli, and immunoperoxidase staining indicated that SHIP2 localizes in podocytes. 
In order to investigate the role of SHIP2 in the regulation of insulin signalling in podocytes, 
we overexpressed SHIP2 in cultured human podocytes and analyzed the phosphorylation 
level of Akt after insulin stimulation. SHIP2 overexpression reduced Akt phosphorylation 
by 15% in response to insulin. Further, we found that SHIP2 is upregulated in glomeruli of 
obese Zucker rats and diabetic db/db mice, animal models of insulin resistance and type 2 
diabetes. These results indicate that SHIP2 downregulates insulin signalling in podocytes. 
The upregulation of SHIP2 in Zucker rat glomeruli prior the onset of proteinuria shows 
that it is not a secondary effect to the podocyte injury but rather might contribute to the 
development of the disease.
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Nephrin Is Expressed in Human Pancreas on the Surface of Insulin Vesicles 
and Is Essential for Glucose Stimulated Insulin Release  Alessia Fornoni,1 
Jongmin Jeon,1 Javier Varona Santos,1 Lorenzo Cobianchi,2 Oscar Aljure,1 
Alexandra Jauregui,1 Slavena A. Mandic,3 Christina Bark,3 Antonello Pileggi,1 R. 
Damaris Molano,1 Per-Olof Berggren,3 Karl Tryggvason,3 Dontscho Kerjaschki,4 
Jochen Reiser,1 Peter Mundel,1 Camillo Ricordi.1  1Medicine, University of 
Miami Miller School of Medicine, Miami, FL; 2IRCCS Policlinico San Matteo, 
Universita’ Degli Dtudi di Pavia, Pavia, Italy; 3Karolinska Instituten, Stockholm, 
Sweden; 4Clinical Institute of Pathology, Medical University Vienna, Vienna, 
Austria.


Nephrin, a protein essential for the function of the glomerular podocyte, is also 
expressed in pancreatic β-cells, where its function remains unknown. The aim of this study 
was to investigate whether diabetes modulates nephrin expression in human pancreatic 
islets and to explore the role of nephrin in β-cell function.


Nephrin expression in human pancreas and in MIN6 cells was studied by Western-Blot, 
PCR, confocal microscopy, subcellular fractionation and immunogold labeling. Islets from 
diabetic (N=5) and non-diabetic (n=7) patients were compared. Stable transfection and 
siRNA in MIN-6 cells/pseudoislets were utilized to study nephrin function in vitro and in 
vivo after transplantation in diabetic immunodeficient mice. Live images of GFP-nephrin 
transfected cells were utilized to study nephrin trafficking.


Nephrin was expressed in both plasma membrane and insulin vesicles. Nephrin 
expression was decreased in islets from diabetic patients when compared to non-diabetic 
patients. Nephrin transfection in MIN-6 cells/pseudoislets resulted in higher glucose-
stimulated insulin release in vitro and in vivo after transplantation into immunodeficient 
diabetic mice. Nephrin siRNA abolished stimulated insulin release. Confocal imaging 
of GFP-nephrin transfected cells revealed nephrin trafficking from plasma membrane 
to vesicles upon glucose stimulation, a phenomenon prevented by the actin stabilizer 
jasplakinolide.


Our data suggest that nephrin is an active component of insulin vesicle that guarantees 
vesicle-actin interaction and mobilization to the plasma membrane. Development of drugs 
targeting nephrin may represent a novel approach to treat diabetes.
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Integrative Functional Genomics Screening Identifies Basp-1 as a Pro-
Apoptotic Factor Activated in Diabetic Nephropathy  Maria Dolores Sanchez-
Niño, Ana Belen Sanz, Corina Lorz, Andrea Gnirke, Maria Pia Rastaldi, Viji 
Nair, Jesus Egido, Marta Ruiz-Ortega, Matthias Kretzler, Alberto Ortiz Arduan.  
Nephrology Research Lab, Fundacion Jimenez Diaz, Madrid, Spain; Nephrology 
Research Lab, Fundacion Jimenez Diaz, Madrid, Spain; University of Michigan, 
University of Michigan, Ann Arbor, MI; Fondazione D’Amico per la Ricerca 
sulle Malattie Renali & Fondazione IRCCS Policlinico, Fondazione D’Amico 
per la Ricerca sulle Malattie Renali & Fondazione IRCCS Policlinico, Milan, 
Italy; Nephrology Research Lab, Fundacion Jimenez Diaz, Madrid, Spain.


Apoptosis is considered a driving force of diabetic endorgan damage, including 
diabetic nephropathy (DN). However, the mechanisms that lead to diabetes induced cell 
death are not fully understood. In order to identify new cell death related genes of potential 
importance in DN, a functional genomics screen for cDNAs able to induce apoptosis in 
vitro was combined with a transcriptional profiling of human renal biopsies from patients 
with DN. 12 of the 138 full length cDNAs inducing cell death in human embryonic kidney 
cells showed also mRNA transcript induction in human DN biopsy tissue. BASP1 passed 
the secondary functional screens and was induced in tubular cross-section of human DN 
biopsies. In cultured human tubular epithelial cells BASP1 mRNA and protein is increased 
via serum deprivation, the presence of high glucose concentrations or proinflammatory 
cytokines, all conditions able to induce apoptosis. BASP1 localizes to the cytoplasm of 
normal cells. In apoptotic cells it colocalizes with the actin apoptotic ring. Overexpression 
of BASP1 induces cell death with morphological features of apoptosis, which is inhibited 
by caspase inhibitors and Bax antagonists. siRNA inhibition of BASP1 expression protected 
tubular cells from apoptosis induced by serum deprivation.


In summary, a combined functional genomics approach identified a novel DN associated 
mediator of tubular cell death.
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PKCepsilon Deletion Aggravates TRAIL Induced Renal Tubular Apoptosis 
in Diabetic Nephropathy  Youying Mao,1 Joon-Keun Park,2 Roland Schmitt,2 
Hermann Haller,2 Jianghua Chen.1  1The Kidney Disease Center, First Affiliated 
Hospital, College of Medicine, Zhejiang University, Hangzhou, Zhejiang, China; 
2Department of Nephrology and Hypertension, Medical School Hannover, 
Hannover, Germany.


Tubular apoptosis was much more evident and correlated to diabetes duration and 
subsequent loss of kidney function in human type II DN. Recently it was found that 
TRAIL(tumor necrosis factor related apoptosis-inducing ligand) is upregulated in human 
diabetic kidney and activation of PKCe is associated with TRAIL resistance.


This study aims to analyze whether lack of PKCe leads to increased TRAIL-induced 
tubular apoptosis in vivo as well as in vitro.


In vivo study, we made streptozotocin (STZ) stressed diabetic model in wild type (WT) 
and PKCe knock-out (KO) mice. And we analyzed tubule apoptosis by TUNEL assay, 
expression of TRAIL and Bax, p-AKT in in tubules by immunohistochemistry in diabetic 
and non-diabetic mice. In vitro study, we did primary cultures of renal tubule epithelial 
cells (PRTC) from both WT and KO mice. We analyzed PRTC apoptosis after different 
dosage of TRAIL and/or glucose stimulation in different time points.


Expression of TRAIL was significantly up-regulated in diabetic mice; however, there 
was no difference between PKCe KO and WT mice. Tubular apoptosis was increased 
in diabetic mice, especially in KO mice. Increased cleaved caspase-3 expression and 
Bax expression were found in diabetic PKCe KO mice. Reduced expression of p-Akt 
was observed compared to WT diabetic mice. In vitro significantly more apoptosis in 
PRTCs from PKCe KO mice is observed than in cells from WT mice after incubation 
with TRAIL/hyperglycemia as well as cleaved caspase-3 expression. In hyperglycemic 
and proteinuric mice TRAIL-induced tubular apoptosis is increased, and PKCe deletion 
accelerates TRAIL-induced apoptosis. PKCe isoform plays an important role in TRAIL/
hyperglycemia mediated renal tubular apoptosis by both reducing pro-apoptotic signals 
and increasing survival signals
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Calcineurin Inhibitor (FK506) Reduces the Enhanced Expression of 
Renal Tubular Na+/K+-ATPase in db/db Mouse  Hajime Takahashi, Hiroshi 
Hayakawa, Kazunobu Yoshimura, Ichiro Ohkido, Yasunori Utsunomiya, 
Hiroyasu Yamamoto, Keitaro Yokoyama, Tatsuo Hosoya.  Division of Kidney 
and Hypertension, Department of Internal Medicine, Jikei University School 
of Medicine, Tokyo, Japan.


Backgrand/Aims: Glomerular hyperfiltration plays an important role in the progression 
of diabetic nephropathy.There is suggesting that calcineurin is concerned with upregulation 
of renal tubular Na+/K+-ATPase. The change of Na+/K+-ATPase is a cause of glomerular 
hyperfiltration due to resetting tubuloglomerular feedback. So, we examined the effect of 
calcineurin inhibitor for those pathophysiological mechanism in db/db mouse. Methods: 
Diabetic db/db mice and db/m littermates were divided into two groups after 24-h urinary 
albumin excretion was measured. The treatment group (FK+) received FK506 (0.5 mg/kg/
day s.c. from 12 to 15 weeks old), and the untreatment group (FK-) received vehicle only. 
At the end of the treatment period urine was collected and the animals were anesthetized 
for blood collection and kidneys removal. The kidneys were evaluated by morphological 
and immunohistochemical analysis. Results: FK506 significantly reduced the degree of 
albuminuria in db/db diabetic mice (before administration: 1831±531 vs after administration: 
605 ± 181 µg/day, P<0.05, FK- db/db mice: 2812±794 vs FK+ db/db mice: 605±181 mg/day, 
P<0.05). Creatinine clearance was significantly higher in the FK- db/db mice compared with 
db/m mice (702±96 vs.309±17 µl/min; p<0.01). On the other hand, acceleration of Ccr did 
not occur in the FK+ db/db mice (292±93 µl/min). Histologically, glomerular surface area 
in the FK- db/db mice was greater than db/m mice (4636±296 vs.3276±179 µm2; p<0.01). 
The expression of αisoform of calcineurin A in thick ascending limb of Henle’s loop in the 
FK- db/db mice enhanced by immunohistochemistry. Similarly, the expression of αisoform 
of Na+/K+-ATPase increased in thick ascending limb of Henle. Furthermore, the enhanced 
expression of αisoform of Na+/K+-ATPase was diminished by FK506 in the FK+ db/db mice. 
Conclusion: The present results suggest that inhibition of calcineurin may have potential 
improvement effect of glomerular hyperfiltration in type 2 diabetic mice.
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Identification of Diabetes-Induced ER Stress Response Signaling Effectors 
in Renal Tubule Cells  Michelle T. Barati, David W. Powell, Angela Kain, 
Daniel Wilkey, Michael L. Merchant, Jon B. Klein.  Medicine, University of 
Louisville, Louisville, KY.


The presence of endoplasmic reticulum (ER) stress response and apoptosis in renal 
disease and diabetic nephropathy (DN) is evident. In this study, candidate effectors of 
high glucose and albumin concentration-induced ER stress response signaling in cultured 
proximal tubule cells (PTC) and isolated renal cortical tubules from diabetic mice were 
identified. This was accomplished by analysis of immunoprecipitated protein complexes 
of an ER stress sensor and stress response transducer, PERK, and an ER stress-induced 
proapoptotic transcription factor, CHOP. For PERK, lysate from PTC cultured for 24h 
in media containing 5 or 25mM glucose, 5mM glucose + 20mM mannitol (osmolality 
control), or 5mM glucose + 2mg/ml albumin were used. For CHOP, lysate from isolated 
tubules of OVE26 transgenic mouse model of type I diabetes and FVB control mice were 
used. Immunoprecipitated proteins were trypsinized and analyzed by LC-MALDI-TOF 
MS and LC-ESI-MS/MS. Acquired data were analyzed using MatrixScience Mascot or 
SageN Sorcerer Sequest algorithms, respectively. Proteins associated with isotype control 
antibodies, were removed from lists of identified proteins co-immunoprecipitated with 
PERK or CHOP. Protein lists from each condition by the two methods were combined and 
analyzed for expressional trends including network associations, and signal transduction 
pathways using Ingenuity Pathways Analysis tools. A significant number of proteins related 
to cell death, compared to the total number of identified proteins, co-immunoprecipitated 
with PERK (P<0.008). The percentage of total proteins in this category was increased in 
PERK immunoprecipitated samples from PTC cultured in high glucose. The number of 
unique cell death-related proteins in the experimental groups was 12, 22, and 5, for cells 
treated with high glucose, albumin, or high mannitol. Likewise, numerous proteins related to 
death receptor signaling were associated with CHOP in tubules of diabetic mice, including 
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Caspase 7, Caspase 6, and NF-KB. The results identify novel molecular mechanisms in ER 
stress response signaling which may alter tubule cell function in DN.
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Epac1 Mediated High Glucose Induced Renal Proximal Tubular Cell 
Hypertrophy Via AKT/p21 Pathway  Lin Sun,1 Fu-You Liu,2 Yashpal S. 
Kanwar.1  1Northwestern University; 2Central South University, China.


Hyperglycemia induces renal tubular cell hypertrophy, a characteristic of early stages 
of diabetic nephropathy, and the mechanisms of which are not completely understood. 
Epac1 is a newly described cAMP responsive guanine nucleotide exchange factor (GEF) 
that activates Rap family of G-proteins and modulates cell proliferation, hypertrophy, 
differentiation and apoptosis. Since we noted an increased expression of Epac1 in renal 
tubules that correlated with the degree of hyperglycemia induced by STZ in mice, studies 
were initiated to delineate its regulation under high glucose (HG) ambience. A 1,614-bp 
upstream DNA fragment spanning from the initiation codon of Epac1 gene, containing 
two glucose response elements (GRE, - 479-473 and -1112-1106 bp), was isolated and 
cloned into pSEAP vector. The highest SEAP activity was confined to downstream of -529 
bp under HG, and it was abolished by mutations in GRE sites. HG induced hypertrophy 
of HK-2 cells, and it was negated by transfection either with Epac1 siRNA or plasmid 
containing mutations of cAMP sites or GEF binding domains. On the other hand treatment 
of cells with Epac1 activator, 8-pCPT-2’-O-Me-cAMP, or over-expression of EpacI induced 
hypertrophy, which was not seen following treatment of H89, a PKA inhibitor. Interestingly, 
HG induced an increased phosphorylation of AKT (p-PKA) in HK-2 cells. Transfection 
either with Epac1 siRNA or mutant EpacI plasmid inhibited this effect. Similar to p-PKA, 
the expression of certain cell cycle kinase inhibitors, such as, p21CIP1 and p27Kip1, was 
increased in cells exposed to HG, and which was abolished with the transfection with Epac1 
siRNA or mutant plasmid. Moreover, the cell cycle kinase (CDK4) activity was decreased 
in cells treated with HG, and it was normalized with Epac1 siRNA or mutant plasmid. On 
the other hand, over-expression of Epac1 or treatment with Epac1 activator resulted in 
decrease of CKD4 activity. These data suggest that Epac1 modulates HG induced proximal 
tubular hypertrophy by activation of AKT phosphorylation, up-regulation of p21 and p27 
expression and decreased CDK4 activity.
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Chronic Diabetes Is Associated with Decreased Calcineurin Activity, 
PGC-1α Expression and Muscle Fiber Specific-Atrophy: Implications for 
CKD-DM and Renal Post-Transplant Patients  Stephen Russ Price,1 Sue 
K. Donaldson,2 Jennifer Gooch,1 Tiffany K. Roberts.1  1Nephrology Division, 
Emory University, Atlanta, GA; 2Schools of Nursing and Medicine, Emory 
University, Atlanta, GA.


In a streptozotocin (STZ)-induced rat model of diabetes mellitus (DM), muscle 
atrophy is induced rapidly, is maintained chronically (3 wk), and occurs primarily in 
muscles containing a higher proportion of myosin heavy chain (MHC) type II fibers (e.g., 
gastrocnemius (GAST)) than MHCI fibers (e.g., soleus). Chronic (3w) STZ-DM is also 
associated with switching of muscle fibers types from MHCI to MHCII. PGC-1α is a 
transcriptional cofactor with roles in muscle MHCI fiber-type specification and preservation 
of muscle mass; its expression is regulated by two transcription factors, NFATc and 
MEF2, which are activated by the calcineurin (Cn) phosphatase. In this study, we tested 
the hypothesis that Cn activity is decreased in the GAST of 3w STZ-DM rats. This may 
lead to a reduction in PGC-1α expression and a proportionally greater degree of atrophy 
in MHCII muscle fibers. Cn A catalytic subunit protein, measured by Western blotting, 
was decreased 29% (P<0.01, n=12). MCIP1.4 and MRF4 are genes that are regulated by 
NFATc and MEF2, respectively. qRT-PCR experiments revealed that MCIP1.4 and MRF4 
mRNA were reduced 55% (P<0.01, n=7) and 45% (P<0.03, n=6) in 3w STZ-DM GAST. 
In NFAT-Luc transgenic mice, muscle luciferase activity was 51% lower in 3w STZ-DM 
vs control mice (P<0.02, n=6). Consistent with our hypothesis, PGC-1α mRNA and protein 
were decreased 40% (P<0.01, n=8) and 44% (P<0.01, n=9) in 3w STZ-DM rat GAST. 
Muscle protein degradation was also measured in the mixed MHC fiber epitrochearis 
muscle and was increased 29% (P<0.005, n=7) by 3w STZ-DM. Finally, single fiber 
immunohistochemical analysis of 3w STZ-DM and control GAST revealed that atrophy 
was specific for MHCII fibers. These results suggest that the reduction in Cn/NFAT/MEF2/
PGC-1α signaling observed in 3w STZ-DM contributes to the persistent muscle atrophy 
seen in chronic DM and DM associated with CKD. Our findings are also relevant to the 
myopathies seen in renal transplant patients taking immunosuppresants.
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Role of mTOR Inhibition on Insulin Resistance in Experimental Rat 
Model  Jordi Rovira,1 Barbara Vodenik,1 Maria J. Ramírez-Bajo,1 Elisenda 
Bañón-Maneus,1 Daniel Moya-Rull,1 Fritz Diekmann,1,2 Josep M. Campistol.1  
1Laboratori Experimental de Nefrologia I Trasplantament (LENIT), Hospital 
Clínic de Barcelona, Barcelona, Spain; 2Nephrology, Charite Campus Mitte, 
Berlin, Germany.


Sirolimus (SRL) is an alternative immunosuppressant for transplant patients. Recent 
studies observed an association of SRL treatment with new-onset diabetes mellitus after 
transplantation in kidney transplant recipients. The aim of this study is to determine the 
effect of SRL on the development of insulin resistance in an experimental rat model.


Zucker lean (ZL) and Zucker fatty (ZO) rats at 6 weeks were distributed randomly 
into 2 groups, vehicle and SRL (1.0 mg/Kg) injected 3 times a week. Body weight and 
food intake were measured using metabolic cages, blood and urine samples were collected 
at 0, 6 and 12 days. Glucose tolerance test (GTT) was evaluated at day 0 and 12. The 
pancreas was collected day 12 to evaluate; islet number, relative islet area, area/islet. The 
proliferation and apoptosis was performed by immunohistofluorescence using Ki67 and 
TUNEL stain respectively.


SRL treatment reduced the weight gain in ZL and ZO rats, without modifying the food 
ingestion. Urine excretion was increased in ZO compared with ZL and SRL treatment 
enhanced it. Only ZO rats treated with SRL presented a worse GTT, since these animals 
could not reduce the glucose injected at 12 day. Moreover the pancreas weight (PW) was 
impaired by SRL treatment both in ZL and ZO rats. The ZO rats presented an enlarged 
islet area. The islet number was increased in ZO rats without any affectation for treatment. 
SRL treatment blocked the proliferation in islets of ZL and ZO rats, and apoptosis was 
not increased (Table 1).
Table 1


ZL+VEH ZL+SRL ZO+VEH ZO+SRL
PW (g) 0.90±0.21 0.76± 0.10 0.82±0.08 0.53±0.09
Proliferation % 0.54±0.32 0.28±0.15 0.66±0.28 0.31±0.12
Apoptosis % 0.70±0.30 0.90±0.31 0.45±0.20 0.41±0.15


In conditions that require an adaptive β cell proliferation the administration of SRL 
might reveal harmful effects, through the blockade of β cell proliferation.
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Transition of Kidney Tubules to a Hypertrophic-Senescent Phenotype in 
the Pathogenesis of Diabetes  Joseph Satriano, Mary Ann Arndt, Aihua Deng, 
Kumar Sharma, Volker Vallon, Roland C. Blantz, Scott C. Thomson.  Medicine, 
UCSD/VASDHS, San Diego, CA.


Inordinate kidney growth and glomerular hyperfiltration at the very early stages 
of diabetes are putative antecedents to this disease. The kidney is the only organ that 
grows larger with the onset of diabetes mellitus, with p27KIP1 KO experiments showing 
that this ‘diabetic hypertrophy’ markedly contributes to albuminuria, ECM production, 
glomerulosclerosis and structural damage (G Wolf, KI 68:1583, 2005). Here we examine 
rat kidney cortex at days 4 and 10 of streptozotocin diabetes to evaluate this growth/
hypertrophic response.


Results. In hyperglycemic, diabetic rats treated with insulin we observe significant 
increases in expressions of the growth related proteins PCNA, activated Akt, and cyclin 
A in the kidney at day 4 after induction of diabetes indicating an early proliferative phase. 
However, at day 10 we find a decrease in this growth marker expression profile in diabetic 
animals coincident with marked increases in cyclin dependent kinase inhibitor (CKI) 
expressions of p16INK4a, p21Cip1 and p27KIP1, which would induce a G1 cell cycle 
arrest and thus hypertrophy. We observe no change in apoptotic caspase-3 expression in 
the diabetic kidneys at these early time points. However diabetic animals demonstrate 
significantly reduced kidney gap-junction protein connexin43 and increased PAI-1 
expressions, and increased senescence associated beta-galactosidase activity in cortical 
tubules. Together, these markers profile a senescent phenotype.


Discussion. These data delineate the transition of cortical tubule cells to a senescent-
hypertrophic phenotype early in the pathogenesis of the disease. The expressed array of 
dysfunctional genes/proteins of senescent cells induces a cytokine loop that is a positive 
cascade in reinforcing an inflammatory milieu, increased oxidative stress, reduced 
proteolysis and increased ECM production, which, in total, can disrupt local tissue integrity. 
Overall, the accumulation of senescent cells would supply a mechanistic link as to how 
‘diabetic hypertrophy’ potentiates downstream complications in diabetes.
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Hepatic Upregulation of 11 Beta-Hydroxydehydrogenase Type 1 (11BHSD1) 
and Associated Excessive Gluconeogenesis: A Likely Mechanism of Insulin 
Resistance in Uraemia  Paul W. Caton, Julius Kieswich, Ananda Chapagain, 
Nanda K. Nayuni, Martin Raftery, Roger Corder, Muhammed M. Yaqoob.  
William Harvey Research Institute, Queen Mary’s School of Medicine and 
Dentistry, London, United Kingdom.


The mechanism of insulin resistance (IR) in uremia is poorly understood.We 
hypothesised this can partly be explained due to excessive hepatic gluconeogenesis due 
to increased local glucocorticoid synthesis through 11BHSD1.Rats were either subjected 
to 5/6 nephrectomy to mimic chronic renal disease or sham operated for 12 weeks.At 11 
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weeks carbenoxolone (CX; 50 mg/kg; 1 week) a non-selective 11BHSD1 inhibitor was 
administered by oral gavage to half the 5/6 rats to give 3 groups (1) 5/6 nephrectomy (2) 
5/6 nephrectomy plus CX (3) Sham.Livers were harvested and snap frozen. Plasma insulin 
levels were measured using an ELISA kit.Activity of phosphoenolpyruvate carboxykinase 
(PCK-1), the rate limiting enzyme of gluconeogenesis, was assayed using luminescence 
methodology. PCK1, PGC-1α (cortisol-induced coactivator of PCK1 gene expression) and 
11BHSD1 mRNA levels were measured using qRT-PCR.Protein levels of 11BHSD1,PCK1 
transcription factors p-CREB and FOXO1 and TORC2 a PGC1α coactivator were measured 
by western blot.Statistical comparisons were determined by ANOVA.


Plasma urea (3.8 ± 0.5 fold; p<0.01),creatinine (3.3 ± 0.2; p<0.01) and Insulin levels 
were raised in uremia (2.4 fold; 4847 ± 399 pg/ml; p<0.05), whilst plasma glucose levels 
were similar.Uremia increased mRNA and protein levels for 11BHSD1 (1.2 ± 0.6 fold; 
p<0.01; 3.1 fold; p<0.01) and mRNA levels for PCK1 (1.6 ± 0.2 fold; p<0.01) and PGC1α 
(5.4 ± 1.7 fold; p<0.05), PEPCK activity (24 ± 6%; p<0.05) and p-CREB, FOXO1 and 
TORC2 protein levels.Administration of CX to uremic rats lowered plasma levels of insulin 
(p<0.05) and also reversed changes in activity of PEPCK (p<0.05), PCK1,PGC1α mRNA 
levels and protein levels of FOXO1, p-CREB and TORC2.


These results suggest that uremia can cause IR through abnormally elevated 
glucocorticoid-directed gluconeogenesis, potentially as a result of increased 11BHSD1.
This data opens the possibility of novel therapeutic strategies for treatment of Insulin 
resistance in chronic kidney disease.
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Renal Epigenetic Changes along Inflammatory Genes in Experimental 
Diabetes (DM)  Radko Komers,1 Terry T. Oyama,1 Karol Bomsztyk.2  1Division 
of Nephrology, Oregon Health&Science University, Portland, OR; 2UW 
Medicine Lake Union Research, University of Washington, Seattle, WA.


In concert with other mechanisms, low grade inflammation plays a role in the 
pathogenesis of diabetic nephropathy (DNe). Components of diabetic metabolic milieu 
activate inflammatory mediators, such as the monocyte chemoattractant protein-1 (MCP-
1) and cycloxygenase-2 (COX-2), which then contribute to the development of DNe. In 
non-renal context, epigenetic mechanisms might contribute to the control of inflammatory 
genes in DM. However, the role of epigenetic processes in the initiation and progression 
DNe has not been explored. We postulated that DM-induced increases in renal MCP-1 and 
COX-2 mRNA could reflect enhanced RNA polymerase II (Pol II) recruitment to these 
genes, leading to an increased transcription rate. To address this issue, we used Matrix 
ChIP platform to study Pol II density (expressed as % of input) and epigenetic marks 
at these genes in kidneys from streptozotocin-diabetic rats after 3 months of DM and 
age-matched controls (C). Compared to C, Pol II levels at MCP-1 (1.3±0.1 vs 2.2±0.2, 
p<0.003) and COX2 (1.2±0.1 vs. 1.9±0.4, p<0.05) genes were higher in DM. In contrast, 
the density of histone H3 at these genes was lower in DM, although at COX-2, it did not 
reach statistical significance (MCP-1; 4.4±0.1 vs 3.7±0.1, p<0.005, COX-2; 4.7±0.6 vs 
4.2±1.0, p=0.2). The histone H3 changes are consistent with nucleosome loss associated 
with higher rates of transcription. While acetylation of histone H3 at lysine 9 (H3K9Ac) 
is a mark of active chromatin, tri-methylation of this residue (H3K9m3) marks repressive 
chromatin. Compared to C, H3K9Ac level (0.05±0.01 vs 0.09±0.01 p<0.05) was higher 
and H3K9m3 (4.8±0.2 vs 3.8±0.3, p<0.025) lower at the MCP-1 gene in DM kidneys, and 
similar, though less pronounced alterations were found at COX-2. No differences were found 
along the β-actin (constitutively active) and β-globin (silenced) genes, used as controls. 
These findings suggest epigenetic control of renal inflammatory gene expression in DNe 
and likely reflect altered balance in acetyltransferases/deacetylases and methyltransferases/
demethylases recruited to these genes.
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Renal and Cardiac Histone H3 Epigenetics in Mice with Type 2 Diabetes 
and Renal Failure  Sufyan G. Sayyed,1 Anil B. Gaikwad,2 Julia Lichtnekert,1 
Kulbushan Tikoo,2 Hans-Joachim Anders.1  1Medizinische Poliklinik, University 
of Munich, Munich, Germany; 2Department of Pharmacology and Toxicology, 
National Institute of Pharmaceutical Education and Research, SAS Nagar, 
Punjab, India.


Distinct histone modifications regulate gene expression in certain diseases but little is 
known about histone epigenetics in diabetes complications. We speculated that the metabolic 
abnormalities of renal failure will affect histone epigenetics in kidneys and hearts of type 
2 diabetic (T2D) mice with several degrees of renal dysfunction.


6 months old control mice and T2D db/db mice underwent either sham surgery or 
uninephrectomy (1K) which accelerates glomerulosclerosis in db/db mice via glomerular 
hyperfiltration. Histone H3K9 and H3K23 acetylation, H3K4 and H3K9 dimethylation, 
and H3 phosphorylation at serine 10 was explored by Western blotting of renal histone 
extracts. Uninephrectomy in C57BL/6 mice or onset of diabetes in T2D reduced renal 
H3K23 acetylation, H3K4 dimethylation, and H3 phosphorylation at serine 10. In contrast, 
H3K9 and H3K23 acetylation, H3K4 dimethylation and H3 phosphorylation at serine 10 
were significantly increased in 1K db/db mice. These modifications foster gene transcription 
and chromatin replication. These mice revealed increased glomerular cell proliferation, 
severe glomerulosclerosis, albuminuria and GFR reduction. Treating 1K db/db mice with 
a Mcp-1/Ccl2 antagonist prevented the histopathological damage and the aforementioned 
histone modifications that were induced by surgery. Hearts of db/db mice with renal failure 
revealed increased acetylation (K 23 and 9), phosphorylation (Ser 10), dimethylation (K4) 
and reduced dimethylation of (K9) of cardiac histone H3 as compared to db/db mice with 
normal renal function or non-diabetic wild-type mice. This pattern suggests of chromatin 


activation favouring gene transcription. In fact, hearts of 1K db/db mice revealed increased 
α- and β-myosin heavy chain mRNA expression and cardiomyocyte hypertrophy.


Thus, advanced T2D nephropathy is associated with specific histone H3 modification 
patterns in kidneys and heart. Renal failure-induced cardiac histone H3 epigenetics foster 
cardiomyocyte hypertrophy.
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MCP-1/CCR2 System Is Involved in Podocyte Apoptosis under Diabetic 
Conditions  Seung Hye Kim,1 Seung-Jae Kwak,1 Soo Young Yoon,2 Jung Tak 
Park,1 Tae Ik Chang,1 Tae-Hyun Yoo,1 Shin-Wook Kang.1  1Department of 
Internal Medicine, College of Medicine, Brain Korea 21, Yonsei University, 
Seoul, Korea; 2Department of Internal Medicine, Kwandong University College 
of Medicine, Korea.


Monocyte chemoattractant protein-1 (MCP-1) is a potent chemokine with an 
important role in macrophage recruitment. Although previous studies have demonstrated 
the importance of MCP-1 in the pathogenesis of diabetic nephropathy (DN) in terms of 
inflammation and extracellular matrix accumulation, the role of MCP-1 and its receptor 
(C-C chemokine receptor2; CCR2) in podocyte apoptosis has never been explored. This 
study was undertaken to investigate the role of the MCP-1/CCR2 system in high glucose- 
and TGF-b1-induced apoptosis in cultured podocytes. Immortalized mouse podocytes were 
exposed to medium containing 5.6 mM glucose (NG), NG+MCP-1 (10 ng/ml), or 30 mM 
glucose (HG) with or without mutant MCP-1 (mMCP-1), CCR2 siRNA, or CCR2 inhibitor 
(RS102895). To examine the relationship between MCP-1 and TGF-b1, podocytes were 
also treated with TGF-b1 (2 ng/ml) with or without mMCP-1 or CCR2 siRNA. MCP-1 
and TGF-b1 levels were determined by ELISA. The ratios of Bax/Bcl-2 protein expression 
were 1.9- and 2.3-folds higher in podocytes exposed to HG and TGF-b1, respectively, and 
these increases were significantly abrogated by mMCP-1 or CCR2 siRNA. Western blot for 
cleaved caspase-3 showed a similar pattern to the ratios of Bax/Bcl-2 protein expression. 
MCP-1 also significantly increased the ratio of Bax/Bcl-2 protein and cleaved caspase-3 
protein expression. In addition, apoptotic cells assessed by Hoechst 33342 staining were 
significantly increased in HG, NG+MCP-1, and NG+TGF-b1 podocytes compared to NG 
cells. HG- and TGF-b1-induced apoptosis were significantly ameliorated by the inhibition 
of the MCP-1/CCR2 system. MCP-1 levels were significantly increased in HG- and TGF-
b1-stimulated cells, while TGF-b1 levels were significantly increased HG and NG+MCP-1 
cells. These changes in MCP-1 and TGF-b1 levels were attenuated by anti-TGF-b1 antibody 
and MCP-1/CCR2 inhibition, respectively. In conclusion, an interaction between the MCP-1/
CCR2 system and TGF-b1 may contribute to podocyte apoptosis in DN.
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Renal Protective Effect with a CCR2 Antagonist in Experimental Diabetic 
Nephropathy  Ying Yu, Holly Meade, Bruce L. Homer, Shawn P. O’Neil, Rajesh 
V. Devraj, Brian R. Bond.  Pfizer, Inc., Chesterfield.


A growing body of evidence suggests that chemokine receptor 2 (CCR2) and its 
endogenous ligand monocyte chemotactic protein 1 (MCP-1) play an important role in 
the development and progression of diabetic nephropathy (DN), through modulation of 
monocyte recruitment, infiltration and activation. The present study examined the effects 
of pharmacological inhibition of CCR2 on the progression of DN in streptozotocin (STZ)-
induced diabetic rats. Diabetic rats were treated with a potent, selective CCR2 antagonist 
PF-002 [10, 30 and 100 mg/kg/day (mpk)] or the angiotensin receptor blocker losartan (25 
mpk) as a positive control for 11 weeks. Urinary albumin excretion (UAE) was significantly 
increased in untreated STZ rats (vs. normal rats) as early as 4 weeks (1.2 vs 0.3 mg/24h) 
and continued to increase to week 11 (10.8 vs 1.1 mg/24h). CCR2 antagonism with PF-002 
resulted in profound suppression of UAE as early as week 4 and continued to week 11 (82, 
56 and 60% inhibition at 10, 30 and 100 mpk, respectively), with magnitude comparable to 
losartan. Hyperglycemia was unaffected by PF-002. Systemic blood pressure (BP), measured 
in a subset of STZ rats (vehicle and 100 mpk), was not elevated in this model nor was it 
affected by PF-002. In situ hybridization revealed an increase in MCP-1 expressing cells in 
diabetic rat kidneys (predominantly in the interstitium), which was reduced with PF-002. 
Immunohistochemical analysis revealed an increase in ED-1 positive cells in glomeruli of 
diabetic rats, which was significantly suppressed with PF-002. In conclusion, these data 
reveal significant renal protection with CCR2 antagonism in the STZ-induced rat model of 
DN independent of effects on BP and blood glucose. Moreover, this effect is associated with 
significant renal reductions in both MCP-1 expressing and ED-1 positive cells, consistent 
with modulation of inflammatory mechanisms that are active in DN. This study supports 
CCR2 antagonism as a new therapeutic strategy to combat diabetic renal disease. Additional 
histomorphometric, biomarker and gene expression data are being generated to further 
elucidate the mechanism of action underlying this important pharmacology.
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T Cell Deficiency Reduces Albuminuria but Does Not Prevent 
Tubulointerstitial Injury in Streptozotocin-Induced Diabetic RAG1-/- 
Mice  Andy K. H. Lim, Frank Y. Ma, David J. Nikolic-Paterson, A. Richard 
Kitching, Gregory H. Tesch.  Department of Nephrology and Monash University 
Department of Medicine, Monash Medical Centre, Clayton, VIC, Australia.


A T cell infiltrate is present in human and experimental diabetic nephropathy but 
their pathogenic role is unknown. T cells may collaborate with macrophages in inducing 
or amplifying inflammation and renal injury, such as that seen in models of crescentic 
glomerulonephritis. However, they may also be bystander cells that have been attracted by 
upregulation of chemotactic factors and leukocyte adhesion molecules. In order to define 
the role of T cells in the pathogenesis of diabetic nephropathy, diabetes was induced with 
streptozotocin in mice deficient in recombination-activation gene 1(RAG1-/-) that have no 
mature T or B lymphocytes. Groups of wild-type and RAG1-/- diabetic mice (n=10), along 
with groups of wild-type and RAG1-/- non-diabetic control mice (n=7) were studied for 
20 weeks. RAG1-/- mice were not protected from the development of diabetes compared 
to wild-type mice (HbA1c = 9.7 ± 0.3 vs. 9.4 ± 0.2%, p=ns). Kidney CD4+ T cells were 
increased 2-fold, while CD8+ T cells were increased 2.5-fold in diabetic wild-type compared 
to non-diabetic mice. At week 20, wild-type diabetic mice developed a 6.5-fold increase in 
albuminuria which was attenuated by about 50% in RAG1-/- diabetic mice (p<0.01). The 
lower albuminuria in RAG1-/- diabetic mice correlated with better preservation of podocytes, 
as detected by WT1 immunostaining (11.4 ± 0.1 vs. 10.7 ± 0.1 cells/glomerular cross-section, 
p<0.01). On the other hand, kidney hypertrophy, glomerular histopathology and interstitial 
macrophage accumulation were not significantly affected by T cell deficiency. Similarly, 
both groups of diabetic mice developed an equivalent degree of tubulointerstitial fibrosis 
and atrophy, with a 35% reduction in creatinine clearance, compared to non-diabetic mice. 
In conclusion, the absence of T cells reduces albuminuria in diabetic mice but does not 
prevent kidney macrophage accumulation or progression of tubulointerstitial injury.
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Activation of Interferon and Innate Immunity Pathways, Followed 
by Mitochondrial Dysfunction and Oxidative Stress Response Are 
Characteristic Glomerular Trancriptome Profiles in Inbred Diabetic 
DBA/2J Mice Susceptible to Diabetic Nephropathy (DN), Compared with 
DN-Resistant Diabetic C57BL/6J Mice  Haiying Qi, Shaolin Shi, Weijia 
Zhang, Taoran Zhang, Erwin Bottinger.  Medicine/Nephrology, Mount Sinai 
School of Medicine, New York, NY.


BACKGROUND: Similar to differential genetic susceptibility in human diabetic 
nephropathy (DN), diabetic inbred DBA2/J (D2) mice are susceptible to albuminuria 
and mesangial expansion [Diabetes 54:2628], and podoycte loss (Qi et al., ASN 2008, 
Philadelphia), compared with diabetic C57BL/6J mice.


OBJECTIVE: To characterize glomerular transcriptome profiles associated with 
differential susceptibility for glomerular manifestations of DN in diabetic D2 mice in 
comparison with DN-resistant diabetic B6 mice.


METHODS: Diabetes was induced in 8-week-old D2 and B6 mice by multiple low-
dose STZ protocol. Four experimental groups (N=9) included: B6C and D2C (B6 and D2 
controls), B6D and D2D (diabetic B6 and D2), respectively. Time of onset and levels of 
hyperglycemia (>400mg/dl) were verified by blood glucose measurements. Animals were 
iron oxide perfused prior to sacrifice after 3 and 6 wks of diabetes, respectively, to enable 
magnetic separation of glomerular and tubular fractions. Genome-wide gene expression in 
glomerular fractions was examined using Affymetrix GeneChip platform.


RESULTS: Table 1 summarizes number of differentially-expressed genes (false 
discovery rate (FDR) <0.1; fold-change >1.5).
Number of differentially-expressed genes


Total Up Down
3-wk B6D vs B6C 16 1 15
6-wk B6D vs B6C 9 5 4
3-wk D2D vs D2C 93 79 14
6-wk D2D vs D2C 1612 584 1028


Pathway analysis suggested highly significant abnormalities in interferon signaling, 
antigen presentation, innate immunity, and complement system after 3 wks, and 
mitochondrial dysfunction, oxidative phosphorylation, and oxidative stress response after 
6 wks of diabetes in DN susceptible diabetic D2 mice.


CONCLUSIONS: Our findings suggest that early activation of interferon and immune 
pathways, and subsequent mitochondrial dysfunction and oxidative stress response are 
characteristic glomerular transcriptome signatures in DN susceptible diabetic DBA/2J 
mice.
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AGE-Induced Inflammatory Cytokine Production in Renal Tubular 
Epithelium Is Mediated by NF-kB Noncanonical Pathway Activation  
Sanjeev Choudhary, Yanhua Zhao, Nilay Dey, Wanda S. LeJeune, Ronald G. 
Tilton.  Internal Medicine, UTMB, Galveston, TX.


We have reported several fold increases in NF-kB-inducing kinase (NIK) in renal cortex 
of db/db mice, and have localized this upstream NF-kB activating kinase to proximal tubular 
epithelium. While NIK is a key component of the noncanonical NF-kB pathway, and its 
expression is tightly coupled to inflammation, the impact of increased amounts of NIK 


in proximal tubules on diabetes-induced renal inflammation remains unknown. We used 
human-derived HK-2 cells in tissue culture or primary culture of mouse proximal tubular 
cells isolated from C57BL/6 kidneys. Cells treated with methylglyoxalate-modified human 
serum albumin (MG-HSA) increased cellular levels of NIK and subsequent phosphorylation 
of its endogenous substrate, IKKa, which increased nuclear translocation of p52 and RelB. 
MG-HSA activation of the NIK-dependent NF-kB pathway increased production of the 
proinflammatory cytokines IL-6, RANTES, and MCP1. Overexpression of NIK wild type 
(NIK-wt) increased nuclear p52 and RelB levels, which was not observed in dominant 
negative mutant (NIK-dn) overexpressed cells (p52: 1.5x and 1.1x vs empty vector control 
for NIK-wt and NIK-dn, respectively; RelB: 1.3x and 0.8x), while nuclear RelA remained 
unchanged. Multiple pro-inflammatory cytokines were increased in cytosolic extracts of 
HK-2 cells in NIK-wt but not NIK-dn overexpressing cells, including IL-6 (2.5x vs 1.2x), 
RANTES (6.2x vs 1.5x), MCP-1 (2.3x vs 0.8x), and IL-8 (2.7x vs 1.4x). Since TRAF3 
negatively regulates NIK expression levels in several cell lines, we silenced TRAF3 in 
HK-2 cells using specific siRNA. Increases in NIK protein levels were not detectable, but 
nuclear levels of p52 and RelB and transcript levels of IL-8, MCP-1, RXRA, and BLC were 
increased significantly in TRAF3 knockdown vs control siRNA cells. These observations 
indicate that NIK regulates pro-inflammatory responses of renal proximal tubular epithelial 
cells via mechanisms involving TRAF3, and suggest a role for NF-kB noncanonical pathway 
activation in regulating inflammation in renal tubular epithelium.
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STAT5a/b Knockout Alters Expression of Inflammation-Related Genes 
in Kidneys of Diabetic Mice  Karen T. Coschigano,1,2 Erika Swanson,3 
Chad Keller,1 Audrey Lee,4 Amanda Harwood,4 Maria C. Courreges,1 Ramiro 
Malgor.1,2  1Biomedical Sciences, College of Osteopathic Medicine, Ohio 
University; 2Molecular and Cellular Biology Program, ; 3Honors Tutorial 
College, ; 4Biological Sciences, Ohio University, Athens, OH.


Diabetic nephropathy is the single most common cause of end stage renal disease. 
While testing mouse models for protection from diabetic nephropathy, we discovered 
that the STAT5a/b knock-out appears to develop more severe kidney damage in response 
to streptozotocin-induced diabetes. After 11 weeks of hyperglycemia, kidney weight was 
increased 35%, glomerular volume increased 20%, and urinary albumin excretion increased 
more than 800%. Corresponding increases for diabetic littermates with intact STAT5a/b 
genes were 24%, 16%, and 42%, respectively. The results suggest that STAT5 A and B 
proteins may play a protective role in the diabetic kidney. Since inflammation and the 
innate immune system have been implicated in the development of diabetic nephropathy, 
we investigated the expression levels of ∼20 inflammation-related genes in the kidneys 
of these diabetic mice using real-time RT/PCR. RNA levels of most of the genes were 
increased more (versus non-diabetic controls) in the diabetic STAT5a/b knockout mice than 
in the diabetic littermates. To expand the analysis, cytokine antibody arrays were used to 
assess expression of nearly 100 proteins in these same kidneys. Many of the proteins were 
decreased in the kidneys of STAT5a/b knockout mice while only a few showed increased 
expression. Although very few genes were measured for both RNA and protein expression, 
both VCAM-1 and RANTES displayed greater increases in the diabetic STAT5a/b knockout 
mice, correlating with the observed RNA changes. In contrast, IL-6 and TNF-alpha showed 
decreased protein expression, opposite to the observed increases in RNA expression. We are 
now performing whole genome microarray analyses using these kidney samples to compare 
RNA and protein expression for more genes and also to identify signaling pathways that 
may be influenced by the STAT5a/b proteins within the diabetic kidney.
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B7.1 on Podocytes: A New Therapeutic Target for Diabetic Nephropathy  
Andrea Vergani,1 Mehemet M. Altintas,2 Kirk Campbell,2 Reza Abdi,1 
Indira Guleria,1 Deborah Mattinzoli,3 Masami Ikehata,3 Kar Hui Ng,1 Mary 
Taglienti,1 Flavio Vincenti,4 Jordan Kreidberg,1 Mariapia Rastaldi,3 Jochen 
Reiser,2 Mohamed H. Sayegh,1 Paolo Fiorina.1  1Division of Nephrology and 
Transplantation Research Center, Children’s Hospital, Boston, MA; 2Division of 
Nephrology and Hypertension, University of Miami, Miami, FL; 3Renal Research 
Laboratory, Fondazione IRCCS Ospedale Maggiore Policlinico & Fondazione 
D’Amico per la Ricerca sulle Malattie Renali, Milan, Italy; 4Kidney Transplant 
Service, UCSF, San Francisco, CA.


Diabetic nephropathy (DN) is one of the more serious complications faced by diabetic 
patients. Glomerular podocytes, the final barrier to urinary protein loss, are damaged during 
hyperglycemia. Podocytes express the co-stimulatory molecule B7.1 under certain stress 
conditions. Although the role of B7.1 expression has not yet been entirely clarified, specific 
B7.1-targeting therapy (using CTLA4-Ig) for a variety of immune-mediated diseases has 
recently been developed for human use. We tested the hypothesis that podocytes express 
B7.1 in a high-glucose environment, thus suggesting a new therapeutic target for DN. Our 
data show that B7.1 is upregulated in vitro in podocytes challenged with high glucose as well 
as in vivo in glomeruli of db/db mice, which develop spontaneous diabetes. Targeting B7.1 
using CTLA4-Ig Y100F protects podocytes from in vitro high glucose-induced apoptosis 
and preserves the podocyte cytoskeleton. CTLA4-Ig Y100F treatment of diabetic db/db 
mice halts the increase in urinary albumin excretion and reduces mesangial expansion. 
Finally, we show that B7.1 is upregulated in glomerular podocytes in kidney biopsies 
from patients with type 2 diabetic nephropathy, particularly those with diabetic glomerular 
sclerosis. Our study offers new insights into the progression of DN and provides a rationale 
for developing a new therapeutic approach for DN.
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Angiotensin II Induces microRNAs-200b and -429 To Downregulate ZEB1 
and ZEB2 E-box Repressors To Promote Fibrosis  Laura Arce, Mitsuo 
Kato, Rama Natarajan.  Diabetes, Endocrinology & Metabolism, City of Hope 
Beckman Research Institute, Duarte, CA.


Diabetes mellitus leads to accelerated rates of microvascular complications such as 
diabetic nephropathy (DN). A factor contributing to these complications is Angiotensin 
II (Ang II) which is increased in response to high glucose and cross talks with TGF-β in 
promoting renal fibrosis associated with DN. AngII induces the expression of various pro-
fibrotic factors such as collagen that result in extracellular matrix protein (ECM) deposition 
and renal fibrosis. Our objective was to identify microRNAs (miRs) differentially expressed 
in response to AngII in mesangial cells in vitro, and in the glomeruli of streptozotocin (STZ) 
injected DBA/2J diabetic mice. miRs are single-stranded non-coding RNA molecules 23 
nucleotides long. Mature miRNAs are partly complementary to one or more mRNAs and 
target their 3’UTRs to functionally down-regulate gene expression, and thus are potentially 
important in disease states. As assessed by real time qPCR, we showed that key members of 
the miR-200 family are upregulated in response to AngII in mouse mesangial cells (MMC) 
and in the glomeruli isolated from DBA/2J STZ mice (8 week of diabetes). Using miR target 
databases, we identified the transcriptional E-box repressors ZEB1 and ZEB2 as putative 
targets of miR-200b/429 which target the same seed sequence. We then demonstrated that 
oligonucleotides mimics of miR-200b or miR-429 transfected into MMCs could knockdown 
endogenous ZEB1 and ZEB2 relative to negative control mimics. Furthermore, using 
luciferase reporter constructs containing the 3’UTR of either the ZEB1 or ZEB2 genes, 
we confirmed that they are bona fide targets of miR-200b and miR-429. Functionally, in 
MMC transfected with miR-200b mimic, we observed a modest but consistent increase in 
collagen Iα2 which harbors an E-box in its enhancer. We are examining the mechanisms 
by which the induction of miR-200b/429 by Ang II can enhance the expression of other 
profibrotic genes. These new results coupled with our previous data demonstrate that key 
miR-dependent amplifying circuits may coordinately regulate specific genes involved in 
DN and other progressive kidney diseases.
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Akt Activation by Transforming Growth Factor-β Via a microRNA-
Dependent Amplifying Circuit Targeting PTEN in Diabetic Nephropathy  
Mitsuo Kato, Putta Sumanth, Mei Wang, Linda Lanting, Ivan Todorov, Rama 
Natarajan.  Diabetes, Beckman Research Institute of City of Hope, Duarte, 
CA.


Diabetic Nephropathy (DN) is a major debilitating complication of diabetes that 
leads to end stage kidney disease and dialysis. Transforming growth factor-beta1 (TGF-β) 
induces extracellular matrix (ECM) proteins and fibrotic events in kidney cells and has been 
implicated in the pathogenesis of DN. Akt is activated by TGF-β in diabetic kidneys and 
plays important roles in fibrosis (enhanced expression of ECM proteins such as collagen), 
hypertrophy and cell survival in renal glomerular mesangial cells (MC). However, the 
mechanisms of Akt activation by TGF-β are not fully understood. MicroRNAs (miRs) 
are now recognized as important regulators of gene expression. We reported that miR-192 
mediates TGF-β-induced upregulation of collagen type-Iα2 (Col1a2) in mouse MC (MMC) 
via inhibition of E-box repressors. Here we show that TGF-β and diabetic conditions 
activate Akt by inducing miR-216a and miR-217, both of which target phosphatase and 
tensin homolog (PTEN) in MC. Interestingly, both these miRs are located within the second 
intron of a non-coding RNA (RP23-298H6.1-001, RP23) whose promoter has multiple 
E-boxes and Smad binding elements. The RP23 promoter was activated by TGF-β and also 
miR-192 via E-box regulated mechanisms, similar to those involved in Col1a2 induction. 
miR-192 increased the expression of RP23, miR-216a and miR-217. Conversely, miR-192 
inhibitor oligos reversed the stimulatory effects of TGF-β on miR-192, -216a, -217, RP23 
and Col1a2 expression and Akt phosphorylation in mouse MC (in vitro). Furthermore, 
treatment of mice with Locked Nucleic Acid-modified anti-miR192 also effectively blocked 
these parameters in vivo in the renal cortex of the injected mice, suggesting that miR-192 
may be a regulator of other related renal miRs and also a potential therapeutic target. Akt 
activation by these miRs could also lead to MC survival and hypertrophy similar to TGF-β 
actions. These studies reveal novel miR circuit-dependent mechanisms in DN by which 
two miRs within a non-coding RNA are regulated by upstream miR-192 and TGF-β, and 
activate Akt by inhibiting PTEN.
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Inhibition of Renin-Angiotensin-Aldosterone System Abolishes Polymeric-
IgA Induced TGF-β Synthesis by Human Mesangial Cells in IgA 
Nephropathy  Joseph C. K. Leung, Loretta Y. Y. Chan, K. Y. Tam, Sydney 
Tang, Kar Neng Lai.  Department of Medicine, University of Hong Kong, 
Pokfulam, Hong Kong.


The renin-angiotensin system (RAS) is involved in the development of progressive 
renal fibrosis in IgA nephropathy (IgAN). We had previously shown that polymeric IgA 
(pIgA) from IgAN patients up-regulated TGF-β synthesis by cultured human mesangial 
cells (HMC) through up-regulation of local RAS. In the present study, we examined the 
role of aldosterone (Aldo) in pIgA-induced TGF-β synthesis by HMC.


Constitutive expression of the major components of renin-angiotensin-aldosterone 
system (RAAS) which regulate the synthesis and action of Aldo, including mineralocorticoid 
receptor (MR), 11β-hydroxysteroid dehydrogenase type II (11β-HSD2) and aldosterone 


synthesis (CYP11B2), was demonstrated in HMC by real-time PCR and immunofluorescence 
staining. Polymeric IgA were purified from IgAN patients (n=28) and normal subjects (n=24) 
using affinity and size exclusion chromatography. Aldo synthesis and CYP11B2 expression 
in HMC were up-regulated by pIgA from IgAN patient in dose- and time dependent manner, 
but not by pIgA from healthy subjects. Exogenous angiotensin II (AngII) significantly 
increased the expression of AngII receptor subtype-I (ATR1), CYP11B2 and Aldo synthesis 
by HMC. The release of TGF-β by HMC was up-regulated dose-dependently when HMC 
were incubated with either AngII or Aldo. Interesting, further increase in TGF-β release was 
observed when HMC were cultured with both AngII and Aldo. Addition of Aldo to HMC 
up-regulated the expression of angiotensin converting enzyme, angiotensinogen and the 
release of AngII. The data suggest the presence of a vicious cycle between pIgA-induced 
AngII and Aldo in HMC. Pre-incubation of HMC with either losartan or eplererone only 
partially suppressed the pIgA-induced TGF-β release (< 40%), while combination of both 
inhibitors achieved more than 90% inhibition of TGF-β release.


In conclusion, our in vitro data suggest that aldosterone also plays an important role 
in the pIgA-induced TGF-β synthesis in HMC. Specific RAAS blockade with aldosterone 
in combination with ATR1 blocker could effectively ameliorate pIgA-induced mesangial 
injury in IgAN.


Disclosure of Financial Relationships: nothing to disclose
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Kinetic Analysis of Glomerular IgA Deposition in Passive Models of 
IgA Nephropathy  Kenji Satake,1 Yusuke Suzuki,1 Hitoshi Suzuki,1,2 Kenji 
Yamaji,1 Satoshi Horikoshi,1 Jan Novak,2 Yasuhiko Tomino.1  1Nephrology, 
Juntendo Univ. School of Med., Tokyo, Japan; 2Microbiology, Univ. of Alabama, 
Birmingham, AL.


IgA nephropathy (IgAN) is characterized by mesangial deposion of aberrantly 
glycosylated IgA1. However, the underlying mechanisms of IgA deposition and clearance 
remain unknown. To gain an insight into these processes, we developed passive models 
of IgAN using nude mice and analyzed the kinetics of glomerular IgA deposition and 
clearance after a single injection of purified IgA from ddY mice. The ddY mice showed 
elevated levels of serum IgA-containing immune complexes (IC), and mimicked human 
IgAN. IgA purified from ddY mice contains macromolecular IgA, including IgA-containing 
IC. IgA from control BALB/c mice is predominantly dimeric or monomeric. To assess the 
effect of aberrant O-glycosylation and molecular form of IgA1 on glomerular deposition, 
we used human galactose-deficient IgA1 (Gd-IgA1) in the polymeric form (pGd-IgA1) 
or monomeric form (mGd-IgA1). Normal galactosylated human IgA1 (nIgA1) served as 
a control. Kinetics of glomerular IgA deposition was assessed by electron microscopy, 
confocal laser microscopy and fluorescence molecular tomography at different time 
intervals. Mesangial IgA deposition was detected at 2 h after injection of IgA from ddY 
mice, but not IgA from BALB/c mice. IgA from ddY mice activated the complement system 
and induced morphological changes of glomerular resident cells. In electron microscopy 
epithelial cells exhibited effacement and actin aggregation, and endothelial cells showed 
arcade formation. Human pGd-IgA1 and mGd-IgA1, but not nIgA1 are deposited mainly 
in the mesangial areas early after injection. Quantitative analyses at 40 min after injections 
showed that more pGd-IgA1 than mGd-IgA1 was deposited. Mesangial mGd-IgA1 cleared 
after 24 h, but pGd-IgA1 remained in the mesangium. In conclusion, macromolecular IgA 
from ddY mice or human Gd-IgA1 was deposited in glomeruli. pGd-IgA1 was deposited in 
greater amounts and cleared more slowly than mGd-IgA1. It appears that macromolecular 
IgA from ddY mice with IgA-containing IC, but not uncomplexed human IgA1, induced 
morphological changes in the glomeruli.
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Role of microRNA-21and New Target Genes in Glomerular Homeostasis  
Markus Bitzer,1 Wenjun Ju,1 Xiaohong Jing,1 Ruth H. Angeletti,2 Jihyeon Lim.2  
1Medicine, Albert Einstein College of Medicine, Bronx, NY; 2Laboratory for 
Macromolecular Analysis & Proteomics, Albert Einstein College of Medicine, 
Bronx, NY.


Background: MicroRNAs (miRNAs) are small (19-22nt) RNAs that modulate gene 
expression through binding to the 3’UTR of target genes. We had previously shown that 
miR-21 protects from apoptosis in renal injury. Here we examine the effect of miR-21-
inhibition on kidney structure and renal proteome composition to detect new functions 
and target genes of miR-21.


Methods: Wildtype (WT) and heterozygeous CD2ap null (hetCD2ap) mice were 
exposed to anti-microRNA oligonucleotides against miR-21 (AMO-21) or control 
(AMO-mm) (5-80 mg/kg/dose) injected x2/week intraperitoneal for two weeks. Uptake 
of AMOs in tubular epithelial and glomerular cells was confirmed by in situ hybridization. 
Kidney tissue was analyzed by histology and electronmicroscopy (EM). Identification of 
differentially expressed proteins was accomplished using stable isotope labeling approach 
in mice (SILAM) followed by quantitative proteomics. Metabolically labeled reference 
mice have been generated by feeding 15N-labeled algal biomass (spirulina) as sole protein 
source. AMO-treated WT mice were fed with a naturally labeled diet. For proteomic 
analysis kidneys of 15N- and naturally-labeled AMO-21 or AMO-mm treated WT mice 
were combined, protein extracted, protein-lysates separated by SDS-PAGE and excised 
spots in-gel digested. Tryptic peptides were analyzed with online nanoRPLC-MS.


Results: EM revealed GBM alterations in AMO-21 treated WT mice and additional 
podocyte effacement in hetCD2ap mice but not in controls. Kidneys of reference mice 
showed 94% labeling. SILAM analysis revealed 14 and 39 proteins to be increased or 
decreased, respectively, in AMO-21 versus AMO-mm treated WT mice. Higher abundant 
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proteins include several members of signaling cascades and cytoskeleton-associated 
proteins. Down-regulated proteins are strongly enriched for members of metabolic 
pathways.


Conclusion: Our findings suggest an important role of miR-21 in podocyte foot process 
and glomerular basal membrane homeostasis. In addition, we have identified new candidate 
miR-21 target genes in the kidney.


Disclosure of Financial Relationships: grant/research support: AMGEN Nephrology 
Institute Young Investigator Award; other: Regulus Therapeutics; other relationship: 
Collaboration.
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miR-200 Family Can Ameliorate the Tubulointerstitial Fibrosis in 
the Kidneys of Unilateral Ureteral Obstruction (UUO) Model Mice  
Shigeyoshi Oba,1 Shintaro Kumano,2 Etsu Suzuki,3 Hideyuki Negoro,1 Hiroaki 
Nishimatsu,2 Yasunobu Hirata,4 TOSHIRO Fujita.1  1Department of Nephrology 
and Endocrinology, University of Tokyo School of Medicine, Tokyo, Japan; 
2Department of Urology, University of Tokyo School of Medicine, Tokyo, Japan; 
3Institute of Medical Science, Kawasaki, Japan; 4Department of Cardiovascular 
Disease, University of Tokyo School of Medicine, Tokyo, Japan.


INTRODUCTION AND AIMS:
miR-200 has been known to inhibit epithelial mesenchymal transition (EMT) by 


inhibition of E-cadherin transcriptional repressors ZEB1 and ZEB2. In this study, we 
investigated whether miR-200 family could ameliorate tubulointerstitial fibrosis by 
inhibition of EMT of tubular cells in UUO model mice.


METHODS:
The expression of E,N-cadherin of HK-2 cells stimulated with TGF-beta for 24 hours 


with or without transfection of miR-200 family precursor. The activity of luciferase of HK-
2cells transfected with ZEB1,2-3’UTR-luciferase reporter vector and with miR-200 family 
precursors was investigated by luminometer. The left ureter of Balbc mice were obstructed 
and 2,4, 6,8 days after, left kidneys were sacrificed and the expression of E-cadherin, miR-
200 family and ZEB1,2 were investigated with real time PCR and micro RNA assays. Left 
ureter of Balbc mice injected with miR-200b precursor was obstructed and 6 days after the 
expression of E-cadherin, ZEB1, ZEB2, type I, III collagen and fibronectin was investigated. 
The tubulointerstitial fibrosis was investigated by Azan staining.


RESULTS:
miR-200 family could inhibit the decrease of E-cadherin and increase of N-cadherin in 


HK-2 cells stimulated with TGF-beta. miR-200 family precursor down-regulated the activity 
of luciferase of reporter vector. Two, 4, 6, 8 days after ureter obstruction, the expression 
of miR-200 family, ZEB-1 and ZEB-2 was up regulated, time of obstruction dependently. 
miR-200b precursor inhibited up-regulation of type I, III collagen, fibronectin and ZEB-
1 and ZEB-2 in kidneys after ureter obstruction. Azan staining revealed that miR-200b 
inhibited tubuointerstitial fibrosis.


CONCLUSION:
miR-200 family could ameriolate tubulointerstitial fibrosis in kidneys of UUO model 


mice via inhibition of EMT of tubular epithelial cells.
Disclosure of Financial Relationships: nothing to disclose
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Proteinuria in CD73/Ecto-5’-Nucleotidase Deficient Mice and Aggravation 
of Anti-GBM Nephritis  Cornelia A. Blume,1 Ulrich Floegel,2 Kathrin Eller,3 
Alexander R. Rosenkranz,3 Agnieszka Felix,2 Juergen Schrader.2  1Medical 
University Hannover, Nephrology, Hannover, Lower Saxony, Germany; 2Institute 
for Cardiovascular Physiology, Heinrich Heine University, Duesseldorf, 
Nordrhein Westfalen, Germany; 3University Innsbruck, Nephrology, Innsbruck, 
Tirol, Austria.


Our study explored the role of extracellular adenosine formed by the ectoenzyme CD73 
in the kidney within an anti-GBM-nephritis using CD73-deficient (CD73-/-) mice. This 
mutant was previously shown to exhibit vascular inflammation and significantly lowered 
adenosine in renal tissue. Within anti-GBM nephritis, proteinuria was monitored up to 
21 days. Renal cells and kidney injury were scored, inflammatory cells and the podocyte 
marker nephrin were immunohistochemically detected. Additionally, monocytes and 
macrophages were sensitively imaged by a novel 19F MRI method, based on the uptake 
of a perfluorocarbon nanoemulsion. Even before induction of nephritis, CD73-/- mice, 
6-8 month old, showed significant proteinuria (3.53 ± 0.67 vs. 0.85 ± 0.56 g/gC in WT 
mice; P < 0.05).


The mutant showed enhanced inflammation with glomerular deposition of IgG, C3 and 
macrophages, CD8+ lymphocytes in the renal cortex together with a diminished number of 
podocytes and nephrin expression. Within the nephritis of CD73-/- mice, proteinuria reached 
maximal values of 42.1 ± 12.1 g/gC vs. 5.7 ± 3,0 g/gC in WT (P < 0.001) associated with 
a significantly accelerated kidney injury (4.25 ± 0.94 crescents per 50 glomeruli vs. 0.25 
± 0.25 in WT and increased scores of fibrosis and vasculosclerosis. Our finding indicate 
that adenosine continuously formed extracellularly by the ectonucleotide cascade involving 
CD73 modulates protein permeability at the level of podocytes and glomerular inflammation 
and thus could represent a mechanism protecting from glomerulonephritis. Importantly, 
the lack of adenosine promotes kidney injury.


Disclosure of Financial Relationships: nothing to disclose
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AP-1 Transcription Factor JunD Mediates Disease in Accelerated 
Nephrotoxic Nephritis in the Mouse  Jacques Behmoaras,1,2 Zelpha D’Souza,2 
Kylie McDonald,2 Tim Aitman,2 Charles D. Pusey,3 Fatima Mechta-Grigoriou,4 
H. Terence Cook.1  1Histopathology; 2MRC Clinical Sciences Centre; 3Renal 
Medicine, Imperial College, London, United Kingdom; 4Institut Curie, Paris, 
France.


Genetic investigation of crescentic glomerulonephritis (Crgn) susceptibility in the 
WKY rat, a strain uniquely susceptible to nephrotoxic nephritis (NTN), allowed us to 
positionally clone the AP1 transcription factor JunD as a determinant of macrophage 
activation. JunD is overexpressed in WKY bone marrow derived macrophages (BMDMs) 
and its expression level is directly related to increased macrophage activity and susceptibility 
to Crgn in this strain. To study the influence of JunD deficiency on immune-mediated renal 
disease, susceptibility to accelerated NTN was examined in JunD-deficient (Jund-/-) mice 
and C57BL/6 wild-type (Wt) controls. Interestingly, Jund-/- mice showed exacerbated 
glomerular crescent formation (42%±2) when compared with WT (4%±3, p=0.003) 10 
days following NTN induction. Serum urea levels were also significantly increased in 
the Jund-/- mice (20±4 mmol/l) compared to Wt controls (12±5 mmol/l). There was no 
evidence of immune response differences between Jund-/- and Wt animals as the quantitative 
immunofluorescence for sheep and mouse IgG deposition on the glomerular basement 
membrane was similar. Macrophage infiltration was assessed by counting CD68+ cells per 
glomerular section and showed no difference between Jund-/- and Wt animals. In addition, 
Tnf-α expression upon LPS stimulation was not significantly different in JunD-/- and Wt 
BMDMs. As murine Jund was inactivated by replacement with a bacterial lacZ reporter gene, 
we then investigated its glomerular expression by immunohistochemistry and found that 
the Jund promoter is mainly active in Jund-/- podocytes. Furthermore, cultured glomeruli 
from Jund-/- mice showed increased expression of HIF1-α and VEGF whereas there was 
no statistical difference in the expression of these genes in mesangial cells cultured from 
Jund-/- and Wt glomeruli. Our findings suggest that deficiency of JunD may cause increased 
oxidative stress in podocytes leading to glomerular injury in Crgn.


Disclosure of Financial Relationships: nothing to disclose
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Persistent Inflammation and the Progression of Glomerular Sclerosis after 
Inhibition of Glomerular Capillary Repair in Experimental Proliferative 
Glomerulonephritis  Yukinari Masuda, Akira Shimizu, Mitue Kataoka, Takashi 
Arai, Xuanyi Du, Emiko Fujita, Sabine Kyoko Saito, Kaoru Aki, Yuh Fukuda.  
Pathology, Nippon Medical School, Tokyo, Japan.


Glomerular capillary repair occur in glomerulonephritis (GN) that had vascular injury, 
and vascular endothelial growth factor (VEGF) plays an important role in glomerular 
capillary repair. In the present study, we examined the process of GN in the inhibition of 
glomerular capillary repair, using anti-VEGF neutralizing antibody, in the reversible model 
of Thy-1 GN. Proliferative GN with glomerular capillary injury was induced in rats by 
injection of anti-Thy-1.1 antibody (day 0). Rats were intraperitoneally injected with anti-
VEGF neutralizing antibody (50 µg/100 g body wt/day) or vehicle (control) from day 2 
to day 9. We assessed renal function and histopathology by day 28. Diffuse mesangiolysis 
in the glomeruli occurred with ballooning destruction of capillary network on days 1 to 
3. VEGF was expressed on glomerular epithelial cells, proliferating mesangial cells and 
some infiltrating macrophages, and VEGF165 protein levels increased in damaged glomeruli 
during days 5 to 10. In accordance with the increased expression of VEGF, endothelial cell 
proliferation increased with capillary repair in control rats. Subsequently, proliferative GN 
resolved with decreased mesangial hypercellularity, and most of the glomeruli recovered 
to their normal structure by week 4 to 8. In contrast, anti-VEGF antibody administration 
significantly decreased endothelial cell proliferation and capillary repair in glomeruli by day 
9. Thereafter, mesangial cell proliferation and activation continued in damaged glomeruli. 
Infiltration of glomerular macrophages also persisted. At day 28, segmental glomerular 
sclerosis developed with mesangial matrix accumulation and proteinuria. The deposition 
of type I collagen was also noted in the accumulated mesangial matrix. We conclude 
that impaired capillary repair mediated the prolongation of glomerular inflammation in 
proliferative GN with the development of glomerular sclerosis. Capillary repair plays 
an important role in the recovery from damaged glomeruli as well as the resolution of 
proliferative GN.


Disclosure of Financial Relationships: nothing to disclose
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A Novel Prostacyclin Analog ONO-1301 Ameliorates Renal Alterations in a 
Rat Progressive Thy-1 Nephritis Model  Katsuyuki Tanabe,1 Yohei Maeshima,1 
Tatsuyo Nasu,1 Daisuke Saito,1 Hiroko Yamasaki,1 Hitoshi Sugiyama,2 Yoshiki 
Sakai,3 Hirofumi Makino.1  1Department of Medicine and Clinical Science, 
Okayama University Medical School, Okayama, Japan; 2Center for Chronic 
Kidney Disease and Peritoneal Dialysis, Okayama University Medical School, 
Okayama, Japan; 3Ono Pharmaceutical Co., Ltd., Osaka, Japan.


Glomerulosclesosis and tubulointestitial (TI) fibrosis are crucial histological alterations 
associated with progressive renal dysfunction in chronic kidney disease (CKD). ONO-
1301 (ONO) is a novel long-acting prostacyclin analog, possessing TXA2 synthase 
inhibitory activity. We recently observed the inhibitory effects of ONO on TI injury in a 
mouse unilateral ureteral obstruction model. In the present study, we aimed to examine 
the therapeutic efficacies of ONO on glomerular and tubulointerstitial alterations in a rat 
progressive Thy-1 nephritis model. Male Wistar rats were subjected to uninephrectomy 
(UNx) and anti-Thy-1.1 antibody (T, OX-7, 0.5mg) was injected on Day 1. Rats were 
divided into the following subgroups; 1) control (C), 2) vehicle-treated UNxT (V), 3) 
ONO (1 mg/kg)-treated UNxT (O), and 4) enalapril maleate (5 mg/kg)-treated UNxT (E) 
group (n=6). On Day 3, daily oral administration of V, O or E was initiated and rats were 
sacrificed on Day 84. Elevation of systemic blood pressure as observed in V was ameliorated 
in E but not in O. Treatment with ONO suppressed renal hypertrophy and albuminuria to 
a similar extent as observed in E. Glomerulosclerosis, crescent formation, and TI injury 
observed in V were significantly ameliorated in O. In addition, interstitial accumulation 
of type I and III collagen, intraglomerular accumulation of type IV collagen, interstitial 
infiltration of ED-1(+) monocytes, and reduction of RECA-1(+) peritubular capillary area 
were significantly suppressed in O compared with V (immunohistochemistry). Immunoblot 
analysis revealed the restored renal levels of VEGF in O compared with V in association 
with the improvement of peritubular capillary rarefaction. Our results demonstrate the 
pressor-independent therapeutic effects of oral administration of ONO on glomerular and 
TI injuries in the progressive anti-Thy-1 nephritis model.


Disclosure of Financial Relationships: nothing to disclose
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Renal Progenitor Cells of the Bowman’s Capsule in Hyperplastic 
Glomerular Lesions of Different Types of Podocytopathies and in Crescentic 
Glomerulonephritis  Bart Smeets,1,2 Maria Angelotti,3 Elena Gagliardini,4 
Henry Dijkman,1 Elena Lazzeri,3 Fieke Mooren,1 Lara Ballerini,3 Eliana 
Parente,3 Costanza Sagrinati,3 Benedetta Mazzinghi,3 Elisa Ronconi,3 Francesca 
Becherucci,3 Ariela Benigni,4 Eric Steenbergen,1 Laura Lasagni,3 Giuseppe 
Remuzzi,4 Jack Wetzels,1 Paola Romagnani.3  1Nephrology and Pathology, 
RUNMC, Nijmegen, Nijmegen, Netherlands; 2Nephrology, University Hospital, 
RWTH, Aachen, Germany; 3Excellence Center for Research, Transfer and High 
Education, DENOTHE, University of Florence, Florence, Italy; 4Instituto di 
Ricerche Farmacologische Mario Negri, Bergamo, Italy.


Glomerular injury can involve excessive proliferation of resident glomerular epithelial 
cells, resulting in the formation of (pseudo)crescents and obliteration of Bowman’s space. 
These abnormalities are typically seen in the cellular lesions of different podocytopathies 
and in crescentic glomerulonephritis. Until now, conflicting explanations were proposed to 
explain the origin of hyperplastic epithelial cells in different glomerular disorders.


Recent studies provided evidence that podocytes can be regenerated from a population 
of renal progenitors localized along the inner surface of the Bowman’s capsule and 
which consist of more undifferentiated cells expressing renal progenitors markers in the 
absence of podocyte markers and of transitional cells expressing both renal progenitors 
and podocyte markers.


By using confocal microscopy, laser capture microdissection and real-time quantitative 
RT-PCR, we demonstrate here that the cellular lesions that are observed in different 
podocytopathies and crescentic glomerulonephritis are constituted of three distinct populations: 
CD133+CD24+podocalyxin-nestin- renal progenitors, CD133+CD24+podocalyxin+nestin+ 
transitional cells and CD133-CD24-podocalyxin+nestin+ cells, which represent 
differentiated podocytes.


Taken together, these results suggest that glomerular hyperplastic lesions derive from 
the proliferation of renal progenitors of the Bowman’s capsule at different stages of their 
differentiation towards mature podocytes, and reconcile apparently contradictory results 
of the literature.


Disclosure of Financial Relationships: nothing to disclose
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Unilateral Ureteral Obstruction (UUO) Induces Proximal Tubular 
Apoptosis in Neonates and Autophagy in Adult Mice, Leading to Atubular 
Glomeruli  Robert L. Chevalier, Jordan J. Minor, Katherine A. Gordon, Michael 
S. Forbes, Barbara A. Thornhill.  Department of Pediatrics, University of 
Virginia, Charlottesville, VA.


Congenital obstructive nephropathy is the major cause of chronic kidney disease 
in children, while diabetes predominates in adults. In addition to modeling obstructive 
nephropathy, unilateral ureteral obstruction (UUO) is the most widely used animal model 
of progressive renal disease: many molecular mechanisms have been elucidated in mutant 
mice. This study was designed to determine the effects of renal maturation on the renal 
response to chronic UUO. Neonatal and adult mice were subjected to sham operation or 
UUO under general anesthesia, and kidneys were harvested 7 and 14 days later for histologic 
study. Cell proliferation, cell death (TUNEL), α-smooth muscle actin (α-SMA), collagen 
(Sirius), and renal vasculature (PECAM) were quantitated by digital morphometry of 
immunohistochemical localization.


Renal growth is arrested by UUO in the neonate, while the obstructed adult kidney 
rapidly loses parenchymal mass. Whereas apoptosis predominates in the obstructed neonatal 
kidney, necrosis and autophagy (LC3B and beclin staining) are widespread in proximal 
tubules of the adult. This leads to the formation of atubular glomeruli, which is delayed 
in the neonate. Regardless of age, apoptosis and mitosis increase in dilated collecting 
ducts, which remain patent by phenotypic transition and cellular remodeling. α-SMA and 
collagen distribution is greater in the neonatal than the adult kidney. In contrast, vascular 
volume fraction is decreased in the neonate, but increased in the adult due to the relatively 
greater loss of tubular mass. We conclude that UUO promotes proximal tubular cell death 
and formation of atubular glomeruli. Tubular necrosis and autophagy lead to rapid nephron 
loss in the adult, while apoptosis slows renal growth in the neonate. Although UUO in 
the adult mouse is widely used as a model of renal fibrosis, interstitial fibrosis is actually 
more severe in the neonate. Since parenchymal loss is more severe in the adult, cellular 
antecedents of fibrosis may be of greater importance in understanding mechanisms of 
progression of renal disease.


Disclosure of Financial Relationships: nothing to disclose
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Galpha12 Regulates Several Integrins; a Potential Role in Polycystic 
Kidney Disease  Tianqing Kong,1 Daosong Xu,2 Wanfeng Yu,1 Mei Tran,1 Ayumi 
Takakura,1 Jordan Kreidberg,3 Jagesh Shah,1 Jing Zhou,1 Bradley M. Denker.1  
1Renal Division, Brigham and Women’s Hospital, Harvard Institutes of Medicine, 
Boston, MA; 2Dana Farber Cancer Institute, Boston, MA; 3Children’s Hospital, 
Children’s Hospital, Boston, MA.


Polycystic Kidney Disease is associated with aberrant integrin expression and 
localization, and the heterotrimeric G protein, Galpha12 interacts with the PC1 C terminus. 
Activating Galpha12 in MDCK cells grown in 3D collagen I gel, significantly inhibits 
tubulogenesis and leads to the formation of cystic structures. Galpha12 regulates MDCK 
cell atttachment and migration on collagen-1, the major ligand for alpha2beta1 integrins. 
When Galpha12 was activated by thrombin in PC1 over-expressing MDCK cells, the PC1-
stimulated scattering phenotype and enhanced migration and invasion was inhibited. PC-1 
silenced MDCK cells have a phenotype that is opposite to the PC1 over-expressing cells. 
MDCK cell attachment to other substrates revealed Galpha12 regulated interactions with 
laminin-1 and 5 suggesting a role for alpha6 and/or alpha3 integrin family. Microarray data 
from MDCK cells with QLalpha12 expression (constitutively active) revealed significant 
down regulation of alpha6 integrin. This was confirmed by RT-PCR and FACS analysis. 
In PC1 over-expressing MDCK cells, the adhesion and invasion on laminin-1 matrix was 
significantly higher than control cells. Thrombin activation of endogenous Galpha12 
significantly blocked these effects suggesting interaction of PC1 and Galpha12 regulation 
of alpha6 integrins. Taken together, we have identified novel Galpha12 regulation of 
epithelial cell attachment and migration through distinct integrin families. The findings in 
PC1-over expressing MDCK cells is consistent with PC1 regulation of these Galpha12-
mediated processes and identify a PC1-Galpha12 signaling pathway important in the 
pathogenesis of PKD. Our data indicates that the functional linkage between Galpha12 
and PC1 affects several integrin functions in kidney epithelial cells, and then disrupts the 
normal interaction between these cells and matrices. It may be important in the cystic 
development of kidney epithelia.


Disclosure of Financial Relationships: nothing to disclose
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Cholinergic Stimulation Ameliorates Proteinuria and Fibrosis after Warm 
Renal Ischemia in Uninephrectomized Rats  Michael M. Yeboah,1 Aaron 
Lipskar,2 Samuel Z. Soffer,2 Myron Susin,3 Christine N. Metz.4  1Elmezzi 
Graduate School of Molecular Medicine, Feinstein Institute for Medical 
Research, Manhasset, NY; 2Division of Pediatric Surgery, Schneider Children’s 
Hospital, Northshore-LIJ Health System, New Hyde Park, NY; 3Department 
of Pathology, Northshore-LIJ Health System, Manhasset, NY; 4Laboratory 
of Medicinal Biochemistry-Patient Oriented Research, Feinstein Institute for 
Medical Research, Manhasset, NY.


Introduction: Recent evidence suggests that macrophage infiltration and activation 
may contribute to renal inflammation and fibrosis following an episode of renal ischemia-
reperfusion injury (IRI). This is true for both native and transplanted kidneys but despite 
our improved understanding of the pathophysiologic mechanisms, no effective therapeutic/
preventive agents are available for clinical use. We previously showed that the rat kidney 
expresses nicotinic acetylcholine receptors (nAChRs) and that the α7nAChR is specifically 
modulated by renal IRI. We have also shown that cholinergic agonists, acting through the 
α7nAChR attenuate renal injury in an acute rat model of IRI by reducing inflammation 
within the kidney. In the present study, we hypothesized that after an episode of renal 
IRI, short-term treatment with a cholinergic agonist would lead to sustained reduction in 
inflammatory cell infiltration into the kidney and thus reduce proteinuria and renal fibrosis 
in the long-term.


Methods: Uninephrectomized rats underwent warm renal ischemia and were treated 
with either the selective α7nAChR agonist, GTS-21 (8mg/kg/day), or vehicle for 2 weeks 
and then observed for a total of 8 weeks.


Results: Treatment with the cholinergic agonist significantly reduced IRI-induced 
tubulointerstitial fibrosis and inflammation compared with vehicle-treated rats. Also the 
GTS-21 treated group showed substantially improved proteinuria and renal function as 
determined by creatinine clearance. Immunohistochemistry revealed reduced macrophage 
and lymphocyte infiltration.


Conclusion: Cholinergic stimulation decreases renal fibrosis and proteinuria by 
inhibiting renal inflammation and may provide a basis for preventing chronic renal 
failure.
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Nilotinib Attenuates the Progression of Chronic Renal Failure in 5/6 
Nephrectomized Rats  Masayuki Iyoda, Takanori Shibata, Yuki Hirai, Tadao 
Akizawa.  Division of Nephrology, Department of Medicine, Showa University 
School of Medicine, Tokyo, Japan.


Nilotinib is a second-generation tyrosine kinase inhibitor that demonstrates a 30-fold 
increase in activity against Bcr-Abl compared to imatinib, a compound that has been 
previously shown to exhibit therapeutic benefits in animal models of renal disease. In the 
current study, we investigated the role of nilotinib in the progression of established renal 
failure. Adult male SD rats were subjected to 5/6 nephrectomy or laparotomy (sham-
operated). Rats with 5/6 nephrectomy were then administered either nilotinib (60mg/kg) 


or vehicle via daily oral gavage from 2 weeks after surgery for 8 weeks. Blood pressure 
(BP), proteinuria (U-P), serum creatinine (Cr) and body weight (BW) were measured 
periodically. Renal morphological investigations were performed at sacrifice. BP and BW 
were comparable between the two treatment groups throughout the study. Following 6 
and 8 weeks of treatment, serum Cr levels in the nilotinib-treated rats were significantly 
lower than that of the vehicle-treated rats (8 weeks: 1.04 ± 0.15 vs. 0.76 ± 0.03 mg/dL, p 
< 0.05). When compared to vehicle treatment, nilotinib-treated rats demonstrated reduced 
U-P at 1 week after treatment. This reduction was maintained over the course of the study (8 
weeks: 118.20 ± 21.50 vs. 54.67 ± 9.02 mg/day, p < 0.01). Nilotinib treatment also resulted 
in a decrease in remnant kidney hypertrophy (2.09 ± 0.06 vs. 1.90 ± 0.08 g, p < 0.05), in 
addition to reduced scores of glomerulosclerosis (semiquantitative score (SEMQ-S) (0-4): 
1.57 ± 0.30 vs. 0.60 ± 0.20, p < 0.01) and tubulointerstitial damage (SEMQ-S (0-5): 3.20 
± 0.42 vs. 1.57 ± 0.23, p < 0.01). Renal cortical mRNA for collagen type I (collagen type 
I/GAPDH mRNA: 20.94 ± 4.52 vs. 10.94 ± 2.21, p < 0.05), TGF-β (5.16 ± 1.00 vs. 2.63 ± 
0.35, p < 0.05), and fibronectin (9.25 ± 1.74 vs. 4.24 ± 0.46, p < 0.01) were also significantly 
decreased in the nilotinib treated group. Nilotinib treatment significantly attenuates renal 
injury following subtotal renal ablation in rats. Our results suggest that nilotinib may prove 
useful in limiting the progression of chronic renal disease to end-stage renal failure.
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Role of mTOR Pathway in the Development of HIVAN and Its Inhibition 
as a Therapeutic Strategy  Dileep Kumar,1 Sridevi Konkimala,1 Asma Madad,1 
Insaf Ally,1 Kavitha Satranatarajan,2 Balakuntalam S. Kasinath,2 Pravin C. 
Singhal.1  1Immunology, Feinstein Institute for Medical Research, Manhasset, 
NY; 2Medicine, Texas Health Science Center, San Antonio, TX.


HIVAN is characterized by a proliferative phenotype. We asked whether 
mTOR(mammalian target of rapamycin), a central pathway for cell growth, plays a role 
in the development of HIVAN. If so, whether inhibtion of mTOR pathway will delay or 
prevent HIVAN.


Renal cortical sections of 4 weeks old FVBN and HIVAN (Tg26) mice (n=3) were 
evaluated by immunolabeling and immunobloting for the activation of mTOR pathway. Age 
and sex matched Tg26 or FVBN (4 wks old) were administered either vehicle (A, Tg26 and 
C, FVBN) or sirolimus (5 mg intraperitoneal; B, Tg26 and D, FVBN) every other day for 2 
(A1, C1 and B1, D1), 4 (A2,C2 and B2, D2) and 8 (A3,C3 and B3, D3) weeks (n=6-8, each 
group). At the end of the scheduled periods, urine and blood were collected. Renal tissues 
were harvested and processed for histology and immunohistochemistry. Both glomerular 
sclerosis and tubular dilatation were scored semiquantitatively from 0 to 3+.


FVBN mice showed only minimal labeling of renal cells for phospho-mTOR and no 
labeling for phospho-p70S6 kinase; whereas, renal cells (immunohistochemical studies) as 
well as renal tissue (Western blots) in Tg26 mice showed increased expression of phospho-
mTOR and phospho-p70S6 kinase. Vehicle treated Tg26 mice (after 4 weeks of treatment) 
showed 1-2+ glomerulosclerosis in 80% of glomeruli and 1-2+ dilatation of tubules in 70% 
of tubules; 10% of tubules showed cyst formation. On the other hand, sirolimus-treated 
Tg26 mice showed attenuated glomerular (0-1 +) and tubular lesions (0-1+) and no cyst 
formation, decreased BUN levels, and diminished urine protein:creatinine ratio at all time 
periods. Tg26 mice treated with sirolimus for 2 and 8 weeks, also showed attenuated renal 
lesions when compared with vehicle treated Tg26 mice. Control mice in groups, C and D 
series did not reveal any renal lesions.


We conclude that mTOR pathway plays a role in the pathogensis of HIVAN. Sirolimus, 
an inhibitor of the mTOR pathway, attenuated the progression of renal lesions in a mouse 
model of HIVAN.
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AGER1-Transgenic Mice Are Resistant to Inflammation, Oxidative Stress 
and Post-Injury Intimal Hyperplasia  Massimo Torreggiani, Huixian Liu, Jin 
Wu, Feng Zheng, Weijing Cai, Gary E. Striker, Helen Vlassara.  Geriatrics, 
Mount Sinai School of Medicine, New York, NY.


Advanced glycation end products (AGEs) are important mediators of diabetic 
nephropathy, cardiovascular diseases, and aging, conditions in which AGEs accumulate. 
AGER1 is extensively expressed in various cell types and multiple organs of the body and 
is critically involved in AGEs turnover including endocytosis and degradation. Furthermore, 
AGER1 functions as an antagonist of RAGE. Here we generated an AGER1 transgenic 
mouse line (AGER1-tg) under a CMV promoter. The transgene was widely expressed in 
tissues including kidney, liver, heart, lung, and spleen. The levels of AGER1 expression 
were increased by 2 to 5 times in these tissues. Transgenic mice showed decreased oxidant 
stress markers (8-isoprostane, p<0.05) and serum and tissue AGEs at baseline and after 
the high fat diet compared to wild type (WT) mice. Tissue-associated radioactivity was 
decreased by 70% in AGER1-tg mice compared to WT mice two hours after I125-AGE-BSA 
injection, suggesting a role for AGER1 in AGE disposal. We further assessed the protective 
effect of AGER1 against vascular disease using an arterial wire-injury model combined 
with an atherogenic diet. 53% of WT mice developed hyperglycemia after the atherogenic 
diet while AGER1-tg mice had a normal glucose tolerance test and only 7% of AGER1-tg 
mice showed increased blood glucose levels. After arterial wire-injury, AGER1-tg mice 
had minimal vascular lesions with negligible neointimal proliferation compared to WT 
mice which showed a prominent stenosis of the vessel lumen with an increased intima-
to-media ratio and inflammatory infiltrates. AGER1 staining revealed a strong expression 
of the receptor in the vessel wall of AGER1-tg mice while expression was decreased by 
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30-40% in WT animals; in contrast, the WT mice showed a strong staining for AGEs in all 
the cells. These data suggest that AGER1 has an important anti-AGE and antioxidant effect 
in vivo. Its expression at high levels may protect against vascular injury.


Disclosure of Financial Relationships: nothing to disclose


TH-PO810


Uric Acid Increase Fibronectin Synthesis through Up-Regulation of Lysyl 
Oxidase Expression in Tubular Epithelial Cells  Junwei Yang, Yang Zhou, 
Ruoyun Tan.  Nephrology, 2nd Affilialted Hospital, Nanjing Medical University, 
Nanjing, Jiangsu, China.


Objective: The purpose is to examine the effort of uric acid on the expression of 
lysyl oxidase(LOX) and fibronectin(FN) in the kidney of hyperuricemia mice and uric 
acid treated rat renal proximal tubule cells, and to investigate the possible mechanism of 
tubule injury induced by uric acid.Methods: Mouse hyperuricemia model was generated 
by intraperitoneal injection of uric acid. The rat renal proximal tubule cell line (NRK-52E) 
was treated with different doses of uric acid. We applied RT-PCR, western blot and indirect 
immunofluorescence to exam the expression of LOX and FN in vivo and in vitro. After 
the uric acid transporter(UAT) transfection, we applied western blot to check the LOX and 
FN expression in uric acid treated NRK-52E. We also examined the effort of LOX siRNA 
transfection on the LOX and FN expression after uric acid treatment.


Results: Intraperitoneal injection of uric acid increased the mice serum uric acid level. 
Hyperuricemia mice expressed LOX and FN in their kidneys. Uric acid significantly induced 
the NRK-52E to express pro-LOX, mature LOX and FN in a dose-dependant manner. The 
FN and LOX expression increased after transfecting NRK-52E with UAT plasmid. After the 
LOX siRNA transfection, the expression of mature LOX was inhibited; at the same time, 
the uric acid induced up-regulation of FN was inhibited.Conclusion: It suggested that uric 
acid could increase synthesis of FN through up-regulation of lysyl oxidase expression.
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Regulatory T Cells Exert Their Immunosuppressive Capacity Via Mast 
Cells in Anti-GBM Glomerulonephritis  Kathrin Eller,1 Dominik Wolf,2 
Frank Siebenhaar,3 Marcus Maurer,3 Anna M. Wolf,2 Alexander R. Rosenkranz.1  
1Internal Medicine IV – Nephrology and Hypertension, Innsbruck Medical 
University, Innsbruck, Austria; 2Internal Medicine V - Hematology and 
Oncology, Innsbruck Medical University, Innsbruck, Austria; 3Department of 
Dermatology and Allergy, Charité Berlin-Universitätsmedizin Berlin, Berlin, 
Germany.


Regulatory T cells (Treg) and mast cells (MC) both decrease anti-GBM 
glomerulonephritis (GN) by limiting the immune response in the draining lymph nodes 
(LN). Therefore, we hypothesized that these two populations might interact with each other 
via the cytokine IL-9, as has been recently shown in a skin allograft model.


We induced the autologous phase of anti-GBM GN and evaluated mice, which received 
either Treg or control cells, for the infiltration of MC and IL-9 production in LN. MC-
deficient KitW/KitW-v and Kit+/+ wild-type (wt) mice subjected to GN were evaluated for the 
infiltration of Treg to the LN. Thereafter, we tested whether Treg can overcome the lack 
of MC. To test the role of IL-9 in GN, we treated mice with an IL-9 blocking antibody and 
transferred Treg. Separately, we transferred IL-9 knock-out Treg or wt Treg.


Mice, which received 1x106 Treg before inducing GN, displayed significantly decreased 
indices of disease, increased numbers of MC and IL-9 in the LN as compared to controls. 
Equal numbers of Treg were detected in the LN of MC-deficient KitW/KitW-v and Kit+/+ 
mice after induction of GN, although MC-deficient animals had worse disease. Then, we 
evaluated whether Treg can overcome the lack of MC and transferred 5x106 Treg or control 
cells into MC-deficient KitW/KitW-v mice before inducing GN. Treg-treated KitW/KitW-v were 
not protected from GN as compared to Treg-treated wt mice. Furthermore, C57BL/6 mice, 
which received 5x106 Treg, were treated with an anti-IL-9 antibody or vehicle. By blocking 
IL-9 Treg lost their suppressive capacity and decreased the MC counts in LN. Finally, we 
found IL-9 knock-out Treg not to inhibit GN as compared to wt Treg.


In summary, we were able to provide evidence that Treg might attrack MC via IL-9 
to the LN and together decrease immune activation in anti-GBM GN thereby leading to 
protection of mice.
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A Superagonistic Monoclonal Antibody for CD28-Induced Expansion 
of Regulatory T Cells Ameliorates Experimental Mesangioproliferative 
Glomerulonephritis in Rats  Kenro Miyasato,1 Yoshitugu Takabatake,1 Junya 
Kaimori,1 Tomonori Kimura,1 Atsushi Takahashi,1 Hiroshi Kawachi,2 Xiao-Kang 
Li,3 Thomas Hünig,4 Enyu Imai,1 Hiromi Rakugi,1 Yoshitaka Isaka.2  1Department 
of Geriatric Medicine and Nephrology, Osaka University Graduate School 
of Medicine, Suita, Osaka, Japan; 2Department of Advanced Technology for 
Transplantation, Osaka University Graduate School of Medicine, Suita, Osaka, 
Japan; 3Laboratory of Transplantation Immunology, National Research Institute 
for Child Health and Development, Tokyo, Japan; 4Institute for Virology and 
Immunobiology, Universität Würzburg, Würzburg, Germany.


Naturally arising regulatory T (Treg) cells play a pivotal role in the negative control 
of a wide variety of immune responses including in the resolution of glomerulonephritis 
(GN). Accordingly, we hypothesized that a superagonistic monoclonal antibody specific 
for CD28 (JJ316), which expands and activates Treg cells in vivo, would prevent the 
pathology of experimental mesangioproliferative GN. Anti-Thy-1 glomerulonephritis was 
induced in Wistar rats by intravenous injection of monoclonal antibody 1-22-3 on day 0 
and 1 mg of JJ316 or saline was given intravenously on day 3. On day 8, we found that 
JJ316 significantly attenuated glomerular matrix deposition and proteinuria. These changes 
were accompanied by increased infiltration of FoxP+ Treg cells into glomeruli. Substantial 
numbers of glomerular macrophages were observed after treatment. Among glomerular 
macrophages, the CD163+ subset, which is known as “alternatively activated macrophage”, 
was significantly increased after treatment, suggesting that Treg cells may modulate the 
phenotype of macrophages leading to resolution of GN. We also found that there was a 
significant reduction in the mRNA levels of TNF α, which are potential contributors of 
glomerular injury, after treatment of JJ316 compared to disease group. In conclusion, 
we established a therapeutic approach to suppress the progression of glomerulonephritis 
with JJ316, and thus, the therapeutic value of this approach warrants further attention and 
preclinical studies.
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IgA from IgA Nephropathy Patients Induced CD71 Expression and 
Mesangial Proliferation in Mouse SCID Recipients  Pamella H. M. Wang,1 
Houda Tamouza,1 Meetu Tiwari,1 Laureline Berthelot,1 Florence Vende,1,2 
Francois Vrtovsnik,1,2 Renato C. Monteiro,1 Ivan C. Moura.1  1INSERM U699, 
Bichat Medical School – Paris Diderot University, Paris, France; 2Nephrology, 
Bichat Hospital, Paris, France.


IgA1 deposition in the mesangium is a hallmark of IgA nephropathy (IgAN). Our group 
has identified the transferrin receptor (TfR or CD71) as a new IgA1 receptor. We previously 
reported that CD71 expression is up-regulated in the mesangium of IgAN patients and on 
enterocytes of patients with celiac disease1,2. In addition, patient’s IgA induces CD71 
expression in cultured mesangial cells, accompanied by cell activation and proliferation3. 
Here, we studied the in vivo consequences of IgA1-CD71 interaction. Considering that 
preliminary in vitro analysis has shown that human IgA1 is able to interact with mouse 
CD71 transfectants, we decided to treat mice with patients’ and healthy donors’ IgA. IgA 
was purified by affinity chromatography using Sepharose beads coupled with jacaline 
and injected repeatedly into immunodeficient mice intravenously for 21 days. To analyse 
IgA-CD71 interaction, kidneys were harvested for immunohistochemistry. Herein, we 
observed that patient’s IgA markedly induced CD71 expression in the mesangium, which 
was accompanied by mesangial cell proliferation as evidenced by Ki-67 expression. 
Moreover, patients’ IgA increased the number of pERK- and pAKT-positive cells in the 
mesangium in comparison to control IgA. We next analyzed whether altered glycosylated 
IgA1 could stimulate CD71 expression in vivo. For that, immunodeficient mice received 
hypogalactosylated IgA1 obtained by treatment of polymeric IgA1 myeloma with 
neuraminidase and galactosidase. Hypogalactosylated IgA1 was also able to induce CD71 
expression and mesangial cell proliferation. In conclusion only patients’ IgA or abnormally 
glycosylated IgA1 upregulated CD71 expression in vivo in a process associated with 
mesangial cell activation and proliferation.


1 Moura, I.C., et al. J Exp Med, 2001. 194(4): p. 417-25.
2. Matysiak-Budnik, T. et al. J Exp Med, 2008. 205(1):p. 143-54.
3. Moura, I.C., et al. J Am Soc Nephrol, 2005. 16(9): p. 2667-76.
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Plasma Cytokine Profile in Children with Relapse Minimal Change 
Nephrotic Syndrome: Elevation of Plasma Interleukin-5 and Tumour 
Necrosis Factor-alpha  Wee-Song Yeo,1 Chang-Yien Chan,1 Tarun K. 
Maheshwari,1 Marcus J. F. Ong,1 Yi-Kang Ng,1 Ee-Ling Ng,1 Subhra K. 
Biswas,2 Hui-Kim Yap.1  1Pediatrics, Yong Loo Lin School of Medicine, National 
University of Singapore, Singapore; 2Immunology, A-Star SIgN, Singapore.


Minimal change nephrotic syndrome (MCNS) is thought to be a Th2 cytokine disease. 
Our previous studies have shown that both interleukin-13 (IL-13) gene expression and 
intracellular production of IL-13 were upregulated in CD4+ and CD8+ T-cells from 
patients with relapse MCNS. This study aimed at investigating the cytokine profiles in 
MCNS patients during relapse and remission, in order to enhance our understanding of 
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disease pathogenesis. Plasma cytokine profiles were analyzed using multiplex suspension 
bead array system on paired samples from 9 nephrotic children aged 4 to 21 years with 
steroid-sensitive nephrotic syndrome in relapse and remission. Nine age-matched healthy 
controls were included for comparison. Of the 27 cytokines analyzed, plasma platelet-
derived growth factor-BB (PDGF-BB), interleukin (IL)-1 receptor antagonist (IL-1RA), 
IL-4, IL-5, IL-7, IL-6, IL-8, interferon-gamma (IFN-γ) and tumor necrosis factor-α (TNF-α) 
were significantly increased in MCNS relapse compared to controls (p<0.05). However, 
age-adjusted pairwise comparison showed that only plasma levels of IL-5 and TNF-α 
were significantly higher in patients in relapse (12.03±2.08 pg/ml and 64.54±12.93 pg/ml) 
compared to remission (6.16±0.90 pg/ml and 29.40±5.23 pg/ml) and controls (5.16±0.66 
pg/ml, 24.00±4.14) respectively (p<0.03). Additionally, there was no significant difference 
between MCNS remission and controls. In conclusion, this novel finding of increased 
IL-5 production during relapses in children with MCNS further support Th2 polarization 
in this disease. IL-4, IL-5 and IL-13 are found in a gene cluster, regulated coordinately by 
GATA-3. Increased TNF-α levels could be explained as an epiphenomenon of infection that 
triggers relapse in MCNS. Understanding the underlying immunological mechanisms in 
the pathogenesis of MCNS will enable the design of more targeted therapy in this disease, 
avoiding the adverse effects of current immunosuppressive therapy.
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The Role of RIP2 in Experimental Crescentic Glomerulonephritis  Todd 
Fairhead, Kaede Takami.  Kidney Research Centre, Department of Medicine, 
Ottawa Hospital Research Institute, University of Ottawa, Ottawa, ON.


Cresentic glomerulnephritis (CGN) is associated with immune-mediated glomerular 
inflammation. Upon activation, T helper cells play a central pathogenic role in CGN 
by directing a both a Th1-type delayed hypersensitivity response as well as a newly 
recognized Th17-type inflammatory response. Receptor interacting protein-2 (RIP2) is 
necessary for NF-κB activation after bacterial peptidoglycan stimulation of the pattern 
recognition receptors NOD1 and NOD2 in antigen presenting cells, but also may play a 
role in NF-κB signaling and activation of T cells. Our previous work showed that RIP2-
/- mice with experimental autoimmune encephalitis had exacerbated disease as compared 
to wild type controls with a greater number of pathogenic IL-17-secreting (Th17) T cells. 
We hypothesize that RIP2 modulates NF-κB signaling in T cells, thereby influencing renal 
injury in experimental CGN. We induced CGN in both wild-type and RIP2-/- mice by 
pre-immunizing animals with sheep IgG in complete Freund’s adjuvant followed 7 days 
later by injection of nephrotoxic serum. We found that RIP2-/- mice have an accelerated 
mortality rate as compared to wild-type controls with a median survival of 2 days vs. 3.5 
days (n= 4 per group, p<0.05). Histopathology of both wild-type and RIP2-/- mice at the 
time of death showed similar findings of increased cellularity within the glomeruli and 
associated tubulointerstitial injury and massive proteinuria. Preliminary results in a non-
lethal model of nephrotoxic serum nephritis suggest that RIP2-/- mice get at least as sick 
as wild-type controls with both groups developing increased serum creatinine and heavy 
proteinuria. Thus, RIP2 deficiency accelerates mortality in CGN and may enhance renal 
disease in non-lethal nephrotoxic serum nephritis. These studies suggest RIP2 plays an 
important role in the development of T cell-mediated autoimmune disease.
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IFNγ and IL-17 Have Contrary Effects on Th1- and Th17-Cell-Attracting 
Chemokines  Hans-Joachim Paust, Jan-Hendrik Riedel, Jan-Eric Turner, Anett 
Peters, Oliver M. Steinmetz, Rolf A. K. Stahl, Ulf Panzer.  III. Medizinische 
Klinik, Universitaetsklinikum Hamburg-Eppendorf, Hamburg, Germany.


We have recently shown that in addition to Th1 (IFNγ) -mediated immune response 
IL-17, produced by Th17 cells, contributes to renal tissue damage in experimental 
glomerulonephritis. Using multicolor FACS analysis, we found that renal IFNγ-producing 
Th1 cells strongly express the chemokine receptor CXCR3, whereas IL-17-producing Th17 
cells predominantly express CCR6.


Little is known to date about the time course of Th1 and Th17 cell infiltration, and their 
potential interactions in immunologically mediated renal disease. Therefore, we analyzed 
their renal trafficking in a time kinetic over 21 days in the mouse model of nephrotoxic 
nephritis (NTN). Peak levels of Th1 and Th17 cells (10 % and 5 %, respectively) could be 
detected at day 7 after induction of NTN. To study the interaction of Th1 and Th17 cells, we 
examined the in vitro effects of their effector cytokines IFNγ and IL-17 on the expression of 
the CXCR3 ligand CXCL10, and the CCR6 ligand CCL20 in mouse mesangial cells (MCs) 
and tubular epithelial cells (TECs). IL-17 induced the expression of CCL20 in MCs and 
TECs which potentially enhances recruitment of CCR6-positive Th17 cells and suggests 
a positive feedback loop. Interestingly, IFNγ-induced mRNA and protein expression of 
CXCL10 was synergistically increased by IL-17. In contrast, however, IL-17-induced 
expression of CCL20 was suppressed by addition of IFNγ.


These data show that during experimental glomerulonephritis both, IFNγ- and IL-17-
producing T cells are recruited into the kidney. While IL-17 potentially enhances Th1 cell 
infiltration, IFNγ may reduce the IL-17-producing Th17 cell population. This negative 
feedback may be important in limiting immune-mediated kidney injury.
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Prevention of Kidney Injury and Preservation of Renal Function by 
Oxytocin in Anti-Glomerular Basement Membrane Antibody-Associated 
Glomerulonephritis  Gabriela E. Garcia, Luan D. Truong, Lili Feng.  Medicine, 
Baylor College of Medicine, Houston, TX.


The neurohypophysial hormone oxytocin (OT) in addition to its reproduction-related 
functions, facilitates wound healing, modulates immune and inflammatory processes and 
is a regulator of natriuresis and blood volume. OT receptors are present in heart, kidney 
and macrophages. We examined cellular and molecular mechanisms of kidney damage 
to determine the role of oxytocin in a model of anti-GBM GN using recombinant OT 
(rOT). Twenty four after the induction of anti-GBM GN we started treatment with rOT 
or vehicle and rats were euthanized at day 8. We found in the control group a prominent 
glomerular proliferation and necrotizing lesion that were markedly decreased in rOT treated 
group (p<0.001 and p<0.02, respectively). As a result of the attenuation of kidney injury, 
proteinuria was prevented and the serum creatinine levels were significantly lower in the 
treated group (p<0.01). No differences in the blood pressure, heart rate and the levels 
of sodium in serum and urine were observed between the control and treated groups. 
Interestingly, quantitative study indicates no difference in the infiltration of inflammatory 
cells between the groups. Then, we examined the expression of cytokines/chemokines: 
induction of anti-GBM GN led to similar expression of MDC/CCL22 and MCP-1/CCL2, 
in control and rOT treated groups. Notably, greater expression of anti-inflammatory 
cytokines IL-1 receptor antagonist and TGF-β was found in rOT treated group. In in vitro 
studies we found that oxytocin in the presence of pro-inflammatory mediators does not 
modify the increased expression of IL-1 cytokines in peritoneal macrophages. However, 
enhanced expression of IL-1 receptor antagonist was observed in macrophages stimulated 
with pro-inflammatory mediators in the presence of oxytocin. These results suggest that 
oxytocin modulates renal injury by altering expression of anti-inflammatory cytokines in 
the kidney and that oxytocin may preserve the normal glomerular structure.
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Viral Double-Stranded RNA and B-DNA Activate Glomerular Endothelial 
Cells Via MyD88-Independent Cytosolic RNA and DNA Recognition 
Pathways  Holger Hagele,1 Ramanjaneyulu Allam,1 Christoph Reichel,2 Fritz 
Krombach,2 Hans-Joachim Anders.1  1Medizinische Poliklinik, University of 
Munich, Munich, Germany; 2Walter Brendel Centre of Experimental Medicine, 
University of Munich, Munich, Germany.


How viral infections trigger glomerulonephritis remains largely unknown. Viral double 
stranded RNA and non-CpG (B-) DNA were reported to aggravate immune complex 
glomerulonephritis by activating systemic type I interferon signaling, B cell proliferation, 
suppression of regulatory T cells and by enhancing glomerular inflammation. We 
hypothesized that glomerular inflammation was not only triggered by systemic immunity but 
also by initiating local innate antiviral immunity via ligation of RNA and DNA recognition 
receptors at the glomerular cell level, e.g. in glomerular endothelial cells (GEnC). Poly 
I:C RNA and B-DNA activated cultured GEnC independent of endosomal acidification 
or MyD88 but requiried cationic lipids faciliting the intracellular uptake into GEnC via 
clathrin-dependent endocytosis. RIG-1- but not MDA5-specific s.i.RNA prevented poly I:C 
RNA-induced GEnC activation but siRNA for the recently discovered B-DNA receptor DAI/
ZBP1 did not affect B-DNA effects in GEnC. GEnC produced IL-6, CCL2, CCL5, CXCL10, 
IFN-α, and IFN-β. The latter did not activate GEnC in an autocrine-paracrine manner as 
previously described for viral nucleic acid-activated dendritic cells or mesangial cells. In 
addition to cytokine release B-DNA activated GEnC to express the adhesion molecules 
VCAM and ICAM and increased microvascular leukocyte adhesion in vivo. In addition, 
poly I:C RNA and B-DNA increased the albumin permeability of GEnC monolayers. Thus, 
complexed viral dsRNA and B-DNA activate GEnC to produce inflammatory cytokines, 
chemokines, and type I interferons, to express adhesion molecules, and to induce apoptosis 
independent of MyD88 via different cytosolic recognition pathways. This mechanism might 
contribute to viral infection-induced glomerulonephirtis.
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Resolution of Renal Inflammation: A New Role for IKK2/NF-kappa 
B in Nephrotoxic Nephritis  Chen Yao,1 Catherine Meyer-Schwesinger,1 
Karl Ziegelbauer,2 Ulf Panzer,1 Rolf A. K. Stahl,1 Friedrich Thaiss,1 Gunther 
Zahner.1  1III. Medical Department, Univ. Hospital, Hamburg, Germany; 2Bayer 
HealthCare, Leverkusen, Germany.


In renal tissue injury, activation of the transcription factor NF-kappa B has a central role 
in the induction of pro-inflammatory gene expression, which are involved in the development 
of progressive renal disease. The function of NF-kappa B during the switch from the 
inflammatory process toward resolution or healing is, however, far less characterized.


In this study we assessed the time-dependent activation and function of NF-kappa B 
in nephrotoxic serum nephritis (NTN) model in C57Bl6-mice which is characterized by 
an early inflammatory phase followed by complete resolution, with a special focus on the 
resolution process.


At different time points after disease induction kidneys were harvested for 
morphological examination, chemokine expression analysis and to determine NF-kappa 
B activation. In additional experiments mice were treated with a selective IKK2-inhibitor 
(Br J Pharmacol. 2005;145:178) either before or after the induction of NTN.
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Our experiments demonstrate a biphasic activation of NF-kappa B in the NTN model 
of glomerulonephritis in mice with severe glomerular lesion, infiltration of inflammatory 
cells and increased levels of blood urea nitrogen and proteinuria. Pre-treatment of mice 
with the selective IKK2 inhibitor before the induction of NTN showed almost complete 
resolution of renal inflammation and near normal proteinuria during a 14 days observation 
period when compared with non-treated animals. However, delayed treatment with the 
IKK2-inhibitor up to day 2 or day 4 significantly reduced kidney function, increased 
albuminuria, prolonged renal inflammatory cell infiltration and reduced survival when 
compared with non-treated NTN animals at day 14.


In conclusion our studies indicate that NF-kappa B activation during the resolution 
process of NTN via the canonical IKK2-pathway has critical in vivo functions in 
immunologically mediated renal disease by downregulating inflammation during the 
resolution period and sheds further evidence that inhibition of NF-kappa B in clinical 
relevant inflammatory diseases needs further assessment.
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HLA-DRB1*15 Allele Is Found in 93% of African American Patients 
with PR3-ANCA Vasculitis  Yali Cao,1 Jiajin Yang,1 Susan L. Hogan,1 John 
L. Schmitz,2 Carolina E. Jennette,1 Yichun Hu,1 John D. Vrnak,2 Gloria A. 
Preston,1,2 J. Charles Jennette,2,1 Ronald J. Falk.1,2  1UNC Kidney Center, UNC-
CH; 2Pathology, UNC-CH, Chapel Hill, NC.


ANCA vasculitis is uncommon in African Americans (AA) (only 55 of 542 patients in 
our southeastern USA cohort). Compared to Caucasians(n=449), AA patients are younger 
(51±20 vs 58±18y, p=0.009), have a higher incidence of MPO-ANCA (69% vs 51%, p=0.01), 
are more resistant to initial therapy (40% vs 22%, p=0.007), and have a lower incidence 
of disease remission (60% vs 78%, p=0.007). AA also have a shorter median time from 
diagnosis to dialysis (5 vs 14m, p=0.008).


HLA genotype was determined in 38 AA patients and 45 Caucasian ANCA patients. The 
HLA-DRB1*15 allele frequency of AA patients was greater than that reported in AA general 
population(www.allelefrequencies.net)(26% vs 15%, p=0.005). The frequency of the allele 
was also higher in Caucusian ANCA patients than in the general Caucasian population(16% 
vs 9%, p=0.04). No other substantial HLA-DRB1 allele associations were found.


Strikingly, the DRB1*15 allele was observed more frequently in AA patients with PR3-
ANCA(93%) than MPO-ANCA patients(13%, p<0.0001)(Table 1). AA PR3-ANCA patients 
are 42.6 times more likely(95%CI: 6-327) than the AA general population(156/631=25%) 
to have the DRB1*15 genotype. No DRB1*15 differences were observed in Caucasian 
patients in regards to ANCA phenotype(29% vs 24%, p=0.74).
Table 1


PR3-ANCA patients MPO-ANCA patients
Caucasian AA Caucasian AA


DRB1*15 allele 8/28(29%) 14/15(93%) 4/17(24%) 3/23(13%)
AA patients with the DRB1*15 allele were different clinically compared to those 


without the allele, with more upper respiratory involvement(53% vs 19%, P=0.04)and less 
kidney-limited disease(0% vs 43%, P=0.002).


The theory of autoantigen complementarity predicts that proteins complementary to the 
autoantigen incite disease. Based on the HLA Ligand/Motif Database, DRB1*15 is predicted 
to bind complementary-PR3138-169 peptide with very high affinity(KI, 74:1159).


Despite the small population size, it appears that HLA-DRB1*15 expression is pivotal 
in the immunopathogenesis of disease in the AA PR3-ANCA patients. AA patients appear 
to have more aggressive disease.
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An Assessment of Bone Morphogenetic Protein-7 in Female NZBW F1/J 
Mice on Development of Renal Disease and Overall Lifespan  Melissa M. 
Haskell, Elizabeth P. Goad, Craig Flory, Susan Wood, Alisia Jezierny, Denis 
Schrier.  PreClinical Research, Stryker Biotech, Hopkinton, MA.


The purpose of this study was to determine whether twice-weekly intraperitoneal 
injection of bone morphogenetic protein-7 (BMP-7) affected development of renal disease 
and lifespan in NZWB F1/J mice, a model of systemic lupus erythematosus. Fourteen 
17-week old female NZBW F1/J mice were split into treated and control groups. Treated 
mice were given 300 µg/kg BMP-7 in 200µL IP twice weekly for 26 weeks. Baseline Cr 
was normal in all mice before start of dosing. About 13 weeks later, BUN, Cr, and urine 
protein/Cr ratio were analyzed. At 26 weeks, GFR was measured by Gd-DTPA assay on the 
2 remaining controls and 6 remaining treated mice, two of whom died or were euthanized 
during the GFR. After necropsy, all kidneys were examined histologically. Lifespan in 
treated mice averaged 34.2 days (25%) longer than controls, with 6 of 7 treated mice alive 
at the end of 183 days vs. 2 of 7 controls. The two remaining controls had an average 
GFR of 26 mL/min/kg; the 4 treated mice had an average GFR of 7.35mL/min/kg. Urine 
protein/Cr ratio at the mid-point of dosing averaged 4.96 for controls and 2.85 for treated 
mice. BUN was 72% higher in control mice at the mid-point of dosing and 29% higher in 
the controls at the end of dosing. Cr was 56% higher in control mice at the mid-point of 
dosing but was not significantly different at the end of dosing. Microscopically, kidneys 
from 5 of 7 control mice had diffuse mild to marked tubule dilation and glomerulopathy; 
two of 7 treated mice that died early had similar kidneys. Kidneys from the two control 
mice that survived to study end and kidneys of the 5 of 7 surviving treated mice had mild 
corticomedullary periarteriolar lymphoid aggregates consistent with lupus, but either 
no or minimal tubule and glomerular findings. These results indicate that BMP-7 shows 
promise for treatment of renal disease and increasing lifespan in mice with lupus. Lower 


BUN, Cr, and urine protein/Cr ratios correlate with the more normal renal histology. 
Further studies are necessary to explore the relationship between BMP-7 and mitigation 
of renal disease of SLE.
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The TIR8 Gene Prevents Hydrocarbon Oil-Induced Lupus Nephritis 
by Suppressing Toll-Like Receptor 7 Signaling  Maciej Lech,1 Veronika 
Skuginna,1 Jing Gong,2 Tiandi Wei,2 Alberto Mantovani,3 Hans-Joachim Anders.1  
1Medizinische Poliklinik, University of Munich, Munich, Germany; 2Center for 
NanoScience and Department for Earth and Environmental Sciences, University 
of Munich, Munich, Germany; 3Istituto Clinico Hum, Anitas and Fondazione 
Humanitas per la Ricerca, Rozzano, Italy.


Multiple genetic factors contribute to the clinical variability of spontaneous systemic 
lupus erythematosus (SLE) but their role in drug-induced SLE remains largely unknown. 
Hydrocarbon oil-induced SLE depends on mesothelial cell apoptosis and Toll-like receptor 
(TLR)-7-mediated induction of type I interferons. Hence, we hypothesized that TIR8/
SIGIRR, an endogenous TLR inhibitor, prevents oil-induced SLE.


We compared the phenotype of pristane-injected Tir8-/- and Tir8+/+ C57BL/6 mice 
and created a structural model of SIGIRR-TLR7 interaction.


Tir8-/- mice expressed higher levels of IFN- -dependent Mx1 and TNF-α in peritoneal 
fluids 4 weeks after pristane injection. Lack of Tir8 was associated with activation of spleen 
CD11c+ DC as shown by surface CD40 and mRNA expression of MX-1, TNF, IL-12, 
BAFF, and BCL-2. Spleen cell counts of CD4-/CD8- ‘autoreactive’ T cells and B220+ 
B cells were increased in Tir8-/- mice. Serum autoantibody analysis revealed that Tir8-
deficiency specifically enhanced the production of rheumatoid factor (from 4 months of 
age) and anti-snRNP IgG (from 5 months of age) while anti-Smith IgG or anti-dsDNA IgG 
were independent of the Tir8 genotype. This effect was sufficient to significantly aggravate 
lupus nephritis in Tir8-deficient mice. Structure model prediction identified the BB-loop of 
SIGIRR’s intracellular TIR domain to interact with TLR7 and MyD88. BB-loop deletion 
was sufficient to completely abrogate SIGIRR’s inhibitory effect on TLR7 signaling.


TIR8/SIGIRR protects from hydrocarbon oil-induced lupus via suppressing the 
TLR7-signaling.
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Role of Altered Oncostatin-M (OSM) Expression in the Hypercholesterolemia 
of an IL-13 Overexpression Rat Model of Minimal Change Nephrotic 
Syndrome (MCNS)  Chang-Yien Chan,1 Tarun K. Maheshwari,1 Lauretta D. 
Low,1 Jinmiao Chen,2 Celine Prakash,2 Caroline G. L. Lee,1 Henry H. Yang,2 
Hui-Kim Yap.1  1Pediatrics, National University of Singapore, Singapore; 
2Bioinformtaics, A-Star SIgN, Singapore.


We have previously shown that rats overexpressing IL-13, developed MCNS with 
hypercholesterolemia, which correlated with serum IL-13 levels. This study aimed to 
examine the molecular pathways affecting cholesterol metabolism in this model. RNA was 
isolated from liver tissue of 6 control rats and 6 IL-13 transfected rats with MCNS, and 
whose serum cholesterol>3.10 mmol/L. This was reverse transcribed and hybridized into 
Illumina Rat Ref12 microarray chips. The raw intensity values of the array were extracted 
via BeadStudio for analysis. The preprocessed data was normalized by Cross-Correlation 
method. Differentially expressed genes were selected based on criteria of >2-fold change 
and coefficient of variance <0.2. Gene ontology and pathway analysis were carried out 
using MetaCoreTM. Out of 13,517genes differentially expressed, 778 genes showed 
>2-fold change in expression. Pathway analysis of hepatic gene expression in the 6 IL-
13-transfected rats with hypercholesterolemia showed down-regulation of JAK2, STAT5, 
OSM and downstream molecules like LIFR, SHP-2, MAP kinases and LDLR (Fig.1). 
Additionally, there was significant up-regulation of key molecules in cholesterol metabolism 
like SREBP, ACLY, HMGCoAR, CYP7A1 compared to controls. This study suggests that 
in the IL-13 overexpression model of MCNS, diminished clearance of cholesterol from 
serum could result from inhibition of LDLR transcription, a key molecule in the hepatic 
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uptake of cholesterol, following downregulation of OSM expression via the JAK2-STAT5 
pathway. This was associated with increased hepatic gene expression of SREBP, CYP7A1 
and HMGCoA, suggesting that intracellular cholesterol was depleted.
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Toll Like Receptor 9 Ligation Ehances Experimental Crescentic 
Glomerulonephritis  Shaun A. Summers, Oliver Steinmetz, Richard A. 
Kitching, Stephen Holdsworth.  Department of Medicine, Monash University, 
Melbourne, VIC, Australia.


Toll like receptors (TLR), recognise pathogen associated molecular patterns and signal 
to the innate and adaptive immune responses promoting host defence. DNA sequences 
common to bacteria and viruses are known to ligate TLR9 which initiates a cascade 
promoting host immunity. We hypothesised that TLR9 ligation would enhance host systemic 
immunity and facilitate subsequent renal injury.


We administered a TLR9 ligand (repeat CpG sequences) and sheep anti-mouse 
glomerular basement membrane (GBM) globulin to C57BL/6 wild type (WT) and TLR9-


/- mice. Autologous kidney injury and systemic immune responses were assessed after 
21 days.


Functional and histological renal injury was significantly attenuated in TLR9-/- mice. 
Crescentic injury (10±2% vs. 37±4% in WT mice, p<0.001) and interstitial injury were 
less severe in TLR9-/- mice. Albumin:creatinine ratio (0.5±0.2 mg/mmol/l vs.1.3±0.3 mg/
mmol/l, p<0.05) and serum creatinine (22±1µmol/l vs. 25±1µmol/l, p<0.05) were also 
decreased in TLR9-/- mice. Glomerular macrophage (0.9±0.1 cells/ glomerular cross-
sections (c/gcs) vs. 1.8±0.1 c/gcs, p<0.001) and CD4+ T cell recruitment (1.0±0.1 c/gcs 
vs. 1.9±0.3 c/gcs, p<0.01) were reduced in TLR9-/- mice. Kidney mRNA expression of key 
Th1 effectors; TNFα, IL-1β and RANTES/CCL5, and the Th17 master regulator, RORγt, 
were all significantly decreased in TLR9-/- mice.


Analysing systemic immune responses to the nephritogenic antigen demonstrated 
that splenocytes from TLR9-/- mice produced less IFN-γ (47±21pg/ml vs. 706±338pg/ml, 
p<0.05), IL-2 (32±9pg/ml vs.100±18pg/ml, p<0.01) and IL-17A (52±6pg/ml vs.83±13pg/
ml, p<0.05) compared to WT controls, IL-4 and IL-10 production was equivalent. Humoral 
immune responses measured by serum antigen specific antibody levels were decreased in 
TLR9-/- mice in particular the Th1 dependant IgG2c and IgG3 sub-type.


TLR9 ligation enhances systemic Th1 and Th17 immune responses and subsequent 
functional and histological injury in experimental crescentic glomerulonephritis. These 
results suggest that TLR9 inhibition offers potential as a therapeutic target in renal 
inflammation.
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A Role for Autoantigen Complementarity in the Induction of Autoimmune 
Glomerulonephritis  John Reynolds,1 Gloria A. Preston,2 Peter Hewins,2 Donna 
Bunch,2 Michael Brown,2 Aleeza Roth,2 J. Charles Jennette,2 H. Terence Cook,1 
Charles D. Pusey,1 Ronald J. Falk.2  1Renal Section, Division of Medicine, 
Imperial College London, United Kingdom; 2UNC Kidney Center, Division of 
Nephrology, University of North Carolina, Chapel Hill, NC.


Autoantigen complementarity is a theory implicating complementary proteins 
as initiators of autoimmune disease (Nat Med,10:2004). The immunogen that begins 
the sequence of events leading to autoimmunity is not the autoantigen, but rather its 
complementary (anti-sense) peptide, which initiates production of antibodies that in 
turn elicit an anti-antibody response (anti-idiotypic). Anti-idiotypic antibodies then react 
with the autoantigen. Recent studies identified an immunodominant peptide [pCol(24-
38)] from the N-terminus of rat α3(IV)NC1, which is a major nephritogenic B and T 
cell epitope in experimental autoimmune glomerulonephritis in the WKY rat (Clin Exp 
Immunol,155:2008). The aim of this study was to determine whether a complementary 
peptide to the immunodominant peptide of α3(IV)NC1 was capable of inducing crescentic 


nephritis. Groups of WKY rats were immunized with immunodominant (sense) peptide 
(n=16) (FTRHSQTTANPSCPR), anti-sense peptide (n=20) (FRAGRIGCGLTVSSE), and 
scrambled peptide (n=16) (RFCTGVEGASIRSLG) as a control. Animals immunized with 
the sense peptide developed albuminuria, and severe glomerulonephritis with crescent 
formation (42% segmental necrosis/crescent formation) by week 6 after immunization. 
Animals immunized with the anti-sense peptide developed albuminuria and severe 
glomerulonephritis (32% segmental necrosis/crescent formation) by week 8 after 
immunization. Strikingly, anti-sense immunized rats developed antibodies reactive with 
purified rat GBM NC1 hexamers by western blot analysis. Animals immunized with the 
scrambled peptide did not develop disease. These results demonstrate that an anti-sense 
peptide generated from the anti-sense DNA strand of pCol(24-38) is capable of inducing 
crescentic nephritis in the WKY rat. This work supports the idea that autoimmune 
glomerulonephritis can be initiated through an immune response against a peptide that is 
anti-sense or complementary to the autoantigen.
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Identification of a Novel Autoantigen by Screening of a Kidney cDNA 
Library with Serum of Membranous Nephropathy Patients  Fabrizio 
Cavazzini, Riccardo Magistroni, Luciana Furci, Marco Leonelli, Giulia Ligabue, 
Valentina Lupo, Vittorio Albertazzi, Alberto Albertazzi.  Division of Nephrology, 
University of Modena and Reggio Emilia, Modena, Italy.


PURPOSE: An autoimmune condition is suspected in Membranous Nephropathy (MN) 
in which some glomerular structures are targeted by patient antibodies; we do not know 
yet the target protein (or proteins) putatively involved and responsible for the disease: the 
aim of this work is to identify these proteins by screening a lambda-phage library using 
patient serum pools.


METHODS: We set up the following three pools of sera: (i) from 15 MN patients, (ii) 
from 15 non-MN renal patients (4 with diabetic nephropathy, 4 with focal glomerulosclerosis, 
4 with type I membranoproliferative glomerulonephritis, 3 with minimal change disease), 
and (iii) from 15 healthy individuals. A commercial cDNA phagemide library (from healthy 
kidney whole mRNA) was screened using the above described pooled sera, in order to 
detect positive signals following antigen-antibody recognition.


RESULTS: We detected one phagemide clone expressing a protein which was shown to 
be targeted by the antibodies of the pooled MN sera only. Control sera were both negative. 
The cDNA insert carried by the phagemide was subsequently sequenced. In particular, by 
comparing the sequence we isolated with a human DNA database, a complete matching 
with the synaptonemal complex protein 65 (SC65), also known as No55, was found.


CONCLUSIONS: Anti-No55 autoantibodies could be involved in MN pathophysiology 
as we observed through analysis of sera from affected patients. Considering the invasiveness 
and the risks associated with renal biopsies, simple or non-invasive methods such as blood 
sampling would be advisable. The identification of candidate patient autoantibodies targeting 
renal self proteins, might therefore help revealing new pathogenetic mechanisms of MN 
and, eventually, developing new diagnostic methods.
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Mechanisms of Aberrant Glycosylation of IgA1 in Patients with IgA 
Nephropathy (IgAN)  Hitoshi Suzuki,1,2 Milan Raska,1,3 Zina Moldoveanu,1 
Bruce A. Julian,1 Robert J. Wyatt,4 Richard P. Lifton,5 Yasuhiko Tomino,2 Jiri 
Mestecky,1 Ali G. Gharavi,6 Jan Novak.1  1Univ. of Alabama at Birmingham, 
Birmingham, AL; 2Juntendo Univ. School of Medicine, Tokyo, Japan; 3Palacky 
Univ., Olomouc, Czech Republic; 4Univ. of Tennessee, Memphis, TN; 5Howard 
Hughes Med. Inst., Yale Univ., New Haven, CT; 6Columbia Univ., New York, 
NY.


IgA1 O-glycans are galactose (Gal)-deficient in IgAN, but mechanism(s) of this aberrant 
glycosylation is not fully understood. IgAN is frequently associated with upper respiratory 
tract infections; thus, pro-inflammatory cytokines may be involved. IgA1 secreted by 
cells from patients with IgAN (IgAN cells), but not from controls, is Gal-deficient IgA1 
(Gd-IgA1), with O-glycans with sialylated or terminal N-acetylgalactosamine (GalNAc) 
present throughout the Golgi apparatus. This aberrancy was associated with decreased 
β1,3-galactosyltransferase (C1GALT1) and elevated α2,6-GalNAc-sialyltransferase 
II (ST6GALNACII) enzyme activities in IgAN cells. To confirm the roles of these 
glycosyltransferases in the production of Gd-IgA1, we used siRNA to knock-down 
expression of C1GALT1 and ST6GALNACII genes. Knock-down of C1GALT1 increased 
Gd-IgA1 (from 31% to 44% in IgAN cells, P<0.0001, and from 12% to 16% in cells 
from controls, P=0.0035). Conversely, galactosylation of IgA1 O-glycans increased by 
15% (P=0.0033) after knock-down of ST6GALNAII in IgAN cells. To test whether early 
sialylation blocks galactosylation of terminal GalNAc on IgA1, we measured the levels 
of galactosylation with and without prior enzymatic sialylation using Golgi-enriched 
preparations from IgAN cells. The prior enzymatic sialylation of terminal GalNAc reduced 
subsequent galactosylation. Furthermore, several cytokines, including IL-2, IL-4, and IL-6 
increased Gal-deficiency of IgA1 secreted by IgAN cells, by decreasing C1GALT1 and 
increasing ST6GALNACII activities. In summary, we confirmed the roles of C1GALT1 
and ST6GALNACII in the production of Gd-IgA1, and their competition for the shared 
substrate - terminal GalNAc. Thus, premature sialylation may lead to Gal-deficiency of 
IgA1 O-glycans and may be regulated by cytokines.
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Up-Regulation of Lymphocyte Cosmc Expression Could Reverse the 
Aberrant O-Glycosylation in IgA Nephropathy  Wei Qin, Linshen Xie, 
Junmin Fan.  Division of Nephrology, West China Hospital, Sichuan University, 
Chengdu, Sichuan, China.


Objective: IgA1 aberrant O-glycosylation is one of the main pathogeneses of IgA 
nephropathy (IgAN), and the core I β3-Gal-T-specific molecular chaperone (Cosmc) 
expression of IgAN patients was significantly suppressed by external agents. This study 
tried to clarify whether up-regulation of Cosmc expression could reverse the IgA1 aberrant 
O-glycosylation.


Method: Ten IgAN patients and eight normal controls were recruited. Lymphocytes 
of them were isolated and cultured successfully. Cells were treated with RPMI-1640 + 
PWM and lipopolysaccharide (LPS) with or without 5-azacytidine (5-AZA) for 7days. 
Cosmc mRNA and protein expression levels were measured by real-time RT-PCR and 
Western blot respectively. IgA1 and glycosylation level were determined by ELISA and 
VV lectin-binding method. Correlation analysis was performed between Cosmc expression 
levels and IgA1 glycosylation level.


Results: Cosmc mRNA expression and IgA1 O-glycosylation level in IgAN patients 
was significantly lower than normal controls at baseline (p<0.05). After RPMI-1640 
medium culture the Cosmc expression was remarkably increased along with a reverse 
of glycosylation level. However, co-culture with LPS could obviously inhibit the Cosmc 
expression and increase the IgA1 secretion, which resulted in a significantly increase in 
IgA1 aberrant glycosylation. When 5-azacytidine was added, the Cosmc expression level 
increased significantly along with a decrease of IgA1 secretion, leading to a decrease of 
aberrant glycosylation level,which reach a statistical significence at 7th day (p=0.027).


A significant positive correlation the expression of Cosmc and O-glycosylation was also 
found between the Cosmc expression and IgA1 glycosylation level (r=0.83, P<0.001).


Conclusion: 5-AZA can up-regulate the Cosmc expression and reverse the IgA1 
aberrant O-glycosylation level.
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Macrophage Wnt7b Is Critical for Kidney Repair and Regeneration  Bing 
Li,1 Shuei-Liong Lin,1 Thomas E. Hudson,1 Andrew P. McMahon,1 Jie Zheng,3 
Andrew P. McMahon,1 Richard A. Lang,2 Jeremy S. Duffield.1  1Medicine, 
Brigham & Women’s Hospital and Harvard Medical School, Boston, MA; 
2Visual Sciences and Developmental Biology, Cincinnati Children’s Hospital, 
Cincinnati, OH; 3Department of Structural Biology, St Jude’s Children’s 
Hospital, Memphis, TN.


Macrophages are required for tissue homeostasis through their role in regulation of 
the immune response and the resolution of injury. Here we show, using the kidney as a 
model, that the Wnt pathway ligand Wnt7b is produced by macrophages to stimulate repair 
and regeneration. When macrophages are inducibly ablated from the injured kidney, the 
canonical Wnt pathway response in kidney epithelial cells is reduced. Furthermore, when 
Wnt7b is somatically deleted in macrophages, repair of injury is greatly diminished. Finally, 
injection of the Wnt pathway agonist Dkk2 enhances the repair process and suggests a 
new therapeutic option. Since Wnt7b is known to stimulate epithelial responses during 
kidney development, these finding suggest that macrophages are able to rapidly invade 
an injured tissue and re-establish a developmental program that is beneficial for repair 
and regeneration.
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The Interleukin-27 Receptor Promotes Early Immune Injury but Later 
Limits Disease in Experimental Crescentic Glomerulonephritis  Shaun 
A. Summers, Richard Phoon, Stephen Holdsworth, Richard A. Kitching.  
Department of Medicine, Monash University, Melbourne, VIC, Australia.


IL-27 promotes Th1 differentiation. IL-27 receptor-deficient (IL-27ra-/-) mice have 
impaired early Th1 responses. Paradoxically, immune responses are increased, with 
enhanced end-organ injury in some disease models. We sought to define the role of 
endogenous IL-27 in experimental crescentic glomerulonephritis.


Autologous phase planted antigen crescentic glomerulonephritis was induced in 
C57BL/6 wild-type and IL-27ra-/- mice by injection of sheep anti-mouse glomerular 
basement membrane globulin. Renal disease was assesed on day 21 and 28; nephritogenic 
immune responses on day 3, 21 and 28.


At day 21, IL-27ra-/- mice developed less severe glomerular renal inflammation 
(crescents 41±2% vs. 24±3%, p<0.001) and interstitial injury. Serum creatinine was lower in 
the absence of IL-27 (35±2µmol/l vs. 26±2µmol/l, p<0.01). Kidney mRNA expression of the 
pro-inflammatory cytokines, TNFα and IL-1β was significantly decreased in IL-27ra-/- mice. 
Despite exhibiting histological protection from injury, IL-27ra-/-mice developed heightened 
systemic immune responses with significant increases in antigen-stimulated splenocyte 
IFN-γ and IL-2, and serum antigen-specific antibody levels. To dissect the disconnect 
between kidney injury and nephritogenic immune responses, immune responses were 
measured at an earlier time-point. On day 3, nephritogenic Th1 responses were decreased 
(antigen-stimulated splenocyte IFN-γ 2025±166pg/ml vs. 597±356pg/ml, p<0.01) in IL-
27ra-/- mice. We hypothesized that later in the disease renal injury would “catch up” in 
IL-27ra-/- mice reflecting the heightened systemic immune responses observed on day 21. 
By day 28 histological and functional renal injury was worse in IL-27ra-/- mice with more 
crescents (45±2% vs. 53±1%, p<0.01), interstitial damage, and higher serum creatinine 
(17±1µmol/l vs. 24±3µmol/l, p<0.05), while kidney mRNA expression of TNFα and IL-1β 
was not decreased, non-significantly increased, in IL-27ra-/- mice.


In crescentic glomerulonephritis, IL-27 initially promotes Th1 responses and injury 
but then acts as a negative regulator of nephritogenic immune responses.
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Galectin-1 and Galectin-3 Regulate B-Cell Tolerance and Lupus 
Autoreactivity  Amy G. Clark, Xuan Ding, Katherine M. Mackin, Mary 
H. Foster.  Medicine, Duke University & Durham VAMC Medical Centers, 
Durham, NC.


Autoimmune nephritis results from failed immune tolerance, a process reversible 
by mechanism-based strategies and amenable to therapeutic manipulation. To explore 
molecular mechanisms controlling B cell anergy, we used gene profiling to interrogate 
a murine lupus anti-DNA/anti-laminin autoAb transgenic (Tg+) model in which most B 
cells are either centrally deleted or rendered anergic. We previously reported upregulated 
expression of galectin-1 (G1) and galectin-3 (G3) in anergic B cells. Herein, we present 
evidence for a functional role for G1 and G3 in B cell tolerance. Tg+ G1- and G3-sufficient 
(G1+G3+) mice were crossed two generations with G1- or G3-knockout (KO) mice. Progeny 
were queried for changes in serum autoreactivity, B cell surface marker expression, and 
B cell proliferation. Results reveal that most B cells are deleted in Tg+ mice regardless of 
galectin status (non-Tg vs Tg+, cell counts, mils: 36.6±18.8 vs 2.8±1.5, G1+G3+, p<0.05; 
46.6±11.5 vs 3.6±1.2, G3KO, p<0.05; 38.0±9.4 vs 6.0±6.6, G1KO, p<0.05). However, in 
both Tg+ and non-Tg mice, B cell counts are significantly higher in G3KO mice compared 
to G3+ littermates (p<0.05). Moreover, of 11 Tg+ G3KO mice assayed, two have serum 
Tg+ anti-laminin autoAb, a specificity previously never detected in galectin-sufficient 
Tg+ non-autoimmune C57BL/6 mice. In Tg+ G1KO mice (n=4), serum autoreactivity 
is not detected. However, B cells from Tg+ G1KO mice show increased proliferation to 
BCR crosslinking versus Tg+G1+ mice (proliferation indices: 2.97±0.75 vs 1.91±0.24, 
p<0.05). This is accompanied by decreased B cell MHCII expression (normalized mean 
fluorescence intensity, or MFI, 0.99±0.12 for Tg+G1KO vs 1.33±0.07 for Tg+G1+, 
p<0.05) and decreased B cell CD86 expression (normalized MFI, 1.08±0.18 Tg+G1KO vs 
1.53±0.23 Tg+G1+, p<0.05.). Thus, genetic deficiency of G1 and G3 reveals quantifiable 
effects on B cell tolerance, confirming a role for these multifunctional proteins in regulating 
autoimmunity and lupus. Alterations in B cell numbers and autoAb production (G3KO) 
and in B cell proliferation and surface phenotype (G1KO) suggest that both deletion and 
anergy are affected.
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Selective Use of the T Cell Receptors by CD4+ T Cells in a Murine Model of 
Systemic Lupus Erythematosus Is Similar to Human Disease  Sapna Trivedi,1 
Yun Zang,1 Laisel Martinez,1,2 Eric L. Greidinger,1,2 Robert W. Hoffman.1,2  
1University of Miami Miller School of Medicine, Miami, FL; 2Miami VAMC, 
Miami, FL.


Purpose: To establish the role of T cells in the pathogenesis of Systemic Lupus 
Erythematosis (SLE) we identified and characterized U1-70kDa small nuclear 
ribonucleoprotein (70kDa) autoantigen specific T cells in a murine model of autoimmunity 
where a subset of mice developed kidney disease similar to lupus nephritis. These studies 
defined 70kDa-reactive T cell antigen fine specificities and TCR gene usage in this 
model.
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Method: CD4+ T cells were isolated from kidney and spleen of 70kDa/U1-RNA 


immunized human leukocyte antigen (HLA)-DR4 transgenic (Tg) mice and cultured with 
the autoantigen to generate short-term T cell lines. Following RNA extraction from cell 
lines and cDNA preparation, a PCR reaction was performed using primers for the TRBV 
subgroups. The product was purified and underwent cloning and sequencing.


Results: Mice developed proteinuria and histology showed CD4+T cells associated 
with glomerular lesions. T cell epitope mapping revealed that the majority of T cells were 
directed against antigenic peptides residing within the RNA binding domain of 70kDa. 
Also, TCR beta (TRB) V usage was highly restricted among 70kDa reactive T cells which 
selectively utilized TCR BV subgroups 1 and 8.3 in the kidney and 1, 2, 6, 8.1, 8.2, and 8.3 
in the spleen and the lung. The TRB third complementary-determining regions (CDR3) had 
conserved sequence motifs which were shared across different TRBV subgroups. When 
compared for homology, the TRBV and CDR3 regions used by both murine and human 
70kDa-specific CD4+ T cells were highly similar including those CD4+ T cells found at 
two sites of inflammation; the kidney and lung.


Conclusion: T cell recognition of the 70kDa autoantigen by HLA-DR4 Tg mice is 
focused on a limited number of T cell epitopes residing primarily within the RBD of the 
molecule, utilizing a restricted number of TRBV and CDR3 motifs that are homologous 
to T cells isolated from SLE patients. These findings validate the relevance of the model 
for the study of autoimmune disease pathogenesis and as a inducible preclinical model 
of lupus nephritis.
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TLR4 Stimulation Triggers Crescentic Glomerulonephritis by Multiple 
Mechanisms Including a Direct Effect on Renal Cells  Michael G. Robson, 
Heather J. Brown, Steven H. Sacks, Angela Giorgini.  King’s College London 
School of Medicine.


A role for TLR4 has been suggested in previous studies of glomerular disease. 
In order to separate the effects of TLR4 stimulation on innate and adaptive immune 
responses we use the autologous nephrotoxic nephritis model with two different disease 
induction protocols. We first show that the immune response to the nephritogenic antigen 
is enhanced when TLR4 stimulation occurs at the time of immunisation and this leads to 
crescentic glomerulonephritis and renal failure. We then stimulate TLR4 by giving LPS 
after injection of nephrotoxic serum, with no detectable effect on the autologous immune 
reponse to the nephritogenic antigen. This also markedly augments the development of 
crescentic glomerulonephritis and causes renal failure. Furthermore, using bone marrow 
transfer experiments, we show an important effect for TLR4 on renal cells. Renal cell 
TLR4 stimulation increases glomerular thrombosis, crescent formation, and causes renal 
failure. The effect on crescent formation is marked. Crescents are only seen in wild type 
recipients and are not seen in TLR4 deficient recipients regardless of the bone marrow 
donated. These findings, in a single disease model, illustrate that TLR4 stimulation triggers 
crescentic glomerulonephritis by effects on both the adaptive and innate immune response, 
with crucial direct effects on renal cells.
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Uncoupling Tissue Target and Tolerogen in Goodpasture Syndrome and 
Anti-GBM Nephritis  Amy G. Clark, Katherine M. Mackin, Mary H. Foster.  
Medicine, Duke University & Durham VAMC Medical Centers, Durham, NC.


Goodpasture syndrome and anti-GBM nephritis are autoimmune diseases that target the 
cryptic NC1 domain of the tissue-restricted collagen IV alpha3 chain (col4a3) expressed in 
kidney basement membranes. An anti-col4a3NC1 Ig transgenic (Tg) model was constructed 
to discern immunological regulation of these self-specific B cells and to test the role of 
cryptic antigen as an in vivo tolerogen. Tg+ B cells bear a receptor that binds epitopes 
recognized by pathogenic IgG from nephritis patients. Initial phenotyping revealed central 
B cell deletion and light-chain editing, not the anticipated immunological ignorance. 
Profound central deletion resulted when editing was prevented by genetic deletion of 
recombinase activating gene (Rag) enzyme. Because col4a3 is not known to be produced 
in bone marrow, we designed studies to test the hypothesis that the soluble col4a3NC1 
fragment released by col4a3 metalloproteinase cleavage acts as tolerizing antigen. Col4a3 
was genetically eliminated by crossing Tg+ mice with col4a3 knockout mice, generously 
provided by Dr. Jeffrey Miner, St. Louis, in the presence (Rag+) and absence (Rag-) of Rag 
enzyme. Immune phenotype was determined using flow cytometry and ELISA. Results 
show that genetic elimination of col4a3 (Col-) fails to restore Tg B cells in Tg+Rag- mice. 
Profound central tolerance persists in triple mutant mice despite absence of col4a3 antigen. 
Tg+Rag-Col- bone marrow and spleen lack IgM+B220+ lymphocytes (spleen counts, mils: 
0.70±0.29, Tg+Rag-Col-; 0.56±0.37, Tg+Rag-Col+; 34.55±17.54, Tg+Rag+Col+; p<0.05), 
consistent with cell deletion after surface Ag receptor engagement of tolerogen in the bone 
marrow. The absence of Tg+ B cells in Rag-deficient Tg mice despite superimposed col4a3 
deficiency indicates that circulating soluble col4a3NC1 is not the tolerogen in this system. 
Rather, our results suggest that pathogenic anti-col4a3NC1 B cells are regulated by a 
previously unsuspected, presumably crossreactive, and as yet unidentified, second antigen. 
Its identification will provide new insight into disease onset and pathogenesis.
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Glomerular TNF Receptor 1 and 2 Mediate Distinct Inflammatory Responses 
upon TNF Exposure  Volker Vielhauer, Anela Taubitz, Martin Schwarz, Nuru 
Eltrich, Patricia Lemnitzer.  Nephrologisches Zentrum, Medizinische Poliklinik, 
Ludwig-Maximilians-University, Munich, Germany.


We have recently shown that development of glomerular injury depends on renal cell-
expressed TNF receptor 2 (TNFR2), but not 1 (TNFR1) in a model of murine immune 
complex GN. To identify TNFR1- and TNFR2-mediated inflammatory pathways in 
glomeruli we investigated expression and function of both TNF receptors in murine kidneys 
and in isolated glomeruli ex vivo.


Renal TNFR1 and TNFR2 mRNAs were preferentially expressed in glomeruli compared 
to the tubulointerstitium. Glomerular TNFR expression correlated with a constitutive 
glomerular expression of adhesion molecules and chemokines.


I.v. injection of TNF resulted in leukocyte influx mainly into glomeruli. I.p. injection of 
TNF lead to a predominant glomerular, but also tubulointerstitial leukocyte accumulation. 
In TNFR1-deficient mice, glomerular leukocyte infiltration was reduced after i.p. injection 
of TNF, with TNFR2-deficiency only affecting accumulation of CD11c-positive cells.


To fully characterize TNFR-specific inflammatory pathways in TNF-stimulated 
glomeruli we performed cDNA microarray analyses of WT and TNFR-deficient glomeruli 
following TNF exposure. Most TNF-mediated responses were exclusively dependent on 
TNFR1, including induction of adhesion molecules, inflammatory chemokines, complement 
factors and pro-apoptotic molecules. In contrast, we found only 3 molecules with a TNFR2-
dependent expression, including a small GTPase of the Rab family. Consistently, protein 
expression of several adhesion molecules and chemokines was almost completely absent 
in TNFR1-deficient glomeruli following TNF stimulation. Interestingly, protein expression 
was also significantly downregulated in glomeruli lacking TNFR2. These findings would 
be consistent with a potential role of a TNFR2-dependently expressed Rab GTPase in 
intracellular transport and secretion, e.g. of chemokines.


Thus, TNFR1 and TNFR2 are preferentially expressed in glomeruli and mediate 
glomerular leukocyte infiltration. Most inflammatory mediators in glomeruli are induced 
via TNFR1, but some potentially pro-inflammatory molecules are regulated exclusively 
in a TNFR2-dependent fashion.
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IgG Fc Receptor FcγRIII Modulates the Balance between Glomerulonephritis 
and Nephrosis in Mice Immunized with Goodpasture Autoantigen  Jun-Jun 
Zhang,1 Sandra Kleinau,2 Dorin-Bogdan Borza.1  1Dept of Medicine/Nephrology, 
Vanderbilt University, Nashville, TN; 2Dept of Cell and Molecular Biology, 
Uppsala University, Uppsala, Sweden.


Goodpasture (GP) disease is characterized by autoantibodies which bind to α3(IV) 
collagen in the GBM, causing rapid progressive glomerulonephritis. Little is known 
about the effector mechanisms of kidney-bound GP autoantibodies. Because FcRγ-/- mice 
lacking activating IgG Fc receptors are protected against nephrotoxic nephritis elicited 
by heterologous IgG antibodies to mouse GBM, we hypothesized that activating IgG Fc 
receptors are critical mediators of glomerulonephritis in a mouse model of Goodpasture 
disease. Renal function and glomerular histopathology were analyzed in DBA/1 mice 
immunized with α3NC1 antigen, comparing wild type mice to those lacking the inhibitory 
IgG Fc receptor (FcγRIIB) or activating receptors (FcγRIII, FcRγ). All immunized mice 
produced circulating anti-α3NC1 autoantibodies of IgG1, IgG2a and IgG2b subclasses. 
Glomerular dysfunction, revealed by abnormally high urinary albumin excretion, was first 
detected at 6 weeks after immunization and progressively deteriorated. Surprisingly, the 
most severe nephropathy occurred in FcγRIII-/- mice, which developed nephrotic-range 
albuminuria, edema, and succumbed at 10-12 weeks post-immunization. In all groups of 
mice, IgG and C3 were deposited along the glomerular capillary wall in a linear-granular 
pattern, suggestive of overlapping anti-GBM disease and membranous nephropathy. 
However, FcγRIII-/- mice exhibited significantly fewer crescents or inflammatory 
infiltrates than wild type or FcgRIIB-/- mice, as did FcRg-/- mice. These results indicated 
that activating IgG Fc receptors, particularly FcγRIII, play a role in glomerular crescent 
formation and influence the severity of glomerulonephritis. However, their absence is not 
necessarily protective or even benign, since the loss of FcγRIII predisposes mice to lethal 
nephrosis in our model of Goodpasture disease, possibly due to impaired clearance of 
immune complexes.
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Genetic Dissection of Leukocytosis Related to Spontaneously Occurring 
Crescentic Glomerulonephritis in a Model of SCG/Kj Mice  Yoshitomo 
Hamano,1 Wako Yumura,1 Eiji Kusano,1 Kazuo Suzuki.2  1Division of Nephrology 
& Kidney Center, Department of Medicine, Jichi Medical University, Shimotsuke, 
Tochigi, Japan; 2Department of Immunology, Chiba University Graduate School 
of Medicine, Chiba, Japan.


Purpose of study: The spontaneous crescentic glomerulonephritis-forming/Kinjoh 
(SCG/Kj) mouse, a model of human crescentic glomerulonephritis (CrGN) and systemic 
vasculitis, is characterized by the production of MPO-ANCA and marked leukocytosis. 
This study was done to identify the specific population(s) of leukocytes associated with 
CrGN, and their susceptibility loci on SCG/Kj genome.
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Materials and methods: 420 female (C57BL/6 (B6) x SCG/Kj) F2 intercross mice were 
subjected to serial flow cytometry examination of the peripheral blood (PB) and serum titer 
of autoantibodies including MPO-ANCA. Kidneys of F2 mice were histologically examined. 
Linkage analyses were done with 102 polymorphic microsatellite markers.


Results: Correlation studies revealed that proliferation of Gr-1+granulocytes, 
F4/80+ macrophages/monocytes, CD3+CD4-CD8- T cells, and dendritic cells (DCs) 
were significantly associated with GN, crescent formation, and renal vasculitis. Disease 
traits presented a stronger association to the proliferation of unusual granulocytes, Gr-
1+FcgammaRII/III-CD11b- cells. It was suggested that this type of granulocyte developed due 
to the binding of IgG-class autoantibodies on the cell surface. Genome-wide quantitative trait 
locus (QTL) mapping revealed that mutation of the Fas gene (lpr) significantly influenced 
leukocytosis. Three non-Fas QTLs for leukocytosis were identified, 2 on chromosome 1 and 
1 on chromosome 17. QTLs on chromosome 1 affected DCs, granulocytes and F4/80+cells, 
but QTL on chromosome 17 only affected granulocytes. These QTLs derived from SCG/
Kj and inherited in a recessive manner.


Conclusion: This study discovered CrGN-associated leukocytes and susceptibility 
QTLs with their positional candidate genes. The results will provide some information 
for future development of genome-based drug discovery and molecular target drugs of 
human CrGN and vasculitis.


Acknowledgment: We thank Dr. Sachiko Hirose, Juntendo University for her valuable 
discussion.
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The PI3K/akt/mTOR Pathway Is Implicated in the Pathogenesis of Murine 
Lupus Nephritis: The Role of Rapamycin  Kostas G. Stylianou, Vasiliki N. 
Mavroeidi, Ioannis G. Petrakis, Stavros I. Stratakis, Spyros I. Stratigis, Eleftheria 
A. Vardaki, Kostas E. Perakis, Eugene K. Daphnis.  Nephrology, Heraklion 
University Hospital, Heraklion, Crete, Greece.


Rapamycin has been shown to regress proteinuria in experimental lupus nephritis. We 
investigated the effect of rapamycin on the development of glomerulonephritis (GN) in 
NZBW/F1 female mice, focusing on the expression of nephrin and podocin as well as on 
the expression and phosphorylation (Thr308 and Ser473) of protein kinase B (akt).


Mice were treated with intraperitoneal rapamycin 1 mg/kg e.o.d for four months, 
beginning either before (preventive group) or after the development of severe (>20mg/
day) proteinuria (therapeutic group). Proteinuric mice receiving vehicle alone (untreated 
group) or mice sacrificed before the development of proteinuria (healthy control group) 
were used as controls.


At sacrifice serum creatinine and urine protein were within normal limits in treated 
animals. Moreover anti-dsDNA levels were significantly (p=0.02) lower in treated than 
in untreated animals. Photon and electron microscopy showed complete resolution of 
glomerular and interstitial lesions in treated animals.


Nephrin and podocin protein levels were significantly lower in the untreated group. 
In contrast protein expression and phosphorylation of akt were significantly higher in the 
untreated group. Rapamycin restored these abnormalities. Immunofluorescence showed 
normal staining for nephrin and podocin in treated animals and absence or weak/diffuse 
staining in the untreated group. Akt was not expressed in the glomeruli of treated animals 
whereas it was expressed in most glomeruli of untreated animals.


The increased expression and phosphorylation of akt along with the therapeutic efficacy 
of rapamycin, implicate the PI3K/akt/mTOR pathway in the pathogenesis of lupus nephritis 
and justify further research in humans.
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Atorvastatin Attenuates Experimental Anti-GBM Glomerulonephritis  
Kathrin Eller,1 Philipp Eller,2 Anna M. Wolf,3 Josef Patsch,2 Gert Mayer,1 
Alexander R. Rosenkranz.1  1Internal Medicine IV – Nephrology and 
Hypertension, Innsbruck Medical University, Innsbruck, Austria; 2Internal 
Medicine I – General Internal Medicine, Innsbruck Medical University, 
Innsbruck, Austria; 3Internal Medicine V – Hematology and Oncology, Innsbruck 
Medical University, Innsbruck, Austria.


Statins have been proven to mediate many of their protective effects not only via 
lipid-lowering, but rather by modulating inflammation. So far, this effect has not been 
found in renal inflammation. Therefore, we tested Atorvastatin in the autologous phase of 
anti-glomerular basement-membrane (GBM) glomerulonephritis (GN), which is known 
to be T cell dependent.


Disease was induced by preimmunizating mice with rabbit IgG three days before 
administration of rabbit anti-mouse GBM antiserum. Animals received either 10 mg/kg body 
weight/day Atorvastatin or vehicle by oral gavage starting on the day of immunisation.


Atorvastatin dramatically reduced albuminuria and histological changes in the kidneys 
as compared to vehicle-treated controls. As a systemic effect Atorvastatin-treatment changed 
the blood cell counts and led to a decreased percentage of granulocytes and an increased 
percentage of lymphocytes in the peripheral blood. This was accompanied by a significantly 
decreased systemic Th1- and Th17-response in the regional draining lymph nodes. The 
systemic effect was followed by a decreased infiltration of inflammatory cells, namely CD4+ 
T cells, macrophages, Th17 cells and neutrophils, into the kidneys of Atorvastatin-treated 
mice. Tregs were not altered in their number, FoxP3 expression, and suppressive capacity 
by Atorvastatin-treatment, but their IL-10 production was significantly increased.


Thus, Atorvastatin systemically and locally decreases granulocytes, the Th1 and Th17 
answer and thereby protects mice from anti-GBM glomerulonephritis. Statins might be a 
future therapeutic option in the treatment of autoimmune renal diseases.
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Up-Regulated PR3 and MPO mRNA Levels in Circulating Leukocytes Are 
Corrected with Activity in Patients with ANCA-Vasculitis  Jia jin Yang,1 Yali 
Cao,1 Elisabeth A. Berg,1 Susan L. Hogan,1 Yichun Hu,1 Keisha Gibson,1,2 Hyun 
C. Chung,2,1 Gloria A. Preston,1,2 J. Charles Jennette,2,1 Ronald J. Falk.1,2  1UNC 
Kidney Center, UNC-CH; 2Pathology, UNC-CH, Chapel Hill, NC.


We demonstrated that PR3 and MPO mRNA are aberrantly up-regulated in neutrophils 
from patients with ANCA-Small Vessel Vasculitis (SVV) (J Am Soc Nephrol 15:2103). 
The aim of this study was to evaluate changes of PR3 and MPO gene transcripts during 
the course of disease.


We developed a system for quantifying PR3 and MPO mRNA in patient samples. 
Varying amounts of THP1 cells (PR3 mRNA positive) or HL60 cells (MPO mRNA positive) 
were mixed with Jurkat cells (PR3 and MPO mRNA negative) to establish a standard curve 
plotting TaqMan PCR CT values versus the level of mRNA in 104 positive cells. Using this 
assay, 229 leukocyte samples from 157 ANCA-SVV patients, 21 healthy controls (HC), 46 
RA, 38 SLE and 40 IBD patients were tested (table 1). As previously shown, PR3 mRNA 
levels were significantly correlated with MPO mRNA levels (R2=0.8, p<0.0001).
Table 1: The results of mRNA levels in diseases and controls


ANCA RA SLE IBD HC
PR3 324±872* 23±38* 58±105* 38±102* 3±5
MPO 659±1302 # 96±105 ## 324±555 ## 187±540 ## 38±18
* Compared to HC, p<0.0001,  # Compared to HC, p<0.0001,  ## Compared to HC, p<0.02


In active ANCA-SVV using a BVAS 10-28, PR3 (p=0.002) and MPO mRNA (p=0.03) 
were significantly higher compared to those in remission. There was a lesser trend toward 
higher ANCA titer among those with active disease compared to those in remission (PR3-
ANCA, p=0.4; MPO-ANCA, p=0.1). The mRNA test had a higher specificity (86%) and 
lower sensitivity (50%) (positive>mean+2sd of HC and all disease controls) than ANCA 
titers (47%, 88% respectively). ANCA-SVV disease activity is 1.7 times more likely 
(95%CI1.2-2.4) to be present with a positive mRNA.


In conclusion, PR3 and MPO gene expression may prove to ba a useful test for disease 
activity in ANCA-SVV patients.
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Molecular Mechanisms of Steroid Resistance in Nephrotic Syndrome 
and Lupus Nephritis  Yoshinori Taniguchi, Yoshiko Shimamura, Koji Ogata, 
Kosuke Inoue, Toru Kagawa, Taro Horino, Tatsuhito Morita, Yasumasa Iwasaki, 
Yoshio Terada.  Endocrinology, Metabolism and Nephrology, Kochi Medical 
School, Kochi University, Nankoku, Kochi, Japan.


In human glucocorticoid receptor (GR), it is known that GR-β which had reported in 
steroid resistant nephrotic syndrome and lupus nephritis, GR-γ, -P, -A, -B and -∆313-338 
existed, besides GR-α. However, the function of GR-β is controversial and the function of 
other GR variants is not well known now. The aim of the study is to analyze the GR molecular 
mechanisms which might be contributing to steroid resistance of chronic inflammatory 
disease such as steroid resistant nephrotic syndrome and lupus nephritis.


We made expression vectors with each GR variants (N-terminal side variants, GR-B 
and -∆313-338; C-terminal side variants, GR-β, -P and -A; DNA binding domain variant, 
GR-γ). After introducing these GR variants to human neuronal cell BE(2)C and colonic 
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cell T84 expressing no GR, we examined the effect of dexamethasone (Dex) via GR on (i)
trans-activation, (ii)cis-repression and (iii)trans-repression using GR-dependent reporter 
gene [(i) GRE-, NMDA1- and ENaC- luciferase], forscolin-dependent reporter gene [(ii) 
CRE- and CRH- luciferase], TNFα dependent reporter gene [(iii) NFκB- and ICAM-1-
luciferase] in vitro. While, we also analyzed whether each GR variants have dominant-
negative effect to GR-α function.


Under the existence of each GR-β, -P, -A and -B alone, both trans-activation and 
-repression by Dex stimulation disappeared. Under the existence of GR-∆313-338 and 
-γ, both trans-activation and -repression were maintained. Interestingly, in cis- and trans-
repression, only GR-β had dominant-negative effect to GR-α. The others, GR-γ had 
dominant-negative effect only in trans-reppression.


It was indicated that GR variants at C-terminal side lost the function as receptor, 
whereas at N-terminal side caused different influence to transcriptional function by a part of 
variation. We suggest that GR-β and -γ have selectively dominant-negative effect to GR-α 
dependent trans-repression, and these phenomenon might connect with the steroid resistance 
appearance in the immunosuppressive action in nephrotic syndrome and lupus nephritis.
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CD4+FoxP3+ and CD127low Regulatory T-Cells Subsets in Wegener’s 
Granulomatosis  Benjamin Wilde,1,2 Fan Hua,1 Sebastian Dolff,1 Thorsten 
Feldkamp,1 André Hoerning,4 Stefan Becker,1 Martin Tötsch,3 Andreas Kribben,1 
Jan-Willem Cohen Tervaert,2 Oliver Witzke.1  1Department of Nephrology, 
University Duisburg-Essen, Essen, Germany; 2Department of Internal Medicine, 
Division of Clinical and Experimental Immunology, University Hospital 
Maastricht, Maastricht, Netherlands; 3Department of Pathology, University 
Duisburg-Essen, Essen, Germany; 4Department of Paediatric Nephrology, 
University Duisburg-Essen, Essen, Germany.


Aim: T-cells contribute to disease pathogenesis in Wegener’s Granulomatosis (WG). 
An expansion of specific activated T-cell subsets was already shown before whereas 
the data on regulatory T-cell subsets (Tregs) in WG is conflicting and mainly deals with 
CD4+ CD25high FoxP3high Tregs. CD4+ T-cells showing low expression of CD127 
were recently identified as a more comprehensive Treg population. This Treg population 
has not been studied yet in WG. Thus, it is the aim of this study is to further characterize 
this T-cell population.


Methods: 32 patients with WG (57 ±14 years) and 18 age-matched healthy controls 
(HC, mean age 52 ±13 years) were included in this study. Lymphocytes from peripheral 
blood were analysed by FACS for the expression of CD4, CD25, CD28 and CD45RO. 
Treg were identified by CD127 and FoxP3 expression. T-cells were stimulated and cytokine 
production was assessed by FACS analysis.


Results: The percentage of CD4+CD127low T-cells was increased in patients as compared 
to HC (33 ±14% vs. 24 ±6%, p<0.05). The frequency of CD4+CD25+FoxP3+CD127low 
Tregs in WG was similar as in HC (4.4 ±1% vs. 4.3 ±2%, p=0.5). In 9 out of 32 patients, 
the expanded CD4+CD127low T-cell subset consisted almost exclusively of CD28neg 
T-cells. CD4+CD127low T-cells were a source for INFγ and TNFα.


Conclusion: The frequency of CD4+CD25+FoxP3+ Tregs is not altered in WG. 
However, the CD4+CD127low T-cell subset was expanded in WG. An expanded 
CD4+CD127low T-cell subset might counterbalance persistent T-cell activation. However, 
the CD4+CD127lowT-cell subset produced pro-inflammatory cytokines and contained 
CD28null T-cells that have a pivotal role in autoimmunity and especially in WG. Thus, a 
regulatory function of CD127low T-cells in WG has to be called into question.


Disclosure of Financial Relationships: nothing to disclose


TH-PO843


Th17 Cells Express Increased Levels of the Co-Stimulatory Markers CD80+ 
and CD134+ in Patients with Systemic Lupus Erythematosus (SLE)  Daniel 
Quandt,1 Sebastian Dolff,1,2 Benjamin Wilde,1,3 Fan Hua,1 Christof Specker,4 
Thorsten Feldkamp,1 Andreas Kribben,1 Oliver Witzke.1  1Department of 
Nephrology, University Duisburg-Essen, Essen, Germany; 2Department of 
Rheumatology and Clinical Immunology, University Medical Center Groningen, 
Essen, Netherlands; 3Department of Clinical Immunology, University Hospital 
Maastricht, Maastricht, Netherlands; 4Department of Rheumatology, Kliniken 
Essen Süd, Essen, Germany.


Background: Effector T-cells are suggested to play a pivotal role in autoimmunity. 
In particular IL-17 secreting cells (Th17 cells) seem to be involved in the pathogenesis of 
SLE. Therefore this study investigates these Th17 populations for markers which have been 
shown to be important regarding disease activity and renal activity in SLE.


Methods: 29 SLE patients (41±15 years) as defined by the ARA-criteria and 21 
healthy controls (HC, 49±14 years) were enrolled. The disease activity was assessed 
by the systemic lupus erythematosus disease activity index (SLEDAI). CD4+ T-cells in 
peripheral blood were analysed by flow cytometry for the expression levels of CD80, 
CD134, CCR6, IL17 and INFγ.


Results: In patients and HC, most of the IL-17 producing T-cells were confined to 
the CCR6+ T-cell subset (SLE: 80±12%, HC: 89±7%). The expression of the activation 
marker CD80 and CD134 within the Th17 subset was significantly increased SLE patients 
as compared to HC (CD80: 26±16% vs. 15±6%, p=0.03 and CD134: 71±15% vs. 55±18%, 
p=0.02). This was accompanied by a significant increase of CD80+ T-cells and CD134+ 
T-cells within the CCR6+ T-cell subset in patients as compared to HC (CD80: 28±12% vs 
14±4%, p=0.001 and CD134: 69± 12% vs. 60± 8%, p=0.02). Furthermore, there was a 
significant higher expression of these co-stimulatory markers on Th17 cells in comparison 


to INFγ producing T-cells (Th1) (CD80: Th1: 5± 4%, Th17: 26± 16%, p<0.0001; CD134: 
Th1: 23±15%, Th17: 71±15%, p<0.0001) in SLE patients. Higher IL-17 levels in SLE are 
associated with higher levels of disease activity (p=0.03, r=0.59).


Conclusion: The elevated expression of CD80+ and CD134+ indicates an activated 
status of the Th17 subset in patients with SLE which might play a crucial role in the 
pathogenesis of SLE.


Disclosure of Financial Relationships: nothing to disclose
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Influence of ACE Insertion (I)/Deletion (D) Genotype on Plasma Aldosterone 
(pAldo) in Chronic Kidney Disease (CKD) Patients Receiving Either ACE 
Inhibitor (ACEI) or Angiotensin-Receptor Blocker (ARB) Therapy  Nabil 
J. Haddad, U. Y. Bhatt, B. H. Rovin, L. A. Hebert.  Internal Medicine, Ohio 
State University Medical Center, Columbus, OH.


Elevated plasma aldosterone levels are widely believed to be a risk factor for progression 
of cardiovascular disease and CKD. We previously reported a cross-sectional study of 
123 hypertensive patients receiving either ACEI or ARB showing that pAldo levels were 
significantly higher in the ARB-treated patients compared to the ACEI-treated patients, 
both with and without adjustment for relevant covariates. In the present study, we assessed 
whether the association of higher aldosterone levels with ARB therapy might also be 
influenced by ACE genotype. Hypertensive CKD patients (N = 107) receiving either ACEI 
or ARB were tested for the insertion (I)/deletion (D) ACE genotype and pAldo levels. The 
association between ACE genotype and pAldo was adjusted for age, sex, race, eGFR, 
systolic blood pressure, serum creatinine, proteinuria, and medications other than ACEI 
or ARB that can influence plasma aldosterone level (diuretics, beta blockers, calcium 
channel blockers). The ACE genotype distribution was II (18), ID (63), DD (26). In the II 
cohort, pAldo was 2.35 times higher in those receiving ARB than in those receiving ACEI 
after covariate adjustment (p < 0.025). In the ID and DD cohorts, there was no significant 
difference in pAldo levels in those receiving ACEI versus ARB. Conclusions: These data 
suggest that ACE genotype could influence efficacy of cardiovascular and renoprotection 
of ACEI versus ARB therapy. The present findings suggest that ACEI therapy should be 
superior to ARB therapy in those with the II genotype. In those with ID or DD genotype, 
a clear distinction between ACEI and ARB effects on pAldo was not present. However, 
there was a trend towards a higher pAldo level in those with the DD genotype. This is 
consistent with the evidence that DD encodes for increased ACE expression and, perhaps, 
increased activity of the renin-angiotensin-aldosterone system.


Disclosure of Financial Relationships: nothing to disclose
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Aliskiren Reduces Sympathetic Nerve Activity. It Indirectly Improves 
Kidney Oxygenation  Laima Siddiqi,1 Liam P. Oey,2 Peter J. Blankestijn.1  
1Hypertension and Nephrology, University Medical Center Utrecht, Utrecht, 
Netherlands; 2Neurophysiology, University Medical Center, Utrecht, 
Netherlands.


Background: Chronic kidney disease (CKD) patients often have sympathetic 
hyperactivity, which contributes to the pathogenesis of hypertension and cardiovascular 
organ damage. Experimental evidence suggests that kidney ischemia (and not necessarily 
kidney dysfunction) causes sympathetic hyperactivity. ACE inhibitors (ACEi) and AngII 
receptor blockers (ARB) reduce but not normalize sympathetic hyperactivity. The primary 
objective of this study was to assess the effect of the renin inhibitor aliskiren on sympathetic 
activity and to compare this with the effects of ACEi or ARB obtained in our previous 
studies. Secondly, we compared the effect of application of oxygen on sympathetic activity 
in untreated condition and during chronic aliskiren.


Methods:
We studied 10 hypertensive CKD patients (MDRD GFR 38 ± 20mL/min). Sympathetic 


nerve activity was quantified by the microneurographic technique (muscle sympathetic nerve 
activity, MSNA) under two conditions: untreated (at least four weeks no antihypertensives) 
and during chronic treatment with aliskiren 300mg/day. Further, during both sessions 
the effect of 5 liter oxygen via a non-rebreathing mask for 10 minutes on MSNA was 
assessed.


Results:
Mean arterial blood pressure and MSNA decreased during aliskiren 300mg/day: 


103±3 to 93±2 mmHg, and 41±6 to 32±9 bursts/minute (P<0.05), respectively. These 
effects are comparable to the effects of ACEi and ARB. Oxygen administration (5L for 10 
minutes) in untreated condition resulted in a decrease in MSNA, 41±9 to 36±11 bursts/
minute (P<0.05). However, during chronic aliskiren there was no change in MSNA (32±9 
vs 32±8 bursts/minute).


Conclusion:
In CKD patients, aliskiren reduces blood pressure and MSNA. These effects are 


comparable to those of ACEi and ARB. Moreover, this study suggests, albeit indirectly, 
that in human CKD, kidney ischemia plays a role in the pathogenesis of sympathetic 
hyperactivity and that aliskiren improves kidney oxygenation.


Disclosure of Financial Relationships: nothing to disclose
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TH-PO846


Very Long Term Sustained Remission by Rituximab in Plasma Exchange-
Failed Acute Thrombotic Thrombocytopenic Purpura: Presentation of 
Four Cases with Updated Follow-Up  Roberto Palumbo,1 Laura Scaramucci,2 
Marco Giovannini,2 Luca Cupelli,2 Stella Caramiello,1 Pasquale Massa,1 Paola 
Tatangelo,1 Michele Ferrannini,3 Gisella Vischini,3 Andrea Tendas,2 Pasquale 
Niscola,2 Paolo De Fabritiis,2 Nicola Di Daniele.3  1Nephrology, S. Eugenio 
Hospital, Rome, Italy; 2Hematology Unit, S. Eugenio Hospital, Rome, Italy; 
3Nephrology Unit, Tor Vergata University Hospital, Rome, Italy.


Plasma exchange (PE) is the current treatment of choice of acute thrombotic 
thrombocytopenic purpura (TTP). However, treatment options for the management of TTP 
patients with resistant disease are limited and often unsuccessful.


We report four patients with acquired TTP patients, three refractory to PE and steroids 
and one with suboptimal response successfully treated with Rituximab. In particular, 3 
patients were refractory while the remaining patient with coma achieved full neurological 
recovery but only a little improvement of hematological parameters with persistence of 
altered hemolytic findings denoting an active disease. Therefore, Rituximab was given 
as 4 weekly infusions of 375 mg/m2 after 10, 14, 15 and 23 days following the initiation 
of plasmapheresis without any remarkable toxicity. All patients responded to treatment. 
Median time to response after the first dose of rituximab was 10 days (5-24). In particular, 
the achievement of a platelet count higher than 100.00/uL and a near to full normalization 
of hemolytic parameters, were observed in 2, 1 and 1 patients after the first, the second and 
the third weekly doses of rituximab respectively. To date, all patients are well and active, 
being free of TTP relapse after a median follow-up of 22 (16 - 24) months. Recent advances 
in our understanding of Idiopathic TTP have provided a rationale for the use of rituximab 
to achieve an effective B-cell depletion and clinical improvement in acute autoimmune 
TTP, which is attributed to the production of anti-ADAMTS13 autoantibodies. Therefore, 
rituximab has been reported a useful addition to PE treatment in TTP, although its exact 
role, dosing need and the best appropriate time to administration remain to establish by 
prospective studies.


Disclosure of Financial Relationships: nothing to disclose


TH-PO847


Membranoproliferative Glomerulonephritis Secondary to Monoclonal 
Gammopathy  Sanjeev Sethi,1 Ladan Zand,2 Fernando C. Fernando.2  
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN; 2Internal 
Medicine, Division of Nephrology, Mayo Clinic, Rochester, MN.


Background
Membranoproliferative glomerulonephritis (MPGN) is an immune complex-mediated 


glomerulonephritis characterized by subendothelial and mesangial deposition of immune 
complexes. Autoimmune diseases and chronic infections, such as hepatitis, are commonly 
recognized causes of MPGN. However, gammopathies, in particular monoclonal 
gammopathy, are poorly recognized causes of MPGN.


Methods
We reviewed all renal biopsies consistent with MPGN in Mayo Clinic patients during a 


6-year period beginning in 2001 to determine the association of monoclonal gammopathies 
with this disease. Results were correlated with serum and urine electrophoresis studies and 
bone marrow biopsies to clarify the relationship between MPGN and gammopathies.


Results
Of 126 patients with MPGN, 45 patients did not have a complete work up for hepatitis 


or gammopathies. Of the remaining 81 patients, 25 patients (30%) were positive for hepatitis 
B or C. Twenty eight patients (34.5%) negative for hepatitis B or C had serum and/or urine 
electrophoresis studies positive for monoclonal or biclonal gammopathies, most commonly 
IgM kappa, followed by IgG kappa and IgG lambda. Serum immunofixation electrophoresis 
(SIFE) was the most sensitive method for diagnosing monoclonal gammopathy. Bone 
marrow biopsies were done in all cases of monoclonal gammopathy. Bone marrow biopsies 
showed that 16 of the 28 cases (57%) had monoclonal gammopathy of unknown significance 
(MGUS), and was the most common entity associated with MPGN. Other less common 
causes included multiple myeloma and B-cell lymphoproliferative disorders including 
low grade B cell lymphoma, chronic lymphocytic leukemia, and lymphoplasmacytic 
lymphoma. Renal biopsy evaluation showed a membranoproliferative pattern of injury on 
light microscopy; immunofluorescence microscopy was often instrumental in diagnosing 
the underlying gammopathy.


Conclusions
Monoclonal gammopathy is an important and common cause of MPGN; the most 


common clinical entity associated with MPGN was MGUS, and therefore, all patients with 
a diagnosis of MPGN should be evaluated for an underlying monoclonal gammopathy.
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Treatment of Idiopathic Membranous Nephropathy with ACTH Is 
Associated with a Decline in Anti-PLA2R Antibody  Laurence H. Beck,1 
Anna-Lena Berg,2 David M. Beck,1 Ramon G. B. Bonegio,1 David J. Salant.1  
1Nephrology, Boston Univ. School of Medicine, Boston, MA; 2Nephrology, 
University Hospital in Lund, Sweden.


Background: Our laboratory has recently identified the M-type phospholipase A2 
receptor (PLA2R) as a major target antigen in idiopathic membranous nephropathy 
(IMN) and shown that 70% of IMN patients possess anti-PLA2R antibodies, which are 


predominantly IgG4. We sought to determine if anti-PLA2R levels correlate with response 
to adrenocorticotrophic hormone (ACTH) for the treatment of IMN.


Methods: Pre- and post-ACTH serum samples were available from 11 patients 
treated with a synthetic, depot formulation consisting of the first 24 amino acids of ACTH. 
Treatment was initiated at 1 mg/wk for 1 mo., increased to 0.75-1 mg twice/wk, continued 
at this dose until 2 mo. after clinical remission, then tapered over a course of 3 mo. Pre- and 
post-ACTH sera were assayed at 1:25 by Western blotting against native and recombinant 
PLA2R, followed by detection of human IgG4. The bands corresponding to PLA2R were 
scanned and densitometry performed.


Results: Nine of the 11 (81.8%) patients had reactivity toward PLA2R in their initial 
samples. Of those 9, all had either absent or decreased anti-PLA2R in the post-treatment 
sample, with a mean decrease of 86% (range 19-100%) from the initial anti-PLA2R 
value. In 7 patients, a disappearance or a substantial decrease in anti-PLA2R correlated 
with complete (n=4) or partial (n=3) remission, respectively. One of the other initially 
anti-PLA2R-positive patients was diagnosed with prostate cancer during his treatment 
course and had complete disappearance of anti-PLA2R but no change in proteinuria. The 
other, after an apparent complete clinical response to ACTH but no significant change in 
anti-PLA2R, relapsed soon after ACTH withdrawal. The 2 patients who never had anti-
PLA2R antibodies may have had secondary MN, as one had rheumatoid arthritis and the 
other showed features of spondylitis.


Conclusions: ACTH-induced remission of proteinuria in IMN is associated with a 
reduction in anti-PLA2R levels. Further studies are necessary to better define the mechanism 
of action of ACTH in IMN.


Disclosure of Financial Relationships: grant/research support: Amgen, Questcor; 
patent: Provisional patent for a diagnostic immunoassay in membranous nephropathy.
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One Year Renal Function Predicted by T Cell Tubulitis and Tubular Atrophy 
in Patients with ANCA-Associated Vasculitis Treated with Rituximab  A. E. 
Berden,1 R. B. Jones,2 D. D. Erasmus,1 L. H. Noël,3 F. Ferrario,4 R. Waldherr,5 J. 
A. Bruijn,1 D. R. Jayne,2 I. M. Bajema.1  1Pathology, Leiden University Medical 
Center, Leiden, Netherlands; 2Renal Unit, Addenbrooke’s Hospital, Cambridge, 
United Kingdom; 3INSERM U845, Paris V University, Hôpital Necker, Paris, 
France; 4Renal Immunopathology Center, Ospedale San Carlo Borromeo, Milan, 
Italy; 5Pathology, University of Heidelberg, Heidelberg, Germany.


We investigated the relation of histopathological lesions and specifically renal T-, B-, and 
plasma cell infiltration to outcome in 30 patients with ANCA-associated glomerulonephritis 
(GN) receiving a Rituximab-based regimen (ISRCTN28528813).


Renal biopsies were blindly reviewed by 2 pathologists according to a standardized 
protocol. Additional sections were stained for T-(CD3), B-(CD79a/CD20), and plasma 
cells (CD138). Immunostained slides were scored using Banff’97 criteria for tubulitis, 
interstitial inflammation and glomerulitis. Data was correlated with clinical parameters at 
entry and at 3, 6 and 12 months.


The % of normal glomeruli positively correlated with GFR during follow-up, the % 
of globally sclerosed glomeruli correlated with impaired GFR at 6 and 12m. Extensive 
neutrophil infiltrates and a high % of crescents correlated with impaired GFR at entry. 
Extensive interstitial fibrosis, tubular atrophy, arterio(lo)sclerosis and a high % of fibrous 
crescents correlated with impaired GFR at 3, 6 and 12m. No differences in immunohistology 
scores were found in relation to gender, age, entry GFR, dialysis, or survival. Tubulitis 
was substantial for T cells and correlated with an impaired GFR at 3, 6 and 12m (P<0.01). 
Interstitial inflammation was common for all cell types. Glomerular B cells were present 
in a few patients, who had a severely impaired GFR at follow-up. In a multiple linear 
regression model T cell tubulitis and tubular atrophy were independently related to GFR 
at 12 months.


In these patients with ANCA-associated GN treated with Rituximab, predominant T 
cell tubulitis and tubular atrophy predicted impaired renal function at 1 year. This may 
indicate that in patients receiving Rituximab, T cell tubulitis is not effectively treated, 
affecting renal outcome.
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Circulating Soluble Mannose Receptor Is a Novel Biomarker in ANCA 
Associated Vasculitis  Konstantia-Maria Chavele,1 L. Martinez-Pomares,2 S. 
Gordon,3 T. Cook,1 C. Pusey,1 A. Salama.1  1Renal Medicine, Imperial College 
London, London, United Kingdom; 2University of Nottingham, United Kingdom; 
3University of Oxford, United Kingdom.


In ANCA associated vasculitis (AAV) macrophage and T-cells are predominately 
found in affected glomeruli. Mannose receptor (MR) is a scavenger receptor expressed 
on macrophages and mesangial cells implicated in the clearance of endogenous and 
exogenous molecules during inflammation. MR can be found in a soluble form (sMR) as 
well as the cell surface and retains the same binding properties. We have shown that MR 
binds myeloperoxidase (MPO) and to a lesser extent proteinase-3 (PR-3), autoantigens 
implicated in AAV. Interestingly, recent data have suggested that tissue MPO deposition 
may precede immune damage through delayed hypersensitivity type responses. We have 
devised a novel ELISA to measure the levels of sMR and measured sMR levels in patients 
with AAV during different stages of disease activity and in controls. Serum levels of sMR 
were significantly elevated in patients with acute MPO-AAV (n=11) compared to healthy 
controls (n=11) (mean % sMR of positive control 40±21, vs healthy controls mean % 13±5, 
p=0.0004). Levels of sMR diminished to control levels in patients with convalescent MPO-
ANCA disease (n=20) (mean % 3±2, p<0.0001 vs acute MPO-ANCA). Interestingly, the 
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levels of sMR were inversely related to serum MPO levels (Pearson r=-0.576,p=0.0007) 
suggesting that MR may play a role in removal of MPO from the circulation for clearance 
or antigen presentation. The levels of sMR were also correlated with the levels of CRP in 
patients with AAV (Pearson r=0.525, p=0.0024) but not with ANCA titre (Pearson r=-0.028, 
p=0.867) or serum creatinine (Pearson r=0.098, p=0.404). In summary, the circulating levels 
of sMR in patients with AAV correlate with disease activity suggesting that sMR may be 
a useful novel disease marker.
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Morphology and Distribution of Lymphatics on the Course of Anti-
Neutrophil Cytoplasmic Antibody Associated Glomerulonephritis (ANCA-
GN)  Kohsuke Masutani, S. Yamada, T. Nakano, H. Noguchi, K. Tsuruya, 
M. Iida.  Department of Medicine and Clinical Science, Kyushu University, 
Fukuoka, Japan.


Infiltration of B-cells and lymphangiogenesis in kidney diseases were recently described 
(Heller et al. Am J Pathol 2007, Sakamoto et al. Kidney Int 2009). We also demonstrated 
the development of lymphoid follicles with follicular dendritic cells (FDCs) surrounded 
by B-cells in ANCA-GN (JASN 2007, abstract). However, the time-dependent changes 
of lymphangiogenesis and the association with pathological features have not been fully 
understood. The aim of this study is to demonstrate morphology and distribution of 
lymphatics, and the association between lymphangiogenesis and tissue injuries in ANCA-
GN. From 2000 to 2006, 42 consecutive patients were diagnosed as ANCA-GN. These 
cases were classified into 3 groups according to the extent of interstitial fibrosis; group 
I (<25% of cortical area, n=9), group II (26 to 50%, n=17) and group III (>50%, n=16). 
We performed immunohistochemical staining for B-cells (CD20), T-cells (CD3, CD4 and 
CD8), FDCs (CD21 and CNA.42) and lymphatics (podoplanin). We assessed CD20 positive 
area (%) determined by computer aided image analysis, and the number of lymphatics/
high power field (HPF). CD20 positive area was significantly higher in group III than those 
in group I and II (2.0±1.8 vs. 0.6±0.4 and 0.8±0.6%, p<0.05, ANOVA), and all 7 cases 
with lymphoid follicle were in group III. The number of lymphatics were also higher in 
group III than those in group I and II (5.6±2.9 vs. 1.2±0.5 and 2.5±1.9 /HPF, p<0.05), and 
correlated with CD20 positive area (r=0.45, p<0.01). However, detail observation revealed 
that most lymphatics had small diameter, distributed diffusely in the interstitium, and were 
not exactly associated with lymphoid follicles. On the other hand, lymphatics around the 
follicles had large diameter and branched morphology. Lymphatics also developed around 
cellular crescents, whereas they were rarely observed around obsolescent glomeruli. These 
findings suggest that newly developed lymphatics have two functional aspects; 1) drainage 
routes to remove inflammatory substances, 2) a component of lymphoid tissues to promote 
B-cell mediated injury.
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Differential Expression of C4d and MBL in Glomeruli of Patients with 
ANCA-Negative Pauci-Immune Crescentic Glomerulonephritis  Guang-qun 
Xing, Min Chen, Gang Liu, Xin Zheng, Jie Ao, Ming-Hui Zhao.  Renal Division, 
Department of Medicine, Peking University First Hospital, Beijing, China.


Objective Our previous study demonstrated the involvement of alternative pathway 
activation of complement in ANCA-positive pauci-immune crescentic glomerulonephritis 
(CrGN). This study was to investigate the evidence of complement activation in renal biopsy 
specimens of patients with ANCA-negative pauci-immune CrGN.


Methods Renal biopsy specimens from 12 patients with ANCA-negative pauci-
immune CrGN were used to detect the staining of membrane attack complex (MAC), 
C3d, C4d, mannose-binding lectin (MBL), factor B by immunohistochemistry and/or 
immunofluorescence. Renal tissue from eight patients with minimal change disease (MCD) 
and renal tissue obtained from a normal kidney and the normal parts of a nephrectomized 
kidney due to renal carcinoma was used as disease and normal controls, respectively.


Results MAC and C3d could be detected in the active lesions of cellular crescents in 
each of the 12 ANCA-negative CrGN patients, but not or scarcely detected in patients with 
MCD and in normal renal tissue. The expression of other complement components in the 
12 patients was heterogeneous. Although none of them had C1q staining, eight of the 12 
were C4d positive and 6 out of the 8 were also MBL positive staininge. The rest 4 only 
had evidence of the alternative pathway activation by positive staining of C3d, factor B 
and MAC. The staining intensity of C4d and MBL was much higher in dialysis-dependent 
patients than that of dialysis-independent patients.


Conclusion Complement activation was involved in renal damage of human ANCA-
negative pauci-immune CrGN but with heterogeneous activation pathways. Positive staining 
of C4d and MBL might be associated with poor renal outcome.
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Increased Chemotaxis of CD25+ PBMC to Tubular Epithelial Cells through 
Glomerulotubular Interaction in Patients with Familial IgA Nephropathy  
K. Y. Tam, Joseph C. K. Leung, Loretta Y. Y. Chan, M. F. Lam, Tang Sydney, 
Lai Kar Neng.  Department of Medicine, University of Hong Kong, Pokfulam, 
Hong Kong.


IgA nephropathy (IgAN) patients with severe tubulointerstitial damage are often 
associated with more rapid progression to end-stage renal failure. We had demonstrated 
that a glomerulotubular cross-talk network orchestrates interactions between infiltrating 
immuno-competent cells and the proximal tubular epithelial cells (PTEC). We had further 
shown that when compared with sporadic IgAN patients, polymeric IgA1 (pIgA1) from 
patients with familial IgAN has higher reactivity to mesangial cells [Kidney Int 2009; 
75:1330]. In this study, we investigated whether the glomerulotubular interaction in 
patients with familial IgAN, compared to sporadic IgAN, will enhance the chemotaxis 
of peripheral blood mononuclear cells (PBMC) towards tubulointerstitium enhancing 
tubulointerstitial injury.


We used an in vitro transwell co-culture system of PTEC and PBMC to investigate the 
chemotaxis of PBMC towards PTEC following activation by conditioned medium prepared 
from HMC cultured with pIgA1 from patients with familial IgAN (n=60) or sporadic IgAN 
(n=43), their asymptomatic relatives (n=181) and healthy subjects (n=43). Compared to 
sporadic IgAN, PTEC activated by conditioned medium from patients with familial IgAN 
had elevated mRNA expression of CCL2/MCP-1, CCL5/RANTES and CXCL8/IL-8. In 
response to conditioned medium from patients with familial IgAN, there was increase 
transmigration of (i) monocyte, and (ii) CD20+, CD4+ and CD8+ lymphocytes (including 
CD4/CD8 ratio) were shown by flow cytometry analysis. Interestingly, the percentages 
of CD25+ monocytes and CD25+ lymphocytes were also increased in experiments with 
conditioned medium from patients with familial IgAN. The up-regulated CD25 expression 
in transmigrated PBMC was further demonstrated by quantitative RT-PCR.


Our results suggest that PTEC activated by conditioned medium from patients with 
familial IgAN have higher ability to promote activation and chemotaxis of immuno-
competent cells. This enhanced chemotaxis through glomerulotubular interaction in patients 
with familial IgAN may implicate a relentless progression of familial IgAN.
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Gene Expression Patterns and Interstitial Infiltration in IgAN and FSGS  
Ondrej Viklicky,1 Irena Brabcova,1 Alena Lodererova,1 Miroslav Merta,2 Marcela 
Burgelova,1 Dita Maixnerova,2 Eva Honsova,1 Eva Novotna,1 Romana Rysava,2 
Josef Zadrazil,3 Vladimir Tesar.2  1Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic; 2General Faculty Hospital, Charles 
University, Prague, Czech Republic; 3Faculty Hospital, Palacky University, 
Olomouc, Czech Republic.


Background: In both IgAN and FSGS, corticosteroids are frequently administered, 
however this therapy is not based on pathogenesis since it remains poorly understood. 
Methods: The expression profiles of 96 target genes (cytokines, chemokines, growth factors, 
immune regulators, apoptosis markers, ischemia markers) in biopsies of 50 patients with 
IgAN and 21 ones with FSGS using TaqMan® Human Immune Arrays (Applied Biosystems) 
were analyzed. The CD3+, CD4+, CD8+, CD20+ and CD68+ cells were counted in each 
biopsy specimen to elucidate the role of mononuclear infiltrate. Laboratory and clinical 
data were correlated with the markers of disease progression.


Results: Hierarchical clustering proved the immune gene expression profiles in IgAN 
and FSGS to be similar. There were higher mRNA expression of transferine receptor, 
granzyme B, and CCR2 in patient with IgAN as compared to FSGS (all p<0.05). There were 
higher interstitial lymphocyte infiltration in IgAN than in FSGS (p<0.001). In IgAN, T and 
B cells and macrophage infiltrates correlated with GFR at the time of biopsy (p<0,001) and 
T cells infiltrate correlated with proteinuria (p<0.05) and in FSGS the T cells (p<0.01) and 
macrophages (p<0.05) infiltrate correlated with GFR. Compared to FSGS, the interstitial 
mononuclear infiltrate in IgAN was positively correlated with upregulation of RANTES 
and MCP-1 mRNA while a negative correlation with BMP7 mRNA expression was 
found. In IgAN, patients with higher TGF-beta1 and HGF mRNA expression (RQ>1.45 
and RQ>1.55) had a higher risk for decreased renal function at 12 months follow-up (OR 
5.2 and 4.0, p<0.01). Conclusion: Compared to FSGS, the IgAN pathogenesis involves 
active renal inflammatory response. The mRNA expression patterns at the biopsy may help 
to identify patients with disease progression. Our results support the indication of T-cell 
targeted immunosuppression in IgA nephropathy.
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Intra-Renal Expression of microRNAs in Patients with IgA Nephropathy  
Gang Wang,1 Bonnie C. H. Kwan,1 Fernand M. M. Lai,1 Paul C. L. Choi,2 Kai-
Ming Chow,2 Philip K. T. Li,2 Cheuk-Chun Szeto.1  1Department of Medicine 
& Therapeutics, Chinese University of Hong Kong, Shatin, Hong Kong; 
2Department of Medicine & Therapeutics, Prince of Wales Hospital, Shatin, 
Hong Kong.


Micro RNAs (miRNAs) are noncoding, single-stranded RNA molecules that play 
important roles in a number of physiological and pathological processes. Previous studies 
have proved that miRNAs targeting ZEB1 and ZEB2 may repress epithelial to mesenchymal 
transition (EMT). In this work, we studied intra-renal expression of miR-200 family, miR-
205 and miR-192 in patients with IgA nephropathy. We studied 43 patients with biopsy-
proven IgA nephropathy. Intra-renal expression of miRNAs were determined by real time 
quantitative polymerase chain reaction (RT-QPCR). We also studied normal renal tissue 
from 20 patients with nephrectomy for kidney cancer as controls. The level of intra-renal 
miR-200c was down-regulated, while the levels of intra-renal miR-141, miR-205 and miR-
192 were up-regulated in patients with IgA nephropathy. Proteinuria significantly correlated 
with intra-renal expression of miR-200c (r = -0.324, P = 0.011) and GFR significantly 
correlated with intra-renal expression of miR-205 (r = -0.280, P = 0.030). The degree of 
tubulointerstitial scarring correlated with miR-205 expression (r = 0.389, p = 0.021), while 
glomerulosclerosis correlated with miR-192 expression (r = -0.311, p = 0.045). The rate 
of GFR decline significantly correlated with intra-renal expression of miR-192 (r = 0.373, 
P = 0.015). Intra-renal expression of E-cadherin significantly correlated with intra-renal 
expression of miR-200c (r = 0.392, P = 0.002). We conclude that intra-renal expression of 
miR-200c, miR-141, miR-205 and miR-192 were diversely regulated and correlated with 
disease severity and progression in patients with IgA nephropathy. These miRNA species 
may play important roles in the pathogenesis and progression of IgA nephropathy.
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Does a New IgA Nephropathy Clinicopathological Classification Have the 
Same Value in Children as in Adults?  Rosanna Coppo, Stéphan Tryanov, 
Daniel Cattran, Terence Cook, John Feehally, Ian Roberts, Alessandro Amore, 
Roberta Camilla, Ronald Hogg, Francesco Emma, Norishige Yoshikawa.  
Working Group of the International Society IgA Nephropathy Network and 
Renal Pathology Society.


INTRODUCTION: IgA nephropathy [IgAN] is often considered milder in children 
(C) than in adults (A), possibly due to earlier detection and different pathology. The value 
of assessing biopsy features using the same classification across the age spectrum was never 
addressed. We compared in C and in A the clinicopathological features using a new approach 
to the IgAN classification developed by an international consensus working group.


METHODS: Data were obtained on 206 A (mean age 62 y) and 59 C (13 y, 4-17.9) from 
Europe, Asia and Americas. Mean follow-up time was 69 (12-268) mo. Gender ratio and 
ethnicity were similar in C and A. Biopsies were scored for variables identified as common 
and consistently reproducible by an iterative process. C had more commonly macroscopic 
hematuria, while A had more hypertension and lower GRF at presentation. Proteinuria at 
biopsy was similar in C and A. C received more steroid/immunosuppressive therapy.


RESULTS: In the whole cohort 4 variables (mesangial hypercellularity score, 
segmental glomerulosclerosis, endocapillary hypercellularity and tubular atrophy/interstitial 
fibrosis) retained independently predictive value in terms of renal outcome (even considering 
demographic and laboratory data at biopsy and over follow-up). C showed higher frequency 
of endocapillary hypercellularity (p<0.001) and necrosis (p<0.03) and lower frequency of 
segmental adhesion, tubulo-interstitial chronic changes and vascular damage (p<0.01 to 
<0.001). In C endocapillary hypercellularity was associated with proteinuria (p< 0.01) and 
eGFR (p<0.03). There was no association of outcome with crescentic lesions, perhaps due 
to the small number of cases with crescents.


CONCLUSION: Although C had significantly less chronic lesions and more 
endocapillary lesions, the predictive value of each variable on renal function decline was 
not influenced by age at biopsy (p>0.1 for interaction term). This new pathology scoring 
system is valid in IgAN patients independently of age.
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Alternatively Activated Macrophages (M2) in IgA Nephropathy  Yohei 
Ikezumi,1 Toshiaki Suzuki,1 Tamaiki Karasawa,1 Hiroya Hasegawa,1 Ichiei 
Narita,2 Hiroshi Kawachi,3 David J. Nikolic-Paterson,4 Makoto Uchiyama.1  
1Pediatrics, Niigata University Medical and Dental Hospital; 2Clinical 
Nephrology, ; 3Cell Biology, Inst. of Nephrology, Niigata University, 
Niigata, Japan; 4Department of Medicine, Monash University, Clayton, VIC, 
Australia.


Background. New onset IgAN manifests differently in children versus adults with 
children showing proliferative glomerular lesions while chronic lesions such as mesangial 
matrix expansion and interstitial fibrosis are more prominent in adult IgAN. To investigate 
these differences, we examined alternatively activated macrophages (M2) which have been 
implicated in promoting fibrosis.


Methods. Biopsies taken within 2 years from the onset of renal abnormalities in 
children (<10 years, n=14; >12 years, n=15) and adults (n=27) with IgAN were examined 
for histologic changes and CD163+ or CD204+ macrophages (MQ).


Results. A glomerular and interstitial infiltrate of CD163+ and CD204+ cells was seen 
in pediatric and adult IgAN, being greater in adult compared to pediatric patients. Double 
staining with CD68 showed these cells to be macrophages, and that CD204+ cells represent 
a subset of the CD163+ population. Around 40% of glomerular CD68+ MQ expressed 
CD163 and CD204. In the interstitium, close to 100% of CD68+ MQ expressed CD163 
and 60% expressed CD204. In all IgAN groups, glomerular CD68+ and M2 macrophages 
correlated with proteinuria, while interstitial CD68+ and M2 macrophages correlated 
with interstitial damage. However, while total glomerular CD68+ MQ correlated with 
glomerular hypercellularity in pediatric IgAN, this was not evident for the M2 subset. In 
contrast, M2 macrophages, but not total CD68+ MQ, correlated with mesangial matrix 
expansion in the older children. In addition, interstitial CD163+ MQ were present in areas 
of fibrosis containing α-SMA+ myofibroblasts, and double staining showed that CD163+ 
cells produce the pro-fibrotic factor, CTGF.


Conclusion. A substantial M2 macrophage population is present in both pediatric and 
adult new onset IgAN, and these M2 macrophages may promote the development of chronic 
lesions in IgAN. The prognostic significance of these findings warrants further study.
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Urinary Angiotensinogen and Sodium Sensitivity of Blood Pressure in 
Patients with IgA Nephropathy  Akira Nishiyama,1 Yoshio Konishi,2 Takashi 
Morikawa,2 Isseki Maeda,2 Masahiro Hamada,2 Masatsugu Kishida,2 Chizuko 
Kitabayashi,2 Hirofumi Hitomi,1 Hideyasu Kiyomoto,1 Takenori Miyashita,1 
Nozomu Mori,1 Hiroyuki Kobori,3 Masahito Imanishi.2  1Kagawa University 
Medical School, Kagawa, Japan; 2Osaka City General Hospital, Osaka, Japan; 
3Tulane University Health Sciences Center.


We have previously demonstrated that patients with IgA nephropathy elicit sodium 
sensitivity of blood pressure and increase in immunohistostaining of angiotensinogen 
(AGT) in renal tissues. We also showed that increases in urinary AGT levels were 
highly correlated with the augmented intrarenal AGT gene expression and angiotensin II 
immunostaining in these patients, suggesting that urinary AGT provides a specific index 
of intrarenal renin-angiotensin-system status. In the present study, we aimed to investigate 
the relationship between sodium sensitivity of blood pressure and urinary AGT in patients 
with IgA nephropathy. Forty-one patients with IgA nephropathy followed a relatively 
high salt diet (12 g/day NaCl) for 1 week and a sodium-restricted diet (5 g/day NaCl) for 
1 week in random order. The sodium sensitivity index was calculated as the reciprocal of 
the slope of the pressure-natriuresis curve drawn by linkage of 2 datum points obtained 
during the different diets. Urinary AGT levels were measured by a sandwich enzyme-linked 
immunosorbent assay system. Urinary AGT /creatinine ratio was significantly higher in 
patients during high salt intake than during low salt intake (34±7 vs. 13±3 mg/g, p<0.001). 
In these patients, the sodium sensitivity index was positively correlated with the score 
for glomerulosclerosis (r=0.43, p=0.0082) and the urinary AGT /creatinine ratio (r=0.36, 
p=0.017). On the other hand, urinary AGT /creatinine ratio was not changed by changes in 
sodium intake in patients with Meniere’s disease who have normal renal function (n=12). 
These data suggest that salt-induced inappropriate augmentation of intrarenal AGT and 
associated renal injury play an important role in the development of sodium sensitivity of 
blood pressure in patients with IgA nephropathy.
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Urinary Angiotensinogen Excretion Is Associated with Intrarenal 
Angiotensinogen Expression and Severity of Renal Injury in Patients with 
IgA Nephropathy  Soo Min Kim,1 Yu-Ji Lee,1 Min Young Kim,1 Ji Youn Youm,1 
Jung Eun Lee,1 Wooseong Huh,1 Dae Joong Kim,1 Ha Young Oh,1 Ghee Young 
Kwon,2 Yoon-Goo Kim.1  1Nephrology, Samsung Medical Center Sungkyunkwan 
University School of Medicine, Seoul, Republic of Korea; 2Pathology, Samsung 
Medical Center Sungkyunkwan University School of Medicine, Seoul, Republic 
of Korea.


Although activation of intrarenal renin-angiotensin system (RAS) is proposed to be 
involved in the renal injury of IgA nephropathy, its estimation is not feasible in patients. 
Recent studies suggested that urinary angiotensinogen(AGT) levels reflect intrarenal RAS 
status. We performed this study to test hypothesis that urinary AGT levels are correlates 
intrarenal AGT expression and degree of renal injury in patients with IgA nephropathy.


We measured urinary AGT levels by sandwich ELISA (detection limit 0.9 ng/mL) in 
34 patients (25 male, 22 to 59 yrs) with IgA nephropathy at the same day of renal biopsy. 
Intrerenal AGT protein expression was assessed by Western blotting of renal biopsy 
tissue. Mesangial cellularity, glomerulosclerosis, tubular atrophy and interstitial fibrosis 
were graded into three groups. Urinary AGT were corrected by urine creatinine and 
logarithmically transformed for analysis.


Urinary AGT levels were significantly correlated with age, systolic blood pressure, 
diastolic blood pressure, serum creatinine, urinary protein to creatinine ratio and negatively 
correlated with estimated GFR. The intrarenal AGT protein expressions were well correlated 
with urinary AGT levels. Urinary AGT levels were increased in patients with severe 
glomerulosclerosis and/or tubulointerstitial fibrosis. Urinary AGT levels were not correlated 
with degree of mesangial proliferation. The patients with deterioration of renal function 
(estimated GFR < 50% from baseline) during a mean follow-up period of 41 months showed 
increased levels of urinary AGT at baseline compared to those with stable renal function.


This study suggests that the urinary AGT levels reflect intrarenal AGT protein 
expression and severity of renal injury in patients with IgA nephropathy.
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Obesity and Maximal Glomerular Diameter (MaxGD) as 10 Years Prognostic 
Predictors for IgA Nephropathy  Hiroshi Kataoka,1 Mamiko Ohara,1 Takahiro 
Mochizuki,1 Kosaku Nitta.2  1Department of Nephrology, Kameda Medical 
Center, Kamogawa, Chiba, Japan; 2Department of Medicine, Kidney Center, 
Tokyo Women’s Medical University, Shinjuku-ku, Tokyo, Japan.


Emerging epidemiologic evidences indicate that obesity is a risk factor for renal 
diseases. However, there are few reports that elucidated prognostic predictors of renal 
histology of obesity. A simple, reproducible and quantitative histological index for early 
diagnosis of renal prognosis is expected.


We studied 43 patients diagnosed with IgA nephropathy and eGFR≥50 mL/min/1.732 
since March 1993 to September 1998. Patients were divided into two groups by serum 
creatinine (Cr) aggravation rate (group A≥1.5 times, B<1.5 times) in 10 years after renal 
biopsies. We compared clinical and histological characteristics including BMI (kg/m2), 
eGFR, maximal glomerular diameter (MaxGD, µm), arteriolosclerosis (grade 0-3), 
interstitial fibrosis (grade 0-3) and a survival rate of 1.5 time Cr aggravation. Student’s 
t-test, chi-square test and Kaplan-Meier method, Cox proportion hazard model were used 
for statistical analyses.


BMI (A=27.2, B=24.3, p=0.03), eGFR (A=68.3, B=84.2, p=0.0033), MaxGD (A=239, 
B=212, p=0.0031), arteriolosclerosis (A=1.44, B=1.15, p=0.018) and interstitial fibrosis 
(A=1.75, B=0.63, p=0.0044) were significantly different between two groups.


Regarding renal histological factors, MaxGD (Hazard Ratio=1.027, p=0.018) and 
interstitial fibrosis (Hazard Ratio=7.451, p=0.0026) were significantly related to 1.5 time 
Cr aggravation. In multiple regression analysis, MaxGD had a strong correlation with BMI 
(r=0.51) and interstitial fibrosis had a correlation with eGFR (r=-0.37).


Interestingly, MaxGD was only one predictor for Cr aggravation by Cox analysis 
(Hazard Ratio=1.047, p=0.0071) in patients of stage 1 and 2 of CKD (n=37), while other 
elements including interstitial fibrosis did not predict renal prognosis in these patients. 
Renal function in 66.7% of patients with MaxGD≥240µm aggravated by 1.5 times in ten 
years (Log rank, p=0.0027).


We conclude that MaxGD can be a simple, reproducible and quantitative histological 
prognostic predictor, which has a strong correlation with obesity, in patients with IgA 
nephropathy.
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Histopathological Outcome in Proliferative Lupus Nephritis Patients Who 
Did Not Achieve Good Response after Randomized to Eurolupus or High-
Dose IV Cyclophosphamice  Thawee Chanchairujira,1 Janenet Mahasukont,1 
Chairat Shayakul,1 Leena Ong-aj-yooth,1 Boonyarit Cheunsuchon,2 Paisal 
Parichatiranond.2  1Renal Unit, Dept of Medicine, Faculty of Medicine Siriraj 
Hospital, Mahidol University, Bangkok, Thailand; 2Pathology, Faculty of 
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand.


Background: Persistent proteinuria after induction therapy may represent active 
or chronic irreversible lesions. We aim to evaluate the predictive value of various 
clinical parameters with regard to histopathologic outcome in patients with proliferative 
lupus nephritis (PLN) who still have persistent proteinuria after induction therapy. 
Methods: Biopsy-proven PLN patients who still have persistent proteinuria (>0.5 gm/
day) after randomized to induction therapy with either a high-dose pulse intravenous 
cyclophosphamide (IVCY) regimen (0.5-1 gm/ m2, 6 pulses in 6 months) or a low-dose 
IVCY regimen (500 mg x 6 pulses every 2 weeks) were enrolled for repeat biopsy. Results: 
Sixty-eight patients were complete induction therapy. After median follow up time of 12 
months, 39 patients still have persistent proteinuria (>0.5 gm/day) with a mean serum 
creatinine of 1±0.8 mg/dL. Of the 39 patients, 23 underwent repeat biopsy. Improvement 
in active lesion (median activity index, from 11 to 3) was noted in a majority of patients. 
However, chronic lesions also significantly increased (median chronicity index, from 3 to 4). 
On repeat biopsy, active proliferative lesions were found in both patients with subnephrotic 
range proteinuria (52%) and nephrotic range proteinuria (50%). No clinical parameters 
correlated with apparent proliferative lesions in repeat biopsy. There was no significantly 
different in clinical remission rate and pathological outcome in both IVCY regimens. 
Conclusion: Induction therapy with IVCY is effective in improving and stabilizing renal 
function in patients with proliferative lupus nephritis. However, about 50% of patients still 
have proliferative lesions in repeat biopsy. No clinical and laboratory parameters can be 
used to predict histopathological outcome.
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Detection of Autoantibodies to Erythropoietin-Erythropoietin Receptor 
System in Patients with Anemia of Chronic Disease  Akinori Hara,1 Hiroyuki 
Yamauchi,1 Kiyoki Kitagawa,1 Norihiko Sakai,1 Kengo Furuichi,1 Masato 
Higuchi,2 Shuichi Kaneko,1 Takashi Wada.3  1Disease Control and Homeostasis, 
Kanazawa University, Kanazawa, Ishikawa, Japan; 2Medical Care Proteomics 
Biotechnology Co., Uchinada, Ishikawa, Japan; 3Laboratory Medicine, 
Kanazawa University, Kanazawa, Ishikawa, Japan.


Purpose Anemia with chronic kidney disease (CKD) shares some of the characteristics 
of anemia of chronic disease (ACD) which include blunted erythropoietin (EPO) response. 
We investigated the presence and functional role of autoantibodies to the EPO-EPO receptor 
(EPOR) system in patients with ACD including CKD.


Methods Serum samples from 111 patients with immune-related and/or CKD 
and 40 normal individuals were tested for anti-EPO and EPOR antibodies by means 
of radioimmunoprecipitation (RIP) and enzyme-linked immunosorbent assays using 
recombinant EPO and EPOR as antigens. The pathogenic role of the antibodies was 
evaluated by examining their inhibitory effects on EPO-dependent cell proliferation.


Results Serum anti-EPO antibodies were detected by RIP assay in 1 systemic lupus 
erythematosus (SLE) patient complicated with pure red cell aplasia. This anti-EPO 
antibodies-positive serum inhibited EPO-dependent cell proliferation in a dose-dependent 
manner. In addition, serum anti-EPOR antibodies were detected in 10 SLE patients with or 
without lupus nephritis and 1 patient with antineutrophil cytoplasmic antibody-associated 
vasculitis. Anti-EPOR antibodies-positive serum also inhibited EPO-dependent cell 
proliferation in a dose-dependent manner. On the other hand, these autoantibodies were 
not detected in sera of healthy controls.


Conclusions Autoantibodies to EPO-EPOR system are present in a subset of patients 
with ACD including CKD. It is likely that impaired erythropoiesis may be mediated by 
these antibodies, which functionally block the EPO action.
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Common Overactivation of Notch Pathway Proteins in Acquired Renal 
Diseases  Mariana Murea,1 Junki Park,1 Antje Gruenwald,1 Hideki Kato,1 
Thiruvur Niranjan,1 Han Si,1 David B. Thomas,2 James Pullman,2 Michal 
Melamed,1 Katalin Susztak.1  1Medicine/Nephrology, Albert Einstein College of 
Medicine, Bronx, NY; 2Pathology, Montefiore Medical Center, Bronx, NY.


Recent studies showed Notch signaling pathway is activated in diabetic kidney and focal 
segmental glomerulosclerosis. Experimentally, conditional expression of active Notch 1 in 
podocytes generated proteinuria, glomerulosclerosis, tubulointerstitial fibrosis, culminating 
with animal demise, while pathway inhibition significantly ameliorated proteinuria. So far, 
expression of Notch pathway molecules and their clinical and prognostic significance has 
not been studied in healthy and a broader set of human renal diseases.


We therefore, analyzed expression abundance of two Notch ligands and two receptors 
using fluorescent immunohistochemistry in healthy and 10 sets of acquired renal disease 
biopsy tissues, with total of 86 specimens. We collected baseline demographic, clinical 
and histopathologic parameters, and examined correlations of expression abundance with 
proteinuria, histological changes, and renal function.


We found that active Notch 1and Notch 2 receptors, and Jagged 1 ligand were 
significantly expressed in podocytes in all proteinuric glomerulopathies, and correlated 
strongly with degree of proteinuria (p<0.05). Severity of glomerulosclerosis correlated 
with podocyte (ro=0.22, p=0.02) and tubular (ro=0.17, p=0.01) active Notch 1 expression, 
while severity of tubulointerstitial fibrosis correlated with tubular expression of active 
Notch 1 (ro=9.14, p=0.01). A strong correlation between expression of active Notch 
1 (ro=-9.94, p=0.01) and Notch 2 (ro=7.80, p=0.04) receptors in tubules and the renal 
function was identified.


In conclusion, Notch pathway is activated in all of the most common proteinuric 
renal diseases. Moreover, ligand and receptor components of this pathway have strong 
associations with renal tissue injury and renal function. This pathway may represent a 
common downstream effector through which primary adverse factors exert irreversible 
kidney injury. Pharmacological interruption of this pathway may hold the key for direct 
intervention on a prevalent disease mechanism.
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Podocyte mRNAs Appeared High Level in the Urine of Patients with Active 
Glomerulonephritis  Yuji Sato, Shouichi Fujimoto, Hiroko Inagaki, Kazuhiro 
Yamada, Kazuo Kitamura.  Division of Circulatory and Body Fluid Regulation, 
Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, 
Kiyotake, Miyazaki, Japan.


Because loss of podocytes associates with glomerulosclerosis, monitoring podocyte 
loss by measuring podocyte products in urine may be clinically useful. We previously 
demonstrated urine podocyte mRNAs marked progression of glomerular disease using 
human diphtheria toxin receptor transgenic rat (Sato Y et al, JASN May 2009).


To evaluate whether podocyte mRNAs would be detected in human urine in healthy 
controls or in patients with glomerulonephritis.


Human urine (50ml) was centrifuged and pellet was collected. RNA was extracted 
using RNeasyMiniKit protocol and reverse transcribed to cDNAs. Real-time PCR was 
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performed using TaqMan probes (for nephrin, podocin and aquaporine2). Human kidney 
RNA transcribes was used as standard cDNAs.


We could measure low level but detectable nephrin, podocin and aquaporine2 mRNAs 
in urine of healthy controls. Urine podocyte mRNAs excretion were higher in patients 
with diffuse crescentic glomerulonephrits and lupus nephritis (WHO IV, V), were variable 
in those with IgA nephropathy, were lower but still higher than controls in those with 
membranous nephropathy. As mentioned before (Sato Y et al, JASN May 2009) urine 
podocin mRNA could follow podocyte loss from glomeruli. There was a good correlation 
between urine podocin mRNA: urine:aquaporine2 mRNA ratio versus urine podocin mRNA 
excretion expressed as ng/ml urine. Also between urine podocin mRNA excretions as ng/ml 
urine versus urine podocin mRNA excretion expressed as ng/g.urine Cre. Therefore, urine 
podocin mRNA excretion (ng/ml urine) could be a useful marker of podocyte loss from the 
glomeruli. Nephrin:podocin mRNA ratio was higher than 1.0 in healthy controls (nephrin 
dominant), on the other hand, its ratio was less below 1.0 in some (podocin dominant). We 
speculated this ratio was a marker of podocyte phenotypic change (less nephrin and keep 
podocin expression) in the urine as well as in the glomeruli.


We conclude that podocyte mRNAs were excreted in human urine, and their levels 
were in accordance with severity of glomerular diseases.
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The Lower Number of Glomeruli in Renal Biopsy Has a Potential Risk 
for the Development of Focal Segmental Glomerulosclerosis in Minimal 
Change Nephrotic Syndrome  Kentaro Koike, Nobuo Tsuboi, Yasunori 
Utsunomiya, Tetsuya Kawamura, Tatsuo Hosoya.  Division of Kidney and 
Hypertension, Department of Internal Medicine, Jikei University School of 
Medicine, Tokyo, Japan.


Both minimal change nephrotic syndrome (MCNS) and focal segmental 
glomerulosclerosis (FSGS) present with a similar clinical symptom of acute onset nephrotic 
syndrome. Several studies have demonstrated that the glomeruli of the FSGS patients 
are larger in their size than those of the patients with MCNS. Furthermore, it has been 
suggested that a finding of glomerulomegaly in biopsies of the MCNS patients may be an 
indicator for the development of FSGS. However, the origin of glomerulomegaly in patients 
with nephrotic syndrome remains to be determined. We have recently reported that a low 
glomerular density (GD, number of non-sclerotic glomeruli per renal cortical area) in the 
initial renal biopsy is associated with an enlarged glomerular size as well as an indicator 
for renal progression of the patients with IgA nephropathy (NDT,2009). In this study, we 
measured the GD and mean glomerular area (MGA) of the renal biopsy specimens from 56 
patients with MCNS (n=45) and FSGS (n=11), who met the criteria for acute onset nephrotic 
syndrome. As a whole, the MGA of the FSGS group was significantly larger as compared 
with the MCNS group (21.3±0.5 x 103µm2 vs. 16.7±0.4 x 103µm2, p<0.01), whereas the 
GD in the FSGS group was significantly lower than that of MCNS group (2.87±1.29/mm2 
vs. 3.64±1.14/mm2, p<0.05). In each group, however, both the GD and MGA were widely 
distributed and a significant inverse correlation was observed between the GD and MGA 
(MCNS: r=-0.42, FSGS: r=-0.63). In the multivariate regression analysis of the MCNS 
group, the GD was found to be a significant factor that independently associated with the 
MGA (p=0.04), whereas age, BMI, mean arterial pressure, eGFR, and degree of global 
sclerosis were not. These results suggest that the GD may have a significant impact on the 
determination of the glomerular size that is a potential predictor for the development of 
FSGS in patients with nephrotic syndrome.
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The Impact of Glomerular Density in Renal Biopsy Specimens in the 
Development of Obesity-Related Glomerulopathy  Nobuo Tsuboi, Yasunori 
Utsunomiya, Kentaro Koike, Tetsuya Kawamura, Tatsuo Hosoya.  Division of 
Kidney and Hypertension, Department of Internal Medicine, Jikei University 
School of Medicine, Tokyo, Japan.


There is an increasing incidence of obesity-related glomerulopathy (ORG) as a cause 
of chronic kidney disease (CKD). ORG is characterized by a marked glomerulomegaly 
that is associated with obesity-induced glomerular hyperfiltration. However, not all the 
patients with obesity exhibit renal injury, suggesting the presence of potential factors in 
these patients that predict the occurrence of ORG. Our recent studies have suggested that a 
lower glomerular density (GD; non-sclerotic glomerular number/renal cortical area) in the 
initial renal biopsy is associated with an enlarged glomerular size as well as an indicator 
for renal progression in the patients with IgA nephropathy (IgAN) and membranous 
nephropathy (MN) (ASN2008, NDT2009). In this study, we measured the glomerular 
density and size of renal biopsy specimens in the ORG patients (n=25) and examined the 
differences with those of the patients with IgAN (n=97) and MN (n=46). ORG was defined 
as the obese patients (BMI>28kg/m2) with CKD and without other kidney diseases. All the 
patients had eGFR>60ml/min/1.73m2 at the time of biopsy. In these patients, the degrees 
of global glomerular sclerosis and interstitial fibrosis were mild and showed no significant 
difference among each group. However, the mean glomerular area was much larger in ORG 
patients than those of the patients with IgAN and MN (29.8±5.1 vs. 18.3±4.4 and 23.7±4.1 
x103µm3, p<0.001). In contrast, the distribution of the GD in ORG patients was extremely 
concentrated into a low value whereas the GD was widely distributed in the patients with 
IgAN and MN (1.7±0.6 vs. 3.5±1.5 and 3.8±1.2 /m2, p<0.001). A similar result was obtained 
even if global sclerosis was included in the calculation of GD. These results suggest that 
the kidneys with low nephron number, as indicated by the lower GD in this study, may 


be a potential characteristic of the individuals who are sensitive to the obesity-induced 
glomerular hyperfiltration and the subsequent renal injury as ORG.
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Endothelial Cell Injuries in Idiopathic Membranous Nephropathy with 
Focal Segmental Glomerular Sclerosis  Megumi Fukui,1 Akiko Mii,1 Akira 
Shimizu,2 Tomohiro Kaneko,1 Emiko Fujita,2 Yukinari Masuda,2 Yasuhiko 
Iino,1 Yasuo Katayama,1 Yuh Fukuda.2  1Department of Internal Medicine, 
Nippon Medical School; 2Department of Pathology, Nippon Medical School, 
Tokyo, Japan.


Membranous nephropathy (MN) with focal segmental sclerotic lesions is associated 
with a poorer prognosis than MN without these lesions. However, the mechanism of the 
development of segmental sclerosis and the clinicopathological characterizations of these 
cases are still uncertain. In the present study, we examined glomerular endothelial cell 
injuries and contributed to the development of segmental sclerosis in MN. We selected 
idiopathic MN cases from a series of biopsies between 1994 and 2008, and examined the 
clinicopathological characterizations. We assessed the formation of segmental sclerosis, 
focusing on the alterations of glomerular capillaries and endothelial cells, using CD34 
immunostaining and electron microscopy. In 250 biopsies with a diagnosis of idiopathic 
MN, 12% of MN cases (total n=30) were accompanied with the formation of segmental 
sclerosis. The average age of these cases is 61.8±12.0 years. About 67% of these cases 
developed nephrotic syndrome. The serum creatinine level was 1.11±0.35 mg/dl on an 
average at biopsy. In histopathology, all segmental glomerular lesions in MN showed the 
obliteration and loss of glomerular capillaries with disappearance of CD34+ endothelial 
cells. Interestingly, in all cases with segmental sclerosis, narrowing of glomerular capillaries 
and CD34+ capillaries separated from GBM were evident even in non-sclerotic areas. 
Electron microscopic findings showed marked GBM thickening with electron dense 
deposits and sometimes mesangial interposition in stage I to III MN (75%) or accumulation 
of extracellular matrix in stage IV MN (25%). Glomerular endothelial cells presented 
the increase in number and swelling with loss of fenestra in narrowing capillaries. In 
conclusion, all MN cases with segmental sclerosis showed glomerular capillary and 
endothelial cell injuries compared to MN cases without sclerotic lesions. Endothelial cell 
injury is associated with the formation of segmental sclerosis in MN, and may contribute 
to the deterioration of renal function.
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Coexistence of Thin Basement Membrane Nephropathy and Other 
Glomerulopathies: A Clinico-Pathological Study of 75 Cases  Su-Xia Wang, 
Zhi-Yong Cai, Lin-Chang Liu, You-Kang Zhang, Wan-Zhong Zou.  Department 
of Nephrology, Peking University First Hospital, Beijing, China.


Thin basement membrane nephropathy (TBMN) is characterized by persistent 
microscopic hematuria and is generally a nonprogressive genetic disease. TBMN is 
diagnosed by idendifying diffuse thinning of the glomerular basement membrane (GBM) 
with electron microscopy. Recently a few reports have described the clinical features 
of TBMN with other glomerulopathies (GPs) which manifested proteinuria and could 
potentially progress towards renal insufficiency. This present study analyzed the clinico-
pathological features of 75 TBMN patients with other GPs. A total of 191 patients were 
diagnosed with TBMN, this was 2.3% of the 8331 renal biopsies examined with electron 
microscopy during the period Jan 2003 ∼ Dec 2007 in our institute. Out of the 191 TBMN 
patients, 75 (39.3%) cases presented TBMN in coexistence with other GPs. These included 
IgAN, MCD, FSGS and MN representing 19.4%, 11.5%, 7.3%, and 1.1% of the 191 cases 
respectively. The clinical features of TBMN with different GPs are shown in the table. There 
was a predominance of TBMN with GPs in females over males (the ratio of male: female 
was 1: 2.4). Hematuria was the major symptom of TBMN patients with IgAN, but the TBMN 
patients with MCD or FSGS showed moderate or massive proteinuria with a lower frequency 
of hematuria. In summary, TBMN patients with other GPs presented heterogenous clinical 
manifestations. Furthermore, the clinical presentation of TBMN patients with MCD or FSGS 
was more similar to that of the primary MCD or FSGS without TBMN. The pathogenetic 
mechanism of GBM thinning in these patients needs further study.
Table The clinical features of TBMN with other glomerulopathies


IgAN MCD FSGS MN
Male/Female 9/28 7/15 5/9 0/2
Hypertension 18.9% (7/37) 13.6% (3/22) 42.9% (6/14) 50% (1/2)
Hematuria (>3RBC/HP) 94.6% (35/37) 36.4 (8/22) 64.3% (9/14) 100% (2/2)
Proteinutria (>2.0g/24h) 21.6% (8/37) 95.5% (21/22) 85.7% (12/14) 100% (2/2)
Renal insufficiency (Scr>1.5mg/dl) 10.8% (4/37) 9.1% (2/22) 35.7% (5/14) 50% (1/2)
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Prediction of Benefit from Simultaneous Liver-Kidney Transplantation 
(SLK) Versus Liver-Alone Transplantation (LAT): Role of Native Kidney 
Biopsy  Raimund H. Pichler, Jolanta Kowalewska, Mary O. Dittrich, A. Eric 
Anderson, Elizabeth A. Kendrick, Nicolae Leca, Ramasamy Bakthavasalam, 
Robert Cartithers, Jorge D. Reyes, R. Torrance Andrews, James Perkins, Connie 
L. Davis.  Medicine, Surgery, Pathology and Radiology, Univ. of Washington, 
Seattle, WA.


Renal biopsy is rarely used to determine the cause or reversibility of renal failure 
in end stage liver disease because of the concern for bleeding complications and lack of 
known predictive value. We performed kidney biopsies in liver transplant candidates with 
kidney failure of unclear etiology (n= 53) or hepatorenal syndrome greater than 4 weeks 
(n= 3) to help determine the need for SLK. The most common pathologic abnormality was 
membranoproliferative glomerulonephritis (23.5%) followed by IgA-Nephropathy (17.7%) 
and acute kidney injury (17.7%). Biopsy was performed percutaneously in 23/56 and via 
the transjugular approach in 33/56 (both in 4). Gross hematuria or hematomas developed 
in 26% (6/23) of percutaneous and 8.8% (3/34) of transjugular biopsies. Combined 
transplant was recommended for patients with more than 40% global glomerular sclerosis, 
or with interstitial fibrosis comprising more than 30% of the interstitium or for patients 
on hemodialysis for more than 2 months. To date, 21 patients have undergone liver alone 
transplant (LAT) and 9 patients have undergone SLK. Average pre-transplant estimated 
glomerular filtration rates (eGFRs) in the SLK and LAT groups were 14 and 34 mls/min, 
respectively. For the SLK group, average post-transplant eGFRs at 12 months was 42 mls/
min and for the LAT group 54 mls/min. In regression analysis, the best predictor for post-
transplant GFR in the LAT group was the extent of global glomerulosclerosis (p=0.003), 
whereas interstitial fibrosis and the pretransplant creatinine were not predictive. We were 
able to avoid allocation of kidneys to 71% of our patients with significant renal dysfunction 
and despite this, had comparable post transplant eGFRs as compared to SLK transplant 
recipients. We conclude that renal biopsy can be relatively safe in this high-risk population 
and can help elucidate the etiology and reversibility of renal failure in ESLD.
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The Pathological Significance of Medullary Ray Injury (MRI) in Renal 
Allografts  Akimitsu Kobayashi,1 Shinichi Ito,2 Motoshi Hattori,3 Satoshi 
Teraoka,4 Kazunari Tanabe,5 Yutaka Yamaguchi.6  1Division of Kidney and 
Hypertension, Department of Internal Medicine, Jikei University School of 
Medicine, Tokyo, Minato-ku, Japan; 2Urology, Gifu University, Gifu, Japan; 
3Pediatric Nephrology, Tokyo Women’s Medical University, Tokyo, Shinjuku-
ku, Japan; 4Surgery, Tokyo Women’s Medical University, Tokyo, Shinjuku-ku, 
Japan; 5Urology, Tokyo Women’s Medical University, Tokyo, Shinjuku-ku, Japan; 
6Pathology, Jikei University, Kashiwa Hospital, Chiba, Kashiwa-shi, Japan.


Medullary ray injury (MRI) is one candidate for the pathological determination of 
calcineurin inhibitor (CNI) toxicity because MRI is reported to be related to arteriolar 
hyaline changes and vasospasticity preceding the striped form of interstitial fibrosis in 
an experimental model (Transplantation 1990;49:445). In this study, we investigated 
the significance of MRI to determine the contribution of CNI toxicity to MRI or other 
etiologies in renal allografts.


Methods: This study investigated 36 protocol biopsies from renal allografts that showed 
evidence of MRI (mean age 31.1, mean duration after transplantation (days) 381.3).


We defined MRI as evidence of fibrosis and inflammation that was localized exclusively 
to the medullary ray. Pathological changes of MRI with evidence of ‘arteriolar hyaline 
nodules and/or isometric vacuolization of tubular cells’, ‘Tamm-Horsfall protein casts with 
extravasation into interstitum, and ‘intratubular and peritubular infiltration of predominant 
neutrophils with thyroidization’ were considered to indicate MRI related to CNI toxicity, 
chronic obstruction, and acute on chronic pyelonephritis, respectively.


Results: Overall (n=36), the etiology of MRI was CNI toxicity (16 cases, 44.4%), 
chronic obstruction (13 cases, 36.1%), acute on chronic pyelonephritis (2 cases, 5.6%), 
and others (5 cases, 13.9%). We performed voiding cystography in 7 cases of MRI related 
to chronic obstruction and 6 cases (85.7%) showed vesicoureteral reflux (VUR).


Conclusion: As we demonstrated here, MRI has various etiologies and is not specific to 
CNI toxicity. Since 36.1 % of the MRI was related to chronic obstruction and 85.7% (6/7) 
showed clinical VUR, MRI might predict the changes of urological complications.
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The Role of Soluble CD30 Testing as Marker of Post-Transplant Kidney 
Allograft Dysfunction  Julio Delgado,1,2 Igor Pavlov,2 Fuad Shihab.3  1Pathology, 
University of Utah; 2ARUP Institute for Clinical & Experimental Pathology; 
3Medicine, University of Utah.


Background: Current laboratory methods are inadequate for detecting sub-clinical 
allograft damage that occurs prior to the establishment of irreversible graft injury. The 
purpose of this study was to determine the role of sCD30 post-transplant monitoring for 
prediction of kidney allograft dysfunction.


Methods: Sera were collected immediately pre-transplant and yearly thereafter for up 
to 5 years post-transplant in 37 primary renal transplant recipients. Levels of serum sCD30 
were tested using a fluorescent microsphere assay.


Results: Levels of sCD30 significantly decreased after transplantation and remained 
low throughout the duration of the study in comparison to pre-transplant levels. Using a 
serum creatinine value of 3.0 mg/dL as the cut-off for dysfunctional kidney allograft, 3 
of 37 patients developed allograft dysfunction during the 5-year follow up period. We 
found that persistently elevated levels of serum sCD30 preceded the diagnosis of allograft 
dysfunction in these 3 patients. The remaining patients with uncomplicated courses had 
normal sCD30 levels throughout the duration of the study.


Conclusions: Suppression of sCD30 levels post-transplant is observed in patient 
uncomplicated course as a consequence of good immunosuppression. Elevated levels of 
serum sCD30 might be a sensitive marker for predicting subsequent allograft dysfunction 
in the late post-transplant period.
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IL17 Protein during Renal Allograft Rejection Correlates with Inflammation, 
Fibrosis and Poor Renal Outcome  Ünsal Yapici,1 Fréderike J. Bemelman,2 
Joris J. T. H. Roelofs,1 Chris van der Loos,1 Karlijn van Donselaar-van der 
Pant,2 Nike Claessen,1 Ajda T. Rowshani,2 Ineke J. M. ten Berge,2 Sandrine 
Florquin.1  1Pathology, Academical Medical Center, University of Amsterdam, 
Amsterdam, Netherlands; 2Nephrology, Academical Medical Center, University 
of Amsterdam, Amsterdam, Netherlands.


Background
Interleukin-17 (IL17) is a potent proinflammatory cytokine partially produced by a 


special subset of activated memory T-cells (TH17 cells). Recent studies suggest a role 
for this subset of T-cells in transplantation. The aim of this study was to correlate the 
expression of intragraft IL17 at mRNA and protein levels during acute allograft rejection 
to histopathology, response to therapy and renal outcome.


Methods
Fifty-one renal biopsies with acute rejection were doublestained by immunohistochemistry 


for CD3 and IL17 (subtypes IL17a and IL17f, the key subtypes produced by TH17 cells). 
Positive cells were counted by microscopic examination. For mRNA analysis, 36 frozen 
renal biopsy samples were examined. Quantitative real-time RT-PCR for IL17a, IL17f and 
CD3ε was performed. The correlation of IL17 and CD3 at cellular and molecular levels 
with histopathology, response to therapy and clinical outcome was assessed. All patients 
received similar immunosuppressive therapy.


Results
IL17 cell counts were significantly correlated with tubilitis (r=0,32, P=0,02), interstitial 


inflammation (r=0,495, P<0,01) and interstitial fibrosis (r=0,34, P=0,02). Moreover IL17 
cell counts were correlated to return to dialysis (Z=-2,21, P=0,03) and MDRD at 6 months 
(r=-0,33, P=0,04). Only a few of the IL17 positive cells showed colocalization with CD3 
and were designated as Th17 cells. However, the majority of IL17 positive cells was in 
close contact with a T-cell. The amount of these cells was significantly related to tubilitis 
(r=0,47, P<0,01) and interstitial inflammation (r=0,59, P<0,01). At mRNA-levels no 
significant correlations could be found.


Conclusion
Intragraft IL17 at cellular levels correlates with inflammation and fibrosis during 


acute rejection. IL17 does not predict response to therapy. However, there is a significant 
correlation with poor renal outcome and return to dialysis.
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Activation of RhoA in Glomerular Podocytes Results in Albuminuria in 
Adult Mice  Tomoko Takano,1 Andrey V. Cybulsky,1 Andrew M. Herzenberg,2 
Lamine Aoudjit,1 Ruihua Jiang.1  1Medicine, McGill University, Montreal, QC, 
Canada; 2Pathology, University of Toronto, Toronto, ON, Canada.


The function of glomerular podocytes is tightly associated with their morphology, which 
normally features F-actin rich foot processes. RhoA is a small GTPase that regulates the 
actin cytoskeleton. We reported previously that activation of RhoA in cultured podocytes 
leads to cell contraction. To study the consequence of RhoA activation in podocytes in 
vivo, we expressed a constitutively active (CA) mutant of RhoA under the control of a 
tetracycline-responsive element in mice. These mice were crossed with transgenic (Tg) mice 
expressing a reverse tetracycline-controlled transcriptional activator under control of the 
podocin promoter. The double Tg mice were treated with doxycycline (Dox) or vehicle for 
4 weeks starting at the age of 2-3 months. By immunofluorescence microscopy, CA-RhoA 
was expressed in glomeruli of Dox-treated Tg mice, and its distribution overlapped with 
that of nephrin, although expression of CA-RhoA was relatively weak, and was focal and 
segmental. Vehicle-treated Tg mice showed trivial CA-RhoA staining. Vehicle-treated Tg 
female mice had a urinary albumin to creatinine ratio (ACR) of 129±29 µg/mg (n=7), while 
Dox-treated female mice had 672±356 µg/mg (n=6, p=0.06 vs vehicle). Compared with 
vehicle-treated Tg females, the ACR in vehicle-treated Tg males was greater (230±46 µg/
mg, n=7, p=0.04 vs female), and was further increased by Dox to 761±197 µg/mg (n=8, 
p=0.01 vs vehicle). The ACR of vehicle-treated Tg mice was not significantly different 
from gender-matched non-Tg mice, and Dox treatment of non-Tg mice did not increase 
albuminuria. By light microscopy, kidneys of Dox-treated Tg mice appeared normal; 
however, electron microscopy revealed focal and segmental foot process effacement. 
These changes were absent in vehicle-treated Tg mice. Thus, expression of CA-RhoA in 
podocytes in vivo, even at a low level, results in podocyte foot process effacement and 
albuminuria. These results support the view that the activity of RhoA must be tightly 
regulated to maintain normal podocyte function and morphology.
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SNF8, a Component of the ESCRT-II Complex, Binds and Regulates Wild-
Type and FSGS-Associated Mutant TRPC6  Johannes S. Schlondorff,1 Robert 
Carrasquillo,1 Anna Greka,2 Martin R. Pollak.1  1Renal Division, Brigham and 
Women’s Hospital, Boston, MA; 2Renal Unit, Massachusetts General Hospital, 
Boston, MA.


Mutations in the canonical transient receptor potential 6 (TRPC6) are a cause of 
autosomal dominant focal segmental glomerulosclerosis (FSGS). All of the known mutations 
are located within the cytoplasmic segments of the cation channel, suggesting that these 
domains play a critical role in the proper regulation of channel activity. Here we report that 
SNF8, a component of the ESCRT-II complex, interacts with TRPC6. The interaction was 
initially observed in a yeast two-hybrid screen, and confirmed by co-immunoprecipitation 
from eukaryotic cell extracts. The interaction is mediated via binding of SNF8 to the amino-
terminal cytoplasmic domain of TRPC6. The FSGS-associated TRPC6 mutation N143S, 
but not the P112Q or S270T mutations, decrease the interaction with SNF8 in the yeast 
two-hybrid assay. Overexpression of SNF8 enhances both wild-type and mutant TRPC6-
mediated whole-cell currents in HEK293T cells. Furthermore, activation of NFAT-mediated 
transcription by FSGS-associated TRPC6 mutants is enhanced by overexpression of SNF8, 
and partially inhibited by RNAi mediated knockdown of SNF8. Although the ESCRT-II 
complex functions in the endocytosis and lysosomal degradation of transmembrane 
proteins, SNF8 overexpression does not alter the amount of TRPC6 present on the cell 
surface. Taken together, these results identify SNF8 as a novel regulator of TRPC6 and 
suggest that modulating the SNF8-TRPC6 interaction may influence the ability of TRPC6 
mutations to cause FSGS.
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Phosphorylation of Alpha-Actinin-4 at Serine-159 Alters Binding to F-Actin  
Astrid Weins,1 Daniel J. Becker,2 Martin R. Pollak.2  1Department of Pathology, 
Brigham and Women’s Hospital, Boston, MA; 2Department of Medicine, Renal 
Division, Brigham and Women’s Hospital, Boston, MA.


α-actinin-4 (Actn4) is a cytoplasmic protein that is best-known for its ability to crosslink 
actin filaments. Mutations in the gene encoding Actn4 cause proteinuric kidney disease in 
humans and mice. We have previously demonstrated that Actn4 with a disease-associated 
mutation (K255E) exhibits an increased affinity for actin filaments in vitro; this increased 
actin affinity appears to be mediated by a conformational change in the actin-binding 
domain (ABD) of Actn4 that exposes an additional actin-binding site (ABS1). In order to 
define potential physiological determinants of actin binding by Actn4, we sought to identify 
post-translational modifications on Actn4. Actn4 protein was immunoprecipitated from a 
conditionally immortalized mouse podocyte cell line and subjected to mass spectrometry. 
Phosphorylation of the serine residue at amino acid position 160 of the mouse sequence 
(corresponding to amino acid position 159 of the human Actn4 sequence) was observed. 
This serine residue is located in the “hinge” region separating the two calponin-homology 
domains that compose the ABD of Actn4. We therefore hypothesized that phosphorylation of 
Actn4 at serine-159 plays a role in actin binding, perhaps by regulating ABD conformation. 
Site-directed mutagenesis of the ABD of human Actn4 was performed to create two novel 
constructs: S159D (the negatively charged aspartic acid residue mimics the presence of 
phosphorylation) and S159A (the neutral amino acid residue alanine serves as a control). 
Actin co-sedimentation assays were then used to demonstrate that S159D-mutant, but not 
S159A-mutant, Actn4 exhibits higher affinity for filamentous actin as compared to wild-
type Actn4. Furthermore, using similar methods, we have demonstrated that the increased 
affinity of S159D Actn4 is dependent on the presence of the ABS1 actin-binding site. 
Additional work is focused on the identification of the cellular kinase responsible for S159 
phosphorylation and on defining the physiologic and pathophysiologic conditions under 
which Actn4 is phosphorylated at serine-159.
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Limited Proteolysis of CD2AP and Progression of Renal Disease  Mehmet 
M. Altintas,1 Clemens C. Möller,2 Changli Wei,1 Phillip Ruiz,3 Andrey Shaw,4 
Peter H. Mundel,5 Brian Adair,2 Jochen Reiser.1  1Nephrology and Hypertension, 
University of Miami, Miami, FL; 2Nephrology, Massachusetts General Hospital, 
Charlestown, MA; 3Pathology, University of Miami, Miami, FL; 4Pathology 
and Immunology, Washington University, St. Louis, MO; 5Molecular Medicine, 
University of Miami, Miami, FL.


We have recently shown that a cytosolic variant of cathepsin L protease cleaves the 
GTPase dynamin and the actin organizing protein synaptopodin in podocytes- both events 
promote the development of podocyte foot process effacement and proteinuria. Here we 
identify CD2AP as an additional cathepsin L substrate. CD2AP is a scaffolding protein 
containing three N-terminal SH3 domains that in the kidney, it is strongly expressed in 
podocytes. Homozygous CD2AP mutation or haploinsufficiency of the human CD2AP gene 
confer susceptibility to glomerular disease and mice lacking CD2AP develop progressive 
kidney failure. Cathepsin L mediated remodeling of CD2AP promotes the progression 
of renal disease towards end-stage renal failure. The structural organization of CD2AP 
at 21 Å resolution reveals a tetrameric structure that exposes two cathepsin L cleavage 
sites. CD2AP is processed by cytosolic cathepsin L into a 32 kDa C-terminal, structurally 
competent core protein (P32) that lacks SH3 domains. The novel peptide is detected by 
a C-terminal-specific CD2AP antibody during experimental glomerular disease. P32 can 


still bind nephrin and synaptopodin but permits the release of the slit diaphragm protein 
dendrin, that in turn translocates to the podocyte nucleus to promote podocyte apoptosis. 
Enzymatic remodeling of CD2AP by cytosolic cathepsin L occurs in mice with progressive 
glomerular disease. In contrast, cathepsin L knockout mice with serum nephritis are 
protected from CD2AP remodeling, nuclear dendrin and glomerular disease progression. 
Our data argues for a proteolytic regulation of tetrameric CD2AP that constitutes a critical 
factor for renal disease progression.
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ERK1/2 Interacts with PLCE1, the Protein Mutated in Nephrotic Syndrome 
Type 3  Shazia Ashraf,1 Hassan Chaib,1 Gil Chernin,1 Edgar A. Otto,1 Friedhelm 
Hildebrandt.1,2  1Departments of Pediatrics and of Human Genetics, University 
of Michigan, Ann Arbor, MI; 2Howard Hughes Medical Institute, .


Nephrotic syndrome (NS) is a heterogeneous glomerular disorder that results in 
proteinuria, hypoalbuminemia, edema, and hyperlipidemia. Using positional cloning, we 
have recently identified recessive mutations in the phopholipase C epsilon 1 (PLCE1) gene 
as causing early onset NS with end-stage kidney disease (1). We also demonstrated the 
interaction of the PLCE1 protein with IQGAP1 (1), BRAF (2) and β-arrestin 2.


To delineate the signaling mechanisms involved in this newly defined disease entity and 
to search for additional members of the PLCE1-associated protein complex, we performed 
GST pull down assays in rat glomerular lysates with purified GST-PLCE1 fusion protein. 
Proteins thus obtained were subsequently analysed with two-dimensional gel electrophoresis 
and compared to proteins from a GST-only negative control. Proteins differentially pulled 
down by GST-PLCE1 were identified by liquid chromatography/mass spectroscopy (LC-
MS) analysis. Two of the proteins showed identity with the extracellular signal regulated 
kinases 1 and 2 (ERK1/2), also called p44 and p42 MAP kinases.


We then confirmed by in vivo analysis that endogenous ERK1/2 coimmunoprecipitate 
with overexpressed PLCE1 in HEK293T cells demonstrating that ERK1/2 can form a 
protein complex with PLCE1. We confirmed the interaction both ways endogenously 
by coimmunoprecipitation in rat glomerular lysates, the most relevant tissue source 
for glomerular expression. We thereby identified ERK1/2 as a novel interaction partner 
of PLCE1 in glomeruli strongly suggesting a functional role of PLCE1 in the MAPK 
signaling pathway.


(1) Hinkes B et al. Nat Genet, 38:1397, 2006
(2) Chaib H et al. Am J Physiol Renal Physiol, 294:F93, 2008
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NEPH1 Interactions Differentially Regulate Surface Expression of 
Large-Conductance (BK-Type) Calcium-Activated Potassium Channels 
in Podocytes and Neurons  Stuart E. Dryer, Eun Young Kim.  Biology and 
Biochemistry, University of Houston, Houston, TX.


BK channels encoded by the Slo1 gene (also known as KCNMA1) are expressed in 
podocytes and in many neuronal populations. We have previously shown that in podocytes, 
stretch-sensitive BK channels form a complex with nephrin1 and with TRPC6 channels2. 
Because Neph1 is also an essential component of the glomerular slit diaphragm, we have 
examined its interactions with BK channels. We observed that BK channels reciprocally 
co-immunoprecipitate with Neph1 in an immortalized podocyte cell line, as well as in 
primary cultures of parasympathetic neurons, and in HEK293T cells transiently expressing 
tagged forms of Neph1 and BK channels. In HEK293T cells we observed that Neph1 
could interact with both of the COOH-terminal splice variants of BK channels that are 
endogenously expressed in podocytes. These interactions are functionally significant. Co-
expression of Neph1 with various COOH-terminal BK channel splice variants in HEK293T 
cells caused a marked decrease in the steady-state surface expression of BK channels on 
the cell surface, as assessed by cell-surface biotinylation assays, confocal microscopy, and 
whole-cell recordings. Neph1 interactions do not appear to affect the gating properties of BK 
channels. Consistent with this, we observed that siRNA-evoked Neph1 knockdown to about 
50% of controls levels in parasympathetic neurons (which do not express nephrin) caused a 
marked increase in surface expression of BK channels as assesed by whole-cell recordings 
and cell surface assays. Surprisingly, a comparable Neph1 knockdown in immortalized 
podocytes, which also express nephrin, caused a marked decrease in surface expression 
of BK channels as assessed by cell surface assays and whole-cell recordings. These data 
suggest a model in which nephrin and Neph1 play a role in regulation of surface expression 
of BK channels, and possibly other membrane proteins, but that the precise role depends 
on the stoichiometry of nephrin-Neph1 complexes that are present inside cells.


1. Kim EY, Choi KJ, Dryer SE, Am J Physiol-Renal Physiol 295:F235-46 (2008)
2. Kim EY, Alvarez-Baron C, Dryer SE, Mol Pharmacol 75:466-77 (2009)
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SIRPα Co-Localizes with Nephrin at the Podocyte Slit Diaphragm, and 
Modulates Nephrin Tyrosine Phosphorylation  Yutaka Harita,1,2 Atsuko 
Matsunaga,1 Haruko Tsurumi,1,2 Shoichiro Kanda,1,2 Takashi Sekine,2 Takashi 
Igarashi,2 Seisuke Hattori,1,3 Hidetake Kurihara.4  1Division of Cellular 
Proteomics (BML), Institute of Medical Science, The University of Tokyo, 
Minato-ku, Tokyo, Japan; 2Department of Pediatrics, Graduate School of 
Medicine, The University of Tokyo, Bunkyo-ku, Tokyo, Japan; 3Department of 
Biochemistry, School of Pharmaceutical Sciences, Kitasato University, Minato-
ku, Tokyo, Japan; 4Department of Anatomy and Life Structure, Graduate School 
of Medicine, Juntendo University, Bunkyo-ku, Tokyo, Japan.


Podocyte slit diaphragm (SD) serves as an essential structural framework for glomerular 
filtration. SD components, such as Nephrin and Neph1, are also known to function as a 
signaling platform through their modification including tyrosine phosphorylation. Recently 
we found signal regulatory protein (SIRP) α (also known as SHPS-1) as a novel SD 
component. SIRPα is a transmembrane glycoprotein, and its cytoplasmic region contains 
tyrosine residues that conform to immunoreceptor tyrosine-based inhibition motif (ITIM), 
which has been shown to recruit phosphatases (SHP-1 and SHP-2) to plasma membrane. 
To elucidate the role of SIRPα at SD, we examined the expression and phosphorylation 
status of SIRPα in proteinuric rat models using glomeruli from protamine sulfate- and 
PAN-treated rats. Immnostaining using phosphospecific antibodies revealed that SIRPα 
is tyrosine phosphorylated in normal glomeruli and dephosphorylated in podocyte injury 
models, which inversely correlates with Nephrin phosphorylation. We also found that SIRPα 
interacts with Nephrin, and this interaction occurs in vivo. Furthermore, co-expression of 
SIRPα attenuated phosphorylation of Nephrin, and this attenuation was dependent on the 
tyrosine residues of SIRPα which bind to SHP-1/2. Modulation of Nephrin phosphorylation 
downstream of SHP-1/2 was also demonstrated by augmented Nephrin phosphorylation by 
a specific SHP-1/2 inhibitor NSC-87877. These findings suggest that phosphorylation of 
SIRPα and resultant recruitment of SHP-1/2 negatively regulates Nephrin phosphorylation, 
and further highlight the dynamic balance between phosphorylation and dephosphorylation 
in SD signaling components.
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Characterization of a Novel Podocyte Protein PLEKHH2: Expression, 
Interactions, Localization  Ljubica Perisic,1 Kjell Hultenby,2 Matias Uhlen,3 
Karl Tryggvason.1  1Department of Medical Biochemistry and Biophysics, 
Karolinska Institute, Stockholm, Sweden; 2Laboratory of Medicine, Karolinska 
Institute, Stockholm, Sweden; 3Royal Institute of Technology, Stockholm, 
Sweden.


By profiling of newborn and adult mouse kidney glomerular transcriptomes, over 300 
novel highly glomerulus-associated proteins were identified (Takemoto et al. 2006). One 
of these is PLEKHH2, member of a pleckstrin homology-domain containing family of 
proteins, of which little is known.


PLEKHH2 expression is restricted to kidney glomerulus and testis, as shown by tissue 
RT-PCR, northern and western blots and immunohistochemistry.


Focal adhesions protein Hic5 and beta-actin were identified, by Y2H, as interaction 
partners of PLEKHH2. The interaction between Plekhh2 and Hic5 was confirmed by 
coimmunoprecipitation and the two proteins were colocalized in cultured podocytes. 
PLEKHH2 is strongly expressed in actin-rich membrane lamellipodia of transfected 
podocytes.


By immunoelectron microscopy, we localized PLEKHH2 to podocytes of the kidney 
glomerulus, both to cell bodies and foot processes on the glomerular basement membrane. 
By the same method, Hic5 was localized mainly to mesangial cells of glomerulus, but also 
to podocyte foot processes.


To further characterize PLEKHH2 protein and its interactions we are utilizing 
fluorescent microscopy techniques: FRET, TIRF, FRAP and in vivo cell imaging of Plekhh2 
relocalization during lamellipodia formation/migration/adhesion.To further study in vivo 
function of PLEKHH2, a mouse KO model has been generated in our group.


Disruption of zebrafish PLEKHH2 expression by morpholino knockdown results in 
renal failure and proteinuria (Parikka et al. unpublished). Moreover, sequence variants in 
the human PLEKHH2 region have been reported as possible risk factors for susceptibility 
to diabetic nephropathy (Greene at el. 2008).The novel podocyte protein PLEKHH2 appears 
to have an important role in the organization of the glomerular filtration barrier and it may 
be involved in the pathogenesis of diabetic nephropathy.
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Alternative Activation of Wnt Signaling Pathway by Integrin Linked Kinase 
in Podocyte May Be a Possible Pathogenetic Mechanism in Primary Focal 
Segmentar Glomerulosclerosis  Vicente Teixeira,1 Marcelo Naves,2 Maria-
Fernanda Soares,2 José-Antonio Silva-Jr,2 Lucio Requião-Moura,1 Gianna 
Mastroianni-Kirsztajn.1  1Medicine, Universidade Federal de Sao Paulo, Sao 
Paulo, Brazil; 2Pathology, Universidade Federal de Sao Paulo, Sao Paulo, 
Brazil.


AIM: It was demonstrated that integrin-linked kinase (ILK) could function as a 
common downstream effector in proteinuric glomerular diseases and interact with Wnt 
signaling pathway. Here, we investigate ILK and its involvement with Wnt pathway in 
clinical and experimental FSGS. METHODS: Male Wistar rats had five i.p. injections 
of PAN at 2 weeks intervals. At the end of the 10th week, their kidneys were analyzed by 
immunofluorescence, confocal microscopy, western blot and real time-PCR for ILK, pAkt, 
P-cadherin and β-catenin. Furthermore, Renal biopsies from 37 well-documented patients 
with prmary FSGS were evaluated for ILK, pGSK-3β and β-catenin expression by IHC. 
Biochemical as well as clinical parameters were assessed. Control group comprised 10 
biopsies from renal transplantation donors or from nephrectomy by trauma. RESULTS: 
Animals with FSGS presented a statistically significant increase of gene and protein 
expression of ILK, as well as increased protein expression of pAkt. ILK expression was 
mainly detected in the podocytes. It was observed β-catenin translocation to the nuclei 
of podocytes in animals.β-catenin co-localized with LEF-1 in the nuclei of podocytes of 
the animals with FSGS. Gene expression of β-catenin in rats with FSGS decreased and 
the difference was significant compared to controls; there was also a trend to reduction 
of P-cadherin gene expression. Patients with FSGS presented de novo ILK expression in 
podocytes (55% vs. 0%, p = 0,024), associated with analogous expression of pGSK-3β in 
podocytes (49% vs 0%, p< 0,05). It was also observed β-catenin translocation to the nuclei 
of podocytes of nephrotic patients (51,3% vs. 0%, p=0,05).


CONCLUSIONS: Our findings sugest activation of Wnt signaling pathway through 
activation of ILK in podocytes of animals treated with PAN and of patients with primary 
FSGS that might have an important role in development and/or progression of experimental 
FSGS.
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The Adaptor Molecule CIN85 Is a New Binding Partner of Nephrin and 
Podocin and Regulates the Slit Diaphragm Turnover  Irini Tossidou,1 Beina 
Teng,1 Lyudmyla Drobot,2 Hermann Haller,1 Mario Schiffer.1  1Nephrology, 
Medical School, Hannover, Germany; 2Institute of Cell Biology, National 
Academy of Sciences of Ukraine, Lviv, Ukraine.


CIN85 belongs together with CD2AP to a family of ubiquitously expressed adaptor 
proteins which are primarily proposed to function in endocytosis and downregulate receptor 
tyrosine kinase activity. Previously we could show that in contrast to wildtype podocytes 
the full-length isoform of CIN85 (Rukl)is upregulated in CD2AP-/- podocytes which leads 
to decreased activation of ERK1/2 in response to various growth factors and finally to 
apoptosis. The interaction of CD2AP with Nephrin and Podocin is well established however 
the involvement of CIN85 in the physiological turnover of the slit diaphragm proteins 
Nephrin and Podocin has not been described. The aim of our studies was to analyze in detail 
the role of CIN85 for the physiological regulation of the slit diaphragm.


When we cotransfected HEK 293 cells with different CIN85 (Ruk)-Isoforms, CD2AP, 
Nephrin and Podocin and performed immunoprecipitation-assays we identified CIN85 
as a new binding partner of Nephrin and Podocin. Furthermore we could show that 
CD2AP, Nephrin and Podocin are binding to the same region of CIN85. With endogenous 
immunoprecipitations of Nephrin and Podocin in cultured murine podocytes we can 
demonstrate that Nephrin and Podocin are ubiquitinated after growth factor stimulation. In 
CD2AP-/- podocytes, which express high levels of endogenous RukL, this profile is enhanced 
and shifted towards earlier time-points. By immunocytofluorescence we can demonstrate 
that Nephrin and Podocin are internalized in the presence of CIN85. To confirme this we 
performed a Nephrin-endocytosis-assay by Elisa. We cotransfected HEK 293 cells with 
Nephrin and CIN85, CD2AP, Podocin or an empty vector. In the presence of CIN85 the 
internalization of Nephrin is significantly stronger.


We conclude that the physiological integrity of the slit diaphragm proteins Nephrin 
and Podocin is strongly affected by the balance of CIN85 and CD2AP.
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Phosphorylation of Podocalyxin Prevents RhoA and Ezrin Activation 
and Disrupts Interaction with the Actin Cytoskeleton  Hirotaka Fukasawa, 
Hirotaka Obayashi, Jaesung Lee, Sandra Schmieder, Marilyn G. Farquhar.  
Cellular and Molecular Medicne, University of California San Diego, La 
Jolla, CA.


Podocalyxin (PC) is the major sialoglycoprotein expressed on apical membranes 
of the podocyte foot processes. We showed previously that PC is connected to the actin 
cytoskeleton via NHERF2 and ezrin and plays a major role in maintenance of foot process 
architecture, but the precise mechanisms involved remained unknown. In the present 
study, we found that PC is serine-phosphorylated in puromycin aminonucleoside (PAN)- 
and protamine sulfate (PS)-treated rat glomeruli. Using in vitro phosphorylation assays, 
we identified Ser415 in the PC cytoplasmic tail as the presumed phosphorylation site 
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and showed it is phosphorylated by protein kinase C (PKC). Mutation of Ser415 to the 
phospho-mimetic residues Glu (S415E) or Asp (S415D), prevented interaction between 
PC and ezrin. Moreover, we generated MDCK cell lines stably expressing wild-type 
phosphomimetic (S415E) and phosphorylation-deficient (S415A) PC mutants to assess 
the effect of phosphorylation of PC at Ser415. We found that the connection between PC, 
ezrin and the actin cytoskeleton was inhibited in MDCK-S415E cells, but not MDCK-PC 
and MDCK-S415A cells. Moreover, RhoA and ezrin were inactivated in MDCK-S415E 
cells, but not in MDCK-PC and MDCK-S415A cells. In summary, phosphorylation of 
PC at Ser415 prevents interaction between PC and the cytoskeletal linker ezrin via RhoA 
and ezrin inactivation in MDCK cells, leading to disconnection of PC from the actin 
cytoskeleton. These results suggest that phosphorylation of PC (at Ser415) in nephrosis 
may cause disconnection of PC from the actin cytoskeleton leading to derangement of foot 
process architecture via RhoA and ezrin inactivation.
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Nephrin-Neph3 Trans-Interaction Induces Cell Adhesion  Eija Heikkilä,1 
Mervi Ristola,1 Marika Havana,1 Harry Holthöfer,1,2 Sanna Lehtonen.1  
1Department of Bacteriology and Immunology, Haartman Institute, University 
of Helsinki, Helsinki, Finland; 2Centre for BioAnalytical Sciences, Dublin City 
University, Dublin, Ireland.


Neph3 belongs to nephrin-like proteins (Neph family) which are components of the 
podocyte slit diaphragm (SD). Neph3 is down-regulated in human proteinuric kidney 
diseases indicating that it is important for the maintenance of the SD, but its role for the 
formation of the SD is unknown. Lack of nephrin or Neph1 leads to absence of SD and 
their interaction is suggested to be important for SD formation. In this study we analyzed 
whether Neph3 is in complex with Neph1 and nephrin. We found by co-immunoprecipitation 
and GST pull-down assays that Neph3 both homodimerizes and heterodimerizes with 
nephrin and Neph1. To evaluate whether Neph3 promotes cell adhesion either alone or 
after binding to nephrin, we used L-fibroblasts which lack endogenous adhesion system, 
and hanging drop aggregation assay. The results showed that L-cells expressing Neph3 
had significantly increased aggregation index compared to L-nephrin and L-mock cells. 
Furthermore, L-nephrin and L-Neph3 cells in combination showed the highest aggregation 
index indicating that nephrin-Neph3 trans-interaction induces cell adhesion. We also 
found that the expression of Neph3 is increased in nephrin deficient mouse kidneys by 
semiquantitative Western blotting and immunofluorescence. Collectively, the results 
indicate that the nephrin-Neph3 interaction may be important for the formation of the SD. 
Furthermore, when nephrin is absent, the consequent up-regulation of Neph3 suggests that it 
may take part in the formation of the modified junctions observed after nephrin deletion.
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SIRPα (SHPS-1) Signaling Pathway Is Involved in Podocyte Structure 
and Function  Mai Tomioka,1 Keiju Hiromura,1 Satoshi Takahashi,1 Shigeru 
Takeuchi,1 Akito Maeshima,1 Takashi Kuroiwa,1 Yoriaki Kaneko,1 Yasuyuki 
Saito,2 Hiroshi Ohnishi,2 Takashi Matozaki,2 Takeo Aoki,3 Kuniaki Takata,3 
Yoshihisa Nojima.1  1Department of Medicine and Clinical Science, Gunma 
University Graduate School of Medicine, Maebashi, Japan; 2Laboratory of 
Biosignal Sciences, Molecular and Cellular Regulation, Gunma University, 
Maebashi, Japan; 3Department of Anatomy and Cell Biology, Gunma University 
Graduate School of Medicine, Maebashi, Japan.


Tyrosine phosphorylation is considered important in maintaining glomerular filtration 
function through phosphorylation of slit diaphragm proteins. However, the role of tyrosine 
phosphatases (PTPs) has not been well clarified. SIRPα (SHPS-1) is a transmembrane 
protein that contains tyrosine phosphorylation sites in its cytoplasmic region, to which 
two PTPs, SHP1 and SHP2, are recruited in a phosphorylation-dependent manner. We 
previously reported that SIRPα exists predominantly in podocyte, and that knock-in mice 
(C57BL/6 background) which express mutant SIRPα lacking the cytoplasmic region 
showed massive albuminuria by the combination of uninephrectomy and adriamycin 
injection (ASN 2008).


In this study, we further examined the role of SIRPα in podocytes. Immunoelectron 
microscopy demonstrated that SIRPα predominantly localized in podocyte including foot 
processes. Precise examination for urinary albumin excretion using metabolic cages revealed 
SIRPα-mutant mice (8 weeks old) had a faint, but significantly higher level of albuminuria 
(0.060±0.042 vs 0.017±0.009 mg/day, mutant vs wild, P<0.01). Light microscopy showed 
no apparent morphological differences in the kidney. Immunofluorescent study also 
demonstrated no significant alteration of podocyte-specific markers, such as nephrin, 
synaptopodin and podocalyxin. However, scanning and transmission electron microscopy 
revealed blunting and widening of the foot processes in mutant mice. The average number 
of foot processes per 10 µm GBM length was significantly decreased (22.9±1.4 vs 33.4±0.8, 
mutant vs wild, P<0.01).


These observations suggest that SIRPα signaling pathway plays an important role in 
regulating podocyte structure and function as a filtration barrier.
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TRPC6 Deficiency Does Not Cause Glomerulosclerosis  Jason J. Eckel,1 
Nirvan Mukerji,1 Peter Lavin,1 Naila Ferimazova,1 Rasheed Gbadegesin,2 
Tirupapuliyur Damodaran,1 Brandy Bowling,1 Guanghong Wu,1 Alison 
Homstad,1 Laura Barisoni,4 Bartlomiej Bartkowiak,1 Michelle P. Winn.1  
1Medicine, Duke University Medical Center, Durham, NC; 2Pediatrics, Duke 
University Medical Center, Durham, NC; 3Pathology, New York University 
School of Medicine, New York City, NY.


Recent work has revealed familial forms of autosomal dominant focal segmental 
glomerulosclerosis (FSGS), caused by mutant variants of canonical transient receptor 
potential cation channel 6 (TRPC6). Here we have determined that loss of TRPC6 function 
does not cause glomerular disease, as assessed by albuminuria and kidney histomorphology 
in mice. TRPC6 mutations may cause FSGS by augmenting injurious signals in response to 
hormonal mediators, therefore we used an angiotensin II (Ang II) kidney injury model to 
evaluate differences between TRPC6-deficient mice and their wild-type litter mates. Using 
mixed background (C57BL/6 and 129/SvEv) mice, we found no statistically significant 
difference in blood pressure, albuminuria, heart to body weight ratio, or kidney histology 
between groups after Ang II infusion. Furthermore, when TRPC6-deficient mice were inbred 
into 129/SvEv mice, those more susceptible to renal injury, there again was no difference in 
blood pressure or albuminuria when compared to wild-type mice after exposure to Ang II. 
In fact, there is suggestion of a delay in time to renal injury in those lacking TRPC6.


Thus, the absence of TRPC6 has no adverse effects on kidney structure and function 
and loss of function mutations in TRPC6 probably have a limited capacity to cause 
glomerulosclerosis. Despite demonstration of increased expression of TRPC3 and TRPC7 
in TRPC6-deficient mice, there may be a delay in development of renal injury in a model of 
Ang II-dependent kidney injury in pure 129/SvEv mice. Although TRPC3 and TRPC7 have 
similar structure and perhaps function to TRPC6, in a strain-dependent model, the absence 
of TRPC6 does not result in Ang II-induced renal injury and may provide some protection, 
suggesting the importance of TRPC6 in the development of renal disease.
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PAG/Csk-Binding Protein Resides at the Podocyte Slit Diaphragm and Is 
a Negative Regulator of Nephrin Signaling  Hyemin Choi,1 Rakesh Verma,1 
Dontscho Kerjaschki,2 Lawrence B. Holzman.1  1Univ of Michigan, Ann Arbor, 
MI; 2Univ of Vienna, Vienna, Austria.


Nephrin phosphorylation is regulated during podocyte development and in models 
of podocyte injury that induce changes in podocyte morphology; these morphological 
changes require regulation of actin cytoskeletal dynamics. Fyn-dependent Nephrin 
phosphorylation is a proximal step in signaling mechanisms that regulate podocyte actin 
dynamics. Therefore, the mechanisms that regulate nephrin phosphorylation deserve 
investigation. PAG/Csk-binding protein is a lipid raft associated transmembrane protein 
necessary for regulation of Src Family Kinase (SFK) activity at immune synapses. In these 
systems, PAG participates in a negative feedback loop that dampens receptor activation 
by providing a scaffold for the recruitment of C-terminal src kinase (Csk); Csk in turn 
supresses SFK activity by phosphorylating a SFK C-terminal tyrosine, subsequently 
extinguishing receptor complex associated src-dependent signaling. We hypothesized that 
a similar mechanism exists to regulate nephrin associated Fyn-dependent signaling. PAG 
was readily identified in a podocyte-specific pattern in rat glomeruli and immuno-gold 
electron microscopy demonstrated that PAG is targeted to podocyte foot process intercellular 
junctions. Consistent with these observations, PAG associated exclusively with a Triton 
X-100 insoluble (lipid raft) fraction by floation gradient centrifugation where Fyn and other 
components of the nephrin-associated receptor complex reside. Using a cultured podocyte 
model of Nephrin activation described previously (induced clustering of CD16/7-Nephrin 
chimeric protein and various mutants), we investigated the role of PAG in regulating nephrin 
phosphorylation. Nephrin activation resulted in SFK-dependent tyrosine phosphorylation of 
endogenous PAG and induced Csk recruitment to PAG. In the same model, over-expression 
of PAG attenuated nephrin phosphorylation in a Csk-dependent fashion following nephrin 
ligation. These results suggest that PAG is embedded in the foot process intercellular junction 
lipid microdomain and with Csk participates in a negative feedback loop that dampens 
nephrin ligation-induced tyrosine phosphorylation.
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Nephrin Forms a Tri-Molecular Complex with NCK and ARP2/3 To 
Regulate the Podocyte Cytoskeleton  Markus Godel,1 Dunja Temerinac,1 Bjorn 
Hartleben,1 Gerd Walz,1 Nina Jones,2 Tobias B. Huber.1  1University Hospital 
Freiburg, Germany; 2University of Guelph, Canada.


The glomerular slit diaphgram is a specialized cell junction that bridges the space 
between adjacent podocyte foot processes. The superimmunglobulin-family member 
Nephrin is an essential part of the glomerular slit diaphragm and mutations in Nephrin 
lead to a steroid-resistant proteinuria. It is known that Nephrin modulates the actin-based 
cytoskeleton of podocyte foot processes via a phosphorylation dependent interaction with 
Nck adapter proteins. Here we demonstrate that Nephrin binds both, the Nck adapter 
molecules and the actin nucleator complex Arp2/3. The Arp2/3 complex, NCK and Nephrin 
co-localize and are highly enriched in secondary podocyte foot processes. In contrast to 
the Nck interaction, the Arp 2/3 interaction with Nephrin is phosphorylation independent. 
Nephrin clustering studies suggest that the simultaneous binding of Nephrin to NCK and 
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Arp2/3 most efficiently powers the formation of short branched actin filaments, which 
might be essential for the formation a mechanically highly stable podocyte foot process 
network.
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Motor Protein Myo1c Participates in Podocyte Junction Formation through 
Its Interaction with Neph1  Deepak Nihalani,1 Mark C. Wagner,1 Ehtesham 
Arif,1 Vikas Pruthi,2 Exing Wang,1 George Rhodes,1 Sarah Wean,1 Bruce A. 
Molitoris.1  1Medicine, Indiana University Purdue University, Indianapolis, 
IN; 2Biotechnology, Indian Institute of Technology Roorkee, Roorkee, Uttar 
Pradesh, India.


Loss of slit diaphragm is a major outcome of several glomerular diseases that 
ultimately leads to end stage renal disease. Identification of podocyte proteins, including 
Neph1, and its associated protein complex, was a major advancement in understanding 
the organization of slit diaphragm. A number of recent studies, including ours, now 
demonstrate that glomerular injury induces redistribution of Neph1 and its complex away 
from cell membrane. Retargeting these proteins back to their membrane filtration slit 
location is likely to require an active molecular motor-based mechanism. We now have 
exciting results that identify a novel interaction between Neph1 and Myo1c, a member of 
unconventional Myosin family whose members are ATPase motor proteins that bind actin 
and can generate force. Myo1c has been shown to have a role in membrane cytoskeletal 
events in diverse cell types. Our recently published results demonstrate that glomerular 
injury results in mislocalization of the Neph1 complex leading to loss of cell junctions 
and proteinuria, whereas recovery from injury correlates with the Neph1 complex’s return 
to cell periphery. Through both in-vivo and in-vitro experiments we directly demonstrate 
that Neph1 and Myo1c associate and co-localize under physiological conditions. We 
further demonstrate that interaction between Neph1 and Myo1c responds dynamically to 
the glomerular injury. To support the conclusion that Myo1c translocates Neph1 complex 
to cell membrane localization of ZO-1 in podocytes transfected with inactive Myo1c was 
studied. Unlike wild type Myo1c membrane localization of ZO-1 was significantly reduced 
in cells transfected with Myo1c lacking ATP and actin binding domain. The results from 
this study will increase our understanding of how slit diaphragm proteins organize under 
both physiological and nonphysiological conditions resulting in new avenues of research 
aimed at improving clinical outcome following glomerular injury.
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Glepp 1 Interacts with Nephrin and Podocin  Eva Koenigshausen,1 Ivo 
Quack,1 Magdalena Woznowski,1 Peter Gerke,2 Sebastian A. Potthoff,1 Oliver 
Vonend,1 Johannes Stegbauer,3 Lars C. Rump,1 K. Lorenz Sellin.1  1Department 
of Nephrology, University Hospital, Heinrich-Heine-University, Duesseldorf, 
Germany; 2Nierenzentrum am Sana Klinikum, Luebeck, Germany; 3Department 
of Medicine, Division of Nephrology, Duke University Medical Center, and 
Durham VA Medical Center, Durham, NC.


Introduction:
Glepp1 (Glomerular epithelial protein 1) is a protein-tyrosine phosphatase expressed 


in the apical membrane of podocyte foot processes. Glepp1 knockout mice show a renal 
phenotype when challenged. In IgA nephropathy and FSGS, Glepp1 expression is reduced 
and has been implicated as a marker of podocyte injury in these diseases. However, the 
molecular function of Glepp1 in podocytes has not been determined. Recently we could 
show that the interaction between nephrin, podocin and β-arrestin2 is regulated by src 
tyrosine kinases. This observation led to the dynamic regulation of the glomerular slit 
diaphragm. The tyrosine phosphatase Glepp1 could be of relevance in this context.


Methods:
HEK293T cells were transfected with the cytoplasmic tail of Glepp1 and either nephrin 


or podocin and other cDNA plasmids as indicated. After cell lysis, co-immunoprecipitation 
with subsequent westernblot analysis was performed.


Results:
The cytoplasmic tail of Glepp1 interacts with nephrin and podocin. There was no 


interaction of Glepp1 with β-arrestin1, β-arrestin2 and Grb2.
Conclusion:
Previously we could show that the integrity of the glomerular slit diaphragm is regulated 


by src-kinase mediated tyrosine phosphorylation of the Nephrin C-terminus. Thereby a 
dynamic equilibrium is established between nephrin endocytosis and nephrin anchorage in 
the glomerular slit diaphragm – all dependent on the tyrosine phosphorylation of the nephrin 
C-terminus. So far src-kinases (fyn, Yes) have been identified to mediate the nephrin tyrosine 
phosphorylation, but nothing has been known so far about tyrosine dephosphorylation at 
the nephrin C-terminus. Through interaction with nephrin and podocin, Glepp1 may play a 
role in the development and/or course of proteinuric kidney disease. We assume that Glepp1 
is the relevant tyrosine phosphatase at the glomerular slit diaphragm.
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C. elegans as Model System To Study Nephrin/Syg-2 Protein Functions  
Elke Neumann-Haefelin,1 Nicola Wanner,1 Bjorn Hartleben,1 Ralf Baumeister,2 
Gerd Walz,1 Tobias B. Huber.1  1University Hospital Freiburg, Germany; 2Albert-
Ludwigs-University Freiburg, Germany.


The kidney filter represents a unique assembly of podocyte epithelial cells that surround 
the glomerular capillaries with their foot processes and the interposed slit diaphragm. Among 
the slit diaphragm proteins, Neph and Nephrin have been shown to be indispensable for 
the maintenance of the architecture of podocytes.


We established a C. elegans model system to study functional and structural 
conservation of mammalian Nephrin and C. elegans SYG-2 in vivo. Mutation of syg-2 
results in mislocalisation of SYG-1/NEPH1 and failure of specific synapse formation. 
Expression of mammalian Nephrin in C. elegans can relocate SYG-1 to the synaptic site, 
rescue the syg-2 mutant phenotype, and restore synapse formation, suggesting functional 
redundancy of Nephrin and SYG-2 proteins.
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IQGAP1, a Protein Linked to the Glomerular Slit-Diaphragm, Has Altered 
Expression in Glomerulonephritides (GN)  C. Rigothier,1,2 P. Auguste,2 M. 
Saleem,3 J. Ripoche,2 C. Combe.1,2  1Service de Néphrologie, CHU de Bordeaux, 
Bordeaux, France; 2INSERM U889, INSERM- Université Bordeaux II Victor 
Segalen, Bordeaux, France; 3Children’s Renal Unit and Academic Renal Unit, 
University of Bristol, Bristol, United Kingdom.


Background
Glomerular slit diaphragm proteins have a central role in maintaining the filtration 


barrier. In proteinuric nephropathies, podocytes cytoskeleton remodelling is observed. 
IQGAP1 is a scaffold protein interacting with cytoskeleton proteins and molecules of the 
adhesion complex. In cultured podocytes, IQGAP1 co-precipitated with proteins of the 
glomerular slit diaphragm: nephrin, MAGI-1, CD2AP, podocalyxin. It was also connected 
to cytoskeletal proteins linked to the slit diaphragm: α-actinin-4 and β-actin. IQGAP1 may 
be an important intermediate between actin cytoskeleton and nephrin in podocytes and 
may have a pivotal role in maintaining the properties of the glomerular barrier. It may be 
implicated as well in the development of GN.


Methods
The expression of IQGAP1 was evaluated in different GN: minimal change disease 


(MCD), focal and segmental glomerulosclerosis (FSGS), IgA nephropathy (IgAGN), 
diabetic nephropathy (DN). Immunohistochemistry for IQGAP1 and WT1 was performed 
on sections from patients with GN: 5 MCD, 5 FSGS, 5 IgAGN, 5 DN in comparison to 
5 healthy patients. Sections were analyzed with confocal microscopy and quantification 
software.


Results
On kidney sections, IQGAP1 was localized in podocytes with different expression 


patterns. In normal glomeruli, IQGAP1 was expressed in podocytes only with a punctiform 
signal; In MCD, IQGAP1 expression was continuous around the glomerular capillaries; 
In FSGS, there was little or no expression; In IgAN there was a very specific expression 
with nuclear localization; In DN, IQGAP1 expression in non-fibrotic areas was similar to 
that observed in MCD, while it was similar to FSGS in fibrotic areas.


Discussion
IQGAP1 may connect cytoskeleton to slit diaphragm proteins, as documented by 


immunoprecipitation experiments in podocytes. Specific patterns of IQGAP1 expression 
were observed in GN of different pathophysiological mechanisms, presumably because of 
alterations in podocyte cytoskeleton organization.
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Podocyte Adenosine 2A Receptors (A2ARs) Regulate Glomerular Albumin 
Permeability and Reduce Proteinuria in Diabetic Kidney Disease  
Konstantine Khutsishvili,1 Alaa S. Awad,1 Diane L. Rosin,2 Amy L. Vergis,1 Joel 
Linden,1 Mark D. Okusa.1  1Medicine; 2Pharmacology, University of Virginia, 
Charlottesville, VA.


Selective activation of A2ARs reduces the long-term effects of diabetes to alter 
glomerular morphology and renal function. Diabetic nephropathy (DN) causes proteinuria, 
diminished glomerular filtration rate and glomerular matrix deposition. We have previously 
shown that all of these effects are reversed by administration of the A2AR agonist, ATL146e, 
for 6 wks. Furthermore, puromycin-induced actin cytoskeletal disruption in podocytes 
grown in culture is reversed by ATL313. Thus, we hypothesized that A2AR agonist effects 
to reverse functional and morphological effects in streptozotocin (STZ)-induced DN may 
be due to direct effects on podocytes. To investigate the role of podocyte A2ARs in DN, we 
crossed podocinCre/Cre(from L.Holzman) with A2ARflox/flox mice to create podocyte-specific 
A2AR knockout mice. We used conditional gene targeting strategy with the Cre-recombinase 
cassette under the regulation of a fragment of the human NPHS2 promoter. Our data 
clearly show that bitransgenic podocinCre/-A2A


flox/flox mice are selectively lacking A2AR DNA 
in podocytes. Albuminuria was assessed in podocinCre/-A2A


flox/flox mice and their controls 
(A2A


flox/flox) at baseline and following induction of diabetes by STZ (90mg/kg). At baseline, 
podocinCre/-A2A


flox/flox mice had greater albumin/creatinine ratios (ACR) (146.8±22.7; n=13, 
p<0.005) than control mice (65.7±11.5; n=12). Following 6 wks of STZ-induced diabetes 
ACR was greater in podocinCre/-A2A


flox/flox mice compared to A2A
flox/flox mice (494±220 v 
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179±39). Furthermore, the A2AR selective agonist ATL313 (1ng/kg/min s.c.) reduced ACR 
in A2A


flox/flox mice to (79±21) but had no effect in podocinCre/-A2A
flox/flox mice (978±329). In 


summary: 1) A2AR selective agonists reduce proteinuria primarily through a direct action 
on podocytes, and 2) endogenous podocyte A2ARs are necessary to maintain the normal 
barrier to glomerular albumin permeability. We conclude that podocyte dysregulation occurs 
in DN. A2AR agonists normalize podocyte function and may be useful for the treatment of 
DN and perhaps other glomerular diseases.
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Nephrin Interacts with EB-1 and Regulates Microtubular Function and 
Cilial Assembly in Podocytes  Ania Koziell,1 Aoife Waters,2 Leile Romio,1 
Gavin Welsh,3 Chris Neale,3 Abi Witherden,1 Sagair Hussain,1 Peter Mathieson,3 
Peter Scambler,1 Moin Saleem.3  1Molecular Medicine Unit, Institute of Child 
Health, London, United Kingdom; 2Division of Nephrology, Hospital for Sick 
Children, Toronto, Canada; 3Children’s and Academic Renal Unit, University 
of Bristol, Bristol, United Kingdom.


Objectives. The key podocyte protein nephrin is a versatile yet incompletely understood 
role in glomerular filtration. As an immunoglobulin superfamily member it is likely to 
function as a dynamic multi-subunit protein complex. We hypothesized that identifying 
novel members would expand its repertoire of interactions, clarifying function. Initial 
results indicated that cytosolic nephrin binds End Binding protein 1 (EB1), a microtubular 
associated protein with a key role in microtubular dynamics, cell polarity and transport of 
cargo. We therefore investigated the role of nephrin and EB1 in microtubular function and 
assembly of primary cilia in podocytes.


Methods. CytoTrap™ yeast two hybrid screening used and interactors, confirmed by 
GST affinity capture, co-immunoprecipitation and co-localisation in podocytes. Confocal 
immunofluorescence and scanning electron microscopy were used for imaging conditionally 
immortalised human podocytes1 and glomerular sections. Nocodazole disruption and RNA 
interference (siRNA) were used to cell function.


Results. Our study made the following novel observations: (1) Functional interaction 
between EB1 and cytosolic nephrin (2) Colocalisation of nephrin and EB1 co-localise either 
at centrosomes or basal bodies of primary cilia (3) Presence of primary cilia on podocytes 
in vivo (4) Alterations in nephrin dose disrupt EB1 expression and the microtubular (but 
not actin) cytoskeleton and cilial formation.


Conclusions. Our results support a functional interaction between nephrin and EB1. 
We confirm the presence of primary cilia on podocytes in vivo and that nephrin is a novel 
basal body protein. We hypothesise podocyte cilia may depend on nephrin and EB1 to sense 
remote changes in urine flow/composition across the glomerular filtration barrier.


References. 1. Saleem, M. et al. J. Am. Soc. Nephrol. 13, 630-638 (2002).
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Podocyte Injury and Albuminuria in Mice with Podocyte-Specific 
Overexpression of the Ste20-Like Kinase, SLK  Andrey V. Cybulsky,1 Tomoko 
Takano,1 Joan Papillon,1 Julie Guillemette,1 Andrew M. Herzenberg,2 Chris R. J. 
Kennedy.3  1Medicine, McGill University, Montreal, QC, Canada; 2Pathology, 
University of Toronto, Toronto, ON, Canada; 3Medicine, University of Ottawa, 
Ottawa, ON, Canada.


SLK is a germinal center kinase expressed in kidney tubular epithelial cells, and to 
a lesser extent in podocytes. Expression of SLK and kinase activity are increased during 
kidney development and recovery from renal ischemia-reperfusion injury. In cultured cells, 
SLK promotes apoptosis, in part, via a pathway involving apoptosis signal-regulating 
kinase-1 and p38 mitogen-activated protein kinase. To better understand the functional 
effects of SLK in vivo, a transgenic (Tg) mouse model was developed, where SLK was 
expressed in a podocyte-specific manner using the murine nephrin promoter. Offspring 
of 4 founder mice carried the SLK transgene. By immunofluorescence microscopy, the 
SLK transgene was expressed in Tg mouse glomeruli of male and female mice, although 
expression was relatively weak, and was focal and segmental in several animals. Among 
male Tg mice, 65% developed albuminuria at ∼3 months of age, and the albuminuric mice 
were derived from 3 of the 4 founders. Overall, the male Tg mice demonstrated ∼5 fold 
greater urinary albumin/creatinine, compared with male non-Tg mice. Tg and non-Tg female 
mice did not develop significant albuminuria, suggesting that males were more susceptible 
to glomerular filtration barrier damage than females. By light microscopy, kidneys of Tg 
mice appeared normal. However, in the Tg mice, electron microscopy revealed striking 
podocyte injury, including poorly formed or effaced foot processes, as well as edematous 
and vacuolated cell bodies. Immunoblotting of lysates of isolated glomeruli demonstrated 
a marked decrease in nephrin expression in the albuminuric Tg mice, while expression of 
α-actinin-4 was unchanged, compared with non-Tg. Activation-specific phosphorylation 
of p38 was increased 1.7 fold in Tg mice, compared with non-Tg. Thus, overexpression 
of SLK in podocytes in vivo results in podocyte injury, consistent with the proapoptotic 
effect of SLK in cultured cells.
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Oxidative Stress Induced JNK Activation Contributes to Proinflammatory 
Phenotype of Aging Diabetic Mesangial Cells  Jin Wu,1 Changlin Mei,2 
Helen Vlassara,1 Gary E. Striker,1 Feng Zheng.1  1Department of Geriatrics, 
Mount Sinai School of Medicine, New York, NY; 2Department of Nephrology, 
Changzheng Hospital, Shanghai, China.


Profibrotic phenotypic change in mesangial cells is actively involved in the pathogenesis 
of diabetic nephropathy. Herein we show that mesangial cells isolated from streptozotocin 
induced aging diabetic mice, a model of progressive diabetic nephropathy, exhibited a 
proinflammatory phenotype characterized by elevated expression of chemokines and 
adhesion molecules. This phenotypic change was consistent with the extensive inflammatory 
lesions present in aging diabetic kidneys and was not found in mesangial cells from old and 
young controls or young diabetic mice. Activation of the c-Jun N-terminal kinase (JNK) 
was a likely contributor to the proinflammatory phenotype of aging diabetic mesangial 
cells since: 1) the levels of phosphorylated JNK and its kinase activity were increased 
while the levels of p38 and NF-kB were unchanged in these cells; 2) suppression of JNK 
significantly decreased MCP-1 production in these cells; 3) activation of JNK in normal 
mesangial cells induced inflammation. We found that H2O2 induced JNK activation in 
mesangial cells and that the levels of oxidative stress (OS) were increased in aging diabetic 
kidneys and mesangial cells. Because antioxidant treatment decreased JNK and MCP-1 
production in aging diabetic mesangial cells, elevated OS might be a cause. Decreased 
mitogen-activated protein kinase phosphatase 5 (MKP5), a phosphatase that inactivates 
JNK, might also be a contributor since overexpression of MKP5 in aging diabetic mesangial 
cells normalized phosphorylated JNK levels and reversed the proinflammatory phenotype. 
Moreover, knocking down of MKP5 in aging control mesangial cells resulted in an 
increase in JNK and MCP-1. Interestingly, MKP5 phosphatase activity was diminished 
by H2O2 in vitro. Thus, OS may induce inflammation in mesangial cells by activating JNK 
through either a direct increase in its activity or indirectly by suppressing the MKP5. The 
proinflammatory phenotype of mesangial cells from aging diabetic mice may contribute 
to chronic inflammatory lesions and disease progression.
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Glucocorticoid Receptor-Mediated Signaling in Cultured Podocytes  
Adam Guess,1 Tad Eichler,1 Richard F. Ransom,1,2 ChangChing Wei,1 Rainer 
Benndorf,1,2 William E. Smoyer.1,2  1Clinical and Translational Research, 
Nationwide Children’s Hospital, Columbus, OH; 2Department of Pediatrics, 
Ohio State University, Columbus, OH.


Glucocorticoids (GC) have long been the mainstay of therapy for nephrotic syndrome, 
and are traditionally believed to exert their therapeutic effects on circulating lymphocytes. 
However, recent evidence has suggested that glomerular podocytes may be a site of GC 
action in this disease.


The objective of this study was to characterize glucocorticoid receptor (GR)-mediated 
signaling in cultured podocytes.


Cultured podocytes were exposed to various concentrations of dexamethasone (Dex) 
for either long-term (up to 5 days) or short-term treatments (1 hour of Dex, up to 5 days 
normal medium), and total RNA and protein were extracted at several time points following 
treatment (2 h, 1 d, 3 d, 5d). mRNA and protein levels were determined by qRT-PCR and 
western blotting for the GR, HSP90, FKBP51, FKBP52, PST1, and αB-crystallin. RU-
486, a competitive GR antagonist, was included in selected Dex treatments, to distinguish 
between genomic and non-genomic actions of GCs on gene regulation. Finally, cytosolic 
and nuclear fractions of podocyte extracts were analyzed to determine the subcellular GR 
distribution as a measure of its activation after Dex treatments.


Podocytes expressed key components of the GR complex, including the GR itself, 
FKBP51, FKBP52, and HSP90. Both long- and short-term Dex treatments resulted in 
induction of the GC-responsive genes FKBP51, PST1, and αB-crystallin. Long-term 
low-dose Dex treatments induced FKBP51 and PST1 expression similarly to short-term 
high-dose treatment when analyzed several days after GC removal. RU-486 inhibited the 
Dex-induced expression of FKBP51 mRNA and protein, yet PST1 was unaffected. Both 
long- and short-term Dex treatments resulted in similar nuclear translocation of the GR.


We have found that GCs act directly on podocytes by activating GR signaling pathways, 
and that highly disparate GC treatments can produce similar molecular profiles of GC-
induced genes. These results suggest potential opportunities to improve GC efficacy and 
reduce side effects in the treatment of nephrotic syndrome.


Disclosure of Financial Relationships: nothing to disclose
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TRPC6 Channel Signaling in Response to Angiotensin II Type 1 Receptors 
Is Essential for the Preservation of the Podocyte Cytoskeleton  Sarah M. 
P. Jacobo,1 David Billing,1 Wen Chih Chiang,1 Arnolt Ramos,1 Dequan Tian,1 
Jochen Reiser,2 Hsiang-Hao Hsu,3,4 Hermann Pavenstaedt,4 Anna Greka.1  
1Program in Glomerular Disease, Nephrology Division, Massachusetts General 
Hospital and Harvard Medical School, Boston, MA; 2Nephrology Division, 
Miller School of Medicine, University of Miami, Miami, FL; 3Department of 
Nephrology, Chang Gung Memorial Hospital and Chang Gung University, 
Taiwan; 4Medizinische Klinik, Universitätsklinikum Münster, Germany.


Canonical Transient Receptor Potential 6 (TRPC6) channel gain of function mutations 
have pointed to increased calcium influx as a mechanism of podocyte injury, but little is 
known about the specific pathways that regulate this process. Ca2+ influx into podocytes has 
been described in response to Angiotensin II (AngII) signaling, but the channels responsible 
for the observed calcium influx remain elusive. Here we report that application of AngII 
on Angiotensin Type 1 Receptor (AT1R) expressing podocytes generates a current with 
properties consistent with TRPC6. AT1R activation results in a slow and transient TRPC-
like augmentation in intracellular [Ca2+] that is abrogated by Losartan. Importantly, the 
AngII-induced intracellular [Ca2+] elevation is markedly reduced after gene silencing of 
TRPC6, but not after the antagonism of the NMDA/AMPA Receptor, or L-Type Ca2+ 
channels. AT1R expressing podocytes display a polygonal shape and reduced primary 
processes. Concomitantly with TRPC6 activation, AT1R signaling results in cortical actin 
formation. TRPC6-deficient AT1R podocytes showed pervasive loss of actin stress fibers 
and focal contacts and severe collapse of the cytoskeleton. TRPC6 appears to be the elusive 
principal Ca2+ conduit in the podocyte in response to AngII, and thus it likely mediates 
podocyte injury in acquired forms of proteinuria, where the Renin/Angiotensin axis (RAS) 
is known to play an important role. TRPC6 appears to be essential in the preservation of 
the podocyte actin cytoskeleton. This observation suggests that maintainance of calcium 
balance may be critical, since loss of channel activity in the context of RAS signaling 
appears to have deleterious effects on podocytes.
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A Novel Role of ArhGAP24 in Maintaining a Quiescent Highly Differentiated 
Podocytes  Hani Suleiman,1,2 Shreeram Akilesh,1,2 Haiyang Yu,1,2 Andrey 
Shaw.1,2  1Department of Pathology and Immunology, Washington University, 
St. Louis, MO; 2Howard Hughes Medical Institute.


In the kidney, glomerular podocytes are highly differentiated quiescent cells possessing 
numerous actin-rich processes (foot processes). The F-actin cytoskeleton of the podocyte 
foot processes is believed to be dynamically maintained with steady-state and low turnover. 
Foot process effacement, a characteristic morphological change in podocytes after injury, 
results from actin cytoskeleton rearrangement. However, the mechanism causing the 
dynamic change in actin cytoskeleton is not fully understood.


The Rho family of GTP-binding proteins regulates the actin cytoskeleton in eukaryotic 
cells in response to extracellular signals. Differentiated podocytes show more RhoA activity 
than the undifferentiated podocytes favoring stress fiber formation and a quiescent state 
mode. In our lab, we identified ArhGAP24, a Rho-activated Rac GTPase activating protein, 
to be highly expressed in podocytes upon differentiation. ArhGAP24 is not just expressed in 
the kidney, but also in other tissues like spleen and lung. ArhGAP24 is localized to the focal 
adhesion and stress fibers and is known to be phosphorylated by ROCK, the major target 
of Rho. In vitro, podocytes lacking ArhGAP24 present with more membrane ruffling. This 
defect is most probably due to the decrease in Rac1 activity, the main target for ArhGAP24- 
GAP activity. Thus, we show that ArhGAP24 is important for switching podocytes from a 
motile undifferentiated state to a quiescent more differentiated state.
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Junctional Adhesion Molecule-A Expression and Modification Due to 
Oxidative Stress in an Immortalized Podocyte Cell Line  Noel Delos Santos,1 
Ruohong Zhou,1 Radhakrishna K. Rao.2  1Pediatric Nephrology, UTHSC, 
Memphis, TN; 2Physiology, UTHSC.


Podocytes form the final barrier layer as plasma is filtered across the glomerular 
capillary wall. Contact between the interdigitating foot processes of podocytes is mediated 
by the slit diaphragm and is largely responsible for protein restriction from the urinary space. 
Constituents of the slit diaphragm include members of the immunoglobulin (Ig) superfamily, 
nephrin and neph1. The cytoplasmic domains of these transmembrane proteins contain 
phosphorylation (Phos) sites which may act to affect downstream signaling and podocyte 
morphology. An immortalized murine podocyte cell line (iPCL) that stably expresses 
nephrin and neph1 has been generated. The study objective was to determine whether 
the iPCL expresses junctional adhesion molecule-A (JAM-A). Additionally, the effect of 
oxidative stress (OS) on podocyte monolayer barrier function and JAM-A distribution 
and Phos was evaluated. OS was generated by adding xanthine to xanthine oxidase in cell 
media. Podocytes were grown as a monolayer on porous transwells. Monolayer flux of 
70kDa dextran was measured hourly for 4 hours +/-OS. PCR with reverse transcription was 
performed to generate JAM-A DNA PCR products. iPCL JAM-A protein expression was 
evaluated via immunoblot. To evaluate for JAM-A Phos changes with OS, iPCL in culture 
was exposed to +/-OS for 60 minutes, immunoprecipitated with anti-phospho-Tyr or -Ser 
antibodies, and immunoblotted for JAM-A. JAM-A was localized by immunoflourescence 


microscopy. RNA and protein expression of JAM-A was detected in the iPCL. OS exposure 
increased dextran transwell flux in a time and dose-dependent fashion. Peripheral areas 
of cell retraction were visualized with OS. JAM-A localized to areas of cell-cell contact. 
JAM-A under the control condition was Ser-phosphorylated (and Tyr unphosphorylated). 
When subjected to OS, the Phos status of JAM-A Ser and Tyr was reversed. The murine 
podocytes in this study express the Ig superfamily protein JAM-A at cell-cell contacts. 
Additionally, this study reveals that OS induces JAM-A Phos changes and increases 
podocyte monolayer permeability.


Funding: CFRC, Memphis at LeBonheur CMC.
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The Contribution of Podocyte Glutamatergic Signaling to the Homeostasis 
of the Glomerular Filter  Laura A. Giardino,1 Silvia Armelloni,1 Alessandro 
Corbelli,1 Masami Ikehata,1 Min Li,1 Silvia Berra,1 Dominique Guerrot,2 Fabien 
Tourrel,2 Cristina Zennaro,3 Michele Carraro,3 Piergiorgio Messa,1 Maria 
Pia Rastaldi.1  1Renal Research Laboratory, Fondazione IRCCS Policlinico 
& Fondazione D’Amico per la Ricerca sulle Malattie Renali, Milano, Italy; 
2Department of Nephrology & Department of Anaesthetics and Intensive Care, 
INSERM UMR S 702 & Rouen University Hospital, Rouen, France; 3Department 
of Clinical & Experimental Medicine & Neuroscience, University of Trieste, 
Trieste, Italy.


We previously showed that glutamatergic signaling occurs at the filtration barrier. To 
understand its relevance to glomerular filter function, we analysed the effects of its alteration 
either on the vesicle and on the receptor side.


On the vesicle side, we studied mice and cells lacking Rab3A, a small GTPase that 
tightly modulates glutamate exocytosis. On the receptor side, we blocked the N-Methyl-
D-Aspartate Receptor (NMDAR) by the specific antagonists norketamine hydrochloride 
and dizocilpine maleate. In a pilot study conducted in humans randomly selected to receive 
(ket+) or not (ket-) ketamine during anaesthesia, UAlb/UCreat was measured before (H0) 
and 1 hour after (H1) anaesthesia.


The in vivo study shows that both the absence of Rab3A and the NMDAR blockade 
associate to increased UAlb/UCreat; in humans, ket+ subjects have higher H1/H0 of Ualb/
UCreat than ket-.


Our in vitro experiments seem to provide an initial mechanistic elucidation of these 
findings. Rab3A-KO podocytes display dysregulated glutamate release, with higher rates 
of spontaneous exocytosis and impaired stimulated exocytosis. In these cells a reduction of 
Synapsin I and Rabphilin3A, the Rab3A effectors specifically involved in linking vesicles to 
the actin cytoskeleton, can explain the excessive freedom of vesicles. Addition of NMDAR 
antagonists to cultured podocytes produces a profound cytoskeletal remodelling (likely due 
to decreased phosphorylation of CaMK-IIa and cofilin) and disappearance of nephrin from 
cell processes, both reversed by the specific agonist NMDA.


These data seem to provide a first demonstration of the importance of neuron-like 
glutamatergic signaling in the homeostasis of the glomerular barrier.
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Angiotensin II Modulates the Interaction between Podocin and Nephrin  
Eva Koenigshausen, Magdalena Woznowski, Ivo Quack, Lars C. Rump, K. 
Lorenz Sellin.  Department of Nephrology, University Hospital, Heinrich Heine 
University, Duesseldorf, Germany.


Introduction:
Microalbuminuria is a marker for glomerular impairment and is regarded to be 


the strongest predictor for cardiovascular disease. In a mouse model for hypertensive 
nephrophathy, Angiotensin II (Ang II) leads to proteinuria. The underlying mechanisms 
have not yet been determined. Recently, we were able to show that Ang II increases tyrosine 
phosphorylation of the nephrin C-terminus.


Purpose:
We postulate that Ang II stimulation modulates the interaction between nephrin and 


podocin.
Methods:
We transfected the rAT1-receptor, the nephrin C-terminus and podocin in HEK293T 


cells. At 0, 30, 60, and 120 min we stimulated the cells with Ang II (10nM-1µM). After 
cell lysis, co-immunoprecipitation of the nephrin C-terminus with subsequent westernblot 
analysis was performed. The same experiment was repeated with application of Genistein 
and Bapta-AM at 60 min before cell lysis.


Results:
In HEK293T cells, Ang II modulates the interaction of the nephrin C-terminus with 


podocin. This effect is dosage dependent and increases with time. Bapta-AM, a calcium-
chelator, does not influence the Ang II mediated modulation of the protein interaction of 
nephrin and podocin. However, Genistein, an unspecific tyrosine kinase inhibitor, blocks 
the Ang II mediated modulation of the nephrin-podocin interaction.


Conclusion:
Ang II modulates the interaction of nephrin and podocin. This effect is likely to be 


mediated through tyrosine kinases. The modulation of the nephrin-podocin interaction 
by Ang II might help to understand the underlying mechanisms of the Ang II-mediated 
microalbuminuria.
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Cell Surface Heparan Sulfate Glycosaminoglycans (HS) Associated with 
Syndecan-4 Core Protein Mediate the Effects of Protamine Sulfate on 
Podocyte Detachment In Vitro  Kevin J. McCarthy,1 Deborah J. McCarthy,1 
Cooper Cain,1 Lawrence Holzman,2 Shoujun Chen.3  1Pathology, LSU Health 
Sciences Center, Shreveport, LA; 2Medicine, University of Michigan School 
of Medicine, Ann Arbor, MI; 3Pathology, University of South Florida, Tampa, 
FL.


Previously (Kid. Int. 74:289-299) we showed that loss of the ability of podocytes to 
make heparan sulfate glycosaminoglycan (HS) in vivo led to foot process effacement in 
our mutant mouse model and suggested that the loss of HS from cell surface proteoglycans 
(PG) could play a role in podoctye foot process effacement. To further explore this concept 
we developed immortalized podocyte cell lines were capable (HS+) or incapable (HS-) 
assembling (HS) chains. Protamine sulfate (PS) treatment has been used model podocyte 
foot process effacement in vitro. HS+ and HS- podocytes were treated with 600µg/ml of 
PS for 4 hours. Time lapse studies showed that HS+ cells began to detach within 25 min 
of PS treatment and, by 4hrs, the majority of cells showed significant cytoskeletal change 
and detachment/retraction. Surprisingly the HS- podocytes were resistant to PS treatment, 
indicating that cell surface HS could be the target for PS actions. Since the cell surface PG 
syndecan-4 (syn-4) participates in cell-matrix interactions, we examined if PS treatment 
displaced syn-4 core protein from cell-matrix adhesion complexes. In untreated HS+ cells, 
syn-4 was localized to adhesion complexes. After a 4 hr treatment with PS, immunostaining 
for syn-4 in HS+ cells showed that it was displaced from adhesion complexes. It is known 
that syn-4 binding to matrix leads to the activation of PKCα and downstream activation 
of RhoA. However, direct activation of the PKCα signaling pathway with phorbol ester 30 
minutes prior to PS treatment had no effect on cytoskeletal collapse but direct ligation of 
syn-4 with ectodomain-specific antibodies overrode the effects seen with PS treatment. The 
data show that: 1.) HS attached to syn-4 core proteins mediate podocyte-matrix interactions, 
2.) disruption of the syn-4-matrix interactions with PS leads to dissociation of syn-4 from 
focal adhesion complexes and podocyte detachment.


Disclosure of Financial Relationships: nothing to disclose
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Regulation of Force Transmission by Formin Mediated Stress Fiber 
Elongation at Focal Adhesions in Podocytes  Eric Schordan,1 Sandra 
Schordan,1 Simon Schulz,2 Joachim P. Spatz,2 Nicole Endlich,1 Karlhans 
Endlich.1  1Anatomy and Cell Biology, Ernst Moritz Arndt University, Greifswald, 
Germany; 2Biophysical Chemistry, University of Heidelberg, Heidelberg, 
Germany.


The filtration of blood is depending on the intact morphology of podocyte foot processes 
around the capillaries. The actin cytoskeleton and focal adhesions (FA) are responsible 
for the complex morphology of interdigitating foot processes. To keep their specific 
morphology, podocytes have to adapt to extracellular force. Recently, we have demonstrated 
that the connection between actin filaments and FA is highly dynamic due to polymerization 
of actin at FA. By introducing fiduciary marks and by GFP-palladin, we have shown that 
stress fibers move centripedally over time with a constant velocity of 0.2-0.4 µm/min. This 
movement is depending on force and on actin polymerization. Further we were able to show 
that stress fiber assembly at FA is highly influenced by the formin mDia1.


Our hypothesis was that elongation of actin filaments uncouples force at FA. Contraction 
induced by calyculin A shows that podocytes transfected with the dominant negative (DN) 
form of mDia1 fail to resist to cell contraction whereas wild type (WT) and constitutively 
active (CA) forms prevent rapid cell collapse. To go more in detail of intracellular force 
modulation, we used microfabricated polydimethylsiloxane pillars which allow us to 
study the traction forces and the dynamics of the cytoskeleton at a subcellular resolution. 
Podocytes were cultured on two-dimensional arrays of pillars. We found that different 
constructs of mDia1 did not affect mean force development per pillar, i.e. 57.7±5.4 nN/pillar 
for WT, 55.4±3.6 for DN and 55.8±4.9 for CA. However, the dynamics of force measured 
by the mean change of force/pillar in 20 min were reduced by 40% for DN. Contraction 
of podocytes on pillars revealed a correlation between force and GFP intensity of the WT 
mDia1 which was absent for DN. Taken together, these data describe a novel mechanism 
mediated by mDia1 that uncouples force at focal adhesions to facilitate adaptation of 
podocytes in response to contraction which might be important for the maintenance of 
foot processes in vivo.
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Role of Toll-Like Receptor (TLR) Signaling in Podocytes  Tarak Srivastava,1 
P. Cudmore,1 K. Yew,2 R. Sharma,3 E. T. McCarthy,4 C. J. Harrison.2  1Divison 
of Nephrology, Children’s Mercy Hospital, Kansas City, MO; 2Divison of 
Infectious Diseases, Children’s Mercy Hospital, Kansas City, MO; 3Kansas 
City VA Hospital, Kansas City, MO; 4Kidney Institute, University of Kansas 
Medical Center, Kansas City, KS.


Minimal change disease (MCD) is characterized by foot process effacement without 
visible inflammation on biopsy, and is treated with immunosuppressive drugs. Relapses 
and transient proteinuria in MCD are commonly precipitated by viral or bacterial illnesses. 
Microbial products can act as TLR ligands, may directly contact podocytes when filtered 
in the kidney, and may activate podocyte TLR signaling.


We used human podocytes (gift from Dr. Moin Saleem) grown at 37°C for 14 days 
to determine TLR expression. We used quantitative RT-PCR to measure expression of 
TLR1-10, MD-1, MD-2, MyD88, IRF-3, NF-κB and TGF-β at baseline. Cells were then 
incubated for 24 hr with LPS (25 µg/ml), Poly I:C (25 µg/ml), puromycin aminonucleoside 
(PAN, 60 µg/ml) or IL-2 (100 ng/ml). Protein expression was determined as above, and 
cell morphology and F-actin determined using crystal violet and phalloidin, respectively. 
We found that cultured human podocytes express TLR1-6, TLR-10 and MD-2 at baseline, 
but not TLR7-9 or MD-1. LPS increased expression of TLR-1, TLR-2, TLR-4, TLR-6, 
MYD88, IRF3, NF-κB and TGF-β. LPS did not alter TLR3, TLR5, TRIF or TLR7-9. 
Incubation with Poly I:C was associated with inhbition of both MyD88 and TRIF-dependent 
TLR signaling, as well as increased expression of TLR3 and TLR4. Incubation with 
PAN did not alter expression of proteins of interest. IL-2 caused de novo expression of 
TLR9, and activation of the MyD88 pathway. IL-2 did not alter expression of other TLRs, 
nor did it activate TRIF pathway. PAN and LPS treatment caused similar alterations in 
morphology, namely blunting or loss of cytoplasmic processes on crystal violet staining 
and disorganization of F-actin fibers on phalloidin staining. We present compelling data 
that human podocytes possess elements of innate immunity and are responsive to immune 
mediators via activation of MyD88 pathway.
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T-Type Calcium Channel Inhibition Reduces Glomerular Injury and Serum 
Creatinine in Chronic Mesangial Proliferative Glomerulonephritis in Rats  
Andrea Cove-Smith, Michael J. Shattock, Bruce M. Hendry.  King’s College 
London, United Kingdom.


Aims
To study the effect of T-type Ca2+ channel inhibition on a rat model of chronic mesangial 


proliferative renal disease
Background
T-type channels are low-voltage activated, transient current calcium channels that 


have been shown to regulate cell cycle progression in a number of cell types. 3 isoforms 
exist, known as Cav3.1, Cav3.2 and Cav3.3. We have previously reported that human 
mesangial cells (MC) have recordable T-type currents and express mRNA for the Cav3.2 
isoform. Knockdown of this isoform using siRNA is antiproliferative in human MC in 
vitro. Pharmacological T-type blockade inhibits primary rat MC proliferation and reduces 
glomerular cell proliferation in acute Thy1 nephritis.


Methods
Progressive glomerular disease was induced in 25 rats by iv injection of 2.5mg/kg Ox7 


antibody 1 week after left nephrectomy. Treatment with the T-type inhibitor TH1177 was 
started on day 2 in 9 animals (early treatment) and on day 14 in a further 8 animals (late 
treatment). The remaining 8 animals received equivalent vehicle injections only. Animals 
were sacrificed at day 42. Serum was collected and kidneys harvested for histological 
analysis. Sections were stained using Periodic Acid Schiff and Picro-Mallory Trichrome 
stains. Glomerular injury was scored in a blinded manner.


Results
Both groups of animals that received TH1177 had significantly lower glomerular injury 


scores than the placebo group (late treatment, p=0.02; early treatment p=0.005). Further 
histological analysis revealed significantly less aniline blue staining (ie collagen deposition) 
in the glomeruli of animals treated with TH1177 from day 2 compared to controls (p=0.005). 
The late treatment group had a significantly lower serum creatinine than placebo controls 
(p=0.0031). The early treatment group showed a similar trend in serum creatinine but this 
was not statistically significant.


Conclusion
TH1177 reduces glomerular injury in chronic glomerulonephritis in rats, even if 


treatment is started after the disease has been established. These results support the 
hypothesis that T-type channel inhibition may be a promising therapeutic strategy in 
mesangial proliferative renal disease.
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TRPC6 Gene Deficiency Ameliorates the Course of Puromycin Induced 
Kidney Injury  Rasheed A. Gbadegesin, TV Damodaran, Alison Homstad, 
Bartlomej Bartkowiak, Brandy Bowling, Guanhong Wu, Peter Lavin, Jason 
Eckel, Nirvan Mukerji, Michelle Winn.  Pediatrics and Center for Human 
Genetics, Duke University, Durham, NC.


Background and objectives: Focal and segmental glomerulosclerosis (FSGS) is the 
most common glomerular cause of end stage kidney disease world-wide. Recently, mutations 
in the Transient Receptor Potential, Cation Channel 6 (TRPC6) gene were found as a cause 
of autosomal dominant FSGS in multiple kindreds. The role of FSGS in acquired kidney 
disease has not been fully delineated. To further explore the role of TRPC6 in acquired 
kidney disease we studied puromycin aminonucleoside (PAN) induced kidney injury in 129/
SvEv TRPC6 knock-out (KO), TRPC6 heterozygote (HET), and wild-type (WT) mice.


Methods: 129/SvEv mice were given intraperitoneal PAN (1000mg/kg) at the age 
of 12 weeks. Baseline blood pressure (via tail-cuff measurements), weight and weekly 
24 hour urine collections for albumin excretion were carried out until week 7, post-PAN 
injection. Kidney tissue was also obtained from the mice for histology at 2 weeks post-
PAN injection.


Results: Urinary albumin excretion corrected for body weight was significantly higher 
in the WT mice as compared to the HET and the KO mice (584.4µg, 151µg and 244µg, 
respectively; p<0.002). Urinary albumin excretion was higher in WT mice compared with 
TRPC6 deficient mice (584.4µg vs. 198µg p<0.001). Seven weeks post-PAN injection, 
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100% of the WT mice were still albuminuric compared with only 50% of the TRPC6- 
deficient mice. There was decreased apoptosis and increased DNA synthesis in primary 
podocyte culture from KO mice as compared to their WT counterparts.Conclusions: TRPC6 
gene deficiency is associated with less proteinuria and reduced duration of proteinuria as 
compared to WT mice in a PAN-induced kidney injury model. Our data suggest that TRPC6 
gene dose may have a role in the clinical course of acquired proteinuric kidney disease and 
may be amenable to therapeutic manipulation.
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FSGS Plasma Initiates Specific Signalling Pathways in Podocytes – Evidence 
for an Imbalance of Circulating Proteases  Jessica J. Harris, Gavin I. Welsh, 
Peter W. Mathieson, Moin A. Saleem.  Academic Renal Unit, University of 
Bristol, Bristol, United Kingdom.


Focal segmental glomerulosclerosis (FSGS) is a nephrotic syndrome that often 
culminates in end-stage renal failure. The molecular causes of FSGS is as yet poorly 
understood, but may be the result of a circulating pathogenic plasma factor acting on 
the podocyte, or as we have previously suggested by the absence or deficit of a factor 
necessary for the maintenance of the podocyte slit diaphragm, and concomitantly the 
glomerular filtration barrier.


We have previously shown that treatment of conditionally immortalised human 
podocytes (ciPods) with nephrotic plasma leads to F-actin remodelling. In this study we 
investigated the signalling pathways involved in the regulation of the actin cytoskeleton 
in ciPods. ciPods were treated with FSGS relapse or remission plasma and western blot 
analysis was performed on whole cell lysates.


Relapse plasma (but not remission plasma) from 4 consecutive patients with post-
transplant recurrence of FSGS induced the phosphorylation of VASP in human podocytes, 
a protein known to be involved in the reorganisation of the actin cytoskeleton. Incubation 
of plasma with protease inhibitors decreased this phosphorylation of VASP. We decided to 
investigate the possibility that protease activated receptors (PARs) on podocytes mediate 
the downstream cellular effects of circulating ‘factors’. We demonstrated that treatment 
with a synthetic activating peptide for PAR2, and to a lesser degree PAR1, but not PAR4 
leads to the phosphorylation of VASP in podocytes.


Our data therefore suggests that the cellular effects of FSGS plasma may be mediated 
by the activation of PARs in human podocytes and activated by circulating plasma 
proteases.
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Podocytes Lacking Heparan Sulfate Glycosaminoglycans Show Enhanced 
yet Displaced Activation of PKCα  Deborah J. McCarthy,1 Shoujun Chen,2 
Wayne A. Orr,1 Kevin J. McCarthy.1  1Pathology, LSU Health Sciences Center, 
Shreveport, LA; 2Pathology, University of South Florida, Tampa, FL.


Previously (Kid. Int. 74:289-299) we showed that loss of podocyte heparan sulfate 
glycosaminoglycan (HS) production in vivo led to foot process effacement in a mutant 
mouse model and suggested that the loss of HS from cell surface syndecan 4 (syn-4) 
could play a role in podocyte (podo) foot process effacement. We developed immortalized 
podo cell lines that were capable (HS+) or incapable (HS-) assembling HS chains. In cell 
adhesion assays the HS+ podo developed large syn-4 positive focal adhesion complexes 
at the periphery of the cell, the actin cytoskeleton organized as stress fibers spanning 
the cell. In contrast, HS- podo had smaller, but more numerous syn-4 positive focal 
adhesions, the actin cytoskeleton organized in a cortical fashion. Flow cytometry was 
used to measure the relative amounts of cell surface expression of syn-4 from HS+ and 
HS- podo and showed that HS- podo expressed 2x the amount of syn-4 compared to HS+ 
cells. Given the fact that the variable region of the syn-4 cytoplasmic domain binds to and 
activates PKCα, the relative increase in syn-4 in HS- compared to HS+ podo suggested 
that enhanced membrane localization/activation of PKCα would be seen in the HS- podo. 
HS- podocytes had a 4x increase in the activation of PKCα compared to HS+ podo. Double 
label immunohistochemistry of syn-4 and PKCα on HS+ and HS- podo in adhesion assays 
showed differences in the patterns of localization. In HS+ podo, syn-4 and PKCα were 
colocalized in well-formed lamellipodia at the leading edge of cells whereas in the HS- podo 
the two proteins were colocalized around the entire cell perimeter. In confluent monolayers 
of HS+ cells, syn-4 and PKCα colocalized in a linear fashion along areas of cell-cell contact 
whereas in HS- cells the colocalization was punctate/spotty. The data indicate that the HS on 
syn-4 is important for the proper patterning and localization of PKCα in recently attached 
and confluent cells and suggest that precise patterning of syn-4/PKCα signaling complex 
may be important determinant for stress fiber formation in podo.
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Angiotensin II-Mediated Upregulation of TRPC6 Expression Via 
Calcineurin/NFAT Signalling in Podocyte Injury  Tom Nijenhuis,1,2 Joost 
Hoenderop,2 Jan Flesche,3 Harry van Goor,4 Marinka Bakker,1 Rene Bindels,2 
Gerjan Navis,5 Jack Wetzels,1 Jo Berden,1 Jochen Reiser,3 Johan van der Vlag.1  
1Dept of Nephrology; 2Dept of Physiology, Radboud University Nijmegen 
Medical Centre, Netherlands; 3Dept of Nephrology, University of Miami, FL; 
4Dept of Pathology; 5Dept of Nephrology, University Medical Centre Groningen, 
Netherlands.


TRPC6 is a slit diaphragm-associated protein expressed by podocytes. TRPC6 gain-
of-function mutations cause glomerulosclerosis and TRPC6 overexpression occurs in 
acquired proteinuria. Angiotensin II (AngII) is a key pathogenic factor in glomerular disease. 
Therefore, we studied TRPC6 regulation by AngII in cultured podocytes and adriamycin 
(ADR) nephropathy (AN).


The in vivo effect of AngII, angiotensin receptor blockade (ARB), angiotensin-
converting enzyme inhibition (ACEi) and ciclosporin A (CsA) was studied in control and 
AN rats. TRPC6 expression was determined in ADR-induced in vitro podocyte injury. 
Concomitantly, the effects of AngII, ARB, ACEi, chymostatin as a blocker of non-ACE-
mediated AngII production, Ca2+ influx inhibitors, TRPC channel blockade, TRPC6 
knockdown and CsA were evaluated.


TRPC6 expression was enhanced 2 to 4-fold at different intervals after ADR 
administration in AN, which correlated with glomerular damage and glomerulosclerosis. 
ARB or ACEi treatment ameliorated this TRPC6 upregulation. ADR and AngII stimulated 
TRPC6 expression in podocytes (392±34% and 250±60% vs 100±8% in controls). ARB 
co-incubation abrogated (213±25%) and pre-incubation prevented (86±16%) ADR-induced 
TRPC6 upregulation, suggesting that ADR sensitizes the podocyte to AngII. Further studies 
implied that TRPC6 expressional regulation by AngII and ADR involves a calcineurin/
NFAT signalling pathway dependent on Ca2+ influx, possibly through TRPC6 itself. 
Indeed, TRPC6 knockdown inhibited AngII-mediated NFAT translocation in podocytes. 
Accordingly, calcineurin inhibition by CsA downregulated podocyte TRPC6 expression 
in vitro and in vivo in AN, resulting in reduced proteinuria.


Our data imply that the deleterious effect of AngII in podocytes involves enhanced 
TRPC6 expression via the calcineurin/NFAT signalling axis.
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αv, β1 and β3 Integrins Mediate Mechano-Protection by OPN in Podocytes  
Sandra Schordan, Eric Schordan, Karlhans Endlich, Nicole Endlich.  Anatomy 
and Cell Biology, Ernst-Moritz-Arndt-University, Greifswald, Germany.


Chronic renal failure is characterized by its progressive loss of kidney function, 
without therapeutic possibilities. One of the main factors that entail chronic renal failure 
is glomerular hypertension, which is responsible for the loss or the damage of a highly 
specialized epithelial cells of the glomerulus, the podocyte. Previous studies of our lab 
have shown that podocytes are mechano-sensitive and that mechanical stress induces a 
reversible reorganization of the actin cytoskeleton. A matricellular protein, osteopontin 
(OPN), is strongly up-regulated by mechanical stress and enhances adaptation of podocytes 
to mechanical stress by rapid reorganisation of the actin cytoskeleton into ARCs (actin-rich 
center). Here, we have studied the influence of mechanical stress (0.5 Hz and 5% linear 
strain) on primary podocytes isolated from OPN deficient mice. After 3 days of stretch, 
we observed a loss of 30% of OPN-/- podocytes compared to wild type cells, which could 
be rescued after coating the membranes with OPN. To identify the receptor mediating this 
mechano-protection in podocytes we studied RGD-sequence dependent (αvβ1, αvβ3, αvβ5, 
α5β1, α8β1) and RGD-independent integrins (α4β1, α9β1) in detail. The SLAYGLR peptide 
had no effect on OPN-coated stretched podocytes excluding the involvement of α4β1, or 
α9β1 as possible receptors. However the addition of the RGD peptide reduced the stretch 
adaptation of podocytes in a dose dependent manner. With specific blocking antibodies 
and PCR integrin screening of our podocyte cell line, we identified the OPN receptor 
mediating mechano-protection as the αvβ1 integrin. siRNA of αvβ1 induces a loss of 60% 
of cell number under stretch conditions. Additional blocking experiments with cyclo(-
Arg-Gly-Asp-D-Phe-Val) revealed a further involvement of αvβ3. These results confirm 
the mechano-protective effect of OPN by enhancing the survival of podocytes on stretch 
membranes and identify the αvβ1 and αvβ3 integrins as receptors responsible for OPN 
mediated mechano-protection.
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Complement Upregulates the Ubiquitin Proteasome System (UPS) in 
Glomerular Epithelial Cells (GEC)  Thomas M. Kitzler, Joan Papillon, Julie 
Guillemette, Andrey V. Cybulsky.  Medicine, McGill University, Montreal, 
QC, Canada.


In experimental membranous nephropathy, complement C5b-9 induces sublethal 
GEC injury and proteinuria. C5b-9 may also trigger mechanisms that restrict injury or 
facilitate recovery. The present study examines if the UPS may be involved in C5b-9-
mediated injury, which entails protein misfolding. The UPS selectively degrades damaged 
or abnormal proteins. Following ubiquitination, proteins are targeted for breakdown by the 
26S proteasome, which consists of the 19S regulatory complex, and 20S core proteasome, 
within which proteins are degraded. To monitor the UPS, GEC were transiently transfected 
with a well-characterized UPS reporter, GFPu, which consists of a short degron, CL1, 
fused to the C-terminus of green fluorescent protein (GFP). After transfection, GEC were 
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incubated with antibody and sublytic normal serum (NS) to assemble C5b-9, or heat-
inactivated serum (HIS) in controls. The level of GFPu (monitored by immunoblotting) 
was decreased in cells treated with NS (half-life ∼3 h), compared to HIS, where GFPu 
was stable for 6 h. By analogy, incubation of GEC with antibody and C8-deficient serum 
reconstituted with purified C8 decreased GFPu, compared to unreconstituted C8-deficient 
serum. The complement-induced reduction in GFPu was blocked by the proteasome inhibitor, 
MG132, confirming that reduction in GFPu was due to enhanced proteasomal degradation. 
In an in vitro assay that measures chymotrypsin-like activity of the 20S proteasome (using 
a short peptide substrate), incubation of GEC with antibody and NS (1-24 h) decreased 
proteasome activity by 10-30%, compared to HIS. In contrast to complement, incubation 
of GEC with Ca2+ ionophore, ionomycin, or with tunicamycin (an inducer of endoplasmic 
reticulum stress) increased or had no effect on GFPu, respectively. Moreover, complement 
did not affect overall ubiquitination of proteins in GEC. Thus, complement appears to 
increase the proteolytic function of the UPS; however, reduction of the 20S peptidase 
activity suggests that complement acts upstream of the 20S proteasome. Enhanced UPS 
function, by accelerating removal of damaged proteins, may be a novel mechanism to limit 
complement-induced injury.
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The Anti-Aging Hormone Klotho Regulates Cell Surface Abundance of 
TRPC6  Seung-Kuy Cha, Makoto Kuro-o, Chou-Long Huang.  UT Southwestern 
Medical Center, Dallas, TX.


Klotho is an anti-aging hormone abundantly expressed in the kidney. The extracellular 
domain of Klotho (KLe) is cleaved and secreted into blood, urine and cerebrospinal fluid 
and may function as an endocrine and/or paracrine hormone. The role of KLe in the 
kidney, however, remains largely unknown. The canonical transient receptor potential 
type-6 channel, TRPC6, is a calcium-permeable cation channel expressed in many tissues 
including podocytes and mesangial cells of glomerulus. Gain-of-function mutations in 
TRPC6 cause familial focal and segmental glomerulosclerosis. Increased expression and/
or activity of TRPC6 may also be involved in the pathogenesis of secondary glomerular 
diseases. Transgenic overexpression of Klotho ameliorates glomerular injury in mice. 
Here, we investigated the potential role of Klotho in regulating TRPC6 thus contributing 
to the protection of glomerular injury. Carbachol (CCh)-stimulated TRPC6 channel activity 
was measured by whole-cell patch-clamp recording in HEK co-expressing TRPC6, Stim1 
(stromal-interacting molecule), and M3 muscarinic receptor. We found that incubation with 
purified KLe (100 pM, a physiological circulating concentration) inhibits CCh-stimulated 
TRPC6 channel activity (peak current density [pA/pF at -100 mV]: 420±70 vs 180±43 for 
control vs KLe, respectively; p<0.01). KLe does not affect gating and activation kinetics of 
TRPC6 by CCh (i.e., activation time constant and current-voltage relationship is unchanged 
by KLe). Moreover, KLe inhibits TRPC6 channel activity activated by diacylglycerol. KLe 
decreases surface abundance of TRPC6 measured by biotinylation assays. KLe inhibits 
TRPC6 in cells cultured in serum media, but not in cells cultured in serum-free media. 
Addition of serum enhances surface expression of TRPC6 in cells cultured in serum-free 
media. We recently reported that klotho has sialidase activity and regulates TRPV5 channel 
via this activity. We found that the regulation of TRPC6 is independent of the sialidase 
activity. Thus, Klotho decreases surface expression of TRPC6 probably by reducing serum-
stimulated export of the channel. Klotho may be protective for glomerular injury caused 
by upregulation of TRPC6.
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Knock Down of Stromal Derived Factor-1 in Mesenchymal Stem Cells 
Significantly Impairs Their Protective Action in Rats with Acute Kidney 
Injury  Anna Gooch,1 Ping Zhang,1 Zhuma Hu,1 Florian E. Toegel,2 Scott Poole,1 
Daniel Oldroyd,1 Christof Westenfelder.1  1Medicine, University of Utah and VA 
Medical Centers, Salt Lake City, UT; 2Medicine, Jacobi Hospital, Bronx, NY; 
3Physiology, University of Utah, Salt Lake City, UT.


In bone marrow transplantation, the chemokine SDF-1 (CXCL12) mediates recruitment 
to and engraftment in the bone marrow niches of CXCR4-expressing hematopoietic stem 
cells (HSC). SDF-1 is secreted by resident Mesenchymal Stem Cells (MSC), acting as 
survival factor in both HSC and MSC. We showed that IRI AKI in rodents causes robust up 
regulation of SDF-1 and CXCR4 in tubular cells, and that renal SDF-1 is a principal homing 
signal for CXCR4-expressing MSC. Since allogeneic MSC protect renal function in rats 
and in study subjects of a Phase I Clinical Trial (abstract this meeting), we investigated here 
whether knock down (siRNA) of SDF-1 secretion by MSC alters their kidney protective 
actions compared to normal MSC in rats with AKI. IRI AKI was induced (bilateral renal 
pedicle clamp) in three groups (n=6 each) of adult, female Fischer344 rats. Post reflow, 
Group 1 was infused with vehicle, Group 2 with normal MSC, and Group 3 with SDF-1 
knock down-MSC. Renal function in Group 2 was protected and rapidly improved and 
all animals survived, while administration of vehicle or SDF-1 knock down-MSC was 
ineffective and resulted in significant mortality. Levels of renal and urinary SDF-1, the 
latter an early biomarker of AKI (abstract this meeting), were significantly higher in Groups 
1 and 3 than in Group 2, in which renal function was protected by therapy with normal 
MSC, paralleled by a rapid fall in urinary SDF-1. We conclude that SDF-1 expression and 
release by infused MSC in AKI is important to their renoprotective activity, expanding 
our observation that VEGF secretion and that of IGF-I, as shown by Imberti et al., is 
also needed for the full expression of the therapeutic effects of MSC. We are currently 


investigating whether this poor outcome with SDF-1 knock down-MSC therapy is the 
result of reduced SDF-1 mediated survival effects in renal cells and/or whether intrarenal 
MSC survival pre se is shortened.
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Renoprotective Effects of Paricalcitol on Gentamicin-Induced Nephropathy 
in Rats  Jeong-Woo Park,1 Eun Hui Bae,1 In Jin Kim,2 Seong Kwon Ma,1 JongUn 
Lee,2 Soo Wan Kim.1  1Department of Internal Medicine, Chonnam National 
University Medical School, Gwangju, Korea; 2Department of Physiology, 
Chonnam National University Medical School, Gwangju, Korea.


The present study examined whether paricalcitol (19-nor-1,25-hydroxyvitamin D2) 
ameliorates tubular dysfunction and fibrosis in gentamicin (GM)-induced renal injury.


Male Sprague-Dawley rats were treated with GM (100 mg/kg/d, i.m.) alone or with 
paricalcitol (0.3 ug/kg/d, s.c.) for 14 days. Human proximal tubular epithelial cell line HK-2 
cells were cultured with GM in the absence or presence of paricalcitol. Inflammatory and 
profibrotic markers and the histologic evidence of fibrosis were evaluated.


GM increased plasma creatinine level, fractional excretion of sodium and urine 
output, while these functional changes were ameliorated by paricalcitol treatment. The 
expression of Na,K-ATPase α1 subunit, NHE3 and aquaporin 1 was decreased with the 
increased inflammatory cytokines such as TNF-α, IL-1β, IFN-γ and iNOS in the GM-treated 
kidneys. GM treatment also induced chemokines and adhesion molecules such as MCP-1, 
ICAM-1 and VCAM-1. These changes were restored by paricalcitol co-treatment. The 
accumulation of ED-1 expressing monocytes/macrophages in GM-treated kidneys was 
reduced by paricalcitol co-administration. Masson trichrome stain demonstrated increased 
collagen deposition and fibrosis in GM-treated rats, which were ameliorated by paricalcitol 
treatment. Paricalcitol also effectively reversed TGFβ1 induced fibrotic responses, such 
as induction of CTGF and α-SMA and down-regulation of E-cadherin in GM-treated rat 
kidney and HK-2 cells. Along with these changes, paricalctiol also attenuated the increased 
NF-κB and pERK levels in HK-2 cells cultured with GM.


These findings suggest that paricalcitol prevents GM-induced renal injury by inhibiting 
renal inflammation and fibrosis. The possible mechanism involving these antiinfilammatory 
or antifibrotic effects of paricalcitol may be the interruption of NF-κB and/or pERK 
signaling pathways.
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Apoptotic Cell Administration Results in Protection from Acute Kidney 
Injury  David A. Ferenbach, Annabel K. Heelas, Lihui Zhuang, David C. Kluth, 
Jeremy Hughes.  Centre for Inflammation Research, University of Edinburgh, 
Edinburgh, Scotland, United Kingdom.


Renal ischaemia reperfusion injury (IRI) is the dominant cause of acute kidney injury, 
and is both mediated and augmented by the actions of immune cells. The clearance of 
apoptotic cells (ACs) by professional phagocytes is a fundamental component of injury 
repair, with the uptake of ACs inducing an anti-inflammatory macrophage (Mϕ) phenotype. 
Recent work has shown that exogenously administered ACs can improve outcome in diverse 
disease states such as experimental arthritis, peritonitis and endotoxic shock. We examined 
the hypothesis that AC administration could improve outcome in experimental renal IRI.


Preliminary studies were conducted in the FVB/nj mouse strain. Murine thymocytes 
were rendered apoptotic ex vivo (>98% apoptotic) and 2x107 ACs injected i.v prior to 
experimental IRI. AC injection 24h prior to IRI resulted in significant functional protection 
(serum creatinine ⇓44% vs CON, 10/group, p<0.05) despite no difference being evident 
in the acute tubular necrosis (ATN) score between groups. ACs administered 7days prior 
to injury had no protective effect. To assess whether this effect was strain-specific, further 
experiments were conducted in the Balb/c strain. Again, 2x107 ACs injected 24h prior to 
IRI resulted in a 51% reduction in serum Creatinine (p<0.05) with no change in ATN.


Trafficking studies using fluorescently labelled ACs demonstrated that the majority of 
ACs localise within the liver and spleen in the first hour after injection. Confocal microscopy 
of the kidney showed both free ACs and cells ingested by F4/80+ Mϕ, whilst splenic imaging 
showed phagocytosis by Mϕ. Flow cytometry of blood demonstrated small numbers of ACs 
in the circulation 1h after administration, with most ACs either bound to or phagocytosed 
by CD11b+ myeloid cells. Mice treated with ACs mice exhibited comparable serum TGFβ 
levels to controls following IRI with reduced serum IL10 (⇓59%, p<0.05), by ELISA.


This is the first demonstration of modulation of acute kidney injury by AC 
administration. Interactions with both circulating and tissue resident myeloid cells may 
be of mechanistic importance in mediating these effects.
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Microvesicles from Human Bone Marrow Mesenchymal Stem Cells Protect 
Against Cisplatin-Induced Tubular Injury and Improve Survival  Stefania 
Bruno,1 Cristina Grange,1 Maria Chiara Deregibus,1 Ciro Tetta,2 Giovanni 
Camussi.1  1Int Med-MBC, University of Turin, Turin, Italy; 2R&D, Fresenius 
Medical Care, Bad Homburg, Germany.


Administration of mesenchymal stem cells (MSC) improves recovery of acute kidney 
injury (AKI). Their beneficial effect has been ascribed to paracrine factors rather than to 
MSC differentiation in renal cells.
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The present study investigated whether MVs derived from human BM-MSC might 


modify the survival in a lethal model of AKI. We studied the effect of MV treatment on 
survival of SCID mice which are high susceptible to cisplatin toxicity. AKI was induced 
by intraperitoneal injection of cisplatin at a dose of 11 mg/Kg. MVs were purified by 
ultracentrifugation from supernatants from human MSC cultures and characterized for 
the expression of surface molecules and their mRNA content. Eight hours after cisplatin 
treatment mice were divided in two groups and injected intravenously with 150 µl of 
saline as control or with 150 µl of saline containing 100 µg/protein of MVs. Mice (n= 
8/group) were sacrificed at 3 and 4 days after cisplatin to evaluate histological lesions, 
apoptosis and proliferation of tubular cells and renal function. Survival was evaluated 
in 10 cisplatin control mice and 10 cisplatin mice injected with MVs or with MVs pre-
treated with RNase.


The results obtained showed that MVs decreased, at day 4 after cisplatin injection, 
tubular epithelial cell injury and ameliorated the reduction of renal function. Moreover 
infusion of MV significantly reduced apoptotic cells and increased proliferating tubular cells. 
Mortality of cisplatin treated mice injected with saline alone or with RNase inactivated MVs 
was 100% at day 5. In contrast, at day 5, 60 % of mice injected with human MVs survived 
(p<0.02 versus mice injected with saline). Twenty days after cisplatin administration, the 
percentage of survived MV-treated mice was 40%. These findings indicate that MVs protect 
kidney from toxic injury and prolong survival. Inactivation of RNAs shuttled by MVs 
abrogated the protective effect of MV administration suggesting that transfer of genetic 
information plays a critical role in the biological activity of MV.
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Renal Proximal Tubule-Specific Deletion of Epidermal Growth Factor 
Receptor (EGFR) Delays Recovery from Ischemic Renal Injury  Jianchun 
Chen,1 Jian-Kang Chen,1 David Threadgill,2 Eric G. Neilson,1 Raymond C. 
Harris.1  1Medicine, Vanderbilt University School of Medicine, Nashville, TN; 
2Genetics, North Carolina State University, Raleigh, NC.


Previous studies suggest a role for EGFR activation in recovery from AKI, but the 
underlying mechanism and site of action have not been elucidated. In the present study, we 
crossed EGFR flox/flox mice with gamma-GT-Cre mice to generate renal proximal tubule 
cell-specific EGFR knockout mice (KO). Acute kidney injury (AKI) was induced in the 
KO mice and their control littermates, EGFRflox/flox;gGT-Cre- (WT), by clamping both renal 
pedicles for 35 min. We observed that 24 h after reperfusion, blood urea nitrogen (BUN) 
increased to a comparable level in both KO and WT mice (104 ± 24 vs. 101 ± 22 mg/dl). 
However, the subsequent rate of recovery of renal function was markedly slower in KO 
than WT mice (BUN at 48h: 88 ± 13 vs. 60 ± 11). After 6 days, the BUN returned to basal 
level (24 ± 4) in WT mice but remained significantly higher in KO mice (57 ± 11) and did 
not recover until 10 days. Histology revealed that 24 h after reperfusion, the KO mice had 
similar degree of renal injury as WT mice, but at day 6, there was minimal residual injury in 
WT mice while KO mice had persistent proximal tubule dilation and epithelial simplification 
and cast formation. Immunohistochemistry indicated significantly higher expression in the 
proximal tubule of WT mice of the cell proliferation marker, Ki67, with a peak at 48 h after 
reperfusion. In contrast, Ki67-positive cells were minimal in the renal proximal tubules of 
KO mice by 48 h and did not peak until 96 h after ischemia-reperfusion. Daily administration 
of the specific EGFR tyrosine kinase inhibitor, erlotinib (80 mg/kg by gavage), markedly 
inhibited EGFR signaling and also significantly delayed both morphologic and functional 
recovery from ischemia-reperfusion renal injury in wild type mice. Therefore, these studies 
provide both genetic and pharmacologic evidence that proximal tubule EGFR activation 
plays an important role in the recovery phase after AKI.
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Organic Cation Transporter 2 Mediates Cisplatin-Induced Oto- and 
Nephrotoxicity and Is Target for Protective Interventions  Giuliano 
Ciarimboli,1 Dirk Deuster,2 Arne Knief,2 Bayram Edemir,1 Hermann Pavenstädt,1 
Claudia Lanvers-Kaminsky,3 Antoinette am Zehnhoff-Dinnesen,2 Alfred H. 
Schinkel,4 Heribert Jürgens,3 Eberhard Schlatter.1  1Med. Klin. und Poliklin. D, 
UKM, Münster, Germany; 2Klin. und Poliklin. für Phon./Pädaudiologie, UKM, 
Münster, Germany; 3Klin. und Poliklin. für Päd. Onkologie, UKM, Münster, 
Germany; 4Netherlands Cancer Institute, Amsterdam, Netherlands.


The effective antineoplastic agent cisplatin has serious side effects, such as oto- and 
nephrotoxicity that limit its application. Ototoxicity is a problem of special importance in 
children, because deafness hampers their language as well as psychosocial development. 
Recently, organic cation transporters (OCTs) were identified in vitro as cellular uptake 
mechanisms for cisplatin. In the present study, we investigated in an in vivo model the role 
of OCTs in the development of cisplatin induced oto- and nephrotoxicity. The functional 
effects of cisplatin treatment on kidney (24 hr excretion of glucose, water, and protein 
and apoptosis) and hearing (auditory brainstem response, ABR) were studied in wild type 
(WT) and OCT1/2 double knock-out (KO) mice. While in WT cisplatin led to reduced 
ABR and increased renal glucose, water, and protein excretion and apoptosis, no sign of 
ototoxicity and only mild nephrotoxicity was observed after cisplatin treatment of KO 
mice. Co-medication of WT mice with cisplatin and the organic cation cimetidine protected 
from ototoxicity and partly from nephrotoxicity. For the first time we showed that OCT2 
is expressed on hair cells of the cochlea and that it plays a critical role in cisplatin-induced 
ototoxicity. Furthermore, cisplatin sensitive cell lines from paediatric tumors showed 
no expression of mRNA for OCTs, indicating the feasibility of a therapeutical approach 


aimed to reduce cisplatin toxicities by competing OCT2-mediated cisplatin uptake in renal 
proximal tubular and cochlear hair cells with another organic cation.


These findings are very important to establish chemotherapeutical protocols aimed 
to maximize the antineoplastic effect of cisplatin, while reducing the risk of toxicities. 
Supported by the Deutsche Krebshilfe, Grant 108539
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Renoprotective Effect of Human Adipose Tissue-Derived Stromal Cells 
in Acute Kidney Injury – Comparison between Low and High Serum 
Cell Culture Condition  Takayuki Katsuno,1 Shoichi Maruyama,1 Takenori 
Ozaki,1 Tokunori Yamamoto,2 Yosuke Saka,1 Kazuhiro Furuhashi,1 Yukio 
Yuzawa,1 Seiichi Matsuo.1  1Nephrology, Nagoya University Graduate School 
of Medicine, Nagoya, Aichi, Japan; 2Urology, Nagoya University Graduate 
School of Medicine.


Adipose tissue derived stromal cells (ASCs) have been emerging for their extensive 
tissue regenerative potential. Our former work demonstrated that secreted growth factor 
concentration including vascular endothelial growth factor (VEGF) and hepatocyte growth 
factor (HGF) in supernatant of human ASCs cultured with low serum media (2% serum)
(hLASC) was higher than of ASCs cultured with high serum (20% serum)(hHASC), 
suggesting hLASC can be more potent for therapeutic use. We evaluated beneficial roles 
of LASC in experimental acute kidney injury (AKI). AKI was induced by intravenous 
injection of folic acid (200mg/kg body wt) in 8 weeks-old nude rats (n=8 for each group) 
at one week later of heminephrectomy. Simultaneously, six million of hLASCs, hHASCs 
or control media were given into the renal subcapsular space. Renal functional analysis 
(BUN and sCr), renal histology and growth factor profile (VEGF and HGF) were assessed 
on day2. In addition, renal hemodynamics was analyzed by using CCD video scope on day2 
time point. As expected, both hLASC and hHASC-treated animals showed reduced renal 
injury compared to media-treated animals. Renoprotective effect for acute kidney injury by 
ASC treatment was more dramatic in hLASC-treated group than in hHASC-treated group in 
all indices of renal function including BUN (hLASC:85±13mg/dl, hHASC:104±15mg/dl, 
media control:153±20mg/dl) and sCr (hLASC:0.9±0.1mg/dl, hHASC:1.2±0.2mg/dl,media 
control:1.8±0.3mg/dl). Renal histology corroborated functional data. Renal tubular cell 
apoptosis were mildest in hLASC-treated group, and interestingly, renal blood flow was 
significantly improved in hLASC-treated group, which were correlated to increased HGF 
and VEGF content in renal cortex. Finally, hLASC-injected rats presented reduced renal 
fibrosis in histology. These results suggest hLASCs would have strong renoprotective effect 
both on early phase and subsequent regenerative process after AKI.
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The Role of p204 in Tubular Epithelialization  Arnaud Marlier, Carlos Hader, 
Sick Lee, Farrukh Koraichy, Bo Ding, Anil Karihaloo, Peter Lengyel, Lloyd 
Cantley.  Internal Medicine, Yale University, New Haven, CT.


The interferon inducible protein p204 can interact with pRb, Ras or Id proteins and 
thus modulate proliferation and differentiation of muscle cells. The expression of p204 in 
adult kidney prompted us to investigate whether p204 is implicated in the differentiation 
and/or maintenance of tubular epithelial cells.


Using laser capture microdissection (LCM) combined with qPCR, p204 was found 
to be absent from the uninduced metanephric mesenchyme (MM) and first detected in 
nascent nephrons. Immunofluorescent staining for p204 and E-cadherin (Ecad) revealed that 
p204 was expressed in the forming nephron prior to Ecad in the process of mesenchymal-
epithelial transformation (MET). However, LCM of damaged proximal tubules after 
ischemia/reperfusion injury of the adult kidney revealed a 5-fold increased expression 
of p204 concomitant with a transient increase in Id1 and Asma mRNA expression and a 
decrease in Ecad expression.


Therefore to better clarify the role of p204 in epithelialization, an in vitro model of 
MET was used. Mouse proximal tubule cells (mPT) grown at very low density demonstrated 
a de-differentiated phenotype with low levels of Ecad and high level of alpha smooth 
muscle actin (Asma), whereas this pattern was reversed at high density, allowing us to 
partially mimic MET. mRNA and protein expression of p204 was low in sparse cells and 
peaked as cells first became confluent, preceding the increase in Ecad expression. RNAi 
of p204 in highly confluent cells resulted in a decrease in Ecad expression and retention of 
mesenchymal markers such as Vim1 and Id1, suggesting that p204 regulates the process 
of epithelialization.


Conclusion: These data demonstrated that p204 is expressed in epithelial cells, and 
is likely to induce epithelial differentiation. The concomitant increase of Id1 and p204 
following I/R suggests that p204 might be limiting the de-differentiation response that is 
activated by Id1, thus promoting re-epithelialization after injury.
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Protective Effect of Human Mesenchymal Stromal Cells on Cisplatin-
Induced Acute Kidney Injury in Mice, and of Their Supernatant on Human 
Kidney Cells In Vitro  Nicoletta Eliopoulos,1 Jing Zhao,1 Kathy Forner,1 Elena 
Birman,1 Shala Yuan,1 Marie-Noelle Boivin,1 Daniel Martineau.2  1Lady Davis 
Institute for Medical Research, McGill University, Montreal, QC, Canada; 
2Department of Veterinary Medicine, Université de Montréal, St-Hyacinthe, 
QC, Canada.


Acute kidney injury (AKI) can arise from the toxicity of chemotherapeutic agents such 
as cisplatin. Marrow-derived mesenchymal stromal cells (MSCs) have shown therapeutic 
potential for various diseases through their wide differentiation abilities and mainly 
through proteins they secrete leading to beneficial paracrine actions. The objective of this 
study was to investigate in vitro the effect of supernatant from human MSCs (hMSCs) on 
cisplatin-treated human kidney cells, and in vivo the effect of hMSCs implanted IP in mice 
with cisplatin-induced AKI.


We exposed HK-2 human kidney cells to cisplatin in vitro in the presence or absence 
of supernatant from primary hMSCs for 2 days and then analyzed these cells after annexin 
V and propidium iodide staining. Results revealed 76% live HK-2 cells, in contast to 53% 
when control media was used instead of hMSCs supernatant. Furthermore, the lysate of 
these kidney cells exposed to hMSCs supernatant contained 36% higher levels of the 
pro-survival phospho-Akt1.


We injected hMSCs IP in NOD-SCID mice (5x106/mouse) administered cisplatin 
the previous day, and noted significantly lower BUN levels 4 days later, 82.5 ± 18.6 
mg/dl as compared to 138 ± 16.0 mg/dl in mice that received the vehicle only (P<0.05, 
t-test, mean±SEM, n=15), as well as significantly enhanced survival, 47% versus 10%, 
respectively, at 15 days post-cisplatin (P<0.05, Logrank test).


To determine potential contributing causes for the beneficial actions of hMSCs, we 
performed an antibody array analysis of their supernatant and detected increased expression 
of several proteins including VEGF and HGF.


In conclusion, our study demonstrates that hMSCs can exert a protective effect both in 
vitro and in vivo on kidney cells exposed to cisplatin and suggests a paracrine contribution 
for the renoprotective/renoreparative potential of hMSCs in AKI.


This research was supported by the Roche Foundation for Anemia Research 
(RoFAR).


Disclosure of Financial Relationships: nothing to disclose


TH-PO923


Sildenafil Attenuates Ischemia Reperfusion-Induced Acute Kidney Injury, 
Inflammation and Intrarenal Hemodynamic Abnormalities  Arnaldo F. 
Lopez-Ruiz,1 Ramiro Juncos,2 Kiran Chandrashekar,1 Karl Nath,3 Trinity Vera,2 
David Stec,2 Ruisheng Liu,1,2 Luis A. Juncos.1,2  1Medicine and Nephrology, 
University of Mississippi Medical Center, Jackson, MS; 2Physiology and 
Biophysics, University of Mississippi Medical Center, Jackson, MS; 3Nephrology, 
Mayo Clinic, Rochester, MN.


Agents that stimulate cGMP production (i.e. ANF and NO) attenuate ischemia/
reperfusion-induced acute kidney injury (I/R-AKI). Inhibiting NO, which decreases cGMP, 
worsens I/R-AKI, suggesting that cGMP may be protective. We tested the hypothesis that 
blocking phosphodiesterase 5 (PDE5), which degrades cGMP, ameliorates I/R-AKI. Male 
Sprague-Dawley rats were randomized into 4 groups: 1) I/R-AKI-Control, 2) IR-AKI-
Sildenafil, 3) Sham, 4) Sham-Sildenafil. Sildenafil (10 mg/kg) was given daily by gavage 
for 3 days before and after I/R-AKI. We induced I/R-AKI by clamping both renal pedicles 
for 40 minutes. At 72 hours, we measured plasma creatinine (PCr), urinary protein (UPr), 
NGAL, cortical (C-RBF) and outer medullary blood flow (OM-RBF), and harvested the 
kidneys to measure cGMP, IL6, IL-10 and HO activity.


cGMP
C-RBF  
(TPU)


OM-RBF  
(TPU)


PCr (mg/dl)
NGAL  
(UI/ml)


IL6  
(pg/mg)


HO Activity  
(pM/h/mg)


I/R-AKI-
Control


0.028 ± 0.002* 13.1 ± 2.6* 11.4 ± 1.3* 3.9 ± 0.1* 3401 ± 138.6* 18.6 ± 0.7* 214 ± 10.9*


I/R-AKI-
Sildenafil


0.054 ± 0.003*# 24.3 ± 7.8*# 14.4 ± 2.5*# 2.5 ± 0.05*# 2381 ± 61.6*# 14.1 ± 0.5*# 444 ± 15.8*#


Sham 0.092 ± 0.01 34.7 ± 4.5 16.9 ± 3.0 0.7 ± 0.04 700 ± 181.9 10.2 ± 0.9 52 ± 8.1
Sham- 
Sildenafil


0.105 ± 0.01 40.5 ± 7.6 18.8 ± 3.5 0.6 ± 0.05 694 ± 91.9 11.1 ± 1.1 90 ± 9.3


* p < 0.05 vs Sham # p <0.05 vs I/R-AKI-CT
Inhibiting PDE5 blunted I/R-induced decreases in renal cGMP levels, which resulted 


in less renal inflammation, AKI and improvement of intrarenal hemodynamics. All of 
these changes were associated with increased HO activity. These results suggest that PDE5 
inhibitors may have therapeutic potential in the prevention and/or treatment of AKI.
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Colony Stimulating Factor-1-Dependent Renal Tubular-Self Repair  Julia 
Menke,1,3 Yasunori Iwata,1 Whitney Rabacal,1 Benjamin D. Humphreys,1 
Andreas Schwarting,3 Richard Stanley,2 Vicki R. Kelley.1  1Renal Div, Brigham 
& Women’s Hosp., Boston, MA; 2Dept of Develop Bio, Albert Einstein Col of 
Med, Bronx, NY; 3I Dept Med, Johannes Gutenberg Univ, Mainz.


Tubular damage, often reversible, is a cardinal feature of ischemic renal injury. Tubular 
epithelial cell (TEC) proliferation is a hallmark of tubular repair. Macrophages (Mø) have 
been implicated in tissue repair. As CSF-1 is the principal Mø growth factor and is expressed 
by TEC, we tested the hypothesis that CSF-1 is central to tubular repair. For this purpose 


we used an acute renal injury model, ischemia/reperfusion(I/R), which leads to healing. 
Injecting mice with CSF-1 after I/R we detected less tubular pathology (dilated tubules, 
casts), reduced fibrosis & improved renal function in mice injected with CSF-1 compared 
to PBS after I/R (day 5). Notably, CSF-1 dependent hastened tubular repair is associated 
with a more rapid increase, subsequent decline in TEC proliferation, and reduced TEC 
apoptosis. Blocking the CSF-1R increased tubular pathology, fibrosis, suppressed TEC 
proliferation, heightened TEC apoptosis, thereby verifying that CSF-1 mediates tubular 
repair. To determine the contribution of Mø to CSF-1dependent renal repair, we genetically 
ablated cells expressing CD11b using CD11b-DTR mice. We determined that Mø only 
partially account for CSF-1-dependent tubular repair. Investigating whether CSF-1 signaling 
on TEC directly mediates renal repair, we determined that TEC express the CSF-1R and 
this receptor is upregulated, coexpressed with CSF-1 on TEC after injuring TEC in vitro 
(act D, cisplatin), I/R in mice and in kidney sections post-transplant in humans.


Furthermore, signaling via the CSF-1R on TEC stimulates TEC proliferation, dampens 
TEC apoptosis. Taken together, CSF-1 mediates renal repair by Mø dependent mechanism 
and by Mø independent autocrine/paracrine regulation of tubular self-repair.
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PACAP-38 Decreases Apoptosis and Stimulates Renal Tubular Regeneration 
in Cisplatin Induced Acute Kidney Injury in C57BL/6 Mice  Saravanan 
Balamuthusamy,1 Min Li,1 Altaf M. Khan,1 Kristine Gullo,1 Ana Wei Cai,1 Eric E. 
Simon,1,2 Vecihi Batuman.1,2  1Nephrology and Hypertension, Tulane University, 
New Orleans, LA; 2Department of Medicine, Veterans Affairs Medical Center, 
New Orleans, LA.


Introduction: Cisplatin (cis-diamminedichloro-platinum II, CDDP) can cause acute 
kidney injury (AKI) in humans and mice. We have evaluated the potential renoprotective 
effects of PACAP-38 on CDDP induced kidney injury in mice.


Methods: Male C57BL/6 mice were treated with 20mg/kg Cisplatin intraperitonealy. 
Twenty nanomoles of PACAP38 was given intraperitonealy 1 hr before the injection of 
cisplatin and additional doses were given at 24 and 48 hr after the initial dose in group 
1.Group 2 mice received one dose of PACAP 24 hours and 48 hours after initial Cisplatin 
administration. Group 3 received a single dose of PACAP 48 hours after Cisplatin 
administration. The control group recieved saline.


Results: PACAP significantly decreased serum creatinine and BUN in mice when 
injected 2 hours prior to Cisplatin administration. PACAP also significantly decreased serum 
creatinine (0.8mg/dl & 1.9mg/dl) and BUN(34mg/dl&56mg/dl) when given 24 and 48 
hours after initial Cisplatin administration when compared to cisplatin administration alone 
(creatinine - 3.5mg/dl&5mg/dl; BUN 70mg/dl and 68mg/dl). In the mice that were given 
PACAP 24 hours after Cisplatin, Oct-4, Vimentin and collagen levels were significantly 
increased than the other groups (RT-PCR). There was also increased Ki-67, PCNA and 
PAC-1 receptor expressing cells on immunocytochemistry. Histopathology revealed 
decreased tubular injury scores when PACAP was given 2-h before and 24 hours after 
Cisplatin administration. Conclusions: PACAP significantly reduces renal tubular injury, 
downregulates the apoptotic pathways, increases the expression of collagen IV, decreases 
fibronectin expression favoring restoration of the tubular architecture.PACAP administered 
24 hours after cisplatin increases tubular regeneration by increasing the expression of Oct-4 
and Vimentin which further contributes to tubular restoration in addition to the anti-apoptotic 
pathways. PACAP ameliorates AKI even 24-h after the onset of injury.
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Mitochondria-Targeted Antioxidant Peptide Promotes ATP Recovery and 
Reduces Acute Kidney Injury, Inflammation and Fibrosis Induced by 
Ischemia-Reperfusion  Feng-Ying Cheng, Shaoyi Liu, Shaun Darrah, Zhihong 
Zhao, Yi Soong, Dunli Wu, Hazel H. Szeto.  Weill Cornell Medical College.


Purpose: Renal ischemia-reperfusion is one of the most common causes of acute kidney 
injury. Although renal tubules are capable of rapid regeneration and functional recovery, 
inflammation and fibrosis can persist, resulting in chronic kidney failure. Mitochondrial 
dysfunction and oxidative damage have been linked to the pro-inflammatory, pro-fibrotic 
and remodeling stages following acute kidney injury. SS-31 is a mitochondria-targeted 
peptide antioxidant that has been shown to prevent renal fibrosis in an obstructive 
nephropathy model. The purpose of this study was to determine whether SS-31, by protecting 
mitochondrial function and reducing oxidative damage, can reduce tubular cell death, 
inflammation, and delayed fibrotic changes caused by ischemia-reperfusion injury.
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Methods: Male Sprague-Dawley rats underwent bilateral renal ischemia for 45 minutes. 


SS-31 (0.5, 2, or 5 mg/kg) or saline was administered subcutaneously at 30 min before 
the onset of ischemia and at 0 hr and 2 hrs after reperfusion. Animals were sacrificed at 
various times after reperfusion. Blood and urine were collected for assessment of renal 
function, and kidneys were harvested for assessment of inflammatory and profibrotic gene 
expression and histopathology.


Results: Pre-treatment with SS-31 prior to ischemia and immediately upon reperfusion 
improved mitochondrial state 3 respiration and ADP/O coupling, and enhanced recovery 
of ATP synthesis and glutathione redox status during early reperfusion. Animals showed 
significant improvement in renal function, decreased tubular necrosis and oxidative damage, 
and reduced chemokine and profibrotic gene expression.


Conclusion: Our results support the hypothesis that mitochondrial dysfunction and 
oxidative damage underlie the inflammatory response and delayed fibrosis induced by 
ischemia-reperfusion injury. SS-31 represents a first-in-class therapeutic agent that can 
prevent chronic renal injury by specifically targeting the mitochondrial inner membrane 
and protecting the electron transport chain during ischemia and reducing oxidative damage 
associated with reperfusion.
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Bardoxolone Methyl (BARD) Ameliorates Murine Ischemic AKI and 
Increases the Adaptive Genes NF-E2-Related Factor 2 (Nrf2), and Heme 
Oxygenase 1 (HO-1)  Qing Q. Wu,1 Martin Senitko,1 Colin Meyer,2 Eric 
Grossman,2 Xin J. Zhou,3 John R. Hartono,1 Jianlin Chen,1 Yanxia Wang,1 
Deborah A. Ferguson,2 Christopher Y. Lu.1  1Internal Medicine (Nephrology), 
Univ TX Southwestern Med Ctr, Dallas, TX; 2Reata Pharmaceuticals, Inc, Irving, 
TX; 3Pathology, Univ TX Southwestern Med Ctr, Dallas, TX.


Ischemic AKI triggers adaptive & maladaptive genes. Agents that increase the ratio 
of adaptive to maladaptive genes should provide a therapeutic benefit. We now show that 
BARD ameliorates ischemic AKI & also increases the expression of adaptive genes. BARD 
is an “Antioxidant Inflammation Modulator”; this class of molecules are the most potent 
known inducers of the transcription factor Nrf-2 & thus downstream adaptive genes such 
as HO-1. We removed the right kidney & clamped the left kidney. At various reperfusion 
times, we assessed renal function, histology, & the expression of Nrf-2 & HO-1 by RT-
PCR & immunohistology. Prior to ischemic injury, one group of mice received BARD by 
gavage, & another group received the sesame oil vehicle. Fig 1 shows lower BUN in the 
BARD group.


We also found less injury & inflammation in H&E sections of BARD-treated ischemic 
kidneys. RT-PCR of total renal RNA showed that BARD increased expression of Nrf2 & 
HO-1 with a peak at 8 hrs ischemia-reperfusion (IR) - (IR+BARD vs. IR+vehicle: 2.65±0.21 
vs. 0.46±0.09, 2.35±0.16 vs. 0.57±0.11, Nrf2, & HO-1, respectively; n=6, p< 0.05 between 
BARD vs vehicle for each gene by ANOVA). Immunohistology showed Nrf2 on endothelia 
of the glomeruli, cortical peritubular capillaries, & outer medullary vasa recta of BARD-
treated kidneys. There was showed increased HO-1 in the glomerular mesangium, tubular 
epithelial cells, & interstitial leukocytes. In conclusion, BARD, which is in a phase 2b 
clinical study for CKD, ameliorates murine model of ischemic AKI.
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Effect of 20-HETE and 20-HETE Analogues on Renal Proximal Tubular 
Cell Survival Following Experimental Ischemia-Reperfusion Injury  Talha 
Akbulut,1 Vani Nilakantan,1 John R. Falck,2 Richard J. Roman,1 Frank Park,1 
Kevin R. Regner.1  1Kidney Disease Center, Medical College of Wisconsin, 
Milwaukee, WI; 2Biochemistry, UT Southwestern, Dallas, TX.


20-Hydroxyeicosatetraenoic acid (20-HETE) regulates renal blood flow, sodium 
transport, mitogenesis, and cell survival through distinct intracellular pathways. We recently 
demonstrated that pretreatment of rats with the stable 20-HETE analogue, 5,14-20-HEDE 
(HEDE), protected the kidney from in vivo ischemia-reperfusion (IR) injury and resulted in 
significant reductions in renal tubular apoptosis and necrosis. The mechanisms responsible 
for this protection are unknown. The present study aimed to determine whether 20-HETE 
analogues mediate protection from renal IR by interaction with pro-survival signaling 
pathways. Kidneys from SD rats were examined following exposure to 30 min bilateral 
renal IR or sham surgery. Compared to the vehicle-treated rat kidneys, administration of 
HEDE (10 mg/kg sc) increased phosphorylation (activation) of ERK1/2 (18.6±4.8%) with 
a concomitant decrease in the activation of p38 MAPK (51.6±17.5%) following IR. To 
further explore the interaction of 20-HETE with intracellular signaling cascades during IR, 
we evaluated its effects using an in vitro model of ATP depletion and recovery. Proximal 
tubular epithelial LLC-PK1 cells were exposed to ATP depletion for 4 h and recovery in 
serum-free media for 2 h. Incubation with 20-HETE (20 µM) during the injury and recovery 
periods significantly decreased LDH release and enhanced cell viability compared to 
vehicle-treated cells. Incubation with either 20-HETE (20 µM) or HEDE (2 µM) during 
the 2 h recovery phase also resulted in a significant increase in cell viability (19.7±2.5% 
and 34.1±3.8%, respectively) with decreased cleavage of caspase-3 (22.9±7.8% and 
88.9±2.5%) compared to vehicle-treated cells. Inhibition of either ERK1/2 activation using 
U0126 (MEK inhibitor) or Akt activation using Wortmannin (PI-3K inhibitor) abolished the 
protective effect of HEDE. In summary, we provide evidence that 20-HETE or its agonist 
analogue HEDE protect renal epithelial cells from IR through activation of pro-survival 
intracellular signaling pathways.
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Dual Dose Dependent-Effect of Darbepoietin™ Administration in Renal 
Ischemia: Tubule Protection or Regeneration  Ignacio Blanco-Sánchez,1 
Elisa Conde,1 David Sáenz-Morales,1 Elia Aguado,1 Yaiza Rodriguez,1 Rafael 
Selgas,2 José A. Sánchez-Tomero,3 Maria L. García-Bermejo.1  1Pathology, 
Hospital Ramon y Cajal; 2Nephrology, Hopsital La Paz; 3Nephrology, Hospital 
La Princesa, Madrid, Spain.


Effective therapies for ischemic damage in ARF and renal transplantation are currently 
investigated including erythropoietin. We assessed the effect of DarbepoietinTM (DPO) using 
a mouse model of ischemia/reperfusion (I/R) and a model of hypoxia/reoxygenation (H/R) 
in mouse proximal tubular cells (MCT), in both of which sublethal injury is observed. 
DPO was added during reperfusion in both models. In vivo, at 24h of reperfusion (R-24h) 
tubular damage was maximal estimated by Cystatin C and PAS staining. Low dose treated 
mice (10 mg/Kg) showed reduced tubular damage and mice treated with high dose (25 mg/
Kg) exhibited normal renal structure and function. At 7d, mice treated with high and low 
dose of DPO presented better renal structure and function than non treated mice. PCNA 
staining was prominent at R-24h in low dose treated mice, in agreement with acceleration 
of recovery. In vitro, we added DPO at doses: 100, 250, 500ng/ml and measured cell 
proliferation. Low doses of DPO reduced cell detachment at R-24h in comparison to non 
treated cells. High concentration of DPO (500ug/ml) abrogated detachment and leads to 
proliferation, correlating with the in vivo results. Exploring mechanisms mediating this 
dual effect, we determined p-AKT, p-ERK and p-GSK3 expression. Changes in ERK1/2 
activation by DPO were the most prominent: in vitro, p-ERK was biphasically induced 
during reoxygenation and DPO over-induced it; in vivo, p-ERK was strongly induced at 
R-24h with low dose of DPO and slightly induced with high dose. At 7d, p-ERK was 
expressed only in non treated mice where tubular recovery was not completed yet. Akt was 
also activated during reoxygenation followed by p-GSK3 induction and DPO modulated 
GSK3 phosphorylation. In summary, we probe a dual although beneficial effect of DPO 
in I/R models dose-dependent, involving ERK1/2 and GSK3 activation. This could have 
important implications in clinical management of patients treated with EPO derivates 
during ARF or renal transplantation.
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Activation of Notch Signaling Enhances Kidney Regeneration  Sandeep 
Gupta,1 Shunan Li,1 Md J. Abedin,1 Lawrence Wang,1 Behzad E. Najafian,2 
Mark E. Rosenberg.1  1Dept of Medicine and Stem Cell Institute, U of Minnesota, 
Minneapolis, MN; 2Lab Medicine and Pathology, U of Minnesota, Minneapolis, 
MN.


The Notch signaling pathway determines cell fate during development, and is involved 
in tissue maintenance and repair in adult tissues. Activation of Notch pathway genes is 
seen following kidney and other organ injury. The purpose of this study was to examine 
the role of the Notch pathway in the regenerative response following acute kidney injury 
(AKI). Ischemia-reperfusion-induced AKI resulted in activation of the Notch pathway 
as evidenced by increased renal expression of both cleaved Notch-1 and Notch-2 both 
peaking 1h following injury. We next studied the effects of Notch activation on renal 
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recovery. Rats were pretreated for 1 day with the Notch ligand DLL4 (6.25 micrograms ip 
qid) or vehicle starting 3 days prior to AKI induced by bilateral renal artery clamping for 
45 minutes followed by reperfusion. Additional controls included DLL4 or vehicle treated 
rats without AKI. The time course of serum creatinine is shown in the figure (mean±SEM; 
*p<.05 vs other groups).


A similar degree of injury was induced in DLL4 and control rats as evidenced by the 
peak serum creatinine on Day 1 and also by histological assessment of kidney injury at 48h. 
Recovery was faster in the DLL4 treated rats with serum creatinine returning to baseline 
48h after injury. Faster recovery was confirmed in a separate group of rats followed for 
5 days. Cell proliferation was enhanced in DLL4 rats as assessed by the number of Ki67 
positive tubular cells, a potential mechanism explaining faster recovery of renal function. 
In conclusion, activation of the Notch pathway occurs following AKI. Pretreatment with 
the Notch ligand DLL4 enhanced recovery from AKI and represents a potential therapeutic 
option for regenerating the injured kidney.
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Mobilized Human Hematopoietic Stem Cells Promote Kidney Repair 
Following Ischemia Reperfusion Injury  Bing Li,1,2 Jeremy S. Duffield,1 
Delara Motlagh,3 David L. Amrani.3  1Laboratory of Inflammation Research, 
Renal Division, Brigham & Women’s Hospital and Harvard Medical School, 
Boston, MA; 2Department of Nephrology, Second Affiliated Hospital, Harbin 
Medical University, Harbin, China; 3Regenerative Medicine, Cellular Therapies 
R&D, Baxter Healthcare, Deerfield, IL.


Understanding the mechanisms of repair and regeneration of the kidney following injury 
is of great interest because there are currently no therapies that promote repair and kidneys 
frequently do not repair adequately. We studied the capacity of human CD34+ hematopoietic 
stem cells to promote repair and regeneration of the kidney using an established ischemia 
reperfusion injury model in mice. Human HSCs administered systemically 24h following 
kidney injury were selectively recruited to injured kidneys of immunodeficient mice and 
localized prominently in and around vasculature. This recruitment was associated with 
enhanced repair of the kidney microvasculature, tubule epithelial cells, enhanced functional 
recovery and increased survival. HSCs acquired early myeloid and lymphoid differentiation 
markers in the kidney and also showed acquisition of endothelial progenitor cell markers, but 
retained synthesis of high levels of pro-angiogenic transcripts following recruitment to the 
kidney. Although infused purified HSCs contained small numbers of circulating endothelial 
progenitors and occasional endothelial cells, we identified only rare human endothelial 
cells in the mouse capillary walls, suggesting HSC-mediated renal repair is by paracrine 
mechanisms rather than replacement of vasculature. These studies advance human HSCs 
as a promising therapeutic strategy for promoting renal repair following injury.
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Blocking Fas Ligand in Lethal Acute Cisplatin Mediated Renal Failure 
Prolongs Survival in Both Wildtype and SCID/Beige Mice  Andreas 
Linkermann,1 Jan-Hinrich Bräsen,2 Ulrich Kunzendorf,1 Stefan Krautwald.1  
1Department for Nephrology and Hypertension, Christian-Albrechts University, 
Kiel, Schleswig-Holstein, Germany; 2Department for Pathology, Christian-
Albrechts University, Kiel, Schleswig-Holstein, Germany.


Acute kidney injury as mediated by Cisplatin has been reported to be mediated 
through Fas-dependent apoptosis. However, Fas Ligand expression on both tubular cells 
and infiltrating T-Lymphocytes and Natural Killer cells has been shown to be important in 
the course of cisplatin induced nephrotoxicity (CIN). Here we show for the first time that 
blocking murine Fas Ligand by the monoclonal antibody MFL3 protects wildtype mice 
from lethal CIN in a dose dependent manner. To investigate the in vivo relevance of non-T/
non-NK-cell mediated Fas Ligand dependent lethal cisplatin nephrotoxicity we treated 
SCID-Beige mice with cisplatin. Whereas all wildtype mice died from CIN within 5 days, 
SCID-Beige mice do develop renal failure by day 6 with highly elevated serum creatinine 
levels but die significantly later with 55,6% mortality rate at day 10 (n=9) compared to 


wildtype mice. Interestingly, treating SCID-Beige mice with 200µg MFL3 completely 
protected from lethal CIN with 100% survival rate at day 16. We conclude that infiltration 
of Fas Ligand bearing immune cells accelerates CIN. Therefore, immunosupression might 
serve as a clinical means in the treatment of CIN. Above this, a second non-T/non-NK-cell 
mediated mechanism that depends on Fas Ligand, most likely expressed on renal tubular 
cells, has to be blocked to receive complete survival from lethal CIN.


Disclosure of Financial Relationships: nothing to disclose
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Sustained Dual Protective Effect of Atorvastatin in Ischemic Acute Kidney 
Injury (iAKI): Influence on Nitric Oxide (NO) and Carbon Monixide (CO) 
Metabolism  Reinhard Schneider,1 Boris Betz,1 Wiebke Fenske,2 Monika 
Schmidt,1 Katja Liebetrau,1 Jan Galle,3 Christoph Wanner,1 Christoph Sauvant.4  
1Dept. Nephrology, Medizinische Klinik und Poliklinik I, University Hospital 
Wuerzburg; 2Dept. Endocrinology, University Hospital Wuerzburg; 3Klinik 
fuer Nephrologie und Dialyseverfahren, Klinikum Luedenscheidt; 4Institute of 
Physiology, University of Wuerzburg, Germany.


Statins are considered to have pleiotropic effects, e.g. improving NO-metabolism 
and exhibiting anti-inflammatory properties. Disturbed NO-dependent hemodynamics, 
glomerular filtration and infiltration of macrophages (MO) with radical generation (ROS) 
are pathophysiologic alterations after iAKI. Hemeoxygenases (HO), especially HO1, are 
described to improve NO imbalance by influencing NO synthase (NOS). This might be 
causally linked to infiltrating MO and ROS production. Here we investigated the impact 
of atorvastatin (ATO) after iARF, focused on HO/NOS regulation, MO invasion and 
evidence of ROS formation.


iAKI was induced by bilateral clamping of renal arteries (45min) in rats. ATO (0.5 mg/
kg BW) was initiated by gavage at the beginning of ischemia untill the end of study. Inulin-/
PAH-clearance (IN-/PAH-Clr) and PAH net-secretion (PNS) were determined 24h and 72h 
after iARF. Cortical mRNA expression of i/eNOS [qPCR], eNOS phosphorylation, HO1/2 
and biliverdin reductase (BVR) [WB], MO infiltration by ED1 staining [immun-HC] and 
nitrotyrosin (NT) [WB] were analysed in parallel.


ATO improved ischemia-induced IN-/PAH-Clr reduction, ameliorated the deterioration 
of PAH-NS, enhanced HO2 expression and further upregulated HO1 expression while BVR 
remained unchanged. Furthermore, ATO abolished iNOS induction without affecting eNOS 
expression and activation. Increased MO infiltration was reduced by ATO, which correlates 
with diminished detection of increased cortical NT after iAKI.


The ATO induced beneficial effects after iAKI might be explained by an additional 
up-regulation of HO and an abolished iNOS expression. This might be causally linked 
to decreased MO infiltration in kidney cortex and reduced ROS formation after iAKI by 
ATO.


Disclosure of Financial Relationships: nothing to disclose
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Kidney Injury Molecule-1 Outperforms Traditional Biomarkers of Kidney 
Injury in Multi-Site Preclinical Biomarker Qualification Studies  Vishal S. 
Vaidya,1 Josef S. Ozer,2 Frank Dieterle,3 Fitz B. Collings,1 Victoria Ramirez,1 
Sean Troth,2 Nagaraja Muniappa,2 Douglas Thudium,2 David Gerhold,2 Daniel 
Holder,2 Norma A. Bobadilla,4 Estelle Marrrer,3 Elias Perentes,3 Andre Cordier,3 
Jacky Vonderscher,3 Gerard Maurer,3 Peter Goering,5 Frank Sistare,2 Joseph 
V. Bonventre.1  1Medicine, Renal Division, Brigham and Women’s Hosppital, 
Harvard Medical School, Boston, MA; 2Safety Assessment, Merck Research 
Laboratories, West Point, PA; 3Translational Sciences, Novartis Institutes for 
BioMedical Research, Basel, Switzerland; 4Molecular Physiology Unit, Instituto 
de Investigaciones Biomédicas, Universidad Nacional Autónoma de México, 
Mexico City, Mexico; 5Center for Devices and Radiological Health, Food and 
Drug Administration, Silver Spring, MD.


Kidney toxicity accounts for a significant percentage of morbidity and drug candidate 
failure. Serum creatinine (SCr) and blood urea nitrogen (BUN) have been used to monitor 
kidney dysfunction for over a century but these markers are insensitive and non-specific. 
In multi-site preclinical rat toxicology studies the diagnostic performance of urinary kidney 
injury molecule-1 (Kim-1) was compared to traditional biomarkers as predictors of kidney 
tubular histopathologic changes, currently considered the “gold standard” of nephrotoxicity. 
In multiple models of kidney injury, urinary Kim-1 significantly outperformed SCr and 
BUN. The area under the receiver operating characteristic curve for Kim-1 was between 
0.91 and 0.99 as compared to 0.79 to 0.9 for BUN and 0.73 to 0.85 for SCr. Thus urinary 
Kim-1 is the first injury biomarker of kidney toxicity qualified by the FDA and EMEA 
and is expected to significantly improve kidney safety monitoring in both preclinical and 
clinical contexts.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


325A


 Repair, Regeneration, and Novel Therapies in AKI J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
TH-PO935


Prevention of Ischemic Acute Renal Failure by Heme Oxygenase 1 Induction 
with Baicalein  Armando Vazquez-Rangel, Rocio Bautista, Jose Santamaria, 
Horacio Osorio, Said Arellano, Martha F. Guevara.  Nephrology, Instituto 
Nacional de Cardiologia I. Ch., Mexico, DF, Mexico.


INTRODUCTION: The induction of heme oxygenase 1 (HO-1) has proved to limit 
kidney injury due to glycerol, contrast media and ischemia-reperfusion (I/R) in animal 
models. Unfortunately, most of the substances that induce the expression of HO-1 are 
not plausible for humans, except maybe for flavonoids. One of these, baicalein, has been 
preventive against I/R injury in heart and brain tissue, but it has not been proved to be 
effective against ischemic acute renal failure (IARF).


METHODS: Experiments were performed in male Wistar rats (300-350 gr.). Under 
anesthesia with phentobarbital i.p., I/R was induced by clamping left renal artery for 30 min. 
followed by spontaneous reperfusion. In all rats right nephrectomy was performed before 
I/R. Rats were divided into 3 groups (n=9 each): Group 1, saline solution i.v. (Control); 
Group 2, baicalein 30 mg/kg, i.v.; and Group 3, baicalein+zinc-protoporphyrin (ZnPP) 
30 mg/kg s.c. (HO-1 inhibitor). Drugs were administered 24 and 6 hours previous to I/R. 
After 24 hours of I/R left nephrectomy was performed, and HO-1 protein in both kidneys 
was quantified by Western-Blot (Ho0 and Ho24). Creatinine was measured at baseline 
(Cr0) and at 24 hours post-I/R (Cr24). Results are expressed as mean ± SEM. P<0.05 was 
considered significant.


RESULTS: Cr0 was similar in all groups (0.67±0.02, 0.64±0.02 and 0.67±0.01 mg/
dl respectively). Cr24 was statistically different between control group and baicalein 
(2.53±0.41 vs. 1.21±0.1; p<0.01). Cr24 in baicalein+ZnPP group (1.77±0.45) was not 
different than control or baicalein. Ho0 was induced by baicalein (66.31±3.4 Arbitrary Units) 
vs. control (8.12±1.13) and balcalein+ZnPP (9.76±1.75) (p<0.01), and the difference was 
maintained in Ho24 (75.22±7.0 vs. 13.16±1.88 and 7.42±1.14). No differences on HO-1 
were observed between control and balcalein+ZnPP.


CONCLUSIONS: These results suggest that HO-1 induction by baicalein prevented 
from IARF. Although ZnPP inhibited HO-1, it did not block completely the protective 
effect of baicalein, suggesting that other mechanisms than HO-1 induction contribute to 
the beneficial effects of baicalein.


Disclosure of Financial Relationships: nothing to disclose
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Nitro-Oleic Acid Protects Against Endotoxin-Induced Kidney Injury in 
Mice  Haiping Wang,1,2 Zhanjun Jia,1 Guangju Guan,2 Tianxin Yang.1  1Internal 
Medicine, University of Utah and Veterans Affairs Medical Center, Salt Lake 
City, UT; 2Internal Medicine, Second Hopsital of Shandong University, Jinan, 
Shandong, China.


Nitroalkene derivatives of nitro-oleic acid (OA-NO2) are endogenous lipid products 
with potent anti-inflammatory properties. Our previous study demonstrated that OA-NO2 
had renal protective effect in a mouse model of renal ischemia-reperfusion (I/R). The present 
study was undertaken to evaluate the therapeutic potential of OA-NO2 in another mouse 
model of lipopolysaccharide (LPS) induced endotoxemia. C57BL/6J mice were divided into 
three groups: control, LPS vehicle and LPS+OA-NO2 group. Both LPS and LPS+OA-NO2 
mice received introperitoneal (ip) injection of LPS (10mg/kg), while control mice received 
10mg/kg saline. LPS+OA-NO2 mice received OA-NO2 at 200 µg/kg/day through osmotic 
pumps for two days before LPS injection, while LPS vehicle mice only received the same 
dose of DMSO. After 18h of LPS injection, body temperature decrsased from 36.9±0.6 
to 29.0±0.55C that was elevated to 31.76+1.14C by OA-NO2 (n=8-9, P<0.01). Similarly, 
following LPS, hematocrit decreased from 53.1%±2.6% to 43.7%±1.4% that was elevated 
to 49.5%±0.5% by OA-NO2. LPS-induce Pretretament with OA-NO2 partially attenuated 
the rise of plasma BUN and almostly completely presented the rise in plasma creatinine 
(control: 0.22 ± 0.03; LPS veh: 0.34 ± 0.04; LPS+OA-NO2: 0.23 ± 0.03 mg/dl, P<0.05). 
The proinflammatory cytokines, circulating tumor necrosis factor α (TNF-α) and renal 
TNF-α mRNA expression, renal mRNA and protein expressions of cyclooxygenase-2 
and inducible nitric oxide synthase, together with adhesion molecules inter-cellular 
adhesion molecule 1 and vascular cell adhesion molecule 1 were all elevated in LPS veh 
vs. control mice (p<0.05), but were attenuated (p<0.05) in LPS OA-NO2 mice. Together, 
pretreatment with OA-NO2 ameliorated the LPS-induced renal injury via inhibition of the 
inflammatory response.
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Bardoxolone Methyl (BARD) Is Renoprotective in a Rat Model of Cisplatin-
Induced Acute Kidney Injury  Anupam Agarwal,1 Bo Chen,1 Karen Liby,2 
Colin Meyer.3  1Department of Medicine, Nephrology Research and Training 
Center, University of Alabama at Birmingham, Birmingham, AL; 2Dartmouth 
Medical School, Hanover, NH; 3Reata Pharmaceuticals, Inc., Irving, TX.


In humans, nephrotoxicity is a dose-limiting side effect of treatment with cisplatin. 
Cisplatin-induced damage to the proximal tubules is thought to be mediated by increased 
inflammation, oxidative stress, and apoptosis. Induction of the Keap1-Nrf2 pathway and 
its downstream targets is protective against cisplatin-induced nephrotoxicity. BARD is 
one of the most potent known inducers of the Keap1-Nrf2 pathway. Two experiments 
were performed to determine whether BARD could prevent renal damage from treatment 
with cisplatin in a rat model. Experiment 1 tested whether a low dose of BARD could 
protect against cisplatin-induced nephrotoxicity. Sprague-Dawley rats were administered 
a single dose of 2.5 mg/kg of BARD or vehicle on day -1. On day 0, rats received a dose 


of 6 mg/kg cisplatin or vehicle by intravenous injection. Treatment with BARD caused a 
slight but non-significant reduction in the levels of serum creatinine and BUN in cisplatin-
treated animals. In Experiment 2, a single dose of 10 mg/kg BARD administered on day 
-1 significantly reduced the concentrations of serum creatinine (-35% and -48% on days 
3 and 5, respectively)(Table below) and BUN levels (-23% and -44% on days 3 and 5, 
respectively) relative to cisplatin-treated rats that received vehicle. BARD treatment also 
prevented damage to the tubules at the histological level. Induction of HO-1, a target of 
the Keap1-Nrf2 pathway, was observed in kidney tissue harvested from BARD-treated 
animals, suggesting that BARD protects against cisplatin-induced acute kidney injury 
via induction of the Keap1-Nrf2 pathway. In conclusion, BARD, which is in a 12-month 
randomized, blinded, placebo-controlled Phase 2b study in patients with CKD, protects 
against cisplatin-induced nephrotoxicity in a rat model.
Groups Creatinine (mg/dl)


3 days 5 days
BARD (10 mg/kg) + cisplatin 2.4±0.2 1.5±0.2
Vehicle + cisplatin 3.7±0.22# 1.8±0.4*
#P<0.05, *P<0.01 compared to the vehicle plus cisplatin group


Disclosure of Financial Relationships: grant/research support: Reata Pharmaceuticals, 
Inc.
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Two Distinct Populations of Label-Retaining Cells (LRC) Proliferate in 
Response to Renal Ischemia-Reperfusion Injury (IRI)  Lisa M. Curtis,1,3 
David Doo,3 Paul W. Sanders.1,2,3  1Nephrology and Research Training Center, 
University of Alabama at Birmingham, Birmingham, AL; 2Department of 
Veteran’s Affairs Medical Center, Birmingham, AL; 3Department of Medicine, 
Division of Nephrology, University of Alabama at Birmingham, Birmingham, 
AL.


Previous studies have demonstrated LRCs in the rat kidney that may be involved in 
cellular repair following IRI. However the labeling procedures and the location of these 
cells differed. These cells may represent two independent populations or one may be a 
subpopulation of the other. In order to better understand the relationship between these 
cells, mice were given the thymidine analogs, chlorodeoxyuridine (CldU), on days 3-6 
postnatal, and iododeoxyuridine (IdU) for 7 days at 9 weeks. At 12 weeks of age, mice 
underwent unilateral IRI and the contralateral kidneys were processed for immunolabeling. 
At 12-72h after reperfusion, the IRI kidneys were processed. In an indirect immunolabeling 
assay, frozen kidney sections were sequentially labeled with an antibody to BrdU that also 
recognizes CldU and an antibody to IdU; a high salt wash removed non-specific staining. 
In initial studies using mice that were only labeled by one paradigm, we confirmed that the 
antibodies distinguished between the two DNA labels. In mice that were double-loaded, 
CldU labeling (neonatal label) was seen in the cortex and outer medulla as well as the 
papilla, although the papilla appeared to have a higher density of label. IdU labeling (adult 
label) was observed in the cortex and outer medulla; however, few cells in the papilla were 
labeled. These findings demonstrate that differing labeling paradigms identify two unique 
populations of cells as only rare cells were found that co-labeled with both CldU and IdU 
in the contralateral kidney. Following IRI, in all three gross regions of the kidney, both 
populations increased in number at 12h post-reperfusion and had declined below baseline at 
72h, suggesting that both populations of cells proliferated. Future studies will be necessary 
to determine whether these cell populations are similarly or differently regulated following 
acute kidney injury.


Disclosure of Financial Relationships: nothing to disclose


TH-PO939


Human Amniotic Fluid Stem Cells Accelerate Recovery of Acute Kidney 
Injury and Prolong Survival in Mice  M. Morigi,1 C. Rota,1 B. Imberti,1 M. 
Abbate,1 M. Pozzobon,2 A. Atala,3 P. De Coppi,4 A. Benigni,1 G. Remuzzi.1,5  
1Mario Negri Institute, Bergamo, Italy; 2University of Padova, Italy; 3Wake 
Forest Institute, Winston Salem, NC; 4Great Ormond Street Hospital, University 
College, London, United Kingdom; 5Azienda Ospedaliera Ospedali Riuniti, 
Bergamo, Italy.


Transplantation of bone marrow (BM) or cord blood (CB) mesenchymal stem cells 
(MSCs) has been indicated as a new approach for the cure of experimental acute kidney 
injury (AKI). However, BM collection is associated with considerable patient’s discomfort 
and isolation of MSCs from CB is not invariably successful. By contrast, various progenitors 
have been easily obtained from amniotic fluid. Here we investigated the potential of human 
amniotic fluid stem cells (hAFS) to prevent AKI induced by cisplatin and prolong survival 
in immunodeficient mice. hAFS obtained by amniotic fluid taken between 14-18 weeks of 
gestation, were grown in αMEM/20% Chang medium plus 15% fetal bovine serum and 
then immunoselected for CD117. Infusion of hAFS (5x105 cells) significantly protected 
cisplatin-mice from renal function deterioration as documented by low levels of serum 
blood urea nitrogen (BUN) and reduced tubular damage in terms of less number of luminal 
casts and necrotic tubuli in respect to mice given saline:
4 days BUN (mg/dl) Casts (n/HPF) Necrotic tubuli (n/HPF)
Control 22.89±0.69 0 0
Cispl+saline 129.66±6.8* 9.9±1.4* 4.7±0.9*
Cispl+h AFS cells 71.86±5.0°°# 2.1±1.2°° 1.3±0.9°
Number / high power field (n/HPF, magnification 400X). Data are mean ± SE. 25 fields for section/mouse). 
*p< 0.01 vs Control; °p<0.05, °°p<0.01 vs Cispl+saline; #p<0.01 vs Control


Improvement of function and tubular structures resulted in prolongation of animal 
survival (mice: AFS 56% vs saline 0% survival at 7 days p<0.005). hAFS-PKH26+ engrafted 
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the injured kidney and localized to a comparable extent in the peritubular areas and within 
tubuli at 4 days. These findings indicate that hAFS are renotropic, help to repair the renal 
tissue and improve survival of mice with AKI. The mechanisms underlying renal recovery 
by hAFS need to be clarified before a possible application to human AKI.


Disclosure of Financial Relationships: nothing to disclose
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Tubular Injury-Based Biomarkers Predict Toxic-Acute Kidney Injury 
(AKI) Prior to the Rise in Serum Creatinine in a Cisplatin-Induced AKI 
Model: Comparative Analysis of Kidney Injury Molecule-1, Neutrophil 
Gelatinase-Associated Lipocalin, and N-Acetyl-Glucosaminidase  Vikash 
Sinha, Ming Yang, Luis Vence, Abdulla Salahudeen.  University of Texas MD 
Anderson Cancer Center.


Although studies have suggested a number of tubular injury-based biomarkers to 
predict AKI earlier than traditional biomarkers such as serum creatinine, few have directly 
compared the prominent new markers in animal or clinical settings. This study aimed at 
analyzing KIM-1, NGAL and NAG in a cisplatin-induced AKI model. Groups of male 
Sprague Dawley rats (350 g) injected with cisplatin (n=6) at 6 mg/kg of body weight once 
through their tail veins, along with saline injected controls (n=4) were euthanized at 2, 4, 12 
and 24h, and on days 2, 3, 6 and 10; and urine, blood, and kidney samples were collected. 
A significant increase in serum creatinine was noted only on day 3 (1.42 ±0.16 mg/dl vs. 
0.30 ±0.04 mg/dl; mean ±SE; P<0.05). Urinary NAG levels corrected for urine creatinine, 
were elevated as early as 2h (0.006 ±0.002 unit/mg vs. 0.004 ±0.001 unit/mg creatinine; 
P<0.05) remaining significantly elevated through day 6. Both urine NGAL and KIM-1levels, 
measured by using Luminex-based multiplex assays, were elevated within 2h after injection 
(NGAL: 4.23 ±1.37 ng/mg vs. 2.57 ±0.60 ng/mg; KIM-1: 0.032 ±0.018 ng/mg vs. 0.008 
±0.003 ng/mg creatinine) but did not reach statistical significance. All three biomarkers 
were significantly elevated on day 3 (NAG: 0.009 ±0.001 unit/mg vs. 0.002 ±0.001 unit/
mg; NGAL: 7.48 ±2.08 ng/mg vs. 2.25 ±0.05 ng/mg; KIM-1: 0.165 ±0.068 ng/mg vs. 
0.078 ±0.048 ng/mg creatinine). The levels decreased during day 6 and the difference was 
no longer significant on day 10. The area under the curve was: urinary NAG > NGAL > 
KIM-1. Thus, we find in our study that urinary tubular injury-based proteins, particularly 
NAG levels, were elevated as early as 2h after cisplatin injection (compared with 3 days 
for serum creatinine) and remained elevated up to 6 days. These biomarkers can detect 
AKI early facilitating early intervention, which might alter the course of AKI and patient 
outcomes thus raising the need for similar clinical studies in human AKI settings.


Disclosure of Financial Relationships: nothing to disclose
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Cilastatin Protects Against Cisplatin-Induced Proximal Tubular Cells 
Damage  Sonia Camaño,1 Alberto Lázaro,1 Estefania Moreno-Gordaliza,2 Ana 
M. Torres,1 Carmen de Lucas,1 Blanca Humanes,1 Maria M. Gomez-Gomez,2 
Anna Meseguer,3 Alberto A. Tejedor.1  1Laboratory of Renal Physiopatology, 
Department of Nephrology, Hospital General Universitario Gregorio Marañón, 
Madrid, Spain; 2Department of Analytical Chemistry, Complutense University, 
Madrid, Spain; 3Renal Physiopathology, Vall d´Hebron Hospital, Barcelona, 
Spain.


Cilastatin is a specific inhibitor of the renal dehydropeptidase I, effective to prevent 
imipenem renal hydrolysis, toxicity and proximal tubule accumulation. Proximal tubule 
damage is also a frequent adverse effect of cisplatin-based chemotherapy. We investigated 
the effects of cilastatin on cisplatin-induced injury on proximal tubular epithelial cells 
(PTECs).


Primary PTECs cultures obtained from minipigs renal cortex were treated with 
increasing concentrations of cisplatin in the presence or absence of cilastatin (200 µg/mL) 
for 24 h. Apoptosis was assessed by oligonucleosomes formation and cell detachment 
quantitation by flow cytometry. Mitochondrial injury was measured by loss of membrane 
potential, cytochrome c release and mitochondrial oxidative activity. Cisplatin uptake into 
PTECs was measured by ICP-MS. HeLa cells were used to control the effect of cilastatin 
on anti-tumor activity of cisplatin.


Cisplatin markedly increased the amount of detached cells and oligonucleosomes 
formation in a dose-dependent way. These alterations were reduced or abolished by cilastatin 
treatment. Cilastatin also attenuated cisplatin-induced mitochondrial injury, including 
potential loss and release of cytochrome c from mitochondria to cytosol. Co-incubation 
with cilastatin decreased cisplatin accumulation, increasing PTECs survival rate. However 
cell viability studies done in HeLa cells showed not significant protection by cilastatin on 
cisplatin-induced cell death.


Cilastatin treatment provides protection to PTECs against cisplatin-induced cell death, 
without modifying its therapeutic utility. Our findings suggest that this effect is specific for 
proximal tubular cells and may be related to a reduction in intracellular drug accumulation. 
Therefore, cilastatin could represent a novel strategy in prevention of cisplatin-induced 
acute renal injury.


Disclosure of Financial Relationships: grant/research support: Partly financed by 
Spanish National Institute of Health (FIS08/1481); patent: The use of cilastatin as 
nephroprotector is protected by patent nº PCT/ES2008/070137.
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Protection by Cilastatin Against Gentamicin and Vancomycin-Induced 
Renal Injury  Sonia Camaño,1 Alberto Lázaro,1 Ana M. Torres,1 Carmen 
de Lucas,1 Blanca Humanes,1 Ramiro Callejas,1 Marina Mojena,1 Emilia 
Cercenado,2 Alberto Ortiz,3 Alberto A. Tejedor.1  1Laboratory of Renal 
Physiopathology, Department of Nephrology, Hospital General Universitario 
Gregorio Marañón, Madrid, Spain; 2Department of Clinical Microbiology, 
Hospital Gregorio Marañón, Madrid, Spain; 3Vascular and Renal Research 
Laboratory, Fundación Jiménez Díaz, Madrid, Spain.


Gentamicin and vancomycin are very effective antibiotics in treating severe infections. 
However, their clinical use is limited by their nephrotoxicity. Cilastatin is a dehydropeptidase 
I inhibitor, acting on the brush-border membrane of kidney proximal tubules to prevent 
imipenem hydrolysis, accumulation and toxicity. The aim of this work was to investigate 
the potential protective effect of cilastatin on gentamicin /vancomycin-induced apoptosis 
and toxicity in cultured proximal tubular epithelial cells (PTECs)


Pig PTECs were cultured in the presence of gentamicin or vancomycin with and 
without cilastatin. Apoptosis was established by the release of oligonucleosomes from the 
nucleus to the cytosol, cell detachment by flow cytometry and microscopy. Mitochondrial 
viability was evaluated by MTT reduction, and the long-term viability of cells was assessed 
in colony-forming assays. PTECs intracellular accumulation of gentamicin or vancomicin 
was measured by TDX specific assays.


Both vancomycin and gentamicin induced dose-dependent apoptosis on cultured 
PTECs, with DNA fragmentation, cell detachment and significant decrease in mitochondrial 
oxidative activity. Cilastatin administration reduced these apoptotic events and decreased 
the anti-proliferative effect as well as severe morphological changes induced by both 
antibiotics. Cilastatin also improved the long-term recovery and cell survival of PTECs 
exposed to both antibiotics. On the other hand, cilastatin partially attenuated both gentamicin 
and vancomycin uptake by PTECs.


This study indicates that cilastatin protects against gentamicin and vancomycin-induced 
proximal tubule apoptosis and increased cell viability. The mechanism of the beneficial effect 
could be attributed, at least in part, to a decrease in drugs accumulation by the cells.


Disclosure of Financial Relationships: grant/research support: Partly financed by 
Spanish National Institute of Health (FIS08/1481); patent: The use of cilastatin as 
nephroprotector is protected by patent nº PCT/ES2008/070137.
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Cilastatin Provides Renal Protection Against Toxic and Oxidative Injury 
in an Animal Model of Cisplatin Acute Nephrotoxicity  Blanca Humanes,1 
Alberto Lazaro,1 Sonia Camaño,1 Jose M. Lara,2 Jose A. Lazaro,1 Patrocinio 
Rodriguez,1 Ricardo J. Bosch,3 Alberto A. Tejedor.1  1Laboratory of Renal 
Physiopathology, Hospital Gregorio Marañón, Madrid, Spain; 2Department of 
Pathology, Hospital Gregorio Marañón, Madrid, Spain; 3Laboratory of Renal 
Physiology, University of Alcala, Madrid, Spain.


Cisplatin-based chemotherapy is largely used in the treatment of multiple human 
cancers. However one of its major side effects is nephrotoxicity, limiting its clinical 
use. Cilastatin is a specific inhibitor of the renal dehydropeptidase I, designed to prevent 
hydrolysis, proximal tubule uptake and cell toxicity of imipenem.We examined the potential 
therapeutic benefits of cilastatin in an animal model of cisplatin-induced nephrotoxicity.


Male Wistar rats were divided into 4 groups: control rats, cilastatin-control rats, 
cisplatin-injected rats (5 mg/kg bw, single dose, i.p.) and cilastatin-treated cisplatin-injected 
rats (150 mg/kg, daily, i.p.). Nephrotoxicity was assessed 5 days after cisplatin treatment, by 
measuring serum creatinine, BUN, creatinine clearance, proteinuria and renal morphology. 
Renal apoptosis was measured by determination of TUNEL-positive cells and apoptotic 
mediators (active-caspase 3, Bax) levels. Renal oxidative stress was assessed by determining 
lipid peroxidation (4-hidroxi-2-nonenal) and antioxidant capacity.


Cisplatin-treated rats showed significant elevations in BUN, creatinine, and proteinuria, 
with severe morphological changes such as necrosis and extensive vacuolization of the 
proximal tubule when compared with control rats. Apoptotic cells and lipid peroxidation 
were increased. The treatment with cilastatin resulted in amelioration of renal function 
as shown by reduction of BUN, creatinine and proteinuria and an improved histological 
profile. Cilastatin also reduced renal caspase 3-activation and Bax levels, TUNEL-positive 
apoptotic cells, 4-HNE staining and enhanced antioxidant capacity.


The study shows that cilastatin has a protective effect on cisplatin-induced 
nephrotoxicity by preventing apoptosis and oxidative stress. Hence, cilastatin has a strong 
potential to be used as an effective co-adjuvant in the protection of cisplatin-induced 
nephrotoxicity.


Disclosure of Financial Relationships: nothing to disclose
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Thiamine Protects the Kidney Against the Injury and Dysfunction Caused 
by Ischemia-Reperfusion  Shoab A. Memon,1 J. E. Kieswich,1 M. Collino,2 
S. Cuzzocrea,3 M. Aragno,2 R. Fantozzi,2 S. Castiglia,2 E. Mazzon,3 D. A. 
Allen,1 A. James,1 N. Patel,1 M. J. Raftery,1 C. Thiemermann,1 M. M. Yaqoob.1  
1Centre for Translational Medicine and Therapeutics, William Harvey Research 
Institute, London, United Kingdom; 2Department of Anatomy, Pharmacology and 
Forensic Medicine, University of Turin, Turin, Italy; 3Department of Clinical 
and Experimental Medicine and Pharmacology, Institute of Pharmacology, 
University of Messina, Messina, Italy.


Renal ischemia-reperfusion (I/R) injury is a major cause of acute kidney injury (AKI) 
and is a consequence of acute tubular injury initiated by a combination of reactive oxygen 
species (ROS) generation and ATP depletion. Thiamine has been shown to play an essential 
role in the scavenging of ROS and regeneration of ATP. It has been hypothesized that 
thiamine depletion during I/R injury is a cause of AKI and can be prevented by thiamine 
supplementation. To test this we cultured a human proximal tubular cell line (HK2) 
+/- antimycin (to induce ischemia), and +/- thiamine (10uM). Caspase assays showed a 
significant (P<0.05) reduction in caspase 3 activity in thiamine treated cells (n=3). An in 
vivo study using male Wistar rats administered thiamine orally for 3 days prior to induction 
of ischemia (45 minute clamping of both renal pedicles) showed a significant (P<0.05) 
reduction in serum creatinine and urea levels 24hrs post ischemia in a dose dependent 
manner (125-500mg/kg) compared to animals receiving vehicle (n=6/group). Ex vivo 
analysis of the kidneys showed a significant improvement in terms of histological scoring 
of the tubular injury score (P<0.05), TUNEL positive cells (P<0.01) and reduction of 
COX-2 and ICAM-1 proteins (P<0.05) in the thiamine treated group compared to control 
group. Assays for MPO activity, HNE and ROS demonstrated significant reductions in the 
thiamine treated group (P<0.05). We conclude that thiamine protects the kidney against 
the injury and dysfunction caused by I/R by anti-apoptopic and anti-oxidant mechanisms. 
This study identifies a role of thiamine or its analogue in the prevention of AKI in multiple 
clinical settings and calls for large scale randomized control trials.


Disclosure of Financial Relationships: nothing to disclose


TH-PO945


Comparison of the Incidence of Contrast Induced Nephropathy (CIN) 
between Two Low-Osmolality Contrast Medias (LOCMs) with Different 
Viscosity; Iomeprol v.s. Iopromide  Koichi Sasaki,1 Keiko Yasuda,1 Masaki 
Hatanaka,1 Tomonori Kimura,2 Terumasa Hayashi.1  1Nephrology, Izumisano 
Municipal Hospital, Rinku General Medical Center, Osaka, Japan; 2Geriatric 
and Nephrology, Osaka University Graduate School of Medicine, Osaka, 
Japan.


(Purpose)
As recent meta-analysis showed that Iohexol (Ioh) and other LOCMs had different 


nephrotoxicity due to their different viscosity, we examined the nephrotoxicity of 2 
LOCMs; Iomeprol (Iom), the lowest viscosity and Iopromide (Iop), the second highest 
viscosity next to Ioh.


(Method)
We retrospectively examined 3093 patients who underwent coronary angiopathy (CAG) 


and/or percutaneous coronary intervention (PCI) (59.8%) from June 2004 to December 2006 
to compare the incidence of CIN between Iom and Iop. An increase of ≥25% or ≥0.5mg/dl. 
in baseline serum creatinine (Scr) or a decrease of ≥25% in estimated glomerular filtration 
(eGFR) within 48 or 72 hours post procedure was defined as CIN. Chronic kidney disease 
(CKD) was defined as eGFR ≤60 ml./min/1.73m2. Estimated GFR was calculated by 
newly developed formula for Japanese population. Risk scores of CIN were calculated for 
each patient by Mehran’s methods. Logistic regression analysis was used to determine the 
independent predictors of CIN.


(Results)
Among 3093 patients, serum creatinine values, 48 or 72 hours post procedure, were 


measured in 425 patients; 314 in Iom group and 111 in Iop group. Mehran’s risk scores 
were similar in both groups (p 0.49). Incidence of CIN in Iom and Iop group was 17.9% 
and 11.8% (p 0.37) (defined by relative increase of Scr), 12.0% and 3.9% (p 0.15) (defined 
by absolute increase of Scr), 15.3% and 9.8% (p 0.47) (defined by relative decrease of 
eGFR). Furthermore, in CKD patients (n=168), incidence of CIN was not different in the 
two groups, using by any definition of CIN. The viscosity of LOCMs was not associated 
with the risk of CIN by logistic regression analysis (relative risk, 1.01, 95% confidence 
interval: 0.56-1.83). Whereas the risk score was a strong independent predictor of CIN 
(relative risk, 1.60, 95% confidence interval: 1.22-2.10).


(Conclusion)
It is suggested that viscosity among LOCMs is not likely to be the major role of 


CIN.
Disclosure of Financial Relationships: nothing to disclose


TH-PO946


Post-Treatment with Aminoguanidine and Metalloporphyrin Attenuate 
Septic Acute Kidney Injury and It Is Associated with Down Regulation 
of iNOS Expression  Mariana Seija,1,3 Cecilia Baccino,1,3 Oscar Noboa,3 Jose 
Angel Lorente,2 Andrés Esteban,2 Nicolas Nin.2  1Fisiopatología, Hospital de 
Clínicas UdelaR, Montevideo, Uruguay; 2Centro de Investigación, Hospital 
Universitario de Getafe, Madrid, Getafe, Spain; 3Centro de Nefrología, Hospital 
de Clínicas UdelaR, Montevideo, Uruguay.


Our aim is to investigate the effects of 2 drugs involved in nitric oxide pathway: 
aminoguanidine (Ag), inducible nitric oxide synthase (iNOS) inhibitor and metalloporphyrin 
(Mn) a peroxynitrite scavenger, in septic acute kidney injury (AKI).


METHODS: Sepsis was induced by cecal ligation and puncture. Sprague Dawley rats 
were randomized in 6 groups: sepsis (CLP), Sham, CLPAg, Sham Ag, CLPMn and Sham 
Mn (n=8 each). Ag and Mn were administrated intraperitoneally after sepsis induction. 
All groups received fluid resuscitation. After 36 hours aortic blood flow (ABF), mean 
arterial pressure (MAP), urine output, serum creatinine, creatinine clearance (CCr), FeNa 
and urinary NGAL were measured. mRNA expression of kidney iNOS, eNOS, nNOS and 
SOD were assessed by Quantitative PCR.


RESULTS: CLP group developed lactic acidosis and vascular dysfunction with decrease 
in ABF without significant difference in MAP. They also developed AKI, demonstrated by 
an increase in creatinine, FeNA and urine NGAL and a decrease in CrC.


Ag improved ABF and attenuates renal dysfunction in septic rats. Metalloporphyrin 
had no effect on ABF but attenuates renal dysfunction. uNGAL decreases in treated 
groups. (uNGAL: CLP 550±70UI/ml*, Sham1,18±0,92 UI/ml, CLPAg63,7±42UI/ml¶, 
CLPMn183±89 UI/ml, ¶ *p<0,05vs Sham,¶p<0,05 vs CLP)


Q PCR in septic animals showed iNOS and nNOS mRNA upregulation (173 fold and 
37 fold) compared to sham. On the other hand, eNOS and SOD were down-regulated in 
CLP. In treated groups expression of iNOS was 21 (CLPAg) and 353 (CLPMn) fold less 
than CLP. Treated animals show an increase of eNOs expression.


Drugs had no effect on sham operated animals.
CONCLUSIONS: Aminoguanidine and metalloporphyrin attenuate septic AKI and 


this effect is associated with down regulation of iNOS and nNOS expression. These data 
suggest that NO pathway upregulation plays a role in sepsis-induced AKI


Disclosure of Financial Relationships: nothing to disclose


TH-PO947


Smurf2 Enhances HGF-Induced Disruption of Cell-Cell Junction in 
MDCK Cells  Akashi Togawa,1 Taro Misaki,1 Hirotaka Fukasawa,1 Sayuri 
Suzuki,1 Tatsuo Yamamoto,3 Yoshihide Fujigaki,1 Masatoshi Kitagawa,2 Akira 
Hishida.1  1First. Dpt. Med, Hamamatsu Univ. Sch. Med, Hamamatsu, Shizuoka, 
Japan; 2Biochemistry 1, Hamamatsu Univ. Sch. Med, Hamamatsu, Shizuoka, 
Japan; 3Dpt. Health & Nutritional Sciences, Hamamatsu Univ, Hamamatsu, 
Shizuoka, Japan.


During the repairing processes of injured renal tubules, surviving tubular cells are 
believed to lose apico-basal polarity, dissociate from each other and cover the denuded 
tubules. Smurf2, an E3 ubiquitin ligase of TGF-β signaling molecules, is known to be 
upregulated in some human kidney diseases. Smurf2 has been reported to interact with 
one of the epithelia polarity regulators, partitioning-defective (Par) complex (Par3/Par6/
aPKC), however, the role of Smurf2 and the interaction of Smurf2-Par complex in the 
repairing process of tubular epithelial cells is unknown.


In the present study, Smurf2 was overexpressed in MDCK cells and hepatocyte growth 
factor (HGF)-induced cell scattering was observed by time-lapse phase-contrast imaging. 
Scattering initiation was scored as the percentage of cell islands, in which three or more 
cells had simultaneously had disrupted contacts with neighboring cells (de Rooij JCB 2005). 
Cells with Smurf2 overexpression formed normal colonies with normal cell-cell contacts, 
however, initiated HGF-induced cell scattering faster than that in normal control cells. 
Based on our prior study demonstrating that Par6-cdc42 association is increased during 
HGF-induced cell scattering processes, the possibility that Smurf2 might alter Par6-cdc42 
interaction was examined. Overexpression of Smurf2 in 293T cells did not change the 
amount of Par6-cdc42 association. Taken together, our observation suggests that Smurf2 
enhances HGF-induced disruption of cell-cell junction in kidney epithelial cells through 
unknown mechanisms other than modulating Par6-cdc42 interaction.


Disclosure of Financial Relationships: nothing to disclose


TH-PO948


Synergistic Nephroprotective Effect of Pentoxifylline (PTX) and 
Methylprednisolone (MP) in the Rat Model of Acute Ischemic Kidney Injury 
(AKI)  Antoni Wystrychowski,1 Przemyslaw Król,4 Wojciech Wystrychowski,2 
Ewa Obuchowicz,3 Lech Cierpka,2 Andrzej Wiecek.1  1Dept. of Nephrology 
Endocrinology & Metabolic Diseases, Medical Univ. of Silesia; 2Dept. of 
General Vascular & Transplant Surgery, Medical Univ. of Silesia; 3Dept. of 
Pharmacology, Medical Univ. of Silesia, Poland; 4Div. of Surgery, Chorzow 
Municipal Hosp., Poland.


Ischemia-reperfusion injury (IRI) activates local inflammatory reaction that aggravates 
AKI. PTX with proven immunomodulatory and anti-inflammatory properties applied 
before renal ischemia alleviates degree of IRI. MP is known as anti-inflammatory and 
immunosuppressive drug. The aim of this study was to assess for the first time the influence 
of combined therapy of both on evolution of ischemic AKI.
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METHODS: 14 days after right nephrectomy, IRI was induced in 32 (4 groups of 8) 
male S-D rats by 45min clamping of left renal vascular pedicle. PTX 100mg/kg bw (gr 2 
and 4) or 1ml saline (gr 2 and 3) was injected s.c. 90’ before ischemia. MP 100mg/kg bw 
(gr 3 and 4) or 0,5ml saline (gr 1 and 2) was administered i.m. 60’ after reperfusion onset. 
Creatinine clearance (CrCl; µl/min/100 g bw), fractional excretion of Na (FENa; %) and urine 
protein to CrCl ratio (Uprot/CrCl; mg/1ml CrCl) were estimated 48 h after IRI.


RESULTS: As shown in table (means±SD), pretreatment with PTX, as well as 
posttreatment with MP reveals nephroprotective effects. Application of both of them shows 
synergistic beneficial effect.


Gr 1 Gr 2 Gr 3 Gr 4
(NaCl+NaCl) (PTX+NaCl) (NaCl+MP) (PTX+MP)


CrCl 0,07±0,07 1,13±0,96 * 1,08±0,71 * 2,67±0,70 &^
FENa 26,76±23,98 1,18±1,11 * 1,80±1,71 * 0,49±0,24 ^^
Uprot/CrCl 0,24±0,16 0,05±0,09 ** 0,08±0,10 *** 0,01±0,01
Mann-Whitney U-test: * p<0,005 vs 1; ** p<0,01 vs 1; *** p<0,05 vs 1; & p<0,05 vs 2; ^ p<0,005 vs 
3; ^^ p<0,05 vs 3


CONCLUSIONS: Application of both PTX and MP in the setting of ischemic AKI 
enhances their individual nephroprotective effects. This suggests a different mechanism of 
action of these drugs and calls for further clinical investigations, especially in the model 
of kidney transplantation.


Disclosure of Financial Relationships: nothing to disclose


TH-PO949


Melamine-Related Nephrotoxicity in Young and Adult Rats  Wen-Ying 
Yang,1 Pei-Ying Lee,1 Der-Cherng Tarng.1,2  1Department and Institute of 
Physiology, National Yang-Ming University, Taipei, Taiwan; 2Division of 
Nephrology, Department of Medicine, Taipei Veteran’s General Hospital, 
Taipei, Taiwan.


Objective: The study was aimed to investigate acute kidney injury in young and adult 
rats fed with melamine, cyanuric acid, and both compounds, respectively.


Methods: Male Spargue-Dawley (SD) rats with age of 3 weeks (70-80 g of BW, 
n = 80) and 8 weeks (250-300 g of BW, n = 80) were allocated into 10 groups fed with 
carboxymethyl cellulose (CMC), melamine (M; 100 and 200 mg/kg), cyanuric acid (CA; 
100 and 200 mg/kg) and melamine plus cyanuric acid (MCA; 10, 30, 50, 100 and 200 mg/
kg) for 3 days, respectively. The rats were scarified at day 4, and serum was collected for 
determining BUN and creatinine levels. While kidney sections were stained by H&E and 
PAS to examine the pathologic changes, as well as stained with anti-CD68 antibody to 
measure macrophage infiltration.


Results: Feeding with melamine or CA alone neither caused any crystal formation nor 
kidney injury in SD rats. Half of adult rats had intratubular crystal formation and severe 
kidney damage in MCA high dose (100-200 mg/kg) group. Moreover, all 3-week-old rats 
had profound crystal formation and kidney pathological changes in MCA high dose (100-200 
mg/kg) group. Treatments of 10, 30, 50 mg/kg MCA caused mild kidney tubular injury in 
both young and adult rats. The numbers of crystal formation correlated with the increase in 
serum BUN level (r=0.810, p<0.05) and serum creatinine level (r =0.838, p< 0.05).


Conclusion: We demonstrate that only MCA result in melamine-related crystal 
formation and acute kidney injury in SD rats. These effects were age- and dose-dependent. 
MCA-related nephrotoxicity either caused by mechanical obstruction of crystals in kidney 
tubules and interstitium or other mechanisms needs further investigations.


Disclosure of Financial Relationships: nothing to disclose


TH-PO950


P2Y Receptor and Metalloprotease Promote Migration of Renal 
Proximal Tubular Cells after Injury  Monika Gupta,1 Peifeng Deng,1 
Rick G. Schnellmann.2  1Medicine, Medical University of South Carolina; 
2Pharmaceutical Sciences, Medical University of South Carolina, Charleston, 
SC.


The current paradigm for renal recovery following an acute injury involves proliferation 
and migration of renal proximal tubular cells (RPTC). We have reported that activation of 
epidermal growth factor receptor (EGFR) is required for RPTC migration following injury 
and that p38 and Src are also involved (Zhuang et al., 2004). However, other signaling 
components that lead to injury-induced EGFR activation and RPTC migration have not 
been determined. The purpose of this study was to examine the role of P2Y receptor and 
metalloprotease (MMP) in injury-induced RPTC migration. Confluent primary cultures of 
rabbit RPTC were scrape-wounded and allowed to recover for 24 hr under various conditions 
(Figure 1.). Cell migration was determined using photomicrographs and wound area was 
calculated using NIH Image Analysis software. After injury, compared to control, while 
epidermal growth factor (EGF) accelerated migration, inhibition of EGFR with AG1478 
or inhibition of Src with PP1 or SU-6568 blocked migration by 90%, 72% and 60%, 
respectively. Apyrase (an enzyme that hydrolyzes ATP), and P2Y receptor inhibitors MRS 
2578 and RB-2, but not PPADS, blocked migration by 61%, 86% and 63%, respectively. 
ATPγS an agonist of P2Y receptors increased migration by 27%, similar to EGF. MMP 
inhibitor TAPI-1 inhibited migration by 44%.These results provide evidence that P2Y 
receptor, Src and MMP mediate RPTC migration after injury. Inhibition of P2Y receptor 
by MRS2578 blocked migration similar to inhibition of EGFR by AG1478, suggesting that 
P2Y receptor activation is extremely important in RPTC migration after injury. Furthermore, 
as ATP an agonist of P2Y receptors is released by injured cells, P2Y receptor appears to 
be upstream of EGFR.


Disclosure of Financial Relationships: nothing to disclose


TH-PO951


Efficacy of Rasburicase in the Prevention of Acute Kidney Injury of Tumor 
Lysis Syndrome  Nelson Leung,1 Maria V. Irazabal,1 Alfonso Eirin,1 Heidi D. 
Gunderson,2 Fernando C. Fervenza.1  1Nephrology and Hypertension, Mayo 
Clinic, Rochester, MN; 2Pharmacy, Mayo Clinic, Rochester, MN.


Background: Tumor lysis syndrome (TLS) is a life-threatening complication of the 
rapid killing of tumor cells. Rasburicase has been shown to prevent acute kidney injury 
(AKI) from hyperuricemia but has no activity against hyperphosphatemia. This study 
investigates the risk factors associated with rasburicase failure.


Methods: Records of 125 patients who received rasburicase for prophylaxis of TLS 
or treatment of TLS from October 2003 to February 2009 were reviewed. Rasburicase 
failure was defined as rise in serum creatinine (Scr) of > 0.5mg/dL or the need for dialysis 
within 7 days of chemotherapy. Baseline and post-chemotherapy UA, Scr, calcium (Ca), 
potassium (K), and phosphorous (P) levels were analyzed for association with AKI in a 
multivariate analysis.


Results: Patients received a median of 1 (range 1 -6) doses of rasburicase. The mean 
total dose was 0.116 ± 0.05 mg/kg. Post-chemotherapy labs showed mean UA levels = 10.85 
mg/dL ± 4.96. Baseline Scr levels were 1.88 mg/dL ± 1.05. Baseline Ca, P, and K levels 
were 9.72 ± 6.79 mg/dL, 4.72 ± 2.07 mg/dL, 4.39 ± 0.856 mmol/L, respectively.


Mean percentage of reduction of UA and Scr was 85.15% and 27.02% respectively. 
Scr levels increased in 27 patients and in 6 of them this increase was ≥ 0.5mg/dL of 
Cr. Thirteen patients (10.4%) required dialysis after rasburicase therapy. Serum P was 
increased in 88 patients (mean percentage of increase = 43.11%). Even though Scr and P 
levels at baseline were significant univariate variables for rasburicase failure (p = 0.013 
and p = 0.031, respectively), UA level at baseline was the only significant independent 
multivariate variable (p = 0.047). P levels after rasburicase treatment were significant for 
rasburicase failure (p < 0.001). We found no correlation between rasburicase dose and UA 
levels post-rasburicase (R² = 0.052).


Conclusion: Rasburicase was effective at reducing UA levels in patients with TLS. 
However, 10.4% of patients required dialysis after rasburicase. UA level at baseline and 
post-chemotherapy P level were significant predictors of rasburicase failure.


Disclosure of Financial Relationships: nothing to disclose


TH-PO952


N-Acetylcysteine Is Effective for Prevention but Not Treatment of Acute 
Kidney Injury in Mice  Xiao yan Wen, Hongzhi Wang, Zhiyong Peng, Jeffery 
X. Bishop, John A. Kellum.  The CRISMA (Clinical Research, Investigation, 
and Systems Modeling of Acute Illness) Laboratory, Critical Care Medicine, 
University of Pittsburgh, Pittsburgh, PA.


Background
Oxidative stress is one of major mechanisms of acute kidney injury (AKI). The aim 


of present study was to explore whether N-acetylcysteine(NAC) could prevent or reduce 
AKI in an established model of folic acid (FA) induced injury.


Methods
Thirty two CD-1 male mice were randomized into two groups. All mice were 


administrated FA 350mg/kg intraperitoneally. In the treatment group, NAC was injected 
subcutaneously 300mg/kg two times (24h and 6h prior to FA). The same amount of saline 
was given through the same way and the same time in the sham mice. Blood samples 
were collected 96h prior to, 24h, 48h, 72h and 7days after FA injection, respectively. The 
animals were observed survival for 7 days. In a separate set of experiments 8 mice were 
given NAC at same time as FA.
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Results
NAC improved FA-induced AKI survival time from 4.63 to 6.13 days (P=0.04). The 


plasma creatinine concentration was significantly lower in NAC group (day1: 0.56 vs 
0.66mg/dl, P=0.09; day 2: 0.82 vs 1.19mg/dl, P=0.0002; day 3: 0.55 vs 0.72mg/dl, P=0.01; 
day 7: 0.36 vs 0.52mg/dl, P=0.03). According to RIFLE criteria, AKI in control group was 
more severe than NAC group (R:I:F 2:8:5 vs 0:3:12, P=0.03). Plasma glutathione decreased 
in the first day after FA injection in all groups, however, glutathione in the NAC group was 
higher than that in the control group from day 2 (day 2: 11.5 vs 9.1mg/dl, P= 0.0003; day 3: 
11.9 vs 9.5mg/dl, P=0.013). NAC provided no protection when given along with FA.


Conclusion
NAC was effective in reducing incidence and severity of AKI as well as increasing 


survival time when given prior to but not concomitant with folic acid. Further exploration 
of NAC as a renal protective therapy seems reasonable only when used prior to injury.


Disclosure of Financial Relationships: nothing to disclose
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Comparative Evaluation of Nephrotoxicity of Four Pharmaceutical Iron 
Formulations  James R. Connor,1 Xuesheng Zhang,1 David B. Bregman.2  
1Neurosurgery, Penn State University College of Medicine, M.S. Hershey 
Medical Center, Hershey, PA; 2Clinical Research, Luitpold Pharmaceuticals, 
Inc., Valley Forge, PA.


Purpose: Determine the relative differences in toxicity of four intravenous (IV) iron 
formulations.


Methods: Human kidney (HK-2) cells or renal cortical homogenates from adult rats 
were exposed to either iron dextran, iron sucrose, iron gluconate, or ferric carboxymaltose 
(an investigational IV iron formulation) over a dosage range (0.1, 0.2, 0.4, 0.6, 0.8 mg/ml) 
that encompassed the clinically relevant concentrations. Analyses were performed for indices 
of oxidative stress (protein oxidation, lipid oxidation, cellular glutathione peroxidase). 
Compromise to cell membrane integrity was measured by lactate dehydrogenase (LDH) 
release into the media and cell death monitored by MTT assay.


Results: Of the four compounds, iron dextran consistently induced higher levels of 
oxidative stress (both protein and lipid) in both the HK-2 cells and the rat renal cortical 
homogenates. Iron dextran was also the only compound associated with cell death, but 
cell death occurred only at the highest dose. Lipid peroxidation was induced by all of the 
compounds in both the cell lines and tissue homogenates. Glutathione peroxidase was 
decreased only in the cells exposed to iron dextran. Only iron dextran and iron gluconate 
were associated with increased protein oxidation.


Conclusions: We conclude that the increase in oxidative stress indices seen in the cells 
following the direct exposure of the iron compounds suggests the amount of iron exposure 
activates the intracellular protective mechanisms. The iron compound concentrations are 
within the range in which the cells can maintain viability. This cell culture model provides 
a means of assessing direct exposure of IV iron to cells, although extrapolation to clinical 
situations requires caution.


Disclosure of Financial Relationships: consultant: Luitpold Pharmaceuticals, Inc., 
International Copper Association, GlaxoSmithKline.
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Generation of Proximal Tubule-Specific Inducible Cre Mice: A Powerful 
Tool To Analyze the Fate of Mature Proximal Tubule Cells  Tomomi Endo, 
Tomohiko Okuda, Jin Nakamura, Atsuko Y. Higashi, Atsushi Fukatsu, Toru 
Kita, Motoko Yanagita.  Graduate School of Medicine, Kyoto University, 
Kyoto, Japan.


Kidney’s repair after acute injury with a rapid proliferative response ultimately leading 
to the restoration of nephron structure and function. The origin of the proliferating cells 
after kidney injury remains controversial, though the origin determines our therapeutic 
approach.


Some groups reported that the stem/progenitor cells in the kidney repair injured tubular 
epithelia, while the number of the stem/progenitor cells is considerably smaller compared 
to massive proliferative response after injury.


We hypothesized that intrinsic epithelial cells, possibly the mature proximal tubule 
epithelial cells, proliferate after de-differentiation, and repair kidney injury.


To test the hypothesis, we generated proximal tubule-specific inducible Cre mice 
(NDRG1-CreERT2 knock-in mice), in which CreERT2 is activated after the administration 
of tamoxifen.


To determine the specificity and efficiency of the Cre recombination, we bred 
NDRG1-CreERT2 mice to Rosa26R reporter mice. The X-Gal staining showed that the 
Cre recombination is specifically achieved in more than 90% of proximal tubules after the 
administration of tamoxifen, while only faint staining is detected before the administration 
of tamoxifen. The recombination is also achieved in the proximal tubule in the embryonic 
kidneys as well as in kidney explants.


Utilizing NDRG1-CreERT2 mice mated to Rosa26R reporter mice, we are currently 
analyzing whether mature differentiated proximal tubule cells proliferate and repopulate 
in the regenerated tubules after the acute kidney injury. This model of inducible Cre mice 
should provide a powerful tool to analyze the fate of the mature proximal tubules cells as 
well as the physiological significance of genes expressed in the renal proximal tubule.


Disclosure of Financial Relationships: nothing to disclose
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Expression of Renal Biomarkers for Tissue Damage and Hypoxia after 
Application of Iodinated Contrast Agents  Martin A. Sieber,1 Gregor Jost,1 
Peter Sandner,2 Hubertus Pietsch.1  1Contrast Media Research, Bayer Schering 
Pharma AG, Berlin, Germany; 2Common Mechanism Research, Bayer Schering 
Pharma AG, Wuppertal, Germany.


Objective
The renal tolerance of iodinated contrast agents (CA) is a highly discussed issue, 


thereby the viscosity of CA may have an underestimated relevance for clinical relevant renal 
failure as suggested by a large retrospective study (swedish registry study). The aim our 
study assess the viscosity differences between low-viscose, monomeric and high-viscose, 
dimeric CA during the renal excretion. Therefore we investigate the consequences of the 
differences in viscosity such as retention in the kidneys and expression of marker genes to 
evaluate potential renal damage and hypoxia.


Material and Methods
To simulate the concentration of CA during their renal excretion, we performed in-vitro 


dialyses of monomeric (Iopromid) and dimeric CA (Iodixanol) at different physiological 
osmolalities between 300 -1200 mOSm/kg and determined the iodine concentration and 
the viscosity. The retention in the kidneys was determined after the administration of CA 
in and mini-pigs and rats (Han-Wister rats and renaly impaired ZSF1 rats) using a 64 slice 
CT scanner. Furthermore the expression of kidney injury molecule 1 (KIM1) and Heme 
Oxygenase I (HO1) were measured by quantitative RT-PCR in rats.


Results
The dialyses of CA greatly enhanced the viscosity differences between the two tested 


substance. Furthermore a longer retention of Iodixanol in the kidney of mini-pigs and rats 
was observed compared to Iopromide. This effect was dramatically pronounced in renal 
impaired rats. This longer retention in rats was accompanied by a significant increase of 
Kim1 and HO1 transcripts 24 hours after Iodixanol treatment compared to the saline and 
Iopromide treatment.


Conclusion
An increase in the expression of biomarkers for hypoxia and renal damage was observed 


after application of the high-viscous, dimeric CA. This might be caused by the prolonged 
retention observed after application of high-viscous Iodixanol compared to low-viscous 
Iopromide. The results suggest that the higher viscosity and the lack of dilution by osmotic 
diuresis leads to a prolonged retention of dimeric CA in the kidney.


Disclosure of Financial Relationships: employer: All authors employees of BAyer 
Schering Pharma AG.


TH-PO956


CSF-1 Mediated Immune Modulation Enhances Endogenous Tissue Repair 
in Ischemia/Reperfusion Kidney Injury  Timothy Williams, Maliha Alikhan, 
Samy Sakkal, Daniel Layton, Sharon D. Ricardo.  Monash Immunology and 
Stem Cell Laboratories, Monash University, Clayton, VIC, Australia.


This study aims to modulate the innate immune response to injury by way of CSF-1 
mediated macrophage polarisation in order to accelerate renal tissue repair by creating 
an environment allowing for the reduction of inflammation, clearance of necrotic cells, 
promotion of angiogenesis and production of extracellular matrix proteins.


The study utilises the ischemia/reperfusion (IR) model for acute kidney disease along 
with flow cytometry and real time qPCR in order to delineate the haematopoietic cell types 
that contribute to the initial damage phase and subsequent CSF-1 enhanced remodelling 
phase of the disease. The focus is on the two opposing macrophage polarisation states, 
being the classically activated, proinflammatory M1 cell and the alternatively activated 
wound healing M2 cell.


Administration of CSF-1 to mice with established IR injury shifted the polarisation 
of macrophages towards the M2 state and enhanced endogenous tissue repair. The 
inflammatory profile of macrophages was investigated by flow cytometry revealing an 
influx of immature, pro-inflammatory Ly-6Chi cells occurring within the first 48hrs post 
IR. At 5 days post IR, treatment with CSF-1 resulted in an increase in the number of 
CD45+CD11b+ macrophages expressing F480, MHC class II and mannose receptor, as 
compared with the vehicle injected control. These numbers were lower than the control 
group at day 7, the time of injury resolution. Real time qPCR showed increases in M2 
related genes, including scavenger receptor and Sepp1 at day 5 and mannose receptor and 
CCL17 at day 7 with concomitant decreases in the M1 genes iNOS and TNF-a at day 5 
and CXCL2 at day 7.


These studies show that a cellular based approach, mediated by CSF-1, can alleviate 
damaging inflammation by way of shifting cell population balances, controlling cell 
recruitment mechanisms and influencing the production of specific cytokines.
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Delayed Regeneration of Injured Tissue Following Renal Ischemia-
Reperfusion in Aged Mice Leads to Prolonged Injury  Meghan McMullen, 
C. Chaber, S. Ledbetter, A. Zuk.  Cell Biology, Genzyme Corporation, 
Framingham, MA.


Candidate therapeutics developed in traditional hypoxic models of acute kidney 
injury (AKI) have failed in clinical trials. One potential reason is that human AKI tends to 
occur in the aging population whereas traditional models use young, healthy animals. We 
hypothesized that a co-morbid model of renal ischemia-reperfusion in aged mice would be 
a more relevant pre-clinical model. Kidney injury was compared in young (8 weeks) and 
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aged (48 weeks) C57BL6 mice following 30 min bilateral ischemia. The percent survival 
was decreased in aged animals compared to the young, with the greatest mortality in the 
first 48 hrs. Of the aged animals that survived, renal dysfunction, measured by plasma 
creatinine and blood urea nitrogen, peaked at 48 hrs and remained elevated for at least 96 
hrs. In contrast, renal dysfunction in the young mice peaked at 24 hrs, returning to baseline 
by 48 hrs. No differences were observed in apoptosis, injury scores and expression of 
pro-inflammatory cytokines suggesting that both groups develop injury through similar 
mechanisms. However, several genes potentially involved in regeneration of the injured 
kidney are differentially regulated in the aged animals compared to the young. Heme-
oxygenase-1, a cytoprotective protein, is downregulated in the normal aged kidney. 
Following injury, it is induced in both groups; however, at 24 hrs the young animals have 
higher expression. Vascular endothelial growth factor, essential for repair of damaged 
vasculature, is downregulated at both 24 and 48 hrs post-reperfusion in the aged animals. 
Similarly, a key protein in tissue repair, osteopontin, increases in expression at 24 hrs in the 
young but does not increase in the aged until 48 hrs. Collectively, these data suggest that 
aged animals have a delayed regenerative response. Furthermore, there is greater interstitial 
fibrosis 6 weeks after reperfusion with aging. The aged model may better mimic AKI in 
older patients who have an increased incidence of progression to chronic kidney disease. 
Ongoing studies are addressing whether candidate therapeutics effective in preventing AKI 
in young mice elicit the same response in the aged mice.
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Kidney Injury Molecule 1 (KIM-1) Recruits the Hepatocyte Growth Factor 
Signaling Pathway in Renal Epithelial Cells  Suetonia C. Palmer, Takaharu 
Ichimura, Masashi Mizuno, Cheng-Chieh Hung, Satohiro Masuda, Joseph 
V. Bonventre.  Medicine, Brigham and Women’s Hospital, Harvard Medical 
School, Boston, MA.


Kidney Injury Molecule 1 (KIM-1) is greatly upregulated in response to injury in 
regenerating proximal tubular cells. KIM-1 is an apical phosphatidylserine receptor that 
confers phagocytic function to the proximal tubule cell. KIM-1 also confers on cells in 
culture a “scattering” phenotype similar to that seen with hepatocyte growth factor (HGF). 
We evaluated whether there was a relationship between KIM-1 and HGF, which is also 
markedly increased in the injured kidney and has been shown to have a protective effect in 
many models of kidney disease. HGF acts via its receptor (c-met) to promote survival and 
proliferation of renal and non-renal epithelial tissues and promotes renal tubulogenesis in 
three-dimensional culture and thus may play an important role in restoration of epithelial 
integrity in the kidney. We have reported that repair of the epithelium depends on survival 
and proliferation of residual proximal tubule cells. Expression of KIM-1 resulted in less 
cellular injury, as reflected by LDH release, when LLC-PK1 kidney epithelial cells were 
exposed to oxidant stress. KIM-1 expression was associated with enhanced HGF and c-met 
expression as well as tyrosine phosphorylation of c-met. Conversely, c-met phosphorylation 
was decreased when basal high levels of KIM-1 were reduced in 769P renal cell carcinoma 
cells by introduction of KIM-1 siRNAs. These data suggest that KIM-1 recruits the HGF 
signaling pathway, which may help to mediate pro-survival and pro-proliferative effects 
in injured proximal tubules and hence facilitate repair of the epithelium.
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Peritubular Capillary (PTC) Loss Is Associated with Donortype, Interstitial 
Fibrosis and Tubular Atrophy (IF/TA), and Renal Function the First Year 
after Transplantation  F. Steegh,1 M. Gelens,2 F. Nieman,1 R. van Suylen,1 J. 
Cleutjens,1 E. van Heurn,2 J. van Hooff,2 M. Christiaans,2 C. Peutz-Kootstra.1  
1Pathology, Academic Hospital Maastricht, Maastricht, Netherlands; 
2Nephrology, Internal Medicine, Academic Hospital Maastricht, Maastricht, 
Netherlands.


Chronic transplant dysfunction is a major cause of renal graft loss preceded by 
inflammation and IF/TA in the renal biopsy. Associations between IF/TA and PTC loss have 
been found in advanced renal disease. We hypothesized that PTC loss occurs in the first year 
after transplantation and is associated with clinical and histological parameters.


Protocollar biopsies of 48 patients with adequate biopsies taken 0-, 3- and 12 months 
after renal transplantation were included. Recipients received a living (n=17), heart beating 
(n=12) or non-heart beating (NHB) (n=19) donor kidney and were treated with tacrolimus-
based immunosuppression. Biopsies were scored according to Banff ‘97 by 2 pathologists, 
with an additional total inflammation (ti) score. The number of PTCs corrected for number 
of tubules was assessed by morphometry after immunohistochemistry. Statistical analysis 
was performed by non-parametric and multiple linear regression analysis, and Pearson 
correlations.


After 3 and 12 months there were less PTCs in all donorgroups compared with the 
pre-implantation biopsy, with significantly less PTCs after NHB donation compared to 
living donation (p=0.006). The number of PTCs at 12 months correlates with IF/TA in 
12 month biopsies (p<0.001, r=-0.585). Furthermore, the number of PTCs at 3 and 12 
months is associated with glomerular filtration rate at 12 months (MDRD, resp. p=0.003, 
r=-0.424; p=0.004, r=-0.409). Significant independent predictors for a low number of PTCs 
at 3 and 12 months were higher donor age, more ti in the 3 month biopsy and receiving 
a NHB donor kidney.


This study shows for the first time that a loss of PTCs occurs in renal allografts 3 and 
12 months after transplantation. It is associated with both inflammation and IF/TA and with 


decreased renal function after one year. Therefore, the preservation of capillary endothelium 
may play a key-role in the prevention of chronic transplant dysfunction.
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Intravenous but Not Oral Iron Therapy Can Reverse Sirolimus-Induced 
Red Cell Microcytosis in Transplant Recipients – Is This Indirect Evidence 
of a Role for Hepcidin?  Sophia Sofroniadou,1 Iain C. Macdougall,2 David J. 
Goldsmith.1  1Transplantation, Guys and St Thomas’ Hospitals, London, United 
Kingdom; 2Nephrology, King’s College Hospital, London, United Kingdom.


mTOR inhibitors are now widely used in transplantation but have a spectrum of 
haematologic and biochemical side-effects. We studied the phenomenon of Sirolimus 
(SRL)-induced microcytic anemia to identify the possible underlying interaction with iron 
indices and supplementation. We retrospectively analyzed all kidney and kidney-pancreas 
allograft recipients that had been treated with SRL-based immunosuppresion for > 3 months, 
between 01/2001 and 03/2009 at Guy’s Hospital, London. We used data from the start of 
SRL therapy, then at 1, 3, 6, 12 and 24 months later (in those patients remaining on therapy). 
Erythrocyte microcytosis was defined as MCV below 80 femtoliters (fl). Sirolimus levels 
were 12 hour trough levels determined by Tandem Mass Spectrometry (LC-MS/MS).


93 patients (63 male, 30 female) with mean age 47.1 ±14.5 years were studied.Mean 
Hb increased from 11.8 at time point (-1) to 12.4 at time point (12) (p=0.008) and 12.4 g/dL 
at time point (24) (p=0.023) while the use of ESA increased from 16.1% at time point (-1) 
to 27.% at time point (12) and 18% at (24) with the mean ESA dose rising correspondingly 
as well as the utilization of iv and oral iron. Mean ferritin levels were 210.0 +26.5 at (-1), 
173.9 +28.4 at (3),140.8 +28.4 at (12) and 130.1+30.7 mg/L at (24)


MCV exhibited a statistically significant gradual decline 1 month after SRL 
commencement until the end of the observation period (p <0.001) whereas it returned 
to the pre-SRL values 3 months after SRL withdrawal. The percentage of microcytosis 
increased from 2.2% a time point (-1) to 40.7% at time point (24). After adjusting for age, 
gender, ferritin levels, use of ESA, use of Fe iv or Fe orally, iv iron administration (in 6 
patients) was an independent predictor of dMCV for the time points 12 and 24. No impact 
of oral iron on MCV decline (3 patients) was demonstrated.


Sirolimus induces a marked fall in rbc MCV in nearly all patients, this can be reversed 
with iv not oral iron, and this suggests a role for hepcidin in this phenomenon.
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Molecular Changes in Clinically Stable Renal Allografts: Microarray 
Results from 103 Six-Week Protocol Biopsies  Michael Mengel,1 D. Kayser,2 J. 
Chang,1 W. Gwinner,2 A. Schwarz,2 J. Reeve,1 H. Haller,2 P. Halloran.1  1Alberta 
Transplant Apllied Genomics Centre, University of Alberta; 2Department of 
Nephrology, Medizinische Hochschule Hannover.


In 103 six-week protocol biopsies (PB) microarray results were compared to results 
from 234 biopsies for cause (BFC). In addition the molecular phenotype of PB was correlated 
with future end-points: (1) onset of interstitial fibrosis and tubular atrophy (IFTA) at 6 
months; (2) change in GFR between 6 weeks and one year post transplant; (3) diagnosis 
of acute rejection between 6 weeks and one year.


Comparing gene expression in PB to BFC in terms of separating diagnostic groups 
assigned by histopathology, i.e. clinical from subclinical rejection revealed to be impossible. 
It was also impossible to separate clinical and subclinical borderline cases and numerous 
non-rejecting PB overlapped with rejection cases. In terms of molecular correlates with 
future end points, the top 100 annotated transcripts significantly correlating with the later 
IFTA were mostly macrophage associate (27%), injury induced (24%), and transcripts with 
decreaed expression in tubular epithelial cells (24%), with only 14% of transcripts being T 
cell associated. The results were similar for loss of function: most of correlating transcripts 
were injury induced (31%), and macrophage associated (23%), but not T cell associated. 
The prevalence of future biopsy proven rejection showed similar correlations.







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


331A


 Transplantation: Allograft Dysfunction and Complications I J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
In conclusion, PB and BFC show qualitatively similar stereotyped molecular 


disturbances while the current Banff criteria assign the label of T cell mediated rejection 
to many PB which may simply have an injury response. Further, the molecular changes 
in six-week PB, that correlate most strongly with future endpoints are not related to T cell 
infiltration but to renal injury response, loss of epithelial function, and macrophages.
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Oral Adsorbent AST-120 Prevents the Progression of Chronic Cyclosporin 
Nephrotoxicity  Su Hyun Kim,1 Jung Yeon Ghee,2 ShangGuo Piao,2 Sun Min 
Kim,1 Bum Soon Choi,2 Yong-Soo Kim,2 Fuyuhiko Nishijima,3 Kazumi Obara,3 
Noriyuki Ishikawa,3 Suk Hee Yu,1 Chul Woo Yang.2  1Internal Medicine, Chung-
Ang University, Korea; 2Internal Medicine, Catholic University of Korea, Korea; 
3Biomedical Research Laboratories, Kureha Corporation, Tokyo, Japan.


BACKGROUND: AST-120 (Kremezin®, AST) is effective in inhibiting progression of 
chronic kidney diseases by reducing oxidative stresses and indoxyl sulfates. To determine 
the protective effects of AST on renal allograft nephropathy, we treated with AST on late 
stage of cyclosporine (CsA) nephropathy.


METHODS: Adult Sprague-Dawley rats kept on a salt-depleted diet and were divided 
into 4 groups: VH and CsA group were treated with olive oil (1mL/kg) and CsA (15mg/kg 
SC) for 6 weeks, respectively. To evaluate late effect of AST, AST (5% in diet) was added 
to the rats for 3 weeks after 3 weeks treatment of VH or CsA (CsA/AST and VH/AST 
group). The effect of AST on CsA-induced renal injury was evaluated with renal function, 
interstitial fibrosis, oxidative stress (urine 8-OHdG) and serum indoxyl sulfate (IS).


RESULTS: The CsA/AST group showed significantly higher creatinine clearance 
(0.36 ±0.02 vs 0.24 ±0.01 ml/min/100g, p<0.001), and less fibrosis score, number of 
infiltrated macrophage, apoptotic cell death and expression of osteopontin than CsA group. 
In addition, while expression of mesenchymal marker of vimentin was increased, expression 
of E-cadherin, an epithelial marker, was markedly decreased in CsA group compared to 
VH group. And these findings were reversed with AST/CsA groups. Increased urinary 
8-OHdG concentrations in the CsA group were significantly decreased in the CsA/AST 
group (163 ±84 vs. 37 ±22 ng/day, p<0.05). Serum concentration of IS was increased in 
the CsA group compared to VH group (p<0.001) but addition of AST markedly decreased 
serum IS levels (p<0.001) compared with CsA group. AST treatment did not affect on 
serum CsA concentrations.


CONCLUSIONS: AST is effective in inhibiting progression of established 
cyclosporine nephrotoxicity via reducing indoxyl sulfate and oxidative stresses. These 
effects may associate with decrease epithelial-mesenchymal dedifferentiation.
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Progression of IF/TA in the First Year after Renal Transplantation: Pre-
Implantation Biopsies and Immunosuppressive Regimen Matters!  M. A. C. 
J. Gelens, F. M. E. G. Steegh, J. P. Van Hooff, R. J. Van Suylen, F. H. M. Nieman, 
E. L. W. Van Heurn, C. J. Peutz-Kootstra, M. H. L. Christiaans.  Department of 
Internal Medicine, Pathology, KEMTA, Surgery, Maastricht University Medical 
Center, Maastricht, Netherlands.


Introduction:
Chronic transplant dysfunction (CTD) is histopathologically characterized by Interstitial 


Fibrosis and Tubular Atrophy (IF/TA).
Aim of the study is to investigate which factors are associated with an increase in IF/TA 


in transplant biopsies (Bx) at months 12 (T12) compared to implantation biopsies (T0).
Methods:
All patients with adequate T0 and T12 Bx transplanted between Apr 2003 and Feb 


2007 in our center were included (n=109). Immunosuppression: Tacrolimus, Steroids (10 
mg/d for 10 d) and Sirolimus (SRL, fixed dose 1 mg/d) or Mycophenolate mofetil (MMF 
2 dd 500 mg).


Two blinded pathologists scored all Bx (Banff). Statistics: Non-parametric testing and 
multiple linear regression for independent risk factors (donor, recipient and transplant); 
(SPSS version 15).


Results:
Patients without pre-existing damage in T0, (IF/TA0=0, n=40) and patients with pre-


existing damage in T0, (IF/TA0>0, n=69) were studied separately.
IF/TA increased in both groups from T0 to T12 (p<0.001): group 1 from 0.0 to 1.5, 


group 2 from 1.10 to 1.70.
Higher delta IF/TA was correlated with a worse eGFR (MDRD) (p=0.002) and more 


proteinuria (p=0.014).
In the group without pre-existent damage delta IF/TA was higher in MMF treated 


patients (vs. SRL treated patients) (p=0.05), and with an increase in anastomosis time 
(p=0.02)


In the group with damage delta IF/TA was higher in deceased after cardiac dead 
donors (p=0.03), older donors (p=0.10), and in SRL treated patients (vs MMF treated 
patients) (p=0.09).


Conclusion:
In the first year after renal tx, IF/TA increases significantly, this is dependent on pre-


implantation IF/TA-score, donor characteristics (type and age), anastomosis time, and type 
of immunosuppressive regimen (MMF or SRL).


Delta IF/TA is correlated with lower eGFR (MDRD) and more proteinuria.
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Per-Protocol Changes of Immunosuppressive Therapy According to Six 
Months Protocol Biopsies after Pediatric Kidney Transplantation Lead 
to a Stabilisation of Glomerular Filtration Rate (GFR)  Lars Pape,1 Verena 
Broecker,2 Anette Melk,1 Jochen H. H. Ehrich,1 Nele Kazelmeyer.1  1Pediatric 
Nephrology, Medical School of Hannover, Hannover, Germany; 2Pathology, 
Medical School of Hannover, Hannover, Germany.


The therapeutical value of protocol biopsies (PB) of renal transplants in paediatric 
patients remains unclear. The purpose of this study was to clarify to what extent PB driven 
interventions help to stabilize Glomerular filtration rate (GFR).


Six months after renal transplantation (RTx), protocol biopsies were performed in 58 
children between 2 and 17 years of age (LRD 29, CAD 29) and classified according to 
Banff 07 classification. According to our protocol, Calcineurin-inhibitor dose was increased 
in case of borderline findings. In children with acute rejection Banff ≥ Ia, 6 iv pulses of 
Prednisolone were given and CNI dose was increased or CNI was changed to Tacrolimus. 
In those children with CNI-toxicity or interstitial fibrosis / tubular atrophy (IF/TA) CNI-
dose was reduced. Renal function was accessed by calculating GFR (Schwartz formula) 2 
years after RTx and compared by oneway ANOVA.


Biopsies revealed no pathological changes in 24/58 children. In this subgroup, GFR 
was stable with 67±22 (time of biopsy) vs. 56±13 ml/min/1.73m2 (2 years after RTx), p=n.s. 
4/58 patients presented with borderline findings. Mean GFR remained stable (65±18 vs. 
66±18ml/min/1,73m2, p=n.s.). 9/58 children showed acute rejection Banff Grade Ia; mean 
GFR remained unchanged (60±22 vs. 48±15 ml/min/1.73m2, p=0.1). In the 14/58 patients 
with IF/TA and in 5/58 children with biopsy proven CNI-toxicity, GFR also remained 
stable (65±15 vs. 52±13ml/min/1.73m2, p=0.2) / (50±10 vs. 56±13 ml/min/1,73m2, p=0.5) 
respectively. There were no differences between recipients of grafts from LRD or CAD.


As development of GFR was comparable in children with normal protocol biopsies 
and in those with pathological findings, we conclude that our standardized protocol-
biopsy-driven changes of immunosuppressive therapy helped to stabilize GFR. Therefore, 
prospective randomized studies comparing GFR development in a cohort of children with 
and without protocol biopsy driven interventions are urgently needed.
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Baseline Plasma Bilirubin Is Inversely Related to Subsequent Development 
of Graft Failure in Renal Transplant Recipients  P. E. Deetman, D. M. Zelle, 
G. J. Navis, J. J. Homan van der Heide, R. O. B. Gans, S.J.L. Bakker.  Kidney 
Center, University Medical Center Groningen, Groningen, Netherlands.


Oxidative stress is implicated in the pathophysiology of chronic transplant dysfunction 
leading to graft failure in renal transplant recipients (RTR). Exogenous bilirubin has been 
shown to protect against oxidative stress in animal ischemia-reperfusion injury models. We 
aimed to prospectively investigate whether endogenous levels of bilirubin are associated 
with development of graft failure in RTR.


Baseline data were collected between August 2001 and July 2003 in outpatient RTR 
with a functioning graft for > 1 year. Development of graft failure was prospectively 
recorded until October 2007. Bilirubin and liver enzymes were measured by routine assays 
on a Merck Mega analyzer.


In 606 RTR (age 51±12 years, 55% men), median [IQR] baseline bilirubin concentration 
was 17 [14-21] µmol/L. Baseline bilirubin concentrations were correlated with male gender 
(r=0.18, p0.001), ASAT (r=0.22, p<0.001), ALAT (r=0.14, p=0.001), C-reactive protein 
(r=-0.13, p=0.001), urinary protein excretion (r=-0.11, p=0.006) and use of calcineurin-
inhibitors (r=0.17, p<0.001). During follow-up for 5.3 [4.5-5.7] years, 42 RTR developed 
graft failure. In univariate Cox-regression analysis, there was an inverse association between 
baseline concentrations of bilirubin and subsequent development of graft failure (HR=0.88 
[95%CI 0.83-0.95], p<0.001). The association of bilirubin with graft failure was independent 
of potential confounders, including creatinine clearance, urinary protein excretion, use of 
calcineurin inhibitors and sex (HR=0.92 [0.85-0.99], p=0.02).


Our findings are consistent with a protective effect of endogenous bilirubin against 
development of graft failure in RTR. If our findings are confirmed by other studies, 
intervention with exogenous bilirubin may be of interest for long-term preservation of 
renal function in RTR.
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Early Recovery of Cytomegalovirus (CMV) Specific CD8+ T Lymphocytes 
and Decreased Incidence of CMV Infection in Renal Transplant Recipients 
(RtR) Induced with Alemtuzumab (CAM1H)  Aijaz A. Gundroo,1 Reem 
Mustafa,1 Nauman Tahir,1 Neeraj Singh,1 Kathleen Tornatora,1 Paul Wallace,2 
Rocco Venuto.1  1Nephrology, ECMC, SUNY at Buffalo, Buffalo, NY; 
2Immunology, RPCI, Buffalo, NY.


CMV infection is a common opportunistic infections in RtR.CAM1H is a potent 
immunosuppressive agent which has been associated with reduced overall infections in 
RtR in some reports


Objective: To evaluate the effect of CAM1H induction on CMV specific CD8+ T 
lymphocytes and compare it to Thymoglobulin (THYM) induction in RtR


Methods: A prospective cohort study, using peripheral blood samples collected from 
16 consecutive patients who received either CAM1H or THYM induction for kidney 
transplantation. Blood samples were collected before induction, and at 1, 4 and 6 months 
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post transplant. Demographics collected included sex, age, race, donor and RtR CMV status, 
CMV prophylaxis, and number of transplants. Flow cytometry using dextramer multimers 
for the quantification of CMV specific CD8+ T lymphocytes was used to quantify the 
number of antigen specific cytotoxic T cells. The dextramers are composed of an MHC 
class I molecules containing a CMV specific peptide attached to a dextran backbone labeled 
with allophycocyanin fluorochrome.


Results: Profound depletion of CMV specific CD8+ T cells was observed upto 4 
months post transplant with subsequent recovery of these cells. Value of greater than 1 
CMV specific dextramer positive CD8 T cells per µL of blood were considered indicative 
of protective immune response. In both CAM1H and THYM treated groups, all patients 
who had CMV specific T cells at baseline, developed protective immune response post 
transplant (CAM1H = 4 patients; THYM =3 patients). The immune response developed 
1 to 6 months post transplant in both groups. All patients who developed viremia (all 
induced by THYM) also developed CD8 immune response (n=3). None of the CAM1H 
treated patients in this study developed a measured viremia even though they did develop 
protective immune response.


Conclusion: CAM1H induction results in an early and more robust recovery of 
CMV specific CD8+T cells which may explain lower incidence of CMV infections in 
this group.
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Time Dependent Covariate Cox Regression Proves Negative Impact of 
Kidney Allograft Pyelonephritis Diagnosed on Indication and Protocol 
Biopsies (BDAP)  Hatem Amer,1 I. K. Kundi,1 W. K. Kremers,2 M. D. Prieto,3 
P. G. Dean,3 M. D. Stegall,3 F. G. Cosio.1  1Nephrology and Hypertension, Mayo 
Clinic; 2Health Sciences Research, Mayo Clinic; 3Transplant Surgery, Mayo 
Clinic, Rochester, MN.


Elevations in SCr during urinary tract infection (UTI) are frequently noted and insidious 
allograft pyelonephritis has been described in kidney transplant recipients. In this study we 
report the adverse effect of BDAP in a series of cases of allograft pyelonephritis diagnosed 
by protocol or indication biopsies.


Included are 39 patients transplanted between 8/1996 and 6/2007. Since 1998 protocol 
biopsies at 0, 4, 12, 24 and 60 months post transplant are our standard of care. BDAP was 
based on presence of any interstitial; predominately neutrophilic infiltrates intra tubular 
neutrophils or neutrophil casts as previously described. Due to the wide range of times of 
diagnosis of BDAP, the time of diagnosis was entered as a time dependent covariate in a 
Cox proportional hazards model.


BDAP occurred in 39 recipients age of 47 ±16 years. 54% females and 41% diabetic. 
Cumulative incidence of BDAP was 0.58% at a mean of 590 days ±674 [10-2641] days 
post tranpslant. In 17 cases (44%) BDAP was diagnosed by protocol biopsy, 30 patients 
(77%) had acute allograft dysfunction at diagnosis. After treatment of BDAP the SCr 
declined from a peak of 2.7 ±1.7 to 1.8 ±0.6 mg/dl (p=0.003). In 17 cases SCr remained 
higher than pre-BDAP levels with an overall increase in SCr from 1.6 ±0.4 to 1.8 ±0.6 
mg/dl(p=0.007). After 57 ±29 months of follow-up, 2 (5%) patients died and 8 (21%) lost 
their allograft. BDAP, with time of diagnosis as a time dependent covariate had HR95% 
LCI-UCI of 3.2-6.2 (p=0.0007) for death censored graft loss(DCGL), 2.3-4.1 (p=0.0078) 
for all cause graft loss. When other covariates that were associated with graft loss: age 
deceased donor source were entered in the model the effect of BDAP on DCGL was only 
slightly diminished 3.1-6.0 (p=0.009).


Accounting for the wide variation in the time to diagnosis of BDAP we can show its 
deleterious effect, and support aggressive treatment of UTIs in transplant patients, as a 
large proportion of this group had only subtle clinical findings.
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Differential Impact on the Changes of Renal Function after Liver 
Transplantation  Jung Pyo Lee,1 Ran-hui Cha,1 Sun Moon Kim,1 Nam Ju Heo,1 
Kyung Suk Suh,2 Suhnggwon Kim,1 Yon Su Kim.1  1Department of Internal 
Medicine, Seoul National University College of Medicine, Seoul National 
University Kidney Research Institute, Seoul, Republic of Korea; 2Department 
of Surgery, Seoul National University College of Medicine, Seoul, Republic 
of Korea.


Most changes of renal function after liver transplantation occur during the first 6 months 
(mo) after operation. Therefore, it is important to understand and correct the factors that 
may affect the renal function during the early period after transplantation.


Four hundred thirty one adult recipients (male: female 312:119, mean age 48.3±9.2 
years, follow-up duration 45.6±31.4 mo) who received liver transplantations between 1997 
and 2008 at Seoul National University Hospital were recruited.


After liver transplantation, renal function was deteriorated mostly during the first 6 mo. 
Pre-transplant GFR was related to post-transplant GFR. Recipients whose renal function 
had been low (pre-transplant GFR<30) improved their renal function after transplantation 
while, significant decrement in renal function occurred during the initial 6 mo in the group 
with high GFR (pre-transplant GFR≥60). However, no significant change was found in 
the low intermediate GFR group (pre-transplant GFR 30-59). When the recipients with 
higher pre-transplant GFR were divided into tacrolimus and cyclosporine treated groups, 
post-transplant GFR at 6 mo was better preserved in the tacrolimus treated group. Further 
sub-grouping the tacrolimus treated group into rapid progressor (RP: the decrement of 
GFR between pre-transplant and 6th mo (∆GFR) ≥40), intermediate progressor (IP: ∆GFR 
20-39), and slow progressor (SP: ∆GFR ≤19), trough tacrolimus level of RP was found to 


be significantly higher than that of IP or SP. Multivariate logistic regression revealed that 
trough tacrolimus levels at post-transplantation 1st and 6th mo and low hemoglobin levels 
were significant risk factors for rapid progression.


In conclusion, cyclosporine use seems to be associated with renal function deterioration 
in liver transplant recipients, while tacrolimus and hemoglobin levels could be risk factors 
for rapid renal function decline in recipients with higher pre-transplant GFR.
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C4d Staining in Renal Transplant Biopsies with Early Acute Rejection Is 
Not Related to Clinical Outcome on Follow-Up  Mirjam J. M. Botermans,1 
Michael Eikmans,2 Klaas Koop,1 Hans J. Baelde,1 Marko Mallat,3 Kim Zuidwijk,3 
Cees van Kooten,3 Emile de Heer,1 Natasja Goemaere,4 Ingeborg M. Bajema,1 
Hans J. W. de Fijter,3 Jan A. Bruijn,1 Marian C. van Groningen.1  1Pathology, 
Leiden University Medical Center, Leiden, Netherlands; 2Immunohematology 
and Blood Transfusion, Leiden University Medical Center, Leiden, Netherlands; 
3Nephrology, Leiden University Medical Center, Leiden, Netherlands; 
4Pathology, St Pathan, Rotterdam, Netherlands.


Diffuse C4d staining in peritubular capillaries (PTCs) during acute rejection is the 
footprint of humoral rejection, which is thought to have detrimental effects on graft outcome. 
We aimed to investigate the prognostic value of C4d staining for graft outcome after acute 
rejection in a well-defined cohort of similarly treated patients.


We reviewed all patients who received a renal transplant in our center from 1995 until 
2006. From these, 128 biopsies with a histologically confirmed first acute rejection within 6 
months after transplantation were included in this retrospective study. All rejection episodes 
were treated similarly, with high-dose pulse steroids and in case of steroid-unresponsiveness 
with ATG. Two pathologists blindly scored biopsies according to Banff ‘97 criteria. 
Four µm frozen and paraffin sections were cut, stained by immunofluorescence (IF) and 
immunohistochemistry (IHC) and scored for C4d positivity in PTCs.


Diffuse C4d staining in PTCs was found in 12.5% (13/104) IF and 4.2% (5/118) IHC 
sections. Four patients showed diffuse positive staining with both IF and IHC, but were 
not remarkably different from other patients. No relation between C4d staining and clinical 
parameters at baseline was found. Diffuse C4d staining in PTCs was not associated with 
graft survival or with steroid-unresponsiveness (p>0.05).


In current clinical practice, diffuse positive C4d staining during acute rejection is 
sometimes used as a guideline for more aggressive therapy. Our study shows that C4d 
staining is not related to clinical outcome in this unique cohort of first biopsy-proven early 
rejection episodes, not treated for humoral rejection.
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Post-Transplant Proteinuria Associated with Everolimus. A One Year 
Randomized Study  Elisabetta Bertoni,1 Giovanni Candiano,2 GianMarco 
Ghiggeri,2 Aida Larti,1 Laura Santucci,2 Maurizio Salvadori.1  1Renal Unit, 
Careggi University Hospital, Florence, Italy; 2Renal Unit, Gaslini Hospital, 
Genova, Italy.


Everolimus (E) use as prophylactic drug in renal transplant may be associated with 
the development of proteinuria, whose causes and clinical impact are poorly understood. 
Recent observations ascribe proteinuria to apoptosis both of tubular and podocyte cells. 
Aim of this study was to analyze with both proteomic approach and protocol biopsies the 
characteristics and causes of proteinuria following E therapy.


In a prospective randomized study 21 renal transplant patients were enrolled to 
receive either E (8) or EC-MPS (M) (13) after transplantation and urinary parameters 
were followed using proteomics for one year (quantitative assays, two-dimensional 
electrophoresis, MALDI-TOF, western blot). A protocol biopsy was performed at the day 
15th after transplantation. E patients received high dose everolimus (C0 8-12 ng/ml) in 
association with CyA very low dose and steroids.M patients received EC-MPS (720 mg 
bid)with CyA standard dose and steroids.


Mean age of transplant patients was 44.26±12.62. M patients had higher DGF rate 
(RR 1.43), higher acute rejection rate (RR 1.41), and lower GFR at 1 year (66.18±4.5 
vs 79.25±9.9). E patients presented a significant albeit transient increase of proteinuria 
immediately after transplantation with highest level 15 days after transplantation (p<0.03). 
Proteinuria reversed after the first month reaching stable normal levels. Proteomics 
showed in E patients an unselective increment of most of the high-medium and low 
molecular weight proteins with only minor changes relative to two selected components 
(ie. pancreatic α-amylase and Igα-1 chain region C). Unspecific changes were confirmed 
by pathology data.


E induces, in the first period after transplantation, proteinuria of mixed glomerular and 
tubular origin, reversing after few weeks from engrafment. Urinary and pathology markers 
reflect both alterations of the glomerular sieving and reversible tubular damage. Everolimus 
is to be considered a safe alternative as major prophylactic drug in renal transplant.
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Impact of C4d Staining and Donor Specific Antibodies  Sarah de Freitas,1 
Patrick O’Donnell,1 Rachel Hilton,1 Alina Casian,3 Neelanjana Dutt,2 Iain 
Macdougall,2 Chris Farmer,3 Fred Compton,1 Robert Vaughan.1  1Guy’s and St 
Thomas’; 2King’s College Hospital; 3Kent and Canterbury.


A retrospective multi-centre review of all adult patients who underwent kidney 
transplant biopsies between April 2003 and December 2008 whilst under follow up at Guy’s, 
King’s and Kent and Canterbury Hospitals. Graft survival following kidney biopsy was 
correlated with the presence of C4d staining using paraffin sections and polyclonal antibody 
staining, and the presence of serum donor specific antibodies (DSA) at the time or DSA 
developing within 3 months of the biopsy (‘negative to positive’). Where patients had had 
more than one biopsy graft survival was evaluated from time of the first biopsy but patients 
were categorized according to the most severe C4d staining in all biopsies.


Results: Follow up data was available for 384/410 patients that underwent transplant 
biopsy. DSA data was available for 222/384. Regarding C4d staining, 69 had diffuse 
staining, 60 focal, 31 minimal and 223 negative. The 18-month graft survival for those 
with diffuse C4d staining was 69% compared with 94% in those with negative for C4d 
(p<0.0001). 71/222 patients had detectable serum DSA at time of biopsy or developed DSA. 
Graft survival was 70% compared to 92% in those with no DSA (p <0.0001). Allograft 
losses were fewer when diffuse or focal C4d were early biopsy findings (<6 months post 
engraftment), with graft survival appearing to ‘stabilise’ in contrast to those with C4d 
as a late biopsy finding. The presence of DSA was associated with worse graft survival 
regardless of whether detected early or late post engraftment.


Conclusion: Positive C4d in allograft biopsies is associated with increased allograft 
loss, particularly in biopsies undertaken >6 months post-engraftment. In contrast, the adverse 
impact of DSA on allograft survival is similar early or late post engraftment.
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The Use of Oral Glucose Tolerance Test To Stratify the Risk of Diabetes 
Mellitus after Kidney Transplantation  Naohiko Shimoda,1 Masayoshi Miura,1 
Hiroshi Harada,2 Nobuyuki Fukuzawa,1 Tatsu Tanabe,1 Kiyohiko Hotta,1 Daiki 
Iwami,2 Katsuya Nonomura.1  1Urology, Hokkaido University Hospital, Sapporo, 
Japan; 2Kidney Transplantation, Sapporo General Hospital, Sapporo, Japan.


Background: Impairment in glucose metabolism after kidney transplantation confers 
risk of various complications with negative effect upon patient and graft survival. The 
aim of this study was to stratify the risk of impaired glucose tolerance (IGT) and diabetes 
mellitus (DM) by means of serial oral glucose tolerance tests (OGTT). Methods: A total 
of 62 recipients who underwent living-related kidney transplantation were included in 
this retrospective study; mean age: 39.8±15.0 years; Gender: 34 males; body mass index 
(BMI): 21.1±3.4 kg/m². The recipients who were diabetic pretransplantly were excluded. 
All the recipients received tacrolimus, mycophenolate mofetil and basiliximab, and 58% 
of the recipients received chronic steroid. Fasting plasma glucose (FPG), hemoglobin A1c 
(HbA1c) and OGTT were examined before transplantation and 1 year after transplantation. 
A diagnosis of DM, IGT, and impaired fasting glucose (IFG) were made based on the 
guidelines of World Health Organization. Results: Although all the recipients showed 
normal FPG and HbA1c, OGTT identified 31 (50%) recipients to have IGT pattern 
before transplantation. IGT pattern improved to normal in 19 (61.3%) of 31 recipients at 
1 year after transplantation but 8 (25.8%) remained in IGT category. Deterioration to DM 
pattern was seen in 4 (12.4%). On the other hand, 19 (61.3%) of 31 recipients with normal 
pretransplant glucose tolerance, 19 (61.3%) recipients also remained normal at 1 year after 
transplantation, but 11 (38.7%) recipients were found to have abnormal glucose tolerance: 
DM, 2 (6.4%), IGT, 8(25.8%) and IFG, 2 (6.4%). Five of 6 recipients with posttransplant 
DM received diet therapy alone and tacrolimus was converted to cyclosporine in a recipient. 
Conclusions: Our results confirm that FPG and HbA1c underestimate the prevalence of 
impaired glucose metabolism. These findings suggest serial OGTT after renal transplantion 
is useful to stratify the risk of developing posttransplant DM.
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Peritubular Capillaritis in Early Renal Allograft Dysfunction Is the 
Indicator of Acute Rejection  Juan Jin, Ying Xu, Jiang-hua Chen, Hui-ping 
Wang, Jian-yong Wu, Qiang He.  The Kidney Disease Center, First Affiliated 
Hospital, College of Medicine, Zhejiang University, Hangzhou, Zhejiang, 
China.


Background.Patients with acute rejection are often accompanied by variant levels of 
peritubular capillaritis (Ptc), especially in acute humoral rejection. However, little is known 
whether the presence of Ptc alone can be the evidence of allograft rejection. The aim of our 
study was to determine the diagnostic value of Ptc alone in early renal allograft dysfunction 
to acute rejection. Methods.We enrolled 79 specimens with renal allograft dysfunction 
within one month posttransplantation, including 26 biopsy-proved acute rejection and diffuse 
or focal C4d deposition in peritubular capillaries (C4d+ AR group), 25 biopsy-proved acute 
rejection without C4d deposition (C4d- AR group), 14 biopsy-proved Ptc alone (Ptc group), 
and 14 biopsy-proved acute tubular necrosis (ATN group). 78 surveillance biopsies with 
stable renal function about one month posttransplantation were used as control (control 
group). Results.By analyzing the immune phenotype of T lymphocyte infiltration, related 
serum antibodies and clinical date, we discovered that in C4d+ AR, C4d- AR and Ptc group, 
the percentage of biopsies dominated by granzyme B-positive T lymphocytes was 96.2%, 
92.0% and 92.9%, respectively. However, the prevalence was only 14.1% and 0 in control 
and ATN group. We also found that the prevalence of PRA and MICA antibodies in Ptc 
group were 28.6% and 42.8%, similar to C4d+ AR group (46.2%, 38.5%). Furthermore, 
85.7% Ptc patients received intravenous immunoglobulin or double filtration plasmapheresis 
anti-rejection therapy, and the mean reversed time was 31.7±30.7 days, which also similar 
to C4d+ AR group(76.9%, 29.4±28.3).Conclusions. Combined our investigated results and 
clinical date, we confirmed that Ptc in early renal allograft dysfunction are likely to occur 
in acute rejection and more in acute humoral rejection.
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Early Renal Allograft Dysfunction – Acute Interstitial Nephritis or Acute 
Cellular Rejection?  Janani Rangaswami,1 K. Jhaveri,1 D. Dadhania,1 M. 
Suthanthiran,1 S. V. Seshan.2  1Nephrology, Cornell University, New York, NY; 
2Pathology, Cornell University, New York, NY.


Accurate diagnosis and prompt intervention in early renal allograft dysfunction are 
critical for maintenance of long term allograft function. Many histological features present 
in acute cellular rejection (ACR) are similar to those seen in allergic interstitial nephritis 
(AIN), but distinguishing the two entities is crucial for optimal management.


We report 8 cases of early allograft dysfunction associated with AIN secondary to 
Bactrim, and compared their histological features with 7 patients with ACR. All the patients 
recieved thymoglobulin induction and steroid-free maintenance therapy with tacrolimus 
and mycophenolate.
Table 1
Parameter AIN: mean(+/- SD) ACR: mean(+/- SD) P Value*
Post Tx Day 16.25±6.34 11.28±8.4 0.132
Bx Cr 3.61±2.60 2.47±1.3 0.015
6 mo Cr 1.67±1.28 1.54±0.229 0.385
Serum Eos (%) 7.71±2.39 2.14±2.05 0.021
Tubulitis score 2.50±0.92 2.14±0.69 0.298
Interstitial infiltrate score 2.62±0.74 2.28±0.75 0.355
Tissue Eos(#/5hpf) 22.17±15.13 1.51±1.23 0.001
Polys%( infiltrate) 12.50±7.55 10.4±4.6 0.68
Plasma cells%(infiltrate) 0.50±0.75 0.14±0.37 0.418
P value determined by the Mann Whitney test


The classic presentation of AIN (fever, rash and eosinophilia) were not present in all the 
patients with allograft AIN, but infiltrating graft and blood eosinophil counts were higher in 
the cohort with AIN (this difference was statistically significant). The AIN episodes were 
reversed with stopping Bactrim and a short course of steroids.


AIN is an important emerging cause of early renal allograft dysfunction, especially in 
the era of steroid free maintenance immunosuppression. High infiltrating tissue eosinophils 
and peripheral eosinophilia in the setting of allograft dysfunction may help differentiate 
AIN from ACR. Recognition of AIN is crucial in removal of the inciting agent to maximize 
long term allograft function.
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Effects on Renal Function of Conversion to Everolimus in Late Renal 
Transplant Recipients  Carlos R. Chiurchiu, Cesar Agost Carreño, Ruben 
Schiavelli, Hugo Petrone, Carlos Balaguer, Hernán Trimarchi, Gervasio Soler 
Pujol, Pablo Novoa, Fabio Acosta, Pablo U. Massari.  Everolimus Argentinean 
Registry.


The limit of post-transplant time (PT) to expect beneficial effects from the switching 
of calcineurin inhibitors (CNIs) to everolimus (EVL) is matter of debate. We assessed the 
effect of the time elapsed since transplantation to conversion in 50 chronic renal transplant 
recipients from 9 Argentine centers. No patients with early (less than 6 months) conversion 
were included. Patients were classified considering the median PT to the conversion into 
two groups: group A (intermediate n:25) and group B (late n:25). Data was recorded before 
conversion (month -6), at conversion, and at the last visit (final). Group A was switched 
24.1 (6.5-67.2) months and group B 117.3 (68.4-240.5) months PT. CNIs were switched to 
EVL for either chronic allograft dysfunction (n=35) or nephrotoxicity (n=15).
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eGFR for groups A and B, at month –6, was 48.9±23.5 and 41.7±18.2 ml/min 
respectively (p:n.s.). At conversion both groups presented a similar trend showing decreased 
eGFR: 46.4±21.6 (-0.41 ml/min/month) and 39.5±14.6 ml/min (-0.37 ml/min/month) for 
group A and B (p:n.s.). After a mean post-conversion of 294.0 (32-420) days for group 
A, eGFR increased to 49.9±21.1 ml/min (+0.35 ml/min/month). At variance, in group B 
after 306.2 (94-429) days eGFR continues to decrease to 36.7±19.2 ml/min (-0.28 ml/
min/month) (p:<0.02 for trend). A reduction in proteinuria was observed post-conversion 
in group A: 0.42±0.46; 0.41±0.50 and 0.33±0.34 at the three studied timepoints. In group 
B proteinuria increased throughout observation: 0.49±0.78; 0.67±1.00 and 1.06±1.28 
respectively (p:<0.008 for trend vs.group A). Percentage of patients free of acute rejection 
was 91 and 95% for group A and B. Patient’s survival was 92.3 % for both groups. Three 
patients lost the graft in group B due to progression of CAN.


In patients with decreasing renal function and moderate proteinuria, beneficial effects 
could be attained with the conversion to EVL until five years PT. Conversion performed 
with creeping proteinuria beyond this limit did not show favorable outcomes.
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Timing of Resolution of Hyperparathyroidism (HPTH) after Kidney 
Transplantation (KT) – Either Early or Never  Donal J. Sexton, R. Heilman, 
H. Chakkera, K. Hamawi, D. Mulligan, A. Moss, K. Mekeel, K. Reddy, S. 
Petrides, Marek J. Mazur.  Transplant Medicine and Surgery, Mayo Clinic 
Arizona, Phoenix, AZ.


There is very little data regarding the time course of resolution of hypeparathyroidism 
following successful KT. We set out to describe the natural history of HPTH after KT in 
a cohort of KT recipients with immunosuppression according to steroid avoidance (SA) 
protocol.


The PTH assay was modified in our institution in September 2004. The normal 
reference range for intact PTH being 10-55 pg/ml. Therefore we included in our analysis 
only patients transplanted after that modification in order to avoid possible bias as a result 
of comparing PTH results derived from different methods. We reviewed pertinent laboratory 
and clinical data in a retrospective fashion. It is our protocol to obtain PTH values pre KT, 
as well as at 1 month, 4 months and at 1 year after transplant. The cohort consisted of 256 
patients. 121 of them had a complete set of PTH values and only those were included in 
the final analysis.


28 patients received a deceased donor (6 of them extended criteria donor) and 93 a 
living donor transplant.
RESULTS


PTH pre KT (pg/ml) PTH 1 month (pg/ml) PTH 4 month (pg/ml) PTH 1 year (pg/ml)
Mean 167 79 82 82
SD 146 77 59 52
N 121 121 121 121


There was a statistically significant difference between pre KT PTH and all post KT 
values (P value 0.0001). Elevated 1 month PTH values (in particular those close to 3 times 
normal or higher) correlated with persistant HPTH at 1 year.


We conclude that high PTH values decrease early after KT. If early resolution is not 
seen, it is unlikely to occur by one year. Those patients may benefit from aggressive medical 
or surgical intervention.


Disclosure of Financial Relationships: nothing to disclose


TH-PO977


Pulsatile Preservation Reduces Apoptosis in a Porcine Model of Kidney 
Donation after Cardiac Death (DCD)  Alkesh H. Jani, Jessica Martin, Quynh 
Nguyen, Li Lu, Mike Zimmerman, Danica Ljubanovic, Charles Edelstein.  
University of Colorado.


The organ-donor shortage has led to greater use of DCD kidneys. Clinical studies 
suggest pulsatile preservation (PP) confers protection vs. traditional static preservation (SP). 
The mechanism of this protection is not known. The aim of this study was to determine 
whether PP reduced kidney cell death in a porcine model of DCD. We hypothesized that 
PP would result in 1) less apoptosis, 2) reduced activity of caspase-3, a major mediator of 
apoptosis, 3) activation of HIF-1α which is known to protect against apoptosis. Methods: 
30 kg male pigs were subjected to myocardial ischemia and infarction. The supra-renal 
aorta was clamped and the infra-renal IVC vented. The pigs were exsanguinated and 1L 
of UW solution at 4°C was infused. The right kidney was removed and stored in cold KPS 
at 4°C for 24 hrs (SP). The contralateral kidney was perfused with cold KPS at 4°C for 
24 hrs (PP) using a pulsatile perfusion device (Organ Recovery Systems, Illinois, USA). 
Apoptotic tubular cells/hpf were quantitated by a renal pathologist. Caspase-3/7 activity 
was measured using fluorescent substrate DEVD-AMC. HIF-1 activity was measured by 
ELISA (pg/10µg). Results: Apoptotic tubular cells/hpf were significantly greater at 24 hrs 
of SP vs. PP (see table).


SP PP
Time 0 hrs 24 hrs 0 hrs 24 hrs
Apoptotic tubular cells/hpf 0.2±0.1 8±2.5 0.1±0.1 2.5±1.4*
Caspase 3/7 activity (ng/ml/hr) 84.3±20.5 453.3±307.7 88.5±33.8 466.3±234.1†
HIF-1α activity* 283.8±14.7 345.9±28.2 301.8±12.6 494.4 ±23.4*
n=5; *P < 0.05 vs 24 hr SP; † p = NS vs 24 hr SP


Caspase-3/7 activity was not significantly different between SP and PP kidneys, but 
HIF activity was significantly increased in PP kidneys. Conclusion: We have shown that 
PP kidneys have significantly fewer apoptotic tubular cells/hpf than SP kidneys. This 
finding may explain the superior performance of PP vs. SP seen clinically. This protection 


is independent of caspase-3/7 activation, but is associated with HIF-1α activation at 24 
hrs. of PP. Further study of the mechanisms by which pulsatile perfusion reduces apoptosis 
and increases HIF-1α activity is warranted.
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Increased Expression of the Methylarginine Metabolising Enzyme 
Dimethylarginine Dimethylaminohydrolase 1 (DDAH1) in Renal Allograft 
Protocol Biopsies Is Associated with Steeper Decline in Graft Function  Ben 
Caplin,1 Jill Norman,1 Peter Veitch,2 Bimbi Fernando,2 Dorothea Nitsch,3 James 
M. Leiper,4 David C. Wheeler.1  1Centre for Nephrology, UCL Medical School; 
2Royal Free Hampstead NHS Trust; 3London School of Hygiene & Tropical 
Medicine; 4Clinical Sciences Centre, MRC, United Kingdom.


We have recently reported a reproducible genetic association between the (non-coding) 
DDAH1 rs17384213 G allele and steeper decline in eGFR in native CKD. In kidney 
transplants, donor rs17384213 GG genotype was found to be associated with higher DDAH1 
expression. Therefore we examined the association between expression of the DDAHs in 2 
month allograft protocol biopsies and change in eGFR in 41 renal transplant recipients.


DDAH mRNA was quantified by rt-PCR (excluding samples showing rejection or 
infection). A stepwise multilevel multivariate technique was used to model the impact of 
normalised DDAH level on MDRD eGFR over follow-up along with potential mediators 
of eGFR decline: donor age, sex and black race, cadaveric versus live donor, cold ischemic 
time, unfavourable match, recipient age, sex, black race, diabetes, tacrolimus level, 
previous graft, delayed graft function and rejection. Significant covariates were retained 
in the model.


Mean baseline eGFR was 54.0mL/min/1.73m2 and median follow-up 285 days post-
biopsy. Mean DDAH1 level was 6.1 arbitrary units (95% CI, 4.8 to 7.3) and median 
DDAH2 level 38 arbitrary units (range, 13 to 338). An inverse correlation with donor 
age was the only association observed between DDAH1 level and potential mediators of 
eGFR decline. In the multivariate model DDAH1 expression was associated with the rate 
of eGFR decline (Table).
DDAH level and change in eGFR post-biopsy


eGFR change
mL/min/1.73m2/year (95% CI)


per arbitrary unit DDAH1 mRNA -1.3 (-2.4 to -0.1)*
per arbitrary unit DDAH2 mRNA -0.02 (-0.07 to 0.05)
Model adjusted for: recipient age, sex and black race, previous graft, unfavourable match, tacrolimus 
level, rejection and donor age;*P<0.05


Together with results from native CKD cohorts these data support a role for DDAH1 
in the decline in allograft function in the first transplant year.
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Validation of an Oral Disposition Index Surrogate To Predict for 
Hyperglycemia in Normoglycemic Renal Transplant Recipients  Adnan 
Sharif,1 Vinod Ravindran,2 Gareth Dunseath,3 Steve Luzio,3 David R. Owens,3 
Keshwar Baboolal.2  1Department of Nephrology and Transplantation, 
University Hospital Birmingham, Birmingham, West Midlands, United Kingdom; 
2Nephrology and Transplantation Unit, University Hospital of Wales, Cardiff, 
South Glamorgan, United Kingdom; 3Diabetes Research Unit, Llandough 
Hospital, Penarth, South Glamorgan, United Kingdom.


Introduction. Significant beta cell dysfunction and insulin resistance occurs 
surreptitiously post-transplantation prior to onset of hyperglycemia. The product of these 
two parameters, quantitatively labeled the disposition index (DI), is a mathematical constant 
in normoglycemia. Predicting impending hyperglycemia (declining DI from constant) 
non-invasively would be valuable.


Methods We determined first-phase insulin secretion and sensitivity by mathematical 
minimal model analysis of 96 frequently sampled, intravenous glucose tolerance tests 
in non-diabetic renal transplant recipients. The product of surrogate indexes for insulin 
secretion and sensitivity were then correlated against calculated DI and tested for hyperbolic 
compatibility.


Results Insulin resistance indexes have been previously validated. First-phase insulin 
secretion correlated with insulin/glucose ratio (r = 0.243, p = 0.017) and HOMAsec (r = 
0.333, p = 0.001). Products of insulin secretion/resistance indexes were correlated against 
calculated DI. Significant surrogates utilizing fasting insulin/glucose ratio were: ‘fasting 
insulin/glucose ratio x 1/HOMA’ (r = 0.320, p = 0.002) and ‘fasting insulin/glucose ratio 
x McAuley’s index’ (r = 0.238, p = 0.021). Four surrogates utilizing HOMAsec were 
significant: ‘HOMAsec x fasting glucose/insulin ratio’ (r = 0.260, p = 0.011), ‘HOMAsec 
x 1/HOMA’ (r = 0.251, r = 0.014), ‘HOMAsec x QUICKI’ (r = 0.309, p = 0.002) and 
‘HOMAsec x McAuley’s index’ (r = 0.368, p < 0.001). Only the latter surrogate was 
consistent with a mathematical hyperbola (ln HOMAsec vs. ln McAuley’s index, r = -0.672 
[95% CI -1.572 to -0.920]).


Conclusion We propose our surrogate ‘DI = HOMAsec x McAuley’s index’, requiring 
only fasting glucose, insulin and triglyceride measurements, is utilized to identify impending 
hyperglycemia post-transplantation.
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Risk Factors for Recurrence of Diabetic Nephropathy after Kidney 
Transplantation  Izumi Nyumura,1 Kazuho Honda,2 Tetsuya Babazono,1 
Hideaki Oda,2 Yasuhiko Iwamoto.1  1Department of Medicine, Diabetes Center, 
Tokyo Women’s Medical University, Tokyo, Japan; 2Department of Pathology, 
Tokyo Women’s Medical University, Tokyo, Japan.


Background and aims: Diabetic nephropathy (DN) may relapse and progress after 
kidney transplantation (KTx). However, risk factors for the recurrence of DN remain 
controversial. In addition, it is unclear whether or to what extent glycemic control is 
associated with the severity of DN in renal allograft. We therefore conducted this study 
to determine the relationship between clinical factors and histological alterations of the 
kidney allograft associated with the recurrence of DN.


Materials and methods: We studied 34 diabetic and 30 non-diabetic renal allograft 
recipients with matched age, sex and posttransplant duration. Patients underwent baseline 
and 3- to 16-year posttransplant allograft biopsies. Glomerular parameters including 
mesangial / glomerular capillary areas and glomerular capillary number were analyzed by 
a computer-assisted image analyzer. Thickness of glomerular basement membrane (GBM) 
was evaluated by an electron microscopy.


Results: There were no significant differences between diabetic and non-diabetic 
patients in terms of systolic and diastolic blood pressure and lipid parameters. Annual 
increment ratio of the mesangial matrix area (∆mes), tuft capillary number (∆tuft no.) 
and area (∆tuft area), thickness of GBM (∆GBM), and vascular lesions including efferent 
hyalinosis grade and polar vasculosis rate were significantly higher in diabetic than non-
diabetic group. In the analysis consisting of diabetic patients alone, the level of A1C was 
significantly associated with ∆mes (rs=0.40, p=0.03), ∆tuft no. (rs=0.64, p=0.0001), ∆tuft 
area (rs=0.41, p=0.02) and ∆GBM (rs=0.56, p=0.001), but not with vascular lesions. In 
the multiple regression analysis, the level of A1C remained significantly predictive of 
these glomerular parameters.


Conclusions: Mesangial expansion, GBM thickening and increase of the glomerular 
tuft number and areas occur in diabetic renal recipients in a duration-dependent manner; 
however, vascular lesions do not. The recurrence of DN appears to be associated with 
posttransplant glycemic control.
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Low Donor GFR Does Not Affect Long Term Graft Function after Renal 
Transplantation  Raj K. Sharma, Sawjib Borphukan, Anupama Kaul, Amit 
Gupta, Narayan Prasad, Anita Saxena, Rakesh Kapoor, Aneesh Srivastava.  
Nephrology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, 
Lucknow, UP, India.


Present study evaluated whether donor measured glomerular filtration rate(GFR) is a 
significant predictor of subsequent graft function. Donor variables of 202 live donors were 
taken into account with special emphasis on donor kidney function, which was assessed 
by measured GFR(mGFR) using technetium DTPA plasma clearance method, estimated 
GFR(eGFR) was calculating using the MDRD 4 variable equation, and single kidney 
GFR of the particular kidney which was transplanted was measured by nuclear method. 
Other variables being donor age, gender, relationship, HLA mismatch, donor hypertension, 
warm ischemia time. The graft function was measured by the estimated GFR using the 
MDRD equation, and it was estimated at 3, 6 months, 1, 2 and 3 years. Logistic regression 
method was used to analyze the donor variables which could significantly predict graft 
function at different time intervals. The mean donor mGFR was 90.72±16.77ml/min and 
mean eGFR was 85.00±24.93ml/min. 60 (30%) donors had mGFR between 60-80ml/
min. The donor mGFR was not a significant predictor of graft function on multi variate 
analysis[Expβ=1.03(95% CI=1.01-1.05)] whereas eGFR was a significant predictor on 
multivariate analysis at the early [Expβ=1.02(95%CI=1.01-1.04)] and relatively late post 
transplant period[Expβ=1.01(95% CI=1.02-1.06). Donor age was a significant predictor in 
the late post transplant period[Expβ=0.95(95% CI=0.93-0.98)] whereas donor hypertension 
was a significant predictor of graft function in both the early[Expβ=0.16(95%CI=0.06-0.38
)] and late post transplant period [Expβ=0.22(95% CI=0.09-0.53)]. Analysis of a subgroup 
of transplant recipients from which patients with DGF and acute rejections were excluded 
showed similar results. This study suggests that the donor measured GFR which is the 
actual GFR, may not adversely affect subsequent graft function and that kidneys with low 
GFR from donors can be taken up for renal transplantation without having major effect on 
graft function upto 3 years. eGFR under estimates graft function.
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Ischemic Injury of Podocytes as a Cause of Collapsing Glomerulopathy in 
Kidney Transplant Recipients  Kenar D. Jhaveri, T. Muthukumar, A. Webber, 
M. Suthanthiran, S. Seshan.  Nephrology/Pathology, Cornell University, New 
York, NY.


Idiopathic collapsing glomerulopathy (CG) is a distinct pathological entity caused by 
podocyte injury of unclear etiology characterized by collapse of the glomerular tuft with 
podocyte proliferation manifesting heavy proteinuria & rapid progression to ESRD. Among 
kidney transplant recipients CG has not been well characterized.


We report the largest experience to date of a cohort of kidney transplant recipients with 
CG & show ischemic injury of podocytes as possible etiologic factor in its pathogenesis.


We obtained relevant information on kidney transplant recipients with CG from our 
pathology database. All were negative for HIV & ParvoB19. We stained biopsies for 


podocyte proliferation/differentiation markers Ki67 & WT1 and for VEGF (podocyte 
survival factor induced by hypoxia). We compared this group with a cohort of native 
kidney CG.


N=32 recipients (27 biopsies & 5 nephrectomies). Age 46±16 yrs. African Americans 
(AA) 10 (31%), Native kidney FSGS 3 (9%), AA donors 9 (29%), Creatinine 4 mg/dl, 
Proteinuria 6 g/day. CG diagnosed 42 mo (median) after transplant.


Pathology-5 nephrectomies showed a zonal distribution of collapse wherein the 
collapsed glomeruli were confined to areas of severe obliterative arteriopathy. Of the 27 
biopsies 77% had mod-severe arteriosclerosis (AS). Mean glomeruli 29, collapsed glomeruli 
6 (20%), mod-severe interstitial fibrosis/tubular atrophy (IFTA) 81%, and concomitant 
rejection 5 (19%).


Ki67 & VEGF staining were strongly positive and WT1 was absent in areas of collapse 
in all biopsy/nephrectomies.


Native kidney CG cohort: N=55, AA race 76%, mod-severe AS 28%. Increased 
staining of Ki67 & VEGF and absence of WT1 were more widespread & not confined to 
collapsed areas alone.


49% lost their graft, 77 days (median) after the diagnosis of CG. Median graft survival 
for entire cohort-38 weeks from diagnosis. In a multivariate model only IFTA predicted 
outcome.


Our cohort of kidney transplant recipients with CG presented with massive proteinuria 
& rapid graft loss. Ischemia is a likely insult leading to podocyte injury that triggers 
proliferation signals causing podocyte proliferation & glomerular tuft collapse.
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Incidence, Predictors and Outcomes of Transplant Renal Artery Stenosis 
after Kidney Transplantation  Frank P. Hurst,1 Kevin C. Abbott,1 Robert T. 
Neff,1 Krista L. Lentine,3 Eric A. Elster,2 Edward M. Falta,2 Stephen R. Lowe,5 
Lawrence Agodoa,4 Rahul M. Jindal.2  1Nephrology, Walter Reed Army Medical 
Center, Washington, DC; 2Organ Transplant, Walter Reed Army Medical 
Center, Washington, DC; 3Center for Outcomes Research, St. Louis University 
School of Medicine, St Louis, MO; 4NIDDK, National Institutes of Health, 
Bethesda, MD; 5Interventional Radiology, Walter Reed Army Medical Center, 
Washington, DC.


Introduction: We analyzed the USRDS registry to study the predictors and outcomes 
of Transplant Renal Artery Stenosis (TRAS) in contemporary practice.


Methods: We created a cohort of adult Medicare primary patients who received a kidney 
transplant from 2000 to 2005 and assessed Medicare claims for TRAS and angioplasty (for 
TRAS) using ICD-9 codes. Nonproportional Cox regression was used to evaluate allograft 
survival after TRAS and Kaplan-Meier analysis was used to estimate time to allograft loss 
in patients who did or did not have an angioplasty procedure for TRAS.


Results: There were 823 cases of TRAS among 41,867 transplant patients, with an 
incidence rate of 8.3 (95% CI 7.8-8.9) cases per 1000-patient-years. Mean time to diagnosis 
of TRAS was 0.83 ± 0.81 years after transplant. Factors associated with TRAS were older 
recipient and donor age, expanded criteria donors, induction immunosuppression, delayed 
graft function, and ischemic heart disease. There was no association of TRAS with deceased 
donors, prolonged cold ischemia time, acute rejection or CMV status. TRAS was associated 
with increased risk of graft loss (including death) [AHR 2.84 (95% CI 1.70-4.72). Among 
the 823 patients with TRAS, 145 (17.6%) underwent angioplasty. Graft survival after TRAS 
was not significantly different in patients treated with angioplasty.


Conclusions: TRAS is an important complication that predicts adverse patient and 
graft outcomes. Treatment strategies for TRAS warrant prospective investigation in 
clinical trials.


The views expressed in this abstract are those of the authors and do not reflect the 
official policy of the National Institutes of Health, the Department of Army, the Department 
of Defense, or the US government.
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Implantation Histopathological Predictors of Prolonged Satisfactory 
Kidney Allograft Function  Ewa Wazna,1 Joanna Pazik,1 Agnieszka 
Perkowska-Ptasinska,1 Zbigniew Lewandowski,2 Magdalena Durlik.1  1Dept. of 
Transplantation Medicine and Nephrology, Medical University, Warsaw, Poland; 
2Dept. of Epidemiology, Medical University, Warsaw, Poland.


Shortage of organs suitable for transplantation causes evolution of donor acceptance 
criteria and makes implantation biopsy a valuable tool for predicting kidney allograft 
survival. The aim of the study was to evaluate the significance of preimplantation chronic 
abnormalities for stability of kidney allograft function. In a prospective cohort study 53 
recipients (implantation 2006–2007), with serum creatinine between 1–2 mg/dl at 3 months 
after engraftment were included, mean observation time 24±8.7 months.


In general, chronic lesions did not result in significant kidney allograft deterioration. 
Chronic interstitial, tubular, vascular abnormalities, presence of inflammation and 
glomerular sclerosis did not affect eGFR at the end of observation while preimplantation 
arteriolar hyalinization was associated with eGFR C&G loss, (51.2±14.8 vs 61.9±16.6, 
p=0.03), details shown in table 1.
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Kidney allograft function by chronic abnormalities in implantation biopsy (eGFR C&G ml/min/1.73m2), 
pi=interaction effect, pc=time effect, pg=group effect, “+” abnormality presence, “-” abnormality 
absence
chronic abnormalities eGFR 3mths eGFR 24mths pi pc pg


at least one
+(n=14) 55.2±12.6 52.4±16.1 ns ns ns
-(n=24) 57.5±11.9 60.2±15.6
interstitial fibrosis
+(n=3) 60.7±18.3 63.4±22.7 ns ns ns
-(n=50) 58.7±13.8 58.7±16.6
tubular atrophy
+(n=4) 55.6±18.2 56.0±23.7 ns ns ns
-(n=49) 59.1±13.7 59.2±16.4
intimal sclerotisation
+(n=6) 59.3±12.2 60.5±18.3 ns ns ns
-(n=30) 58.2±14.3 57.4±16.6
inflammation score
+(n=1) 41.1 38.6 ns ns ns
-(n=48) 58.2±13.1 57.6±15.7
arteriolar hyalinization
+(n=16) 56.5±13.2 51.2±14.8 0.05 ns 0.09
-(n=36) 59.4±14.2 61.9±16.6
glomerular sclerosis
+(n=11) 52.4±11.8 53.3±18.4 ns ns ns
-(n=42) 60.5±14.0 60.5±16.2


Recipients of kidney allografts with early satisfactory function and affected by arteriolar 
hyalinization experience subsequent filtration rate diminution. In this subset of recipients 
immunosuppressive regiment modifications should be considered.
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Alentuzumab Induction Followed by Steroid Free, Low Dose Calcineurin 
Inhibitor Maintainence Immunosuppresiion in Renal Transplant Recepients 
(RTR’s) – 2 Year Follow Up  N. Nainani, N. Patel, B. Murray, M. Zachariah, A. 
Gundroo, G. Blessios, K. Tornatore, E. Weber-Shrikant, R. Venuto.  Transplant 
Unit, Erie County Medical Center, SUNY, Buffalo, NY.


Aim: To study graft outcomes in RTR’s induced with Alentuzumab and maintained on 
steroid free, low dose calcineurin inhibitor(CNI) and mycophenolate.


Method: We prospectively followed 90 RTR’s from Sept 2004 to July 2007. All 
patients were induced with 2 doses of Alentuzumab. Mycophenolic acid and tacrolimus 
with serum target levels of 5-8 ng/ml were used for maintenance immunosuppression. GFR 
was measured periodically using MDRD equation and surveillance biopsies(bxs) were 
scheduled at 3, 12 and 24 months. Chronic Allograft Damage Index (CADI) a composite 
quantitative score (0-18) of glomerular, tubular, vascular and interstitial injury was used to 
assess severity of Chronic Allograft Nephropathy (CAN). Patients were divided into low 
(CADI < 4) and high (CADI4) scored groups.


Results: Over 24 months, 21 patients(23%) developed acute rejection with 4 (4%)
allografts lost. Of these 21 pts, 15 had cellular rejection, 3 had humorol rejection and 
3 had evidence of both humorol and cellular rejection. Fourteen(16%) of total pts were 
diagnosed with subclinical rejection on surveillance bxs and were successfully treated with 
minor increase in maintenance immunosuppression. Pt’s with no rejection and subclinical 
rejection did not show progression of CAN as measured by CADI score (only 4 of 69 
patients progressed from lower to higher CADI score p=0.43). These pts also maintained 
stable GFR. Acute calcineurin toxicity was diagnosed in 6%of the pts and was managed 
by decreasing the tacrolimus level to the low end of target range. There was no evidence 
of progressive CNI toxicity in sequential bxs and CADI scores remained stable.


Conclusion: Alentumuzab induction followed by steroid free, low dose tacrolimus 
immunosuppression is associated with good allograft survival and no progression of CAN 
upto 24 months follow up as assessed by CADI scored biopsies. Surveillance biopsies 
appear to be an important tool in the diagnosis and therapeutic monitoring of subclinical 
rejection, CNI toxicity and for monitoring CAN.
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Is It Time To Develop a Standardised Protocol To Manage Immunosuppression 
in Failed Renal Allograft Patients on Dialysis?  Indiver Daryanani,1 Girish S. 
Namagondlu,2 Pearl Pai,1 Gordon M. Bell,1 Fiona E. Karet,2 Ali Bakran,1 Abdul 
Hammad,1 Ajay K. Sharma,1 Matthew Howse.1  1Nephrology, Royal Liverpool 
University Hospital, Liverpool, United Kingdom; 2Nephrology, Addenbrookes 
Hospital, Cambridge, United Kingdom.


Introduction
Studies suggest immunosuppression (IS) in dialysis patients with failed transplants carry 


cumulative risks of infection and cardiovascular mortality. Withdrawing IS on the other hand 
is associated with risks of rejection, loss of residual renal function, adrenal insufficiency and 
potential adverse immunological effects affecting subsequent transplantation. Management 
of IS after renal allograft failure remains a topic of debate due to a lack of robust evidence 
presenting clinicians with a dilemma about the optimal method of withdrawing IS therapy 
in these patients.


Aim-To observe the current IS burden in our prevalent dialysis patients with renal 
allograft failure.


Methods -We performed a cross sectional analysis of all dialysis patients with failed 
allografts in situ who had been established on dialysis for more than 3 months. Data were 
collected regarding patient demographics, time on dialysis and IS regime.


Results-60 patients (30 male) with a mean age of 53.6 years (range 28-74 years) were 
included.13 were on peritoneal dialysis and 47 on haemodialysis. Among 5 patients with 
previous multiple transplants 4 had 2 previous transplants and 1 had 3 previous transplants. 
They had a functioning transplant for a median of 8 years (3 months -27 years). The median 
time on dialysis/IS post transplant failure was 27 months (6-139 months). All patients in our 
analysis were still on immunosuppressants. 65%(38/60) were on combination IS therapy. 
Ciclosporin 100mg and prednisolone 5mg were the commonest combination therapy and 
ciclosporin 100mg was the commonest monotherapy. 9 were on IS for more than 5 yrs.


Conclusion-This study, identifies a lack of standardization in the management of IS and 
has raised awareness of the burden of IS in our dialysis patients with failed renal transplant. 
This is the first step in the process of developing protocols to manage IS. Prospective studies 
are needed to determine the best method of managing IS following graft failure.
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Anemia after Kidney Transplantation, Prevalence and Risk Factors and 
Impact on Graft Survival  M. Talwar, C. O’Carroll, F. Rasetto, D. Klassen, 
M. Weir, A. Haririan.  Department of Medicine, University of Maryland, 
Baltimore, MD.


Anemia is common after kidney transplantation, and may have negative impact on graft 
outcome. We sought to evaluate the prevalence of anemia in 531 renal allograft recipients 
followed for 28.6±17.3 mo post-transplant. Patients were maintained on tacrolimus, 
MMF, and prednisone. Different degrees of anemia were defined in men and women as 
mild: 12≤Hb<13, 11≤Hb<12; moderate: 11≤Hb<12, 10≤Hb<11; severe: Hb<11, Hb<10 
g/dl, respectively.


Patient characteristics are summarized in the table.
Patient characteristics
Age (y) 52.3±12.9 Retransplant 15.4%
Male 63.3% Deceased donor 67.2%
AA 45.8% HLA MM 4.6±1.6
DM 44.3% Induction, BSX/ATG 59.9%/40.1%
HCV 9.2% DGF 29.2%
AA: African-American; BSX: Basiliximab, ATG: Thymoglobulin


The prevalence of anemia at 1 week, 1, 3, 6, 9, 12, 18, and 24 months after 
transplantation was 89.4%, 88.3%, 68.9%, 60.3%, 50.7%, 49.2%, 47.9%, and 45.6%, 
respectively. The corresponding numbers for severe anemia were 58.4%, 45.1%, 20.9%, 
16.7%, 16.4%, 11.6%, 13.4%, and 11.4%. Examining the predictors of Hb level using GEE 
modeling, Hb was associated with MMF dose (β:-0.03 for each 100 mg, P<0.001; 95%CI:-
0.06--0.16), prednisone dose (β:-0.02 for each mg, P<0.001; 95%CI:-0.03--0.01), serum 
Cr (β: -1.6 for Ln(cr), P<0.001; 95%CI:-1.9--1.4), serum bicarbonate (β: 0.03, P=0.001; 
95%CI:0.02-0.06), and marginally with tacrolimus level (β:0.02 for each ng/ml, P=0.08; 
95%CI:-0.002-0.03).


When we evaluated the association of Hb or different degrees of anemia with 
graft survival, there was no significant association between the two at any time point 
examined.


Our data show that anemia is common after transplantation. Although its prevalence 
decreases over time, a significant portion of the patients remain anemic, some with severe 
anemia. Higher doses of MMF and prednisone, and worse graft function and acidosis 
are associated with lower Hb levels. Despite its systemic effects, we did not find any 
association between anemia and graft survival. However, treatment of anemia with 
iron supplementation, erythropoiesis stimulants, correction of acidosis, and judicious 
minimization of MMF and prednisone is warranted.
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Predictive Marker and Treatment for Bone Loss after Renal Graft 
Transplantation  Daigo Nakazawa,1 Masanori Ito,1 Saori Nishio,1 Toshio 
Mochizuki,1 Naohiko Shimoda,2 Masayoshi Miura,2 Katsuya Nonomura,2 
Takao Koike.1  1Internal Medicine II, Hokkaido University Graduate School 
of Medicine, Sapporo, Hokkaido, Japan; 2Renal and Genitourinary surgery, 
Hokkaido University Graduate School of Medicine, Sapporo, Hokkaido, 
Japan.


Introduction:Bone loss is a common complication among renal transplant patients. But 
there are very limited data on the changes of BMD in patients long after renal transplantation. 
The aim of the study was to assess the marker for predicting bone loss in patients after 
renal transplantation.


Method:After an initial assessment of BMD in 30 patients (18 M, mean age 48.2±10.6 
yrs, 12 F, mean age 52.7±9.9 yrs) who underwent renal transplantation in our hospital, we 
measured BMD in a subgroup of 23 patients at least two points after renal transplantation. 
Inclusion criteria were stable renal function and a serum creatinine <2.5 mg/dL. We 
recorded participants’ age, gender, time since transplantation, bone loss rate (%/yrs) and 
immunosuppression of the study. The levels of calcium, phosphorus, serum creatinine, 
bone-alkaline phosphatase, and serum type I collagen cross-linked N Telopeptide (S-NTx), 
iPTH and 25(OH)D3 were estimated at baseline and concurrently with measuring BMD. 
BMD (g/cm²) was estimated in the lumbar spine using dual DEXA.


Result:The average of initial BMD (g/cm²) in all patients was 0.87±0.24, and the 
average of BMD in men was higher than that in women (0.96±0.25 vs 0.73±0.14, p<0.05). 
Initial BMD inversely correlated with hemodialysis span (p<0.01, r=-0.51). The bone loss 
rate in subgroup patients was 3.46 %/yrs. The bone loss rate in men was unexpectedly 
higher than that in women in contrast to initial BMD (0.96±0.25 vs 0.73±0.14, p<0.05). 
The immunosuppressive regimens did not correlate with bone loss. S-NTx was positively 
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correlate with bone loss rate (p<0.05, r=0.43). The bone loss rate of the patients with 
bisphosphonate was significantly less than that of patients with vitamin D (1.7±3.6 vs 
4.6±3.1 %/yrs, p<0.05).


Conclusion:S-NTx is a predictive marker for the bone loss in renal transplant 
patients.


We should have aggressive preventive therapy in the immediate posttransplantation 
period, especially in patients with high S-NTx.
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Immunosuppression Individualization Can Ameliorates Early Tubular 
Dysfunction in Renal Transplanted Patients with Improvement in Renal 
Function over Time  Rogerio Chinen,1 Niels Olsen S. Camara,2 Aparecido B. 
Pereira,1 Alvaro Pacheco-Silva.1  1Nephrology, Universidade Federal de São 
Paulo, São Paulo, SP, Brazil; 2Laboratorio de Imunobiologia de Transplante, 
Universidade de São Paulo, São Paulo, SP, Brazil.


We have demonstrated that uRBP can be a useful tool for early detection of tubular 
dysfunction in renal and cardiac transplant patients. Here, we aimed to demonstrate 
that this tubular dysfunction can be promptly reversed by an individualization of 
immunosuppression. We evaluated 200 stable renal transplanted patients that have 
cyclosporine (CsA) and azathioprine (Aza) as part of immunosuppressant arsenal. Renal 
dysfunction was determined with measurement of uRBP and we selected all patients 
with three consecutive abnormal levels (uRBP>0.400). 31 patients (15.5%) had tubular 
dysfunction with stable renal renal function (creat.1.68±0.30 mg/dL). Patients were 
randomized in 2 groups: no immunosuppression change (Group Aza, N=13 patients) or 
conversion from Aza to mycophenolic acid associated to CsA reduction, assuming blood 
levels between 50-75 ng/mL (Group MYC, N= 18 patients). Patients were followed up for 
one year. Statistical analysis was done in SPSS, considering p<0.05. There was no statistical 
differences between the 2 groups in pre transplant serum creatinine (AZA 1.55±0.28 mg/
dL vs MYC 1.67±0.33 mg/dL, p=0.265), pre CsA levels (Group AZA 106.85±36.64 ng/
mL vs MYC 132.11±52.32 ng/mL, p=0.125), pre uRBP (Group AZA 3.300±3.414 mg/L 
vs MYC 2.721±2.237 mg/L, p=0.600). Comparing creatinine, uRBP and CSA levels 
between the initial and the end of study, we observed an increased in serum creatinine 
(initial 1.54±0.28 vs final 1.80±0.44, p<0.0001) in Aza group. On the other hand, in MYC, 
we observed a decrease in creatinine (initial 1.67±0.33 mg/dLvs final 1.50±0.30 mg/dL, 
p<0.0001), uRBP (initial 2.721±2.238 mg/L vs final 1.114±0.974 mg/L, p=0.001) and CSA 
levels (initial 132.11±52.32 ng/mL vs final 53.61±20.22 ng/mL, p<0.0001).Early detection 
of tubular dysfunction and preventive immunosuppression modification (decreasing CsA 
levels and conversion from Aza to mycophenolic acid) can ameliorate tubular dysfunction 
and subsequently renal function in renal transplanted patients.


Disclosure of Financial Relationships: nothing to disclose


TH-PO990


Comparison of Rival Metabolic Syndrome Classifications Against 
Pathophysiological Markers in Renal Transplant Recipients  Adnan Sharif,1 
Vinod Ravindran,2 Gareth Dunseath,3 Steve Luzio,3 David R. Owens,3 Keshwar 
Baboolal.2  1Department of Nephrology and Transplantation, University 
Hospital Birmingham, Birmingham, West Midlands, United Kingdom; 2Renal 
and Transplant Unit, University Hospital of Wales, Cardiff, South Glamorgan, 
United Kingdom; 3Diabetes Research Unit, Llandough Hospital, Penarth, South 
Glamorgan, United Kingdom.


Introduction. Metabolic syndrome post-transplantation is associated with adverse 
patient and graft outcomes. Diagnostic controversy exists, with ATP III and IDF 
classifications differing in prerequisite requirement of central obesity (as per the latter). We 
compared the two classifications against putative pathophysiological mechanisms (insulin 
resistance, central obesity and sub-clinical inflammation) post-transplantation.


Methods. Retrospective analysis of metabolic investigations performed in renal 
transplant recipients. Mathematical model analysis of the frequently sampled, intravenous 
glucose tolerance test performed for insulin sensitivity (10-5min-1/U/mL). Waist/hip ratio 
utilized as surrogate for central obesity and C-reactive protein (mg/L) for sub-clinical 
inflammation. Clinical/biochemical parameters were also assessed. Metabolic syndrome 
classified by both ATP III and IDF criteria. Statistical analysis performed with SPSS 
software version 14.


Results. 96 sets of metabolic investigations were analysed (from cohort of 58 renal 
transplant recipients). 59% of the study cohort was classed with metabolic syndrome using 
ATP III criteria, but only 43% using IDF criteria. IDF classified recipients were more likely 
to have insulin resistance (3.7 vs. 4.9, p = 0.034), raised waist/hip ratio (0.96 vs. 0.88, p 
< 0.001) and elevated C-reactive protein (7.2 vs. 2.9, p = 0.004) than those without the 
syndrome. Using ATP III criteria, there was a significant association with waist/hip ratio 
alone (syndrome vs. no syndrome, 0.95 vs. 0.86, p < 0.001). Recipients with IDF classified 
metabolic syndrome had a significantly lower estimated GFR (ml/min) compared to those 
without (61.8 vs. 73.6, p = 0.015).


Conclusions. The IDF classified metabolic syndrome is superior to ATP III classification 
for association with pathophysiological mechanisms post-transplantation.
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The Role of Matrix-Gla-Protein, Fetuin and Osteopontin in Calcification 
of Renal Allografts  Johan M. Lorenzen,1 Verena Broecker,2 Irina Scheffner,1 
Hermann Haller,1 Wilfried Gwinner.1  1Internal Medicine, Nephrology, Hannover 
Medical School, Hannover, Germany; 2Pathology, Hannover Medical School, 
Hannover, Germany.


Background: Calcification of renal allografts is not uncommon in the first year after 
transplantation and is related to hyperparathyroidism. It is associated with an impaired long-
term outcome (Am J Transplant 2005;5:934-41). Aim of this study is to examine surrogate 
factors in blood and urine which are related to renal allograft calcification.


Methods: We analyzed blood and urine samples of 30 patients with and 30 patients 
without allograft calcification taken at 6 weeks, 3 and 6 months after transplantation. 
Analyses included serum and urine electrolytes, Matrix-Gla protein, fetuin, FGF-23 in 
serum/plasma and osteopontin (OPN) in urine. Patient demographical data, cold ischemia 
time, initial graft function and donor characteristics were comparable between the two 
groups.


Results: In patients with calcification, matrix-Gla protein levels were significantly 
higher (25%) at 6 weeks compared to control patients without calcification, but decreased 
thereafter, reaching levels that were 27.5% lower than that of the controls at 6 months. 
There was no difference in FGF-23 levels. Fetuin levels were higher in patients with 
calcification (16.2% at 6 weeks; p=0.021 and 22.9% at 3 months; p=0.06). Urinary OPN 
was considerably lower compared to the control group at 6 weeks after transplantation (by 
66.4%; p<0.001), but increased by 50.6%, reaching values 75.6% over the controls at 6 
months after transplantation.


Conclusion: The striking differences in serum Matrix-Gla-protein and fetuin, and 
urinary OPN point to an important involvement of these factors in the process of allograft 
calcification. We are therefore now analyzing these factors locally in the allograft using 
immunohistochemistry.
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Lifor Preservation Solution Mitigates Experimental Renal Ischemia-
Reperfusion Injury  Kevin R. Regner, Vani Nilakantan, Jordan P. Mortensen, 
Sarah M. White, Richard J. Roman.  Kidney Disease Center, Medical College 
of Wisconsin, Milwaukee, WI.


Delayed graft function (DGF) remains a common post-transplant complication and is 
an important risk factor for long term kidney allograft loss. Improved kidney preservation 
methods are needed to prevent DGF due to ischemia-reperfusion (IR) injury. Lifor is an 
artificial preservation solution comprised of nutrients, growth factors, and a non-protein 
oxygen and nutrient carrier. The current study aimed to compare the effectiveness of Lifor 
solution to University of Wisconsin solution (UW) in protecting rat kidneys from either cold 
or warm IR injury and to compare Lifor to UW as a preservation solution for cold storage 
of kidneys prior to transplantation. In a warm IR model, Lewis rat kidneys (n=5/group) 
were perfused in situ with either saline, UW, or Lifor for 45 min. Lifor perfusion resulted 
in significantly decreased serum creatinine, tubular necrosis, and tubular epithelial cell 
apoptosis at 24 hrs compared to saline or UW perfusion. To evaluate the effect of Lifor in a 
cold ischemia model, Lewis rats (n=3-5/group) underwent autotransplantation following 4 
hours of cold storage in saline, UW, or Lifor. All rats in the saline group died within 3 days. 
Survival and serum creatinine at 7 days did not differ between the Lifor and UW groups. 
Kidney tissue slices and NRK cells were used to further explore the protective effect of 
Lifor. Cold storage (4°C) for 2, 4, 8 or 24 hrs with Lifor or UW significantly decreased LDH 
release from kidney slices (n=6/group) or NRK cells in comparison to storage in saline or 
media. However, at 24 hrs there was a significant decrease in cleaved caspase-3 in Lifor 
stored slices compared to saline or UW stored slices. Hypoxia-reoxygenation of kidney 
slices in Lifor or UW also resulted in lower LDH release compared to saline. However, 
activation of caspase-3 following hypoxia-reoxygenation was attenuated only in Lifor 
slices. In summary, Lifor solution mitigates both warm and cold renal IR and may provide 
superior protection from renal tubular cell apoptosis compared UW.


Disclosure of Financial Relationships: nothing to disclose
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Drug Eluting Stent Usage in the Endovascular Management of Transplant 
Renal Artery Stenosis  Jasmeet Kaur, Frank Darras, Anil Mani, Edward P. 
Nord.  Nephrology, Cardiovascular Diseases and Transplantation, SUNY, 
Stony Brook, NY.


Transplant renal artery stenosis (TRAS) is an oft unrecognized and potentially reversible 
cause of hypertension, volume overload and allograft dysfunction in the renal transplant 
recipient. Definitive diagnosis and management of hemodynamically significant TRAS 
rests on the use of diagnostic angiography and appropriate endovascular intervention 
(EVI). We report herein our experience with the use of drug eluting stents (DES) for 
EVI to eligible transplant renal arteries with either reference vessel diameters (RVD) 
less than 5mm or restenotic disease. Nine patients were diagnosed with significant TRAS 
meeting these criteria and underwent EVI with placement of 15 DES for separate lesions. 
Demographics: 5 Caucasian, 2 African American, 2 Hispanic; male/female 5/4; age 53 
± 10 yrs; all recipients of deceased donor kidneys. All had undergone induction therapy 
with alemtuzemab (anti-CD52, Campath-1H), followed by rapid steroid withdrawal and 
maintenance immunotherapy with tacrolimus and mycophenolate mofetil. All patients 
underwent color duplex sonography with criteria for severe TRAS established prior to 
angiography. At time of angiography mean serum creatinine was 3.36 ± 0.45 mg/dl with 
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a mean blood pressure of 154/82 mm/Hg on 2-4 antihypertensive agents; 6/9 patients had 
significant pedal edema. Five patients had dual transplant renal arteries and two patients 
had restenotic disease. The immediate procedural success rate was 100% with 1 case of 
contrast induced nephropathy. Mean serum creatinine declined to 2.58 ± 0.28 mg/dl at about 
5±2 months post procedure with improvement in blood pressure control (mean 129/73 
mm/Hg). One restenosis occurred at 4 mths in a zotarolimus eluting stent, retreated with a 
sirolimus eluting stent. No stent thrombosis was reported in acute or long term follow up. 
Conclusions: 1. Development of TRAS within 2-6 months of transplant is readily amenable 
to angiography and EVI with placement of DES. 2. Successful stent placement results in 
rapid improvement in blood pressure control and allograft function with resolution of fluid 
overload. 3. Contrast induced nephropathy is uncommonly encountered.


Disclosure of Financial Relationships: nothing to disclose


TH-PO994


Cinacalcet and Biochemical Markers of Bone Remodeling in Persisting 
Hyperparathyroidism after Renal Transplantation  Anke Schwarz, Saskia 
Merkel, Holger Leitolf, Hermann Haller.  Nephrology and Endocrinology 
Department, Hannover Medical School, Germany.


Cinacalcet lowers parathyroid hormone (IPTH) and s-calcium in renal transplant 
patients; however, it’s effect on bone remodeling has to be shown.


We measured IPTH, calcium, phosphate, creatinine, bone-specific alkaline phophatase 
(bAP, immunoenzymetric assay), osteocalcin (chemiluminescence immunometric assay) and 
carboxy-terminal telopeptide (RIA) in serum as well as fractional excretion of calcium and 
phosphate in urine (FECa, FEPO4) in 35 renal transplant patients before and after cinacalcet 
therapy (30-60mg for 7.9±3.2 mos starting 4.7±4.6 yrs after transplantation).


Indication for cinacalcet therapy was persisting hyperparathyroidism and declining 
renal function as well as nephrocalcinosis in transplant biopsy (20 of 30 biopsied patients, 
67%). S-calcium decreased and s-phosphate increased significantly after cinacalcet 
therapy (2.6±0.2 vs 2.4±0.2, p=0.01; 1.0±0.3 vs 1.2±0.4, p=0.03, resp). PTH decreased 
and s-creatinine increased non-significantly. (392±261 vs 300±211pg/mL; 179±62 vs 
191±80µmol/L, resp). BAP increased significantly above the normal range (15±9 vs 
30±20µg/L, p=0.04, normal range 7-20), while osteocalcin and telopeptide remained 
unchanged within normal ranges (4.5±5.6 vs 3±2.9µg/L; 11.6±6 vs 12.8±8.6µg/L, resp). 
BAP correlated significantly with PTH before (not after) cinacalcet therapy (r=0.5, p=0.01) 
and not with s-creatinine. Telopeptide correlated with PTH and s-creatinine (r=0.6, p= 
0.001; r=0.5, p=0.01, resp). Osteocalcin did not correlate with any of the parameters. 
FECa increased and FEPO4 decreased, but without statistical significance (1.37±1.05% vs 
1.5±0.86%; 42.6±10.1% vs 39.4±11.6%, resp).


Decreasing s-calcium and increasing s-phosphate together with increasing BAP are 
signalizing a positive effect of cinacalcet on bone remodeling after renal transplantation, 
despite the fact that IPTH does not decrease significantly. If s-calcium and s-phosphate 
normalize and bone remodeling occurs, the pathogenetic role of a further elevation of 
IPTH has to be redefined. Telopeptide is no useful marker of bone remodeling after renal 
transplantation because of it’s correlation with renal function.


Disclosure of Financial Relationships: nothing to disclose
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Recurrent Urinary Tract Infections in Kidney Transplant Recipients: 
Vesicoureteral Reflux as a Cause  Kezia J. Ribeiro,1 Sadanand Palekar,1 
Bhargavi Tangirala,2 Swetha Jarugumilli.3  1Nephrology, Newark Beth Israel 
Medical Center, Newark, NJ; 2Medicine, New York College of Osteopathic 
Medicine-NYIT, Westbury, NY.


Background: Urinary tract infections (UTI) and/or urosepsis are significant causes 
of morbidity and allograft dysfunction in renal transplant recipients. The degree of 
immunosuppression, surgical interventions (urethral stents, cystoscopy etc), female sex 
and vesicoureteric reflux (VUR) are some of the risk factors. VUR is one of the commonly 
underestimated causes of UTI in these patients


Objective: To evaluate the prevalence of VUR as a cause of frequent UTI/urosepsis 
in renal transplant recipients at our transplant center and the outcome after corrective 
surgical intervention


Methods: We did a retrospective chart review of 388 renal transplant recipients at 
our center. Twenty one patients with history of recurrent UTI/urosepsis (which we have 
defined as 3 or more episodes in 1 year) were identified. This subset of patients(14 women 
and 7 men) had a mean age of 50 years and the mean duration on dialysis before renal 
transplantation was 3years. Most of these patients were on triple immunosuppression with 
mycophenolate mofetil, tacrolimus and prednisone. Voiding cystourethrogram [VCUG] was 
done in this cohort and 13 patients with VUR were identified. Grade I VUR was found 
in 2 patients, Grade II in 1 patient, Grade III and above in 10 patients, and in one patient 
the study was pending at the time of this study. All the 10 patients with grade 3 VUR and 
above underwent a corrective surgical procedure, either ureteroureterostomy or ureteral 
reimplantation. No complications were reported secondary to the surgery. The incidence 
and hospitalization secondary to UTI/urosepsis substantially decreased in patients who 
received surgical correction. Eight out of the 10 patients had no incidence of UTI within 
a 12 month follow up period.


Results: Vesicoureteric reflux is an important etiological factor for recurrent UTI/
urosepsis in post transplant recipients. Early identification and surgical correction of VUR 
substantially reduces morbidity, hospitalization, and possibly the incidence of allograft 
dysfunction.


Disclosure of Financial Relationships: nothing to disclose
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Recurrent Disease and Long-Term Outcome after Renal Transplantation 
in Patient with Membranous Nephropathy  Ankit Sakhuja,1 Louis Novoa-
Takara,1 Yong-Ran Zhu,2 Sundaram Hariharan.1  1Department of Medicine, 
Medical College of Wisconsin, Milwaukee, WI; 2Department of Transplant 
Surgery, Medical College of Wisconsin, Milwaukee, WI.


Purpose: The purpose of this study is to evaluate long-term outcome of ESRD patients 
with Membranous Nephropathy(MN) including rates of recurrence.


Methods: Recurrence of MN and long term renal transplant outcome on subjects 
with MN has not been well studied. We present our single center experience with renal 
transplantation in subjects with MN. They were followed till May 2009.


Results: From 1980-2006, a total of 2,613 renal transplants were performed at our 
center. There were 24 ESRD subjects with biopsy proven MN who had 26 transplants. 
Demographics were: 21(80%) were males, mean age at transplant 47.8 years and 16(61%) 
underwent DD transplants. They received varying immunosuppressive regimen over 27 
yrs.


During follow-up, recurrence of MN was diagnosed in 5 recipients (19%). Renal 
biopsies were performed for worsening renal function with proteinuria. Diagnosis of 
recurrence MN was based on typical renal histology findings in light microscopic, IF and 
EM examinations. The diagnosis of recurrence MN was made after a mean period of 36.3 
months(16-80 months) posttransplant. 9 grafts were lost -3 death and 6 graft failure. Patient 
deaths were due to cardiovascular in 2 and cancer in 1. Graft failures occurred due to 
Recurrent MN- 2, chronic rejection -2, vascular thrombosis -1 and primary non-function -1. 
Two graft failures due to recurrent MN occurred at 67 and 112 months post transplant. The 
actuarial kidney transplant survival in subjects with and without MN is shown below.


Conclusion: MN is an uncommon cause of ESRD with recurrence rate of 19%. 
Irreversible graft failure was seen in 40% of patients with recurrence. Excellent long-term 
graft survival was observed in ESRD patients with MN.


Disclosure of Financial Relationships: nothing to disclose
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GFR Estimating Models in Kidney Transplant Recipients on Steroid Free 
Immunosuppression  Aleksandra Kukla,1 Meghan Sebasky,1 Bert Kasiske,1 
Arthur Matas,2 Hassan Ibrahim.1  1Medicine, University of Minnesota, 
Minneapolis, MN; 2Surgery, University of Minnesota, Minneapolis, MN.


The optimal model for estimating GFR in kidney transplant recipients on steroid free 
immunosuppression has not been established.


Methods:
Iothalamate GFR was measured in 152 subjects; 113 kidney transplant recipients on 


steroid free and 39 recipients on steroid maintenance immunosuppression. Serum creatinine 
was calibrated against a reference laboratory and the isotope-dilution mass spectroscopy 
(IDMS) standardized creatinine was used. GFR was estimated (eGFR) using the Cockcroft-
Gault equation; eGFRCG, the Mayo Clinic equation; eGFRMC, and the MDRD study 
equation; eGFRMDRD. The bias, relative accuracy, precision and the ability of these three 
models to correctly identify those with GFR < 60 mL/min/1.73m2 was studied.


Results:
Iothalamate GFR (iGFR) in recipients not receiving steroids was 55.5 ±17.0 mL/


min/1.73m2 and 58.3±17.1 in those on steroids. All models overestimated true GFR. 
eGFRCG overestimated iGFR by 1.3±15.2 mL/min/ 1.73m2 and was within 30% of iGFR 
in 80.5% of the time. eGFRMC overestimated iGFR by 11.7±16.7 mL/min/1.73m2 and 
was within 30% of iGFR in 62% of cases. eGFRMDRD overestimated iGFR by 7.6±16.0 
mL/min/ 1.73m2 and was within 30% of iGFR in 73.5% of the time. eGFRCG had the best 
ability to predict GFR < 60 mL/min/1.73m2 and precision was similar for the 3 models. 
Comparable results were seen in the recipients maintained on steroids in whom eGFRCG 
also had the least bias and highest accuracy.
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Conclusions:
GFR estimating models overestimate measured GFR, are equally precise but eGFRCG 


is the least biased and most accurate model in renal transplant recipients regardless of 
whether they were on steroid maintenance or not.
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Impairing Effects of Cyclosporine and Tacrolimus on Insulin Secretion 
and Transcriptional Regulation in Rat beta-Cells  Lara Aygen Øzbay,1 Ole 
Schmitz,2 Jan Carstens,3 Kaj A. Jørgensen,1 Jørgen Rungby.2  1Department of 
Nephrology, Århus University Hospital, Skejby, Århus, Denmark; 2Department of 
Pharmacology, Århus University, Århus, Denmark; 3Department of Nephrology, 
Odense University Hospital, Odense, Denmark.


Introducing the calcineurin inhibitors cyclosporine (CsA) and tacrolimus (Tac) into the 
field of transplantation has improved the outcome of organ transplants, but complications 
such as post-transplantation diabetes mellitus (PTDM) cause morbidity and impairment 
of survival rates. The pathogenic mechanisms behind PTDM and the contribution of each 
calcineurin inhibitor remain controversial.


To elucidate these mechanisms further we incubated rat beta cells at low (3.3-6.6mM) 
and high (16.7mM) glucose concentrations, while exposing them to various amounts of CsA 
(0.1–10µM), Tac (0.01-0.2µM) and vehicle for 6 and 24 hours. Our aim was to measure 
insulin output, calcineurin phosphatase activity and transcriptional markers involved in 
beta-cell function.


Both drugs primarily impaired insulin secretion while insulin content remained 
unaltered. Tac was able to inhibit basal (p<0.05) but not glucose stimulated insulin 
secretion after 6 hours of exposure, however after 24 hours both agents equally inhibited 
basal and stimulated (p<0.05) insulin secretion. Calcineurin activity was decreased by both 
drugs during all conditions. On the other hand only CsA yielded alterations in calcineurin 
mRNA, yet both drugs decreased NFATc2 mRNA levels. Higher doses of CsA tended to 
increase expression levels of apoptosis associated genes Bax/Bcl2, as well as SREBP1c, a 
transcription factor thought to suppress genes essential for beta-cell function and possibly 
induce insulin resistance. Expression levels of insulin, NFATc1, -c3 and -c4 were not 
decreased by either drug.


We found an augmented acute diabetogenic effect of Tac in comparison to CsA, however 
prolonged exposure revealed similar effects for both drugs. The observed diminished insulin 
output was mirrored by decreased calcineurin activity, yet multiple pathways are possibly 
involved. Although both drugs were similar in their diabetogenicity, CsA had more negative 
impact on transcriptional markers essential for beta-cell function.
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Sirolimus-Induced Anemia and Microcytosis Are Common Despite 
Improved Renal Function, and Correlate with Trough Blood Sirolimus 
Levels  David J. Goldsmith,1 Sophia Sofroniadou,1 Theodoros Kassimatis,1 Iain 
MacPhee,3 Caroline Burdon,3 Marisa Aguera,2 Maria Dolores,2 Iain Macdougall.4  
1Kidney Transplantation, Guy’s and St Thomas’ Hospitals, London, United 
Kingdom; 2Transplant Unit, Universitario Reina Sofia, Cordoba, Spain; 
3Transplantation, St George’s Hospital, London, United Kingdom; 4Nephrology, 
King’s College Hospital, London, United Kingdom.


We studied the effect of Sirolimus (SRL) on blood parameters in transplantation. At 
1 month before start of SRL (-1), 1 month on SRL (1), 3 months on SRL(3), 6 months on 
SRL(6), 12 months on SRL (12), 24 months on SRL (24) clinical and biochemical indices 
were collected. Anemia was defined as hemoglobin (Hb) < 13g/dl in males and < 12 g/dl 
in females,or use of erythropoiesis stimulating agents (ESA). Microcytosis was defined as 
MCV < 80 femtoliters (fl). 12 hour trough SRL levels were determined by Tandem Mass 
Spectroscopy (LC-MS/MS).eGFR was calculated using MDRD equation.


Results:134 kidney and kidney-pancreas patients taking 3 or more months of sirolimus 
at three centres between 2001 and 2009 were studied. 91 male 43 female with a mean age 
49.6 ±14.5 years. Mean time from transplantation was 98.8±67.1 months, mean time from 
transplantation to SRL was 51.5±70 months and mean time on SRL Rx was 42.7±30.2 
months. % of anemic patients increased from 66.7% at (-1) to 69.2% at (1) and 70.7% 
at (3) but then declined to 48.1% at (24) months respectively. The use of ESA rose from 
17.5% at (-1) to 22.6% at (1) and 28.2% at (6) and (12) months.


Mean MCV declined from 90.6 at time point (-1) to 84.5 at (3), 81.6 at (12) and 81.9 
at (24) (all p<0.001) whereas % of microcytic patients rose from 3.2% at time point (-1) to 
7.1% at (1),13.1% at (3),29.8% at (6) 36.3% at (12) and 37.8% at (24). Mean eGFR increased 
from 35.3 ml/min/1.73m² from SRL (-1) to 42.1 ml/min/1.73m² at (24) (p=0.03).


A significant association was demonstrated between SRL levels and dMCV at all time 
points (3)(p=0.002),(6)(p=0.011), (12)(p<0.001) and (24)(p=0.001).


Conclusion:The use of sirolimus in transplant patients is linked to microcytosis 
and increased ESA use despite GFR improvement.The microcytosis is a dose-related 
phenomenon correlated with SRL levels.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1000


Pretransplant Predictors of Posttransplant New Onset Diabetes Mellitus 
after Kidney Transplantation: Pilot Study  Harini A. Chakkera,1 Donal J. 
Sexton,1 Raymond L. Heilman,1 Marek J. Mazur,1 Khaled Hamawi,1 David 
Mulligan,1 Kunam Reddy,1 Adyr Moss,1 Kirstin Mekeel,1 William Knowler.2  
1Transplantation, Mayo Clinic, Arizona; 2NIH NIDDK, AZ.


Background: New onset diabetes mellitus after kidney transplantation (NODAT) has 
a 15-25% cumulative incidence at 1-year post-transplant (tx) with significant negative 
impact on graft and patient survival, health care costs and quality of life. Determining 
risk factors prior to tx on the future development of NODAT might lead to clinical 
interventions including immunosuppression modification and lifestyle changes to reduce 
incidence of NODAT.


Methods: Prospective study to assess whether pre-tx 2 hour oral glucose tolerance test 
(OGTT) and anthropometric measures (BMI and waist circumference) in non-diabetic tx 
recipients predicts development of NODAT (defined by ADA criteria for diabetes) within 
1 year post-tx.


Results: The cohort consisted of 40 patients, 17% (7) of whom developed NODAT. 
There was no significant differences in age, gender, racial distribution, pre-tx BMI, pre-tx 
lipid panel among the 2 groups.
Results of univariate logistic regression analyses on future NODAT
Variable Odds ratio ( 95% CI)* p value
Pretx BMI 1.07 (0.94 -1.20) 0.32
Pretx fasting glucose 2.26 (0.96-5.3) 0.06
Pretx 2hr glucose 3.7 (1.3-10.2) 0.01
Pretx waist circumference 1.05 (0.99 -1.1) 0.11
* per 1 SD increase 


Based on this sample with limited power, only the 2 hour glucose from the OGTT 
done pre-tx achieved strict statistical significance (P=0.01) with increased likelihood of 
NODAT for patients with higher 2 hour glucose measurements. In the subgroup with BMI 
<30, the odds ratio for 2 hour glucose per 1 SD increase was 5.37 (P=0.04, 95% CI 1.11 
to 25.88) indicating that the 2 hour serum glucose was significant even in a subgroup with 
BMI <30 Kg/m2.


Conclusion: This pilot study demonstrates that simple measures from OGTT done pre-
tx are good predictors of future development of NODAT. Larger studies will be needed to 
confirm this pilot data. If we are truly able to predict NODAT with simple laboratory tests 
pre-tx, this will have widespread implication on clinical management.
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NODAT after Alemtuzumab Induction and Tacrolimus Monotherapy in 
Renal Transplantation  K. Chan, C. Lawrence, R. Charif, TDH Cairns, N. 
Duncan, J. Galliford, D. Goodall, A. McLean, A. Palmer, D. Taube.  West London 
Renal and Transplant Centre, Hammersmith Hospital, London.


The DIRECT study reported a 33.6% incidence of glucose intolerance and a 16.8% 
incidence of new onset diabetes after transplantation [NODAT] at 6 months in patients 
receiving Tacrolimus [Tac] and steroids. We observed a 20% incidence of NODAT at 
12 months in our own patient group receiving Tac and steroids and developed a steroid 
sparing regime with Alemtuzumab induction and low dose Tac monotherapy without 
Mycophenolate Mofetil [MMF].


400 patients [161f, 239m; 182 DD, 218LD; 203 Caucasian, 46 Afro Caribbean, 
125 South Asian, and 26 “other” ethnicity patients, mean age 46.9+12.9 years; follow 
up 22.5+15.7 months] received Alemtuzumab [30mg] induction and reduced dose Tac 
[0.1mg/kg daily; target trough level: 5-8ng/ml] monotherapy and only a week of steroids 
post transplant. Rejection was diagnosed by allograft biopsy and treatment included the 
addition of steroids and MMF.


NODAT was defined as the de novo use of oral hypoglycaemics and or insulin.
1 and 4 year patient survival was 99.4 and 97.0%. Allograft survival [censored for 


death with function] was 96.1% and 93.6% at 1 and 4 years. 1, 2, 3 and 4 year NODAT free 
survival was 93.2%, 89.7%, 89.0% and 89.0%. Multivariate analysis shows use of steroids 
for rejection [OR: 4.3 95% CI(1.5,12.6) p=0.008] and ethnicity [Afro Caribbean OR:12.3 
95%CI(3.2,47.1) p<0.001, South Asian OR: 8.3 95% CI(2.5, 30.3) p=0.001] are associated 
with a high risk of developing NODAT. Post transplant weight gain has little impact on 
NODAT risk [per kg weight gain OR: 1.0 95% CI(0.93,1.13) p=0.561]


This study shows that the use of Alemtuzumab induction with low dose Tac delivers 
excellent clinical outcomes with a low incidence of NODAT. NODAT is associated with 
the use of prednisolone and ethnicity.
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A Single Center Survey of Post Transplant Cancer  Brahm S. Vasudev, 
Barbara Bresnahan, Ehab Saad, Nardalyn Johnson, Sundaram Hariharan.  
MCW.


INTRODUCTION: Prolong waiting time for renal transplantation, increase in 
the average age of the recipients, decreased acute rejection rates due to use of potent 
immunosuppressives and improving long-term transplant survival have raised concerns 
regarding post-transplant cancer.


METHODS: 540 kidney/KP transplant recipients from either living-donor or deceased-
donors, first or retransplants were surveyed face to face as well as their charts were reviewed 
for pre and post transplant variables as well as cancer details.
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RESULTS: Of the transplant patients that were interviewed 59% were men and 41% 
women. 68% of patients were caucasians, 24% African-Americans and 8% others. The 
overall incidence of post transplant cancer was 24% and 5.5% patients had history of cancer 
prior to transplantation. See table 1 for demographics of patients with and without post 
transplant cancer. There was no statistical difference between the tro groups.


PATIENTS WITH POST  
TRANSPLANT CANCER


PATIENTS WITHOUT POST  
TRANSPLANT CANCER


Mean age at the time of transplant 45 years 46 years
Gender (M/F) 38% / 62% 40% / 60%
Race (C/AA/O) 89% / 8% / 3% 62% / 27% / 11%
Organ source (DD / Living / Both) 52% / 42% / 6% 59% / 39% / 2%
Smoking history (Past or current) 58% 53%
Family History of Cancer in:
Father 24% 25%
Mother 27% 21%
Brothers 10% 8%
Sisters 20% 12%
Demographics of patients with and without post transplant cancer


There were a total of 154 cancers in 130 patients with post transplant cancer. Skin 
cancer was the most common cancer post transplantation (107 cases) and 97% of these cases 
occured in caucasians. The overall incidence of skin cancer was 30% among the caucasians. 
There were a total of 32 solid organ cancers with a incidence of 6.5% in caucasians and 7.5 
% in African-Americans. There were a total of 11 cases of PTLD with 9/11 (81%) cases 
occuring in caucasians. The incidence of PTLD was 2.5% in caucasians.


CONCLUSION: Transplant recipients are at increased risk of skin cancer. There was 
no significant difference in the smoking history between patients with and without post 
transplant cancer. Patients with post transplant cancer did not seem to have increased history 
of cancer in their immediate family members.
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Renal Allograft Survival after Post Transplant Lymphoproliferative 
Disorder  Muir Morton, Maria Marco, Ian Roberts, Kate Ryan, Michael Picton.  
Renal Medicine, Manchester Royal Infirmary, United Kingdom.


Purpose: Post transplant lymphoproliferative disorder (PTLD) is a serious condition 
with poor 5 year outcomes. Treatment involves stepwise reduction of immunosuppression 
and chemotherapy. This study was based on a comprehensive review of 69 cases presenting 
in 4012 adult renal transplant recipients in a single UK centre. Analysis was made of factors 
affecting patient and graft outcomes.


Methods: Patients were identified from the pathology databases at Manchester Royal 
and regional transplant referral centres. Medical notes, histological and radiological reports 
were obtained for each case.


Results: Overall incidence of PTLD was 1.7%. Mean age at diagnosis was 46 years 
and 72% male. Mean time from transplantation to diagnosis was 74 months with most 
cases (82%) presenting late (>1year). The majority of disease was monomorphic (47%) 
and EBV positive (76%). Patient survival was 68%, 60% and 58% at 1, 5 and 10 years. 
40% non survivors died within 1 month of diagnosis and 70% within 1 year. 81% of 
those who survived to 1 year were alive at 10 years. Poor prognosis was found in those 
with raised LDH (p=0.0100), early disease and involvement of lung and GI tract. Death 
censored graft survival was excellent at 97%, 88% and 84% at 6 months, 5 years and 10 
years post diagnosis. Mean creatinine (µmol/l) was not significantly different at 6 months 
pre diagnosis (150), diagnosis (178), 1 month (154), 6 months 158 and 1 year (162) post 
diagnosis. Maintenance immunosuppression following complete remission included CNI 
monotherapy 33%, Azathioprine and prednisolone 26%, CNI and prednisolone 26%. 
Graft losses (n=5/32) were seen in those with mean younger age 33:45 years (p=0.0408), 
higher creatinines at diagnosis 253:149 µmol/l and shorter time from transplantation to 
diagnosis 50:96 months.


Conclusion: Use of prognostic markers to identify high risk patients is needed at 
diagnosis to guide management and aim to reduce the early loss of life. In view of the 
excellent late graft survival earlier more aggressive immunosuppressive reduction or 
withdrawal may be warranted, perhaps with greater allograft loss, to try and improve 
patient survival.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1004


Long-Term Renal Allograft Function and Survival in Children: A Single 
Center Experience  Jayanthi Chandar,1 Samina Muneeruddin,1 Carolyn L. 
Abitbol,1 Wacharee Seeherunvong,1 Gaetano Ciancio,2 George Burke,2 Gaston 
Zilleruelo.1  1Division of Pediatric Nephrology, University of Miami, Miami, 
Fl; 2Department of Surgery, division of Transplantation, University of Miami, 
Miami, FL.


Background: Survival of kidney transplants is limited by multiple factors leading to 
allograft dysfunction.


Objective: This study was undertaken, to evaluate our center’s long-term experience 
on trends in renal function in children with kidney transplants and to assess the factors 
affecting graft survival. A retrospective chart review was performed in children who received 
kidney transplants from 1985 to 2005 with a minimum follow up of 3 years. Glomerular 
filtration rate was estimated (eGFR) by the Schwartz formula at 10 days and at 1,2,3,5,7, 
10, 15 and 20 years.


Methods: During the study period, 124 kidney transplants were performed with 82 
(66%) from living related donors (LRD). Mean age at transplant was 10.2±4.9 years (range 
1.4 to 17.5 years). There was a 52% decline in eGFR at the end of the first post-transplant 


year in allografts with <5 year survival, and 24% decline in those that had >5 year and < 
15 year survival, and 11% decline in surviving allografts with continued follow up (p< 
0.001, 0.006, and 0.02 respectively). Graft survival was better in LRDs and in children 
transplanted at < 5 years of age (p =0.02). Black race and DDKT conferred a significant 
risk for graft loss (p<0.029; OR: 6.7; 95% CI: 1.3-34).


*p<0.05 different from lost LRD; ♦ p<0.01 different from all lost grafts.
Conclusions: The rate of decline in GFR at one year post-transplant, age at transplant, 


and recipient race are important predictors of graft survival.
Disclosure of Financial Relationships: nothing to disclose


TH-PO1005


New Onset Diabetes after Transplantation (NODAT): Assessing the Risk 
Factors in Steroid Based and Steroid Free Immunosuppression (IS)  Shikha 
Mehta, Hasan Khamash, Roslyn Mannon, Robert Gaston.  Medicine\Nephrology, 
University of Alabama at Birmingham.


NODAT is associated with decreased graft function and increased morbidity and 
mortality. We retrospectively analyzed incidence of and risk factors for NODAT in steroid 
based and steroid free IS at our center. 994 patients underwent KTx at UAB between 
1/1/2005 and 5/30/2008. After excluding those with preexisting DM, multiorgan transplants, 
and patients lost to follow up (424), 570 patients were studied for 1 year after KTx. NODAT 
was defined as clinical diagnosis in the patients’ records or the presence of hypoglycemic 
agents in the medication list. Antihypertensive (anti-HTN) exposure was considered present 
if the agents were administered for at least 1 month prior to diagnosis of NODAT.


Results: Of 570 patients, 380 received steroid-based protocol (antibody induction, 
Tac or CsA, MMF, steroids) and 190 patients were on steroid-free protocol (alemtuzumab 
induction, Tac, MMF). Incidence of NODAT was higher in the steroid IS group (13.4%) 
compared to steroid free group (5.2% p=.002).


All OR(CI) Steroid Free OR(CI) Steroids OR(CI)
Age 1.04(1.01-1.04)* 1.03(.98-1.09) 1.04(1.02-1.07)*
TAC 1.9(.7-4.8) 0 2.4(.9-6.3)**
Anti-HTN 10(1.4-74)* 2.2(.3-17.7) ∞*
*p<.05 **P=.05


In our overall cohort, gender, donor source, African Americans, retransplants, and 
hepatitis C infection were not significant risk factors for NODAT. By multivariate analysis, 
only age and the use of anti-HTN defined significant risks. In the steroid group, age, TAC, 
and anti-HTN use increased risk.


Conclusions: Steroid free IS decreases the risk of NODAT in the first year posttransplant. 
Age, TAC use and the number of anti-HTN used increased the risk in the steroid based 
group. Previously recognized risk factors for NODAT play a less significant role in patients 
receiving steroid-free IS.


Disclosure of Financial Relationships: nothing to disclose
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Mild Presentation of Novel Swine-Origin Influenza A (H1N1) Virus in Four 
High Risk Pediatric Renal Transplant Recipients within a High Prevalence 
Region  Alejandro Quiroga, Rebecca Pellet Madan, Amy Lu, Marcela Del Rio, 
Robert Woroniecki.  Montefiore Childrens Hospital, Bronx, NY.


Widespread community transmission of a novel swine-origin influenza A (H1N1) 
(S-OIV) persists in New York City. Pediatric transplant recipients may be vulnerable to 
severe disease and to the subsequent risks of acute rejection. Methods: We describe 4 cases 
of suspected S-OIV in high risk pediatric renal transplant recipients at a single institution, 
in May and June of 2009. Results: Case 1 is a 13 yo with ESKD secondary to FSGS, status 
post second cadaveric kidney transplant (CKT). On day 13 post transplant she was admitted 
with Pseudomonas urosepsis. 5 days later she developed mild respiratory symptoms. Nasal 
rapid antigen testing (RA) was positive for influenza A. Case 2 is an 18 yo with ESKD 
due to renal dysplasia, status post third CKT. On day 14 post transplant she developed 
fever, and RA confirmed influenza A. Case 3 is a 4 yo with ESKD due to ARPKD with 
pancytopenia, status post living donor renal transplant. He was admitted with respiratory 
symptoms, fever, and positive influenza A RA 4 months post post transplant. Case 4 is a 
4 yo with ESKD secondary to PUV, status post CKT. 7 months post transplant, he was 
admitted with respiratory symptoms and fever and was diagnosed with influenza A by RA. 
The first 3 cases received oseltamivir and rimantidine as empiric therapy for both S-OIV 
and seasonal H3N2 influenza. Case 4 was managed with oseltamivir only. Confirmatory 
S-OIV strain typing by RT-PCR is pending for all patients. However 93% of influenza 
specimens received by the NYC Dept. of Health in June 2009 were confirmed as S-OIV, 
suggesting the likelihood of this strain in our 4 patients. All 4 patients currently have stable 
renal function. Conclusion: Suspected S-OIV resulted in mild disease in 4 pediatric renal 
transplant recipients during a community-wide outbreak. This report represents only a 
small cohort, and viral typing and follow up studies are pending, but the results suggest 
that S-OIV may be managed in a similar fashion to seasonal influenza with early diagnosis, 
close clinical observation, and therapy with a single antiviral agent.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1007


Longitudinal Analysis of Interstitial Fibrosis by Automatic Quantification 
in Sequential Routine Renal Biopsies after Transplantation  Aude Servais,1 
Vannary Meas Yedid,4 Franck Martinez,1 Laure-Hélène Noël,2 Clarisse Panterne,3 
Henri Kreis,1 Julien Züber,1 Marc-Olivier Timsit,1 Christophe Legendre,1 Jean-
Christophe Olivo-Marin,4 Eric Thervet.1  1Transplantation, Necker Hospital, 
Paris, France; 2Necker Hospital, Paris, France; 3Centaure; 4Institut Pasteur, 
Paris, France.


Renal interstitial fibrosis (IF) is the main histopathological feature of chronic allograft 
injury (CAI). It is currently assessed by semi-quantitative analysis, but automatic color 
image analysis is more reliable and reproducible. The aim of this study was to measure 
quantitative IF on sequential routine renal biopsies (RB) at day 0 (D0), month (M) 3 and 
M12 post transplantation.


We analyzed RB from 141 patients transplanted from deceased donors. For each biopsy, 
a cortical section was imaged and analyzed by a program of color segmentation imaging 
which automatically extracts green color areas characteristic of IF. Renal capsule, tubular 
basement membranes and sclerotic glomeruli are automatically excluded from analysis. 
Clinical and biological data between D0 and M24 were collected including glomerular 
filtration rate (GFR) by MDRD.


Mean IF score was 18.7±9.4% at D0, 27.4±10.5% at M3 and 33.7±11.0% at M12. We 
observed a progression of 8.7% from D0 to M3 and of 6.3% from M3 to M12. Between 
D0 and M3, 48% of biopsies worsen (≥10%) and 44% remain stable whereas between M3 
and M12 40% worsen and 50% remain stable. 35% of patients who get worse during the 
first period keep worsening during the second period whereas 60% of patients who are 
stable initially remain stable. Mean GFR at M12 was 56.7±19.2 ml/min/1.73 m² which 
represents a 1.3 ml/min decrease between M3 and M12. At M24 GFR was 52.2 ±18.6 ml/
min which represents a decrease of 2.9 ml/min since M12. Interestingly, we observed a 
significant correlation between IF evolution between M3 and M12 and renal function at 
M24 (P=0.039).


Significant IF scores are already present before transplantation, and worsen during 
the first year afterwards. This evolution is different among patients with 40 % remaining 
stable. Progression may be detected and quantified by automatic image analysis and is 
predictive 2-year allograft function.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1008


Analysis of B-Lymphocytes and Plasma Cells and Its Relationship with 
the Capillary C4d Deposition in Renal Allograft Biopsies  Hugo Ludovico-
Martins,1 Cleonice Silva,1 Dino Martini,2 Walcy R. Teodoro,3 Irene L. Noronha.1,2  
1Cellular and Molecular Nephrology Laboratory, University of São Paulo, 
Brazil; 2Beneficência Portuguesa Hospital, Brazil; 3Rheumatology Division, 
University of São Paulo, Brazil.


The involvement of B-lymphocytes in the allograft rejection process may be of 
relevance. Capillary C4d deposition has been recognized as a marker of antibody-mediated 
rejection. Although it is well know that B-cells are antibody producing cells, the association 
of B cells and the capillary C4d is not yet clear.


The aim of this study was to analyze and quantify B-lymphocytes and plasma cells in 
renal allograft biopsies and its correlation with the capillary C4d deposition.


This study included 41 biopsies (paraffin and cryostat) of renal transplant patients. 
The biopsies were classified into 3 groups: no rejection (n=4), acute rejection (AR, n=12), 
and chronic allograft nephropathy (CAN, n=25). Mature B cells (CD20+) and plasma cells 
(CD138+) were evaluated by immunohistochemistry (paraffin sections). C4d was evaluated 
by immunofluorescence (cryostat sections). Results are presented as mean ± SEM.


No CD20+ cells were detected in cases without evidence of rejection. In contrast, 
a significant number of CD20+ cells were identified in AR and CAN cases (129±53 vs 
60±24 cells/mm2, respectively; p=0.03). Similar results were observed analyzing the 
CD138+ expression (22±12 vs 18±12 cells/mm2, AR and CAN cases respectively). In AR 
cases, the number of CD20+ and CD138+ cells was higher in AR Banf II compared to AR 
Banff I (CD20+: 164±77 vs 58±18 cells/mm2, respectively; CD138+: 49±17 vs 3±1 cells/
mm2, respectively).
Table 1


CD20 (B lymphocytes) CD138 (plasma cells) CD138/CD20 rate
C4d (-) 26±7 4±1 5%
C4d (+) 155±53∗ 46±22∗ 27%
∗ p=0.001 vs C4d (-) 


The analysis of CD20, CD138 and C4d in renal allograft biopsies showed a striking 
association between the number of mature B cells and plasma cells with capillary C4d 
deposition (table 1).


Conclusion. The striking number of B-Lymphocytes and plasma cells in C4d+ renal 
allograft biopsies suggests that these antibody producing cells may play a role in the in situ 
complement activation and deposition of capillary C4d in the kidney graft.


Disclosure of Financial Relationships: nothing to disclose
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10 Years of Steroid Sparing in Renal Transplantation  K. Chan, M. 
Loucaidou, A. McLean, TDH Cairns, H. T. Cook, C. Roufosse, N. Duncan, A. 
Palmer, D. Taube.  West London Renal and Transplant Centre, Hammersmith 
Hospital, London, United Kingdom.


Steroid sparing [SS] protocols are associated with more rejection in high risk groups 
but a lower incidence of new onset diabetes after transplantation [NODAT], weight gain 
and hypertriglyceridaemia. Whilst there are several medium term [> 5 years post transplant] 
favourable reports of SS protocols, there are few long term studies which in particular 
address the issue of late allograft dysfunction due to rejection.


We have used a SS protocol since 2000 and in this study report the outcome of 
723 patients [434m, 289f, 365DD, 358LD; mean age 46.2+12.7yrs; mean follow up 
35.0+27.2months]. All patients received 0.5 gms methyl prednisolone iv at the time of 
transplantation followed by prednisolone 1mg/kg/day for 3 days, reduced to 0.5mg/kg/day 
for 4 days and then stopped. Steroids were only reintroduced to treat rejection. 619/723 
[85.6%] patients received CD25 or CD52 monoclonal antibody induction and all patients 
were treated with a Tacrolimus based immunosuppressive regime. Allograft rejection was 
diagnosed by biopsy.


Patient survival at 1, 5 and 10 years was 98.9%, 95.7% and 94.1%. Allograft survival 
[censored for death with function] at 1, 5 and 10 years was 95.3%, 90.6% and 84.4%. 
Allograft function at 1, 5 and 10 years was stable [MDRD eGFR (ml/min/1.73m2) 52.8±16.3, 
48.8±15.1 and 55.3±14.4; Allograft function changed at an average of 0.06 ml/min/1.73m2 
per year 95% CI (-0.32, 0.44), p=0.760; Hierarchical Longitudinal Model]


Rejection free survival at 1, 5 and 10 years was 83.9%, 77.3% and 76.5%. Incidence 
of calcineurin inhibitor [CNI] toxicity remains low with a 10 year CNI toxicity free 
survival of 88.2%.


NODAT free survival in the group of patients not receiving steroids was 94.4%, 89.6%% 
and 88.4% compared with the group of patients receiving steroids for rejection, 91.6%, 
79.8% and 79.8% at 1, 5 and 10 years [HR 1.8, 95% CI: (1.01,3.37); p = 0.047]


This long term study shows that our SS regime is associated with excellent allograft 
survival, a low incidence of late rejection, stable allograft function and a low rate of 
NODAT.


Disclosure of Financial Relationships: nothing to disclose
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Cyclosporin- Versus Tacrolimus-Based Immunosuppression after Lung 
Transplantation: Effects on Renal Risk  M. E. Hellemons, SJL Bakker, E. 
A. M. Verschuuren, M. E. Erasmus, D. Postmus, H. L. Hillege, G. J. Navis, W. 
van der Bij.  UMCG, Netherlands.


Renal failure is an important complication of lung transplantation (LTx), with 
calcineurin-inhibitor (CNI) toxicity as major contributor. We aimed to analyze whether 
differences in renal toxicity exist between different CNI-based regimens after LTx.


All 340 primary adult LTx recipients (age 45±12, 50.3% male 71.8% bilateral LTx) 
transplanted between 1990-2008 in our center were evaluated. Standard immunosuppression 
consisted of 3 consecutive CNI-based regimens: cyclosporine (CsA, 156) between 1990-
2001, tacrolimus (Tac, n=54) between 2001-2004 and tacrolimus with lower postoperative 
target levels (Tac-low, n= 130) between 2004-2008. Time to doubling of serum creatinine 
(SCr) was the primary endpoint, as analysed by Kaplan Meier and Cox-regression analysis, 
censoring for death and CNI-switch.


Before LTx, mean SCr was 79±18 µmol/L. Mean follow-up after LTx was 4.6±2.3 
years, with survival rates of 79% and 40% at 1 and 5 yrs resp. Cumulative incidence of 
doubling of SCr after 1 and 5 yrs was 35% and 65% resp. (Fig. 1). In multivariate analysis 
Tac-low compared to CsA was associated with a lower risk of doubling of SCr (HR=0.50 
[0.33-0.77], P=0.002), independent of baseline differences between the cohorts (age, 
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hypertension, BMI) and potential confounders (pulmonary diagnosis, type of transplantation, 
pre-LTx SCr). The same trend was present for Tac, but this result did not reach significance 
(HR=0.65 [0.39-1.08], P=0.09). The efficacy of CNI-regimens on long-term survival and 
pulmonary function was at least equivalent.


These data, albeit based on historical cohorts, support the assumption that an 
immunosuppressive regimen based on tacrolimus, particularly with low post-operative target 
levels, is associated with less renal function decline after LTx, with preserved efficacy.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1011


Better Efficacy and Similar Safety of an Initially Intensified Mycophenolate 
Dosing Regimen in Renal Transplant Recipients  Klemens Budde,1 Wolfgang 
Arns,2 Petra Glander,1 Claudia Sommerer,3 Tofan Ariatabar,2 Eva-Maria Vogel,4 
Wolfgang Fischer,4 Martin Zeier.3  1University Hospital Charité, Berlin; 
2Transplantationszentrum, Koeln-Merheim; 3Nierenzentrum University Hospital 
Heidelberg; 4Novartis Pharma, Nuremberg.


This study aimed to examine efficacy, safety and tolerability during the first 6 
months post transplantation of an initially intensified-dosing regimen of enteric-coated 
mycophenolate sodium (EC-MPS).


Methods: 128 de-novo kidney transplant patients (pts) were treated with basiliximab, 
steroids and standard CsA doses and randomized either to a standard (SD: 1440mg/d; 
n=65) or to an intensified EC-MPS dosing regimen (ID: 2 weeks: 2880 mg/d; subsequent 
4 weeks: 2160 mg/d; followed by 1440 mg/d; n=63). Safety, tolerability and efficacy were 
assessed. In a subgroup of 65 pts full 12h MPA pharmacokinetics and IMPDH-activity 
were evaluated.


Results: The incidence of BPAR was significantly lower in the ID group at month 6 
(3.2% vs 16.9%; p=0.017). Patient survival was 98.4% vs 96.9% (ID vs SD), and graft 
survival was excellent in both groups (ID 96.8%; SD 96,9%). Overall safety was not different 
with similar rates of hematological side effects (ID 47.6%, SD 46.2%) and infections (ID 
63.5%, SD 75.4%). Slightly more gastrointestinal (GI) events were reported in the ID group 
(81% vs. 75.4%) but rates of diarrhea were identical (ID 36.5%, SD 36.9%). Patient reported 
similar GI symptom scores with a validated questionnaire (GSRS score: ID 1.8±0.7, SD 
1.7±0.7). However more EC-MPS dose reductions due to GI side effects were reported 
in the ID compared to the SD group (19 pts vs 7 pts). Analysis of full 12-h MPA profiles 
demonstrated significantly higher MPA exposure in the ID group as early as day 3 (MPA-
AUC: 45.0±15.8 vs 32.7±18.7mg*h/L; p= 0.007) with lower IMPDH-activity compared to 
SD group (IMPDH-AEC: 33.6±15.6 vs 44.4±19.1nmol/mg protein*h; p= 0.045).


Conclusion: An intensified dosing regimen of EC-MPS in combination with 
Basiliximab and standard doses of CsA results in a lower rate of rejection without 
compromising safety and tolerability and offers a novel therapeutic approach requiring 
further investigation in de novo renal transplantation.


Disclosure of Financial Relationships: grant/research support: Novartis Pharma.
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Prevalence of Anemia and Associated Factors in Kidney Transplant 
Patients Hospital de Especialidades del Centro Medico de Occidente, 
IMSS, Guadalajara, Mexico  Ana Gonzalez,1 Alejandro Chavez,1 Laura 
Cortes,2 Francisco Monteon,1 Benjamin Gomez-Navarro.1  1Nephrology and 
Transplant, Hospital de Especialidades del Centro Medico de Occidente, 
IMSS, Guadalajara, JAL, Mexico; 2Medical Investigation Unit in Kidney 
Diseases, Hospital de Especialidades del Centro Medico de Occidente, IMSS, 
Guadalajara, JAL, Mexico.


Introduction: The incidence of anemia in patients with renal transplantation (RT), is 
near 20%. The causes of anemia are multifactory (age, graft function, immunosuppression, 
etc). There are few studies showing the prevalence of anemia in RT in our country. We realize 


about 230 renal transplants per year.Objective: To determine the prevalence of anemia and 
associated factors in patients with RT. Materials and Methods: A cross-analysis. Included 
RT patients, transplanted between January 2007 and May 2008 with more than six months 
of RT. We excluded cases with hemolytic anemia, and active bleeding. Anemia was defined 
according to the WHO classification. The glomerular filtration rate (GFR) was estimated 
by the formula simplified MDRD study. The source of information was the medical file. To 
identify predictors of anemia: Analysis multivariate (logistic regression). Results: Time of 
evolution of TR 11+3 months. The prevalence of anemia in the sample generally sample was 
19%. In the multivariate analysis (p 0.01) GFR and (p 0.04)infection significantly predicted 
the presence of anemia. Conclusions: The prevalence of anemia post transplantation was 
similar to that reported in other series. The time on dialysis, time and frequency in post 
cadaveric donation were significantly higher in patients with anemia and RT. In multivariate 
analysis, GFR and infection significantly predicted the presence of anemia.
[Table 1] Comparison of factores between subjects with or without anemia
Variable No Anemia Anemia P
Number 160 40  
Female (%) 60 (37) 18 (47) 0.27
Time in Dialysis months 15(9.7-24) 18 (12-37.5) 0.04
Time post-transplant (months) 11 ± 3 12 ± 4 0.10
Living Donor related N (%) 129 (80%) 23 (62%) 0.02
GFR ml/min/1.73m2 74 ± 16 64 ± 22 0.01
Three episodes of infections 2 (3%) 6 (33%) 0.004


Disclosure of Financial Relationships: nothing to disclose
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Renal Benefit of Belatacept vs Cyclosporine in Kidney Transplant Patients 
Is Not Impacted by Acute Rejection (BENEFIT Study)  Flavio G. Vincenti,1 
Christian Larsen,2 Josep Grinyo,3 Bernard Charpentier,4 Gregory Di Russo,5 
Pushkal Garg,5 Yuping Dong.5  1UCSF; 2Emory Univ; 3Univ Hosp of Bellvitge, 
Spain; 4Bicetre Hosp, France; 5Bristol-Myers Squibb.


Introduction Belatacept-based immunosuppression is associated with superior renal 
function and comparable patient (pt)/graft survival in two phase III trials in kidney transplant 
recipients vs CsA. In the BENEFIT trial, there was a higher incidence of acute rejection 
(AR) with belatacept-based regimens vs CsA. This descriptive analysis characterizes AR 
and its impact on 1-yr outcomes in BENEFIT.


Methods BENEFIT is a 3-yr, randomized, phase III study in adults receiving a kidney 
transplant from a living or deceased donor. Pts were randomized to a more intensive (MI) 
or less intensive (LI) regimen of belatacept or CsA; all received basiliximab induction, 
MMF, and corticosteroids.


Results By month 12, 22% (MI), 17% (LI), and 7% (CsA) exhibited AR; 10% (MI), 
5% (LI), and 1% (CsA) had Banff grade ≥IIb. Most AR occurred within the first 3 months. 
Few pts experienced >1 AR (2.7%, 1.7%, and 0.9% for MI, LI, and CsA). Subclinical 
rejection was observed infrequently (4-5% across groups) at week 52 biopsy. The most 
common AR treatment was corticosteroids. Initial T-cell depletion was given in 6% (MI), 
4% (LI), and 1% (CsA) of pts. Approximately 50% of pts with AR in the belatacept groups 
remained on belatacept. Few pts (n=1 MI, n=2 LI, n=2 CsA) were adjudicated to have 
graft loss due to AR. Of the pts with AR, 94%, 92%, and 94% in the MI, LI, and CsA 
group survived with a functioning graft vs 96%, 97%, and 93% without AR. At month 12, 
measured GFR (mGFR) was 62 ml/min/1.73m2 (MI), 61 ml/min/1.73m2 (LI), and 48 ml/
min/1.73m2 (CsA) in AR pts; mGFR was 66 ml/min/1.73m2 (MI), 65 ml/min/1.73m2 (LI), 
and 51 ml/min/1.73m2 (CsA) in pts without AR.


Conclusions Relative benefit of belatacept regimens on renal function was maintained 
vs CsA in pts who had AR, despite higher rates and grades of AR in living/deceased kidney 
transplant recipients. Impact of rejection on graft function and survival at 12 months was 
limited and longer-term effects will be assessed over the 3-yr trial.


Disclosure of Financial Relationships: grant/research support: Bristol-Myers Squibb, 
Pfizer, Novartis.
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Conversion from Mycophenolate Mofetil (MMF) to Enteric-Coated 
Mycophenolate Sodium (EC-MPS) in Renal Transplant Recipients with 
Diabetes Mellitus (DM)  Anthony J. Langone,1 Laurence Chan,2 Anne Wiland,3 
Kevin McCague,3 Paul Bolin,4 Matthew Cooper.5  1Vanderbilt University Medical 
Center, Nashville, TN; 2University Colorado Health Sciences Center, Denver, 
CO; 3Novartis, East Hanover, NJ; 4Brody School of Medicine, East Carolina 
University, Greenville, NC; 5University of Maryland, Baltimore, MD.


Background: DM is the leading cause of renal failure leading to transplantation. 
Analysis of 3 clinical trials comparing EC-MPS versus MMF demonstrated equivalent 
efficacy outcomes in this patient population. However, a recently completed randomized 
clinical trial, powered to detect hypothesized EC-MPS versus MMF differences in patient-
reported outcomes, demonstrated a significant benefit among patients with DM who used 
EC-MPS.


Methods: In this 4-week, multicenter, prospective, double-blind trial, renal transplant 
recipients receiving MMF, a calcineurin inhibitor ± steroids with gastrointestinal (GI) 
symptoms related to MMF as determined by their physicians were randomized to an 
equimolar dose of EC-MPS + MMF placebo or continue on their MMF-based regimen + 
EC-MPS placebo. The primary outcome was an improvement in the total Gastrointestinal 
Symptom Rating Scale (GSRS) score of ≥0.3 from baseline. Post hoc analyses were 
conducted in the subgroup of patients with diabetes.


Results: Of the 396 patients included in the study, 146 (70 EC-MPS;76 MMF) had DM 
as defined by the investigator. A significantly greater proportion (p=0.009) of the EC-MPS-
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treated DM patients (70%) reached the primary outcome compared to the MMF-treated DM 
patients (45%). This difference was not observed in patients without DM (59% EC-MPS 
vs. 62% MMF, p =0.97). There was no difference between the EC-MPS and MMF groups 
in mean time since transplant to study entry (1009 vs 950 days), end of study drug dose 
(1083 vs 1061 mg MPA), MPA trough levels (3.8 vs 2.9 ng/mL), GI medication (83 vs 
82%) or insulin use (71%) between the groups.


Conclusions: In renal transplant recipients with DM who experience GI symptoms 
related to MMF, conversion to EC-MPS is associated with improvements in GI symptoms 
independent of potentially confounding variables.


Disclosure of Financial Relationships: grant/research support: Novartis; scientific 
advisor: Novartis; honoraria: Novartis Speaker Bureau.
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Six Years Experience with Campath-1H Induction and Early Steroid 
Wtihdrawal: Incidence of Acute Rejection and Graft Outcome  Mersema 
Abate, Dhanya Vijay, Noureddin Nourbakhsh, Frederick Miller, Heesuck Suh, 
Frank Darras, Edward P. Nord.  Nephrology, Transplantation and Pathology, 
SUNY, Stony Brook, NY.


Acute rejection (AR) is a major determinant of long term allograft survival. Since 
July 2003 we have used alemtuzumab (Campath-1H) induction/depletion on the day of 
engraftment, and rapid steroid withdrawal (methylprednisolone 500/250/125 mg/day on 
days 0/1/2 respectively), followed by maintenance immunotherapy wth tacrolimus (trough 
levels of 8-12 ng/ml) and mycophenolate mofetil starting at 1.5 – 2.0 gms/day titrated to a 
trough of 1.5-3.0 ng/ml. We report herein on the incidence of AR and its impact on allograft 
survival in 400 consecutive kidney transplants. AR was biopsy proven in 48/400 (12%) of 
patients, and an additional 8 patients had borderline changes (see table). In this group of 56 
patients, mean age was 54 + 14 years, 29 (52%) were male, 37 (66%) were from deceased 
donors, 17 (44%) were live donors, 42 (75%) were first time transplants and 14 (25%) 
were re transplants. By Banff criteria 14 showed acute humoral rejection (AHR), 27 had 
acute cellular rejection (ACR) and 7 were combined AHR + ACR. AHR was treated with 
plasmapheresis, Cytogam and rituximab and ACR with pulse steroids and/or OKT3.


Type of rejection ( Banff) Number of patients (%)
Onset (mean 
days post 
transplant)


Outcome


Graft survival Dialysis 
dependent Death


AHR (Type 2) 14 (25%) 9.5 ± 3.4 9 4 1
ACR (Type 4) 27 (48%) 202 ± 181 16 9 4
AHR + ACR 7 (13 %) 251 ± 276 4 3 0
Borderline (Type 3) 8 (14%) 401 ± 330 7 0 1


Overall 36/56 (63%) of patients responded to treatment and have functioning grafts 
with a mean creatinine of 1.89 ± 0.6 at 27 ± 16 months. Another 16 became dialysis 
dependent of which 7 had primary graft failure and the remaining 9 required dialysis at 
21 + 15 months post transplantation. Six patients died, 3 with functioning grafts. Cause 
of death was sepsis (2), heart disease (2), lung cancer (1) and PTLD (1). Conclusions: 1. 
Campath induction is associated with 4% AHR and 7.5% ACR of which about 2/3rd have a 
good long- term outcome. 2. Combined AHR and ACR occurs in 2% with a poor outcome, 
nearly half developing graft failure.
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One Year Safety Profile of Belatacept in Kidney Transplant Patients 
(BENEFIT & BENEFIT-EXT)  Josep Grinyó,1 Christian Larsen,2 Bernard 
Charpentier,3 Jose Medina Pestana,4 Yves Vanrenterghem,5 Flavio G. Vincenti,6 
Dolca Thomas,7 Gregory Di Russo,7 Rebecca Shi.7  1Univ Hosp Bellvitge, Spain; 
2Emory Univ; 3Bicêtre Hosp, France; 4Hosp do Rim e Hipertensão Unifesp, 
Brazil; 5Univ Hosp Leuven, Belgium; 6UCSF; 7Bristol-Myers Squibb.


Introduction Belatacept achieved excellent patient/graft survival and better renal 
function in 2 phase III trials vs CsA regimens in kidney transplant recipients. This analysis 
focuses on the safety profile of belatacept across the 2 trials.


Methods BENEFIT assessed an immunosuppressive regimen of belatacept in patients 
(pts) receiving a living or deceased donor kidney transplant; BENEFIT-EXT in pts receiving 
an ECD kidney transplant. In both studies, pts were randomized to a more intensive (MI) 
or less intensive (LI) regimen of belatacept or CsA; all pts received basiliximab induction, 
MMF, and corticosteroids.


Results 1209 pts were randomized and transplanted across 2 studies (n=666 BENEFIT; 
n=543 BENEFIT-EXT). Overall rate of AEs and SAEs were similar between groups at 12 
months. Serious infections occurred in 133 patients in BENEFIT (20% MI; 19% LI; 21% 
CsA) and 185 pts in BENEFIT-EXT (36% MI; 31% LI; 35% CsA). Most common serious 
infections included urinary tract infection, CMV infection, and pneumonia; incidences were 
similar across all groups. Four cases of tuberculosis were seen in the belatacept groups in 
both studies (n=2 for MI and LI) and 1 in the CsA group in the first 12 months. Incidence 
of malignancies (excluding non-melanoma skin cancer) was similar among the 3 groups 
in BENEFIT-EXT (2-3%) and higher in the belatacept arms in BENEFIT (1.8% LI; 2.3% 
MI) vs CsA (0.5%). PTLD occurred in 7 patients within the first 12 months across both 
studies (n=2 MI; n=4 LI; n=1 CsA), 5 PTLD cases were renal (n=1 MI; n=3 LI; n=1 CsA), 
and 2 were in the CNS (n=1 MI; n=1 LI). Risk factors for PTLD included EBV(-) patients, 
CMV disease and T-cell depleting therapy.


Conclusions Both belatacept regimens were associated with similar rates of AEs, 
SAEs, and infection vs CsA. Incidence of PTLD may be higher in belatacept-treated pts, 
particularly those with known risk factors.


Disclosure of Financial Relationships: scientific advisor: BMS.
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Comparison of Mycophenolic Acid Pharmacokinetics in African American 
and Caucasian Renal Transplant Recipients Receiving Mycophenolate 
Mofetil and Enteric Coated Mycophenolic Sodium  Kathleen M. Tornatore,1,2 
Patcharaporn Sudchada,1 Robin A. DiFrancesco,1 Aijaz Gundroo,2 Vanessa 
Gray,2 Kris Attwood,3 Greg Wilding,3 Rocco C. Venuto.2  1Pharmacy, School 
of Pharmacy; 2Medicine, School of Medicine; 3Biostatistics, School of Public 
Health, University at Buffalo, Buffalo, NY.


Mycophenolic Acid (MPA), the active moiety in mycophenolate mofetil (MMF) and 
enteric coated mycophenolate sodium (EC-MPS) has variable pharmacokinetics (PK). Our 
study compared MPA PK of MMF vs. EC-MPS in 13 male African American (AA) and 
14 Caucasian (C) renal transplant recipients (RTR). Adult RTR stabilized on cyclosporine 
± prednisone plus MMF or EC-MPS for >6 months had a 12 hour PK study. RTR were 
then switched to the equivalent dose of the alternate formulation for 2 weeks followed by 
a second PK study. MPA was analyzed by LCMS and PK parameters generated were oral 
MPA Area Under Curve 0-12 (AUC 0-12) and AUC/MPA dose (AUC*). Mixed model 
statistics(SAS) evaluated the main effects of race (R), drug formulation (D) and interaction 
of race and drug formulation (RD) alone and with co-variates: albumin(ALB) and renal 
function (GFR). The table summarizes MPA PK for main effects and with co-variates. Both 
groups had similar demographics and laboratory results between studies.


PK Parameter MMF- AA MMF-C EC-MPS-AA EC-MPS-C Main Effects 
of R,D,RD


Covariate Analysis  
with R,D,RD


MPA Dose 980 ± 66 982 ± 63.6 706 ± 66 707± 63.6 R:p=0.001 ---


AUC 0-12 38.4±19.1 42.7±18.4 44.1± 33.6 57.0± 31.9 NS∗
ALB:p=0.011;RD: 
p=0.03 (C:EC-
MPS>MMF)


AUC* 0.05±0.02 0.06±0.03 0.06±0.03 0.08±0.05 NS∗
ALB:p=0.003;RD: 
p=0.02 (C:EC-
MPS>MMF)


NS=Non-significant∗
Interactions of race and drug formulation were identified for MPA AUC when ALB 


was included with higher MPA systemic exposure in C receiving EC-MPS compared to 
MMF. These findings suggest that MPA systemic exposure are different between MMF 
and EC-MPS in AA and C RTR which should be considered during conversion between 
formulations.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1018


Belatacept Is Associated with Improved Cardiovascular and Metabolic 
Risk Factors Compared to Cyclosporine in Kidney Transplant Patients 
(BENEFIT & BENEFIT-EXT Studies)  Yves Vanrenterghem,1 Eduardo 
Mancilla-Urrea,2 Philippe Lang,3 Mamta Agarwal,4 Alan Block,4 Jun Xing.4  
1Univ Hosp Leuven, Belgium; 2Instituto Nacional de Cardiologia Ignacio 
Chavez, Mexico; 3Hosp Henri Mondor, France; 4Bristol-Myers Squibb.


Introduction Hypertension, dyslipidemia, and diabetes are common comorbidities 
in kidney transplant recipients impacting patient (pt) survival and may be exacerbated 
by immunosuppressive agents. Belatacept, a selective co-stimulation blocker, may avoid 
calcineurin inhibitor-associated extra-renal toxicities.


Methods BENEFIT assessed belatacept in pts receiving kidney transplant from a 
living or deceased donor; BENEFIT-EXT in extended criteria donor (ECD) recipients. 
Each assessed belatacept in more intensive (MI) and less intensive (LI) regimens vs CsA. 
Pts received basiliximab, MMF, and corticosteroids. Secondary endpoints were changes in 
systolic (SBP) and diastolic (DBP) blood pressure, intensity of anti-hypertensive treatment; 
mean changes in non-HDL, total-, LDL-, and HDL-cholesterol and serum triglycerides 
(TGs); the intensity of lipid-lowering medication use, and incidence of new onset diabetes 
mellitus (NODM).


Results Across the two studies, 1209 pts were randomized and transplanted (BENEFIT, 
n=666 and BENEFIT-EXT, n=543). Mean SBP and DBP were 6–8 mmHg and 3–4 mmHg 
lower in MI and LI groups vs CsA (P≤0.02) in ECD or non-ECD recipients. Non-HDL 
cholesterol was lower in MI or LI groups (132–135 mg/dL) vs CsA (142–153 mg/dL; 
P<0.01 MI or LI vs CsA in each study). Serum TGs were lower in MI or LI groups 
(149–172 mg/dL) vs CsA (180–214 mg/dL; P<0.02 MI or LI vs CsA in each study). Total 
cholesterol increased less in the LI group vs CsA in both studies (P<0.05). Changes in 
LDL and HDL cholesterol were not significant between belatacept and CsA regimens. 
NODM occurred in 2.3%, 5.1% and 9.3% of the MI, LI, and CsA pts in BENEFIT-EXT 
(P=0.03 MI vs CsA; P=NS LI vs CsA) and in 7.1%, 4.2%, and 9.9% of pts in BENEFIT 
(P=NS MI or LI vs CsA).


Conclusions Belatacept regimens had better cardiovascular and metabolic profiles 
with less hypertension, dyslipidemia, and NODM vs CsA. Assessment of these outcomes 
will continue over the 3-yr trials.


Disclosure of Financial Relationships: scientific advisor: Astellas.
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TH-PO1019


Effect of CYP3A5 and ABCB1 Polymorphisms in Donor and Recipient 
on Tacrolimus Dose Requirements and Clinical Outcome after Renal 
Transplantation  Francois Glowacki,1,2 Arnaud Lionet,1 Christelle Cauffiez,2 
Michel Dracon,1 Franck Broly,2 Christian Noel.1  1Pôle de Néphrologie, CHRU 
Lille, Lille, France; 2EA2679, Faculté de Médecine, Lille, France.


Tacrolimus is highly effective in preventing acute rejection after renal transplantation, 
but displays high interindividual pharmacokinetic variations, partly explained by genetic 
factors. The aim of this study was to evaluate the contribution of recipient and donor 
CYP3A5*3 and ABCB1 (3435C>T) genotypes to tacrolimus pharmacokinetics and their 
impact on clinical outcome. This study included 209 renal transplant recipients (RTR) 
followed for 2 years. All patients initially received biological induction, tacrolimus 
(0.15mg/kg/d), mycophenolate mofetil and steroids. Tacrolimus pharmacokinetics, renal 
function, Delayed Graft Function (DGF) and Biopsy Proven Acute Rejection (BPAR) 
were evaluated according to RTRs and donors’ CYP3A5 and ABCB1 genotypes. CYP3A5 
genotype frequencies were 18.2% (CYP3A5*1/*1 + *1/*3) and 81.8% (*3/*3) versus 
14.4% (*1/*1 + *1/*3) and 85.6% (*3/*3) in RTR and donors, respectively. For recipient 
CYP3A5 polymorphism, at all time points during this survey, [1] the single tacrolimus dose 
per body weight was significantly higher for CYP3A5*1 carriers (for example, at one year 
post transplant: 0.10±0.05 vs 0.07±0.04mg/kg/d, p=0.003); and [2] the dose-adjusted trough 
levels were lower for CYP3A5*1 carriers (for example, at one year post transplant: 75±56 vs 
135±93ng/mL/mg/kg/d, p=0.002). There was no impact of CYP3A5 polymorphism (donor 
or recipient) on renal function (MDRD) or DGF and BPAR occurence. Donor CYP3A5 
genotype was not associated with any pharmacokinetic parameters. Concerning ABCB1, 
the 3435C>T observed allelic frequency was 53% (allele T). This mutation does not show 
any influence on Tacrolimus dosing requirements or on clinical outcome.


To conclude, CYP3A5 genotype of recipient but not of the donor significantly influences 
Tacrolimus pharmacokinetics. However, CYP3A5 genotype does not impact renal function 
or rejection rate.
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Mycophenolate Mofetil vs Azathioprine in Renal Transplant Patients on 
Triple Therapy with a Calcineurin Inhibitor and Steroid: A Meta-Analysis 
of Randomized, Controlled Trials  Rending Wang,1 Ying Xu,1 Jianghua Chen,1,2 
Jun Chen,1 Qiang He.1  1Kidney Disease Center, First Affiliated Hospital, 
College of Medicine, Zhejiang University, Hangzhou, Zhejiang, China; 2Key 
Laboratory of Combined Multi-Organ Transplantation, Ministry of Public 
Health, Hangzhou, Zhejiang, China.


Background. The outcomes of previous trials of mycophenolate mofetil (MMF) 
in renal transplantation are controversial. This meta-analysis of randomized controlled 
trials (RCTs) assesses the benefits and harms of MMF versus azathioprine (AZA) in renal 
transplantation.


Methods. We searched Pubmed, EMBASE and the Cochrane Collaboration Database 
for RCTs that compared MMF versus AZA on triple therapy with a calcineurin inhibitor and 
steroid in renal transplantation and extracted data for biopsy-proved acute rejection, graft 
failure, side effects including diarrhea, opptunitics infection, and adverse in blood system. 
We summarized the combined results of the data of the RCTs as relative risk (RR).


Results. We analyzed nine RCTs with 2040 patients—seven RCTS providing the 
data for comparing MMF versus AZA with cyclosporine A and steroid, another two 
compared MMF versus AZA with tacrolimus (FK506) and steroid. Overall, compared with 
AZA combined CNI and steroid, patients treated with MMF combined CNI and steroid 
reduced the risk of biopsy-proved acute rejection significantly (RR 1.8, P<0.00001). It 
also significantly increased the incidence of diarrhea (RR 0.63, P<0.00001) and CMV 
invasive disease (RR 0.77, p=0.03), decreased the incidence of thrombocytopenia (1.42, 
P=0.04). But it showed no significantly deceased graft failure (RR 1.22, P=0.13). Tests 
for heterogeneity showed no difference in effect among the studies.


Conclusions. MMF versus AZA with a calcineurin inhibitor and steroid has higher 
efficacy in reduction of biopsy-proved acute rejection but shows no significant benefit on 
graft survival. Compared with AZA, MMF also has a higher incidence of diarrhea and 
CMV invasive disease.


Disclosure of Financial Relationships: nothing to disclose
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Mycophenolate Mofetil Versus Azathioprine in Kidney Transplantation: 
Meta-Analysis of Direct and Indirect Comparisons from Randomized 
Controlled Trials  Martin Wagner,1 Ethan M. Balk,1 Angela C. Webster,2 Gowri 
Raman,1 Thomas A Trikalinos,1 Christopher H. Schmid,1 Katrin Uhlig.1  1Tufts 
Medical Center, Boston, MA; 2University of Sydney, Sydney, Australia.


Background
In randomized controlled trials (RCTs) after kidney transplantation (KTx), 


mycophenolate mofetil (MMF) reduced the incidence of acute rejection compared to 
azathioprine (AZA), but definitive benefits on graft and patient survival have not been 
shown. Meta-analyses of direct evidence can yield estimates with greater precision, which 
can be further enhanced by a novel technique that includes indirect evidence.


Methods
We searched MEDLINE, EMBASE and CENTRAL for RCTs which directly compared 


MMF vs. AZA (direct evidence) or compared each agent to inactive control in a calcineurin 


inhibitor based regimen (indirect evidence). We conducted random effects meta-analyses 
for graft loss and mortality, combining direct and indirect evidence.


Results
We identified a total of 20 RCTs. Direct evidence showed a trend towards less graft 


loss with MMF treatment, but no clear effect on mortality. Including indirect evidence, the 
MMF benefit for graft loss became significant and the effect on mortality became more 
favorable for MMF.


Conclusion
Our meta-analyses which combined direct and indirect comparisons, showed a 


statistically significant benefit for graft survival and a more favorable point estimate for 
mortality in MMF versus AZA after KTx. However, including indirect evidence may 
introduce biases: studies comparing either agent against inactive control were older and 
the effect in AZA vs. inactive control studies may have been mitigated by high cross-over 
rates. Thus there remains some uncertainty about the benefit of MMF for clinical outcomes 
in the current era.
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Age and Uric Acid but Not Histology Predict Early Post Donor Nephrectomy 
Iothalamate GFR  Hatem Amer,1 A. D. Rule,1 S. J. Taler,1 M. Prieto,2 M. D. 
Stegall,2 F. G. Cosio,1 S. C. Textor.1  1Nephrology, Mayo Clinic; 2Surgery, Mayo 
Clinic, Rochester, MN.


Early residual renal function following donor nephrectomy likely reflects the ability 
of the remaining kidney to hypertrophy and increase GFR above the expected 50% of 
pre-donation. We sought to determine the pre-donation characteristics that predict this 
compensatory rise in GFR.


We reviewed data from 568 living kidney donors at the Mayo Clinic (2000 to 2008) 
with GFR measurements both pre-donation and at a 4 or 12 months post-donation clinic 
visit. Donor characteristics were abstracted from the medical record including demographics, 
relationship to recipient, iothalamate GFR, 24-h urine albumin, serum lipids, serum uric 
acid, 18-h ambulatory blood pressure, and BMI. Implantation protocol biopsy findings were 
scored by Banff schema for chronicity (ci, ct, cv) and for focal global glomerulosclerosis. 
Linear regression was used to predict the percentage compensatory rise in GFR (post-
donation GFR divided by pre-donation GFR), reflecting the increase from the 50% expected 
by a uninephrectomy, by pre-donation characteristics.


Data were available on 568 donors (mean±SD age 43±12 y, 55% female, 61% living 
related donors). Compared to the pre-donation GFR, the GFR at 4 months (n=337) was 
63%±11%, at 12 months (n=239) was 66% ±10% and for either (n=568) was 65%±11%. 
Age per SD (12 y) was associated with a 1.9 % lower (p < 0.0001) compensatory rise in 
GFR. Use of anti-hypertension therapy pre-donation was associated with a 4.1 % (p=0.025) 
lower compensatory rise in GFR, but with age-adjustment this was 2.3% lower (p=0.21) 
and not statistically significant. Uric acid per SD (1.3 mg/dl) was associated with only a 
0.5% lower (p=0.28) compensatory rise in GFR, but with adjustment for age, sex, and 
baseline GFR, uric acid per SD was associated with a 1.6% lower (p=0.025) compensatory 
rise in GFR. Donor sex, relationship to recipient, 24-h urine albumin, lipid profile, BMI, 
18-h ambulatory blood pressure, and histology were not predictive of the compensatory 
rise in GFR.


We confirmed donors compensatory rise in GFR post donation and found that age, 
uric acid but not histology were predictive of a lower compensatory rise in GFR post 
donation.
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Glomerular Morphometry in Older Living Donors  Jane C. Tan, Workeneh 
Biruh, Bryan D. Myers.  Medicine, Stanford University, Stanford, CA.


Background: Donors >50 years of age now comprise 25% of all living kidney donors. 
We have shown that kidneys from aging deceased donors have an estimated number of 
functioning glomeruli (NFG) significantly lower than that of youthful donors. Glomerulopenia 
in some older deceased donors was sufficient to lead to a “remnant kidney” phenomenon. 
We sought to elucidate glomerular physiology, morphometry, estimated NFG and adaptive 
hypertrophy in older living donors.
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Methods: Youthful (<45 years) and older (>55 years) donors underwent serial 


determination of GFR and its hemodynamic determinants and computation of the whole 
kidney ultrafiltration coefficient (Kf). Through EM morphometry of wedge biopsies we 
determined the single nephron Kf (SNKf) and calculated NFG (Kf/SNKf). Renocortical 
volumes were obtained by MRI.


Results: We recruited 33 youthful donors and 24 older donors. Respective GFRs 
were 108±18 vs. 92±17 ml/min (p<0.005). Corresponding whole kidney Kf was 11.3±4.5 
vs. 7.1±1.7 ml/(min·mmHg) [p<0.005]. Morphometric analysis has been completed 
in 34 donors. Nine of 19 aging donors had no demonstrable glomerulosclerosis. In 10 
aging subjects the prevalence was 3-12%. SNKf was 9.3±2.8 in youthful, and 9.1±2.9 nl/
min·mmHg in older donors (p=NS). Median NFG was 8.2 x 105 in youthful group vs. 4.4 
x 105 in our older donors (p<0.05) (Figure 1), a depression comparable to that of of the 
whole kidney Kf (46%). Renocortical volume increased by 35% and 32% respectively, in 
youthful and older donors after donation.


Conclusion: Older living donors had trivial glomerulosclerosis, and had glomerular 
volumes and post-donation compensatory hypertrophic responses similar to youthful donors. 
The NFG of older living donors is significantly less than that of youthful donors; those older 
donors in the bottom quartile (NFG < 3.5x105 vs. 16.4x105 in 2-youthful kidneys) may be 
low enough to lead to a remnant kidney phenomenon.
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Relationships of GFR to Cardiovascular Events and Costs in Prior Kidney 
Donors  Krista L. Lentine,1 M. Schnitzler,1 H. Xiao,1 K. Abbott,2 D. Brennan.3  
1Saint Louis University; 2Walter Reed; 3Washington University.


Chronic kidney disease is a risk factor for cardiovascular disease (CVD) and increased 
healthcare costs. The impact of donor nephrectomy (NTX) on longterm health is not fully 
defined.


We examined a novel database wherein OPTN identifiers for prior living kidney donors 
(LKD) were linked to billing records of a private health insurer (2003-2006 claims); lab 
results were available for a subset. Associations of post-NTX renal function with prevalent 
comorbidity and costs in prior LKD were compared to controls in matched analyses. 1) 
Prior LKD with insurance benefits >1yr spanning most recent post-NTX serum creatinine 
(SCr) (n=667) were matched 1-to-1 with general beneficiaries on age at SCr, sex, and year 
of SCr to compare eGFR. 2) LKD were matched 1-to-1 with non-LKD on age at SCr, sex, 
and eGFR level to compare prevalent hypertension (HTN), drug-treated HTN, and CVD by 
diagnosis codes on billing claims. 3) LKD and general patients with > 6mo benefits were 
matched 1-to-1 by age and sex to compare costs of medical and pharmacy care.


At a mean capture time of 7.4+4.5 yrs post-NTX, eGFR was lower among LKD 
compared to age and sex-matched contemporary controls, overall (20.4 ml/min average 
reduction, P<0.001) and within age strata (Fig 1). Upon matching for age, sex and eGFR 
level, prevalent HTN, drug-treated HTN and CVD were less common in LKD than controls 
(P<0.0001). Significant increases in comorbidity prevalence at lower eGFR levels occurred 
in controls but not in LKD (Fig 2). Annualized, inflation-adjusted (2008 Consumer Price 
Index) medical ($2987 vs 4841, P<0.0001) and pharmacy charges ($496 vs 891, P<0.0001) 
were lower in LKD vs controls.


These data are consistent with notion that GFR-reduction from donor NTX does 
not confer the adverse implications of endogenous CKD. Broader study of medical and 
economic outcomes of LKD is needed.
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Group Education of Families and Friends of CKD Patients; the Impact on 
Living Kidney Donation  Ton A. C. van Kooy, Ron P. van Bragt, Diana G. C. 
A. van Dongen-Segeren, Daenne A. F. Scheuter-van Oers, Marinus A. van den 
Dorpel.  Dept. of Nephrology, Maasstadziekenhuis, Rotterdam, Netherlands.


Previous studies have shown that comprehensive and timely education about future 
consequences of renal disease is highly appreciated by CKD patients, their families, relatives 
and friends. Most patients perceive dialysis as their first therapeutic option when ESRD 
develops, despite overwhelming evidence that renal transplantation has superior outcome. 
Living kidney donation (LKD) is frequently overlooked by families, and patients are often 
reluctant to discuss this option with relatives and friends.


We hypothesized that timely education of relatives and friends of patients with imminent 
ESRD improves understanding, prevents misconceptions about future health status, and 
stimulates discussion about living kidney donation.


We performed a pilot study in 10 consecutive families of patients (7M/3F, 53.8±9.3 
yrs) with progressive renal failure. We organized a gathering of all relatives and friends of a 
patient, preferably at the patient’s home, and engaged in an itemised discussion about current 
and future health status of the patient, and possible treatment modalities. The discussions 
were led by an experienced hospital social worker. A trained nurse practioner attended as 
well. Data of patient survival on dialysis, after LKD and deceased donor transplantation 
were given. Risks and benefits of living kidney donation for both recipient and donor were 
presented to all attendants simultaneously. On average 5 individuals attended per patient.


Participating patients, relatives and families unanimously welcomed the approach of 
family counselling. All felt improved mutual understanding and bonding within the family. 
All patients were relieved after the health care provider initiated discussion about living 
kidney donation. After a follow-up period of 3 months, potential kidney donors showed 
up in 10/10 families.


We conclude that group-education of families, relatives and friends of patients with 
CKD “synchronises” information, and leads to better family bonding. This may enhance 
willingness to consider living kidney donation, thereby offering great potential benefit 
to patients
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In Their Own Words: A Survey of an Urban Hemodialysis Population To 
Identify Barriers to Living Donation  Avrum Gillespie,1 Heather Hammer,2 
Janet Lee,1 Patricio Silva.1  1Nephrology, Temple University School of Medicine, 
Philadelphia, PA; 2ISR Temple University, Philadelphia, PA.


Purpose: An open-ended format survey questionnaire was used to identify barriers 
to living donor kidney transplantation in a predominantly African American urban 
hemodialysis unit.
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Methods: One hundred and sixteen (n=116) patients receiving hemodialysis therapy 
for ESRD at Temple/Fresenius joint venture in Philadelphia responded. The questionnaire 
was designed specifically for this study. The data was analyzed in SPSS.


Results: Self-identified races were: 81% African American; 4% African American 
mixed; 7% White; 6% Hispanic; and 2% American Indian. Eighty percent (n=92) of patients 
wanted a kidney transplant, 10% did not want a transplant, and 10% were unsure. Seventy 
one percent of patients surveyed wanted a living donor transplant. Of those wanting a living 
donor transplant, 67% had never asked for a donation. The two main self-reported reasons 
for not asking were: 1) the donor’s health/burdening the donor (29%), 2) difficulty asking 
or fear of refusal (34%). Other reasons included: age, health, not minding dialysis, not 
sick enough for a transplant, and hoping to recover function. Only 25% of previous kidney 
transplant patients had asked. Of the 22 patients who did not want a living donor kidney 
transplant, half were concerned about the donor’s health. Other concerns were similar to 
the previous group. Ninety four percent (n=110) felt there was bias in the transplant system, 
yet there was no significant difference regarding accepting a kidney transplant (79%, n=87). 
Lastly, 52% of all patients surveyed have been offered a kidney.


Conclusion: Contrary to prior assumptions, African Americans do want living donor 
kidney transplants. Major barriers to increasing living donation in this population are 
overcoming the fear of burdening others and the reluctance to ask for a kidney donation, 
including accepting unsolicited offers. Previous explanations for decreased rates of living 
donor transplantation, such as religion and mistrust of the healthcare system, were not found 
when patients were able to express their opinions in their own words.
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Blood Pressure Outcomes for Hypertensive Donors at 5 Years  LaTonya J. 
Hickson,1 Sandra J. Taler,1 Mark D. Stegall,2 Stephen C. Textor.1  1Nephrology 
and Hypertension, Mayo Clinic, Rochester, MN; 2Transplant Surgery, Mayo 
Clinic, Rochester, MN.


Hypertension (HTN) is common with advancing age and a frequent cause for living 
kidney donor exclusion. Long-term outcomes for HTN-sive donors with normal GFR and 
no proteinuria is limited.


From 10/2000 - 12/2003, 76 adult donors (58% males; mean age 50+12; 96% 
Caucasian) were identified as HTN by prior treatment or 18-hour ambulatory BP monitoring 
(daytime BP >135/85) prior to donation. All were advised on lifestyle measures and 48 
were treated with anti-HTN therapy prior to donor nephrectomy (DN). Systolic BP ranged 
113 to 168 for treated (Rx-donors) and 135 to 157 for lifestyle (LS-donors). Donors were 
contacted to get follow-up on BP and renal function. Mean follow up was 6.0+ 1.7 years 
(range 1.1-7.8); 17/48 (35.4%) Rx and 16/28 (57.1%) LS-donors were contacted. Laboratory 
data was available for 21 Rx- and 7 LS-donors.


Many had BP measured at home (65% Rx, 44% LS) and were taking HTN Rx (88% 
Rx, 56% LS). Most in the LS group started Rx shortly after DN. The number of agents was 
1.71±1.0 (range 0-3) in Rx and 0.69±0.70 (range 0-2) in LS. Only one LS donor was told of 
proteinuria. Weight and BMI changes showed a trend to lower weight in Rx and increase in 
LS. BP was controlled in both groups for systolic and diastolic. Serum creatinine increased 
from pre to early post nephrectomy (0.93±0.07 to 1.25±0.08 Rx, 1.0±0.12 to 1.56±0.09 LS) 
with a trend to lower levels at 5 years (1.11±0.07 Rx, 1.41±0.09 LS, p=NS).


At a time of lowering HTN thresholds and advancing donor age, the diagnosis of HTN 
challenges donor selection. At 5 years, HTN donors remained on therapy most with stable 
BP control on simple regimens. These data argue that treated moderate HTN remains stable 
without progressive kidney dysfunction in living donors at 5 years.
Comparison data of Contacted donors at 5 yrs


Rx-donors Pre Rx-donors 5yr LS-donors Pre LS-donors 5yr
Age (yrs) 50.8±10.1 47.1±14.6
Weight, kg 93.6±15.7 92.2±11.6 NS 96.4±15.3 101.1±11.6 NS
SBP, mmHg 134.5±14.9 130.3±4.1 NS 141.4±4.9 128.9±12.6*
DBP, mmHg 85.4±8.0 76.8 ±8.6 NS 82±7.3 77±2.5 NS
For compared pre & 5yr data: NS=not statis signif; *p<0.005; Mean±SD.
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Effect of Donor Nephrectomy (DN) on Arterial Stiffness (AS)  Selvarajah 
Mathu, Gavin Becker, Kathy Nicholls.  Nephrology, Royal Melbourne Hospital, 
Parkville, VIC, Australia.


Support for living renal transplantation requires physicians and patients to understand 
the consequences of DN. AS independently predicts overall and cardiovascular (CV) 
mortality in renal and general populations, and serum creatinine is a major determinant of 
accelerated progression of AS.


We measured AS non invasively by applanation tonometry (Sphygmocor Atcor®, 
Au). Aortic pulse wave velocity (PWV) was measured 1week pre DN and approximately 
6 months(M) post DN in 32 donors. Normative population data 1,2 were used to derive 
theoretical value of PWV (PWVrM 1, PWVrB2) at each time point. Measured PWV was 
expressed as % of predicted values, and correlated with clinical, biochemical and histological 
(implantation renal biopsy) parameters.


Mean PWVrM did not change (96.3±13.3% to 96.8±14.2%, Anova P=0.68) after 
DN, but did increase in the subgroup (n=20) (figure 1) with at least 1 major vascular risk 
factor (BP↑, cholesterol >5.5 mmol/L/dyslipidaemia, glucose intolerance,smoking) from 
97.1±14.3% to 99.9.5±14.3% (Anova P=0.025).


Banff chronic interstitial fibrosis grading (ci) in the 2 patients with pre-donation PWV 
>10 m/s (mean ci=1.5+0.71) was greater than in the 30 with pre-donation PWV <10 m/s 
(mean ci=0.03+0.18, Mann-Whitney Rank Sum p=0.02).


CONCLUSION: Unilateral nephrectomy does not cause increase AS at 6M in 
healthy individuals, but does slightly increase PWV in those with pre-existing major 
CV risk factors. Aortic PWV reflects vascular health, and changes may predate clinical, 
radiological or biochemical evidence of conventional target organ damage in those with CV 
risk factors. Nephrologists should rigorously evaluate and follow donors with pre-existing 
cardiovascular risk factors.


1. McEniery et al. J Am Coll Cardiol, 46: 1753-60, 2005. 2. Blacher et al. Kidney Int, 
63: 1852-60, 2003.
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What Is the Quality of Life Impact of Living Donor Nephrectomy?  Zeeshan 
Butt,1 Sally E. Jensen,2 Amna Daud,1 Ariella Sprague,1 John J. Friedewald.1  
1Northwestern University Feinberg School of Medicine, Chicago, IL; 
2NorthShore University HealthSystem, Evanston, IL.


Purpose: While there has been growing interest in the quality of life (QOL) of 
kidney transplant recipients, few studies have focused on living donors. We conducted a 
meta-analysis to provide a clearer picture of QOL following kidney donation. Methods: 
We conducted a Medline search (through April 2009) using relevant MeSH terms. After 
applying limits, 76 articles met initial inclusion criteria. We eliminated 63 articles that 
did not use a validated QOL instrument, were not longitudinal studies, or were otherwise 
not relevant. We further analyzed 11 of 13 remaining articles that used the generic SF-36 
instrument, which produces 8 subscales and physical and mental composite scores. We 
then transformed all scale scores to norm-based scores (M=50; SD=10) using established 
procedures. These scores were used to produce sample-size weighted estimates for QOL 
pre-donation, 1-mo, 3-6 mos, and 12+ mos post-donation. Results: Data from 646 unique 
kidney donors were included in the analysis. Prior to donation, donors report slightly higher 
than average QOL on the SF-36. Over time, there was impact on the Physical Composite 
score (F(3,12)=49.8; p<0.005), but not on the Mental Composite (p>0.05). Specifically, in 
the first month after donation, donors reported clinically significant decreases in Physical 
Function, Role-Physical subscales. However, within 3-6 mos and persisting for a year 
post-donation, donors report QOL similar to their baseline scores (p>0.05). Conclusions: 
Individual studies to date have generally reported on small samples, using QOL scores 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


347A


 Transplantation: Epidemiology, Outcomes, Clinical Trials, and Health Services Research I J Am Soc Nephrol 20: 2009
Poster Sessions- T


hursday
that are difficult to compare directly. The present analysis suggests that the long-term QOL 
impact on donors is acceptable, and may provide useful information for donor education 
and consent.
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Designation of Long Term Outcome Program for Iranian Living Unrelated 
Kidney Donors: A Preliminary Report  Amir Ahmad Nassiri,1,4 Ali Nobakht 
Haghighi,1,4 Monir Sadat Hakemi,2,4 Tahereh Malakoutian,3,4 Ezzotollah Abdi,3,4 
Gholamreza Esmaeeli Djavid,4 Behrooz Broumand,3,4 Iraj Fazel.1,4  1Nephrology, 
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of 
Iran; 2Nephrology, Tehran University of Medical Sciences, Tehran, Islamic 
Republic of Iran; 3Nephrology, Iran University of Medical Sciences, Tehran, 
Islamic Republic of Iran; 4Academy of Medical Sciences of Iran.


Intoduction
Establishment of compensated and regulated living unrelated renal transplantation in 


Iran in 1988 resulted in decreasing number of patients in the waiting list. A cohort study 
for evaluation of long term medical complications of donors has been started by Academy 
of Medical Sciences of IRAN in cooperation of Charity Foundation for Especial Diseases 
in June 2006. This is a preliminary report of donors follow up (F/U) program.


Materials and methods
LURDs who had donated their kidneys since June 2006 were asked to participate in a 


10 years cohort study. Demographic characteristics (age at time of nephrectomy, gender), 
BMI, systolic and diastolic blood pressure and laboratory findings including fasting plasma 
glucose (FPG), hemoglobin(HGB), BUN, serum creatinine(Cr), uric acid, lipid profile and 
urinalysis are recorded in every visit. Urine protein to urine creatinine ratio will be reported 
in patients after 1 year F/U. GFR is estimated by Cockroft- Gault formula. Control healthy 
subjects of the same age will be followed up in parallel with donors.


Results
A total number of 1336 donors were registered (79.2% male and mean age 30 ± 5 


years) up to now.Before enrolling the study, 1074 donors had history of nephrectomy ≤ 1 
year. A preliminary study showed GFR increased significantly after 1 year (83.1±16.8 cc/
min vs. 89.55 ±23.7 cc/min). There were no statistically significant differences regarding 
to other clinical and laboratory findings before and after follow up.


Conclusion
This preliminary report has revealed increased GFR after 1 year. These donors will 


be followed up annually until 10 years and in the future long term outcome of LURDs 
will be reported.
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Ethnicity Does Not Determine Outcome 5 Years after Donor Nephrectomy  
Rawya Charif, Rizna Cader, Jen McDermott, Brenda Rice, David Taube, Marina 
Loucaidou.  West London Renal & Transplant Institute, Imperial College NHS 
Trust, London, United Kingdom.


The incidence of endstage renal failure is up to 10 times greater in our South Asian and 
Afrocaribbean population and we have been concerned that this might impact on outcomes 
after live donor nephrectomy in these ethnic groups.


In this study we have examined 332 consecutive live donors from 2000-2008 at their 
annual follow-up visits. We analysed 5-yr follow-up data for MDRD-GFR, Creatinine 
Clearance (CrCl), 24-hour protein excretion and blood pressure control as well as the need 
for anti-hypertensive agents.


Of 332 donors 214(64%) were Caucasian (C), 63(19%) South Asian (SA) and 42(12%) 
Afrocaribbean (AC). The mean age was 46 years (C=48, SA=43, AC=39) and the M:F ratio 
1:1.2 (C=1:1.2, SA=1:1.15, AC=1:1.15) with a body mass index (BMI) of 26.9 (C=27.5, 
SA=25.3, AC=26.6).


The mean MDRD-GFR in mls/min was 81.25 (C=79.22, SA=82.99, AC=94.10) at time 
0 and 59.91 (C=57.02, SA=59.96, AC=69.30) at 5 years (p=NS). The mean CrCl in mls/
min was 107.10 (C=110.17, SA=91.48, AC=116.67) at time 0 and 90.0 (C=96.0, SA=76.50, 
AC=84.0) at 5 years. Although there was a significant difference in the absolute CrCl values 
between the SA and AC groups with the AC group starting with higher CrCl than the SA 
group, the rate of change in CrCl was not significant (5-yr p=0.24).


Protein excretion at 5 years was minimal in all 3 ethnic groups at 0.09 (C=0.09, 
SA=0.08, AC=0.07)g/l.


There were 24 hypertensive donors and 25 donors developed hypertension during the 
5-yr period (risk of hypertension at 5 years was 22%). There was no difference between the 
ethnic groups but there was significant difference in age between the hypertensive and non-
hypertensive donors (54v46, p=0.0004). Blood pressure control was satisfactory at 135/79 
at 5-years and most hypertensive donors were on a single antihypertensive agent.


This study shows that donor nephrectomy in high risk ethnic groups is not associated 
with poorer outcomes as demonstrated by renal function, degree of proteinuria or blood 
pressure control.
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Residual Kidney Volume Is a Major Determinant of Post-Donation Renal 
Function in Live Donors  Magdalena B. Sikora,1 Srinivasan Beddhu,1 Mohamed 
Mansour,2 Akram Shaaban,2 Edward W. Nelson,3 Fuad S. Shihab.1  1Nephrology 
and Hypertension, Transplant Program, University of Utah, Salt Lake City, UT; 
2Department of Radiology, University of Utah, Salt Lake City, UT; 3Department 
of General Surgery, University of Utah, Salt Lake City, UT.


There is limited data on the determinants of post-donation kidney function in live 
donors.


We prospectively studied the effect of residual kidney volume on post-donation GFR 
in a cohort of 119 consecutive living donors in one transplant institution. Kidney volume 
was calculated using CT angiograms obtained prior to donation using the following 
formula: V=Length x Width x Thickness x (π/6) = (ml). Donor GFR was calculated using 
the Cockcroft-Gault formula.


Mean age of donors was 38 ± 11 with a mean BMI of 26.6 ± 3.6. The average volume 
of residual kidney was 159 ± 38 ml. Mean GFR before donation was 121 ± 28, and mean 
GFR at 3 and 12 months after donation were 82 ± 18, and 83 ± 20 ml respectively. The left 
kidney was transplanted in 69%. Kidneys were assigned to 4 quartiles based on volume.
Donors by quartiles
Groups Residual kidney volume (ml) GFR pre-op GFR 3 months GFR 12 months
1st quartile 116 ± 18 103 ± 24 71 ±13 68 ± 15
2nd quartile 141 ± 6 124 ± 26 83 ± 19 82 ± 17
3rd quartile 165 ± 10 128 ± 24 89 ± 20 88 ± 17
4th quartile 210 ± 31 130 ± 32 89 ± 16 91 ± 19


We observed that kidney volume strongly correlated with male gender (p<0.001), with 
higher BMI (p=0.001), and with higher pre-donation GFR (p<0.001).


We observed that GFR post donation at 3 and 12 months also significantly correlated 
with residual kidney with p < 0.01 for both time points.


Conclusion: Residual kidney volume is a major determinant of post-donation GFR 
in live kidney donors.
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The Impact of Physician Years Since Graduation on Patient Referrals for 
Preemptive Living Donor Kidney Transplantation  Daniela Ladner, Vadim 
Luyksemburg, Raymond Chang, Olivia Ross, J. C. Caicedo, Anton Skaro, 
John Friedewald, Michael Abecassis, Jane Holl.  Northwestern University 
Transplantation Outcomes Research Collaborative (NUTORC), Northwestern 
University, Chicago, IL.


Background:
Preemptive kidney transplantation is more cost-effective and circumvents dialysis 


thereby reducing associated morbidity and loss in quality of life prior to living donor kidney 
transplantation (LDKT). Although it has been associated with improved graft and patient 
survival, little is known about the characteristics of physicians who refer end-stage kidney 
disease (ESKD) patients in time for preemptive LDKT.


Methods:
We performed a retrospective, single-center study. All adult LDKT recipients between 


3/07 and 5/09 were analyzed. 2000 census data related to recipient address was also 
merged with our dataset. Endpoints were defined as preemptive versus post-dialysis LDKT. 
Regression analysis was carried out for the following covariates: time since graduation 
of referring physicians, recipient age, gender, race, education, diagnosis of ESKD and 
blood type.


Results:
529 LDKTs were performed at our center between 3/07 and 5/09. 274 recipients 


underwent preemptive LDKT, while 255 patients received LDKT after initiation of dialysis. 
Referring MD’s with less time since graduation were significantly more likely to refer their 
ESKD patients in time for preemptive LDKT (p<0.01).
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Conclusion:
Referring MD who were closer to graduation were more likely to refer ESKD 


patients in time for preemptive KT. Those MDs were more likely to have been exposed to 
preemptive LDKT during their training and are therefore more likely to be knowledgeable 
about preemptive LDKT. Educating referring MDs who are further from graduation about 
preemptive LDKT might therefore significantly impact the time of referral.
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Postoperative Kidney Disease in Living Kidney Donors with Persistent 
Hematuria  Ryo Kido,1 Yugo Shibagaki,2 Kazuhiro Iwadoh,3 Ichiro Nakajima,3 
Shohei Fuchinoue,3 Toshiro Fujita,1 Satoshi Teraoka.3  1Nephrology and 
Endocrinology, University of Tokyo, Japan; 2Nephrology and Hypertension, 
St. Marianna University, School of Medicine, Japan; 3Surgery, Kidney Center, 
Tokyo Women’s Medical University, Japan.


Background. Whether living kidney donors with persistent hematuria have worse 
outcome remains unclear.


Objective. To clarify the association of hematuria in kidney donors with renal function 
post-donation.


Methods. We reviewed medical records and identified 242 donors who donated from 
April 2001 to October 2007, had been followed since 1 year after donation, and were 
tested urinalysis more than once both pre- and post-donation. Proteinuria tested 1+ or 
more by dipstick, hematuria tested 5/HPF or more of red blood cells (RBC) in urinary 
sediment, and incidence of dysmorphic RBC (d-RBC) even once were defined as positive 
test. Persistence of urinalysis was defined when two urinary tests were positive at interval 
of 3 months or more.


Results. Male sex accounted for 40.5%, and median age and time since donation were 
57 years (28 to 76) and 27 months (6 to 93), respectively. Preoperative donors with persistent 
hematuria of 8.3% (n=20) increased to 15.3% (n=37) post-donation. In multivariate analysis 
of preoperative risk for persistent proteinuria post-donation, which 8.3% (n=20) of donors 
developed, persistent hematuria with d-RBC [odds ratio (OR), 12.3; 95% confidence interval 
(CI), 2.7 to 60], intermittent or persistent proteinuria (OR, 14.0; 95%CI, 3.2 to 66), blood 
pressure more than 130/85 mmHg (OR, 3.5; 95%CI, 1.1 to 12) were associated with the 
risk. Additionally, in 163 donors followed since 2 years after donation, those with persistent 
hematuria post-donation showed lower increment of mean percent change in glomerular 
filtration rate (GFR) since 1 year after donation than that of the others (-0.01 vs.1.75, %, 
P=0.03). Persistent hematuria with d-RBC was associated with progressive decline of GFR 
post-donation in multivariate analysis (β, -1.70; 95%CI, -3.4 to -0.01; %).


Conclusions. Persistent hematuria with d-RBC in living kidney donors pre- or post-
donation is an independent risk factor for proteinuria or progression of kidney disease 
post-donation.
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Development of De Novo Anti-HLA Antibodies after Transplantation Is 
Associated with Evidence of Systemic Activation of the Immune System: 
Interim Report of the NIH CTOT-02  Anil Chandraker, S. A. De Serres, B. 
Mfarrej, I. Gueleria, C. Dyer, N. Najafian, Y. Morrison, N. Bridges, J. Liu, E. 
Norris, W. Bennett, A. B. Cosimi, J. Friedwald, A. O. Gaber, N. Goes, B. Kaplan, 
V. Kumar, A. Olayei, D. Norman, M. Pavlakis, F. Weng, P. West, F. Vincenti, 
W. E. Harmon, M. H. Sayegh.  CTOT02 Study Group.


The NIH CTOT-02 study is a multi-center prospective blinded randomized controlled 
trial where unsensitized kidney transplant recipients, 3-36 months post-transplantation, are 
screened on a 3-month basis for development of de novo anti-HLA antibodies. To date, 554 
subjects have been enrolled in the screening phase. An interim analysis was conducted, 
comparing subjects who developed anti-HLA antibodies (Ab +) to those who remained 
negative (Ab -). Sera from Ab + subjects and 129 randomly selected Ab - subjects were 
compared for a panel of cytokines using the Luminex platform.


The estimated probability of conversion to Ab+ status at 36 months was 21.5% by 
Kaplan-Meier analysis. The proportion of female (52.6 vs 27.9%; p = 0.005), the acute 
rejection rate (21.0% vs. 2.3% p < 0.001) and the proportion of subjects who received 
Alemtuzumab induction (26.3 vs. 11.6%; p = 0.037) were higher in the Ab + subjects. 
Serum cytokine profiles at the time of conversion showed significantly higher levels of 
IFNγ, IL-12(p70), IL-13, IL-15, IL-17, IL-1β, IL-1Ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-9, 
MCP-1 and TNFα (all p < 0.05) and lower levels of GM-CSF (p < 0.001). Binary logistic 
regression modeling showed that the combination of IFNγ, IL-1Ra, IL-2, IL-5, IL-9 and 
GM-CSF could discriminate (p < 0.0001) between Ab + and Ab – subjects with an area 
under the curve (AUC) of 0.978 by ROC analysis. Using samples drawn 3 months before 
conversion (n = 12) a similar model identified IL-1Ra, IL-17 and VEGF as predictors of 
conversion (p <0.001) with an AUC of 0.798.


These results confirm that the development of post-transplant anti–HLA antibodies 
translates into detectable signs of immune activation in the serum and that this activation 
might be sequential and potentially predictive.
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Two Hour Plasma Glucose Predicts Moratlity after Renal Transplantation  
Tone G. Valderhaug, Henrik A. Bergrem, Trond Jenssen, Anders Hartmann, 
Torbjørn Leivestad, Jøran Hjelmesaeth.  Medical Department, Rikshospitalet, 
University of Oslo, Oslo, Norway; Thoracic Surgical Department, Rikshospitalet, 
University of Oslo, Oslo, Norway; Institute of Immunology, Rikshospitalet, 
University of Oslo, Oslo, Norway; Morbid Obesity Center, Vestfold Hospital 
Trust, Toensberg, Norway.


Two hour plasma glucose (2hPG) after an oral glucose tolerance test (OGTT) is 
predictive for mortality in the general population. The objective of this study was to assess 
the association between 2hPG and all-cause mortality among renal transplant patients.


A total of 1354 first time renal transplant recipients without previously known 
diabetes mellitus underwent an OGTT ten weeks posttransplant between May 1996 and 
December 2006. Cox proportional hazard models were used to calculate the risk of all 
cause mortality.


Cumulative survival for 2hPG quartiles and fasting plasma glucose (fPG) quartiles 
are presented in Figure 1. Univariate Cox regression implementing 2hPG and fPG as 
continuous variables showed that both were associated with increased mortality in the 
univariate analyses (HR 1.08, 95% CI 1.05-1.11, P<0.001 and HR 1.13, 95% CI 1.04-1.24, 
P=0.007, respectively). Multivariate Cox regression analyses showed that 2hPG, but not 
fPG, remained an independent predictor of mortality after adjustments for well established 
risk factors such as age, sex, donor status, pretransplant dialysis, pretransplant cardiovascular 
disease, cytomegalovirus infection, early rejection and creatinine (HR=1.04, 95% CI 1.00-
1.08, P=0.035 vs. HR=1.08, 95% CI 0.97-1.20, P=0.142, respectively).


This study is the first show that 2hPG predicts long term mortality after renal 
transplantation; each mmol/L increase in 2hPG was associated with a 4% increased death 
risk. This study indicates that 2hPG measured early after renal transplantation may be used 
as a surrogate marker for long term mortality risk.
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Screening for Renal Cancer in Recipients of Kidney Transplants  Germaine 
G. W. Wong,1 Kirsten Howard,2 Angela Webster,2 Jeremy Chapman,3 Craig 
Jonathan.1  1Centre for Kidney Research, Children’s Hospital at Westmead, 
Sydney, NSW, Australia; 2School of Public Health, University of Sydney, Sydney, 
NSW, Australia; 3Centre for Transplant and Renal Research, Westmead Hospital, 
Sydney, NSW, Australia.


Background: Renal cancer is the most common solid organ cancer in the kidney 
transplant population with an excess risk approximately 5-fold that of the general population. 
It is uncertain whether routine screening for renal cancer is cost-effective. The aim of our 
study is to estimate the costs and health benefits of ultrasonographic (US) screening for 
renal cancer in the kidney transplant population.


Method: A Markov model was developed to compare the costs and benefits in a cohort 
of kidney transplant recipients (n=1000, aged 18-70), who underwent annual and biennial 
US screening for renal cancer compared to a cohort that did not. The natural history of renal 
cancer, the effectiveness of early detection and treatment, the history of transplantation, 
including the risk of graft failure and return to dialysis were modelled.


Results: For recipients of kidney transplants aged 18-70, the incremental cost-
effectiveness ratio (ICER) for routine US screening ranged from $71,837/ life-year saved 
(LYS) for screening biennially to $386,064/LYS for annual screening. A total of 4 and 
3 cancer deaths were averted in the annually and biennially screened population, with 
a relative cancer-specific mortality reduction by 33% and 25% respectively. Using a 
series of sensitivity analyses, the ICER was most sensitive to the costs and test specificity 
of ultrasonography, prevalence of disease and the risk of graft failure in the screened 
population.


Conclusion: Routine screening for renal cancer may reduce the risk of cancer related 
deaths in recipients of kidney transplants. Uncertainties, however, exist in the model’s 
influential variables including the risk of graft failure among those who received contrast-
enhanced diagnostic computer tomography. Given the available evidence, biennial US 
screening for renal cancers may be cost-effective for recipients of kidney transplants.
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3-Month Estimated GFR Modifies the Effect of the 12-Month eGFR on 
10-Year Graft Survival: The Patient Outcomes in Renal Transplantation 
(PORT) Study  Jon J. Snyder,1 Ajay K. Israni,1,2 Melissa A. Skeans,1 Bertram 
L. Kasiske,1,2 PORT Investigators.1  1Chronic Disease Research Group, 
Minneapolis, MN; 2Medicine, Hennepin County Medical Center, Minneapolis, 
MN.


Intro: Change in renal allograft function during the first year post transplant (TX) has 
been associated with graft outcomes. The extent to which a patient’s function 3-months 
post-TX modifies the effect of subsequent change in estimated glomerular filtration rate 
(eGFR) has not been described.


Methods: Using data from the Patient Outcomes in Renal Transplantation (PORT) 
Study, we analyzed 11147 adult kidney TX patients from 9 centers who were alive with 
function 12 months post-TX. eGFR was calculated using the abbreviated MDRD formula. 
The mean eGFR was 53.3 at month 3 (SD 18.6). The ratio between the 12-month and 
3-month eGFR (12/3 eGFR) was calculated by dividing the 12-month eGFR by the 3-month 
eGFR (mean=1.01, 25th percentile=0.83, 75th percentile=1.16). Death-censored graft failure 
(DCGF) through 10 years post-TX was the outcome, with follow-up censored at death or 
last known follow-up date. The relationship between the 12/3 eGFR, the 3-month eGFR, 
and DCGF was modeled using a Cox proportional hazards model. Adjustment was made 
for recipient, donor, and TX characteristics.


Results: The hazard ratios for DCGF conditional on the 3-month eGFR are displayed 
in Figure 1. Each line represents a 3-month eGFR level. Within each level of 3-month 
eGFR, as the 12/3 eGFR decreases, i.e., eGFR declines from month 3 to month 12, the 
hazard ratio for DCGF increases. The degree of increase differs based on the level of the 
3-month eGFR.


Conclusion: Declines in 12/3 eGFR have proportionately larger increases in risk of 
DCGF at lower levels of 3-month eGFR. These data further describe the relationship between 
changing eGFR during the first year post-TX and subsequent risk of DCGF.
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Cost of Medications and Adherence in Kidney Transplant Receipients  
Richard E. Wing,1 Katia Noyes,2 Ann Dozier,2 Martin S. Zand.1  1Medicine, 
University of Rochester School of Medicine and Dentistry, Rochester, NY; 
2Community and Preventive Medicine, University of Rochester School of 
Medicine and Dentistry.


Background: Kidney transplantation is the preferred treatment for ESRD. Continued 
allograft function requires adherence to immunosuppressant medications (ISMs). ISM 
regimens can be expensive and insurance coverage is variable. Cost associated non-
adherence (CANA) has been reported in other populations, but not explicitly investigated 
among kidney transplant recipients.


Methods: An anonymous survey mailed to 565 kidney transplant recipients seen 
during the prior 12 months at a University Medical Center Kidney Care Clinic assessed 
monthly out-of-pocket medication costs (OOP), demographics, income, adherence, CANA, 
health insurance coverage, co-morbidities, and specific health behaviors and attitudes. 
Analyses were by chi-square, Kruskal-Wallis test, Wilcoxan rank sum and multivariate 
logistic regression.


Results: Of the 370 completed surveys 61.5% of respondents reported 100% adherence 
to ISMs in the past month, an additional 28.6% reported adherence from 95% through 99%. 
Median OOP was $125. 7.5% of respondents reported cost-associated non-adherence in 
the past year. 27% reported spending less on basic needs in order to afford ISMs. Bivariate 
analyses found associations between CANA and need to change medications due to cost, 
need to change medications due to insurance formulary, pillbox use, depression, number 
of medications, having either Medicaid or private insurance, being married, transplant age, 
number of medications, presence of co-pay, opinion: need ISMs to keep kidney functioning, 
and lower income (p<0.05). All reduced and dummy variables with p <0.1 and OOP were 
included in the initial multivariate model. Sequential removal of all predictors with p >0.05 
yielded a model with parameters of OOP, being married, transplant age, changed ISMs for 
cost, depression, and number of medications. O.R. of CANA= 4.1 for OOP>$200 compared 
with OOP ≤$100 (p=0.0331).


Discussion: Despite the strict requirement for ISMs use, CANA is prevalent in the 
kidney transplant recipient population. Even more prevalent is behavior to skimp on basic 
needs to afford medications.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1040


Preemptive Kidney Transplantation in Focal Segmental Glomerulosclerosis 
(FSGS): Do the Benefits Offset the Risks?  Basit Javaid,1 Stephan Busque,2 
Marc L. Melcher,2 Jin-Yon Kim,1 Julie M. Yabu,1 Jane C. Tan,1 John D. 
Scandling.1  1Department of Medicine, Division of Nephrology; 2Department 
of Surgery, Division of Transplantation, Adult Kidney & Pancreas Transplant 
Program, Stanford University School of Medicine, Stanford, CA.


Objective: To compare post-transplant outcomes among preemptive and non-
preemptive renal allograft recipients with kidney failure due to FSGS.


Methods: This retrospective cohort study is based on the UNOS data. All adult and 
pediatric kidney transplant recipients with FSGS were eligible for analysis. Outcome 
measures including patient death, graft loss, acute rejection within six months of transplant, 
and delayed graft function (DGF) rates, were compared between preemptive and non-
preemptive transplant recipients.


Results: 11,024 kidney transplant patients with FSGS underwent a kidney-only 
transplant from 10/1987 to 4/2007. Of these, 1,942 patients were transplanted preemptively. 
In combined analysis including all deceased and living donor transplant recipients, the 
preemptive group had a lower adjusted risk of death (HR=0.55; 95%CI=0.39-0.77; 
p=<0.01), graft loss (HR=0.69; 95%CI=0.56-0.85; p<0.01), death-censored graft loss 
(HR=0.67; 95%CI=0.55-0.86; p=<0.01), acute rejection (OR=0.65; 95%CI=0.54-0.78; 
p<0.01), and DGF (OR=0.24; 95%CI=0.16-0.37; p<0.01), compared to the non-preemptive 
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group. Among living kidney transplant recipients, the preemptive group also had lower 
adjusted risk for death (HR=0.40; 95%CI=0.27-0.58; p<0.01), graft loss (HR=0.56; 
95%CI=0.45-0.71; p<0.01), death-censored graft loss (HR=0.63, 95%CI=0.49-0.81; 
p=<0.01), acute rejection (OR=0.70; 95% CI=0.55-0.89; p<0.01), and DGF (OR=0.24; 
95%CI=0.15-0.36; p<0.01).


Conclusions: In patients with FSGS, preemptive kidney transplantation offers superior 
outcomes with improved patient and graft survival and lower rates of acute rejection and 
DGF.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1041


Fasting Concentrations of Free Fatty Acid Are Inversely Related to Risk for 
Development of Graft Failure in Renal Transplant Recipients  A. Klooster, 
H. G. D. Leuvenink, H. van Goor, G. J. Navis, J. J. Homan van der Heide, R. 
O. B. Gans, SJL Bakker.  University Medical Center Groningen, Groningen, 
Netherlands.


In vitro studies support a tubulo-toxic effect of albumin-bound fatty acids, which 
might contribute to tubulo-interstitial damage, in particular in proteinuric conditions. No 
human in vivo data are available. We aimed to prospectively investigate the effect of fasting 
concentrations of circulating free fatty acids (FFA) on development of graft failure (GF) 
in renal transplant recipients (RTR).


Baseline measurements were performed between 2001-2003 in outpatient RTR with 
a functioning graft > 1 yr. Subjects with diabetes mellitus according to ADA criteria were 
excluded. Follow-up was recorded until May 2009. Death-censored GF was defined as 
return to dialysis or re-transplantation. FFA were assessed using an enzymatic colorimetric 
assay.


We included 390 patients (age 50.5 ± 12.0 yrs, 58% male) at a median [IQR] of 6.0 
[3.1-11.2] yrs post-transplant. Baseline creatinine clearance was 61.6 ± 22.7 mL/min. 
Urinary protein excretion was 0.2 [0.0-0.5] g/24h, with values >0.2 g/24h in 73% of the 
subjects. During follow up for 7.1 [6.6-7.5] yrs, 41 (10.5%) RTR developed GF. Fasting 
concentrations of FFA were 372 [266-516] µmol/L, with higher values in men than in 
women (414 [299-558] vs. 344 [256-473] µmol/L, p=0.001). On prospective univariate Cox-
regression analysis, FFA level was inversely associated with development of GF (HR=0.71 
[95%CI 0.57-0.88] per 100 µmol/L, p=0.002). This association remained significant after 
adjustment for age, sex, creatinine clearance, urinary protein excretion and serum albumin 
(HR=0.78 [0.64-0.95], p=0.014).


In conclusion, in this prospective cohort study in RTR, we found an inverse association 
between fasting FFA concentrations and risk for development of GF. This association 
suggests a renoprotective effect of elevated FFA in RTR rather than tubulo-toxic effects that 
might be anticipated from in vitro studies. Further studies on the role of FFA in progression 
of renal disease are warranted.


Disclosure of Financial Relationships: nothing to disclose
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Preemptive Kidney Transplant: Wouldn’t Earlier Be Even Better?  Basit 
Javaid,1 Marc L. Melcher,2 Jin-Yon Kim,1 Julie M. Yabu,1 Jane C. Tan,1 John D. 
Scandling,1 Stephan Busque.2  1Department of Medicine, Division of Nephrology; 
2Department of Surgery, Division of Transplantation, Adult Kidney and Pancreas 
Transplant Program, Stanford University School of Medicine, Stanford, CA.


Objective: To compare post-transplant outcomes among recipients of preemptive 
kidney transplants grouped according to pre-transplant native kidney function in order to 
determine if higher kidney function is associated with better post-transplant outcomes.


Methods: All preemptive kidney transplant recipients in the UNOS dataset who 
received first kidney transplant as a single organ between 10/1987 and 2/2009 were 
eligible for analysis. Pre-transplant kidney function assessment was based on MDRD 
eGFR values. Analysis was restricted to patients with eGFR of <=20 mL/min/1.73m2. 
Patients were divided into High eGFR and Low eGFR groups based on median MDRD 
eGFR value at transplantation.


Results: 25,748 adult patients received a first preemptive kidney transplant with an 
eGFR value of equal to or less than 20 mL/min/1.73m2 with a median eGFR of 9.95 mL/
min/1.73m2. The risks of recipient death, graft loss, and death-censored graft loss in the 
entire cohort, were similar in both groups. The High eGFR group had lower odds of acute 
rejection at 6 months after transplant (OR=0.66; 95%CI=0.59-0.74; p<0.01). Patients in the 
High eGFR group were also less likely to require dialysis in the first week of transplantation 
(OR=0.65; 95%CI=0.43-0.65; p<0.01). In subgroup analyses, patients with polycystic 
kidney disease (PKD) who were in the High eGFR group had a lower risk for all-cause 
graft failure (HR=0.75; 95%CI=0.59-0.95; p=0.02), as well as death-censored graft failure 
(HR=0.69; 95%CI=0.51-0.94; p=0.02). PKD patients also had lower odds of acute rejection 
(OR=0.73; 95%CI=0.56-0.92; p<0.01) and DGF (OR=0.52; 95%CI=0.35-0.78; p<0.01).


Conclusions: Higher native kidney function did not offer a significant survival 
advantage but was associated with a lower risk of acute rejection and delayed graft function. 
In subgroup analysis, higher residual native kidney function among patients with PKD, 
was associated with a lower risk of graft failure.


Disclosure of Financial Relationships: nothing to disclose


TH-PO1043


Transition of Care in Renal Transplant Recipients  Chanel Prestidge,1 
Ognjeka Djurdjev,2 Mina Matsuda-Abedini.1  1Division of Nephrology, BC 
Children’s Hospital, Vancouver, BC, Canada; 2BC Renal Agency, Vancouver, 
BC, Canada.


Successful transition form pediatric-centred to adult-orientated healthcare is 
increasingly recognized to influence health outcomes for young people with chronic illness. 
We describe the transition of care model used in the renal transplant population at B.C. 
Children’s Hospital and compare patient and graft survival in this group (Transition Clinic, 
TC) with a historical cohort who did not attend multi-disciplinary Transition Clinics (Pre-
Transition Clinic, PTC). Graft function and survival data were collected via a validated 
provincial database for 2 years post transfer to adult nephrology care. Between 2000-2006, 
33 patients were transferred (PTC) and since January 2007, 9 patients were transitioned 
(TC). Baseline patient characteristics are shown in Table 1.
Baseline Characteristics
Characteristic PTC (n=33) TC (n=9)
Male (%) 21 (64) 8 (89)
Age (yr) at transfer, mean ±SD 19.6±1.2 18.9±0.8
Age (yr) of graft at transfer, mean±SD 6.1±4.6 6.4±6.4
Pre-emptive Tx (%) 10 (30) 3 (33)
Months dialysis pre Tx, mean±SD 17.5±13.3 14±10.6
Deceased donor (%) 19 (58) 3 (33)
Cold ischemia time, median (range) 7.5 (1.65-37) 3.4 (2.73-30.7)


In the PTC, there were 3 deaths (2 post graft loss) and 7 graft losses within 2 years of 
transfer compared to no death or graft loss in the TC (Figure 1).


Further follow-up will enable multivariate analysis of the effects of the Transition Clinic 
on patient and graft outcomes. Cost-benefit estimates indicate that the cost of the 2-year 
Transition Clinic resulted in dialysis cost avoidance of CDN$60,500. These results suggest 
improved graft and patient survival post-transfer of care in renal transplant recipients who 
attend multi-disciplinary Transition Clinics, compared to a similar group of patients at the 
same institution, prior to establishment of a Transition Clinic.


Disclosure of Financial Relationships: nothing to disclose
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Trends in the Acceptance and Treatment of Patients with HIV in US Kidney 
Transplant Centers, 1995-2006  Susan A. George,1 Frank P. Hurst,1 Rahul 
Jindal,4 Lawrence Y. Agodoa,3 Paul L. Kimmel,2 Kevin C. Abbott.1  1Department 
of Medicine, Walter Reed Army Medical Center, Washington, DC; 2Department 
of Medicine, George Washington University, Washington, DC; 3NIDDK, National 
Institutes of Health, Bethesda, MD; 4Department of Surgery, Walter Reed Army 
Medical Center, Washington, DC.


Purpose: Previously few centers performed kidney transplantation (KTX) in HIV 
infected patients (HIV+). We examined the United States Renal Data System (USRDS) to 
analyze trends in the treatment of HIV+ patients.


Methods: Patients receiving KTX from January 1, 1995 to September 29, 2006, defining 
year of transplant as 1995-2000, Era 1, and 2001-2006, Era 2. Logistic regression analysis 
identified factors independently associated with HIV+. Cox regression analysis modeled 
adjusted hazard ratios for graft loss. Results: The percentage of HIV+ KTX increased from 
Era 1 to Era 2 (0.06% to 0.26%, p<0.001). KTX among HIV+ patients expanded from 18 
states in Era 1 to 49 states and Puerto Rico in Era 2. The two factors that changed the most 
over time were the percentage of HIV+ KTX recipients who were African American (18.6% 
to 56.7%, p<0.001) and those coinfected with Hepatitis C virus (HCV, 2.5% to 26.2%, 
p<0.001). In logistic regression, HIV+ were more likely to have KTX after 2001 (adjusted 
OR 2.21, 95% 1.49-3.28); factors that were significantly more frequent among HIV+ patients 
in Era 2 were African American ethnicity, HCV coinfection, use of a deceased donor, 
induction, and tacrolimus maintenance therapy. In Cox regression analysis adjusted for 
multiple factors including HCV co-infection, HIV+ status was not significantly associated 
with all cause graft loss (adjusted hazard ratio 1.27, 95% CI 0.89-1.8).


Conclusion: Over time, there as been a significant increase in the number of HIV+ 
KTX recipients, and their demographics have changed to better represent HIV+ patients 
no dialysis. This suggests that providers may increasingly consider KTX as established 
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therapy among HIV+ candidates.The views expressed in this abstract are those of the 
author and do not reflect the official policy of the Department of Army, Department of 
Defense, or the US government.
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Evaluation of the CKD-EPI Formula and a Modified Cockcroft & Gault 
Formula in Patients after Renal Transplantation  Uwe Poege, Thomas M. 
Gerhardt, Birgit Stoffel-Wagner, Tilman Sauerbruch, Rainer P. Woitas.  Internal 
Medicine I, University of Bonn, Bonn, Germany.


Background: Precise calculation of glomerular filtration rate (GFR) is crucial for 
management of patients after kidney transplantation. Recently, two new equations, the 
CKD-EPI formula and a modified Cockcroft and Gault formula (mC&G) were introduced 
to estimate GFR in CKD patients (Ann Intern Med. 2009;150:604 and Ann Intern Med 
2006;145:247) However, the value of these equations has not been evaluated in patients 
after kidney transplantation to date.


Methods: We analyzed the CKD-EPI and mC&G formulae in comparison to the 
re-expressed MDRD in 126 stable patients after renal transplantation. Correlation, bias, 
precision and accuracy within 30% and 50% of true GFR were determined. GFR was 
measured by 99mTc-DTPA clearance (39.4, 95%CI: 36.7-42.2 mL/min/1.73m²).


Results: The results for the MDRD, CKD-EPI and mC&G equations correlated well 
with GFR (0.82; 0,83; 0,79; respectively). MDRD (43.3 ml/min/1,73m²) and CKD-EPI 
(46.8 ml/min/1,73m²) overestimated true GFR significantly. In contrast, the mC&G equation 
(39.6 ml/min/1,73m²) did not differ significantly from true GFR. Consequently, the lowest 
bias was found for the mC&G equation with a mean overestimation of 4.6% (vs. MDRD: 
11.9% and CKD-EPI 20.2%). Precision was not significantly different between MDRD, 
CKD-EPI and mC&G (10.2 vs. 11.1 vs. 9.6 ml/min/1,73m², respectively). Accuracy within 
30% and 50% of true GFR was noticeably higher for mC&G (79 and 98%) in comparison 
to MDRD and CKD-EPI (72 and 90%; 64 and 87%, respectively).


Conclusion: In contrast to the new CKD-EPI formula the modified Cockcroft and Gault 
improved the estimation of GFR in patients after renal transplantation.
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Reading Levels of Kidney Transplant Consent Forms: A National Study  
Elisa J. Gordon,1,2 Ashley Bergeron,1 Gwen McNatt,2 John Friedwald,2 Michael 
S. Wolf.1  1Institute for Healthcare Studies, Northwestern University; 2Surgery, 
Northwestern University, Chicago, IL.


Purpose: Informed consent is ethically and legally required for transplantation. Patients’ 
comprehension of consent forms can be undermined by consent forms written at high 
reading levels. We investigated the reading levels of informed consent forms for adult kidney 
transplant recipients and living kidney donors across kidney transplant centers.


Methods: All active kidney transplant centers performing adult transplantation were 
contacted via email to request copies of consent forms (CFs) for adult kidney transplantation 
(KT) and kidney donation (KD), between February 2009-June 2009. CFs were preliminarily 
analyzed using 3 measures of reading level: Lexile Measure, Flesch-Kincaid Grade Level, 
and Gunning Fox. Lexile values translate to corresponding reading grade levels. Flesch-
Kincaid Grade Level provides a reading score that correlates with grade level. Gunning Fog 
Index measures the average number of words per sentence, and the length and difficulty of 
words. It correlates with the hypothetical number of years of full-time education needed 
to comprehend the text.


Results: Of active kidney transplant centers contacted (N=217), 44 sent their CFs 
(20.3% participation rate). Seven centers stated they did not participate for legal concerns 
or time constraints. Reading levels were high for both KT and KD CFs, ranging between 
10th grade and college levels (Table 1).
Table 1. Reading levels of consent forms used for Kidney Transplant Recipients and Donors
Consent Type Lexile Measure Flesch-Kincaid Grade 


Level Gunning Fox Index
 Mean (SD) Mean (SD) Mean (SD)
Kidney Recipient (n=20) 1360L (207.05) 10.4 (1.11) 14.3 (1.40)
Kidney Donor (n=20) 1428L (206.93) 11.4 (2.14) 15.6 (2.57)


Conclusions: Kidney transplantation and donation consent forms are written, on 
average, at the 12th grade reading level. Greater efforts are needed to reduce reading level 
of consent forms to a 5th - 8th grade reading level to ensure patient comprehension necessary 
for adequate informed consent.
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Effect of Successful Renal Transplantation in Children on Final Adult 
Height  Hiroshi Fujii, Kiyonobu Ishizuka, Masataka Hisano, Hiroko Chikamoto, 
Yuko Akioka, Motoshi Hattori.  Pediatric Nephrology, Tokyo Women’s Medical 
University, Tokyo, Japan.


Background: Growth retardation is a major clinical problem in children with chronic 
kidney disease. Unfortunately, this retardation persists in magnitude despite successful renal 
transplantation (RTx). The age of the patient at RTx, allograft function, and corticosteroid 
dosage and/or daily corticosteroid therapy are known to be the major factors that contribute 
to persistent suboptimal growth following RTx; however, the relevant factors that affect the 
final adult height (FH) of children following successful RTx remain inconclusive. Methods: 
We studied the effect of successful RTx on FH in 23 children (12 boys and 11 girls). All 


these 23 children had optimum graft function (eGFR > 60 ml/min per 1.73 m2) during the 
follow-up period and received a minimal dose and/or alternate-day corticosteroid therapy 
(less than 0.25 mg/kg/day). Results: The mean age at RTx was 13.9±2.9 years. The mean 
height Z-score at RTx was -2.0±1.3 and the mean height Z-score at FH was -1.6±1.3. The 
FH Z-score was below -2 SD in eight of 23 children (34.8%). The mean height Z-score 
at RTx was significantly lower in the below -2 SD group of FH (n=8) compared to the 
within the normal range group of FH (n=15) (-3.1±1.3 vs. -1.4±0.9 SD, p< 0.05). The FH 
was within the normal range in all of five preemptive RTx patients, and the mean height 
Z-score at RTx was -1.2±0.4 SD in these patients. The increase of height Z-score from 
the RTx to the FH was significantly smaller in children transplanted after start of puberty 
(n=16) compared to children transplanted before start of puberty (n=7) (0.2 vs. 0.9 SD, 
p< 0.05). Conclusion: The FH in children remains suboptimal despite success of RTx. 
Suboptimal FH seemed to be associated with preexisting height deficit at the time of RTx 
and insufficient ‘catch-up’ growth during puberty after RTx. Efforts to avoid a height 
deficit before RTx, early (preemptive) RTx and possible use of recombinant human growth 
hormone (rhGH) during puberty in pediatric recipient of RTx are necessary to improve 
FH in children after RTx.
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Intensive Plasmapheresis (PP) Alone Is Effective Treatment for FSGS 
Recurrence in Pediatric Renal Transplant Patients  Caroline E. Straatmann,1 
Diego H. Aviles,1 Oluwatoyin F. Bamgbola,1 Sander Florman,2 Mary Killackey,2 
V. Matti Vehaskari.1  1Pediatrics, LSU Health Sciences Center, New Orleans, 
LA; 2Surgery, Tulane University, New Orleans, LA.


Purpose: FSGS recurs in approximately 30% of transplanted kidneys. We examined 
the efficacy of early initiation of prolonged PP in pediatric transplant patients with 
recurrent FSGS.


Methods: We retrospectively reviewed all of our center’s 21 patients who underwent 
renal transplantation for primary FSGS. Recurrent FSGS in the graft was defined by 
nephrotic range proteinuria and effacement of foot processes on graft biopsy.


Results: Five/21 patients (24%) had FSGS recurrence based on progressively increasing 
urine protein/creatinine ratios (UPr/Cr) during the first post-operative week. All five patients 
had diffuse effacement of foot processes on biopsy. Time of initiation of PP ranged from 
post-operative day 2 to day 11. Peak UPr/Cr was 3.8-207 mg/mg prior to starting PP. All 
patients received standard immunosuppression and 2/5 received cyclophosphamide. All 
patients received PP daily for 4-14 days and then were gradually weaned off by increasing 
PP intervals, guided by daily morning UPr/Cr. PP was discontinued when UPr/Cr was 
consistently less than 0.5 mg/mg in 4/5 patients. The total initial course of PP therapy for 
all five patients ranged from 4-24 weeks. All patients (5/5) achieved complete remission. 
Two/5 patients had a second recurrence of FSGS. These two patients had the shortest initial 
PP course, four and five weeks respectively, and both recurrences again remitted after a 
3-7 week course of PP. None of the 5 patients have lost their graft and the most recent 
s-creatinine is less than 1.2 mg/dL in 4/5; one patient has s-creatinine of 2.3 mg/dL due to 
chronic allograft nephropathy 12 years post-transplant.


Conclusions: In contrast to published reports, PP was 100% successful in achieving 
full remission of recurrent FSGS in our patients. Early diagnosis of recurrence, early 
initiation of PP, and a prolonged course of PP may be key factors to successful treatment. 
Additional cytotoxic therapy might not be necessary to achieve full remission and prevent 
graft loss.
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The Use of ACE Inhibitors in the Early Post-Renal Transplant Period  
Roberto Gordillo, Maria Coco, Robert Woroniecki, Daniel Glicklich.  Montefiore 
Medical Center, Albert Einstein College of Medicine, Bronx, NY.


The loss of renal function and chronic progressive renal injury over time remains a 
significant problem in the renal transplant recipient (RTR). ACE inhibitor (ACEI) therapy 
may be useful in RTR by suppressing the renin-angiotensin system and decreasing 
profibrotic cytokines such as TGF-b. However, there has been no study that addresses 
whether ACEI use in the early post-renal transplant period is safe.


Methods: We conducted a prospective, randomized, placebo-controlled trial to assess 
the safety of enalapril 5 mg in RTR, within 1 month of transplant. Subjects took the study 
medication for 6 months. Primary endpoints were hyperkalemia (K) > 5.9 mEq/l and 50% 
increase in baseline Creatinine (Cr). Chemistries were obtained within 1 week and then 
every 2 weeks thereafter.


Results. 53 subjects were randomized: 27 received study drug. 14 ACEI subjects 
and 13 controls completed the study. Primary endpoints of hyperkalemia or increase in 
creatinine were not reached. ACEI had higher K, higher BUN and lower Hct at 6 months. 
Cr, eGFR, urinary protein, blood pressure were not different. There was no difference in 
urinary TGF B.
table 1


Cr mg/dl K mEq/l BUN mg/dl Hct % TGF-b pg/mg
ACEI 1.35±.5 4.66±.4* 26±11** 37.1±7*** .0216±.32
CON 1.42±.2 4.25±.4 20±4 41.6±3 .0442±.014


*p<.016 **p<.05 ***p<.30
Conclusion: Low dose ACEI may be safely used within the first 6 months of renal 


transplantation. Whether early ACEI use is beneficial in preserving graft function requires 
further study.
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TH-PO1050


Incidence of De Novo Non-Skin Post Transplant Malignancy (PTM) in HIV 
Positive (HIV+) and HIV Negative (HIV-) Kidney Transplant Recipients  
Lohith S. Bachegowda,1 Ajoy R. Bhardwaj,1 Diptesh R. Gupta,3 Aniruddha 
Palya,1 Karthik M. Ranganna,1 Greg Malat,2 Mysore S. Anil Kumar.2  1Medicine, 
Drexel University College of Medicine, Philadelphia, PA; 2Surgery, Drexel 
University College of Medicine, Philadelphia, PA; 3Medicine, University of 
Missouri, Columbia, MO.


HIV infection and post transplant immunosuppression are independent risk factors for 
higher incidence of malignancy.


We looked at the incidence and outcome of de novo PTM in HIV+ kidney transplant 
recipients maintained on immunosuppression and compared with HIV- renal transplants 
recipients maintained on similar immunosuppression.


353 kidney recipients transplanted between January 2000 and December 2005 that 
had similar immunosuppression were analyzed for PTM; 58 were HIV+ and 295 were 
HIV-. Immunosuppression in all recipients was basiliximab induction and maintenance 
with a calcineurin inhibitor (CNI) and sirolimus (SRL). The recipient demography was 
comparable between the groups. The CNI and SRL blood levels were comparable in HIV+ 
and HIV- recipients. The daily doses of CNI and SRL were significantly smaller in HIV+ 
recipients compared to HIV- recipients due to drug inter action with anti retroviral therapy. 
All recipients have completed 42 months post transplant (range 42 to 102 months). The 
incidence of de novo PTM was 3.4% in HIV+ and 1.7% in HIV- kidney recipients (P=0.32). 
The type of PTM in both groups is shown in the table 1. Three year patient survival was 80% 
and 85% and graft survival was 70% and 78% in HIV+ and HIV- recipients respectively. 
PTM caused one death in HIV+ group and 2 deaths in HIV- group.


Our retrospective study shows that the incidence of de novo PTM is comparable in 
HIV+ and HIV- kidney recipients maintained on similar immunosuppression. The mortality 
due to PTM is low in both HIV+ and HIV- recipients. Post-transplant immunosuppression 
in HIV+ kidney recipients did not increase de novo PTM.
Types of Cancer in HIV + and HIV - kidney recipients


HIV -ve recipients HIV +ve recipients
Nnumber of recipients 295 58
PTLD 2 0
Renal cell cancer 1 0
Lung cancer 1 1
Thyroid cancer 1 0
Pheochromocytoma0 0 1
Total cancers 5 (1.7%) 2 (3.4%)
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Findings Histological in Time-Zero Renal Biopsy in Living Kidney Donors  
José D. Moreira,1 Francisco Ramos,2 Narcizo Ramírez,1 Carlos Valdespino,1 
Mario Sandoval,1 Monica Segura,1 Abdon Limas,1 Benjamin Gomez-Navarro.1  
1Nephrology and Transplant, Hospital de Especialidades del Centro Medico 
de Occidente, IMSS, Guadalajara, JAL, Mexico; 2Pathology, Hospital de 
Especialidades del Centro Medico de Occidente, IMSS, Guadalajara, JAL, 
Mexico.


Despite properly followed guideline criteria for donor selection current reports 
identify unsuspected renal pathology at time zero or preimplantation biopsy. The quality 
of the transplanted organ is the major determinant in the long term survival of the graft, 
influence graft function by a nonimmune mechanism, hence the importance of having a 
zerotime biopsy.


Objective: To determine the most frequent histopathological findings on biopsy zero 
in living related kidney donors (LRKD)


Includes DRV ≥ 18 years of age, any gender, who had renal biopsy time zero in 2005 and 
2008. We excluded those without histopathologic outcome. The histopathological findings 
were defined considering the Banff 97 classification. The average of glomeruli analyzed in 
each biopsy was 8.5 The source of information was the medical record.


Results: We analyzed 251 LRKD. The average age was 36 ± 10 years, 45% were men, 
according to equation Modification of Diet in Renal Disease (MDRD) 178 patients 71% 
were stage I of the classification K / DOQI of chronic renal failure, 70 (28 %) in stage 2. 
The incidence of abnormal biopsy time zero was 34%. These abnormalities include: 25% 
vascular sclerosis (63), 7% tubular atrophy (18), and 2% interstitial fibrosis (5). 66% had 
normal biopsy (164).
Findings Histological in Time-Zero Renal Biopsy
Biopsy Number Percentage
Normal 163 65.6
Vascular sclerosis 63 25.2
Tubular atrophy 18 7.2
Interstitial fibrosis 5 2


Conclusions: The incidence of abnormal biopsy time zero was 34.%. Histopathological 
alteration was the most common vascular sclerosis 25% in healthy donors aaparentemente. 
Currently, accepted selection practices may not identify all potential donors at risk for future 
morbidity.The biopsy time zero is very necessary, because it can influence in the future of 
the survival of renal allograft.
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Time-Zero Histopathological Features and Clinical Data of Kidney Living 
Donors with Thin Basement Membrane Compared to Normal Donors  
Monica Ximena Inofuentes,1 Carmina Pacheco,1 Emilio Mejia,1 Francisco 
Eugenio Rodriguez,1 Eduardo Mancilla,1 Maria del Carmen Avila-Casado.2  
1Nephropathology, Instituto Nacional de Cardiologia, Mexico, DF, Mexico; 
2Nephrology, Instituto Nacional de Cardiologia, Mexico, DF, Mexico.


We have identified an endemic area of thin basement membrane in Mexican population 
that has been nephrectomized to act as living related donors.


AIMS. To study the histopathological features at time-zero biopsies from a group 
of patients with thin basement membrane (TBM) diagnosed at this time, compared to 
normal basement membrane (NBM) donors and analyze the clinical characteristics of 
these subjects.


METHODS. Donors fulfilled accepted criteria for the transplant protocol according to 
accepted guideliness at our institution transplant program and had normal renal function. 
Thirteen time-zero biopsies from patients identified as TBM-donors were compared to 
16 time- zero biopsies from NBM by light and electron microscopy. Clinical data was 
obtained from the chart.


RESULTS. There was a significant increase in histopathological abnormalities at 
time-zero biopsies of TBM donors compared to NBM donors. TBM was established with 
basement membranes< 290 nm by electron microscopy. The presence of inflammatory 
infiltrates, hyalinosis, glomeruloesclerosis and interstitial fibrosis was also determined in 
both groups with statistical significance. There was a significant difference in the clinical 
data such as Crcl (p= 0.02) pre and post nephrectomy (111 Vs 99 y 72 Vs 68 ml/min 
respectively, UP (82 Vs 138 mg/dL) and cholesterol (172 Vs 193 mg/dL).


CONCLUSIONS. Besides the presence of TBM, there were significant 
histopathological abnormalities present in the biopsy of patients identified with TBM at 
time-zero biopsy compared to NBM donors. Those changes may be significant for recipients 
and donors at follow up.


Disclosure of Financial Relationships: nothing to disclose
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Glomerular Filtration Rate 12-Months after Renal Transplant and Graft 
Survival Differences by Donor Source  Mark Schnitzler,1 Yong Yuan,2 A. 
V. Tuomari,2 Ross Maclean,2 John Brian Copley.2  1Saint Louis University; 
2Bristol-Myers Squibb.


Introduction Donor source, living (LD), standard criteria (SCD) and expanded criteria 
(ECD) donor, has a large effect on long-term graft survival. This analysis examines the 
importance of renal function 1-yr post-transplant (P-T) for differences in long-term graft 
survival by donor source.


Methods The study population included adult renal transplant recipients drawn from 
United Network for Organ Sharing (UNOS) data from 1995-2004. Estimated glomerular 
filtration rates (eGFR) in mL/m per 1.73 m2 were derived using the abbreviated Modification 
of Diet in Renal Disease equation, incorporating serum creatinine, age, gender and race. 
Multivariate regression was used to predict survival expectations for patients with average 
characteristics. The relationships between eGFR and survival were estimated using 
continuous spline functions. Covariates were drawn from the survival prediction model 
developed by UNOS Kidney and Kidney Allocation Review committees. Donor type 
followed UNOS definitions. The primary outcome was patient survival with a functioning 
graft, or all-cause graft survival. We report survival expectations at the 9th transplant 
anniversary given graft function at 1-yr P-T.


Results Kidney transplant recipients (38,015) met inclusion criteria. Graft survival 
impacts were large for eGFR <60 for SCD and LD and for eGFR <50 for ECD, P<0.0001 
in each case. ECD recipients have a remarkably different distribution of eGFR at one-yr 
P-T.
9 Year Graft Survival by 1-year eGFR and eGFR Distribution
eGFR @ 1-year LD (%) SCD(%) ECD(%)
9 Year Survival
>60 63.4 57.7 46.3
50 60.3 52.6 46.4
40 53.3 42.0 39.3
30 36.2 26.0 25.5
20 7.2 6.4 7.6
Distribution
>60 32.2 32.5 7.8
50–60 23.0 20.1 9.8
40–50 23.0 21.5 21.3
30–40 15.0 16.6 29.8
20–30 5.7 8.1 25.6
<20 1.1 1.7 6.3


Conclusions Differences are seen in survival expectations by donor source. 
Distributions in renal function by 1-yr P-T are an important component of the differences. 
Renal function 1-yr P-T is a powerful predictor of survival expectations in addition to 
donor source.


Disclosure of Financial Relationships: grant/research support: Bristol-Myers Squibb; 
consultant: Bristol-Myers Squibb.
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Blood Pressure Management and Cardiovascular Risk Reduction in Kidney 
Transplanted Patients  Istvan Mucsi,1 Maria E. Czira,1 Gyorgy Deak,1,2 Lilla 
Fang,1 Istvan Kiss,1,3 Anna Rudas,1 Zsofia K. Nemeth,1,2 Adam Remport,1 Akos 
Ujszaszi,1 Miklos Zs Molnar.1  1Semmelweis University, Budapest, Hungary; 
2FMC-SE Dialysis Centre, Budapest, Hungary; 3St Imre Hospital, Budapest, 
Hungary.


Cardiovascular (CV) diseases are the leading cause of death in the kidney transplanted 
population (Tx). Multiple risk reduction, utilizing HMG-CoA reductase inhibitors (statins), 
angiotensin-convertase enzyme inhibitors and angiotensin receptor blockers (ACEIs-
ARBs) and thrombocyte aggregation inhibitors (TAIs), reduce CV risk. Here we assess 
the management of blood pressure and the utilization of CV risk reducing medications in 
a large sample of Tx patients.


Data from 993 prevalent Tx patients followed at a single outpatient transplant center 
was analyzed. Socio-demographic and clinical data were collected from medical records. BP 
was measured under standard conditions. We also calculated the Framingham cardiovascular 
(CV) risk in this population. We defined high CV risk patients if the 10-year CV risk was 
greater than 20% in women and greater than 30% in men.


RESULTS: Only 28% of the patients had BP under 130 Hgmm systolic, 55% had a 
systolic BP between 130-160 Hgmm and 17% had a systolic BP >160 Hgmm. The proportion 
of patients taking 3 or more antihypertensive medications was 26%, 30% and 36% in the 
groups with systolic BP <130 Hgmm, 130-160 Hgmm and >160 Hgmm.


The proportion of patients taking ACEI-ARBs, TAIs and statins was 32%, 30%, and 
34%, respectively. The proportion of patients receiving CV risk reducing medications was 
similar in patients with high cardiovascular risk vs low risk (ACEI-ARBs: 36% vs 32%; 
p=NS; TAIs: 40% vs 29%; p=0.062; statins: 40% vs 34%; p=NS).


Blood pressure was above the target range for the majority of the Tx patients. More than 
60% of the patients with BP above the target range used 2 or less antihypertensive drugs. 
Furthermore, almost half of the Tx patients with high CV risk did not receive multiple CV 
risk reduction. A systematic approach to assessing and managing blood pressure and CV 
risk in kidney transplanted patients may improve both patient and graft survival.


Disclosure of Financial Relationships: nothing to disclose
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Erythropoietin Responsiveness in Kidney Transplanted Patients  Miklos 
Zs Molnar,1 Gabriella Beko,1 Maria E. Czira,1 Istvan Kiss,1,2 Laszlo Rosivall,1 
Anna Rudas,1 Adam Remport,1 Eniko Sarvary,1 Akos Ujszaszi,1 Istvan Mucsi.1  
1Semmelweis University, Budapest, Hungary; 2St Imre Hospital, Budapest, 
Hungary.


Reportedly 10-15% of kidney transplanted patients (Tx) have post-transplant anemia 
(PTA) requiring treatment with an erythropoietin stimulaing agent (ESA). Reaching or 
maintaining target Hb in patients with PTA frequently requires higher than usual ESA doses 
suggesting hyporesponsiveness to ESAs. In this analysis we tested if chronic inflammation 
and/or protein-energy wasting (PWE) is assoiated with ESA hyporesponsiveness in Tx 
patients.


Clinical and laboratory data were collected from 103 prevalent Tx patients, who all 
rceived ESA treatment, followed at the outpatient renal transplant clinic of the Semmelweis 
University. All patients who enrolled in a prospective cohort study assessing chronic 
inflammation and PEW (MINIT-HU study) and receiving ESA therapy were enrolled in 
this analysis. Inflammation and PEW was assessed with the Malnutrition and Inflammation 
Complex Syndrome score (MIS), which incorporates components of the Subjective 
Global Assessment (SGA) and other parameters. ESA responsiveness was estimated by 
computing an ESA resistance index (ESA-RI) by dividing the monthly ESA does with 
the hemoglobin (Hb) concentration. Associations were analyzed with correlation analysis 
and also in multivariable linear regression models with log-transformed ESA-RI as the 
dependent variable.


In this sample (35% male, mean age 49±12 years, mean eGFR 31±18 ml/min/1.73m2) 
ESA-RI was correlated with eGFR (rho=0,399; p<0,01), percentage of hypochromic 
reticulocytes (rho=-0,568; p<0,01), serum albumin (rho=0,342; p<0,01) and the MIS score 
(rho=-0,261; p<0,01). Interestingly, no correlation was seen between ESA-RI and serum 
CRP or IL-6. In a multivariable linear regression model (r2=0,257) eGFR (β=0,240; p=0,01) 
and the percentage of hypochromic reticulocytes (β=-0,396; p<0,01) was significantly 
associated with log-ESA-RI.


These results suggest that iron deficiency is a strong predictor of ESA hyporesponsiveness 
in renal transplant recipients. Regular monitoring of iron stores and appropriate iron 
supplementation will improve anemia management in this population.


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Coordinated Care within an Integrated Healthcare System 
May Improve Cardiovascular Mortality in Kidney Transplant Recipients  
Joseph Kahwaji,1 Suphamai Bunnapradist,2 Ryszard Dudek.3  1Comprehensive 
Transplant Center, Cedars-Sinai Medical Center, Los Angeles, CA; 2Kidney and 
Pancreas Transplant Program, UCLA, Los Angeles, CA; 3Nephrology, Southern 
California Kaiser-Permanente, Los Angeles, CA.


Purpose: To explore the cause of death with graft function (DWGF) in kidney transplant 
recipients within an integrated healthcare system (IHS) that coordinates care utilizing 
electronic health records and case management.


Methods: Data was retrospectively collected on all renal transplant recipients within 
an IHS over a ten-year period. We determined the cause of DWGF and explored variables 
at 6 months, 3-years, and 5-years after transplant.


Results: There were1606 subjects included in the analysis. The average age at the time 
of transplant was 47 years. There was a diverse racial profile with no racial majority. The 
average follow-up was 4.58 years. There were 171 patients lost to follow-up, 280 patients 
had allograft failure, and there were 175 deaths. Patient survival at 1, 5, and 10 years was 
98%, 93%, and 81% respectively.


DWGF accounted for 124 deaths. Causes of DWGF include: cardiovascular disease 
(CVD) (24%), infection (16%), malignancy (12%), CVA (5%), other (31%). DWGF was 
associated with the following (p<.05): Older age, DM, uncontrolled HTN at 6 months, Lower 
hemoglobin at 5 years, Higher HgbA1C and Lower albumin at all time points. Lower LDL 
was associated with DWGF using the combined end points of CVD events and DWGF. 
54% to 61% of patients were prescribed ACEI/ARB, Beta Blockers, and/or statins. There 
was a trend toward survival in those prescribed ACEI/ARB and/or statins.


Conclusions: 1) DWGF as a result of CVD is reported to be between 36%-53%. There 
was a low rate of DWGF as a result of CVD in this cohort. 2) Lower blood pressure was 
associated with better outcomes. Controlling HTN early post transplant may decrease the 
risk of DWGF. 3) The benefit of lipid control is unclear in this cohort. 4) This population of 
renal transplant recipients seems to have improved CVD outcomes. Coordinated care may 
play a role by improving blood pressure control, medication use, and compliance.


Disclosure of Financial Relationships: nothing to disclose
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Prevalence of Cardiovascular Risk Factors in a Cohort of Renal Transplant 
Recipients  Vadamalai Vivek,1 Sunil Bhandari.2  1Dudley Group of Hospitals 
NHS Foundation Trust, Dudley, United Kingdom; 2Hull & East Yorkshire 
Hospitals NHS Trust and Hull York Medical School, Kingston upon Hull, 
United Kingdom.


Cardiovascular disease (CVD) accounts for the majority of morbidity & mortality 
in renal transplant patients. This relates to a number of modifiable & non-modifiable 
risk factors. New onset diabetes after transplantation (NODAT) may lead to additional 
cardiovascular risk. We examined the prevalence of these risk factors in an observational 
study of 126 patients with functioning renal transplants who were not diabetic pre 
transplantation.


94 non-diabetic (ND) transplant patients mean age 45.7±1.7years & 32 NODAT 
patients, mean age 55.2±1.6years were studied. Mean serum creatinine concentrations 
were 131.1±4.3µmol/l & 135.2±4.9µmol/l respectively between ND & NODAT patients 
at means times of 96.9±8.7 & 79.4±14.1months post transplantation. NODAT was more 
common in patients with ADPKD & analgesic nephropathy.


Hypertension was present in 68% of ND & 87% of NODAT, with patients with NODAT 
having higher systolic pressures (p=0.016). Adequate BP control was obtained in 80% of 
patients. ACE inhibitor & ARB use was similar in both groups.


35.7% of patients had either a total serum cholesterol level >5mmol/l &/or LDL 
cholesterol level >3mmol/l. Lipid lowering therapy use was similar in both groups. 
Homocysteine levels were >12mmol/l in 78% of patients. Levels were similarly elevated 
in both groups. Homocysteine correlated with serum creatinine (r=0.3) & serum albumin 
(r=0.4).


Cardiovascular events occurred in 18.1% of ND & 37.5% of NODAT patients (p<0.05). 
ND patients had higher LDL & total cholesterol (p=0.04) & a non significant increase in 
homocysteine levels, their BP was lower & HDL cholesterol higher. Univariate analysis 
identified age (p<0.001) & diabetes (p<0.05) as predictors of cardiac events but with multi-
variable analysis only age remained significant (p<0.001).


Our data suggests a strong association between age & cardiovascular risk in transplant 
patients. NODAT was not an independent risk factor for CVD on multivariate analysis. 
This data may have implications in studying & potentially modifying the risk of CVD in 
older ESRD patients post transplantation.


Disclosure of Financial Relationships: nothing to disclose
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The Use of Homozygosity Mapping To Identify Two Renal Diseases in a 
Single Consanguineous Kindred  Yaacov Frishberg, Sofia Feinstein, Choni 
Rinat, Rachel Becker-Cohen, Efrat Ben-Shalom, Annick Raas-Rothschild, Ruth 
Belostotsky.  Pediatric Nephrology, Shaare Zedek Medical Center, Jerusalem, 
Israel.


Homozygosity mapping provides an efficient means of mapping autosomal recessive 
genes in consanguineous families, by identifying chromosomal regions that show 
homozygous identity-by-descent segments in a number of samples. We studied 5 affected 
children from three nuclear families belonging to a highly inbred kindred of Arab descent. 
Three patients presented with antenatal Bartter’s syndrome (prematurity, polyhydramnios) 
and subsequently developed nephrocalcinosis and progressed to ESRD. Two children 
presented with polyuric chronic renal failure with nephrcalcinosis, in one. The aim of 
the study was to discern whether this represents a single recessive entity with phenotypic 
variability or two distinct diseases with overlapping phenotype. Affymetrix 500K Array 
SNP homozygosity mapping failed to demonstrate a large homozygous region shared 
by all affected individuals tested. Pairwise homozygosity analysis detected two loci, 
bearing pathogenic mutations in 2 known genes: A novel homozygous missense mutation 
c.580G>T (p.V194F) was identified in the SLC12A1 gene responsible for the Bartter’s 
syndrome, and a novel large homozygous deletion of 7271 bp (c.2609-2740_3312+484del) 
skipping exons 19-22 in the NPHP4 gene was detected in the two remaining individuals 
who were therefore diagnosed as familial juvenile nephronophthisis. None carried three 
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mutated alleles. Following this study, the same deletion in the NPHP4 gene was identified 
in two additional families of the same ethnic background, pointing to a founder effect. 
Hyperlaxity of the metacarpophalangeal joints observed in 2 children was not linked to 
either of the renal diseases.


Homozygosity mapping was useful in identifying two recessive renal diseases in a 
single kindred. Phenotypic variability cannot be attributed to a digenic model of disease. 
Studies to detect additional recessive conditions in this kindred are underway.


Disclosure of Financial Relationships: nothing to disclose
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The Utility of Neutrophil Gelatinase-Associated Lipocalin in Predicting 
Acute Kidney Injury in a General Adult Intensive Care Unit  Emma M. J. 
Borthwick,1,3 Martin Duffy,2,3 Gerard Savage,3 Aisling E. Courtney,1,3 Danny 
F. McAuley,2 Alexander P. Maxwell.1,3  1Regional Nephrology Unit, Belfast 
City Hospital, Belfast, United Kingdom; 2Regional Intensive Care Unit, Royal 
Victoria Hospital, Belfast, United Kingdom; 3Nephrology Research Group, 
Queen’s University, Belfast, United Kingdom.


Introduction: Neutrophil Gelatinase-Associated Lipocalin (NGAL) is a novel biomarker 
which has been shown to be useful in predicting acute kidney injury (AKI) in specific 
populations. Its performance in the general adult intensive care unit (ICU) population is 
not yet established.


Objective: To assess if NGAL at admission to ICU can predict the subsequent 
development of AKI in a heterogeneous adult population.


Methods: Single-centre prospective observational study of consecutive incident patients 
to a mixed adult ICU. Patients were excluded if they received chronic RRT. Clinical data 
were collected on admission and serum creatinine recorded daily. AKI was defined using 
the AKIN classification. Plasma NGAL levels were measured from samples taken within 24 
hours of ICU admission, using a point-of-care device (Triage NGAL, Biosite Inc, CA).


Results: Ninety-nine patients entered the study. The mean age was 58.8 (SD 19.6) 
years, 73.7% were male and mean APACHE II score was 17.0 (SD 7.1). AKI developed 
in 23.2%; 8.1% required RRT. There was a significant association between NGAL levels 
within 24 hours of admission and development of AKI (Table 1).
Table 1: Association between NGAL levels and AKI stage
AKI stage n Median (IQR) NGAL (ng/ml) p value
0 76 174 (129.5-215) -
1 11 308 (207-484) 0.015
2 3 440 (262-697) 0.030
3 9 552 (350.5-1095) <0.001
IQR inter-quartile range. p value from ANOVA


In a stepwise binary logistic regression model (including age, baseline creatinine, 
APACHE II score, admission category, use of inotopes, urinary albumin-creatinine ratio 
and NGAL), NGAL within 24 hours of ICU admission was independently predictive of the 
development of AKI (p=0.003, OR 1.04 per 10 unit increase in NGAL, CI 1.01-1.07).


Conclusions: Plasma NGAL within 24 hours of ICU admission appears to be 
independently predictive of development of AKI.


Disclosure of Financial Relationships: nothing to disclose
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Plasma NGAL for Recovery from Sepsis-Induced Acute Kidney Injury  
Nattachai Srisawat, Lan Kong, Melinda Carter, Raghavan Muragan, Kai 
Singbartl, Derek Angus, John A. Kellum.  Critical Care Medicine, CRISMA 
(Clinical Research, Investigation, and Systems Modeling of Acute Illness) 
Laboratory, University of Pittsburgh, Pittsburgh, PA.


Introduction: An important barrier to finding effective treatments for AKI has been the 
inability to identify patients with a poor prognosis for recovery so as to direct interventions 
at this group and away from those who will have spontaneous recovery. We hypothesized 
that plasma neutrophil gelatinase-associated lipocalin (pNGAL), an important biomarker 
of tubular damage, could predict renal recovery after AKI.


Materials and Methods: GenIMS is a multicenter, observational cohort study of subjects 
with community acquired pneumonia presenting to the emergency departments of 28 
hospitals in four regions (western Pennsylvania, Connecticut, Michigan, and Tennessee) 
in the United States. Of the 1,895 subjects, 189 (9.97%) developed AKI RIFLE-F criteria 
on any day during admission. We measured pNGAL on the day when RIFLE-F criteria 
were first met in a random subset of 47 patients using a commercially available assay kit 
(Biosite, San Diego). AKI outcomes were defined by the following definitions: recovery 
was defined by alive, independent of dialysis and RIFLE score less than F at hospital 
discharge; non-recovery was defined as death, or dialysis dependence or RIFLE score F 
at hospital discharge.


Results: Of the 47 patients studied 16 (34 %) recovered from AKI and 31 (66%) were 
classified as non-recovery—8 (17%) died. Median pNGAL concentration in patients that 
recovered was 186 (IQR 115-349) pg/ml versus 305 (IQR 187-654) pg/ml in the non-
recovery group, p=0.02. pNGAL was a significant predictor of renal recovery with an AUC 
of 0.71 (95% CI 0.55-0.87). The adjusted odds ratio for recovery between the 1st quartile 
and other quartiles for pNGAL in a model adjusting for age, gender, Charlson co-morbidity 
index and APACHE III score was 8.5 (95% CI 1.6-46.6, p=0.01).


Conclusions: In this small cohort of patients with RIFLE-F, pNGAL appears to be 
potentially useful as a biomarker for prediction of renal recovery after AKI. Further 
validation is needed to confirm the clinical utility of pNGAL for AKI recovery.


Disclosure of Financial Relationships: nothing to disclose
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Urinary Neutrophil Gelatinase Associated Lipocalin Distinguishes Type of 
Kidney Failure and Predicts Mortality in Patients with Cirrhosis  Elizabeth 
C. Verna, Erica Farrand, Catherine S. Forster, Marisol Pichardo, Robert S. 
Brown, Jonathan M. Barasch, Thomas L. Nickolas.  Medicine, Columbia 
University Medical Center, New York, NY.


Kidney failure (KF) is a strong predictor of mortality in patients with cirrhosis. 
uNGAL discriminates AKI from other types of KF but has not been studied in cirrhosis or 
hepatorenal syndrome(HRS). We hypothesized that uNGAL would discriminate AKI and 
predict mortality for inpatients with cirrhosis. 94 patients were enrolled, mean age 57(10) 
years, 60% male. Cirrhosis was due to hepatitis C (HCV,45%), alcohol(23%), HCV and 
alcohol(10%), cryptogenic(10%) and other(12%). uNGAL was significantly higher in 
patients with AKI compared to patients with PRA, CKD or normal kidney function.


Normal(n=36) AKI(n=10) HRS(n=10) PRA(n=25) CKD(n=12)
Serum Creatinine(mg/dl) 0.8(0.2)* 3.1(1.9) 2.3(1.3) 1.6(0.7)* 1.5(0.4)*
GFR(ml/min) 110(32) 34(27) 38(24) 48(18) 49(15)
uNGAL(µg/g crt) 37(74)* 720(749) 228(245) 36(31)* 111(200)*
Inpatient Mortality(%) 2.7 50 60 0 8.3
p<0.05 compared to AKI


uNGAL in patients with HRS trended to levels between PRA (p<0.05) and AKI 
(p=0.06). 13 patients died, 22 were admitted to the ICU, 17 had nephrology consultation 
and 10 required hemodialysis. uNGAL was significantly higher in patients who died in 
comparison to patients who did not die(416(649) g/gm v. 94(227)mg/dL,p=0.001). A 
uNGAL cutoff of 130 g/gm and scr of 2.2 mg/dL had a sensitivity of 46% and specificity 
of 96% to discriminate inpatient mortality. Analysis of the area under the ROC curve for 
mortality was 0.79 for uNGAL and 0.81 for Scr. Logistic regression demonstrated that a 
50 g/gm rise in uNGAL increased the odds of death by 11% (OR 1.11, 95% CI 1.01-1.21, 
p=0.03). The odds of death was 9-fold higher for patients with a uNGAL>130 g/gm (OR 
9.2, 95% CI 2.6-33.0, p=0.001). These data suggest that patients with HRS may have 
underlying tubular dysfunction manifesting as a blunted uNGAL rise vs. patients with AKI 
and that uNGAL levels may predict mortality risk. Further studies are needed to determine 
the diagnostic utility of uNGAL in patients with decompensated cirrhosis.


Disclosure of Financial Relationships: nothing to disclose
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Urinary Excretion of NGAL Is a More Sensitive Predictor of Acute Kidney 
Injury Than Traditional Urinalysis  Carrie Grafft,1 Merfake Semret,1 Steven 
Wagner,1 Timothy Borland,2 John C. Lieske.1,2  1Medicine, Mayo Clinic, 
Rochester, MN; 2Laboratory Medicine and Pathology, Mayo Clinic, Rochester, 
MN.


Background. Early detection of acute kidney injury (AKI) could identify patients that 
would benefit from early interventions to improve outcomes.


Methods. Consecutive patients (n=220) that were admitted to the hospital from the 
Emergency Department were identified. Urine was obtained and analyzed in the Mayo 
Renal Function Laboratory for routine urinalysis by a skilled observer, urine creatinine 
and electrolytes, and measurement of NGAL by ELISA (BioPorto). Patient outcomes were 
obtained by chart review. Acute kidney injury was scored using AKIN (Acute Kidney Injury 
Network) criteria (Stages 0-3).


Results. AKI was common in this population after hospital admission, affecting 10.7%, 
7%, and 11.2% at stages 1, 2, and 3 respectively. The presence of renal epithelial cells, 
granular casts, or renal epithelial cell casts was a significant predictor (p=0.01) of subsequent 
AKI (stages 1-3) with good specificity (91%) but only fair sensitivity (48%). For stage 3 
AKI the urine sediment had even lower sensitivity (19%). Urinary NGAL concentration 
(ng/ml, mean±SE) progressively increased from 69±44 (stage 0) to 160±123 (stage1) 
401±144 (stage 2) to 611±132 (stage 3) (P=0.004). Urinary NGAL was useful to separate 
stage 0 from stages 1-3 AKI (ROC AUC 0.69) or stage 3 from stages 0-2 (ROC AUC 0.70). 
Correcting NGAL for urinary creatinine concentration did not improve performance over 
the NGAL concentration alone. Fractional excretion of sodium was not a useful predictor 
of AKI in this setting (ROC AUC=0.52). The 95% reference value for NGAL is 38 ng/ml 
in the Mayo Renal Function Laboratory. Using this cutoff value had a 76% sensitivity and 
66% specificity for subsequent development of stage 3 AKIN.


Conclusions. Traditional urinalysis performed by a skilled observer has good specificity 
but suffers from poor sensitivity for AKI. Urinary NGAL excretion is a more sensitive 
marker of subsequent AKI, and retains fair specificity.
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Neutrophil Gelatinase Associated Lipocalin (NGAL) for the Early Diagnosis 
of Acute Kidney Injury (AKI) after Cardiopulmonary Bypass in Adults  
Rafael C. Miranda, Thayza Santos, Emmanuel A. Burdmann, Emerson Q. Lima.  
Nephrology Division, Hospital de Base, Sao Jose do Rio Preto Medical School, 
Sao Jose do Rio Preto, SP, Brazil.


Introduction: Acute kidney injury following cardiac surgery is associated with high 
morbidity and mortality.The lack of an early biomarker for AKI has hampered the diagnosis 
and the institution of early preventive and therapeutic interventions in this syndrome. The 
aim of this study was to evaluate the utlity of urinary NGAL excretion as an early biomarker 
for AKI after cardiopulmonary bypass (CPB) in adults. Methods: Patients submitted to 
elective coronary artery bypass or valve surgery requiring CPB were enrolled. Patients 
with ongoing AKI, baseline GFR < 30 ml/min (MDRD equation) or renal transplant were 
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excluded. AKI was defined as an increase of 50% or at least 0,3mg/dL in baseline serum 
creatinine level within 4 days after surgery (AKIN criteria). Urinary NGAL was measured 
by an ELISA kit (BioPorto, Denmark) before surgery and 2, 4, 6, 12, 24, 48, 72 and 96 
hours after CPB. Preoperative, intraoperative and postoperative data were evaluated by 
unpaired t-test, Mann Whitney and Fisher’s exact tests. The performance of urinary NGAL 
as a biomarker for AKI was evaluated by ROC curve. P<0.05 was considered as significant. 
Results: Seventy patients, 38 males, 57 ± 13 years, were submitted to 43 coronary artery 
bypass and 27 valve surgeries. AKI developed in 19 (27%) patients (14 males, 59 ± 13 
years, preoperative serum creatinine 1.2 ± 0.2 mg/dL). There was no difference regarding 
age, gender, preoperative serum creatinine, EuroSCORE, surgical, anesthesia and CPB 
times and hospital length of stay between AKI and non AKI patients. Mortality (31% vs 
2%, P=0.03) was higher in AKI patients. The median NGAL 12h after CPB was higher 
in AKI group (28.3 ng/ml [5.8-69.3] vs 4.7 ng/ml [2.4-18.5]; P=0.01) and preceded the 
rise in serum creatinine in at least 12h. The ROC curve area for urinary NGAL 12 h after 
CPB was 0.72 (CI 95% 0.58-0.86; P=0.014). Conclusions: These results suggest thst 
NGAL might be a useful tool for the early identification of cardiac surgery patients who 
will develop AKI.


Disclosure of Financial Relationships: nothing to disclose
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Neutrophil Gelatinase Associated Lipocalin (NGAL) Predicts Acute Kidney 
Injury Development after Cardiac Surgery in Children  Ana Carolina L. 
Kozak, Thayza Santos, Emmanuel A. Burdmann, Emerson Q. Lima.  Nephrology 
Division, Hospital de Base, Sao Jose do Rio Preto Medical School, Sao Jose 
do Rio Preto, SP, Brazil.


Introduction: Changes in serum creatinine are still the most used parameter for 
diagnosis of acute kidney injury (AKI). The aim of this study was to evaluate if urinary 
NGAL excretion is an early biomarker of AKI after cardiac surgery in children. Patients 
and Methods: Children (<18 years) submitted to elective cardiac surgery were enrolled. 
AKI was defined as a reduction in estimated GFR (Schwartz formula) in at least 25% 
(pediatric RIFLE) compared to baseline in the first 4 days after cardiac surgery. Urinary 
NGAL was measured by an ELISA kit (BioPorto, Denmark) before surgery and 2, 4, 6, 
12, 24, 48, 72 and 96 hours after surgery or cardiopulmonary bypass (CPB) beginning. 
Preoperative, intraoperative and postoperative data were evaluated by unpaired t-test, Mann 
Whitney and Fisher’s exact tests. The performance of urinary NGAL as a biomarker for 
AKI was evaluated by ROC curve. P<0.05 was considered as significant. Results: A total 
of 53 children submitted to cardiac surgery for correction of cardiac congenital deffects 
were assessed. AKI developed in 15(28%) patients. There was no difference regarding age, 
weight, preoperative serum creatinine and previous cardiac surgery between AKI and non 
AKI patients. CPB duration (108 ± 44 min vs 70 ± 46 min in non AKI; P=0.01), surgery 
time (223 ± 79 min vs 160 ± 53 min in non AKI; P=0,001) and anesthesia time (301 ± 25 
min vs 245 ± 10 min in non AKI; P=0.01) were higher in AKI patients. Mean urinary NGAL 
(160 ± 207 ng/ml vs 37 ± 92 ng/ml in non AKI; P=0.04) and NGAL/urinary creatinine ratio 
(977 ± 1446 ng/mg vs 174 ± 397 ng/mg in non AKI; P=0.02) were higher in AKI patients 
after 4 hours of surgery or CPB beginning. The ROC curve areas for urinary NGAL and 
NGAL/urinary creatinine ratio 4 h after CPB were 0.68 (CI 95% 0.51-0.86; P=0.04) and 
0.71 (CI 95% 0.53-0.88; P=0.02), respectively. Conclusions: Urinary NGAL and urinary 
NGAL/creatinine ratio were efficient and early biomarkers for AKI development after 
heart surgery in children.


Disclosure of Financial Relationships: nothing to disclose
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Sequential Urinary NGAL, IL-18 and KIM-1 in Premature Infants  Natalie 
A. van Venrooij,1 David J. Hobbs,1 Michael A. Ferguson,2 Prasad Devarajan,3 
Joseph V. Bonventre,4 Teri L. Crumb,1 Alan T. Davis,5 Timothy E. Bunchman.1  
1Pediatric Nephrology, Helen DeVos Children’s Hospital (HDVCH), Grand 
Rapids, MI; 2Nephrology, Children’s Hospital Boston, MA; 3Pediatric 
Nephrology, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 
4Nephrology, Brigham and Women’s Hospital, Boston, MA; 5Grand Rapids 
Medical Education and Research Center, MI.


Background:
Premature infants are at high risk for acute kidney injury (AKI) due to immature 


kidneys, nephrotoxic medication exposure, and comorbidities. To date, no tests are available 
to detect AKI early. NGAL, IL-18 and KIM-1 have been reported in recent literature as 
promising early biomarkers for AKI.


Objective:
The purpose of this study was to obtain consecutive measurements of urinary 


biomarkers NGAL, KIM-1 and IL-18, in premature infants with birth weight (BW) <1,500 
grams (g) and gestational age (GA) <31 weeks in order to establish reference values.


Methods:
Thirty neonates born at HDVCH were enrolled. Patients were stratified according to 


BW: Group 1, <1,000 g (n=14) and Group 2, 1,000-1,500 g (n=16). Urine was collected 
by bag on day of life (DOL) 7, 14, 21, 35, 49 and 63. Samples were frozen within 2 hours 
of collection in a -70° F freezer. Biomarker measurements were done by standardized 
testing.


Results:
Patient population was 63% male (n=19) and 66% white (n=20). Group 1 had a 


median GA and BW of 25.3 weeks and 840 g (range 560-910 g), respectively. Group 2 
had a median GA and BW of 29.3 weeks and 1,288 g (range 1,010-1,400 g), respectively. 
Both sequential KIM-1 and IL-18 concentrations did not change significantly over time. 


However, NGAL did increase significantly from DOL 7 to 35 (p<0.05), peaking at a mean 
of 455 ng/mL. Both IL-18 and NGAL concentrations were significantly higher in Group 
1 than Group 2.


Conclusion:
In premature infants, urine NGAL and IL-18 are inversely related to birth weight. A 


urinary NGAL spike was seen on DOL 35, but the significance of this is unknown. This 
study has identified reference ranges for NGAL, IL-18 and KIM-1 in premature infants 
who are vulnerable to developing AKI.


This research was funded by a grant from the Gerber Foundation.
Disclosure of Financial Relationships: nothing to disclose
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Urinary Biomarkers Obtained in the Emergency Center (EC) Can Predict 
AKI in Children  Stuart Goldstein,1 Yue Du,1 Asad Mian,1 Michael Bennett,2 
Prasad Devarajan,2 Ravindra Mehta,3 Michael Zappitelli.4  1Pediatrics-Renal, 
Baylor College of Medicine, Houston, TX; 2Pediatric Nephrology, Cincinnati 
Children’s Hospital, Cincinnati, OH; 3Nephrology, University of California, San 
Diego, San Diego, CA; 4Pediatric Nephrology, Montreal Children’s Hospital, 
Montreal, QC, Canada.


Acute kidney injury (AKI) is associated with poor outcome in critically ill children (pts). 
Early AKI detection is elusive as serum creatinine (SCr) increases only after substantial 
kidney injury. A recent adult EC study shows urine NGAL levels predict AKI. We tested 
the ability of putative urinary biomarkers (BMKR) obtained in pediatric (ped) EC pts to 
predict AKI in the EC or after hospitalization (hosp). One urine sample from 252 pts were 
assayed for the following BMKRs: [Cincinnati Children’s (CC): NGAL, IL-18; O’Brien 
AKI Center (OB): NGAL, IL-18, KIM-1, beta-2 microglobulin (MG), osteopontin]. Using 
SCr (baseline, in EC and after hosp) AKI was defined by pRIFLE (Risk, Injury, Failure); 
pts without AKI were controls. The highest pRIFLE strata was used with mean EC BMKR 
levels for analysis. Mean pt age was 11.4 +/- 4.8 yrs, (50% male), 138 (60%) hosp (123 
controls, 10 pRIFLE-R, 5 pRIFLE-I). BMKR levels did not differ for hosp vs. non-hosp 
pts. Mean NGAL and IL-18 (OB) increased with pRIFLE by ANOVA (Table).


AKI NGAL
(CC)*


NGAL
(OB)*


IL18 
(CC)


IL18 
(OB)** KIM-1 beta-2MG Osteopontin


No 25[33] 28[43] 139[274] 86[211] 1487[589] 599[2399] 551[566]
pRIFLE-R 34[46] 17[17] 90[91] 79[127] 689[2470] 2470[7550] 383[274]
pRIFLE-I 518[1018] 638[1192] 334[512] 313[394] 2524[429] 429[566] 731[975]
Biomarkers normalized to [UCr], values mean[SD], *p=0.0001, **p=0.07 by ANOVA


Both uNGAL and IL18 were higher for pts with pRIFLE-I vs. noAKI/pRIFLE-R 
combined (t-Test, p<0.05), and ROC curve AUC for NGAL (0.58-0.62) and IL-18 (0.62-
0.78) were fair. Combined AUC’s for NGAL&IL18 demonstrated good AUCs to predict 
pRIFLE I: CC AUC=0.70, OB AUC =0.82. Our data show while severe AKI is uncommon 
in a cohort hosp from the EC: (1) Urine NGAL and IL-18 may predict AKI in a ped EC 
cohort and (2) combining BMKR data may increase AKI predictive precision.


Disclosure of Financial Relationships: grant/research support: Gambro Renal 
Products; consultant: Gambro Renal Products.
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Performances of Cystatin C and Creatinine as Markers of Acute Kidney 
Injury in the Emergency Room Setting  K. Soto,1 S. Coelho,1 A. Papoila,2 S. 
Lopes,1 B. Rodriguez,1 F. Frade,1 P. Devarajan.3  1Nephrology, Hospital Amadora 
Sintra, Lisbon, Portugal; 2Faculty of Medical Sciences, New University, CEAUL, 
Lisbon, Portugal; 3Nephrology, Cincinnati Children’s Hospital, Cincinnati, 
OH.


Background: The diagnosis of acute kidney injury (AKI) in the emergemcy room (ER) 
setting is challenging, since acute changes in glomerular filtration are not accompanied by 
parallel changes in serum creatinine (SCr). We conducted a prospective cohort study to 
determine the discriminative and predictive abilities of SCr, urine creatinine, serum cystatin 
C (SCysC) and urine cystatin C for prediction of AKI.


Methods: Patients (ages 18-80 years, excluding CKD stage ≥IV) hospitalized following 
presentation to the ER of Fernando Fonseca Hospital, Lisbon, were adjudicated by clinical 
criteria as AKI, prerenal (PreR), chronic kidney disease (CKD), or normal kidney function 
(NF). AKI was staged according to RIFLE criteria. Biomarkers were measured at 0, 6, 12, 24 
and 48 hours from admission. Univariate logistic regression models were fitted to the data 
to study the predictive and discriminatory power of the biomarkers. The models’ predictive 
power was evaluated by the Hosmer-Lemeshow goodness-of-fit test and the area under the 
ROC curve (AUC) used to study the corresponding discriminatiry power.


Results: 616 patients admitted to ER (mean age 59 yr, 62.5% males, 86.9% not Black) 
were classified as AKI (20.9%), PreR (26.1%), CKD (2.4%) and NF (51.5%). For the 
diagnosis of AKI, the discriminatory ability of urinary creatinine and cystatin C was marginal 
(AUCs < 0.7). Both SCr and SCysC showed high discriminatory ability for the diagnosis 
of AKI (AUCs > 0.89 for SCr and > 0.87 for SCysC). Only SCysC attained a significant 
early predictive power (Hosmer-Lemeshow p-value >0.05). Both SCr and SCysC could 
differentiate between AKI and PreR, but could not differentiate AKI from CKD.


Conclusions: SCysC was not superior to SCr as an AKI biomarker. However, SCysC 
did perform better for the early prediction of AKI. Neither SCr not SCysC discriminated 
between AKI and CKD. UCr and UCysC are poor biomarkers of AKI. Additional biomarkers 
are needed for earlier and effective AKI diagnosis in the ER setting.


Disclosure of Financial Relationships: nothing to disclose
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F-PO1067


Comparing Cystatin C with AKIN Criteria for Intensive Care Unit AKI  
Jin Nam Hyun, Soon Hyo Kwon, Ho Young Lee, Sul Hee Yi, Jae Myun Jung, 
Hyunjin Noh, Jin Seok Jin, Dong-Cheol Han.  Hyonam Kidney Laboratory, 
Soonchunhyang University College of Medicine, Seoul, Korea.


Background: Recent epidemiological studies suggest a significant association of 
small increases in serum creatinine (sCr) with adverse outcomes. AKIN group sought to 
increase the sensitivity of AKIN criteria to AKI by recommending that a small change in 
serum creatinine. Recent several studies revealed that serum cystatin C (cysC) is more 
accurate to GFR than sCr


Aim: To investigate the incidence and outcomes of ICU AKI by comparing AKIN 
criteria with small increment of cysC (=or> 0.3 mg/L)


Methods: This was a prospective cohort study of 274 consecutive incident patients 
to ICU. Clinical data including urine output, sCr, cysC and outcomes were collected up 
to 90 days.


Results: AKI was developed in 84 (30.7%) patients by AKIN criteria. In AKIN 
group, 42 patients (50%) had stage I, 8 (9.5%) had stage II, and 34 (40.4%) had stage III. 
13 patients with increased cysC, did not define AKI by AKIN criteria (Only cysC group). 
Overall 90-days mortality was 20.8% and stratified by each group was 5.7% for control 
group, 28.6% for Only cysC, 33.3% for AKIN stage I, 62.5% for stage II, 70.6% for stage 
III (p<0.001). On Kaplan-Meier curve, each group were associated with 90-day survival 
by stages. On Cox’s analysis, AKIN criteria and increment of cysC was associated with 
mortality. Only cysC gruop has worse prognosis than control group in spite of no AKIN-
diagnosed AKI (HR 4.4 P=0.027).


Conclusion: Small increment of cysC is associated with increased mortality in ICU 
patients who are not diagnosed AKI by AKIN criteria. We find ICU AKI detected by 
cysC, but not AKIN criteria. CysC is superior to AKIN criteria for predicting AKI and 
outcomes


Disclosure of Financial Relationships: nothing to disclose
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Serum Cystatin C Is an Early Predictive Biomarker for Acute Kidney Injury  
Prasad Devarajan, Rene Vandevoorde, Thelma Kathman, Michael Bennett, Qing 
Ma, Jessica Woo, Yu Wang, Catherine D. Krawczeski.  Cincinnati Children’s 
Hopsital, Cincinnati, OH.


Introduction: Acute kidney injury (AKI) is a frequent complication of cardiopulmonary 
bypass (CPB). Serum creatinine (SCr) is a delayed marker of AKI. We investigated the 
value of serum cystatin C as an early biomarker for AKI after CPB.


Methods: We prospectively enrolled 125 children undergoing CPB for repair of 
congenital heart lesions. Serum samples were obtained at baseline and at various intervals 
after CPB (2, 12, and 24 h). Cystatin C was measured by nephelometry (Dade-Behring 
BN Prospec). Patients with pre-existing chronic kidney disease and those receiving 
nephrotoxins were excluded. The primary outcome was AKI, defined as a 50% or greater 
increase in SCr. Secondary outcomes included duration and severity of AKI, hospital 
length of stay, and mortality.


Results: 45 patients (36%) developed AKI, but the diagnosis using SCr was delayed 
by 2-3 days. Patients in the AKI group had significantly longer CPB times, longer length 
of hospital stay, and higher mortality. Serum cystatin C levels were significantly increased 
in AKI patients at 12 and 24 h after CPB (p<0.0001).
Serum cystatin C (mg/L) measurements


Baseline 2 h 12 h 24 h Age (yr) CPB time (min)
No AKI (n=80) 0.84±0.02 0.89±0.03 0.95±0.04 0.99±0.04 3.4±0.5 99±5
AKI (n=45) 0.87±0.04 0.93±0.04 1.67±0.08* 1.82±0.08* 5.0±0.7 143±9*
Values are mean±SE; *p<0.0001


The 12 h cystatin C strongly correlated with higher percent change in SCr and longer 
length of hospital stay (both p<0.005), but not with mortality. Adjusting for age, gender, 
race, previous surgery, and CPB time, the 12 h cystatin C remained a powerful independent 
predictor of AKI (p<0.001). Maximal sensitivity and specificity for prediction of AKI 
occurred at a cystatin C level of 1.25 mg/L, with an area under the ROC curve (AUC) of 
0.89 for the 12 h and 0.88 for the 24 h cystatin C measurement.


Conclusion: Serum cystatin C is an early, sensitive biomarker, predicting the diagnosis 
and severity of AKI as well as length of hospital stay at 12 h post CPB.


Disclosure of Financial Relationships: consultant: Abbott Diagnostics, Biosite Inc; 
patent: Co-inventor on NGAL patents.
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Plasma Cystatin C Increases before Plasma Creatinine in Intensive 
Care Unit Patients  Maryam Nejat,1 John W. Pickering,1 Zoltan H. Endre.1  
1Department of Medicine, University of Otago Christchurch, Christchurch, New 
Zealand; 2Christchurch, New Zealand; 3Christchurch, New Zealand.


Plasma creatinine (Cr) is the standard surrogate marker for altered kidney function 
and diagnosis of Acute Kidney Injury (AKI), despite major limitations. Plasma cystatin C 
(CysC) has been proposed as an alternative. We prospectively evaluated whether the rate 
of rise of CysC was faster than the rate of rise of Cr in individual patients in patients who 
showed a significant change in renal function.


Blood samples for Cr and CysC were collected from consecutive patients in two 
intensive care units on admission, at 12 and 24hrs, then daily for 7 days. Patients were 
excluded if Cr>4.0mg/dl, or they were not expected to survive or remain in the intensive 
care unit for at least 24 hours, under 16 years, were receiving or expected to receive renal 
replacement therapy within 48hrs, diagnosed with hematuria, rhabdomyolysis and/or 
myoglobinuria, or polycythemia, or were receiving erythropoietin. Patients were followed 
for 30 days.


We defined a significant change in renal function (RF) as a 25% or greater increase 
in Cr (RF-Cr) or CysC (RF-CysC) from the plasma sample on admission (baseline). Pre-
admission CysC samples were not available; hence for comparative analysis on-admission 
samples were used as baseline for both Cr and CysC. Individual patients were classified 
as: (A) no significant change in renal function, or (B) RF-Cr preceded RF-CysC, or (C) 
RF-CysC preceded RF-Cr, or (D) RF-Cr = RF-CysC. If a patient was classified as RF-Cr 
and not RF-CysC throughout seven days it was assumed RF-Cr preceded RF-CysC and 
vice versa.


Of 444 patients, 244 had no significant change in renal function from admission (A). 
RF-Cr preceded RF-CysC in 35 patients (B, 17.5% of the RF population), RF-CysC preceded 
RF-Cr in 122 patients (C, 61%) and RF-Cr and RF-CysC occurred simultaneously in 43 
patients (D, 21.5%), p<0.001.


Of the 64 patients who died within 30 days, more had a significant rise in cystatin C prior 
to death (RF-CysC, n=35, 55%) than in plasma creatinine (RF-Cr, n=22, 34%), p<0.005.


Plasma Cystatin C is elevated in more patients and earlier than plasma creatinine.
Disclosure of Financial Relationships: nothing to disclose
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Urinary Cystatin C Is a Biomarker of Sepsis and Acute Kidney Injury (AKI) 
in the Intensive Care  Maryam Nejat, John W. Pickering, Zoltan H. Endre.  
Department of Medicine, University of Otago Christchurch, Christchurch, 
New Zealand.


Urinary cystatin C (uCysC) is a biomarker of AKI and is associated with mortality 
in the intensive care. Sepsis is a well-recognised cause of AKI. We evaluated uCysC in 
patients with and without sepsis in the intensive care.


Consecutive patients (444) were studied on entry to a general ICU. Patients were 
excluded if pCr>4.0 mg/dl, ICU stay was expected to be <24hrs, <16yrs, were expected 
to receive renal replacement therapy within 48hrs, or were receiving erythropoietin. 
Plasma creatinine and uCysC urine were assayed entry to the ICU and daily for 7 days. 
AKI was defined as ≥50% or 0.3mg/dl above baseline on entry to the ICU. Sepsis was 
diagnosed independently by the ICU clinicians. Predictive values of uCysC for sepsis, 
AKI and mortality were assessed from the Receiver Operator Characteristic (ROC) Curve. 
Differences between the distributions were assessed by the Mann-Whitney U test.


Results: 81 had sepsis (18%), 198 (45%) had AKI and 64 (14%) died within 30 days. 
An elevated uCysC was diagnostic of sepsis (AUC=0.80(0.74 to 0.87)), AKI (0.70(0.64 to 
0.75) and prognostic of death (0.64(0.56 to 0.72)). The median uCysC was highest in the 
sepsis with AKI group (5.5[0.93-12.6]mg/l). This group was significantly different to the 
sepsis without AKI group (median 1.4[0.08-9.7]mg/l, p< 0.05). In the non-sepsis group, 
the uCysC AKI and non-AKI group distributions were significantly different (medians 
0.18[0.07-1.62] and 0.06[0.025-0.15]mg/l respectively, p<0.001).
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In the non-sepsis group uCysC was elevated in patients who died within 30 days 
compared with those who survived (medians 0.15[0.07-0.98] cf 0.07[0.03-0.20]mg/l, p< 
0.01). The odds ratio for death adjusted for age and sex at the upper quartile (0.77 mg/
dl) was 1.9 (1.1 to 3.3).


Urinary Cystatin C is strongly associated with sepsis and most strongly with patients 
with AKI and sepsis.


Disclosure of Financial Relationships: nothing to disclose
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Validation of an Automated Assay for Urine Cystatin C  Jay L. Koyner,1 Steve 
J. Zibrat,1 Elaine M. Worcester,1 Patrick T. Murray,2 Loren Joseph.1  1Biological 
Sciences Division, University of Chicago, Chicago, IL; 2Section of Nephrology, 
University College of Dublin, Dublin, Ireland.


Urinary Cystatin C (UCyC) is a biomarker for the early diagnosis and severity of acute 
kidney injury. Current methods of measurement include manual ELISA and nephelometry 
primarily for research. These methods are not yet widely available and may be cost and 
time prohibitive. We have adapted an automated assay to measure UCyC.


UCyC was analyzed using the DakoCytomation immunoturbidimetric reagent 
application (Dako, Denmark) on the P800 module of a Roche/Hitachi MODULAR 
Analytics automation system. The Dako method utilizes rabbit anti-CyC coupled to 
polystyrene particles, which react with CyC in urine to produce immune complexes that are 
quantitatively measured by immunoturbidimetry (average assay time- 15 min). Calibration 
material is manufactured from delipidated human serum with added recombinant human 
CyC and is used to construct a standard curve. The reportable range of the method is 0.07 
to 3.70 mg/L.


In a pilot study, 98 urine samples were run by ELISA (Biovender, NC, USA) and the 
Dako automated assay. The lower limit of detection of the assay is 0.07 mg/L. A cutoff of 
0.07 mg/L for the Dako automated assay, when compared to the ELISA values, demonstrates 
a sensitivity of 67.5% and specificity of 100%. For 0.08 mg/L sensitivity improved to 74% 
with specificity remaining at 100%. Values between the Dako assay and the ELISA correlated 
yielding a Pearson correlation coefficient r= 0.853. The Bland-Altman plot (Tukey mean 
difference - a measure of agreement) for these values is seen in the attached figure. Based 
upon this pilot study, we find the automated Dako immunoturbidometric application to 
provide clinically acceptable results for UCyC measurements.


Disclosure of Financial Relationships: nothing to disclose
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Assessment of Inflammatory Mediators in Critically Ill AKI Patients  
Amanda F. Martins, Isac Castro, Luis Yu.  Division of Nephrology, University 
of São Paulo School of Medicine, Brazil.


BACKGROUND: The degree of the inflammatory response reflects the severity of the 
pathophysiological process involved in AKI which appears to be correlated to the underline 
severity of the disease in Intensive Care Units (ICU) patients.


OBJECTIVES: The aims of this study were 1) evaluate the serum levels of inflammatory 
mediators in ICU patients with and without AKI; 2) correlate the serum levels of these 
markers with AKI patient survival.


METHODS: A prospective, observational, case-control study was performed by 
daily visits looking for new cases of AKI in 4 ICUs from November 2006 to March 2008. 
Control group was comprised of patients with APACHE II score > 10 on ICU admission. 
AKI was defined according to the RIFLE classification system. Serum levels of tumor 
necrosis factor-α (TNF-α), soluble tumor necrosis factor receptor- 1 (sTNFR1), interleukin 
(IL)-6, IL-8, IL-10, leptin and C-reactive protein (CRP) were determined on the day of 
AKI diagnosis.


RESULTS: 52 AKI patients and 9 controls were included for analysis. Inflammatory 
markers associated to AKI are detailed in table 1.
1. Inflammatory markers associated to AKI
Variable AKI (N=52) Control (N=9) p
IL- 6 (pg/dL) 61.7 (14.3 – 389.1) 13.2 (1.5 – 47.1) 0.032
TNF- α (pg/dL) 3.2 (0.6 – 15.9) 0.32 (0.32 – 0.34) <0.001
sTNFR1 (pg/dL) 554.5 (459.5 – 770.6) 768.8 (590.8 – 840.9) 0.035


Higher serum TNF-α levels remained as independent factor associated to AKI after 
logistic regression analysis. Among the AKI patients, the markers that were predictive 
of worse survival are CRP ≥ 80 mg/dL, p=0.023; IL-8 ≥ 77 pg/mL, p=0,037; IL-10 ≥ 90 
pg/mL, p=0.029 and sTNFR1 ≤ 540 pg/mL, p=0.034. Cox proportional hazards survival 
regression demonstrated that IL-10 and sTNFR1 remained as independent predictors of 
worse survival among AKI patients.


CONCLUSION: The pattern of cytokines in critically ill AKI patients suggests an 
elevated pro-inflammatory immunologic response since the day of AKI diagnosis and 
TNF-α was the marker for AKI on this day. The higher levels of IL-10 and lower levels of 
sTNFR1 were independent factors associated with reduced survival rates in ICU patients 
with AKI.


Disclosure of Financial Relationships: nothing to disclose
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Role of Inflammation in Human Acute Tubular Necrosis  Myung-Gyu Kim, 
Ha Na Yang, Hye-Won Kim, Sang-Kyung Jo, Won Yong Cho, Hyoung Kyu Kim.  
Division of Nephrology, Department of Internal Medicine, Korea University 
Hospital, Seoul, Republic of Korea.


Acute tubular necrosis (ATN) is pathological term most commonly due to ischemic or 
toxic injury to kidney. Studies in animal models have shown that inflammation substantially 
contribute to acute kidney injury (AKI). However, the role of inflammation in AKI has 
almost never been confirmed in human, partly due to lack of biopsy specimens. The purpose 
of this study is to determine whether inflammatory cells infiltrate kidney in various types 
of AKI and also to examine the relationship between kidney inflammation and various 
parameters of patients with AKI. Kidney biopsy samples from 17 patients confirmed as 
ATN and also from 8 control patients were included. To identify various leukocyte cells, 
immunohistochemical staining using monoclonal antibodies of CD3,CD20,CD68,esterase 
and HLA DR was performed and the mean number of each cells in the HPF(x 200) was 
calculated. The association between degree of inflammation and patient parameters, such 
as RIFLE class, nadir eGFR, peak plasma creatinine, need for dialysis, time to baseline 
renal function etc was performed. The study population was 13 males and 4 females with 
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a mean age of 47±14.6 years. The causes of ATN were 3 ischemic, 6 toxic, 5 viral (4 
hepatitis-A associated, 1 HFRS) and 3 unknown etiologies. On immunohistochemistry, 
CD3 (1.58±1.73), CD20 (0.48±0.57), CD68 (4.15±3.6), esterase (0.17 ±0.15) and HLA 
DR (3.96±2.44) positive cells infiltrations were identified. Among them, infiltrations of 
CD68 and HLA DR cells significantly increased compared to control group. Subgroup 
analysis showed infiltration of CD3 cells was significantly increased in patient with viral 
etiology. We also found the number of CD68 cells positively correlated with recovery time 
to baseline or normal renal function (r=0.593, p<0.05). Although the number of patients 
is small, our findings that showed higher infiltration of inflammatory cells in AKI and 
its correlation with recovery time are promising results that suggest the possibility that 
inflammation might also play an important role in human AKI. Further studies including 
more patients are necessary to confirm these findings.


Disclosure of Financial Relationships: nothing to disclose
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Early Detection of AKI Using Urine Interleukin IL-18 (uIL-18) in a Mixed 
Adult ICU Population  Edward Siew, Lorraine B. Ware, Tebeb Gebretsadik, 
Ayumi Shintani, Nancy Wickersham, Frederick Bossert, T. Alp Ikizler.  
Vanderbilt University Medical Center, Nashville, TN.


Background: Urine Interleukin-18 (uIL-18) has performed moderately well for the 
early detection of AKI with defined sources of injury.


Methods: We prospectively examined the ability of uIL-18 to predict AKI development 
in a cohort of 451 critically-ill adults where the type and timing of injury is more 
heterogeneous. uIL-18 was measured within 24 hrs of ICU admission and subjects were 
monitored for the development of AKI over the next 48 hrs. Logistic regression models 
were used to assess the performance of uIL-18 and results were compared to previously 
measured uNGAL levels.


Results: Sixty-four (14.2%) and 86 (19.1%) patients developed AKI at 24 and 48 hrs, 
respectively, and had median [IQR] uIL-18 levels of 412 [150-1477] and 426 [152-1183] 
pg/mg creatinine at study enrollment. These were compared to uIL-18 levels from the total 
number of subjects without AKI at 24 hrs (median 230 [109-534])(p=0.003) and at 48 
hrs (median 248 [120-559])(p=0.004) pg/mg creatinine, respectively. The area under the 
receiver-operating curves (AUC-ROCs) for the prediction of AKI at 24 and 48 hrs were 
0.62 (95% CI: 0.54-0.69) and 0.60 (95%CI: 0.53-0.67), respectively. Sensitivity analysis 
limited to patients with an enrollment eGFR of ≥75 ml/min/1.73m2 modestly improved the 
AUC-ROC for detection of AKI within 24 hours to 0.67 (95% CI: 0.53-0.81).


uIL-18 levels did not add materially to the performance of previously measured 
uNGAL levels which had AUC-ROCs for the detection of AKI within 24 and 48 hours of 
0.71 (95%CI: 0.63-0.78) and 0.64 (95% CI: 0.57-0.71), respectively.


Conclusion: uIL-18 did not reliably detect subsequent AKI in a mixed adult ICU 
population.
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Protein C: A Potential Biomarker for Acute Kidney Injury?  Josee Bouchard,1 
R. Malhotra,1 S. Shah,1 S. Soroko,1 N. Khosla,1 B. Stofan,2 A. Tolwani,2 R. L. 
Mehta.1  1University of California San Diego; 2University of Alabama.


Background.
Low levels of Protein C have been associated with kidney dysfunction in septic 


animal models. The activated Protein C pathway, a marker of endothelial function, has 
been implicated in the pathophysiological process leading to acute kidney injury (AKI). 


We hypothesized that Protein C levels would be lower before the occurrence of human 
AKI, particularly in sepsis.


Methods.
We conducted a prospective, multicenter observational study to evaluate the role of 


Protein C levels as an early biomarker for AKI in critically ill patients. AKI was defined 
using the AKIN criteria. Samples were collected every 12 hours after ICU admission for 
≥48 hours and up to 10 days.


Results.
From the 80 patients enrolled, 18 developed AKI. On average, AKI occurred 1.5±1.7 


days after ICU admission. At all time points, protein C levels were more frequently 
below normal range in patients with AKI than in patients without AKI (32.8% vs. 19.6%; 
p=0.002). Protein C levels were lower at ICU admission and increased over time in both 
groups. To account for the lowest values of Protein C at ICU admission, we compared the 
mean Protein C levels over the 3 days before AKI diagnosis vs. the mean Protein C levels 
over the first 3 days after ICU admission in non-AKI patients. Protein C levels remained 
significantly lower in the AKI group (73.8±41.3% vs. 91.3±27.7% (p=0.03). As lower 
Protein C levels are associated with AKI, the area under the curve (AUC) to predict the 
absence of AKI was 0.67 (95% CI, 0.56-0.78). We further stratified these results by sepsis 
status. Protein C levels were significantly lower in septic patients before AKI than in septic 
patients without AKI in the first 3 days after ICU admission (66.7±43.7% vs. 96.2±29.6%; 
p=0.008). In septic patients, the AUC to predict the absence of AKI using Protein C levels 
was 0.77 (95% CI 0.67-0.88).


Conclusion.
Protein C levels were lower before AKI, increased after AKI diagnosis and had a 


moderate ability to predict who will not develop AKI, particularly in septic patients. The 
Protein C pathway may be a potential biomarker reflecting the pathophysiology of AKI. 
Further studies are needed to confirm these findings.
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Urinary Netrin-1 Is an Early Predictive Biomarker of Acute Kidney Injury 
after Cardiac Surgery  Ganesan Ramesh,1 Catherine Krawczeski,2 Jessica 
Woo,2 Prasad Devarajan.2  1Medicine, Pennsylvania State University College of 
Medicine, Hershey, PA; 2Nephrology and Hypertension, Cincinnati Children’s 
Hospital, Cincinnati, OH.


Acute kidney injury (AKI) remains a frequent and serious complication of 
cardiopulmonary bypass (CPB) and there are no validated biomarkers available to diagnose 
AKI early. Netrin-1, a laminin-related axon guidance molecule, was found to be highly 
induced and excreted in urine after AKI in animals. In the present study we have determined 
the utility of urinary netrin-1 levels as a predictor of AKI. Serial samples were analyzed by 
netrin-1 ELISA in 26 patients who developed AKI (defined as a 50% or greater increase in 
serum creatinine after CPB) and 34 consecutive controls (age, race, and gender-matched 
patients who did not develop AKI after CPB). Exclusion criteria included pre-existing 
renal insufficiency and nephrotoxin use. Using serum creatinine, AKI was detected 48-72 
h after CPB. In contrast, urine netrin-1 significantly increased at 2 h after CPB, peaked at 6 
h (2364±375 pg/mg creatinine), and remained elevated up to 48 h after CPB. The predictive 
power of netrin-1 as demonstrated by area under the receiver operating characteristics curve 
for diagnosis of AKI at 2, 6, and 12 h after CPB was 0.74, 0.86 and 0.89 respectively. The 
6 h urine netrin-1 measurement strongly correlated with duration and severity of AKI, and 
length of hospital stay (all p<0.05). Adjusting for age, sex, race, previous surgery, and CPB 
time, the 6 h netrin-1 remained a powerful independent predictor of AKI, with an OR of 
7.2 (95% CI 1.93-27.1; p=0.003). Our results suggest that netrin-1 is an early, predictive 
biomarker of AKI after CPB.
Ln Netrin AKI (n=26) No AKI (n=34) P values
Pre-CPB 4.91 ± 0.24 4.49 ± 0.23 0.51
2 h post-CPB 7.00 ± 0.23 5.81 ± 0.23 0.0003
6 h post-CPB 7.55 ± 0.16 5.90 ± 0.22 <0.0001
12 h post-CPB 7.21 ± 0.16 5.36 ± 0.25 <0.0001
24 h post-CPB 5.78 ± 0.42 4.90 ± 0.33 0.0003
Natural log (Ln) netrin values in pg/mg of creatinine. Values are mean ± SE
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Association of Urinary Fetuin-A with Disease Severity and Outcomes in 
Patients with Acute Kidney Injury  Victor F. Seabra,1,2 Hua Zhou,3 Peter S. 
T. Yuen,3 Bertrand L. Jaber,1,2 Orfeas Liangos.1,2  1Department of Medicine, 
Division of Nephrology, Kidney & Dialysis Research Laboratory, St. Elizabeth’s 
Medical Center, Boston, MA; 2Department of Medicine, Tufts University School 
of Medicine, Boston, MA; 3Renal Diagnostics and Therapeutics Unit, NIDDK, 
National Institutes of Health, Bethesda, MD.


Background. Urinary Fetuin-A is a potential early detection marker of acute kidney 
injury (AKI) discovered in an experimental animal model. The association of urinary 
Fetuin-A levels with disease severity and adverse outcomes in patients with AKI has not 
been previously described.


Methods. We evaluated the relationship of urinary Fetuin-A levels obtained at the 
time of nephrology consultation with clinical characteristics and adverse outcomes in 
a prospective cohort of 174 hospitalized adult patients with AKI. Urinary Fetuin-A was 
measured by ELISA and normalized to urinary creatinine.


Results. Mean±SD APACHE II score was 20±6, 43% had sepsis, 28% required dialysis, 
and in-hospital mortality was 23%. Patients in the highest urinary Fetuin-A tertile were 
less likely to be men, had a higher APACHE II score, a higher requirement for mechanical 
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ventilation, a lower prevalence of heart failure, a lower serum albumin and a higher urine 
output, as compared to patients in the lower tertiles (table). There was no association of 
urinary Fetuin-A with dialysis requirement or in-hospital mortality.
Selected characteristics according to urinary Fetuin-A tertiles


1st 2nd 3rd P
Fetuin-A, ng/mg 217±161 1407±590 5648±2612 <0.01
Men, % 76 48 41 <0.01
APACHE II score 19±6 18±6 21±7 0.04
Mechanical Ventilation, % 24 16 36 0.04
Heart Failure, % 26 12 7 0.01
Liver disease, % 16 2 3 0.01
Serum albumin, gm/dL 2.8±0.8 2.6±0.9 2.4±0.7 0.05
Urine output, L/day 1.1±0.8 1.6±1.1 1.6±1.4 0.02


Conclusion. Urinary Fetuin-A measured at time of nephrology consultation in 
hospitalized patients with established AKI is associated with disease severity but not 
with adverse clinical outcomes. Larger studies are needed to confirm or dispute these 
preliminary findings.
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Acute Kidney Injury (AKI) Diagnosis Is Improved by Biomarker 
Combinations: A USA-Canada 2-Center Study  M. Zappitelli,1 M. Bennett,2 
M. Ferguson,3 V. Sabbisetti,3 Q. Ma,2 A. Hyder,1 L. Vertullo,1 J. A. Drolet,1 R. 
Gottesman,1 C. L. Edelstein,4 J. V. Bonventre,3 P. Devarajan,2 S. L. Goldstein.5  
1Montreal Children’s Hospital; 2Cincinnati Children’s Hospital, Cincinnati, 
OH; 3Brigham and Women’s Hospital; 4U. Colorado Health Sciences Center; 
5Texas Children’s Hospital.


New AKI biomarkers are needed for early diagnosis and severity evaluation. Combining 
biomarkers (combos) may lead to better diagnostic precision. We evaluated if 2-biomarker 
combos improves prediction of 1) AKI within 48hrs; 2) AKI severity (lack of resolution of 
AKIN Stage II AKI within 48hrs), compared to single biomarkers. We studied 2 prospective 
critically ill child cohorts from Texas Children’s Hospital, USA (TCH) and Montreal 
Children’s Hospital, Canada (MCH). Pts with urine available from 48hrs pre-Stage 1 
AKI (AKIN:serum creatinine [SCr] ≥1.5X baseline) were included to study early AKI 
diagnosis; pts with urine on Day 1 of ≥AKIN Stage 2 AKI were included to study AKI 
severity. Biomarkers were neutrophil gelatinase associated lipocalin(uNGAL), interleukin-
18(uIL-18), kidney injury molecule-1(uKIM-1) and %SCr rise from baseline (for early 
detection, %SCr rise 48hrs pre-AKI; for AKI severity, %SCr rise on the day of Stage 2 
AKI). Area under the curve (AUC) was used to measure diagnostic ability. Maximized 
AUC was calculated for biomarker combos (Pepe,Biometrics,2006). 56 pts were studied 
(mean±SD age=6.3±6.3yrs, 98% ventilated, 85% pressors, 21% sepsis). Single AUC’s 
ranged widely (Figure,Table). For biomarker combos, AUC was highest with NGAL+early 
%SCr rise(Table) for early AKI detection. For AKI severity prediction, single AUC’s were 
similar (0.7-0.73), but highest when IL-18+%SCr rise or KIM-1+%SCr rise combos were 
used (Table). Combining biomarkers leads to higher diagnostic power. KIM-1, IL-18 and 
SCr rise severity may be more prognostic of AKI severity.
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Comparison of Novel Early Biomarkers of Acute Kidney Injury (AKI) To 
Predict the Course and Severity of AKI Developing after Cardiac Surgery  
Jay L. Koyner,1 P. Devarajan,2 V. S. Vaidya,3 P. T. Murray.4  1Sect of Nephrology, 
Univ of Chicago, Chicago, IL; 2Sect of Nephrology, Cincinnati Childrens Hosp, 
Cincinnati, OH; 3Div of Nephrology, Brigham and Womens Hosp, Boston, MA; 
4Sect of Nephrology, Univ College Dublin, Dublin, Ireland.


To evaluate the utility of multiple novel urinary biomarkers of AKI (Neutrophil 
Gelatinase Associated Lipocalin (NGAL), Cystatin C (CyC), Kidney Injury Molecule-1 
(KIM1), Hepatocyte Growth Factor (HGF), α-Glutathione S-Transferase (GST) and π-GST 
in the diagnostic and prognostic evaluation of AKI, we prospectively studied 115 adults 
undergoing cardiac surgery. Perioperatively blood and urine were sampled for fractional 
excretions of sodium and urea (FENa and FEUrea) and urine for CyC, NGAL, KIM1, 
HGF, α and π-GST. AKI (AKIN definitions) developed in 46 subjects (40.0%); of these 
37 (32.2%) only developed Stage 1 AKI within 72 hours of the surgery. All remaining 9 
AKI subjects progressed to Stage 3 AKI.


We performed Receiver Operator Characteristic Curves at the time of AKI diagnosis 
(creatinine elevation - Stage 1 AKI) for the progression to Stage 3; AUCs in Table. At the 
time of serum creatinine increase FEUrea and KIM1 are unable to predict the progression 
to more severe AKI and HGF and FENa are potentially useful. There was a difference 
between those who remained at Stage 1 compared to those who progressed to Stage 3 AKI for 
NGAL (median, 25-75%) ((46(12-133) vs. 571(250-6273); p=0.03), CyC ((0.09(0.04-0.32) 
vs. 0.62(0.26-1.05); p=0.03), and π-GST ((0.033(0.02-0.12) vs 0.92(0.17-13); p=0.003). 
NGAL, CyC and π-GST are useful in the diagnostic and prognostic evaluation of AKI 
following adult cardiac surgery and can predict progression to severe AKI.


AUC (95%CI) P value
FEUrea(%) 0.54(0.18-0.90) NS
FENa(%) 0.72(0.51-0.92) 0.09
CyC (mg/g) 0.75(0.53-0.96) 0.03
NGAL (ng/mg) 0.75(0.53-0.97) 0.03
KIM-1 (ng/mg) 0.58(0.35 -0.82) NS
HGF (ng/mg) 0.75(0.51-0.99) 0.07
α-GST (µg/mg) 0.63(0.35 - 0.91) NS
π-GST (µg/mg) 0.87(0.74 - 0.99) 0.003


Disclosure of Financial Relationships: grant/research support: Abbott, Argutus; 
patent: Pi GST as a marker for AKI.
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Biomarkers of Acute Kidney Injury in Relation to Type of Hydration 
in Patients Undergoing Percutaneous Coronary Interventions  Jolanta 
Malyszko,1 Hanna Bachorzewska-Gajewska,2 Iwona Jarocka,2 Jacek S. 
Malyszko,1 Michal Mysliwiec,1 Slawomir Dobrzycki.2  1Nephrology, Medical 
University, Bialystok, Poland; 2Invasive Cardiology, Medical University, 
Bialystok, Poland.


The value of NGAL (neutrophil gelatinase-associated lipocalin) was highlighted as a 
novel biomarker of detection of acute renal failure. In this study we tested the hypothesis 
whether biomarkers of AKI (NGAL, KIM-1, cystatin C, L-FABP and IL-18) are affected 
by type of hydration (physiological saline versus sodium bicarbonate, random assignment 
1:1). could in 300 patients undergoing percutaneous coronary interventions-PCI due to 
coronary artery disease.


Serum, urinary NGAL, serum cystatin C, urinary KIM-1, IL-18 and L-FABP were 
evaluated before, and 2, 4, 8, 24 and 48 hours after PCI using commercially available kits. 
Serum creatinine was assessed before, 24 and 48 hours after PCI. ANOVA or Kruskall-
Wallis ANOVA for repeated measurements were used in statistical analysis.


In both groups we found a significant rise in serum NGAL after 2, 4 and 8 hours and 
then decreased reaching baseline values after 48 hours. Urinary NGAL and urinary IL-18 
followed the same pattern. They were significantly increased 4,8 and 24 hours after PCI. 
L-FABP and KIM-1 increase significantly 24 and 48 hours after PCI. Serum cystatin C 
increased significantly 8 hours, reaching peak 24 hours after PCI in both groups and then 
decreased after 48 hours.


When contrast nephropathy was defined as an increase in serum creatinine by 0.3 mg/
dl of the baseline level 24-48 hours after PCI, the prevalence of CIN was 8%. Patients 
with CIN received significantly more contrast agent (p<0.01) (all studied patients received 
low-osmolal agent), but duration of PCI was similar. There was no difference in all studied 
biomarkers in respect to type of hydration.


The “window of opportunity” is narrow in contrast nephropathy and time is limited to 
introduce proper treatment after initiating insult, particularly when patients are discharged 
within 24 hours after the procedure. Therefore, the most important preventive CIN measure 
in adequate hydration. especially in the upcoming setting of short-time hospitalizations for 
coronary angiographies and interventions.


Disclosure of Financial Relationships: nothing to disclose
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Using Urinary Biomarkers To Diagnose Type 1 Hepatorenal Syndrome  
Ian Wu,1 Steven G. Coca,1 Naheed Ansari,2 Guadalupe Garcia-Tsao,1 Chirag 
R. Parikh.1  1Yale University; 2Jacobi Hospital.


Introduction: Type 1 Hepatorenal syndrome (HRS) is a common cause of acute 
kidney injury (AKI) in patients with end-stage liver disease (ESLD). HRS is thought to be 
a hemodynamically-mediated disease and not associated with significant tubular injury. 
Despite clinical criteria created by the International Ascites Club (IAC), HRS remains 
largely a diagnosis of exclusion with acute tubular necrosis (ATN) often being highest on 
the differential diagnosis. It is unknown if biomarkers of AKI can help distinguish HRS 
from other causes of AKI in patients with ESLD.


Methods: We prospectively enrolled 27 hospitalized patients who had cirrhosis and AKI 
defined by the AKI Network criteria. Urine specimens were collected within 48 hours of 
admission and measured for IL-18 and NGAL. A clinical diagnosis of HRS, ATN, prerenal 
azotemia, or other was made by a blinded adjudication committee retrospectively based 
upon review of the medical records and established diagnostic criteria. All patients who 
were diagnosed with HRS met all 6 revised criteria by the IAC designated in 2007.


Results: Of the 27 patients, 7 were diagnosed with HRS type 1, 14 with ATN, and 6 
with prerenal azotemia. Urine IL-18 and NGAL values were higher in patients those with 
ATN compared with HRS (p=0.018 and 0.02, respectively) and were lowest in those with 
prerenal azotemia. Urinary IL-18 concentrations > 190 and urinary NGAL concentrations 
> 370 provided low sensitivity (50 and 57%, respectively) but very high specificity (92 
and 100%, respectively) for the diagnosis of ATN in this setting.


Conclusions: The urinary biomarkers IL-18 and NGAL may have utility in 
distinguishing ATN from HRS in patients with AKI and ESLD. High urinary biomarkers 
may identify ATN and thus exclude HRS. Further studies are needed to evaluate IL-18 and 
NGAL levels in additional patients with AKI and ESLD to confirm these findings.
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Novel Biomarkers of Acute Kidney Injury (AKI) in Liver Transplant (LTx) 
Patients  Angela M. Walcher,1 Paula Dennen,1 Alkesh Jani,1 Connie Davis,2 
Sarah Faubel,1 Michael Zimmerman,1 Lisa Forman,1 Matthew Roberts,1 Prasad 
Devarajan,3 Angela Keniston,4 Chris Altmann,1 Charles L. Edelstein.1  1Univ of 
Colorado; 2Univ of Washington; 3CCHMC; 4Denver Health Med Center.


In-hospital mortality rates in LTx patients with AKI are high. Biomarkers that detect 
AKI earlier than serum creatinine (sCr) and BUN are needed. Aims: To determine whether 
urine interleukin (IL)-18, IL-6, NGAL and serum cystatin C (CyC) are biomarkers of 
established AKI in LTx patients. Methods: Biomarkers were measured in 43 patients 
within 24hr before and after liver transplantation at two sites. AKI defined as a persistent 
50% increase in sCr in the first 48 hrs post-op compared to pre-op. Five patients with a 
non-persistent increase in sCr (pre-renal azotemia) were excluded. Continuous data was 
analyzed by a Mann Whitney or unpaired t-test and categorical data by a Fisher’s exact 
test. Results: Characteristics of AKI and no AKI groups are shown in table 1.
Characteristics of Patients with AKI vs no AKI
 AKI No AKI p-value
Number (%) 9 (24) 29 (76)  
Means +/- SD    
Age 59 +/- 3 55 +/- 7 NS
MELD 18 +/- 9 19 +/- 5 NS
Number (%)    
Male gender 5 (13) 20 (53) NS
Diabetes 2 (5) 7 (18) NS
Hypertension 4 (11) 8 (21) NS
Pre-op values    
sCr 0.9 +/- 0.2 1.2 +/- 0.3 0.01*
CyC 0.9 +/- 0.4 1.2 +/- 0.4 0.077
IL-18 0 [0-504] 0 [0-5] 0.628
IL-6 6 [0-147] 6 [4-11] 0.613
NGAL 7 [0-3676] 7 [6-15] 0.614
Post-op values    
sCr 1.8 +/- 0.6 1.2 +/- 0.4 0.001*
CyC 1.3 +/- 0.5 1.2 +/- 0.4 0.443
IL-18 884 [52-3689] 0 [0-413] 0.045*
IL-6 52 [17-85] 7 [4-19] 0.074
NGAL 387 [0-2804] 23 [5-276] 0.015*
sCr & CyC reported in means +/- SD. Post-op sCr averaged over 48 hrs. IL-18, IL-6 & NGAL reported in 
medians [95% CI]. * statistically significant difference between AKI & no AKI groups. 


Conclusion: IL-18, NGAL and IL-6 are promising biomarkers of established AKI in 
LTx patients. Post-op CyC was not different between AKI and no AKI groups. Determination 
of IL-18, NGAL and IL-6 as early biomarkers of AKI merits further study.
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Role of Natriuretic Peptides in Solid Organ Transplantation Associated 
Acute Kidney Injury: A Systematic Review and Meta-Analysis  Sagar U. 
Nigwekar,1 Sankar D. Navaneethan,2 Charuhas V. Thakar.3  1Rochester General 
Hospital; 2Cleveland Clnic, Cleveland, OH; 3University of Cincinnati.


Acute kidney injury (AKI) after solid organ transplantation is associated with significant 
morbidity and mortality. Randomized controlled trials (RCTs) involving natriuretic peptide 
administration in solid organ transplantation have shown inconsistent effects for renal end-
points. We aimed to systematically review these RCTs to ascertain the role of natriuretic 
peptides in solid organ transplantation associated AKI.


MEDLINE, CENTRAL, Google Scholar and reference lists of retrieved articles were 
searched for the relevant articles. Outcomes analyzed were AKI requiring dialysis (AKI-D), 
duration of dialysis requirement, AKI incidence (defined as per the Acute Kidney Injury 
Network criteria), 30-day mortality, post-transplantation creatinine clearance, and adverse 
events. Results were expressed as relative risks (RR) and weighted mean difference (WMD) 
for dichotomous and continuous outcomes respectively, with 95% confidence intervals (CI). 
Statistical heterogeneity was analyzed using I2 test.


Seven RCTs (3 liver transplantation trials, 3 renal transplantation trials and 1 heart 
transplantation trial) involving 238 participants met the inclusion criteria. Pooled analysis 
showed reduction in AKI-D in the natriuretic peptide group (RR 0.60, 95% CI 0.37 to 0.98, 
I2=0%) and reduction in the duration of dialysis requirement (WMD -44.0 hour, 95% CI 
-60.5 to -27.5 hours) without any difference in 30-day mortality. Sufficient data were not 
available from individual studies to compute the AKI incidence; however, natriuretic peptide 
use was associated with a trend towards improvement in post-transplantation creatinine 
clearance (WMD 5.5 ml/min, 95% CI -1.3 to 12.2 ml/min). Natriuretic peptides were not 
associated with any adverse events in this setting. Methodological quality of the included 
studies was noted to be low.


In conclusion, natriuretic peptides may confer benefits in AKI associated with solid 
organ transplantation. An appropriately powered high quality trial is needed to confirm 
these results. Future studies should report data on renal function in a consistent manner to 
compute the AKI incidence.
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Early Elevation of Urinary Biomarkers Predicts Emergence of AKI after 
Hematopoietic Stem Cell Transplantation  Taku Morito,1,2 Minoru Ando,2 
Jinichi Mori,2 Ken Tsuchiya,1 Kosaku Nitta.1  1Department IV of Internal 
Medicine, Tokyo Women’s Medical University, Tokyo, Japan; 2Department of 
Nephrology, Tokyo Metropolitan Cancer Center Komagome Hospital, Tokyo, 
Japan.


Hematopoietic stem cell transplantation (HCT) involves a great risk of acute kidney 
injury (AKI). High-stage AKI was significantly associated with short- and long-term survival 
in post-HCT patients. Therefore, we tested if elevation of urinary biomarkers in the early 
treatment period predicts subsequent emergence of AKI in the setting of HCT.


N-acetyl-β-glucosaminidase (NAG) was measured as a urinary biomarker for kidney 
tubular injury before and after HCT. Twenty-six HCT patients [mean age, 50.6±12.2 years; 
19 allogeneic (allo) and 7 autologous (auto) HCT] were studied between January and June 
2009. Urinary biomarkers were measured at 1 occasion before, 1 occasion at the time of 
HCT, and 3 occasions after HCT. AKI was defined by the AKIN criteria. The receiver 
operating characteristic curve (ROC) was made to test the discriminative power of urinary 
NAG/Cr peak levels on emergence of AKI.


The incidence of AKI was 73.7% (stage-1, 4; stage-2, 8; and stage-3, 2) in allo HCT 
and 0% in auto HCT. Level of urinary NAG/Cr reached its peak at the time of stem cell 
transfusion, indicating that potential tubular injury was induced by chemoradiotherapy as 
the conditioning regimens. The mean peak levels of NAG/Cr in auto HCT were 0.5-fold of 
those in allo HCT (23.3 versus 46.8), and returned to the baseline at day 28 after HCT. The 
peak levels in allo HCT patients who manifested stages-2 and-3 AKI was extremely higher 
than those of patients with non-AKI and stage-1 AKI and remained high at day 28. Urinary 
NAG/Cr peak levels had good discriminative power on subsequent AKI (area under curve 
was 0.80357; p=0.0181). The optimal cutoff value of NAG/Cr peak for discrimination of 
AKI was 50.0 IU/gCr (sensitivity and specificity; 71.43%).


Chemoradiotherapy potentially induces acute tubular injury, the magnitude of which 
is likely to be associated with emergence of AKI. Monitoring of urinary biomarkers could 
be useful for an early identification of patients at risk for AKI following HCT.
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NKCC2 and AQP2 Protein Expression Is Upregulated in the Recovery 
Phase of Leptospirosis-Induced Acute Kidney Injury (AKI)  Talita R. 
Sanches,1 Paula M. Santos,2 Antonio C. Seguro,1,2 Lucia Andrade.1,2  1Nephrology, 
University of São Paulo School of Medicine, São Paulo, Brazil; 2Intensive Care 
Unit, Emílio Ribas Institute of Infectology, São Paulo, Brazil.


Leptospirosis-induced AKI presents distinct characteristics: impaired renal function 
is often followed by high urine output, hypokalemia and high fractional excretions (FENa 
and FEK). We previously demonstrated decreases in glomerular filtration, renal cortex 
NHE3 protein expression and medullary AQP2 protein expression, as well as an increase in 
medullary NKCC2, in a hamster model of leptospirosis. It has recently been demonstrated 
that leptospirosis patients with AKI present severe hypomagnesemia, mainly during the 
recovery phase. Here, we evaluated the AKI recovery phase in 54 leptospirosis patients 
(46 males/8 females) admitted to the ICU: 26 (48.1%) required dialysis; and 2 (3.7%) 
died. Mean* time to renal function recovery (defined as serum creatinine ≤ 1.9 mg/dL) 
was 8.1 ± 7.1 days and was three times longer for the patients requiring dialysis. Data 
were collected in the recovery phase: serum creatinine (1.9 ± 1.0 mg/dL), Na (138 ± 4.2 
mEq/L), K† (3.9 ± 0.7 mEq/L), Mg† (1.6 ± 0.4 mg/dL) and P: 3.2 ± 1.4 mg/dL); 24-h urinary 
volume (5437 ± 247 mL); FENa (4.5 ± 0.4%), FEK (23.5 ± 2.1%), FEMg (33 ± 3.5%) 
and FEP (49.0 ± 15%). Creatinine equivalents (2.5mg) of recovery phase urine samples 
were analyzed by Western blot. Semiquantitative densitometric analysis revealed that, in 
comparison with healthy controls (n = 4), leptospirosis patients (n = 6) presented higher 
urinary protein expression of NKCC2 (180 ± 29.5 vs. 99 ± 0.8, P = 0.02) and AQP2 (255 
± 14 vs. 99 ± 0.7, P = 0.004).


*Data are mean±SEM
†Recovery phase supplementation: K (6.5 ± 0.7 days, 75.5 ± 4.5 mEq/day); Mg (7.0 


± 0.6 days, 23 ± 1.1 mEq/day)
During the recovery phase, structural damage apparently persists, predominantly in 


the proximal tubule (the NHE3 suppression likely elevating FENa, FEK, FEMg and FEP), 
which could increase fluid delivery to the distal nephron. Therefore, the marked increase 
in NKCC2 expression, as well as (notably) AQP2 expression, in the recovery phase might 
represent a compensatory response.


(support: FAPESP, CNPq)
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Patients with Heart Failure and Diabetes Mellitus Have Differential 
Outcomes with Treatment for Anemia: A Secondary Analysis of the CHOIR 
Trial  Lynda A. Szczech,1 Huiman Barnhart,1 Shelly Sapp,1 Michael Felker,1 
Adrian Hernandez,1 Donal Reddan,2 Robert Califf,1 Jula Inrig,3 Uptal Patel,1 
Ajay Singh.4  1Duke University Medical Center; 2University College Galway; 
3UT Southwestern; 4Brigham and Women’s.


Background: Trials testing anemia management strategies in CKD patients have 
demonstrated risk associated with hemoglobin targets of 13 g/dL or greater. This analysis 
was undertaken examine subgroups based on the presence of heart failure (HF) and 
diabetes (DM).


Methods: CHOIR was a randomized trial comparing the effect of treatment with 
epoetin-alfa to two hemoglobin targets on the endpoint of death, HF hospitalization, 
stroke, and myocardial infarction in patients with CKD and anemia. Prior HF was defined 
as the presence of HF, cardiomyopathy, and left/right ventricular dysfunction. DM was 
defined as either the presence of a history of or etiology of renal failure by type 1 or 2 
DM. Kaplan-Meier curves were constructed as descriptive statistics and Cox hazards 
regression was utilized to estimate the hazard ratio (HR) of the predictors of the primary 
composite endpoint. Subgroup comparisons are carried out by forming contrasts based on 
the models with interactions.


Results: HF interacted significantly with hemoglobin target (p=0.028) after adjusting 
for baseline covariates. Among subjects with HF in the multivariable model, there was 
no increased risk associated with the higher target hemoglobin (HR=0.99, p>0.99). 
Among subjects without HF, the risk associated with the higher target hemoglobin was 
significant (HR=1.86, p=0.004). Comparing Kaplan-Meier curves, subjects with DM did 
not have a increase risk associated with the higher hemoglobin target (p=0.249 based on 
unadjusted Cox model with interaction) while subjects with DM demonstrated a better 
survival in the low as compared to high hemoglobin target (p=0.04). The interaction 
between DM and treatment arm did not however reach statistical significance (p=0.559) 
in the multivariable model.


Conclusions: These results suggest that the presence of comorbidities such as DM 
or HF makes the hazard associated with a higher hemoglobin target in anemia correction 
clinically not detectable.


Disclosure of Financial Relationships: grant/research support: Pfizer, Pfizer, 
Genzyme; consultant: OBI, NABI, Gilead, FMC-NA, Kureha, Affymax, Acologix, 
Roche, Pharmasset, Merck, AstraZeneca; honoraria: NABI, Gilead, FMC-NA, GSK, 
Genzyme, Abbott, Amgen, OBI, AMAG.
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Propensity-Matched Analysis of Early Versus Delayed Initiation of ESAs 
in Stage 3-4 Chronic Kidney Disease (CKD)  Stephen L. Seliger,1 K. Fox,1 
S. Gandra,3 B. Bradbury,3 V. D. Hsu,2 L. Walker,2 C-F Chiou,3 Jeffrey C. Fink.1  
1Medicine, U Maryland, Baltimore, MD; 2Pharmacy, U Maryland, Baltimore, 
MD; 3Amgen Inc, Thousand Oaks, CA.


Purpose: To compare the risk of transfusion and mortality among ESA-treated CKD 
patients in the national Veterans Health Administration with early vs. delayed ESA initiation, 
using propensity-score matching to account for confounding by indication.


Methods: We identified incident CKD patients (eGFR<60 cc/min/1.73m2) between 
2001 and 2005 receiving outpatient care and subsequently initiated on outpatient ESA 
therapy. Those with ESRD, GI bleeding, chemotherapy, or hematological malignancy 
were excluded. Patients were characterized on the basis of outpatient Hb as having “early” 
(10-10.9 g/dL) or “delayed” (6-9.9 g/dL) ESA initiation. A propensity score comprising 
demographic, clinical, and laboratory variables was used to select a 1:1 matched cohort 
(nearest-neighbor matching, 0.02 caliper). Cox survival and negative binomial regression 
was used to compare the matched groups for all-cause mortality and red blood cell 
transfusions, censoring on ESRD or loss to follow-up.


Results: Of 1,964 patients who met inclusion criteria; 1,414 (72%) were successfully 
matched. Mean (SD) age was 68±11yrs, mean eGFR 37±14 cc/min/1.73m2. Mean Hb in 
the propensity-matched early and delayed initiation groups was 10.4±0.3 and 9.1±0.7 g/
dL. The groups did not differ significantly (p>0.05) in 29 of 30 characteristics reflecting 
socio-demographics, co-morbidity, healthcare utilization, and renal function. Rates of 
total mortality and transfusion were 28.1 and 41.1 per 100 p-years. Those with early ESA 
initiation had a 37% lower risk of transfusion (HR=0.73, 95% CI 0.60-0.89) without 
statistically significant difference in mortality (HR=0.84, 95% CI=0.69-1.02). The total 
rate of all RBC transfusions was lower in those with early versus late ESA initiation (rate 
ratio=0.58, 95% CI=0.40-0.82). Results did not differ between those with and without 
pre-ESA transfusion (p=0.9).


Conclusion: In this large national sample of anemic CKD patients, after propensity-
matching, early ESA initiation was associated with a clinically meaningful reduction in 
subsequent RBC transfusions.


Disclosure of Financial Relationships: grant/research support: Amgen Inc.
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Hemoglobin Response by Baseline Hemoglobin and Iron Indices Following 
IV Ferumoxytol Treatment in Nondialysis CKD Patients  W. Kline 
Bolton,1 Steven Fishbane,2 Zhu Li,3 Paul Miller,3 Robert Brenner.3  1Univ 
Virginia HS, Charlottesville, VA; 2Winthrop-Univ Hosp, Mineola, NY; 3AMAG 
Pharmaceuticals, Lexington, MA.


Factors affecting hemoglobin (Hgb) response following IV iron therapy in anemic 
chronic kidney disease (CKD) patients have not been well studied. Feraheme™ 
(ferumoxytol injection) is a novel IV iron composed of an iron oxide with a unique 
carbohydrate coating, is isotonic, a neutral pH, with evidence of lower free iron content 
than other IV irons. Pooled data from 2 registrational trials in anemic CKD patients not 
on dialysis showed that two rapid (<1 min) IV injections of 510 mg ferumoxytol within 
5±3 days (n=453) produced significantly greater mean increases in Hgb relative to 200 mg 
elemental oral iron for 21 days (n=153). To evaluate factors that might affect Hgb response, 
data were summarized with respect to ferumoxytol by baseline Hgb, TSAT, serum ferritin, 
and reticulocyte hemoglobin content (CHr). Meaningful increases in Hgb were observed at 
Day 35 regardless of baseline levels for all parameters, with a trend for greater increases 
at lower quartiles of Hgb and CHr (table).
Mean (SD) Hgb change at Day 35 by baseline labs
Hgb (g/dL) <9.6 9.6 to <10.1 10.1 to <10.5 ≥10.5
Hgb change 1.3 (1.3) 1.2 (1.4) 0.7 (1.1) 0.8 (1.1)
TSAT (%) <10.0 10.0 to <15.0 15.0 to <20.0 ≥20.0
Hgb change 1.3 (1.3) 0.7 (1.1) 0.6 (1.1) 1.2 (1.7)
Serum ferritin (ng/mL) <100 100 to <200 200 to <400 ≥400
Hgb change 1.2 (1.3) 0.7 (1.1) 1.0 (1.4) 0.9 (1.1)
CHr (pg) <28.0 28.0 to <30.0 30.0 to <31.5 ≥31.5
Hgb change 1.5 (1.5) 1.2 (1.2) 0.8 (1.0) 0.7 (1.3)


Furthermore, approx. 1 g/dL Hgb increases were observed in patients with baseline 
parameters both above and below frequently used thresholds for IV iron administration 
including TSAT >20% and serum ferritin >400 ng/mL. These data demonstrate that 
ferumoxytol produces meaningful increases in Hgb irrespective of baseline Hgb, TSAT, 
serum ferritin, and CHr in nondialysis patients.


Disclosure of Financial Relationships: consultant: AMAG Pharmaceuticals.
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Hemoglobin (Hb) Variability in ESA-Treated and Untreated Patients with 
Chronic Kidney Disease (CKD)  Elizabeth V. Lawler,1,2 David R. Gagnon,1 
James S. Kaufman,1 Deborah Regidor,3 Brian D. Bradbury.3  1MAVERIC VA 
Cooperative Studies Program, Jamaica Plain, MA; 2Division of Aging, Brigham 
and Women’s Hospital, Boston, MA; 3Global Epidemiology and Biostatistics, 
Amgen, Inc, Thousand Oaks, CA.


Purpose: Describe Hb variability in erythropoiesis stimulating agent (ESA)-treated 
and untreated CKD patients in the Veteran’s Heath Administration.


Methods: A retrospective cohort study of CKD patients (non-dialysis; estimated 
glomerular filtration rate [eGFR] 15-44 mL/min/1.73m2) between 10/01 and 9/07, when 
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recommended targets for ESA treated Hbs ranged from 11-13 g/dL. Patients with an initial 
Hb <12 g/dL and no ESA use were considered “untreated”; ESA prescriptions identified 
“treated” patients. Hb variability was assessed during correction (1-6 mos.) and maintenance 
(6-12 mos.) phase after ESA initiation, or over 6 months for untreated. Hb variability was 
characterized by: i) within person standard deviation [SD], and ii) fluctuations in Hb in 
the ranges of: <10, 10-12 and >12 g/dL.


Results: 20,863 of 103,531 untreated patients and 1422 of 6650 ESA users had 
sufficient Hb data to assess variability (≥3 Hb/ 6 months). Median intra-patient SD (25th, 
75th) values were 0.87 (0.57, 1.22) for untreated, 0.95 (0.65, 1.34) for correction and 0.85 
(0.60, 1.22) for maintenance groups. The correction phase was significantly more variable 
p<0.0001 [Wilcoxon rank sum]. Fewer treated subjects had values ranging from <10 to 
>12g/dL or <10 to 10-12g/dL.


Conclusions: Hb variability is difficult to assess using observational data due 
to infrequent assessment of Hb in routine clinical practice. For patients with routine 
measurements, within-person variation in Hb levels were similar in untreated and treated 
patients. Differences in the frequency of different Hb patterns were observed perhaps 
reflecting response to ESA therapy.


Disclosure of Financial Relationships: grant/research support: Amgen, Inc.
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Once Monthly (QM) Dosing with Darbepoetin Alfa in Patients with 
Chronic Kidney Disease Not on Dialysis  G. Wirnsberger,1 A. Guerin,2 S. 
Di Gulio,3 I. Bridges,4 J. Addison,4 M. Farouk,4 J. Galle,5 K. Claes,6 I. Kiss,7 
H. Herlitz.8  1Medizinische Klinik, Graz, Austria; 2CH FH Manhes, Fleury 
Merogis, France; 3Ospedale San Camillo Forlanini, Rome, Italy; 4Amgen Europe 
GmbH, Zug, Switzerland; 5Klinikum Luedenscheid, Luedenscheid, Germany; 
6UZ Gasthuisberg, Leuven, Belgium; 7Fov. Onk. St Imre Hospital, Budapest, 
Hungary; 8Sahlgrenska University Hospital, Gothenburg, Sweden.


Introduction: Darbepoetin alfa (DA) can be administered at extended intervals (Q2W 
or QM) to maintain hemoglobin (Hb) target levels in patients (pts) with chronic kidney 
disease not on dialysis (NOD). Here we investigate the use of DA QM in CKD NOD 
patients who are either naive to erythropoiesis stimulating agents (ESAs) or have previously 
received other ESA regimens.


Methods: In this interim subanalysis, a total of 305 adult pts who started DA QM were 
included. Observational data were collected 6 months (mo) prior to and 12 mo after starting 
DA QM. Data were summarized as observed at 3 monthly intervals for Hb levels; monthly 
for ESA doses (the dose is normalised to a weekly equivalent).


Results: 144 male (47%) and 161 female (53%) pts aged [mean (SD)] 65.8 (16.6) 
years started DA QM (149 pts ESA naive; 156 ESA prior). Mean Hb levels at DA QM 
commencement were 10.5 g/dL and 12.1 g/dL for the ESA naive and ESA prior pts, 
respectively. Geometric mean dose at DA QM commencement for ESA naive pts was 10.6 
µg/wk and in ESA prior pts was 9.7 µg/wk.


There was an initial increase in mean Hb level the first 3 mo after commencement of DA 
QM; mean Hb > 11g/dL was maintained at mo 12 in ESA naive pts with a slight increase 
in dose over time. In ESA prior pts, DA dose decreased substantially at commencement 
and thereafter stabilized between 10-12 µg/wk; mean Hb levels >11 g/dL were maintained 
after start of DA QM although there was an initial decrease until mo 4-6 and stabilized 
thereafter.


Conclusion: In ESA naive pts, QM dosing with DA corrected and maintained Hb 
levels with a slight increase in dose compared to dose at commencement. In ESA-prior 
pts switched from other ESAs or ESA regimens, DA QM maintained mean Hb levels > 11 
g/dL without the need for a relevant dose increase.


Disclosure of Financial Relationships: nothing to disclose
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Extended Dosing (Q2W or QM) with Darbepoetin Alfa (DA) in Patients 
with Chronic Kidney Disease Not on Dialysis and Previously Treated with 
Other ESA Regimens  Istvan Kiss,1 H. Herlitz,2 G. Wirnsberger,3 A. Guerin,4 
S. Di Gulio,5 I. Bridges,6 J. Addison,6 M. Farouk,6 J. Galle,7 K. Claes.8  1Fov. 
Onk. St. Imre Hospital, Budapest, Hungary; 2Sahlgrenska University Hospital, 
Gothenburg, Sweden; 3Medizinische Klinik, Graz, Austria; 4CH FH Manhes, 
Fleury Merogis, France; 5Ospedale San Camillo Forlanini, Rome, Italy; 6Amgen 
Europe GmbH, Zug, Switzerland; 7Klinikum Luedenscheid, Luedenscheid, 
Germany; 8UZ Gasthuisberg, Leuven, Belgium.


Introduction: Target hemoglobin (Hb) levels in patients (pts) with chronic kidney disease 
not on dialysis (NOD) can be achieved with DA at extended dosing intervals (Q2W/QM). 
In this observational study, we investigated the effectiveness of DA Q2W or QM in CKD 


NOD pts who were receiving other erythropoiesis stimulating agents and regimens (epoetin 
α, epoetin β, DA QW) prior to commencement of DA Q2W or QM.


Methods: Pts enrolled were ≥18 years. Interim data were collected 6 months (mo) prior 
to and 12 mo after start of DA Q2W/QM. Data were summarized as observed at 3-monthly 
intervals for Hb levels; monthly for ESA doses. Epoetin doses were converted from IU to µg 
using European [200:1] or Australian [200:1 SC or 240:1 IV] product label guidelines.


Results: 1238 ESA prior pts were enrolled; 50% female. Mean age was 66.4 years. 
Prior to switching, 41 pts were receiving epoetin α, 196 pts epoetin β, and 1000 pts DA. 
Mean Hb level 4–6 months prior to DA Q2W/QM was 11.3 g/dL; at DA Q2W/QM start, 
11.9 g/dL. Geometric mean dose (µg/wk) at DA Q2W/QM start was 14.7 (immediately 
prior: 19.9).


After Q2W/QM start, mean Hb levels decreased slightly during the 12 mo period (11.6 
g/dL at mo 10–12). Dose at mo 12 (14.4µg/wk) remained relatively unchanged compared to 
dose at start Q2W/QM. By mo 10-12, 70% of pts achieved Hb levels >11g/dL compared with 
55% 4-6 mo prior to DA start and 71% at time of Q2W/QM start. Iron therapy after switch 
to Q2W/QM remained similar (mo 4–6 prior 43% pts vs 46% pts 10–12 mo after).


Conclusion: In CKD-NOD patients treated with other ESAs and dose intervals prior to 
switching to an extended dosing interval of DA Q2W/QM, mean Hb levels are successfully 
maintained > 11 g/dL without an increase in ESA dose.


Disclosure of Financial Relationships: nothing to disclose
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Erythropoiesis-Stimulating Agent (ESA) Slows Progression of Chronic 
Kidney Disease (CKD) Independently of Improvement in Renal Anemia  
Kazuhiko Tsuruya,1 Hisako Yoshida,1 Masatomo Taniguchi,2 Kohsuke Masutani,2 
Mitsuo Iida.2  1Department of Integrated Therapy for Chronic Kidney Disease, 
Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan; 
2Department of Medicine and Clinical Science, Graduate School of Medical 
Sciences, Kyushu University, Fukuoka, Japan.


Anemia is proposed to be one of the major factors that contribute to progression of 
CKD. ESA has been reported to have an organ-protective effect in several organs such 
as kidney, heart, and brain through the improvement of anemia and/or its own direct 
cytoprotective action. The purpose of this study is to ascertain the renoprotective effect of 
ESA in progressive CKD patients and elucidate the factors affecting the efficacy of ESA 
in slowing progression of CKD. We retrospectively recruited 68 pre-dialysis CKD patients 
with renal anemia in whom administration of ESA was started from January 2005 to October 
2008 and whose clinical data were available during 6 months before (pre-ESA period) and 6 
months (post-ESA period) after the start of ESA therapy. We compared the progression rate 
(PR) as defined by the linear regression slope of eGFR between the two periods. PR was 
significantly reduced from 10.8 to 4.6 ml/min/1.73m2/year after the start of ESA therapy. To 
elucidate the mechanism of the renoprotective effect of ESA, we investigated which factors 
influence the efficacy of ESA against the renal progression, which was evaluated by the 
changes of PR. That is, high efficacy was defined as both pre-post difference of PR> 5 ml/
min/year and post/pre ratio of PR< 0.5. Thirty patients met the definition of high efficacy 
and 38 patients did not. A multiple logistic regression analysis showed that monthly dose of 
ESA, but not increase in hemoglobin level, was significantly and independently associated 
with the high efficacy. These findings suggest that ESA has a renoprotective effect in CKD 
patients through its own direct cytoprotective actions independently of improvement in 
renal anemia. The limitation of the present study resides in its retrospective design and 
small sample size. Further investigations are required to elucidate the mechanism by which 
ESA plays renoprotective action.


Disclosure of Financial Relationships: nothing to disclose
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Gastrointestinal Tolerability of IV Ferumoxytol and Oral Iron Therapy in 
Patients with Iron Deficiency Anemia and Chronic Kidney Disease  Bruce 
S. Spinowitz,1 Lynn Milich,2 Mark Chang,2 Louis Brenner.2  1NY Hospital Med. 
Center Queens, Flushing, NY; 2AMAG Pharmaceuticals, Lexington, MA.


Iron deficiency is an important and common cause of anemia in patients with chronic 
kidney disease (CKD). Oral or intravenous (IV) iron is commonly used for the management 
of iron deficiency anemia (IDA). However, low bioavailability, poor tolerability due to 
gastrointestinal (GI) side effects, and lack of compliance limit the effectiveness of oral iron. 
Feraheme™ (ferumoxytol injection) is a novel IV iron therapeutic agent composed of an 
iron oxide with a unique carbohydrate coating (polyglucose sorbitol carboxymethylether), 
is isotonic, has a neutral pH, with evidence of lower free iron content than other IV irons. In 
registrational trials of CKD patients with IDA, 2 rapid (<1 min. each) IV injections of 510 
mg ferumoxytol were well tolerated and resulted in greater increases in hemoglobin (Hgb) 
than oral iron. We compared the incidence of GI adverse events (AEs) in CKD patients 
treated with ferumoxytol vs. oral iron. Data were pooled from three randomized, controlled 
Phase III trials: two in CKD patients not on dialysis and one in patients on hemodialysis. 
605 patients received two rapid IV injections of 510 mg ferumoxytol 5±3 days apart and 
280 patients were treated with 200 mg daily oral iron for 21 days. The overall incidence 
of GI events was lower following ferumoxytol (10.7%) than following oral iron (25.0%). 
Similarly, the most common GI events including diarrhea (4.0% vs. 8.2%), nausea (3.1% 
vs. 7.5%), constipation (2.1% vs. 5.7%), and vomiting (1.5% vs. 5.0%) occurred at a 
higher incidence among patients treated with oral iron compared with ferumoxytol. For 
all four of these AEs, the percentage of patients who had events that were considered by 
the Investigator to be related to study medication was also higher among patients treated 
with oral iron. The overall incidence of serious GI AEs was slightly lower among patients 
in the ferumoxytol group (0.7% vs. 1.4% in the oral iron group). These results support that 
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ferumoxytol has a favorable GI tolerability profile when used for the treatment of IDA in 
patients with CKD when compared with oral iron.


Disclosure of Financial Relationships: consultant: AMAG Pharmaceuticals.
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Interim Analysis of Once-Monthly Hematide Efficacy and Safety in HD 
Patients Not on ESA Treatment  Andrey Gurevich,1,2 A. Yampolskiy,2 G. 
Timokhovskaya,2 L. Fenney,3 M. Mayo,3 A. M. Duliege.3  1St. Petersburg 
MAPS, Russian Federation; 2AFX01-15 Hematide Study Group; 3Affymax 
Inc., Palo Alto, CA.


Background: Anemia remains one of the major manifestations of CKD, and there 
is a significant HD population that is naïve to ESAs. Hematide is a synthetic, peptidic 
ESA linked to polyethylene glycol (PEG) in phase 3 trials for the treatment of anemia 
associated with CKD.


Objective: To evaluate dose response and safety of 2 starting doses of Hematide and 
a comparable starting dose of epoetin alfa (EPO).


Methods: In this phase 2 randomized, active-controlled, open-label study at 17 centers, 
114 HD pts (61% male, mean age 49.7±13.0) who had Hb ≥8.0 g/dL and <11.0 g/dL and 
had not received ESA treatment in the prior 12 wk, were enrolled. Pts were randomized in 
a 1:1:1 ratio to Hematide 0.04 mg/kg Q4W IV, Hematide 0.08 mg/kg Q4W IV, or EPO 50 
U/kg TIW IV. Doses were adjusted Q4W to maintain Hb levels between 11.0-12.0 g/dL. 
Pts were followed for 28 wks: 20-wk correction and 8-wk evaluation.


Results: In this interim analysis, mean Hb at baseline and mean (95% CI) monthly Hb 
values over 24 wks are shown. From a mean overall baseline Hb of 9.2 g/dL, mean Hb for 
all 3 groups reached Hb target in 12 wks and remained within target.


Safety: 17 of 114 (15%) pts had an SAE; 6 of 39 (15%) in the 0.04 mg/kg Q4W group, 
7 of 37 (19%) in the 0.08 mg/kg Q4W group and 4 of 38 (11%) in the EPO 50 U/kg TIW 
group. Rate of SAEs between groups was not statistically significant. SAEs reported in 
>1 pt were: AV thrombosis (6 of 114, 5%), 3 in the 0.04 mg/kg group, 1 in the 0.08 mg/
kg Q4W, and 2 in the EPO 50 U/kg TIW group; and vitreous hemorrhage (2 of 114, 2%), 
both pts in Hematide 0.04 mg/kg Q4W group.


Conclusion: In this study population, Hematide increases Hb levels in HD pts not on 
ESAs and appears to have a similar safety and efficacy profile to epoetin alfa.


Disclosure of Financial Relationships: consultant: Amgen, Genzyme; honoraria: 
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Every 2 and 4 Week Dosing with Epoetin Alfa Is Noninferior to Once Weekly 
Dosing in Pre-Dialysis Subjects with Anemia of Chronic Kidney Disease: 
An Open-Label Randomized Study  Pablo E. Pergola,1 Gary Gartenberg,2 
Min Fu,2 Peter Bowers,2 Steven Sun.2  1Division of Nephrology, U. of TX Health 
Sciences Center, San Antonio, TX; 2Johnson & Johnson Pharmaceutical R&D, 
LLC, Raritan, NJ.


Purpose: To demonstrate that epoetin alfa (EPO) treatment every 2 weeks (Q2W) and 
every 4 weeks (Q4W) is not inferior to once weekly (QW) EPO in patients with anemia 
and chronic kidney disease (CKD).


Methods: Subjects (N=430) receiving QW EPO for at least 4 weeks with stable 
hemoglobin (Hb) levels of 10.0-11.9 g/dL were randomized 1:1:2 to QW (n=108), Q2W 
(n=107), and Q4W (n=215) EPO dosing for 36 weeks. The primary endpoint was change 
in Hb from baseline to the average of the last 12 weeks of treatment through Week 36 
(mean final Hb). The secondary efficacy endpoint was the proportion of weeks per subject 
in which Hb was 10.0-11.9 g/dL, inclusive, during Weeks 13 to 37.


Results: Mean age was 71.1 years. Mean baseline estimated glomerular filtration rate 
was 28.1 mL/min/1.73 m2. For QW, Q2W, and Q4W groups, mean baseline Hb (g/dL) was 
11.0, 11.1, and 11.2. The median weekly doses over the course of the study were 2966 IU, 
4529 IU, and 5423 IU. Hemoglobin maintenance was non-inferior in both extended dosing 
groups: the estimated difference between the Q2W and QW groups was -0.03 g/dL (95% CI: 
-0.21, 0.15) and between the Q4W and QW groups was -0.09 g/dL (95% CI: -0.25, 0.06). 
The median proportion of weeks per subject in which Hb was 10.0-11.9 g/dL, inclusive, 


during Weeks 13 to 37, was 87% of weeks with QW dosing, 88% with Q2W, and 83% with 
Q4W. The percent of subjects with serious adverse events was 22%, 26%, and 26% in the 
QW, Q2W, and Q4W groups, respectively. The percent of subjects with thromboembolic 
vascular events was 3%, 5%, and 3% for the QW, Q2W, and Q4W groups, respectively. In 
the 3 treatment groups, 4%, 3%, and 4% of the subjects died, respectively.


Conclusions: Q2W and Q4W EPO dosing demonstrated noninferiority to QW dosing 
with respect to the change in Hb from baseline to the average of the last 12 weeks of 
treatment. Q2W and Q4W EPO dosing regimens may be potential alternatives to QW 
dosing for maintenance of Hb levels in subjects with Stage 3-4 CKD.


Disclosure of Financial Relationships: consultant: Johnson & Johnson.
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Haptoglobin Phenotype Predicts a Low Heart Rate Variability in Patients 
with Chronic Kidney Disease  My Svensson,1 Charlotte Strandhave,1 Henrik 
Krarup,2 Jeppe H. Christensen.1  1Department of Nephrology, Aalborg Hospital, 
Aalborg, Denmark; 2Department of Clinical Biochemistry, Aalborg Hospital, 
Aalborg, Denmark.


Introduction
Three major phenotypes for the haptoglobin (Hp) gene has been identified: Hp 1-1, Hp 


2-2, and the heterozygous Hp 2-1. Hp 2-2 is associated with a poor outcome in patients with 
cardiovascular disease. This may be due to a phenotype-dependent antioxidant capacity 
where Hp 2-2 exhibits a low antioxidant ability, increasing the risk of cardiovascular disease. 
An attenuated heart rate variability (HRV) may be an important predictor of mortality in 
patients with chronic kidney disease (CKD). In the present study, we examined whether Hp 
phenotyping in patients with CKD could identify a group of high-risk patients according 
to HRV measurements.


Methods:
Patients (n = 61) were recruited from our outpatient clinic. They were eligible if 


they had CKD, defined as a plasma creatinine level between 1.70 and 4.52 mg/dL, for 
more than 3 months. The Hp phenotype was determined using a high-performance liquid 
chromatography. Furthermore, a 24-hour Holter recording was obtained in each patient 
for analysis of 24-h HRV indices in the time domain.


Results:
The CKD patients in the three groups [phenotypes Hp 1-1 (n=12), Hp 2-1 (n=32), 


and Hp 2-2 (n=17)] were comparable regarding clinical relevant parameters such as age, 
plasma creatinine, body mass index, PTH level, and haemoglobin. Furthermore, sodium-, 
potassium-, and calcium levels were within normal range in all patients. The HRV parameter 
SDNN (SD of all normal RR-intervals) was 129 ms (+ 43) in Hp 1-1, 126 ms (+ 36) in Hp 
2-1, and 102 ms (+ 31) in Hp 2-2 (p = 0.02). Furthermore, SDANN (SD of the mean of all 
normal RR intervals measured in successive 5-min periods) was 111 ms (+ 45) in Hp 1-1, 
114 ms (+ 35) in Hp 2-1, and 92 ms (+ 30) in Hp 2-2 (p = 0.04). Several other HRV indices 
showed a similar trend with the lowest HRV in patients with phenotype Hp 2-2.


Conclusion
Haptoglobin phenotyping in patients with CKD revealed that patients with Hp 2-2 had 


a significantly lower HRV compared to the other two phenotypes. Thus, Hp 2-2 phenotype 
may identify a group of high-risk CKD patients.


Disclosure of Financial Relationships: nothing to disclose
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Reaching Haemoglobin Targets in the First 90-Days after Hemodialysis 
Initiation Is Associated with Improved Patient Outcomes in Canada  Karen 
E. Yeates,1 Jennifer M. MacRae,2 Norman Muirhead,3 Serge Langlois,4 Kevin 
D. Burns,5 Bryan M. Curtis,6 Michelle A. Hladunewich,7 Richard Turcot,8 
Philip McFarlane,7 Michel Leveille,9 Fernado Camacho,10 Luciano Marra,11 
Lisa Semeniuk,11 David C. Mendelssohn.12  1Medicine, Queen’s University; 
2University of Calgary; 3London HSC; 4Centre Hospitalier Universitaire de 
Québec; 5Ottawa Hospital; 6Memorial University; 7University of Toronto; 
8Ctr Hosp Reg Trois-Rivieres; 9Centre Hospitalier Universitaire de Montreal; 
10Damos Inc; 11Janssen-Ortho Inc; 12Humber River Regional Hospital, 
Canada.


Greater time to reach haemoglobin (Hb) target when correcting anemia with 
erythropoetin stimulating agents (ESA) is associated with an increased risk of hospitalization 
and mortality (Ishani 2007). We hypothesized that reaching a Hb target of 110 g/L within 
the first 90 days of hemodialysis (HD) initiation would be associated with improved 
outcomes in incident HD patients.


All patients starting renal replacement therapy (RRT) for 6 consecutive months 
(2006) in 10 Canadian centres were retrospectively identified, and followed prospectively 
for 6 months (n=350). The primary outcome was a composite of death, transfusions, or 
hospitalization.


Patients that reached target Hb after 90 days or never reached target Hb had a 
significantly higher proportion of composite end-points compared to the patients that were 
at target Hb by 90 days from initiation of RRT. This remained significant when adjusted 
for age, gender, and comorbidities [HR 0.56, 95% CI 0.37-0.83].


Reaching Hb targets earlier is associated with improved outcomes in patients initiating 
RRT. This is important background for planning future prospective, randomized trials such 
as the Canadian PRO-STARRT study currently being developed.
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Center Effects on Anemia Management of Patients with CKD-Related 
Anemia  Jeffrey C. Fink,1 S. L. Seliger,1 K. M. Fox,1 S. R. Gandra,2 L. Walker,1 
VD Hsu,1 B. D. Bradbury,2 J. L. Adams.3  1University of Maryland, MD; 2Amgen, 
CA; 3Rand Corp, CA.


Purpose: Transfusions (PRBC) are reserved for acute treatment of severe anemia in 
CKD patients. Chronic PRBC expose patients to significant adverse effects, including 
the development of antibodies directed against human leukocyte antigens, which 
makes it difficult to find a match for kidney transplantation. This may delay the time to 
transplantation. We evaluated determinants of the decision to initiate anemia treatment and 
the choice of treatment [PRBC versus erythropoiesis stimulating agents (ESA)] in patients 
with non-dialysis CKD-related anemia.


Methods: Incident CKD patients (eGFR<60 cc/min/1.73m2), receiving outpatient care 
in the Veterans Health Administration, with incident anemia were identified (n=145,173). 
Records included monthly Hgb values, presence or absence of anemia treatment, and 
treatment with ≥1 PRBC or ESA administrations for the month. Pooled logistic regression 
was used to determine factors associated with: 1) decision to initiate anemia treatment and, 2) 
among those treated, the choice of treatment (PRBC vs. ESA). Covariates used in the model 
included patient demographics, clinical characteristics (Hgb, eGFR, etc.), treatment location, 
and center tendency to use either ESA or PRBC. Adjusted odds-ratios were calculated per 
one standard deviation change in aggregate center treatment rates.


Results: Compared to patient demographics and clinical characteristics, center tendency 
was the strongest predictor of future treatment initiation and choice (p<0.001). Greater center 
use of either ESA (OR=1.15, p<0.001) or PRBC (OR=1.08, p<0.001) was highly predictive 
of initiation of anemia management in CKD patients. Centers with greater utilization of ESA 
were less likely to treat with PRBC (OR=0.76, p<0.001). Centers with greater utilization 
of PRBC were more likely to treat anemia with PRBC (OR=1.38, p<0.001).


Conclusion: Center practice patterns appear to be more influential than patient clinical 
characteristics in determining the anemia management of non-dialysis CKD patients in 
this cohort. This may have important clinical consequences for patients likely to receive 
kidney transplants.


Disclosure of Financial Relationships: grant/research support: Amgen, Inc.
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Efficacy and Safety of Hematide™ in Patients with Anti-Erythropoietin 
(EPO) Antibody-Mediated Pure Red Cell Aplasia (Ab+PRCA)  Marc C. 
Froissart,1 K. U. Eckardt,2 B. Tucker,3 M. Taal,4 N. Casadevall,5 R. Stead,6 A. M. 
Duliege,7 C. Johnson,8 P. Schatz,7 I. C. Macdougall.3  1AP-HP, Paris Descartes 
University, France; 2University of Erlangen-Nürnberg, Germany; 3King’s 
College Hospital, United Kingdom; 4Royal Derby Hospital, United Kingdom; 
5Hôpital Saint Antoine, France; 6BioPharma Consulting Services; 7Affymax, 
Inc.; 8University of Wisconsin.


Background: HematideTM, a synthetic peptidic ESA linked to polyethylene glycol, is 
being evaluated to treat anemia in patients (pts) who developed Ab+PRCA while receiving 
an epoetin or darbepoetin. Objective: Primary endpoint is to achieve hemoglobin (Hb) 
concentrations >11g/dL in the absence of transfusions. Methods: In this ongoing, open-label 
study, 14 pts with Ab+PRCA received SC Hematide every 4 wk. Hb, reticulocytes, serum 
chemistry, iron status, anti-EPO Abs, anti-Hematide Abs, transfusion requirements, and 
adverse events (AEs) were monitored. Results: As of April 2009, 9 pts on dialysis and 5 pts 
not on dialysis have received Hematide for 3–36 mo (median 28 mo), totaling 26 pt-yrs of 
exposure. Twelve pts required transfusions within 3 mo of study entry. Median pretreatment 
Hb increased from 9.0g/dL to 11.4g/dL. Only 1 pt required regular transfusions after 6 
mo. Median reticulocytes increased in all pts 2 wks after each Hematide injection, from 


10x109/L to 79x109/L. Median ferritin levels fell from 1713µg/L to 780µg/L and anti-EPO 
Abs decreased from a median titer of 2.1 U EPO/mL (range 0.1–851) to 0.4 U EPO/mL 
(range BLQ–185). AEs occurred in 13 pts; most were mild or moderate and unrelated to 
Hematide. Nine pts had a serious AE; 2 (severe anemia and lack of response) were considered 
related to Hematide and occurred in a pt who developed anti-Hematide Abs with loss of 
clinical response. The pt resumed transfusions; anti-Hematide Ab titers remain unchanged 3 
mo following the last dose. One pt died because of a recurrent vascular event (unrelated to 
Hematide) and 2 were withdrawn following renal transplantation. Conclusion: Hematide 
increased Hb to target levels and eliminated the need for regular RBC transfusions in 13 
of 14 pts with anti-EPO Ab+PRCA.


Disclosure of Financial Relationships: grant/research support: Roche, Affymax; 
consultant: Shire; scientific advisor: Roche, Genzyme, Hospira, Shire.
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Anemia, Chronic Kidney Disease (CKD), and All-Cause Mortality: REasons 
for Geographic and Racial Differences in Stroke (REGARDS) Study  David 
G. Warnock,1 Paul M. Muntner,2 William M. McClellan,3 Renal REGARDS 
Investigators.  1Medicine, University of Alabama at Birmingham, Birmingham, 
AL; 2Epidemiology, University of Alabama at Birmingham, Birmingham, AL; 
3Medicine and Epidemiology, Emory University, Atlanta, GA.


CKD is associated with increased risk of death. We determined the hazards for 
all-cause mortality associated with anemia (Hgb <13.5 gm/dL (males) and <12.0 gm/
dL (females)), eGFR <60 ml/min/1.73 m2 (eGFR<60), and urine albumin/creatinine 
ratio ≥30 mg/g (ACR≥30) in 18,722 REGARDS participants, stratified by ± prevalent 
cardiovascular disease (CVD). REGARDS is a population-based US sample, age≥45; the 
current analysis includes those enrolled between 05/2004 and 10/2007. Ascertainment of 
vital status was based on telephone interviews every 6 months. Prevalent CVD included 
previous myocardial infarction, stroke or CV procedures. Cox proportional hazards was used 
for time to event from enrollment to last reported telephone contact, or death. Covariates 
included demographics, CV and CKD risk factors.
All Cause Mortality: Components of CKD and Prevalent CVD


Prevalent CVD (n=4,445) No CVD (n=13,371)
eGFR<60 2.26 (1.69, 3.01) 2.03 (1.45, 2.84)
ACR≥30 1.62 (1.21, 2.16) 1.95 (1.44, 2.64)
Anemia 1.87 (1.40, 2.49) 2.03 (1.50, 2.74)
Hazard Ratios (95% Confidence Interval); adjusted for demographics, CV risks, and other 2 CKD risks


There were 237 deaths in those with prevalent CVD and 227 deaths in those 
without prevalent CVD. In both groups, significant hazards for all-cause mortality were 
independently associated with eGFR<60, anemia and ACR≥30. There was a positive 
additive interaction between eGFR<60 and prevalent CVD (attributable proportion of risk 
due to interaction: 28.3% (CI: 4.7%, 51.4%), but not for anemia or ACR≥30. There were no 
significant multiplicative interactions. Conclusions: The hazards for each of the 3 elements 
of CKD were independently associated with all-cause mortality in participants with and 
without prevalent CVD. eGFR<60 appeared to be the predominant hazard for mortality, but 
anemia and ACR≥30 also contributed significant risk in the REGARDS cohort.


Disclosure of Financial Relationships: grant/research support: Amgen 
Pharmaceuticals, Genzyme Corporation, REATA Pharmaceuticals, Abbott 
Pharmaceuticals; consultant: Genzyme Corporation, Parion Sciences, AMGEN 
Corporation, Abbott Pharmaceuticals; scientific advisor: AMAG Pharmaceuticals, 
AMGEN Pharmaceuticals; honoraria: Genzyme Corporation; ownership: Parion 
Sciences; employer: University of Alabama at Birmingham.
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25-Hydroxyvitamin D Levels and Progressive Kidney Disease: Contribution 
to the Excess Risk of ESRD in Non-Hispanic Blacks  Michal Melamed,1 Brad 
Astor,2 Erin D. Michos,2 Thomas H. Hostetter,1 Neil R. Powe,3 Paul Muntner.4  
1Albert Einstein College of Medicine, Bronx, NY; 2Johns Hopkins Medical 
Institutes, Baltimore, MD; 3San Francisco General Hospital, San Francisco, 
CA; 4University of Alabama at Birmingham, Birmingham, AL.


Blacks have lower 25-hydroxyvitamin D (25(OH)D) levels and experience a 
disproportionate burden of end-stage renal disease (ESRD) compared to whites. Animal 
studies suggest that vitamin D may have renal protective effects. We evaluated the 
association of low 25(OH)D levels with ESRD incidence using data from the third National 
Health and Nutrition Examination Survey linked Medicare claims files (n=13,334). 25(OH)
D was measured at baseline (1988-1994) and the incidence of ESRD, identified by the 
presence of an ESRD Patient Master File or Death Notification (Form 2746) filed with 
Medicare, was assessed through July 31, 2001. Overall, 34% (95% confidence interval 
(CI): 30 - 39%) of non-Hispanic blacks had 25(OH)D levels<15 ng/mL compared to 5% 
(95% CI: 4 - 6%) of non-Hispanic whites (p<0.001). Over a median 9.1 years (inter-quartile 
range 7.6-10.7), 68 participants developed ESRD. After adjustment for demographic, 
socioeconomic, clinical and laboratory factors, including diabetes mellitus, hypertension, 
estimated GFR, and albuminuria, the incidence rate ratio (IRR) comparing participants 
with 25(OH)D levels <15 ng/mL versus 15 ng/mL was 2.81 (1.11-7.14). After adjustment 
for clinical covariates but not 25(OH)D, non-Hispanic blacks had a 3.32 (95% CI: 1.16-
9.47) times higher risk of developing ESRD compared to non-Hispanic whites. Additional 
adjustment for 25(OH)D levels reduced the risk by 60% (IRR=1.93; 95% CI:0.45-8.36). 
In summary, low 25(OH)D levels are associated with development of ESRD even after 
adjustment for multiple risk factors. Low 25(OH) D levels may account for a substantial 
proportion of the excess ESRD risk experienced by blacks.


Disclosure of Financial Relationships: nothing to disclose
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The Relationship between Serum Phosphorus, PTH, and Calcium and 
Mortality in Chronic Kidney Disease: A Systematic Review and Meta-
Analysis of Observational Studies  Suetonia C. Palmer,1 Andrew Hayen,2 
Grahame Elder,3 Jonathan Craig,2 Petra Macaskill,2 Fabio Pellegrini,4 Giovanni 
Strippoli.4  1University of Otago, New Zealand; 2University of Sydney, Australia; 
3Westmead Hospital, Australia; 4Consorzio Mario Negri Sud, Italy.


Abnormalities of serum phosphorus (P), parathyroid hormone (PTH) and calcium (Ca) 
occur as kidney function declines and, via vascular injury, may contribute to premature 
cardiovascular disease. In this systematic review of observational studies (searched in 
Medline 1966-March 24, 2009) we explored the association between differing serum P, 
PTH and Ca levels and all-cause mortality in CKD (any stage). Log risk estimates for each 
reported exposure level were plotted and risk of mortality per unit of increase in P (1mg/dl), 
PTH (100pg/ml) and Ca (1mg/dl) were estimated. The role of adjustment for confounding 
in reported results of existing studies was explored. Studies could be adjusted by age, 
cardiovascular disease, diabetes, dialysis vintage (or GFR) and race. Adjustment was coded 
as adequate when accounting for all covariates and partial when accounting for <4. Thirty 
observational studies (319259 subjects) were identified; 22 (303702 subjects) evaluated 
P, 18 (266671 subjects) PTH, and 19 (269721 subjects) Ca. Overall there was a significant 
increase (22%) in mortality per 1mg/dl increase in serum P, which was attenuated in studies 
with adequate adjustment [Figure 1]. Risk of death was similar across the reported range 
of PTH and Ca. Visually, the large variability observed in the association between P, PTH 
and Ca and mortality risk in studies with partial adjustment was not observed in adequately 
adjusted studies. It is plausible that reported relationships between serum P, PTH and Ca 
and mortality in CKD may be highly confounded. The validity of recommended target 
thresholds for serum Ca, P and PTH is uncertain.


Disclosure of Financial Relationships: nothing to disclose


F-PO1103


Phosphate Binder Use and Outcomes in Non-Dialysis Dependent Chronic 
Kidney Disease  Olga Kuchmak,1 Kamyar Kalantar-Zadeh,2 Csaba P. Kovesdy.3,4  
1Carilion Clinic, Roanoke, VA; 2Harbor-UCLA, Torrance, CA; 3Salem VA 
Medical Center, Salem, VA; 4University of Virginia, Carlottesville, VA.


The use of phosphate binders has been associated with better outcomes in dialysis 
patients. Similar studies have not been performed in patients with non-dialysis dependent 
CKD (NDD-CKD). We examined the association of calcium and sevelamer hydrochloride 
use with all-cause mortality and the slopes of eGFR in 1,188 male US veterans with NDD-
CKD stage 1-5. Associations were examined in time-dependent Cox models for mortality 
and in mixed effects models for slopes, with adjustment for age, race, comorbidities, blood 
pressure, BMI, smoking, vitamin D use, eGFR, alkaline phosphatase, calcium, phosphorus, 
albumin, bicarbonate, hemoglobin, WBC count, percentage of lymphocytes in WBC count 
and proteinuria. 344 patients (32%) were administered some form of phosphate binder; of 
these, 234 (20%) were on calcium alone, 31 (3%) were on sevelamer alone and 79 (7%) 


were on both calcium and sevelamer. Compared to patients on no binders the use of any 
binder was associated with significantly lower mortality and with a beneficial change in 
the slopes of eGFR (Table). Results were similar in those exclusively on calcium binders 
or on sevelamer.
 Any binder N=344
Mortality (HR, 95%CI) Unadjusted 1.15 (0.95, 1.41)
 Fully adjusted 0.68 (0.54. 0.85)
Slope of eGFR (ml/min/1.73m2/year) Unadjusted 0.08 (-0.03, 0.19)
 Fully adjusted 0.17 (0.06, 0.29)


The adjusted association of calcium-type binders with mortality did not vary according 
to the daily amount of elemental calcium intake (Figure).


Phosphate binder use is associated with lower mortality and with decreased loss of 
kidney function in NDD-CKD. Interventional trials are needed to determine if the use of 
binders can result in improved outcomes in this population.


Disclosure of Financial Relationships: nothing to disclose
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Serum Phosphate within the Normal Range Predicts the Risk of CKD 
Progression  Carmine Zoccali,1 Daniela Leonardis,1 Maurizio Postorino,1 
Giuseppe Enia,1 Giovanni Tripepi,1 Francesca Mallamaci,1 MAURO Working 
Group.2  1Clin. Epid. and Physiopath. of Renal Dis. and Hypert., CNR-IBIM, 
Reggio Calabria, Italy; 2MAURO Working Group.


Experimental studies suggest that Phosphate is causally involved in pathological 
processes leading to CV and renal disease. Still, the association between Phosphate and 
chronic kidney disease (CKD) progression has been scarcely investigated and available 
studies are controversial. We tested the prospective association between serum Phosphate 
and a pre-specified renal outcome measure (i.e. a GFR fall >30%) in 549 patients with stage 
1-5 CKD (35% diabetics). The eGFR (MDRD175 formula) at baseline was 29±15 ml/min/1.73 
m2 (range 5-101 ml/min/1.73 m2) and 54% of patients had proteinuria >0.5g/24h hours.


Baseline Phosphate (3.8±0.8 mg/dL, range 2.0-6.6 mg/dL) exceeded 4.5 mg/dL in 
12% of cases only and it was related directly with proteinuria (r=0.25, P<0.001), diabetes 
(r=0.10, P=0.02) and BMI (r=0.10, P=0.02) and inversely with Hb (r=-0.35, P<0.001), 
eGFR (r=-0.32, P<0.001), male sex (r=-0.22, P<0.001), age (r=-0.10, P=0.01) and diastolic 
pressure (r=-0.10, P=0.02).


During the follow up (average: 19 months) 115 renal events occurred.
Phosphate was strongly associated [hazard ratio (HR) (1 mg/dL): 1.46, 95% CI: 


1.14-1.87, P<0.001)] with renal events in a multivariate Cox regression model including 
Framingham risk factors, Hb and BMI and this relationship was unaffected by additional 
adjustment for proteinuria (HR: 1.38, 95% CI: 1.07-1.78, P=0.01). However it lost 
substantial strength (HR: 1.10, 95% CI: 0.85-1.42, P=0.47) after adjustment for baseline 
eGFR. Independently of Framingham risk factors, BMI and proteinuria, Phosphate 
within the normal range is a strong predictor of renal outcomes in patients with CKD. 
The observation that Phosphate loses prediction power for CKD progression after data 
adjustment for eGFR, indicates that this marker of renal function either confounds or 
mediates the apparent link of this anion with renal disease progression. Whether Phosphate 
is implicated in renal damage in CKD may only be solved by a clinical trial.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Elevated Intact Parathyroid Hormone (iPTH) on Mortality and 
Renal Disease Progression in Patients with Stage 3 and 4 Chronic Kidney 
Disease (CKD)  Carl Asche,1 Steven E. Marx,2 Jaewhan Kim,1 Raimund Sterz,2 
Paul Audhya,2 Dennis L. Andress.2  1University of Utah College of Pharmacy, 
Salt Lake City, UT; 2Abbott, Abbott Park, IL.


Objective: To estimate the impact of elevated iPTH levels on time to death and renal 
replacement therapy (RRT) in patients with stage 3 and 4 CKD.


Methods: A retrospective cohort analysis from January 1996 to September 2007 was 
conducted in 11,092 CKD Stage 3 & 4 patients using Cockcroft-Gault (CG) and MDRD 
equations to estimate their glomerular filtration rate (GFR). Patients’ highest iPTH level 
was used to define the index date and cohort. Cohorts were separated by iPTH levels 
and followed for 1-year. Mortality and RRT events, used as a composite end-point, were 
evaluated among cohorts at pre-defined iPTH levels. Crude rate ratios were calculated using 
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Poisson regression and adjusted rate ratios were calculated using Poisson regression after 
adjusting for age, gender, and estimated GFR.


Results: Baseline characteristics showed that as the iPTH levels increased, the mean 
age, number of females and eGFR decreased. Patients with a iPTH < 50 was defined as 
the reference group. Below are results using the CG equation:


Similar results were found when the MDRD equation, using 48% of the patients where 
race could be identified. Mortality and RRT adjusted rate ratio for iPTH 50-110 was 1.29 
(1.28-1.29), iPTH 111-199 was 3.16 (3.14-3.17), iPTH 200-299 was 4.58 (4.54-4.62), 
iPTH 300-399 was 5.61 (5.53-5.68), iPTH 400-499 was 7.35 (7.24-7.46) and iPTH > 500 
was 6.20 (6.16-6.25).


Conclusion: iPTH levels greater than 50 pg/mL in patients with Stage 3 & 4 CKD are 
associated with an escalating combined risk of death or RRT in patients with stage 3 and 4 
CKD. Further studies are needed to confirm these findings and to determine the potential 
impact of treatment of secondary hyperparathyroidism.


Disclosure of Financial Relationships: grant/research support: Abbott support to 
perform research through the University of Utah; scientific advisor: Abbott Advisory 
Board member; employer: University of Utah.
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Nutritional Vitamin D Deficiency in Hemodialysis Patients with Secondary 
Hyperparathyroidism  Ricardo Correa-Rotter,1 G. Chertow,2 G. Block,3 T. 
Drucke,4 J. Floege,5 C. Herzog,6 G. London,7 K. Mahaffey,8 S. Moe,9 D. C. 
Wheeler,10 W. Goodman,11 Y. Kubo,11 D. Modafferi,11 P. Parfrey.12  1Neph, INNSZ, 
Mexico City, Mexico; 2Neph, Stanford U SOM, Palo Alto, CA; 3Denver Neph, 
Denver, CO; 4INSERM Unit 485/Neph, Hop Necker, Paris, France; 5Neph, U 
Hosp RWTH-Aachen, Aachen, Germany; 6Card, Hennepin County Med Ctr, 
Minneapolis, MN; 7Neph, Hop Manhes, Fleury-Merogis, France; 8DCRI, Duke U 
Med Ctr, Durham, NC; 9Neph, Indiana U SOM/Roudebush VAMC, Indianapolis, 
IN; 10Neph, UCL Med Sch, London, United Kingdom; 11Amgen, Thousand Oaks, 
CA; 12Neph, Mem Univ of Newfoundland, St. John’s, NL, Canada.


Purpose: Assess nutritional vitamin D deficiency (ND-def) in EVOLVE study 
participants.


Methods: Serum calcidiol (25D) levels were measured in participants in EVOLVE, 
a global clinical trial that enrolled 3883 hemodialysis (HD) patients with secondary 
hyperparathyroidism (sHPT).


Results: ND-def (serum 25D level <30 ng/mL) was present in 79.8%, although 
61.5% were already receiving various vitamin D sterols used commonly to treat sHPT. 
More pronounced ND-def with values <15 or <5 ng/mL was found in 39.0% and 1.3%, 
respectively. Excluding <3% of subjects given ergo- or cholecalciferol, 85.0% of those 
treated with vitamin D sterols vs 73.8% of untreated subjects had 25D levels <30 ng/mL, 
and the mean (SD) 25D level was lower in those receiving D sterols, 18.8 ± 11.0 ng/mL, 
than in untreated subjects, 22.1 ± 12.9 ng/mL (P<0.0001). For those not treated with D 
sterols, the proportion of subjects with ND-def, as defined by 3 different threshold levels of 
25D, did not differ by severity of sHPT as judged by baseline parathyroid hormone (PTH) 
(Table); there was no correlation between 25D and PTH levels.


Plasma PTH (pg/mL)
Serum 25D (ng/mL) 300-600 601-900 901-1200 >1201
<30 ng/mL 77.4 73.7 70.0 71.9
<15 ng/mL 36.6 34.5 33.6 32.7
<5 ng/mL 1.4 1.6 2.3 1.5
Values represent % of subjects in each category


Conclusions: ND-def is widespread among HD patients with sHPT, but its presence 
does not affect the severity of sHPT. ND-def is more common among those who are 
managed with vitamin D sterols.


Disclosure of Financial Relationships: consultant: Amgen; scientific advisor: Amgen; 
honoraria: Amgen.
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Improved Clinical Outcomes in Hemodialysis Patients Prescribed 
Cinacalcet Hydrochloride  Geoffrey A. Block,1 Dave Zaun,2 Jiannong Liu,2 
Gerard Smits,1 Kim Nieman,2 Britt Newsome,1 Martha Persky,1 Wendy St-
Peter.2  1Denver Nephrology, Denver, CO; 2Chronic Disease Research Group, 
Minneapolis, MN.


No randomized clinical trials have demonstrated a favorable effect of any therapy for 
secondary hyperparathyroidism (SHPT) on clinically relevant outcomes such as mortality, 
hospitalization, cardiovascular (CV) events, or fractures. The objective of this project was 
to examine the association between prescription of cinacalcet and these outcomes.


All prevalent hemodialysis patients in DaVita Inc. as of 8/01/2004 (n=45,512) were 
linked to Medicare claims data. We included patients >18 surviving 90 days from 8/1/04 
(baseline period), Medicare as the primary payor, intravenous Vitamin D use at baseline 
and excluded patients on cinacalcet prior to 10/31/2004. We performed a time-dependent, 


multivariable adjusted analysis using Cox proportional hazard modeling, comparing 
cinacalcet users (n=5,976) to non-users (n=13,210). Follow up occurred through December 
31, 2006..


Results. After adjustment for age, race, gender, vintage, body mass index, cause 
of ESRD, number of hospital days in prior 6 months, albumin, calcium, phosphorus, 
parathyroid hormone, ferritin, transferrin saturation, white blood cell count, bicarbonate, 
hemoglobin, Kt/V, access type and 11 comorbidities cinacalcet users had a lower risk of 
all-cause mortality [hazard ratio (HR) 0.74; (0.67, 0.83, p<0.0001), cardiovascular mortality 
(HR 0.76; 0.66, 0.86, p< .0001), multiple all-cause hospitalization (HR 0.91; 0.87, 0.96, 
p=0.0003), multiple cardiovascular hospitalizations (HR 0.91; 0.85, 0.98, p=0.011). There 
was a non-significant trend toward a lower risk of fractures among cinacalcet users (HR 
0.86; 95% CI 0.72, 1.02, p=0.09).


Conclusion. Among in-center hemodialysis patients receiving vitamin D for SHPT, 
prescription of cinacalcet was independently associated with a lower risk of all-cause 
mortality, cardiovascular-related mortality, all-cause hospitalizations and cardiovascular 
hospitalizations. These observational data emphasize the importance of the ongoing 
EVOLVE randomized clinical trial which is prospectively evaluating the effect of cinacalcet 
therapy on clinical outcomes.


Disclosure of Financial Relationships: grant/research support: Amgen, Genzyme, 
Shire, Novartis, Davita; consultant: Amgen, Genzyme, Shire; scientific advisor: Davita, 
Amgen; honoraria: Amgen, Genzyme, Shire,.
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A Phase 2, Randomized, Double-Blind, Placebo-Controlled, Parallel Group, 
Fixed Dose Study of AMG 223 in Subjects with Chronic Kidney Disease 
on Hemodialysis with Hyperphosphatemia  Kevin J. Martin,1 David A. 
Bushinsky,2 Sunfa Cheng,3 Julie McGinnis,3 Krishna Polu,3 Maureen Reiner,3 
Geoffrey Block.4  1Nephrology, St Louis U, St. Louis, MO; 2Nephrology, U of 
Rochester, Rochester, NY; 3Amgen, Thousand Oaks, CA; 4Denver Nephrology, 
Denver, CO.


Despite the association with morbidity and mortality, control of hyperphosphatemia 
remains difficult. AMG 223 is a novel polymer-based, nonmetallic, phosphate binder in 
development for the treatment of hyperphosphatemia. The main objectives of this study 
were to demonstrate (1) significant serum P reduction compared with placebo (PL), (2) 
a dose response for AMG 223, and (3) the safety profile over a 3 week treatment period. 
Subjects with serum phosphorus (P) of 3.5-6.5 mg/dL entered a washout, followed by 3:1 
(AMG 223:PL) randomization to 1 of 8 fixed-dose groups (4 PL, 4 AMG 223) if serum P 
increased by ≥1.5 mg/dL and was >5.5 mg/dL.


AMG 223
Placebo 
(N=39)


1g TID 
(n=31)


3g TID 
(n=32)


4g TID 
(n=31)


5g TID 
(n=31)


LS Mean (SEM) Change 
from Baseline 0.07 (0.24) -0.63 (0.26) -1.50 (0.26)¹ -1.81 (0.27)¹ -2.16 (0.26)¹
n (proportion %)² with serum 
P reduction ≥ 1.5 mg/dL 11/38 (29%) 12/30 (40%) 22/32 (69%) 23/29 (79%) 22/30 (73%)
¹P<0.0001 compared to placebo ²p < 0.0001 for test of trend


AMG 223 significantly reduced serum P and a consistent dose response was seen across 
all 4 AMG 223 dose groups based on the proportion of subjects with serum P reduction of ≥ 
1.5 mg/dL. No relationship between dose and reported adverse events was found. The most 
common GI-related AEs across all AMG 223 dose groups were diarrhea (5% PL, 6% AMG 
223), constipation (0%PL, 4% AMG 223), nausea (3% PL, 3% AMG 223), and vomiting 
(3% PL, 3% AMG 223). This fixed-dose short term study demonstrated that AMG 223 is 
efficacious and well tolerated, but larger studies of longer duration are needed to further 
understand the efficacy and safety of AMG 223 for the treatment of hyperphosphatemia.


Disclosure of Financial Relationships: other: Amgen Inc.; other relationship: 
Investigator.


F-PO1109


A Double-Blind, Randomized, Placebo-Controlled, Study To Evaluate the 
Effects of AMG 223 on Tolerability and Phosphorus Excretion in Healthy 
Volunteers  Detlef Albrecht,1 Shanthini Daniel,2 Sherin Halfon,1 Michael 
Burdick,1 David Bushinksy.3  1Ilpsa Inc., Santa Clara, CA; 2Jasper Clinic, 
Kalamazoo, MI; 3University of Rochester, Rochester, NY.


AMG 223 (previously ILY101) is a novel, metal free polymer-based phosphate 
binder in development for the treatment of hyperphosphatemia. This study evaluated the 
pharmacologic effects and tolerability of AMG 223 in healthy subjects. Twenty-three 
healthy volunteers were randomized to receive 1 g, 2.5 g, or 5 g doses of AMG 223 or 
matching placebo TID for 8 days. Subjects were required to consume a phosphate-controlled 
diet during the study. Urine and feces were collected over a 96-hr interval at the end of 
baseline and end of study treatment periods to determine change in phosphorus excretion. 
Tolerability was assessed based on the incidence and severity of adverse events. No 
clinically significant drug-related changes were noted in clinical laboratory parameters, 
vital signs, ECG, or physical examination data. Four drug-related adverse events occurred 
transiently in 2 subjects who received AMG 223 at 5g TID and were mild to moderate 
in severity (dyspepsia, eructation, flatulence; dysgeusia). AMG 223 caused a significant 
dose dependant decrease in urinary phosphorus excretion and a significant increase in fecal 
phosphorus excretion (see Table).
Mean (+SD) change from baseline in urinary and local phosphorus excretion (mg/day)
Endpoint Placebo (N=6) 1g ILY101 (N=6) 2.5g ILY101 (N=5) 5G ILY101 (N=6)
Fecal Phosphorus -168±230 -147±250 218±168* 422±302**
Urine Phosphorus 125±86 -10±95* -123±73*** -302±76***
P-values: *p<0.05; **p<0.001; ***p<0.0001 for comparison vs. placebo group effects
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In conclusion, AMG 223 at doses up to 15 g/day was well-tolerated in healthy subjects. 
AMG 223 effectively and irreversibly bound intestinal phosphorus resulting in a significant 
dose-dependent increase in fecal phosphorus excretion and a significant decrease in urinary 
phosphorus excretion.


1Ilypsa is a wholly owned subsidiary of Amgen Inc.
Disclosure of Financial Relationships: ownership: Ilypsa Inc.; employer: Relypsa 


Inc.; other: Ilypsa Inc.; other relationship: Iypsa Inc. (Relypsa) wholly owned subsidiary 
of Amgen Inc.


F-PO1110


Cost-Effectiveness Analysis of Sevelamer for the Treatment of 
Hyperphosphatemia in Patients with End-Stage Renal Disease  David C. 
Mendelssohn,1 Lisa Bernard,2 Daniel Grima,2 Parisa Airia,2 Elizabeth Dunn.3  
1Humber River Regional Hospital, Weston, ON, Canada; 2Cornerstone Research 
Group Inc., Burlington, ON, Canada; 3Genzyme Corporation, Cambridge, 
MA.


Purpose: To determine the cost-effectiveness (CE) of sevelamer compared with 
calcium-based phosphate binders as a first-line treatment for hyperphosphatemia in patients 
with ESRD from a UK payer perspective.


Methods: A Markov model was developed to estimate life years, incremental cost per 
life year (LY) gained and quality-adjusted life year (QALY) gained. Treatment-specific 
monthly survival up to 44 months was derived from the Dialysis Clinical Outcomes 
Revisited (DCOR) study and was extrapolated to 10 years (base case analysis) and lifetime 
(sensitivity analysis) using a Weibull regression model. Resource utilization, including 
hospitalizations and binder dosages, was also derived from DCOR. Unit costs specific to 
the UK and utility weights required to calculate QALYs were derived from the published 
literature. Dialysis costs were excluded from the base case analysis. The CE of sevelamer 
was also determined for four subgroups of patients based on age cut-points using data from a 
pre-specified subgroup analysis of DCOR for patients ≥65 years of age and using data from 
post hoc subgroup analyses of DCOR for patients ≥45, ≥50, and ≥55 years of age.


Results: Compared with calcium, sevelamer resulted in a gain of approximately 
0.386 LYs and 0.236 QALYs per patient (discounted at 5% per year). Total costs were 
also higher for sevelamer, resulting in an incremental cost of £16,367 per LY gained and 
£26,832 per QALY gained (in £2008). Over a lifetime horizon, the cost was £13,422 per 
LY gained and £22,004 per QALY gained. Even more favorable cost per QALY ratios were 
observed in patients ≥45 (£17,231), ≥50 (£16,634), ≥55 (£16,404), and ≥65 years of age 
(£16,364). The results were most sensitive to assumptions regarding hospitalizations for 
calcium-based binders and sevelamer, utility for patients with ESRD, and the inclusion 
of dialysis costs.


Conclusions: In patients requiring dialysis for ESRD, treatment of hyperphosphatemia 
with sevelamer offers good value for money compared with calcium-based phosphate 
binders.


Disclosure of Financial Relationships: consultant: Genzyme Corporation; honoraria: 
Genzyme Corporation.


F-PO1111


Greater Reduction of Serum Phosphorus with Lanthanum Carbonate 
Compared with Sevelamer Hydrochloride in Hemodialysis Patients  
Stuart M. Sprague,1 Lynne Poole,2 Michael Smyth.2  1North Shore University 
HealthSystem, Northwestern University, Evanston, IL; 2Shire Pharmaceuticals, 
Basingstoke, United Kingdom.


A recent study by Danese et al. demonstrated that sustained control of serum phosphorus 
(SP) to KDOQI targets (3.5–5.5 mg/dL) improved survival in incident dialysis patients. 
Noncalcium phosphate binders are as effective as calcium-based binders and their use is 
also associated with a lower risk of adynamic bone disease and vascular ossification. This 
randomized, open-label, two-way cross-over study compared the relative effectiveness of 
the noncalcium binders lanthanum carbonate (LC) and sevelamer hydrochloride (SH) for 
the control of SP in dialysis patients.


Patients naïve for LC or SH (90.6% receiving calcium-based binders) entered washout 
(2–3 weeks); those with subsequent SP levels ≥ 6.0 mg/dL and serum calcium ≥ 8.4 mg/
dL were randomized (1:1) to 4 weeks of LC followed by a washout and 4 weeks of SH 
or vice versa (titrated to 3000 mg/day LC and 6400 mg/day SH). Results for the primary 
efficacy variable and safety and tolerability have been reported elsewhere. Here, the results 
of predefined secondary efficacy variables are considered: the percentage of responders 
(those with a > 25% reduction in SP from baseline) and those who achieved KDOQI 
targets for SP.


The intent-to-treat (ITT) population included 174 patients. The mean (± SD) baseline 
SP was similar for LC and SH treatment periods (7.45 ± 1.94 mg/dL and 7.33 ± 1.97 mg/
dL, respectively). The percentage of responders (last observation carried forward for the 
ITT population) was consistently higher with LC, with statistically significant differences 
vs SH at week 1 (39.3% vs 25.8%, p = 0.017) and week 4 (51.8% vs 38.5%, p = 0.022). 
The percentage of patients who achieved KDOQI targets for SP was higher at all post-
baseline visits with LC than with SH, with a clinically meaningful difference of 8.1% 
observed at week 4 (42.7% vs 34.6%, respectively). Results were similar with observed 
cases for the ITT population.


In dialysis patients, LC leads to greater reductions in SP than SH, with a greater 
proportion likely to have a > 25% reduction in SP and to achieve KDOQI targets.


Disclosure of Financial Relationships: grant/research support: Shire Pharmaceuticals; 
consultant: Shire Pharmaceuticals; scientific advisor: Shire Pharmaceuticals.


F-PO1112


Comparing Drug Utilization and Phosphate Reduction among Phosphate 
Binder Treatments Used in Chronic Kidney Disease Patients  Michael 
Keith,1 Debanjali Mitra,2 Bela Bapat.2  1Shire Pharmaceuticals, Wayne, PA; 
2RTI Health Solutions, NC.


Hyperphosphatemia, (high serum phosphorus levels) associated with chronic kidney 
disease (CKD) is a cardiovascular risk factor and can accelerate CKD progression (Hruska 
et al., 2008). The purpose of this study was to evaluate medication utilization and treatment 
outcomes for lanthanum carbonate (LC), sevelamer hydrochloride (SH), and calcium acetate 
(CA) using a retrospective database analysis. Medical and pharmacy claims from Integrated 
Health Care Information Services (IHCIS) database between Jan/1/06 and Dec/31/07 were 
used. Patients ≥ 18 years old with at least one prescription for LC, SH, or CA and a CKD 
diagnosis (Stages 1 to ESRD using ICD-9-CM 585.xx) were selected. Patients had at least 
3 months of continuous health plan enrollment prior to and at least 9 months following 
their index date (date of first drug claim). Tablet burden, daily dose and changes in serum 
phosphorus laboratory values were assessed. Overall, a total of 4137 patients met study 
criteria (392 patients on LC; 1955 on SH; 1790 on CA). LC use resulted in the lowest 
average tablet burden, compared to SH (4 vs 7 tablets, p<0.05) and CA (4 vs 6 tablets, 
p<0.05). Median daily dose for LC was 3000 mg, compared to SH (4800 mg) and CA (4000 
mg). Serial serum phosphorus results were available for 104 patients. The proportion of 
patients controlled to K/DOQI target level of 5.5 mg/dL or lower increased from 53.84% 
of LC, 55.82% of SH and 60.41% of CA patients at therapy initiation to 76.93% of LC 
patients (vs 58.14% for SH and 64.58% for CA (p>0.05)) at the end of treatment. Patients 
that augmented therapy with a second phosphate binder had a higher overall phosphate 
level (5.98 mg/dL) compared to those that switched binder therapies (5.65 mg/dL) or those 
that remained on initial monotherapy (4.92 mg/dL). LC users had lower mean tablet burden 
(p<0.05) and a lower mean daily dose (p<0.05) compared to SH and CA users. At therapy 
discontinuation, a greater percentage of LC patients had obtained phosphate control of 5.5 
mg/dL or less when compared to SH and CA (p>0.05). Further evaluation of phosphate 
binder therapy outcomes in CKD is warranted.


Disclosure of Financial Relationships: employer: Shire Pharmaceuticals.


F-PO1113


Associations of Serum Alkaline Phosphatase Levels with Mortality and 
Hospitalizations in Patients with Normal GFR  Matthew K. Abramowitz,1 
Paul Muntner,2 Maria Coco,1 William Southern,1 Irwin Lotwin,1 Thomas H. 
Hostetter,1 Michal L. Melamed.1  1Department of Medicine, Albert Einstein 
College of Medicine/Montefiore Medical Center, Bronx, NY; 2Department of 
Epidemiology, University of Alabama at Birmingham, Birmingham, AL.


Elevated alkaline phosphatase (AlkP) levels have been associated with mortality and 
vascular calcification in patients with ESRD. We conducted a retrospective cohort study to 
test whether higher levels of serum AlkP are associated with mortality and hospitalization 
in an outpatient population without CKD.


Patients without a history of cancer, liver disease, HIV or transplantation with an eGFR 
>60 ml/min/1.73m2 who had serum AlkP level measured between 2000 and 2002 (n=10,743) 
at Montefiore Medical Center (MMC) clinics were followed through 9/11/08 (median 
6.8 yrs). Mortality data were obtained via linkage to the Social Security Administration 
(n=949 deaths). Hospitalization data were obtained from MMC records. Cox proportional 
hazards models were constructed to compare mortality and hospitalizations at different 
levels of AlkP.


The mean age of the participants was 51 years, 64% were female, 26% were non-
Hispanic black, 16% were Hispanic, 13% had a diagnosis of hypertension, 9% had 
diabetes mellitus, and 8% had cardiovascular disease. Compared to the lowest quartile of 
AlkP (≤66 U/L), the relative hazard (RH) for mortality for patients in the highest quartile 
after multivariable adjustment was 1.67 (95% CI 1.37-2.03) (p-trend across AlkP quartiles 
<0.001). For those in the highest compared with the lowest AlkP quartile, the adjusted RHs 
for hospitalization due to any cause, cardiovascular disease, and infection were 1.14 (95% 
CI 1.04-1.25), 1.27 (95% CI 1.09-1.47), and 1.52 (95% CI 1.26-1.82), respectively. The 
RH for fracture-related hospitalization was 1.71 (95% CI 1.08-2.72) for the highest tertile 
(≥95 U/L) of AlkP compared to the lowest (≤71 U/L).


Higher levels of serum AlkP are associated with mortality and risk for cardiovascular, 
fracture, and infection-related hospitalization in an inner-city clinic population. Studies 
are needed to further delineate mechanisms and test interventions involving the bone-
vascular axis.


Disclosure of Financial Relationships: nothing to disclose
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Entry Period and Exposure Windows and Association with Vitamin D Effect 
in Hemodialysis (HD) Patients  Wendy L. St. Peter,1,2 Yi Peng,1 Suying Li,1 
M. Alan Brookhart,3 Jiannong Liu.1  1Chronic Disease Research Group, MMRF, 
Minneapolis, MN; 2Pharmacy, University of MN, Minneapolis, MN; 3Medicine, 
Brigham and Women’s Hospital & Harvard Med. School, Boston, MA.


Observational trials have shown an association with activated vitamin D exposure 
and reduction in mortality in both prevalent and incident HD patients. These trials have 
used fixed as well as time-dependent entry periods. Most have used vitamin D Yes/No in 
entry period as definition of exposure. Presumably, vitamin D effects are not acute, but 
are cumulative over time. We hypothesized that vitamin D association with mortality 
will increase with increased length of exposure. Using the US Centers for Medicare and 
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Medicaid Services End-stage Renal Disease database, we studied HD patients initiating 
dialysis in 2001, surviving ≥ 90 days, and with Medicare as primary payer at day 91 after 
initiation. Patients who died, changed facilities, changed modality, had kidney transplant, or 
had no eligible follow-up months during defined entry period were excluded. Each patient 
was then followed from end of entry period to first occurrence of death or censoring event 
(modality change, payer change, kidney transplant, loss to follow-up or 1 year from follow-
up). Vitamin D exposure was defined as 0 use, inconsistent use (>0 to <80% of available 
months) and consistent use (>=80% of available months). We evaluated the association of 
5 combinations of entry and vitamin D exposure periods on mortality using Cox regression 
model adjusted for 27 covariates. As exposure windows increased from 3 to 12 months, 
mortality benefit shifted from positive to no apparent effect. In observational research, it 
is imperative to understand the relationship between drug exposure, entry and exposure 
periods and how patient characteristics affect those relationships.


Disclosure of Financial Relationships: grant/research support: Principal Investigator: 
Amgen, Genzyme, Shire.


F-PO1115


Gout Subjects with Hyperuricemia and Renal Impairment Treated with 
Febuxostat or Allopurinol for 6 Months  Andrew Whelton,1 M. A. Becker,2 
P. MacDonald,3 B. Hunt,3 R. L. Jackson.3  1UCRC, Inc. & Johns Hopkins Univ, 
Baltimore, MD; 2Univ of Chicago, Chicago, IL; 3Takeda Global Research & 
Development Center, Inc., Deerfield, IL.


Renal impairment is common in gout patients and often limits the use of urate-lowering 
therapies. As a result, the urate-lowering efficacy and safety of febuxostat (FEB) and 
allopurinol (ALLO) in subjects with hyperuricemia and gout who have normal or impaired 
renal function were compared.


Subjects received FEB (40 mg or 80 mg) or ALLO (200/300 mg, based on estimated 
creatinine clearance [eCLcr]; Table). Efficacy endpoints included proportion of all subjects 
(N=2,269) with final serum urate level (sUA) <6.0 mg/dL and proportion of mild/moderate 
renal impairment subjects with final sUA <6.0 mg/dL. Safety was evaluated based on 
baseline renal status.


In the FEB 40 mg, ALLO, and FEB 80 mg groups, respectively, 45%, 42%, and 67% 
of all subjects achieved target sUA. More mild/moderate subjects with renal impairment 
also achieved target sUA in the FEB 80 mg group compared to FEB 40 mg or ALLO. 
However, FEB 40 mg showed greater efficacy than ALLO(p=0.021). AE rates were similar 
regardless of renal function and were similar across treatment groups. The most frequently 
reported AEs were URIs, liver function test analyses, and diarrhea. Five deaths occurred 
out of 2,269 subjects: 1 in each FEB group and 3 in the ALLO group.


With overall lowering of sUA to <6.0 mg/dL, FEB 80 mg is superior to FEB 40 mg and 
ALLO 200/300 mg, with FEB 40 mg similar to ALLO 200/300 mg. In subjects with mild/
moderate renal impairment, both doses of FEB are significantly more effective than ALLO. 
In addition, FEB dosing does not require adjustment in mild/moderate renal impairment. 
Safety was similar for both FEB doses and ALLO.
Subjects With Final sUA <6.0 mg/dL by Treatment and Renal Function
Renal Function (eCLcr) FEB 40 mg, 


N (%)
FEB 80 mg*, 
N (%)


ALLO 200/300 mg, 
N (%)


Normal (≥90 mL/min) 278 (37) 253 (58) 254 (42)
Mild Impairment (60-89 mL/min) 349 (52) 367 (72) 365 (46)
Moderate Impairment (30-59 mL/min) 130 (43) 136 (71) 136 (32)**
*p<0.001 vs FEB 40 mg and/or ALLO. **Moderate renally impaired subjects received 200 mg ALLO.


Disclosure of Financial Relationships: consultant: Takeda Global Research & 
Development Center, Inc.
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Albuminuria and Blood Pressure, Independent Targets for Cardioprotective 
Therapy in Patients with Diabetic Nephropathy?  H. Lambers Heerspink,1 
F. Holtkamp,1 J. Lewis,2 S. Shahinfar,3 D. De Zeeuw.1  1Dept Clinical 
Pharmacology, UMCG, Groningen, Netherlands; 2Div. Nephrology, Vanderbilt 
University, Nashville, TN; 3SShahinfar Consulting, Philadelphia, PA.


Albuminuria and blood pressure are both cardiovascular (CV) risk markers in patients 
with diabetic nephropathy. Agents intervening in the Renin-Angiotensin-System (RAS) 
lower systolic blood pressure (SBP) and albuminuria (ACR) and are cardioprotective. 
However, the ACR and SBP reduction varies between individuals, and can be discordant 
within an individual. We tested the SBP and ACR response to Angiotensin Receptor 
Blockade and effect on CV outcomes in type 2 diabetic patients with nephropathy.


Data from the RENAAL and IDNT trials was used. The month 6 achieved SBP and 
ACR, adjusted for baseline characteristics including SBP and ACR, was included in a 
Cox survival model to assess their association with CV outcomes. The CV endpoint was 
defined as the composite of CV death, myocardial infarction, stroke, or hospitalization 
for heart failure.


A total of 743 CV events were observed. A gradual stepwise increase in CV events was 
observed at higher month 6 ACR: patients with ACR levels ≥ 3.5 g/g vs. ACR < 1.0 g/g 
showed a 1.61 fold (95%CI 1.08 – 2.39) increased CV risk. A similar trend was observed 
for SBP. The CV risk conferred by ACR was independent of SBP (p for interaction = 
0.40). The CV risk according to combined month 6 SBP and ACR demonstrated that 
across all SBP categories, a progressively lower CV risk was observed with lower ACR 
levels (figure 1).


In conclusion, the CV risk showed a marked dependency on the achieved ACR level, 
even in patients who reached the guideline recommended SBP target of ≤ 130 mmHg. Thus, 
therapies intervening in the RAS with the aim to improve CV outcomes in patients with 
diabetic nephropathy may require additional strategies of lowering both SBP and ACR.


Disclosure of Financial Relationships: nothing to disclose
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Clinical Utility and Pitfall of Serum Levels of Glycated Albumin in CKD 
Patients under Different Conditions  Yu-Min Lee, Kang-Won Lee, Hyun-Jung 
Kim, Ju-Hung Song, Seon-Ho Ahn.  Internal Medicine, Wonkwang University 
College of Medicine & Hospital, Iksan, Jeonbuk, Republic of Korea.


Oxidative stress that exists in uremia causes the increase of glyoxal, methylglyoxal, 
dehydroascorbate, and pentosidine compounds, which lead to the formation of advanced 
glycation end-products (AGE). The impaired glucose tolerance and peripheral insulin 
resistance result in greater protein glycation compared with non-uremic control. Moreover, 
recently, commercial kit with a novel enzymatic procedure to determine clinically serum 
glycated albumin (GA) has been developed, and it has been suggested that GA is a better 
glycemic indicator than HbA1c in hemodialysis patients with diabetes.


We have measured GA by the Lucica® GA-L enzymatic assay and evaluated clinical 
factors on GA in CKD patients. Blood was collected from 186 individuals: 16 non-diabetic 
CKD stage 1; 29 non-diabetic CKD stage 4; 117 hemodialysis (65 non-diabetic, 52 diabetic); 
28 CAPD (19 non-diabetic, 9 diabetic). The serum level of GA, HbA1c, glucose, CRP, 
ferritin and iPTH were measured.


The serum level of GA in non-diabetic individuals was increased in the CKD 4 and 
dialysis group compared with CKD 1 as a control group (15.31±3.1, 17±4.66 vs 13±1.74; 
p=0.01, p=0.001 respectively) and was increased in a hemodialysis group compared with 
CAPD group (18±4.3 vs 12±2.8, p=0.0001). GA in non-diabetic hemodialysis group was 
correlated with HbA1c (r=0.405, p=0.001) and iPTH (r=-0.365, p=0.003), and in diabetic 
hemodialysis group, correlated with HbA1c (r=0.91, p=0.0001) and glucose (r=0.695, 
p=0.0001). In non-diabetic CAPD group, GA was correlated with only iPTH (r=0.562, 
p=0.045) and in diabetic CAPD group, was correlated with only HbA1c (r=0.776, 
p=0.0001).


Our results suggest that 1) GA is significantly increased in advanced non-diabetic CKD 
patients, but not in non-diabetic CAPD patients, 2) might be indicator of AGE formation 
except CAPD patients, and 3) influenced by not only glucose but also renal function, iPTH 
and dialysis modality. Therefore, in addition to a glucose level, other clinical factors should 
be considered in evaluating significance of GA on various clinical conditions.


Disclosure of Financial Relationships: nothing to disclose
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F-PO1118


Improvement in Estimated Glomerular Filtration Rate with Atorvastatin 
Predicts Reduced Cardiovascular Risk: The Treating to New Targets 
(TNT) Study  James Shepherd,1 Vera Bittner,2 Nanette K. Wenger,3 Prakash 
C. Deedwania,4 Chuan-Chuan Wun,5 Andrei Breazna,5 Daniel J. Wilson,5 
Andrea L. Zuckerman.5  1University of Glasgow, Glasgow, United Kingdom; 
2University of Alabama at Birmingham, Birmingham, AL; 3Emory University 
School of Medicine, Atlanta, GA; 4UCSF School of Medicine, Fresno, CA; 
5Pfizer Inc, New York, NY.


Background: The TNT study demonstrated significant reduction in risk of major 
cardiovascular events (MCVEs) and improvement in renal function associated with 
intensive lipid lowering with atorvastatin (ATV) 80 mg vs 10 mg. This post-hoc analysis 
examines the relationship between change in estimated glomerular filtration rate (eGFR) 
and incidence of MCVEs.


Methods: After 8 weeks’ open-label therapy with ATV 10 mg, 10,001 patients with 
CHD were randomized to double-blind therapy with either ATV 10 or 80 mg and were 
followed for a median of 4.9 years for the occurrence of MCVEs (CHD death, nonfatal 
MI, stroke). Patients were stratified into quartiles of change from baseline MDRD-eGFR 
and the relationship between eGFR change and risk of MCVEs was assessed using a Cox 
proportional hazards model.


Results: Of 9656 patients with complete renal data, 156 had a MCVE before follow-up 
eGFR assessment and were excluded. Quartiles comprising the 9500 remaining patients 
approximately represented a decrease (Q1, -7.3 mL/min/1.73m2), no change (Q2, 1.6 mL/
min/1.73m2), and progressive increases in eGFR (Q3, 7.2 mL/min/1.73m2, Q4, 15.8 mL/
min/1.73m2). Compared with Q1, patients in Q3 (HR 0.57; 95%CI, 0.46-0.71; P<0.0001) 
and Q4 (HR 0.50; 95%CI, 0.40-0.63; P<0.0001) were at significantly lower risk of MCVEs 
and patients in Q2 were at significantly higher risk of MCVEs (HR 1.34; 95%CI, 1.13-1.60; 
P=0.0010). More patients in Q1 and Q2 were randomized to ATV 10 mg. Q2 had the largest 
number of patients with chronic kidney disease (CKD, eGFR <60 mL/min/1.73m2, 52.2%) 
and the lowest mean baseline eGFR (60.3 mL/min/1.73m2) of any quartile.


Conclusions: Increases in eGFR were associated with a highly significant reduction 
in the risk of MCVEs (43-50%). The expected benefit of stabilization of eGFR was not 
observed in Q2, likely due to over-representation of patients with CKD.


Disclosure of Financial Relationships: consultant: Merck, Pfizer, Nicox, Roche (all 
<$10,000); honoraria: AstraZeneca, Pfizer (>$10,000), Merck Sharp & Dohme, Abbott 
(<$10,000).
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Silent Myocardiac Ischemia Is More Prevalent in CKD Patients Undergoing 
Multi-Vessel Coronary Angioplasty  Ammar Almehmi,1 Mike Broce,2 James 
B. Wetmore.1  1The Kidney Institute, Kansas University Medical Center, Kansas 
City, KS; 2Research Institute, CAMC Research Institute, Charleston, WV; 
3Medicine, St. Francis Hospital, Charleston, WV.


Background
Cardiovascular disease (CVD) remains the leading cause of mortality in patients with 


chronic kidney disease (CKD). Silent myocardial ischemia (SMI) is frequently observed in 
patients with CVD; however, the relationship between CKD and SMI is unknown.


Objective
To determine the relationship between glomerular filtration rate (GFR) and SMI in 


patients undergoing multi-vessel coronary angioplasty.
Methods:
This study enrolled 111 patients who had undergone 256 percutaneous coronary 


interventions (PCI). SMI was defined as the absence of chest pain in response to balloon 
dilatation of the affected vessel during PCI. GFR was estimated using the MDRD formula. 
Patients with GFR < 60 ml/min/1.73mwere considered to have CKD.


Results:
This study included 64.5% men, 20.7% current smokers, and 36.7% diabetics, with 


mean age of 66 ± 11.5 yr (mean ± SD), LDL cholesterol 93 ± 34 mg/dL, blood pressure 
140 ± 26 / 75 ± 14 mmHg, blood urea nitrogen 20 ± 11.5 mg/dL, and serum creatinine 
1.18 ± 0.98 mg/dL. GFR in patients with CKD (29%) versus those without CKD (71%) 
was 42 ± 14 vs 89 ± 21 ml/min/1.73ml (p < 0.001), respectively. During angioplasty, SMI 
was reported more often in patients with CKD (54.1%) compared to those without CKD 
(29.1%) (p < 0.001). Multivariate analysis revealed that the independent predictors of 
SMI were: the presence of CKD (Odds Ratio, OR = 1.90, p = 0.042), male gender (OR = 
2.5, p = 0.007), smoking history (OR = 2.3, p = 0.024), and increased age (66-76 years: 
OR = 3.3, p = 0.017; > 76 years: OR = 11.3, p <0.001). However, SMI was not related to 
diabetes, hypertension, or hyperlipidemia.


Conclusion:
Silent myocardial ischemia had an independent association with prevalent CKD. A 


higher proportion of CKD patients had SMI than those with GFR in the normal range. 
These findings may underlie the increased CVD mortality in patients with depressed GFR. 
Further studies are needed to determine the mechanisms by which kidney dysfunction may 
influence the perception of chest pain.
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Is the Metabolic Syndrome a Single Construct in Chronic Kidney 
Disease? Findings from the Chronic Renal Insufficiency Cohort (CRIC) 
Study  Amanda Hyre Anderson,1 Raymond Boston,1 Karen L. Teff,1 Bruce 
M. Robinson,2 Raymond R. Townsend,1 Harold I. Feldman,1 CRIC Study 
Investigators.3  1University of Pennsylvania; 2Arbor Research; 3NIDDK.


Although put forward as a single construct, the metabolic syndrome (MetSyn) may 
indeed reflect multiple sets of underlying risk states. Given the numerous metabolic 
disturbances that occur during the course of CKD, the relationship between the individual 
components of MetSyn may differ across levels of kidney function. The relationship among 
components of MetSyn (i.e., waist circumference, triglycerides, HDL, diastolic BP, systolic 
BP, and fasting plasma glucose) was examined across categories of eGFR using baseline 
data from 1844 non-diabetic participants of the CRIC Study. After stratifying the study 
population into three approximately equal subgroups defined by eGFR <35, 35-49, and 
≥50 mL/min/1.73m², the subgroup with eGFR ≥50 had the largest number of correlated 
(ρ>0.3) components of MetSyn. Exploratory factor analysis of the MetSyn components 
failed to identify any underlying constructs (referred to as Factors; i.e., all Eigenvalues 
<0.9) among participants with eGFR <35. In contrast, one Factor was defined for each 
of the other 2 subgroups (eGFR 35-49 and ≥50). The Factor identified among those with 
eGFR 35-49 included all of the MetSyn components (Factor loadings ≥0.3) except fasting 
glucose prior to rotation. The Factor defined among those with eGFR ≥50 included all 6 
MetSyn components. After orthogonal varimax rotation, the Factor for both subgroups 
included only diastolic and systolic BP. Confirmatory factor analysis to assess the fit of 
all components into one MetSyn construct resulted in increasingly improved index scores 
across the eGFR subgroups from lowest to highest (e.g., Bentler’s Comparative Fit Index 
of 0.36, 0.42, and 0.63, respectively), although none of the scores provided clear evidence 
that one MetSyn, in fact, exists in these groups. Components of the MetSyn defined among 
individuals with preserved kidney health are not well-correlated with one another in the 
setting of CKD. Application of the MetSyn as a single construct to individuals with CKD 
may, therefore, be misleading.
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Difference between Oscillometric and Sphygmanometric BP Measurement 
as a Possible Explanation for Differences between Centers in BP Control  
Arjan D. Van Zuilen,1 Peter J. Blankestijn,1 Arzu Dulger,1 Jack F. Wetzels.2  
1Nephrology, UMC Utrecht, Utrecht, Netherlands; 2Nephrology, Radboud UMC, 
Nijmegen, Netherlands.


Background:
Blood pressure (BP) is considered the most important modifiable cardiovascular 


risk factor and is also implicated in progression of kidney disease. Accurate assessment 
of BP is therefore vital. Oscillometric BP (osBP) measurement is considered a reliable 
method of BP assessment. Earlier we established a difference in osBP between centers. 
To evaluate the role of office BP (ofBP) (on which treatment decissions are made) as a 
possible modifier we investigated the difference between osBP and ofBP (deltaBP) with 
regard to both osBP and centers.


Methods:
In 800 patients with CKD in 9 Dutch hospitals a sphygmanometric ofBP measurement 


was performed by the physician. Additionally all patients received a 30 min osBP 
measurement (3 minute intervals, the average of the last 5 measurements was used). DeltaBP 
was the difference between osBP en ofBP. Trough questionnaires, physical examination 
and laboratory assessment additional variables were identified. Generalized estimating 
equations were used to adjust for clustering of variables within centers.


Results:
Mean ofBP was 136 (±21)/79 (±10) mm Hg, mean osBP was 135(±20)/78(±11) mm 


Hg, mean systolic deltaBP was -1(±20) mm Hg and mean diatolic deltaBP was -1(±12) 
mm Hg. Both in univariate and multivariate analysis center was associated with systolic 
osBP and diastolic osBP.


Determinants of systolic deltaBP were: age, eGFR, systolic osBP and center. The range 
between highest and lowest systolic deltaBP between centers was 8.3 mm Hg (p<0.001).


Determinants of diastolic deltaBP were: BMI, gender, diastolic osBP and center. The 
range was 5.6 mm Hg (p= 0.001).


Conclusion:
Treatment decisions are usually based upon ofBP. However our analysis shows that 


with increasing osBP the difference with the measured ofBP increases, with ofBP tending 
to be markedly lower than osBP. Moreover this effect differed between centers. The cause 
of this difference can be related to limitations of both osBP and ofBP measurement. Part of 
the established centereffect on osBP can possibly be explained by this difference between 
osBP and ofBP.
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P-Cresol Free Serum Concentrations Independently Predict Cardiovascular 
Disease in Early Stages of CKD  Björn Meijers, Kathleen Claes, Bert Bammens, 
Dirk Kuypers, Yves Vanrenterghem, Pieter Evenepoel.  Nephrology and Renal 
Transplantation, University Hospitals Leuven, Leuven, Vlaams-Brabant, 
Belgium.


Introduction: Cardiovascular disease is a leading cause of death in chronic kidney 
disease. Free serum levels of the protein bound uremic retention solute p-cresol are 
associated with cardiovascular disease in hemodialysis patients. The relation between 
p-cresol and cardiovascular disease in patients with chronic kidney disease (CKD) not yet 
on dialysis is not known.


Methods: We performed a prospective study in patients with chronic kidney disease 
KDOQI stage 1-5 (Clinical trials protocol NCT00441623). Primary endpoint was time to 
first cardiovascular (CV) event, defined as myocardial infarction or ischemia, ventricular 
arythmia, ischemic cerebrovascular accident, symptomatic peripheral arterial disease, 
cardiovascular surgery or sudden cardiac death. Cox proportional hazard analysis was 
used.


Results: In a cohort of 499 CKD patients, after a mean follow up of 33 months, at 
least one cardiovascular event occurred in 62 patients. Higher baseline concentrations of 
free p-cresol were gradually and directly associated with CV events (univariate hazard 
ratio 1.79, P < 0.0001). Free p-cresol serum concentrations were inversely associated with 
eGFR (Spearman rank r = -0.70, P < 0.0001). In multivariate analysis, p-cresol remained 
a predictor of CV events, independent of markers of kidney function (HR 1.49, P = 0.01) 
and independent of other cardiovascular risk markers (HR 1.41, P = 0.01).


Conclusion: Free serum p-cresol concentrations are directly and gradually associated 
with cardiovascular disease in CKD and are a predictor of time to first CV events beyond 
other markers of kidney function. Together with previous observations of an independent 
association between p-cresol and cardiovascular disease in HD patients, these findings 
further substantiate the hypothesis that p-cresol directly contributes to the increased 
cardiovascular burden of patients with renal failure. From this, the development of strategies 
to eliminate these uremic toxins from the circulation would be expected to improve 
cardiovascular outcome of patients with chronic kidney disease.
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Cross-Sectional Association between Chronic Kidney Disease and Age-
Related Macular Degeneration in the U.S. Population  Susan M. Hailpern,1 
Chiu-Fang Chou,2 Xinzhi Zhang,2 Meda E. Pavkov,1 Jinan B. Saaddine,2 
Desmond E. Williams.1  1Division of Diabetes Translation, Centers for Disease 
Control and Prevention, Atlanta, GA; 2Division of Diabetes Translation/Vision 
Health Initiative, Centers for Disease Control and Prevention, Atlanta, GA.


Evidence supports common genetic and pathological pathways influencing ocular and 
renal function including complement factor H and hemicentin-1 in age-related macular 
degeneration (AMD). We explored the association between estimated glomular filtration 
rate (eGFR), albuminuria, and AMD using data from 2005-06 National Health and Nutrition 
Examination Survey. Analysis included adults aged ≥40 years with AMD, chronic kidney 
disease measures, and complete information on covariates. GFR was estimated using MDRD 
formula and dichotomized at <60 ml/min/1.73m2. Albuminuria was defined as albumin-to-
creatinine ratio (ACR) ≥30. AMD was assessed by non-mydriatic adjudicated digital retinal 
images and defined by the presence of drusen, pigmentary abnormalities, and/or geographic 
atrophy. Weighted logistic regression analysis accounted for survey design. Covariates were 
age, gender, race/ethnicity, education, smoking, hypertension (HTN), diabetes, history of 
cardiovascular disease (hxCVD), abdominal obesity, poverty, and alcohol consumption. 
Among 2410 study participants, mean age (± SD) was 56.5 ± 11.9 years, 49% male, 79% 
non-Hispanic white, 9% non-Hispanic black, 5% Mexican American, and 7% other, there 
were 178 (6.6%) prevalent cases of AMD. Participants with AMD were significantly older, 
more likely to be non-Hispanic white, former smokers, have HTN and hxCVD than those 
without AMD. ACR was higher in participants with AMD while eGFR was lower. We 
found a significant association between eGFR <60 ml/min/1.73m2 and AMD (odds ratio 
[OR]: 1.74; 95% confidence interval [CI]: 1.03-2.93) after adjustments for covariates. 
The association persisted in a lower-risk subset (without hxCVD, diabetes, and smoking) 
(OR: 3.12; 95% CI: 1.11-8.83). No significant association was found between albuminuria 
and AMD. Lower eGFR, but not albuminuria, was associated with prevalent AMD in a 
nationally representative sample of persons ≥40 years of age.
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Determinants of Skin Autofluresence in CKD Stage 3 Patients  Natasha 
J. McIntyre, Richard J. Fluck, Christopher W. McIntyre, Maarten W. Taal.  
Department of Renal Medicine, Royal Derby Hospital, Derby, Derbyshire, 
United Kingdom.


INTRODUCTION AND AIMS: Tissue advanced glycation end products (AGE) 
accumulation is a measure of cumulative metabolic stress. Assessment of tissue AGE by 
skin autofluoresence (AF) correlates well with cardiovascular (CV) outcomes in dialysis 
patients and may be a useful marker of CV risk in earlier stages of CKD.


METHODS: Five hundred patients with estimated GFR 59-30ml/min/1.73m2 were 
recruited from Primary Care practices. Medical history was obtained and each participant 


underwent clinical assessment as well as urine and serum biochemistry testing. Skin AF was 
assessed as a measure of skin AGE deposition using a cutaneous device (AGE Reader®, 
DiagnOptics, Groningen, The Netherlands).


RESULTS: Univariate analysis revealed significant correlations between AF readings 
and potential risk factors for CV disease (CVD) (Table 1).
Table 1. Significant correlations with skin AF


r P value
Age (years) 0.24 <0.0001
eGFR (mL/min/1.73m2) -0.23 <0.0001
Total Cholesterol (mmol/L) -0.19 <0.0001
Hb (g/dL) -0.19 <0.0001
Smoking (pack yrs) 0.15 0.001
Glucose (mmol/L) 0.15 0.001
Diastolic BP (mmHg) -0.12 0.01
Systolic BP (mmHg) 0.10 0.03
Urine Na:Creat (mmol/mmol) 0.10 0.03
Waist:Hip ratio 0.10 0.03


Multivariable linear regression analysis identified independent determinants of higher 
skin AF (R2=0.15 for equation): age (β=0.19, P=<0.0001), diabetes (β=0.16, P=<0.0001), 
smoking (β=0.15, P=<0.0001), eGFR (β= -0.12, P=0.008), Hb (β= -0.10, P=0.03).


Skin AF was significantly correlated with pulsewave velocity (r=0.12; P=0.006), a 
marker of arterial stiffness and was an independently associated with a history of CVD 
(OR=1.49, 95%CI=1.05-2.13; P=0.03).


CONCLUSION: Skin AF increases with age, diabetes, smoking, reduced GFR and 
reduced hemoglobin in CKD stage 3 and correlates with arterial stiffness as well as CVD. 
This may have important implications assessment of CV risk in CKD stage 3 patients in 
primary care.
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Elevated BP and Neurocognitive Function in Children with Chronic Kidney 
Disease  Marc Lande,1 Arlene Gerson,2 Stephen Hooper,2 Christopher Cox,2 
Alicia Wentz,2 Debbie Gipson,2 Susan Mendley,2 Cynthia Wong,2 Bradley 
Warady,2 Susan Furth,2 Joseph Flynn.2  1University of Rochester; 2CKiD 
Investigators.


Background: Children with chronic kidney disease (CKD) often have elevated blood 
pressure (EBP) and are also at risk for cognitive dysfunction. Given emerging evidence that 
children with EBP have decreased neurocognitive function compared with normotensive 
controls, the objective of this study was to examine the relationship between EBP and 
neurocognitive test (NCT) performance in children with CKD.


Design/Methods: We studied the neurocognitive functioning of children aged 6-18 
years enrolled in the Chronic Kidney Disease in Children (CKiD) cohort study who had 
EBP (determined by auscultation) by administering the Wechsler Abbreviated Scale of 
Intelligence (WASI), the Connor’s Continuous Performance Test-II (CPT), and the Wechsler 
Individual Achievement Test (WIAT). Unadjusted analyses included comparison of subjects 
with EBP (SBP and/or DBP ≥ 90th %ile) to those with normal BP and correlations between 
SBP and DBP index and NCT scores. Multiple linear regressions were used to evaluate the 
relationship between EBP and NCT scores, adjusting for age, sex, race/ethnicity, maternal 
education, BMI %ile, low birth weight, iohexol GFR, and duration of CKD.


Results: 376 subjects had both BP and NCT results available. 131 (35%) had EBP. 
In unadjusted analysis, subjects with EBP scored lower on WASI Performance IQ (PIQ) 
compared with normotensives (92.4 vs. 96.1, p=0.03) and BP index correlated negatively 
with PIQ score (SBP index, r=-0.13, p=0.01; DBP index, r=-0.19, p<0.001). There was no 
association between EBP and WASI Verbal IQ, CPT, or WIAT scores. In adjusted analyses, 
EBP remained associated with lower PIQ scores, a finding that persisted whether BP was 
defined categorically (BP ≥ 90th %ile, β=-3.7, 95% CI:-7.3, -0.11) or continuously (SBP 
index, β=-23.2, 95%CI:-42.2, -4.2; DBP index, β=-23.4, 95% CI:-35.6, -11.2).


Conclusions: EBP is independently associated with decreased PIQ scores in children 
with CKD. These results suggest that children with CKD may have difficulties with 
processing speed and visual organization that are related, in part, to high BP.
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Cross-Sectional Association of Serum Cystatin-C and Cognitive Performance 
in Elderly Persons with and without Diabetes: NHANES 2001-2004  Susan 
M. Hailpern, Edward Gregg, Desmond E. Williams.  Division of Diabetes 
Translation, Centers for Disease Control and Prevention, Atlanta, GA.


Cystatin-C (cys-C), perhaps a more sensitive estimate of renal function, colocalizes with 
amyloid in brains of Alzheimer’s Disease patients. The aim of this study was to measure the 
association between cys-C and cognitive performance in a nationally representative sample. 
Data from participants aged ≥60 years from 1999-2002 National Health and Nutrition 
Examination Survey were analyzed. Lower cognitive function (LCF) was defined as lowest 
quartile of the distribution of scores on the a test of coding ability and visual attention. 
Analyses were stratified by diabetes status since cys-C distribution differed significantly 
between participants with and without diabetes. Elevated cys-C (H-cys-C) was defined as 
upper quartile of the distribution within both diabetes strata. Weighted logistic regression 
analysis accounted for survey design and adjusted for age, gender, race/ethnicity, education, 
smoking, hypertension (HTN), history of cardiovascular disease (hxCVD), abdominal 
obesity, cholesterol, hematocrit (HCT), fibrinogen, CRP, physical activity, and poverty. 
Among 2097 study participants, mean age (± SD) was 70.7 ± 11.9 years, 43% male, 
83% non-Hispanic white, 7% non-Hispanic black, 3% Mexican American, and 7% other. 
Participants with LCF were significantly older, more likely to be non-Hispanic black, less 
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educated, physically inactive, and have hxCVD than those without LCF. Levels of cys-C, 
serum creatinine, and fibrinogen were significantly higher in participants with LCF while 
HCT was lower. Logistic regression models found a significant association between LCF 
and H-cys-C (odds ratio [OR]: 2.48; 95% confidence interval [CI]: 1.16-5.32 in participants 
with diabetes and OR: 1.38; 95% CI: 1.01-1.88 in participants without diabetes). The 
association persisted in a lower-risk subset (without hxCVD, nonsmoking, and CRP <1.0 
mg/L) (OR: 3.52; 95% CI: 1.05-11.83 in participants with and OR: 2.13; 95% CI: 1.38-3.27 
in participants without diabetes). Elevated cys-C is associated with lower coding ability 
and visual attention in a nationally representative sample of elderly persons.
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Change of Cognitive Function in Early Stage of Chronic Kidney Disease 
in an Elderly Beijing Cohort  Fang Wang,1 Li Zuo,1 LiuSheng Liu,2 Hai Yan 
Wang.1  1Division of Nephrology, Peking University First Hospital, Beijing, 
China; 2Beijing Hypertension League Institute, Beijing, China.


Objective Chronic kidney disease (CKD) is a growing public health problem. Elderly 
individuals had a high risk of cognitive impairment which is a major determinant factor of 
quality of life. Studies of cognitive function in early stage of CKD are very limited. The 
aim of the study is to investigate the association between early stage of CKD and cognitive 
function in the elderly community residents in Beijing.


Methods A sample of 1460 individuals 40 years old and over from communities 
was participated in a longitudinal study. The baseline data was produced in 2004 which 
involed a multi-disciplinary questionnaire, Mini-Mental State Examination (MMSE) and 
laboratory test. Four years later, a similar procedure was repeated. Mean baseline MMSE 
scores and mean declines in MMSE scores over 4 yr of individuals in different categories 
of estimated GFR(eGFR) was calculated. MMSE scores of participants with eGFR 30-59 
ml/min per 1.73 m2 were compared with that of individuals with eGFR >90 and eGFR 
60-89 ml/min per 1.73 m2.


Results Participants with eGFR 30-59 ml/min per 1.73 m2 had much lower MMSE 
scores compared with eGFR >90 ml/min per 1.73 m2 (27.72±2.45 vs 28.58+2.03, P=0.001), 
particularly in calculation and language ability. Even participants with mild decreased 
eGFR (eGFR60-89 ml/min per 1.73 m2) showed decrease orientation ability(9.90±0.24 vs 
9.95+±0.25 p=0.013). The change of MMSE scores was significant among participants with 
eGFR30-59 versus those with an eGFR >90 ml/min per 1.73 m2(-0.15 vs 0.37, P=0.035) 
Decreased renal function was associated with an increased risk of cognitive impairment, 
compared with patients with eGFR greater than 90 ml/min per 1.73 m2, the odds ratio was 
1. 734 (95% CI 1.106 to 2.719) and 1.965 (95% CI, 1.026 to 3.763) for eGFR 60 to 89 ml/
min per 1.73 m2 and 30-59 ml/min per 1.73 m2, respectively, after adjusted for age, gender 
and other potential confounders.


Conclusion Elderly individuals with early stage of CKD have an increased risk for 
cognitive impairment. More attention should be paid to the cognitive functions to improve 
the quality of life.
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Depressive Symptoms among Individuals in the Chronic Renal Insufficiency 
Cohort (CRIC) Study  Michael J. Fischer,1 Susan Eachus,2 Jinny Ford,2 Neil 
Jordan,2 Willem Kop,2 Manjula Kurella Tamura,2 John Kusek,3 Marie Krousel-
Wood,2 Radmila Manev,2 Leigh Rosen,2 Louise Strauss,2 Kristine Yaffe,2 Dawei 
Xie,2 James Lash.1  1Jesse Brown VA/U.Illinois; 2CRIC Study Group; 3NIH/
NIDDK.


Depression is common in patients with end-stage renal disease (ESRD) and is associated 
with worse health outcomes. The prevalence and severity of depression and its associated 
risk factors, including level of kidney function, in patients with earlier stages of chronic 
kidney disease (CKD) is not well studied.


We conducted a cross-sectional analysis of depressive symptoms among individuals at 
entry into the CRIC Study. Depressive symptoms were assessed by the Beck Depression 
Inventory (BDI) and a BDI score > 14 was considered consistent with the presence of 
depressive symptoms. Estimated glomerular filtration rate (eGFR, ml/min/1.73m2) was 
calculated using the four-variable Modification of Diet in Renal Disease (MDRD) estimating 
equation. Logistic regression was used to assess factors associated with depressive 
symptoms (BDI score > 14).


Overall, 3888 individuals in the CRIC cohort were distributed across BDI strata as 
follows: 72% (0-10), 11% (11-14), 9% (15-21), 8% (>21). The median (25th-75th IQR) BDI 
score varied by eGFR from 5 (2-10) for those with eGFR 50-60 to 8 (4-13) for those with 
eGFR < 30 (p<0.0001). Regression analyses demonstrated that female gender (OR: 1.44; 
95% CI: 1.21-1.72), Hispanic race (OR: 1.91; 95% CI: 1.44-2.52), obesity (OR: 1.21; 95% 
CI: 1.01-1.46), diabetes (OR: 1.33; 95% CI: 1.10-1.61), and peripheral vascular disease 
(OR: 1.50; 95% CI: 1.09-2.07) were associated with a greater likelihood of depressive 
symptoms while college education (OR: 0.43; 95% CI: 0.32-0.57) and younger age (per 
year) (OR: 0.97; 95% CI: 0.96-0.98) were associated with a lower likelihood of depressive 
symptoms. No independent association was found between eGFR and depressive symptoms 
(p=0.30).


Depressive symptoms are highly prevalent in individuals with a wide range of CKD 
severity and appear to be more strongly influenced by sociodemographic factors and 
comorbid health conditions than level of kidney function.
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Association of Sleep-Related Problems with Chronic Kidney Disease in 
the U.S.  L. Plantinga,1 L. Stevens,2 R. Saran,3 J. Yee,4 D. Rolka,5 S. Saydah,5 
N. Powe,1 CDC CKD Surveillance Group.  1University of California, San 
Francisco, CA; 2Tufts-New England Medical Center, Boston, MA; 3University 
of Michigan, Ann Arbor, MI; 4Henry Ford Hospital, Detroit, MI; 5Centers for 
Disease Control and Prevention, Atlanta, GA.


Sleep-related problems among those with chronic kidney disease (CKD) have been 
largely overlooked. In National Health and Nutrition Examination Survey (NHANES) 
2005-2006 participants older than 20 years, we assessed the prevalence of sleep-related 
problems by CKD severity: no CKD (n=3,207), stages 1 and 2 (albuminuria and eGFR ≥60 
ml/min/1.73 m2; n=555), and stages 3 and 4 (eGFR <60; n=413). Sleep-related problems 
were assessed by questionnaire. Logistic regression analyses used U.S. population-based 
sample weighting. Among all adults, leg cramps (28.7%, 34.7%, and 43.7% for no CKD, 
CKD stages 1 and 2, and CKD stages 3 and 4, respectively; P<0.001) differed by CKD 
severity. There was some evidence that leg jerks differed as well (22.1%, 26.5%, and 
23.2%; P=0.076). Reported use of sleeping pills ≥5 times a month increased with severity 
of CKD (8.5%, 8.4%, and 18.4%; P<0.001), but most other measures of amount and 
quality of sleep and functional outcomes of sleep did not differ by CKD status. However, 
among those reporting never using sleeping pills, those with CKD reported more leg 
cramps and leg jerks, fewer hours of sleep (P=0.009), and more difficulty concentrating 
(P=0.044), remembering (P=0.006), and working (P<0.001) when tired. Adjustment for 
iron, potassium, and uric acid levels (which increased with severity of CKD, P<0.001 for 
all) did not substantially affect the results; adjustment for age, resulted in non-statistically 
significant but similar associations for leg jerks (22.1%, 23.9%, and 25.9%, P=0.106) and 
leg cramps (30.7%, 32.6%, and 34.6%, P=0.223). Reported sleeping pill use and leg cramps 
and jerks increased with CKD severity in the U.S. Other sleep-related problems did not 
generally differ by CKD severity, although the higher reported use of sleeping pills in the 
CKD population and the additional associations found among those not reporting use of 
sleeping pills suggest some confounding by treatment.
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Sleep Apnea and Urinary Albumin Excretion in Older Men  Muna T. 
Canales,1 Misti Paudel,2 Brent C. Taylor,2,3 Areef Ishani,2,3 Reena Mehra,4 
Michael Steffes,2 Katie L. Stone,5 Susan Redline,4 Kristine E. Ensrud.2,3  
1Malcolm-Randall VAMC, Gainesville, FL; 2UMMC, Minneapolis, MN; 3VAMC, 
Minneapolis, MN; 4CPMC, San Francisco, CA; 5CWRU, Cleveland, OH.


Introduction: Sleep apnea (SA) may be harmful to the cardiovascular system and other 
organs, including the kidney. However, the association between SA and albuminuria, an 
early indicator of renal dysfunction, is uncertain.


Methods: We measured spot morning urinary albumin excretion(UAE) after overnight 
polysomnography in 507 community-dwelling men age≥ 67 years (mean 76.0±5.3) enrolled 
in the MrOS Sleep study. SA severity was categorized using the respiratory disturbance 
index(RDI) and percent total sleep time <90% oxygen saturation(%TST<90). UAE was 
expressed using the urinary albumin to creatinine ratio(ACR).


Results: Median ACR was 5.9 mg/gCr (range=1.6-523). Median RDI was 12 events/
hour (range=0-78) and median %TST<90 0.2% (range=0-85%). There was evidence of a 
graded association between RDI and ACR after adjustment for age and race (mean ACR 
9.35 mg/gCr for RDI ≥30 versus 6.72 mg/gCr for RDI<5,p=0.007). This association was 
somewhat attenuated after further adjustment for body-mass-index(BMI), hypertension 
and diabetes and no longer reached significance (p=0.129) However, even after adjustment 
for age, race, BMI, hypertension and diabetes, greater %TST<90 was independently 
associated with higher ACR (10.35 g/gCr for ≥10% TST<90 vs 7.45 g/gCr for <1% 
TST<90,p=0.046).


Conclusions: Sleep apnea, measured by elevated RDI or nocturnal hypoxemia, was 
associated with higher ACR. The relationship between RDI and ACR was partially explained 
by higher BMI and greater prevalence of hypertension and diabetes among men with SA. 
However, greater nocturnal hypoxemia was independently associated with higher ACR. 
Our findings suggest that the hypoxia component of SA may be a key component of any 
detrimental effect of SA on the kidney.
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Health-Related Quality of Life and Burden of Illness in Patients with Type 
2 Diabetes and Non-Dialysis Chronic Kidney Disease Related Anemia  A. 
W. Wu,1 S. R. Gandra,2 D. M. Bushnell,3 N. K. Leidy,4 E. F. Lewis,5 J. E. Ware.6  
1Johns Hopkins Univ., MD; 2Amgen, CA; 3Health Research Assoc., WA; 4United 
BioSource Corp., MD; 5Brigham & Women’s Hosp., MA; 6QualityMetric, RI.


Purpose: Health-related quality of life (HRQOL) is an important indicator of the burden 
of illness in type 2 diabetes (DM) and chronic kidney disease (CKD) related anemia. This 
study evaluated HRQOL scores among patients with DM and non-dialysis CKD related 
anemia and compared them to other related diseases and to a healthy U.S. population.


Methods: Patients with clinical history of DM and non-dialysis CKD related anemia 
were identified from CKD clinics. Patients completed the SF-36 version 2 HRQOL 
questionnaire, along with questions on demographic characteristics. Patients’ clinical 
characteristics were obtained from the clinics. Norm-based age and gender adjusted scores 
for the SF-36 domains were calculated. Scores from this population were descriptively 
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compared to those of 1) healthy (non-chronic) U.S. population (US), 2) myocardial infarction 
(MI), 3), DM only, 4) congestive heart failure (CHF), and 5) hemodialysis (HD).


Results: A total of 57 patients (65% female, 49% African American, mean age 66.6 ± 
11.2 years) completed the SF-36. HRQOL scores in all eight SF-36 domains were lower 
(worse) in the study sample compared with the US, MI, DM and CHF populations (see 
Figure 1). Compared to the HD group, the study sample reported lower HRQOL in 6 SF-36 
domains (except social function and vitality).


Conclusions: Patients with DM and non-dialysis CKD related anemia have high 
HRQOL burden compared to HD and other populations. This study provides a basis for 
future research aimed at improving anemia management of patients with DM and non-
dialysis CKD. Improvement of HRQOL is an important goal of therapy in these patients.


Figure 1: SF-36 Score Comparisons
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Patient Perceptions of Physical Limitations and Energy Levels in Type 
2 Diabetes and Non-Dialysis Chronic Kidney Disease Related-Anemia  
Shravanthi R. Gandra,1 F. Finkelstein,2 M. Martin,3 A. Nissenson,4 N. Leidy,5 
A. Bennett,3 A. Wu,6 E. Lewis,7 J. Ware,8 D. Patrick.9  1Amgen, CA; 2Hosp. 
of St. Raphael, Yale Univ., CT; 3Health Research Assoc., WA; 4David Geffen 
School of Medicine at UCLA & DaVita, CA; 5United BioSource Corp., MD; 
6Johns Hopkins Univ., MD; 7Brigham & Women’s Hosp., MA; 8QualityMetric, 
RI; 9Univ. of Washington, WA.


PURPOSE:
Patient perceptions of anemia related to physical limitations and energy in dialysis 


have been well researched; these have not been previously evaluated among patients with 
type 2 diabetes (DM) and non-dialysis CKD-related anemia.


METHODS:
ESA naïve patients (n=60) with clinical history of DM and non-dialysis CKD-related 


anemia were recruited. Qualitative interviews were conducted to elicit patient experiences 
of physical limitations and energy related to their condition. Interviews were recorded, 
transcribed, coded, and organized by coded concept to evaluate predominance of patient 
responses. Patients were grouped by eGFR categories [moderate (30-59 cc/min/1.73m2) 
vs. severe (15-29 cc/min/1.73m2)] and hemoglobin (Hb) (< 10 vs. 10-11). Pearson’s χ2 
was used to test for differences in patient reports of low energy and physical limitations 
between severity groups.


RESULTS:
Patient characteristics were 67% female, 46% Caucasian, with mean age 66.1± 11.6 


years, mean eGFR 31.2±12.1 cc/min/1.73m2, mean Hb 10.4±0.6 g/dL, and mean HbA1c 
7.3±1.7%. “Feeling low in energy” was reported by 87% patients, while 86% patients 
reported “feeling tired or worn out”. Patients reported experiencing their most relevant 
physical limitations in activities that involved climbing stairs (45%), bending (27%), 
walking (22%), and lifting and carrying items (19%). Compared to the moderate eGFR 
group, severe eGFR group was more likely to feel tired or low in energy most of the time 
(p< 0.05). Compared to Hb 10-11 group, Hb < 10 group was more likely to be limited in 
activities most of the time (p< 0.05).


CONCLUSIONS:
Patients with DM and non-dialysis CKD anemia perceive low energy and physical 


limitations to be important effects of their condition. The level of renal function and anemia 
appear to play a role in these perceptions.
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Disability Increases with Chronic Kidney Disease Severity in the U.S.  Laura 
Plantinga,1 Deidra Crews,2 Vahakn Shahinian,3 Bruce Robinson,3 Paul Eggers,4 
Nilka Rios-Burrows,5 Neil Powe,1 CDC CKD Surveillance Team.  1University 
of California, San Francisco, CA; 2Johns Hopkins University, Baltimore, MD; 
3University of Michigan, Ann Arbor, MI; 4National Institutes of Health, Bethesda, 
MD; 5Centers for Disease Control and Prevention, Atlanta, GA.


Little is known about disability in early-stage chronic kidney disease (CKD). We 
used National Health and Nutrition Examination Survey (NHANES) 1999-2006 to assess 
disability and CKD among adults ≥20 yr. CKD severity was categorized as: no CKD 
(n=12,810), stages 1 and 2 (albuminuria and eGFR ≥60 ml/min/1.73 m2; n=1479), and 
stages 3 and 4 (eGFR 15-59; n=1737). Standardized questionnaires assessed limitations in 


working, walking and cognition (ie, limitation by confusion) and difficulties in activities of 
daily living (ADL), instrumental ADL (IADL), leisure and social activities (LSA), lower 
extremity mobility, general physical activity, and comorbid conditions. U.S. population-
based weighting was used in all analyses. Prevalence of disability increased significantly 
with CKD severity: eg, limitation by confusion reported by 4.7%, 5.9%, and 8.0% of younger 
(20-59 yr) and 8.8%, 14.1%, and 18.0% of older (≥60 yr) adults with no CKD, stages 1 and 
2, and stages 3 and 4, respectively. With adjustment for demographics, routine care, obesity, 
diabetes, and hypertension, all adults still showed increasing prevalence of limitations with 
increasing CKD severity; limitation by confusion was only associated with CKD among 
older adults. CKD severity was also associated with greater difficulty (at least “some” in 
≥1 activity) in activities, eg, ADL (5.0%, 6.1%, 7.5%, P=0.064 and 17.9%, 20.8%, 24.0%, 
P<0.001 for younger and older adults, respectively). Further adjustment for cardiovascular 
disease, arthritis, and cancer gave similar results for younger adults; for older adults, only 
limitation by confusion and difficulty in ADL, IADL, and LSA remained statistically 
significant. Greater CKD severity is associated with higher prevalence of disability in the 
U.S., which is only partly explained by age and other comorbid conditions.
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Predictors of Sexual Dysfunction in Chronic Kidney Disease: A Multicentre 
Cross-Sectional Study  Carmen Bonifati,1 Marinella Ruospo,1 Paul Stroumza,1 
Marietta Torok,1 Marianna Zsom,1 Edoardo Celia,1 Gelfman Ruben,1 Juan Nin 
Ferrari,1 Anna Bednarek,1 Jan Dulawa,1 Jorgen Hegbrant,1 Charlotta Wollheim,1 
Antonio Nicolucci,2 Antonio Santoro,3 Annalisa Zucchelli,3 Giorgio Triolo,4 
Fabio Pellegrini,2 Giovanni F. M. Strippoli.1,2  1Medical-Scientific Office, 
Diaverum, Lund, Sweden; 2Renal Research, Mario Negri Sud Consortium, S. 
Maria Imbaro, CH, Italy; 3U.O. di Nefrologia e Dialisi, Policlinico S.Orsola-
Malpighi, Bologna, Italy; 4U.O.A. Nefrologia e Dialisi, M. Adelaide, Torino, 
Italy.


Background: We explored predictors of sexual dysfunction in a worldwide dialysis 
clinic network.


Methods: Consenting patients in 62 clinics (58 Diaverum, 8 public) completed the 
International Index of Erectile Function (IIEF, 15 items) and Female Sexual Function 
Index (FSFI, 19 items) questionnaires. A list of 54 potential confounders was collected; 
depression (Centre for Epidemiologic Studies-Depression (CESD, 20 items)) and patient 
satisfaction (Choices for Healthy Outcomes In Caring for ESRD (CHOICE, 26 items)) 
were also measured. Predictors of erectile and female sexual dysfunction were explored 
by multivariate logistic regression and results are expressed as adjusted odds ratios and 
their 95% confidence intervals.


Results: Of 1832 patients (810 female, 1022 male), 1355 (74.8%, mean age 66.0+/-
14.3 years) completed the survey; 1168 (63.8%) had CHOICE scores compatible with high 
satisfaction from treatment; 943 (51.6%) had CES-D scores compatible with depression, 707 
(38.6%) had IIEF/FSFI scores compatible with sexual dysfunction. Predictors of the risk 
of having sexual dysfunction are reported in the figure. Most explored clinical covariates 
did not correlate with the risk.


Conclusion. Interestingly and in conflict with existing data, sexual dysfunction is 
not predicted by key clinical factors (including diabetes, dyslipidemia, anaemia) in this 
survey.
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Prevalence and Predictors of Sexual Dysfunction in Chronic Kidney 
Disease: A Systematic Review of Observational Studies  Sankar D. 
Navaneethan,1 Maria-Cristina Vecchio,2 Antonio Nicolucci,2 Giusi C. Graziano,2 
Fabio Pellegrini,2 Giovanni F. M. Strippoli.2,3  1Nephrology and Hypertension, 
Cleveland Clinic Foundation, Cleveland, OH; 2Department of Clinical 
Pharmacology and Epidemiology, Mario Negri Sud Consortium, Santa Maria 
Imbaro, Italy; 3Diaverum Medical Scientific Office, Lund, Sweden.


Sexual dysfunction (SD) is an under-recognized problem in chronic kidney disease 
(CKD) and several factors have been proposed to predict it. We conducted a systematic 
review to assess the prevalence and predictors of SD in CKD.


We searched MEDLINE for relevant observational studies. Prevalence rates were 
pooled using an inverse of variance method. Continuous variables were expressed as 
weighted mean difference (WMD) with 95% confidence intervals (CI) using a random 
effects model. Subgroup analysis and meta-regression were performed to explore the 
influence of various covariates on the prevalence rates.


Forty-six studies (8050 patients) were included in this review. The prevalence of any 
level of erectile dysfunction (ED) was 69% (95% CI 61%-77%, p<0.001). Prevalence of 
mild, mild to moderate, moderate and severe ED was 23.7%, 19.5%, 32.8% and 24.7% 
respectively. There was a significantly lower overall score of the Female Sexual Function 
Index questionnaire (WMD -6.93, CI 95% -9.01 to -4.78) in CKD compared to healthy 
controls. Differences in the reported prevalence rates of ED could be attributed to age, 
comorbid conditions, stage of CKD and type of study tool used. Predictors of SD were 
assessed in 20 studies and old age, diabetes mellitus and depression were the most frequently 
reported predictors.


Various forms of SD are highly prevalent in both male and female CKD patients 
especially in dialysis. Larger studies enrolling different ethnic groups, using validated study 
tools and analyzing the influence of various factors on development of SD are needed.
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Vacuolar H+-ATPase Regulation by PKA and AMPK in Kidney Intercalated 
Cells  Nuria M. Pastor-Soler,1 Rodrigo Alzamora,1 Christy Smolak,1 Fan Gong,1 
Hui Li,1 Ramon Thali,2 Dietbert Neumann,2 Kenneth R. Hallows.1  1Medicine, 
Renal-Electrolyte Division, U. of Pittsburgh School of Medicine, Pittsburgh, 
PA; 2Cell Biology, ETH Zurich, Zurich, Switzerland.


The vacuolar H+-ATPase (V-ATPase) is involved in cellular pH homeostasis. Decreased 
V-ATPase function in the kidney collecting duct can lead to renal tubular acidosis and 
nephrolithiasis. Apical membrane V-ATPases in collecting duct Type-A intercalated 
cells (ICs) contribute to net urinary acid excretion and maintenance of body acid-base 
homeostasis. In epididymal proton-secreting clear cells, V-ATPase accumulation at the 
apical membrane depends on alkaline luminal pH, bicarbonate, soluble adenylyl cyclase 
and protein kinase A (PKA) activity. AMP-activated kinase (AMPK), a metabolic sensor 
that couples ion transport to cellular metabolic status, prevents PKA-mediated V-ATPase 
apical accumulation in epididymis. Moreover, we have shown that the V-ATPase A subunit is 
phosphorylated in vitro and in HEK-293 cells by both PKA and AMPK. In addition, AMPK 
down-regulation in cells facilitates PKA-dependent phosphorylation of the A subunit. To 
study the effects of PKA and AMPK on V-ATPase subcellular localization in kidney ICs, 
we incubated rat kidney slices in Ringer’s buffer (pH 7.4) in the presence or absence of 
PKA and AMPK activators. Immunofluorescence labeling and confocal microscopy of 


these tissues revealed that PKA activation, carbonic anhydrase activity, and bicarbonate 
are required for V-ATPase accumulation at the apical membrane of ICs. In addition, two 
mechanistically distinct AMPK activators, AICAR and A-769662, prevented bicarbonate 
or PKA-mediated accumulation of V-ATPase at the apical membrane of ICs. Through 
mass spectrometry and mutagenesis approaches we have identified several candidate PKA 
and AMPK phosphorylation sites in the A-subunit. Based on these findings we propose 
that subcellular localization and activity of the V-ATPase in ICs depends on the direct 
phosphorylation of the A subunit by PKA and AMPK. These results support our hypothesis 
that in kidney ICs V-ATPase activity and subcellular localization is coupled to the sensing 
of acid-base status via PKA and to metabolic status via AMPK.
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β-Arrestin-1 Regulates Na+/H+ Exchanger 1 (NHE1) Ubiquitylation and 
NHE1-Mediated Cell Migration  Alexandre Simonin,1,2 Daniel G. Fuster.1,2  
1Department of Nephrology & Hypertension, University Hospital of Bern, Bern, 
Switzerland; 2Institute of Biochemistry & Molecular Medicine, University of 
Bern, Bern, Switzerland.


The ubiquitously expressed mammalian Na+/H+ exchanger 1 (NHE1) controls cell 
volume and pH but is also critically involved in complex biological processes like cell 
adhesion, cell migration, cell proliferation and mechanosensation. Mechanisms underlying 
NHE1 turnover at the plasma membrane, however, are currently unclear. Here, we provide 
evidence that NHE1 undergoes multi-monoubiquitylation at the plasma membrane by a 
process that is unprecedented for a mammalian ion transport protein. This process requires 
the adapter protein β-arrestin-1, which binds to both the E3 ubiquitin ligase Nedd4-1 and 
the NHE1 C-terminus. Truncation of NHE1 C-terminus to amino acid 550 abolishes 
binding to β-arrestin-1 and NHE1 ubiquitylation. Overexpression of wild-type but not 
ligase-dead Nedd4-1 increases plasmalemmal NHE1 ubiquitylation. Knock-down of either 
Nedd4-1 or β-arrestin-1 reduces NHE1 ubiquitylation and internalization. Reduced NHE1 
internalization is due to decreased endocytosis and not due to increased NHE1 recycling 
back to the plasma membrane. Silencing of β-arrestin-1 but not of β-arrestin-2 increases 
NHE1 steady-state surface levels and enhances NHE1-mediated cell migration.


In summary, we identify NHE1 as the first example of a mammalian ion transport 
protein undergoing β-arrestin-mediated ubiquitylation. Our data reveal the importance 
of β-arrestin-1 in NHE1 internalization and NHE1-mediated cell migration and suggest 
an even broader role for β-arrestins in the regulation of membrane ion transport proteins 
than currently known.
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Measurement of Oligomerization State of NBCe1-A in Mammalian Cells 
and Rat Kidney Tissues Using Spatial Fluorescence Intensity Fluctuation 
Analysis  Mikhail Sergeev,1 Antoine G. Godin,1 Liyo Kao,2 Natalia Abuladze,2 
Paul Wiseman,1 Ira Kurtz.2  1Physics, McGill University, Montréal, QC, Canada; 
2Medicine, UCLA, Los Angeles, CA.


NBCe1-A plays an important role in absorbing sodium bicarbonate across the 
basolateral membrane of the proximal tubule. We have previously showed that minimal 
functional unit of NBCe1-A is a monomer, and based on in-vitro biochemical studies in 
HEK293 cells, the oligomeric state of the cotransporter was shown to be predominantly 
dimeric with monomeric and higher oligomeric forms also present. In the present study, 
we developed an in situ measurement methodology to determine the oligomeric state 
of NBCe1-A without requiring tissue disruption using biochemical methods. We used 
fluorescent moment image analysis and spatial intensity distribution analysis (SpIDA) to 
study the oligomeric state of NBCe1-A in cultured cells expressing the cotransporter and in 
rat kidney tissue. Both methods allow for quantitative measurement of fluorescent particle 
densities and oligomerization states within individual images acquired with laser-scanning 
microscopy. Initially we examined basal membranes of highly adherent CHO K1 cells 
expressing eGFP-tagged NBCe1-A because of their large surface area. As an independent 
control of monomeric brightness, we used cells expressing monomeric eGFP anchored to 
the membrane. Taking into account the recovered values of the monomeric eGFP quantal 
brightness, NBCe1-A existed in monomeric and dimeric states on the cell membrane. 
As an alternative approach, we used an Alexa488-alpha-bungarotoxin conjugate to label 
cells expressing an NBCe1A-bungarotoxin binding mutant. As a monomeric control, we 
immobilized Alexa 488 dye on cover slips. The spatial fluorescence intensity fluctuation 
analysis revealed a similar distribution of aggregates as shown for eGFP data. Moreover, 
we immunolabeled NBCe1-A in rat kidney tissues as well as in cultured HEK293 cells 
expressing the cotransporter demonstrating the NBCe1-A is present in monomeric, dimeric 
and rarely in higher order oligomeric states. These experiments demonstrate for the first 
time the in situ oligomeric state(s) of NBCe1-A.
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Secretory Carrier Membrane Protein 2 Modulates Cell-Surface Targeting 
of NKCC2  Nancy Zaarour,1 Sylvie Demaretz,1 Nadia Defontaine,1 Kamel 
Laghmani.1  1INSERM, UMRS 872 – Equipe 3- ERL7226, Universite Paris-
Descartes, Universite Paris-VI, Paris, France; 2France; 3France.


Mutations in the apical Na-K (NH4+)-2Cl co-transporter, NKCC2, lead to type I Bartter 
syndrome, a life-threatening kidney disorder, associated with salt wasting, hypokalemia, 
and metabolic alkalosis. Despite the importance of NKCC2, little is known about the 
mechanisms underlying the intracellular trafficking of this co-transporter. The aim of 
the present study was to identify the protein partners involved in cell-surface targeting 
of NKCC2. To this end, we screened a kidney cDNA library through yeast two-hybrid 
using NKCC2 C-terminus as bait. We identified secretory carrier membrane protein 2 
(SCAMP2) as a novel NKCC2-interacting protein. Co-IP assays confirmed NKCC2-
SCAMP2 interaction in renal cells. Co-immunolocalization experiments revealed that 
in cells co-expressing both proteins, NKCC2 co-localized extensively with SCAMP2 in 
intracellular structures. Under these conditions, it appeared that the amount of NKCC2 at 
the cell surface was diminished. To confirm this observation, we used surface biotinylation 
and showed that NKCC2 expression at the cell surface was reduced in a dose-dependent 
manner (up to 51%) upon SCAMP-2 co-expression. Furthermore, functional studies 
demonstrated that SCAMP2-induced down-regulation of NKCC2 at the plasma membrane 
was associated with a decrease in its transport activity. Finally, to identify the individual 
residues involved in SCAMP2 action on NKCC2, we mutated the conserved cytoplasmic 
E peptide of SCAMP2, which has been demonstrated to regulate exocytosis. Interestingly, 
mutations of residues cysteine 201 and tryptophan 202 within the E peptide, to alanines, 
abolished SCAMP2-mediated down-regulation of NKCC2.


In summary, we identified SCAMP-2 as a novel NKCC2 binding partner that plays a 
key role in the modulation of NKCC2 surface expression, thereby revealing a new regulatory 
mechanism governing the co-transporter intracellular trafficking. Such a mechanism could 
be a key factor in determining the spatial distribution and the functional regulation of kidney 
transporters in general and in particular of cation/chloride co-transporters.
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Reduced Modulating Effect of Type 2 Angiotensin Receptors on Angiotensin 
II-Stimulated Ammonia Production by Proximal Tubules from Short-Term 
Acid-Loaded Mice  Glenn T. Nagami, Megan E. Plato, Raymond Beyda, Oran 
Schachter, Evelyn M. Warech.  Dept of Medicine and Nephrology Section, VA 
Greater Los Angeles Healthcare System, Los Angeles, CA.


Angiotensin II (Ang II) acting through its receptors plays a key role in regulating 
acid-base functions of the kidney. Short-term (18-hr) NH4Cl acid loading increases the 
ammoniagenic response of proximal tubules to Ang II and this is associated with increased 
expression of type 1 Ang II receptors (AT1Rs) in renal brush border membranes (BBMs). 
The present studies explored the role of type 2 Ang II receptors (AT2Rs) in Ang II 
stimulation of total ammonia production (TAP) in S2 proximal tubule segments (S2 PTs) 
and the expression of AT2Rs in BBMs from acid-loaded and control mice. Mice given 
0.3 M NH4Cl in 2% sucrose water (acid-loaded) for 18 hr displayed increased urinary 
ammonium excretion rates compared to controls given 2% sucrose water alone. S2 PTs from 
acid-loaded mice displayed a greater increase in TAP in response to 10-9 M Ang II added to 
the lumen than was observed in S2 PTs from controls (Acid: 0 Ang II = 22.6±0.9 vs +Ang 
II = 39.4±1.5 pmol/min/mm); Control: 0 Ang II = 21.0±0.6 vs +Ang II = 28.0±0.9) (N=5, 
p<0.05). Addition of the AT1R blocker losartan with Ang II prevented the stimulation of 
TAP by Ang II in S2 PTs from acid-loaded and control mice. Addition of the AT2R blocker 
PD123319 (PD) (10-5 M) with Ang II to the luminal fluid increased TAP rates in S2 PTs 
from control mice (+Ang -PD: 28.0±0.9 vs +Ang II +PD: 36.2±1.1 pmol/min/mm, N=5, 
p<0.05), but not from acid-loaded mice (+Ang -PD: 39.4±1.5 vs +Ang +PD: 40.1±1.1, 
N=4, p>0.7). PD added to the lumen by itself had no effect on TAP. The AT2R protein 
expression level in BBMs from acid-loaded mice was 48±6% lower (p<0.05) than in BBMs 
from controls whereas AT1R expression was 1.9±0.2-fold higher (p<0.05). These studies 
suggested that the AT1R-mediated stimulation of TAP by Ang II may be modulated by 
AT2Rs in control mice, but not in acid-loaded mice. The reduced impact of AT2R blockade 
on Ang II-stimulated TAP in proximal tubules from acid-loaded mice may have partly 
resulted from reduced AT2R expression with short-term acid loading.
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Acidosis in Mice Lacking Aldosterone Synthase  Abhijeet Todkar,1 Jana 
Kovacikova,1 Marija Mihailova,1 Natalia Makhanova,3 Oliver Smithies,3 
Johannes Loffing,2 Carsten Wagner.1  1Inst. of Physilogy, Zurich, Switzerland; 
2Inst. of Anatomy, Zurich, Switzerland; 3Dept. of Pathology and Lab. Med., 
Univ. of North Carolina, Chapel Hill, NC.


Aldosterone has been shown to stimulate luminal proton secretion and basolateral 
bicarbonate exchange activity in type A intercalated cells. Aldosterone insufficiency 
results in hyperkalemic distal renal tubular acidosis. The effect of chronic aldosterone 
insufficiency on the expression and function of renal acid-base transporters has not been 
systematically investigated. Animal models of aldosterone insufficiency have been based 
on adrenalectomy also affecting other adrenal hormones involved in acid-base homeostasis. 
Here we examined a mouse model lacking aldosterone synthase (AS KO) catalyzing the 
final step in aldosterone synthesis. AS KO mice have no adrenal or extra-adrenal aldosterone 
production whereas all other adrenal hormones are intact. Mice are mildly hyperkalemic 


and renin and angiotensin II levels are highly elevated. Wild type and AS KO mice were 
kept on a control diet, an acidotic diet (0.28 mM NH4Cl in drinking water), or were given 
the AT1 receptor antagonist losartan (3 days). AS KO mice had lower blood pH, lower 
bicarbonate and chloride level as well as mild hyperkalemia on control diet. These changes 
were accompanied by a higher urine output, a more alkaline urine, and increased water 
and food intake. In the kidney AS KO mice had higher AE1 mRNA and protein expression 
on control and acidotic diets. After losartan treatment, mRNA expression of pendrin 
was decreased in AS KO mice. Also, a4 and B1 H+-ATPase subunits showed decreased 
mRNA expression and protein abundance (cortex) in AS KO mice after losartan treatment. 
Expression of SNAT3, PEPCK and NHE3 was not altered between WT and AS KO. Our 
results suggest that AS KO mice have hyperkalemic metabolic acidosis. Increased AE1 
expression in AS KO on control and acidotic diet might be a compensatory mechanism 
due to higher levels of Angiotensin II. Decreased expression of a4 and B1 subunits of 
H+-ATPase in AS KO mice, after AT1 receptor blockade by losartan suggests that these 
subunits might be regulated by aldosterone and angiotensin II.
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Role of the Ammonia Transporter Family Member, Rh B Glycoprotein, in 
Acidosis Stimulated Renal Ammonia Excretion  Jesse M. Bishop,1,2 Jill W. 
Verlander,1 Hyun-Wook Lee,1 Raoul D. Nelson,3 Mary E. Handlogten,1 Arthur 
J. Weiner,1 David Weiner.1,2  1Renal Division, University of Florida College of 
Medicine, Gainesville, FL; 2Nephrology and Hypertension Section, NF/SGVHS, 
Gainesville, FL; 3Division of Nephrology, Department of Pediatrics, University 
of Utah, Salt Lake City, UT.


Members of the Rhesus factor family of ammonia transporters, Rh B and Rh C 
glycoprotein (Rhbg and Rhcg, respectively) are orthologs of Mep/Amt ammonia transporters 
found in primitive organisms and are expressed in mammalian tissues involved in ammonia 
metabolism. Recent studies show that Rhcg deletion inhibits basal and acidosis-stimulated 
renal ammonia excretion. Previous studies investigating Rhbg using an acid-loading model 
that increased urinary ammonia excretion to ∼200 µmol d-1 identified no effect of Rhbg 
deletion on the renal response to metabolic acidosis. In the current study, we reexamine 
Rhbg’s role using HCl-induced metabolic acidosis, which increases urinary ammonia to 
∼700 µmol d-1. We used intercalated cell-specific Rhbg knock-out mice (IC-Rhbg-KO); 
they were floxed Rhbg mice expressing Cre-recombinase under control of the H+-ATPase 
B1 subunit promoter (B1-Cre). Control (C) mice were B1-Cre-negative, floxed Rhbg 
mice. Intercalated cell number and distribution, examined using H+-ATPase and Rhcg, 
appeared normal in IC-Rhbg-KO and C mice. Immunohistochemistry confirmed intercalated 
cell-specific Rhbg deletion in IC-Rhbg-KO mice and normal expression in C mice. In C 
mice, HCl-induced acidosis increased Rhbg protein expression significantly at 3 days, 
and further increased it at 5 days. Urinary ammonia excretion did not differ significantly 
between C and IC-Rhbg-KO mice prior to or after 1 day of acid loading. On days 2, 3 and 
4, urinary ammonia excretion was significantly less in IC-Rhbg-KO vs C mice. Altered 
urinary acidification did not explain this change as urinary pH did not differ between C 
and IC-Rhbg-KO mice on any day in response to acid-loading. We conclude that Rhbg-
mediated ammonia transport is critical for the renal response to metabolic acidosis, and 
that intercalated cell ammonia secretion involves Rhbg.
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Allosteric Modification of CaSR Leads to Higher Acid Secretion in the 
Kidney  Ljiljana Paras,1 William G. Richards,2 John P. Geibel.3  1Paracelsus 
Medical University, Salzburg, Austria; 2Amgen, Thousand Oaks, CA; 3Surgery, 
Yale University, New Haven, CT.


Nephrolithiasis is a very common disorder in developed countries effecting 10-20% of 
the population during their lifetime. Recent data strongly suggest that there is an inverse 
relationship between calcium intake levels and stone formation. In order to prevent the 
formation of obstructive stones it becomes essential to produce an acidic fluid in the tubules 
thereby enhancing the ionization of Ca2+. To determine if the levels of Ca2+ could result in 
stimulation of acid production we investigated the influence of calcium sensing receptor 
(CaSR) activation on acid secretion in the collecting duct.


Both mouse and rat collecting ducts were used and monitored for cytosolic alkalinization 
in A intercalated cells. A flurometric assay monitored intracellular pH alkalinization (proton 
extrusion) from the A cells of the collecting duct. To modulate receptor activation we used 
the known allosteric modulators of the CaSR: Neomycin, and the calcimimetics R568 and 
R641. Concanamycin A was used to block H+-ATPase and SCH28080 for H+,K+-ATPase. 
Additional studies were conducted with modification of extracellular Ca2+ in the presence 
of each of the calcimimetics.


The calcimimetics R568 and R641 (100nM), and Neomycin(10µM) were equipotent 
in acidifying the lumen (2X control rate in rat and mouse). Blocking H+-ATPase with 
Concanamycin A diminished the alkalinization by 75%. Blocking H+,K+-ATPase with 
SCH28080 reduced the alkalinization by 35%. There was a dose dependent increase in 
cell alkalinization with increasing extracellular Ca2+ concentration in the presence of the 
calcimimetics.


We could show that allosteric modification of CaSR with R568 and R641 leads to 
increased acid secretion in the kidney, suggesting potential use of calcimimetics in the 
prevention and/or treatment of kidney stones.
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Chronic Acidosis and the G Protein-Coupled Receptor GPR4 Regulate 
Expression of the α-Subunit of the Colonic H+, K+-ATPase (HKα2)  Juan 
Codina,1 Snezana Petrovic,2 Raymond B. Penn,3 Thomas D. DuBose, Jr.1  
1Internal Medicine/Nephrology, Wake Forest University School of Medicine, 
Winston-Salem, NC; 2Department of Medicine, University of Cincinnati, 
Cincinnati, OH; 3Cardiopulmonary Genomics Program, University of Maryland 
School of Medicine, Baltimore, MD.


Two model cell systems: 1) HEK-293 cells stably transfected with HKα2 and NKβ1; 
and 2) m-IMCD-3 cells were employed to assess the effects of low extracellular pH and 
GPR4 expression on the abundance of HKα2. In HEK 293 cells in which GPR4 was 
transiently expressed, chronic exposure to low pH media (pH=6.9) increased HKα2 
expression. Similarly, chronic exposure of m-IMCD-3 cells to acid pH media increased 
HKα2 expression. Analysis of intracellular signaling events revealed that both cAMP-
dependent protein kinase (PKA) and p42/p44 activation were rapidly induced in HEK-293 
and m-IMCD-3 cells upon exposure to low pH media. In m-IMCD-3 cells, low pH increased 
intracellular cAMP accumulation, and this increase was inhibited by transfection of cells 
with GPR4 siRNA. Lastly, a cAMP analogue (8-CPT-2-Me-cAMP) selective for Epac was 
able to robustly stimulate p42/p44 in m-IMCD-3 cells. Collectively, these data suggest that 
in collecting duct cells, low extracellular pH stimulates the Gs-coupled receptor GPR4 to 
induce cellular cAMP accumulation and PKA activation. PKA activation, in conjunction 
with activation of another cAMP effector Epac that lies upstream of p42/p44, represent 
potential mechanisms of pH- and GPR4-dependent regulation of HKα2.


Disclosure of Financial Relationships: nothing to disclose


F-PO1145


Proteomics Approach for Identifying the DIDS-Reaction Site of Human 
Aquaporin 1  R. Ryan Geyer,1 Raif Musa-Aziz,1,2 Walter F. Boron.1  1Dept 
of Physiol & Biophys, Case Western Reserve Univ, Cleveland, OH; 2Dept of 
Physiol & Biophys, Univ of Sao Paulo, Sao Paulo, Brazil.


The abstract by Musa-Aziz et al shows that the mercurial pCMBS, which reacts with 
C189, reduces CO2 permeability (PCO2) of wt AQP1 but not AQP1-C189S. The amino-
reactive agent DIDS reduces PCO2 of both AQP1 and AQP1-C189S. Thus, pCMBS and 
DIDS act at different sites: monomeric H2O pores for pCMBS and another site for DIDS. 
We hypothesize that DIDS blocks the central pore by crosslinking two AQP1 monomers. 
We constructed an N-terminal FLAG-tagged AQP1 (AQP1FLAG), expressed it in Xenopus 
oocytes, and employed a proteomics approach to determine if DIDS covalently bonds to 
specific residues of AQP1. As expressed in oocytes, AQP1FLAG behaves identically to AQP1 
by 3 measures: (a) An exposure to 5% CO2 causes a channel-dependent (*), transient rise in 
surface pH (∆pHS*=0.06). (b) DIDS reduces ∆pHS* by ∼60%. And (c) Channel-dependent 
osmotic water permeability is ∼0.003 cm/s. Oocytes expressing AQP1FLAG were exposed 
to 100 µM DIDS (or sham) x 1h, after which we purified membranes, extracted membrane 
protein with dodecyl maltoside, and affinity purified solubilized protein. Western-blot 
analysis with FLAG antibody (Ab) shows that ∼50% of DIDS-treated AQP1FLAG is dimeric; 
∼50% remains monomeric. A DIDS Ab reacts only with the dimer. In sham-treated samples, 
virtually all AQP1FLAG was monomeric. We subjected purified AQP1FLAG to protease 
digestion (tryspin, α-chymotrypsin, Asp-N, pepsin, α-chymotrypsin/Asp-N, or trypsin/
Asp-N) and submitted samples for LC/MS/MS analysis. MASCOT identified AQP1 in 
all samples. Peptide detection was limited to fragments with a mass/charge (m/z) < 2500, 
resulting in protein coverage of 20-50% depending on the protease treatment. The pepsin 
digest revealed one unique peptide with an m/z consistent with two identical K51-containing 
hexapeptides plus one DIDS molecule. Further studies with other proteases to produce 
shorter peptides and with peptide sequencing are underway. Our proteomics approach is 
the first on proteins heterologously expressed in oocytes, and could be used to determine 
modification sites for any membrane protein capable of being expressed in oocytes.
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F-PO1146


Distal Renal Tubular Acidosis in Sjögren’s Syndrome Is Associated with 
Remodeling of the Collecting Duct  Nilufar Mohebbi,1,2 Saban Elitok,3 
Hanna Debiec,4 Mathieu Lemaire,5 Robert Unwin,6 Pierre Ronco,4 Olivier 
Devuyst,5 Carsten A. Wagner.1  1Institute of Physiology, University of Zurich, 
Zurich, Switzerland; 2Division of Nephrology, University Hospital, Zurich, 
Switzerland; 3Department of Nephrology, Helios Clinic, Berlin, Germany; 
4UMR_S702,INSERM 489, Hopital Tenon, Paris, France; 5Division of 
Nephrology, Université Catholique de Louvain, Brussels, Belgium; 6Centre for 
Nephrology, UCL Medical School, London, United Kingdom.


Sjögren’s syndrome is associated with distal renal tubular acidosis (dRTA). Few studies 
have suggested a pathophysiological role for antibodies against carbonic anhydrase II 
(CAII) or the vH+-ATPase but the underlying mechanisms are not known yet. We aimed to 
investigate if dRTA in Sjögren’s syndrome is associated with altered expression of key acid-
base transport proteins and cell abnormalities in the collecting duct. 5 patients with Sjögren’s 
disease and dRTA were selected and 5 patients without dRTA and Sjögren’s disease served 
as controls. dRTA was defined by normal anion gap metabolic acidosis and urine pH above 
5.5. IHC was performed for AE1, pendrin, the a4 and B1 subunits of the vH+-ATPase, CAII, 
Foxi1, and AQP2 to identify principal cells. Control patients showed basolateral staining of 
AE1 in the connecting tubule and cortical collecting duct while almost no immunoreactivity 
for AE1 was present in Sjögren patients with dRTA. Notably, AE1 was detectable in red 


blood cells. Similar findings were made for pendrin. The a4 and B1 subunits were present 
in controls while Sjögren patients showed a variable staining. Moreover, staining for CAII 
and AQP2 did not overlap in controls but co-localized in the same cells in Sjögren patients. 
Serum or IgG fractions from Sjögren patients stained intercalated cells in normal kidney 
and showed reactive bands in kidney protein lysates (recognizing mostly CAII) that were 
absent when control IgG was used. In summary, Sjögren patients with dRTA develop IgG 
antibodies against structures of intercalated cells. Sjögren’s syndrome and dRTA are highly 
associated with a reduced number of intercalated cells and loss of their differentiation. 
These structural changes may contribute to the development of dRTA.
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F-PO1147


Interaction between AE1 and the β1 Subunit of the Na,K-ATPase Modulates 
the Activity of the Sodium Pump  Ya Su, Elizabeth E. Norgett, David 
Cartwright, Katherine G. Blake-Palmer, Alison Best, Shoko Horita, Andrew 
C. Fry, Rafia S. Al-Lamki, Anthony Norden, Fiona E. Karet.  University of 
Cambridge, Cambridge, United Kingdom.


Anion exchanger 1 (AE1) mediates Na+-independent Cl- HCO3
- exchange across 


the plasma membrane of kidney epithelial cells and erythrocytes. In collecting duct 
α-intercalated cells (α-ICs), AE1’s C-terminal tail (AE1-C) is known to play an important 
role in delivery of the protein to, and its retention at, the basolateral site of its function.


Our yeast two-hybrid analysis using AE1-C as bait to screen a human kidney cDNA 
library has identified the β1 subunit of Na,K-ATPase as a novel candidate partner. This 
finding was true for both wild type AE1-C and AE1-C∆11, a known truncation causing 
distal renal tubular acidosis.


The interaction between AE1 and β1 was shown to be physiologically relevant by co-
immunoprecipitation of AE1 with β1 together with the catalytic α1subunit of the sodium 
pump from both human kidney and erythrocyte membrane fractions, and by co-localisation 
of AE1 and β1 in α-ICs in human kidney. It was demonstrated to be direct by ELISA, GST 
pull-down assays and fluorescence titration of recombinant proteins. The latter yielded a 
Kd value of 0.81 ± 0.04 µM. Site directed mutagenesis revealed the region immediately 
upstream of the last 11 residues of AE1-C to be important for β1 binding.


Importantly, the ubiquitously expressed AE2 also associates with the Na,K-ATPase, 
as shown by their co-immunoprecipitation from human liver.


Functional insight into AE1/ Na,K-ATPase behaviour was provided by an intriguing 
novel biochemical abnormality, pseudohypokalemia, which we have identified in two 
patients with hereditary spherocytosis due to AE1 mutations who both presented with 
apparent hypokalaemia. In both cases, the responsible mutations resulted in loss of AE1’s 
ability to associate with β1. This was associated with markedly increased sodium pump 
activity in their red cells, leading to in vitro falls in serum K+ over time.


These data establish both structural and functional links between anion exchange and 
the Na,K-ATPase in various human tissues and suggest novel regulatory mechanisms for 
these two important proteins.
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Effect of Deletion of the Ammonia Transporter Family Member, Rh 
C Glycoprotein, from the Collecting Duct on the Renal Response to 
Hypokalemia  Hyun-Wook Lee,1 Jesse M. Bishop,1,2 Mary E. Handlogten,1 
Jill W. Verlander,1 David Weiner.1,2  1Division of Nephrology, University of 
Florida, Gainesville, FL; 2Nephrology and Hypertension Section, NF/SGVHS, 
Gainesville, FL.


The Rhesus factor protein, Rh C Glycoprotein (Rhcg), is an NH3-specific transporter 
whose expression in the collecting duct is necessary for basal and acidosis-stimulated renal 
ammonia excretion. Hypokalemia is another important cause of increased renal ammonia 
excretion. In the present studies we examine Rhcg’s contribution to hypokalemia-stimulated 
ammonia excretion. We used mice with collecting duct-specific Rhcg deletion and exposed 
them to low K+ diets. Collecting duct-specific Rhcg knock-out mice (CD-Rhcg-KO) had 
loxP sites flanking exons 5 and 9 of the Rhcg gene (Rhcgfl/fl) and expressed Cre-recombinase 
under control of the kidney-specific, Ksp-cadherin promoter (Ksp-Cre). Control (C) mice 
were Rhcgfl/fl but Ksp-Cre negative. The first set of mice was pair-fed K+-free diet for 12 
days. Subsequent sets of mice were pair-fed either of two different K+-free diets for 3 
days. In all three protocols, K+-restriction caused urinary alkalinization, increased urine 
volume and ammonia excretion, and decreased urinary potassium excretion; there were 
no significant differences in any parameter at any day between CD-Rhcg-KO and C mice. 
Serum [K+] and [HCO3


-] did not differ between CD-Rhcg-KO and C mice after either 3 
or 12 days of K-free diet. Feeding a diet with a 75% decrease in K+ (normal:K-free diet, 
1:3) for 3 days caused similar changes as the K+-free diet, but of lesser magnitude; again 
CD-Rhcg-KO and C mice did not differ in any urinary parameter and serum [K+] and 
[HCO3


-] differ significantly between CD-Rhcg-KO and C mice. There were no significant 
differences in Rhbg, H+-ATPase or PEPCK expression or creatinine clearance between C 
and CD-Rhcg-KO mice after 12 days of K+-free diet. Thus, in contrast to Rhcg’s critical role 
in the renal ammonia response to metabolic acidosis, collecting duct Rhcg is not necessary 
for the renal response to hypokalemia. We conclude that the mechanisms of increased renal 
ammonia secretion in hypokalemia are different than in metabolic acidosis.
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F-PO1149


Redistribution of Anion Exchangers Is a Primary Mechanism for 
Adaptation of Intercalated Cells (ICs) in the Cortical Collecting Duct 
(CCD) to Metabolic Acidosis  Jeffery M. Purkerson, Aya Nakamori, George 
J. Schwartz.  Pediatrics, University of Rochester, Rochester, NY.


Adaptation of the rabbit CCD to acidosis is characterized by a reduction in HCO3 
secretion by β-intercalated cells (β-ICs) and increased H+ secretion by α-ICs. To identify 
mechanisms that underlie changes in H+/HCO3 flux in the CCD, we examined IC phenotypes 
in normal (urine pH: 8.1±0.1, HCO3: 27± 1 mM), 3 day acid (Urine pH: 4.7±0.2, HCO3: 
15.2±0.6 mM), and 3 day acidotic rabbits immediately transitioned to alkali loading for 
16-18 h (recovery:urine pH: 7.5±0.6, HCO3: 28±1). Acidosis reduced β-IC pendrin cap 
staining intensity by 2 fold, and pendrin cap size was markedly decreased, reflecting apical 
endocytosis. In α-ICs, acidosis increased intensity of basolateral AE1 staining in the CCD by 
1.7 fold, and increased the proportion of cells with a predominantly basolateral distribution 
of AE1 from 32% in normal to 73% in acid rabbits. Acidosis induced reciprocal changes 
in the frequency of AE1 and pendrin positive cells per unit length of CCD (gain or loss 
of ∼ 2 cells/100 uM, respectively). Efforts to identify pendrin/AE1 double-positive cells 
were unsuccessful. Amelioration of acidosis by alkali-loading returned pendrin and AE1 
staining patterns to near normal, indicating that expression and/or distribution of anion 
exchangers in ICs is continuously regulated by acid/base status. Regulation of acid/base 
transporter mRNA and protein expression was examined by QRT-PCR and Western blotting 
respectively. Pendrin mRNA abundance in kidney cortex was reversibly reduced 3.0- fold 
by acidosis (p=0.0011), whereas neither B1-V-ATPase nor AE1 mRNA abundance was 
significantly altered (p>0.25). Western blotting of total membranes from kidney cortex 
did not reveal substantial changes in Pendrin, AE1, or B1-V-ATPase protein expression. 
Conclusion: changes in the subcellular localization of anion exchangers is a key mechanism 
for regulation of H+/HCO3 transport during acid/base disturbances.
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F-PO1150


Topological Localization of NBCe1-A Residues Mutated in Patients with 
pRTA  Quansheng Zhu, Liyo Kao, Weixin Liu, Rustam Azimov, Debra Newman, 
Ira Kurtz.  Medicine, UCLA, Los Angeles, CA.


NBCe1-A electrogenically cotransports sodium and bicarbonate across the basolateral 
membrane of proximal tubule cells. Eight missense mutations, one nonsense mutation, and 
one frame shift mutation in NBCe1-A are reported to cause severe proximal renal tubular 
acidosis (pRTA) with ocular abnormalities. The precise location of these pRTA causing 
mutations and their structural importance in NBCe1-A remain illusive. In this study, the 
residues involved in the 8 missense mutations were individually substituted with cysteine in a 
modified NBCe1-A backbone that had the five cytoplasmic endogenous cysteines substituted 
with serine (NBCe1-A-5C-). Location of the introduced cysteine residues were determined 
by whole cell labeling with two cysteine specific reagents: membrane permeant biotin 
maleimide (BM) and a membrane impermeant MTS-TAMRA. The results of these studies 
showed that none of the pRTA causing mutations is exposed on the surface of NBCe1-A 
protein. Interestingly, when HEK cells expressing the cysteine substituted pRTA causing 
mutations were treated with a small cysteine specific reagent MTSEA, transport function of 
NBCe1-A-T485C was completely inhibited, suggesting this residue may line the substrate 
translocation pathway. To further explore the location of pRTA mutations in NBCe1-A, 
we determined the topology of the transmembrane region of NBCe1-A by analyzing the 
accessibility of 56 individually introduced cysteines in the NBCe1-A-5C- construct to 
BM and MTS-TAMRA. Residues A450, T451 and D452 in the proposed extracellular 
loop 1, N503 in loop 2, E714, T718 and R722 in loop 4 were labeled both by BM and 
MTS-TAMRA, demonstrating that the first half of the transmembrane domain contains 8 
transmembrane segments (TM), highly homologous to AE1. The majority of introduced 
cysteines in the remaining transmembrane domain were not labeled by BM, suggesting that 
folding of this region is highly compacted unlike AE1. Based on these results, we propose 
a new topology model of NBCe1-A that allows the assignment of pRTA causing mutations 
to the following regions of the protein: TM1: S427L; TM2: T485S, G486R; TM3: R510H, 
L522P; TM10: A799V; TM12, R881C.
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Acidosis-Induced Expression of V1a Receptor mRNA in Mouse Kidney 
Distal Nephron  Yukiko Yasuoka,1 Mizuka Kobayashi,2 Yuichi Sato,3 Hirotsugu 
Okamoto,2 Katsumasa Kawahara.1  1Dept of Physiology, Kitasato U. Sch. of Med, 
Sagamihara, Kanagawa, Japan; 2Dept of Anesthesiology, Kitasato U. Sch. of 
Med, Sagamihara, Kanagawa, Japan; 3Dept of Mol. Diagnostics, Kitasato U. 
Sch. of Allied Health Sci., Sagamihara, Kanagawa, Japan.


Although the vasopressin V1a receptor is expressed along the mammalian kidney 
nephron, its localization and the expression in response to metabolic acidosis are still 
controversial. In mice kidneys, we examined (1) axial localization of V1aR mRNA along 
the nephron, including the collecting ducts (CDs) and (2) changes in the V1aR mRNA 
expression at each segment after metabolic acidosis (MA) induced by NH4Cl-intake. By 
using a newly developed highly sensitive in situ hybridization (ISH) technique, the V1aR 
mRNA expression was evaluated in mice which ingested 2% sucrose solution (control). 
The levels of expression were moderate-high in TAL of the inner stripe of outer medulla 
(ISOM), CCD, OMCD, and IMCD; low in the glomerulus, TAL of the cortex and the outer 
stripe of outer medulla (OSOM), and DCT; null in PCT, PST, and TL (thin limbs). It was 
higher in the TAL of ISOM than in the TAL of the cortex and OSOM. Further, by using 


a double-staining technique with an anti-AQP3 antibody in the CDs, we determined that 
V1aR mRNA was expressed only in the intercalated cells (IC) throughout the CDs. Finally, 
mice used were kept in metabolic cages under ad lib conditions of 2% sucrose solution plus 
0.28M NH4Cl for 6 days (MA). The average urine pH (+/- SEM) decreased significantly (P 
< 0.001) from 6.52 +/- 0.04 (day 0, n=14) to 5.88 +/- 0.03 (day 1, n=5) and 5.85 +/- 0.02 
(day 6, n=5). In contrast, the plasma pH significantly (P < 0.001) decreased from 7.37 
+/- 0.02 (day 0, n=5) to 7.17 +/- 0.01 (n=5) on day 1, but returned to the control level of 
7.38 +/- 0.02 (n=12) on day 6. After NH4Cl load of 6 days, the level of the V1aR mRNA 
expression increased significantly (P < 0.05) in TAL of the ISOM and ICs of the OMCD. 
Unique expression of V1aR in the TAL of the ISOM and ICs of the OMCD suggests that 
these cells may be responsible for the continuous acidification of urine to restore plasma 
pH, at least during the metabolic acidosis.
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FK506 Reduces the Stimulatory Effect of Acid on Proximal Tubule NHE3 
and NaDC-1 Activities  L. Wan, X. Tian, L. Diggs, R. J. Alpern, P. A. Preisig.  
Medicine, Yale, New Haven, CT.


We have previously shown that acidosis increases renal cortical expression of 
RCAN 1.4, a calcineurin-stimulated gene. In vitro calcineurin inhibition blocks ET-1/
ETB stimulation of NaDC-1 activity, a pathway required for acid stimulation of NaDC-1 
activity. To determine if calcineurin is required for acid stimulation of NHE3 and NaDC-1 
activities in vivo, NHE3 and NaDC-1 activities were assayed in proximal tubule brush border 
membrane vesicles prepared from renal cortex harvested from mice administered FK506 
(a calcineurin inhibitor, 1 mg/kg BID SQ) or vehicle, and then given either plain drinking 
water (Con) or water containing 0.3 M NH4Cl (Acid) x 7 days. Consecutive 24 hr urine 
collections were done prior to and at the end of the experimental period. FK506 significantly 
reduced acid stimulation of NHE3 and NaDC-1 activities (AO assay, dfluorscence/dt; Na-
dependent 14C-citrate uptake, pmol/mg pr/5 sec, respectively) (p<0.01 for both) [Acid:Con 
ratio %: NHE3: 178±9 (Veh) vs 143±5 (FK506); NaDC-1: 241±6 (Veh) vs 112±7 (FK506)] 
without effect on baseline activities. Acid-induced increase in NH4


+ excretion (mmol/L) 
was significantly smaller in the FK506 group [Acid:Con ratio %: 623+64 (veh) vs 391±36 
(FK506); p<0.01], with no difference in the decrease in citrate excretion (mg/L) (Acid:Con 
ratio %: 11+2 (veh) vs 13±3 (FK506)]. FK506 did not affect water or food intake, or urine 
volume; however, plasma pH and HCO3 decreased significantly less in the FK506 group 
[∆pH -0.10+0.01 (veh) vs -0.06+0.01 (FK506) and ∆HCO3 mM -4.6+0.4 (veh) vs -2.7+0.5 
(FK506); p<0.01 for both], and plasma [Na] increased more [∆[Na] 3.2+0.8 (veh) vs 8.5+0.7 
(FK506); p<0.01]. In summary, despite ingesting similar amounts of acid, animals treated 
with FK506 demonstrate a smaller increase in NH4


+ excretion, a smaller stimulation of 
NHE3 activity, and no stimulation of NaDC-1 activity. The smaller effect of acid on plasma 
[HCO3] in FK506 treated mice may be due to enhanced acid-induced volume contraction 
as evidence by the larger increase in plasma [Na]. The present studies suggest an important 
role for calcineurin in the proximal tubule response to an acid load.
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Nocturnin Is Required for Acid-Induced Activation of Proximal Tubule 
ATP Citrate Lyase, but Is Not Required for Acid Stimulation of NHE3 and 
NaDC-1 Activities  X. Tian, H. Huang, R. J. Alpern, P. A. Preisig.  Medicine, 
Yale, New Haven, CT.


We have previously shown that acidosis increases expression of the nocturnin transcript 
4-fold in renal cortex. In the present experiments C57Bl6 mice were administered water 
(Con) or 1 M NH4Cl (Acid). Acid feeding significantly increased renal cortical nocturnin 
protein abundance within 6 hrs, an effect that remained after 7 days (immunoblotting 
studies). Following 24 hrs or 7 days of acid loading plasma [HCO3] simarily decreased in 
WT and nocturnin KO mice (24 hrs: WT vs KO: -4.98+0.69 vs –3.56+1.05 mM, p=NS; 
7 days: WT vs KO: -3.09+0.35 vs –3.72+0.41 mM, p=NS), and brush border membrane 
vesicle NHE3 activity (AO assay; Na-dependent dfluorscence/dt) was simarily increased 
[Acid:Con ratio %: 24 hrs: WT 168±9 (n=6) vs KO 166±16 (n=5); 7 days: WT 147±7 
(n=4) vs KO 140±9 (n=4)]. Similarly 7 days of acid feeding stimulated NaDC-1 activity 
(Na-dependent 14C-citrate uptake, pmol/mg pr/5 sec) to the same extent in WT and KO 
mice (WT: 224±23, KO: 265±59, n=6 for each). By constrast, renal cortical immunoblotting 
studies demonstrated acid-induced increases in ATP citrate lyase phosphorylation (a marker 
of enzyme activity) in WT but not KO mice [Acid:Con ratio %: phosphorylated ATP citrate 
lyase protein: WT: 163+20 (n=15) vs KO: 101+18 (n=13)]. In conclusion, nocturnin is 
not required for acid stimulation of apical membrane NHE3 and NaDC-1 activities, but 
is required for phosphorylation of ATP citrate lyase. Thus, nocturnin is part of the acid-
activated pathway that is responsible for activation of ATP citrate lyase, the cytoplasmic 
enzyme responsible for citrate metabolism, but not part of the parthway mediating acid 
regulation of apical membrane NHE3 and NaDC-1 activities.
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Autophagy Regulates the Cellular Composition of Collecting Duct in 
Potassium Homeostasis  Eun-Young Park, Wan-Young Kim, Yu-Mi Kim, 
Jae-Youn Choi, Jin Kim.  Anatomy and MRC for Cell Death Disease Research 
Center, Catholic University of Korea, Seoul, Republic of Korea.


Potassium depletion induces hypertrophy and hyperplasia of intercalated cell (IC) and 
principal cell (PC). In contrast, potassium repletion induces regression of these changes. 
In mammalian cells, autophagy is an important survival mechanism and has protective 
functions responsible for the removal of long-lived proteins and organelles by the lysosomal 
compartment. This study was to examine the changes of the cellular composition and the 
role of autophagy behind these changes in potassium homeostasis. Sprague-Dawley rats 
received K+-depleted diets for 1, 7, and 14 days. After 2 weeks of K+-depletion, some 
rats were received normal diets for 1, 3, 5, and 7 days. H+-ATPase and AE1 were used to 
identify IC, and AQP2 was used to identify PC. Proliferating cells were identified with an 
antibody against 5-bromo-2’-doxyuridine (BrdU), and apoptosis were identified by using the 
ApopTag kit. Autophagy was identified with an antibody against LC3 and quntification of 
autophagic acitivity by EM. In K+-depletion (K+-D), BrdU-positive nuclei appeared mainly 
in H+-ATPase-negative PC, but the fraction of the cell density of H+-ATPase-positive IC 
was markedly increased. In K+-repletion (K+-R), these changes were rapidly disappeared. 
TUNEL-positive cells after K+-repletion were detected mainly in H+-ATPase-negative PC, 
while the fraction of the cell density was markedly decreased in H+-ATPase-positive IC. A 
result of immunoblotting, LC3 protein levels were markedly increased in K+-D7 and -R3 
than control groups. In K+-D14 and -R1, autophagic vacuoles (AVs) were increased in PC, 
but AVs after K+-repletion were detected mainly in IC. This suggests that the K+-induced 
fractional change in the density of IC is associated with high proliferative and apoptotic 
rate of PC, and autophagy has important roles during these changes.
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Ontogeny of the Rhesus Proteins, Rhcg and Rhbg, during Mouse 
Nephrogenesis and Kidney Maturation  A. Aydin,1 L. Geffers,2 K. Parreira,1 
S. Bourgeois,3 Y. Colin,4 C. A. Wagner,3 O. Devuyst.1  1UCL, Brussels, Belgium; 
2Max Planck Institute, Göttingen, Germany; 3ZIHP, Zurich, Switzerland; 
4INSERM, Paris, France.


In mammalian kidney, Rhbg and Rhcg are expressed in the distal nephron, where 
nearly 80% of urinary ammonia is secreted. Mice lacking Rhcg have an abnormal urinary 
acidification due to impaired ammonium excretion upon acid loading, a feature of distal 
renal tubular acidosis (dRTA).


We investigated the expression of Rhbg and Rhcg in mouse embryo and during kidney 
development and maturation, in comparison with other molecules implicated in urinary 
acidification, ammonium metabolism and tubular maturation.


By in situ hybridization, Rhcg was detected at E14.5 in kidney tubules. From E17.5, 
Rhbg and Rhcg are expressed in distal convoluted tubules, connecting tubules (CNT) and 
collecting ducts (CD). The adult kidney displayed a strong signal in CNT and cortical CD 
and in some cells of the outer and inner medullary CD.


Real-time qPCR analyses showed an early (E13.5) and progressive increase in the 
renal expression of both Rhcg and Rhbg, followed by a strong induction after birth (P7). 
A similar expression pattern was detected for the intercalated cell (IC) markers (a4 and 
B1 subunits of V-ATPase, AE1, pendrin) and the IC-specific transcription factors (Foxi1 
and CP2L1).


Immunostaining failed to identify Rhbg at the embryonic stages analysed, whereas 
Rhcg expression was observed in developing CD at E17.5. After birth, Rhbg and Rhcg are 
expressed in cortex and medulla, where they show distinct basolateral (Rhbg) and apical 
(Rhcg) reactivity in IC. The expression pattern of Rhcg during kidney development and 
maturation was reflected by changes in ammonia concentration in renal tissue and plasma. 
We cloned and sequenced the Rhcg mouse promoter (2 kb) and detected conserved binding 
sites for Foxi1 and CP2L1.


These data demonstrate parallel expression patterns for Rhbg and Rhcg during 
nephrogenesis, with a strong induction after birth, similar to other genes involved in 
urinary acidification and IC maturation. These results provide new insight into the complex 
maturation of renal tubules and the pathophysiology of distal renal tubular acidification.
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Transcriptome and Proteome Profiling of the Mammalian Kidney during 
Metabolic Acidosis Reveals Remodelling of Cytoskeleton as Major Process  
Marta Nowik,1 Ana Velic,2 Boris Macek,2 Maja T. Lindenmeyer,1 Rita M. 
Lecca,3 Marcus Krüger,2 Jürgen Cox,2 Andrè W. Brändli,3 Clemens D. Cohen,1 
Mathias Mann,2 Carsten A. Wagner.1  1Institute of Physiology and Zurich Center 
for Integrative Human Physiology, University of Zurich, Zurich, Switzerland; 
2Max-Planck Institute of Biochemistry, Martinsried, Germany; 3Institute of 
Pharmaceutical Sciences, ETH Zurich, Zurich, Switzerland.


During metabolic acidosis (MA) or acid-base challenges excess acid accumulates 
and is removed from the body, a process achieved, at least in part, by increasing renal 
acid excretion. This acid-secretory process requires the concerted regulation of multiple 
metabolic and transport pathways, which are only partially understood.


Therefore we combined genome-wide microarray analysis with in-vivo quantitative 
proteomics using SILAC (stable isotope labelling with amino acids in cell culture) mouse. 


We profiled both mRNA and protein expression changes in the proximal tubule (PT; S1/S2 
and S3 segment) during 2 days NH4Cl-induced MA. Expression of 172 proteins in the S1/
S2 segment and 164 in the S3 segment was affected by acid loading on both transcriptome 
and proteome level.


Data analysis revealed a number of proteins belonging to actin cytoskeleton machinery 
suggesting that modulation of endocytosis/exocytosis may play an important role in the 
remodelling of the proximal tubule during MA. Among proteins affected were gelsolin and 
villin found to be strongly upregulated and downregulated, respectively, in acidotic mice. 
Both proteins belong to the family of actin binding and severing proteins. qRT-PCR on 
hand-dissected PT confirmed increased expression of gelsolin and decreased villin in both 
S1/S2 and S3 segments of acidotic mice. Gelsolin was previously reported to be involved 
in regulation of H+-ATPase recycling in epididymis and AQP2 trafficking in the kidneys 
collecting duct. We found that both proteins are colocalizing in S1/S2 and S3 segments of PT 
together with H+-ATPases. During MA a selective enrichment of some H+-ATPase subunits 
in the brush border membrane of the PT was detected. The role of villin and gelsolin in this 
process is being further investigated using a gelsolin deficient mouse model.
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A New Delta Current Method for Estimating the Stoichiometry of 
Electrogenic Transporters  Xuesi M. Shao,1 Liyo Kao,2 Natalia Abuladze,2 
Ira Kurtz.2  1Neurobiology, UCLA, Los Angeles, CA; 2Medicine, UCLA, Los 
Angeles, CA.


The stoichiometry of electrogenic transporters is an important determinant of their 
function. If an electrogenic transporter transports ions in a stoichiometric ratio (q), the 
stoichiometry can be determined using the intra- and extracellular concentrations of 
the transported ions by calculating the reversal potential, Erev. However, other channels/
electrogenic transporters can confound the Erev measurement unless a specific blocker is 
used. Transporter-specific I-V curves are then obtained by subtracting the current in the 
presence of the blocker from the current in its absence. The accuracy however depends 
on the blocker’s specificity and availability. An alternative approach is to calculate ∆Erev 
by altering the external transported ion concentrations. Importantly, the ∆Erev calculation 
is based on the hypothesis that the effect of other membrane conductances on Erev is 
additive. However, the Goldman-Hodgkin-Katz (GHK) equation suggests otherwise: Erev 
is a logarithmic function of the sum of different conductances rather than being additive. In 
the present study, we developed a new ∆ current (∆I) method based on the GHK equation 
that does not require a blocker. Since the membrane current is the sum of all channel/
transporter currents, ∆I instead of ∆Erev is determined by subtracting the currents obtained 
at two different external concentrations of a transported ion, thereby eliminating background 
currents. The ratio of ∆I at two different membrane voltages (E1 and E2): ∆I2/∆I1= (E2/E1) 
((exp ((q-1) FE1/RT)-1)/ (exp ((q-1) FE2/RT)-1)) where F, R and T are Faraday’s constant, 
gas constant and absolute temperature respectively. ∆I2/∆I1 only depends on q and E1, E2 of 
one’s choosing. For a Na+-HCO3


- cotransporter, q represents the number of HCO3
- vs. Na+ 


in each transport cycle. We tested this new ∆I methodology in patch-clamp experiments 
of HEK-293 cells expressing NBC1e1-A or NBC4c and compared the results to data 
obtained using the classic Erev calculation with and without DIDS. Our data show that the 
∆I formula accurately calculates a stoichiometry ratio of HCO3


-: Na+ of 2 demonstrating 
the utility of this new methodology.
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The Bulk of Amino Acid Side Chain in Mutant S427L Reduces the Activity 
of NBC1: Potential Role of Steric Hindrance in the Inhibition of NBC1 
Function and Proximal Renal Tubular Acidosis  Hong C. Li,2,3 Manoocher 
Soleimani.1,2,3  1Research Services, Veterans Affairs Medical Center, Cincinnati, 
OH; 2Department of Medicine, University of Cincinnati, Cincinnati, OH; 3Center 
on Genetics of Transport and Epithelial Biology, University of Cincinnati, 
Cincinnati, OH.


The mutation S (serine) to L(leucine) at position 427 (S427L) in kNBC1 causes 
proximal renal tubular acidosis (pRTA). GFP-tagged S427L kidney NBC1 mutant was 
mis-targetted on the apical membrane in polarized MDCK cells, suggesting a basis for 
pRTA in vivo. Unlike other apically mis-targetted kNBC1 mutants which show normal 
functional activity, the S427L mutant exhibits only 5-10% NBC activity in oocytes. In 
order to investigate this enigma, we first substituted serine 427 in kNBC1 with amino acid 
residues from different categories, injected their cRNAs into frog oocytes and measured 
the sodium-dependent, bicarbonate-induced membrane potential changes. We found that 
introducing small amino acid residues (glycine and alanine) at position 427 in kNBC1 
causes no significant change in NBC1 activity, while nucleophilic (threonine and cysteine), 
aromatic (phenylalanine, tyrosine and tryptophan) and most of hydrophobic amino acid 
residues (valine, isoleucine, and methionine, but not proline) either reduce or abolish NBC1 
activity. To assess the impact of the size of residues around 427 amino-acid neighborhood 
on NBC1 activity, we introduced larger size amino acid residues immediately upstream or 
downstream of residue 427 (L426 and A428). We found that residues larger than leucine (i.e. 
methionine, and even aromatic acid residue phenylalanine) introduced at L426 in kNBC1 
cause no significant changes on NBC1 activity, while residues larger than alanine (such 
as leucine) introduced at A428 in kNBC1 cause a significant reduction in NBC1 activity. 
Introducing larger hydrophobic amino acid residues such as leucine downstream of S427 
in kNBC1 also shows inhibitory effect on its activity. We conclude that the mutant S427L 
causes pRTA by inhibiting NBC1 through alteration in size of the amino acid side chain.
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Immunofluorescent Localization of WNK3 in Mouse Kidney  Katsuyuki 
Oi, Eisei Sohara, Akihito Ohta, Eriko Ohta, Tatemitsu Rai, Sei Sasaki, Shinichi 
Uchida.  Department of Nephrology, Graduate School of Medical and Dental 
Sciencies, Tokyo Medical and Dental University, Tokyo, Japan.


WNK3 was reported to localize to entire nephron segment in mouse kidney by 
imunofluorescence using a commercially available anti-human WNK3 antibody. We have 
tested the specificity and sensitivity of all commercially available anti-WNK3 antibodies, 
and found that none of them showed a clear single band in immunoblot of kidney lysates 
and had enough sensitivity to show clear immunofluorescence in mouse kidney. Therefore, 
we generated a new antibody specific for mouse WNK3 to re-evaluate the localization 
of WNK3 in mouse kidney. We chose an amino-terminal portion of mouse WNK3 as an 
antigen. We confirmed by immunoblot that the anti-mouse WNK3 antibody generated 
in this study recognized c-myc tagged WNK3 expressed in COS-7 cells. In addition, we 
performed immunoblot of mouse kidney and heart, and found that this antibody recognized 
a single 200 kDa band, an expected size of mouse WNK3, which disappeared after the 
antibody was absorbed by the excess antigen peptide. Using the mouse WNK3 antibody, 
we investigated the localization of WNK3 in mouse kidney. Immunofluorescence showed 
intracellular signal in cortical and medullary collecting ducts, which was confirmed by 
double staining with AQP2. We also performed double immunostaining of WNK3 with 
NKCC2 and NCC, and confirmed that mouse WNK3 signal was absent in the tubules where 
NKCC2 and NCC were positive.


Thus, we have succeeded to generate anti-mouse WNK3 antibody, and re-evaluate 
the intrarenal localization of WNK3. We found that WNK3 might not be present in all 
of the nephron segments as previously reported, but is localized to the collecting ducts. 
WNK3 may not have a ubiquitous role but rather be involved in a specific function of 
collecting ducts.
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Intrarenal and Cellular Localization of WNK4 in Mouse Kidney  Mayuko 
Ohno,1 Akihito Ohta,2 Shinichi Uchida,2 Sei Sasaki,2 Kosaku Nitta,1 Keiko 
Uchida.1  1Department of Medicine, Kidney Center, Tokyo Women’s Medical 
University, Tokyo, Japan; 2Department of Nephrology, Tokyo Medical and 
Dental University, Tokyo, Japan.


WNK4 was initially reported to be localized mainly to intercellular junctions of distal 
convoluted tubules (DCT) and cortical collecting ducts (CCD) in the kidney. However, 
our recent studies clarified that the major target of WNK4 kinase was OSR1/SPAK kinases 
and Na-Cl cotransportert (NCC), an apical membrane protein in DCT, raising a question 
concerning the cellular localization of WNK4 at intercellular junctions. In this study, we 
re-evaluated the intrarenal and intracellular localization of WNK4 in the mouse kidney 
using a newly generated anti-WNK4 antibody. We performed double immunofluorescence of 
WNK4 with several nephron-segment specific markers, and found that WNK4 was present 
in the podocytes in glomeruli, the cortical thick ascending limb of Henle’s loop including 
macula densa, and the medullary collecting ducts (MCD), in addition to the nephron 
segments previously identified as WNK4- positive, i.e., DCT and CCD. Furthermore, 
immunoelectron microscopy revealed that WNK4 was present not at intercellular junctions 
but in the subapical cytosolic regions in DCT, CCD, and MCD. The intracellular localization 
of WNK4 was not affected by low salt or high salt diet. These results are consistent with 
the fact that WNK4 constitutes a kinase cascade with OSR1/SPAK and NCC in DCT, and 
suggest unidentified roles of WNK4 in the nephron segments newly identified as WNK4-
positive in this study.
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WNK4 Involves in the Dietary Salt Regulating Sodium Chloride 
Cotransporter through Aldosterone  Lingyun Lai,1 De -Fen Liu,1 Hui Cai,2 
Jin Chen,1 Yong Gu.1  1Division of Nephrology, Fudan University Huashan 
Hospital, Shanghai, China; 2Renal Division, Emory University School of 
Medicine, Atlanta, GA.


The Na-Cl cotransporter (NCC) is expressed in the apical membrane of the distal 
convoluted tubule (DCT) and is responsible for a large fraction of the net sodium and 
chloride reabsorption occurring in the distal portion of mammalian renal tubule. It has 
been identified that aldosterone strongly up-regulate the expression of the NCC in the DCT. 
Recently, some in vitro studies reported that NCC surface expression was inhibited by the 
WNK4 kinase (with no lysine). The purpose of the present study, therefore, is to examine the 
role of aldosterone and WNK4 on redistribution of NCC in response to a high-salt diet.


200-250 g weight Sprague-Dawley rats were randomly assigned to three groups: 
normal salt diet (NS, 0.4% NaCl), high salt diet (HS, 4% NaCl), low salt diet (LS, 0.07% 
NaCl). Animals were sacrificed after 3 weeks. Under anesthesia, kidneys were excised, 
renal cortex was dissected.


We measured the protein levels of NCC by immunoblotting and measured mRNA levels 
by real-time PCR. NCC abundance decreased in rats fed the HS diet (10.4±2.62) compared 
with NCC abundance in rats exposed to the LS diet (59.06±8.45, p<0.05) and mRNA ∆CT 
is 0.9±0.09 in HS diet group compared with that in LS diet group(1.045±0.13, p<0.05). 
The HS diet also caused a redistribution of NCC from low to higher density membranes 
assessed by sorbitol density gradients, similar to the golgiosome density distribution. 
Radioimmunoassay demonstrated that the concentration of aldosterone in plasma is 
decreased by HS diet (373.4±35ug/l) compared with that by LS diet (856.2±85ug/l). 


However, on the contrary to the aldosterone, the expression of WNK4 was remarkable 
enhanced in HS group and decreased in LS group (35.59±4.67 vs. 13.09±2.79 on protein 
expression measured by immunoblotting, the ∆CT 1.7±0.13 vs. 1.32±0.12 on mRNA 
expression analyzed by real-time PCR).


Our study suggests that the redistribution of NCC during a HS diet is regulated by 
aldosterone and maybe involve WNK4 activity, acting as a novel effector system of 
aldosterone action in the kidney, as well.
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Primary DCT Cell Culture Using Large Scale DCT Sampling from Mouse 
Kidneys  Katja Trompf,1 Nicolas Picard,1 Titia Woudenberg,2 Lance Miller,3 
Rene J. Bindels,2 Hoenderop Joost,2 Johannes Loffing.1  1Anatomy Inst., Univ. 
of Zurich, Switzerland; 2Dpt of Physiology, Radboud Univ. Nijmegen Medical 
Centre, Nijmegen, Netherlands; 3Dpt of Pediatrics, Div. of Nephrology, School 
of Medicine, Univ. of Utah, Salt Lake City, UT.


The renal distal convoluted tubule (DCT) is important for the renal control of sodium, 
potassium, calcium, and magnesium homeostasis. There is increasing need for an ex vivo 
system that allows studying the molecular mechanism of DCT ion transport in native 
DCT epithelia. Unfortunately, the available DCT cell lines express limited amounts of 
DCT-specific ion transport proteins. Primary DCT cell culture is difficult to establish as 
the DCT is a rather short and tedious to isolate nephron portion. Recently, Miller et al. 
described a novel approach (COPAS) for isolation of specific nephron portions. We adopted 
this large-particle based flow cytometry technique and used transgenic mice expressing 
eGFP specifically in the DCT to obtain mouse DCT preparations. Microscopical analysis 
revealed that almost all DCT cells in sorted tubules are viable and exhibit green fluorescence. 
Western blot analysis confirmed the significant enrichment of the DCT-specific thiazide 
sensitive NaCl cotransporter (NCC) in the sorted samples. Marker proteins for other renal 
tubule segments were not detectable. The rather pure DCT preparations were then seeded 
either on collagen-coated plastic support or on transwell filters. Sorting under semi-sterile 
conditions and supplementing the media with antibiotics prevented any detectable bacterial 
or fungal contamination. After six days in culture, the outgrown cells formed a polarized 
epithelium with an electrical transepithelial resistance of more than 1000 Ohm.cm2 (cells 
grown on filters). Quantitative real-time-PCR confirmed significant expression levels of the 
DCT-specific NCC, which was about 10 times more expressed in cells grown on permeable 
support than in cells grown on plastic. Thus, COPAS allows rapid, large-scale isolation of 
DCTs for primary cell culture. The eased DCT primary cell culture will now enable us to 
study DCT function as well as the regulation of its transport proteins.
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Stimulation of NCC Activity by Aldosterone  Benjamin S. Ko, Leslie L. 
Cooke, Robert S. Hoover.  Department of Medicine, University of Chicago, 
Chicago, IL.


Aldosterone increases NCC function and protein expression in whole animal studies 
at 72 hours. Earlier effects are present in other transport proteins, but more acute effects of 
aldosterone on NCC activity have not been studied. NCC functional studies in mammalian 
cells have utilized low Cl- pre-incubations to stimulate activity, but such treatments activate 
SPAK/OSR1, kinases which may be involved in aldosterone signaling. To assess changes 
in NCC activity without stimulating SPAK/OSR1, mDCT cells were subcloned via cloning 
rings to select for cells with enhanced baseline NCC activity, therefore eliminating the need 
for a low Cl- pre-incubation. NCC activity was measured by radiotracer uptake. Cells were 
grown to 90% confluence, incubated in a 22Na+ containing medium, then washed and lysed. 
Radioactivity was counted and uptakes normalized to total protein. Thiazide-sensitive 
uptake was given by the difference of the uptakes with and without thiazide. A subclone 
designated mDCT15 demonstrated greatly increased thiazide-sensitive 22Na+ uptake 
compared to mDCT cells after a 30 minute low Cl- pre-incubation (1853.8±234.6 nmol/
mg/20min vs. 78.8±0.26, nmol/mg/20min, n=6, p<0.01). Uptakes without a low Cl- pre-
incubation remained robust (1237.2±29.0 nmol/mg/20min). To confirm that this 22Na+ uptake 
represented NCC activity, uptakes were performed in uptake solutions with and without 
chloride to assess Cl- dependence. Essentially zero thiazide-sensitive 22Na+ uptake was 
observed in the absence of Cl-, indicating that the 22Na+ uptake was both thiazide-sensitive 
and chloride dependent, the hallmarks of NCC activity. The acute effects of aldosterone 
were assessed by incubating serum-starved mDCT15 cells in a serum-free media containing 
100nM aldosterone for 6 and 24 hours prior to radiotracer uptake. Aldosterone stimulated 
NCC activity by 30% at 6 hrs and by 58% at 24 hrs (1582.1±73.6 nmol/mg/20min at 6 hours, 
1923.3±324.1 nmol/mg/20min at 24 hours compared to 1233.9±73.6 nmol/mg/20min for 
vehicle, n=4, p<0.01 vs. vehicle for both). This represents the first report of an early effect 
of aldosterone on NCC function. Further work is necessary to characterize the mechanism 
by which this effect occurs.
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Cholesterol-Dependent Regulation of Vasopressin V2 Receptor Mediated 
Activity of the Cation-Chloride Cotransporters, NKCC2 and NCC  
Thomas Kahl,1 Alexandra Böhlick,1 Kerim Mutig,1 Qixian Shan,2 Markus 
Bleich,2 Sebastian Bachmann.1  1Institute of Vegetative Anatomy, Charité – 
Universitätsmedizin Berlin, Berlin, Germany; 2Institute of Physiology, Christian-
Albrechts-Universität, Kiel, Germany.


Cholesterol affects diverse biological processes, in many cases by modulating the 
function of integral membrane proteins such as ion cotransporters and channels. In this 
study we have investigated the role of cholesterol in the vasopressin-dependent activation 
of the kidney specific Na+,K+,2Cl--cotransporter (NKCC2) of thick ascending limb (TAL) 
and Na+,Cl--cotransporter (NCC) of distal convoluted tubule (DCT). We hypothesized that 
cholesterol depletion affects their vasopressin-dependent regulation by phosphorylation, 
surface expression, and activity.


Suspensions of renal cortical or medullary tubules were obtained by zonal dissection 
and enzymatic digestion. Isolated tubules were stimulated with the vasopressin V2 receptor 
agonist, dDAVP, for 30 min and/or cholesterol-depleted with methyl-β-cyclodextrin 
(MβCD) for 20 min. Phosphorylation and abundance of NKCC2 and NCC were 
assessed immunohistochemically and by Western blot using plasma membrane-enriched 
fractions. Transport activity was measured in isolated and perfused TALs and in DCTs 
in suspension.


MβCD alone produced little changes in membrane abundances of NKCC2 and NCC. 
Administration of dDAVP substantially increased the membrane abundances of NKCC2 
(cTAL<mTAL) and NCC as well as their phosporylation; the increases in membrane 
abundance were blunted by MβCD, suggesting a role for lipid rafts in their luminal 
trafficking. Functionally, dDAVP stimulation of microperfused TAL significantly increased 
furosemide-sensitive Isc (+50%; p<0.05) which was blunted by MβCD. Comparable results 
were obtained for NCC using isolated DCT segments in suspension; in the latter, transport 
was evaluated by CoroNa green-aided assessment of cellular Na+ content.


These results suggest that cholesterol content in the renal distal segments, TAL and DCT, 
affects vasopressin-mediated ion transport by controlling agonist-specific signalling.
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A New Salt-Losing Nephropathy: EAST (Epilepsy, Ataxia, Sensorineural 
Deafness, Tubulopathy) Syndrome  Detlef Bockenhauer,1 Sally Feather,2 
Horia C. Stanescu,1 Sascha Bandulik,3 Anselm A. Zdebik,1 Markus Reichold,3 
Evelyn Lieberer,3 Christina Sterner,3 Guida Landoure,1 William van’t Hoff,1 
Omar Al Masri,4 Kjell Tullus,1 Enriko Klootwijk,1 Dirk Heitzmann,3 Mauricio 
Arcos-Burgos,5 Mark A. Knepper,6 William A. Gahl,6 Angus Dobbie,2 Richard 
Warth,3 Eamonn Sheridan,2 Robert Kleta.1  1University College London/
Great Ormond Street Hospital, London, United Kingdom; 2Leeds & Bradford 
Teaching Hospitals/University of Leeds, Leeds, United Kingdom; 3University of 
Regensburg, Regensburg, Germany; 4Sheikh Khalifa Medical City, Abu Dhabi, 
United Arab Emirates; 5University of Miami, Miami, FL; 6National Institutes 
of Health, Bethesda, MD.


Five of our patients from two consanguineous families presented with epilepsy 
beginning in infancy, severe ataxia, moderate sensorineural deafness, and a renal salt-losing 
tubulopathy with normotensive hypokalemic metabolic alkalosis and hypocalciuria. We 
investigated the genetic basis of this hitherto unknown autosomal recessive disease, which 
we call EAST syndrome.


Genetic analyses were performed in an extended inbred family with four affected 
children. Whole genome parametric linkage analysis identified a single significant locus 
on chromosome 1q23.2 with a LOD score of 4.98. This region contained KCNJ10, which 
encodes a potassium channel expressed in brain, inner ear, and the kidney. Sequencing of 
this candidate gene revealed homozygous missense mutations in patients in both families. 
These mutations, when expressed heterologously in Xenopus oocytes, significantly and 
specifically decreased potassium currents. Protein expression and function were further 
investigated in genetically modified mice. Mice with Kcnj10 deletions became dehydrated 
and exhibited definitive evidence of renal salt wasting similar to our patients.


In conclusion, mutations in KCNJ10 cause this specific disorder consisting of epilepsy, 
ataxia, sensorineural deafness, and tubulopathy (EAST syndrome). Our findings indicate a 
major role for KCNJ10 in hearing, brain activity, renal salt handling and, hence, possibly 
also in blood pressure maintenance and its regulation.
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KCNJ10 Mutations in SeSAME Syndrome (Seizures, Sensorineural 
Deafness, Ataxia, Mental Retardation, and Electrolyte Imbalance) Alter 
Kir4.1 Trafficking and Function  Ute I. Scholl,1 Ming Lu,1 Murim Choi,1 
Caleb A. Hodson,1 Gerhard H. Giebisch,2 Richard P. Lifton.1  1Departments of 
Genetics, HHMI; 2Cellular and Molecular Physiology, Yale University School 
of Medicine.


We have recently described a novel autosomal-recessive syndrome, characterized 
by infantile Seizures, Sensorineural deafness, Ataxia, Mental retardation and Electrolyte 
imbalance (hypokalemic alkalosis and hypomagnesemia), which we name SeSAME 
syndrome. By genome-wide analysis of linkage, we mapped the putative disease locus 


to a 2.5-Mb interval, containing the KCNJ10 gene on chromosome 1q23.2. Direct DNA 
sequencing of this gene revealed novel nonsense or missense mutations in all patients 
studied.


KCNJ10 encodes the Kir4.1 inward rectifier potassium channel expressed in brain glia, 
inner ear and kidney. The renal phenotype in SeSAME syndrome resembles Gitelman’s 
syndrome (salt wasting, hyperreninemic hyperaldosteronism, hypokalemic alkalosis, 
hypomagnesemia and hypocalciuria). Therefore, we hypothesized that Kir4.1 function is 
necessary for basolateral K+ recycling in the distal convoluted tubule, and that elimination 
of this function impairs the function of the Na+-K+-ATPase, and subsequently reduces Na+, 
Cl- and Mg2+ reabsorption in this segment of the nephron.


Here, we study the pathophysiology of this disorder. By immunohistochemistry of 
mouse kidney sections, we demonstrate Kir4.1 expression on the basolateral surface 
of renal distal tubular epithelia. Using western blot and immunofluorescence, we also 
identify the Kir4.1 channel in a model system of the distal convoluted tubule, mpkDCT 
cells. By a combination of confocal microscopy and electrophysiology, we then examine 
the molecular mechanism of disease for the 6 KCNJ10 mutations found in patients with 
SeSAME syndrome (R65P, C140R, T164I, A167V, R199X and R297C). In the Xenopus 
oocyte expression system, all mutations severely reduce whole-cell current amplitudes 
compared to the wild-type channel. Three mutations (C140R, A167V and R199X) cause 
intracellular retention of the protein when expressed in HEK293 cells. In summary, we 
demonstrate altered function of mutant Kir4.1 channels, fully accounting for the phenotype 
of patients with SeSAME syndrome.
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Role of NKCC in BK Channel-Mediated Net K Secretion in the Cortical 
Collecting Duct (CCD)  Wen Liu,1 Yulbelka Henandez,1 Beth Zavilowitz,1 
Thomas R. Kleyman,2 Lisa M. Satlin.1  1Mount Sinai School of Medicine, NY; 
2University of Pittsburgh, Pittsburgh, PA.


Apical low-conductance SK/ROMK and high-conductance Ca-activated BK channels 
mediate net K secretion (JK, pmol/min.mm) in the mammalian CCD. Cumulative evidence 
now suggests that the SK channel mediates baseline JK while the iberiotoxin (IBX)-sensitive 
BK channel allows for flow-stimulated JK. Whereas the SK/ROMK channel is restricted 
to principal cells (PCs), conducting BK channels are detected in both PCs and intercalated 
cells (ICs). A major unresolved question is whether ICs, with little functional basolateral 
Na-K-ATPase, can mediate sustained K secretion across the apical membrane. Of note is 
immunohistochemical evidence of the secretory isoform of the Na-K-2Cl cotransporter 
(NKCC1) along the basolateral membrane of ICs in the rat medullary CD (Ginns et al, 
JASN 7:2533-2542, 1996). The purpose of the present study was to examine the contribution 
of NKCC1 in BK channel-mediated flow-stimulated JK in the CCD of the NZW rabbit. 
Quantitative PCR was first performed on pooled samples of microdissected CCDs (∼10 mm 
total length/sample) using NKCC1- and 18S-specific primers and probes and the TaqMan 
assay; gene-specific transcripts were identified in all CCD samples (n=4). Next, JK and net 
Na absorption (JNa) were measured in CCDs microperfused in vitro at slow (∼1) and fast 
(∼5 nl/min.mm) flow rates in the absence and presence of bumetanide (100 µM) added to 
the bath. Bumetanide completely inhibited flow-stimulated (-19.8±2.0 to -9.9±1.7; p<0.05) 
but not basal (-9.3±0.6 to -7.7±1.1; p=NS) JK in 6 CCDs, and had no effect on JNa at 
either flow rate (p=NS). The bumetanide-induced inhibition of flow-stimulated JK was 
not due to loss of the flow-induced [Ca2+]i transient routinely detected and necessary for 
BK channel activation. In conclusion, BK-mediated flow-stimulated JK is dependent on 
function of a basolateral bumetanide-sensitive transport pathway, proposed to be NKCC1, 
a cotransporter identified, at least at the level of mRNA, in the CCD.


Disclosure of Financial Relationships: nothing to disclose


F-PO1168


Generation and Analysis of the BsndR8L/R8L Knockin Mice  Naohiro Nomura,1 
Tajima Masato,1 Tetsuji Morimoto,2 Yoshiaki Kondo,2 Eriko Ohta,1 Akihito 
Ohta,1 Eisei Sohara,1 Tatemitsu Rai,1 Sei Sasaki,1 Shinichi Uchida.1  1Department 
of Nephrology, Graduate School of Medical and Dental Sciences, Tokyo Medical 
and Dental University, Tokyo, Japan; 2Department of Pediatrics, Tohoku 
University School of Medicine, Sendai, Japan.


Bartter syndrome type IV is caused by the mutations of the BSND gene coding barttin. 
Barttin, an accessory subunit of ClC-K channels, induces the plasma membrane localization 
of ClC-K channels. Previously, we showed that one of the disease-causing mutant barttin, 
R8L, was mis-localized to endoplasmic reticulum and could not recruit ClC-K to the plasma 
membranes. On the other hand, some disease-causing mutants were reported to alter the 
functional characteristics of ClC-K channels as well as ClC-K’s intracellular sorting. To 
clarify the pathogenesis of type IV Bartter syndrome in vivo, and to obtain the clue to the 
treatment, we generated the BsndR8L/R8L knockin mice by gene targeting. Unexpectedly the 
phenotypes of BsndR8L/R8L knockin mice appeared to be milder than those reported in human. 
They did not show apparent phenotypes under normal diet, but showed hypokalemia under 
low salt or low potassium diet. In immunofluorescence and immunoelectron microscopy, 
although wild-type barttin showed plasma membrane localization in the nephron from the 
thin ascending limb of Henle’s loop (ATL) to cortical collecting ducts, the mutant barttin 
in the plasma membranes and cytosol was decreased and increased, respectively. In vitro 
microperfusion study, Cl diffusion potential in the ATL of BsndR8L/R8L mice was decreased 
compared to that of wild-type mice. However, NPPB-sensitive transepithelial voltage in 
the cortical thick ascending limb (cTAL) was not significantly decreased in the knockin 
mice. Responsiveness to thiazide but not to furosemide in terms of NaCl excretion was 
significantly blunted in the knockin mice. Taken together, the main sites showing the 
functional disturbance in the kidney of the BsndR8L/R8L knockin mice were identified to be 
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ATL and the distal convoluted tubules. The aberrant intracellular localization of R8L barttin 
may be involved in the pathogenesis of Bartter syndrome type IV.
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Disruption of a Conserved TRP at the Base of Transmembrane Domain 1 
Confers Voltage-Sensitivity to the Epithelial Na+ Channel  Oleh Pochynyuk,1 
Elena Mironova,1 Volodymyr Kucher,1 Nina Boiko,1 Alexander Staruschenko,2 
Alexey Karpushev,2 James D. Stockand.1  1Physiology, Univ. TX HSC, San 
Antonio, TX; 2Physiology, Med. Coll. of Wisconsin, Milwaukee, WI.


Tryptophan residues critical to function are frequently located at the lipid-water interface 
of transmembrane domains. All members of the ENaC/Degenerin channel superfamily 
contain an absolutely conserved Trp at the base of their first transmembrane domain. Here, 
we test the importance of this conserved Trp to ENaC/Deg function. Targeted substitution 
of this Trp in mouse ENaC and rat ASIC subunits decrease channel activity. Differential 
substitution with distinct amino acids in a-mENaC shows that it is loss of this critical Trp 
rather than introduction of residues having novel properties that changes channel activity. 
Surprisingly, Trp substitution unmasks voltage-sensitivity. Mutant ENaC has increased 
steady-state activity at hyperpolarizing compared to depolarizing potentials associated 
with transient activation and deactivation times, respectively. The times of activation and 
deactivation change 1 msec/mV in a linear manner with rising and decreasing slopes, 
respectively. Increases in macroscopic currents at hyperpolarizing potentials results from 
a voltage-dependent increase in open probability. Voltage-sensitivity is not influenced by 
divalent cations; however, it is Na+-dependent with a 63 mV decrease in voltage required 
to reach half-maximal activity per log increase in [Na+]. Mutant channels are particularly 
sensitive to intracellular [Na+]. We conclude that the conserved Trp at the base of TM1 in 
ENaC/Deg channels serves a critical function. This Trp lessens Na+-dependent modulation 
of wild type channels most likely by interfering with an allosteric or pore block mechanism 
due to intracellular Na+. This is the first description of a mutation in ENaC/Deg channels that 
results in voltage-sensitivity. The voltage-sensing nature of this mutant ENaC is expected 
to be useful for further study of the channel pore and gating mechanisms.
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Variations of Transepithelial Sodium Transport Induce Parallel Changes 
in Total and Cell Surface Na,K-ATPase Expression Levels Via Rapid 
Modulation of Its Degradation Rate in Collecting Duct Cells  Valérie 
Leroy, Udo Hasler, Martine Rousselot, Isabelle Roth, Pierre-Yves F. Martin, 
Eric Féraille.  Service of Nephrology, University of Geneva, Geneva, GE, 
Switzerland.


Renal cortical collecting duct (CCD) principal cells are exposed to physiological 
variations in Na transport depending on the requirements of Na balance. We determined 
whether Na,K-ATPase expression changes in parallel with apical Na entry via the epithelial 
Na channel (ENaC). In cultured mouse principal cells (mpkCCDcl4 or mCCDcl1) subjected 
to experimental variations of apical Na entry, we measured amiloride-sensitive short-
circuit current together with Na,K-ATPase protein and mRNA expression by Western 
blot and Real-Time PCR, respectively. Overexpression of a constitutively active β-ENaC 
mutant increased transepithelial Na transport by 2 fold as compared to wild-type ENaC 
and increased total and cell-surface expression levels of Na,K-ATPase protein by about 
2 fold in mpkCCDcl4 cells. In contrast, Na,K-ATPase subunits mRNA levels were not 
significantly altered. Tetracyclin-induced (Tet-on) overexpression of γ-ENaC lead to a 
time- and dose-dependent stimulation of transepithelial Na transport with a maximal 5 fold 
increase observed with 2.5 ug/ml doxicyclin (dox) after 72 h in mCCDcl1 cells. This was 
associated with parallel increases in total and cell-surface Na,K-ATPase protein expression. 
Dox alone did not alter Na transport or Na,K-ATPase expression. Reducing transepithelial 
Na transport by reducing apical Na from 150 to 30 mM for 3 to 24 h decreased both cell 
surface and total Na,K-ATPase expression levels. Na,K-ATPase activity and protein were 
increased in isolated CCD from aldoterone-treated rats submitted to a normal Na diet as 
compared to a low Na diet. Pulse-chase experiments with 35S-methionine labeling showed 
that increased transepithelial Na transport did not altered Na,K-ATPase synthesis but 
decreased the degradation rate of its α-subunit in dox-treated mCCDcl1 cells overexpressing 
γ-ENaC. These results demonstrate the occurence of tight cross-talk between the ENaC-
mediated apical Na entry and basolateral Na,K-ATPase degradation necessary to maintain 
intracellular Na within narrow limits.


Disclosure of Financial Relationships: nothing to disclose


F-PO1171


Generation of an Inducible Renal Tubule-Specific Nedd4-2 Ablation 
System in Adult Mice  Caroline Ronzaud,1 Baoli Yang,2 Robert Koesters,3 
Olivier Staub.1  1Department of Pharmacology and Toxicology, University of 
Lausanne, Lausanne, Switzerland; 2Obstetrics and Gynecology, University of 
Iowa; 3Deutsches Krebs Forschungs Zentrum, Heidelberg, Germany.


Recently, the generation of Nedd4-2 total knockout mice showed that disruption 
of Nedd4-2 leads to sodium retention and hypertension. To determine the role of renal 
Nedd4-2 in mediating salt-sensitive hypertension in vivo, inducible renal tubule-specific 
Nedd4-2 mutant mice were generated by combined use of Tet-On and Cre-loxP systems. 
Pax8-rTA transgenic mice, which express the reverse tetracycline-dependent transactivator 
(rTA) in all proximal and distal tubules and the entire collecting duct system of both 


embryonic and adult kidneys, were bred with TRE-LC1 transgenic mice, which express 
the Cre recombinase under the control of a rTA-response element. Double transgenic 
Pax8-rTA/TRE-LC1 mice (Pax8/LC1), which allow tetracycline-inducible renal tubule-
specific Cre-mediated recombination, were bred with mice homozygous for the Nedd4-2 
floxed allele to obtain double transgenic Nedd4-2fl/fl/Pax8/LC1 mutants (Nedd4-2/Pax8/
LC1). Six-week old mice were challenged with high-salt diet for 8 days and treated with 
Doxycyclin (Dox, 2 mg/ml in 2% sucrose-water) or vehicle for 4 days, 7 days or 11 days. 
Nedd4-2 recombination was observed in Dox-treated Nedd4-2/Pax8/LC1 mice already after 
4 days induction. Western-blot analysis of total kidney lysates revealed 30% decrease in 
Nedd4-2 protein levels after 4 days induction, 80% decrease after 7 days and 90% decrease 
after 11 days, compared to non-induced Nedd4-2/Pax8/LC1 mice. Daily urine volume and 
absolute urinary sodium excretion were decreased in Dox-treated mutants after 4 and 7 
days of induction, and reached significance after 11 days, when compared to non-induced 
Nedd4-2/Pax8/LC1 mice. In conclusion, we were able to inactivate Nedd4-2 in renal tubules 
of adult mice. Renal Nedd4-2 inactivation led to increased sodium reabsorption, likewise 
via ENaC over-activation. We will use the inducible Nedd4-2/Pax8/LC1 knockout mice 
to characterize functionally and biochemically the relation between renal Nedd4-2 and 
sodium transport systems like ENaC and NCC.
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Oxidative Stress and Increased Propensity To Develop Fibrosis in Proximal 
Tubule Cells Lacking ClC-5  S. Terryn, K. Parreira, O. Devuyst.  Nephrology, 
UCL, Brussels, Belgium.


The functional loss of the chloride-proton exchanger ClC-5 in patients with Dent’s 
disease is characterized by a defective endocytosis of ultrafiltrated proteins by proximal 
tubule cells (PTC). Recently, we showed that loss of ClC-5 in knock-out (KO) mouse 
is associated with an increased level of intracellular reactive oxygen species (ROS) and 
upregulation of type 3 carbonic anhydrase (CA3) in PTC. With aging, ClC-5 KO mice 
show a propensity to develop interstitial fibrosis, with increased transforming growth 
factor β (TGFβ) levels.


To investigate the link between ClC-5 function, renal fibrosis and a potential role of 
epithelial-mesenchymal transition (EMT), we developed a primary culture of polarized PTC 
from ClC-5 wild-type (WT) and KO mice. WT PTC showed receptor-mediated endocytosis 
indicated by a saturable uptake of albumin that could be blocked by metabolic inhibition 
and by competitive inhibitors of the multi-ligand receptors megalin and cubilin (excess 
of albumin and transferrin, respectively). The uptake of albumin was decreased by 60% 
in ClC-5 KO PTC, reflecting the phenotype of Dent’s disease. qPCR analysis showed an 
increased expression of CA3 in ClC-5 KO PTC, while no difference was observed for 
EMT-related genes. However, exposure of primary ClC-5 PTC to TGFβ (5ng/ml for 24h) 
induced a higher expression of EMT-related genes in KO as compared to WT. To investigate 
the role of upregulated CA3, we analyzed the response of primary PTC from CA3 WT and 
KO mice to oxidative stress. Exposure to 0.5mM H2O2 induced CA3 mRNA after 3h in 
WT PTC. Antioxidant enzymes, HO-1 and catalase, were also upregulated, but to a larger 
extent in CA3 KO vs. WT PTC. Exposure of PTC to H2O2 up to 12h resulted in increased 
apoptosis, with significantly more AnnexinV-positive cells in CA3 KO.


These data show that primary PTC faithfully reflect the phenotype of ClC-5 KO mice. 
The ClC-5 KO PTC show an increased response to TGFb, driving EMT-related gene 
expression, and an increased level of ROS that upregulates the cytoprotective CA3. These 
results substantiate the link between PT dysfunction, defective endocytosis, oxidative stress 
and excessive response to TGFβ.
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Sodium Retention and Volume Expansion in Kcnmb4-/- Mice Fed a High 
K+ Diet  P. Richard Grimm, J. David Holtzclaw, Debra L. Irsik, Steven C. 
Sansom.  Cellular and Integrative Physiology, University of Nebraska Medical 
Center, Omaha, NE.


Consumption of a K rich diet results in an increased ratio of K secretion to Na 
absorption in the distal nephron. Large, calcium-activated K channels (BK) are expressed 
in principal and intercalated cells (PCs and ICs) of the connecting tubule (CNT). The PCs 
of this segment play a role in fine tuning salt and water balance due to their sensitivity 
to many hormones and paracrine factors (nitric oxide (NO) and ATP) and the favorable 
electrochemical gradients established by high levels of Na-K-ATPase expression. BK in the 
ICs are a complex of pore-forming α and accessory β4 subunits (BKα/β4). However, the 
physiological function of BKα/β4 in ICs has not been established. The goal of this study 
was to determine if mice having the β4 subunit (gene Kcnmb4) knocked out (Kcnmb4-/-) 
have altered renal salt clearance when fed a K-rich diet (5% K) for 10 days. Under control 
diet conditions (0.6% K) no difference were detected between WT and Kcnmb4-/-. However, 
when Kcnmb4-/- consumed the K-rich diet they became volume expanded as determined by 
Hct and weight change (Hct - 45.7 ± 0.4% WT vs 35.4 ± 0.4% Kcnmb4-/-; weight change 
- 0.42 ± 0.03g WT vs 5.2 ± 0.2g Kcnmb4-/-). Kcnmb4-/- also had significantly lower urine 
output (180 ± 7µl/hour vs 206 ± 6µl/hour), UKV (2061 ± 32µmol/day vs 3265 ± 28µmol/
day), UNaV (188 ± 7µmol/day vs 433 ± 13µmol/day), FEK (93.5 ± 3.2% vs 162.4 ± 2.9%), 
and FENa (0.29 ± 0.03% vs 0.66 ± 0.02%) compared to WT despite having similar aldosterone 
levels and food and water consumption. Therefore, when consuming a K rich diet, the 
FEK per fraction of Na absorbed was reduced dramatically in Kcnmb4-/-. The inability of 
Kcnmb4-/- to minimize Na absorption lead to Na and volume retention, suggesting BKα/
β4 channels of ICs play a role in increasing the amount of K secreted while minimizing 
the quantity of Na absorbed in mammals on a high K diet. However, it is unlikely that the 
ICs of the CNT are directly responsible for the increased Na reabsorption due to their low 
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Na-K-ATPase expression. It is possible that ICs release paracrine factors such as NO or 
ATP that influence Na reabsorption and K secretion in neighboring PCs.
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Effect of Potassium Repletion on the Expression of Sodium Transporters 
in Salt-Sensitive Hypertensive Rats Induced by Uninephrectomy  Ji Yong 
Jung,1 Eun Sook Jung,1 Yun Kyu Oh,2 Ki Young Na,3 Sejoong Kim,4 Hye Ryoun 
Jang,5 Jin Suk Han,1 Kwon Wook Joo.1  1Department of Internal Medicine, 
Seoul National University Hospital, Seoul, Korea; 2Boramae Hospital, Seoul, 
Korea; 3Seoul National University Bundang Hospital, Sungnam, Korea; 4Gachon 
University of Medicine and Science, Incheon, Korea; 5Kidney Research Institute, 
Seoul National University, Seoul, Korea.


Dietary potassium is an important modulator of systemic blood pressure. The purpose 
of this study was to determine whether dietary potassium is associated with an altered 
abundance of major renal sodium transporters that may contribute to the modulation of 
systemic blood pressure.


Uninephrectomy (uNx) was performed in male SD rats to induce salt-sensitive 
hypertension (SSH) model, and they were fed a normal-salt diet (0.3% NaCl) for 4 wks. 
Thereafter, the rats were fed a high-salt (HS) diet (3% NaCl) for the entire experimental 
period. The potassium repleted (HS+KCL) group was given a mixed solution of 1% KCl 
as a substitute for drinking water. The expressions of major renal sodium transporters 
and mRNA of WNK kinases were determined by semi-quantitative immunoblotting and 
real-time PCR.


In the HS+KCL group, the urine flow rate was increased and daily sodium balance was 
negative. The systolic BP of the HS+KCL group was lower than the HS group (140.3 ± 2.97 
vs. 150.9 ± 4.04 mmHg at 1 wk, P<0.05; 180.3 ± 1.76 vs. 207.7 ± 6.21 mmHg at 3 wk, 
P<0.01). Protein abundances of NCC, ENaC-γ, and NHE3 were decreased in the HS+KCL 
group (49, 33, and 21% of the HS group at 1 wk, P<0.05; 16, 10, and 7% of HS group at 3 
wk, P<0.05). WNK4 mRNA expression was increased in the HS+KCL group (1.4-fold at 
1 wk, P<0.05; 1.9-fold at 3 wk, P<0.05). The full-length WNK1 / kidney specific WNK1 
ratio was decreased in the HS+KCL group (0.6-fold at 1 wk, P<0.05; 0.6-fold at 3 wk).


We demonstrated a BP lowering effect of dietary potassium supplementation in uNx-
SSH rats associated with increased sodium excretion. Adaptive alterations of NCC, ENaC-γ, 
and NHE3 may partly play a role in the BP lowering effect of dietary potassium. The WNK 
kinases pathway may be involved in the altered expression of NCC.
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Nephron-Specific Gene Targeting of αENaC in Adulthood Leads to a 
Severe PHA Type1 Phenotype  Romain Perrier,1 Robert Koesters,2 Bernard C. 
Rossier,1 Edith Hummler.1  1Dpt of Pharmacology and Toxicology, University 
of Lausanne, Lausanne, Switzerland; 2Institute of Human Genetics, University 
of Heidelberg, Heidelberg, Germany.


The Epithelial Na+ Channel (ENaC) composed of three subunits (α,β and γ) is expressed 
at the apical membrane of lung and renal epithelia. In the kidney, ENaC is expressed in the 
Aldosterone Sensitive Distal Nephron (ASDN) where it controls sodium balance, blood 
volume and blood pressure. Mice with ubiquitous and constitutive gene inactivation of 
αENaC die within 48 hours from lung alveolar fluid clearance failure and from a severe 
renal salt-loosing syndrome (PHA Type 1). The consequences of total deletion of αENaC 
in the kidney cannot be observed at adulthood. The aim of the present work was to induce 
acutely a complete knockout of αENaC in ASDN of adult animals. Thus we crossed a double 
transgenic mouse (Pax8-rtTA/LC1) which expresses the reverse tetracycline transactivator 
under the control of a Pax8 promoter (expressed along along the entire nephron) and Cre 
recombinase under the control of a tetracycline response element (Traykova-Brauch M. et 
al., Nat. Med., 2008) with the floxed Scnn1a mouse (Hummler E. et al., Genesis, 2002). 
After six days of doxycycline treatment, triple transgenic mice (KO) showed evidence of 
αENaC gene deletion in the kidney but not in lung, liver, colon or thyroid. Under standard 
salt diet, 4 week -old KO mice presented a significant decreased αENaC mRNA transcript 
level in whole kidney (-80%; n=5, p<0.05) but not in lung. KO mice kept loosing their 
body weight, whereas wild type mice continued to gain weight (KO: -17±3%; control: 
+16±2%; n=5; p< 0.05). This was associated with an increase in daily urinary cumulative 
Na+ loss, a severe hyponatremia (KO: 127±2 mM; Control: 147±1 mM; p<0.05) and a 
life-threatening hyperkalemia (KO: 10.4±0.7 mM; control: 5.3±0.1 mM; p<0.05). Our 
data clearly demonstrate that acute downregulation of αENaC mRNA expression levels in 
adult kidney leads to a severe PHA Type 1 phenotype. Therefore, ENaC-mediated sodium 
reabsorption in the nephron plays a critical role in daily Na+/K+ balance of adult animals 
kept on standard salt diet and fluid intake, and with normal ENaC expression in the lung.
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Voltage Operated Na+ Channel 1.1 (NaV1.1) Is Expressed in Collecting 
Duct  Whaseon Lee-Kwon, Sun Woo Lim, Zhong Zhang, H. Moo Kwon, 
Thomas L. Pallone.  Medicine, University of Maryland, School of Medicine, 
Baltimore, MD.


Using PCR with degenerate primers, we previously demonstrated a tetrodotoxin 
(TTX) sensitive, voltage gated Na+ channel, NaV1.3, in the renal vasculature. Using a 
similar approach, we have now identified NaV1.1 in the collecting duct (CD). We designed 


degenerate primers spanning exons 7 through 9 of TTX sensitive NaV isoforms and 
performed RT-PCR in isolated permeabilized CD. PCR products, cloned into pCR2.1-TOPO 
vector, yielded a 301 bp segment the sequence of which is consistent with NaV1.1. Western 
blot analysis of kidney lysates revealed that NaV1.1 is expressed in cortex, outer medulla 
(OM) and inner medulla (IM), with heaviest expression in the IM. Immunostaining of hand 
dissected CD for NaV1.1 and aquaporin 2 revealed expression of NaV1.1 in both intercalated 
and principal cells. Similar results were observed in immunostained tissue sections. NaV1.1 
possesses calmodulin (CaM) and EF hand binding motifs on the C- and N- termini, 
respectively. Based on this we examined calmodulin (CaM) expression and CaM binding 
to the C-terminus of NaV1.1. The interaction between CaM and C-terminal NaV1.1 was 
verified by both in vitro glutathione S-transferase pull-down and co-immunoprecipitation 
of NaV1.1 with CaM from kidney lysates. Binding of CaM to GST-C-terminal NaV1.1 
was Ca2+ independent. Finally, application of the NaV activator, veratridine, induced TTX 
sensitive cytoplasmic Ca2+ ([Ca2+]CYT) elevation in isolated OMCDs. We conclude that TTX 
sensitive NaV1.1 is expressed in CD and that its activation can lead to [Ca2+]CYT elevation, 
presumably through Na+ / Ca2+ exchange.
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Sirtuin 1 (Sirt1) Interacts with and Modulates Disruptor of Telomeric 
Silencing-1 (Dot1) Activity To Regulate α-ENaC Transcription  Dongyu 
Zhang, Shiyu Li, Pedro Cruz, Bruce C. Kone.  Nephrology, Hypertension and 
Renal Transplantation, University of Florida College of Medicine, Gainesville, 
FL.


ENaC is a key mediator of renal tubular Na+ absorption. Sirt1 is a protein deacetylase 
that regulates transcription, apoptosis and stress resistance, and is implicated in aging, 
diabetes, and vascular disease. We recently reported that a complex containing the histone 
H3K79 methyltransferase Dot1 associates with and represses the α-ENaC promoter in 
mIMCD3 cells, and that aldosterone acts to disrupt this complex and its inhibitory effects 
(J Clin Invest 117:773-783, 2007). In yeast, Dot1 functionally interacts with the homolog 
of Sirt1 to mediate gene silencing. We hypothesized that Sirt1 participates in chromatin 
modifications important for the Dot1-mediated repression of α-ENaC gene transcription 
in mIMCD3 cells. Sirt1 overexpression inhibited basal α-ENaC mRNA expression 
and α-ENaC promoter activity, but surprisingly, in a deacetylase-independent manner. 
The inhibitory effect of Sirt1 was mapped to its N-terminal domain. Conversely, Sirt1 
knockdown enhanced α-ENaC mRNA levels and α-ENaC promoter activity, and inhibited 
global H3K79 methylation, particularly H3K79 trimethylation, in chromatin at the α-ENaC 
promoter. Sirt1 and Dot1 co-immunoprecipitated from mIMCD3 cells and colocalized in the 
nucleus. Sirt1 immunoprecipitated from chromatin associated with regions of the α-ENaC 
promoter known to associate with Dot1. Aldosterone inhibited Sirt1 association at two of 
these regions, as well as Sirt1 mRNA expression, in a coordinate manner with induction 
of α-ENaC transcription. Overexpressed Sirt1 inhibited aldosterone induction of α-ENaC 
independent of effects on mineralocorticoid receptor trans-activation. We conclude that 
Sirt1 functionally and physically interacts with Dot1 to support the distributive activity of 
Dot1 on H3K79 methylation, and thereby represses basal α-ENaC transcription in mIMCD3 
cells. Since no demethylase specific for H3K79 has yet been identified, the Sirt1 interaction 
may modulate Dot1’s effects on chromatin. Our finding of a deacetylase-independent action 
of Sirt1 should stimulate the search for novel Sirt1 functions and targets.


Disclosure of Financial Relationships: nothing to disclose


F-PO1178


The Pendrin Gene, PDS, Is Transcriptionally Regulated by the Intestinal 
Natriuretic Peptide Uroguanylin  Julia Rozenfeld,1 Osnat Tal,1 Lior Adler,1 
Edna Efrati,1 Andrew Stewart,2 Stephen Carrithers,3 Seth Alper,2 Israel 
Zelikovic.1  1Dept Physiol & Biophysics, Faculty of Medicine, Technion, Haifa, 
Israel; 2Dept Medicine, Beth Israel Deaconess Med Ctr, Boston, MA; 3Sequela, 
Inc, Pewee Valley, KY.


Pendrin (SLC26A4), a Cl-/HCO3
- exchanger, encoded by the gene PDS and expressed 


in the cortical collecting duct, is essential for bicarbonate secretion and is also involved 
in NaCl balance and blood pressure regulation in the mouse. Uroguanylin (UGN), a low 
molecular weight peptide produced in the intestine in response to oral salt load, functions 
in the kidney as “intestinal natriuretic hormone”. The exact modes of action of UGN in 
the renal tubule remain poorly understood.


We aimed to investigate whether UGN exerts its effect on electrolyte homeostasis 
partly by modulating the activity of pendrin.


Real time-PCR analysis of human embryonic kidney (HEK293) cells exposed to UGN 
(1µM) for 24 hrs showed a decrease in endogenous pendrin mRNA levels compared to 
control cells.


Adult mice received UGN (20U) or vehicle intravenously. Two or 24hrs later, kidneys 
were harvested for pendrin mRNA quantification (real time PCR) and pendrin protein 
visualization (immunofluorescence). At 24 hrs, UGN- injected animals displayed a decrease 
in pendrin mRNA and protein expression in renal tubules.


The effect of UGN on the human PDS (hPDS) promoter was examined. Luciferase 
reporter plasmids containing different length fragments of this promoter were transfected 
into HEK293 cells. Exposure of cells to UGN (1µM) decreased hPDS promoter activity 
compared to activity in control cells. Furthermore, the findings provided evidence for the 
presence of a hypothetical UGN response element within the 96bp region between -1140bp 
and -1044bp on the hPDS promoter. This region overlaps with the previously demonstrated 
hypothetical pH response element, but is distinct from the proposed aldosterone response 
element.
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In conclusion, UGN inhibits pendrin expression at the transcriptional level in vitro 
and in vivo. Characterization of the UGN response element on the PDS promoter and 
its possible role in extracellular fluid homeostasis and blood-pressure regulation awaits 
future studies.
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ATP Activates BK Channel Dependent Potassium Efflux in Intercalated 
Cells  J. David Holtzclaw, P. Richard Grimm, Steven C. Sansom.  Cellular and 
Integrative Physiology, University of Nebraska Medical Center, Omaha, NE.


Purinergic signaling plays a role in Na and K transport in the distal nephron. 
Furthermore, luminal nucleotide-triggered K secretion in mouse distal colon was decreased 
in mice lacking the large conductance, Ca-activated K channel (BK), or inhibited by 
iberiotoxin, a specific inhibitor of the BK channel. Therefore, we hypothesized that 
purinergic signaling has a role in K efflux in the distal nephron by activating the BK channel. 
Using MDCK subclones C7 (principal), and C11 (intercalated) cells, we examined the effects 
of ATP on K efflux. The C11 cells contained phenotypic properties similar to intercalated 
cells described in the mouse in vivo such as the BK-α and BK-β4 subunits and the absence 
of a central cilium. Addition of exogenous ATP (10 µM) produced significant K efflux in 
C11, but not C7 cells. The K efflux was inhibited by 300 µM suramin, consistent with P2 
receptor dependent signaling. Furthermore, the K efflux was inhibited by 1 µM paxalline, 
a specific inhibitor of BK, and siRNA for the BK-β4 subunit, suggesting a BK-β4 subunit 
dependent K efflux. As determined by fura-2 ratiometry, the addition of 10 µM ATP led to 
a significant increase in intracellular Ca in C11 cells. This effect was significantly reduced 
in the absence of extracellular Ca or the presence of 300 µM suramin, suggesting Ca 
release from both intracellular and extracellular sources. Flow rates producing shear stress 
of 10 dynes/cm2 caused K efflux in C11 cells, which was inhibited by 300 µM suramin, 
suggesting that flow-induced K efflux is dependent on purinergic signaling. Finally, we 
measured intracellular and secreted ATP in C7 and C11 cells. Under static conditions, 
C11 cells contained 43% more ATP than C7 cells. In response to 10 dynes/cm2, C11 cells 
secreted 46% more ATP than C7 cells. These results suggest the presence of an autocrine 
pathway in intercalated cells in which shear stress causes the release of ATP which activates 
BK-α/β4 channels and releases K.
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The δ-Subunit Alters the Response of the Epithelial Sodium Channel 
(ENaC) to Chymotrypsin and to an Inhibitory 13-mer Peptide  Silke 
Haerteis, Robert Rauh, Bettina Krueger, Christoph Korbmacher.  Institut fuer 
Zellulaere und Molekulare Physiologie, Univ. Erlangen-Nuernberg, Erlangen, 
Germany.


An appropriate regulation of the epithelial sodium channel (ENaC) in the distal nephron 
is critically important for the maintenance of body Na+ balance. Proteases contribute to 
the activation of the heterotrimeric αβγ-ENaC in a complex manner by cleaving specific 
sites in the extracellular loop of its α- and γ-subunit of ENaC. The release of inhibitory 
peptide sequences is thought to contribute to this effect. In humans an additional δ-subunit 
(δ-hENaC) exists, but little is known about its functional properties and physiological role. 
In particular, it is not yet known whether the δ-subunit is proteolytically processed and 
whether δβγ-ENaC can be activated by extracellular proteases. Therefore, in the present 
study we investigated the effect of chymotrypsin on the amiloride-sensitive ENaC whole-cell 
current (∆Iami) of Xenopus laevis oocytes heterologously expressing αβγ- or δβγ-hENaC. 
We demonstrated that exposure to chymotrypsin can activate δβγ-hENaC. However, the 
relative stimulatory effect of chymotrypsin on ∆Iami was smaller in δβγ-hENaC expressing 
oocytes than that in αβγ-hENaC expressing oocytes. This is consistent with our previous 
finding that the average baseline open probability of δβγ-hENaC is higher than that of αβγ-
hENaC (Haerteis et al., J Am Soc Nephrol, 19: 2008, 585A). Activation of δβγ-hENaC by 
chymotrypsin is associated with the appearance of a δ-hENaC cleavage product at the cell 
surface. However, the δ-subunit is not sufficient to mediate proteolytic channel activation 
but requires the presence of the γ-subunit. We also tested the effect of an inhibitory 13-mer 
peptide (LRGTLPHPLQRLR) corresponding to a region within the extracellular loop of 
human α-ENaC. Interestingly, this 13-mer peptide inhibited ENaC whole-cell currents in 
oocytes expressing αβγ-hENaC but not in those expressing δβγ-hENaC. In conclusion, 
our findings indicate that replacing the α-subunit by the δ-subunit has profound effects on 
ENaC function and its regulation by proteases.
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Voltage-Dependent Inhibition by Intracellular Na+ of ENaC with Mutation 
of the Conserved HG Motif Underlies the PHA-1 Phenotype  Volodymyr 
Kucher, Nina Boiko, Oleh Pochynyuk, James D. Stockand.  Physiology, Univ. 
TX HSC, San Antonio, TX.


ENaC is a non-voltage-gated, non-inactivating ion channel in the ENaC/Deg 
superfamily. All members of the ENaC/Deg superfamily contain an absolutely conserved 
HG motif in their NH2-terminus. Mutation of this Gly in ENaC decreases channel activity 
and causes PHA type 1 and associated renal salt wasting in humans. Here we test the role 
of this conserved motif to ENaC function focusing on channel gating. Targeted substitution 
of either His or Gly dramatically decreases ENaC Po by reducing mean open time. Mutation 
causes marked voltage-dependence with channel Po increasing at hyperpolarizing potentials 


but being lower at all potentials compared to wild type channels, which were insensitive to 
voltage. Macroscopic whole-cell currents for mutant channels showed transient activation 
and deactivation associated with hyperpolarization and depolarization, respectively. 
Mutation was associated with increased sensitivity to intracellular [Na+] with decreases 
in intracellular [Na+] relaxing voltage-sensitivity causing rightward shift of the voltage-
dependence towards more depolarizing potentials. These properties of mutant ENaC 
suggest a mechanism involving pore block by intracellular Na+ or an allosteric effect of 
intracellular Na+. We recently reported that targeted substitution of the Trp at the base of TM1 
in ENaC, which is conserved in all ENaC/Deg channels, also unmasks voltage-sensitivity 
involving an identical mechanism. Interactions between transmembrane Trp and cytosolic 
His residues form a ring-like structure in the intracellular vestibule of M2 proton channels 
that stabilizes the pore. Perturbation of this structure is involved in M2 channel gating. 
We hypothesize that ENaC/Deg channels may contain a similar ring-like structure inside 
the mouth of the channel involved in gating where the conserved Trp in TM1 interacts 
with the cytosolic HG motif to stabilize the pore. Disruption of this structure then would 
destabilize the pore to increase sensitivity to intracellular Na+ with voltage affecting Na+ 
block or binding in the destabilized state, thus, providing a potential molecular mechanism 
for PHA-1 mutations of ENaC.
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Effect of Angiotensin II (AngII) on WNK-OSR1/SPAK-NCC Phosphorylation 
Cascade in Cultured mpkDCT Cells and In Vivo Mouse Kidney  Gulibaha 
Talati, Akihito Ohta, Tatemitsu Rai, Eisei Sohara, Eriko Ohta, Shotaro Naito, 
Sei Sasaki, Shinichi Uchida.  Department of Nephrology, Graduate School of 
Medical and Dental Sciences, Tokyo Medical and Dental University, Tokyo, 
Japan.


We recently identified using WNK4(D561A) knockin mice that WNK-OSR1/SPAK-
NaCl cotransporter (NCC) phosphorylation cascade is important for regulating NCC 
function in vivo. Phosphorylation of NCC was shown to be necessary for its functional 
activation and also important for its apical membrane localization. Previously, AngII 
infusion was reported to increase apical membrane expression of NCC in rats. Accordingly, 
we investigated in this study whether AngII was an upstream regulator for WNK-OSR1/
SPAK-NCC cascade in a cell culture system using mpkDCT cells and in vivo kidney. In 
mpkDCT cells, AngII (10-9∼10-7 M) dose-dependently increased the phosphorylation of 
OSR1 and NCC at 30 min after the addition of AngII, but the induction returned to the 
baseline 18 hours later. Similarly, infusion of AngII (5ng/g/min) to mice increased NCC 
phosphorylation in the kidney at 30 min and 2 hours after the injection, but returned to 
the baseline 24 hours later. Chronic administration of AngII for 5 days by using osmotic 
minipump (20ng/kg/min) also increased total and phosphorylated NCC in the mouse kidney. 
This increase was inhibited not only by angiontensin receptor1 blocker (varsartan, 3mg/kg/
day), but by aldosterone receptor blocker (eplerenone, 400mg/kg/day).


Thus, AngII was identified as an upstream regulator for WNK-OSR1/SPAK-NCC 
phosphorylation cascade. However, the effect may be transient due to the downregulation 
of AngII receptor, and the increased NCC phosphorylation in kidney by chronic treatment 
of AngII was not the direct effect of AngII to this cascade but was mediated by aldosterone 
action induced by AngII.
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Large-Scale Quantitative Phosphoproteomic Analysis of Rat Medullary 
Thick Ascending Limb Reveals NKCC2 Phosphorylation Sites Strongly 
Upregulated by cAMP-Inducing Hormones  D. W . W. Braucht, T. Pisitkun, L. 
Xie, C. -L. Chou, J. D. Hoffert, M. A. Knepper.  NHLBI, NIH, Bethesda, MD.


NaCl absorption in the medullary thick ascending limb (mTAL) is regulated by four 
hormones that increase cAMP levels, viz. vasopressin, PTH, calcitonin, and glucagon. We 
have carried out mass spectrometry-based quantitative phosphoproteomics to investigate 
the short-term (15 min) effect of a mixture of these hormones in mTAL suspensions from 
rat kidney. Preliminary studies confirmed the expected large increase in cAMP levels after 
exposure to the hormone mixture. Hormone-treated vs vehicle-treated mTAL suspensions 
were processed for phosphoproteomics by trypsin digestion followed by immobilized-metal 
affinity chromatography (IMAC) to enrich phosphopeptides. Relative quantification was 
carried out by label-free MS1 peak integration on an LTQ-Orbitrap LC-MS/MS system. 
Target-decoy analysis was used to limit false positive identifications to <2%. A total of 
1005 phosphopeptides were identified in 601 proteins. Among these phosphopeptides, 
445 could be quantified in each of three experiments, allowing statistical analysis. Most 
of the quantified phosphopeptides did not undergo a change in abundance. Among the sites 
found to undergo statistically significant increases in phosphorylation were Ser126 and 
Ser874 of the Na-K-2Cl cotransporter NKCC2 (fold increase: 4.92±0.25 and 3.25±0.63 
respectively), Ser552 of β-catenin (1.27±0.16 fold increase), and Ser499 of Rap1Gap 
(5.22±0.79 fold increase). The latter two increases were confirmed by immunoblotting with 
phospho-specific antibodies. Ser126 and Ser874 of NKCC2 are both contained in putative 
PKA motifs. When synthetic peptides corresponding to these two sites were incubated 
with purified PKA, both became phosphorylated. Two other known phosphorylation sites 
in NKCC2 (Thr96 and Thr101) were not unambiguously identified by mass spectrometry. 
These were successfully quantified by immunoblotting using the ‘R5’ antibody cross-
adsorbed with each of the two synthetic mono-phosphopeptides. Thr96 phosphorylation 
was found to be significantly increased (by 91±34%) while Thr101 phosphorylation was 
unchanged by the hormone mixture.
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A Phosphoinositide-Dependent “On-Off Switch” Regulates Na+/
H+Exchanger-1 (NHE1) Function in Renal Proximal Tubule Cells (PTC)  
Bassam G. Abu Jawdeh,1 Shenaz Khan,1 Sujata Lakhe-Reddy,1 Satya P. Yadav,2 
Jeffrey R. Schelling.1  1Case School of Medicine; 2CCF, Cleveland, OH.


Tubular atrophy caused by PTC apoptosis predicts CKD progression. The normally 
dormant NHE1 inhibits PTC apoptosis by Na+/H+ exchange-dependent regulatory volume 
increase and Na+/H+ exchange-independent PI-3 kinase (PI3K) and Akt activation. NHE1-
mediated Na+/H+ exchange requires PI(4,5)P2 (PIP2) binding to Arg/Lys-rich domains within 
the membrane proximal NHE1 cytosolic tail. We hypothesized that NHE1 is regulated by 
multiple, negatively charged plasma membrane inner leaflet phospholipids (PLs). Purified, 
renatured NHE1 cytosolic tail (cNHE1) peptide was incubated with plasma membrane 
PLs spotted on nitrocellulose membranes. Blotting with anti-NHE1 antibodies revealed 
cNHE1 binding to PI(3,4,5)P3 (PIP3)>PIP2=PI(3,4)P2=PI(3,5)P2>PI(mono)Ps>>phospha
tidylserine(PS)>>other PLs. Binding properties were determined with surface plasmon 
resonance by immobilizing cNHE1 on a sensor chip and flowing PIP2 and PIP3 vesicles 
(3% PIPn/68% phosphatidylcholine/29% PS) as analytes. PIP3 exhibited faster association 
and slower dissociation rates, and 10-fold greater binding affinity to cNHE1 (KD=15µM) 
compared to PIP2. To address PIP2 and PIP3 effects on NHE1 in vivo, LLC-PK1 cells were 
loaded with PIP2 or PIP3, which was verified in cells expressing GFP-tagged PLCδ or Akt 
pleckstrin homology domain probes, respectively. PIP2-loaded cells demonstrated a 107% 
increase in maximum NHE1-regulated Na+/H+ exchange, as determined by NH4Cl washout 
protocol, whereas PIP3-loaded cells revealed a 46% decrease. Incubation of LLC-PK1 
cells with PI3K inhibitors wortmannin or LY294002 caused increases in NHE1 activity, 
supporting the inhibitory role of PIP3 on NHE1 function. The data are consistent with a 
phosphoinositide on-off switch model, whereby NHE1 is regulated by toggling between low 
affinity interactions with PIP2 and PIP3. In response to apoptotic stress, PIP2 binds to and 
stimulates NHE1. Subsequent PI3K activation catalyzes formation of the more negatively 
charged PIP3, which simultaneously leads to Akt-stimulated cell survival and dampens Na+/
H+ exchange activity by competitively inhibiting PIP2 binding to cNHE1.
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Increased Renal Phosphodiesterase-5 (PDE5) Activity Mediates the Blunted 
Natriuretic Response to Nitric Oxide (NO) Donors in the Pregnant Rat  
Jennifer M. Sasser,1 Xi-Ping Ni,2 Michael H. Humphreys,2 Chris Baylis.1  
1Physiology and Functional Genomics, University of Florida, Gainesville, 
FL; 2Division of Nephrology, University of California San Francisco, San 
Francisco, CA.


Pregnancy is characterized by plasma volume expansion and renal sodium retention 
with loss of natriuretic response to ANP due to increased medullary PDE5. Here, we 
determined if natriuretic responses to NO are also blunted in pregnancy due to increased 
PDE5. Anesthetized 16-day pregnant (P) and virgin (V) rats were studied at baseline and 
during intrarenal infusion of the NO donor, spermine NONOate (2.54 nmol/min). In some 
animals intrarenal infusion of the PDE5 inhibitor sildenafil (SILD, 0.5 µg/min) was also 
given to determine if this would reverse the blunted response to NO in P. The right (non-
infused) kidney served as a control, and no changes were observed in any measures taken 
from the right kidney in any group. NONOate had no effect on blood pressure in V or P; 
however, the combination NONOate+SILD reduced BP from 97±5 to 89±3 mm Hg in P 
(p=0.01). Urine excretion rate (UV) was not changed in any group. NONOate increased 
inulin (GFR) and PAH (RPF) clearance, sodium excretion (UNaV) and fractional excretion 
of sodium (FENa) in V (Table, * p<0.05 vs non-infused right kidney) but had no effect in 
P. The natriuretic response to NONOate was restored in P when SILD was also infused, 
even though GFR and RPF were unchanged. In vitro, sodium nitroprusside (SNP, 10-4 
mol/L) stimulated cGMP accumulation from inner medullary collecting duct cells was 
blunted in cells from P (360±67 fmol/mg/10min) compared to cells from V (611±73 fmol/
mg/10min, p<0.05), and the response was restored with the PDE5 inhibitor DMPPO (10-7 
mol/L, V: 1052±36, P: 966±120 fmol/mg/10min). Therefore, increased intrarenal PDE5 
mediates the blunted natriuretic response to NO and may contribute to the physiological 
volume expansion during pregnancy.


GFR 
(% of baseline)


RPF 
(% of baseline)


UV 
(% of baseline)


UNaV 
(% of baseline)


FENa 
(% of baseline)


V (n=10) 118±11* 137±20* 108±15 188±29* 171±37*
P (n=7) 73±8 67±5 78±8 97±13 134±14
P+SILD (n=5) 102±5 99±10 101±11 181±11* 184±14*
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SGLT3: A Novel Glucose-Stimulated Sodium Transporter in the Kidney  
Niloofar Tabatabai,1 Rajendra Kothinti,2 Ivan Kamyshko,2 Amy Blodgett,2 
David Petering,2 Richard Roman.1  1Medicine, Medical College of Wisconsin, 
Milwaukee, WI; 2Chemistry, UW-Milwaukee, Milwaukee, WI.


We investigated expression and function of SGLT3 in human and mouse kidney cells. 
SGLT3 is homologous to sodium (Na)-glucose cotransporter, SGLT1. Human SGLT3 
(hSGLT3) expressed in oocytes did not transport glucose but in presence of glucose, 
facilitated Na influx. Deoxynojirimycin (DNJ) is an hSGLT3 agonist. We showed mRNA 
of SGLT3a and 3b are expressed in mouse kidney, and that exposure of primary cultures of 
mouse kidney cells (PMKC) to cadmium (Cd) inhibited glucose uptake, decreased mRNA 
level of SGLT1 and 2 but increased SGLT3a and 3b mRNA. Here, we used PMKC and 


human proximal tubule cell line, HK-2, to study SGLT3. RT-PCR and Western blot were 
performed to examine expression. Na uptake was performed by incubating cells with or 
without DNJ or glucose in Na or Na-free buffer, and phlorizin was used to inhibit SGLTs. 
Intracellular level of Na, [Na]i, was measured by fluorescence spectroscopy and quantitative 
microscopy. Glucose uptake was measured by fluorescence spectroscopy. Results show 
SGLT3 is expressed in HK-2 cells. The [Na]i in cells incubated in Na buffer were used as 
controls. The [Na]i in control PMKC and HK-2 cells were respectively 3.4 and 3.1 fold 
higher than in cells incubated with Na-free buffer showing specificity for Na. Na-glucose 
uptake decreased to 10% of controls in PMKC exposed to 5 µM Cd, but [Na]i increased 
by 1.9 fold than in controls, being consistent with induction of SGLT3. DNJ (50 µM) 
respectively increased [Na]i in PMKC and HK-2 cells by 1.5 and 3.7 fold than controls. 
Consistently, DNJ increased [Na]i in Cd-treated PMKC 2.9 fold higher than controls. 
Phlorizin (50 µM) inhibited DNJ-induced Na uptake by 50% in PMKC and in HK-2 cells 
supporting SGLT3 as mediator of DNJ effect. Exposure to 2 mM DNJ for 35 sec, increased 
[Na]i in HK-2 cells by 3.5 mM. Exposure of PMKC to 20 to 40 mM D-glucose, increased 
[Na]i 1.7 to 4 fold higher than controls while increased 8.3 to 14 fold than controls in Cd-
treated cells. L-glucose had no effect on [Na]i. We hypothesize that SGLT3 is a glucose-
stimulated Na transporter in proximal tubule.
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AF17 Competes with AF9 for Binding to Dot1a and Upregulates 
Transcription of Epithelial Na+ Channel α (ENaCα)  Wenzheng Zhang,1 
Mary Rose Reisenauer,1 Le Huang,1 Qiaoling Zhou,2 Bruce C. Kone,3 Andrew 
P. Morris,1 Gene D. LeSage.4  1Department of Internal Medicine, University 
of Texas Health Science Center at Houston, Houston, TX; 2Department of 
Internal Medicine, Xiangya Hospital, Central South University, Changsha, 
Hunan, China; 3Departments of Medicine, Biochemistry and Molecular Biology, 
University of Florida College of Medicine, Gainesville, FL; 4Department 
of Internal Medicine, College of Medicine, East Tennessee State University, 
Johnson City, TN.


We previously reported that Dot1a interacts with AF9 and represses ENaCα 
transcription. Aldosterone relieves this repression by downregulating the complex through 
various mechanisms. The present study was designed to determine whether additional 
proteins regulate the Dot1a-AF9 complex and ENaCα transcription in mIMCD3 and M1 
collecting duct cells. A yeast two-hybrid screen of a GAL4-BD-tagged kidney cDNA library 
identified AF17 as a Dot1a binding partner. The interaction was confirmed by mammalian 
two-hybrid, GST pulldown, co-immunoprecipitation, and co-localization assays. AF17 
competed with AF9 to bind the same domain of Dot1a in GST pulldown and mammalian 
two-hybrid assays. Overexpression of AF17 caused redistribution of Dot1a from the nucleus 
to the cytoplasm, decreased histone H3 K79 methylation in bulk histones, impaired the 
Dot1a-AF9 interaction at the ENaCα promoter, and reduced the association of Dot1a and 
thus H3 K79 methylation with the promoter, leading to upregulation of ENaCα transcription 
and ENaC activity (as measured by benzamil-sensitive intracellular Na+ concentration or 
equivalent short circuit current) in mIMCD3 and M1 cells. The nuclear export inhibitor 
leptomycin B blocked the effect of AF17 overexpression on H3 K79 hypomethylation 
in bulk histones, but not at the ENaCα promoter. RNAi-mediated knockdown of AF17 
yielded nuclear enrichment of Dot1a and histone H3 K79 hypermethylation in bulk histones. 
Therefore, AF17 competes with AF9 to bind Dot1a, decreases Dot1a nuclear expression, 
presumably by facilitating its nuclear export, and relieves Dot1a-AF9-mediated ENaCα 
repression.
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The Shaker-Like Potassium Channel Kv1.1 Is Regulated by Dietary 
Magnesium Content  Pedro San Cristobal, Annemiete W. van der Kemp, Henrik 
Dimke, Joost G. Hoenderop, Rene R. Bindels.  Department of Physiology, 
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.


The kidney is an important regulator of body Mg2+ balance, each day ∼2400 mgs of 
Mg2+ are filtered, reclaiming approximately 95 % via passive and active transport processes 
throughout the nephron, keeping serum levels within the normal range. The distal convoluted 
tubule (DCT) is the major site of active transcellular Mg2+ reabsorption. In DCT, uptake of 
Mg2+ from the luminal fluid is likely mediated via Transient Receptor Potential Melastatin 6 
(TRPM6). Recently, Kv1.1 has emerged as a novel factor in the regulation of systemic Mg2+ 
balance. The Kv1.1 channel is likely involved in establishing a favorable luminal membrane 
potential to drive Mg2+ transport into the DCT via TRPM6. Given the important role of 
Kv1.1 in maintaining systemic Mg2+ balance, we investigated whether changes in dietary 
Mg2+ content could change Kv1.1 renal abundance. Mice were fed in different diets: with 
low (0.005 %w/w), normal (0.19 %w/w), or high (0.48 %w/w) Mg2+ content for 10 days. 
At the end of the experimental period, mice were housed for 24 hrs in metabolic cages, 
for determination of urinary excretions of Mg2+. Upon sacrifice, serum and kidneys were 
collected. The mice exposed to a low Mg2+ diet develop hypomagnesemia (0.58 mM vs 1.64 
mM, P<0.05) as compared to mice on a normal diet. Mice on a low Mg2+ diet also had 10 
times lower Mg2+ excretion in 24 hrs compared with the normal diet. Subsequently, the effect 
of dietary Mg2+ content on renal expression of Kv1.1 mRNA was studied by real time PCR. 
Dietary Mg2+ content inversely correlated with renal Kv1.1mRNA levels Mice receiving a 
low Mg2+ diet showed a significant upregulation of Kv 1.1 compared to normal diet (7.5 ± 
0.9 fold, P < 0.05). Mice that received the enriched Mg2+ diet did not show a difference in 
Kv1.1 mRNA expression compared to the control diet (0.89 ± 0.60, P>0.05). We conclude 
that Kv1.1 is a main regulator of the membrane potential in the DCT, increasing channel 
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density during conditions of low dietary Mg2+ and may aid in further enhancing renal Mg2+ 
reabsorption via TRPM6 in an effort to normalize serum Mg2+ concentrations.
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The Mammalian Target of Rapamycin Complex-2 Modulates SGK1 
Phosphorylation and ENaC-Dependent Na+ Transport  Ming Lu, Jian Wang, 
Harlan Ives, David Pearce.  Department of Medicine, UC San Francisco, San 
Francisco, CA.


The serum- and glucocorticoid-induced kinase 1 (SGK1) plays a central role in sodium 
balance and blood pressure regulation. It is under dual control: its expression levels are 
mediated by aldosterone activity through the mineralocorticoid receptor, while its activity is 
controlled by phosphorylation. Despite evidence of regulation of SGK1 phosphorylation and 
activation by the mammalian target of rapamycin (mTOR) kinase, the mechanism underlying 
mTOR-mediated control of SGK1 remains unclear. Conflicting reports show modulation of 
SGK1 by either the raptor-containing mTOR complex 1 (mTORC1) or the rictor-containing 
mTOR complex 2 (mTORC2). The present study was designed to investigate which mTOR 
complex was involved in the phosphorylation of SGK1 and ENaC-dependent Na+ transport 
in renal epithelial cells. By using a specific inhibitor of mTOR, we observed reduction in 
SGK1 phosphorylation and amiloride-sensitive Na+ current. In contrast, rapamycin treatment 
showed minimum effect on the phosphorylation of SGK1 and ENaC-dependent Na+ 
transport, suggesting involvement of mTORC2. Furthermore, shRNA-mediated knockdown 
of the expression of rictor inhibited both SGK1 phosphorylation and amiloride-sensitive 
Na+ current. In contrast, the phosphorylation of SGK1 and ENaC-dependent Na+ transport 
in renal epithelial cells remained unchanged upon knockdown of the expression of raptor. 
We conclude that mTORC2, but not mTORC1, modulates ENaC-dependent Na+ transport 
in renal epithelial cells through SGK1 activation.
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Effect of Serine Proteases on Transepithelial Permeability in Cortical 
Collecting Duct Cells  Z. Feng,2 K. S. Hering-Smith,1,2,3 L. Lee Hamm.1,2,3  
1Medicine, Tulane U, New Orleans, LA; 2Physiology, Tulane U, New Orleans, 
LA; 3SLVHCS, New Orleans, LA.


Proteolytic enzymes such as furin and prostasin have been shown to activate epithelial 
Na channels (ENaC). Inhibition of apical serine proteases with aprotinin (Apr) decreases 
Na current (Ieq), and subsequent application of the protease trypsin (tryp) increases Ieq. 
However, transepithelial resistance (Rte) in M-1 cortical collecting duct cells also decreases 
with Apr and increases with subsequent tryp; Rte effects are opposite to those expected 
with inhibition and activation respectively of ENaC. Therefore the present studies directly 
addressed whether proteolytic enzymes have effects on Rte and transepithelial permeability. 
Transepithelial voltage (Vte) and Rte were measured and Ieq calculated in M-1 cells on 
permeable supports. Tryp had no effect on Rte in untreated M-1 cells unless endogenous 
proteases had been inhibited with Apr. In contrast, Rte did increase with either tryp or 
exogenous prostasin in M-1 cells in which endogenous prostasin had been knocked down 
with miRNAs. Since Apr has effects on both Ieq and Rte, other experiments were performed 
to determine if effects on Rte required active Na transport. M-1 cells were treated with 
basolateral ouabain or apical amiloride (in the latter case after apical Apr) to inhibit Ieq. 
Subsequent addition of tryp increased Rte in both cases even in absence of transport. These 
effects demonstrate that effects on Na transport and Rte are independent. Recent studies have 
demonstrated that proteases activate ENaC at least in part by release of inhibitory peptides 
from α and gamma subunits. To determine whether the inhibitory peptides are involved in 
the effects on Rte, inhibitory peptides from α and gamma subunits were applied to the apical 
membranes of M-1 cells. Ieq, but not Rte, decreased abruptly with either peptide; however 
subsequent Apr inhibited Rte just as in cells untreated with inhibitory peptides. These 
results demonstrate that proteolytic enzymes including endogenous prostasin have effects 
on transepithelial resistance, probably reflecting paracellular permeability, independent of 
the effects on Na channels and Na transport.
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Drosophila Slc26a5 Functions as a Cl-/Oxalate Exchanger Similar to 
Mammalian Slc26a6  Taku Hirata,1 Akira Kato,1,2 Pablo Cabrero,3 Min-Hwang 
Chang,1 Julian A. T. Dow,3 Michael F. Romero.1  1Physiology & Biomedical 
Engineering, Mayo Clinic, Rochester, MN; 2Biological Sciences, Tokyo Institute 
of Technology, Yokohama, Japan; 3Biomedical and Life Sciences, University of 
Glasgow, Glasgow, United Kingdom.


The solute carrier 26 (SLC26) transporters are anion transporters with diverse substrate 
specificity. They are expressed mainly in epithelia and play a central role in secretion and 
absorption of anions such as chloride, oxalate (ox2-), sulfate (SO4


2-), bicarbonate (HCO3
-), 


iodide, formate and hydroxyl. In mammals the Slc26a6 protein is expressed in kidney and 
gut epithelia, and mediates electrogenic Cl-/ox2-, Cl-/nHCO3


-, Cl-/SO4
2- exchange. Slc26a6 


seems to be the dominant Cl-/ox2- exchanger of the proximal tubule brush border and small 
intestine as the Slc26a6 knockout mice show nephrolithiasis (Ca-oxalate kidney stones). 
Recently, chicken and zebrafish prestin were shown to mediate electrogenic Cl-/ox2- and 
Cl-/SO4


2- exchange rather than being an auditory sensor. We have cloned and localized the 
Drosophila melanogaster Slc26a5 (dPrestin). This dPrestin mRNA is expressed heavily 
in the gut (adult and larva) and Malpighian tubules (“kidney”), and the dPrestin protein 


mediates electrogenic Cl-/ox2-, and Cl-/SO4
2- as previously shown for chicken and zebrafish 


Slc26a5. Furthermore dPrestin also can mediate electrogenic Cl-/nHCO3
- exchange. Thus, 


it appears that dPrestin is associated with gut and “renal” ox2-, SO4
2- and HCO3


- transport 
in Drosophila as observed with mammalian Slc26a6. These results lead us to speculate 
that Drosophila will be an important genetic model to study the factors regulating and 
competing with ox2- transport, and that it should be possible to develop a Drosophila 
model of kidney stones.
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Salt-Loading and Ouabain Mediate Different Endocytosis of Na/K-ATPase 
and NHE3 in Dahl Salt-Sensitive and Salt-Resistant Rats  Jiang Liu,1 
Deepak Malhotra,1 Zijian Xie,2,1 Bina Joe,2 Joseph I. Shapiro.1,2  1Department of 
Medicine, University of Toledo College of Medicine, Toledo, OH; 2Department 
of Physiology and Pharmacology, University of Toledo College of Medicine, 
Toledo, OH.


We have demonstrated that activation of Na/K-ATPase signaling function by ouabain 
leads to the endocytosis of the basolateral Na/K-ATPase and apical NHE3 (Na/H exchanger, 
isoform 3), resulting in decreases in transcellular Na+ transport (Liu, Kidney Int, 2002, 
2004, 2005 and Cai, AJP Renal, 2008). To assess the relevance of this finding to blood 
pressure regulation, we performed salt-loading in age-matched, male Dahl salt resistant 
(R) and sensitive (S) rats; specifically, rats were given either low salt (LS, 0.3% NaCl, 
n=5/strain) or high salt (HS, 2% NaCl,n=5/strain) diets for 7 days. The HS diet caused 
marked increases in BP in the S but not the R rats (p<0.01) as has been previously reported. 
Proximal tubule early endosomes (EE) were then isolated. Salt-loading stimulated the EE 
content of α1 (90% increase, p<0.05) and NHE3 (70% increase, p<0.05) in R, but not in S 
rats (10 R and 10 S rats). We next isolated PTs from R (N=20) rats and S (N=18) rats and 
studied them in primary culture grown to 100% confluency. These isolated PTs were then 
treated with or without ouabain (25µM) for 1 hr, and EE were isolated. The EE fraction 
from PT primary cultures derived from R demonstrated marked increases in α1 (70% 
increase, p<0.05) and NHE3 (50% increase, p<0.05) in response to ouabain, but ouabain 
had no significant effect on the EE α1 or NHE3 content of PT derived from S rats. These 
data suggest that in the renal proximal tubule, salt-loading and ouabain induce distinctly 
different responses in the endocytosis of Na/K-ATPase α1 and NHE3 in the hypertensive 
S rats as compared to the relatively normotensive R rats. We propose that these differences 
in endocytosis may be causally related to at least some of the difference in blood pressure 
response to HS diet seen in these strains. If confirmed in humans, this may alter our 
understanding of salt sensitivity and allow for the development of new pharmaceutical 
targets in the treatment of hypertension.
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Systems Biology Approach to Understanding Mechanism of Action of 
Pirfenidone  Satish P. Ramachandrarao,1 Preeti Talwar,1 Timothy Ravasi,2 
Kumar Sharma.1  1Medicine/Nephrology, University of California, San Diego, 
La Jolla, CA; 2School of Bioengineering, University of California, San Diego, 
La Jolla, CA.


Several interventions slow the progression of diabetic nephropathy. Nevertheless, 
current therapies do not halt the progression completely. Recent preclinical studies have 
suggested that pirfenidone (PFD) prevents fibrosis in various diseases, but the mechanisms 
underlying its antifibrotic action are incompletely understood. We evaluated the role of PFD 
in regulation of extracellular matrix. In mouse mesangial cells (MMC), PFD decreased 
TGF-β promoter activity, reduced TGF-β protein secretion and inhibited TGF-β-induced 
Smad2-phosphorylation, 3TP-lux promoter activity, as well as the generation of reactive 
oxygen species. To explore the therapeutic potential of PFD, 17-wk old db/db mice were 
administered PFD or placebo for 4 wk. Age-matched db/m mice were used as normal 
controls. PFD treatment significantly reduced mesangial matrix expansion and expression 
of renal matrix genes, but did not affect albuminuria. Using liquid chromatography with 
subsequent tandem mass spectrometry, we identified 47, 41 & 21 proteins unique to normal, 
diabetic and PFD-treated diabetic kidneys respectively. Gene ontology (GO) and protein-
protein interaction (PPI) analysis of these proteins showed the presence of 1347, 397 and 
518 interacting protein nodes in the normal, diabetic and PFD-treated diabetic kidneys 
respectively. GO & PPI studies coupled with pathway classification analysis suggested 
several pathways to be unique to PFD treated kidneys, and that PFD may regulate RNA 
processing. Validation via immunoblotting in MMC demonstrated that PFD promotes 
dosage-dependent dephosphorylation of eukaryotic initiation factor (eIF4E) and dosage-
dependent phosphorylation of eukaryotic elongation factor (eEF2), potentially inhibiting 
translation of mRNA. In conclusion, PFD is renoprotective in diabetic kidney disease and 
may exert its antifibrotic effects, in part, via inhibiting RNA processing.
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F-PO1194


Niacin Treatment Markedly Reduces Proteinuria and Glomerulosclerosis 
in Rats with the Metabolic Syndrome  Charles T. Stier,1 Youn Kang,1 Tabitha 
Manero,1 Praveen Chander.2  1Pharmacology, New York Medical College, 
Valhalla, NY; 2Pathology, New York Medical College, Valhalla, NY.


Niacin (nicotinic acid, vitamin B3) at high doses is a hypolipemic drug which 
predominantly lowers triglyceride levels. We examined the effect of niacin treatment (5% 
in chow) from 8 to 15 weeks of age on renal damage in obese spontaneously hypertensive 
rats (SHROB-FA) from Charles River Laboratories. SHROB-FA (n=4) exhibited increased 
body weight, urinary protein excretion (UPE), focal segmental glomerulosclerosis (FSGS) 
and kidney weight as compared with control SHROB-Lean rats (n=5, Table). Non-fasting 
plasma triglyceride (605 ± 101 v 140 ± 12 mg%) and blood glucose (147 ± 21 v 114 ± 
4 mg%) levels were also greater in SHROB-FA than SHROB-Lean, respectively. Niacin 
treatment (n=5) markedly reduced UPE, FSGS and kidney weight and diminished body 
weight. Niacin also strikingly reduced renal inflammation and tubulointerstitial scarring 
while non-fasting blood glucose was unaffected and plasma triglycerides were modestly 
lowered (not shown). SBP did not differ between SHROB-Lean and SHROB-FA and was 
not affected by treatment of SHROB-FA with niacin. Niacin treatment reduced the elevated 
plasma 8-isoprostane levels observed in SHROB-FA.


SHROB-Lean SHROB-FA SHROB-FA&Niacin
Body Weight (g) 349 ± 15 462 ± 15 ∗∗ 418 ± 10 ∗∗†
UPE (mg/day) 19 ± 3 225 ± 45 ∗∗ 48 ± 12 ††
SBP (mmHg) 211 ± 4 199 ± 5 192 ± 4 ∗
FSGS (%) 0.5 ± 0.2 16.6 ± 5.9 ∗∗ 1.4 ± 0.4 ††
Kidney weight (g) 2.44 ± 0.07 3.03 ± 0.19 ∗∗ 2.42 ± 0.09 ††
Plasma Isoprostane (pg/ml) 8.4 ± 0.6 27.3 ± 10.4 ∗∗ 10.4 ± 0.8 ††
∗P≤0.05 ∗∗P≤0.01 v SHROB-Lean; †P≤0.05 ††P≤0.01 v SHROB-FA


In conclusion, SHROB-FA exhibit all features of the metabolic syndrome and chronic 
treatment of these rats with niacin markedly reduced proteinuria, FSGS and renal damage in 
association with diminished obesity while SBP remained unaffected. These results suggest 
that niacin treatment may be of particular benefit in the treatment of renal damage in the 
metabolic syndrome and that diminished oxidative stress may be an important mechanism 
by which niacin produces this effect.
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Blood Pressure Independent Effects of Angiotensin II Receptor Blockade 
in a Model of Progressive Mesangioproliferative Glomerulonephritis  Luigi 
Villa,1 Peter Boor,1 Andrzej Konieczny,1 Uta Kunter,1 Claudia R. C. van Roeyen,1 
Bernd Denecke,2 Lin Gan,2 Frank Eitner,1 Thomas Scholl,1 Tammo Ostendorf,1 
Jurgen Floege.1  1Division of Nephrology, RWTH University of Aachen, Germany; 
2IZKF “BIOMAT”, RWTH University of Aachen, Germany.


Aim: Mesangioproliferative glomerulonephritis (MesGN) is the most common 
GN-type worldwide. We examined the effects of low and high dose of telmisartan, an 
angiotensin II receptor blocker (ARB), in rats with progressive anti-Thy1.1 MesGN in a 
clinically relevant situation of established renal damage (therapy starting 4 weeks after 
induction of disease).


Methods: Uninephrectomized nephritic rats were randomized to remain untreated (CT, 
n=16), or to receive low (0.1 mg/kg/d, LT, n=16), high dose telmisartan (10 mg/kg/d, HT, 
n=16), hydrochlorothiazide+hydralazine (8+32 mg/kg/d, HCT+H, n=12), or atenolol (100 
mg/kg/d, AT, n=11). Rats were sacrificed on day 131.


Results: CT and LT rats were hypertensive, whereas HT, HCT+H and AT equally 
lowered blood pressure. Only HT prevented loss of creatinine clearance and reduced 
proteinuria compared to CT. Only HT potently ameliorated glomerulosclerosis, 
tubulointerstitial damage (TIS), cortical matrix deposition as well as podocyte damage 
(desmin), epithelial-to-mesenchymal transition (EMT) and macrophage infiltration (CD68). 
HT reduced PDGF receptor-α and -β genes and proteins as well as TGF-β1 gene expression. 
Finally, DNA-arrays identified a 4-fold downregulation of chemokine receptor 6 (CCR6) 
mRNA by HT, confirmed by qPCR.


Conclusion: HT ameliorated the progressive anti-Thy1.1 MesGN beyond blood pressure 
lowering. It decreased proteinuria by reducing podocyte damage and interstitial fibrosis 
by inhibiting EMT and inflammation. In addition, the study identifies PDGFR-α, -β and 
CCR6 as novel mediators of nephroprotection by the ARB telmisartan.
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A Non-Genomic Response to Glucocorticoids Mediates the Muscle Atrophy 
Induced by Impaired Insulin/IGF-1 Signaling, Including CKD  Huiling 
Wang, Dajun Liu, Zhaoyong Hu, William E. Mitch.  Division of Nephrology, 
Baylor College of Medicine, Houston, TX.


Increased glucocorticoid production complicates many catabolic illnesses including 
chronic kidney disease (CKD), sepsis, acidosis and acute diabetes. These same catabolic 
states are associated with accelerated muscle protein degradation and muscle wasting. In 
studies of CKD and acute diabetes, we have found that decreased phosphatidylinositol 
3-kinase (PI3K) activity suppresses phosphorylation of Akt leading to muscle protein 
breakdown by coordinately activating both caspase-3 and the ubiquitin-proteasome system 
(UPS). To determine if glucocorticoids are required for the stimulation of muscle proteolysis, 
we generated mice with muscle-specific glucocorticoid receptor (GR) knockout (MGRKO). 
We conclude that glucocorticoids are required because MGRKO mice are resistant to 
muscle atrophy induced by either CKD or diabetes. The mechanism for the glucocorticoid 
requirement involves a physical association of the GR with PI3K (determined by FRET 
analysis). Therefore, GR competes with IRS-1 for PI3K and hence, suppresses insulin/
IGF-1 stimulation of PI3K/Akt activities. This results in increased muscle proteolysis. 
To determine if this action of GR involves transcription, transactivation/repression or 
nongenomic effects, we mutated GR at the nuclear location signal site (Mut-GR), preventing 
nuclear translocation. Wild type and mut-GR’s were expressed in muscles of MGRKO mice 
by electroporation. In acutely diabetic mice, both the wild type GR and Mut-GR caused 
myofiber atrophy in myofibers re-expressing either GR and both GR’s stimulated the UPS 
(Atrogin-1 expression) in muscles. In non-diabetic MGRKO mice, re-expression of GR 
did not cause muscle atrophy. Thus, GR interacts with PI3K to suppress p-Akt thereby 
stimulating proteolysis. The requirement for GR in catabolic conditions represents a non-
genomic effect of glucocorticoids.
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Add-On ETA Receptor Antagonist to ACE Inhibitor Provides Reno and 
Cardio Protection in Advanced Type 2 Diabetes in Rats  Sara Cattaneo,1 Carla 
Zoja,1 Daniela Corna,1 Matilde Marchetta,2 Fabio Fiordaliso,2 Elena Gagliardini,1 
Cristina Zanchi,1 Daniela Rottoli,1 Giuseppe Remuzzi,1 Ariela Benigni.1  
1Department of Molecular Medicine, Mario Negri Institute for Pharmacological 
Research, Bergamo, Italy; 2Department of Cardiovascular Research, Mario 
Negri Institute for Pharmacological Research, Milano, Italy.


In about two-thirds of type 2 diabetic patients with overt proteinuria, ACE inhibitors 
provide imperfect renoprotection and cardiovascular risk remains elevated. These patients 
need novel therapeutic interventions which hopefully synergize with ACE inhibitors. 
Here we evaluated the effect of ETA receptor antagonist on top of ACE inhibitor in Zucker 
diabetic fatty (ZDF) rats. Animals received orally from 4mo (when they were proteinuric) 
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to 8mo: vehicle, sitaxsentan (60mg/kg), ramipril (1mg/L) or their combination. Sitaxsentan 
transiently reduced systolic blood pressure, did not affect proteinuria, but had marked 
antiinflammatory effects with less infiltrates of monocytes/macrophages and reduced MCP-1 
renal expression in respect with ZDF rats on vehicle. The combined therapy ameliorated 
hypertriglyceridemia and hypercholesterolemia and limited glomerulosclerosis and tubular 
interstitial damage more than each drug alone. Myocyte hypertrophy, an adaptive response 
to massive cell loss, observed in the myocardium of ZDF rats on vehicle, was reverted 
by the combined therapy, that also improved myocardial angiogenesis, with a significant 
increase of capillary number, thereby re-establishing an adequate capillary network in 
the myocardium of ZDF rats. In conclusion, combination of ETA receptor antagonist and 
ACE inhibitor lessens renal disease progression and cardiovascular dysfunction in type 2 
diabetic rats. Further studies should be performed to confirm the effect of such a combined 
therapy in type 2 diabetic patients.
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Mice Carrying Mitochondrial DNA with a Deletion as a Novel Nephrotic 
and FSGS Model  Masahiro Hagiwara,1 Kazuto Nakada,2 Jun-Ichi Hayashi,2 
Kunihiro Yamagata.1  1Department of Nephrology, Graduate School of 
Comprehensive Human Sciences, University of Tsukuba, Tsukuba, Ibaraki, 
Japan; 2Department of Cell Biology, Graduate School of Life and Environmental 
Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan.


A 4696 base-pair mitochondrial DNA (mtDNA) deletion mutant mouse (mito 
mouse), dies from renal failure complicating with focal glomerular sclerosis (FGS) lesion, 
responding to increasing amount of mutation rate of mtDNA(Nat Genet. 2000;26:176-81, 
Nat Med. 2001;7:934-40). We try to analyze mechanisms for developing FGS lesion in 
mito-mouse.


Proteinuria was detected in mice with the mutated mtDNA exceeding 70% at the age 
of 18 weeks, which came to the peak at the age of 20 weeks. The mice finally died at the 
age of 22weeks. Proteinuria was also detected in mice with the mutation rate between 
50-69% at the age of 20weeks, and proteinuria gradually increased until 28weeks. In the 
mice with the mutation rate between 10-49%, proteinuria was slightly detected at the age 
of 28weeks. In renal pathological analysis, mice with the mutation rate exceeding 70% 
revealed FGS lesions after the age of 20weeks, which developed global sclerosis at high rate 
afterwards. The expression levels of both intraglomerular nephrin and podocin increased 
when proteinuria level came to the peak point. The mRNA of both proteins was observed 
after the peak of proteinuria, nevertheless, the production of proteins, as well as that of 
mRNA decreased afterwards.


From our study, accumulation of abnormal mtDNA in glomerular epithelium results 
in up-regulaton of slit membrane protein and mRNA during nephrotic phase, however, 
with ageing and more accumulated abnormal mtDNA results in detachment of glomerular 
epithelium from GBM and form FGS lesions.


Disclosure of Financial Relationships: nothing to disclose


F-PO1199


Progression of HIV-Associated Nephropathy: The Role of Senescence  
Dileep Kumar,1,2 Asma Madad,1 Insaf Ally,1 Guohua Ding,3 Pravin C. Singhal.1,2  
1Immunology, Feinstein Institute for Medical Research, Manhasset, NY; 
2Medicine, Long Island Jewish Medical Center, New Hyde Park, NY; 3Medicine, 
Wuhan University College of Medicine, Wuhan, Hubei, China.


Senescence plays an important role in the progression of age related renal injury. The 
fate of an injured cell is determined by gene expression promoting cell survival, death 
(apoptosis), or loss of function (senescence). The HIVAN phenotype shows both cell 
proliferation and cell death (apoptosis); however, occurrence of renal cell senescence has 
not been investigated in the HIVAN. In the present study, we have evaluated occurrence 
of renal cell senescence in aging HIV-1 transgenic mice.


Age and sex matched aging (4, 6, 8, and 12 weeks old) control and HIV-1 transgenic 
(Tg26) mice were evaluated for progression of renal injury by recording biomarkers 
including BUN and proteinuria. Renal cortical sections were prepared for PAS and H & E 
staining and scored for their severity of renal lesions. Renal cortical sections were stained 
for senescence by staining with fresh 5-bromo-4-chloro-3-inodolyl-B-D-galactopyrnoside 
(x-gal). Renal cortical sections were also immunolabled for proteins associated with 
senescence such as p53. Protein was extracted from renal tissues of control and Tg26 
mice, Western blots were prepared and labeled for genes modulating senescence including 
p53 and Bcl-2.


Aging Tg26 mice showed progressive renal lesions and proteinuria. Aging Tg26 mice 
also showed an increased number of senescent tubular cells when compared with control 
mice at all time periods. Interestingly, tubules in aging Tg26 mice also showed increased 
expression of phospho-p53 and decreased expression of Bcl-2. It appears that senescence 
in tubular cells is being promoted through increased tubular cell phosphorylation of p53 
and attenuation in the expression of cell survival gene, Bcl-2.


We conculde that aging HIV-1 transgenic mice show progressive renal tubular 
senescence. Interestingly, in HIVAN, tubular cells are functionally compromised because 
of their senescent status.
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Triptolide Reduce Proteinuria in Experimental Membranous Nephropathy 
and Protect C5b-9 Induced Podocyte Injuries  Wei-Song Qin, Zhao-Hong 
Chen, Cai-Hong Zeng, Chun-Xia Zheng, Sheng-Yu Wang, Lei-Shi Li, Zhi-Hong 
Liu.  Research Institute of Nephrology, Jinling Hospital, Nanjing University 
School of Medicine, Nanjing, China.


Membranous nephropathy is a major cause of nephrotic syndrome in adults. Podocyte 
injuries are crucial in the development of proteinuria. Triptolide, a diterpene triepoxide, is 
one of the major active components of these extracts. To clarify its antiproteinuric effects 
we established an experimental model of passive Heymann nephritis (PHN), which closely 
resembles idiopathic membranous nephropathy in humans, and assembled functional 
C5b-9 on podocyte membrane in vitro. PHN rats were administrated orally with triptolide 
(200µg/kg per day) 10 days after anti-Fx1A antiserum injection when proteinuria was 
fully established. Treatment with triptolide markedly reduced established proteinuria in 
PHN rats. The titre of circulating rat anti-rabbit IgG antibodies in PHN rats was effectively 
inhibited. Glomerular IgG and C5b-9 deposition were declined by treatment with triptolide. 
Interestingly, Expression of desmin, a marker of podocyte injury, diminished after treatment 
with triptolide, and quantitative analysis of mean foot process width showed that effacement 
of foot processes was substantially reversed. Furthermore, triptolide effectively restored the 
abnormalities of nephrin expression and distribution on podocytes. In cultured podocytes, 
triptolide did not interfere with the formation of C5b-9 on the membrane of podocytes. 
When podocytes were treated with triptolide after C5b-9 has been assembled for 30min, 
it is observed that triptolide has no significant inhibiting effect on C5b-9 induced ROS 
generation, however, the activation of p38 mitogenactivated protein kinase induced by 
C5b-9 decreased. Present results demonstrate that triptolide has therapeutic effects on 
established heavy proteinuria and podocyte injury in PHN rats. Triptolide protect podocyte 
from C5b-9 mediated injury through p38 MAPK pathway.
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Modeling of Mechanisms Involved in GFR Decline and Albuminuria Using 
the RAAS Hypertension PhysioLab: A Systems Biology Approach To 
Simulate Diabetic and Hypertensive Nephropathy  Ramesh Sarangapani,1 
Jennifer Beh,2 Alan Charney,1 Hector De Leon,2 Sergey Ermakov,2 Stuart 
Friedman,2 Anna Georgieva,1 Gabriel Helmlinger,1 Arthur Lo,2 Ramprasad 
Ramakrishna,1 Manoj Rodrigo,2 Donald Stanski,1 Jeff Trimmer.2  1Novartis 
Pharmaceuticals Corp, East Hanover, NJ; 2Entelos Inc., Foster City, CA.


Purpose. Evaluating the impact of glomerular vs. tubular mechanisms involved in 
the handling of albumin in progressive renal damage of diabetics using a mathematical 
model of disease progression.


Methods. A mathematical model of blood pressure regulation, renal function and the 
dynamics of a systemic and a renal-specific renin-angiotensin-aldosterone system (RAAS) 
was built. Simulations using the RAAS Hypertension PhysioLab platform recreated the 
temporal changes of GFR and albuminuria in virtual diabetic patients.


Results. A diabetic virtual patient was created which simulated progressive nephron 
loss of 14%/year and a compensatory single nephron GFR (SNGFR) increase that doubled 
by the time the patient reached a moderate chronic kidney disease; (Stage 3, GFR: 30-59%). 
The simulations showed a GFR rate decline of 13.3 ml/min/yr with sub-clinical levels of 
albumin excretion (16 mg/day). Micro and macroalbuminuria were achieved by modulating 
glomerular albumin sieving and tubular reabsorption. Microalbuminuria (30-300 mg/
day) was apparent when albumin sieving increased 2-5x or when albumin reabsorption 
decreased 10-20%. Macroalbuminuria (>300 mg/day) was only achieved when albumin 
sieving and reabsorption were implemented in combination (5x increase and 20% decrease, 
respectively). These data are comparable to published GFR and albuminuria levels reported 
in diabetic nephropathy (Parving, Am J Kid Dis, 2006). Complete inhibition of albumin 
reabsorption in the absence of changes to sieving did not result in macroalbuminuria.


Conclusions. The model predicted that structural alterations of the glomerular barrier 
(sieving) would have a larger impact in the amount of albumin excreted in urine compared 
to the effects of a decreased reabsorption rate of albumin by the proximal tubular epithelium 
and can be a valuable tool in evaluating disease progression.
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Urine Metabolomic Analysis Identifies Novel Biomarkers of Age-Related 
Glomerulosclerosis  Jeffrey Wang, L. Zeng, J. Byun, R. Wiggins, J. Wiggins, 
Subramaniam Pennathur.  Internal Medicine/Nephrology, University of 
Michigan, Ann Arbor, MI.


There is progressive decline in renal function with aging characterized by podocyte 
depletion and glomerulosclerosis. The molecular mechanisms that govern aging in the 
kidney are poorly defined. In this study, we performed untargeted urine metabolomics 
by mass spectrometry (MS) to identify critical metabolites involved in renal senescence. 
We utilized a well-characterized rodent model of age-related glomerulosclerosis and 
explored the effects of calorie restriction (CR) – an intervention that retards this process. 
Urine was obtained from Fisher 344 rats at 2, 6, 17 and 24 months under both ad libitum 
(AL) and CR (60% the calories of AL) diets (n=5). To allow for normalization, each urine 
sample was diluted to an identical creatinine concentration. The samples were analyzed 
by electrospray ionization-liquid chromatography-time of flight MS. A novel molecular 
feature extractor algorithm was used to mine the profile and extract chromatographically 
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significant features. Only metabolites present in ≥75% of each group were considered for 
analysis. The rat urine metabolome consisted of 762 metabolites, of which, 153 metabolites 
were common to all groups. Chemometric analysis using principal component analysis 
did not show segregation among the groups. 9 metabolites changed by at least 2 fold (2 
up-regulated, 7 down-regulated) in the 24 month AL animals as compared to the 2 month 
rats (FDR adjusted p<0.05). Of these, the levels of 4 compounds returned toward the 2 
month levels with CR, raising the possibility that these metabolites could be involved in 
pathways that mediate both renal aging and the benefits of CR. The identities of 3 of these 
compounds (proline betaine, N6-acetyl-L-lysine, N-methylnicotinamide) were obtained 
by searching the Human Metabolome and METLIN databases using accurate mass with 
a 5 ppm mass tolerance. This study demonstrates that age-related glomerulosclerosis in 
the rat is associated with a unique urine metabolite signature. Aging related changes in 4 
metabolites were reversed with CR raising the possibility that these might serve as novel 
biomarkers of age-related glomerulosclerosis.
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Tubular Injury in FSGS Mediated by IL-13 Receptor Studied In Vivo and 
In Vitro  Chunxia Zheng, Zhihong Liu, Yizhou Lu, Zhaohong Chen, Caihong 
Zeng, Leishi Li.  Research institute of Nephrology, Jingling Hospital, Nanjing 
University Medical School, Nanjing, China.


Although it is believed that FSGS is a podocyte disease, tubular injury is a common 
concomitance in such patients, and the degree of proteinuria is insufficient to explain 
the reasons. Abnormal activation of Th2 cytokine, IL-13, could lead to podocyte injury 
mediated by IL-13 receptor(IL-13R) on podocyte in FSGS. We hypothesized that this 
mechanism may also contribute to tubular injury, since podocyte shares many common 
molecules with tubular epithelium. To answer this question, tubular IL-13R expression 
was observed in renal biopsy tissues from FSGS patients. IL-13R expression in human 
proximal tubular epithelial cell line (HK2) was studied in vitro. JAK/STAT6 signal pathway 
was analyzed to explore the effect mechanisms of IL-13 on tubular cells. It was found 
that trace amount of IL-13R expressed in proximal tubular cells in normal controls. The 
distribution and intensity of IL-13R in proximal tubules was higher in FSGS patients than 
normal controls, IgAN and MN. Furthermore, IL-13R expression was evaluated according 
to tubulointerstitial injury and glomerular lesion variants in FSGS patients. Tubular IL-13R 
expression was much stronger in patients with acute tubulointerstitial lesion than those 
with chronic tubulointerstitial lesion. Tubular IL-13R expression was higher in tip lesion, 
collapsing and cellular lesion than those with perihilar lesion. We also found that the 
distribution and intensity of RANTES(regulated on activation normal T-cell expressed and 
secreted) was paralleled to that of IL-13R in FSGS. In vitro, IL-13R mRNA and protein 
expressions were detected in HK2. IL-13 induced RANTES expression increase mediated 
by JAK/STAT6 phosphorylation. In conclusion, it was firstly proved that human renal 
proximal tubular cells expressed IL-13R. Upregulation of tubular IL-13R expression was 
presented in FSGS, especially in those with acute tubular injury. IL-13 could lead to tubular 
cells injury, which was mediated by IL-13R and JAK/STAT6 signal pathway. This study 
provided the molecular basis for the co-injury of podocyte and tubular epithelial cell in 
FSGS mediated by T cell dysfunction.
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Involvement of PI3K in Kidney Fibrogenesis In Vivo  Gal Finer,1 Tomoko 
Hayashida,1 Yashpal S. Kanwar,2 H. William Schnaper.1  1Department of 
Pediatrics, Feinberg School of Medicine, Northwestern University, Chicago, 
IL; 2Department of Pathology, Feinberg School of Medicine, Northwestern 
University, Chicago, IL.


The signaling mechanisms underlying renal fibrogenesis continue to be of significant 
concern and interest. We have previously shown that TGF-β family-specific Smad proteins 
play a central role in the cellular events leading to kidney fibrosis, and identified PI3K/
Akt and Smad3, among others, as proteins that synergize to enhance TGF-β-stimulated 
collagen I deposition in cultured renal cells. The present experiments are intended to 
validate and extend our previous findings that relied mainly on cell culture systems, in an 
animal model. Among the available models of acquired kidney fibrosis, adriamycin (ADR) 
mediated nephropathy is considered a reproducible murine model for glomerulosclerosis, 
and was therefore utilized to dissect mechanisms involved in fibrogenesis. Nephropathy 
was induced by a single intravenous administration of ADR (0.15 mg/mouse) to 6 week-old 
Balb/c mice. After two weeks, urine was collected and kidneys were harvested. Mice treated 
with ADR exhibited massive albuminuria (as detected by ELISA), and histological changes, 
including global glomerulosclerosis, tubular collapse, and cast formation, consistent with 
kidney fibrosis as previously described by others. By qPCR, we found increased expression 
of mRNA for TGF-β1, type I collagen, fibronectin and smooth muscle α-actin in affected 
kidneys. Immunoblotting showed enhanced phosphorylation of Akt, a downstream marker 
of PI3K activity. To further study the role of PI3K in disease pathogenesis, we inhibited the 
PI3K activity by i.p. injection of LY294002 (25mg/kg, 2x/week) in the ADR mouse model. 
PI3K inhibition prevented renal histological changes induced by ADR, and significantly 
attenuated up-regulation of molecular markers of fibrosis, as well as albuminuria, as 
compared to ADR-only mice. These results suggest that PI3K plays an important role in 
ADR-related kidney fibrogenesis in vivo. Blocking of these pathways may ameliorate 
fibrotic disease.


Disclosure of Financial Relationships: nothing to disclose


F-PO1205


Oral Nicotine Reduces Proteinuria in Spontaneously Proteinuric Rats  
Pramod K. Agarwal,1 Marco van der Toorn,2 Gerjan J. Navis,3 Rijk O. B. Gans,1 
Jacob van den Born,3 Stephan J. L. Bakker.1  1Internal Medicine; 2Departments of 
Pulmonary Diseases and Allergology; 3Nephrology, University Medical Center 
Groningen, Netherlands.


Smoking is a risk factor for progression of proteinuric nephropathies to end stage renal 
disease. The pathogenetic role of the different factors in cigarette smoke on renal damage has 
not been established. Nicotine is one of the most addictive constituents of cigarette smoke. 
It is used in oral and dermal form to support stop-smoking efforts. Its renal effects, however 
are unclear. We therefore aimed to evaluate the effect of chronic, orally administered nicotine 
on proteinuria in chronic proteinuric renal disease in a rat model. In a seperate experiment 
in the same animal model we evaluated the effect of nicotine withdrawal.


Three groups (n=14 per group) of 24-wk spontaneously proteinuric male Munich 
Wistar Fromter (MWF) rats were given oral nicotine (20µg/mL, 60µg/mL or 100µg/mL) 
in ad lib supplied drinking water for 12 weeks. Age-matched groups of MWF (n=14) and 
Wistar (n=6) rats receiving no nicotine served as controls. Blood samples and 24-hour urine 
were collected at 0, 4, 8 and 12 weeks of the experiment. Blood pressure was measured in 
conscious animals by tail cuff fortnightly.


At baseline, median [IQR] 24h urinary protein excretion (UPE) was higher in MWF 
than in Wistar rats (37 [22-60] vs 10 [8-15] mg/24h resp., p<0.0001). In nontreated MWF 
rats, UPE increased by 182 [83-496], 238 [82-424] and 353 [192-532]% at 4, 8 and 12 
weeks resp. With nicotine 20µg/mL, UPE increased by 69 [21-108], 77 [36-147] and 142 
[73-187]%. With nicotine 60µg/mL and 100µg/mL increases in UPE vs. baseline were 
comparable to nicotine 20µg/mL (p=0.01 for nicotine-treated groups vs. control). During 
12 weeks of nicotine treatment there were no significant differences among groups in 
growth curves, water intake, systolic blood pressure, heart rate, serum creatinine and 
creatinine clearance.


Maintenance treatment with oral nicotine reduces proteinuria independently of blood 
pressure in spontaneously proteinuric MWF rats. This novel effect of nicotine deserves 
further exploration as a novel pharmacological intervention in the treatment of proteinuric 
renal disease.
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Increased Tubular Prorenin and Renin in Rats with Chronic Anti-
Thymocyte Serum (ATS) Nephritis under High Salt Intake (HSI)  Yanjie 
Huang,1 Tatsuo Yamamoto,3 Taro Misaki,1 Hiroyuki Suzuki,1 Akashi Togawa,1 
Hirotaka Fukasawa,1 Yoshihide Fujigaki,1 Akihiko Kato,2 Atsuhiro Ichihara,4 
Takaaki Senbonmatsu,5 Akira Nishiyama,6 Naoki Ikegaya,7 Akira Hishida.1  
1First Dpt. Med, Hamamatsu Univ. Sch. Med., Hamamatsu, Shizuoka, Japan; 
2Div. Blood Purification, Hamamatsu Univ. Sch. Med., Hamamatsu, Japan; 
3Dpt. Health & Nutritional Sciences, Hamamatsu Univ., Hamamatsu, Japan; 
4Int. Med., Keio Univ. Sch. Med., Tokyo, Japan; 5Dpt. Pharm., Saitama Med. 
Univ., Moroyama, Japan; 6Dpt. Pharm., Kagawa Med., Kagawa, Japan; 7Med. 
Care Center, Shizuoka Univ., Shizuoka, Japan.


Pathological activation of intrarenal renin angiotensin system (RAS) is involved in the 
progression of kidney fibrosis. Although HSI suppresses the circulating RAS, it aggravates 
the kidney injury in chronic kidney disease (CKD). To elucidate the role of HSI in the kidney 
injury in CKD, we investigated the circulating and intrarenal RAS activities in 1) rats with 
chronic ATS nephritis induced by uninephrectomy and two consecutive injections of ATS 
under HSI (0.5% NaCl solution as drinking water; UAH), 2) chronic ATS nephritis rats 
under normal salt intake (NSI) (tap water as drinking water; UA), and 3) rats received sham 
operation, without ATS injection under NSI (SN). Blood pressure was increased in UAH on 
day 21. Progressive increases in urinary protein and kidney fibrosis were observed in both 
UAH and UA, however, the levels were significantly more in UAH than UA despite the 
concomitant decreases in plasma renin activity. The level of renal prorenin was increased 
remarkably in UAH on day 21. The levels of renal renin were also enhanced in UA and 
UAH on day 14, and were maintained in UAH on day 21. Marked immunoreactivity for 
prorenin and renin was noted in the proximal and distal tubules in UAH despite significant 
suppression in the afferent arterioles in the juxtaglomerular apparatus. No significant 
changes were noted in the levels of AT1-receptor and prorenin receptor among SN, UA 
and UAH. These data suggest that, despite significant suppression of circulating RAS, 
increases in tubular prorenin and renin are involved in the progression of kidney fibrosis 
in chronic ATS nephritis under HSI.
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Dexamethasone Prevents Puromycin-Induced Mitochondrial Alterations 
in Living Podocytes  S. Jersuchke,1 A. Peters,1 S. Kummer,1 F. Distelmaier,1 
A. Seibt,1 J. Weiss,2 K. Jeruschke,2 C. P. Schmitt,3 E. Mayatepek,1 J. Oh.1  
1Department of General Pediatrics, University Children’s Hospital, Duesseldorf, 
Germany; 2Institut for Clinical Biochemistry, German Diabetes Center, 
Duesseldorf, Germany; 3Center for Pediatrics and Adolescents Medicine, 
University Children´s Hospital, Heidelberg, Germany.


Background: Podocytes stress results in proteinuria, apoptosis and irreversible 
glomerular sclerosis. During these processes, alterations of cytoskeleton (microtubules, 
actin), calcium homeostasis, and cellular bioenergetics play a crucial role. Podocyte 
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mitochondria appear to hold a central position in the course of chronic kidney disease. 
Dexamethasone (DEX) is known to protect podocytes from apoptosis induced by puromycin 
(PAN), but the underlying mechanism is still unresolved.


Aim: We studied the effects of PAN and DEX on mitochondria function, morphology 
and spatial distribution in podocytes to identify underlying mechanisms of the beneficial 
effects of DEX.


Methods: Podocytes were treated with PAN (30µg/ml) or with a combination of PAN 
and DEX (1µM) for 24 and 48hrs. To visualize mitochondria and to measure mitochondrial 
membrane potential, cells were stained with the fluorescent cation tetramethyl rhodamine 
methyl ester (TMRM), which accumulates in the mitochondrial matrix according to the 
negative membrane potential. Mean TMRM fluorescence intensity was measured. To 
study structures of mitochondria movement, podocytes were stained with mitotracker,α-
tubulin, phalloidin and vimentin. Mitochondrial morphology and cellular distribution 
were studied.


Results: After treatment with PAN, TMRM fluorescence intensity decreased in a 
time-dependent manner, indicating mitochondrial depolarisation (24hrs p≤0.02, 48hrs 
p≤0.01; compared to untreated podocytes). Combination of DEX to PAN fully prevented 
this effect. In 3D-microscopy, the mitotracker stained mitochondria associated to 
microtubules. Distribution of mitochondria could be modified by disruption of microtubules 
by colchicin.


Conclusions: Mitochondrial distribution depends on microtubule tracks. PAN induced 
time-dependent alterations in membrane potential of mitochondria. These effects could be 
fully prevented by DEX treatment.
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Proteinuria in Aging Rats Due to Low-Protein Diet during Mid-Gestation  
Jaap A. Joles,2 Dean V. Sculley,1 Simon C. Langley-Evans.1  1Nutrition, School 
of Biosciences, Nottingham, United Kingdom; 2Nephrology, University Medical 
Center, Utrecht, Netherlands.


Nephrogenesis in developing rat occurs in second half of gestation and first half of 
lactation. Maternal low-protein intake (LP) leads to renal injury in rats, and intrauterine 
growth retardation associates with mild renal injury in humans. We hypothesized that LP 
during early nephrogenesis or throughout gestation would induce more renal injury in rat 
offspring than when LP was only present before nephrogenesis. Thus pregnant rats were 
fed LP diet (9% casein) at early gestation (days 0-7, LPE), mid (days 8-14, LPM), late 
(days 15-22, LPL), or throughout gestation (days 0-22, LPA) and compared to controls with 
normal protein diet (18% casein). Male (M) and female (F) offspring were studied at 18 
months of age. Renal injury was assessed by 24h proteinuria and plasma urea, antioxidant 
response by activity of superoxide dismutase (SOD), glutathione peroxidase (Gpx) and 
catalase, and apoptosis by Bax and BcL2 mRNA. 2-way ANOVA was performed.
Variable Largest effect Sex (S) Diet (D) S x D
Proteinuria LPM: M & F up 0.004 0.044 --
SOD LPL: F up 0.045 0.013 0.008
GPx LPM: M down -- -- 0.040
Catalase LPE: M up -- 0.007 0.004
Bax/18S LPM: M & F up 0.016 0.005 0.021
BcL2/18S LPA: F up -- 0.019 0.046


Proteinuria was increased in LPM males and LPE and LPM females. In LPM males GPx 
decreased, while in LPE males catalase increased. In males GPX and proteinuria correlated 
inversely (R=-0.45, P=0.02). Antioxidant enzymes were not much affected in females. Bax 
was induced in LPM males and females, while Bcl2 was induced in LPA females. Bax/
BcL2 correlated with proteinuria (R= 0.32, P=0.03). Thus even before nephrogenesis (days 
0-7 gestation), LP can impact on renal integrity in adult life, while LP during the late phase 
(days 15-22) appears to have little effect. Surprisingly, LP throughout gestation had little 
effect, suggesting that adaptation may occur. The findings suggest that for aging rat kidney 
LP poses the greatest threat when restricted to initial stages of nephrogenesis.


Disclosure of Financial Relationships: nothing to disclose


F-PO1209


Estrogen Induced Podocyte Suvival  Sebastian Kummer,1 Vanessa Wegerich,1 
Stefanie Jeruschke,1 Andrea Peters,1 Nadezda Koleganova,2 Marie-Luise Gross,2 
Annette Seibt,1 Markus Bettendorf,3 Ertan Mayatepek,1 Jun Oh.1  1Department 
of General Pediatrics, University Children’s Hospital, Duesseldorf, Germany; 
2Institute of Pathology, University Hospital, Heidelberg, Germany; 3Department 
of Pediatric Endocrinology, University Children’s Hospital, Heidelberg, 
Germany.


Objectives and study:
Over the last decades, clinical studies have clearly demonstrated that females have 


a significant better prognosis in chronic renal diseases compared to males. This suggests 
specific and critical effects of gender-specific hormones on glomerular function and stability. 
We examined specific protective effects of estrogens on podocyte survival, function and 
maintenance.


Methods:
Expression of estrogen receptors (ER) in murine and human podocytes was examined 


by rtPCR, Western blot and immunofluorescence. Podocytes were treated by either 30 µM 
Puromycin (PAN) for apoptosis induction, 10nM 17beta-Estradiol, or both in combination. 
Apoptotic cells were detected after 24/48hrs by FACS. To visualize mitochondrial 
membrane potential destabilisation as an indicator for early apoptosis, cells were stained 
with tetramethyl rhodamine methyl ester (TMRM).


Results:
ERalpha and ERbeta are expressed in murine and human podocytes on mRNA 


and protein levels. Treatment with 17beta-Estradiol significantly reduced PAN-induced 
apoptosis in podocytes by 23% (p<0.05). PAN-induced mitochondrial membrane potential 
destabilization, indicating early stage of apoptosis, could be fully restored by 17beta-
Estradiol.


Conclusions:
Sex-hormones can bind to estrogens receptors on podocytes, leading to a decrease of 


apoptosis and causing stabilization of mitochondrial membrane potential. Our findings 
provide a new molecular model, explaining in part the gender differences in glomerular 
diseases. Further studies are needed to understand more about this new aspect of podocytes 
survival and stability.
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HIV1 Accessory Protein Vpr Disrupts Cytoskeletal Structure of Mouse 
Podocytes In Vitro  Hiroshi Kajiyama,1 Yoshifusa Abe,2 Toru Sakairi,2 Jeffrey 
B. Kopp.2  1Department of Rheumatology and Applied Immunology, Saitama 
Medical University, Moroyama-Machi, Iruma-Gun, Saitama, Japan; 2Kidney 
Disease Section, NIDDK/NIH, Bethesda, MD.


Roles of HIV-associated molecules Vpr and Nef, especially in the podocyte damage, 
have been recently recognized in the pathogenesis of HIV-associated nephropathy by the 
analysis of a series of transgenic mice harboring variously truncated HIV genome. We 
reported last year that MYH9 is a major-effect risk gene for HIV-associated FSGS. To 
clarify the effects of Vpr on actin and MYH9 in podocytes, we used the mouse podocyte 
cell line expressing Vpr with four transgenes, NPHS2- reverse tetracycline-controlled 
transactivator, rtTA (A transgene), H2-Kb-thermosensitive SV40 T antigen (I transgene), 
Vpr-pBI-EGFP (VG transgene with bidirectional expression of Vpr and enhanced green 
fluorescent protein) and SV40-Hygro (AIVG-podocytes). Wild type podocytes (AI-
podocytes) and AIVG-podocytes were cultured at non-permissive condition without 
doxycycline for 5 days, and total RNA and protein were extracted from each podocyte. 
Each podocyte was also fixed and stained for actin and MYH9 with Phalloidin-Alexa594 
and Rabbit anti-poly MYH9 antibody. AIVG-podocytes constitutively expressed small 
amount of Vpr due to the leakiness of Tet-on system, whereas AI-podocytes expressed no 
Vpr, which was confirmed by quantitative PCR and Western blotting. In WT podocytes, 
actin and myosin were distributed at the periphery of cells (cortical actin) and in stress 
fibers. Interestingly, In Vpr expressing podocytes, more cells showed partial redistribution 
of actin and myosin into one cytoplasmic aggregate and circular ruffles (One-way ANOVA 
P<0.001-actin, P<0.05-myosin), which was reversed by further introduction of CMV-driving 
tTS to AIVG-podocytes, eliminating leaky expression of Vpr. Moreover, synaptopodin and 
podocin expression pattern was also disturbed in Vpr-podocytes. It was concluded that 
small amount of Vpr altered the integrity of cytoskeletal structure in vitro, which might 
explain the pathophysiological mechanism in HIVAN.
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Rac1 Activation Contributes to the Nephropathy of Metabolic Syndrome 
Model SHR/NDmcr-cp  Miki Nagase, Wakako Kawarazaki, Shigetaka Yoshida, 
Shigeru Shibata, Maki Takeuchi, Kenichi Ishizawa, Nobuhiro Ayusawa, Toshiro 
Fujita.  Division of CKD, Department of Nephrology and Endocrinology, 
University of Tokyo School of Medicine, Tokyo, Japan.


Aldosterone and its receptor mineralocorticoid receptor (MR) are conventionally 
considered as a regulator of electrolyte, fluid volume and blood pressure homeostasis, but 
recent studies revealed their roles as mediators of proteinuria and chronic kidney disease 
(CKD). We previously reported that SHR/NDmcr-cp (SHR/cp), a rat model of metabolic 
syndrome, is prone to glomerular podocyte injury and proteinuria. Inappropriate activation 
of the aldosterone/MR system due to elevated serum aldosterone underlies the renal injury. 
On the other hand, we also showed that MR activation triggers target organ disease even 
in normal or low aldosterone states. We identified a small GTP-binding protein, Rac1, as 
a novel activator of MR, and showed that this ligand-independent MR activation by Rac1 
contributes to the nephropathy of several CKD models. In the present study, we investigated 
the role of Rac1 in the nephropathy of SHR/cp. Sixteen weeks old obese SHR/cp and age-
matched non-obese SHR were fed a normal diet for 4 weeks. Some SHR/cp were treated 
with NSC23766, a Rac1 specific inhibitor (8 mg/kg/day; SHR/cp+NSC). Active Rac1 was 
evaluated using GST pull-down assay. GTP-bound active Rac1, as determined by GST 
pull-down assay, was significantly increased in the kidney of SHR/cp compared with non-
obese SHR, which was reduced by treatment with NSC23766. Systolic blood pressure, 
body weight, fasting blood glucose, and serum aldosterone concentration did not differ 
between the non-treated SHR/cp and SHR/cp+NSC group. Serum insulin concentration 
was significantly lower in the SHR/cp+ NSC group. Albuminuria was significantly reduced 
in the SHR/cp+NSC group. Concomitantly, glomerular podocyte foot process effacement 
was less prominent in the treatment group. In conclusion, we consider that MR activation 
plays a pivotal role in the pathogenesis of renal injury in metabolic syndrome, and that 
MR can be activated by several different pathways, both aldosterone dependently and 
independently.
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Mechanisms for Improvement in Proteinuria by Statins  Ravi Nistala, 
Jeong-a Kim, Whaley-Connell T. Adam.  Internal Medicine, Div of Nephrology, 
University of Missouri-Columbia, Columbia, MO.


The role of angiotensin II (Ang II)-mediated oxidative stress in the pathophysiology 
of proteinuria is an area of active investigation in the kidney. It is hotly debated whether 
glomerular and/or tubular injury are responsible for the leakage of proteins into the urine. 
Statins have been shown to decrease proteinuria and are deemed beneficial at least in the 
early stages of CKD for mitigation of cardiovascular risk. Previous work from our laboratory 
has shown that Ang II activates NADPH oxidase both at the transcriptional level and via 
translocation of NADPH oxidase subunits to the cell membrane. However, the mechanisms 
for Ang II mediated activation of NADPH oxidase enzyme at the transcriptional level are 
largely unknown. Furthermore, we previously observed that rosuvastatin (10µM) abrogated 
Ang II-mediated up-regulation of NADPH oxidase subunits. We hypothesized that NF-
κB plays a central role in mediation of Ang II activation of NADPH oxidase. We further 
hypothesized that inhibition of NF-κB activity by statins will abrogate the degradation 
of megalin, a transporter protein involved intimately with uptake of albumin and other 
important molecules. In this study, we used Opossum Kidney (OKP) proximal tubule cell 
line, an important model of tubular transport and megalin function. We stimulated OKP’s 
with Ang II (10-7M) and measured the expression of NADPH oxidase subunits, NADPH 
oxidase enzyme activity, activation of NF-κB pathway and markers of oxidative stress and 
degradation of megalin. We observed an increase in expression of NADPH oxidase subunits 
(Nox2 and p47phox), enzyme activity, activation of NF-κB and degradation of megalin 
in a time and dose dependent manner. Importantly, rosuvastatin (10µM) abrogated these 
deleterious changes in the OKP cell line via inhibition of the NF-κB pathway. We conclude 
that Ang II mediated deleterious effects on OKP cells are abrogated via inhibition of NF-κB 
pathway by statins and may contribute to the salutary effects of statins on proteinuria.


Disclosure of Financial Relationships: nothing to disclose


F-PO1213


Hepatic Fatty Acid (FA) Biosynthetic and Catabolic Machinery in Nephrotic 
Syndrome (NS)  H. Moradi, S. Y. Han, P. Gollapudi, V. Kwok, J. Yuan, N. D. 
Vaziri.  Division of Nephrology and Hypertension, University of California, 
Irvine, Orange, CA.


NS results in hypercholesterolemia, hypertriglyceridemia and premature atherosclerosis. 
Hypertriglyceridemia in NS is due to increased production (upregulation of hepatic DGAT 
and ApoB) and reduced clearance of triglycerides (TG) and TG-rich lipoproteins (lipoprotein 
lipase, hepatic lipase & VLDL receptor deficiencies). In the present study we investigated 
hepatic FA production and catabolic machinery in rats with puromycin-induced NS and 
control rats. Liver was harvested and probed for the relevant nuclear factors and related 
target gene products. The NS group exhibited heavy proteinuria (646 ± 70 vs. 68 ± 12 
mg/day), hypercholesterolemia (496 ± 28 vs. 90 ± 6 mg/dl), hypertriglyceridemia (416 ± 
73 vs. 65 ± 6 mg/dl), significant activation (nuclear translocation) of SREBP-1 and Liver 
X receptor (LXR), master regulators of enzymes involved in FA synthesis. In addition, 
protein abundance of Insig-1, Insig-2 and SCAP (proteins involved in post-translational 
regulation of SREBP-1), fatty acid synthase (FAS), acyl CoA carboxylase (ACC) and HMG 
CoA reductase, enzymes involved in FA and cholesterol biosynthesis were increased in 
the NS group. While PPARa gene expression, protein abundance and nuclear translocation 
were increased in the NS animals, protein abundance of carnitine palmitoyltransferase 
(CPT) and liver fatty acid binding protein (L-FABP) and mRNA abundance of acyl CoA 
oxidase (ACO), molecules involved in FA catabolism, were decreased. The latter findings 
may be explained by the observed increase in nuclear translocation of LXR which can 
compete with PPARa for binding/dimerization with RXR and activation of target genes. 
Nuclear abundance of carbohydrate responsive element binding protein (ChREBP) was 
decreased in NS rats precluding its role in upregulation of FA synthetic pathway. Thus NS 
results in activation of SREBP-1 and LXR which leads to upregulation of key enzymes 
in FA synthesis. Despite physiological activation of PPARa, the master regulator of 
FA oxidation/catabolism, enzymes mediating FA oxidation were decreased denoting a 
maladaptive response.
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Reactive Oxygen Species – Extracellular-Regulated Kinase/c-Jun Amino-
Terminal Kinase Pathways Induce Glomerular Angiotensinogen Expression 
in Mesangial Cells in Diabetic Rats  Naro Ohashi, Maki Urushihara, Kayoko 
Miyata, Ryousuke Satou, Toshie Saito, Hiroyuki Kobori.  Physiology, and 
Hypertension and Renal Center of Excellence, Tulane University Health Sciences 
Center, New Orleans, LA.


While intrarenal angiotensinogen (AGT) is predominantly localized in proximal tubular 
cells under basal conditions, it is previously reported that AGT expression is induced in 
the glomeruli under pathological conditions. However, there is no detailed information 
regarding the mechanism of the induced AGT in glomeruli.


We used genetic pairs of Zucker diabetic fatty (ZDF) obese rats and ZDF lean rats to 
determine glomerular AGT expression. The levels of glomerular AGT immunoreactivity 
in ZDF obese rats were higher than those in ZDF lean rats. Double staining by 
immunohistochemistry or immunofluorescence with AGT and Thy1.1 (a specific marker for 
mesangial cells) antibodies showed that the majority of AGT was found in mesangial cells 
in the glomeruli. The levels of glomerular immunoreactivity for 4-hydroxy-2-nonenal and 
the urinary excretion levels of 8-isoprostane (53.2 ± 20.2 vs. 14.7 ± 4.5 ng/day)—markers 


of reactive oxygen species—in ZDF obese rats were higher than those in ZDF lean rats.
To confirm this system in vitro, primary rat mesangial cells were treated with hydrogen 


peroxide to clarify the signal transduction pathway for glomerular AGT expression. 
Hydrogen peroxide induced an increase in AGT expression in a dose- and time-dependent 
manner, and the hydrogen peroxide-induced upregulation of AGT was suppressed by 
catalase. Moreover, the hydrogen peroxide-induced upregulation of AGT was significantly 
suppressed by a mitogen-activated protein kinase (MAPK) kinase (MEK) inhibitor (U0126) 
and a c-Jun amino-terminal kinase (JNK) inhibitor (SP600125), but not suppressed by a 
p38 MAPK inhibitor (SB203580).


In conclusion, the majority of AGT was induced in mesangial cells in the glomeruli 
under pathological conditions such as diabetic nephropathy, and AGT expression in 
mesangial cells was mediated by hydrogen peroxide and the subsequent activation of 
extracellular-regulated kinase/JNK pathways.
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NGAL and MMP-7 as Differential Markers of Nephrotic Syndrome  Michael 
R. Bennett, Michiko Suzuki, Prasad Devarajan, Kimberly Czech.  Nephrology, 
Cincinnati Children’s Hospital, Cincinnati, OH.


Purpose: Focal Segmental Glomerulosclerosis (FSGS) and Minimal Change Disease 
(MCD) are 2 types of nephrotic syndrome with similar initial clinical presentation, but 
drastically different prognoses and courses of treatment. FSGS patients are often resistant 
to treatment and ultimately progress to end stage renal disease (ESRD), whereas MCD 
patients generally respond well to treatment. We have shown in transcriptional profiling 
studies that MMP-7 is greatly upregulated in laser captured glomeruli from FSGS patient 
biopsies, and that NGAL is a predictive biomarker of acute and chronic kidney injuries. 
We set out to determine if urinary NGAL and MMP-7 could distinguish between FSGS, 
MCD and healthy controls.


Methods: Urine and clinical data were collected from patients of Cincinnati Children’s 
Hospital that were recently diagnosed with active nephrotic syndrome as well as healthy 
controls. Urinary NGAL and MMP-7 measurements were performed with commercially 
available ELISA kits and normalized to urine creatinine.


Results: This study included subjects in the following three groups: biopsy-proven 
FSGS (n=9), MCD (n=4), and normal controls (n=9). Mean NGAL/Cr levels (ng/mg) were 
significantly higher in FSGS (1087±604, p=0.04) and MCD (103±75, p=0.03) vs. controls 
(10.5±5) with an area under the curve (AUC) of 0.90 for prediction of FSGS. Although 
the mean NGAL/Cr in MCD was 10-fold lower than FSGS it failed to reach significance, 
likely due to small sample size. MMP-7/Cr levels (ng/mg) were significantly higher in MCD 
(20.1±3.5, p < 0.001) vs. healthy (7.8±0.8). Unexpectedly, MMP-7/Cr levels while elevated 
in FSGS (13.6±3) were not significantly different from healthy subjects.


Conclusion: Active FSGS and MCD can be distinguished from healthy controls by 
elevations in NGAL and NGAL/MMP-7, respectively. Validation in a larger sample set 
may lead to the inclusion of these markers in a panel that could assist in earlier diagnosis 
and individualized treatment for patients with FSGS and MCD.
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Neuropilin-1 and Neuropilin-2 Expression in Stable and Progressive 
Human Proteinuric Nephropathies and in Cytokine-Stimulated Human 
Proximal Tubular Cells  Markus Pirklbauer,1 Rita Sarkoezi,1 Christina 
Lauterberg,2 Andreas Kronbichler,1 Rudolf Albrecht,1 Susie-Jane Noppert,1 Paul 
Perco,3 Michael Rudnicki,1 Frank M. Strutz,2 Gert Mayer,1 Herbert Schramek.1  
1Department of Internal Medicine IV, Nephrology and Hypertension, Innsbruck 
Medical University, Innsbruck, Austria; 2Department of Nephrology and 
Rheumatology, Georg-August-University Medical Center, Goettingen, Germany; 
3Emergentec Biodevelopment GmbH, Vienna, Austria.


Neuropilins-1 (NRP1) and -2 (NRP2) are transmembrane glycoproteins with large 
extracellular domains that interact with class 3 semaphorins and members of the vascular 
endothelial growth factor family. NRPs have been implicated in tumor growth and 
vascularisation, as novel mediators of the primary immune response and in regeneration 
and repair, however, their role in renal pathophysiology is largely unknown.


Immunofluorescence analysis of tissue sections revealed upregulation of tubular and 
interstitial NRP2 protein expression in patients with focal segmental glomerulosclerosis 
(FSGS) (n=8). In an additional cohort of patients with minimal change disease, membranous 
nephropathy, and FSGS (n=20), elevated NRP2 mRNA expression in kidney biopsies 
inversely correlated with eGFR at time of biopsy. Furthermore, NRP2 was significantly 
upregulated in patients with progressive nephrotic diseases, who showed a decline of 
renal function during the median follow up period of 25 months (1.7 fold; P=0.04; n=7), 
when compared with stable patients (n=13). Expression of NRP1 and NRP2 in human 
proximal tubular cells (PTC) was differentially affected by TGF-β1, IL-1β and oncostatin 
M (OSM). While the pro-fibrotic mediators TGF-β1 and IL-1β induced upregulation of 
NRP2 expression but downregulation of NRP1 expression, OSM stimulated expression of 
both NRP1 and NRP2. OSM-induced NRP1 mRNA expression as well as TGF-β1-induced 
NRP2 mRNA expression were partially mediated by MEK1/2-ERK1/2 signaling.


We conclude that upregulation of NRP2 expression might play a pathophysiological 
role in human proteinuric nephropathies and/or tubulointerstitial fibrogenesis. TGF-β1, 
IL-1β, and OSM represent the first ligands known to stimulate NRP2 expression in 
mammalian cells.


Disclosure of Financial Relationships: nothing to disclose
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TIMP-1 Inhibits Aging-Associated Renal Angiogenesis through Up-
Regulating PTEN in Human TIMP-1 Transgenic Mice  Fu-You Liu,2 Junxiang 
Chen,1,2 Guangyan Cai,1 Xueguang Zhang,1 Lin Sun,2 Suozhu Shi,1 Bo Fu,1 
Yang Lu,1 Qiang Ma,1 Youming Peng,2 Yashipal S. Kanwar,3 Xiangmei Chen.1  
1Department of Nephrology, Kidney Center and Key Lab of PLA, General 
Hospital of PLA, Beijing, China; 2Department of Nephrology, 2nd Xiangya 
Hospital, Changsha, Hunan, China; 3Departments of Pathology & Medicine, 
Northwestern University, Chicago, IL.


In previous studies we have found that the tissue inhibitor of matrix metalloproteinases-
1(TIMP-1) could promote age-related renal fibrosis. Recently, studies showed that TIMP-1 
could up-regulate phosphatase and tensin homolog deleted on chromosome 10 (PTEN) 
through MMP-independent pathway. It is known that TIMP-1inhibits angiogenesis. Thus 
we hypothesized that TIMP-1 may affect age-associated impaired renal angiogenesis by 
regulating PTEN. Results showed that the microvessel density in kidneys of TIMP-1 
transgenic mice at 24-month-old was less than that of wild type mice, as assessed by 
Immunohisochemistry. Additionally, the expressions of TIMP-1 and PTEN in the kidneys 
were increased, while the MMP-2, MMP-9, VEGF and Flk-1 were decreased, compared 
to the wild-type mice, as detected by RT-PCR and Western Blot. In vitro, human proximal 
tubular epithelial cells (HKC) and human umbilical vein endothelial cells (HUVEC) were 
transfected with the sense or antisense TIMP-1 oligonucleotides (TIMP-1S or TIMP1AS). 
Compared to control, the expression of PTEN was increased in both HKC and HUVEC 
transfected with TIMP-1S (p<0.05), and the VEGF and Flk-1 were decreased (p<0.05); 
However, the changes were reversed in that of transfected with TIMP-1AS; HKC and 
HUVEC treated by MMP-2/MMP-9 Inhibitor III had no changes in the expressions of 
PTEN, VEGF and Flk-1. Furthermore, both HKC and HUVEC co-transfected with both 
TIMP-1S and PTEN siRNA, the expression of PTEN exhibited decreasing(p<0.05), while 
the VEGF and Flk-1 were increased (p<0.05). 3D angiogenesis experiments showed that the 
tubular length of HUVEC transfected with TIMP-1AS was longer than that of transfected 
with TIMP-1S. Indicated that TIMP-1 could inhibit aging-associated renal angiogenesis, 
which partly attributed to up-regulating PTEN via MMP-independent pathway.
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Role of Soluble Guanylyl Cyclase (sGC) in Preserving the Glomerular 
Filtration Barrier  Mukut Sharma,1 Ellen T. McCarthy,2 Ram Sharma,3 Virginia 
J. Savin,1 Elias A. Lianos.4  1Medicine, Medical College of Wisconsin, Milwaukee, 
WI; 2Medicine, KU Medical Center, Kansas City, KS; 3Kidney Section, VA 
Medical Center, Kansas City, MO; 4Medicine, UMDNJ-RWJ Medical School, 
New Brunswick, NJ.


Soluble GC is a heme-containing NO receptor that catalyzes cGMP synthesis. The role 
of sGC in the glomerular filtration barrier function is not clear. sGC responsiveness to NO 
and generation of cGMP may be blunted due to heme-iron oxidation by increased oxidants 
in glomerular disease. We explored whether NO depletion or oxidation of heme-iron 
increases glomerular albumin permeability (Palb) and whether this effect can be attenuated 
using NO-independent or NO- and heme-independent sGC activators.


Palb was measured in isolated rat glomeruli using an in vitro assay, which excludes 
hemodynamic factors. Glomeruli were incubated for 15 minutes at 37°C with: a) the 
naturally occurring NOS inhibitor asymmetric dimethyl arginine (ADMA) at concentrations 
found in CKD patients and sufficient to reduce cGMP production in glomeruli, b) BAY 
41-2272, an NO-independent sGC activator, c) ODQ, an oxidizer of sGC heme iron (Fe+2 
to Fe+3) and, d) HMR-1766 (1-10 mM), an NO- and heme- independent sGC activator 
that stimulates sGC activity under conditions of heme-iron oxidation (Fe+3). Incubation 
conditions and results are summarized in Table 1.
Table 1
Description Palb±SEM P value
Control 0.02±0.05  
ADMA 5µM 0.65±0.05 <0.001  vs. Control
ADMA 5µM + cGMP 100nM 0.29±0.07 <0.001 vs. ADMA
ADMA 5µM + BAY41-2272 28µM 0.36±0.062 <0.001 vs. ADMA
ODQ 5µM 0.5±0.1 <0.001 vs. Control
ADMA 5µM + ODQ 5µM 0.79±0.064 <0.001 vs. Control
ADMA 5µM + ODQ 5µM + HMR1766 10µM 0.26±0.075 <0.001 vs. ADMA+ODQ


Thus, glomerular NO depletion or sGC heme iron oxidation increases Palb in a manner 
reversible by cGMP, NO-independent or NO- and heme-independent sGC activators, which 
may complement current treatments aiming to preserve glomerular function.
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Acute Administration of Indoxyl Sulfate Increases the Glomerular 
Filtration Rate and Reduces Kidney Oxygenation, but without Affecting 
Renal Blood Flow  Fredrik Palm,1,2 Alex Gutweiler,2 William J. Welch,2 
Christopher S. Wilcox,2 Masaomi Nangaku.3  1Department of Medical Cell 
Biology, Uppsala University, Uppsala, Sweden; 2Division of Nephrology and 
Hypertension, Georgetown University, Washington, DC; 3Division of Nephrology 
and Endocrinology, University of Tokyo School of Medicine, Tokyo, Japan.


Indoxyl sulfate (IS) is a uremic toxin which accumulates when kidney function 
decreases. It is well known that IS induces oxidative stress and it has been hypothesized 
that IS is involved in the induction and development of progressive kidney dysfunction. 
However, the acute effects of increased IS levels are presently unknown. Therefore, we 
measured glomerular filtration rate (GFR), renal blood flow (RBF) and kidney tissue 
oxygenation after acute intravenous administration of IS in healthy adult male Sprague 
Dawley rats. GFR was measured by inulin clearance, total and regional RBF by a transonic 
ultrasound probe around the renal artery and laser Doppler probes placed in the kidney 
cortex and medulla, respectively. Kidney tissue oxygenation was measured in the cortex and 
medulla by Clark-type microelectrodes. GFR markedly increased after IS administration 
(1.76±0.20 vs. 2.31±0.20 ml/min, p<0.05, n=6), whereas total RBF and regional renal 
blood flows were unaffected (total RBF 7.7±0.5 vs. 7.5±0.6 ml/min, ns; cortical RBF 
54.7±2.9 vs. 56.9±3.3 LU, ns and medullary RBF 26.4±2.5 vs. 21.8±1.9, ns, respectively). 
Kidney tissue oxygenation was reduced after IS administration in both kidney cortex and 
medulla (43.5±2.4 vs. 22.7±6.7 mmHg, p<0.05 and 27.4±2.2 vs. 22.3±1.7 mmHg, p<0.05 
respectively). In conclusion, acute administration of IS increased GFR but had no effect 
on RBF which resulted in reduced kidney tissue oxygenation. Chronically decreased 
kidney oxygenation may be a mechanism whereby increased levels of IS accelerate the 
progression of kidney dysfunction.
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Systemic Delivery of siRNAs to Glomeruli by Polymer-Based Vehicles 
Applicable to Treatment for Progressive Glomerulonephritis  Hideki 
Shimizu,1 Yuichi Hori,1 Shinya Kaname,2 Koei Yamada,1 Nobuhiro Nishiyama,3 
Satoru Matsumoto,4 Kanjiro Miyata,4 Makoto Oba,5 Akira Yamada,2 Kazunori 
Kataoka,3,4 Toshiro Fujita.1  1Department of Nephrology and Endocrinology, 
University of Tokyo Graduate School of Medicine, Tokyo, Japan; 2First 
Department of Internal Medicine, Kyorin University School of Medicine, 
Tokyo, Japan; 3Center for Disease Biology and Integrative Medicine, Graduate 
School of Medicine, The University of Tokyo, Tokyo, Japan; 4Department of 
Materials Engineering, School of Engineering, University of Tokyo, Tokyo, 
Japan; 5Department of Clinical Vascular Regeneration, School of Medicine, 
The University of Tokyo, Tokyo, Japan.


Purpose: Short interfering RNAs (siRNAs) are promising for molecular therapy. 
However, in vivo application of siRNAs is still limited to the local or liver-oriented delivery. 
In the context of treatments for glomerulonephritis, tissue-specific protocols have not yet 
been established. In the present study, we develop a system for targeted delivery of siRNAs to 
glomeruli that uses poly(ethylene glycol)-poly(L-lysine)-based delivery vehicles. Results: 
Dynamic light scattering measurement and fluorescence correlation spectroscopy analysis 
revealed the siRNA/nanocarrier complex to be about 10-20 nm in diameter, a size that 
would enable its efficient access to the mesangial area across the fenestrated endothelium. 
Polyacrylamide gel electrophoresis of mouse plasma showed a prolonged blood circulation 
of siRNAs. After repeated intraperitoneal administration of a MAPK1 siRNA/nanocarrier 
complex in the mouse model for glomerulonephritis, the MAPK1 expression in glomeruli 
was significantly suppressed at mRNA and protein levels. This was accompanied by the 
amelioration of laboratory data including blood urea nitrogen and proteinuria and the 
histological findings of glomerular sclerosis. The expression of TGF-beta1, plasminogen 
activator inhibitor-1 and fibronectin was also decreased. Conclusion: we successfully 
silenced in siRNA-mediated intraglomerular genes using nanocarriers. This system may be 
utilized both as a tool to uncover molecular mechanisms and as a candidate for molecular 
therapy of glomerular diseases.


Disclosure of Financial Relationships: nothing to disclose


F-PO1221


Induction Therapies for Proliferative Lupus Nephritis: Mycophenolate 
Mofetil, Tacrolimus and Intravenous Cyclophosphamide  Xiao Li, Hong 
Ren, Wen Zhang, Yaowen Xu, Pingyan Shen, Qianying Zhang, Xiaojing Wu, 
Nan Chen.  Department of Nephrology, Ruijin Hospital, Shanghai Jiaotong 
University, Shanghai, China.


Objectives: To determine the efficacy and safety of mycophenolate mofetil (MMF) and 
tacrolimus compared with cyclophosphamide (CYC) as induction therapies for proliferative 
lupus nephritis (PLN).


Methods: MMF (1.5-2.0g per day), tacrolimus (0.08–0.1mg /kg BW/d) or monthly 
intravenous CYC (0.5-0.75 g/1.73m2) in combination with corticosteroids were used as 
induction therapies. The primary end point was complete remission (CR) which was defined 
as urinary protein excretion that was less than 0.3 g/24 h, with normal urine sediment, 
serum albumin concentration of greater than 35 g/L and serum creatinine above baseline 
values by 15% or less.
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Results: Sixty patients with biopsy-demonstrated PLN (classes III,IV,Vor combination) 
were randomly assigned to receive MMF, tacrolimus or CYC. The response rates at 24 
weeks were 70% (14/20) in the MMF group, 75% (15/20) in the tacrolimus group and 60% 
(12/20) in the CYC group (P>0.05). The CR rates were also similar in there groups (P>0.05). 
There were more infections in the CYC group (8/20) and the MMF group (8/20) than the 
tacrolimus group (3/20), and more secondary diabetes in the tacrolimus group (5/20) than 
other 2 groups (2 or 3/20), but the results were not statistically significant among 3 groups. 
All the deaths were associated with pneumonia (P>0.05). The baseline urinary protein 
excretion in the MMF, tacrolimus and CYC groups were 4.02 ± 3.04 g/24h, 3.48 ± 1.78 
g/24h and 3.13 ± 1.69 g/24h respectively; serum albumin levels were 28.1 ± 8.4 g/L, 23.7 ± 
8.4 g/L and 23.9 ± 7.4 g/L respectively. Proteinuria levels at 4 weeks in the MMF, tacrolimus 
and CYC groups were 2.68 ± 2.36 g/24h, 1.89 ± 1.52 g/24h and 2.89 ± 2.04 g/24h; serum 
albumin levels at 8 weeks were 32.4 ± 9.1 g/L, 28.8 ± 8.7 g/L and 27.5 ± 8.6 g/L.


Conclusion: MMF and tacrolimus have comparable efficacy and safety with IV CYC 
as induction therapies for proliferative lupus nephritis. Tacrolimus possibly results in a 
faster resolution of proteinuria and hypoalbuminemia.
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Enhanced Glomerular Expression of Nitric Oxide Synthases during Human 
Glomerulonephritis  Bernd Hohenstein, Christine Foellmer, Maite Colin, Birgit 
Hausknecht, Christian Hugo.  Department of Nephrology and Hypertension, 
University Erlangen-Nuremberg, Erlangen, Germany.


Introduction: Nitric oxide (NO) is the most potent vasodilator and has regulatory 
effects on microcirculation, platelet function and leukocyte adhesion. Main renal targets 
are endothelial and mesangial cells. Few studies have investigated expression of endothelial 
nitric oxide synthase (eNOS) and inducible NOS (iNOS) in human glomerulonephritis 
(GN) and contradictory results have been published. Experimental studies also suggest 
directVEGF-NO interactions.


M&M: After immunohistochemical staining, expression of eNOS and iNOS in 
glomeruli and tubulointerstitial (TI) compartments of 144 human renal biopsies with 
membranous GN, IgA-NP, lupus nephritis, vasculitis, Schoenlein-Henoch, endocapillary 
GN, MPGN or crescentic nephritis was evaluated and compared to healthy controls (n=10). 
Correlations were calculated with results from an analysis of the VEGF system aswell as 
cell capillarisation, proliferation, apoptosis, proteinuria, GFR and serum creatinine.


Results: Glomerular iNOS was enhanced in most GN (P=0.01), whereas the TI iNOS 
increase was restricted to IgA-NP, lupus and membranous NP. Glomerular eNOS was 
significantly increased in every type of GN (P<0.001). In contrast, TI eNOS positivity 
was decreased in many types (P<0.01). Main sources of iNOS were inflammatory cells, 
whereas eNOS was widely found in endothelial but also other glomerular cells such as 
MC or inflammatory cells. In the TI, tubules represented the major source of iNOS and 
eNOS. Inflammatory and also peritubular endothelial cells showed positivity for both 
NOS isoforms. Correlations could be detected between glomerular eNOS and iNOS and 
components of the VEGF system (VEGF and VEGF-R1 for both, biological active VEGF 
for glomerular eNOS; P<0.01).


Conclusion: Glomerular eNOS and iNOS as indicators of increased NO production 
were significantly enhanced during human GN. Increased levels of both isoforms could 
be correlated with components of the VEGF system. In the context of experimental data, 
enhanced NOS expression might indicate activity of compensatory mechanisms to preserve 
glomerular structures during inflammatory renal disease.
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Asymmetric Dimethylarginine (ADMA) Is a Novel Marker for Renal Tissue 
Damage in Patients with Chronic Kidney Disease  Seiji Ueda,1 Ayako Fujimi-
Hayashida,1 Yusuke Kaida,1 Kei Fukami,1 Sho-ichi Yamagishi,2 Seiya Okuda.1  
1Division of Nephrology, Department of Medicine, Kurume University School 
of Medicine, Kurume, Fukuoka, Japan; 2Department of Pathophysiology and 
Therapeutics of Diabetic Vascular Complications, Kurume University School 
of Medicine, Kurume, Fukuoka, Japan.


ADMA has been recognized as a risk factor for the progression of chronic kidney 
disease (CKD). We have recently reported that ADMA could cause damage of renal 
microvasculatures, thus being involved in tubulointerstitial fibrosis in an animal model of 
CKD. However, there is no report to evaluate a direct relationship between ADMA levels 
and the degree of renal tissue damage in CKD patients. So, we retrospectively investigated 
whether plasma levels of ADMA could associate with renal tissue damage and future renal 
dysfunction in IgA nephropathy (IgAN) patients. One hundred-nine biopsy-proven IgAN 
patients without diabetes (age; 31.7±1.3, estimated GFR (eGFR); 78.9±2.5ml/min) were 
enrolled in this study. Plasma ADMA levels were correlated to eGFR (r=-0.27, p=0.01), 
proteinuria (r=0.32, p=0.001), total cholesterol (r=0.22, p=0.04), and uric acid levels (r=0.27, 
p=0.01). In a stepwise multiple regression analysis after adjustments for confounding 
factors, proteinuria was a sole determinant for ADMA levels in our subjects. Further, plasma 
ADMA levels were significantly associated with the severity of glomerular sclerosis and 
tubulointerstitial fibrosis in IgAN patients. In addition, annual reduction rates of eGFR 
were significantly correlated with plasma levels of ADMA (p<0.05). These observations 
suggest that ADMA could be a novel marker for renal tissue damage and a predictor for 
renal dysfunction in patients with CKD.


Disclosure of Financial Relationships: nothing to disclose


F-PO1224


Urinary Excretion of ACE, ACE2 and Podocyte Proteins in Proteinuric 
Renal Transplant Patients  Deepak L. Jadhav, Joseph Zimpelmann, Christopher 
Kennedy, Dominique Genest, Kaede Takami, Erin Cavanagh, Hassan Mustafa, 
Valerie Cronin, Polina Ostrovsky, Dean Fergusson, Greg Knoll, Kevin D. Burns.  
Kidney Research Centre, Dept. of Medicine, Ottawa Hospital Research Institute, 
University of Ottawa, Ottawa, ON, Canada.


The role of the renin-angiotensin system (RAS) and podocyte injury in renal transplant 
function is unclear. As a sub-study of a randomized trial to assess the effect of ACE inhibition 
on transplant outcomes, urine specimens from proteinuric transplant patients were collected 
at baseline (n=49, 35 males, age 54 yrs) to measure ACE, ACE2, and podocyte markers. 
No patients were being treated with RAS inhibitors. Urines from healthy subjects (n=20, 
9 males, age 34 yrs) served as controls. Urines were processed for quantitative RT-PCR, 
immunoblots, and assay of albumin/Cr (ACR). In transplant patients, the eGFR was 55.9 
± 3.2 ml/min, and urine ACR was 33.0 ± 4.3 mg/mmol (p<0.001 vs control). ACE mRNA 
was detected in 10/20 control urines, but in all transplant urines (p<0.03 vs controls). In 
contrast, there was no difference in levels of ACE2 mRNA between control and transplant 
urines. ACE and ACE2 proteins were detected in all urine specimens, and ACE was 
significantly increased in transplant urines (control: 19.8 ± 11.4 vs transplant: 60.2 ± 11.1 
arbitrary units [AU]; p<0.04). Using two nephrin antibodies, a urinary protein that migrated 
with the same size as intact nephrin was detected, and increased 6.4-fold in transplants 
(control: 64.7 ± 15.8 vs transplant: 413.8 ± 53.4 AU; p<0.001). Urinary podocalyxin protein 
was also significantly increased in transplants (p<0.007). In transplant patients, urinary 
ACE and nephrin levels correlated with ACR (nephrin: p<0.01, ACE: p<0.05). These data 
indicate that in proteinuric renal transplant patients, urinary excretion of ACE mRNA and 
protein increases, while ACE2 is not affected. Renal transplant proteinuria is associated 
with increased urinary levels of intact nephrin and podocalyxin, and ACE and nephrin 
excretion correlate with albuminuria. The results suggest that urinary ACE and nephrin 
may be markers of progressive nephron injury following renal transplantation.
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Insulin Like Growth Factor Binding Protein (IGFBP)-1 Is Associated 
with IgA Nephropathy  Koki Tokunaga, Hirofumi Uto, Kumiko Mera, Chika 
Nishida, Mayumi Fukumoto, Manei Oku, Atsushi Sogabe, Tsuyoshi Nosaki, 
Akihiro Moriuchi, Makoto Oketani, Akio Ido, Hirohito Tsubouchi.  Department 
of Digestive and Life-style Related Disease, Kagoshima University Graduate 
School of Medical and Dental Sciences, Kagoshima, Japan.


The mechanisms underlying the pathogenesis of immunoglobulin A (IgA) nephropathy 
(IgAN) have not been fully elucidated. In this study, we examined gene expression profiles 
in kidneys obtained from high serum IgA mice (HIGA), which exhibit features of human 
IgAN. We also assess the clinical significance of identified insulin-like growth factor binding 
protein (IGFBP)-1 in patients with IgAN.Female inbred HIGA, which were established 
from ddY, were used. Total RNA was extracted from the whole renal tissue of mice at 16 
or 32 weeks of age and used for expression profiling with the Affymetrix Genechip array. 
In addition, fifty-eight patients with IgAN and 20 healthy controls were enrolled.According 
to the results, serum IgA levels in 32-week HIGA were significantly higher than those in 
ddY. In the renal tissue, IgA deposition, mesagial proliferation and glomerulosclerosis 
were observed in 32-week HIGA. In microarray analysis, five genes were increased more 
than 2.5-fold in 32-week HIGA compared to 16-week HIGA, and decreased more than 
2.5-fold in 32-week ddY compared to 16-week ddY. Of these five genes, IGFBP-1 was 
particularly intriguing. Differential expression of IGFBP-1 mRNA was also confirmed by 
quantitative RT-PCR. IGFBP-1 protein emerged on the lumen side of the proximal tubule’s 
epithelial cells, near the glomeruli of the HIGA mouse kidney. In addition, we observed that 
serum IGFBP-1 levels in patients with IgAN were significantly higher than the controls. 
In patients with IgAN, these levels were correlated with renal function such as creatinine, 
but not with sex, age, serum IgA, C3a or fasting glucose levels. Pathologically, the serum 
IGFBP-1 level was significantly correlated with the severity of glomerulosclerosis, renal 
tubular atrophy and interstitial fibrosis, but not with severity of cellular infiltration.These 
results suggest that IGFBP-1 is associated with the progression of IgAN.
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Visualize Circulating Factor by Using Podocytes as Taget Cell in Patients 
with FSGS  Zhao-Hong Chen, Wei-Song Qin, Jiong Zhang, Yi-Mei Hong, 
Lei-Shi Li, Zhi-Hong Liu.  Research Institute of Nephrology, Jinling Hospital, 
Nanjing University School of Medicine, Nanjing, China.


Circulating factor (CF) has been suggested to cause proteinuria in certain patients with 
FSGS. We utilized podocytes to determine the presence of CF and explore the mechanism 
by which it overcomes the glomerular permeability barrier. 80 sera from patients with FSGS 
and 74 from minimal change disease (MCD) were included. Differentiated podocytes were 
treated with 1ml of medium containing 10% serum from patients for 24h. Changes in F-actin 
and ZO-1 patterns in podocytes were observed by confocal microscopy. Sprague–Dawley 
rats were injected with 0.1ml serum from above patients. The level of urine protein in 
the rats was determined. To characterize the nature of CF, the sera were processed before 
treated podocytes as decomplement, removed lipoproteins and IgG, pre-incubated with 
the homologous nephrotic urine or normal sera. The activity of STAT6, MAPK and RhoA 
signal pathways were studied by western blot. The results showed that sera from certain 
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patients with FSGS and MCD destroyed the cytoskeleton and tight junction of podocyte. 
Injection of the sera caused proteinuria in rats as fast as 8h (0.5±0.03mg/ml vs 0.2±0.01mg/
ml control sera, p<0.01), renal tissue obtained at this point showed podocyte foot process 
effacement. CF presented in 16.3% of FSGS and 12.2% of MCD patients, while CF was 
not detected in other nephrotic patients (IgAN, MN, MPGN, lupus nephritis, diabetic 
nephropathy). Although decomplement, removed lipoproteins and IgG, the positive sera 
still contained the CF activity. Coincubation of serum with homologous urine and normal 
serum could not neutralize the activity of CF, it did not support the missing factor hypothesis. 
CF positive sera activated STAT6, p-38 MAPK and RhoA signal pathways. We concluded 
that CF, which was specificity presence in patients with FSGS and MCD, directly act on 
podocytes. Multiple signal pathways involved in the effect of CF on podocytes. Our study 
provides a new approach to detect the CF in patients with FSGS, and paved the road to 
further explore the CF in patient based studies.
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Urinary Biomarkers for Distinguishing Subjects with Class IV from Class 
V Lupus Nephritis  Michiko Suzuki,1 M. Bennett,1 L. Das,1 K. Hanes,2 M. 
Klein-Gittelman,3 J. Olson,4 K. Onel,5 K. O’Neil,6 E. Silverman,7 L. Tucker,8 
N. Singer,9 M. Wyder,10 K. Greis,10 H. Brunner,1 P. Devarajan.1  1Cincinnati 
Children’s Hospital, Cincinnati, OH; 2Hackensack University; 3Children’s 
Memorial Hospital, Chicago, IL; 4Medical College of Wisconsin; 5University 
of Chicago; 6Oklahoma University; 7Hospital for Sick Children, University of 
Toronto; 8British Columbia Children’s Hospital, Vancouver, Canada; 9Case 
Western University, Cleveland, OH; 10University of Cincinnati.


The ISN/RPS class IV and V Lupus nephritis (LN) show different histological features 
and differ in prognosis. In this study we aimed to identify non-invasive biomarkers which 
differentiate between class IV and V LN. Urine samples from 6 children with class IV LN, 
7 with class V LN, and 4 with FSGS (control) were studied. All LN samples were collected 
within 60 days of a kidney biopsy. Subjects with overlapping features were not included. 
Two complementary proteomic methods were employed: 2 dimensional gel electrophoresis 
(2DGE) and SELDI-TOF-MS. We found 2 proteins significantly over-expressed in class 
IV vs. class V by 2DGE. MALDI-TOF-MS/MS analysis identified these proteins as human 
serum albumin fragments (25kDa) and α-1-B glycoprotein (60kDa). In SELDI-TOF-MS, 
we used four different types of ProteinChips and analyzed the spectra with ProteinChip 
Data Manager 3.07. The most robust and reproducible peaks are shown in the Table. These 
define a signature of urinary biomarkers that clearly distinguish between class IV and class 
V LN. These findings have enormous implications not only for biomarker discovery, but 
also for differential pathogenic mechanisms for LN subclasses.
SELDI-TOF-MS peaks in LN


Class IV vs V * Control vs class IV ** Control vs Class V **
CM 10 7807 3273, 3323
NP 20 3266, 3278 3936, 4270, 4478, 


7787, 23119 23119


H 50 3816, 3876, 4247, 5835, 
9075, 9452, 16673


3876, 6796, 16134, 
25835, 28101


4475, 4631, 7634, 11830, 
11958, 13080, 47905


IMAC 30 4349, 4639, 4702, 8846 15096, 15298, 66411, 
138089, 148232 7035, 15096, 15298


* Peaks (Da) with fold change >2, ** Peaks (Da) with fold change > 10
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Ischemic Preconditioning of the Uremic Heart Limits Myocardial Infarct 
Size  Kieran McCafferty, Conor J. Byrne, Julius Kieswich, Martin J. Raftery, 
Magdi M. Yaqoob.  Translational Medicine and Therapeutics, William Harvey 
Research Inst, London, United Kingdom.


Background
Direct ischemic preconditioning (dIPC) and remote ischemic preconditioning (rIPC) 


are processes by which brief nonlethal periods of ischemia in a remote tissue in the case of 
rIPC or in the dependant tissue in the case of dIPC, render that tissue resistant to subsequent 
lethal injury. There is evidence that additional co-morbidities, such as senescence & diabetes 
may render hearts more resistant to the effects of preconditioning. There is no published 
data examining the effects of uremia on preconditioning.


Methods and results
Male Wistar rats underwent subtotal nephrectomy (SNx) or a sham procedure (Sham 


SNx).
A preconditioning cycle consisted of 5 min arterial occlusion (LAD or femoral) 


followed by 5 min reperfusion.
3 experiments were performed:


Methods and Results


Subjects Preconditioning 
(x cycles)


Ischaemia 
duration 
(mins)


Reperfusion 
duration 
(mins)


Median infarct 
size 
(% of AAR)


p value


Expt 1 SNx No preconditioning 25 120 61.2 <0.005
SNx IPCx3 25 120 7.5


Expt 2 SNx IPCx1 35 120 16.8 <0.01
Sham SNx IPCx1 35 120 43.7


Expt 3 SNx RIPCx3 25 120 33.2 NS
Sham SNx RIPCx3 25 120 22.1


Discussion
Exp.1: demonstrates that the uremic heart can be preconditioned.
Exp.2: suggests that there is no increase in resistance to dIPC in the uremic heart.
Exp.3: suggests that chronic uremia does not render hearts resistant to rIPC. When 


compared to control experiments the relative reduction in infarct size was comparable 
between sham and SNx groups (Sham SNx 50.8% v SNx. 52.9%)


Conclusions
This study suggests that clinical trials using rIPC or dIPC in uremic patients could 


improve outcomes following cardiac interventions and that CKD patients should not be 
excluded from future trials.
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Impact of Chronic Kidney Disease on Risk of Incident Congestive Heart 
Failure and Subsequent Survival in Medicare Patients  Charles A. Herzog, 
Shuling Li.  CVSSC, USRDS, Minneapolis, MN.


Introduction: Congestive heart failure (CHF) is a major cause of morbidity and 
mortality in elderly pts and CKD is a multiplier of risk.


Methods: We identified 1,089,716 pts (age 66+) prevalent 12/31/06 in the 5% General 
Medicare database (CHF and ESRD excluded) and followed through 12/31/07. The risk of 
developing CHF was assessed in a Cox model adjusting for demographics, comorbidity, 
and CKD stage (from ICD-9 codes 585.1-585.5, 585.9). Age-adjusted survival of CHF pts 
was estimated by Kaplan-Meier method.


Results: The prevalent 2006 cohort was 41% male, 88% white, 23% age 66-69, 25% 
age 70-74, 22% age 75-79, 16% age 80-84, and 14% age 85+. By CKD stage: 95.8% no 
CKD, 0.4% stage I-II, 1.4% stage III-V, 2.4% stage unknown. By CKD stage incident CHF 
occurred in 5.3% no CKD, 12.7% stage I-II, 15.0% stage III-V, 12.3% stage unknown. The 
Table shows predictors of CHF (age 66-69, male, white, no CKD, no comorbid conditions 
is reference) with hazard ratio (HR) and survival of CHF pts.


Conclusion: CKD stage is a predictor of incident CHF and subsequent risk of death in 
elderly pts. Medicare pts with CKD and CHF have high one year mortality.
Predictors of CHF
Variable HR (95%CI) P   
Age 70-74 1.30 (1.26,1.34) <.0001   
Age 75-79 1.75 (1.70,1.80) <.0001   
Age 80-84 2.42 (2.35,2.50) <.0001   
Age 85+ 3.82 (3.71,3.93) <.0001   
Female 0.95 (0.93,0.96) <.0001   
Black 1.21 (1.18,1.25) <.0001   
Anemia 1.22 (1.19,1.24) <.0001   
Diabetes 1.57 (1.55,1.60) <.0001   
Atherosclerotic heart disease 1.67 (1.64,1.70) <.0001   
Dysrhythmia 1.94 (1.90,1.98) <.0001   
CKD Stage I-II 1.45 (1.33,1.58) <.0001   
CKD Stage III-V 1.68 (1.61,1.75) <.0001   
CKD (Stage unknown) 1.27 (1.22,1.32) <.0001   
     
Survival (Mos) CKD Stage    
 No CKD I-II III-V Stage Unknown
1 95.6 94.8 93.0 87.3
6 88.6 83.1 82.5 74.7
12 83.2 77.4 75.1 67.1


Disclosure of Financial Relationships: consultant: Amgen; scientific advisor: 
CorMedix; other: RoFAR (Roche Foundation for Anemia Research); other relationship: 
Board of Trustees member.
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F-PO1230


Correlation of Kidney Function and Hemoglobin with Heart Failure (HF) 
Related Symptoms among CKD Patients without Previously Reported 
HF  Michael G. Shlipak,1 Val Teal,2 Peter Wei Yang,2 Christopher Keller,3 John 
Kusek,4 Alan Go.5  1UCSF, San Francisco, CA; 2UPenn, Philadelphia, PA; 3Boise 
Kidney, Boise, ID; 4NIDDK, Bethesda, MD; 5Kaiser, San Francisco, CA.


Although chronic kidney disease (CKD) increases the risks of various cardiovascular 
outcomes, the strongest association is with HF. Epidemiological studies typically 
diagnose HF at the time of hospitalization, and have not evaluated the onset of potential 
HF-related symptoms in CKD patients without previously reported HF. The Kansas City 
Cardiomyopathy Questionnaire (KCCQ) is a 23-item instrument that quantifies the impact 
of dyspnea, fatigue and edema on physical, social, and emotional functions (range 0-100). 
We modified the KCCQ and administered it to 2,883 men and women with CKD enrolled 
in the Chronic Renal Insufficiency Cohort (CRIC) Study who did not have a self-reported 
diagnosis of HF. The mean age, eGFR, and hemoglobin (Hb) of CRIC participants were 
59±11, 42±15, and 13±2. Only one-third of participants reported no symptoms (KCCQ 
score=100); the median was 92, and 27% had advanced HF symptoms (<75). Compared 
with cystatin C-based eGFR >50ml/min/1.73m2 (referent), eGFR 40-50, 30-40, and <30 
were independently associated with advanced HF symptoms, with adjusted odds ratios 
(95% CI): 1.3 (1.0-1.7), 1.5 (1.2-2.0), and 1.7 (1.2-2.3), respectively. Lower Hb levels 
were also independently associated with advanced HF symptoms: Hb>14 (ref), Hb13-14 
(1.1, 0.8-1.5), Hb12-13 (1.4, 1.1-2.0), Hb11-12 (1.5, 1.1-2.1); and Hb<11 (1.6, 1.1-2.3). 
In conclusion, about one quarter of CRIC CKD participants without self-reported HF had 
significant symptoms of dyspnea, fatigue and/or edema with higher prevalence in persons 
with lower eGFR and Hb levels. Future research will evaluate whether these symptoms 
portend high risk for clinical HF.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Chronic Kidney Disease on Risk of Cardiac Arrest and 
Subsequent Survival of Medicare Patients  Charles A. Herzog, Shuling Li.  
CVSSC, USRDS, Minneapolis, MN.


Introduction: Cardiac arrest is the single largest cause of death in dialysis pts. The 
hazard of cardiac arrest, however, is poorly defined in CKD pts without ESRD.


Methods: We identified 1,203,087 pts (age 66+) prevalent 12/31/06 in the 5% General 
Medicare database (prior cardiac arrest and ESRD excluded) and followed through 12/31/07. 
The risk of cardiac arrest was assessed in a Cox model adjusting for demographics, 
comorbidity, and CKD stage (from ICD-9 codes 585.1-585.5, 585.9). Age-adjusted survival 
was estimated by Kaplan-Meier method.


Results: The prevalent 2006 cohort was 41% male, 88% white, 22% age 66-69, 24% 
age 70-74, 21% age 75-79, 17% age 80-84, and 15% age 85+. By CKD stage: 94.0% no 
CKD, 0.5% stage I-II, 2.1% stage III-V, 3.4% stage unknown. By CKD stage cardiac arrest 
occurred in 0.7% no CKD, 2.2% stage I-II, 2.4% stage III-V, 2.3% stage unknown. The 
Table shows predictors of cardiac arrest (age 66-69, male, white, no CKD, no comorbid 
conditions is reference) with hazard ratio (HR) and survival after cardiac arrest.


Conclusion: CKD stage is a predictor of cardiac arrest in elderly pts. Black pts are 
particularly vulnerable to cardiac arrest. Survival is poor in Medicare pts, irrespective of 
CKD stage, after cardiac arrest.


Predictors of Cardiac Arrest
Variable HR (95%CI) P   
Age 70-74 1.19 (1.11,1.28) <.0001   
Age 75-79 1.46 (1.36,1.56) <.0001   
Age 80-84 1.68 (1.56,1.80) <.0001   
Age 85+ 2.13 (1.99, 2.29) <.0001   
Female 0.65 (0.62,0.67) <.0001   
Black 1.62 (1.51,1.72) <.0001   
Anemia 1.18 (1.12,1.24) <.0001   
Diabetes 1.31 (1.25,1.37) <.0001   
CHF 2.12 (2.01,2.24) <.0001   
Atherosclerotic heart disease 1.25 (1.19,1.31) <.0001   
Dysrhythmia 1.61 (1.53,1.69) <.0001   
CKD Stage I-II 1.34 (1.13,1.59) .0007   
CKD Stage III-V 1.40 (1.28,1.53) <.0001   
CKD (Stage unknown) 1.29 (1.20,1.39) <.0001   
     
Survival (Mos) CKD Stage    
 No CKD I-II III-V Stage Unknown
1 38.6 38.5 31.5 31.0
6 34.9 35.2 23.5 23.9
9 33.9 33.2 22.6 22.1


Disclosure of Financial Relationships: consultant: Amgen; scientific advisor: 
CorMedix; other: RoFAR (Roche Foundation for Anemia Research); other relationship: 
Board of Trustees member.
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Utility of Heart Rate Variability To Identfy High Risk Subset for 
Cardiovascular Disease among Patients with Chronic Kidney Disease  
Masanori Shiba,1 Nobuhiko Joki,2 Masato Nakamura,3 Hiroki Hase,2 Joe 
Aikawa.1  1Cardiology, Nissan Tamagawa Hospital, Tokyo, Japan; 2Nephrology, 
TOHO University Ohashi Medical Center, Tokyo, Japan; 3Cardiovascular 
Medicine, TOHO University Ohashi Medical Center, Tokyo, Japan.


Background: Chronic kidney disease (CKD) is well known as a risk factor for 
cardiovascular disease. However, relationship between those diseases is unclear. 
Sympathetic nerve hyperactivity in patient with CKD was reported. Therefore, we studied 
heart rate variability (HRV) to understand their cardiac autonomic nerve (CAN) status, 
and investigated the influence of it on long-term result. Methods; We analyzed 81 cases of 
24-hour recorded electrocardiograms among CKD (≤eGFR 60ml/min/1.73m² by MDRD) 
patients who felt chest discomfort. Patients with hemodialysis were excluded. HRV was 
assessed by SDNN (standard deviation of normal to normal RR intervals; msec), LF (low 
frequency; ms²) and HF (high frequency; ms²) component. We divided them into the 
two groups according to the value of SDNN (<100,reduced: r-SDNN or ≥100,preserved: 
p-SDNN), and we investigated the occurrence of major adverse cardiovascular event 
(MACE; cardiovascular death, non-fetal myocardial infarction, congestive heart failure, 
and stroke) during follow-up periods.


Results; There were 21 patients (26.0%) with r-SDNN.Decreased ln HF (3.69 vs. 
4.89ms²,P=0.001) and ln LF (3.98 vs. 5.49ms², P<0.001) were seen in the r-SDNN group 
compared with p-SDNN group. The r-SDNN group had higher rate of MACE during 
follow-up period.


By multivariate analysis, independent predictor of MACE is r-SDNN (Hazard 
ratio,6.72; 95%CI,1.28-35.2; P=0.024). Conclusion: CAN dysfunction revealed by reduced 
HRV was seen in 26% of CKD patients. Combination of CKD and reduced HRV associated 
with poor prognosis. We may be able to identify the high risk patient for cardiovascular 
event among patients with CKD.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


395A


 Clinical Nephrology: Chronic Kidney Disease and Its Complications II J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


F-PO1233


Prognostic Value of Heart Rate Variability (HRV) in Chronic Kidney 
Disease (CKD): The Renal Research Institute (RRI)-CKD Study  Preeti 
Chandra,1 R. Sands,1 B. Gillespie,1 N. Levin,2 P. Kotanko,2 M. Kiser,3 F. 
Finkelstein,4 A. Hinderliter,3 S. Rajagopalan,5 R. Saran.1  1Univ of MI; 2RRI; 
3Univ of NC; 4Metabolism Associates; 5Ohio State Univ.


CKD patients have a high cardiovascular disease (CVD) burden. HRV, a noninvasive 
measure of autonomic function and CV risk, has not been well studied in non-dialysis 
CKD patients.


Time (SDNN) and frequency (LF/HF ratio) domain measures of HRV (higher=better) 
were evaluated using 24-hr Holter in a subset of patients (n=305) from the RRI-CKD Study 
(CKD stages 3-5), a 4-center prospective cohort study. Predictors of HRV were assessed 
using multiple linear regression, adjusted for case-mix. Cox regression was used to test 
SDNN and LF/HF ratio as predictors of CV events/procedures (MI, CVA, CABG, etc.).


Mean age was 59.5 ± 14.7 yr, 51% were men, and 78% white. Diabetes mellitus (DM) 
was present in 31%; hypertension in 89%, history of (h/o) CVD in 37%. There were 47 CV 
events. The table shows selected HRV variables by CV event & CKD stage.


In multivariable analysis, SDNN was significantly lower (p <0.05) in women, non-
whites, in those with DM, lower albumin, higher CRP, and those on calcium channel 
blockers. LF/HF ratio was significantly lower in older patients, women, those with DM, 
higher phosphorus and on diuretics. Both domains of HRV were significantly lower in 
patients with CKD Stage 5 compared to those with Stages 3 or 4 in unadjusted but not 
multivariable analysis. Higher LF/HF ratio, but not SDNN, was associated with lower risk of 
a CV event after adjustment for age, gender, DM, & h/o CV event (HR: 0.71, p=0.0018).


LF/HF ratio was a strong predictor of CV events. The assessment of HRV in addition to 
traditional predictors of CVD in this population could potentially aid in identifying high risk 
patients. The mechanisms underlying HRV abnormalities in CKD warrant further study.


Disclosure of Financial Relationships: nothing to disclose
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Effects of BicaVera® Dialysate for Peritoneal Dialysis on the Epithelial-
to-Mesenchymal Transition (EMT) of the Mesothelial Cell (MC) Ex Vivo  
J. A. Sanchez Tomero,1 A. Fernandez-Perpen,1 M. A. Bajo,2 M. L. Perez,3 
G. del Peso,2 P. Albar,3 A. Aguilera,3 A. Cirugeda,4 M. Lopez-Cabrera,3 R. 
Selgas.2  1Nephrology, HLPR, Madrid, Spain; 2Nephrology, HULP, Madrid, 
Spain; 3Molecular Biology, HLPR, Madrid, Spain; 4Nephrology, HPS, Madrid, 
Spain.


BicaveraTM has less impact on EMT of MC in vitro. We have hypothesized that 
BicaveraTM may also reduce the manifestations of EMT of MC from peritoneal effluents 
grown ex vivo.


Patients and Methods: After being randomly selected, patients were treated with 
conventional PD fluid (C; n=20) or bicaVera® (BV; n=11; both solutions from FMC) on 
CAPD. C vs. BV follow up: baseline 20/11, 6 months 20/11, 12 months 18/11, 18 months 
11/11, 24 months 3/5. Small solute and water transport capacities were determined during 
a 4-hour dwell using 4.25% glucose dialysate. MCs from overnight effluent were seeded 
and grown ex vivo until confluence was reached. VEGF, IL-8 and TGF-β levels in the 
supernatant (pg/mg cell protein) and fibronectin and procollagen levels (ng/mg cell protein) 
in cell extracts were measured by ELISA. ICAM-1 expression was used as a marker for 
mesothelial nature of cells. EMT of MCs was defined by non- epitheloid morphology and 
higher content of fibronectin.


Results: BV was associated with increased small solute transport (p<0.0001) and 
lower initial UF (p<0.0001). Furthermore, Bv use was associated with a trend to better 
preservation of residual renal function but only the first semester. The frequency of non- 
epitheloid phenotype at long-term (18-24 month) was significantly lower in BV than in 
C (p<0.0001). Non-epitheloid phenotype was associated with higher VEGF (p<0.04) 
and fibronectin (p<0.001) levels. C but not BV showed a progressive increase of VEGF 
(p<0,001) and IL-8 (p<0.0001) over time. MC-EMT parameter (phenotype) and IL-8 levels 
were favorably different for BV fluid relative to C at medium-term. There was no difference 
in procollagen, fibronectin and TGF-β levels between the two groups.


Conclusion: BicaVera® fluid showed better biocompatibility than high-GDPs fluid ex 
vivo in terms of EMT of MCs, consistent with data obtained previously in vitro. Further 
studies including more patients are required to confirm these results


Disclosure of Financial Relationships: nothing to disclose
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Risk of Bone and Joint Infections in Patients with Chronic Kidney Disease 
Not Receiving Renal Replacement Therapy  Vanbric R. Casilla, Brenda R. 
Hemmelgarn, Kevin B. Laupland, Matthew T. James.  Medicine, University of 
Calgary, Canada.


Patients receiving hemodialysis are at increased risk of osteomyelitis and septic 
arthritis. However, it is less clear whether patients with chronic kidney disease (CKD) not 
receiving renal replacement therapy are also at increased risk. The purpose of this study 


is to examine the effect of the severity of CKD (by eGFR) on the risk of hospitalization 
for bone and joint infections.


A cohort of adults was identified based on age ≥ 18 years, residence within the 
Calgary Health Region, and at least one serum creatinine measurement obtained as an 
outpatient between July 1, 2003 and June 30, 2004. Patients who had already received 
a kidney transplant or who were receiving dialysis prior to study entry were excluded. 
Kidney function was estimated using the Modification of Diet in Renal Disease (MDRD) 
Study equation for eGFR. First hospital admission with osteomyelitis or septic arthritis 
was identified from Calgary Health Region hospital discharge records using International 
Classification of Diseases, Tenth revision (ICD-10) diagnosis codes. The incidence rates of 
bone and joint infection, according to eGFR, were determined during follow-up from the 
date of the first available serum creatinine measurement through June 30, 2006.


During a median follow-up of 2.5 years, a total of 480 hospitalizations with a bone 
or joint infection occurred in 252,516 participants. The unadjusted incidence rates of 
hospitalization with bone or joint infection (per 1000 person-years) were: 0.57 (95 % 
confidence interval [95% CI] 0.51 – 0.64) for those with eGFR ≥ 60 mL/min/1.73m2, 
1.26 (95% CI 1.02 – 1.57) with eGFR 45-59 mL/min/1.73m2, 3.38 (95% CI 2.60 – 4.40) 
with eGFR 30 - 44 mL/min/1.73m2, and 9.09 (95% CI 6.67 – 12.40) with eGFR < 30 mL/
min/1.73m2 (p-trend < 0.001).


Adults with chronic kidney disease not receiving renal replacement therapy experienced 
an increased risk of hospitalization with bone and joint infections. This risk increased in a 
graded manner with incremental reductions in eGFR.
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Inflammatory CD4+CD28null T Cells and Decreased Erythropoietin 
Responsiveness in End-Stage Renal Disease Patients; a Novel Pathway?  
Michiel G. H. Betjes,1 Willem Weimar,1 Nicolle H. R. Litjens.1  1Internal 
Medicine, Section Nephrology, Erasmus Medical Center, Rotterdam, 
Netherlands; 2Laboratory of Transplantation and Nephrology, Erasmus Medical 
Center, Rotterdam, Netherlands.


Background. The dose of recombinant human erythropoietin (epoietin) needed to 
achieve target hemoglobin levels in patients with end-stage renal disease (ESRD) varies 
widely. In patients with ESRD with antibodies against cytomegalovirus (CMV seropositive), 
the number of cytotoxic CD4 positive T cells without CD28 expression (CD4+CD28null 
cells) may be greatly increased. The hypothesis was tested that the expansion of this potential 
inflammatory cell population is associated with epoietin responsiveness.


Methods. A total of 129 table ESRD patients (84 hemodialysis and 45 predialysis 
patients) withour apparent signs of inflammotion were studied. The relation of CMV 
seropositivity, circulating CD4+CD28null cells, epoietin dose and hemoglobin levels was 
investigated. Known clinical variables for erythropoitin responsiveness were included in 
a multivariate analysis.


Results. CMV seropositivity was significantly related to a lower hemoglobin 
level in predialysis patients (12.5 g/dL versus 11.5 g/dL, p<0.02). CMV seropositive 
and seronegative hemodialysis patients had a similar average hemoglobin level, but a 
significant higher use of epoietin was observed in the CMV seropositive group (median 
12.000 U/week versus median 6300 U/week, p-value: 0.01). Multivariate linear regression 
analysis identified CMV seropositivity as the only variable significantly associated with 
hemoglobin levels in predialysis patients and epoietin doses in hemodialysis patients. In 
CMV seropositive hemodialysis patients the numbers of circulating CD4+CD28null cells 
correlated positively to the epoietin dose given. These CD4+CD28null T cells were highly 
pro-inflammatory as they produced large amounts of interferon-gamma and specifically 
TNF-alpha after stimulation.


Conclusion. CMV infection may expand a highly pro-inflammatory CD4+CD28null T 
cell population. The presence of these cells is strongly associated with an increased need for 
epoietin, indicating a novel pathway for erythropoeitin resistance in ESRD patients.
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Ethnic Differences in the Relationship between Albuminuria and Calcified 
Atherosclerotic Plaque: African American-Diabetes Heart Study  J. Divers,1 
L. E. Wagenknecht,1 D. W. Bowden,2,3,4 J. J. Carr,1,5 R. C. Hightower,5 J. Xu,4 
C. D. Langefeld,1 B. I. Freedman.6  1Public Health Sciences, Wake Forest Univ 
Sch Med; 2Endocrinology, Wake Forest Univ Sch Med; 3Biochemistry, Wake 
Forest Univ Sch Med; 4Center for Diabetes Research, Wake Forest Univ Sch 
Med; 5Radiologic Sciences, Wake Forest Univ Sch Med; 6Nephrology, Wake 
Forest Univ Sch Med, Winston-Salem, NC.


Despite higher rates of nephropathy, calcified atherosclerotic plaque (CP) is far 
less prevalent and less severe in diabetic African Americans (AA) relative to European 
Americans (EA). We explored ethnic-specific relationships between albuminuria and CP 
in African American-Diabetes Heart Study participants.


Infra-renal aorta, coronary and carotid artery CP were measured using single and 
multi-detector computed tomography (MDCT) in 1228 subjects with type 2 diabetes (835 
EA and 393 AA). Generalized estimating equations with exchangeable correlation and the 
sandwich estimator of the variance were used to test for association between the principal 
component of CP in the 3 vascular beds and urine albumin:creatinine ratio (ACR).


Mean (SD) age of AA and EA participants was 56.7 (9.6) and 61.7 (9.1) years, 
respectively, diabetes duration 10.4 (7.4) and 10.0 (7.3) years and urine ACR 230 (758) 
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(median 17.5) and 110 (531) (median 13.4) mg/g. In AA and EA participants, respectively, 
median CP mass scores were 53.5 and 291 for coronary, 3 and 35.5 for carotid, and 761 
and 3237 for aorta. Albuminuria was significantly and positively associated with CP in EA 
(p=4.7 x 10-5), but not in AA (p=0.30); p=0.02 for an ethnic-albuminuria interaction after 
adjusting for age, gender, BMI, blood pressure, medications, kidney function, smoking, 
lipids and HbA1c.


Albuminuria is strongly associated with CP in EA with diabetes, but not in AA. 
Disparities in the relationship between albuminuria and calcified atherosclerotic plaque 
may contribute to ethnic differences in rates of myocardial infarction and cardiovascular 
disease that are observed in subjects with type 2 diabetes-associated nephropathy.
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Association between Measures of Sleep, Kidney Function and Glucose 
Metabolism among Persons with Chronic Kidney Disease  Kristen Knutson,1 
James Lash,2 James Herdegen,2 Daryl Thorton,3 Mahboob Rahman,3 Nicolas 
Turek,1 Michael Snidal,1 Eve Van Cauter.1  1University of Chicago; 2University 
of Illinois, Chicago; 3Case Western Reserve University.


Introduction
Sleep disturbances are associated with altered hormonal profiles and glucose 


metabolism, which could exacerbate chronic kidney disease (CKD).
Aim
To examine cross-sectional relationships among measures of sleep, kidney function 


and glucose metabolism in persons with mild to moderate CKD.
Methods
In a subset (n=339) of the Chronic Renal Insufficiency Cohort (CRIC) study 


participants we measured sleep by wrist actigraphy on 5 consecutive days. Sleep duration 
and fragmentation was averaged over all nights. Participants answered questions about 
snoring frequency, a marker of sleep disordered breathing. Estimated glomerular filtration 
rate (eGFR) derived from the MDRD equation, fasting glucose levels, and insulin resistance 
estimated from the homeostatic model assessment index (HOMA) were determined.


Results
Mean age (SD) was 59 (11) years, 53% were female, 47% were non-Hispanic white, 


46% were non-Hispanic black, 47% had diabetes and 46% reported frequent snoring. 
Means (SD) of key variables were: 37.4 (14.9) ml/min/1.73m2 for eGFR, 112.9 (47.0) mg/
dl for glucose, 6.5 (9.2) for HOMA, 6.2 (1.4) hours for sleep duration and 23.5 (10.3)% 
for sleep fragmentation. Regression models adjusting for age, race, sex and diabetes 
indicated that both sleep duration (beta=1.25 ml/min/1.73m2 per hour of sleep, p=0.03) 
and fragmentation (beta=-2.71 ml/min/1.73m2 per 10% of fragmentation, p=0.001) were 
significantly associated with eGFR. Greater sleep fragmentation was also significantly 
associated with higher fasting glucose (beta=5.2 mg/dl per 10% of fragmentation, p=0.026), 
and a trend for greater insulin resistance (beta=0.9 per 10% of fragmentation, p=0.066). 
Adding snoring to the models did not affect these associations and snoring was not associated 
with any of the outcomes.


Conclusions
Short and poor quality sleep were associated cross-sectionally with lower eGFR and 


disturbances in glucose metabolism among patients with CKD. The importance of poor 
sleep as a risk factor for progression of CKD deserves further study.
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Intravenous Iron Modulates Platelet Increase in Iron-Deficient Anemic 
(IDA) Patients with CKD and Chronic Heart Failure (CHF)  Jorge E. Toblli, 
Federico Di Gennaro, Margarita Angerosa, Carlos Rivas.  Hospital Aleman, 
Buenos Aires, Argentina.


There are several reports on thrombotic complications in iron-deficient patients. As 
CKD is highly associated with CV disease, and considering that most patients receive 
erythropoietin (EPO), which may induce an increase in circulating platelets, the adequate 
therapeutic approach especially in presence of CHF rises in importance.


Objective: To evaluate in a pilot double-blind control study possible modifications in 
platelet count (PTLc) after iv iron therapy in CKD patients with CHF.


Methods: 75 CHF patients with hemoglobin (Hb)<12.5g/dl for men and <11.5g/dl for 
women; transferrin saturation (TSAT)<20%; ferritin<100ng/ml; cr.clearance(CrCl)<90ml/
min and left ventricle ejection fraction (LVEF%)<35% were randomized into 2 groups, 
GroupA: isotonic saline solution (ISS); GroupB: Iron Sucrose Complex(ISC). Patients 
received a weekly infusion of ISS or 200mg ISC during 5 weeks. Hematology parameters 
and echocardiograms were evaluated at baseline, Month 2 and 6. Patients did not receive 
EPO before or during the study.
Results


Mean ± SD
Group-A 
Baseline 
(n=35)


Group-B 
Baseline 
(n=40)


Group-A 
6-months 
(n=35)


Group-B 
6-months 
(n=40)


Hb (g/dl) 10.1 ± 0.6 10.0 ± 0.7 9.5 ± 0.6 11.8 ± 0.7* †
MCH (pg) 27.9 ± 1.3 27.2 ± 1.0 27.4 ± 1.2 29.2 ± 2.0* †
Ferritin ng/ml 65.2 ± 18.6 66.5 ± 23.2 68.4 ± 26.8 208.8 ± 55.8* †
TSAT% 0.19 ± 0.02 0.19 ± 0.02 0.19 ± 0.02 0.26 ± 0.03* †
Platelets Count (No./mm3) 243,426±60,858 245,675±53,248 255,809±67,023 212,263±44,489*†
CRP (mg/l) 8.9±4.9 8.5±4.3 9.0±8.8 3.2±1.4* †
LVEF% 29.6 ± 3.2 29.4 ± 3.4 27.9 ± 3.1 34.6 ± 4.0* †
NYHA class 3.1±0.6 3.1±0.7 3.5±0.6 2.1±0.4* †
CrCl (ml/min) 37.6±7.8 38.4±7.6 31.5±8.2 44.6±7.7* †
*p<0.01 vs. group-A. † p<0.01 vs. group-B at baseline.


At baseline there was a significant correlation between PLTc and ferritin (r=-0.85 
p<.01) and PTLc and TSAT% (r= -0.38 p<.01).


Conclusion: These data suggest that iv iron therapy favorably modulates increased 
PTLc related to iron deficiency state in CKD patients with CHF.


Disclosure of Financial Relationships: nothing to disclose
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Coronary Artery Calcification (CAC) –  An Independent Prognostic 
Mortality Marker in Proteinuric Diabetics  Yi-Wen Chiu, Matthew Budoff, 
Junichiro Takasu, J. Ashai, Rajnish Mehrotra.  Nephrology & Hypertension, LA 
Biomed Research Institute, Torrance, CA.


CAC predicts death risk in the general population and in end-stage renal disease. Though 
common, and often severe in non-dialysis dependent proteinuric diabetics, there are no 
data on the prognostic significance of CAC in early stage chronic kidney disease (CKD). 
We undertook this study to determine the prognostic significance of CAC in proteinuric 
diabetics. 225 diabetics (mean age: 57 yrs; 54% male; 67% Latinos, 12% Whites, 20% 
Blacks; diabetes duration, 16 yrs) with mean estimated glomerular filtration rate (eGFR) 
of 52±26 ml/min/1.73m2 and median protein-creat ratio of 4 g/g, were enrolled. CAC, 
measured by electron computed tomography, was present in 86% of subjects - score 1-100, 
30%; score 100-400, 29%; and score >400, 27%. Over a mean follow-up of 34 months, 46 
subjects died. There was a graded relationship between CAC score, and all-cause mortality 
(p=0.02, Figure 1). Using Cox proportional hazards model, there was a progressive increase 
in hazards ratios for death with increasing CAC - CAC 1-100, 2.1 (0.5,9.4); CAC 100-
400, 3.5 (0.8,15.5), and CAC >400, 4.9 (1.1, 21.3) [ref., CAC score 0; p for trend =0.04]. 
Other factors significantly associated with mortality were race (p=0.002), body mass index 
(p=0.03), eGFR (p=0.02), serum albumin (p < 0.001), and sodium (p=0.005), and protein-
creat ratio (p=0.001). Using multivariate, Cox proportional hazards, CAC score was an 
independent predictor for mortality (adjusted hazards ratio for CAC score > 100, 2.4 (1.1, 
5.1); ref. CAC score < 100). To conclude, in proteinuric diabetics, CAC is present, and often 
severe, long before need for maninteance dialysis. The severity of CAC is an independent 
predictor of all-cause mortality. Future studies need to determine if interventions in early 
CKD that attenuate CAC prolong survival.


Disclosure of Financial Relationships: nothing to disclose
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Circulating Soluble RAGE in Patients with Chronic Kidney Disease as an 
Inverse Correlate of Atherosclerosis  D. Leonardis,1 G. Basta,2 F. Mallamaci,1 
S. Cutrupi,1 P. Pizzini,1 R. De Caterina,2 R. Tripepi,1 G. Tripepi,1 C. Zoccali.1  
1Clin. Epid. and Physiopath. of Renal Dis. and Hypert., CNR-IBIM, Reggio 
Calabria, Italy; 2Inst. of Clin. Pharmacol. & Ce.S.I.-Center of Excellence on 
Aging, CNR-G.d’Annunzio University, Pisa, Italy.


The soluble Receptor of Advanced Glycation End product (sRAGE) prevents vascular 
damage in experimental models and observational studies in the general population 
support the hypothesis that sRAGE may have a protective role in man. We investigated 
the relationship between plasma sRAGE and carotid atherosclerosis in 142 patients with 
chronic kidney disease (CKD) (eGFR: 32±15 ml/min/1.73m2) and in a series of healthy 
subjects (HS) matched for age and sex.


sRAGE was higher in CKD patients than in HS (P<0.001). In an aggregate analysis 
of CKD patients and controls (n=191) there was an inverse relationship between eGFR 
and sRAGE (r=- 0.38, P<0.001) and Breakpoint Analysis identified 64 ml/min/1.73m2 as 
a significant breakpoint of the regression line. In CKD patients, sRAGE was inversely 
related to intima-media thickness (IMT) (r=-0.31, P<0.001) and plaques number (r=-0.24, 
P=0.005) while no such associations emerged in HS. On covariance analysis, the slopes 
of IMT and plaques number relationships with sRAGE were significantly steeper in CKD 
patients than in HS (P<0.01). Furthermore, ROC curve analysis showed that sRAGE added 
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significant discriminatory power for the detection of atherosclerosis to that provided by a 
risk score based on traditional and emerging risk factors.


In CKD patients circulating sRAGE levels are inversely related to GFR only when the 
eGFR is below a threshold of about 60 ml/min/1.73 m2 and this soluble receptor is associated 
in an inverse fashion to atherosclerosis in these patients. These data are compatible with the 
hypothesis that high sRAGE may act as a vasculoprotective factor in CKD population.


Disclosure of Financial Relationships: nothing to disclose
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Visceral Fat Area but Not Subcutaneous Fat Area Is Associated with 
Coronary Artery Calcification in Male Non-Dialysis Chronic Kidney 
Disease Patients  Cristiane M. Aoqui,1 Lilian Cuppari,2 Maria A. Kamimura,2 
Sergio A. Draibe,1 Maria Eugenia F. Canziani.1  1Division of Nephrology, Federal 
University of São Paulo, São Paulo, SP, Brazil; 2Nutrition Program, Federal 
University of São Paulo, São Paulo, SP, Brazil.


Background: Recent data have shown that abdominal fat accumulation is associated 
with increased risk of cardiovascular events in non-dialysis chronic kidney disease (CKD) 
patients. However, to the best of our knowledge no study has investigated the association 
of abdominal fat and coronary artery calcification (CAC) in this population.


Methods: Cross-sectional study in 66 male patients (59 ± 9.4 years, eGFR: 36.5 ± 
14 mL/min). Visceral fat area (VFA) and subcutaneous fat area (SCFA) were assessed by 
computed tomography at the umbilicus level. Coronary artery calcification was detected by 
multi-slice computed tomography. CAC score (CACS) were expressed in Agatston units 
(AU). The association between visceral or subcutaneous fat accumulation with CAC was 
performed using the mean values of VFA and SCFA respectively.


Results: Forty-four patients (66%) had CAC, 41% had severe CACS. The results 
considering mean values of VFA or SCFA and the association with CAC and adipokines 
are shown in the table.


VFA ≤ 
106 cm²


VFA > 
106 cm² P SCFA ≤ 


148 cm²
SCFA>
148 cm² P


Number 
of Patients 37 29 35 31
Leptin 
(ng/mL) 2.19 (0.38-31.1) 6.17 (1.62-48.4) <0.0001 2.17 (0.4-6.17) 2.17 (0.4-6.17) <0.0001
Adiponectin 
(mg/L) 28.0 ± 7.0 24.7 ± 7.5 0.064 29.3 ± 6.9 23.5 ± 6.4 0.001
CACS 
(AU) 217.6 (0-2064) 624.1 (0-2500) 0.016 179 (0-2500) 65 (0-2299) 0.604
CACS>400 
AU 7 (19%) 12 (41.4%) 0.045 11 (31.4%) 8 (26%) 0.615


Data are mean ± SD, % or median.
Conclusions: Visceral fat accumulation was associated with CAC, including severe 


CACS in male CKD stages 3 and 4 patients. No association between subcutaneous fat and 
CAC was seen in the present study. Our findings suggest that specifically visceral fat may 
play an important role concerning coronary heart disease in CKD population.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Rosiglitazone on Insulin Sensitivity, Adiponectin and Markers of 
Bone Turnover in Chronic Kidney Disease  Doris T. Chan,1,2 Gerald F. Watts,1 
Ashley B. Irish,3 Ee Mun Lim,4 Gursharan K. Dogra.2  1School of Medicine 
and Pharmacology, University of Western Australia, WA, Australia; 2Renal 
Medicine, Sir Charles Gairdner Hospital, WA, Australia; 3Nephrology, Royal 
Perth Hospital, Perth, WA, Australia; 4Clinical Biochemistry, Queen Elizabeth 
II Medical Centre, WA, Australia.


While thiazolidinediones (TZD) improve insulin sensitivity, their use is associated with 
increased fracture risk in non-renal patients by mechanisms that may involve adipokines. 
The effect of TZD on bone turnover has not been examined in chronic kidney disease 
(CKD).


Aim: To examine the effect of rosiglitazone (RSG) on insulin sensitivity, adiponectin 
and markers of bone turnover in stage 3-4 CKD.


Study:Randomised, double-blind, placebo-controlled, study of RSG 4mg daily (n=35) 
vs placebo (Pl n=35) for 8 weeks.


Methods: HOMA score, adiponectin, markers of bone formation [alkaline phosphatase 
(ALP), peptide of type 1 procollagen (P1NP)] and resorption [urine N-telopeptide: 
creatinine ratio, urine calcium/creatinine ratio], 25-hydroxy vitamin D (25vitD), intact 
parathyroid hormone (iPTH) calcium (Ca) and phosphate (PO4) were determined at 
baseline and week 8.


Results: Compared with placebo, RSG lowered HOMA score [RSG 1.7(1.3-2.3); Pl 
1.9(1.4-2.5), p=0.04] and increased adiponectin [RSG mean±SD 21.9+11.9; Pl 10.5±5.4 
mg/L, p<0.01]. RSG lowered markers of bone formation, ALP [RSG 68.0(59.4-77.8); Pl 
76.6(68.0-86.4) U/L, p<0.01] and P1NP [RSG 57.4±49.4; Pl 58.1±30.0 ug/L, p=0.02] 
without an effect on markers of resorption. RSG lowered iPTH [RSG 6.7(8.5-12.8); Pl 
6.7(5.3-8.4) pmol/L, p=0.04] but had no effect on 25vitD, Ca or PO4 levels. Change in 
adiponectin was negatively correlated with change in P1NP (r -0.33, p = 0.005), independent 
of HOMA score.


Conclusion: Short-term RSG therapy increases insulin sensitivity and adiponectin 
levels, but lowers bone formation markers and iPTH, without changing bone resorption 
markers. This suggests RSG inhibits bone formation in CKD patients. Mechanisms may 
include a direct inhibitory effect of adiponectin on bone formation. Implications for fracture 
risk in TZD-treated CKD patients warrant further examination.


Disclosure of Financial Relationships: nothing to disclose
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Anemia and Cognitive Function in Adults with Chronic Kidney Disease: 
The Chronic Renal Insufficiency Cohort (CRIC) Cognition Study  Manjula 
Kurella-Tamura, Alan S. Go, Lynn M. Ackerson, Nancy Jensvold, James P. Lash, 
Debbie L. Cohen, John W. Kusek, Stephen L. Seliger, James F. Simon, Martha 
Coleman, Juan D. Ordonez, Vecihi Batuman, Gail Makos, Kristine Yaffe.  CRIC 
investigators, NIDDK.


We assessed the association between anemia and cognitive function in adults with 
chronic kidney disease (CKD) participating in the Chronic Renal Insufficiency Cohort 
(CRIC) Cognition Study, an ancillary study to CRIC among adults ≥55 years of age. The 
present analyses included 818 subjects with concurrent measurements of hemoglobin 
(Hb) and cognitive function at enrollment in the ancillary study. Anemia was defined as a 
Hb <12 g/dL in women or <13 g/dL in men. Six cognitive domains were assessed: global 
cognition, attention, executive function, verbal memory and fluency, and naming. The 
mean age was 65 ± 5 years, the mean eGFR 41 ± 14 ml/min/1.73m2, 49% were women, 
49% were white, and 46% were anemic. After adjustment for confounders, anemia was 
associated with poorer scores on tests of attention, executive function, and naming, but not 
with global cognition, verbal memory or fluency (Table). Results were similar using Hb 
quartiles rather than the binary variable anemia. Among older adults with CKD, anemia is 
independently associated with lower cognitive function across several cognitive domains. 
Prospective studies are needed to determine whether anemia may be a risk factor for 
cognitive decline in adults with CKD.
Mean (SE) scores on each cognitive test, by anemia status
Cognitive test Domain Non-anemic (n=441) Anemic (n=377) p-value
3MS global cognition 92.7 (0.6) 92.0 (0.6) 0.1
Trails A attention 52.1 (3.1) 62.6 (3.3) <0.001
Trails B executive function 142.4 (6.1) 159.2 (6.5) 0.001
Boston naming naming 13.7 (0.1) 13.4 (0.2) 0.01
Buschke delayed memory 7.7 (0.3) 7.7 (0.3) 0.9
Verbal fluency fluency 17.2 (0.4) 16.6 (0.5) 0.2
Model adjusted for age, sex, race, education, alcohol use, diabetes, hypertension, and stroke. Lower scores 
indicate poorer cognitive function on the 3MS, Boston naming, Buschke and Verbal fluency tests.


Disclosure of Financial Relationships: grant/research support: Amgen.
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High Resolution MR Angiography without Contrast Media for Detection 
of Proximal Coronary Stenosis in CKD Patients  Georg Schlieper,1 Thilo 
Krüger,1 Mirja Neizel,2 Malte Kelm,2 Ralf Koos,3 Harald P. Kühl,3 Jurgen 
Floege,1 Ralf Westenfeld.2  1Nephrology, RWTH Aachen, Germany; 2Cardiology, 
Düsseldorf University, Germany; 3Cardiology, RWTH Aachen, Germany.


Chronic kidney disease (CKD) patients exhibit an increased cardiovascular risk. 
However, non-invasive diagnostic algorithms for the detection of coronary artery disease 
(CAD) have been validated in patients with normal renal function and provide less sensitivity 
and specifity in CKD patients. Thus, new non-invasive methods are clearly warranted for 
cardiac risk stratification in these patients with a high risk to develop CAD. High resolution 
magnetic resonance angiography (MRA) without contrast media serves as a novel diagnostic 
tool to analyse the proximal part of the coronaries.


In this pilot study we examined the validity of MRA without contrast media for the 
detection of CAD in 15 CKD patients (GFR < 30 ml/min) with indication for coronary 
angiography. In addition to conventional coronary angiography, MRA (3D SSFP) of the 
proximal coronaries were analysed for stenoses >50% (blinded to the results of the coronary 
angiography) and then compared to the results of the conventional coronary angiography 
with evaluation for sensitivity, specifity, positive and negative predictive value.


Altogether, we could detect cumulative 13 stenoses in 10 patients (sensitivity 81%, 
specifity 95%). Especially, stenoses of the main left coronary artery could be reliably 
detected (sensitivity 100%, specifity 100%) whereas the detection of stenoses of the 
circumflex artery was more difficult (sensitivity 67%, specifity 100%). Based on the MRA 
result only as a screening test, all patients with significant CAD would have undergone 
subsequent invasive angiography (sensitivity 100%, specifity 75%, positive and negative 
predictive values 87% and 92%, respectively, for the presence of a relevant CAD).


High resolution MRA without contrast media may serve as a reliable diagnostic tool 
for the detection of proximal stenoses in CKD patients and enables a valid indication for 
invasive coronary angiography. Thus, this novel technique could have the potential to 
become part of the non-invasive diagnostic algorithm for CAD in CKD patients.


Disclosure of Financial Relationships: nothing to disclose
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Changes in DNA Methylation in Patients (pts) Undergoing Hemodialysis 
(HD) and Renal Transplantation (Rtx)  Tae Yamamoto, Karin Luttropp, 
Abdul Rashid Qureshi, Juan Jesus Carrero, Tomas Ekstrom, Mohsen Karimi, 
Martin Schalling, Louise Nordfors, Peter Barany, Olof Heimburger, Bengt 
Lindholm, Peter Stenvinkel.  CLINTEC and CMM, Karolinska Institutet, 
Stockholm, Sweden.


Objective: The epigenetic state including global DNA methylation is linked to 
homocysteine metabolism and inflammation in chronic kidney disease (CKD) pts. However, 
there are no reports on changes in global DNA methylation in CKD in relation to treatment 
modality and this aspect was therefore studied in CKD stage 5 pts treated by HD or Rtx.


Methods: DNA methylation was measured in blood samples from 70 CKD stage 5 
patients starting RRT at baseline; 38 patients were re-analyzed after about 12 months 
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and 32 patients were re-analyzed 1 yr or more after Rtx. Global DNA methylation was 
analyzed by the LUMA method, which is based on the difference of digestion sensitivity 
for methylated target sequences between HpaII and MspI.


Results: The HpaII/MspI ratio at baseline differed between non-inflamed and inflamed 
(CRP > 10 mg/L) pts (0.49 ±0.39 vs 0.28 ± 0.06; ANOVA followed by Dunn test for multiple 
comparisons). Furthermore, compared to the non-inflamed baseline samples, HpaII/MspI 
was lower (indicating change towards hypermethylation) also in pts after 1 yr of dialysis 
(0.29 ± 0.14) and in pts after transplantation (0.25 ± 0.03).Paired comparisons of HpaII/
MspI in pts at baseline and after 1 yr of dialysis showed almost identical values.


Conclusions: A shift towards global DNA hypermethylation is observed in inflamed 
vs non-inflamed pts at start of dialysis, as well as after transplantation and 1 yr of dialysis. 
Further studies are needed to pinpoint the seemingly complex effects of changes in 
homocysteine metabolism, inflammation and leucocyte activation and immunosuppression 
on global and gene-specific DNA-methylation in the context of uremia.


Disclosure of Financial Relationships: nothing to disclose
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Skin Autofluorescence (AF) as a New Tool To Estimate a Potential 
Risk of Atherosclerosis Development in Children and Adolescents with 
Chronic Kidney Disease (CKD)  Danuta Zwolinska,1 Irena Makulska,1 Maria 
Szczepanska,2 Dorota Drozdz,3 Tomasz Porazko.4  1Pediatric Nephrology, 
Wroclaw Medical University; 2Dialysis Unit, Silesian Medical University, 
Zabrze; 3Univ. Childr. Hosp., Cracow; 4Nephrology and Transplantation 
Medicine, Wroclaw Medical University, Poland.


Background: Advanced glycation endproducts (AGEs), formed during glycemic and 
oxidative stress, are thought to contribute to inflammatory processes and to the development 
and progresion of atherosclerosis, the frequent complication in CKD population. The aim 
of the study was to determine for the first time if skin AF, the measure of tissue AGEs, is 
increased and related to vascular changes and novel markers of endothelial dysfunction, 
being risk factors for atherosclerosis. Methods: 36 patients with CKD (stage 2-4) and 20 
hemodialysed subjects were included in the study. We evaluated: AF using AGE -Reader, 
intima -media thickness (IMT) of the carotid arteries, adjustment for hight aortic pulse 
wave velocity (PWV) using automatic waveform analyzer (SphygmoCor, Australia). 
Serum ADMA, MPP-9 and sE-selectin were measured by ELISA method. Blood pressure 
(SBP, DBP) and dialysis vintage were also evaluated. Study groups was compared to 26 
healthy age-matched subjects. Results: AF, IMT, PWV, serum ADMA, sE- selectin, MMP-
9, SBP and DBP were significantly higher in all patients vs. controls. All parameters in 
HDs were significantly higher than in CKD group. Multiple regression analysis showed a 
significantly positive correlation between AF and IMT(p<0.004), PWV (p<0,030), ADMA 
(p<0,000) sE-selectin (p<0.000) and MMP-9 (p< 0.008) in the group of all subjects. SBP, 
DBP, age and duration of dialysis were not related to AF, independent of the examined 
group. Conclusions: Elevated AF in CKD indirectly indicate for the accumulation of tissue 
AGEs. A significant association between skin AF and investigated markers of vascular 
and endothelial changes supports a role for AGEs as a contributor to vascular damage and 
shows that AF may be a good, easily applicable tool for assessing the risk of atherosclerosis 
development and cardiovascular events in CKD children and adolescents.
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Elevated Hepcidin May Be Due to Low Erythropoietin Levels in Chronic 
Kidney Disease  Damien Ashby,1 Daniel P. Gale,2 Mark Busbridge,3 Debra 
Gifford,1 Marie Henriksson,1 Claudia Schmalzhaf,1 David H. Taube,1 Tom D. 
Cairns,1 Neill D. Duncan,1 Richard Chapman,3 Frederick W. K. Tam,1 Patrick 
H. Maxwell,2 Peter Choi.1  1Imperial College Kidney and Transplant Institute, 
Imperial College London, London, United Kingdom; 2Division of Medicine, 
University College London, London, United Kingdom; 3Department of 
Investigative Medicine, Imperial College London, London, United Kingdom.


The hepatic peptide hepcidin prevents iron overload by inhibiting iron absorption and 
transport. Elevated levels in renal failure are thought to restrict iron availability contributing 
to anaemia and erythropoietin resistance. The mechanism of this elevation is unknown. 
Reduced renal clearance of hepcidin occurs, but since hepcidin is negatively regulated by 
erythropoietin, overexpression of hepcidin in renal failure may be a contributory factor.


Circulating hepcidin was measured in a group of stable patients with chronic kidney 
disease using a competitive radioimmunoassay.


In 50 patients (aged 18–84, 27 male, estimated glomerular filtration rate (eGFR) 44.3+/-
4.0ml/min) plasma hepcidin levels were elevated compared to healthy controls (30.9+/-3.9 
vs 15.2+/-1.7ng/ml, p<0.001). Hepcidin levels were correlated with ferritin, eGFR and 
erythropoietin levels (R=0.792, -0.571 and -0.527, p<0.001 for each). Incorporation of 
either of eGFR or erythropoietin as predictors of hepcidin in a linear regression model 
substantially weakened the influence of the other. Reduced erythropoietin level, rather than 
impaired urinary clearance, may therefore account for the elevation in hepcidin.


Elevation of circulating hepcidin in renal failure may in part be due to inappropriately 
low erythropoietin levels, reflecting endogenous erythropoietin deficiency or insufficient 
erythropoietin replacement therapy. Plasma hepcidin might therefore be a useful guide to 
the therapy of renal anaemia.
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Resistant-Hypertension and Obstructive Sleep Apnea in ESRD Patients 
Compared with CKD and Healthy Controls  Sheena A. Dohar, Nirav A. 
Shah, Khaled Abdel-Kader, Irina Karpov, Patrick J. Strollo, Jr., Daniel J. Buysee, 
Mark H. Sanders, Mark Unruh.  Renal Electrolyte Division Dept. of Medicine, 
University of Pittsburgh, Pittsburgh, PA.


Background: Obstructive sleep apnea (OSA) has been found to be a potential risk 
factor for resistant hypertension (RH). Since both RH and OSA are common in the chronic 
kidney disease (CKD) and end-stage renal disease (ESRD) populations, the significance 
of the relationship should be explored. Methods: 88 CKD and 95 ESRD participants on 
either peritoneal or hemodialysis were compared with a control group of 224 community 
participants without kidney disease from the Sleep Score Study of sleep and cardiovascular 
risk. RH was defined as BP ≥ 140/90 mmHg and using at least three BP-lowering drugs. 
Home polysomnography was performed on all groups and an Apnea Hypopnea Index 
(AHI), reflecting the severity of sleep apnea, was obtained. Results:
Baseline Characteristics of Participants


CKD ESRD (PD/HD) Controls p-Value
Total n =88 n =95 n =224
Age 52.16(14.07) 53.79(14.91) 59.97(7.22) <.0001
Sex (male) 60(68.18%) 56(58.95%) 113(50.45%) 0.01
Race (black) 19(21.59%) 38(40.00%) 97(43.30%) 0.002
BMI 28.36(5.27) (n=86) 27.46(5.52) 29.51(5.03) 0.004
MDRD eGFR 18.94(7.64) (n=82) --- 91.83(19.24) (n=223) <.0001
AHI>30 20(22.73%) (n=88) 22(23.40%) (n=93) 24(11.01%) (n=218) 0.003
* Log transform. ** Sqrt transform. 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


399A


 Clinical Nephrology: Chronic Kidney Disease and Its Complications II J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


Conclusion: These findings suggest that ESRD patients with severe OSA (AHI 
>30) are 6-fold more likely to have RH, but this relationship did not extend to the CKD 
and control groups. Other potential mechanisms affecting the relationship between OSA 
and RH in the ESRD population must be identified by further study to provide targeted 
prevention and therapy.
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Relationship between Kidney Function and Risk of Peripheral Arterial 
Disease  Jennifer De Graauw,1 Michel B. Chonchol,1 Hannes Gnahn,2 Dirk 
Sander.3  1University of Colorado Denver Health Sciences Center, Denver, CO; 
2INVADE Study Group, Ebersberg, Germany; 3Technical University of Munich, 
Munich, Germany.


Purpose: Chronic kidney disease (CKD) is associated with an increased risk for 
cardiovascular disease, but limited data exists regarding the relationship between decreasing 
kidney function and asymptomatic peripheral arterial disease (PAD).


Methods: The study population consisted of 3,364 participants of the Intervention 
Project on Cerebrovascular Diseases and Dementia in the Community of Ebersberg, 
Bavaria, a community-based cohort of elderly individuals. Kidney function was calculated 
as creatinine clearance (Ccr) estimated by the Cockcroft-Gault formula in mL/min/1.73m2. 
Incident PAD was defined as a new onset of ankle-brachial index <0.9 assessed at regular 
examinations. Relative risks (RR) for asymptomatic PAD were compared across declining 
kidney function quartiles.


Results: The mean serum concentration of creatinine and Ccr were 0.85±0.37 mg/
dL and 77±27 mL/min/1.73m2, respectively. After 4 years of follow-up, 985 (29%) 
participants developed incident asymptomatic PAD. After adjustment for demographic 
factors, traditional and novel cardiovascular risk factors, cardiovascular disease status, and 
medication use, lower Ccr quartiles were directly associated, in a dose-response manner, 
with a higher risk of PAD. Compared with participants in quartile 4 (>89mL/min/1.73m2) 
the adjusted RR (95% CI) for PAD were 1.01 (0.88 to 1.19) for quartile 3 (75-89 mL/
min/1.73m2), 1.05 (0.93 to 1.23) for quartile 2 (64-75mL/min/1.73m2) and 1.10 (1.01 to 
1.44) for quartile 1 (<64mL/min/1.73m2; p<0.0001 for trend). Cardiovascular events as a 
function of baseline Ccr and incident PAD showed that the majority of vascular events in 
the first 4 years from presentation occurred in participants with Ccr <60 mL/min/1.73m2 
at baseline and incident PAD (log rank test, p=0.024)


Conclusions: Patients with declining kidney function are at increased risk for incident 
PAD. In addition, the combination of impaired kidney function and PAD better predicts 
long-term CV outcomes. Strategies for screening and prevention of PAD in this high-risk 
population seem warranted.
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Changes in Hemoglobin in the Year Prior to ESRF and Their Relationship 
with Hemoglobin at the Onset of ESRF: A Multi-Center Study of 1,823 
Patients from the UK Renal Registry  Daniel Ford,1 Margaretha Steenkamp,1 
David Ansell,1 Charles Tomson,1 Yoav Ben-Shlomo,2 Damian Fogarty.3  1UK 
Renal Registry, Bristol, United Kingdom; 2University of Bristol, Bristol, United 
Kingdom; 3Queens University, Belfast, United Kingdom.


Background
Epidemiological studies have shown that over the last decade, patients have been 


reaching ESRF with a higher Hb. However, it has not been shown whether there has been 
a similar rise in Hb throughout the year preceding ESRF.


Methods
All incident ESRF patients at 7 UK centers between 2001 and 2006 were included. 


The UK Renal Registry extracted data electronically from renal IT systems at time points 
0, 1, 2, 3, 4, 5, 6 and 12 months prior to RRT. The decline in Hb pre-RRT was estimated 
using a quadratic multi-level model and the mean Hb during the pre-RRT year calculated. 
Analyses were performed before and after adjusting for age, gender, ethnicity, primary 
renal disease and eGFR. Patients with missing data and those presenting to renal services 
<12 months prior to start of RRT were excluded.


Results
Amongst patients treated by nephrologists for at least a year prior to RRT, the mean 


Hb at the start of RRT has risen from 10.3 to 11.0 g/dl between 2001 and 2006 (table 1). 
The mean Hb during the pre-RRT year has risen in parallel from 10.6 to 11.3 g/dl. Figure 1 


shows the modelled Hb by year of start and illustrates that the annual rise in Hb at the start 
of RRT was consistent throughout the pre-RRT year. These results persist after adjusting 
for age, gender, ethnicity, renal disease and eGFR.


Conclusion
In the UK, where healthcare is free at the point of source for all CKD stages, the rise 


in Hb at the start of ESRF over recent years is related to a parallel rise in Hb throughout 
the 12 months prior to ESRF. This may be associated with increasing early use of ESAs 
for CKD patients.
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The Effect of Lanthanum Carbonate (LC) (Fosrenol®) on Coronary Artery 
Calcification (CAC) and Endothelial Function (FMD) in Hemodialysis 
(HD) Patients. A Pilot, Prospective Study  Roberto S. Kalil,1 Michael G. 
Flanigan,3 William Stanford,2 William G. Haynes.1  1Medicine, University of 
Iowa Roy & Lucille Carver College of Medicine, Iowa City, IA; 2Radiology, ; 
3Marshfield Clinic, WI.


Uremia is a state of chronic inflammation. Atherosclerosis is an inflammatory disease, 
and coronary artery calcification (CAC) is a marker of atherosclerosis. Endothelial 
dysfunction is highly prevalent in patients receiving HD. Methods: Prospective, randomized 
trial enrolling adult HD patients after a phosphate binder wash-out period of 10 days, 
randomized to stay on the same therapy (Calcium-based, or Sevelamer or both) or switch 
to LC (1:1). A baseline and 6 month CAC (Agaston score measured by MSCT), and 
endothelial function (measured by flow-mediated dilation of brachial artery -FMD), were 
obtained. At 12 months, a CAC only was obtained. Laboratory parameters were monitored 
according to standard of care. Results: 13 patients were studied and completed at least 2 
visits (LC, N=7 and C N=6). CAC scores (Log) were as follows-LC group: 7.214±0.615, 
7.112 ± 0.617, and 7.194±0.617, and Control: 6.412±0.669, 6.699±0.671, 6.981±0.671 for 
baseline, 6 months and 12 months respectively. LC vs control group % changes compared 
to baseline was -9.7±10.5% (LC), vs 33.2±16.9% (C) (P=0.037) and -2 ±11% (LC) vs 76.6 
±22.4% (C) (P=0.003) at 6 and 12 months respectively.


Progression or regression of CAC did not correlate with changes in FMD, and % change 
in FMD at 6 months compared to baseline was similar between both groups (P=0.77).


Conclusion: There is dissociation between progression of CAC and FMD in HD patients. 
Lanthanum Carbonate halts progression of CAC in hemodialysis patients independently of 
amelioration in endothelial function. Further studies will be necessary to evaluate whether 
the beneficial effects of LC on CAC will impact on patient survival.
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F-PO1253


Physical Functioning in Haemodialysis and Renal Transplant Patients. A 
Single Centre Study  L. Mason,1 A. Mikhail,2 V. Aithal,2 I. Hilldrup,2 P. Ali,1 
M. Kingsley.1  1Swansea University; 2Morriston Hospital, Swansea, United 
Kingdom.


Poor physical functioning has been associated with morbity, mortality and poor 
quality of life in haemodialysis (HD) patients. Also renal transplant recipients (RTR) with 
reduced physical function are more likely to suffer allograft failure, cardiovascular events 
and metabolic syndrome. It has been assumed that physical function improves following 
sucessful kidney transplantation; however, limited data exists to evaluate this assumption. 
The aim of this study was to compare the physical functioning of a group of RTR with 
patients on HD.


Eleven mobile HD patients (age: 53±13 years, mass: 80±12 kg, height: 1.71±0.11 
m) and 11 RTR at least 1 year post transplantation (age: 49±9 years, mass: 84±30 kg, 
height: 1.63±0.12 m) volunteered for the study. All participants completed anthropometric 
measurements, isokinetic knee flexion/extension measurements, and a cardiopulmonary 
exercise test on a cycle ergometer.


Body Mass Index (HD: 27±5, RTR: 31±9 kg·m-2) and body fat percentage (HD: 32±16, 
RTR: 37±9 %BW) were similar between groups (P≥0.274). No differences were found 
between groups for peak oxygen consumption (HD: 16.8±4.5, RTR: 17.7±5.3 ml·kg-1·min-1) 
or peak work rate (HD: 82±24, RTR: 70±28 W) achieved during the incremental cycle 
(P≥0.294). Isokinetic muscle function was similar between groups (P≥0.266), with peak 
torque during knee extension at 60º·s-1 being 91±49 and 87±29 Newton metres for HD and 
RTR, respectively. Peak oxygen consumption (r=0.705; P=0.001) and maximal work rate 
(r=0.691; P=0.001) were negatively correlated with body fat percentage.


These results suggest that physical functioning and body composition does not differ 
between RTR and mobile HD patients. Physical functioning in these patient groups was poor 
when compared with age-predicted average values for healthy individuals. Strong negative 
correlations existed between body fat percentage and performance during maximal exercise. 
These findings and the relatively high risk of cardiovascular events in these patient groups 
imply that exercise interventions targeting both physical functioning and body composition 
are needed in HD and RTR patient populations.
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Adiponectin and Cardiovascular Risks (CV) in Children with Chronic 
Kidney Disease (CKD): Report from the Chronic Kidney Disease in 
Children (CKiD) Cohort Study  Mark Mitsnefes,1 C. B. Pierce,2 S. Furth,2 B. 
A. Warady.2  1Cincinnati Children’s Hospital, Cincinnati, OH; 2CKiD Study.


Higher serum adiponectin is known to be protective against cardiovascular (CV) risk 
in the general population. The objective of this study was to determine serum adiponectin 
concentrations and their relationship with CKD and CV risk factors in the CKiD 
observational cohort study of 574 children (aged 1-16 yrs) with CKD stage 2-4.


We cross-sectionally analyzed data from 193 children and adolescents who had serum 
adipocytes (adiponectin, leptin, resistin), lipoproteins, markers of inflammation (wrCRP, 
TNF-a, IL-6, IL-10), insulin and HOMA-IR determined. GFR was measured by iohexol 
disappearance. Uni- and multi-variate log-linear regression analysis was used to quantify 
the relationships between adiponectin and risk factors of interest.


Cohort characteristics: median age 13y, 61% male, median GFR 43 ml/min/1.73m2, 
25% with BMI ≥85th percentile, 46% pre-pubertal. Median adiponectin level was 16.7 
[12.6,21.9] ng/mL. In univariate analysis, adiponectin levels increased by 10% (95th % 
CI: 6, 14; p<0.01) for every 10 ml/min/1.73 m2 decrease in GFR. After adjusting for GFR, 
older age, higher BMI, higher HOMA-IR, lower HDL-C, higher triglycerides, higher 
leptin, post-pubertal status, and presence of glomerular disease were associated with a 
lower adiponectin level (all p<0.01). Final multivariate analysis showed that GFR, age and 
HDL-C were significant, independent predictors of serum adiponectin levels.
Variable % change (95%CI), p-value)
Age, per 2 years increase -6% (-9,-4) p<0.01
Iohexol GFR, per 10 ml/min/1.73m2 decrease 12% (9, 16) p<0.01
HDL-C, per 10 mg/dL decrease -10% (-14,-6) p<0.01


Conclusion: Decreased kidney function is a major determinant of elevated adiponectin 
in the CKiD children and adolescents. Unlike the general pediatric population, adiponectin 
levels in these children with CKD did not differ by sex or race. Despite overall elevated 
adiponectin, relatively lower serum adiponectin levels are present in children with lower 
HDL-C. This raises the question if elevated adiponectin levels carry any CV protective 
affect in children with CKD.
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Variation in Cardiovascular Risk Assessment among Adolescents with 
Kidney Disease  Uptal Patel,1,2 J. Willimas,1 H. Patel,2 M. Ferris,2 D. Chand,2 V. 
Bastian,2 G. Barletta,2 S. Amaral.2  1Duke, NC; 2MidWest Peds Neph Consort.


Background: Young adults with kidney disease have CVD mortality rates 1,000-fold 
greater than their age-matched peers. Current guidelines promote aggressive treatment 
of CVD risk factors to attenuate this excess risk, however, conformance patterns are not 
known.


Methods: Seven MWPNC centers identified sequential patients who transferred to 
adult care. For 171 adolescents identified (33% CKD, 44% TXP, 22% ESRD), charts were 
reviewed for CVD risk-factor assessment and management.


Results: Across all sites, most CVD risk-factors were assessed about half of the time 
(Table). However, assessment of nearly all was highly variable by site, ranging from never 
to always. The proportion of adolescents who went through a formal transition pathway also 
varied substantially by site (mean 26.4%; range 0-63.2%). Going through a formal transition 
pathway was associated with greater odds of CVD risk-factor assessment, particularly for 
smoking and lipid assessments. Among those with an LDL, half had values >100mg/dl 
(median 101; IQR 85-134). Routinely assessed risk factors like BMI and HTN were also 
highly prevalent: 1 in 4 adolescents had a BMI>30 (median 23.6; range 16.5-51.1) while 
3 in 4 had HTN (77.5%). Echocardiogram testing varied by site (mean 60.8%; range 17.2-
90.0%); among those evaluated 1 in 3 had LVH (35.2%). Most adolescents were on treatment 
for HTN (69.1%) while few were on treatment for hyperlipidemia (11.1%).


Conclusions: Significant variability exists in patterns of CVD-risk assessment and 
management among adolescents with kidney disease. Many prevalent risks are either not 
assessed or treated when present, even in the setting of formal transition pathways. The 
implications of variable and suboptimal CVD care during adolescence on outcomes in adults 
with childhood kidney disease remain unclear but deserve further evaluation.
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Risk of Bleeding with Warfarin Anticoagulation in Haemodialysis Patients  
Paul J. Phelan,1 Patrick O’Kelly,1 Jan Slaby,2 Joseph J. Walshe,1 John Holian,1 
Colm Magee,1 Peter J. Conlon.1  1Nephrology, Beaumont Hospital, Dublin, 
Ireland; 2Haematology, Beaumont Hospital, Dublin, Ireland.


Background:
There is a paucity of data concerning the risks associated with warfarin in haemodialysis 


(HD) patients. We sought to assess this risk by comparing major bleeding episodes in this 
group with HD patients not receiving warfarin and with a cohort of non-ESRD patients 
from the general warfarin clinic.


Methods:
A retrospective review of 142 HD patients on warfarin (HDW), 704 HD patients not 


on warfarin (HDNW) and 3268 general warfarin clinic patients (NDW) was performed. 
Hospital admissions for haemorrhagic events and ischaemic strokes were examined as was 
hospital length of stay and blood product use. Incidence rates were calculated as the number 
of major bleeding events divided by the total time of warfarin exposure.


Results:
The incidence rates for major haemorrhage was 10.8 per 100 patient years in the HDW 


group as compared to 2.1 per 100 patient years in the NDW (p<0.0001) and 8.0 per 100 
patient years in the HDNW groups (p=0.15). Mean units of red blood cell transfusions 
required was higher in patients on dialysis with no significant difference between HDW 
and HDNW groups. The risk of ischaemic stroke per 100 patient years was 1.7 in the 
HDW group as compared to 0.4 in the NDW (p=0.0087) and 0.7 in the HDNW groups 
(p=0.14). The HDW group had higher inter-measurement INR variability compared to the 
NDW group (p=0.034).


Conclusion:
This study confirms the higher bleeding risk associated with HD/ESRD but suggests 


that warfarin use in these patients may not add significantly to this risk.
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Decline of Atheroprotective Desmosterol with Worsening Renal Function  
Kyrill S. Rogacev,1 Oliver Weingärtner,2 Birgit Reichart,1 Ulrich Laufs,2 Michael 
Böhm,2 Danilo Fliser,1 Dieter Lütjohann,3 Gunnar H. Heine.1  1Medicine IV, 
Saarland University Hospital, Homburg, Germany; 2Medicine III, Saarland 
University Hospital, Homburg, Germany; 3Clinical Pharmacology, University 
of Bonn, Bonn, Germany.


Background
Statins favorably influence cardiovsascular (CV) risk in the general population, but have 


failed to improve outcome in chronic kidney disease (CKD) stage V patients. We therefore 
explored whether alterations of lipid homeostasis, reflecting endogenous cholesterol 
synthesis (e.g. desmosterol, lathosterol) and cholesterol absorption (e.g. campesterol, 
sitosterol, cholestanol) occur in CKD patients.
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Methods
We studied 101patients with CKD stage I-V, and assessed their clinical variables, 


routine chemistry and parameters of endogenous cholesterol synthesis and adsorption (using 
chromatography). Patients on dialysis or statin therapy were excluded.


Results
Of the patients 45.5 % were female, 22.8 % diabetic, 12.9% active smokers and 


19.8 % had a history of CV disease. Desmosterol was negatively associated with GFR 
(r=0.304; p=0.002), while total cholesterol (r=-0.113; p=0.262), HDL-cholesterol (r=0.132; 
p=0.188), LDL-C (r=-0.094; p=0.352), lathosterol (r=0.150; p=0.137), campesterol 
(r=0.079; p=0.437), sitosterol (r=0.110; p=0.276), cholestanol (r=-0.104; p=0.302) were 
not. After stratifying patients into CKD stages, CKD stage V patients had significantly lower 
desmosterol levels than patients with milder degrees of renal impairment.


Conclusion
For the first time we present a comprehensive data set on parameters of lipid 


homeostasis in patients with CKD. Derangements of cholesterol homeostasis were confined 
to desmosterol, with a negative correlation between desmosterol levels and renal function. 
It is therefore tempting to speculate that a decrease in this “protective” molecule could 
contribute to the dismal CV prognosis in patients with CKD.
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Sleep Apnea in Chronic Kidney Disease and Dialysis Patients: Comparison 
with Matched Controls from the Sleep-SCORE Study  Maria-Eleni 
Roumelioti, Mark L. Unruh.  Renal and Electrolyte Division, University of 
Pittsburgh, Pittsburgh, PA.


Objectives: To describe the type and severity of sleep- disordered breathing (SDB) 
among chronic kidney disease (CKD) stage 4-5, hemodialysis (HD) and peritoneal dialysis 
(PD) patients (pts) compared to healthy controls.


Methods: 183 CKD and dialysis pts were compared with 224 controls from the 
Sleep-SCORE Study. Unattended home-polysomnography was performed and scored 
using standard protocols.


Results: The study sample was on average 57.5 yr old, predominantly male (56.3 %) 
and had a mean BMI of 28.8 kg/m2.
Characteristics and SDB results of all study groups


CONTROLS 
(N=224)


CKD 4-5 
(N=89)


HD 
(N=74)


PD 
(N=20) P-VALUE


AGE 60.0 (7.2) 51.9 (14.4) 56.4 (13.8) 45.2 (14.3) <0.001
MEN 11.3 (50.4%) 60 (67.4%) 49 (66.2%) 7 (35%) 0.003
BMI 29.5 (5.0) 28.4 (5.3) 27.7 (5.2) 26.5 (6.3) 0.001
AHI 13.35 (15.0) 18.3 (22.2) 26.5 (29.2) 14.8 (17.3) 0.001
TYPE OF APNEA
OBSTRUCTIVE 10.65 (13.2) 14.9 (21.3) 19.8 (26.6) 10.3 (12.4) 0.012
CENTRAL 0.33 (0.96) 0.84 (2.7) 1.43 (4.7) 1.3 (3.1) 0.001
MIXED 0.27 (0.8) 0.28 (1.0) 0.8 (2.8) 0.12 (0.3) 0.425
HYPOXEMIA (SAO2<90) 3.9 (9.5) 5.1 (8.9) 10.8 (15.9) 7.8 (10.7) <0.001


Controls and CKD pts had significantly lower apneas-hypopneas/hour (AHI) compared 
to HD pts (13.3 & 18.3 vs. 26.5; P < 0.001, P=0.01). CKD pts had higher AHI compared to 
PD pts (18.3 vs. 14.8; P=0.04). Controls, CKD and PD pts had significantly less obstructive 
SDB compared to HD pts (10.6, 14.9 & 10.3 vs. 19.8; P=0.001, P=0.027, P=0.044). Controls 
and CKD pts had significantly less central SDB compared to HD pts (0.33 & 0.84 vs. 1.43; 
P<0.001, P=0.035). Finally, controls and CKD pts had a lower % of total sleep time with 
oxygen saturation less than 90% (3.9 & 5.11 vs. 10.8; P < 0.001, P=0.004).


Conclusions: Clinicians should have a high index of suspicion for SDB, because it is 
common in both HD and advanced CKD pts. Further work is needed in understanding the 
pathophysiology of SDB in CKD/ESRD.
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Clinical Usefulness of Cardiac Troponin T for Diagnosing Acute Myocardial 
Infarction in Patients with Chronic Kidney Disease  Dong-Ryeol Ryu, Seung-
Jung Kim, Duk-Hee Kang, Kyu Bok Choi.  Department of Internal Medicine, 
School of Medicine, Ewha Womans University, Seoul, Korea.


AIM: Cardiac troponin T(cTnT), a useful marker for diagnosis of acute myocardial 
infarction(AMI) in general population, is detected high above the usual cutoff value(0.1 
ng/mL) in many CKD patients without evidence of clinically apparent AMI. The aim of 
this study was to evaluate more appropriate cutoff value of cTnT for diagnosing AMI in 
patients with CKD.


METHODS: This study included 1,943 cases of 511 CKD patients(MDRD eGFR 
≤60mL/min/1.73 m2) from March 2002 to February 2008. We reviewed demographic, 
clinical, and laboratory data retrospectively. AMI was diagnosed in patients with typical 
rise and gradual fall of CK/CK-MB with at least one of the following: ischemic symptoms, 
development of pathologic Q waves or changes of ST segment on the ECG, or coronary 
artery intervention. Clinical usefulness of cTnT for diagnosing AMI was evaluated using 
receiver operator characteristic(ROC) curve.


RESULTS: Among 1,445 cases of 312 CKD patients undergoing chronic dialysis 
treatment(mean age 63.6±11.9, M:F 153:159), AMI was diagnosed in 247 cases and area 
under the curve(AUC) of cTnT for diagnosing AMI was 0.964 in ROC curve(p<0.001; 95% 
CI, 0.952-0.975). Among 498 cases of 225 predialysis CKD patients (mean age 68.7±14.1, 
M:F 76:149, mean serum creatinine 2.8±2.0 mg/dL), AMI was diagnosed in 23 cases and 
AUC of cTnT for diagnosing AMI was 0.979 in ROC curve(p<0.001; 95% CI, 0.960-0.998). 
The summation of sensitivity and specificity was the highest at the 0.5 ng/mL of cTnT in 
dialysis patients and 0.25 ng/mL in predialysis CKD patients. False positive rates were 74% 
and 85% at the 0.1 ng/mL of cTnT in dialysis and predialysis patients, respectively.


CONCLUSIONS: Although moderate elevations of cTnT are common in CKD patients 
without AMI, measurement of cTnT is useful for diagnosing AMI. Moreover, it may be 
suggested that urgent diagnosis and treatment are necessary especially in dialysis patients 
with cTnT levels higher than 0.5 ng/mL and in predialysis patients with cTnT levels higher 
than 0.25 ng/mL, because false positive rate is low in those patients.
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Medication Adherence and Hypertension Control in Chronic Kidney 
Disease (CKD)  Kristen E. Schmitt,1 Christine F. Edie,1 Loretta A. Simbartl,1 
Charuhas V. Thakar.1,2  1Cincinnati VAMC, Cincinnati, OH; 2Univ of Cincinnati, 
Cincinnati, OH.


Randomized trials of hypertension treatment in CKD report medication adherence 
(MA) of ∼95% to achieve a risk reduction in adverse cardiovascular or renal outcomes. 
There are limited studies that have measured MA in a practice setting and its association 
with blood pressure (BP) control.


We examined MA for anti-hypertensive agents in a CKD cohort and effect on BP 
control at the Cincinnati VA between 1/06 and 12/07.


7,100 of 29,738 patients who received a prescription during the study period had at 
least one glomerular filtration rate (GFR) measurement <60 ml/min/1.73m2, were prescribed 
an anti-hypertensive agent, and had BP data available. BP control was determined based 
on an average of all available outpatient values during the study period, and categorized 
as High (>130/80mmHg) vs Normal (≤130/80mmHg). MA was calculated using a 
medication possession ratio (MPR); MPR = actual treatment days/total possible treatment 
days (truncated for study period and deaths). MPR for anti-hypertensives was assessed 
as both continuous variable and categorized as Good vs Poor MA (MPR >0.80 vs ≤0.80 
respectively). Association between MA and BP control was assessed by logistic regression 
models, adjusted for demographics, co-morbidities, and GFR. First, MA was treated as 
a binary variable (Good vs Poor MA) with BP control (High vs Normal) as a dependant 
variable. A second model calculated the adjusted MPR for the two BP categories.


Overall, 67% of patients had Good MA. Most patients had Stage III CKD (III:94.2%; 
IV:4.2%; V:1.6%); mean MPR decreased as CKD stage worsened (p<0.0001). 35% of 
CKD patients had Normal BP control. Poor MA was associated with a 23% increased 
risk of having High BP (OR, 1.23, 95% CI, 1.11-1.37) in an adjusted model. The mean 
adjusted MPR for patients with Normal BP was 0.85 and significantly higher than those 
with High BP (0.84; p=0.01).


In a CKD cohort, higher level of MA is associated with optimal BP control, independent 
of patient characteristics or level of GFR. While implementing evidence based guidelines, 
monitoring adherence to anti-hypertensive agents will be an important tool in achieving 
treatment targets.
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Echogenic Carotid Artery Intima-Media Complex in Chronic Kidney 
Disease  Inga Soveri,1,2 Bengt Fellström,1,3 Anders Larsson,1 Lars Lind.1,2  
1Department of Medical Sciences, Uppsala University, Uppsala, Sweden; 2Acute 
Internal Medicine, Uppsala University Hospital, Uppsala, Sweden; 3Nephrology, 
Uppsala University Hospital, Uppsala, Sweden.


Introduction:
Carotid artery plaques can be characterized by size and echogenecity and both predict 


cardiovascular disease (CVD). Also, intima-media thickness (IMT) is a commonly used 
measure of atherosclerosis. Visual inspection of the common carotid artery intima-media 
complex (CCA-IM) reveals that a great variation in echogenecity exists in IM with normal 
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thickness. Echolucent (dark) CCA-IM, with a supposed greater fat content, has been related 
to CVD risk factors and shown to predict all-cause and CVD mortality in elderly men. 
Interestingly, a trend towards U-shaped association between the risk and echogenecity 
has been observed.


We hypothesized that those with chronic kidney disease (CKD) have echogenic 
(white) CCA-IM.


Methods:
Randomly chosen individuals aged 70 and living in Uppsala, Sweden, were invited to 


the observational study. Complete carotid ultrasound recordings and data for GFR estimation 
(MDRD) were available for 932 persons. IMT and the gray scale median value were 
calculated in the intima media complex (IM-GSM) in the far wall of the common carotid 
artery. Those having GFR <60 mL/min/1.73 m2 were considered having CKD.


Results:
Of the 932 studied persons, 130 had GFR <60. After adjustment for gender, IMT did 


not differ between the groups with or without CKD. After adjustment for gender, IM-GSM 
was higher in those with CKD.
Intima-media thickness and echogenecity


GFR≥60 (N=802) GFR<60 (N=130) p-value
IMT (mm) 0.887 (0.17) 0.881 (0.15) 0.99
IM-GSM 76.5 (22.9) 93.4 (23.3) <0.0001
Mean (SD). IM-GSM scale range is 0 (black) - 256 (white)


In the multivariable model with CKD, gender, Framingham score, BMI, CRP, plasma 
phosphate, calcium and albumin as independent variables, IMT was associated with 
Framingham score, BMI and CRP, whereas IM-GSM was associated with CKD, BMI, 
plasma phosphate, calcium and albumin.


Conclusion:
Elderly persons with CKD have echogenic CCA-IM. Whether echogenic CCA-IM 


marks increased CVD risk in CKD, remains to be established.
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Serum Fibroblast Growth Factor 23 (FGF23) Is Associated with Bone 
Mineral Density (BMD) and Cardiovascular Disease (CVD) in Patients 
Undergoing Dialysis  Hannes Olauson,1 Abdul Rashid Qureshi,1 Tetsu 
Miyamoto,1 Peter Barany,1 Olof Heimburger,1 Bengt Lindholm,1 Peter 
Stenvinkel,1 Tobias E. Larsson.1,2  1Div of Renal Medicine and Baxter Novum, 
Karolinska Institutet, Stockholm, Sweden; 2Dept of Medical Sciences, Uppsala 
University Hospital, Stockholm, Sweden.


Objectives: Circulating fibroblast growth factor 23 (FGF23) increases renal phosphate 
excretion and is markedly increased in patients (pts) with chronic kidney disease (CKD). 
FGF23 was recently shown to be independently associated with mortality in pts in prevalent 
hemodialysis. We investigate if FGF23 predicts mortality also in incident dialysis pts.


Methods: In 230 CKD stage 5 pts, we measured FGF23 (by ELISA), calcium (Ca), 
phosphate (Pi), high sensitivity CRP (hsCRP), albumin, parathyroid hormone (PTH), and 
BMD at baseline. Presence of CVD was documented. Survival was followed up to median 
period of 23 (range 1-60) months after baseline.


Results: FGF23 levels were positively associated with calcium x phosphate product 
(Ca x Pi) (r=0.52, p=0.001), BMD (r=0.24, p=0.01), and creatinine (r=0.18, p =0.007). 
However, we did not find a statistically significant association between FGF23 and total 
mortality. In a univariate Cox proportional model, pts with both CVD and high FGF23 
(>2500 pg/mL) had highest risk of mortality compared to those with no CVD and low 
(<2500 pg/mL) FGF23 [HR 4.34 (95% CI 2.10-8.96, p=0.002)], and in a multivariate 
Cox proportional after adjustment for age, gender, diabetes, PTH and Ca x Pi the risk was 
reduced [HR 2.84 (95% CI 1.23-6.58, p=0.01)].


Conclusions: Circulating FGF23 is associated with BMD and the Ca x Pi product but is 
not an independent predictor of mortality in incident dialysis pts. However, the combination 
of presence of CVD and high FGF23 levels was associated with higher mortality, even 
after adjustment for age, gender, Ca x Pi, PTH and diabetes.
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C-reactive Protein Is a Predictor of Cardiovascular Events in Chronic 
Kidney Disease  Diana I. Jalal,1 Michel Chonchol,1 Hannes Gnahn,2 Dirk 
Sander.3  1University of Colorado Denver, Aurora, CO; 2INVADE Study Group, 
Ebersberg, Germany; 3Neurology, Technical University of Munich, Munich, 
Germany.


High C-reactive protein (hs-CRP) is associated with increased risk of cardiovascular 
events in patients requiring chronic dialysis. There are limited data evaluating the 
relationship between CRP and vascular events in chronic kidney disease (CKD) stage 3 and 
4. Methods: The study population consisted of 3,367 participants of the Intervention Project 
on Cerebrovascular Diseases and Dementia in the Community of Ebersberg, Bavaria, a 
community-based cohort of elderly individuals. CKD was defined as a creatinine clearance 
(Ccr)<60 mL/min/1.73m2 estimated by the Cockcroft-Gault formula. hs-CRP was used as 
a binary variable with values either less than or greater than the median value (2.1 mg/L). 
The main outcome measures were the occurrence of major cardiovascular events defined 
as a composite of myocardial infarction, stroke and vascular death. Multivariable Cox 
models were used to examine the relationship according to CKD status and hs-CRP level 
with vascular events after 4 years of follow-up. All analyses were adjusted for traditional 
and nontraditional cardiovascular risk factors. Results: In this cohort of subjects, 724 
(21.5%) had CKD. The mean Ccr in the CKD and non-CKD group was 50±9 and 83±18 mL/
min/1/73m2, respectively. Participants with CKD were older, and had a higher prevalence 
of ischemic heart disease, hypertension, and diabetes than participants without CKD. After 
4 years of follow-up, 204 participants experienced a major cardiovascular event. Higher 
hs-CRP levels and presence of CKD at baseline were associated with a greater risk of a 
composite of vascular events. Compared to patients with hs-CRP below the median/CKD-, 
the adjusted HR (95% CI) for a composite of vascular events was 1.42 (1.11; 2.21) for hs-
CRP below the median/CKD+,1.57 (1.21; 2.34) for hs-CRP above the median/CKD- and 
1.93 (1.45; 2.89) hs-CRP above the median and CKD+. Conclusion: The combination of 
hs-CRP and CKD better predicts long-term cardiovascular outcomes. These results suggest 
that high CRP provides prognostic information in patients with CKD.
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Total and High-Molecular-Weight Adiponectin in Chronic Kidney Disease 
Patients: Relationship with Visceral Adiposity  Maria Ayako Kamimura,1,2 
Maria Aparecida Dalboni,1 Claudia Velludo,2 Fabiana Sanches,2 Ana Paula 
Bazanelli,2 Sergio Draibe,1 Maria Eugenia Canziani,1 Lilian Cuppari.1,2  
1Medicine – Division of Nephrology, Federal University of São Paulo, Brazil; 
2Nutrition Program, Federal University of São Paulo, Brazil.


Adiponectin is an adipocyte-secreted protein that carries anti-atherogenic, anti-
inflammatory and cardioprotective properties. Recently, it has been postulated that the high-
molecular-weight (HMW) structure of adiponectin may be the active form of this protein. 
Although this adipokine is specifically derived from the adipose tissue, the link between 
body fat distribution and the circulating levels of adiponectin has not been so far studied 
in chronic kidney disease (CKD). Thus, we aimed to investigate the relationship of total 
body fat and abdominal fat with the total and HMW adiponectin levels in CKD patients. 
We included 121 nondialyzed CKD patients (62%male, 55.4±11.2y, eGFR=35±15ml/
min, BMI=27.1±5.2kg/m2, 31%diabetics). Total adiponectin and HMW adiponectin were 
determined by ELISA, total body fat by DEXA, and abdominal fat areas by computed 
tomography. HMW adiponectin, total adiponectin as well as HMW/total ratio were higher 
among women. Controlling for gender, those variables were negatively correlated with 
eGFR, BMI, total body fat, visceral and subcutaneous fat. The regression models adjusting 
for age, gender, diabetes and eGFR revealed that only visceral fat was the independent 
determinant of total adiponectin (R2=0.33), HMW adiponectin (R2=0.34) and HMW/total 
ratio (R2=0.28). The analysis by tertiles of visceral fat (1st22±14cm2, 2nd84±20cm2 and 
3rd189±88cm2) showed a concomitant reduction of total adiponectin (P<0.001) and HMW 
adiponectin (P<0.001) in the higher tertiles (Figure 1).


In conclusion, visceral adipose tissue, and not whole body adiposity, was the 
determinant of total and HMW adiponectin levels in CKD patients.
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The Association of Adiponectin with Carotid Arteriosclerosis in Chronic 
Kidney Disease  Hirotake Kasuga,1 Ryo Takahashi,1 Keiko Kimura,1 Yutaka 
Ito,1 Rei Okada,1 Seiichi Matsuo,2 Takanobu Toriyama,1 Hirohisa Kawahara.1  
1Nephrology, Nagoya Kyoritsu Hospital, Nagoya, Aichi, Japan; 2Nephrology, 
Nagoya University Graduate School of Medicine, Nagoya, Aichi, Japan.


Background: Adiponectin is an adipocyte-derived plasma protein with anti-atherogenic 
and anti-inflammatory properties, and its levels are reduced in association with obesity-
linked disorders. In contrast, chronic kidney disease (CKD) is one of risk factor for 
cardiovascular disease. Recently, it was shown that adiponectin levels were elevated in CKD 
patients. Here, we investigated the potential association between circulating adiponectin 
levels and carotid arteriosclerosis (CA) in CKD patients. Methods: 108 CKD patients 
(defined as an estimated glomerular filtration rate (eGFR) < 60 ml/min/1.73m2 using 
MDRD equation) not on dialysis and 84 non-CKD patients were enrolled. Intima-media 
thickness (IMT) and plaque score (PS) in common carotid artery were measured using 
carotid ultrasound system. CA was defined as IMT > 1.2mm and/or PS > 5.0mm. Plasma 
adiponectin levels were measured by ELISA. Results: The prevalence of CA and plasma 
adiponectin levels were significantly higher in CKD patients than in non-CKD patients. 
The prevalence of CKD was independently associated with CA after adjustment for other 
risk factors (OR 3.38, p=0.041), whereas adiponectin levels were not associated. In CKD 
patients, adiponectin was negatively associated with CA (OR 0.93, p=0.035). Therefore, 
we divided the CKD patients into 2 groups according to 12.3µg/ml as a cut-off level of 
adiponectin using ROC analysis (AUC=0.78). The prevalence of CA was significantly 
higher in low adiponectin group than in high group(33.3% vs. 12.0%, p=0.012). Even 
after adjusting for other risk factors, low adiponectin levels were independently associated 
with CA in CKD (OR 3.66, p=0.019). Conclusion: The presence of CKD was strongly 
associated with carotid arteriosclerosis. Plasma adiponectin levels were increased in 
patients with CKD. However, the risk of atherosclerosis increased in CKD patients when 
hypoadiponectinemia is present. Adiponectin could serve as a biomarker for assessment 
of atherosclerotic status in CKD.
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Achieving Higher Hemoglobin Lowers the Risk of Death and Dialysis 
Initiation in Chronic Kidney Disease  Neenoo Khosla, Hongyan Du, Derek 
Larson, David Shin, Tammy Ho.  Department of Nephrology, Northshore 
University Healthsystem/Evanston Hospital, Evanston, IL.


Recent trials have suggested that the mortality associated with higher hemoglobin 
(Hb) targets in chronic kidney disease (CKD) may be related to higher doses of epoetin 
(EPO). We hypothesized that in our single center CKD clinic, higher EPO doses would be 
associated with an increased risk of death and dialysis initiation. Patients were followed 
for up to 36 months and average quarterly EPO doses (log transformed) and Hb were 
compared in survivors and non-survivors (death or dialysis initiation) using independent 
two sample t tests. A Kaplan-Meier plot was used to evaluate the difference in reaching 
outcome between high and low EPO dosing (cutoff at a median quarterly dose of 25000 U) 
via log-rank test. Hb correlation to EPO dosing was calculated using spearman correlation 
coefficients. A COX proportional hazard model including Hb and EPO as time-varying 
covariates was used to determine variables effect on reaching the primary outcome. 
Average quarterly EPO dosage (8.89 vs. 8.18 in log value, p=0.188) and baseline HB 
(11.1 vs. 10.9, p=0.378) was not different between survivors (n=156) and non-survivors 
(n=52). Survival was not affected by EPO dose (p=0.6162). In each individual quarter, 
Hb was negatively correlated with EPO, regardless of survival status. A univariate COX 
proportional hazard model demonstrated that a higher Hb significantly reduced risk of death 
or dialysis initiation (HR: 0.739, p=0.02) and EPO had no effect on reaching the endpoint. 
This analysis suggests that achieving higher HB in CKD is associated with lower rates of 
death and dialysis initiation and this relationship is independent of EPO dosing. Further 
studies are needed to validate these findings.
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Peripheral Artery Disease as a Strong Predictor of Death in Patients with 
Advanced Chronic Kidney Disease  Yoshitsugu Obi,1 Tomonori Kimura,1 Keiko 
Yasuda,2 Koichi Sasaki,2 Hiroki Omori,1 Yasuyuki Nagasawa,1 Yoshitaka Isaka,1 
Hiromi Rakugi,2 Terumasa Hayashi.2  1Geriatric Medicine and Nephrology, 
Osaka University Graduate School Medicine, Suita, Osaka, Japan; 2Nephrology, 
Rinku General Medical Center, Izumisano, Osaka, Japan.


Background and objectives: Peripheral artery disease (PAD) is a prevalent 
manifestation of generalized atherosclerosis, and associated with mortality, especially for 
cardiovascular disease (CVD). Although PAD is common in CKD patients, it is difficult 
to evaluate and treat PAD for advanced CKD patients with radio contrast media for fear of 
acute kidney injury. It follows that intervention for PAD is not performed until they present 
severe symptom. The objective of this study is to investigate the impact of PAD requiring 
intervention on survival in CKD patients.


Design, setting, participants, & measurements: We retrospectively reviewed 484 
pre-dialysis patients in CKD 3-5 without malignancy, who were first referred to our 
department from Jan 2004 to Dec 2007. Diagnosed PAD by imaging study were recorded. 
Key outcomes of interest were the composite endpoint of death from any cause and CVD 
event requiring hospitalization.


Results: Median follow-up was 2.4 years (range, 1.5-3.9), and median age at baseline 
was 67.0 years (range, 57-76). The rate of diabetes, prior CVD and prior PAD were 36.1%, 
24.6% and 4.7%, respectively. The rates of death from any cause and CVD events were 4.2 
and 8.5 per 100 person-years (py), respectively. The incidences of the composite endpoint 
for patients with and without PAD were 7.7 and 36.1 per 100 py, respectively. Multivariate 
Cox regression analysis showed that PAD was an independent predictor for the composite 
end point (hazard ratio, 4.32; 95% CI, 2.15-8.71; P<.001), even after adjustment for age, 
sex, smoking history, estimated glomerular filtration rate, hemoglobin, urinary protein, 
prior CVD history, diabetes and hypertension.


Conclusions: CKD patients with PAD were at very high risk for death and CVD 
events. Whether more aggressive treatment or preventive intervention for PAD improve 
their prognosis or not needs to be investigated.
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Determinants of Peak Oxygen Uptake in ESRD Patients Changing 
Treatments  Patricia Painter,1 Kirsten Johansen,2 Lynda Frassetto,2 Connie 
Manske,1 Joanne B. Krasnoff,2 Deborah B. Adey.3  1School of Nursing, 
University of Minnesota, Minneapolis, MN; 2Division of Nephrology, University 
of California-San Francisco, San Francisco, CA; 3Division of Nephrology, 
University of Vermont, Burlington, VT.


It is well documented that quality of life improves following change from conventional 
3 day/week hemodialysis (CHD) to transplant (TX) or daily hemodialysis (SDD). It is 
not known whether there are similar improvements in objectively measured measures of 
exercise capacity. We hypothesized that reduction of uremia with SDD or TX would result 
in improved exercise capacity (VO2peak). We measured the determinants of VO2 at peak 
exercise by measurement of cardiac output (CO) and calculation of a-vO2difference. We 
also calculated stroke volume (SV). Subjects: 59 patients were recruited, 33 were on CHD, 
of which12 stayed on CHD, 11 changed to SDD and 10 received TX. 19 patients scheduled 
for pre-emptive transplant were recruited. All were tested at baseline and again 6 months 
after changing treatments. They completed symptom-limited max treadmill testing. We 
found no difference in the change over 6 months in those who remained on dialysis (SDD 
or CHD), so we combined them into a HD group, and we combined those who received 
a TX into a TX group for analysis. Univariate analysis of covariance was performed on 
the change scores of all variables with baseline levels as a covariate. We found significant 
differences in the change in VO2peak (TX increased 170 ml/min vs. –70ml/min in HD; 
p=.018); Cardiac output (TX +1.68L/min vs –0.47 L/min in HD);and no difference in 
changes in the a-vO2dif. The change in CO was the result in increased HR (+9bt/min) 
in the TX, no change in HD (p=.03). We conclude that changes in VO2peak following 
transplant are the result of changes in central mechanisms (CO) and not peripheral oxygen 
extraction (a-vO2dif). The increase in cardiac output could be the result of changes in 
autonomic function following TX.
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eGFR Predicts Degree of Myocardial Fibrosis in Patients with Chronic 
Kidney Disease (CKD)  Eric W. Raasch, Patrick H. Pun, Aijing Starr, Igor Klem, 
John P. Middleton.  Duke University Medical Center, Durham, NC.


Background:
Patients with CKD exhibit disproportionate risk of cardiac disease and are at 


progressively higher likelihood of dying from sudden cardiac arrest (SCA). Studies have 
shown that myocardial fibrosis (scar) is predictive of life-threatening arrhythmias in the 
general population, and cardiac MRI (CMRI) has been shown to accurately quantify 
myocardial scar. Recent studies suggest that myocardial scar is prevalent in patients with 
CKD, even in the absence of coronary artery disease (CAD). We sought to understand the 
relationship between estimated kidney function and myocardial scar burden.


Methods:
Retrospective data from 135 patients undergoing ICD placement and concurrent cMRI 


at a single institution were analyzed. Scar burden was defined as percent of left ventricular 
mass infarcted on CMRI. Estimated GFR at the time of CMRI was determined, and coronary 
history reviewed. Multivariable linear regression was used to determine the relationship 
between estimated GFR and the extent of myocardial scar quantified on CMRI.


Results:
In our 135 pts: 62% were male, the mean creatinine was 1.4 mg/dl, the mean MDRD 


eGFR was 68.1 ml/min/1.73m2, the median age was 64yrs, 23.7% had diabetes, 49.6% had 
hypercholesterolemia, 54.1% had hypertension, and 54.8% had known CAD. These patients 
were divided into tertiles of eGFR (>80, 57-80, <57 ml/min/1.73m2), and the lowest tertile 
had significantly more hypertension (73.3%, p=0.005) and diabetes (37.8%, p=0.024). 
Additionally, when grouped in tertile by extent of scar, the use of antiplatelet agents, loop 
diuretics, and lipid lowering agents showed significant differences. In a multivariable model, 
using scar burden as the independent variable, there was significant interaction for eGFR 
(p = 0.0486, inverse association), number of vessels with >70% stenosis (p = 0.0064), and 
history of myocardial infarction (MI, p<0.0001).


Conclusion:
We conclude that, in addition to history of MI and the number of diseased coronary 


vessels, eGFR may be an important determinant of the degree of scar formation in the 
myocardium. Part of the cardiac risk in CKD patients may be a predisposition to SCA 
resultant from myocardial scar.
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Ejection Fraction, Kidney Function and Arrythmias in Patients with 
Automatic Internal Cardiac Defibrillators  Shuchita Sharma,1 Marc 
Zelkowitz,1 Ganesh Kambhampati,1 Sri L. Bonam,1 Jay Gross,3 Hillel W. 
Cohen,2 Anjali Acharya.1  1Nephrology, Jacobi Medical Center, Bronx, NY; 
2Biostatistics, Albert Einstein College of Medicine, Bronx, NY; 3Cardiology, 
Montefiore Medical Center, Bronx, NY.


There is a steep drop in number of patients between stages III-V of Chronic Kidney 
Disease (CKD).This may be due to a high mortality rate including sudden death. Automatic 
Internal Cardiac Defibrillator (AICD) placement has shown a mortality benefit in the general 
population. Data on CKD patients is limited. While we have shown an increase in appropriate 
shocks in those with low estimated Glomerular Filtration Rate (eGFR), whether this is true 
in patients with different Ejection Fraction (EF) strata is not known.


Methods: Chart review of 235 patients, age > 18 years, with first-time AICD placement 
between January 2004 and December 2006, who had a follow up of one year and had EF data. 
Diabetes status, EF value and MDRD eGFR (at the time of AICD implant) were recorded. 
Low eGFR was defined as ≤30 ml/hr. EF was dichotomized as low (<35) or ≥35%. AICD 
interrogation reports were reviewed for occurrence of shock, Anti-Tachycardia overdrive 
Pacing (ATP), and time to first shock.


Results: Mean (± SD) eGFR in patients with low EF (n=148) was 63.4 ± 26.7 ml/min 
and 69.2 ± 33.5 ml/min (p=.21) in patients (n=72) with not-low EF. Proportion of patients 
with low eGFR was 9.7% and 8.8% respectively, (p=.82) in the two groups.


Cox regression analysis showed a statistically significant (p=.02) interaction of EF and 
GFR as continuous variables with time to first shock, adjusting for sex, age, diabetes, EF 
and GFR. Stratifying by EF categories, a significant association of shock with low eGFR 
was observed in the group with EF ≥35% but not in EF <35% patients.
Table 1
EF strata n (n shocks) eGFR ≤30 Hazard Ratio (95% CI) P Value
EF ≥35% 72 (17) 4.2 (1.4, 12.7) 0.01
EF <35% 148 (36) 1.6 (0.5, 4.6) 0.37


In summary, in patients with EF >35%, eGFR ≤ 30 ml/min was associated with increased 
AICD shocks suggesting that AICD may provide cardiac protection in these patients. A 
clinical trial may be warranted to confirm this.
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Relationship between LDL-C Values and Incident Coronary Events in 
Patients with Chronic Kidney Disease  Sheila L. Stadler,1 Bharati Bhardwaja,1 
Kari L. Olson,1 J. D. Powers,2 Diane M. Lanese.3  1Pharmacy Dept, Kaiser 
Permanente Colorado, Denver, CO; 2Institute for Health Research, Kaiser 
Permanente Colorado, Denver, CO; 3Nephrology, Kaiser Permanente Colorado, 
Denver, CO.


Due to increased risk for cardiovascular disease (CVD), a low density lipoprotein 
cholesterol (LDL-C) <100 mg/dL is recommended for patients with chronic kidney disease 
(CKD). The purpose of this study was to evaluate the impact of LDL-C goal attainment and 
lipid-lowering therapy (LLT) on incident coronary events in CKD patients.


A retrospective longitudinal cohort of patients with an estimated glomerular filtration 
rate (eGFR) rate of 15 to 59 mL/min on 2 occasions separated by at least 90 days between 
1/1/02 and 12/31/05 was evaluated. The date of the second eGFR was used as the CKD 
diagnosis date. Patients with prior CVD, renal transplant or dialysis were excluded. 
Baseline LDL-C values most proximal to but within 365 days of the CKD diagnosis date 
were dichotomized (≥100 mg/dL or <100 mg/dL). Cox-proportional hazards modeling 
with adjustment for demographics was used to assess the relationship between baseline 
LDL-C and coronary events (acute myocardial infarction, percutaneous or surgical coronary 
intervention or cardiac death) through 12/31/07.


There were 5,875 patients evaluated (mean age: 72 yrs, 44% male, 86% stage 3 CKD) 
over an average follow up of 3.8 yrs. Seventy percent had an LDL-C within 365 days of 
the CKD diagnosis date and 31% achieved LDL-C < 100 mg/dL. Only 31% were receiving 
LLT, mostly statins (93%). There were 641 (10.9%) cardiac events during the study period, 
71% were cardiac-related deaths. There was no association between baseline LDL-C <100 
mg/dL and cardiac events (HR 1.05; 95% CI, 0.85- 1.29) nor did baseline use of LLT 
lower the rate of cardiac events (HR 0.83; 95% CI, 0.68- 1.02). Significant predictors of 
cardiac events included advanced age, males, smoking, chronic disease score, diabetes, 
and peripheral arterial disease.


This study found no association between baseline LDL-C goal attainment and cardiac 
events. These preliminary data may help disease management strategies and studies target 
outcomes which impact CVD risk in CKD patients.
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The Role of Plasma B-Type Natriuretic Peptide Measurement in Assessment 
of Left Ventricular Diastolic Dysfunction in Hemodialysis Patients  Ying-Zi 
Zhang, Hong Liu, Min Gao, Bi-Cheng Liu.  Institute of Nephrology, Zhong Da 
Hospital, Southeast University, Nanjing, Jiangsu, China.


Background: Elevated plasma B-type natriuretic peptide (BNP) level is a sensitive 
biomarker to the cardiac systolic dysfunction. Although left ventricular diastolic dysfunction 
(LVDD) is quite common in hemodialysis patients, it is still difficult to make an early 
diagnosis for such a problem due to lack of a reliable biomarker. The purpose of this study 


was to measure plasma BNP and evaluated its potentiality as biomarker to recognize 
LVDD in HD patients.


Methods: The study included 59 hemodialysis patients with normal ejection fraction. 
The ratio of early to late annular velocity (Ve/Va) was determined as a parameter of diastolic 
function. Plasma BNP levels and serum high sensitivity C-reactive protein (hs-CRP), 
parathyroid hormone (PTH) levels were assayed with a commercially available kit.


Result: Plasma BNP levels were significantly increased in patients with left ventricular 
diastolic dysfunction than without left ventricular diastolic dysfunction (966.5 (85.5 - 
2266.0) pg/mL vs 132.6 (18.5 - 1356.0) pg/mL, Median (range), P < 0.01). Plasma BNP 
levels significantly correlated with hs-CRP (r = 0.280, P = 0.031), systolic blood pressure 
(r = 0.285, P = 0.029), diastolic blood pressure (r = 0.259, P = 0.048) and hemoglobin (r = 
-0.338, P = 0.009). The area under the receiver-operating characteristic curve for BNP to 
detect left ventricular diastolic dysfunction was 0.86 (95% CI, 0.76 to 0.96; P < 0.001). A 
BNP value of 733.8 pg/mL had a sensitivity of 81% and a specificity of 83% for detecting 
diastolic dysfunction.


Conclusion: Plasma BNP level strongly correlates with LVDD in hemodialysis patients 
with normal ejection fraction, suggesting it might be served as an important biomarker in 
diagnosing the LVDD in hemodialysis patients.
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The German Section of the International Calcific Uremic Artiolopathy 
(CUA) Registry (ICCN)  Vincent M. Brandenburg,1 Jürgen Floege,2 Markus 
Ketteler.3  1Cardiology, University Hospital Aachen, RWTH Aachen, Aachen, 
Germany; 2Nephrology, University Hospital Aachen, RWTH Aachen, Aachen, 
Germany; 3Nephrology, Klinikum Coburg, Coburg, Germany.


BACKGROUND: Calcific uremic arteriolopathy (CUA, calciphylaxis) is a rare and 
devastating condition. It is characterised by painful, partly necrotic skin ulcerations with 
media calcification of cutaneous arterioles. The aim of the International Collaborative 
Calciphylaxis Network (ICCN) is to collect data about incidence, risk factors and clinical 
picture of CUA. Moreover, we try to link promising treatment strategies with the clinical 
course and outcome. The registry is intended to be the basis for future prospective 
treatment trials.


METHODS: The Germany-based ICCN established an international internet-based 
registry (www.calciphylaxie-register.ukaachen.de) to allow online notification for all cases 
of established or suspected CUA. A comprehensive data base with patient and lab. data, 
clinical background and picture as well as therapeutic strategies was established. Follow-up 
of the patients is planned by regular queries of long-term outcome.


RESULTS: Altogether 81 patients with CUA have been documented so far: 51 female 
(63%); 69 (85%) dialysis patients, mean age 63 (31-88) years.


Laboratory data: Serum total calcium: 2,3+/-0,2 mmol/L; phosphorus: 2,2+/-0,8 
mmol/L; PTH levels varied broadly between undetectable low and > 1100 pg/ml, median 
259 pg/mL; 46 (66%) of dialysis patients had iPTH levels < 300pg/mL. Oral anticoagulation 
(OAC) with vitamin K antagonists was common (51%). Among the most frequently recorded 
therapeutic procedures were: surgical necrosectomy, intensifying dialysis modality, i.v. 
sodium-thiosulfat, lowering calcium intake; antibiotics, stopping OAC.


CONCLUSIONS: CUA is associated with dialysis therapy, inflammation and OAC. 
Serum calcium is mostly normal, while phosphorus levels are elevated in most cases 
(according to CKD stage 5D). Most dialysis patients reveal iPTH levels below the upper 
KDOQI limit. Therapeutic strategies vary significantly among centers. The ICCN registry is 
a valuable tool to collect data upon CUA. It may become a basis for prospective evaluations 
of treatment options in the near future.
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Cardiac Morphology and Atherosclerotic Renal Artery Stenosis (ARAS) in 
the Cardiorenal Syndrome (CRS)  Mireille E. Emans,1 Karien van der Putten,2 
Birgitta K. Velthuis,3 Yves G. America,1 Jan J. de Vries,3 Maarten Jan M. Cramer,1 
Pieter A. Doevendans,1 Branko Braam,4 Carlo A. Gaillard.2  1Cardiology, UMCU, 
Netherlands; 2Nephrology, Meander MC, Netherlands; 3Radiology, UMCU, 
Netherlands; 4Nephrology, University of Alberta, Canada.


Introduction: ARAS is common in peripheral arterial disease (33%) (PMID11260411), 
coronary artery disease (30%) (PMID12398826) and congestive heart failure (CHF) (34%) 
(PMID9800739) and may cause renal dysfunction, flash pulmonary edema as well as CHF. 
In CRS the prevalence of ARAS is unknown. We studied left ventricular (LV) morphology 
and myocardial ischemia determined by late gadolinium enhancement (LGE) as well as 
the prevalence of ARAS in CRS.


Methods: The EPOCARES study (ClinTrialsNCT00356733) investigates the role of 
erythropoietin in patients with the cardiorenal-anemia syndrome. As part of the protocol, 
patients undergo combined cardiac magnetic resonance imaging (MRI) and renal artery 
MRI angiography (MRI/A) at baseline. In a newly devised protocol the gadolinium contrast 
for cardiac LGE imaging is optimally used to first visualize the renal arteries.


Results: So far, 28 patients (median age 73 yrs, eGFR by MDRD 32.1±13.9ml/
min/1.73m²) underwent combined MRI/A. ARAS, defined as >50% stenosis, was present 
in 15 (53.6%) patients. Of these patients, 5 (17.9%) had ARAS >70% and 6 (21.4%) had 
bilateral ARAS >50%. There was no difference in age, gender, LVmass (p=0.14), left 
atrial volume (p=0.44) or LGE (p=0.53) between ARAS versus no ARAS. The eGFR was 
lower in patients with ARAS (p=0.05), despite a tendency towards a higher EF (p=0.09). 
Remarkably, the prevalence of diabetes mellitus (DM) was significantly lower in ARAS 
(6.3%) versus no ARAS (69.2%) (p=0.001).
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Discussion: ARAS is highly prevalent in patients with CRS. Interestingly, it is 
negatively associated with DM, possibly due to survival bias or due to a different 
underlying pathophysiological mechanism of CRS in DM versus ARAS. The lower eGFR 
in ARAS coinciding with a tendency towards a higher EF might suggest that ARAS is 
hemodynamically relevant in CRS. Therefore, the high prevalence of ARAS could form 
an important pathophysiological factor in CRS and complicate treatment.
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Brain Natriuretic Peptide Levels Have Diagnostic and Prognostic Capability 
for Cardio-Renal Syndrome Type 4 in Intensive Care Unit Patients  Sung 
Gyun Kim,1,2 Yong Rim Song,1,2 Jieun Oh,1,2 Yong Ki Lee,1,2 Tae Jin Park,1,2 
Myung Jin Choi,1,2 Jong Woo Yoon,1,2 Huyng Jik Kim,1,2 Jung Woo Noh.1,2  
1Internal Medicine, Hallym University College of Mediine, Chuncheon, Korea; 
2Kidney Reaserch Institute, Hallym University, Chuncheon, Korea.


Limited data are available regarding the diagnostic and prognostic utility of brain 
natriuretic peptide (BNP) in patients with chronic kidney disease (CKD) in the intensive care 
unit (ICU) setting. All patients with CKD and a serum creatinine (Cr) of 2.0 mg/dl or higher 
admitted to the ICU between January 2006 and September 2007 were enrolled in this study. 
The CKD group was divided according to the presence or absence of acute decompensated 
heart failure (ADHF) into CKD + ADHF and CKD -ADHF groups, respectively. Other 
patients with ADHF having low Cr (<1.2 mg/dl) in the coronary care unit were also recruited 
as a control group during the same period. BNP levels at the time of admission (admission 
BNP) were compared amongst these groups. We then sought to determine whether BNP 
levels could predict the outcome in patients with CKD. Results Of 136 patients with CKD 
for whom data were available, including 58 on dialysis (42.6%), 81 (59.6%) had ADHF 
and their estimated glomerular filtration rate (eGFR) was 12.8 ± 7.3 ml/min/1.73 m2. BNP 
levels at admission were 2708.6 ± 1246.9, 567.9 ± 491.7 and 1418.9 ± 1126.5 pg/ml in 
the CKD + ADHF, CKD - ADHF and control groups (n = 33), respectively (P = 0.000). 
The optimal cutoff level in patients with CKD was 1020.5 pg/ml (area under the curve = 
0.944) to detect ADHF from the receiver operating characteristic (ROC) curve. This level 
was borderlinely associated with new cardiac events (hazard ratio (HR) = 4.551; P = 0.078) 
during the follow-up period (521.1 ± 44.7 days). Furthermore, continuous variables of BNP 
and BNP quartiles were significantly associated with new cardiac events in the multivariate 
Cox model (HR = 1.001, P = 0.041; HR = 2.212, P = 0.018). The findings suggest that the 
level of BNP at the time of admission may be a useful marker for detecting ADHF and 
predicting cardiac events in patients with CKD in the ICU setting.
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Corticosteroids and Double Immunosuppression in Membranous Lupus 
Nephritis (MLN) – Not Different Outcomes  Cristiane Bitencourt Dias,1 
Cilene Carlos Pinheiro,1 Vanessa dos Santos Silva,2 Silvia Titan,1 Rui Toledo 
Barros,1 Viktoria Woronik.1  1Division of Nephrology, Hospital das Clínicas, 
FMUSP, São Paulo, Brazil; 2Division of Nephrology, Hospital da Clínicas, 
UNESP, Botucatu, SP, Brazil.


Treatment of MLN is still controversial and race is important for patients outcome. We 
conducted a retrospective analysis in two medical centers of São Paulo-Brazil, to evaluate 
the clinical response in patients submitted to a regimen with prednisone alone or double 
immunosuppression (prednisone plus cyclophosphamide or azathioprine). MLN female 
patients treated from February of 1999 to June of 2007 was undertaken. Prednisone regimen 
(P) consisted of 1mg/kg/day for 8 weeks and double immunosuppression (DI) consisted 
of prednisone regimen plus monthly intravenous cyclophosphamide or azathioprine for 
6 months (n= 24). Remission criteria (complete and partial), renal function loss, and 
flare criteria were assumed as used in literature. RESULTS: Patients groups P and DI 
did not differ according to age (33.2±9.4 vs 29.1±9.1 years), estimated MDRD clearance 
(76.5±26.6 vs 74.1±39.6 ml/min/1.73m2), proteinuria (4.0±3.9 vs 6.0±4.7 g/day), serum 
albumine (2.8±0.7 vs 2.6±0.3 g/dL), positive aDNA (47.6 vs 44.0 %) and follow up time 
(71±46 vs 62±45 months). There was a difference on C3 complement values (85.2±31.5 
vs 62.3±41.6 U/mL, p= 0.04). Caucasian and Afro-Latin-American was 72.3% and 27.7% 
respectively and was similar in both groups.After 6 months of induction treatment there was 
more patients in complete remission on P group than DI group (86.2% vs 62.5%, p= 0.04). 
Renal survival after 5 years of follow up was not different in both groups (86.2 vs 75%) and 
both groups showed high rate of renal flares (P group 51.7 vs DI group 62.5%). Univariate 
analysis showed that only patients age predicted flare (r= -0.048, p= 0.04). CONCLUSION: 
Corticosteroids regimen in MLN induced higher remission rate after 6 months than double 
immunosuppression. Both treatment regimen showed a high flare rate, and age was the only 
predictive parameter. Renal survival after 5 years was not different in both groups. Race 
distribution (almost 30% of non Caucasian) should be important in our results.
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Is Rebiopsy Required To Identify Complete Remission in Patients Treated 
for Lupus Nephritis?  Marie Condon,1 Liz Lightstone,1,2 Tom Cairns,1 Ruth 
Pepper,1 Jeremy Levy,1 Candice Roufosse,1,2 H. Terence Cook,1,2 Megan Griffith.1  
1Imperial College Kidney and Transplant Institute, Imperial College Healthcare 
NHS Trust, London, United Kingdom; 2Imperial College, London.


Purpose: To review the utility of rebiopsy to define response in patients with lupus 
nephritis with persistent proteinuria (Protein Creatinine Ratio (PCR) >100) treated with 
Rituximab, Mycophenolate Mofetil (MMF) and minimal steroids.


Methods: We offered rebiopsy to all patients who at one year had a persistent PCR > 
100 (with a stable serum creatinine and normal albumin i.e.: defined as a partial remission) 
having received our Rituximab-based treatment regimes for class III/IV/V lupus nephritis 
over the past 3 years. All patients receive Rituximab 1g twice + maintenance MMF. Those 
not on oral steroids at presentation receive 500mg methyl prednisolone (MP) IV twice and no 
oral steroids (steroid-) and those patients on oral steroids were variably given MP IV twice 
then steroid withdrawal attempted (steroid+). We report biopsy findings according to ISN/
RPS criteria and whether the biopsy led to a change in treatment. Those patients who clearly 
had a falling PCR, despite at 12 months having a PCR >100, were not rebiopsied.


Results: 12 out of a total of 52 patients were found to have a persistent PCR>100 at 
12 months, 11 of whom have been rebiopsied (8/33 steroid-, 3/19 steroid+). 8/11 patients 
showed no new disease activity, i.e.: histological remission. 3 biopsies showed active 
lesions, which along with their clinical picture led to changes in treatment: 1 patient’s MMF 
was optimised and 2 patients were redosed with rituximab 1g twice. From all 11 biopsies 
only 2 (1 with active disease and 1 without active disease) showed an increase in scarring 
(defined as >20% increase in tubular atrophy).


Conclusions: Our data would suggest that definition of partial remission based solely 
on persistent proteinuria under-estimates patients who have gone into complete remission 
histologically and risks over treatment. We therefore propose that rebiopsy should become 
standard of care in all such patients.
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The Gene Expression of TH17-Related Cytokines in the Urinary Sediment 
of Patients with Systemic Lupus Erythematosus  Bonnie C. H. Kwan,1 
Lai-Shan Tam,1 Ka-Bik Lai,1 Fernand M. M. Lai,3 Edmund K. M. Li,1 Gang 
Wang,1 Kai-Ming Chow,2 Philip K. T. Li,2 Cheuk-Chun Szeto.1  1Department 
of Medicine & Therapeutics, Chinese University of Hong Kong, Shatin, Hong 
Kong; 2Department of Medicine & Therapeutics, Prince of Wales Hospital, 
Shatin, Hong Kong; 3Department of Anatomical & Cellular Pathology, Chinese 
University of Hong Kong, Shatin, Hong Kong.


Background The role of TH17 in the pathogenesis systemic lupus erythematosus 
(SLE) is unknown. Methods We quantified the messenger RNA expression of interleukin 
(IL)-17, IL-23, IL-27, and RORγ, the regulator for the development and function of TH17, 
in the urinary sediment of 23 subjects with active lupus nephritis, 25 with a history of 
lupus nephritis in remission, 30 SLE patients with no history of renal involvement, and 8 
healthy subjects. Results All three groups of lupus patients had a higher urinary expression 
of TH17-related cytokines than the controls. However, urinary expression of IL-17 and 
IL-27 inversely correlated with the SLEDAI score (r = -0.252 and -0.258 respectively, p < 
0.05 for both). For patients with active lupus nephritis, the histological Activity Index of 
kidney biopsy also inversely correlated with the urinary expression of RORγ (r = -0.447, 
p = 0.032), IL-17 (r = -0.454, p = 0.029), IL-23 (r = -0.455, p = 0.029). Urinary expression 
of IL-17, IL-23, IL-27, and ROR also inversely correlated with the urinary expression of 
gamma interferon and T-bet, the key transcription factor of type 1 T-helper cells. After 6 
months of treatment, urinary IL-27 expression rose significantly in patients with complete 
response (2.07 ± 1.62 to 3.70 ± 1.69, p = 0.028) but remained unchanged in those with partial 
or no response (2.60 ± 1.87 to 2.52 ± 1.94, p = 0.9). Conclusions The urinary expression of 
TH17-related genes is increased in SLE patients. The degree of up-regulation, however, is 
inversely related to systemic and renal lupus activity, as well as urinary expression of TH1-
related genes. Urinary expression TH17-related genes increase again following successful 
immunosuppressive treatment of active disease. Our findings suggest a regulatory role of 
TH17-related cytokines in pathogenesis of lupus nephritis.
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Treating Relapsing Lupus Nephritis with Rituximab & Mycophenolate 
Mofetil (MMF) & Minimal Steroids Leads to High Rates of Remission 
at 2 Years  Liz Lightstone,1,2 Megan Griffith,1 Marie Condon,1 Ruth Pepper,1 
Jeremy Levy,1 Tom Cairns.1  1Imperial College Kidney and Transplant 
Institute, Hammersmith Hospital, London, United Kingdom; 2Imperial College 
London.


Purpose: To assess the efficacy & safety of Rituximab for avoidance of high dose 
steroids & recurrent cyclophosphamide in patients with relapsing lupus nephritis followed 
for at least 2 years.


Methods: Inclusion criteria: Pts with lupus nephritis (ISN Class III, IV or V) already 
taking oral steroids. Excluded: Pts with cerebral/life-threatening lupus or requiring dialysis. 
Treatment: 2 doses of Rituximab 1g +/- Methylprednisolone (500mg) 2 weeks apart, & 
maintenance with MMF (titrated to trough levels 1.2-2.4mg/l) & low dose steroids.
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Complete remission: [stable creatinine, normal albumin, urine PCR <50mg/mmol] or 
histological resolution on repeat biopsy (= no active lesions on LM & no new deposits 
on EM).


Partial remission: stable creatinine, albumin ≥30g/l, nephrotic to non nephrotic 
proteinuria OR >50% fall of urine PCR if baseline non-nephrotic.


Results: Nineteen pts have reached 2 years f/up, 5 of whom have reached 3 years; 
median duration of lupus 5yrs.


Presentation (pts): Previous cyclophosphamide treatment (7). Conversion to MMF 
(11); doses optimized (8).


Hypoalbuminaemic (15); creatinine >110mmol/l (3) [range 162-210];
ISN class III (4), IV (8), V (4), IV+V (3).
Hospital admissions: 15 in 9 pts: shingles (2); cellulitis (1), UTI (2), chest infection 


(2), septic arthritis (1), acute lupus flares (2 pts, 5 admissions)
COMPLETE REMISSION n: 1 yr 7 (37%); all remained in CR at 2 & 3 years.
PARTIAL REMISSION n: 1 yr 7 (37%) of whom 3 were in CR at 2 years including 


1 pt who got pregnant at 6/12 & switched to azathioprine; the 2 who reached 3 years had 
proteinuric flares. 3 (17%) remained in PR at 2yrs and 1 relapsed with impaired function 
& nephrotic syndrome at 2 yrs.


Non responders – 5 patients (26%) only 2 of whom had a >25% rise in creatinine 
at 2 yrs


Median prednisolone dose fell from 10mg (2.5-20) to 0mg (0-5) at 2yrs.
Conclusions: Rituximab induction with MMF maintenance allows sustained renal 


recovery /stabilisation, whilst avoiding high dose oral steroids and cyclophosphamide in 
recurrently relapsing patients.
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Treatment of Lupus Nephritis with Rituximab & Mycophenolate Mofetil 
(MMF) but without Oral Steroids Leads to High Rates of Maintained 
Remission & Low Relapse Rates at 2 and 3 Years  Liz Lightstone,1,2 Megan 
Griffith,1 Marie Condon,1 Ruth Pepper,1 Jeremy Levy,1 Tom Cairns.1  1Imperial 
College Kidney & Transplant Institute, Hammersmith Hospital, London, United 
Kingdom; 2Imperial College London.


Purpose: To assess whether our novel protocol using Rituximab & MMF but no 
oral steroids is associated with sustained remission & low relapse rates at 2 & 3 years 
of follow up


Methods: Since 2005 all patients presenting with biopsy-proven lupus nephritis ISN 
class III, IV or V not already on oral steroids received 2 doses of Rituximab (1g) + methyl 
prednisolone (500mg) 2 wks apart, & maintenance therapy of only MMF (to MPA trough 
levels 1.2-2.4mg/l). They received no oral steroids. Pts with cerebral/life-threatening SLE 
or requiring dialysis were excluded.


Complete remission: [stable creatinine, normal albumin, urine PCR <50mg/mmol] OR 
histological resolution on repeat biopsy (= no active lesions on LM & no new deposits 
on EM).


Partial remission: stable creatinine, albumin ≥30g/l, nephrotic to non nephrotic 
proteinuria OR >50% fall of urine PCR if baseline non-nephrotic.


Results: Twenty one pts have reached 2 years, & 5 of these have reached 3 years f/
up. At baseline: hypoalbuminaemia (18), creatinine>110umol/l (9) [range 121-383]; ISN 
Class III (2), IV (8), V (10), IV+V (1).


COMPLETE REMISSION n: 1 yr 8 (38%), 2 yrs 13 (62%) of whom 4/5 remain in 
CR at 3 yrs. Includes 1 pt who relapsed at 15mths off treatment who achieved CR with 
further Rituximab alone


PARTIAL REMISSION n: At 1 yr 10 (48%), 2 yrs 6 (29%) of whom 1/5 remains 
in PR at 3 yrs. 1 patient retreated for an active lesion on rebiopsy at 20m for persistent 
PCR>100 remains in PR.


NonResponders - 3 at 12 mths; by 2 yrs 2 CR, 1PR
Flares – 2 (9%) pts have proteinuric flares at 2 years & await rebiopsy.
Hospital admissions 6 patients: infection-3, PE-1, angina-1, I multiple admissions 


with peripheral vascular disease.
Conclusions: Exclusion of steroids from maintenance therapy by using rituximab and 


methylprednisolone induction followed by MMF alone in lupus nephritis, leads to high 
rates of CR, low rates of relapse, and few adverse effects. We propose that early treatment 
with Rituximab modifies the course of lupus nephritis.
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Effect of Rituximab (RTX) on Anti-dsDNA and C3 Levels and Relationship 
to Response: Results from the LUNAR Trial  Brad H. Rovin,1 G. Appel,2 R. 
Furie,3 D. Kamen,4 F. C. Fervenza,5 A. Spindler,6 R. Maciuca,7 J. Garg.7  1Ohio 
State; 2Columbia U; 3NSLIJ Health; 4Med U of SC; 5Mayo; 6Hospital Padilla; 
7Genentech.


Purpose
Previous studies suggest improvements in anti-dsDNA titers and complement C3 levels 


are associated with remissions in lupus nephritis (LN). Changes in these serologic markers 
and relationship to renal response were assessed in LUNAR.


Methods
Patients (pts) with active class III/IV LN and urine protein to creatinine ratio>1 were 


randomized 1:1 to RTX (1000mg) or placebo (Pbo) on days 1,15,168,182. Changes in 
anti-dsDNA and C3 were assessed at Wk52 and correlated to renal responses.


Results
144 randomized pts (72 to each arm) made up the intent-to-treat population. Mean 


daily MMF dose was 2.4+0.63g in Pbo and 2.7+0.41g in RTX. Overall, there was no 
signficant difference in achieving a renal response between Pbo and RTX arms (p=0.55). 
Baseline median anti-dsDNA and mean C3 were similar in both arms: 168.5 IU/mL and 
74.1 mg/dL in Pbo, respectively, and 122.5 IU/mL and 73.6 mg/dL in RTX arm. At Wk52, 
there was a greater decrease in anti-dsDNA (p=.007) and greater increase in C3 (p=.025) 
in the RTX arm compared to Pbo. Changes by response status are presented in Table. 
Spearman’s correlation coefficient between improvement in C3 and renal response was 
0.55 (p<.001) Pbo and 0.03 (p=.8) RTX. Correlation of change in anti-dsDNA to response 
was not statistically significant in Pbo or RTX.


Conclusion
RTX statistically significantly lowered anti-dsDNA titers and increased C3 levels 


compared to Pbo. These changes did not translate into a significant clinical benefit for 
achievement of renal responses. There was a similar level of improvement in anti-dsDNA 
titers and C3 levels in both RTX responders and RTX non-responders, suggesting that 
changes in these serologic markers at one year do not correlate with renal response.
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Oral Cyclophosphamide (POCY) in the Management of Severe Lupus 
Glomerulonephritis (LN): An Under-Utilized Therapeutic Option  Brad 
H. Rovin, Alison McKinley, Ed Y. Park, Lee A. Hebert.  Internal Medicine-
Nephrology, Ohio State University, Columbus, OH.


In our center, LN patients who do not enter a clinical trial are treated with POCY for 
2-4 months at a dose of 1.0-1.5 mg/kg ideal body weight. This regimen uses about half the 
total dose of cyclophosphamide (CY) usually reported in LN trials of POCY, and about 
the same amount of CY as the standard 6 month course of intravenous CY (IVCY). After 
completing POCY patients receive either azathioprine (AZA) or mycophenolate mofetil 
(MMF). This regimen is well-tolerated and consistently associated with good long-term 
outcomes. POCY is easy to administer and is less expensive than IVCY as it is used in the 
United States. Here we report our experience with POCY in 46 SLE patients with WHO 
class III, IV, and V LN treated between 1995 and 2006. Median follow-up was 23.5 months. 
Proteinuria improved or remained stable in 90% of patients, and serum creatinine improved 
in 72% of patients who had renal insufficiency at the initiation of therapy. Median time 
to improvement was 5 months. African Americans (AA) responded as well as European 
Americans (EA) to treatment. Twelve months after initiation of therapy 54% of AA and 
60% of EA had achieved complete or partial remission. Age, initial serum creatinine and 
initial level of proteinuria were not different in patients that responded and those that did 
not. During follow-up only 6 patients experienced new renal flares, and only 5 patients 
(11%) went on to renal replacement therapy. Each patient who went to ESRD was poorly 
compliant with medications. Adverse events resulted in discontinuation of POCY in only 
4 patients. The main adverse events were leukopenia and gastrointestinal upset, and each 
occurred in less than 10% of the cohort. One patient developed amenorrhea, and no patients 
developed hemorrhagic cystitis. In summary POCY followed by AZA or MMF is an effective 
sequential treatment regimen for severe LN in both AA and EA, and has a favorable safety 
profile. We therefore suggest that POCY remains a relevant treatment option for LN that 
is easy to administer and less costly than IVCY.
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Worse Renal Outcome of Lupus Nephritis in Male Patients: A Case-Control 
Study  Aline L. Resende, Silvia M. Titan, Vinicius S. Colares, Cristiane 
Bitencourt, Cilene C. Pinheiro, Rui T. Barros, Viktoria Woronik.  Nephrology, 
Sao Paulo University Medical School, Sao Paulo, SP, Brazil.


OBJECTIVE: Clinical presentation and progression of lupus nephritis (LN) in male 
patients is controversial in the literature. The aim of this study was to evaluate the influence 
of male gender in the renal outcome of LN.


SUBJECT: All LN male patients (M) who fulfilled ACR lupus criteria and were 
submitted to kidney biopsy after 1999 were enrolled. Subjects with ESRD at baseline or 
follow-up time of <6 months were excluded. Cases were randomly matched to female (F) 
patients according to the type of LN, baseline clearance (MDRD simplified formula) and 
time of follow-up. Treatment was decided by the clinical staff based on literature protocols. 
The primary endpoint was a reduction of at least 50% of the initial clearance and/or ESRD. 
The secondary endpoint was defined as a variation of glomerular filtration rate per year 
(∆GFR/y), calculated as the difference between final and initial clearance adjusted by 
follow up time. Univariate analyses were done using Mann-Whitney and chi-square tests. 
Kaplan-Meier curves and log-rank test were used to analyse primary endpoint. Linear 
regression models were built to analyse the secondary endpoint.


RESULTS: We included 93 patients (31M: 62F). At baseline, M and F patients were 
not statistically different regarding WHO LN class (II 9,7% IV 71% V 19,3%), clearance 
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(M 62,4±36,4 vs F 59,9±32,7 ml/min/1,73m2), follow-up time (M 44,2±27,3 vs F 39,9±27,9 
m), 24h proteinuria (M 5,3±4,6 vs F 5,2±3,0 g/d), as well as age, albumin, C3, ANA, anti-
DNA and hematuria. There was no difference in the primary outcome (M 19 vs F 13%, log 
rank p = 0,62). However, male sex was significantly associated with a worse renal function 
progression, as measured by ∆GFR/y (beta coeff. for male sex of -12.4, 95% CI -22,8 to 
-2,1, p=0.02). The multivariate linear regression model showed that male gender remained 
statistically associated with a worse renal outcome even after adjustment for clearance, 
proteinuria, albumin and C3 complement at baseline.


CONCLUSION: In our study, male gender was significantly associated with a worse 
renal outcome of LN when compared to matched female patients.
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Successful Maintenance Treatment of Severe Lupus Nephritis with Multi-
Target Therapy  Hao Bao, Zhi-Hong Liu, Wei-Xin Hu, Hai-Tao Zhang, Hui-
Ping Chen, Lei-Shi Li.  Research Institute of Nephrology, Jinling Hospital, 
Nanjing University School of Medicine, Nanjing, China.


Lupus nephritis (LN) is the most common secondary glomerular nephritis in China 
(Kidney Int, 2004). We have successfully developed a new combined therapy consisting 
of steroids, MMF, and tacrolimus as an induction treatment for class V+IV LN (J Am 
Soc Nephro, 2008). In the study, we focused on the efficacy of continued maintenance 
treatment with multi-target regimen. Patients who got complete remission before 2007 
with multi-target induction therapy and continued the regimen for their maintenance 
treatment were enrolled. Induction dosage of FK506 was 3∼4mg/d, and MMF 0.75∼1.0g/d. 
They were titrated to 1.5∼3mg/d, and 0.5∼0.75g /d respectively during the maintenance. 
Renal relapse was defined as a doubling of urinary protein, ≥1.0g/24h, or ≥25% increase 
in serum creatinine accompanied by an increase of urinary protein, hematuria, or cellular 
cast. Totally 34 patients were enrolled. Pathological types included 9 cases of Class IV, 7 
of Class V+III, and 18 of Class V+IV LN. The maintenance period was 12.3±7.8 months. 
Two patients suffered renal relapse in the third and the eleventh month respectively. The 
overall relapse rate was 5.8%. Serum creatinine was gradually declined from 0.66±0.10mg/
dl to 0.64±0.11mg/dl (P=0.06), and the positive rate of A-dsDNA was reduced from 32.4% 
to 26.5% (P =0.59) during the follow-up. No deaths occurred. Side effects included 3 cases 
of upper respiratory infection, 3 cases of skin infection, 3 cases of G-I discomfort, 2 cases 
of irregular menstruation, and 1 case of abnormal GPT/GOT. In conclusion, Patients, who 
continue their maintenance treatment with multi-target therapy, exhibit a low incidence 
of renal relapse and a good tolerance. Multi-target regimen is an effective maintenance 
treatment for severe lupus nephritis in Chinese patients.
Table 1. Changes of parameters after the maintenance therapy


Before After P
Serum creatinine(mg/dl) 0.66±0.10 0.64±0.11 0.06
A-dsDNA 32.4% 26.5% 0.59
Serum C3(g/L) 0.773±0.193 0.773±0.198 0.98
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Geographical Variation of the Response to Mycophenolate Mofetil 
Induction Therapy in Lupus Nephritis  Sumit Mohan,1 Jai Radhakrishnan.2  
1Dept of Medicine, Div of Nephrology, Harlem Hospital, Columbia University; 
2Dept of Medicine, Div of Nephrology, Columbia University.


The induction therapy used in the management of Class III and IV lupus nephritis has 
been narrowed down to a choice between IV cyclophosphamide or mycophenolate mofetil 
(MMF) with variable evidence supporting either regimen. We used a stratified meta-analysis 
to find the source of heterogeneity among clinical trials. We found and included 10 studies 
for our analyses: 6 RCTs (693 pts) and 4 non-RCTs. Studies were stratified as being located 
in Asia or elsewhere. Pooled analysis of Asian studies showed no difference between 
regimens (RR=1.04, 95% CI 0.78–1.39, p=ns) and no heterogeneity (Q=1.83, I2=0%, p=ns). 
The 2 RCT’s from outside Asia showed significant advantage of using MMF as induction 
therapy (RR=3.71, 95% CI 1.46–9.45, p=0.006) and no heterogeneity (Q=0.05, I2=0%, 
p=ns). Together there was significant heterogeneity noted (Q=11.93, I2=66.5%, p=0.02) 
suggesting that the overall heterogeneity results from a difference between these groups. 
We repeated this analysis with the multicenter ALMS trial using the reported ethnicity 
specific data. Again, no significant heterogeneity was seen in either subgroup (Asian: Q = 
0.93 and I2 = 0%, p=ns; Others: Q = 4.82 and I2 = 58.5%, p=ns). Studies from Asia did 
not show a significant improvement with the use of mycophenolate (RR=0.93, 95% CI 
0.76–1.15, p=ns) while pooled data from RCTs conducted outside Asia suggested a greater 
likelihood of complete remission with the use of MMF (RR=1.62, 95% CI 1.27–2.07, 
p<0.001). We found no difference in the reported adverse event rate and no publication 
bias (Begg’s correlation test, z=-1.41, p=ns, Egger’s regression test (bias=-0.6, p=ns). Our 
analysis demonstrates a regional variation in response to MMF and the higher likelihood 
of complete remission with MMF among patients outside Asia.
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Lupus Nephritis with Proteinuria < 1g\day: Clinical and Histopatological 
Features  Elerson C. Costalonga, Lecticia B. Jorge, Denise M. Malheiros, Rui 
T. Barros, Viktoria Woronik.  Renal Division, School of Medicine, Sao Paulo 
University, Sao Paulo, Brazil.


Introduction:Early and accurate detection of kidney involvement in systemic 
lupus erythematosus(SLE) improves outcomes. Proteinuria(UPr) > 1g/24h have been 
recommended to justify biopsy. We investigated whether patients with UPr < 1g\24h 
have significant renal disease. Methods:Analysis of 311 patients with SLE submitted 
to kidney biopsy at our center from 1999 to 2008 was carried out. Forty patients meet 
inclusion criteria of UPr < 1g\24h and at least 6 months of follow up. As a paired control 
group(CG), we selected 40 subjects with UPr > 2g\24h, matched for age, WHO class of 
lupus nephritis(LN) and glomerular filtration rate(estimated by MDRD-simplified formula). 
The primary endpoint was defined as a reduction of at least 50% of the initial eGFR and/or 
ESRD. The secondary endpoint was the variation of eGFR per year (∆GFR/yr), calculated 
as the difference between final and initial eGFR adjusted by follow up time of each patient. 
Patient’s treatment was determined by clinical staff based on literature protocols.Values 
were expressed as median and IQR. Results:Baseline features were not different between 
the low level protein group(LLP) and the CG when compared by age, eGFR(54, 31-70 vs 
62, 34-91 ml/min/1.73m2 p=0.09), hypertension, positive ANA, WHO LN classes(II 17.5%, 
III 12.5%, IV 27.5%, V 40% and VI 2.5%), activity index(AI), chronicity index(CI) and 
follow up time(59, 27-84 vs 61, 36-89 months p=0.24). Otherwise, LLP group showed 
lower UPr(0.5, 0.37-0.76 vs 5, 3.6-7.1 g\day p<0.01) and higher serum albumin(p<0.01). 
There was no difference in primary outcome (3 vs 6 patients p=0.48) and both groups 
showed increase of renal function measured by ∆GFR/yr (LLP 3.9, 1.2 - 10.4 vs CG 
3.0, -2.4 – 9.6 ml/min/1.73m2/yr p=0.62). Multivariate linear regression showed that 
CI(p<0.01) is indenpendently associated with final eGFR after adjustments for initial eGFR, 
UPr, hypertension and AI. Conclusion: We found significant renal involvement(40% of 
subjects with proliferative LN) in this cohort of SLE patients and UPr < 1g\24h. Our results 
underscore a usefulness of kidney biopsy in this subgroup of patients.


Disclosure of Financial Relationships: nothing to disclose
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F-PO1287


The Clinical Utility of Protocol Biopsy in Systemic Lupus Erythematosus  
Abdulkareem AlSuwaida,1 Jamal AlWakeel,1 Mohammed AlGhonaim,1 Ahmed 
Mitwalli,1 Hassan Abuisha,1 Noura Al Oudah,2 Sufia Hussain,2 Mohammed 
AlSohaibani,2 Hala Kfoury.2  1Medicine, King Saud University, Saudi Arabia; 
2Pathology, King Saud University, Saudi Arabia.


Introduction
Renal involvement is common in idiopathic systemic lupus erythematosus (SLE). 


Most of the clinicians perform kidney biopsy routinely at the time of diagnosis before 
induction therapy. However, several case reports documented transformation from one 
class to another when a second biopsy is performed. This is the first prospective study 
that assessed the response to management of patients with SLE nephritis therapy based 
on a second biopsy.


Method
All patients with Lupus Nephritis who had two or more renal biopsies between 1998 


and 2008 were reviewed. All renal biopsies were reclassified according to the new criteria 
set by the International Society of Nephrology and the Renal Pathology Society Working 
Group (ISN/RPS 2004 Classification). One pathologist assessed all the cases after the other 
two pathologists had each examined half of the biopsies. The pathologists were blinded to 
the clinical data and to the sequence of the kidney biopsy.


Result
Among the seventy patients who underwent two kidney biopsies, sixty four (64) 


samples were available for analysis. The mean age at renal disease onset was 26 years 
and 10.9% of the patients were males. Histological examination of the initial renal biopsy 
specimen showed Class II in 10.9%, Class III in 32.8%, Class IV in 37.5%, Class V in 
7.8% and more than one class in 9.4% of the cases. Despite that the mean histological 
activity index decreased from 5 to 3.4 out of 12, the second kidney biopsy showed 
transformation to another histological pattern in 60.9% of the cases. Twenty one patients 
(33%) showed histological improvement and eighteen patients (28%) demonstrated 
histological deterioration.


Conclusion
Protocol biopsy in SLE nephritis appears to have clinical utility, as the majority of the 


patients had a change in their histological findings on the second biopsy.
Disclosure of Financial Relationships: nothing to disclose
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The Deleterious Impact of Antiphospholipid Antibodies on Renal Function 
in Lupus Nephritis  Lectícia B. Jorge, Elerson C. Costalonga, Silvia Titan, Rui 
T. Barros, Viktoria Woronik.  Renal Division, School of Medicine, University 
São Paulo, São Paulo, Brazil.


Introduction: Few data are available about the impact of antiphospholipid antibodies 
(APLab) on renal function and outcome in lupus nephritis patients (LN). This study 
evaluates the influence of APLab in clinical presentation and progression of LN. Methods: 
Retrospective analysis of 188 patients with LN submitted to kidney biopsy and measurements 
of APLab at our hospital from 1999 to 2007 was done. Subjects were classified according 
to APLab. Positive group (POS) was defined by two anticardiolipin antibodies > 20ui 
on 2 separate occasions and/or the presence of lupus anticoagulant (LA). The negative 
group (NEG) presented none those makers positive. Clinical and laboratory features 
were obtained at baseline and after one year of follow up. The glomerular filtration rate 
(eGRF) was estimated by MDRD-simpilfied formula. Results: Baseline features were not 
different between POS (n=93) and NEG (n=95) groups when compared: age (29.7±10.8 vs 
30.8±10.6y), complement levels, positive ANA, positive aDNA, platelet count, proteinuria 
(4.2±4.8 vs 5.0±4.9 g\day), WHO classes (III+IV 62.4% vs 57.9%; V 27.9% vs 36.8%), 
activity index (3.9±2.7 vs 4.2±2.4) and chronicity index(2.4±2.2 vs 2.8±2.8). POS patients 
showed lower eGFR (52.1±38.7 vs 61.9±36.3 ml\min\1.73 m2, p=0.029), lower hemoglobin 
(10.1±2.3 vs 10.8±1.9 g\dL, p=0.048), higher index of intersticial fibrosis (p=0.01) and 
more intraglomerular and arteriolar thrombosis (p<0.001). After one year of follow up, 
there was a tendency to lower eGFR in group POS (67.75±38.1 vs 77.15±37.66 ml\min\1.73 
m2, p=0.061). Multivariate logistic regression analysis showed that LA is independently 
associated with a worse outcome for patients with eGFR<60, even after adjustments for 
initial renal function, proteinuria and intersticial fibrosis (IF).
Logistic Regression Analysis


OR 95%IC P
LA 3,73 1,2-11,8 0,025
Inicial Creat 2,6 1,6-4,2 0.00016
FI 1,91 0,7-5,5 0,23
Conclusion: Our results underlines the usefulness of monitoring all patients with NL for 
APLab, given its potential negative impact on patients renal outcome.
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A Systematic Review and Meta-Analysis of Rituximab in Refractory 
Lupus Nephritis  Apurva Lapsiwala, Amin Parhizgar, Nasrollah Ghahramani.  
Medicine/Nephrology, Penn State Milton S. Hershey Medical Center, Hershey, 
PA.


Standard treatment for lupus nephritis (LN) is associated with refractory or relapsing 
disease and recent interest has focused on use of rituximab, a chimeric anti-CD20 
monoclonal antibody. We conducted a systematic review and meta-analysis to examine 
the effect of rituximab on refractory LN. Combining 3 search terms (lupus, nephritis, 


rituximab), we searched electronic databases, ASN abstracts and reference lists of review 
articles. All clinical studies of rituximab in refractory LN with explicit reporting of 
response were included. The outcomes were the pooled estimate of the odds ratio (OR) of 
complete response (CR) and “at least partial response” (PR) to rituximab. From a total of 
291 studies, 282 were excluded (insufficient data, duplicate studies, rituximab as de novo 
therapy, single case reports, review articles, no histopathology information). The remaining 
9 studies involved 143 patients (females: 90%; class IV: 46%) with mean age of 25±10.5 
years and average follow up of 28.7±16.18 months. OR for CR and PR associated with 
rituximab therapy, using a random effect model, were 3.4 (1.2 to 9.3) and 11.4 (4.4 to 29.7), 
respectively. In follow-up, creatinine clearance (82±40 vs. 71±36 ml/min; p=0.047), and 
proteinuria (5.5±4.6 vs. 1.1±1.37 g/day; p<0.005) improved significantly. Follow-up kidney 
biopsies showed histologic improvement in 20/30 patients. We conclude that rituximab is 
an effective option for treatment of refractory LN.
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Chronological Serum Anti-Neutrophil Cytoplasmic Autoantibodies Prior to 
the Clinical Presentation of Wegener’s Granulomatosis  David Owshalimpur, 
Charles B. Arbogast, Stephen W. Olson.  Nephrology and Organ Transplant, 
Walter Reed Army Medical Center, Washington, DC.


Background: The pathophysiology of Wegener’s Granulomatosis (WG) has yet to 
be completely elucidated. Although in vitro, animal, and case report literature suggests a 
causal role for antinuclear cytoplasmic antibody (ANCA), clinical studies have confirmed 
only an association. Seronegative WG and a varied clinical spectrum of WG support a 
more complex disease mechanism.


Methods: We compared chronologic ANCA titers in 52 patients with known WG 
prior to disease presentation to those in 52 healthy age, sex, race, and age of serum sample 
matched controls using the Department of Defense Serum Repository (DoD SR). DoD 
SR comprises biannual serum samples dating back to 1990 from all active duty military 
personnel beginning on entrance to the military after a complete physical and laboratory 
evaluation.


Results: Forty-two percent of diseased subjects (DS) had a PR3 >6 U/mL prior to 
diagnosis vs 0% of healthy controls (HC) (p= 0.0001). There is a larger percent of DS than 
HC with an elevated PR3 >6 in the first quartile 1-239 days (64% vs. 0%; p=0.0001) and 
the second quartile 239-569 days prior to diagnosis (36.4% vs. 0%; p=0.0046). Fifty-four 
percent of DS had a PR3 >1 prior to diagnosis vs 2% in HC (p <0.0001). The sensitivity 
and specificity of an index serum sample PR3 >0 for future WG diagnosis were 71% and 
54% respectively (PPV/NPV of 61%/65%). The sensitivity and specificity of index serum 
sample PR3 >2 were 15% and 100% respectively (PPV/NPV of 15%/100%).


Conclusion: PR3 is significantly elevated up to 1.5 years prior to WG diagnosis. A stable 
detectable PR3 level of >1 is associated with a significant increased future incidence of WG. 
Data suggests a ‘two hit’ theory with a baseline antibody production capability exacerbated 
by a secondary stimulus triggering pathologic antibody levels and clinical disease.


Disclaimer: Views expressed in this work are the views of the author and not 
endorsed by the Department of the Army, Department of Defense, nor the United States 
Government.
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Continuous Anti-B-Cell Therapy; Successful Adjunct to Treatment for 
ANCA-Associated Vasculitis  Eugene P. Rhee, Karen A. Laliberte, John L. 
Niles.  Nephrology, Department of Medicine, Massachusetts General Hospital, 
Boston, MA.


Background: Patients with refractory ANCA-associated vasculitis (AAV) require 
long-term immunosuppression, which can have significant adverse effects. Reports have 
suggested that anti-B-cell therapy may assist in the control of AAV, and permit withdrawal of 
cytotoxic immunosuppression. Methods: We included all patients with immunosuppression 
dependent AAV in our practice treated with continuous rituximab, with at least 8 months 
of available follow up. We followed BVAS, med doses, and ANCA titers every 4 months. 
Results: 41 patients met the entry criteria. At the time of rituximab initiation, the mean BVAS 
was 1.24, and average ANCA titers were PR3 1264 units (n=25), MPO 184 units (n=16). 19 
patients were on cyclophosphamide (mean dose 98.7 mg/d), 9 were on azathioprine (125 
mg/d), 6 were on mycophenolate (2333 mg/d), and 2 were on methotrexate (22.5 mg/wk). 
5 patients were not on a cytoxic agent. The average prednisone dose was 14.5 mg/d. At 8 
months of treatment, the mean BVAS was 0.39, PR3 and MPO titers were 476 and 45 units 
(paired t-test versus baseline, p<0.05 for all). The mean prednisone dose decreased 67.8%, 
and the mean cyclophosphamide, azathioprine, methotrexate and MMF doses decreased 
82.7%, 32.7%, 77.8% and 42.9% respectively (p<0.05 for all). 51% of patients were 
off all cytotoxic therapy. One patient with a 15 yr history of Wegener’s granulomatosis, 
with recurrent subglottic tracheal stenosis, died suddenly at home 3 weeks after her first 
rituximab infusion. She was reportedly at her recent baseline when she had a respiratory 
arrest during a coughing episode. Another patient had transient rigors and hypotension 8 
hours after her infusion.


Conclusion: Rituximab appeared to provide substantial benefit in suppression of AAV, 
allowing appreciable weaning of other immunosuppression. Adverse consequences during 
the time of the study were minimal.


Disclosure of Financial Relationships: nothing to disclose
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F-PO1292


Antigen Specificity of ANCA Correlates with Both Clinical Expression 
and Prognosis in ANCA Small Vessel Vasculitis (SVV)  Sophia Lionaki,1,2 
Susan Hogan,1 Yichun Hu,1 Caroline E. Jennette,1 Patrick H. Nachman,1 J. 
Charles Jennette,1,3 Ronald J. Falk.1  1UNC Kidney Center, Chapel Hill, NC; 
2Laiko Hospital, Greece; 3Pathology & Laboratory Medicine, UNC, Chapel 
Hill, NC.


Aim To assess the distribution of vasculitic manifestations by ANCA specificity and 
the associated prognosis


Methods: 513 patients with biopsy-proven ANCA SVV were studied. Organ 
involvement was considered if vasculitis occurred any time during the course of disease. 
Treatment Resistance (RexRs) was defined as progressive decline in renal function with 
active urine sediment, or persistent/new extra-renal vasculitis despite therapy. Relapse 
was defined as the recurrence of any vasculitic symptoms. Spearman rank correlations 
were assessed with p-value testing if >0. Frequency of organ involvement was ranked in 
order from lowest to highest frequency of C/PR3 by organ involvement (corresponding to 
high-low frequency of P/MPO). These values were plotted in conjunction with frequency 
of outcomes within defined patient subgroups (which were not mutually exclusive).


Results ANCA specificity correlates with divergent vasculitic manifestations. Most 
patients (85-94%) with bone destruction or saddle nose deformity have C/PR3 ANCA, 
while most cases (76-79%) with renal limited or no lung or no ENT disease have P/MPO 
ANCA.


Plots of the frequency of ResRx and ESRD parallel plots of P/MPO ANCA frequency 
across organ involvement (r2=0.52, p=0.01 and r2=0.92, p<0.0001, respectively), while 
relapse frequency parallels that of C/PR3 (r2 =0.88, p<0.0001).


Conclusions ANCA specificity correlates with different disease phenotypes. The 
frequency of ResRx and ESRD track with frequency of P/MPO and relapse tracks with 
frequency of C/PR3. ANCA specificity in conjunction with clinical phenotype provides a 
useful classification that distinguishes critical outcomes within SVV.


Disclosure of Financial Relationships: nothing to disclose
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Osteopontin as a Marker and Mediator of Disease Activity in ANCA-
Associated Vasculitis  Johan M. Lorenzen, Svjetlana Lovric, Hermann Haller, 
Marion Haubitz.  Internal Medicine, Nephrology, Hannover Medical School, 
Hannover, Germany.


BACKGROUND:
Osteopontin (OPN) is a pleiotropic cytokine involved in the recruitment and retention of 


neutrophils to sites of inflammation, which are the primary targets cells in ANCA-associated 
vasculitis. Therefore osteopontin may play a role in the pathogenesis of ANCA-associated 
vasculitis (AAV).


METHODS:
16 patients with systemic AAV, including 6 patients with follow up at 1, 3 and 6 months 


after initiation of immunosuppressive therapy, and 16 matched healthy controls were 
included. Plasma levels of osteopontin were measured by a commercially available ELISA. 
Disease activity was gauged by Birmingham Vasculitis Activity Score (BVAS) and CRP.


RESULTS: Osteopontin levels were significantly higher in patients compared to healthy 
controls (279.8 ± 161.6 ng/ml vs. 32.3 ± 7.7 ng/ml; p < 0.0001). Osteopontin levels decreased 
significantly after 1 month (126.6 ± 46.5 ng/ml; p < 0.001), 3 months (97 ± 19.7 ng/ml; p 
< 0.001) and 6 months (76.8 ± 15.8 ng/ml; p < 0.001). Osteopontin levels correlated with 
disease activity (BVAS: r = 0.94, CRP: r = 0.71, all p < 0.0001) as well as erythrocyturia 
(r = 0.66, p = 0.002) and proteinuria (r = 0.78, p = 0.0105).


CONCLUSIONS:
Active AAV is characterized by increased plasma levels of osteopontin, which decrease 


dramatically with successful therapy. Osteopontin may mediate the inflammatory process in 
AAV through the recruitment of neutrophils. OPN might not only be a potential biomarker 
in AAV, but also a rational drug target as OPN inhibitors have already been introduced in 
the field of oncology.
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Maintenance Therapy for ANCA-Associated Systemic Vasculitis  Matthias 
Schaier, Isabel Textor, Friedrike Hug, Vedat Schwenger, Martin G. Zeier.  
Department of Nephrology, University of Heidelberg, Heidelberg, Germany.


Background: Current standard therapy for ANCA-associated systemic vasculitis 
(AASV) combines corticosteroids and cyclophosphamide to induce remission, followed 
by less toxic immunosuppressant such as mycophenolic acid (MPA) or azathioprine (AZA) 
for maintenance therapy.


Methods: 115 patients from our center with AASV were treated with intravenous 
cyclophosphamide for six month in addition to steroid therapy, and then with AZA (n=67) 
or MPA (n=48) as a maintenance therapy. The aim of the retrospective analysis was to 
evaluate the efficacy of AZA and MPA in the maintenance therapy of AASV.


Results: The mean age was 55±15 years. The initial average BVAS score was 18±7 
points. At disease onset mean creatinine was 3.9 ± 0.4 mg/dl and 14/114 patients needed 
renal replacement therapy. Mean follow-up time after starting maintenance therapy was 
92±12 month. The mean duration of maintenance therapy was 29±4 month in the MPA 
group and 31±4 month in the AZA group. At the beginning of maintenance therapy the 
average creatinine was 2.6±0.3 mg/dl in the MPA treated group and 2.6 ± 0.3 mg/dl in the 
AZA treated group. During the observation period 71% of AZA recipients had one relapse 
and 46% had more than two relapses versus 41% of MPA recipients had one relapse and 
31% had more than two relapses. At the end of follow-up mean creatinine was significantly 
more decreased in patients treated with MPA (1.6±0.3 mg/dl) compared to patients treated 
with AZA (2.6±0.4 mg/dl, p<0.03). At study end 9% of AZA recipients and 8% of MPA 
reached end-stage renal failure. At the end of follow-up, patient survival was 91% in the 
AZA group and 100% in the MPA group.


Conclusion: Both therapeutic approaches with MPA or AZA, in combination with 
corticosteroids, are effective as a maintenance therapy for AASV.
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VEGF and TGF-β1 as Detected in the Urine of Patients with Pauci Immune 
Rapidly Progressive Glomerulonephritis (RPGN)  Maria J. Stangou,1 
Aikaterini Papagianni,1 Christos Bantis,1 Afroditi Pantzaki,2 Panagiotis 
Giamalis,1 Fani Dogramatzi,3 George Efstratiadis,1 Efstathios Alexopoulos,1 
Dimitrios Memmos.1  1Department of Nephrology Aristotle University of 
Thessaloniki, Hippokration Hospital, Thessaloniki, Greece; 2Department of 
Pathology, Hippokration Hospital, Thessaloniki, Greece; 3Department of 
Microbiology, Hippokration Hospital, Thessaloniki, Greece.


Cytokines produced within the kidney during the course of pauci immune RPGN 
are implicated for inflammation and rapid deterioration in renal function. Detection of 
these cytokines would be valuable in elucidating some of the pathogenetic mechanisms 
of the disease.


First morning urine samples were obtained from 38 patients with pauci immune RPGN 
at day of renal biopsy, [17 female, age 59.5yrs (25-80)], and 10 healty controls, and used 
to detect TGF-β1 and VEGF by hs-Elisa, and IL-1β, IL-9, IL-15, CTGF, TNF-α, MCP-1, 
MIP1α, MIP1β by a multiplex cytokine assay. TGF-β1 was increased in RPGN patients 
compared to controls, 27.5±79 vs. 0.02±0.04pg/mg creat, p<0.001, as were the rest of 
cytokines. The levels of TGF-β1 in the urine of RPGN patients had a significant positive 
correlation with the percentage of crescents in renal biopsy, r=0.5, p=0.02, the degree of 
tubulointerstital fibrosis, r=0.8, p=0.01, and the levels of IL1β r=0.9, p=0.0001, IL9 r=0.9, 
p=0.0001, IL15 r=0.6, p=0.0001, CTGF r=0.9, p=0.0001 and TNFα r=0.9, p=0.0001. In 
the short term follow up, patients who did not respond to treatment with steroids and 
cyclophosphamide had significantly increased urinary levels of VEGF at time of biopsy 
compared with responders, 7.6±3.2 vs. 2.6±2.3pg/mg creat, p=0.005, in the long term, 
patients who developed ESRD had increased TGF-β1 urinary excretion compared with 
the others, 62.4±135 vs. 18±49pg/mg creat.


VEGF urinary levels may predict the patients’ first response to immunosupression.
TGF-β1 seems to play a key role in the pathogenesis of renal damage in RPGN, its urinary 
excretion is mainly associated with long term outcome of the disease.
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Current Classification Systems for ANCA-SVV: Differences in ANCA 
Specificity and Predictive Value for Outcomes  Sophia Lionaki,1,2 Susan L. 
Hogan,1 Yichun Hu,1 Caroline E. Jennette,1 Patrick H. Nachman,1 J. Charles 
Jennette,1,3 Ronald J. Falk.1  1UNC Kidney Center, University of North Carolina, 
Chapel Hill, NC; 2Nephrology, Laikon Hospital, Athens, Greece; 3Pathology & 
Laboratory Medicine, University of North Carolina, Chapel Hill, NC.


Aim To compare classification systems for ANCA Small Vessel Vasculitis (SVV) in 
terms of prognostic power for treatment resistance (RxRes), relapse and end stage renal 
disease (ESRD).


Methods 4 systems were applied in 513 cases with biopsy proven ANCA-SVV:
1)Chapel Hill Consensus Conference (CHCC), 2)Consensus Methodology 


(CM),
3)ANCA Specificity, and 4)Ear, Lung, Kidney (ELK) system
Logistic regression was used for RxRes with odds ratios (OR) and 95% confidence 


intervals (95% CI) presented. Proportional hazards models were used for relapse and ESRD 
with hazards ratios (HR) and 95% CIs presented. Models controlled for each system alone 
and other predictive factors. Model-system averaged ORs or HRs are presented.
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Results 513 patients with biopsy-proven ANCA SVV were studied. Treatment 
Resistance; CHCC, CM, ELK classification systems and ANCA specificity were not 
independent predictors of RxRes. Relapse; C/PR3 ANCA specificity was highly predictive 
of relapse compared to P/MPO (HR=1.8, 95% CI=1.3 – 2.6, p=0.002), while CHCC, CM, 
and ELK classification systems were not predictors of relapse. ESRD; CHCC, CM, and 
ANCA specificity were not independent predictors of ESRD. In the ELK system, having 
kidney involvement with another organ besides the lungs or Ear Nose Throat system was 
predictive of reaching ESRD compared to those with kidney involvement alone with 
HR=0.24, 95% CI=0.1-0.6, p=0.003).


Conclusions Prediction of relapse is strongly and independently predicted by 
ANCA specificity. None of the current classification systems predict RxRes or progress 
to ESRD.
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Risk of Major Infection in Wegener’s Granulomatosis and Lupus Relates 
to Treatment Impact  Muir Morton, Sarah Edmonds, Aislinn Doherty, Ajay 
Dhaygude, Matthew Helbert, Mike Venning.  Manchester Royal Infirmary, 
United Kingdom.


Purpose: Wegener’s Granulomatosis (WG) and Systemic Lupus Erythematosis 
(SLE) with deep organ involvement are treated with immunosuppression to limit tissue 
damage and induce disease remission. This study was based on a comprehensive review 
of all such patients attending a single treatment approach multidisciplinary vasculitis 
clinic between 01/01/2006 and 30/06/2006. We described risk factors for infection in 
relation to primary disease.(ASN 2008 abstract SA-PO2970). Further detailed analysis 
was undertaken to identify risk factors for major infection including relative risk (RR) of 
specific immunosuppressive agents.


Methods: Case note review of consented patients including analysis of cytotoxic and 
steroid therapy used was performed. Major infections were classified as those requiring 
intravenous antibiotics and hospital admission. RR was calculated as No. Infections on 
agent/No. months on agent/No. infections not on agent/No. months not on agent.


Results: WG patients (n=35) were older, median age 51:34 (p=0.0002), received more 
cyclophosphamide 13 gm:5 gm (p=<0.0001), had lower absolute and nadir lymphocyte 
(p=<0.0001), and nadir neutrophil counts than those with SLE (n=30). WG patients had 
more major infectious episodes per patient years 28/237:18/383 (p=0.0027). WG patients 
with major infections had lower nadir lymphocyte counts than those without.(p=0.0020). 
Freedom from infection at 1 year was WG 75% and SLE 86%. Relative risk of infection 
for each immunosuppressive agent was calculated and compared below.
Immunosuppressive agent and relative risk of major infection


No. of infections No. of months on therapy Combined RR
RR P


Methylprednisolone 7 98 11.8 <0.0001
Cyclophosphamide 10 628 2.4 0.0078
Prednisolone 37 4550 1 0.94
Azathioprine 17 2848 1 0.9694
Methotrexate 3 354 1.4 0.8325
Mycophenolate 2 164 1.9 0.6736


Conclusion: Risk factors for major infection include primary disease, low nadir 
lymphocyte count, use of methylprednisolone and cyclophosphamide. Mycophenolate 
appears as safe as comparable agents. Steroid sparing regimens may reduce morbidity.
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Angiopoietin-2 as a Biomarker in ANCA-Associated Vasculitis – A 
Validation Study  Philipp Kümpers,1 Paul A. Monach,2 David Cuthbertson,3 
Simon Carette,3 Gary S. Hoffman,3 Nader Khalidi,3 Carol Langford,3 Philip 
Seo,3 Ullrich Specks,3 Steven Ytterberg,3 Marion Haubitz,1 Peter A. Merkel.3  
1Nephrology, Medical School Hannover, Hannover, Germany; 2Joslin Diabetes 
Center, Harvard Medical School, Boston, MA; 3Vasculitis Clinical Research 
Consortium, Boston University School of Medicine, Boston, MA.


Objective: To explore angiopoietin-2 (Ang-2) as a biomarker of active ANCA-
associated vasculitis (AAV).


Background: Ang-2 is an inducible sensitizer of endothelial activation and vascular 
inflammation. We have shown that circulating levels of Ang-2 are elevated in AAV prior to 
treatment and drop to normal levels after treatment. The present study was conducted to i) 
confirm the association of elevated Ang-2 with AAV at different levels of clinical disease 
activity and ii) evaluate changes in Ang-2 over time in patients transitioning between 
clinical remission and mildly-active disease.


Methods: 108 plasma samples from 59 patients with AAV were selected from a 
repository linked to comprehensive longitudinal clinical data. Disease activity at each visit 
was assessed using BVAS, BVAS/WG, and physician global assessment (PGA). Ang-2 was 
measured by ELISA. Generalized linear models (GLM) were used to study the association 
of Ang-2 levels with activity measures while controlling for subject-specific effects.


Results: Active AAV, using any index, was associated with higher levels of Ang-2. 
This association was driven by subjects with highly active disease: mean Ang-2 levels 
were 2.99, 1.43, 1.42, and 1.49 ng/ml (normal = 1.0 ± 0.7 ng/ml) in high, moderate, low, or 
absent (remission) disease activity (p=0.0002). Among subjects with multiple assessments, 
most of whom transitioned between low activity and remission, Ang-2 levels tended to 
be stable relative to baseline. Ang-2 correlated with sICAM-1, sVCAM-1, and generic 
inflammatory markers (ESR, CRP, SAA), but was the only one of these to show significant 
association with disease activity.


Conclusion: Ang-2 levels are associated with highly-active AAV but not partially-
treated or smoldering AAV. Assessing the value of Ang-2 as a predictor of relapse will 
require more study of longitudinal cohorts.
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Mortality in 535 Patients with ANCA Associated Vasculitis and Prospective 
Follow-Up  Oliver Flossmann,1 Annelies Berden,2 Kirsten de Groot,3 Lorraine 
Harper,4 Caroline Heijl,5 Peter Hoglund,5 David Jayne,1 Raashid Luqmani,6 Alfred 
Mahr,7 Charles Pusey,8 Niels Rasmussen,9 Kerstin Westman.5  1Addenbrooke’s 
Hospital, Cambridge, United Kingdom; 2Leiden University Medical Center, 
Leiden, Netherlands; 3Klinikum Offenbach, Offenbach, Germany; 4University 
of Birmingham, Birmingham, United Kingdom; 5University of Lund, Lund, 
Sweden; 6University of Oxford, Oxford, United Kingdom; 7Hopital Cochin, 
Paris, France; 8Imperial College, London, United Kingdom; 9Rigshospitalet, 
Copenhagen, Denmark.


Background: Wegener’s granulomatosis and microscopic polyangiitis are ANCA 
associated vasculitides (AAV). The long-term outcome of patients with AAV remains 
uncertain.


Methods: Outcome data were collected for 535 patients with newly diagnosed AAV who 
participated in four randomised controlled trials between 1995 and 2002. Trial eligibility 
was defined by disease severity and extent and covered the spectrum of severity of AAV, and 
used the same diagnostic criteria. Survival was calculated according to the Kaplan-Meier 
method. Ten predetermined demographic, clinical and laboratory parameters at trial entry 
were tested as potential prognostic factors in a multivariate Cox regression model.


Findings: Over a median duration of follow-up of 5.16 years, 135 deaths were recorded. 
The survival at 1, 5 and 10 years was 85.1%, 74.5% and 65.5%. Main causes of death 
within the first year were infection (45.9%) and active vasculitis (18.0%). After the first 
year the major causes of death were cardiovascular disease (25.7%), malignancy (21.6%) 
and infection (20.3%). In the multivariate regression analyses advancing age (hazard ratio 
(HR) 1.06 per year increase, 95% Confidence interval (CI) 1.04-1.08), estimated glomerular 
filtration rate of less than 15ml/min (HR 2.8, 95% CI 1.3-6.03), increased disease activity 
on the Birmingham Vasculitis Activity Score (HR 1.03 per 5 point increase, 95% CI 
1.01-1.05) and low haemoglobin (HR 0.755 per 1g/dl increase, 95%CI 0.667-0.854) were 
independent predictors of death.


Conclusion: This study based on a large cohort of AAV patients treated with 
conventional therapy shows that AAV remains associated with a high mortality rate.


Disclosure of Financial Relationships: nothing to disclose


F-PO1300


Pharmacodynamic Drug Monitoring a New Tool for Individualised 
Immunosuppression in Patients with ANCA-Associated Systemic Vasculitis  
Matthias Schaier, Dominik Scharpf, Christian Scholl, Friederike Hug, Vedat 
Schwenger, Martin G. Zeier, Claudia Sommerer.  Department of Nephrology, 
University of Heidelberg, Heidelberg, Germany.


Background: Mycophenolic acid (MPA) exerts its immunosuppression by inhibiting 
inosine 5’-monophosphate dehydrogenase (IMPDH), depleting activated lymphocytes of 
guanine nucleotides and retarding their proliferation. MPA plays an increasing role in the 
maintenance therapy of ANCA- associated systemic vasculitis (AASV).


Objectives: The purpose of our study was to examine the correlation between clinical 
outcome and pharmacokinetic- pharmacodynamic relationships of MPA in patients with 
AASV.


Methods: We studied 27 Caucasian patients with stable AASV under maintenance 
therapy with MPA. MPA and IMPDH concentrations were measured by a validated high 
performance liquid chromatography method in 12 plasma samples collected at predose and 
at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10 and 12h.


Results: Patients were followed for a mean (+/-SD) period of 14+/-6 months. During 
observation period, no patient had a relapse, but three AASV patients showed a higher 
disease activity, with elevated BVAS. Patients with increased disease activity had significant 
higher levels of mean (+/- SD) IMPDH AEC (0-12) 91+/-20 nmol*h/mg protein/h, 
indicating inadequate IMPDH suppression. Stable patients had markedly lower IMPDH 
AEC (0-12) 57+/-23 nmol*h/mg protein/h (p=0.02). Maximum IMPDH concentration was 
significantly higher in patients with increased disease activity (p=0.02) in comparison to 
stable patients. Stable patients showed slightly higher MPA AUC (0-12) (70+/-40 mg*h/L) 
in comparison to patients with increased BVAS (59+/-21 mg*h/L).The difference failed 
statistical significance (p=0.66). Furthermore, there was no statistical correlation between 
MPA AUC (0-12) and IMPDH AEC (0-12). The relative risk for increased disease activity 
is 6.6 time higher for patients with IMPDH AEC (0-12) > 60 nmol*h/mg protein/h and 
MPA AUC (0-12) < 68 mg*h/L.


Conclusion: Pharmacodynamic drug monitoring seems to be a new tool to detect 
inadequate immunosuppression in AASV patients.


Disclosure of Financial Relationships: nothing to disclose
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CycLowVas – Rituximab (RTX)-Based Cyclophosphamide (CYP)-Sparing 
Regime Long Term Follow Up  Nicholas Mansfield, S. Hamour, C. Pusey, 
T. Cairns, M. Griffith, J. Levy, E. Nogueira, G. Gaskin, A. M. Habib, Alan D. 
Salama.  Imperial College Kidney and Transplant Institute, London, United 
Kingdom.


Objectives:To test the efficacy and safety of a regimen for ANCA associated vasculitis 
(AAV) which uses a RTX based regime as a CYP sparing agent, both in inducing and 
maintaining remission. Background: CYP remains a cornerstone of current treatment 
regimens, but can have significant short and long term side-effects, many of which are 
dose dependent. Small cohort studies have demonstrated the benefit of RTX in AAV. We 
hypothesised that a treatment protocol for induction of remission using RTX as a CYP 
sparing agent would be safe and effective, inducing prolonged disease free remission with 
minimal adverse effects. Methods: Patients with acute renal AAV (new or major relapse), 
excluding those with serum creatinine >500µmol/l, previous treatment with RTX or life-
threatening features. Protocol: •RTX 1g and CYP 10mg/kg (max 750mg) days 1 and 15 •4 
doses of 500mg CYP (10mg/kg if <50kg) fortnightly after first two doses •Oral steroids 
at 60mg (1mg/kg if <60kg) OD and reduced according to protocol. •Azathioprine at 3/12. 
Results: 22 patients (12 WG/10 MPA, 15 PR3/7 MPO ANCA). Follow up 2 – 35 months, 
14/22 18+ months. All went into clinical and serological remission within 3/12. All depleted 
B-cells. 20/22 had CRP<10 by 2 weeks, all by 4 weeks. At 18 months, no major relapses, 1/14 
patients had 1 minor relapse (7.1%, cf CYCLOPS trial 21% and CYCAZAREM 15.5%). 
Mean creatinine fell from 237 to 133 mmol/l, PR3/MPO ANCA titre from 544 to 21. 5/14 
had reconstituted B-cells. 8 non-serious infections. 1 SUSAR at 3 weeks. Conclusion: A 
RTX-based, low dose CYC regime is safe and well tolerated. Although too small to reach 
statistical significance, percentages compare favourably to previously published data in 
terms of speed of remission, relapse rate and complications.


Disclosure of Financial Relationships: nothing to disclose
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The Role of MPO-Positve Cell and Extracellular MPO in the ANCA-
Associated Glomerulonephritis  Soko Kawashima, Yoshihiro Arimura, 
Kazuhito Fukuoka, Ken Yoshihara, Shinya Kaname, Akira Yamada, Toshihiko 
Nagasawa.  First Department of Internal Medicine, Kyorin University School 
of Medicine, Mitaka, Tokyo, Japan.


Purpose: MPO-ANCA (Myeloperoxidase anti-neutrophil cytoplasmic antibody) 
is closely related to the pathogenesis of MPO-ANCA associated glomerulonephritis 
through MPO-positive cells and MPO-positive cell activation. We evaluated glomerular 
MPO-positive cell infiltration, extracellular MPO localization and glomerular endothelial 
cell injury in MPO-ANCA associated glomerulonephritis and various glomerulonephritis. 
Methods: 19 patients with MPO-ANCA associated glomerulonephritis, 10 with IgA 
glomerulonephritis and 2 with PSAGN (post streptococcal acute glomerulonephritis) were 


analyzed. Enzyme labeled antibody method and immunofluorescence staining of MPO and 
CD34 were used. MPO-staining was used to detect MPO-positive cell and extracellular 
MPO, CD34-staining was used to define glomerular endothelial cell injury. Number of 
MPO-positive cell infiltration, localization of MPO and CD34-staining area were scored in 
each glomeruli. These scores were compared with the glomerular damage grading. Results: 
I) In MPO-ANCA associated glomerulonephritis: 1) MPO-positive cell increased in number, 
correlated with the grade of acute glomerular injury. 2) Close to the MPO-positive cells, 
extracellular MPO existed along the glomerular capillary walls. 3) MPO deposition along 
the glomerular capillary wall were shown associated with decreased staining of CD34, 
with immunofluorescence staining on the same glomerular section. 4) Several glomeruli 
with minor abnormalities showed forcal MPO-positive cell infiltration associated with 
MPO existence along the glomerular capillary wall. II) In IgA glomerulonephritis and 
PSAGN: MPO-positive cell infiltration were shown without MPO deposition along the 
glomerular capirlly wall. Conclusion: These results suggest that MPO-ANCA associated 
glomerulonephritis is different from IgA glomerulonephritis and PSAGN in the pathogenesis 
of glomerular capillary injury, MPO-positive cell and extracellular MPO play important 
roles from the early stage of MPO-ANCA associated glomerulonephritis.


Disclosure of Financial Relationships: other: Kyorin University School of Medicine; 
other relationship: Kyorin University School of Medicine.
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High Mobility Group Box Protein-1 (HMGB-1) Is Increased in ANCA-
Associated Vasculitis (AAV) with Renal Involvement  Annette Bruchfeld,1 
Marten Wendt,1 Ola Borjesson,2 Johan Bratt,2 Abdul Rashid Qureshi,1 LiHong 
Yang,3 Sangeeta Chavan,3 Kevin Tracey,3 Iva Gunnarsson.2  1Renal Medicine 
Karolinska University Hospital, CLINTEC, Karolinska Institute, Stockholm, 
Sweden; 2Rheumatology Karolinska University Hospital, Department of 
Medicine, Karolinska Institute, Stockholm, Sweden; 3Feinstein Institute for 
Medical Research, North Shore University Hospital, Manhasset, NY.


Background:
HMGB-1 (High Mobility Group Box Protein-1) is a 30-kDa nuclear/cytosolic 


transcription and growth factor but is also recognized as an inflammatory mediator in 
endotoxin lethality, RA, CVD and CKD by being actively secreted from monocytes/ 
macrophages and passively released from necrotic cells. The aim of the study was to 
determine if HMGB-1 serum levels are elevated in AAV with renal involvement.


Material and methods: Thirty patients (16 female/14 male; age 59[17-82] median, 
range) with AAV (17 with Wegener´s granulomatosis, 11 Microscopic polyangitiis and 2 
Churg-Strauss syndrome) with renal biopsy and serum samples were included. In seven of 
the cases serum was also available at rebiopsy in remission at 6-9 months. HMGB1 was 
analyzed by Western Blot. Birmingham vasculitis activity score (BVAS), CRP, ESR, urine 
analysis, creatinine, and age were included in the analysis.


Results: Necrotizing/crescentic pauci-immune GN in 26 cases with BVAS 17.7 +/- 4.6 
and 13 cases with inactive biopsies and BVAS 2.7 +/- 3.8 were identified. HMGB-1 was 
significantly elevated (p=0.01) in active cases (120+/-48 ng/ml) vs inactive ones (78+/-46 
ng/ml). CRP, ESR, hematuria and proteinuria were significantly higher in active cases but 
not creatinine and age. In patients who were their own controls HMGB1 was significantly 
lower (p=0.03) at rebiopsy but still remained higher in remission compared with historic 
healthy controls (10.9 +/- 10.5 ng/ml). CRP and ESR did not correlate significantly with 
HMGB-1.


Conclusion: HMGB-1 is increased in AAV with renal involvement but remained 
elevated in remission when compared to historic controls possibly reflecting remaining 
low-grade inflammatory activity or tissue damage. Further studies may reveal whether 
HMGB-1 is useful as a predictor of outcome in AAV.


Disclosure of Financial Relationships: nothing to disclose
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Circulating Levels of Endothelial Adhesion Molecules, Inflammation 
Biomarkers and Disease Activity in ANCA-Associated Vasculitis with Renal 
Impairment  Maria Garjau, A. Quiroz, I. Torres, M. A. Azancot, N. Ramos, J. de 
la Torre, I. Gil, A. Segarra.  Nephrology, H. Vall d’Hebron, Barcelona, Spain.


Objective:To analyze the clinical value of prospective measurement of endothelial 
and inflammatory biomarkers in identification of activity/relapse in patients with systemic 
ANCA vasculitides & renal impairment.


Patients and Method:We studied 56 patients 24 M/32 F, mean age 62 ±14.9 years 
with acute or rapidly progressive renal failure secondary to systemic ANCA+ vasculitis 
diagnosed by renal biopsy. All patients were treated with high dosis of 6-methylprednisolone 
and intravenous pulse cyclophosphamide. Circulating levels of ICAM-1, VCAM, 
thrombomodulin, vWFVIII, PAI-1, TPA Ag, fibrinopetid A and thrombine-antithrombine 
(TAT) complexes were prospectively assessed.


Results:At diagnosis, creatinine was 6.62 mg/dL±2.9 mg/dL and BVAS was 17.1±6.3. 
50 patients were pANCA+ and 6 were cANCA+. 43% of patients were dialysed during the 
flare. Levels of CRP, ICAM, thrombomodulin, FPA, vWFVIII, VCAM and TAT complexes 
were significantly high. We didn’t appreciate any relationship between these parameters 
and the severity of renal impairment, the number of organs involved nor with the presence 
of pulmonary hemorrhage. After treatment, remission was achieved in 73.2% patients. In 
responders, endothelial biomarkers showed a significant decrease during the first weeks 
that runned in parallel with renal function improvement and maintained low afterwords. 
During the follow up, 33 of 91 patients were studied for suspicion of relapse, with an 
overall confirmed relapses of 40%. The sensibility for detecting a relapse was 85% for 
CRP, 62% for ICAM and VCAM and 80% for vWFVIII, with an specificity of 60% for 
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CRP, 80% for vWFVIII and 90% for ICAM and VCAM. The association of CRP>0.6 with 
ICAM>320 or VCAM>1050 had a sensibility of 90% and especificity of 85% to detect 
disease activity/relapse.


Conclusions:During the flare of ANCA vasculitides, we detected an increase of 
biochemical markers in/directly related to the endothelial cell lesion/activation. The 
simultaneous measurement of CRP and ICAM-1 or VCAM-1 significantly increased the 
specificity for acute ANCA+ vasculitides activity/relapse.


Disclosure of Financial Relationships: nothing to disclose


F-PO1305


An Empirically Weighted Scoring System Compared to the Birmingham 
Vasculitis Activity Score for Relapses of ANCA Associated Vasculitis  
Michael W. Walsh,1,2 Oliver Flossmann,2 Annelies E. Berden,3 Kerstin Westman,4 
Raashid Luqmani,5 Braden J. Manns,6 David R. W. Jayne.2  1McMaster 
University; 2Addenbrooke’s Hospital; 3Leiden University Medical Centre; 
4Malmo University; 5University of Oxford; 6University of Calgary.


The Birmingham Vasculitis Activity Score (BVAS) is a multi-system scale with a 
single summary score derived from expert opinion based weights to record disease activity. 
Whether the BVAS is prognostic of hard outcomes like ESRD and death in patients with 
ANCA associated vasculitis (AAV) is uncertain. We compared the BVAS to a ‘new’ weighted 
score to predict ESRD or death in patients with AAV.


We used BVAS (modified ver 1) data from 3 trials that compared standard to reduced 
toxicity regimens in patients with newly diagnosed AAV. The highest BVAS after remission 
was used to indicate flare. A weighted BVAS was generated using logistic regression in 
which the presence or absence of activity on each scale was used as a predictor variable for 
the outcome of ESRD or death. The prognostic significance of the BVAS and the weighted 
score were compared using receiver operator curves (ROC).


294 patients with new onset ANCA associated vasculitis had suitable BVAS data. 
BVAS, at relapse was not associated with ESRD or death in crude analysis (OR 1.02; 95% 
confidence interval [CI] 0.98 – 1.07) or in adjusted analyses (OR 1.03; 95% CI 0.98 – 1.07). 
In the weighting model, gastrointestinal and neurological activity was highly associated with 
ESRD and death while ears/nose/throat activity was negatively associated with ESRD and 
death. The empirically weighted score was associated with ESRD and death in an adjusted 
analysis (OR 2.46 per 1 unit change; 95% CI 1.3 – 4.6; p=0.004). The weighted score ROC 
was not significantly better than the BVAS in univariate analyses (p=0.13) although the 
inclusion of the weighted score improved the multivariable model fit (p=0.001) while the 
BVAS did not (p=0.21).


A weighted BVAS based on outcome data improves the prediction ESRD and death in 
patients with treated AAV. These findings require validation in an independent data set.


Disclosure of Financial Relationships: nothing to disclose
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Detection of Myeloperoxidase Immune Complexes Form Membranous 
Nephropathy-Like Lesion in the ANCA-Associated Crescentic 
Glomerulonephritis  Akihiro Tojo,1 Kikuno Hanamura,1 Satoshi Kinugasa,1 
Kensuke Asaba,1 Hiroki Miyazaki,1 Hiroshi Uozaki,2 Toshiro Fujita.1  1Division 
of Nephrology and Endocrinology, University of Tokyo, Tokyo, Japan; 
2Department of Pathology, University of Tokyo, Tokyo, Japan.


Anti-neutrophil cytoplasmic antibody (ANCA)-associated crescentic glomerulonephritis 
is usually pauci-immune nephritis. However, recent studies demonstrated that about 
50% of ANCA-associated glomerulonephritis showed some positive staining by 
immunofluorescence for immunoglobulins. Membranous nephropathy with anti-neutrophil 
cytoplasmic antibody (ANCA)-associated crescentic glomerulonephritis has been reported 
previously. However, the antigen of the immunocomplex has not been identified yet. We 
experienced 4 cases of ANCA-associated crescentic glomerulonephritis with IgG staining 
along glomerular capillary wall like membranous nephropathy and examined localization 
of MPO antigen using double immunofluorescence and immnoelectron microscope. Double 
staining with Rhodamine-anti MPO antibody and FITC-anti IgG antibody revealed that 
myeloperoxidase (MPO) co-located with IgG in the glomerular capillary and mesangium. 
IgG subclass staining was positive for IgG1, IgG2 and IgG4, and electron microscopic 
localization of electron dense deposits were segmental and irregular size and shape along 
the capillary wall and mesangium, suggesting that these 4 cases are different from primary 
membranous nephropathy. Immunogold electron microscopy demonstrated that MPO 
located in the electron dense immune deposits in the GBM(49±4% of total immunogold in 
the pictures), podocytes (26±2%) and endothelial cells (12.8±2%). These results indicated 
that MPO antigen could form immunocomplex and contributes to membranous nephropathy-
like lesions in the ANCA related nephritis.
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Increasing Ethnic Prevalence of ANCA Associated Vasculitis in London  
Anisha Tanna, Brintha Selvarajah, Jeremy Levy, Megan Griffith, Tom Cairns, 
Gill Gaskin, Charles D. Pusey, Alan D. Salama.  Imperial College Kidney and 
Transplant Institute, Hammersmith Hospital, London, United Kingdom.


Antineutrophil cytoplasm antibody (ANCA) associated vasculitis (AAV) has been 
generally considered a disease of Caucasians. Most epidemiological studies have been based 
on cohorts from Europe and the USA and have reported small numbers of patients from 
ethnic minorities. Interestingly, recent demographic data has suggested that in China and 


Japan patterns of disease differ to those found in Europe and the USA, with microscopic 
polyangiitis (MPA) and MPO-ANCA predominating. These data suggest that other ethnic 
groups develop AAV, but environmental or genetic factors influence disease phenotype.


We have noticed increasing numbers of Indo-Asian patients presenting with AAV and 
conducted a study to assess the changing demographics of AAV in the vasculitis clinic at 
Hammersmith Hospital.


We reviewed 480 patients with systemic vasculitis. Over the last thirty years there was 
a steady increase in the number of Indo-Asian (IA), but not Afro-Caribbean (AC) patients, 
with IA making up 30% of patients in the last 4 years (P<0.001 Χ2 test). Interestingly 
when compared to overall IA populations in our referring districts, there appears to be an 
increasing prevalence of IA with disease (22/million in 2001-5; 57/million in 2006-9). Of 
the IA patients 47.9% had MPA, 45.8% had WG and 6.3% CSS, similar proportions to 
the Caucasian population, while AC had predominant MPA (60% compared to 26%WG, 
14%CSS). We are evaluating this cohort to ascertain whether IA patients have different 
outcomes to Caucasian counterparts.


Conclusions: There is an increasing proportion of IA patients presenting with AAV, 
which does not simply appear to be due to an increasing IA population in London. This 
warrants further study of environmental and genetic factors in AAV.


Disclosure of Financial Relationships: nothing to disclose


F-PO1308


CTLA4-Ig in the Treatment of ANCA-Associated Vasculitis  Scott Henderson, 
Alan D. Salama, EUVAS Study Group.  Imperial College Kidney and Transplant 
Institute, Hammersmith Hospital, London, United Kingdom.


Anti-neutrophil cytoplasm antibodies (ANCA) assocuated vasculitis (AAV) 
encompasses a group of systemic inflammatory conditions including Wegener’s 
Granulomatosis (WG), Microscopic Polyangiitis (MPA) and Churg Strauss Syndrome 
(CSS). Current treatment strategies include non-specific immunosuppression associated 
with significant morbidity and toxicity. CTLA4-Ig is a selective co-stimulation modulator 
with an established profile in the treatment of refractory Rheumatoid Arthritis. We conducted 
a pilot study to evaluate the use of CTLA4-Ig in AAV which terminated prematurely, but 
we now present the outcome of the enrolled patients.


Patients with AAV were randomized to either CTLA4-Ig (n=6) or placebo (n=1) 
with all patients subsequently receiving a standard reducing regime of methotrexate and 
prednisolone. Disease activity was monitored in addition to ANCA titres, inflammatory 
markers, hepatic and renal function, SF36 indices and adverse events.


Results – Mean age was 39 (23 – 67) years with 3 males and 4 females recruited, 5 
Caucasian and 2 Indo-Asians. Mean preceding disease duration was 32 months (0 – 64). 
CTLA4-Ig treated patients had WG (n=5) and MPA (n=1) while the only placebo treated 
patient had WG. Entry Creatinine was 72 mmol/l (50-101). One patient was withdrawn 
from CTLA4-Ig treatment following the onset of infusion reaction. Remission (BVAS 
of 0) was achieved in 5 of the CTLA4-Ig patients, at a median time of 88 days (63-128). 
One patient failed to enter remission at 3 months and was withdrawn. Relapse was not 
observed in this group with median follow-up of 9.5 months (3-16). CRP and ANCA titres 
decreased rapidly in association with disease remission. SF36 showed CTLA4-Ig had no 
adverse effect on psychological or physical status. Self-limiting mouth ulceration (n=2) 
was reported at 56 and 132 days after CTLA4-Ig and there was one infectious episodes 
not necessitating antibiotics. Tryptophan levels and metabolites are being measured at 
different time points.


Conclusions – These results demonstrate the safety of CTLA4-Ig in AAV but do 
not inform as to any additional benefit. Immune pathways following treatment are being 
investigated.
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Clinicopathological Characteristics of Patients with MPO-ANCA-
Positive Microscopic Polyangiitis with Relapse  Kiyoki Kitagawa,1 Akinori 
Hara,1 Norihiko Sakai,1 Kengo Furuichi,1 Shuichi Kaneko,1 Takashi Wada.2  
1Department of Disease Control and Homeostasis, Kanazawa University, 
Kanazawa, Japan; 2Department of Laboratory Medicine, Kanazawa University, 
Kanazawa, Japan.


Clinicopathological characteristics were examined in patients with MPO-ANCA-
positive microscopic polyangiitis (mPA) with relapse. From 2005 to 2008, a total of 10 
patients who were diagnosed as mPA and achieved remission in Kanazawa University 
Hospital was examined in this study. Follow-up period was from initial treatment to relapse 
or April 30, 2009 (mean period 549±105 days). Three patients (30%) were relapsed during 
the follow-up period (relapse group: mean age 62.7±6.4, female 3, male 0. non-relapse 
group: mean age 67.8±4.1, female 5, male 2). Neither clinical findings (mean blood pressure, 
urinalysis, serum creatinine, CRP and MPO-ANCA level) nor pathologic findings (% of 
crescentic formation and the intensity of interstitial fibrosis) at initial treatment had statistical 
difference between both groups. On the other hand, the degree of proteinuria / hematuria 
and renal function at remission was worse in relapse group. Furthermore, a period from 
initial treatment to remission in relapse group was longer than that in non-relapse group 
(131±33 vs. 70±13, p=0.07) and the levels of vasculitis damage index (VDI) were higher in 
EX group (at initial treatment 5.0±1.0 vs. 2.6±0.5, p=0.05. at remission 6.0±1.2 vs. 2.7±0.6, 
p=0.02). A dose of prednisolone and immunosuppressive agent for initial treatment and 
remission had no difference between both groups.


In conclusion, the levels of VDI at initial treatment and remission were higher in mPA 
patients with relapse.


Disclosure of Financial Relationships: nothing to disclose
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Plasma Exchange in Severe ANCA-Associated Vasculitis (AAV): A Single 
Center Experience  Svjetlana Lovric, Carsten Hafer, Jan T. Kielstein, Marion 
Haubitz, Hermann G. Haller.  Nephrology, Hannover Medical School, Hannover, 
Germany.


Background: Recently a randomized study (MEPEX) in AAV has shown that plasma 
exchange (PE) improves renal recovery in patients presenting with renal failure. However, 
as patient survival after 1 year was only 76 % and nearly half of the patients experienced 
severe adverse events. We have used i.v. cyclophosphamide (CYC) pulses instead of oral 
daily treatment together with PE to reduce side effects.


Methods: 19 patients with severe mostly renal AAV were diagnosed according to 
tue Chapel Hill classification. ANCA was positive in all patients and histology showed a 
necrotizing pauci-immune glomerulonephritis and/or typical granulomas. 11 patients needed 
renal replacement therapy at presentation and 6 mechanical ventilation. Immunosuppressive 
treatment was administered using i.v. methylprednisolone (0.5 g) 3 - 5 days followed 
by prednisolone 1 to 1.5 mg/kg together with i.v. CYC pulses (0.5-0.75 g/m2) and PE. 
Rituximab was added in 2 patients.


Results: One patient was lost to follow-up after 2 months with an independent renal 
function. All but one patient survived during a median follow-up of 12 months. One year 
survival rate was excellent with 94 %. 12 of 16 patients (75 %) with severe renal involvement 
received independency of dialysis (median creatinine after 6 months was 155 µmol/l). CRP 
and ANCA levels decreased significantly. Transient leukopenia was seen in half of the 
patients, severe infections in 5 patients.


Conclusion: Our single center experience is comparable to the positive results of the 
MEPEX study concerning renal function. In contrast, our patient survival was good despite 
severe vasculitis, probably attributable to the use of CYC pulses instead of continuous 
daily oral treatment.
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Rituximab Rescue in 26 Patients with Kidney Diseases  Julian Ganzemueller, 
Bertram Hartmann, Frieder Keller.  Nephrology, Internal Medicine Center, 
University Hospital, Ulm, Germany.


Background
Rituximab is increasingly used in patients with various kidney diseases. We should 


like to evaluate our local clinical experience in Ulm.
Patients and Methods
Since 2004, we have used rituximab as a rescue therapy in 26 kidney patients not 


responsive to standard immunosuppressive treatment including plasmapheresis in 16 
cases. Mean age of patients was 42 years. Indication for rituximab was progressive loss 
of kidney function in 14 cases (6 ANCA vasculitis, 4 lupus nephritis, 2 Goodpasture, 2 
IgA nephritis), refractory nephrotic syndrome in 5 cases (2 FSGN, 1 minimal changes, 1 
membranoproliferative, 1 membraneous GN), vascular rejection after kidney transplantation 
(5 cases), preemptive elimination of AB0 antibodies in 1 case before kidney transplantation 
and 1 case with post transplant lymphoproliferative disease (PTLD).


Results
Loss of kidney function was stopped in 7 of the 14 cases (median creatinine 444 


mcmol/l before and 255 mcmol/l after rituximab), 4 of them even could stop dialysis. The 
nephrotic syndrome responded in 2 (FSGN + MGN) of the 5 cases (median proteinuria 
4.7 g/d before and 1.6 g/d after rituximab). Goodpasture’s syndrome did not respond to 
rituximab but to repeated plasma exchanges (NDT Plus. 2009 in press). In only 2 of the 5 
patients with vascular rejection, kidney transplant function could be preserved for more than 


6 months. The preemptive AB0 antibody reduction was efficient in 1 case. The 1 patient 
with PTLD had a complete remission. In the last 8 subsequent cases, CD20+ and CD19+ 
cell counts were monitored before rituximab, and were absent in all 8 cases after rituximab. 
We observed 4 deaths, 2 related to infection and 2 to coronary heart disease after 1 to 5 
months following rituximab. Toxic leukoencephalopathy with seizures occurred in 3 cases 
(= 12%) but none was BK virus-associated (PCR in liquor negative).


Conclusion
Rituximab rescue in addition to standard treatment was successful in 13 of 26 cases 


(= 50 %). Patients with ANCA vasculitis responded better than those with lupus nephritis, 
IgA nephritis or Goodpasture’s syndrome. Rituximab was well tolerated, but toxic 
leukoencephalopathy might turn out as a specific and significant complication.
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Mycophenolate as an Effective Therapy for Immune Complex 
Glomerulonephritis Associated with Waldenstrom’s Macroglobulinemia: 
A Case Report  Wafa R. Badwan,1 Corwin Rankin,2 Nadiesda Costa,1 M. J. 
Barchman.1  1Nephrology, East Carolina University, Greenville, NC; 2Internal 
Medicine, East Carolina University, Greenville, NC.


Unlike some of the other paraproteinemias such as multiple myeloma and amyloidosis, 
it is rare to find renal failure associated with Waldenstrom’s macroglobulinemia (WM). WM 
is characterized by the presence of a monoclonal IgM paraprotein usually in association with 
an indolent malignant lymphoproliferative disorder, a.k.a, lymphoplasmacytic lymphoma. 
About 1,500 people in the U.S. are diagnosed with WM every year and it usually affects 
people over 65.


The clinical manifestations are due to deposition of IgM in liver, spleen, and/or the 
lymph nodes. Symptoms of WM include anemia and complications of the hyperviscosity 
syndrome. Renal involvement in classic cases of WM is rare, and the usual pathological 
hallmark finding in the renal biopsy specimen is a thrombotic microangiopathy.


Our patient was a 57-year-old Caucasian female admitted to the general surgery service 
after a cholectomy with complaints of abdominal pain and subsequently was found to have 
sigmoid diverticulitis on CT scan. She began to have increasing creatinine and elevated 
blood pressures with complaints of headaches, weakness and fatigue. Urine microscopy 
revealed muddy brown casts, RTE casts, many rbc’s with some that were dysmorphic. 
Further workup revealed very elevated IgM levels, and a bone marrow biopsy showed 
findings consistent with WM. She underwent a renal biopsy that revealed immune complex 
mediated mesangiopathic glomerulonephritis, one of six glomeruli with a small fibrocellular 
crescent, proliferation and acute tubular injury were also found. She was started on on a 
treatment of 16 weeks of prednisone and 28 weeks of mycophenolic acid therapy. At the end 
of three months of therapy her creatinine had improved from 3.8 mg/dl to 1.3 mg/dl.


Although renal complications of clonal IgM proliferations are rare, a wide spectrum 
of kidney lesions can occur. Since there is no specific treatment for the lesion our patient 
had, our treatment regimen was chosen based on the data available for similar pathologies 
and an improvement was noted within a few months.
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Rituximab for Multi-Drug Resistant Nephrotic Syndrome in Children  
Shuichi Ito,1 Koichi Kamei,1 Yuji Kaito,1 Mayumi Sako,1 Makiko Nakayama,1 
Kazumoto Iijima.2  1Division of Pediatric Nephrology, National Center for 
Child Health and Development, Tokyo, Japan; 2Department of Pediatrics, Kobe 
University, Kobe, Japan.


[Introduction] There are recent reports of the efficacy of rituximab (RTX) against 
refractory nephrotic syndromes such as steroid dependent nephrotic syndrome (SDNS) or 
steroid resistant nephrotic syndrome (SRNS). We used RTX against SRNS in children.


[Patients and methods] Six patients (M3, F3) with SRNS were treated with RTX. Five 
patients had focal segmental glomerular sclerosis and one had minimal change nehprotic 
syndrome. Four patients were primary non-responders and two were late non-responders. 
Age of onset was 5.3±3.6 years old. Ineffective treatments before RTX were; cyclosporine 
combined with methylprednisolone pulse therapy (MPT) (n=5), cyclophosphamide (n=3), 
plasmapheresis (n=5). We administered 375mg/m2 of RTX from one to four times. Age at 
the first administration was 9.0±4.3years old.


[Result] Three patients enjoyed complete remission with RTX; however, two of these 
suffered a single relapse, though RTX again induced complete remission. Thus RTX 
successfully induced complete remission five times in three patients. For four of the five 
times, MPT was combined with RTX; interestingly, in these four times, complete remission 
was gained three to fourteen months after the recovery of CD20/19 lymphocytes. One 
patient had partial remission with RTX but finally progressed to end stage renal failure 
(ESRD). Two patients did not respond to RTX, with one progressing to ESRD. One of 
the non-responders was found to have a WT1 mutation later. No severe adverse effects 
were experienced.


[Conclusion] RTX is appears a hopeful option for treatment of SRNS in children. The 
combination with MPT might be necessary. The efficacy of RTX for SDNS is generally 
dependent on the depletion of B cells, with recovery of B cells frequently causing a relapse 
of nephrotic syndrome. By contrast, remission was induced apart from the recovery of B 
cells in SRNS. RTX may ameliorate the drug sensitivity characteristic of SRNS. As well, 
a non-responder to RTX might usefully undergo genetic analysis.
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F-PO1314


Effects of More Than 5 Years of Enzyme Replacement Therapy with 
Agalsidase Alfa on Renal Function in Fabry Nephropathy  Sandro Feriozzi,1 
Markus Cybulla,2 Michael L. West,3 Kathy Nicholls,4 Juan Torras,5 Gere 
Sunder-Plassmann.6  1Nephrology and Dialysis, Belcolle Hospital, Viterbo, 
Italy; 2Nephrology, University Hospital, Freiburg, Germany; 3Medicine, 
Dalhouise University, Halifax, NS, Canada; 4Nephrology, Royal Melbourne 
Hospital, Parkville, VIC, Australia; 5Nephrology, Hospital of Bellvitge IDIBELL, 
Barcelona, Spain; 6Medicine III, Nephrology and Dialysis, Medical University, 
Vienna, Austria.


Enzyme replacement therapy (ERT) with Agalsidase alfa (A) has demonstrated its short-
term effectiveness in Fabry nephropathy. This study aimed to evaluate the effectiveness of 
ERT with A in a large number of patients (pts) after more than 5 years of ERT. The data 
were collected in the Fabry Outcome Survey (FOS). Data from 132 pts on ERT for at least 
5 (median treatment time 6.7; min 5 – max 9.3) years were extracted from FOS. All pts 
had renal function evaluated by serum creatinine (Scr) and estimated glomerular filtration 
rate (eGFR-MDRD) at baseline and after at least 5 years of ERT; the pts were subdivided 
according to renal function Stages I, II and III (KDOQI).
RESULTS


eGFR Baseline 5+ years Mean change p-value slope pts #
Males
>89 105.1 ± 11.5 86.2 ± 21.9 -18.9 ± 23.7 <0.001 -2.6 ± 3.4 49
60-89 78.0 ± 8.6 67.8 ± 23.9 -10.2 ± 21.9 0.031 -1.8 ± 3.9 24
30-59 51.1 ± 5.7 38.9 ± 11.1 -12.1 ± 11.5 0.009 -2.4 ± 2.6 10
total 90.8 ± 21.5 75.2 ± 26.5 -15.6 ± 22.2 <0.001 -2.37 ± 3.5 83
Females
>89 101.1± 10.6 91.4 ± 13.0 -9.7 ± 18.4 0.302 -2.2 ± 3.4 5
60-89 72.2 ± 7.1 66.1 ± 13.5 -6.1 ± 12.5 0.010 -0.9 ± 1.9 31
30-59 49.8 ± 7.0 48.0 ± 16.3 -1.8 ± 14.0 0.645 -0.4 ± 2.4 13
total 69.2 ± 16.4 63.9 ± 18.6 -5.4 ± 13.4 0.007 -0.9 ± 2.2 49
slope: ml/min/1.73m2/year


These data confirm that ERT with A is able to slow down the progression of Fabry 
disease: rates of change in eGFR are lower than those reported in historical controls, and 
in females are consistent with age-related deterioration. Long-term use of ERT is safe and 
we observed no evidence of loss of efficacy over time.


Disclosure of Financial Relationships: grant/research support: Shire HGT; honoraria: 
Shire HGT, Genzyme.
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Efficacy and Safety of Rituximab in Patients with Minimal Change Disease 
with Contraindication for Steroid Treatment or Dependence of Calcineurin 
Inhibitors  Maria Garjau, A. Quiroz, I. Torres, M. A. Azancot, N. Ramos, J. 
de la Torre, I. Gil, M. Galicia, A. Segarra.  Nephrology, H. Vall d’Hebron, 
Barcelona, Spain.


Rituximab can induce total or partial remissions of proteinuria in patients with minimal 
change disease (MCD) that do not respond or are dependent of other treatments.


Objective: To analyse the efficacy and safety of rituximab treatment in patients with 
primary MCD that had contraindication for steroid treatment or suffered dependency of 
calcineurin inhibitors.


Patients and method: 11 patients (8M / 3F) with mean age of 51±13 years, baseline 
creatinine 0.98±0.12, GFR: 123±21, baseline proteinuria 2.32 (1.2-15.8 g/day) with primary 
MCG and steroid treatment contraindicated (group 1, n: 3) or long time dependence of 
CNI (group 2, n: 8). 4 patients were receiving treatment with cyclosporine associated 
with mycophenolate mofetil and 5 patients were under treatment with tacrolimus in 
monotherapy.


In all cases we administered 1 dose of 375 mg/m2 of rituximab for 4 consecutive weeks. 
In dependent patients, after the last dosis of rituximab, we reduced the calcineurin inhibitors 
dose by 30% / month until withdrawal or nephrotic syndrome relapse.


Results: All patients of group 1 achieved complete remission of proteinuria after a 
mean time of 6 weeks (4-9 weeks) after the last dose of rituximab. After a minimum 6 
months-maximum 14 months follow up, the 3 patients remained in remission. In group 
2, 6 months after the last dosis of rituximab, calcineurin inhibitors could be withdrawn in 
all cases. After the suppression of the treatment, all patients remained in remission with 
proteinuria of 0.22±0.09 at 12 months, 0.2±1.16 at 24 months and 0.17±0.24 at last follow 
up months No patient had relapse of nephrotic syndrome after a 24 months follow up. We 
didn’t appreciate any adverse effect.


Conclusions: Rituximab can be an effective and safe therapeutic option for patients 
with MCD that can not be treated with steroids or develop CNI dependence.
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Clinico-Genetic Features of Alport Syndrome in Korea  Hyun Kyung Lee,1,2 
Hee Gyung Kang,1 So Hee Lee,1 Il Soo Ha,1,2 Yong Choi,1,2 Hae Il Cheong.1,2  
1Pediatrics, Seoul National University Children’s Hospital, Seoul, Korea; 
2Kidney Research Institute, Medical Research Center, Seoul National University 
College of Medicine, Seoul, Korea.


Previously we had reported the mutational analysis of X-linked Alport syndrome 
(AS) in pathologically proven Korean AS patients with mutation detection rate of 40%. 
Ten years later, here we report our experience of 143 Korean patients (M:F = 82:61) 
with AS from 115 families. The diagnosis of AS was confirmed pathologically (n=72), 
genetically (n=21), pathologically and genetically (n=24) or only on the basis of positive 
family history of AS (n=26).


Patients presented with gross hematuria (45%), asymptomatic urinary abnormality 
(38%), nephrotic syndrome (6%), or positive family history (9%) at the average age of 
7.2 years. Family history, which was compatible with X-linked inheritance, was detected 
in 118 (82%) patients. Sensory-neural hearing loss was found in 39 of 68 (57%) patients 
tested and lens abnormality in 4 of 41 (10%) patients tested. Nephrotic syndrome (NS) 
developed in 11% of the patients during the course. The renal function at the last follow 
up (average age of 17.8 years) showed end-stage renal disease in 30 (26%) patients, renal 
insufficiency in 18 (15%), and normal renal function in 58 (50%). Mutational analysis of 
COL4A5, which was performed in 59 index cases, revealed 43 different mutations in 45 
patients (detection rate 76%), 3 different intronic variations of unknown significance in 7 
patients, and no genetic variation in 7 patients. When compared to male patients with non-
truncational mutations (n=20), male patients with truncational mutations (n=21) showed 
more frequent association of sensory neural hearing loss (91% vs. 44%, P = 0.024) and 
NS during the disease course (19% vs. 5%, P < 0.001). Median kidney survival of male 
patients with truncational mutations (20.9 years) was significantly shorter than that of male 
patients with non-truncational mutations (31.8 years, P = 0.018).


This is the first large clinico-genetic study of AS in Korea, and the overall clinical 
and genetic features of Korean AS showed no significant difference from those of other 
countries except lower incidence of NS and lens abnormality.
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The Impact of Hepatitis C Infection on HIV Related Kidney Disease: A 
Biopsy Study  Girish N. Nadkarni,1 Elizabeth George,2 Mohamed G. Atta,3 
Derek M. Fine.3  1Medicine, St. Luke’s Roosevelt Hospital Center, New York, 
NY; 2AIIMS; 3Medicine, Johns Hopkins.


Background
About one quarter of Human Immunodeficiency Virus (HIV) infected persons in the 


United States are also infected with Hepatitis C Virus (HCV) with a 50-90% coinfection 
rate in HIV infected intravenous drug users. This study aims to explore the effect of 
HCV coinfection on the spectrum and progression of kidney disease in HIV infected 
individuals.


Objective
To compare the histopathological diagnosis and proportion developing End Stage Renal 


Disease (ESRD) in HIV infected individuals with and without HCV co-infection.
Study Design
264 (151 HCV positive, 113 HCV negative) ultrasound guided percutaneous kidney 


biopsies from 249 HIV patients between 2/7/95 and 3/30/09 were reviewed and their clinical 
course followed until initiation of dialysis or death.


Results
Though the baseline characteristics were similar in both groups, HCV positive 


individuals were older (46±7.2 years vs. 44±9.7 years, p<0.05) and a higher proportion 
were intravenous drug users (IVDU) (85.3% vs. 13.3%, p<0.05). HIV Associated 
Nephropathy (HIVAN) was the most common diagnosis in both groups. An immune-
complex glomerulonephritis (GN), including lupus-like nephritis, postinfectious GN, 
membranous glomerulopathy or membranoproliferative GN (MPGN), was found more 
frequently in HCV positive individuals (16.6% vs. 11.5%,p=0.02)(Table 1). Though the 
proportion of those dying was not significantly different between groups, the proportion 
with ESRD leading to initiation of dialysis was higher in the HCV positive group (47.3 
vs.35.1, p=0.048).
Immune-complex GN in HIV with and without HCV


HCV coinfection (N=151) No HCV (N=113) P-value
Lupus-like 11 (7.3%) 3 (2.7%)
Post-infectious 8 (5.3%) 3 (2.7%)
MPGN 3 (2%) 2 (1.8%)
Membranous 2 (1.3%) 1 (0.9%)
Other 1 (0.7%) 4 (3.5%)
Total 25 (16.6%) 13 (11.5%) 0.02


Conclusions
Though the spectrum of kidney diseases in HCV/HIV coinfection is similar to those 


with only HIV, the presence of HCV appears to predispose immune complex lesions and 
is associated with increased ESRD in the biopsied population.
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Evaluation of Chronologic Serum Anti-Glomerular Basement Membrane 
Antibodies Prior to Diagnosis of Anti-Glomerular Basement Membrane 
Disease  Charles B. Arbogast, David Owshalimpur, Stephen W. Olson.  
Nephrology, Walter Reed Army Medical Center, Washington, DC.


The views expressed in this abstract are those of the author and do not reflect the official 
policy of the Department of the Army, Department of Defense, or the U.S. government.


Background
The pathophysiology of anti-GBM disease (AGBMD) has yet to be completely 


elucidated. Clinical studies demonstrate only an association between antibody and disease. 
No studies have investigated for the presence or progression of anti-GBM antibodies 
(AGBMA) prior to clinical disease presentation.


Methods
We compared chronologic AGBMA levels in 30 patients with known anti-GBM disease 


prior to diagnosis to AGBMA in 30 healthy age, sex, race, and age of serum sample matched 
controls using the Department of Defense Serum Repository (DoD SR).


Results
Thirteen percent of diseased subjects (DS) had a clinically elevated AGBMA level (>3U/


ml) between 1-8 months prior to diagnosis versus 0% of healthy controls (HC) (p= 0.11). 
Seventy percent of DS had a detectable AGBMA level (greater than or equal to 1 U/ml) 
prior to diagnosis versus 13% in HC (p<0.0001). The difference between DS and HC with 
detectable AGBMA levels was significant for both the evaluation of samples less than 400 
days and greater than 400 days from diagnosis (p=0.0002, p=0.0005). The sensitivity and 
specificity of index serum sample AGBMA >1 was found to be 70% and 87% respectively. 
The positive and negative predictive value was 88% and 65% respectively.


Conclusions
Elevated AGBMA levels in a subset of DS prior to clinical diagnosis supports a 


potential causative role. A stable detectable AGBMA level >1U/ml (up to 10 years prior) is 
associated with an increased future incidence of AGBMD. Data suggests a ‘two hit’ theory 
with a baseline antibody production capability (risk) later exacerbated by an environmental 
stimulus triggering pathologic antibody levels and clinical disease. This theory is consistent 
with the clinical observation of a rare disease initiated by a common exposure such as 
smoke, hydrocarbons, or viral infection.
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Microhematuria at Onset Is Associated with Subsequent Steroid-
Responsiveness in Minimal Change Nephrotic Syndrome  Daisuke Komukai, 
Mamiko Takayasu, Ashio Yoshimura.  Div. of Nephrology, Showa University 
Fujigaoka Hospital, Yokohama, Japan.


Steroid-responsiveness (SR) decides a future clinical course of patients with minimal 
change nephritic syndrome (MCNS). However, conclusive factors associated with SR 
have not been clarified. In the present study, we studied factors affecting SR in adult 
MCNS. 51 patients with MCNS, all have been diagnosed by kidney biopsy, were studied 
retrospectively. There were 32 male and 19 female patients, with a mean age of 43.2 years 
(median 41, range: 16-76). The mean follow-up period was 43.2±43.7 months (median 
27, range:0-241). Mean proteinuria was 7.3g/24hr and mean serum albumin was 2.0g/dl 
at onset. Microhematuria, that was defined as more than +1 for occult blood reaction by 
testpaper with more than 5 red blood cell/high power fields in urinary sediment, was found 
in 25 patients (49.0%) at onset. Decrease in renal function (eGFR <60ml/min/1.73m2) 
was shown in 22 cases(43.1%) at onset. All patients were treated with glucocorticoid (15 
to 60mg/day of predonisolone, mean 0.72mg/kg/day) and 27 patients (56.2%) received 
500mg of methylprednisolone intravenously for 3 days followed by oral predonisolone. 
Complete remission (CR), defined as a less than 0.3g/day of urine protein excretion, was 
achieved 56.4% of patients at 2 weeks after the start of steroid treatment, 69.2% at 4 weeks, 
82.1% at 8 weeks and 89.7% at 16 weeks. Furthermore, we studied a relationship between 
duration for CR and microhematuria in the first 16 weeks after the start of treatment with 
glucocoricoid. Analysis of time to CR was performed by life-table analysis using the 
method of Kaplan and Meier. Median Time to CR was significant longer in patients with 
microhematuria than those without it (25 days vs 10 days; P<0.01).


In conclusion, microhematuria at onset is closely associated with subsequent SR and 
is a useful marker affecting clinical course of MCNS.
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Cyclosporine Dependency in Children with Frequently Relapsing Nephrotic 
Syndrome  Kenji Ishikura, Norishige Yoshikawa, Shinzaburo Hattori, Satoshi 
Sasaki, Kazumoto Iijima, Koichi Nakanishi, Takeshi Matsuyama, Nahoko Yata, 
Takashi Ando, Masataka Honda.  Japanese Study Group of Renal Disease in 
Children.


We previously showed that 2-year treatment with microemulsified cyclosporine was 
safe and effective for children with frequently relapsing nephrotic syndrome (FRNS) in a 
prospective, multicenter trial (PO1975 in ASN 2008). This prospective follow-up trial was 
conducted to investigate cyclosporine dependency after discontinuing cyclosporine.


Participants of the previous trial were prospectively followed for 2 years; after 2-year 
treatment with microemulsified cyclosporine (trough control), the dose was tapered, and the 
drug was discontinued within 3 months. Patients in whom FRNS developed during 2-year 
treatment were excluded. Relapses and the development of FRNS during tapering were 
considered as events at discontinuation. The primary end point was relapse-free survival 
after the discontinuation of cyclosporine; the secondary end point was progression-free 
survival (time to the development of FRNS).


A total of 49 children (median age, 6.5 years) were followed. Twenty-four months 
after the discontinuation of cyclosporine, the relapse-free survival probability was 14.6%, 
and the progression-free survival probability was 44.4%. Then the participants were 
classified into 2 groups; Group A consisted of patients with no relapse during cyclosporine 
treatment (N=32), and Group B consisted of those with relapse (N=17). The probabilities 
of relapse-free and progression-free survival were significantly higher in Group A than in 
Group B (Figure).


In summary, although our protocol treatment is effective for children with FRNS, a 
significant proportion of the patients had cyclosporine dependency after its discontinuation, 
particularly among those with relapse during 2-year treatment. Such patients may require 
continued immunosuppressant therapy.


Disclosure of Financial Relationships: nothing to disclose
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Administration of Daily Corticosteroids Prevents Infection Associated 
Relapses in Frequently Relapsing Nephrotic Syndrome (FRNS)  Aditi Sinha, 
Ashima Gulati, Pankaj Hari, Arvind Bagga.  Pediatric Nephrology, All India 
Institute of Medical Sciences, New Delhi, India.


Objective Viral infections induce relapses of nephrotic syndrome, perhaps through 
production of cytokines, that cause proteinuria. We hypothesized that daily administration 
of steroids during infections might prevent relapses in FRNS.
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Methods Patients with FRNS were included at onset of therapy with prolonged 
alternate day (ad) prednisone (0.5-0.7 mg/kg) with/without levamisole. Following stratified 
randomization, patients in gr. I (Intervention) were advised to take the maintenance dose 
of prednisone daily for 7 d during infections. Patients in gr. II (Control) continued to 
receive ad treatment. Standard treatment was given for relapses. At 12-months, relapse 
rates & infection associated relapses (within 2-wk of illness) were compared using the 
intention to treat principle.


Results Fifty patients each were included in gr. I & II. The respective mean age at 
inclusion was 79 and 82 months; mean relapses in preceding 12 months were 3.4 and 3.5. 
Five patients were lost to follow up & 9 required alternative agents (cyclophosphamide 
5; mycophenolate & tacrolimus 2 each). Most (92%) infections were upper respiratory. 
Patients in gr. I showed significantly lower relapses (difference 0.9 episodes/pt/yr; 95% CI 
0.4-1.4) and infection-associated relapses (difference 0.7; 0.3-1.1).
Mean+SD (95% CI) Gr. I (Intervention) Gr. II (Control) P
Relapses/patient/yr 0.9+0.38 (0.7-1.2) 1.8+0.5 (1.4-2.2) <0.0001
Relapses/patient/yr 0.7+0.3 (0.6-1.1) 1.4+0.5 (1.2-1.9) <0.01
Prednisolone mg/kg/yr 120+32 (105-131) 138+22 (112-144) 0.3


One way ANOVA showed increasing number of relapses with infections, though 
this was more apparent in gr. II. Poisson regression showed that daily administration of 
prednisone during infections independently reduced relapse rates by 60% (rate ratio 0.4; 
0.3-0.6). One out of 6 patients receiving this intervention is likely to show infrequent 
relapses.


Conclusions Daily administration of maintenance doses of prednisone, during 
infections, significantly reduces relapse rates and proportion of children with FRNS.
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Tacrolimus Is an Effective Treatment of De Novo Minimal Change 
Glomerulonephritis in Adults  Christopher Lawrence, Thomas Cairns, H. 
Terence Cook, Adam McLean, Candice Roufosse, David Taube, Megan Griffith.  
West London Renal and Transplant Centre, Hammersmith Hospital, London, 
United Kingdom.


Standard treatment for minimal change disease [MCD] is high dose corticosteroids 
[CS] but patients [pts] can experience significant morbidity from treatment, have a high 
relapse rate and occasionally fail to respond. Newer agents such as Tacrolimus [Tac] may 
be effective, but there are few data in adults with de novo disease.


We report 38 pts [19f:19m] with biopsy proven de novo idiopathic MCD treated with CS 
and/or Tac. Mean age 45.7±18.5 yrs, mean follow up was 39.9±37.1 months. At diagnosis 
creatinine was 134.1±71.3µmol/L; albumin 17.5±6.3 g/dL; urinary Protein:Creatinine 
ratio [uPCR] 1008.7±621.9.


First line treatment was CS in 28 pts [Prednisone 1mg/kg/day, max 60 mg] and Tac 
in 8 pts [2mg bd adjusted to levels 4-8 ng/mL] when CS were contraindicated [obesity, 
poorly controlled diabetes, sepsis]. One pt refused CS and received Cyclophosphamide 
[CYP] and 1 pt achieved remission before treatment.


Complete remission [CR] was defined by serum albumin >34g/dL and uPCR<50 
units. Twenty-nine out of 38 pts [76%] achieved CR without change in therapy [22 CS: 
5FK: 1CYP: 1none]. Five pts in the CS group had Tac added for poor response prior to 
achieving CR. In the Tac group 1 pt discontinued Tac [intolerance] and received CS before 
achieving CR. Time to CR was 2.4±2.9 months [2.3±2.9 for CS and 3.0±3.4 months for 
Tac; p=ns].


Two out of 38 [5%] pts [1CS: 1Tac] achieved partial remission [PR]. The CS pt has 
had Tac added recently. The Tac pt was non adherent and had CS added with subsequent 
CR. One patient was non adherent with Tac and subsequently lost to follow up. Fifteen 
of 36 pts [13/28 (46%) CS: 2/6 (33%) Tac: 0/1 CYP: 0/1 none] relapsed 8.1±5.7 months 
after achieving CR [8 pts during CS weaning, 5 off CS, 1 off Tac and 1 having converted 
from Tac to CS].


Pts on CS experienced 8 episodes of sepsis, 3 venous thromboses and 5 pts were 
cushingoid. Pts on Tac had 1 episode of sepsis.


These unique data suggest that Tac is effective at inducing a sustained and rapid 
remission in de novo MCD with fewer adverse effects than CS and are a prelude to a 
randomised controlled trial.
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Effective Treatment of Combined Rituximab and Mycophenolate in 
Children and Adolescents with Refractory Nephrotic Syndrome  Wacharee 
Seeherunvong, Carolyn L. Abitbol, Jayanthi Chandar, Michael Freundlich, 
Gaston Zilleruelo.  Division of Pediatric Nephrology, University of Miami, 
Miami, FL.


OBJECTIVES: To evaluate the efficacy of Rituximab and mycophenolate (MMF) 
in achieving remission for children and adolescents with refractory idiopathic nephrotic 
syndrome (INS).


METHODS: Retrospective analysis of all patients with refractory INS who received 
Rituximab as a rescue therapy was performed. All patients had frequent relapses or 
persistent nephrotic syndrome despite multiple attempts with immunosuppressants including 
prednisone, alkylating agents, calcineurin inhibitors, pulse solumedrol, and MMF. All 
patients received angiotensin receptor blockers and/or angiotensin converting enzyme 
inhibitors. All had experienced severe complications including prior episodes of acute renal 
failure, morbid obesity. Rituximab was given as 4 weekly infusions of 375 mg/m2, except 
the first one was half dose. All patients and/or parents were given consent for treatment. 
MMF was maintained at average doses of 600 mg/m2.


RESULTS: Seven patients (4 male) aged 11.3+5.9 years old were included in the study. 
Age at diagnosis was 3.8+2.6 years. Four were steroid dependent and 3 were steroid resistant. 
Two had FSGS, 3 had focal mesangial proliferation, and 1 had minimal change. Five (71%) 
achieved remission with resolution of heavy proteinuria. One (14%) had partial remission 
with resolution of edema and improved proteinuria. The only one who developed relapse 
after Rituximab was found not adherance to MMF. Urine protein to creatinine rato (Up/cr) 
was significantly improved from basline of 8.1±14 to 3.4±3 (p<0.05). Those with responders 
had Up/cr of 0.2±0.2. Proteinuria resolved to normal levels within 1 to 4 months. Complete 
B cell depletion occurred within 1 week of induction in all excepted 2 patients with FSGS 
who had delayed in response. All responders had improved serum immunoglobulin G. No 
serious adverse effect was observed during treatment. CONCLUSIONS: Children with 
refractory idiopathic nephrotic syndrome may benefit the combined Rituximab and MMF 
therapy. Future randomized controlled trial may clarify the role of B cell depletion in the 
management of these patients.
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Efficacy of Rituximab in Steroid Dependent and Steroid Resistant Nephrotic 
Syndrome in Children and Young Adults  Shazia Adalat,1 Judy Taylor,1 
Chris Reid,1 Caroline Booth,1 Mignon McCullough,1 Simon Waller,1 Moin 
Saleem,2 Sue Rigden,1 Manish Sinha,1 Ania Koziell.1  1Paediatric Nephrology, 
Evelina Children’s Hospital, London, United Kingdom; 2Academic Renal Unit, 
Southmead Hospital, Bristol, United Kingdom.


Objectives. To explore the efficacy of rituximab in childhood steroid dependent 
and steroid resistant nephrotic syndrome and its relationship with CD20 B lymphocyte 
depletion.


Background. Rituximab, a CD20 specific B lymphocyte depleting antibody may induce 
remission of minimal change disease (MCND) and focal segmental glomerulosclerosis 
(FSGS). We tested the hypothesis that this indicated a pathogenic role for B lymphocytes 
by studying 20 cases of idiopathic NS in children and young adults pre- and post rituximab 
for 36 months. Further immunological investigations were performed to acquire clues as 
to the mechanism of action.


Methods. 20 cases, 4 female and 16 male were treated with rituximab. 10 were steroid 
resistant and 10 steroid dependent. Histological diagnoses were MCND 9; FSGS 10, C1q 
nephropathy 1. The number of courses of rituximab/patient was 1-4. Median duration of 
therapy prior to rituximab was 9 months (range 1-156 months). Cases were examined for 
clinical response and immunological alterations.


Results. 16/20 cases responded to the first course of rituximab in 2 to 4 weeks. 3 
non-responders had advanced disease, 1 did not deplete B cells. No significant adverse 
side effects were noted. Nephrotic remission was directly correlated with CD20 B cell 
depletion and relapse with CD20 recovery. 90% of cases required re-treatment after 6 – 9 
months. Re-emergence of steroid and/or calcineurin inhibitor sensitivity was observed. 
No reduction in efficacy of rituximab occurred on repeat dosing or alteration in measured 
clinical immunological parameters were detected.


Conclusions. Rituximab is safe and efficacious in childhood NS. Our data indicates an 
integral role for B lymphocytes in this disease, but that the response is likely to be more 
complex than simply depletion of peripheral B lymphocyte subsets.
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Rituximab in Steroid Sensitive Nephrotic Syndrome  Anne-Laure Sellier-
Leclerc, Veronique Baudouin, Marie-Alice Macher, Chantal Loirat, Georges 
Deschenes.  Pediatric Nephrology, APHP Robert Debré, Paris, France.


Most children with nephrotic syndrome respond to steroids, but a significant number 
develop steroid dependency. Although many immunosuppressive agents were proved 
effective, some severe cases remain difficult to treat and need multidrug therapy.


Twenty nine children suffering from steroid sensitive nephrotic syndrome were treated 
with rituximab (RTX) for steroid dependency. The duration of the disease before RTX 
ranged from 0.7 to 17.5 years (mean 10.3). All patients had been treated with cyclosporine 
(N = 21) or tacrolimus (n = 8) for 0.5 to 15.8 years (mean 8.3).


Following the first cure of RTX, all patients had undetectable B cell count. The duration 
of complete B depletion following this first cure ranged from 3.0 to 15.3 months with a 
mean of 7.8 months.


During the first 15th months of depletion, a first group of 10 patients experienced a 
relapse of nephrotic syndrome: 8 simultaneously to the recurrence of circulating B cells 
and 1 while the B cell count was below 5/mm3. B-cells depletion was easly obtained with 
additional reinjections of RTX in 7 patients. A second group of 19 patients had sustained 
remission: 18 with complete B cell depletion, either after the first cure of RTX (n=4) or 
after additional re-injections (n=14) and 1 had sustained remission 13.7 months after the 
recurrence of circulating B cells.


At last follow-up, 15 patients were depleted for more than 15 months. One experienced a 
relapse simultaneously to the recurrence of circulating B cells and 14 had sustained remission 
either with complete B cell depletion (n = 7) or after the recurrence of circulating B cells 
(n=7; mean duration of 5.8 months; range 0.4-10.2). Prednisone therapy have been stopped 
in 23/29 patients, mycophenolate in 20/25, cyclosporine or tacrolimus in 21/24.


In conclusion, RTX and B cell depletion allow to sustain remission in steroid sensitive 
nephrotic syndrome despite the decrease and the withdrawal of immunosuppressive and 
steroid therapy. Long lasting B cell depletion leads to protracted remission in patients with 
steroid and multidrug dependency, even after the withdrawal of RTX and the subsequent 
normalization of B cell count in the blood.
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Efficacy of Rituximab in Difficult Steroid Resistant & Dependent Nephrotic 
Syndrome  Arvind Bagga,1 Aditi Sinha,1 Ashima Gulati,1 Pankaj Hari,1 Stanley 
C. Jordan,2 Asha Moudgil.3  1Pediatric Nephrology, All India Institute of Medical 
Sciences, New Delhi, India; 2Transplantation and Transplant Immunology, 
Cedars-Sinai Medical Center, Los Angeles, CA; 3Nephrology, Children National 
Medical Center, Washington, DC.


Objective Efficacy of rituximab in inducing & maintaining remission in difficult steroid 
resistant (SRNS) & steroid dependent nephrotic syndrome (SDNS).


Methods Data on patients with SRNS or SDNS, treated with rituximab (2006-08) and 
with minimum 6-months’ follow-up is presented. 4 doses of rituximab (375 mg/m2 IV 
weekly) were given in SRNS & 2 doses in SDNS. Subsequently, prednisone, calcineurin 
inhibitors (CNI) & ACE inhibitors were tapered.


Results
SRNS. 20 of 25 patients completed 6 months follow-up. Histology showed minimal 


change disease (MCD) & focal segmental glomerulosclerosis (FSGS) in 10 each. None 
had mutations in NPHS1 & NPHS2 genes. The mean (range) age at onset was 3 (1-8) & at 
rituximab therapy 10 (2-17) yr. All had failed to respond to cyclophosphamide, IV steroids 
& CNI or had features of CNI toxicity (n=10). 4 wk after last dose, 8 and 4 patients showed 
complete (CR) and partial remission (PR) respectively. At last follow-up, 4 and 1 were 
in CR and PR respectively, while 7 relapsed (8-14 months after the last dose). 3 received 
repeat courses of rituximab. No response to rituximab was seen in 8 patients (2 MCD, 6 
FSGS); of these 6 showed impaired GFR on follow up.


SDNS. 14 of 25 patients with SDNS (10 MCD, 2 FSGS, 2 not biopsied) completed 6 
months follow-up. The age at onset was 2.5 (1-5), and at rituximab therapy 12 (8-18) yr. 
All had previously received levamisole, cyclophosphamide, mycophenolate mofetil and 
CNI; features of steroid and CNI toxicity were seen in 100 and 33% respectively. 4 weeks 
after two doses, 1 patient was in PR, while 13 had CR. Rituximab therapy resulted in a 
significant decrease in relapses and prednisone dose (P <0.01). Remission was sustained 
in 13/14 at 6 months and in 5/7 patients at 1-yr.


Conclusions Rituximab was effective in inducing remission in 60 and 100% patients 
with SRNS and SDNS respectively without major side effects. A longer follow-up is needed 
to assess durability of remission.
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The Role of Activated Protein C in Atherosclerosis in Type 2 Diabetic 
Nephropathy  Luandi Yao, Zhaohui Ni, Qin Wang, Minfang Zhang, Liou Cao, 
Shan Mou, Beili Shi, Huili Dai, Qingwei Wu, Ling Wang, Jiaqi Qian.  Renal 
Division, Renji Hospital, Shanghai Jiaotong University School of Medicine, 
Shanghai, China.


Instruction: Patients with diabetic nephropathy (DN) are at high risk of cardiovascular 
events. Recent studies have shown that decreased activated protein C(APC) generation is 
associated with atherosclerotic changes in type 2 diabetic patients. This study is aimed to find 
out the relationship between the degree of atherosclerosis as measured by the intima-media 
thickness (IMT) of carotid artery and APC generation in Type 2 diabetic nephropathy.


Methods: This is a prospective and single-center study. 41 type 2 diabetic nephropathy 
patients and 27 normal control subjects were participated. Plasma APC levels were tested 
by ELISA. The mean IMT of carotid artery was measured by ultrasonography.


Results: Of all the type 2 DN patients, 24 were male, with the mean age of 64.63±10.69. 
Plasma APC levels were significantly lower in type 2 DN patients than in control subjects 
(6693.3 ±1790.5 ng/ml vs 10389.0 ± 1801.9 ng/ml, P<0.01). Univariate analysis showed a 
significant and inverse correlation between plasma APC levels and mean IMT (r= -0.511, 
P=0.003), and multivariate regression analysis confirmed the independent correlation(β= 
-0.492, P=0.001). Moreover, urinary albumin excretion rate (UAER)(β= -0.719, P=0.011) 
and hemoglobin level (β=0.522, P=0.032) were independent risk factors of plasma APC 
reduction.


Conclusion: This study suggests that decreased APC generation is associated with 
vascular atherosclerotic changes in type 2 DN patients. APC may play an important role 
in the pathogenesis of atherosclerosis and contribute to the increased cardiac morbidity 
and mortality observed in DN patients.
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Aerobic Exercise in Obese Diabetic Patients with Chronic Kidney Disease: A 
Randomized, Controlled Feasibility Study  David J. Leehey, Irfan Moinuddin, 
Joseph P. Bast, Shahzad Qureshi, Christine S. Jelinek, Cheryl Cooper, Lonnie 
C. Edwards, Eileen G. Collins.  Medicine, Research, and Nutrition, VA Hines, 
Hines, IL.


Background: Patients with obesity, diabetes, and chronic kidney disease (CKD) 
are generally physically inactive, have a high mortality rate, and may benefit from an 
exercise program.


Methods: We performed a 24-week randomized controlled feasibility study comparing 
aerobic exercise plus optimal medical management to optimal medical management alone 
in patients with type 2 diabetes, obesity (BMI > 30 kg/m2), and stage 2-4 CKD (eGFR 15-90 
mL/min/1.73m2 with persistent proteinuria). Subjects randomized to exercise underwent 
thrice weekly aerobic training for 6 followed by 18 weeks of supervised home exercise. 
The primary outcome variable was change in proteinuria.


Results: Seven subjects randomized to exercise and 4 control subjects completed the 
study. Exercise training resulted in a significant improvement in exercise duration during 
treadmill testing at 6 weeks, which persisted until 24 weeks. This was accompanied by 
significant decreases in oxygen consumption during exercise, resting systolic blood pressure, 
and 24-hour proteinuria at 24 weeks. Exercise did not alter GFR, hemoglobin, glycated 
hemoglobin, serum lipids, or C-reactive protein at either 6 weeks or 24 weeks. Caloric 
intake and body weight and composition also did not change with exercise training. No 
changes were seen in the control group.


Conclusion: Exercise training in obese diabetic patients with CKD is feasible and 
results in a demonstrable training effect (increased exercise duration and decreased oxygen 
consumption during exercise) as well as decreased resting blood pressure. Moreover, it 
may decrease proteinuria and thus have a renoprotective effect. A larger-scale randomized 
controlled trial to determine the effects of exercise on renal functions, cardiovascular fitness, 
inflammation, and oxidative stress in diabetic patients with CKD is needed.
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Glycated Albumin (GA) as an Index of Glycemic Control in Diabetic 
Hemodialysis (HD) Patients  Hyeong Cheon Park,1 Hye Rim An,1 Jung 
Min Roh,1 Yong Kyu Lee,1 Jwa Kyung Kim,1 Woo Il Park,1 So Rae Choi,1 
Jung Eun Lee,1 Sung Jin Moon,1 Jong Suk Park,1 Jeong Ho Kim,2 Sung Kyu 
Ha,1 Hyung-Jong Kim,3 So Young Lee,3 Dong Ho Yang.3  1Internal Medicine, 
Yonsei University College of Medicine Gangnam Severance Hospital, Seoul, 
Korea; 2Laboratory Medicine, Yonsei University College of Medicine Gangnam 
Severance Hospital, Seoul, Korea; 3Department of Internal Medicine, College 
of Medicine, Cha University, Bundang, Korea.


Role of hemoglobin A1C (HbA1C) as a glycemic index in HD patients has recently 
been questioned. Shortened erythrocyte life span in uremia and wide use of erythropoiesis 
stimulating agents (ESA) may falsely reduce HbA1C. GA, which is not affected by these 
limitations, has been reported to accurately reflect glycemic control in diabetic HD patients. 
We attempted to validate the significance of GA as a glycemic index in diabetic HD 
patients. Demographic and various glycemic parameters were simultaneously assessed in 
clinically stable diabetic HD patients (n=137) and compared with diabetes without renal 
disease (n=82, controls). HbA1C levels were significantly lower (7.3±1.3% vs 7.7±1.2%, 
p=0.016) when compared to simultaneous fasting glucose (FG, 165±62 vs 148±43, 
P=0.03), GA (28.3±9.4 % vs 23.1±6.2 %, p<0.001) and GA/HbA1C ratio (3.88±0.97 vs 
2.99±0.66, p<0.001) between HD patients and controls, respectively. Slope of regression 
line between HbA1C and GA or FG was more shallow (0.587 vs. 0.603, and 0.648 vs. 0.233, 
p<0.001, respectively), whereas, no significant difference was observed between GA and 
FG. HbA1C was positively associated with hemoglobin, whereas GA was not significantly 
affected by hemoglobin, weekly ESA dose or serum albumin. Multiple regression analysis 
demonstrated that hemoglobin in addition to FG was associated with HbA1C and FG and body 
mass index were associated with GA in diabetic HD patients. Furthermore, categorization 
of glycemic control using HbA1C led to assume good glycemic control in a significantly 
higher proportion of patients than those assessed by GA. Our results suggest that HbA1C 
may underestimate glycemic control while GA more accurately reflects glycemic control 
in diabetic HD patients.
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CD36 mRNA and Protein Are Increased in Monocytes of Patients with 
Type 2 Diabetes: Association with Biomarkers of Inflammation and Inverse 
Relationship to Adiponectin  Yijuan Sun,1 Eduardo Alas,1 Karen S. Servilla,1 
Robert A. Orlando,2 Philip G. Zager.1  1Medicine, University of New Mexico 
Health Sciences Center, Albuquerque, NM; 2Biochemistry and Molecular 
Biology, University of New Mexico Health Sciences Center, Albuquerque, 
NM.


OBJECTIVE: We studied a multiethnic population sample consisting of Caucasians, 
Hispanics and Native Americans to determine if expression of peripheral blood mononuclear 
cell (PBMC) CD36, a scavenger receptor and fatty acid translocase, is up-regulated in 
patients with type 2 diabetes and if CD36 expression is a biomarker for inflammation, an 
important risk factor for cardiovascular disease (CVD).


RESEARCH DESIGN AND METHODS: We recruited patients with type 2 diabetes 
(n=33) and non-diabetic normal controls (n=27). Fasting peripheral venous blood sample 
was drawn for a metabolic panel, high sensitivity IL-6 (hsIL-6), high sensitivity CRP 
(hsCRP), adiponectin, and PBMC isolation. PBMC CD36 and peroxisome proliferator 
activator receptor gamma (PPARγ) mRNA and CD36 protein levels were measured using 
quantitattive RT-polymerase chain reaction and Western blot.


RESULT: PBMC CD36 mRNA and protein levels were 1.68- and 1.88-fold higher 
in type 2 diabetes vs controls, respectively. PBMC CD36 protein levels were directly 
associated with PBMC CD36 and PPARγ mRNA levels, plasma hsCRP and hsIL-6, and 
inversely associated with plasma adiponectin in both groups, and directly associated with 
hemoglobin A1C in type 2 diabetes. Fasting plasma glucose and hsIL-6 levels were significant 
predictors of PBMC CD36 protein levels.


CONCLUSION: Both PBMC CD36 mRNA and protein were increased in type 2 
diabetes. The direct correlation of Hemoglobin A1C with CD36 mRNA and the even 
tighter correlation with CD36 protein suggest that both transcriptional and translational 
mechanisms are involved in the up-regulation of CD36 in type 2 diabetes. CD36 expression 
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is a biomarker for inflammation in type 2 diabetes and may be a useful new tool in CVD 
risk stratification.
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Long Term Renal Outcomes in a Cohort of Manitoba Children and 
Adolescents with Type 2 Diabetes  Allison Dart,1 Patricia J. Martens,2 Claudio 
Rigatto,3 Marni D. Brownell,2 Heather J. Dean,1 Elizabeth A. Sellers.1  1Pediatrics 
and Child Health, University of Manitoba, Winnipeg, MB, Canada; 2Community 
Health Sciences, ; 3Internal Medicine, .


Type 2 diabetes (T2DM) is a new disease in youth (<18 yrs) and renal outcome data is 
scant. Purpose: To evaluate a) risk of diabetic nephropathy (DN) and CKD b) survival c) 
risk factors for poor outcomes in youth with T2DM (n=342) vs. type 1 diabetes (T1DM) 
(n=1011) vs. controls (noDM) (n=1710). Methods: All incident youth with diabetes in 
Manitoba from Jan.1986-2009 were included. They were anonymously linked to healthcare 
records housed at the Manitoba Centre for Health Policy. Renal outcomes were evaluated 
using ICD codes. Results: Incident youth with T2DM had a mean age of 13.5±2.2yrs 
vs. 8.9±4.3yrs in the T1DM group(p<0.0001). They were more likely to be female 
(62.2vs46.8%;p<0.0001), with higher BMI z-scores (1.9 ± 0.7/0.4 ± 1.0;p<0.001), low 
SES (59.1vs11.4%;p<0.0001), and microalbuminuria (27.1vs13.5%;p=0.0008). There was 
no difference in baseline hypertension. T2vs.T1DM: In a multivariate Cox proportional-
hazards model, youth with T2DM had a ↑ risk of DN (HR2.29, 95%CI 1.05-5.00) and CKD 
(HR4.03, 95%CI 1.64-9.95) vs. T1DM. Risk factors for DN were ace inhibitor (ACEI) or 
angiotensin receptor blocker (ARB) use (HR8.58, 95%CI 4.14-17.7), albuminuria < 18 yrs 
of age (HR3.17, 95%CI 1.54-6.54), and diagnosis <yr 2000 (HR2.69, 95%CI 1.10-6.60). 
Similarly, ACEI/ARB use (HR15.82, 95%CI 5.29-47.27) and albuminuria (HR3.88, 95% 
CI 1.50-10.0) were associated with a ↑ risk of CKD. T2vs. noDM: Compared to controls 
(age, sex and postal code matched), those with T2DM had a ↑ risk of nephropathy (HR16.13, 
95%CI 7.66-33.99), CKD (HR22.83, 95%CI 8.68-60.1) and dialysis (HR39.10, 95%CI 
4.89-312.69). Survival: Survival at 10 yrs was 91.4% (T2DM) vs. 99.5% (T1DM) vs. 
100% (noDM). Renal survival was 100% at 10 yrs in the DM groups and 99.9% in the no 
DM group. It ↓ to 92.0% at 15 yrs and 55.0% at 20 yrs in the T2DM group but remained 
stable in the others. Conclusions: Children with youth onset T2DM are at high risk of 
DN, CKD, dialysis and death. Albuminuria <18 yrs and ACEI/ARB use are associated with 
poor outcomes in early adulthood.
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Urinary Adiponectin Excretion Rises with Increasing Albuminuria in 
Type 1 Diabetic Patients  Peter Rossing,1 Anders Jorsal,1 Maria Lajer,1 Georg 
Hess,2 Dietmar Zdunek,2 Lise Tarnow.1  1Steno Diabetes Center, Gentofte, 
Denmark; 2Product Management & Scientific Affairs Cardiac & Anemia, Roche 
Diagnostics, Rotkreuz, Switzerland.


Background and aim: Adiponectin has been related to the metabolic syndrome and 
atherosclerosis, and elevated serum adiponectin has been related to increased mortality and 
development renal failure in type 1 diabetes. Recently adiponectin was reported to regulate 
albuminuria and podocyte function in experimental diabetes, and urinary adiponectin was 
suggested to reflect early glomerular damage. In a cross-sectional study we studied the level 
of u-adiponectin in type 1 diabetic patients with different levels of albuminuria.


Materials and Methods: U-adiponectin (Roche ELISA) were analyzed in spot urines 
in three groups of Caucasians with type 1 diabetes from Steno Diabetes Center. 58 with 
normoalbuminuria (<30 mg albumin/24h). 43 with persistent microalbuminuria (30-300 
mg/24 h) and 44 with persistent macroalbuminuria (>300 mg/24h). Control group consisted 
of 56 healthy individuals.


Results: U-adiponectin increased with increasing levels of albuminuria. We found 
u-adiponectin median (InterQuartile range): normoalbuminuria 0.38 (0.14-1.31) µg/g 
creatinine, microalbuminuria 1.12 (0.20-2.68), macroalbuminuria 9.20 (1.10 – 23.35), 
controls 0.094 (0.055-0.24). U-adiponectin (log transformed) was significantly different 
between all groups (p<0.01). U-adiponectin was unrelated to sex, age, cholesterol diastolic 
BP and BMI. Increasing levels of u-adiponectin were weakly associated with increasing 
systolic BP, and HemoglobinA1c, (R2<0.1 p<0.05 for both) and stronger related to increasing 
albuminuria (R2=0.57, p<0.001) and decreasing eGFR (R2=0.26 p<0.001). The relationship 
between albuminuria and u-adiponectin was significant in all albuminuria groups, and 
independent of eGFR, BMI, SBP and HemoglobinA1c).


Conclusions:In type 1 diabetes urinary adiponectin excretion rises with increasing 
levels of albuminuria. This is in accordance with the hypothesis that loss of adiponectin 
causes podocyte damage. Alternatively increased serum adiponectin and glomerular damage 
causes increased loss of u-adiponectin.
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The Multipharmacologic Treatment Including RAS Inhibitor Therapy 
Slows the Progression of Renal Dysfunction Even in Patients with Diabetic 
Nephropathy at CKD Stage 3-5  Kazuhisa Miyashita, Katsunori Saito, Rie 
Furutera, Yoshitaka Ishibashi, Atsuo Goto.  Internal Medicine, Japanese Red 
Cross Medical Center, Tokyo, Japan.


A recent Remission Clinics experience suggests that diabetic nephropthy (DN) is 
associated with a less effective reduction in proteinuria and a faster GFR decline despite 
intensified and multipharmacologic treatment including RAS inhibitor therapy. We 
examined the effect of intensified therapy with combinations of antihypertensive agents 
(ARB, ACE inhibitor, loop diuretics, Ca channel blocker, aldosterone blocker, thiazide 
diuretics, b blocker and a blocker in this order) on blood pressure (BP), proteinuria and 
the rate of estimated GFR decline (DeGFR) in 24 DN patients at CKD stage 3-5 (M18/
F6, 62.3+8.7 <SD> years old, eGFR 23.2+11.5ml/min/1.73m2). They were referred from 
nonnephrologists under conventional treatment for 21.2±11.5 months. The medications 
were titrated and/or added on each visit to the target BP<130/80 and proteinuria<1g/gCr. 
DeGFR was assessed from the regression coefficient of the regression of eGFR on time. 
After 22+11.8 months on multidrug treatment, BP and proteinuria were decreased from 
160/83 to 139/75 mmHg and from 5.5 ±3.1 to 2.7±1.5 g/gCr, respectively, along with the 
increased number of antihypertensive agents from 2.8±1.5 to 4.9±1.3. The monthly DeGFR 
was lowered from -1.014±0.74 to -0.269±0.23 ml/min/1.73m2/month by 70% (P<0.0001). 
The reduction in proteinuria with the multipharmacologic treatment, but not BP reduction, 
was the independent determinant of DeGFR after treatment (b=0.52, P<0.01) by multivariate 
linear regression analysis. The age was a predictor of the inhibition of DeGFR during the 
multipharmacologic treatment vs. conventional treatment (b=-0.52, P<0.05). Our findings 
suggest that multidrug treatment titrated to urinary protein can slow the rate of loss of renal 
function even in advanced stage of DN. The renoprotective action of multidrug treatment 
may be more beneficial in younger patients.
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Relationship between Cytokine Gene Polymorphisms and Renal Injury in 
Diabetic Nephropathy  Juan F. Navarro,1 Carmen Mora,2 Mercedes Muros,3 
Haridian Herrera,2 Antonio Rivero,1 Javier García.1  1Nephrology, University 
Hospital NS Candelaria, S/C Tenerife, Spain; 2Research Unit, University 
Hospital NS Candelaria, S/C Tenerife, Spain; 3Clinical Biochemistry, University 
Hospital NS Candelaria, S/C Tenerife, Spain.


It is now recognized that inflammation is a pathogenic factor in diabetic nephropathy 
(DN), with increased renal expression of pro-inflammatory cytokines (including tumor 
necrosis factor-a (TNFα) and interlukin-6 (IL-6)) and elevated serum and urinary 
concentrations of these cytokines, which are independent determinants of renal injury. 
Genetic variability influence cytokine expression and synthesis, and therefore, it can be 
relevant factors for DN. The aim of our study was to analyze the relationship between 
common cytokine gene polymorphisms and urinary albumin excretion (UAE) in DN.


One-hundred and twenty-three type 2 diabetic patients were included in the study. The 
polymorphisms that were studied included -308 G>A (TNFα), -174 G>C (IL-6), and -1082 
G>A (IL-10). High- or low-producer phenotypes were assigned to TNFα, IL-6 and IL-10 
genotypes as follows: TNFα, high-producer (A/A and G/A) and low-producer (G/G); IL-
6, high-producer (G/G and G/C) and low-producer (C/C); and IL-10, high-producer (G/G 
and G/A), and low-producer (A/A).


UAE was significantly higher in patients with the high-producer TNFα genotype 
(1.8±1.5 vs 1.1±0.8 g/day, p<0.001) and the IL-10 low-producer genotype (1.7±1.4 vs 
1.1±0.7 g/day, p<0.01). There were no differences concerning IL-6 genotypes. Combination 
of TNFα and IL-10 genotypes showed a significant interrelationship regarding UAE. Thus, 
patients with the high-producer TNFα and the low-producer IL-10 genotype showed the 
highest UAE (2.3±1.8 g/day), which was significantly higher respect to patients with the 
other genotype combinations. On the contrary, patients with the low-producer TNFα and 
the high-producer IL-10 genotype showed the lowest albuminuria (1±0.6 g/day).


In conclusion, polymorphisms of pro- and anti-inflammatory cytokine genes influence 
UAE in type 2 diabetic patients, with the combination of a high-producer TNFα and a low-
producer IL-10 genotypes showing the most severe renal injury in terms of UAE.
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Innate Immunity and Inflammation in Diabetic Nephropathy  Juan F. 
Navarro,1 Carmen Mora,2 Mercedes Muros,3 Haridian Herrera,2 Antonio Rivero,1 
Javier García.1  1Nephrology, University Hospital NS de Candelaria, S/C de 
Tenerife, Spain; 2Research Unit, University Hospital NS de Candelaria, S/C de 
Tenerife, Spain; 3Clinical Biochemistry, University Hospital NS de Candelaria, 
S/C de Tenerife, Spain.


Mannose binding lectin (MBL), a component of the innate immune system, is 
recognized to have a role in processes as diverse as complement activation, recognition of 
altered self-structures, apoptotic cell clearance, and modulation of inflammation. High MBL 
serum levels have been associated with inflammatory diseases. Since innate immunity and 
chronic low grade inflammation are factors involved in the pathogenesis of diabetes and 
diabetic nephropathy (DN), the aim of the present study was to analyze the relationship 
between MBL and urinary albumin excretion (UAE) in DN.
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One-hundred and twelve type 2 diabetic patients with normal renal function (19 with 
normal UAE, 42 with microalbuminuria and 52 with macroalbuminuria) were included 
in the study. When patients were stratified according their MBL serum levels, subjects 
with MBL in the highest tertile had a higher UAE vs first (p<0.001) and second tertile 
(p<0.01), as well as a higher serum concentration of C-reactive protein (CRP) and tumor 
necrosis factor-α (TNFα), and a higher urinary excretion of this cytokine. UAE was directly 
correlated with HbA1c, duration of diabetes, systolic blood pressure, urinary TNFα, and 
serum levels of CRP and MBL. Partial correlation analysis showed that urinary TNFα (r 
= 0.41, p<0.0001), but not serum MBL, remained associated with UAE. Finally, forward 
stepwise multiple regression analysis was performed with 2 models. The first model showed 
that urinary TNFα (p<0.0001) and duration of diabetes (p=0.01) were independent predictors 
of UAE. The second model showed that serum MBL (p<0.0001) and UAE (p<0.0001) were 
independent predictors of urinary TNFα excretion.


In conclusion, urinary TNFα concentration is an independent predictor of UAE, whereas 
serum MBL and UAE are independent determinants of urinary TNFα excretion. These 
results support the role of innate immunity in the development of intrarenal inflammation (as 
determined by increased urinary TNFα excretion), and subsequent renal injury in DN.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Baseline Renal Function on the Efficacy and Safety of Aliskiren 
Added to Losartan in Patients with Type 2 Diabetes and Nephropathy  Hans-
Henrik Parving,1 Frederik Persson,2 Julia B. Lewis,3 Edmund J. Lewis,4 Norman 
K. Hollenberg.5  1Dept. of Medical Endocrinology, Rigshospitalet, Copenhagen, 
and the Faculty of Health Sciences, Aarhus University, Aarhus, Denmark; 2Steno 
Diabetes Center, Gentofte, Denmark; 3Vanderbilt University School of Medicine, 
Nashville, TN; 4Rush University Medical Center, Chicago, IL; 5Brigham and 
Women’s Hospital and Harvard Medical School, Boston, MA.


Patients with low GFR are at high risk of renal disease progression and adverse events. 
This post hoc analysis assessed efficacy and safety of aliskiren (ALI) or placebo (PBO) added 
to losartan (LOS) according to baseline renal function (eGFR, MDRD equation; >20–<60, 
≥60–<90 and ≥90 mL/min/1.73 m2) in the Aliskiren in the EValuation of PrOteinuria In 
Diabetes (AVOID) study.


In AVOID, 599 patients aged 18–85 years with hypertension and diabetic nephropathy 
received 6 months’ ALI (150 mg daily force titrated to 300 mg after 3 months) or PBO 
added to LOS 100 mg daily and optimal antihypertensive therapy. Baseline characteristics 
were similar between treatment arms in all eGFR subgroups. The antiproteinuric effects of 
ALI were consistent across eGFR subgroups (19%, 22% and 18% reduction, respectively). 
Overall, eGFR declined by 2.4 mL/min/1.73m2 with ALI but by 3.8 mL/min/1.73 m2 with 
PBO (p=0.07 vs. ALI). In the eGFR <60 subgroup, baseline serum creatinine levels were 
equal (ALI 129.3 µmol/L vs. PBO 133.9 µmol/L) but renal dysfunction, prespecified as 
a post randomization serum creatinine level >176.8 µmol/L (2.0 mg/dL), occurred more 
frequently in PBO vs. ALI (29.2% vs. 13.6%, p=0.032). Serum potassium elevations 
>5.5 mmol/L on a single measurement were more frequent with ALI (22.5% vs. 13.6%, 
p=0.07) in stage 3, while the occurrence was equal in the two other groups. Adverse event 
rates were highest in the stage 3 subgroup with no differences between treatments in each 
subgroup.


ALI added to LOS preserved renal function, reduced renal dysfunction and UACR 
vs. add-on PBO and was well tolerated, except for transient hyperkalemia in stage 3, 
independent of baseline renal function in patients with type 2 diabetes, hypertension and 
nephropathy.


Disclosure of Financial Relationships: grant/research support: Novartis 
Pharmaceuticals Corporation, AstraZeneca, Sanofi-Aventis; consultant: Novartis 
Pharmaceuticals Corporation, Merck; Pfizer, Sanofi-Aventis; ownership: Merck; 
NovoNordisk; other: Novartis Pharmaceuticals Corporation, Merck, Pfizer, Sanofi-
Aventis; other relationship: Lecture fees: Aliskiren is approved for the treatment of 
hypertension, but is not specifically indicated for the treatment of diabetic nephropathy.
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Vitamin D Levels, Microvascular Complications and Mortality in Type 
1 Diabetes  Christel Joergensen,1 Peter Hovind,1 Anne Schmedes,2 Hans-
Henrik Parving,3 Peter Rossing.1  1Steno Diabetes Center, Denmark; 2Dept. of 
Clinical Biochemistry, Lillebaelt Hospital, Vejle, Denmark; 3Dept. of Medical 
Endocrinology, University Hospital of Copenhagen, Denmark.


Objective To evaluate vitamin D as predictor of all cause mortality, progression 
from normoalbuminuria to micro- or macroalbuminuria and development in proliferative 
retinopathy in patients with type 1 diabetes. Methods Prospective observational follow-
up. An inception cohort of 277 patients followed from onset of type 1 diabetes diagnosed 
between 1979 and 1984. Plasma vitamin D, 25(OH)D3, levels were determined by high 
performance liquid chromatography/tandem mass spectrometry (LC-MS/MS) in 219 of 
the patients after approximately 3 years of onset of diabetes, before any of the patients 
developed microalbuminuria. Values below the 10% percentile (13.9 nmol/l) was considered 
severe vitamin D deficiency.


Results Median (range) vitamin D was 44.8 (1.7-161.7) nmol/l. Vitamin D level was 
not associated with age, sex, urinary albumin excretion rate (UAER) or blood pressure, 
but a weak negative association was found with HbA1c (R=0.15, p=0.03). During 29 
years follow up 44 patients (20%) died. All cause mortality was increased in patients with 
severe vitamin D deficiency (unadjusted hazard ratio [HR] 2.06 [95% CI 0.92-4.62]). The 
association persisted after adjustment for UAER and conventional cardiovascular risk factors 
(covariate adjusted [HR] 3.872, [95% CI 1.54-9.73], p=0.004). Of the 219 patients, 81 and 


27 progressed to micro- and macroalbuminuria and 34 developed proliferative retinopathy, 
respectively. Vitamin D deficiency at baseline did not predict development of microvascular 
complications in this relatively small study. Conclusion In patients with type 1 diabetes, 
severe vitamin D deficiency is an independent risk factor for all cause mortality, but not for 
microvascular complications. Whether vitamin D substitution in type 1 diabetic patients 
can improve the prognosis remains to be determined.
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Urinary Albumin Excretion, Insulin Sensitivity and Adiponectin Levels 
Following Bariatric Surgery  Sankar D. Navaneethan,1 Karen Kelly,2 
Firas Sabbagh,3 John P. Kirwan,2 Philip R. Schauer,3 Sangeeta R. Kashyap.3  
1Nephrology and Hypertension, Cleveland Clinic, Cleveland, OH; 2Pathobiology, 
Cleveland Clinic, Cleveland, OH; 3Bariatric and Metabolic Institute, Cleveland 
Clinic, Cleveland, OH.


Background: Albuminuria portends an increased risk for renal and cardiovascular 
disease in diabetes. We examined the effect of weight loss induced by two types of bariatric 
surgery on urinary albumin excretion in severely obese type 2 diabetic subjects.


Methods: 15 consecutive diabetic patients (BMI 47±9 kg/m2) undergoing either Roux-
en-Y gastric bypass (RYGB) (n=9), or gastric restrictive (GR) (n=6) surgery underwent 
determination of random urine albumin:creatinine ratio (UACR), adipokines and insulin 
sensitivity (using Matsuda Index) during a mixed meal tolerance test performed 2 weeks 
prior to and 6 months following surgery.


Results: Six-months after RYGB, there was a significant decrease in BMI (-4.74 ± 
-5.05 kg/m2), fasting glucose, total cholesterol and leptin levels. Insulin sensitivity, High 
Molecular Weight (HMW) adiponectin ([1296.63 ± 596.68 ng/ml, p=0.02]) increased 
significantly along with a significant reduction in UACR (median 36mg/g (7-94) vs 
27 mg/g (5.5-42.5), p=0.01). The reduction in UACR following RYGB was inversely 
correlated with insulin sensitivity (r=-0.74, p=0.02) and HMW adiponectin (r=-0.67, 
p=0.04). In contrast, despite reduction in BMI following GR, there was no significant 
improvement in insulin sensitivity, UACR and HMW adiponectin levels. In patients with 
pre-existing microalbuminuria there was a significant decrease in UACR [median 65mg/g 
(61-126) vs 39mg/g (27-56), p=0.04] with 4/7 patients regressing from microalbuminuria 
to normoalbuminuria. In patients with normoalbuminuria, there was no significant change 
in UACR was noted. Serum creatinine levels reduced markedly following both surgery 
types. However, no changes in serum cystatin C levels were noted.


Conclusion: RYGB in severely obese diabetic subjects is associated with reduction 
in albuminuria that is correlated to the improvement in insulin sensitivity and HMW 
adiponectin. Larger benefits were seen in patients with microalbuminuria. Further larger 
studies are warranted to confirm these findings.
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Analysis of the Association of TCF7L2 Polymorphism rs7903146 with 
Susceptibility to Diabetic Nephropathy on Type 2 Diabetic Patients  Maria 
Sara Goncalves,1 Paulo Fernandes,1 Joana Couceiro,2 Ana Coutinho,3 Ana 
Cortesão-Costa,1 Alice Fortes,1 Fernando Abreu,1 António Gomes da Costa,1 
Gabriel Miltenberger-Miltenyi.4  1Nefrologia e Transplantação Renal, Hospital 
de Santa Maria, Lisbon, Portugal; 2Oftalmologia, Hospital de Santa Maria, 
Lisbon, Portugal; 3Genomed Diagnósticos de Medicina Molecular, Lisbon, 
Portugal; 4Instituto de Medicina Molecular, Lisbon, Portugal.


Introduction: Genetic susceptibility plays an important role in the pathogenesis of 
diabetic nephropathy and type II diabetes. The rs7903146(C/T) polymorphism in the 
transcription factor 7-like 2 (TCF7L2) gene is described to be the most powerful single 
genetic variant influencing type 2 diabetes mellitus risk. The presence of the TCF7L2 
rs7903146 risk allele (“T allele”) increases the gene expression in beta cells, possibly 
impairing glucagon-like peptide-1-induced insulin secretion. Although there seems to 
be an association of this polymorphism with chronic kidney disease, its association with 
diabetic nephropathy remains a matter of discussion.


Aim: To investigate the involvement of the T allele of rs7903146 on the susceptibility 
to diabetic nephropathy in type 2 diabetic patients.


Methods: In this case-control study we evaluated 146 patients with type 2 diabetes 
mellitus (T2DM), with known duration>/=10 years (age:67±9.5ys; 50%males). 44 had 
diabetic nephropathy (DN) with overt albuminuria (albumin/creatinine ratio (ACR) 
>300mg/g) and 102 had no diabetic nephropathy (GFR>60mL/min, ACR <30mg/g). 
Analysis of the polymorphism was done using PCR and RFLP. A group of 72 age-matched 
healthy individuals was also evaluated for this polymorphism.


Results: The frequency of the T allele in T2DM patients was significantly higher than 
in the healthy control group (43,5%vs.33,3%; p=0,04; OR=1,54; 95%CI:1,02-2,34). Patients 
with DN had slighter higher frequency of the CT/TT genotypes than patients without DN 
(73% vs 67%) but this difference was not statistically significant.


Conclusions: Our preliminary results confirmed the risk association of the TCF7L2 
polymorphism with Diabetes mellitus, however we found no significant association with 
diabetic nephropathy.
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Progression of Retinopathy in Type 1 Diabetic Patients with Nephropathy: 
Impact of Glycemia Control as Measured by Glycohemoglobin A1c  Larry 
A. Weinrauch, Ray E. Gleason, Jennifer Sun, Matthew R. Weir, George Daley, 
Frank P. Kennedy, Robert H. Creech, Guenther H. Boden, John A. D’Elia.  
Multicenter Trial of Pulsatile Intravenous Insulin Therapy, Boston, MA.


Introduction: Glycohemoglobin (A1c) levels and variations have been associated with 
deterioration of renal/retinal function. In a trial to determine if activation of glucokinase 
by pulsatile insulin provided a renal benefit, we sought to determine if A1c control was 
also associated with changes in retinopathy (DR).


Methods: 65 nephropathy patients (pts) followed for 6-22 months underwent retinal 
photography, measurements of A1c and creatinine clearance in a multi center trial to 
determine if progression of retinal/renal dysfunction could be blunted by addition of pulsatile 
weekly insulin to standard insulin. Pts were divided by A1c (mean of ≥ 6 measurements 
per pt), and by variability (mean of standard deviations [xsd] of the means as well as by a 
mean coefficient of variation [xcv] per pt). DR change was graded by a central laboratory 
(U of Wisconsin).


Results: Total group mean achieved A1c was 6.78, mean standard deviation of A1c 
was 1.38, mean coefficient of variation of A1c was 25.6.


DR regression pts (n=2): A1c= 7.18 ± 0.01, xsd= 1.38 ± 1.43, xcv=19.26 ±19.91
DR stable pts (n=46): A1c= 6.88 ±1.41, xsd= 1.29 ± 1.09, xcv= 22.58 ± 26.35
DR progression (n=9): A1c= 6.13 ± 1.92, xsd= 1.84 ± 1.31, xcv= 42.51 ± 47.26
When groups were defined by DR progression, stability or regression, there was no 


difference with respect to pulsatile vs. standard insulin, ACEI use, creatinine, gender, age, 
age of onset of diabetes, or time of follow up.


Conclusion: In this pilot study change in retinal function was not associated with 
change in renal function or glycemia control (mean A1c and variability of A1c). Other 
specific glycated end products correlate with vascular toxicity. It is possible that use of such 
end products may be more helpful in future studies of microangiopathic progression. The 
absence of an effect of control of glycemia on retinal function in this study may confirm 
recent studies suggesting that A1c goals of less than 7% do not protect the eye or kidney 
when added to ACEI.


Disclosure of Financial Relationships: grant/research support: Advanced Diabetes 
Treatment Centers.
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Serum Cystatin C Changes in PYR-205/207 Clinical Trial of Pyridorin™ 
(Pyridoxamine Dihydrochloride) in Diabetic Nephropathy: Correlation 
with Serum Creatinine Changes  Raja G. Khalifah, Yan An, Ying Chen.  
NephroGenex, Inc., Princeton, NJ.


Pyridoxamine (PM) is an advanced glycation end product (AGE) inhibitor in clinical 
trials for treatment of diabetic nephropathy. It is believed to prevent the formation of 
advanced glycation end products (AGEs) by inhibiting the oxidative breakdown of glycated 
proteins and by scavenging reactive carbonyl and oxygen species. In a phase 2 double-
blind, placebo-controlled clinical trial (PYR-205/207), PM administered at 250 mg bid for 
6 months reduced the rate of increase of serum creatinine (SCr) compared to placebo in 
Type 1 and 2 diabetic patients with macroalbuminuria and elevated SCr. Since creatinine 
clearance depends on both GFR and tubular secretion, efforts were made to determine the 
mechanism of the observed effect of PM on SCr progression. We first established that PM 
was not chromogenic and did not interfere with the Jaffe assay. There were no immediate 
changes in creatinine clearance after the first dose of PM, suggesting the absence of effects 
of PM on tubular secretion of creatinine arising from competitive binding for cationic 
transporters. Lastly, we measured serum cystatin C levels during the 6 month treatment. 
This endogenous marker of GFR is known to be virtually devoid of tubular secretory effects. 
We report here that the rate of rise in cystatin C was substantially decreased in treated 
patients as compared to placebo, as was previously observed with SCr progression. The 
cumulative evidence supports the interpretation that the beneficial effects of PM in reducing 
the rate of rise in serum creatinine are largely the result of the preservation of glomerular 
filtration. A longer (12 month) phase 2b clinical trial (PYR-210) in overt nephropathy in 
type 2 diabetic patients is currently under way.


Disclosure of Financial Relationships: employer: NephroGenex, Inc.
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Lithium Nephropathy in Sweden  Mattias Aurell,1 Per-Ola Attman,1 Staffan 
Schön,1 Hans Bendz.2  1Dept of Nephrology, Sahlgrenska University Hospital, 
Göteborg, Sweden; 2Dept of Psychiatry, University of Lund, Lund, Sweden.


Lithium therapy remains an effective means for treatment of bipolar disorders but carries 
a risk for serious renal damage. To establish the prevalence of lithium-related nephropathy 
a survey was conducted among all patients on renal replacement therapy (RRT) and among 
patients on lithium therapy from two regions in Sweden comprising approx 2.7 million 
inhabitants (30%) of the Swedish population).


Among 2.202 RRT patients, 18 patients (8.1 %o of the RRT population) were identified 
to have lithium-induced end-stage renal disease (ESRD) based on comprehensive clinical 
evaluation and in 7 patients renal biopsy findings.These 18 patients had been treated with 
lithium for mean 23 years (12-35) before start of RRT. In 10 patients lithium treatment 
had been discontinued mean 10 years before start of RRT. In the lithium-treated patient 
population (3.369 patients) the prevalence of RRT was 5.3%o in comparison with 0.8%o 
in the general Swedish population.


Among the patients on lithium treatment 41 patients (12.2%o) had chronic kidney 
disease (CKD), defined as serum creatinine levels > 150 umol/L (mean 207; 153-521). 
Lithium-treated patients with CKD were mean 12 years older and with more men than 
women (55 vs 44%) than lithium-treated patients without CKD (41 vs 59%) but there was 
no difference in mean serum lithium levels or psychiatric diagnoses. Lithium-induced ESRD 
almost exclusively affects patients with lithium treatment > 15 years and 39% of presently 
lithium treated patients had been treated with lithium for > 15 years.


Terminal renal failure and CKD is an uncommon but not rare consequence of long-term 
lithium treatment and is more prevalent that previously described. Time on treatment is the 
only identified risk factor and regular monitoring of renal function remains mandatory.
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Urinary Type IV Collagen Excretion Predicts Subsequent Declining 
Renal Function in Type 2 Diabetes Patients with Overt Nephropathy  
Pisut Katavetin, Paweena Susantitaphong, Natavudh Townamchai, Khajohn 
Tiranathanagul, Kriang Tungsanga, Somchai Eiam-Ong.  


Urinary type IV collagen is an emerging urine biomarker in diabetic renal disease. 
Severity of diabetic renal pathology correlates well with urinary type IV collagen excretion. 
However, the predictive value of this marker for the progression of diabetic renal disease 
has not been clearly defined.


We, therefore, studied correlation between baseline urinary type IV collagen excretion 
and glomerular filtration rate (GFR) change in a prospective cohort of 30 type 2 diabetes 
patients with overt nephropathy who were treated at King Chulalongkorn Memorial Hospital 
during 2003 to 2008. Urinary type IV collagen was determined by sandwich enzyme 
immunoassay (Biotrin International).


Age of patients at baseline ranged from 43 to 86 years. Sixteen patients (53%) were 
female. Baseline proteinuria was 2.06 ± 1.48 g/gCr (mean ± standard deviation), and 
baseline GFR calculated from simplified MDRD equation was 47.2 ± 13.4 ml/min/1.73 
m2. Baseline urinary type IV collagen excretion was 6.38 [4.15-14.65] µg/gCr (median 
[interquartile range]). One female patient never showed up during the follow up period 
and was excluded from the following analysis. The remaining 29 patients had been 
followed for 4.2 ± 1.5 years. GFR of these patients was declined by 9.7 [1.8-15.1] % /year. 
Five patients progressed to end-stage renal disease. Two patients died with functioning 
kidneys. Baseline urinary type IV collagen excretion was correlated with the GFR decline 
(correlation coefficient = 0.367, p = 0.0499). Patients who had baseline urinary type IV 
collagen excretion above 75th percentile (14.65 µg/gCr) had higher GFR decline than 
patients who had baseline urinary type IV collagen excretion lower than 75th percentile 
(14.3 versus 7.9 %/year, p=0.021).


In conclusion, our findings suggested that urinary type IV collagen excretion might be 
used to predict subsequent declining renal function in type 2 diabetes patients with overt 
nephropathy. Further studies in larger cohorts are warranted.
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The Renoprotective Effect of Acetazolamide Administration for the on 
Set of Early Diabetic Nephropathy  Yushi Nakayama,1 Hasiyet Memetimin,1 
Yuichiro Izumi,1 Hideki Inoue,1 Yukimasa Kohda,1 Hiroshi Nonoguchi,2 Kimio 
Tomita.1  1Department of Nephrology, Graduate School of Medical Sciences, 
Kumamoto University, Kumamoto, Japan; 2Department of Nephrology, Hyogo 
College of Medicine, Nishinomiya, Hyogo, Japan.


Administration of carbonic anhydrase inhibitors (CAI) decreases the glomerular 
filtration rate (GFR) by activation of tubuloglomerular feed back (TGF) system. 
Acetazolamide (ACZ), a major CAI, reduces proximal tubular reabsorption of sodium, 
water and GFR. ACZ administration has been shown to decrease an excretion of urinary 
albumin and fractional albumin clearance in the nephropathic patients of Type 1 diabetes. 
However, the effect of ACZ administration on the onset of early diabetic nephropathy is 
not known. In current study, type 2 diabetic mice (KK-Ay) were treated with oral ACZ 
administration from the onset of diabetes mellitus. At 4 week after the treatment, urinary 
protein excretion were measured to evaluate the effect on the nephropathy. The blood 
glucose level increased in KK-Ay mice compared to the control BALB/cAJc1 mice 
(695±20 vs 123±20mmHg). ACZ did not affect on arterial blood gas values significantly. 
Fractional excretion of sodium was higher in KK-Ay mice treated by ACZ compared to 
non-treated group (0.27±0.05 vs 0.22±0.02%). Creatinine clearance was higher in KK-Ay 
mice and decreased by ACZ(1.09±0.13 vs 0.99±0.16ml/min). Urinary protein excretion 
was significantly reduced by ACZ treatment (FigureA). Plasma renin activity (PRA) was 
higher in KK-Ay mice and reduced by ACZ (FigureB). In contrast, hydrochlorothiazide 
did not affect the PRA and even increased the urinary protein excretion. In conclusion, 
ACZ administration from the onset of type 2 diabetes mellitus could ameliorate the 
development of diabetic nephropathy by decreasing the intraglomerular pressure due to 
activation of TGF system.
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Vitamin D Levels and Mortality in Type 2 Diabetes  Christel Joergensen,1 
Mari-Anne Gall,1 Anne Schmedes,2 Lise Tarnow,1 Hans-Henrik Parving,3 Peter 
Rossing.1  1Steno Diabetes Center, Denmark; 2Dept. of Clinical Biochemistry, 
Lillebaelt Hospital, Vejle, Denmark; 3Dept. of Medical Endocrinology, 
University Hospital of Copenhagen, Denmark.


Objective To evaluate vitamin D as predictor of overall and cardiovascular mortality 
as well as progression to microalbuminuria in patients with type 2 diabetes.


Design Prospective observational follow-up study. Patients were followed for a median 
(range) of 15.5 (0.2-17.0) years. Vitamin D, 25(OH)D3, levels were determined by high 
performance liquid chromatography/tandem mass spectrometry (LC-MS/MS) on stored 
samples. Severe vitamin D deficiency was defined as the lower 10% (<13.9 nmol/l). Patients 
A cohort of 290 Caucasian type 2 diabetic patients, mean age 54 years, normoalbuminuria 
(n=173), microalbuminuria (n=73), and macroalbuminuria (n=44). Results Median (range) 
vitamin D level was 35.7 (5 to 136.7) nmol/l. Vitamin D levels were not associated with age, 
sex, eGFR, urinary albumin excretion rate or HbA1c at baseline, but low levels were weakly 
associated with elevated systolic blood pressure (R=0.13, p=0.03). Of the patients, 142 died 
(49%), 119 (72%) due to cardiovascular causes. All-cause mortality was increased in patients 
with severe vitamin D deficiency (hazard ratio [95% CI] 2.03 [1.26 to 3.26], p=0.003). 
The association persisted after adjustment for urinary albumin excretion rate, glomerular 
filtration rate, HbA1c and conventional cardiovascular risk factors (covariate adjusted hazard 
ratios 1.94 [1.19 to 3.16], p<0.01). Vitamin D deficiency was also associated with increased 
cardiovascular mortality (unadjusted hazard ratios 1.93 [1.10 to 3.39], p=0.02; covariate 
adjusted 1.49 [1.156 to 1.93] p=0.002). In the 173 normoalbuminuric patients at baseline, 
low vitamin D levels at baseline did not predict progression to microalbuminuria (n=69). 
Conclusion In patients with type 2 diabetes, severe vitamin D deficiency is a predictor of 
overall and cardiovascular mortality, independently of urinary albumin excretion rate and 
conventional cardiovascular risk factors. Whether vitamin D substitution in type 2 diabetic 
patients can improve the prognosis remains to be determined.
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Effect of CKD Awareness on Diabetes Control and Self-Care Is Modified 
by Health Literacy  Kerri L. Cavanaugh, Julie Wright, Kenneth A. Wallston, 
Tom A. Elasy, T. Alp Ikizler, Russell L. Rothman.  Vanderbilt University, 
Nashville, TN.


Chronic kidney disease (CKD) is common in patients with diabetes mellitus (DM). Yet, 
patient awareness of their CKD status is low. The impact of CKD awareness on diabetes 
self-care and outcomes is not known.


In a cross-sectional study, we enrolled 170 primary care patients with DM. We measured 
patient characteristics, CKD awareness (“Have you been told that you have a problem with 
your kidneys?”), health literacy(REALM), diabetes self-efficacy(PDSMS) and self-care 
behaviors(SDSCA), and satisfaction(CAT) and self-confidence(PEPPI) with physician 
communication. A1C was abstracted from the medical record.


The patients were 55(12) [mean(SD)] years old, 41% male, 41% Black, 91% Type 2 DM 
and 22% low literacy(<9th grade). CKD (Stages 1-5) prevalence was 45%, and was more 
likely in older patients, those using insulin, and with higher A1C. Overall, 32% of patients 
were aware of their CKD, which was associated with more advanced CKD (p=0.005). 
Aware patients with CKD, compared to unaware, had a longer duration of DM (16(9) vs. 
11(11) years, p=0.03), were more likely to be using insulin (75% vs. 54%, p=0.08), and 
had a non-significantly lower A1C (7.8(1.3) vs. 8.3(2.0), p=0.27). Among patients with 
adequate literacy, A1C was lower in aware compared to unaware patients (7.5(1.1) vs. 
8.5(2.1), p=0.07). However, A1C was higher in CKD aware patients with low literacy 
(8.5(1.6) vs. 7.8(1.1), p=0.26; p-int=0.08). In low literacy patients, awareness of CKD 
was also associated with lower diabetes self-care self-efficacy (p=0.02), less adherence to 
diabetes self-care behaviors, including healthy diet (p=0.06), blood glucose monitoring 
(p=0.08), and lower confidence (p=0.003) and satisfaction (p=0.08) in communicating 


with their physician. Finally, among CKD aware, A1C was lower in patients with adequate 
literacy versus those with low literacy (7.5(1.1) vs. 8.5(1.6), p=0.08).


CKD awareness may impact diabetes self-care and glycemic control differently in 
patients by their health literacy status – inspiring some and discouraging others. Additional 
research is needed to determine effective literacy-sensitive content of CKD education for 
patients with diabetes.
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Progression of Retinopathy in Type 1 Diabetic Patients with Nephropathy: 
Impact of Changes in Renal Function over Time  Larry A. Weinrauch, Ray 
E. Gleason, Jennifer Sun, Guenther H. Boden, Robert H. Creech, Matthew R. 
Weir, George Daley, Frank P. Kennedy, John A. D’Elia.  Multicenter Trial of 
Pulsatile Intravenous Insulin Therapy, Boston, MA.


Introduction: In type 1 diabetes, renal disease progression from microalbuminuria 
to failure is accompanied by often devastating loss of visual acuity due to advancing 
retinopathy. The treatment of diabetic renal and retinal disease share common pathways 
that involved control of hypertension (preferentially with blunting of angiotensin production 
or receptors) and glycemia (as measured by glycohemoglobin A1c).


Methods: In a trial designed to assess whether the progression of renal dysfunction 
could be blunted by the addition of weekly pulsatile intravenous insulin dosing to standard 
dosing while tightly controlling blood pressure with monthly 24 hour ambulatory blood 
pressure monitoring, we routinely repeated retinal photography to determine if there was a 
relationship between changes in creatinine clearance and changes in grading of retinopathy. 
122 eyes were evaluated in 65 patients using a standard EDTRS grading system at a central 
laboratory. DR was considered to have regressed, or progressed if it had changed by 2 or 
more grades, otherwise it was considered stable.


Results: Eyes were grouped according to changes in retinopathy grade during follow 
up. Regression of DR was noted in 15 eyes, progression in 23 eyes and stability in 84 eyes. 
Groups were similar with respect to age, age at onset of diabetes, duration of diabetes, 
months of follow up, mean arterial pressure and glycohemoglobin A1c (baseline, follow up, 
change). Creatinine clearances (baseline, end, delta) were 66.5 ± 9.9, 51.1 ± 8,7, -15.4 ± 5.7 
for the eyes in which DR had regressed; 59.6 ± 3.2, 54.5 ± 4.0, -5.1 ± 2.8 for the eyes that 
remained stable; and 64.4 ± 10.3, 52.2± 7.7, -12.2 ± 7.0 for those with DR progression.


Conclusions: In this small study, progression of renal disease, or its stability was not 
a reliable indicator of retinal status, nor was retinal grading a reliable indicator of renal 
functional change.


Disclosure of Financial Relationships: grant/research support: Advanced Diabetes 
Treatment Centers.


F-PO1348


Gylcated Hemoglobin as a Marker of Recent Glycemic Control in Diabetic 
Patients on Hemodialysis  Omar H. Maarouf, Abdallah Geara, Isabelle Ayoub, 
Norbert Shtaynberg, Jacques Abi-Rached, Sanaa Rizk, Ezra Israel, Suzanne 
El-Sayegh, Morton Kleiner.  Medicine, Staten Island University Hospital, 
Staten Island, NY.


The value of gylcated hemoglobin as a marker of recent glycemic control in diabetic 
patients on hemodialysis has been recently questioned. We performed a cross-sectional 
analysis of a retrospective cohort of 152 consecutive diabetic patients who presented to 
different community-based hemodialysis centers and had once weekly casual plasma glucose 
(PG) over the last three months, hemoglobin A1c (HbA1C), weekly erythropoietin dose, 
hemoglobin level, and a reticulocyte count. The mean level of last month PG was 149.8 ± 
48.2 mg/dL, mean HbA1C was 6.3 ± 1.15 %, and the mean reticulocyte count was1.5 %. 
There was a direct and statistically significant correlation between mean HbA1C and mean 
PG over the last three months (r= 0.55) and the correlation was better between HbA1C and 
the mean PG of the last month (r= 0.68). Using multivariate analysis, reticulocyte count 
was independently associated with HbA1C levels (p= 0.001). Erythropoietin dose and 
hemoglobin level were not independently associated with HbA1c. In summary, HbA1C 
provides a good measure to estimate glycemic control in diabetic patients on hemodialysis, 
and it especially correlates with the mean PG over the last month. Higher reticulocyte counts 
were associated with lower levels of HbA1C most probably as a result of the increasing 
fraction of young erythrocyte.


Disclosure of Financial Relationships: nothing to disclose


F-PO1349


ICD-9-CM Coding of Diabetes Mellitus with Renal Manifestations: 
Unrecognized and Underutilized in a Primary Care Setting  Michelle 
Malabanan, Arnel Magno, L. Mary Mathew.  Intenal Medicine, Unity Health 
System, Rochester, NY.


Background: International Classification of Diseases, 9th Revision, Clinical 
Modification (ICD-9-CM) guidelines issued the coding convention for diabetes mellitus 
(DM) with renal manifestations. A secondary ICD-9-CM code identifying the specific target 
organ damage is required when DM is diagnosed with a manifestation. Data regarding 
physicians’ adherence to these guidelines are lacking.


Objective: We sought to assess primary care physicians’ compliance to the ICD-9-CM 
coding system for DM with documented renal manifestations.


Methods: We conducted a cross sectional chart review at the resident-run general 
medicine outpatient clinic at Unity Hospital in Rochester, NY. A total of 96 DM patients 
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with concomitant albuminuria and/or CKD stage 3-5 were included in the study. From the 
electronic medical records (EMR) list of assessments, coding was considered appropriate if 
diabetes with renal manifestations (ICD-9-CM 250.4) was entered along with a secondary 
ICD-9 coding, such as nephropathy (583.81) or CKD (585.1-585.9).


Results: Only 20% of the subjects were coded according to the guidelines. A striking 
finding is that 72% were incorrectly documented as having uncomplicated DM (ICD-9-
CM 250.0).


Conclusion: Renal manifestations of DM are significantly unrecognized and 
undercoded in the primary care setting. Accuracy of coding is important in patient care, 
transmission of information across systems and in reflecting the case-mix of the practice. 
Failure to recognize DM renal manifestations may ultimately lead to to lost opportunities 
for prevention and contribute to CKD progression. Lack of conformity to the coding 
guidelines is being addressed through an educational process.


Disclosure of Financial Relationships: nothing to disclose


F-PO1350


Non-Diabetic Renal Disease in Patients with Type 2 Diabetes  Sonia Yaqub, 
Ather Hussain, Waqar Kashif.  Aga Khan University Hospital, Pakistan.


Diabetic Nephropathy (DN) is the leading cause of ESRD in diabetics worldwide, 
yet most patients with type 2 diabetes are not formally evaluated with a renal biopsy. The 
diagnosis is almost always based on clinical grounds. A wide spectrum of non diabetic renal 
disease (NDRD) is reported to occur in these patients. Up to one-third of diabetic patients 
who present with proteinuria are suffering from NDRD. The aim of this analysis was to 
know the prevalence and nature of NDRD in patients with type 2 diabetes.


Methods:
We retrospectively studied the case records of patients with type 2 diabetes who 


underwent kidney biopsy on clinical suspicion of NDRD (Absence of diabetic retinopathy 
and/or neuropathy; short duration of diabetes). Based on the biopsy findings, patients were 
grouped as Group I, isolated NDRD; Group II, NDRD with underlying DN; and Group 
III, isolated DN.


Results:
Out of 68 patients studied, 75% were males. Mean age was 56 years. Mean duration of 


diabetes was 9 years. Group I included 33 patients (48.5%); Group II included 12 patients 
(17.6%) and Group III included 23 patients (33.8%).


Among group I, the most common NDRD were acute interstitial nephritis (24%), & 
diffuse proliferative GN (21%). Among group II, the most common lesion was interstitial 
nephritis superimposed on underlying DN (63% cases). Mean proteinuria was 5, 6.3 and 
7.3 grams in groups I, II and III respectively (p=NS) The mean duration of diabetes was 
7.7, 10 and 11 years in groups I, II and III respectively(p=NS).


Conclusion:Prevalence of NDRD is very high in diabetics with proteinuria. Our 
study showed an increasing trend in proteinuria in patients with DN. These patients were 
relatively younger than those in other groups. Duration of diabetes was relatively greater 
in patients with DN. Thus, kidney biopsy in diabetic patients may prove to be helpful in 
identifying an underlying NDRD for better management.


Disclosure of Financial Relationships: nothing to disclose


F-PO1351


Interferon-gamma as a Key Cytokine in the Progression of Diabetic 
Nephropathy  Masanori Ito, Saori Nishio, Toshio Mochizuki, Takao Koike.  
Internal Medicine 2, Hokkaido University Graduate School of Medicine, 
Sapporo, Hokkaido, Japan.


Background: Previous study showed that the level of interferon (IFN)-gamma was 
significantly higher in diabetic kidneys, and IL-18 associated to development of diabetic 
nephropathy. IL-18 is a potent pro-inflammatory cytokine capable of inducing IFN-gamma 
production by TH1 cells. We hypothesized that IFN-gamma is one of the key cytokine in 
the progression of diabetic nephropathy. Therefore, we examined the effects of IFN-gamma 
in experimental diabetic nephropathy.


Materials and methods: 20 Balb/c mice were randomly separated into four groups: 
C; control, DM; diabetes, C+IFN; control with IFN-gamma (1000 units/body/day by 
intraperitoneal injection; i.p.), DM+IFN; diabetes with IFN-gamma (1000 units/body/day 
by i.p.) and were followed for 8weeks. Diabetes was induced by intraperitoneal injection 
of streptozotocin. Mice with blood glucose of at least 300 mg/dl were induced gradually 
after 2 weeks.


The vehicle was administered by i.p. to C and DM group. Urinary albumin/creatinin 
rate, blood glucose, and body weight were determined at 0, 4, and 8weeks after injection. 
Mice were sacrificed, and samples of kidney tissue were taken for pathological analysis 
at 8weeks after injection.


Results: After 8weeks, diabetic mice with IFN-gamma developed progressive 
albuminuria (C: 0.14±0.25, DM 0.092±0.041, C+IFN 0.042±0.019, DM+IFN: 0.22±0.19; 
p<0.05), exhibited widespread mesangial lesions (C:8.8±1.5%, DM10.06±2.7%, C+IFN 
8.4±3.1%; p<0.01) and a lot mesangium cells (C: 2.2±0.41, DM: 2.2±0.70, C+IFN: 
1.9±0.51, DM+IFN: 3.3±0.99, p<0.01). DM group had more progressive lesions than C 
and C+IFN, but less than DM+IFN.


Conclusions: IFN-gamma is one of the key factors in the progression of diabetic 
nephropathy.


Disclosure of Financial Relationships: nothing to disclose


F-PO1352


Epidemiology of Children with Type 1 Diabetes Mellitus (DM) at SUNY 
Downstate  Josefina Sharma, Shirley Chang.  Pediatrics, SUNY Downstate, 
Brooklyn, NY.


Nature clinical history of Afro-American children with type 1 DM is not well defined. 
We performed a retrospective study of 64 children with Typ1 DM with at least 1 year of 
diagnosis, followed at SUNY Downstate looking at epidemiologic renal clinical outcomes. 
Of 64 children, 34 are boys (53%) and 30 girls, mean age at diabetes onset 8.7 (SD 4.2) 
yr, median time after DM 5.4 (range 1-18) yrs, mean age 14.8 (SD 5.3) yr, mean glycated 
Hb 10.2 (SD 2.1)%. Results: 70% (45 pts) had normal BMI, 19% overweight, and 11% 
obese. 67% of pts were normotensive, 14 % with pre-hypertension, 19% hypertension 
(HTN) were treated with antihypertensive meds mostly ACEI. 53% of pts had normal lipid 
levels, 19% hyperlipidemia. Mean serum Cr is 0.7 (SD 0.2) mg/dL, with mean eGFR by 
Schwartz 142 (SD 28) ml/ min/1.73m2 (of which 66% has hyperfiltration). 61% of pts 
had normoalbuminuria, 5% microalbuminuric, 5% macroalbuminuric, 29% albuminuric 
status unknown. Of 39 pts with normoalbuminuria, 74% remained normoalbuminuric, 
15% classified as intermittent microalbuminuria, 2% progressed to microalbuminuria, and 
8% unknown. Of 3 pts with microalbuminuria, 67% reverted back to normoalbuminuria, 
and 33% remained microalbuminuric. Of 3 pts with macroalbuminuria, 33% reverted to 
microalbuminuria, and 66% remained proteinuric (only 50% of patient was treated with 
ACEI). Conclusion: Most of Afro-American children with type 1 DM have benign course 
in regards to albuminuric status. Further longitudinal studies are needed to further elucidate 
the nature history of diabetic nephropathy in minority children,


Disclosure of Financial Relationships: nothing to disclose
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Prevalence of Asymptomatic Coronary Artery Disease in Type 2 Diabetic 
Patients with Micro/Macroalbuminuria  Henrik Reinhard,1 Peter R. Hansen,2 
Frederik Persson,1 Lise Tarnow,1 Niels Wiinberg,3 Claus L. Petersen,3 Kaj 
Winther,3 Hans-Henrik Parving,4 Peter Rossing,1 Peter K. Jacobsen.1,5  1Steno 
Diabetes Center, Denmark; 2Gentofte University Hospital; 3Frederiksberg 
University Hospital; 4University Hospital of Copenhagen; 5Heart Centre, 
Rigshospitalet.


Background and aim:
Early detection of asymptomatic cardiovascular disease in type 2 diabetic patients 


is essential, however a screening strategy has not been established. We examined the 
prevalence of asymptomatic coronary artery disease(CAD) in type 2 diabetic patients with 
albuminuria and investigated possible screening strategies, including the use of NT-proBNP 
levels for risk stratification.


Material and methods:
In a cross-sectional study, we identified a cohort of 200 type 2 diabetic patients with 


elevated urinary albumin excretion rate and without known cardiovascular disease. Patients 
with P-NT-proBNP levels above the median and/or coronary calcium scores(CCS) > 400 
were stratified as high risk patients(n=133), all others as a low risk group(n=67). High 
risk patients were examined by myocardial perfusion imaging (SPECT)(n=108) and/or 
CT-angiography (CTA)(n=20) and/or coronary angiography (CAG)(n=85).


Results:
Patients were 59 (SD9) years of age, diabetes duration was 13 (7) years, and 74% were 


males. Albuminuria was 109 mg/24h (geom.mean;range3-8318) and P-creatinine 76 (18) 
µmol/l. Medical treatment included statins (94% of patients), aspirin (90%) and RAAS 
blockade (98%). HbA1c was 7.9(1.3)%, total cholesterol 3.9 (0.9) mmol/l, systolic blood 
pressure 130 (17) mmHg, and diastolic blood pressure 75 (11) mmHg. The median P-NT-
proBNP level was 43.2 (range 5.1-575.4) ng/l and the median CCS was 183 (0-4529).


In 57% of high risk patients SPECT showed perfusion defects and 32% examined with 
CAG had significant stenoses. In 38% of all 200 patients or in 56% of high risk patients, 
SPECT and/or CAG demonstrated perfusion defects or significant CAD.


Conclusion:
Despite optimal medical treatment, type 2 diabetic patients with albuminuria have a 


very high prevalence of asymptomatic significant CAD. P-NT-proBNP and CCS may help 
identify patients with significant CAD.


Disclosure of Financial Relationships: ownership: Novo Nordisk A/S.
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F-PO1354


Blood-Pressure (BP) Lowering Effects of Dapagliflozin as Monotherapy or 
Add-On to Metformin in Patients with Type 2 Diabetes Mellitus (T2DM)  
B. Leslie,1 E. Ferrannini,2 C. Bailey,3 L. Bastone,1 W. Tang,1 A. Salsali,1 A. 
Bastien,1 J. List.1  1Bristol-Myers Squibb; 2University of Pisa, Italy; 3Aston 
University, United Kingdom.


Dapagliflozin (DAPA), a novel insulin-independent, oral antidiabetic agent, inhibits 
renal glucose reabsorption by sodium-glucose co-transporter 2. Increased urinary glucose 
excretion induced by DAPA was accompanied by diuresis in a prior study. We report 
BP effects and renal safety of DAPA from 2 randomized, double-blind, phase 3 trials 
(MB102013, MB102014) in T2DM patients aged 18-77 y with HbA1c 7-10%. Study 013 
included 485 treatment-naïve patients; study 014 included 546 patients on stable metformin 
≥1500 mg/d. Patients in both studies received DAPA 2.5, 5, or 10 mg/d or placebo. In 
both studies, DAPA decreased mean seated BP at Wk 24 (Table). There were no increased 
reports of dehydration, hypotension or syncope and no increased incidence of orthostatic 
hypotension in DAPA arms compared with placebo. DAPA treatment was associated with 
a dose-related mean increase (up to 2.4%) in hematocrit at Wk 24, reaching a plateau at 
12-16 wks. There were no clinically meaningful changes in serum electrolytes, creatinine, 
or cystatin-C. There was an increased relative risk of genital infections with DAPA. 
Dapagliflozin treatment resulted in potentially beneficial BP lowering without deleterious 
fluid, electrolyte, or renal effects in T2DM patients.
Mean BP (mm Hg) in Patients on Dapagliflozin or Placebo
Study Treatment (mg/d) N Seated Systolic BP Seated Diastolic BP


BL ∆ Wk 24 (SE)† BL ∆ Wk 24 (SE)
Treatment-naïve, AM dose* Placebo 75 124.7 -0.9 (1.8) 80.2 -0.7 (1.0)


2.5 65 129.3 -4.6 (1.8) 81.6 -2.8 (1.1)
5 64 124.7 -2.3 (1.9) 79.1 -1.7 (1.1)
10 70 125.1 -3.6 (1.9) 81.0 -2.0 (1.1)


Add-on to metformin Placebo 137 127.7 -0.2 (1.2) 80.9 -0.1 (0.7)
2.5 137 126.6 -2.1 (1.1) 79.5 -1.8 (0.9)
5 137 126.9 -4.3 (1.3) 80.8 -2.5 (0.8)
10 135 126.0 -5.1 (1.3) 79.0 -1.8 (0.8)


* Patients were randomized to AM or PM dose; AM data shown here (n=274); ∆=change from baseline 
(BL) in subset of patients with available values at BL and Wk 24


Disclosure of Financial Relationships: employer: Bristol-Myers Squibb.


F-PO1355


Baroreceptor Function in Diabetic Patients on Chronic Hemodialysis and 
after Renal Transplantation  Dvora Rubinger, Rebecca Backenroth, Dan 
Sapoznikov.  Nephrology and Hypertension Services, Hadassah University 
Medical Center, Jerusalem, Israel.


The present study was performed to assess the effect of combined end-stage renal failure 
and diabetes mellitus (DM) on baroreceptor function. Continuous beat-to-beat intervals 
(IBI) and systolic blood pressure (SBP) were monitored using Finometer equipment in 
age-matched control subjects (C), in hemodialysis patients, without (HD) and with DM 
(HD+DM), and in DM patients after renal transplantation (TX+DM). IBI variability was 
significantly decreased in HD+ DM, but did not significantly change after TX. Mean SBP, 
SBP variability and baroreflex indices (mmHg, mmHg2/Hz and msec/mmHg, median and 
interquartile ranges) were:
Table 1.
 C 


(n=33)
HD 
(n=66)


p 
(vs.C)


HD+DM 
(n=22)


p 
(vs.HD)


TX+DM 
(n=16)


p 
(vs.HD+DM)


mean SBP 126 (21) 135 (27) NS 144 (31) NS 133 (31) 0.05
LF SBP PS 91 (55) 96 (76) NS 42 (41) <0.001 40 (30) NS
HF SBP PS 5.8 (5.3) 8.7 (8.8) 0.003 9.5 (10.2) NS 4.2 (4.2) 0.001
Slope 6.34 (4.24) 5.37 (2.89) 0.013 4.01 (2.41) 0.022 5.10 (4.35) NS
b1 Slope 3.57 (2.90) 1.52 (1.36) <0.001 1.10 (1.26) NS 2.36 (1.60) 0.001
LFα 5.05 (3.30) 3.69 (3.01) 0.003 2.03 (1.70) 0.001 3.09 (3.00) NS
HF α 6.19 (5.90) 4.14 (2.80) 0.005 3.28 (2.50) NS 3.62 (3.10) NS
PS: power spectrum; LF:low frequency; HF: high frequency; Slope: the slope of regression line between 
IBI and SBP for al least 3 beats; b1Slope- b coefficient calculated from a moving average linear model 
of IBI and SBP; α: the square root of the ratio of average power spectral density of IBI and SBP in the 
low (LF) or high (HF) frequency band .


These results show: 1.baroreceptor function was significantly decreased in HD and was 
further suppressed in HD+DM; 2.in HD+DM patients, blood pressure control was improved 
after renal TX, while baroreflex indices did not significantly change. The improvement of 
HF SBP PS and of b1 slope in TX +DM, however, may reflect a restoration of short term 
SBP control under fast vagal influence.


Disclosure of Financial Relationships: nothing to disclose
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Bardoxolone Methyl (BARD) Improves Kidney Function in Patients with 
Type 2 Diabetes (T2D) and Chronic Kidney Disease (CKD)  Pablo Pergola,1 
Sherwyn Schwartz,2 Craig Hurwitz,3 Colin Meyer.3  1Renal Associates, PA, 
San Antonio, TX; 2dgd Research Associates, Inc., San Antonio, TX; 3Reata 
Pharmaceuticals, Inc., Irving, TX.


BARD induces Nrf2 activating >250 antioxidant genes and decreasing reactive oxygen 
species (ROS) which are elevated in T2D and CKD. ROS increase inflammatory mediators, 
e.g. NF-kB and angiotensin II, which impair renal function and glycemic control. A Phase 
2a open label dose-ranging study with 2 cohorts (Stratum 1 and 2) was undertaken to 
investigate the effects of daily oral BARD in patients (pts) with T2D and CKD (serum Cr: 


men 1.5–3.0; women 1.3–3.0 mg/dl). Primary endpoint was change in estimated glomerular 
filtration rate (eGFR; MDRD 4-component).


Stratum 1: 60 pts were randomized to 25, 75, or 150mg BARD for 28 days; Stratum 
2: 20 pts received 25mg for 28 days and then 75mg for 28 days. Cohorts were similar: 
age (62 & 65 yr, respectively), T2D duration and severity (19,16 yr; HbA1c 7.6%,7.9%), 
HTN (98%,94%), ACE &/or ARB use (77%,78%); Stratum 2 baseline eGFR was lower 
(37.3,31.1 ml/min/1.73m2).


Figures A&B show significant dose- and time-dependent changes in eGFR; 89% of pts 
in each Stratum manifested an eGFR increase. Improvements were seen in other measures of 
kidney function including serum Cr, creatinine clearance, BUN, phos, uric acid, and cystatin 
C, and markers of glycemic control, endothelial function and inflammation. Albumin/Cr 
ratio showed no dose relationship in Stratum 1, and a non-significant decrease in Stratum 2. 
BARD was well tolerated; none of the 8 serious adverse events were attributed to BARD. 
This study demonstrates clinically and statistically significant improvements in eGFR and 
other measures of kidney function in Stages 3 & 4 CKD which persist without plateau at 
56 days of BARD treatment. A 12-month randomized, blinded, placebo-controlled Phase 
2b study is underway.


Disclosure of Financial Relationships: grant/research support: Affymax, Biogen Idec, 
Cytochroma, Amgen, Johnson & Johnson, Hoffman La Roche, Solvay; consultant: Reata 
Pharmaceuticals; other: Novartis; other relationship: Speaker’s Bureau.


F-PO1357


A Randomized, Double-Blind, Placebo-Controlled, Phase 1 Study of Safety, 
Pharmacokinetics and Pharmacodynamics of FG-3019 in Subjects with 
Type 1 or Type 2 Diabetes Mellitus and Diabetic Kidney Disease (DKD) 
on Background ACEi and/or ARB Therapy  B. Singh,1 M. V. Bernardo,2 B. 
Bode,3 J. Berg,4 S. Liaw,5 G. Li,5 D. Lilienfeld.5  1Southwest Kidney Institute, 
PLC, Tempe, AZ; 2Southwest Houston Research, Houston, TX; 3Atlanta Diabetes 
Associates, Atlanta, GA; 4dgd Research Inc., a Cetero Company, San Antonio, 
TX; 5FibroGen, Inc., San Francisco, CA.


FG-3019 is a recombinant human IgG1 kappa monoclonal antibody that binds to domain 
2 of connective tissue growth factor (CTGF), which plays a critical role in progressive 
fibrosis including DKD. In this phase 1 trial, 38 subjects with type 1/2 DM and DKD were 
enrolled. The study purpose was to characterize safety, tolerability, PK and PD of FG-3019 
administered IV over 10 weeks in subjects with overt nephropathy on a stable regimen of 
angiotensin blockade. Eligible subjects were required to have 2 first morning ACR values 
of >0.2 g/g at least 48 hours apart, eGFR (by MDRD) of ≥20 to <90 mL/min/1.73 m2, 
and taking stable regimens of antihypertensive medications including at least one ACEi 
or ARB, and stable hypoglycemic and cholesterol-lowering medications. Subjects were 
randomized (1:1:1) to receive either a) placebo every 2 weeks, b) FG-3019 at 5 mg/kg 
every 2 weeks or c) FG-3019 at 10 mg/kg every 4 weeks (with one additional dose given 
at 2 weeks to reach steady state). Treatment assignment was stratified by CKD Stage 3 and 
4. Measured PD effects were change from baseline to Day 85 in a) plasma CTGF-Whole 
and urine and plasma CTGF-N fragment +Whole levels, b) first morning urinary albumin/
Cr and other analyte/Cr ratios, and c) plasma HbA1c, high sensitivity CRP, cystatin-C and 
BNP. At the time of this abstract, treatment assignment has not yet been unblinded. In a 
preliminary assessment of safety, 13 patients reported treatment emergent adverse events 
(AEs). These were primarily part of the AE spectrum of the underlying disease. 6 serious 
AEs were observed in 3 subjects. One SAE, stroke, was considered ‘unlikely’ related to 
study drug. All other SAEs were considered unrelated. No infusion-related AEs were 
reported. Overall, FG-3019 was shown to be well tolerated after 10 weeks of treatment 
in this patient population.


Disclosure of Financial Relationships: other: FibroGen; other relationship: PI of the 
FG-3019 clinical study.
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Normal Range Albuminuria Does Not Exclude Nephropathy in Diabetic 
Children  Jolanta Soltysiak,1 Katarzyna Lipkowska,1 Jacek Zachwieja,1 Piotr 
Fichna,2 Witold Stankiewicz,2 Bogda Skowronska,2 Maria Lewandowska-
Stachowiak.1  1Department of Pediatric Nephrology and Cardiology, Poznan 
University of Medical Sciences, Poznan, Poland; 2Department of Pediatric 
Endocrinology and Diabetology, Poznan University of Medical Sciences, 
Poznan, Poland.


Background/Aims: Clinically detectable diabetic nephropathy (DN) begins with 
the development of microalbuminuria (MA) or incipient DN. A general consensus on 
definition of MA in children and adolescents has been reached as albumin excretion rate 
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(AER) between 20 and 200 mcg/min in timed overnight urine collection or AER 30–300 
mg in 24-h urine collections. However, early renal dysfunction may be overlooked using 
that method.


Methods: The aim of the present study was to evaluate the level of neutrophil gelatinase-
associated lipocalin (NGAL) in relation to albumin excretion rate in children with normal 
range albuminuria e.g. in those considered as not presenting diabetic nephropathy. The study 
group consisted of 23 children (age 12.7±3.5ys.) with type 1 diabetes mellitus. All children 
were treated with insulin. Long-term glycemic control was assessed on hemoglobin A1c 
(HbA1c) levels (8.52±1.78%). All patients presented normally increased eGFR (141±23ml/
min/1.73m2) and normal urinary albumin excretion (14±10mg/24h; 0.33±0.30mg/kg/24h). 
15 healthy children served as a control group.


Results: Children with T1DM showed increased NGAL values with respect to controls; 
interestingly, both in serum (867,43±341,98 vs. 655,29±196,17 ng/ml; p=0,04) and in 
urine (433,71±170,99 vs. 305,36±128,85 ng/ml, p=0.02). Despite relatively small group 
the positive correlation between sNAGL and MA was found (MA mg/kg/d = -0,1042 +, 
51E-3 * sNGAL; r=0.58; p=0.005) as well as between uNGAL and MA (MA mg/kg/d = 
-0,1042 + 0,00102 * uNGAL; r=0.58; p=0.006). No relations between sNGAL, uNGAL 
and GFR or HbA1c were found.


Conclusions: Normal range albuminuria does not exclude diabetic nephropathy 
defined as increased sNGAL and uNGAL concentration. NGAL measurement is more 
sensitive than MA and may become a useful tool for the evaluation of renal involvement 
in diabetic children.


Disclosure of Financial Relationships: nothing to disclose
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Incident Albuminuria and RAAS Treatment in General Practice T2DM 
Patients  Daniela Dobre, Petra Denig, Jaco Voorham, Hiddo J. Lambers 
Heerspink, Dick De Zeeuw.  Clinical Pharmacology, University Medical Centre 
Groningen, Groningen, Netherlands.


Purpose: Guidelines recommend prescription of a renin-angiotensin-aldosterone 
agent (RAAS) in patients with T2DM and albuminuria to decrease the risk of cardio-renal 
events. Whether guideline recommendations are adopted into general practice is not clear. 
We aimed to assess the rate of RAAS prescription in patients with T2DM and incident 
microalbuminuria (MA) treated in Dutch general practice (GP).


Methods: We performed a post-hoc analysis in the GIANTT (Groningen Initiative 
to Analyse Type 2 diabetes Treatment) observational database. We included all T2DM 
patients of 103 GP-practices with a confirmed diagnosis before 1-1-2006. Albuminuria 
was defined as 24-hour albumin ≥ 30 mg/24 hours, ACR ≥ 2.5 (men) / ≥ 3.5(women) mg/
mmol or albumin concentration ≥ 20 mg/l. We classified the patients according to their 
last albumin value in 2006 and the first value in 2007 in four categories: normal-normal, 
normal-high (incident MA), high-high, and high-normal. We calculated the percentage 
of patients with incident MA who received a first prescription of RAAS within one year 
after MA onset.


Results: In 2006, 3455 (36%) of the 9540 T2DM patients had a recorded albumin 
value, out of which 793 (23%) had MA. RAAS agents were prescribed in 509 (64%) 
patients with MA. From 2006 to 2007, 95 (9%) patients out of 1057 not already on RAAS 
became incident MA. Further, 765 (72%) remained normal, 139 (13%) remained high, and 
58 (5.5%) became high-normal. From the 95 patients who developed incident MA, only 11 
patients (12%) started a RAAS within one month, and 20% within one year. A new RAAS 
prescription was initiated within one month in 1%, 6% and 3% of patients in the categories 
normal-normal, high-high, and high-low, respectively.


Conclusion: Only a small percentage of patients with incident microalbuminuria 
receive timely treatment with a RAAS. Recommendations from guidelines regarding RAAS 
prescription are insufficiently implemented in general practice.
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Serum Uric Acid Levels Are a Predictor of New Onset Albuminuria 
in Patients with Type 1 Diabetes  Diana I. Jalal,1 Chris Rivard,1 Richard 
Johnson,1 David Maahs,2 Marian Rewers,2 Janet Snell-Bergeon.2  1Division 
of Renal Diseases and Hypertension, University of Colorado Denver, Aurora, 
CO; 2Barbara Davis Center for Childhood Diabetes, University of Colorado 
Denver, Aurora, CO.


Recent evidence suggests that Uric Acid (U.A.) is a mediator of endothelial dysfunction 
and kidney disease. We hypothesized that high serum U.A. levels are a risk factor for 
the development of albuminuria in patients with type 1 diabetes. Methods: The study 
population consisted of individuals that participated in the Coronary Artery Calcification 
in Type 1 Diabetes study. The cross sectional relationship between serum U.A. levels and 
albuminuria was evaluated in Generalized Linear Models at baseline in 455 participants. 
A stepwise logistic regression analysis was performed to examine whether serum U.A. 
levels at baseline were predictive of the development of micro- or macro-albuminuria at 
the 6 years follow up visit, for participants with no evidence of albuminuria at baseline 
(346 subjects). Serum U.A. levels were entered into the model as a continuous variable. 
Results: At baseline, serum U.A. levels were significantly higher in the women with 
type 1 diabetes who had albuminuria as opposed to those who had no albuminuria. This 
relationship was not evident in the men with type 1 diabetes. The following covariates 
were entered into the stepwise model: duration of type 1 diabetes, Body Mass Index, 
waist circumference, waist/ hip ratio, systolic and diastolic blood pressures, hypertension, 
smoking, HbA1c, total, LDL, and HDL- cholesterols, in addition to triglycerides, serum 
creatinine, MDRD estimated Glomerular Filtration Rate, and cystatin C. Serum U.A. levels 
emerged as a powerful predictor of micro- or macro-albuminuria; for every 0.2 mg/dL 


increase in serum U.A. levels at baseline, there was an 85% increased risk of developing 
micro- or macro-albuminuria at 6 years (Odds Ratio 1.85; 95% C.I. 1.19, 2.87; p=0.007). 
Conclusion: These results suggest that serum U.A. levels are a risk factor for albuminuria 
in patients with type 1 diabetes, and their measurement may yield prognostic information 
in this group of patients.
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Biomarkers of TNF Superfamily Predict ESRD and Pre-ESRD Deaths 
in Subjects with Type 2 Diabetes (T2D)  Tomohito Gohda,1,2 Monika A. 
Niewczas,1,2 William H. Walker,1 Gordon S. Crabtree,1 Aaron M. Burman,1 Adam 
M. Smiles,1 Linda H. Ficociello,1 James H. Warram,1,2 Andrzej S. Krolewski.1,2  
1Research Division, Joslin Diabetes Center, Boston, MA; 2Department of 
Medicine, Harvard Medical School, Boston, MA.


The objective of this study was to evaluate whether progression to ESRD (end-stage 
renal disease) and pre-ESRD deaths can be predicted by biomarkers of TNF superfamily 
in subjects with T2D. We performed a prospective study of 410 subjects with T2D and 
albumin excretion rate (AER) in the normal (NA, n=217), microalbuminuria (MA, n=129), 
or proteinuria range (PT, n=64). Plasma levels of TNFα, TNF receptors (sTNFR1 and 
sTNFR2), Fas (sFas) and Osteoprotegerin (OPG) were measured at baseline. During follow-
up [median 10 yrs], 40 patients reached ESRD (none of them had NA at baseline) and 103 
patients died prior to ESRD. Concentrations of all the markers were the highest in the ESRD 
group, followed by pre-ESRD deaths and the alive group (table 1, NA excluded).
Median plasma biomarkers levels of TNF superfamily by the outcome
Covariates ALIVE (n=93) FATAL (n=60) ESRD (n=40) p
TNFα (pg/ml) 3.8 5.2 8.7 <0.0001
sTNFR1 (pg/ml) 1283 1902 2831 <0.0001
sTNFR2 (pg/ml) 2419 3501 5668 <0.0001
sFas (ng/ml) 5.9 7.8 10.0 <0.0001
OPG (pg/ml) 324 408 487 0.0003


In the analysis adjusted by age, AER and glomerular filtration rate (NA excluded), the 
odds of the ESRD for the subjects with high levels of the marker (tertile 3 vs 1-2) were: OR 
for TNFR1: 15.7, TNFR2: 6.6, FAS: 5.6, OPG: 4.5, all p<0.05, whereas effect of TNFα 
was borderline. Odds of the pre-ESRD deaths were higher in subjects with higher levels 
of TNFα, sTNFR1, sTNFR2.


In our study high plasma concentrations of the TNF superfamily markers were 
associated with progression to ESRD and pre-ESRD deaths in the subjects with T2D. Their 
effect for the prediction of ESRD was particularly strong and independent from AER and 
GFR. These data suggest involvement of the TNF superfamily mediated pathways in the 
progression to ESRD and pre-ESRD deaths in subjects with T2D.
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Accuracy of the Glycated Albumin (GA) and Hemoglobin (Hb) A1c Assays 
in Diabetic Subjects with Advanced Chronic Kidney Disease (CKD)  
Barry I. Freedman,1 Z. K. Shihabi,2 L. Andries,1 M. Spainhour,1 J. R. Byers,1 
G. B. Russell,3 R. J. Stratta,4 J. Calles,1 A. J. Bleyer.1  1Internal Medicine/
Nephrology, Wake Forest Univ Sch Med; 2Pathology, Wake Forest Univ Sch 
Med; 3Biostatistical Sciences, Wake Forest Univ Sch Med; 4Surgery, Wake Forest 
Univ Sch Med, Winston-Salem, NC.


Relative to GA, HbA1c markedly underestimates glycemic control in diabetic subjects on 
hemodialysis and peritoneal dialysis, an effect likely due to reduced red blood cell survival. 
To assess the performance of these assays in patients with advanced CKD not currently on 
dialysis, these indices were evaluated in 49 diabetic non-nephropathy controls, 70 diabetic 
Stage 3 and Stage 4 CKD patients prior to renal replacement therapy (CKD group) and 
184 diabetic patients after kidney transplant (transplant group).


Mean (SD) serum creatinine concentrations (mg/dl) and MDRD eGFR (ml/min) were: 
1.0 (0.3) and 78 (29) in controls, 2.7 (1.2) and 26 (10) in CKD pts and 1.7 (0.7) and 46 
(18) in transplant pts. Mean (SD) serum glucose (mg/dl), GA (%) and HbA1c (%) were 146 
(66), 16.8 (4.9) and 7.3 (1.4) in controls; 174 (101), 21.5 (6.4) and 7.3 (1.7) in CKD pts and 
142 (68), 21.2 (5.5) and 7.2 (1.6) in transplant pts. The (GA÷HbA1c) ratio differed in both 
CKD pts and transplant pts compared to controls (both p<0.0001). Significant differences 
in the (glucose÷ HbA1c) ratio were observed in CKD pts versus controls (p=0.018), 
whereas (glucose÷GA) performed equally well (p=0.59) in both groups. In contrast, the 
(glucose÷HbA1c) ratio performed similarly in transplant pts vs. controls (p=0.66) and the 
(glucose÷GA) ratio differed between these groups (p=0.001).


The GA assay appears to be the most accurate test for assessing glycemic control in 
pts with severe Stage 4 CKD and eGFR < 30 ml/min. However, the HbA1c assay appears to 
be accurate in kidney transplant pts with lesser degrees of renal impairment. The accuracy 
of blood sugar assessment in diabetic pts with advanced Stages of CKD would likely be 
improved with use of the GA assay.


Disclosure of Financial Relationships: nothing to disclose
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Procoagulant Screening for IgG and IgM Anticardiolipin Antibodies Alone 
Is Insufficient To Identify the Incident Risk of Hypercoagulable States in 
Diabetics with Renal Disease  S. Goel, J. Lee, K. Marriott, N. Duncan, A. 
McLean, A. Palmer, D. Taube, T. Cairns.  Imperial College Healthcare NHS 
Trust, London, United Kingdom.


Conventional procoagulant screening with IgG and IgM anticardiolipin antibodies 
(ACA) is insufficient to identify the hypercoagulable [HCS] states associated with risk of 
thrombosis events in diabetics with renal disease. We used extended screening including 
IgA ACA and IgG, IgM and IgA anti-β2 glycoprotein 1 (GP1) as well to try to identify 
HCS in diabetics with renal disease.


Methods
Immediate and 3-6 month pre-transplant sera were analysed in patients with diabetes 


and nephropathy [n =106] for IgG, IgM & IgA ACA and IgG, IgM & IgA anti-β2-GP1.
Episodes of thrombosis were assessed as pulmonary embolus, deep vein thrombus, 


thrombotic cerebrovascular events, haemodialysis access thrombosis, coronary artery graft 
events and allograft thrombosis.


Results
With the conventional IgG and IgM ACA screen only, 13/106 [12%] patients were 


identified as HCS+ve with a thrombotic episode where as 43/106 [41%] patients were 
identified using the extended procoagulant screen which included IgA ACA and IgG, IgM 
& IgA anti-β2-GP1 in addition. 30/106 [28%] patients were missed using the conventional 
screen [p<0.001 vs. extended screening].


Thrombotic events were associated with +ve IgA ACA [17/21 (81%) patients; 
p≤0.004], IgG anti-β2-GP1 [15/19 (79%) patients; p≤0.011] and IgA anti-β2-GP1 [30/39 
(77%) patients; p≤0.001].


There was no statistical evidence that thrombotic events were asscociated with IgG 
ACA [p=0.59], IgM ACA [p=0.19] and IgM anti-β2-GP1 [p=0.22]


Conclusion
To identify HCS +ve diabetic renal patients who have a high risk of having a thrombosis 


event we should use the extended procoagulant screen which includes IgA ACA and IgG & 
IgA anti-β2-GP1. IgG and IgM ACA on their own fail to identy sufficient HCS +ve patients 
with a thrombosis event. IgA anti-β2-GP1 is the most significant antibody and IgM antibody 
in both groups is insignificant.
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YKL-40 Predicts Mortality in Patients with Type 2 Diabetes  Frederik 
Persson,1 Camilla N. Rathcke,2 Mari-Ann Gall,1 Hans-Henrik Parving,3 Henrik 
Vestergaard,2 Peter Rossing.1  1Steno Diabetes Center, Gentofte, Denmark; 
2Herlev Hospital, Herlev, Denmark; 3Rigshospitalet, Copenhagen, Denmark.


YKL-40 is an inflammatory marker involved in plaque rupture in atherosclerosis and 
associated with major cardiovascular events. Furthermore, YKL-40 levels are elevated 
in patients with type 1 diabetes and diabetic nephropathy. The aim of this study was to 
prospectively investigate YKL-40 levels in a population of patients with type 2 diabetes 
(T2D) with different levels of albuminuria and to determine if there is an association with 
overall and cardiovascular mortality.


In a prospective observational follow-up study, 320 T2D patients with normoalbuminuria 
(n=190), microalbuminuria (n=81) and macroalbuminuria (n=49) at baseline were followed 
for a median (range) of 15.7 (0.2–17.0) years. Serum YKL-40 concentrations were 
determined at baseline.


During follow-up 165 patients (51.2%) died, 119 (72%) from cardiovascular causes. 
All-cause mortality was increased in patients with YKL-40 levels in the second and third 
tertile (hazard ratios [95% CI] compared with the first tertile, (1.51 [1.00–2.30], p=0.049 
and 2.74 [1.85–4.07], p<0.001). This association persisted after adjustment for conventional 
cardiovascular risk factors but was weakened and was not significant after additional 
adjustment for urinary albumin excretion rate and glomerular filtration rate.


Cardiovascular mortality was increased with YKL-40 levels in the third tertile compared 
with the first tertile, (2.44 [1.54–3.89], p<0.001. This association was diminished after 
adjustment for the abovementioned covariates.


Patients with normo- or microalbuminuria with YKL-40 levels above the median 
had higher all-cause mortality as compared to patients below the median value 
(p=0.003 and p=0.004, respectively). This association was not found in patients with 
macroalbuminuria.


In patients with T2D and normo- micro- or macroalbuminuria high YKL-40 levels 
predict all-cause mortality. Further research in the pathobiological effects of this marker 
and its interplay with conventional risk factors is warranted.


Disclosure of Financial Relationships: grant/research support: Novartis; honoraria: 
Novartis; ownership: Novonordisk.
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Histological Pattern of Glomerular Diseases in Diabetic Patients  M. N. 
Hassan,1 Shahidul Islam.2  1Nephrology, Labaid Specialized Hospital, Dhaka, 
Bangladesh; 2Nephrology, Bangabandhu Sheikh Mujib Medical University, 
Dhaka, Bangladesh.


Background: Diabetic Nephropathy is the commonest cause of proteinuria in the 
diabetic population. In Bangladesh, glomerular diseases are the commonest cause of CKD. 
Occurrence of glomerular diseases in diabetic patients is not clear.


Methods: This study was conducted on proteinuric (UTP>3G/day) type2 diabetic 
patients who were suspected to have a glomerular disease on clinical grounds by- short 
duration of diabetes, absence of diabetic retinopathy and presence of active urinary 
sediment. 126 diabetic patients of mean age 44±9 years from both sexes (m-56, f-70) were 
recruited. They were examined for fundoscopy, urine analysis, 24 hours UTP and SCr. 
All patients underwent renal biopsy. Tissue was examined by light microscopy and direct 
immunofluoroscence microscopy.


Results: Mean UTP was 5.9 ±3.2G/24 hours, SCr 2.4±2.2mg/dl. Histology shows 
61% have primary glomerulonephritis of different histological types, 20% have secondary 
GN moslty lupus, 16% have diabetic glomerulosclerosis and 3% have glomerulonephritis 
superimposed on diabetic glomerulosclerosis. Histological types of primary glomerular 
diseases were diffuse mesangial proliferative (21.5%), focal segmental glomerulosclerosis 
(19.6%), focal segmental proliferative glomerulonephritis (13.7%), IgA Nephropathy 
(13.7%), membranous nephropathy (11.8%), minimal change disease (9.8%), mesangio-
capillary glomerulonephritis (7.8%) and crescentic glomerulonephritis (1.9%). Among 
diabetic glomerulosclerosis, 70% have diffuse diabetic glomerulosclerosis and 30% have 
Kimmelstiel Wilson nodular glomerulosclerosis. Among the patients with GN superimposed 
on diabetic nephropathy represented only 3% of cases.


Conclusion: In our observation, it is clearly shown that those diabetic patients in whom 
presence of a non-diabetic glomerular disease was suspected on clinical ground, >80 % 
of them were confirmed by renal biopsy to have primary or secondary glomerulonephritis 
of different histological types. Only 16% has typical diabetic glomerulosclerosis. Primary 
glomerulonephritis is quite common among diabetic population in Bangladesh and should 
be strongly suspected and should be ruled out by renal biopsy.
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Metabolic Acidosis Lowers Serum Adiponectin through Inhibition 
of Adiponectin Gene Transcription  Sinee Disthabanchong,1 Kannika 
Niticharoenpong,1 Piyanuch Radinahamed,1 Wasana Stitchantrakul,2 Suradej 
Hongeng,3 Boonsong Ongphiphadhanakul.4  1Department of Medicine, Division 
of Nephrology; 2Research Center; 3Department of Pediatrics, ; 4Division of 
Endocrinology, Department of Medicine, Faculty of Medicine, Ramathibodi 
Hospital, Mahidol University, Bangkok, Thailand.


Metabolic acidosis adversely affects protein and lipid metabolism as well as endocrine 
function. Adipose tissue, a site where excess energy is stored as triglyceride, communicates 
with the rest of the body through synthesis and release adipokines such as leptin, adiponectin 
and TNF-alpha. Metabolic acidosis suppresses leptin in animals and cultured adipocytes. 
Adiponectin is known to enhance insulin sensitivity, improve endothelial function 
and possess anti-atherogenic and anti-inflammatory properties. Serum adiponectin is 
negatively correlated with cardiovascular outcome. The present study investigated the 
effect of metabolic acidosis on adiponectin in vivo and in vitro. Twenty-one healthy female 
volunteers were given ammonium chloride (NH4Cl) for 7 days. Serum electrolytes, lipid and 
adiponectin were determined. Adipocytes were differentiated from human mesenchymal 
stem cells (MSCs) isolated from bone marrow in the presence of PPAR-gamma agonist, 
dexamethasone and insulin. In order to reduce bicarbonate concentration, concentrated HCl 
was added to the culture medium lowering bicarbonate concentration from 24 to 15 mmol/L 
and pH from 7.4 to 7.2. Adiponectin mRNA was determined at 48 and 96 hours by real 
time RT-PCR. After 7 day-course of NH4Cl, serum bicarbonate declined from 25.4 to 18 
mmol/L (p<0.001). Serum triglyceride was unchanged whereas serum adiponectin decreased 
significantly from 10.6 to 9.7 ng/mL (p<0.005). Our MSCs were able to differentiate 
into mature adipocytes demonstrated by the morphological changes and the presence of 
GPDH enzyme activity. Metabolic acidosis did not alter adiponectin mRNA at 48 hours 
but significantly suppressed adiponectin mRNA by 62% (p<0.002) at 96 hours despite the 
slight increase in triglyceride accumulation. In conclusion, metabolic acidosis lowered serum 
adiponectin through an inhibitory effect on adiponectin gene transcription.
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Charateristics of Hospitalized Patients with Hyperkalemia  Hassan Amin,1 
Ashar Luqman,2 Sergio Achiardo,1 Arif Showkat.1  1Nephrology, University of 
Tennessee, Memphis, TN; 2Medicine, University of Tennessee, Memphis, TN.


Hyperkalemia is a serious clinical condition that can lead to significant morbidity and 
mortality. Purpose of this study was to investigate the characteristics of hospitalized pts. 
admitted with hyperkalemia and to identify the risk factors associated with it.


This is a retrospective chart review study of pts. admitted with hyperkalemia in a tertiary 
care hospital over a peroid of one year. Apart from demographic and clinical data we also 
obtained detailed information about medications that can cause hyperkalemia.
Demographics and Clinical Characteritics of Patients


Characteristics All patients 
(n=130)


Pts. with 
medications 
(n=116)


Pts. without 
medications 
(n=14)


p-value*


Age (years) 54.07±17.66 55±17.2 45±19.4 0.0628
Serum potassium (mEq/L) 6.26±0.74 6.31±0.7 5.8±0.2 0.0008
CrCl (ml/min) 78.97±43.14 80.25±42.19 64.75±53.33 0.3041
Hospital stay (days) 4.89±6.31 5.22±6.58 2.14±1.40 0.0042
CKD (%) 38.46 38.79 35.71 0.8230
CHF (%) 27.69 31.03 0 0.0142
HTN (%) 81.54 86.21 42.86 <0.0001
DM (%) 52.31 54.31 35.71 0.1882
Serum potassium ≥6.5 mEq/L (%) 24.62 27.59 0 0.0236
*Comparison between pts. with and without medications.







J Am Soc Nephrol 20: 2009 Clinical Nephrology: Electrolyte and Acid-Base Disorders 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


426A


A total of 3,930 pts. were admitted, out which 130 pts. (3.3%) had serum potassium 
(K+) level ≥5.5 mEq/L on admission (table 1). Majority of the pts. (92.3%) were African 
American. Serum K+ level significantly correlated with medications that can cause 
hyperkalemia (r=0.2030, p=0.0205), HTN (r=0.1785, p=0.0454), but not with creatinine 
clearance (CrCl), diabetes mellitus (DM), congestive heart failure (CHF), or chronic kideny 
disease (CKD). 116 pts. (89.23%) were on medications that can cause hyperkalemia with 
55 (47.41%) pts. taking ≥2 medications. This group of pts. were more likely to have HTN, 
CHF, severe hyperkalemia, and significantly longer hospital stays.


While medications like ACEI, and ARB, benefit pts. with cardiovascular disease, 
CKD and DM, it is imperative to monitor these high risk pts. closely for hyperkalemia 
and hospitalization.
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Inappropriate and Appropriate Secretion of Arginine Vasopressin with 
Varying Distribution of Serum Sodium in Subjects with Acute Infectious 
Diseases  Masami Sasaki,1 Masanobu Kawakami,2 San-e Ishikawa.2  1Hannou 
Municipal Naguri Clinic, Hannou, Saitama, Japan; 2Medicine, Jichi Medical 
University Saitama Medical Center, Saitama, Japan.


The present study was undertaken to determine association of serum sodium (Na) and 
circulatory blood volume (CBV) with arginine vasopressin (AVP) release in subjects with 
acute infectious diseases. A total of 63 subjects were enrolled in the present study. They 
were 31 males and 32 females, with the ages of 74.9 ± 13.5 years (mean ± SEM) ranging 
from 32 to 96 years. Serum Na, plasma AVP and interleukin (IL)-1β were determined at the 
hospitalization, 48 hours after the hospitalization and at the discharge. The subjects were 
subgrouped into 3 groups; Group A: serum Na ≤ 134 mmol/l, Group B: 134 < serum Na 
≤ 140 mmol/l, and Group C: serum Na > 140 mmol/l. Group A of hyponatremic subjects 
had serum Na levels of 124.7 mmol/l, whose % change in CBV was +1.8% as compared 
to the discharge. Group B of the normo-natremic subjects and Group C of the supernormo-
natremic subjects had serum Na levels were 135.8 and 145.0 mmol/l, and their % change 
in CBV was -4.7 and -6.0%, respectively. Plasma AVP levels were extremely as high as 
more than 10 pg/ml in all the 3 groups. Plasma IL-1β was also elevated in all the 3 groups, 
especially 13.0 pg/ml in the hyponatremic subjects. After the hospitalization, antibiotics and 
fluid infusion therapy had been carried out. 48 hours after the hospitalization, % change in 
CBV returned to approximately 0% in the hypo- and normonatremic groups, and plasma 
AVP levels were significantly reduced but still remained elevated. Plasma IL-1β remained 
high in only the hyponatremic subjects. Plasma AVP levels were inappropriately increased 
by IL-1β in the hyponatremic subjects, who kept CBV normal. In contrast, elevated plasma 
AVP levels were closely associated with CBV depletion in the normo- and supernormo-
natremic subjects. These findings indicate that there are two patterns of appropriate and 
inappropriate secretion of AVP in concert with CBV state and inflammatory cytokines in 
acute infectious diseases. Particularly, hyponatremia is closely linked to inflammatory 
cytokine-induced inappropriate secretion of AVP.
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Treatment of Presumed Bartter’s Syndrome with Curcumin  Bhupinder 
Singh.  Southwest Kidney Institute, Tempe, AZ.


Barterr’s Syndrome and its variants present with hypokalemia and alkalosis in the 
setting of hyperreninemic hyperaldosteronism. Treatment usually consists of the use of 
high dose Potassium supplementation and aldosterone antagonists. Prostaglandins are 
thought to contribute to the electrolyte abnormalities and hyperreninemia in Bartter’s 
syndrome. Use of non-steroidals which can suppress prostaglandins is an integral part of 
management of the condition.


I present a patient with hyperreninemic hyperaldosteronism who is being successfully 
treated with oral Curcumin. The patient is a 50 year old female with a long standing (more 
than 20 years) history of hypokalemia, alkalosis, hyperreninemic hyperaldosteronism 
and hypercalciuria. She was being treated with high dose Spironolactone and potassium 
supplementation. She was intolerant to NSAIDs (GI upset, increased edema) and developed 
angioedema with RAAS inhibitor. Despite high dose Potassium she continued to experience 
episodes of symptomatic hypokalemia. At this time it was decided to try Curcumin, which is 
a polyphenol, and has been shown to inhibit prostaglandins. Patient tolerated the treatment 
well, and was able to reduce the need for Potassium supplements and Spironolactone with a 
reduction in episodes of hypokalemia. Over the next year, patient’s urinary Prostaglandin E2 
excretion decreased by 80%, and there was a concomitant reduction in serum aldosterone 
levels (80%) and renin (70%).


Curcumin might be beneficial in the treatment of Prostagladin related hypokalemic 
disorders, and may be better tolerated than NSAIDs.
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Association of Initial Anion Gap and Metabolic Acidosis with Mortality in 
Patients Admitted to Medical Intensive Care Unit  Gautam K. Bhanushali,1,2 
Nirupa E. Borges,1 Peter D. Hart.2,3  1Medicine, Topiwala National Medical 
College, Mumbai, India; 2Medicine, Division of Nephrology, Cook County 
(Stroger) Hospital, Chicago, IL; 3Medicine, Rush Medical College, Chicago, 
IL.


Background:
Anion gap (AG) and metabolic acidosis (MA) is common in critically ill patients in the 


Intensive Care Unit (MICU); but it is unclear if the severity of AG and MA at admission 
is associated with mortality.


Methods:
We prospectively examined the association between AG and acid-base status at 


admission and mortality in 100 consecutive critically ill adults admitted to the MICU of 
a Mumbai hospital, India in 2006. Data obtained included initial arterial blood gas, serum 
electrolytes and albumin. Anion gap was calculated as AG = Na – (Cl + HCO3), and 
corrected for albumin (2.5 meq/l per g albumin difference from 4g) and acid-base status 
was analyzed. Patients were divided into four groups based on the initial AG (meq/l): I 
(normal AG 6-11), II (AG >11-20), III (AG >20-30) and IV (AG >30); and were assessed 
daily for duration of MICU stay and death. Pearson’s chi square test with p ≤ 0.05 was 
significant.


Results:
49% were males, 16% diabetics and 33% had renal failure.
Mortality rate according to the AG groups was I-11.1%, II-33.3%, III-61.3%, and IV-


85.7%. Thus, increase in AG was associated with higher mortality and an AG of >30 had 
the highest mortality (p<0.01). Mortality rate in patients with MA was 60.7% versus mixed 
acid-base 50% and normal acid-base states 8.3% (p<0.001). Mean MICU stay of patients 
with MA, mixed acid-base and normal acid-base status were 4.16(SD 3.82), 13.75(SD 
20.93) and 3.21(SD 1.29) days respectively. Patients with normal acid-base status had the 
shortest MICU stay (p=0.01).


Mortality rate was higher in patients with concomitant MA and acute renal failure 
(61.3%) compared with normal acid-base status and normal renal function (19%) 
(p=0.001).


Conclusion:
Presence and severity of a high anion gap and metabolic acidosis at admission to the 


MICU appeared to be associated with higher mortality. Thus, initial risk stratification based 
on AG and metabolic acidosis may help guide appropriate intervention and prognosis.
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Hyperkalemia Associated with Prolonged Magnesium Sulfate Administration 
in Preeclampsia  Yu-Wei Chen,1 Shih-Hua P. Lin,2 Han-Hsiang Chen,1 Chih-Jen 
Wu.1  1Department of Nephrology, Mackay Memorial Hospital, Taipei, Taiwan; 
2Division of Nephrology, Tri-Services General Hospital, Taipei, Taiwan.


Objective: Although magnesium sulfate (MgSO4) has been effectively used to treat 
preeclampsia, hyperkalemia associated with its prolonged administration has not been well 
recognized. We retrospectively reviewed the records of women with preeclampsia who 
received prolonged MgSO4 administration to assess serum potassium (K+) levels.


Methods: Over a 3-year period, 587 women with preeclampsia were treated with 
MgSO4. Excluding patients with pre-existing renal insufficiency, acute kidney injury, or 
who had treatment with nephrotoxic agents, 21 patients who had had serum magnesium 
and K+ concentrations measured both before and after MgSO4 administration were enrolled 
for analysis.


Results: There was a significant increase in mean serum K+ before and during MgSO4 
infusion, from 4.1 ± 0.1 to 4.9 ± 0.1 mEq/L (P < 0.001). Nine of the 21 patients had serum 
K+ of greater than 5.0 mEq/L (mean, 5.4 ± 0.2 mEq/L). Although creatinine also increase 
significantly (0.75 ± 0.03 to 0.86 ± 0.05 mg/dL, P = 0.02) (figure 1), only change in 
magnesium concentration was significantly associated with the increase in serum K+ in 
stepwise multiple regression (Beta = 0.683, P = 0.007). A positive correlation was found 
between the increase in serum K+ and the cumulative MgSO4 dose (r = 0.667, P = 0.025) 
(figure 1).
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Significantly increase in serum K+ (> 1 mEq/L) started to present after the cumulative 
dose of MgSO4 over 60 g.


Conclusion: Prolonged MgSO4 therapy in preeclampsia may result in a significant 
increase in serum K+ concentration in a dose-response manner.


Disclosure of Financial Relationships: nothing to disclose
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Severe Metabolic Alkalosis in Pendred Syndrome  Fiona E. Karet, Narayanan 
Kandasamy, Mark L. Evans.  Medical Genetics, Renal Medicine and Institute of 
Metabolic Science, University of Cambridge, Cambridge, United Kingdom.


A woman aged 46y with a prior history of congenital deafness requiring a cochlear 
implant, alcohol abuse and recent hypothyroidism, was admitted in extremis with generalized 
rigidity, carpal spasm and hypoventilation. Urinary sepsis and prolonged vomiting were 
causative factors.


Severe hypochloremic metabolic alkalosis (arterial pH 7.59; pO2 7.08 kPa; pCO2 6.39 
kPa; HCO3


- 45 mEq/l; BE +20.4), together with marked hypokalemia (1.4 mEql/l) and 
hypomagnesemia (0.38 mEq/l) led to a prolonged and stormy clinical course requiring 
ventilatory support and very large volumes of IV KCl and Mg supplementation.


Review of cranial imaging revealed widened vestibular aqueducts, suggesting Pendred 
syndrome as the underlying diagnosis. This recessively inherited disorder, characterized 
by sensorineural hearing loss and thyroid enlargement and/or dysfunction, is associated 
with mutations in SLC26A4, which encodes pendrin.


Genetic analysis of SLC26A4 revealed a homozygous V138F change, which results in 
intracellular retention of mutant protein.


Pendrin mediates iodide transport by thyrocytes and contributes to ion and fluid 
homeostasis in the inner ear. Pendrin defects result in endolymphatic hydrops in association 
with a large vestibular aqueduct. Pendrin also accounts for apical Cl-/HCO3


- exchange at the 
luminal surface of β-intercalated cells of the renal cortical collecting duct. However, neither 
humans with Pendred syndrome nor mouse models display biochemical alterations under 
basal conditions. Alkalosis in Pendred’s has only been reported once, following thiazide 
therapy for endolymphatic hydrops in a child1.


Following our patient’s recovery, all serum electrolyte and acid-base abnormalities 
resolved. Fractional Cl- excretion was however elevated, and hypomagnesemia returned, 
associated with continuing alcohol misuse.


We conclude that in situations of systemic chloride depletion or bicarbonate excess, 
humans with defective pendrin can develop clinically important metabolic alkalosis, 
presumably because other compensatory mechanisms are insufficient when bicarbonaturia 
cannot be generated by pendrin up-regulation.


1Pela et al: Clin Nephrol 69:450-3, 2008
Disclosure of Financial Relationships: nothing to disclose


F-PO1373


The High Incidence of Hyponatremia in Patients Admitted to a 
Comprehensive Cancer Center: Causes, Severity and Implication for 
Patient Outcome  Ramdas N. Kumar,1 Sartaj Alam,1 Abdulla K. Salahudeen,1 
Pankaj Shah,2 Victor Lavis.2  1Nephrology, University of Texas M.D. Anderson 
Cancer Center, Houston, TX; 2Endocrinology, University of Texas M.D. 
Anderson Cancer Center, Houston, TX.


Hyponatremia is defined as serum sodium concentration less than 136 mEq/L. Treatment 
strategies against cancer have dramatically changed with the use of more targeted therapy. 
There is limited comprehensive data analyzing the extent of hyponatremia in patients 
with cancer admitted to hospitals; data from studies of patients hospitalized in acute care 
centers have varied incidence from 1 to 30% depending on the definition of hyponatremia. 
We obtained electronic data on 2960 patients admitted to The University of Texas M. D. 
Anderson Cancer Center from May-July, 2006 to examine the extent of hyponatremia and 
its impact on patient outcomes. The incidence of hyponatremia was 46.3% with 12.7% 
of the patients having sustained hyponatremia (peak sodium below 135mEq/L throughout 
admission and after discharge during time period). Based on its severity definition, the 
incidence of serum sodium concentration less than 110mEq/L was 0.03%, 111-125 mEq/L 
was noted in 1.9% and 126-134 mEq/L was noted in 44.3% of patients. The incidence rates 
of sustained hyponatremia with the different types of cancer are as follows: 13.2% in Prostate 
Cancer, 15.5% in Breast Cancer, 18.4% in Melanoma, 18.8% in Pancreas, 18.0% in Renal/
Pelvis, 20.3% in Urinary Bladder, 21.2% in Esophagus, 22.5% in Lung/Bronchus, 21.0% 
in Ovaries, and 31.8% in Liver/Biliary and 11.1% in other cancer patients (χ2= 17.3, P 
value<0.001). On the whole hyponatremia was 12.8% among malignant cancer patients 
compared with 5.4% in benign cancer patients. The in-hospital mortality was 22% in 
patients with hyponatremia versus 12% in non-hyponatremic patients. The odds of death 
during hospital admission for hyponatremia patients is 2.02 (P-valu=0.002, 95% CI; 1.3-
3.2). In conclusion, there is a significant increase in hyponatremia in hospitalized patients 
with cancer and it is associated with a higher mortality rate. Whether hyponatremia is a 
significant contributor to mortality in this population is yet to be determined.
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Anion Gap Predicts Long Term Renal Outcome in Chronic Kidney Disease 
Patients  Lee-Moay Lim, Shih-Meng Yeh, Kang-Kuei Lim, Chi-Chih Hung, 
Jia-Jung Lee, Daw-Yang Hwang, Jer-Chia Tsai, Jinn-Yuh Guh, Shang-Jyh 
Hwang, Hung-Chun Chen.  Nephrology, Kaohsiung Medical University Hospital, 
Kaohsiung, Taiwan.


Background: Metabolic acidosis is a well known complication in chronic kidney 
disease patient. However, the characteristics and consequences of high anion gap metabolic 
acidosis are little known. We tried to figure out the presentation of anion gap and metabolic 
acidosis among patients with chronic kidney disease and their influence on long term 
renal outcome.


Method: A total of 1740 patients with chronic kidney disease (CKD) stage 1 to 5 (63.3 
[+/-] 0.4 years, 56% male) were investigated. Participants were recruited from November 
2002 to December 2007 in a university hospital. Clinical outcomes and patient characteristics 
were ascertained from integrated CKD care program databases.


Result: Anion gap increased significantly above 12 when GFR delinced below 20 ml/
min/1.73m2. We divided the patients into 3 tertiles by anion gap as low (<9.2), median 
(9.2-12.55) and high (>12.55) anion gap (AG) group. In high AG group, patients tend 
to be younger, more female, anemic, higher uric acid, higher phosphate, higher sodium, 
lower chloride, lower bicarbonate, and poor GFR (all p<0.05). In survival analysis, we 
revealed that high AG group had worsen renal outcome than the other groups with a 4 year 
renal survival below 25%. In multivariate cox regression, we confirmed the importance 
of established risk factors for end-stage renal disease (ESRD) including hematocrit (HR 
0.950; 95% CI 0.912 to 0.989), albumin (HR 0.373; 95% CI 0.289 to 0.480), uric acid 
(HR 1.083; 95% CI 1.006 to 1.166), total calcium (HR 0.842; 95% CI 0.721to 0.984), 
potassium (HR 1.298; 95% CI 1.010 to 1.667), BUN (HR 1.013; 95% CI 1.005 to 1.021), 
and MDRD-GFR (HR 0.964; 95% CI 0.943 to 0.985). We also found anion gap (HR 1.023; 
95% CI 1.001 to 1.045) or corrected anion gap (HR 1.048; 95% CI 1.022 to 1.074) instead 
of bicarbonate (p=0.090, HR 0.965; 95% CI 0.927 to 1.005) is the risk factor for predicting 
long term renal outcome in CKD patients.


Conclusion: High anion gap metabolic acidosis predicts ESRD. Anion gap is the 
independent risk factor for ESRD in CKD patients.
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Hypernatremia – An Independent Predictor of Mortality in Critically 
Ill Young Patients  Megha Shah, Ankit Rohatgi, Wajid M. Choudhry.  Unity 
Health System, Rochester, NY.


INTRODUCTION: Hypernatremia is common in the intensive care unit (ICU). There 
have been studies showing a direct relationship between hypernatremia and increase 
in mortality, particularly in the elderly population. We decided to determine the effect 
of hypernatremia on mortality in the young, critically ill patients (age =18- 65yrs). We 
assessed the prevalence of hypernatremia and its impact on mortality and ICU length of 
stay (LOS) in these patients.


METHODOLOGY: Case records of 207 patients admitted in the ICU in the month of 
Jan-Feb 2009 at a community based hospital were reviewed retrospectively. 99 (47.8 %) 
of these patients were aged < 65 yrs (51.2 ± 5.51). Patients were divided into 2 groups, 
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Group 1 with Na > 145 and Group 2 with Na ≤ 145. The outcomes in terms of mortality and 
LOS in these two groups were compared. Main diagnosis, severity of illness and predicted 
mortality rate as per SAPS 2 score, were other factors assessed. Results are expressed as 
mean ± SD. T-test was used for statistical analysis, p≤0.05 being significant.


RESULTS: Of 99(n) patients (age > 65 yrs), 10 (10.1 %) patients had hypernatremia, 
7 (7.1%) died; LOS (Mean, Range) was 4.79, 1-61 days. A significantly higher mortality 
rate and Length of Stay (LOS) was found in the hypernatremic group compared to non 
hypernatremic group, despite no significant difference in the predicted mortality rate (SAP 
2 score) at the time of ICU admission.
Total patients <65yr = 99 Group 1 (Na > 145) Group 2 (Na ≤ 145) P value
Mortality (%) 40 3.4 <0.005
LOS (days) 10.60 ± 18.35 4.15 ± 4.63 0.008
Predicted mortality (SAPS 2) at admission (%) 11.1% ± 9.74% 8.73% ± 11.97% 0.55
Predicted Mortality - Group 1 vs Group 2


CONCLUSIONS: Hypernatremia is an independent risk factor influencing the mortality 
of critically ill patients in the young population (age< 65 yrs) too. Most deaths are due to 
an underlying disease process, rather than the hypernatremia itself. Delays in treatment of 
hypernatremia increase mortality.Strategies for preventing and, or aggressively treating 
hypernatremia in the ICU should be encouraged.
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The Effectiveness of Barsoum-Levine Formula for Predicting the Initial 
Saline Infusion Rates in Severe Hyponatremia ≤125 mEq/L)  Joo-Hark Yi, 
Sang-Woong Han, Ho-Jung Kim.  Renal division, Dept. of Internal Medicine, 
Hanyang Univ. Guri Hospital, Guri-si, Gyeonggi-do, Korea.


The best method to guide an initial rate of saline infusion in correcting serum sodium 
levels in severe hyponatremic patients still remains as an issue. This study aimed to compare 
the efficiency of 3 suggested formulas - Adrogue-Madias (AM), Barsoum-Levine (BL), and 
simplified Barsoum-Levine (sBL) equations - for its rates through isotonic saline load test 
(ISLT). Eighteen consecutive patients (M:F, 7:11, 75±9 yrs) were enrolled in emergency 
room (ER), who showed severe hyponatremia (serum Na±SD, 114±6.6 mEq/L; 102-125 
mEq/L) without edema or renal diseases. ISLT at 83 ml/hr for 12 to 24 hrs was performed 
on the first day of admission to ICU via ER. Actual changes in serum Na from baseline 
(Act-∆[Na]) were compared to its predicted changes (Pre-∆[Na]) calculated by 3 formulas. 
The volume of urine was measured during the first 4 hrs for BL and sBL. Based on clinical 
data including ISLT, out of 18 patients, 12 were assessed as hypovolemia (67%) and 6 as 
euvolemia (33%). The mean correction rate of serum Na was 0.30±0.18 mEq/L/hr during 
24 hrs with no significant difference between the first and the second 12 hrs. At 12 hrs, 
Act-∆[Na] was 5±4.4 mEq/L while Pre-∆[Na] was 1.9±0.8 mEq/L by AM (p<0.05 vs Act-
∆[Na]), 3.3±3.7 mEq/L by BL (p=NS), and 2.9±2.0 mEq/L by sBL (p=NS), respectively. At 
24 hrs, Act-∆[Na] was 7±4.3 mEq/L while Pre-∆[Na] was 3.8±1.7 mEq/L by AM (p<0.05), 
7.3±5.5 mEq/L by BL (p=NS), and 2.9±2.0 mEq/L by sBL (p=NS), respectively. Also, 
correlation analysis between Act-∆[Na] and Pre-∆[Na] showed no significance in AM at 
all (r=-0.2, p=0.93 at 12 hrs, r=0.2, p=0.45 at 24 hrs), but it was significant in both BL 
and sBL, more in the latter (BL, r=0.51, p=0.03 at 12 hrs, r=0.62, p=0.02 at 24 hrs; sBL, 
r=0.50, p=0.04 at 12 hrs, r=0.81, p=0.001 at 24 hrs). All patients tolerated ISLT well and 
discharged with normalized serum Na. In conclusion, Barsoum-Levine formulas, preferably 
the simplified one, could be recommended as an optimal guide for the initial management 
with saline infusion for the severe hyponatremic patients admitted via ER, who revealed 
high prevalence of hypovolemia.


Disclosure of Financial Relationships: nothing to disclose


F-PO1377


Hyponatremia-Induced Osteoporosis  J. Barsony,1 M. B. Manigrasso,1 H. 
Tam,1 Q. Xu,1 Y. Sugimura,1 Y. Tian,1 D. J. Adams,2 E. A. Carter,3 H. E. Resnick,3 
J. G. Verbalis.1  1Endocrinology & Metabolism, Georgetown University, 
Washington, DC; 2Orthopedic Surgery, University of Connecticut, Farmington, 
CT; 3Epidemiology & Statistics, MedStar Research Institute, Hyattsville, MD.


There is a high prevalence of chronic hyponatremia (HN) in the elderly, frequently due 
to inappropriate secretion of antidiuretic hormone (SIADH). Recent reports have shown 
adverse effects of HN on gait stability leading to an increased falls, a risk factor for fractures. 
We tested the hypothesis that prolonged HN also contributes metabolically to bone loss by 
activating bone resorption to release stored sodium from bone. Using a rat model of SIADH, 
HN was maintained for 3 months in 22 month-old male F344 Brown-Norway hybrid rats 
(F344BN) by infusing desmopressin (5 ng/h) and feeding a liquid diet. Normonatremic 
control aged F344BN rats also received desmopressin, but were pair-fed the same diet in 
solid form. Biweekly measurements of bone mineral density (BMD) by DXA demonstrated 
that HN induced greater progressive bone loss than aging alone (AP spine -17% vs -9%; total 
femur -11% vs -6%; proximal tibia -12% vs -3%; p<0.05). In 3 month-old male F344BN 
rats, HN for 3 months caused severe trabecular and cortical bone losses by micro-computed 
tomography. Histomorphometry and in vitro osteoclastogenesis studies indicated that the 
bone loss was primarily due to increased bone resorption. Analysis of the Third National 
Health and Nutrition Examination Survey via linear regressions demonstrated that HN was 
independently associated with increased odds of osteoporosis (T-scores<-2.5) at the hip in 
humans (odds ratio=2.85; 95% CI 1.03-7.86, p<0.01) after adjustment for age, sex, race, 
BMI, physical activity, serum 25(OH)D levels, and history of diuretic use and smoking. Our 
results represent the first demonstration that chronic HN causes substantial bone mineral 
loss, a metabolic effect increasing fracture risk. Cross-sectional data in humans showing 
that HN is associated with significantly increased odds of osteoporosis are consistent with 


the experimental data in rats, and suggest that bone quality should be assessed in all patients 
with chronic HN (supported by AG029477).
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Mortality in Severe Hyponatremia: Do Patients Die “OF” or “WITH” a 
Low Serum Sodium Concentration?  Arun Chawla,1 Joseph D. Cappucio,1,2 
Sagar U. Nigwekar,1,2 Richard H. Sterns.1,2  1Internal Medicine, Rochester 
General Hospital, Rochester, NY; 2Internal Medicine, University of Rochester 
School of Medicine and Dentistry, Rochester, NY.


Background & objectives: Severe hyponatremia is reported to have high mortality. 
This study was designed to describe co-morbid illnesses associated with a fatal outcome 
and to correlate mortality with severity of hyponatremia.


Methods: All patients hospitalized with serum sodium (sNa) ≤120mEq/L from a single 
center over a 12 yr period were included. Data were abstracted to determine cause(s) and 
circumstances of death and their relation to sNa. Non-hypotonic hyponatremia was excluded. 
Demographic and clinical characteristics of patients who died with sNa ≤120mEq/L were 
compared to those who survived with sNa ≤110mEq/l.


Results: Of 583 patients with sNa ≤120mEq/l, 8.2% died. Mortality did not increase 
with lower sNa and was lowest among patients with sNa <110 mEq/l.


Causes and co-morbidities of hyponatremia differed amongst the 48 fatal cases with less 
severe hyponatremia (116 ± 3 mEq/L) and the 34 survivors with more severe hyponatremia 
(107 ± 3 mEq/L). Drug-induced hyponatremia was 3 times more common in survivors 
while hyponatremia due to renal failure was 13 times more common in those who died. 
Comorbidities were more common in fatal cases: sepsis (48% vs zero), acute kidney injury 
(58% vs 3%), CHF (48% vs 18%) and malignancy (33% vs 12%). Two-thirds of those who 
died had at least 2 underlying progressive and irreversible illnesses. Only 2 deaths in the 
last 12 years could possibly be ascribed to neurological complications of hyponatremia 
and even these had multiple co-morbidities.


Conclusions: Mortality in patients with hyponatremia is usually related to the nature 
of underlying illness rather than the severity of hyponatremia and is seldom related to a 
neurological complication of hyponatremia.
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Characteristics and Clinical Outcomes of Severe Hyponatremia in 
Hospitalized Patients  So Young Lee, Seok Hui Kang, Byung Ha Chung, 
Bok Jin Hyoung, Youn Joo Jeon, Hyeon Seok Hwang, Young Soo Kim, Cheol 
Whee Park, Young Ok Kim, Chul Woo Yang, Yong-Soo Kim, Bum Soon 
Choi.  Department of Internal Medicine, Catholic University of Korea, Seoul, 
Korea.


Introduction: Severe hyponatraemia is a serious medical condition, which is associated 
with morbidity and mortality. Controversy still exists regarding the prevalence, cause and 
management. We evaluated the prevalence, clinical characteristics and clinical outcomes 
of severe hyponatremia in hospitalized patients.


Methods: Among the 532,571 patients who was admitted to Seoul St. Mary’s hospital 
from August 2006 to July 2008, we studied 118 severe hyponatremic patients. Severe 
hyponatremia was defined as serum sodium level ≤ 120 mmol/L at least twice.


Results: Of 14,880 hyponatremic patients, 118 (2.85%) patients had severe 
hyponatremia. Their mean age was 67 ± 15 years; 56 (48%) were male; mean sodium level 
was 114.9 ± 5.3 mEq/L; mean duration of admission was 15.8 ± 13.3 days. In 23 (20%) 
patients, severe hyponatremia was developed after admission. Charlson risk index showed 
low risk as 8 (7%), medium risk as 46 (39%), high risk as 39 (33%), and very high risk as 25 
(21%). Most patients were admitted to the department of internal medicine (84%); among 
these, division of nephrology was 38 patients (38%). The main cause of severe hyponatremia 
was liver failure in 17 patients (14.4%). The administration of hypertonic saline was the most 
common treatment (43.2%). Overall mortality was 17.8% during the admission. Mortality 
was significantly linked to Charlson risk index (nonsurvivor - very high risk group 40% 
vs. survivor – medium risk group 49%, p = 0.015), but not to related with absolute serum 
sodium concentration at admission. By the end of the follow-up, 1-year survival was 27% 
in the very high risk group, and 89% in the medium risk group (p < 0.05).


Conclusion: The very high risk group in Charlson risk index showed poor prognosis 
among the severe hyponatremia in hospitalized patients. Therefore we should have more 
attention and intervention to this group.
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Risks for Osmotic Demyelination Syndrome after Liver Transplantation  
Stephen M. Schinker, H. Banks, R. Hall, C. Gisler, K. V. Speeg, C. R. Nolan, 
D. J. Riley.  Transplant Center and Medicine/Nephrology, University of Texas 
Health Science Center, San Antonio, TX.


Background: Patients with end stage liver disease are at risk for osmotic demyelination 
if chronic hyponatremia is corrected rapidly. We sought to identify in liver transplant patients 
the incidence of post-op demyelination syndrome, as well as potentially remediable risk 
factors for its development.


Methods: All liver transplant recipients from 1996-2008 were analyzed retrospectively. 
Patients with osmotic demyelination syndrome diagnosed by MRI and clinical criteria were 
compared to controls without the syndrome. Factors analyzed included age, sex, BMI, race, 
MELD score, albumin, creatinine, pre-transplant eGFR (MDRD), serum Na+ concentration 
at admission, pre-transplant and perioperative change in serum Na+, and volumes of fluids 
and blood products administered. Univariate and multivariate analyses were performed. 
Receiver operating characteristic (ROC) curves were calculated on all continuous variables 
found to be statistically significant by univariate analysis.


Results: 11 of 896 patients (1.2%) developed osmotic demyelination syndrome. They 
were compared with 55 representative, matched controls that did not. Pre-op Na+ <130 
mmol/L (p <0.05), peri-operative Na+ change ≥12 mmol/L (P <0.03), MELD ≥24 (P <0.003), 
and eGFR pre-transplant ≤60 mL/min (p <0.004) were statistically significant predictors 
of subsequent osmotic demyelination syndrome. In addition, more intra-operative blood 
products were given to patients who developed osmotic demyelination.


Discussion: Dynamic intra- and perioperative management can cause rapid changes 
in serum Na+ due to administration of fluids hypertonic relative to the patient’s serum, 
including blood products and 1 meq/mL NaHCO3 solution. Our liver transplant team can 
now identify high risk patients with impaired kidney function and high MELD scores, and 
can implement changes in their management to include partial, preoperative correction of 
severe hyponatremia and pre- or intraoperative hemodialysis if needed. We are also testing 
the use of isotonic NaHCO3 solutions and adjustments of IV fluid tonicity based on frequent 
measurements of serum Na+ intraoperatively.
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Normal Fractional Urate Excretion (FEurate) in Reset Osmostat (RO) 
Eliminates RO as Subgroup of SIADH  Nicole M. Ali, Louis Imbriano, 
Ekambaram Ilamathy, John K. Maesaka.  Medicine, Winthrop-University 
Hospital, Mineola, NY.


Increased FEurate accompanies hyponatremia in cerebral/renal salt wasting (RSW) 
and SIADH. It can differentiate RSW from SIADH when serum Na is normal, being 
persistently increased in RSW and normal in SIADH. We report 6 hyponatremic patients 
with RO, who present with normal FEurate. Their ages range from 61 to 89 years and 4 
are females. Associated conditions include: hypertension, diabetes, cardiovascular disease, 
colon/breast carcinoma, membranous nephropathy and gout. Initial urine osm ranged 
from 336 to 502 mosm/kg, urine Na 43-109 mmol/l and in one patient, 119 mosm/kg and 
17 mmol/l, respectively. FEurate ranged from 3.77 to 9.38% (normal < 10%) and serum 
urate from 2.45 to 5.7 mg/dl, 4 being hypouricemic at < 4mg/dl. All patients diluted their 
urines spontaneously or after water loading to 99, 119, 116, 166, 191, and 210 mosm/kg. 
Five of 6 patients were treated inappropriately by fluid restriction for a presumed diagnosis 
of SIADH. The diagnosis of RO was established by the excretion of dilute urines, either 
spontaneously or after water loading. Five of 6 patients met criteria for RSW or SIADH, 
but the normal FEurate places these patients in a separate pathophysiologic group from 
RSW and SIADH. (We report normal FEurate in psychogenic polydipsia, Kidney Int. in 
press) RO or type B SIADH makes up 36% of all cases of SIADH. Elimination of RO as 
a subgroup of SIADH has practical implications, because patients with RO should not be 
treated or fluid restricted. In conclusion: FEurate should be routinely determined when 
evaluating patients with hyponatremia and is more informative than serum urate. A normal 
FEurate in a hyponatremic patient strongly suggests RO. RO requires no treatment and 
should be eliminated as a subgroup of SIADH.
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Mechanisms To Reduce Hypoxic Damage in the Loop of Henle  Mitchell 
L. Halperin, Laura Voicu, Surinder Cheema-Dhadli, Greg M. T. Hare, David 
C. Mazer.  Medicine/Nephrology, St Michaels Hospital, Toronto, ON, Canada; 
Anesthesiology, St Michaels Hospital, Toronto, ON, Canada; Medicine/
Nephrology, St Michaels Hospital, Toronto, ON, Canada; Anesthesia, St 
Michaels Hospital, Toronto, ON, Canada; Anesthesia, St Michaels Hospital, 
Toronto, ON, Canada.


Acute kidney injury (AKI) may target the medullary thick ascending limb (mTAL), as 
it has a tenuous O2 delivery versus its O2 consumption. Our objective was to determine 
the earliest sign of low O2 delivery to the mTAL, and to determine if mTAL damage can 
be minimized. Rats (n=8 in each group) were fed a low salt diet for 3 days to facilitate 
detection of increased Na & Cl excretion while inspiring 8% O2 for 5hr. The markers of 
hypoxia included plasma lactate (rose from 1±0.2 in control rats to 3±1 mM in hypoxic 
rats, p<0.05 (mean±SD), a 27-fold higher plasma erythropoietin level in hypoxic rats, 
p<0.05 (low renal cortical PO2), and a 2.4 fold rise in HIF1-α and a 3.7-fold rise in nNOS 
in the excised renal outer medulla (p<0.05). There was no rise in the rates of Na and/


or Cl excretion as compared to control rats exposed to room air. On the other hand, the 
Uosm was 2447±197 mOsm/kg H2O in control rats whereas it was significantly lower 
(925±694 mOsm/kg H2O, p<0.05) at the end of the hypoxic period. This lower Uosm could 
have been due to a vasopressinase because the Uosm was significantly higher 1776±243 
mOsm/kg H2O in hypoxic rats pretreated with dDAVP (p<0.05); however, this was not 
the correct interpretation, as the osmolality in the excised renal papilla and the urine were 
not significantly different in any group (control, hypoxic, hypoxic+dDAVP). Of note, rats 
given dDAVP had significant reductions in all 4 markers of hypoxia. When the hypoxic rats 
were allowed to breathe room air for 6 hr, their Uosm rose to control values. We conclude 
that the primary evidence of hypoxia in the mTAL was a large fall in papillary osm without 
changes in the excretion of Na & Cl. This fall in Uosm was prevented by pretreatment with 
dDAVP, which likely increased O2 delivery to mTAL, suggesting a possible new emphasis 
for early diagnosis and prophylaxis of AKI. Models of renal concentration must be modified 
to explain this large fall in papillary osm.
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Cyclooxygenase (COX)-2 Selective and Non-Selective Non-Steroidal Anti-
Inflammatory Drugs and Risk of Hyperkalemia  Jean-Philippe Lafrance,1,2 
Donald R. Miller.1,2  1School of Public Health, Boston University; 2CHQOER, 
VAMC Bedford, MA.


Hyperkalemia is a known complication of non-steroidal anti-inflammatory drug 
(NSAID) use, possibly causing fatal arrhythmia. However, the differential risk of 
hyperkalemia among various NSAIDs is not known. Our objective was to compare the 
risk of hyperkalemia between COX-2 selective and non-selective NSAIDs in a large 
population-based cohort.


We conducted a nested case-control study of veterans in the U.S. Department of Veterans 
Affairs health care system. From a cohort of 1,267,025 new NSAID users (mean age=58.1 
years, 7.1% female sex), we identified 18,326 cases of hyperkalemia, and 355,106 matched 
controls between 2000 and 2006. Hyperkalemia was defined as a first potassium value 
≥6.0 mEq/L occurring in an outpatient setting or in the first 48h of hospitalization. Risk of 
hyperkalemia was estimated using multivariable conditional logistic regression adjusting 
for various confounding factors, including demographics, co-morbidities, medication use, 
and laboratory test results.


The risk of hyperkalemia varied among different NSAIDs with lower or similar risk 
in meloxicam (adjusted odds ratio=0.76; 95% confidence interval: 0.46, 1.26), piroxicam 
(1.13; 0.90, 1.43), salsalate (0.68; 0.57, 0.81), and sulindac (1.10; 0.89, 1.36); and higher 
risk in rofecoxib (1.46; 1.24, 1.73), celecoxib (1.30; 1.08, 1.57), etodolac (1.15; 1.00, 
1.31), diclofenac (1.29; 1.08, 1.53), naproxen (1.16; 1.04, 1.28), indomethacin (1.45; 
1.22, 1.72), and keterolac (1.26; 1.02, 1.55) compared to ibuprofen, the most frequently 
prescribed NSAID in the VA. The risk of hyperkalemia associated with NSAID use (all 
agents combined) was higher in patients who were recently exposed to contrast media, were 
prescribed angiotensin converting enzyme inhibitors or angiotensin II receptor antagonists, 
or had a prior history of hyperkalemia.


This study provides evidence that the safety profile for hyperkalemia varies among 
NSAID agents in a way that it is not clearly related to their COX-2 selectivity. Comparative 
safety within widely prescribed drug classes is important information for clinicians and 
health care administrators.
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Clinico-Genetic Analysis of Korean Patients with Gitelman’s Syndrome  
Yoon Chul Jung,1 Kwon Wook Joo,2 Ji Yong Jung,2 Ki Young Na,2 Sejoong 
Kim,3 Hye Ryoun Jang,2 Jay Wook Lee,4 He Il Cheong,5 Jin Suk Han.2  1Internal 
Medicine, Jesaeng General Hospital, Sungnam, Korea; 2Internal Medicine, 
College of Medicine, Seoul National University, Seoul, Korea; 3Internal 
Medicine, Gachon University of Medicine and Science, Incheon, Korea; 4Internal 
Medicine, Chung-Ang University Yong-San Hospital, Seoul, Korea; 5Pediatrics, 
College of Medicine, Seoul National University, Seoul, Korea.


Gitelman’s syndrome (GS) is characterized by hypokalemic metabolic alkalosis, 
hypomagnesemia, and hypocalciuria. Clinical features were reported to be diverse. Although 
gene analysis of SLC12A3 encoding NaCl cotransporter (NCC) is known to be the best 
way to diagnose GS, mutations in CLCNKB encoding ClC-Kb can also be the cause of GS. 
In this study, 20 Korean GS patients (14 males and 6 females, age 28 + 11 yr) diagnosed 
by clinical features were enrolled and their clinical history, biochemical features, thiazide 
test, and mutation analysis of SLC12A3 and CLCNKB were compared. All coding regions, 
including intron-exon boundaries, of SLC12A3 and CLCNKB were analyzed. All had 
hypokalemia, metabolic alkalosis, normal blood pressure and hypocalciuria. Six of the 
20 patients did not have hypomagnesemia. Thiazide test was adequately performed in 17 
patients and all the results were consistent with GS. NCC mutations were detected in 17 
patients (7 compound heterozygous, 5 heterozygous, and 5 homozygous mutations) and no 
mutations were observed in 3 patients. Mutations in CLCNKB were identified with SLC12A3 
mutations in 2 patients (1 heterozygous, 1 homozygous mutation). The patient who had 
simultaneous homozygous mutation in CLCNKB and heterozygous NCC mutation showed 
more severe clinical presentation (early onset, mild growth retardation, polyuria) but no 
phenotypic variation was identified in the other patient with both heterozygous CLCNKB 
and heterozygous NCC mutation. Some GS patients may have normomagnesemia. The 
diagnosis of GS primarily depends on the clinical criteria and thiazide test. Gene analysis of 
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SLC12A3 is complementary and may misleading due to intrinsic limitation of the analysis 
method. Identification of CLCNKB mutation should also be considered.
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Spurious Anion-Gap (AG) Metabolic Acidosis (MA) Resulting from 
Negative Interference with the Enzymatic (ENZ) Assay for Total CO2 (TC)  
Nagarathna G. Manjappa,2 Carol Luhrs,1 Robert H. Barth,1 Philip Goldwasser.1  
1VA NY Harbor Healthcare System, Brooklyn, NY; 2SUNY Downstate Medical 
Ctr, Brooklyn, NY.


Although TC measured by chemistry analyzer and blood-gas derived plasma HCO3 
(G) are generally in close agreement, we found a persistent and marked discrepancy in a 
patient (pt) with HCV, newly detected tongue & liver cancers, & biclonal gammopathy, 
during a 5 month hospital stay. The pt had normal G (24.0±0.9[SD] mM, n=17), usually 
with mild resp. alkalosis, but very low TC (12.4±2.7 mM, n=107; p<.0001 vs G) and high 
AG (19.2±3.1 mM, n=107) suggesting MA. The discrepancy persisted on G & TC samples 
drawn from the same arterial puncture (day 78: pH=7.47, pCO2=35, G=24.5; TC=12, 
AG=20). Unremarkable organic anion levels were present in both blood (lactate: 1.3±0.5 
mM, n=19; ketones: neg., n=5; salicylates: 1±0 mg/dL, n=2) and urine (dipstick ketones: 
neg. [n=9], trace [n=2], 15 mg/dl [n=1]; organic anion panel, by gas chromatography/mass 
spectrometry: neg). Assay artifact was tested by measuring TC with two different methods. 
After first measuring TC by the ENZ assay on our analyzer (Advia 1650, Siemens/Bayer), 
we retested the same sera at nearby clinical labs that used CO2 electrode-based (E) assays. 
The E-based TC values were ∼ 7 mM higher than the ENZ-based values (day 144: ENZ=13, 
n=1; E=19.9±0.4, n=2; day 148: ENZ=14, n=1; E=21, n=1). The ENZ method quantifies the 
depletion of NADH analog by a decline in absorbance at 410 nm. Interference with the ENZ 
assay by the pt’s serum was confirmed after sera were sent to Siemens to examine reaction 
kinetics. The pt’s serum (but not control sera) was found to produce turbidity (i) when 
mixed with the TC assay reagents, causing an initial nonspecific increase in absorbance-
-in contrast to the decline expected, and also (ii) when mixed with one of a test panel of 
purified bovine gamma globulins. In summary, a spuriously low TC, when measured by an 
ENZ method, was caused by an endogenous interfering substance, probably a heterophilic 
antibody directed against bovine proteins. Since the pt. had a biclonal gammopathy, one 
of his two clonal proteins may itself have been the interferent.
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Rapid Correction of Chronic Hyponatremia Causes Astrocytes Death  
Fabrice Gankam Kengne,1,2 Alain Boom,1 Roland Pochet,1 Jean Pierre Brion,1 
Guy Decaux.1  1Internal Medicine, ULB Belgium; 2Internal Medicine, UTSW 
Dallas.


Astrocytes are a key component in brain adaptation to anisosmotic conditions and these 
cells have been shown to play a role in both myelin maintenance and formation.


Rapid correction of chronic hyponatremia results in osmotic demyelination syndrome 
(ODS) and we investigated the role of astrocyte in this disorder.


We used a previously described model ODS (vassopressin infusion and liquid diet for 
4 days to induce chronic hyponatremia, followed with its rapid correction with hypertonic 
saline or urea) along with immunohistochemical labbeling of astrocytes (anti GFAP, 
antiAQP4 and antiS100b) and myelin (anti MBP and anti PLP) to investigate astrocytic 
changes after induction of ODS. We studied 7 groups of rat at various time within ODS 
induction and one group of control animals and one group of animal corrected with urea. 
We calculated the brain area of astrocytes and myelin loss in each group. We showed 
that that rapid correction of chronic hyponatremia triggered early and massive astrocyte 
death. We characterized the kinetic of astrocytopathology in ODS and we found that 
astrocytic loss occurs as early as 12 hours after the correction of serum sodium; before 
any histological evidences of demyelination and before oligodendrocyte loss. Correction 
of chronic hyponatremia with urea which is know to be protective was not associated 
astrocytopathology.


We conclude that astrocyte death is one of the earliest pathological phenomenon after 
rapid correction of chronic hyponatremia. Since astrocytes have been involved in myelin 
integrity maintenance, we postulate that early astrocytes might play a pivotal role in osmotic 
demyelination syndrome.
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Non-Coding DDAH1 Variation Modulates Tissue mRNA, Methylarginine 
Levels and Decline in Renal Function in Patients with CKD  Ben Caplin,1 
Dorothea Nitsch,2 Herpreet Gill,1 Richard Hoefield,3 Scott Blackwell,4 Douglas 
Mackenzie,4 Jacqui Cooper,1 Rachel Middleton,3 Philippa Talmud,1 Peter Veitch,5 
Jill Norman,1 David C. Wheeler,1 James M. Leiper.6  1UCL Medical School; 
2London School of Hygiene & Tropical Medicine; 3Salford Royal Hospitals NHS 
Trust; 4Royal Infirmary, Glasgow; 5Royal Free Hampstead NHS Trust; 6Clinical 
Sciences Centre, MRC, United Kingdom.


Levels of the endogenous nitric oxide synthase inhibitor asymmetric dimethylarginine 
(ADMA) are raised in CKD and have been proposed as a mediator of decline in GFR.


To address any causal role for ADMA we examined the impact of single nucleotide 
polymorphisms (8 loci, white subjects only) in the genes encoding the ADMA-degrading 
enzymes, the dimethylarginine dimethylaminohydrolases (DDAH1 and DDAH2), on kidney 
allograft DDAH mRNA (n=21), plasma ADMA (in health, EARSII study, n=822, and CKD, 
LACKABO cohort, n=269) and change in MDRD eGFR in repeated measures of kidney 
function in two CKD cohorts (CRISIS, n=922, and LACKABO).


Protocol biopsy mRNA was quantified by rt-PCR and ADMA was measured by high 
performance liquid chromatography. A multilevel multivariate method was used to model 
eGFR.


The rs17384213 (DDAH1) GG genotype was associated with higher allograft mRNA 
(Fig.1A) and healthy subjects carrying the G allele had lower ADMA, with a similar trend 
observed in CKD (Fig.1B). The rs17384213 G allele was independently associated with 
rate of eGFR decline (Table).


Effect of genotype on change in eGFR, mL/min/1.73m2/year (95% CI)
LACKABO CRISIS


rs17384213 per G allele -1.18*(-2.35 to -0.02) -0.80**(-1.35 to -0.25)
Adjusted for age, sex and proteinuria;*P<0.05;**P<0.01







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


431A


  Development/Cystic and Other Inherited Kidney Diseases/Genetics of Common J Am Soc Nephrol 20: 2009
 Kidney Diseases/Systems Biology: Genetic Epidemiology/Gene Mapping-Common Kidney Diseases 


Poster Sessions - Friday
The DDAH1 genotype associated with the steepest decline in GFR was also associated 


with lower ADMA implying DDAH1, but not plamsa ADMA, mediates progressive kidney 
injury in CKD.
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Candidate Genes for Non-Diabetic End Stage Renal Disease in African 
Americans Identified by Genome-Wide Association  M. A. Bostrom,1,4,5 L. 
Lu,2 J. Chou,2 P. J. Hicks,1 J. Xu,5 C. D. Langefeld,2 D. W. Bowden,1,4,5 B. I. 
Freedman.3  1Biochemistry, Wake Forest Univ Sch Med; 2Biostatistical Sciences, 
Wake Forest Univ Sch Med; 3Nephrology, Wake Forest Univ Sch Med; 4Center for 
Human Genomics, Wake Forest Univ Sch Med; 5Center for Diabetes Research, 
Wake Forest Univ Sch Med, Winston-Salem, NC.


We performed a genome wide association study (GWAS) on 1000 African American 
(AA) non-diabetic ESRD cases and controls to identify genes associated with non-diabetic 
ESRD. Sample DNA was genotyped as pools and significant associations were confirmed 
with individual genotyping.


DNA from 500 AA case and 500 AA control samples was quantified using gel 
electrophoresis and spectrophotometric analysis. DNA pools of 50 cases or 50 controls were 
genotyped in duplicate on the Illumina HumanHap550-Duo BeadChip. Allele frequencies 
were calculated from normalized channel intensities and a t-test compared allele frequencies 
in case and control pools. Fourteen SNPs had p-values < 1.0E-5. Twenty-five of the most 
significantly associated SNPs were individually genotyped on 662 AA non-diabetic ESRD 
cases and 740 controls. Five SNPs remained associated after correction for multiple testing 
(p < 0.002): rs9610448 (p = 8.0E-8, odds ratio (OR) =0.64, confidence interval (CI) = 0.54-
0.75; additive), rs4821467 (p = 1.13E-10, OR=1.66, CI=1.42-1.94, additive) and rs713753 
(p = 1.9E-13, OR=.41, CI=.32-.52, dominant) on chromosome 22 in the ApoL gene family 
and in close proximity to MYH9 (previously associated with ESRD). SNPs rs4733947 
and rs4658749 located on chr 8 in the TACC1 gene (p = 1.9E-5, OR=0.67, CI=0.56-0.8, 
additive) and chr 1 in the KIF26B gene (p = 4.5E-4, OR=0.73, CI=0.62-.86, additive) were 
also associated. TACC1 (transforming, acidic coiled-coil containing protein 1) is 350kb 
from the FGF receptor 1 (FGFR1) and KIF26B is involved in microtubule motor activity 
and podocyte structure.


The first GWAS for non-diabetic ESRD in AA using pooled DNA revealed association 
for SNPs rs9610448, rs4821467, rs713753, rs4733947 and rs4658749. We plan to identify 
additional SNP associations using other normalization methods, followed by individual 
genotyping.
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MYH9 Fine Mapping Refines Region of Association with Chronic and End 
Stage Kidney Diseases to Introns 12 and 13  Cheryl Winkler,1 George W. 
Nelson,1 Barry I. Freedman,2 Donald W. Bowden,2 Carl D. Langefeld,2 Jeffrey 
B. Kopp.3  1NCI, Frederick, MD; 2Wake Forest University School of Medicine, 
Winston-Salem, NC; 3NIDDK, NIH, Bethesda, MD.


MYH9 was previously identified as a major effect gene for HIV-associated nephropathy 
and idiopathic focal segmental glomerulosclerosis (FSGS) and as a risk factor for putative 
hypertension-associated end stage kidney disease and diabetic ESKD in African Americans. 
The most informative single nucleotide polymorphisms (SNPs) (rs4821480, rs4821481, 
and rs3732462) defined a haplotype block (E1-5) spanning introns 12 to 23, with the 
E1 haplotype strongly associated with chronic glomerular disease (OR∼2-7; p≤1X10-8). 
MYH9 risk alleles and the E1 haplotype are very frequent in African-Americans (∼60%) 
but were uncommon in European Americans (<4%), thus providing a genetic explanation 
for the increased risk of chronic and end stage kidney diseases in African-ancestry 
populations—a major health disparity. To refine the region of association and identify 
potential functional SNPs, we performed a fine-mapping study of 84 informative MYH9 
SNPs in idiopathic FSGS (n=587), HIV-associated nephropathy with collapsing FSGS 
(n=298) and hypertensive ESKD (n=433) cases and controls. The strongest associations 
were for three highly correlated SNPs in introns 12 and 13 (nominal p≤1X10-21, recessive 
model), respectively for idiopathic FSGS, HIVAN, and hypertension-associated ESKD in 
African Americans. These results localize the region of interest to MYH9 introns 12 and 
13, strongly suggesting that the causal variation affects either expression or alternative 
splicing, and is not located within an exon.
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Non-Muscle Myosin Heavy Chain 9 Gene MYH9 Associations in African 
Americans (AA) with Type 2 Diabetes (T2DM)-Associated ESRD  Barry I. 
Freedman,1 P. J. Hicks,2 M. A. Bostrom,2 M. E. Comeau,3 J. Divers,3 A. J. Bleyer,1 
J. B. Kopp,4 C. A. Winkler,5 G. W. Nelson,5 C. D. Langefeld,3 D. W. Bowden.1,2,6  
1Internal Medicine/Nephrology, Wake Forest Univ Sch Med; 2Biochemistry, 
Wake Forest Univ Sch Med; 3Biostatistical Sciences, Wake Forest Univ Sch 
Med; 4Kidney Disease Section, NIDDK, Bethesda, MD; 5SAIC National Cancer 
Institute, Frederick, MD; 6Center for Human Genomics, Wake Forest Univ Sch 
Med, Winston-Salem, NC.


MYH9 is strongly associated with biopsy proven idiopathic and HIV-associated focal 
segmental glomerulosclerosis (FSGS) and global glomerulosclerosis or “hypertensive” 
nephropathy in AA. Non-significant trends toward MYH9 association in diabetic 
nephropathy (DN) were seen in the Kopp et al (Nat Genet 2008; 40:1175) and Kao et al 
(Nat Genet 2008; 40:1185) reports. To assess whether MYH9 was associated with DN in 
AA, we genotyped 14 single nucleotide polymorphisms (SNP) in 751 cases with T2DM-
ESRD, 227 controls with T2DM lacking nephropathy and 925 non-diabetic non-nephropathy 
subjects. Association analyses used SNPGWA and Dandelion.


Comparing the T2DM-ESRD cases with non-diabetic subjects revealed significant single 
SNP associations with 8 of 14 SNPs. Gender and admixture adjusted p-values=0.047-0.005 
(recessive model, odds ratio [OR] 1.30-1.55). The previously associated E1 and L1 
haplotypes were associated with T2DM-ESRD (E1: OR 1.27, 95% CI 1.04–1.56, p=0.021 
recessive and L1: OR 1.43, 95% CI 1.09-1.87, p=0.009 dominant). Contrasting the 751 
T2DM-ESRD cases with 227 T2DM non-nephropathy controls revealed E1 haplotype 
SNP rs4821480, rs2032487 and rs4821481 were associated with ESRD, not T2DM (OR 
1.38-1.40 recessive, all p<0.048). These OR reveal that approximately 16% of DN in AA 
is MYH9-related.


Genetic analysis of T2DM-ESRD in AA reveals that MYH9 underlies a significant 
portion of this common disorder. It appears likely that a subset of AA with T2DM have 
coincident MYH9-related kidney diseases in the FSGS-global glomerulosclerosis family, 
although renal biopsy studies need to be performed to assess whether the classic histologic 
changes of DN can be caused by MYH9.
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Association of Polymorphisms in the Klotho Gene with Age at Onset of 
Non-Diabetic ESRD in African Americans  M. A. Bostrom,1,4,5 P. J. Hicks,1 L. 
Lu,3 C. D. Langefeld,3 D. W. Bowden,1,2,4,5 B. I. Freedman.2  1Biochemistry, Wake 
Forest Univ Sch Med; 2Internal Medicine/Nephrology, Wake Forest Univ Sch 
Med; 3Public Health Sciences, Wake Forest Univ Sch Med; 4Center for Human 
Geonomics, Wake Forest Univ Sch Med; 5Center for Diabetes Research, Wake 
Forest Univ Sch Med, Winston-Salem, NC.


Non-diabetic (non-DM) ESRD is the second leading cause of ESRD in the U.S. 
and African Americans are more susceptible to non-DM ESRD, relative to other ethnic 
groups. A prior genome wide scan for ESRD in African American families enriched for 
non-DM ESRD showed evidence for linkage in several regions including chromosome 
13q33.3. One candidate gene in this region, klotho, was selected for detailed analysis in 
a case-control association study. A total of 34 SNPs in the klotho gene were genotyped 
in 317 unrelated African American non-DM ESRD cases and 354 African American 
controls without nephropathy. These SNPs included 12 SNPs identified by resequencing 
of a region around exon 4 in African American samples. Two SNPs demonstrated modest 
admixture-adjusted evidence of association with non-DM ESRD, rs650439 (p = 0.013, 
recessive model) and rs643780 (p = 0.017, recessive model). An additional SNP in the 
region approached significance, rs17643689 (p = 0.095, 2 degree of freedom test). Seven 
of the most significant SNPs were tested for replication in a second case-control collection 
(557 African Americans non-DM ESRD cases and 187 controls). There was no detectable 
association with non-DM ESRD in the replicate cases and controls, nor when samples were 
combined for a total of 874 non-DM cases and 541 controls. Cox survival analysis was then 
used to test polymorphisms in klotho for association with age at ESRD onset. A three SNP 
haplotype, rs526906, rs525014, and rs571118 (4/4/1), was associated with age at ESRD 
onset under the recessive model (p = 0.007, HR = 0.70). Subjects homozygous for this 
haplotype had a mean 4 years later age at onset of ESRD, suggesting delayed progression 
of disease. We conclude that three SNPs in intron 1 of the klotho gene are associated with 
age at onset of non-diabetic ESRD in African Americans.
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Analysis of Structured and Unstructured Longitudinal Clinical Information 
in Genetic Association Studies: Applications to Glomerular Filtration Rate  
Rany M. Salem,1,2 Maple M. Fung,1 Vibha Bhatnagar,1 Michael S. Lipkowitz,3 
Daniel T. O’Connor,1 Nicholas J. Schork.1  1University of California, San Diego; 
2Scripps Genomic Medicine; 3Mount Sinai School of Medicine.


Most longitudinal genetic epidemiology studies leverage very sophisticated designs 
that involve careful matching of subjects, control of factors that could confound 
interpretation of the results of hypothesis tests, and uniform data collection strategies that 
ease data analysis and interpretation. Such designs minimize potential biases but can be 
expensive to implement and may prevent the use of data collected in other settings, such 
as clinical information routinely collected on patients during the normal course of their 







J Am Soc Nephrol 20: 2009 Development/Cystic and Other Inherited Kidney Diseases/Genetics of Common 
 Kidney Diseases/Systems Biology: Genetic Epidemiology/Gene Mapping-Common Kidney Diseases


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


432A


care. Clinical data is often unstructured in the sense that they are collected at non-uniform 
time points and often result in a different number of time points collected on each patient 
with many time-varying covariates likely influencing outcomes. We consider approaches 
to the analysis of such ‘Longitudinal Unstructured Clinical Information (LUCI)’ using a 
variety of mixed model approaches. We showcase and contrast these approaches on two 
independent studies providing clinical datasets to assess the influence of genetic variations 
on longitudinal glomerular filtration rate (GFR) profiles: The NIDDK-funded African-
American Study of Kidney Disease and Hypertension (AASK) cohort and the San Diego 
Veterans Affairs Hypertension Cohort (VAHC). The two studies are polar opposites in 
terms of design and data collection. The first (AASK) is a clinical trial with a specified 
measurement collection pattern whereas the second (VAHC) involves the analysis of actual 
clinic-derived longitudinal medical records. We ultimately find consistency in the analysis 
results from both studies and report a novel association with coagulation Factor VII -323 
10-bp deletion-insertion polymorphism. Presence of the insertion allele was associated 
with lower baseline GFR in both studies, and with rate of decline in the VAHC study. We 
conclude that the mixed model approach will be useful in dealing with the LUCI problem 
in longitudinal genetic association study settings.
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Analysis of 5 Interleukin Genes for Association with End-Stage Renal 
Disease  Theresa A. Buckham,1 Amy Jayne McKnight,1 Chris C. Patterson,1 
Aisling E. Courtney,2 Alexander P. Maxwell.1  1Nephrology Research, Queens 
University Belfast, Belfast, Co. Antrim, United Kingdom; 2Regional Nephrology 
Unit, BCH, Belfast, Co. Antrim, United Kingdom.


Interleukins are involved in inflammatory responses and individual SNPs within 
interleukin genes IL1A, IL1B, IL1RN, IL6 and IL10 have been reported to be associated 
with ESRD. These findings have not been consistently replicated, and no study has reported 
the comprehensive simultaneous investigation of these genes in ESRD.


A case-control study (664 ESRD transplant recipients and 577 kidney donors 
respectively) was conducted for all common SNPs using genomic DNA from 1,241 White 
individuals. Clinical details were recorded for patients on the deceased donor waiting list 
from 1986-2005. SNP genotype data for each gene were downloaded for Utah residents with 
ancestry from Northern and Western Europe from the International HapMap Project. The 
investigated region was extended 3 kb up and downstream surrounding the area of interest 
to identify functional variants. Haploview was used to visualise linkage disequilibrium and 
haplotype blocks within each genetic region. Tag SNPs were selected using a multimarker 
approach where r2>0.8 and LOD>3.0. Putatively functional SNPs were identified from 
Ensembl and SNP@Promoter databases; SNPs previously reported as associated were also 
genotyped. Thirty four SNPs were genotyped using MassARRAY® iPLEX technology and 
data analysed using the test for trend. Estimated haplotype frequencies were compared 
between case and control groups where SNPs formed a haplotype block using 95% 
confidence bounds on D’.


Investigating all common and putatively functional variants in IL1A, IL1B, IL1RN, IL6 
and IL10 genes revealed a statistical association (Pallelic=0.009, Pempirical=0.02) with 1 genetic 
variant in our population. This IL1RN SNP (rs452204) tags 3 other variants, none of which 
have previously been reported to be associated with renal disease.


Our data suggests that the majority of variants in these 5 candidate genes are not major 
risk factors for the development of ESRD. Replication and resequencing is warranted for 
the genetic region surrounding tag SNP rs452204 to discriminate genetic markers that 
influence ESRD.
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Screening for Lecithin-Cholesterol Acyl Transferase (LCAT) Gene 
Mutations in Dialysis Patients: An Epidemiological Study  Giuliano 
Boscutti,1 L. Calabresi,2 E. Boer,1 M. Martone,1 A. Irlando,3 G. Rossi,4 R. 
Mioni,5 M. Cimolino,6 U. Gerini,7 G. Mengozzi,8 G. Franceschini.2  1ASS2, 
Gorizia; 2Pharmacological Sciences, University, Milan; 3ASS4, S. Daniele; 
4ASS3, Tolmezzo; 5Az. Osp.Univ., Udine; 6Az. Osp., Pordenone; 7Az.Osp.Univ, 
Trieste; 8ASS5, Palmanova, Italy.


LCAT catalyzes esterification of plasma cholesterol, which is essential for cholesterol 
transport. Mutations in the LCAT gene can cause familial LCAT deficiency (FLD). Clinical 
manifestations include lipid deposition with or without progressive chronic renal disease. 
Serum HDL-cholesterol (HDL-Ch) is always reduced but to a lesser extent in heterozygotes 
than in homozygotes. Only 50 families with FLD have been reported globally. We previously 
described 4 patients with FLD from 3 families in Friuli Venezia Giulia (FVG) region, 
and 2 new gene mutations. We screened all dialysis patients in FVG region to assess the 
incidence of FLD. We selected in all dialysis Centers patients with HDL-Ch below the 5th 
percentile for Italy (28 mg/dl) in the routine blood tests. Further blood samples were taken 
and assessed in a specialized lipid laboratory for free-Ch/esterified-Ch ratio and LCAT gene 
sequence. In June 2008, of the 1.2 million inhabitants, 905 were on dialysis; 61 of these 
(6.7%) had HDL-Ch <28 mg/dl, and 60 gave consent for further tests. The distribution 
of these patients in the dialysis centers was highly variable (1.9–24% of the total dialysis 
population) but the total frequency was in line with the general population. There were 
48 men, 64±13 years (mean±SD) and 13 women 64±14 years. Mean total Ch was 154±40 
mg/dl; free-Ch 54±13 mg/dl; free:total Ch ratio 0.36±0.006; triglycerides 191±85 mg/dl; 
apoA-I 101±19 mg/dl; apoB 93±28 mg/dl. However, only 33 patients were confirmed to 
have HDL-Ch <28 mg/dl. LCAT gene analysis showed only one patient heterozygous for 
a single base mutation (eson 6; c1289C/T; P406L) –a different defect from the 2 mutations 


we found before. Conclusions: FLD is a rare disease both globally and in FVG region. 
Screening for this condition, even on a selected population, is not warranted for diagnosis 
but could be used to extend our knowledge of FLD.
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Resurrecting a Candidate Gene: TGF-β1 and Chronic Kidney Disease  
Madhumathi Rao,1 C. Demello,1 M. Garrett,2 L. Li,1 S. Gopal,1 A. Alam,1 V. 
Balakrishnan.1  1Nephrology, Tufts Medical Center, Boston, MA; 2Department 
of Medicine, Medical College of Wisconsin, Milwaukee, WI.


Studies of Transforming Growth Factor-β1 (TGF-β1) genotypes have not shown 
consistent associations with CKD phenotypes. The gene lies in a region of low linkage 
disequilbrium. We evaluated SNPs in gene regions coding for the latency associated peptide 
and the mature TGF-β1 protein in three independent populations - a cohort of patients with 
CKD, where we measured urinary TGF-β1 levels (study 1), a case-control population and 
a trio population of type 1 diabetics with and without diabetic kidney disease (DKD) from 
the GoKinD study (studies 2 and 3). Genotyping was carried out by TaqMan PCR (Applied 
Biosystems 7900HT). Urinary TGF-β1 was measured by sandwich ELISA (Quantikine, 
R&D Systems, Minneapolis). All SNPs studied were in Hardy Weinberg equilibrium.


Among 175 patients in study 1, of mean±SD age 58±16 years, eGFR 42±20 mL/min, 
with 31% diabetic kidney disease, the presence of one or more T alleles in rs8179181 
was associated with lower GFR at baseline (p=0.005), higher risk of kidney disease 
progression (HR 2.7, 95%CI 1.1-6.6), but no relationship to urinary TGF-β1 levels. In 
study 2, (cases=578, controls=599) the T allele in rs8179181 was associated with DKD 
(OR 1.11, 95%CI 0.96-1.42) but did not reach significance. The findings did not change 
after adjustment for occult population structure. In study 3, family based association 
testing using the FBAT program in 254 case trios and 309 control trios showed significant 
overtransmission of the T allele of the SNP rs8179181 to cases and undertransmission in 
controls (p<0.01) indicating both linkage and association.


The SNP rs8179181 is located in the 5th intron.Gene sequencing showed no other 
variants in the same region. Bioinformatic analysis suggested that variation at this SNP 
altered sequence sufficiently to affect a putative exon splicer enhancer or a transcription 
factor binding site.


In summary the SNP rs8179181 is associated with CKD, and we are able to replicate 
the association in two independent populations. This SNP may have consequences in a 
regulatory fashion and needs further functional characterization.
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Methlenetetrahydrofolate Reductase (MTHFR) Non-Synonymous 
Polymorphism Ala429Glu (A1298C) Predicts Decline in Renal Function 
over Time in the NIDDK African-American Study of Kidney Disease 
and Hypertension (AASK) Study and the San Diego Veterans Affairs 
Hypertension Cohort (VAHC)  Maple M. Fung,1 Rany M. Salem,1 Michael 
S. Lipkowitz,2 Vibha Bhatnagar,1 Suzanne Cheng,3 Nicholas J. Schork,4 Daniel 
T. O’Connor.1  1Medicine, University of California, San Diego, La Jolla, CA; 
2Medicine, Mount Sinai School of Medicine, New York, NY; 3Roche Molecular 
Systems, Inc, Pleasanton, CA; 4Scripps Research Institute, La Jolla, CA.


Hyperhomocysteinemia is a risk factor for cardiovascular and kidney disease. 
Polymorphisms in the gene encoding MTHFR are associated with hyperhomocytsteinemia 
and increased mortality in normal and chronic kidney disease populations. We aimed to 
determine whether 2 common variants within MTHFR at non-synonymous positions 
Glu429Ala (A1298C) and Ala222Val (C677T), that have been reported to reduce enzymatic 
activity, predict renal decline determined by glomerular filtration rate (GFR) in the NIDDK 
AASK cohort and an independent sample of veterans from primary care clinics in VAHC. 
The AASK cohort, n=834 hypertensive nephrosclerosis participants, which was 60% male 
with mean age 54.0+0.37 years and GFR 46.9+0.62 ml/min/1.73 m2, was followed for ∼4.2 
years. The Glu429Ala (A1298C) polymorphism, though not Ala222Val (C677T), predicted 
chronic rate of GFR decline, with greater SNP-by-time decline in Ala429/Ala429 (minor allele) 
homozygotes compared to those with Glu429/Ala429 and Glu429/Glu429 (P=0.023) determined 
with a joint linear mixed model and survival analysis. An independent replication study 
in n=821 white veterans, 95.3% male with a mean age of 65.2+0.72 years and eGFR 
(estimated by MDRD) of 74.8+0.72 ml/min/1.73 m2, demonstrated a similar trend, the 
Ala429/Ala429 homozygotes had the lowest eGFR over ∼2.6 years (P=0.012). We conclude 
that chronic GFR decline rate, particularly for hypertensive renal disease, is associated with 
MTHFR and the homocysteine pathway. Further investigation is necessary to determine 
whether this pathway contributes directly or through other pathophysiologic mechanisms. 
These results suggest novel strategies to approach progressive renal disease and potential 
treatment options.
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Concordant Nephropathy Loci in Human and Mouse Implicate FRMD3 as 
a Novel Chronic Kidney Disease Gene  M. G. Pezzolesi,1,2 J. H. Warram,1,2 A. 
S. Krolewski,1,2 R. Korstanje.3  1Section on Genetics and Epidemiology, Joslin 
Diabetes Center, Boston, MA; 2Harvard Medical School, Boston, MA; 3Jackson 
Laboratory, Bar Harbor, ME.


Diabetes, hypertension, and glomerulonephritis are the primary causes of chronic 
kidney disease (CKD) in the United States. Linkage and, more recently, genome-wide 
association scan (GWAS) studies in human subjects have implicated several loci suspected 
to harbor genes that predispose to this disease. Despite these efforts, the genetic basis 
underlying its susceptibility remains unknown. Comparative genomic analysis, specifically 
the identification of concordant disease loci in human and mouse, offers a complementary 
approach to these studies. We applied this approach to loci associated with diabetic 
nephropathy (DN) in our recent GWAS of the Genetics of Kidneys in Diabetes (GoKinD) 
collection. The strongest association with DN occurred on chromosome 9q, near the 5’-
end of the FRMD3 gene. The 2 mega-basepair (Mb) interval surrounding this association 
maps to mouse chromosomes 4 and 13 and contains 10 annotated genes. Importantly, 
independent studies of (C57BL/6J x DBA/2J)F2 and (C57BL/6J x NZM)F1 x NZM 
crosses mapped albuminuria quantitative trait loci (QTL) to the homologous region on 
mouse chromosome 4, while no QTL have been localized to mouse chromosome 13. 
Based on this break in synteny with human chromosome 9, we were able to narrow the 
disease locus to a 0.4 Mb interval containing only 2 candidate genes, RASEF and FRMD3. 
Next, we performed interval specific haplotype analysis across the mouse chromosome 4 
region using genotype data from the C57BL/6J and DBA/2J strains and the 2 progenitors 
strains of NZM (NZB and NZW). Exclusion of regions identical by descent within each 
cross reduced this disease interval further. As well, our analysis reduced the likelihood that 
RASEF was a likely candidate disease gene at this locus, while implicating FRMD3 as a 
novel CKD gene. Taken together, our analysis of concordant nephropathy loci in human 
and mouse provides compelling evidence that FRMD3 is a common disease gene among 
these species and support its potential role in the pathogenesis of CKD.
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A Genome-Wide Association Study (GWAS) of Diabetic Nephropathy 
(DN) in African Americans (AA)  C. W. McDonough,1 N. D. Palmer,2 M. A. 
Bostrom,2 P. J. Hicks,2 L. Lu,3 J. Divers,3 C. D. Langefeld,3 Barry I. Freedman,4 
D. W. Bowden.1,2,4  1Molecular Medicine, Wake Forest Univ Sch Med; 2Center 
for Human Genomics, Wake Forest Univ Sch Med; 3Public Health Sciences, 
Wake Forest Univ Sch Med; 4Internal Medicine/Nephrology, Wake Forest Univ 
Sch Med, Winston-Salem, NC.


Several studies have concluded that there is a genetic component to ESRD in the AA 
population. In order to identify genes associated with type 2 DN, we performed a GWAS in 
966 AA type 2 diabetic (T2DM)–ESRD cases and 1031 AA non-diabetic, non-nephropathy 
controls using the Affymetrix Genome-Wide Human SNP Array v6.0. The top 577 SNPs 
were genotyped in a replication set of 709 AA T2DM-ESRD cases and 693 AA controls. 
To date, admixture-adjusted analysis identified four T2DM-ESRD candidate genes. SNP 
rs3775043 in UNC5C was associated in the GWAS under a dominant model (P=1.82E-05). 
This SNP replicated (dominant P=0.028), and had a combined GWAS-replication dominant 
p-value of 2.89E-06. One SNP upstream of RPS12 (rs9493454) was associated in the GWAS, 
replication and combined set (additive P=0.0009, 0.009 and 1.53E-05, respectively). SNP 
rs773506, upstream of the AUH gene, had dominant p-values in the GWAS, replication 
set and combined set of P=0.0004, 0.01 and 1.73E-05, respectively. Finally, LIMK2 SNPs 
rs2106294 and rs4820043 showed nominal association in the GWAS (additive P=0.027 
and 0.024 respectively). These SNPs remained associated in the replication and combined 
analyses (rs2106294 dominant P=0.003 and 6.63E-06, respectively; rs4820043 dominant 
P=0.003 and 6.59E-06, respectively). These SNPs were then genotyped in 1246 additional 
AA T2DM non-nephropathy DNAs and no evidence of association was detected compared 
to the non-diabetic controls. Genotype frequencies for each SNP were also significantly 
different when comparing T2DM alone with DN, suggesting that these were DN genes. 
While these results require further replication to achieve genome wide significance, these 
four genes are strong candidates to play a role in susceptibility to DN in AAs.
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APOE Genotypes Are Not Significantly Associated with Diabetic 
Nephropathy in Type 1 Diabetes  Gareth Lewis,1 Alexander P. Maxwell,1 Amy 
J. McKnight,1 Chris C. Patterson,2 David A. Savage.1  1Nephrology Research 
Group, Queen’s University Belfast, Belfast, Northern Ireland, United Kingdom; 
2Epidemiology Research Group, Queen’s University Belfast, Belfast, Northern 
Ireland, United Kingdom.


Dyslipidaemia and cardiovascular disease are major causes of morbidity and mortality 
in individuals with diabetic nephropathy (DN). We and others have reported an increase of 
the APOE*2 allele in individuals with DN compared to controls with type 1 diabetes without 
nephropathy. However, replication of positive findings has been inconsistent.


We have therefore assessed the distribution of APOE genotypes and alleles in DN using 
one of the largest case-control studies to date, employing DNA samples from existing UK 
Genetics of Kidneys in Diabetes (GoKinD) / Warren 3 and Irish collections.


A total of 1440 (704 cases and 736 controls) white individuals with type 1 diabetes were 
successfully genotyped for APOE*2, 3 and 4 alleles using ABI Taqman allelic discrimination 
kits for two SNPs rs429358 (Arg112Cys) and rs7412 (Arg158Cys). Cases were defined 
as those with type 1 diabetes duration of at least 10 years prior to the development of 
proteinuria, declining GFR, hypertension and retinopathy. Controls comprised individuals 
with type 1 diabetes for at least 15 years, who were normoalbuminuric, and were not 
receiving antihypertensive treatment. Genotype and allele frequencies in cases and controls 
were compared using the χ2 test with a 5% significance level.


Genotype (P=0.30) and allele (P=0.20) frequencies were similar in cases and controls 
(see Table). Carriage of the ε2 allele was not significantly higher in cases (P=0.15, OR=1.22 
[(95% CI 0.92, 1.62]).


Our much larger study did not provide evidence that APOE alleles, and in particular 
APOE*2, were associated with DN in type 1 diabetes.
Table: Distribution of APOE genotypes and alleles in cases and controls
Genotype Cases (N=704) Controls (N=736) P


n % n %
ε2ε2 3 0.4 6 0.8
ε2ε3 100 14.2 82 11.1
ε2ε4 16 2.3 12 1.6
ε3ε3 395 56.1 446 60.6
ε3ε4 175 24.9 178 24.2
ε4ε4 15 2.1 12 1.6


0.30
Allele
ε2 122 8.7 106 7.2
ε3 1065 75.6 1152 78.3
ε4 221 15.7 214 14.5


0.20
Disclosure of Financial Relationships: nothing to disclose


F-PO1400


Blood Pressure (BP) and Albuminuria Are Genetically Correlated in Zuni 
Indians  K. S. Servilla,1 V. O. Shah,2 S. Paine,3 A. Bobelu,3 J. Bobelu,2 D. Neha,2 
J. MacCluer,4 S. Laston,4 Philip G. Zager.2  1VAMC, Albuquerque, NM; 2U of 
NM, Albuquerque, NM; 3Dialysis Clinic, Inc., Albuquerque, NM; 4SW Fdn of 
Biomed Res, San Antonio, TX.


Background: The Zuni Indians, a small tribe in rural NM, are relatively endogamous 
and have a disproportionate burden of kidney disease (KD). We established the NIH 
funded Genetics of Kidney Disease in Zuni Indians to explore the hypothesis that genetic 
factors modulate the susceptibility to KD and intermediate phenotypes. We postulated that 
albuminuria (UACR >0.03)) and BP are heritable and that there are significant genetic 
correlations indicating that genes influencing BP also modulate UACR.


Purpose: Prior to conducting a planned genome wide association study (GWAS) we 
estimated the heritability of albuminuria and systolic (SBP) and diastolic (DBP) BP and 
the phenotypic, genetic and environmental correlations between UACR and BP.


Methods: To maximize statistical power we recruited members of large extended 
families ascertained through a proband with renal disease. We recruited 141 diabetic 
(DM) and 679 non-diabetic (ND) Zuni Indians (7,702 relative pairs) from 30 families (28 
multigenerational). Mean UACR from 3 urine samples was used for classification. BP 
was measured using the AHA protocol. We estimated heritability as well as phenotypic, 
genetic and environmental correlations using maximum likelihood variance decomposition 
methods in SOLAR.


Results: Significant heritabilities were found for UACR (h2:0.28), SBP (h2: 0.31) and 
DBP (h2: 0.24). There were significant phenotypic, genetic and environmental correlations 
between UACR and SBP among diabetic and non-diabetic participants.
Correlations of UACR with SBP
Trait All DM Non DM
Phenotypic
SBP 0.36* 0.38* 0.31*
Genetic
SBP 0.42* 0.89* 0.46*
Environmental
SBP 0.18* -0.01 .01
*Statistically significant


Conclusions: UACR and BP were highly heritable, which bodes well for the ability 
of the GWAS to identify susceptibility genes. The high genetic correlations suggest that 
the genes influencing BP are pleiotropic and may modulate UACR and the risks for KD 
and cardiovascular disease.
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TCF7L2 and PPAR-g Polymorphism with Diabetic Kidney Disease 
in Southeast Asian Population  Ouppatham Supasyndh,1 Rattanawan 
Dispan,3 Dollapas Punpanich,3 Bancha Satirapoj,1 Amnart Chaiprasert,1 Kitti 
Buranawutti.2  1Division of Nephrology, Phramongkutkalo Hospital & College 
of Medicine; 2Division of Genetics, Phramongkutkalo Hospital & College of 
Medicine; 3Scipath Research, Phramongkutkalo Hospital & College of Medicine, 
Bangkok, Thailand.


Backgroud: Variation in Transcription Factor 7-like 2 (TCF7L2) and PPAR-g loci 
are associated with type 2 diabetes across multiple ethnicities with the most striking 
finding observed in Caucasian, Indian and Japanese populations. Sparse data of these 
genes associated with diabetic kidney disease (DKD) in Southeast Asian population was 
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reported. The objective of this study was to investigate whether such genes associated 
with the risk of DKD.


Method: All participants with/without diabetes were recruited from Phramongkutklao 
Hospital, Bangkok, Thailand. TCF7L2 (rs7903146) and PPAR-g (Pro12Ala) polymorphism 
were analyzed by polymerase chain reaction restriction fragment length polymorphism 
method. DKD was defined according to KDOQI classification. Insulin resistance was 
measured by HOMA-IR (homeostasis model assessment of insulin resistance)


Results: Forty hundred and sixty eight patients were type 2 diabetes and 385 were 
healthy subjects. In diabetic subjects, average age was 61.5 ± SD 12.1 years, 131 were DKD 
(27.9%). TCF7L2 (rs7903146) was identified into 3 genotypes; CC, CT and TT. Genotype 
CT was significantly associated with the risk of DKD (odds ratio; OR = 2.33 with 95%CI 
= 1.15 – 4.68, p value = 0.01). PPAR-g (Pro12Ala) polymorphism in diabetic subjects was 
not significantly associated with the risk of DKD. However, healthy subjects who carried 
Ala allele of PPAR-g had lower HOMA-IR when compared to genotype Pro/Pro (0.54 ± 
0.46 vs. 1.08 ± 1.14 respectively, p value = 0.04).


Conclusions: Genotype CT of TCF7L2 (rs7903146) is associated with an increased 
risk of DKD among Southeast Asian population and PPAR-g variation might confer a 
decreased risk of insulin resistant to non-diabetic population.
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Genetic Determinants of Diabetic Nephropathy in a Robust Murine Model  
Streamson Chua Jr.,1 Yifu Li,2 Shun Mei Liu,1 Ruijie Liu,2 Zhongyu Zheng,2 
Jeremiah Martino,1 Vivette D. D’Agati,1 Ali G. Gharavi.1  1Medicine, Albert 
Einstein College of Medicine; 2Columbia Univ. College of Physicians and 
Surgeons.


Diabetic nephropathy (DN) is strongly influenced by genetic factors, but genetic studies 
in mice have been hampered by the lack of a robust model. We characterized the leptin-
receptor deficient mice on the FVB/NJ background (DBFVB), an obese murine model 
that recapitulates cardinal features of DN. DBFVB mice exhibit sustained hyperglycemia 
and develop significant albuminuria and typical DN histologic lesions by 6 months of age 
(15-50% glomerulosclerosis with hyalinosis and nodular lesions). In contrast, C57BL/6J 
mice (DBB6) with similar exposure to hyperglycemia only develop minimal mesangial 
expansion. To map loci mediating this contrasting susceptibility to DN, we performed a 
genome scan in 165 backcross progeny from DBFVB and DBB6. Renal histologic injury 
and albuminuria were scored at 6 months of age. A genome-wide analysis of linkage 
identified a major locus for renal injury and albuminuria on chromosome 8B1-C5 with 
a peak LOD scores of 5.0 and 3.6 respectively. The FVB allele conferred a doubling of 
the histology injury score and 60% increase in albuminuria. This chr. 8 locus was distinct 
from loci known to mediate contrasting susceptibility to persistent hyperglycemia (chr 5) 
and HIV-nephropathy (chr. 4 and 13) between FVB and B6 strains. To study pathways 
activated downstream of DN susceptibility alleles, we performed expression profiling in 
backcross mice. The DN protective and susceptibility alleles were respectively associated 
with significant enrichment of PPAR signaling and oxidative phosphorylation pathways (p 
〈 0.001). By combining haplotype mapping, expression profiling and pathway analysis, we 
identified three strong positional candidates: Ndufa13, JunD and Ocel1. In summary, DN 
susceptibility loci are distinct from loci influencing diabetes and other forms of nephropathy. 
In this study we identified a major susceptibility locus, candidate genes and dysregulated 
pathways mediating contrasting predisposition to DN, indicating that the DBFVB mouse 
is a powerful model for dissecting the pathogenesis of this trait.
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Identification of Quantitative Trait Loci for Diabetic Nephropathy in 
KK-Ay/Ta Mice  Tatsuya Aoki, Shigeru Kaneko, Mitsuo Tanimoto, Shinji 
Hagiwara, Maki Murakoshi, Yuji Ishikawa, Masako Furukawa, Tomohito 
Gohda, Kazuhiko Funabiki, Satoshi Horikoshi, Yasuhiko Tomino.  Division of 
Nephrology, Department of Internal Medicine, Juntendo University School of 
Medicine, Tokyo, Japan.


Pathogenesis and development of human diabetic nephropathy involve in genetic 
factors. Since human diabetic nephropathy is a heterogeneous disorder, it is difficult to 
identify the responsible gene loci. Previously, we reported that the KK-Ay/Ta mouse was 
a suitable model for type 2 diabetic nephropathy. The objective of the present study is to 
determine the candidate gene loci for diabetic nephropathy using quantitative trait locus 
(QTL) analysis of 260 KK-Ay/Ta × BALB/cA F2 intercross mice. Urinary albumin/creatinine 
ratio (ACR), HbA1c and fasting body weight were measured at 8. 12. 16 and 20 weeks of 
age. The genotype was investigated by 85 microsatellite markers and QTL analysis. ACR 
in mice at 20 weeks of age showed a suggestive linkage with the interval on chromosome 
9 with LOD of 3.8. The gene loci that contributed to HbA1c indicated significant linkage 
on chromosome 7 (LOD 5.8, 8.9) and fasting body weight indicated significant linkage on 
chromosome 1 (LOD 5.5, 5.2) in mice at 8 and 20 weeks of age. In QTL analysis of KK-
Ay/Ta mice, several new loci contributing to diabetic nephropathy and related phenotypes 
were identified. It appears that type 2 diabetes and the nephropathy of KK-Ay/Ta mice 
have different genetic factors.
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A Genome Wide Linkage Scan Identifies New QTL (s) Controlling 
Glycosylation of IgA1 in Familial IgA Nephropathy  Krzysztof Kiryluk,1 
Hussein H. Karnib,2 Hitoshi Suzuki,3 Yifu Li,1 Simone Sanna-Cherchi,1 Pierre A. 
Zallouaz,2 Walid Medawar,2 Kamal Badr,2 Jan Novak,3 Ali G. Gharavi.1  1Dept. 
of Medicine, Div. of Nephrology, College of Physicians & Surgeons, Columbia 
University, New York, NY; 2Dept. of Medicine, American University of Beirut, 
Beirut, Lebanon; 3Dept. of Microbiology and Medicine, University of Alabama 
at Birmingham, Birmingham, AL.


Background: We have previously demonstrated that increased serum level of galactose-
deficient IgA1 (Gd-IgA1) is a highly heritable biomarker for IgA nephropathy (IgAN) and 
can be used as a quantitative endophenotype in genetic mapping studies.


Methods: We recruited a large consanguineous Lebanese pedigree with familial IgAN 
(42 individuals available) and 40 unrelated healthy controls from the same geographic area. 
Among family members, there were 9 affected individuals: 2 with biopsy-diagnosed IgAN, 3 
with ESRD of unknown etiology, and 4 with hematuria and proteinuria on at least 3 visits; 7 
additional family members had persistent isolated micorohematuria. Total serum IgA, IgA1, 
and Gd-IgA1 (HAA-lectin binding) were measured using ELISA. Family members were 
genotyped with 383 microsatellite markers spaced at 10 cM across the genome. Variance 
components linkage analyses were performed with LOKI and SOLAR programs.


Results: All affected individuals had high Gd-IgA1 levels compared to controls 
(p=0.003). Serum levels of total IgA and IgA1 were not different between IgAN cases 
and controls. The pattern of transmission of high Gd-IgA1 levels was consistent with AD 
inheritance and heritability was estimated at 0.80 (p=0.003 adjusted for age, sex, and bmi). 
In a genome-wide quantitative linkage scan we detected a major linkage peak for Gd-IgA1 
on chromosome 6p12-21.1 (LOD=3.76, genome wide empiric p=0.028) and two suggestive 
peaks on chromosomes 4p14 (LOD=2.6) and 12q23 (LOD=2.5). Interestingly, there was 
no linkage of total serum IgA and IgA1 levels to these loci.


Conclusions: Our analysis identified new loci that specifically contribute to aberrant 
glycosylation of IgA1. Identification of genes that control Gd-IgA1 levels has a potential 
to define the molecular pathways involved in IgAN pathogenesis.
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Genome-Wide Linkage Scan for Familial IgA Nephropathy among 
Southeast Asian Chinese: Evidence for a Suggestive Novel Susceptibility 
Locus on Chromosome 8p23  Stephen I-Hong Hsu,1,2,3 Yuxin Niu,1 Sonia 
Davila,2 Joseph C. K. Leung,4 Man Fai I. Lam,4 Sydney C. W. Tang,4 Kar 
Neng Lai.4  1Division of Nephrology, Hypertension and Renal Transplantation, 
University of Florida, Gainesville, FL; 2Department of Medicine, National 
University of Singapore, Singapore, Singapore; 3Population Genetics, Genome 
Institute of Singapore, Singapore, Singapore; 4Department of Medicine, Queen 
Mary Hospital, The University of Hong Kong, Hong Kong, China.


IgA nephropathy (IgAN) is the most common primary glomerulonephritis worldwide, 
with a high incidence and prevalence among Asians. Three genome-wide studies of familial 
IgAN among Caucasians have identified two major susceptibility loci on chromosomes 
6q22 and 2q36, and two additional loci with suggestive linkage to IgAN on chromosomes 
4q26-31 and 17q12-22. We report the preliminary results of a genome-wide scan of a large 
4-generation Singaporean Chinese family (F66) for which we ascertained DNA samples 
for 66 members, including 9 affected members. Linkage analysis at 10 cM resolution was 
performed using the ABI PRISM Linkage Mapping Set Ver 2.5. By parametric analysis 
(assuming an autosomal dominant inheritance, a disease allele frequency of 0.001, 
phenocopy rate of 0.01, and penetrance of 75%), a region of suggestive linkage (maximum 
multipoint logarithm of odds [LOD] score of 2.23) was identified on chromosomes 
8p23. By non-parametric analysis, a significant linkage to chromosome 8p23 (maximum 
multipoint LOD score 3.89, p-value 0.004) was found. Two additional microsatellite 
markers were genotyped in F66 along with 6 additional Chinese IgAN families from 
Hong Kong. Parametric analysis of all 7 families generated a maximum heterogeneous 
LOD score of 2.77 (α=1.0) over a region of 9.9 cM. The α score of 1.0 indicates genetic 
homogeneity at the 8p23 locus, suggestive of an “Asian-specific” susceptibility locus for 
IgAN. We are currently genotyping additional markers in F66 and a total of 23 Hong Kong 
families in order to conduct an “affected only” analysis to provide definitive evidence for 
linkage of familial IgAN among Southeast Asian Chinese to a novel susceptibility locus 
on chromosome 8p23.
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A New Mouse Model of Human IgA Nephropathy  Keiko Okazaki,1 Yusuke 
Suzuki,1 Mareki Otuji,2 Sachiko Hirose,2 Satoshi Horikoshi,1 Yasuhiko Tomino.1  
1Division of Nephrology, Department of Internal Medicine, Juntendo University 
School of Medicine; 2Second Department of Pathology, Juntendo University 
School of Medicine, Tokyo, Japan.


Background Since impaired systemic immunity along the mucosa-bone marrow axis 
has been postulated to play an important role in human IgA nephropathy (IgAN), various 
attempts have been made to develop an appropriate animal model. The ddY mouse, which 
spontaneously develops IgAN, has highly variable onset because of outbred strains. We have 
already reported that ddY mice can be classified into early and late onsets and quiescent 
groups (JASN 16: 1289, 2005). A genome-wide association analyses between early onset 
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and quiescent groups identified four susceptibility loci of onset; D1MIT16 (Am J Hum 
Genet 70: 781, 2002) and D10MIT86 (Nat Genet 26: 354, 2000), which were reported as 
susceptibility loci of human IgAN, and D1MIT216 and D9MIT252, suggesting that disease 
susceptibility in the ddY mouse may be, at least in part, regulated by the same genes as 
those for human IgAN. The susceptibility locus of high serum IgA levels was identified at 
D12MIT20, which is located at the immunoglobulin heavy chain gene. Accordingly, we 
performed selective mating among early onset mice for more than 20th generations.


Purpose The present study aims to verify the experiential value of this selective mating 
mouse as a new model of human IgAN.


Methods We analyzed 65 mice (>20th generation) concerning IgAN phenotypes and 
genotypes of the above-mentioned susceptibility loci.


Results All of these mice showed proteinuria with glomerular IgA deposition until 8 
weeks of age. At 16 weeks of age, clinical parameters were as follows; BUN 41.9±26.6mg/dl, 
serum creatinine 0.58±0.84mg/dl, serum IgA 65.0±32.6mg/dl and urinary albumin creatinine 
ratio 171±104mg/gCr. The survival rates were 67%. Genotypes of the four susceptibility 
loci of onset were homogeneous, but those of high IgA levels were heterogeneous. These 
findings further indicated that these four susceptibility loci of onset are closely associated 
with the onset of murine IgAN.


Conclusion It appears that this new mouse model may be a useful tool for investigating 
the susceptibility genes and the pathogenesis of IgAN.
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The Enabled Homolog Gene Polymorphisms in Childhood IgA Nephropathy  
Sung-Do Kim, Won-Ho Hahn, Jin-Soon Suh, Byoung-Soo Cho.  Pediatrics, 
East West Kidney Diseases Research Institute, Seoul, Korea.


IgA nephropathy (IgAN) represents the most commonly occurring form of chronic 
glomerulonephritis in pediatrics. In recent years, enabled/vasodilator-stimulated 
phosphoprotein (Ena/VASP) family has emerged as important regulators of cell motility, 
cell-to-cell adhesion, and actin polymerization to form lamellipodia and filopodia at the 
leading edge of migrating cells. Mammalian enabled (ENAH) was found to be expressed 
at mesangial tissue abundantly, and has an enough possibility to play important roles 
in inflammatory processes, such as influx of inflammatory cells and increasing platelet 
function especially in glomerulonephritis. The present study was conducted to investigate 
the association between single nucleotide polymorphisms (SNP) of ENAH gene and 
childhood IgAN.


We analyzed 13 SNPs of ENAH gene in 178 patients with childhood IgAN and 397 
healthy controls. In addition, IgAN patients were dichotomized and compared with respect 
to proteinuria (le]and>4mg/m2/hour), the presence or absence of podocyte foot process 
effacement, and the presence of pathologically early and advanced disease markers such 
as interstitial fibrosis, tubularatrophy, orglobalsclerosis. Genotyping data of 178 childhood 
IgAN patients and 397 controls showed significant frequency differences in rs2039620 
(codominant, P= 0.039; dominant, P= 0.041), rs12034829 (codominant, P= 0.027; 
dominant, P= 0.027), rs3795443 (dominant, P= 0.011; overdominant, P=0.003), rs1891000 
(codominant, P= 0.012; dominant, P= 0.004; overdominant, P= 0.003), and rs1771316 
(recessive, P= 0.040). Moreover, on comparing the proteinuria and non-proteinuria 
groups, rs12043633 showed significance between two groups (overdominant, P=0.009). 
The rs3795443(codominant, P=0.034; dominant, P=0.048), rs954534 (codominant and 
dominant, P=0.037), and rs1764345 (codominant and dominant, P=0.037) were found to 
contribute to the advancement of pathological findings. Our results suggest that ENAH 
genes are associated with increased susceptibility and pathological advancement in 
childhood IgAN.
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Aberrant Glycosylation of IgA1 Is Inherited in Pediatric Henoch-Schoenlein 
Nephritis  Krzysztof Kiryluk,1 Zina Moldoveanu,2 John T. Sanders,3 Hitoshi 
Suzuki,2 Bruce A. Julian,2 Jiri Mestecky,2 Jan Novak,2 Ali G. Gharavi,1 Robert 
J. Wyatt.3  1Dept. of Medicine, Div. of Nephrology, College of Physicians & 
Surgeons, Columbia University, New York, NY; 2Dept. of Microbiology and 
Medicine, University of Alabama at Birmingham, Birmingham, AL; 3University 
of Tennessee Health Sciences Center, Memphis, TN.


Background: Our group has previously demonstrated that levels of galactose-deficient 
IgA1 (Gd-IgA1) are inherited among relatives of adults with IgA nephropathy (IgAN). Here, 
we investigate the relevance of these findings to pediatric IgAN and Henoch-Schoenlein 
purpura (HSP).


Methods: We measured serum Gd-IgA1 levels in HSP children (N=26), IgAN children 
(N=16), their parents (N= 67), as well age and ethnicity matched pediatric controls (N=14) 
and healthy adult controls (N=141). Only white/Caucasian individuals were included in 
this analysis. Pairwise comparisons were performed using two-sided Student’s t-tests (R 
version 2.9). Polygenic modeling and heritability estimates were performed using SOLAR 
version 4.2 software.


Results: HSP and IgAN children had significantly higher Gd-IgA1 levels compared to 
pediatric controls (p=1.2x10-5 and p=3.6x10-6, respectively). There were no significant 
differences in mean Gd-IgA1 levels between HSP and IgAN children or between HSP 
children with or without nephritis. In addition, asymptomatic first degrees relatives of 
pediatric HSP and IgAN patients had significantly higher Gd-IgA1 levels compared to 
adult healthy controls, (p=0.0023 and 8.8x10-5, respectively). The heritability of Gd-IgA1 
was estimated at 0.59 (p=0.02).


Conclusions: Our data demonstrate that Gd-IgA1 levels are inherited in pediatric 
HSP and IgAN, providing further support for a common pathogenic link between these 


disorders. Gd-IgA1 may constitute a useful tool for screening and stratification of 
individuals at risk.
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A Deep Intronic Mutation in the SLC12A3 Gene Leads to Gitelman 
Syndrome  Nozu Kandai,1 Kazumoto Iijima,1 Hiroshi Kaito,1 Yuya Hashimura,1 
Takeshi Ninchoji,1 Koichi Nakanishi,2 Norishige Yoshikawa,2 Masafumi Matsuo.1  
1Pediatrics, Kobe University Graduate School of Medicine, Kobe, Hyogo, Japan; 
2Pediatrics, Wakayama Medical University, Wakayama, Japan.


Many mutations have been detected in the SLC12A3 gene of Gitelman syndrome 
(GS) patients. In previous studies only one mutant allele was detected in approximately 
20 to 41% of GS patients, however, the exact reason for the non-identification has not been 
established. In the study reported here, we employed multiplex ligation-dependent probe 
amplification (MLPA) to investigate large heterozygous deletion mutation and RT-PCR 
using mRNA from leukocytes and urine sediments to investigate transcript abnormalities 
caused by deep intronic mutation. Direct sequencing analysis of leukocyte DNA identified 
one base insertion in exon 6 (c.818_819insG), but no mutation was detected in another allele. 
MLPA analysis also failed to detect large heterozygous deletion. Therefore, we analyzed 
RNA and finally detected unknown sequence containing 238bp between exons 13 and 
14. The genomic DNA analysis of intron 13 revealed a single-base substitution (c.1670-
191C>T) that creates a new donor splice site within the intron resulting in the inclusion 
of a novel cryptic exon in mRNA. To summarize, we investigated transcript abnormalities 
in a GS patient caused by deep intronic mutation. This is the first report of GS associated 
with creation of a splice acceptor site by a deep intronic single nucleotide change leading 
to the inclusion of extra exon structures. We identified a novel intronic mutation that may 
partly explain the poor success rate of mutation detection in both alleles in GS patients and 
demonstrated that single-base changes deep within introns can cause GS.
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Mutational Analysis of Complement Factor H Gene in Patients with 
Atypical Hemolytic Uremic Syndrome (aHUS): Modeling of Factor H 
Interactions  Lambertus P. W. J. van den Heuvel, Elena B. Volokhina, Dineke 
Westra, Jitske Jansen, Edwin van Kaauwen, Roel Smeets, Eefje van der Heijden, 
Nicole van de Kar.  Department of Pediatric Nephrology, Radboud University 
Nijmegen Medical Center, Nijmegen, Netherlands.


Atypical hemolytic uremic syndrome (aHUS) is associated with predisposing mutations 
in complement-regulator genes. Mutations in the CFH gene are often reported as most 
frequent in aHUS patients. Exactly how mutations lead to the development of HUS is not 
always obvious. The available structural data often allows getting more insight into this 
correlation. Here we report CFH mutations found in our group of aHUS patients and analyze 
their possible effect on CFH function by using homology-based structural modeling.


DNA was isolated from blood peripheral leucocytes. Mutation screening of the complete 
CFH open reading frame was performed by means of PCR and DNA sequencing in 77 
aHUS patients and 82 controls.


The 13% of aHUS patients had heterozygous CFH mutations that were not found in any 
of the controls. Five mutations are located in the coding regions of CFH. The p.Gln400Lys 
mutation is located in the region of SCR7 that is important for polyanion binding. The 
p.Gln950His is located in SCR16 and might influence folding of the CFH. The mutations 
p.Arg1203Trp, p.Arg1206Cys and p.Arg1210Cys are affecting residues, located in SCR20 
region, involved in binding to C3b and polyanions. The results of structural modeling for 
mutant CFH variants, performed based on structural data available for wildtype CFH will 
be presented.


Moreover, we also found two mutations in non-coding regions of CFH. The mutation 
g.-315c>t was found in promoter region, near NFkβ binding site, possibly affecting 
transcription of CFH, and mutation g.IVS19+1g>a was found in intron 19, likely affecting 
splice site. The mutations p.Arg1203Trp, p.Arg1206Cys, g.-315c>t and g.IVS19+1g>a 
have not been described before.


Our data demonstrates presence of CFH mutations in the aHUS patient group. The 
mutations are spread throughout the gene and seem to affect CFH function in different 
manners. Homology-based structural modeling is important to predict the functional 
significance of observed sequence variations.
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Mutation Screening of Carnitine/Acylcarnitine Translocase (CACT) Gene 
Using Denaturing High-Performance Liquid Chromatography (DHPLC)  
Takao Fukushima,1 Hidetoshi Kaneoka,2 Tetsuhiko Yasuno,1 Kuniko Kubodera,3 
Minako Sugiyama,4 Takao Saito.1  1Division of Nephrology and Rheumatology, 
Department of Internal Medicine, Fukuoka University School of Medicine, 
Fukuoka, Japan; 2Fukuoka University School of Nursing, Fukuoka, Japan; 
3Department of Pediatrics, Gifu Prefectual General Hospital, Gifu, Japan; 
4Department of Pediatrics, Obihirokosei Hospital, Obihiro, Japan.


Purpose: CACT deficiency is causally related to renal failure with rhabdomyolysis. 
CACT as well as carnitine palmitoyltransferases is a key enzyme for transporting long-chain 
fatty acids into mitochondria. Their inborn defects frequently result in rhabdomyolysis 
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and subsequent ARF. Because the incidence of CACT deficiency is quite rare, the genetic 
structures of CACT were not thoroughly understood, yet. We performed here rapid 
screening test of CACT.


Methods: In this study, 18 patients with rhabdomyolysis, 19 their relatives and 50 
healthy individuals were enrolled. Case 1 in table was an adult patient with cryptogenic 
elevation of serum creatinine kinase and creatinine. Cases 2 and 3 were patients with 
neonate-onset CACT deficiency. Genomic DNA was PCR-amplified using 9 pairs of 
CACT specific primers. The PCR-amplified gene products were analysed using DHPLC 
(WAVE system, Transgenomic), and were in parallel determined DNA genotypes using 
direct DNA sequencing.


Results: We found 4 individuals (Cases 1 through 4) had distinct patterns of DHPLC 
from healthy individuals. Their CACT genotypes were determined by direct DNA 
sequencing. All the four had mutations at CACT genotypes heterozygously.


Conclusion: We demonstrated successful mass-screening of CACT mutations utilizing 
DHPLC. The mutations were confirmed by direct DNA sequencing. Mass-screening of 
CACT gene might be useful for unveiling the rhabdomyolytic disease.
Mutations identified in the CACT gene
Case Mutation Exon Mutant effect
1 c.804delG 8 Frameshift from codon269
2 c.106-2a>t Intron1/exon2 junction


c.576G>A 6 Premature stop codon W192ter
3 c.576G>A 6 Premature stop codon W192ter


c.199-10t>g Intron2 Exon3 skipping
4(healthy) c.516T>C 5 synonymous mutation T172T
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Loci Affecting Residual Variability in a Rat Model of Hypercalciuria  Guy 
M. L. Perry,1 David A. Bushinsky,2 Steven J. Scheinman.1  1Medicine, SUNY 
Upstate Medical University, Syracuse, NY; 2School of Medicine and Dentistry, 
University of Rochester, Rochester, NY.


Gene mapping studies typically assume constancy of genetic variance among genotypic 
classes (homogeneity of variance, HOV). However, numerous examples in medicine, 
evolution and agriculture indicate significant variability of phenotypic distributions 
between affected and unaffected individuals, strains, or genotypes. It is possible that the 
degree of HOV may itself be genetically determined. We investigated the possibility of the 
genetic control of residual variation for calcium excretion using 236 F2 intercrosses of the 
Genetic Hypercalciuric Stone-forming (GHS) Rat, a rodent model of hypercalciuria, and 
Wistar Kyoto (WKY) normocalciuric rats. We have already reported significant linkage 
for hypercalciuria QTL on rat chromosomes (RNO) 1 and 4, and suggestive linkage on 
RNO3, 6, 13, 16 and 20 in this cohort (Scheinman 2008).


Residual variation was rated as absolute individual deviation in calcium excretion from 
the mean of the genotype, termed phenotypic dispersion (PD). Several results were detected 
that were significant at chromosome-wise significance levels estimated via permutation. In 
the complete population, GHS homozygotes at the SSLP marker D5Rat146 had lower PD 
for calcium excretion than GHS/WKY heterozygotes and WKY homozygotes (p = 0.0095), 
but heterozygotes at D14Rat68 had higher dispersion than either homozygote class (p = 
0.0062). In males, heterozygotes at D1Rat95 had lower PDi than GHS homozygotes (p 
= 0.0016) but heterozygotes had higher dispersion at D19Mgh2 (p = 0.0006). In females, 
heterozygotes had higher PD at D1Rat19 (p = 0.01) and D10Rat71 (p = 0.0007) but WKY 
homozygotes had higher dispersion at D16Mgh4 (p = 0.0047). None of these positions 
was associated with any significant QTL for hypercalciuria, and the nearest association of 
any of the above putative positions for PD with any suggestive QTL previously identified 
was at a recombinative distance of 15 cM (RNO10). Our results suggest the existence of 
genetic effects on residual variation within genotypes for hypercalcuria, unlinked to any 
QTL for this trait.
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Rare Copy Number Variants in Congenital Anomalies of the Kidney and 
Urinary Tract  S. Sanna-Cherchi,1 K. Kiryluk,1 S. Sanders,2 C. Izzi,3 M. 
Bodria,4 A. Materna-Kiryluk,5 V. Corbani,6 A. Carrea,4 N. Kacak,1 G. Caridi,4 R. 
Sterken,1 M. State,2 R. Lifton,2 L. Allegri,6 A. Latos-Bielenska,5 F. Scolari,3 G. 
M. Ghiggeri,4 A. G. Gharavi.1  1Div. of Nephrology, Columbia Univ., New York, 
NY; 2Dept. of Genetics, Yale Univ., New Haven, CT; 3Div. Nephrology, Hosp. of 
Montichiari, Italy; 4Div. of Nephrology, G. Gaslini Inst., Genoa, Italy; 5Polish 
Registry of Congenital Malformations, Poznan, Poland; 6Div of Nephrology, 
Univ. of Parma, Italy.


Introduction. Congenital malformations of the kidney and urinary tract (CAKUT) 
account for 40-50% of pediatric ESRD. We hypothesize that rare sub-microscopic genomic 
structural defects underlie different forms of CAKUT.


Methods. We performed a genome-wide search for copy number variants (CNVs) 
using the Illumina 610-Quad arrays in 95 patients with CAKUT and 1,518 controls. CNV 
calls were generated using generalized genotyping methods (BeadStudio and PennCNV 
programs). The pipeline for discovery of rare pathogenic CNVs included annotation in public 
databases, testing for frequency in 1,518 controls and identification of CNVs disrupting 
genes expressed in the developing kidney.


Results. Of the 95 patients 60 were sporadic (15 syndromic, 45 nonsyndromic) and 35 
familial. The analysis on the CAKUT patients yielded 7,999 CNVs (6,177 unique; mean 58 
CNVs per sample). Among these unique CNVs (median size 104Kb), 5491 were deletions 
and 686 duplications. Cross-annotation with public databases revealed that 2,102 (34%) 


were novel. After removal of CNVs detected in our 1,518 controls and intergenic CNVs 
we identified 479 (8%) variants. High priority hits included 7 independent CNVs present in 
more than one individual and encompassing genes expressed during kidney development. 
As examples of known pathogenetic variants, we identified a 1.46 Mb deletion on chr. 
17q12 encompassing the TCF2 gene and a complex rearrangement at the chromosome 
1q21 microdeletion syndrome locus.


Conclusions. This study demonstrates that rare genic CNVs are likely to play a 
major role in the pathogenesis of CAKUT. Using a rigorous pipeline to select potentially 
causative variants we identified 7 high priority CNVs that we are now validating by 
independent methods.
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Role of DACH Genes in Congenital Anomalies of Kidneys and Urinary 
Tract (CAKUT)  Ishwad Chandra,1 Yalda Moayedi,2 Sunder Sims-lucas,1 
Jeffrey Baust,1 Alan Davidson,3 Carlton M. Bates,1 Graeme Mardon,2 
Abhay Vats.1  1Pediatrics, Childrens Hospital of Pittsburgh, Pittsburgh, PA; 
2Neuroscience, Baylor College of Medicine, Houston, TX; 3Regenerative 
Medicine, Massachusetts General Hospital, Boston, MA.


CAKUT are a major cause of kidney failure in childhood and may have a genetic 
basis. We have identified a13q21 locus for CAKUT where human analog of Drosophila 
dachshund gene (DACH1) is located. It is an integral part of the Pax/Six/Eya axis, which 
is important for kidney formation. DACH1 and a related gene DACH2 on X chromosome 
are thought to have redundant functions We pursued studies to identify their roles in renal 
development in mice and fish models.


Methods: We examined knockout mice (heterozygote, homozygotes and compound 
heterozygotes) for presence of CAKUT. We also studied effect of Dach1 knocked down 
by morpholino (MO) in zebrafish in 2 and 4 day old embryos, 2 days is the time that the 
glomerulus first starts filtering and size selection begins to occur at 4 days.


Results: Seven out of 7 1 day old pups that were compound mutants (Dach1 +/-, 
Dach2 -/-) had unilateral right sided renal anomalies: dysplasia (n=5), agenesis (n=1) or 
partial duplication of collecting system (n=1). None of the mice with mutations in Dach1 
or Dach2 alone had any renal anomaly. In the zebrafish Dach MO model, the glomerulus 
in 2-day old embryos had an altered morphology with staining patterns for both nephrin 
and podocin. The glomerular EM at day 4 showed foot process effacement in MO (see 
attached figure 1).


Conclusion:Dach1 /2 genes may play a redundant but important role in renal 
development and function. The expression of Dach1 in developing glomerulus and Mullerian 
duct supports a role for it in renal function and the lower urinary tract / development. Further 
studies are needed to evaluate the roles of these genes in CAKUT.
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RET Mutations in Foetuses with Renal Agenesis or Severe Renal 
Hypodysplasia  Guillaume Macé,1 Mélanie Parisot,1 Audrey Pawtowsky,1 
Vincent Morinière,1 Corinne Antignac,1 Marie Gonzales,2 Jelena Martinovic,2 
Jeanne Amiel,3 Cécile Jeanpierre,1 Rémi Salomon.1  1Inserm U574, Necker 
Hospital, Paris, France; 2French Society for Foetopathology, France; 3Genetic, 
Necker Hospital, Paris, France.


Objectives: The RET receptor plays a pivotal role during early nephrogenesis and 
enteric nervous development. In humans, activating RET mutations cause multiple endocrine 
neoplasia, whereas inactivating mutations lead to Hirschsprung disease. RET deficiency 
also causes renal hypodysplasia (RHD) in the mouse model, and recently a high rate of RET 
mutations was reported in a small cohort of foetuses (9/29) with bilateral renal agenesis or 
severe renal hypodysplasia (1). Our aim was to evaluate the implication of RET on a larger 
series of fetuses with similar phenotype.


Methods: We studied a cohort of 65 fetuses with BRA (50) or URA associated with 
severe RHD (10) or severe bilateral RHD (5) that were responsible for anamnios or severe 
oligohydramnios that have motivated termination of pregnancies. The study was approved 
by the ethical committee and informed consent was obtained from the parents. DNA was 
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extracted from frozen tissues (liver, lung or spleen). The coding sequence of the RET gene 
was analyzed by direct sequencing following the standard procedures.


Results: We found RET mutations in five unrelated fetuses with BRA. Variant p.L56M, 
located in exon 2, was found in a fetus with BRA associated with uterine agenesis. Such a 
variant has been reported in a sporadic Hirschsprung patient. Variant p.T451T, located in 
exon 7, was predicted to alter splicing. Variant D567N in exon 9 was predicted as possibly 
damaging by Polyphen. Nonsense mutation p.W1056X located in exon 19 was found in 
a fetus and his healthy father.


Conclusion: In total we found 4/65 (6%) RET mutations in fetuses with BRA. This is 
far less frequent than the 30% frequency reported previously. The observation of mutations 
in healthy parents suggest that other genetic alterations could be present, in addition to RET 
mutations, in the affected children.


1: Skinner et al. Am J Hum Genet. 2008, 82:344-51
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Candidate Gene Analysis for Genes That Are Associated with Vesico-
Ureteric Reflux in Inbred C3H/HeJ Mice  Inga J. Murawski, Rita Maina, Indra 
R. Gupta.  Human Genetics, McGill University, Montreal, QC, Canada.


Vesico-ureteric reflux (VUR) is a congenital urinary tract defect that results in the 
retrograde flow of urine to the kidneys because of improper insertion of the ureter in the 
bladder. Patients with VUR frequently have short intravesical ureters, the portion of the 
ureter within the bladder wall. From mouse models, it has become evident that many of 
the genes associated with VUR are important for ureteric bud formation, the primordial 
structure that gives rise to the intravesical ureter. We have previously identified the inbred 
C3H/HeJ mouse that has VUR. Compared to C57BL/6J mice, C3H mice have a 100% 
incidence of VUR, short intravesical ureters, and abnormally positioned ureteric buds. 
We have performed genetic studies on C3H mice and have identified a VUR-causing 
locus on chromosome 12 (LOD=5.0, P=0.008). This locus spans 24Mb and contains 
198 gene candidates (NCBI Build 37.1). Based on a literature search and in silico 
analysis, approximately 20 genes either have a role during development or are interesting 
candidates. We performed RT-PCR on these genes and confirmed their expression in the 
developing kidney and ureter. Two of the genes appear to be promising candidates: retinol 
dehydrogenase 14 (Rdh14) and odd skipped related 1 (Osr1). Osr1 is the earliest known 
marker of the intermediate mesoderm, which gives rise to the ureteric bud, while Rdh14 
encodes an enzyme involved in the vitamin A pathway, which is critical for kidney and 
urinary tract development. Sequencing of the coding, 5’ flanking, and 3’UTR regions 
of Rdh14 and Osr1 was performed using DNA extracted from C3H and B6 mice. There 
were no differences in the Osr1 sequence between the 2 strains; however, a number of 
polymorphisms were identified in the Rdh14 sequence obtained from C3H DNA. These 
results suggest that Rdh14 is a strong candidate gene for our VUR-causing locus. In situ 
analysis is being performed to determine if the ureteric bud expresses Rdh14. Sequencing 
results from the other gene candidates will also be presented. We hypothesize that by 
identifying the candidate gene within our VUR-causing locus, we will gain new knowledge 
about the biology of urinary tract defects in humans.
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Evidence of Recessive Inheritance for Vesicoureteral Reflux  P. L. Weng,1,2 S. 
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Introduction. Primary vesicoureteral reflux (pVUR) occurs in ∼1% of live births and is 
a major cause of pediatric end-stage renal disease. Hereditary factors are implicated in the 
development of pVUR and most linkage scans have supported dominant inheritance. We 
recently studied 12 Caucasian families and localized a major gene for pVUR chr.12p11-q13 
under a recessive model with 60% of families linked. Evidence for linkage was strongest 
among the Hasidic Jewish kindreds, a population with a known founder effect. We have 
now expanded our cohort to include 5 more Hasidic Jewish pVUR families to increase our 
power to detect additional pVUR loci.


Methods. Index cases were ascertained by the voiding cystourethrogram (VCUG). 
Family members were considered as affected based on a positive VCUG. We performed a 
genome-wide scan in the 5 new pedigrees using 10,204 SNPs (Affymetrix 10K). Affected-
only analyses of linkage were performed under an autosomal recessive model.


Results. The 5 new families comprised 55 available individuals (17 affected). Analysis 
of the entire cohort (17 families) under an autosomal recessive model confirmed linkage 
to chr. 12p11-q13 (HLOD=4.6, α=0.6). In addition, analysis of the 11 Hasidic Jewish 
families under the recessive model yielded a peak HLOD= 3.2(α=0.6) on chr.12p11-q13 
and a suggestive linkage signal on chr. 8 q11-q22 (HLOD= 2.2). In particular, a single 
consanguineous family provided a LOD score of 2.7 on chr. 8q11-q22, suggesting that 
this is a true pVUR locus.


Conclusions. We identified 5 new pVUR Hasidic Jewish families and confirmed 
linkage to chr. 12p11-q13 and also found evidence of a second suggestive locus for pVUR 
on chr. 8q11-q22. Our data supports recessive inheritance of pVUR in subsets of families. 
We are now proceeding with meiotic and linkage disequilibrium mapping to identify the 
underlying genes.
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The Association of AT2R Gene Polymorphism in the Development and 
Severity of Primary Vesicoureteral Reflux in Children  Yee-Hsuan Chiou,1 
Tzu-Hui Wang,1,2 Lin-Yu Wang,2 Yuan-Yow Chiou,3 Shiao-Ping Huang.2  
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Introduction: Primary vesicoureteral reflux (VUR) is a common pediatric disease that 
may lead to reflux nephropathy and end-stage renal disease. Current knowledge indicates 
that the evolution of VUR is not equal in all patients. It suggested the influence of various 
factors including genetics. The aim of this study is to investigate the association of the AT2R 
gene polymorphisms with the development and severity of primary VUR in children.


Method: We studied the AT2R gene polymorphisms T-151C, A190G, C2310T, 
A2827G, C3123A, and C3203G for association with development and severity of VUR in 
111 VUR children and 60 healthy controls. Sixty of the patients had low-grade VUR (grade 
I-III) and 51 had high-grade VUR (grade IV and V). To analyze the polymorphisms, the 
SNP genotyping assay was performed. The genotypic and allele frequency were analyzed to 
detect the correlation between the patients with mild, severe VUR, and healthy control.


Result: In female, the presence of VUR was associated with T-151C (p<0.0001) and 
A190G (p=0.005), while the severity of VUR was associated with T-151C (p<0.0001) and 
C3123A (p=0.002). In male, the present of VUR was associated with A190G (p=0.011) 
and C3123A (p=0.002), while the severity was associated with T-151C (p<0.0001). The 
odds ratio for the C allele of T-151C was 0.14 for female in the presence of VUR. This 
indicated the negative correlation between C allele and the presence of VUR in females. 
The odds ratio for C allele of T-151C was 12.32 for female and 0.08 for male in the severity 
of VUR. These indicated the positive correlation between C allele and the severity of VUR 
for female and negative correlation for male.


Conclusion: The AT2R gene polymorphism may play an important role in the 
development and severity of VUR. Moreover, it appears to have divergent pattern in male 
and female. Our results raise the possibility to utilize the gene polymorphisms of AT2R to 
evaluate the development and severity of primary VUR.
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Comparison of Heart Rate Variability between End Stage Renal Disease 
Patients on Peritoneal Dialysis and Hypertensives  Joon Seok Oh,1 Ji Min 
Jeon,1 Sung Min Kim,1 Young Ki Son,1 Yong Hoon Shin,1 Myeong A Cheong,3 
Yong Ki Park,2 Gun Ung Jeon,2 Joong Kyung Kim.1  1Division of Nephrology, 
Internal Medicine, Bongseng Hospital, Jwacheon 1(il)-dong, Dong-gu, Busan, 
Korea; 2Division of Nephrology, Internal Medicine, Dongnae Bongseng Hospital, 
Allak 1(il)-dong, Dongnae-gu, Busan, Korea; 3Division of Nephrology, Internal 
Medicine, Korea Cancer Center Hospital, Nowon-gu, Seoul, Korea.


Background: Heart rate variability(HRV) is regulated by the balance of sympathetic 
and parasympathetic tones. HRV can be used to assess psychological or physical stress 
on cardiac autonomic tone. Few studies about HRV of ESRD patients were performed in 
Korea. So, authors investigate the autonomic nerve system activity by HRV in patients 
with peritoneal dialysis due to ESRD.


Methods: We compared the pattern of cardiac sympathetic and parasympathetic activity 
through the time- and frequency-domain analysis of HRV with 24-hour Holter monitoring 
between 20 ESRD patients and 65 hypertensive control subjects. Patients have been received 
peritoneal dialysis therapy at the Bongseng hospital between January 2006 and December 
2008. The patients who have diabetic nephropathy were excluded.


Results: The mean age of patients and controls were 53.75 ± 13.07 and 55.14 ± 
13.65 years-old respectively. In patient group, all time- and frequency-domain HRV 
measures including HRV index, Baseline width of the distribution measured as a base of 
triangle(TINN), normalized unit of low-frequency(LFnorm) and ratio of low-frequency 
power to high-frequency powe(LF/HF) were reduced, and normalized unit of high 
frequency(HFnorm) was increased compared with control group.
HRV measures between groups


Patient Control P value
HRV index 9.21 ± 4.57 16.85 ± 5.48 0.00
LF norm, nu 25.94 ± 19.85 51.22 ± 21.04 0.00
HF norm, nu 40.83 ± 11.66 31.60 ± 14.80 0.01
LF/HF 0.85 ± 0.93 2.55 ± 2.52 0.00


Conclusion: Autonomic tones in ESRD patients on peritoneal dialysis are decreased 
compared with those in patients with hypertension. And parasympathetic tones in ESRD 
patients on peritoneal dialysis have the preponderance over sympathetic tones.
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F-PO1420


Improvement of Left Ventricular Synchronicity, Assessed by Tissue 
Synchronization Imaging, after a Single Hemodialysis (HD) Session  Shirley 
Y. Hayashi,1 Marcelo M. Nascimento,2 Brita Lind,2 Matilda Larsson,1 Anna 
Bjallmark,1 Astrid Seeberg,1 Jacek Nowak,2 Brodin Lars-Ake,1 Miguel Riella,3 
Bengt Lindholm.2  1Department of Medical Engineering, Royal Institute of 
Technology, Stockholm, Sweden; 2Div of Renal Medicine and Baxter Novum, 
Karolinska University Hospital Huddinge, Stockholm, Sweden; 3Clinical 
Science, Pontifícia Universidade Católica do Paraná, Curitiba, Brazil.


Left ventricular (LV) dyssynchrony (LVD) impairs cardiac function in patients with 
heart failure and LV hypertrophy. The aim of the present study was to analyze the effects 
of a standard HD session on LVD in chronic HD patients.


LV synchronicity was assessed by using a tailored echocardiographic modality, tissue 
synchronization imaging (TSI) in 49 clinically stable HD patients (32 M; 55±14 yrs) 
Ecocardiography was performed before and after a HD session for subsequent off-line TSI 
analysis. Six basal and 6 midventricular LV segments were evaluated. LVD was defined as 
a regional difference in time to peak systolic velocity >105 ms. LV function was assessed 
by measurements of myocardial velocities using tissue Doppler echocardiography


Before HD, 28 out of 49 patients (57%) had at least one LVD segment. HD induced 
a substantial decrease in the percentage of delayed segments from 15.7± 18.8% to 5.9± 
11.5% (p<0.0001), reduced average maximal mechanical systolic LV delay from 123.4± 
49.9 to 89.78± 53.1 ms (p<0.0001) and SD from 39.7±19.6 to 28.6±21.1. In 16 out of 28 
(57%) patients LVD disapeared after the HD session. Moreover, cardiac dysfunction was 
more prevalent in LVD group as compared to patients without LVD as demonstrated by 
a significant decrease in peak systolic myocardial velocities (6.2±0.3 vs. 5.1±0.3, p<0.05 
and 4.6±2 vs. 6.4±1.8, p<0.01), higher LV end diastolic pressure (19±1.8 vs. 13.6±1.9, 
p<0.05), lower isovolumetric contraction velocity (6.1±0.5 vs. 3.0±0.8, p<0.001), lower 
PSV (4.6±2 vs. 6.4±1.8, p<0.01) and higher LV end diastolic diameter (52±1.7 vs. 46.1±1.1, 
p<0.05), respectively.


LVD is a common finding in HD patients and is associated with poorer cardiac function. 
The finding that LVD decreases after a HD session, suggests a possible association with 
volume overload.
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LV Mechanical Asynchrony and Longitudinal Axis Dysfunction during 
Pediatric Hemodialysis: Further Evidence for Acute Ischemic Injury  
Daljit K. Hothi,1 Lesley Rees,1 Jan Marek,2 Christopher McIntyre.3  1Nephro-
Urology, Great Ormond Street Hospital for Children, London, United Kingdom; 
2Cardiology, Great Ormond Street Hospital, London, United Kingdom; 3Renal, 
Derby City General Hospital, Derby, United Kingdom.


In adults recurrent hemodialysis (HD) induced cardiac injury results in sequential 
ischemic myocardial dysfunction. Uremic children share the full gamut of uremia related 
cardiovascular abnormalities as adults but without significant epicardial atheromatous 
coronary artery disease. The aim of this study was to analyse two-dimensional (2D) cardiac 
motion in children to determine the effects of uremia and dialysis on LV function.


Method: We assessed all single-centre chronic HD patients (n=15, range 1-17 years) 
on 4hrs, 3 times/wk treatments, excluding those with overt cardiac disease. Patients were 
dialysed against a dialysate temperature of 37°C. Dialysate contained sodium 140mmol/l 
and calcium 1.75mmol/l. Regional LV function was measured echographically by 2D peak 
segmental longitudinal, circumferential and radial strain and synchronicity of systolic 
deformation between segments. All patients underwent pre-dialysis assessments and during 
peak stress at the end of dialysis. In addition we scanned age-matched controls at rest.


Results: The peak longitudinal strain was lower in uremic patients compared with 
controls, dropping further during HD (mean peak strain -19.9 [controls], -17.9 [pre-HD], 
-15.3 [end of HD], p<0.05). Radial strain was lower in uremic patients compared with 
controls, rising during HD. Circumferential strain was preserved in uremic patients but fell 
during HD. Intrasegmental systolic deformation synchronization was progressively worse 
in controls, pre-dialysis and end of dialysis. Intradialytic peak longitudinal strain reduction 
was significantly associated with systolic BP and UF volume.


Conclusion: Uremic children have impaired regional LV function, with a predisposition 
to longitudinal axis dysfunction and LV mechanical asynchronization, both of which 
are established markers of ischemic injury. This is further evidence for a characteristic 
cardiovascular phenotype in uremic patients that predisposes them to subclinical demand 
ischemia during dialysis.
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Prevalence of Intraventricular Dyssynchrony, Detected by Tissue 
Synchronization Imaging, in Hemodialysis (HD), Peritoneal Dialysis (PD) 
and Chronic Kidney Disease (CKD) Stages 3 and 4  Shirley Y. Hayashi,1,2 
Marcelo M. Nascimento,1 Brita Lind,1 Astrid Seeberg,2 Jacek Nowak,1 Matilda 
Larsson,1 Anna Bjallmark,1 Lars-Ake Brodin,1 Miguel Riella,3 Bengt Lindholm.2  
1Department of Medical Engineering, Royal Institute of Technology, Stockholm, 
Sweden; 2Div of Renal Medicine and Baxter Novum, Karolinska Institutet, 
Stockholm, Sweden; 3Center of Medical and Biological Sciences, Pontifícia 
Universidade Católica do Paraná, Curitiba, Brazil.


Electrical activation, in normal heart, quickly occurs with simultaneous synchronous 
regional mechanical contraction. Myocardial disease induces alterations in cardiac 
structure and function which results in regions of early and late contraction known as 
dyssynchrony areas. The aim of this study was to verify the prevalence of left ventricula 
dyssynchrony (LVD) in patients with CKD stages 3 and 4, HD, PD patients by using a new 
echocardiography technique known as tissue synchronization imaging (TSI).


Echocardiography evaluation was perfomed for subsequent off-line TSI analysis 
in 49 HD (56±14 yrs), 55 PD (66 M; 57±16 yrs) and 55 CKD patients stages 3 and 4 
(35 M; 62±12 yrs) Six basal and 6 midventricular LV segments were evaluated. Left 
ventricular dyssynchrony (LVD) was defined as a regional difference in time to peak 
systolic velocity >105 ms (maximum delay) with standard deviation > 33ms. LVH was 
ecocardiographically defined by the aLV mass/BSA(g/m2) index higher than 95 (in female) 
and 115 (in males).


LVD was present in 64% of the evaluated patients. There was no significant difference 
in the prevalence of LV dyssynchony between HD (57%), PD (64%) and predialysis 
(69%)(p>0.05) patients. A positive association between LVD and cardiac dysfunction 
was demonstrated by a significant negative correlation between LVD and peak systolic 
velocities (PSv) (r=-0.39, p<0.001) between LVD and early diastolic myocardial velocities 
(E´)(r=-0.20, p<0.05) and a positive correlation between LVD and LV filling pressure (Rho 
=0.34, p<0.0001). Moreover, regardless of CKD stage, patients with LVH had higher 
prevalence of LVD.


In conclusion, LVD seems to be associated with LVH and a poorer cardiac function 
regardless of CKD stage.
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Blood Pressure Profile of Patients on Home Nocturnal Hemodialysis  Peter 
Chang,1,3 Mahboob Rahman,1,2 Jackson T. Wright, Jr.,1 Carolyn Cacho Bowman.1  
1Division of Nephrology, University Hospitals Case Medical Center, Cleveland, 
OH; 2Division of Nephrology, Louis Stokes VA Medical Center, Cleveland, OH; 
3Division of Nephrology, Oregon Health & Science University, Portland, OR.


Introduction: Achieving blood pressure (BP) control is critical to reducing 
cardiovascular morbidity and mortality in patients on conventional hemodialysis (CHD). 
Controversy exists regarding which BP measurement to use to guide therapy, as patients on 
CHD have been shown to experience a rise in blood pressure (BP) during the interdialytic 
period. Single center experiences in patients on intense hemodialysis regimens report 
improved clinical outcomes, including better BP control. But no report to date has 
examined the interdialytic BP profile in these patients. This study is designed to evaluate 
the BP profile of patients on nocturnal hemodialysis (NHD) and to determine if clinic BP 
is a suitable surrogate for the patient’s overall BP burden. Methods: Patients in our NHD 
Program were monitored using ambulatory blood pressure monitoring (ABPM) during the 
32 hours interdialytic period. The ABPM result is divided into daytime, nighttime, day 1 
and day 2 periods, while the clinic BP was averaged over the previous 6 months. Statistical 
analysis is performed using the Pearson correlation and the paired t-test. Results: Patient 
age was 47.7+/-8.7 years, 73% are African-American, 54% are male and all were stable 
on NHD for more than 1 year (mean of 5+/-2.5 years). BP was well controlled with mean 
ABPM BP of 110+/-12 / 65+/-11 mmHg. There was no significant difference between 
the ABPM and clinic systolic BP (110+/-12 vs 112+/-11, p=0.44, r=0.95), nor was there 
significant difference between day 1 and day 2 systolic BP (111+/-15 vs 112+/-13, p=0.89, 
r=0.76). However, 50% of the patients were dippers with a nighttime drop in BP of >10%. 
Conclusion: Although our study is a small single center observational study, we found no 
published data to date that examined the BP profile of patients on NHD. Our novel findings 
suggest that patients on NHD can achieve excellent BP control without the fluctuations in 
BP as seen in patients on CHD. Therefore, clinic BP can be used as the treatment target 
in patients on NHD.
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Beneficial Effects of ARB on Blood Pressure Variability and Cardiovascular 
Remodeling on CAPD Patients with Hypertension  Tomohiko Kanaoka, 
Kouichi Tamura, Atsuichiro Shigenaga, Hiroshi Mitsuhashi, Kouichi Azuma, 
Masato Osawa, Yoshiyuki Toya, Satoshi Umemura.  Department of Medical 
Science and Cardiorenal Medicine, Yokohama City University, Yokohama, 
Kanagawa, Japan.


Aims: In this study, we examined whether addition of an angiotensin II type 1 receptor 
blocker (ARB), candesartan or valsartan, to conventional anti-hypertensive treatment 
could improve BP variability in hypertensive patients on peritoneal dialysis. Methods: 
Forty-five hypertensive patients on chronic peritoneal dialysis therapy were randomly 
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assigned to the ARB treatment groups either by candesartan (n=15) or valsartan (n=15), 
or the control group (n=15). At baseline and 6 months after the treatment, 24-h ambulatory 
blood pressure (BP) monitoring, echocardiography, and measurement of brachial-ankle 
pulse wave velocity (baPWV) were performed. Results: After the 6-months treatment, 24-h 
ambulatory BP values were similarly decreased in both the control group and ARB groups. 
However, short-term BP variability assessed on the basis of the standard deviation of 24-h 
ambulatory BP was significantly decreased in the ARB groups, but remained unchanged 
in the control group. Furthermore, parameters of cardiovascular remodeling assessed by 
natriuretic peptides, echocardiography, and baPWV were significantly improved in the 
ARB groups but not in the control group. Conclusion: ARB treatment and control anti-
hypertensive treatment similarly controlled 24-h ambulatory BP values in hypertensive 
patients on peritoneal dialysis. However, ARB treatment is beneficial for the suppression 
of pathological cardiovascular remodeling with a decrease in BP variability.
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Frequent Haemodialysis Regimens Are Associated with Reduction in 
Dialysis-Induced Myocardial Stunning and Systemic Inflammation  Helen 
Jefferies,1 Bhupinder Virk,2 Sheila Doss,2 Sumi Sun,2 Stephen John,1 John 
Moran,2 Brigitte Schiller,2 Christopher McIntyre.1,3  1Renal Medicine, Royal 
Derby Hospital, Derby, United Kingdom; 2Satellite Healthcare, Mountain View, 
CA; 3University of Nottingham, Derby, United Kingdom.


Recurrent haemodialysis (HD)-induced cardiac injury is associated with markedly 
reduced survival and development of long-term systolic dysfunction. A key determinant 
of this acute injury is ultrafiltration (UF) volume and hence UF rate. We aimed to identify 
differences in the occurrence and severity of myocardial stunning in stable patients receiving 
the current spectrum of available quotidian HD regimes.


Four patient groups were studied: Conventional in-centre HD 3x per week (CHD3, 
n=12), short daily HD 5-6x per week both in centre (CSD, n=12) and at home (HSD, n=12), 
and nocturnal home HD (HN, n=10). The groups were matched for age and dialysis vintage. 
Serial two-dimensional echocardiography was performed pre-HD, at peak stress, and post-
HD to identify emergent dialysis induced regional wall motion abnormalities (RWMAs). 
Systemic haemodynamics were measured by serial bio-impedance cardiography, and pre 
and post blood samples were collected for standard biochemical analyses, biomarkers of 
cardiac injury and systemic inflammation.


HD-induced myocardial stunning was ubiquitous (12/12) in CHD3 patients. The 
proportion of patients exhibiting dialysis induced RWMAs reduced significantly with 
increasing dialysis intensity (CHD3>CSD>HSD>HN). More frequent HD (HSD and 
HN) was associated with less RWMAs and lower hsCRP levels than CHD3 (p<0.05). The 
number of RWMAs in CHD3 and CSD did not differ (p>0.05). However, both groups 
were characterised by high UF volumes, a known critical determinant of stunning. UF 
rate correlated with number of RWMAs (r=0.41, p=0.0048). UF volumes and intradialytic 
systolic BP reduction were both smaller in home-based frequent therapies (p<0.05).


This study demonstrates for the first time that more frequent HD regimes are associated 
with less myocardial stunning compared to conventional HD. We hypothesise that this 
could be an important component of the improved outcomes associated with this class 
of therapies.
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CV Markers and Cardiac Stunning with Different HD Regimens  Brigitte 
Schiller,1,2 Bhupinder Virk,1,2 Helen Jefferies,3,4 Sumi Sun,1 Christopher 
McIntyre,4 John Moran.1,2  1Satellite Healthcare, Inc., Mountain View, CA; 
2Department of Nephrology, Stanford University, Palo Alto, CA; 3Royal Derby 
Hospital, Nottingham, United Kingdom; 4School of Graduate Entry Medicine 
and Health, University of Nottingham, Nottingham, United Kingdom.


To evaluate the impact of more frequent HD on acute cardiac injury associated with HD 
we studied 4 groups of patients undergoing various HD regimens: thrice weekly conventional 
in-center HD (CHD, n=16), daily in-center HD (CHD-MFD, n=16), daily short home HD 
(SDHD, n=15) and daily nocturnal home HD (NDHD, n=11).


Serial two-dimensional echocardiography was performed pre-dialysis, at peak stress 
(30 min before the end of HD), and post-dialysis to identify dialysis-induced regional wall 
motion abnormalities (RWMAs). Simultaneously, CV markers (cTnT and NT-proBNP) and 
CRP pre- and post-HD were analyzed.


Stunning occurred in almost all patients on center HD independent of frequency (12/12 
CHD, 11/12 CHD-MFD). Pre-HD values for cTnT, NT-proBNP and CRP were increased 
in both groups and stayed elevated or increased post-dialysis. With HHD, acute cardiac 
injury was found less frequently, with 8/12 SDHD and 6/10 NDHD patients demonstrating 
stunning. In all HHD groups CV markers were also elevated pre- and post-HD, with no 
significant difference between the SDHD and NDHD patients for any marker. However, 
no difference was found in pre- and post-HD NT-proBNP or cTnT for HHD patients with 
or without stunning.
HHD Stunning, n=14 median (range) Non-stunning, n=8 median (range)
pre cTnT 0.01 (0.01-0.11) 0.04 (0.01-1.08)
post cTnT 0.01 (0.01-0.07) 0.02 (0.01-0.65)
pre NT-proBNP 1772 (300-107768) 3802 (615-13462)
post NT-proBNP 1339 (248-89275) 2863 (421-9455)


Furthermore the number of RWMA in all four study groups did not correlate with 
pre- or post-dialysis cTnT levels.


While stunning is found much less frequently in HHD patients than in those on center 
HD, pre and post-HD cTnT and NT-proBNP in this preliminary study are increased in all 
groups but do not differ in HHD patients with or without cardiac stunning.
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Cardiac Stunning and Hemodynamic Parameters during Different Dialysis 
Regimens  Bhupinder Virk,1,2 Helen J. Jefferies,3,4 Sumi Sun,1 Chris W. 
McIntyre,4 John Moran,1,2 Brigitte Schiller.1,2  1Satellite Healthcare, Mountain 
View, CA; 2Department of Nephrology, Stanford University, Palo Alto, CA; 
3Department of Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 
4University of Nottingham, Nottingham, United Kingdom.


We studied 4 groups of patients undergoing various hemodialysis (HD) regimens: 
thrice weekly conventional in-center HD (CHD, n=16), daily in-center HD (CHD-MFD, 
n=16), daily short home HD (SDHD, n=15) and daily nocturnal home HD (NDHD, n=11) 
to evaluate the hemodynamic response of patients to these differing HD regimens.


Serial two-dimensional echocardiography was performed pre-dialysis, at peak stress 
(30 min before end of dialysis), and post dialysis to identify patients with cardiac stunning, 
defined as a 20% reduction in wall motion in more than 2 segments. Data are reported from 
the patients with technically adequate echos. Hemodynamic parameters were evaluated 
non-invasively with bio-impedance cardiography (Bio-Z) at the same time points in all 
patients.


Stunning occurred in almost all patients undergoing center HD independent of frequency 
(12/12 CHD, 11/12 CHD-MFD), while it was less frequent in home hemodialysis (HHD) 
patients (8/12 SDHD, 6/10 NDHD). CHD-MFD patients had a higher cardiac index (CI) 
(p = 0.012, p = 0.014, p = 0.007) and lower systemic vascular resistance index (SVRI) (p 
= 0.007, p = 0.035, p = 0.044) at all times points compared to CHD. However CI did not 
change and SVRI trended down during HD in both CHD groups. CI and SVRI did not differ 
in SDHD and NDHD patients at any time. When comparing the HHD patients with and 
without stunning, the pre-dialysis CI was higher (p = 0.02) and the SVRI lower (p<0.05) 
in patients without stunning, but no differences were found at peak or post HD.


Stunning occurred in almost all center HD patients despite improved CI in the CHD-
MFD group. In home HD patients stunning was reduced in both groups. HHD patients 
without stunning showed better hemodynamic characteristics prior to HD compared to 
patients exhibiting stunning during the treatment. Improved pre-dialysis hemodynamics are 
associated with less cardiac stunning in HHD patients but not in CHD patients.
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Diastolic Dysfunction May Be More Common Than Left Ventricular 
Hypertrophy in Hemodialysis Patients with Preserved Systolic Function  R. 
Thadhani,1 G. Moukarbel,1 C. Zoccali,1 C. Wanner,1 R. Agarwal,1 J. Cannata,1 D. 
Lloyd-Jones,1 T. Thompson,1 Y. Chang,1 I. Bhan,1 W. Manning,1 E. Appelbaum,1 
S. Solomon.1  1Department of Medicine, Renal Unit, Massachusetts General 
Hospital, Boston, MA; 2Cambridge, MA; 3Cambridge, MA.


Background: CVD is the major cause of death in chronic hemodialysis (CHD) patients, 
who at high risk of left ventricular hypertrophy (LVH). The prevalence of diastolic 
dysfunction in CHD has not been described in detail.


Methods: PRIMO II was a multicenter randomized trial to test whether Paricalcitol, an 
activated vitamin D analog, improves LVH (1°) and diastolic function (2°) among incident 
CHD patients. CHD patients were screened for LVH and diastolic function was assessed. 
PRIMO II was terminated early for limited enrollment (clinicaltrials.gov NCT00616902). 
We assessed echocardiographic measures of diastolic function in 64 subjects with ejection 
fraction ≥45%. Echocardiograms were performed and mitral annular relaxation velocity (E’) 
(a validated measure of diastolic function) was measured using tissue Doppler imaging.


Results: Mean age of was 57±13 years, 32% were female, 66% were Caucasian, and 
mean systolic and diastolic blood pressures were 139±20 and 77±10 mmHg, respectively. 
Laboratory values included serum calcium (9.2±0.6mg/dl), phosphate (4.8±1.0mg/dl), and 
PTH (231±125pg/ml). Summary of echo measures: ejection fraction, 73±10%; LV septal 
thickness, 14.2±3mm; and LV mass, 67±53g/m2.7; 72% (n=46) met criteria for LVH (LV 
Mass ≥46.7g/m2.7, F; ≥49.2g/m2.7, M). E’ was inversely related to age, as previously 
shown, (r= -0.49, p<0.001). Using published age specific cut-offs of E’, 91% of subjects 
had reduced E’ suggestive of diastolic dysfunction. Other measures shown in table. Among 
those without LVH (28%), 89% demonstrated evidence of diastolic dysfunction.


Summary: Diastolic dysfunction is highly prevalent in incident CHD patients who 
have preserved LV function and occurs regardless of LVH.
Diastolic Measures Mean±SD Range
E’ (cm/s) 8.9±3.0 4.4-20.6
E/E’ 9.9±4.8 3.7-30.2
Deceleration Time (ms) 269±67 120-427
Isovolumic Relaxation Time (ms) 110±21 67-195
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Non-Invasive Assessment of Left Ventricular Diastolic Function Behaviour 
during Isometric Handgrip Exercise in Hemodialysis Patients with and 
without Coronary Artery Disease  Jan Manolas, George Poulos, Stamatina 
Papaconstantinou, Paraskevi Liaveri, Stelios N. Zerefos, Nikolas S. Zerefos, 
Dimitrios Valis.  Renal Unit, Hygeia Hospital, Athens, Marousi, Greece.


Background: Conclusive evidence exists that an ischemic left ventricular (LV) diastolic 
behaviour (ISCH-DB) is characterized by an LV end-diastolic pressure and total relaxation 
time increase and can be non-invasively assessed by the corresponding A wave to total 
excursion (A/H) and total relaxation time (TORET) indexes derived from recordings 
(pressocardiograms) by an external pressure transducer applied transthoracically over left 
ventricle during isometric handgrip (HG) exercise (Presso Test). We have found that Presso 
Test after Hemodialysis (HD) is of prognostic value. Aim of the present study is to examine 
the prevalence of an ISCH-DB using Presso Test in HD patients (pts) with coronary artery 
disease (CAD) and pts with history of arterial hypertension (HTN).


Methods: Presso Test (40% HG during 2 min) was obtained in 72 controls (CTS) and 
11 patients within 1 hour before and after HD: 8 with CAD (7 men, 6 with known CAD) 
and 3 HTN pts without CAD. A positive test result was defined by an A/H > 22% and/
or TORET > 155ms during HG. An ISCH-DB was defined empirically by HG-induced 
increase in TORET >10-20% and/or in A/H >25-75% of baseline depending on rest 
value. A non-ischemic response (Non-ISCH-DB) was defined by a positive test result and 
absence of ISCH-DB.


Results: In CTS, 10/72 (14%) had a positive and 2/72 (3%) an ISCH-DB. Presso Test 
was positive in all HD pts both pre- and post-HD. In CAD pts, an ISCH-DB occurred pre 
& post-HD in 6/8 (76%), whereas a Non-ISCH-DB was present pre- and post-HD in 1/8 
(12%) and only post-HD in 1/8 (12%).


Conclusion: According to our preliminary results using Presso Test, this simple test 
is positive in all pts; however, an ISCH-DB is present in ¾ of CAD pts pre- and post-HD, 
whereas HTN pts had a Non-ISCH-DB. Thus, Presso Test is a useful fast, convenient, safe 
tool for every non-expert physician in evaluating LV diastolic dysfunction pre- & post-HD 
as well as an ISCH-DB in CAD pts.
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Global Longitudinal Strain and Chamber Stiffness Correlate with Plasma 
Volume in Chronic Renal Failure  Frauke Wenzelburger,1 Kay Tan,2 Biju 
John,2 Eveline Lee,2 Yu Ting Tan,1 Grant Heatlie,3 John E. Sanderson,1 Simon 
J. Davies.2  1Cardiovascular Medicine, University of Birmingham, Birmingham, 
West Midlands, United Kingdom; 2Institute for Science and Technology in 
Medicine, Keele University, Stoke on Trent, Staffordshire, United Kingdom; 
3Cardiology Department, University Hospital of North Staffordshire, Stoke on 
Trent, Staffordshire, United Kingdom.


INTRODUCTION: Many patients with chronic renal failure and peritoneal dialysis 
(PD) develop left ventricular hypertrophy (LVH). This is quite likely to cause an increase 
in left ventricular chamber stiffness and reduced longitudinal function. Whether this is 
linked to their fluid status is not known.


METHODS: 30 stable PD patients (16 men, mean age 60±17) and 20 healthy subjects 
as control (17 men, mean age 60±17) were studied. Plasma volume was measured using 
125I-albumin and corrected for body surface area (PVc, only for patients). Full Doppler-
2D-echocardiography was performed in all subjects and pictures analysed off-line. Left 
ventricular mass index (LVMI) was derived from M-Mode. Deceleration of early mitral 
inflow (DCT) was assessed by PW-Doppler imaging. Chamber stiffness was calculated using 
the following equation: 70/(DCT-20)2. Global longitudinal strain was assessed by speckle 
tracking of the left ventricle in 2- and 4-chamber views and averaging all 12 segments.


RESULTS: Left ventricular mass index was significantly higher in patients (114±32 
versus 77±23g/m2, p=0.000). Global longitudinal strain was significantly reduced in patients 
(-18.3±3.0 versus -21.3±3.3%, p=0.003). Chamber stiffness only showed a tendency to be 
higher in patients (2.05 ±1.6 versus 1.43±0.7ms-2, p=0.116). All three parameters correlated 
with PVc. (LVMI r=0.496, p=0.012; global longitudinal strain r=0.423, p=0.02; chamber 
stiffness r=0.437, p=0.016).


CONCLUSION: There is a close link between plasma volume and left ventricular 
morphology and function in PD patients. Whether the deterioration of the LV leads to an 
increase in plasma volume or vice versa needs to be examined.
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Left Atrial Volume Is Associated with Haemodialysis-Induced Ischaemic 
Cardiac Injury (Myocardial Stunning) and Reduced Survival  Ihteshamul 
Haq,1 Helen J. Jefferies,1 James O. Burton,1 Christopher W. McIntyre.1,2  1Renal 
Medicine, Royal Derby Hospital, Derby, United Kingdom; 2University of 
Nottingham, Derby, United Kingdom.


Haemodialysis (HD) induced ischaemic cardiac injury is common, associated with 
adverse cardiovascular (CV) outcomes and mortality, and appears to be an important 
mechanism in development of dialysis-related heart failure. Left atrial volume (LAV) 
has previously been shown to predict CV risk in HD patients. LAV is commonly driven 
by intravascular volume overload and progressive diastolic dysfunction. The aim of this 
study was to investigate the association of raised LAV with acute HD induced cardiac 
injury and survival.


68 prevalent HD patients underwent serial echocardiography (pre-dialysis, peak stress 
and post dialysis) to assess for myocardial stunning, measured by development of left 
ventricular regional wall motion abnormalities (RWMAs). LAV was calculated by biplane 
disc method and indexed to height2.7 (LAVI). Measurements were performed in triplicate by 
an operator blinded appropriately. The average follow-up period was 747±274 days.


LAVI was significantly higher in the 63% of patients who developed myocardial 
stunning (16.48±13.57 vs 9.74±5.22 ml/m2.7, p=0.001). LAVI significantly correlated 
with number of RWMAs (r=0.33, p=0.007) and chronological age (r=0.32, p=0.007). The 
strongest predictor of LAVI was the presence of stunning (adj r2=0.14, p=0.001). LAVI 
predicted mortality (22 deaths, p=0.036, HR=1.06, CI 1.01-1.12, per ml/m2.7). LAVI was 
a better predictor of mortality than left ventricular mass index, but both were displaced 
as independent determinants of mortality with the addition of myocardial stunning into 
the model.


We have shown for the first time that the previously described association of raised 
LAV with reduced HD patient survival may be mediated through an increased propensity to 
recurrent HD induced ischaemic based cardiac injury, with its attendant consequences.
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Longitudinal Changes and Clinical Implications of Left Ventricular Filling 
Pressure on Chronic Hemodialysis  Yong Kyun Kim, Seok Joon Shin, Hyun 
Hwa Chung, Se Na Jang, Ho Cheol Song, Cheol Whee Park, Chul Woo Yang, 
Yong-Soo Kim, Euy Jin Choi.  Department of Internal Medicine, Catholic 
University of Korea, Seoul, Korea.


Background
Left ventricular (LV) filling pressure is related to the long term prognosis in end stage 


renal disease (ESRD). The aims of this study were to evaluate the time course of changes 
in LV filling pressure and to evaluate the predictors for the changes of LV filling pressure 
and to evaluate the plasma N-terminal pro-brain natriuretic peptide (NT-proBNP) levels as 
indicators of the changes of LV filling pressure in patients with chronic hemodialysis.


Methods
This study was designed prospectively. Two-dimensional and Doppler echocardiographic 


examinations and measurement of plasma NT-proBNP were performed in 37 consecutive 
patients on chronic hemodialysis and repeated median 43 months later. A ratio of peak 
early transmitral flow velocity to peak early diastolic mitral annular velocity (E/Em), an 
estimate of LV filling pressure, was calculated


Results
E/Em ratios were significantly increased during the follow-up period (baseline 


vs. follow-up, 12.00±4.66 vs. 18.08±7.83, p<0.001). In multivariate analysis, age and 
changes of LVMI were independently associated with changes of E/Em ratios. The plasma 
NT-proBNP levels were associated with E/Em at baseline and at the end of follow-up 
(β-coefficient 0.426, p=0.023, β-coefficient 0.589, p<0.001, respectively) and the changes 
of plasma NT-proBNP levels were independently associated with changes of E/Em ratios 
(β-coefficient 0.453, p=0.003).


Conclusions
Our data suggest that the deterioration of LV diastolic function is paralleled with the 


progression of LV hypertrophy and monitoring the plasma NT-proBNP levels might be 
useful for the detection of the changes in LV filling pressure in patients suffering from 
chronic hemodialysis.
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Left Ventricular Concentric Geometry Is a More Important Prognostic 
Factor Than Left Ventricular Mass Index in Incident Peritoneal Dialysis 
Patients  Hyun-Wook Kim,1 Ji-Eun Lee,1 Jung Tak Park,2 Tae Ik Chang,2 Tae-
Hyun Yoo,2 Shin-Wook Kang.2  1Department of Internal Medicine, Wonkwang 
University College of Medicine Sanbon Hospital, Gunpo-si, Kyunggi-do, Korea; 
2Department of Internal Medicine, College of Medicine, Brain Korea 21, Yonsei 
University, Seoul, Korea.


Cardiovascular disease is the leading cause of death in patients with end-stage renal 
disease (ESRD). Previous studies have demonstrated that echocardiographic estimates of 
left ventricular (LV) indices are important prognostic factors in ESRD patients, but it is 
not fully explored which index is a more relevant predictor for the outcomes in incident 
peritoneal dialysis (PD) patients. This study was undertaken to investigate the prognostic 
value of ejection fraction (EF), LV mass index (LVMI), and LV geometric pattern in new 
PD patients. Two hundred and ninety nine patients, who underwent echocardiography within 
2 weeks after the start of PD, were included. The mean age was 56.2 ± 12.5 years with sex 
ratio of 1.3:1. One hundred and forty four patients were diabetes and the mean Charlson 
comorbidity index was 3.6 ± 1.6. The mean EF was 53.5 ± 15.6% and the mean LVMI 
145.4 ± 44.5 g/m2. LV hypertrophy (LVMI > 115 g/m2 in men and > 95 g/m2 in women) 
were present in 243 patients and 47.8% had LV concentric geometry (relative wall thickness 
> 0.42). During the follow-up period (the median follow-up duration: 25.8 months), 90 
cardiovascular events and 75 deaths were observed. Multivariate Cox regression analysis 
revealed that EF (1% decrease) was an independent predictor for all-cause mortality, 
cardiovascular mortality, and fatal and nonfatal cardiovascular event (HR [95% CI]: 1.04 
[1.02-1.06], 1.04 [1.02-1.05], and 1.03 [1.01-1.04], respectively), even after adjustment 
for age, sex, Charlson comorbidity index, hemoglobin and total cholesterol levels, systolic 
blood pressure, and body mass index. The presence of LV concentric geometry was also an 
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independent predictor for all cause mortality (HR [95% CI]: 1.95 [1.08-3.53]). In contrast, 
LVMI did not predict any outcome. In conclusion, the presence of LV concentric geometry 
is a more important factor than LVMI in predicting the outcome of new PD patients.
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Value of Echocardiography Parameters as Predictor of Cardiovascular 
Death in Dialysis Patients: A Single Centre Study  Ping Tyug Loh, Valerie 
Ma, Anantharaman Vathsala.  Division of Nephrology, Department of Medicine, 
National University Hospital, Singapore.


Background: As cardiovascular death (CD) is the leading cause of mortality in dialysis 
patients, we evaluated the role of Echocardiography in predicting CD in this population.


Methods: Of 402 patients initiating dialysis at our centre between 2005-2007 [Mean age 
59±13; 50% male; 61% Chinese; co-morbidities: 62.0% diabetic, 34.3% Ischaemic Heart 
Disease (IHD), 17.4% Stroke and 13.2% Peripheral Vascular Disease (PVD)], CD occurred 
in 10.4% analyzed till May 2009. Within 3 months of dialysis, 284 (70%) had undergone 
Echocardiography. Relationship of echocardiographic parameters [left ventricular mass 
index (LVMI)/body surface area (BSA), left atrial dimension (LAD; anterior-posterior 
dimension) and ejection fraction (EF)] to CD were examined.


Results: Among the echocardiographic parameters examined, LVMI/BSA (Mean 
126+36), LAD (Mean 41+7) did not correlate with CD, only EF (Mean 55+14) was 
associated with increased CD. By univariate analysis, correlation between each strata of 
EF<50% and CD were as follow:
Ejection Fraction and Cardiovascular Death
Ejection Fraction (%) Hazard Ratio for Cardiovascular Death (95% Confidence Interval)
>50 1.0
41-50 1.4 (0.3-6.0)
26-40 2.2 (1.1-4.2)
≤25 4.7 (1.9-11.5)


By multivariate analysis, hazards for CD were EF<25% (HR 4.9, 95% CI: 1.2-19.6), 
IHD (HR 2.3, 95% CI: 1.2-4.8), PVD (HR 3.0, 95% CI: 1.4-6.5), age (HR 1.0, 95% CI: 
1.0-1.1) and serum albumin (HR 0.9, 95% CI: 0.8-0.9).


Conclusions: These results demonstrate the value of echocardiography in predicting 
CD in dialysis patients. Both LVMI/BSA and LAD were not predictive of CD; as weight 
may be inaccurate in fluid overload state, LVMI and LA-volume, indexed by height2.7 might 
be more predictive of CD in dialysis population. Daily dialysis with resultant reduced 
haemodynamic instability in patients with EF<25% and reversal of hypoalbuminaemia by 
correction of malnutrition and/or inflammation may reduce CD in this high risk group.
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Cardiac Biomarkers Predict Left Ventricular Pathology Detected by 
Cardiac MRI in Haemodialysis Patients  Adam J. Hedley,1,4 Leighton G. 
Kearney,2,4 Maurice P. Molan,3 Clyde B. Schechter,5 Omar Farouque,2,4 Francesco 
L. Ierino.1,4  1Nephrology, Austin Health; 2Cardiology, Austin Health; 3Radiology, 
Austin Health, Heidelberg, Australia; 4Medicine, University of Melbourne, 
Parkville, Australia; 5Family and Social Medicine, Albert Einstein College of 
Medicine, Bronx, NY.


Background: Cardiac biomarkers are often elevated in patients with end stage kidney 
disease (ESKD) and predict their increased mortality and cardiovascular events. The 
cardiac pathophysiology underlying such elevations remains unclear. Studies addressing 
the structural and functional correlation of these biomarkers are limited. Powerful, novel 
diagnostic tools, such as cardiac MRI (cMRI), will provide valuable insights into cardiac 
pathology and may have important clinical applications in the future.


Methods: Twenty-eight stable, asymptomatic chronic haemodialysis patients 
underwent baseline and twelve-month follow-up cMRI, transthoracic echocardiography 
and stress radionuclide myocardial perfusion imaging (rMPI) to assess left ventricular 
mass index (LVMI), ejection fraction (EF), diastolic function (LVDD) and myocardial 
ischaemia. Associations between the imaging findings and monthly B-type natriuretic 
peptides (BNP and NT-pro-BNP) and cardiac troponins (cTnI and cTnT) were assessed 
by linear regression analysis.


Results: Serial cardiac biomarkers were frequently elevated. At baseline cTnI was 
associated with myocardial ischaemic changes on cMRI and rMPI (p<0.05) and a significant 
association was observed between cMRI measured LVMI and cTnI, cTnT, BNP and NT-
pro-BNP (p=0.001, <0.001, <0.05 and <0.05 respectively). Serial cTnT and NT-pro-BNP 
were both associated with a change in cMRI LVMI (p<0.05). Serial BNP was associated 
with worsening EF (p<0.05). LVDD at baseline was associated with BNP (p<0.05) and 
NT-pro-BNP (p<0.01). cTnT was associated with mitral annulus tissue Doppler imaging 
(p<0.05) at baseline and serially with a change in E/E’ (p<0.05).


Conclusions: Cardiac biomarkers are associated with baseline and serial change in left 
ventricular pathology in ESKD. Ongoing studies will address whether these markers can 
predict changes enabling earlier therapeutic intervention and improved outcome.
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Effect of Ultrafiltration Treatment on Renal Function and Electrolytes 
in Patients with Heart Failure – A Single Center Study  Syed Shariq A. 
Saghir,1 Santosh Menon,2 Satwant Singh,1 N. Ganesh Yadlapalli.1  1Nephrology, 
University of Cincinnati, Cincinnati, OH; 2Heart Failure, Ohio Heart and 
Vascular Center, Cincinnati, OH.


Purpose:
The latest American College of Cardiology/American Heart Association Treatment 


Guidelines has recommended veno-venous ultrafiltration (UF) as a treatment modality for 
acute decompensated heart failure (ADHF) resistant to standard diuretic therapy. An UF 
device, Aquadex Fluid Removal System (AFRS) (CHF Solutions, Inc.), is available for UF 
through a relatively small venous access. Thus far, studies in this area have been short term, 
in a smaller sample, and without a standard UF protocol being followed. We examine the 
effect of UF with an AFRS device in a larger group of patients, over a 4 year period of time, 
on weight, renal function, electrolytes, and other parameters as outlined below.


Methods:
This is a retrospective preliminary analysis of data collected on 227 veno-venous UF 


treatment sessions using the AFRS device in 180 patients at a single inpatient hospital HF 
unit between June 2005 through May 2009. A standard UF prescription was followed for 
all patients. Data was collected and analyzed by SPSS17 software using paired t-tests.


Results: are shown in Table 1.
Table 1
Number of patients 180
Age (years) 67.6 ± 13.7
Length of stay (days) 12.2 ± 25.5
Average UF duration (hours) 65.9 ± 44.0
Left Ventricular Ejection Fraction(%) 38.0 ± 17.5
Male (%) 132 (58.1)
Etiology of HF: Ischemic(%) 108 (47.6)
History of CAD(%) 85 (37.4)
Number of UF sessions 227


Pre UF (± SD) Post UF (± SD)
Na (mEq/Liter) 135.6 ± 5.5 133.4 ± 5.4*
K (mEq/Liter) 4.1 ± 0.6 4.6 ± 0.8*
Blood Urea Nitrogen (mg/dl) 45.9 ± 26.6 55.6 ± 30.1*
Creatinine (mg/dl) 1.8 ± 1.3 2.7 ± 6.8
Brain Natriuretic Peptide 1276 ± 2887 821 ± 1077*
Hemoglobin (gms/dl) 10.9 ± 2.9 10.7 ± 2.6
Weight, lbs 229.0 ± 75.5 214.3 ± 70.6*


* p < 0.05 compared to Pre UF value
SD= Mean Standard Deviation


Conclusion:
In patients with ADHF, UF is associated with significant weight loss and improvement 


in BNP levels without significant increase in serum creatinine. Furthermore, UF treatment 
is not associated with hypokalemia.
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Handgrip Strength Shows Significant Association with Cardiac Parameters 
and Has Novel Predictive Value for Heart Failure in Chronic Dialysis 
Patients  Angela Yee Moon Wang,1,2 John E. Sanderson,2,3 Mandy M. Sea,2 Mei 
Wang,1,2 Christopher W. K. Lam,4 Iris H. S. Chan,4 SF Lui,2 J. Woo.2  1Medicine 
(Current), Queen Mary Hospital, University of Hong Kong, Hong Kong; 
2Medicine & Therapeutics, Prince of Wales Hospital, Chinese University of 
Hong Kong, Hong Kong; 3Cardiovascular Medicine, University of Birmingham, 
Birmingham, United Kingdom; 4Chemical Pathology, Prince of Wales Hospital, 
Chinese University of Hong Kong, Hong Kong.


Handgrip strength (HGS) is a marker of lean body mass & predicts mortality in end-
stage renal disease (ESRD). In this study, we hypothesized that HGS may reflect cardiac 
status & predict future heart failure in ESRD. We prospectively recruited 218 ESRD 
patients (50% male, mean age: 56 ± 12yrs) with HGS assessed using handy dynamometer 
& echocardiography performed at baseline. Patients were prospectively followed for a 
median of 22 (interquartile range, 9-49) months. Primary study outcome was heart failure. 
Adjusting for age, gender & height, HGS showed significant inverse relations with clinical 
atherosclerotic vascular disease [P=0.007], left ventricular (LV) mass index [P=0.006] & LV 
filling pressure [P=0.001]. During follow-up, 89 patients were complicated with 1 or more 
episodes of heart failure. In univariate Cox regression analysis, HGS was predictive of heart 
failure [P=0.005]. In the stepwise multivariable Cox regression model considering clinical, 
dialysis, biochemical & echocardiographic parameters (LV mass index, ejection fraction 
& LV filling pressure), HGS emerged as one of the significant & independent predictors 
of heart failure (HR, 0.96, 95% CI, 0.94 - 0.99; P=0.008). HGS also showed significant 
additional predictive value for heart failure over these other parameters (P=0.033).


Conclusions. HGS reflects cardiac status & has novel predictive value for heart failure 
beyond other parameters including echocardiographic measures in ESRD patients. These 
data suggest that HGS may be utilized clinically to early identify ESRD patients at risk 
of heart failure. The possible causal link between malnutrition/ muscle wasting and heart 
failure in ESRD patients warrant further exploration.
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The New Biologic RR Comfort®: An Automatic Ultrafiltration Rate (UFR) 
Control System Guided by the Variation of the Blood Pressure (BP) during 
Hemodialysis (HD)  Jorge Malheiro,1 Elena Mancini,2 E. Mambelli,2 M. G. 
Facchini,2 J. Piattoni,2 Antonio Santoro.2  1Serviço Nefrologia, Hospital Santo 
António – CH Porto, Porto, Portugal; 2U. O. Nefrologia, Dialisi, Ipertensione, 
Policlínico S. Orsola-Malpighi, Bologna, Italy.


Aimed to preserve the hemodynamic stability during HD, the bioLogic RR 
comfort®system, exploiting the BP changes as input data, is able to perform a feedback 
control of the UFR (output). The system original version required BP measurement every 
5 minutes, resulting in poor patient compliance. The new system was developed using 
a predictive personalized model, based on the analysis of the BP data of at least 3 HD 
sessions. We carried out a validation study where a period of conventional HD (phase1) was 
compared with HD sessions guided by the new system (phase 2), to evaluate its efficacy 
in reducing the number of dialysis hypotension (DH) events as well as the number of the 
BP measurements per session. We selected 9 patients (5M; age 83.3 yrs range 70-92; HD 
vintage 35 months), 3/week HD regimen, with DH episodes ≥25 % of their HD sessions 
in the month prior to enrolment. Changes in BP data were tested by non-parametric 
Mann–Whitney U test. Categorical variables were analyzed by the chi-square test. Main 
results are reported in table 1.
Results: phase 1 versus phase 2


Phase1 Phase2 p=
HD sessions, nº 36 36
Systolic BP preHD, mmHg±SD 118±18 127±13 0.01
Systolic BP postHD, mmHg±SD 122±14 120±18 0.4
Total prescribed UF, ml±SD 1617±594 1629±562 NS
Total achieved UF, ml±SD 1581±534 1603±660 NS
HD hypotension episodes, No 34 20 0.005
HD hypotension episodes with intervention, No (%) 16 (47) 8 (40) 0.05
HD sessions with >1 hypotension episode, No (%) 10 (45) 3 (18) 0.06


The mean number of BP measurements per HD session in phase 2 was 32±6, 
representing a 33% reduction compared to the previous system (≅ 50). This prelliminary 
study showed a favorable profile of the new bioLogic RR system in improving the 
hemodynamic tolerance to HD of hypotension-prone patients, without overbearing them 
with surveillance procedures nor interfering with the UF targets.
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Brain Natriuretic Peptide in Pediatric Patients with Hypertension on 
Peritoneal Dialysis  Joo Hoon Lee, Young Seo Park.  Department of Pediatrics, 
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic 
of Korea.


Purpose: Hypertension is one of the major risk factors for cardiovascular disease in 
most end-stage renal disease including children. The pathophysiology of hypertension in 
patients with chronic kidney disease is largely attributed to chronic volume overload, but 
it is difficult to estimate the ideal weight of an oliguric or anuric patients. Brain natriuretic 
peptide (BNP) is a cardiac hormone which is secreted from the cardiac ventricles in response 
to ventricular volume expansion. The aim of this study was to assess the relationship among 
blood pressure, volume status and blood BNP levels in pediatric patients with hypertension 
on peritoneal dialysis (PD).


Methods: There were 38 patients who were below 19 years old and were on PD 
between March 2005 and February 2009. Thirteen patients who had one or more episodes 
of severe hypertension were enrolled. Body weight, systolic blood pressure (SBP), diastolic 
blood pressure (DBP), blood BNP levels and cadiothoracic ratio (CTR) on chest x-ray in 
a posteroanterior view were measured when hypertension was detected and after blood 
pressure was controlled. Echocardiography was performed. We increased ultrafiltration 
volume to reduce body weight if initial BNP level was high.


Results: Initial SBP and DBP were 163.2±20.2 and 108.0±16.8 mmHg respectively. 
Initial CTR was 58.6±11%. Follow up SBP and DBP were 114.8±16.1 and 72.9±14.2 
mmHg after reduction of 8.3±5.6% of body weight. CTR decreased to 51.9±10.5%. All 
13 patients had increased initial BNP levels (4075.4±8916.8 pg/ml) which subsequently 
decreased to 62.9±56.8 pg/ml. Echocardiography revealed concentric left ventricular 
hypertrophy, decreased ventricular function and pericardial effusion in some patients. The 
amount of changes in BNP were significantly correlated with changes in systolic blood 
pressure, diastolic blood pressure and pulse pressure.


Conclusions: BNP is a useful biomarker to estimate the volume status in pediatric 
patients with chronic renal disease. We recommend that BNP level might be routinely 
checked in patients on PD especially those with hypertension and that patient’s weight 
must be controlled to keep BNP levels below 100 pg/ml.
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Cardiac Natriuretic Peptides Reflect Left Atrial Volume (LAV) and Predict 
Progressive LAV Enlargment on Longitudinal Observation in ESRD 
Patients  G. Tripepi,1 F. Mallamaci,1 F. A. Benedetto,2 C. Zoccali.1  1Epid. & 
Physiopath. of Renal Dis. and Hypert.& Nephrology Unit, CNR-IBIM-Riuniti 
Hospital, Reggio Calabria, Italy; 2Cardiology Service, Morelli Hospital, Reggio 
Calabria, Italy.


Left atrial volume (LAV) is a powerful predictor of mortality and cardiovascular 
(CV) events and progressive LAV enlargement is associated with a higher risk of these 
outcomes in ESRD (JASN 2007; 18:1316-1322). Since changes in atrial volume/pressure 
represent a strong stimulus to cardiac natriuretic peptides release, we investigated the 
relationship between ANP and BNP with baseline LAV and LAV changes over time in 
199 ESRD patients.


At baseline, LAV was directly related to BNP (r=0.60) and ANP (r=0.59) and these 
relationships were stronger than those between the same biomarkers with LVMI (BNP-
LVMI: r=0.53, P<0.001; ANP-LVMI: r=0.53, P<0.001) and midwall fraction shortening 
(mwFS) (BNP-mwFS: r=-0.52, P<0.001; ANP-mwFS: r=-0.42, P<0.001). The relationships 
between cardiac natriuretic peptides and baseline LAV held true in multiple regression 
models (P<0.003). In the longitudinal study (17±2 months) LAV increased from 9.8±4.6 ml/
m2.7 to 10.9±5.4 ml/m2.7 (+11%). On multivariate analysis, both BNP (β=0.28, P=0.003) and 
ANP (β=0.22, P=0.03) predicted LAV changes. The area under the ROC curve (AUC) for 
predicting LAV enlargement (LAV increase >3 ml/m2.7/yr) of a risk score based on standard 
risk factors was 0.72. Plasma BNP (+12%, P=0.004), ANP (+8%, P=0.03) and mwFS (+8%, 
P=0.05) increased to a significant extent the AUC while LV mass did not (+5%, P=0.18). 
Predictive models including BNP and ANP maintained a satisfactory discriminatory power 
for LAV and LAV changes also when tested by a bootstrap re-sampling technique


BNP and ANP are strongly related to LAV in the ESRD patients and predict LAV 
enlargement over time in these patients. Because an increased LAV underlies diastolic 
dysfunction and/or volume overload, i.e. potentially modifiable risk factors, the 
measurement of the plasma concentration of these compounds might be useful for risk 
stratification and for guiding treatment in dialysis patients.
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Hypertension and Fluid Dynamics in Patients Undergoing Short Daily 
Versus Conventional Hemodialysis  Allen R. Nissenson, Mary Showers, 
Ronald Levine.  DaVita, Inc., Lakewood, CO.


Introduction
Evidence suggests that short daily hemodialysis (SDHD) is associated with 


cardiovascular benefits such as improved blood pressure (BP) control, reductions in 
BP medications, and less intradialytic weight gain compared to in-center conventional 
hemodialysis (ICHD). While previous studies had small sample sizes, this study compared 
outcomes in a large cohort of SDHD patients before and after switching from ICHD.


Methods
This is a retrospective analysis of pre-post dialysis BP and weight changes from July 


2006-August 2008 in 170 patients who switched from ICHD to SDHD compared to 170 
ICHD control patients who remained on ICHD. BP was compared 6 months pre/post for 
SDHD and between SDHD and ICHD patients. We also looked at medication utilization, 
the mean number of prescriptions per patient in Dec. 2008, in 98,908 ICHD and 1,430 
SDHD patients. In both analyses, mixed models were adjusted for patient age, race, gender, 
diabetes, and vascular access type.


Results
Mean age was 50.5 for the SDHD group compared to 61.2 for the ICHD group 


(P<0.001). For SDHD patients, pre-dialysis diastolic BP declined from 81.3 mmHg 6 months 
before SDHD to 75.5 6 months after starting SDHD (vs. 80.5 to 75.4 for ICHD; P<0.0001); 
pre-dialysis systolic BP declined from 144.7 to 128.0 mmHg (vs. 143.3 to 142.3 for control; 
P<0.0001). The adjusted mean number ± SE of BP medications per patient was significantly 
lower in the SDHD group (1.53 ± 0.044) vs. the ICHD group (2.36 ± 0.0055; P≤0.05). 
The difference between pre- and post dialytic weight narrowed from -2.92 kg (6 months 
pre-SDHD) to -1.05 kg (6 months post-SDHD, P<0.0001); this contrasts with a narrowing 
from -3.02 kg to only -2.85 kg in the ICHD group in the same time period (NS).


Conclusions
Patients on SDHD achieved lower pre-dialysis BP, required fewer BP medications, and 


had less interdialytic weight gain than those on ICHD. The greater frequency of SDHD 
may minimize fluid accumulation between sessions, thus avoiding dangerous drops in 
BP associated with removing large amounts of fluid. Given these improvements in BP 
control, use of SDHD may present a lower long-term risk of cardiovascular complications 
compared to ICHD.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


443A


 Dialysis: Epidemiology, Outcomes, and Clinical Trials: Cardiovascular II J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


F-PO1442


The Vitamin K-Dependent Matrix Gla-Protein: A Risk Marker for Vascular 
Calcification That Can Be Modified  Leon J. Schurgers,1 Ellen C. Cranenburg,1 
Thor Ueland,2 Vincent Brandenburg,3 Christen P. Dahl,2 Pal Aukrust,2 Lars 
Gullestad,2 Markus Ketteler,4 Juergen Floege,3 Cees Vermeer.1  1VitaK and 
CARIM, Maastricht University, Maastricht, Netherlands; 2Department of 
Internal Medicine, Rikshospitalet, Oslo, Norway; 3Department of Nephrology 
and Cardiology, Klinikum Aachen, Aachen, Germany; 4Nephrology, Klinikum 
Coburg GmbH, Coburg, Germany.


Introduction. Matrix γ-carboxyglutamate protein (MGP) is a local inhibitor of arterial 
calcification and synthesized by vascular smooth muscle cells. To become active, MGP 
undergoes post-translational modifications by which it enables its calcium-binding 
properties. Vitamin K-insufficiency results in impaired carboxylation, resulting in MGP 
species with both high and low affinity for calcium.


Methods. Using conformation-specific antibodies we have developed two enzyme-
linked immune-sorbent assays (ELISA’s) with which we can quantify immature MGP 
species in the circulation.


Results. The test for ucMGP (AtheroCAL) was not influenced by vitamin K, but was 
inversely associated with the coronary artery calcification (CAC) score as measured by 
MSCT (r = -0.41; p = 0.009). We speculate that most of the ucMGP has high-affinity for 
calcium salts due to the phosphorylated serine residues. Binding to arterial calcium deposits 
will result in low circulating MGP levels. Hence AtheroCAL could become a disease 
marker for vascular calcification. The test for dp-ucMGP (designated as AtheroK) has 
little negative charge, subsequently low affinity for calcium and thus easily set free in the 
circulation. This marker was inversely correlated with survival in cardiovascular patients 
(HR 6.32). Therefore, AtheroK could become a risk marker. Intriguingly, the outcome 
of the AtheroK test was modifiable by the intake of vitamin K or vitamin K-antagonists 
(coumarins), suggesting that a high vitamin K intake could contribute to survival in 
cardiovascular disease.


Conclusions. Immature MGP species indicating vascular vitamin K-insufficiency 
were strongly increased in cardiovascular patients, and could be normalized by vitamin 
K2 treatment. New studies are required to show whether increased vitamin K2 intake may 
improve also survival rate in these patients.
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Impact of Lower Limbs’ Arterial Calcification on Peripheral Arterial 
Disease (PAD): The First Analysis by Multidetector-Row Computed 
Tomography (MDCT) in Patients on Hemodialysis (HD)  Takayasu Ohtake, 
Satoshi Sekine, Kunihiro Ishioka, Yasuhiro Mochida, Machiko Oka, Kyoko 
Maesato, Ryota Ikee, Hidekazu Moriya, Sumi Hidaka, Shuzo Kobayashi.  
Nephrology, Immunology, and Vascular Medicine, Shonan Kamakura General 
Hospital, Kamakura, Kanagawa, Japan.


Vascular calcification of lower limb arteries in HD patients with peripheral arterial 
disease (PAD) has never been quantitatively evaluated. We enrolled 97 HD patients (age 
67.8±12.2 yr, HD duration 71.4±79.0 months). Quantitative analysis of calcification score 
in superficial femoral artery (SFACS) and below-knee arteries (BKACS, sum of three 
branches of below knee arteries) were performed with multidetector-row CT as well as 
measurements of skin perfusion pressure (SPP), toe-brachial index (TBI), and ankle-brachial 
index (ABI). PAD was defined when following items were filled: a) ABI<0.9, TBI<0.6, or 
SPP<50mmHg, or b) angiographic stenosis of lower limb arteries (more than 75%), or c) 
past history of revascularization/amputation. As shown in tabel 1, vascular calcifications 
were significantly associated with the prevalence and severity of PAD. ROC analysis 
showed that SFACS and BKACS well predicted the prevalence of PAD: Sensitivity and 
specificity to predict PAD were 84.8% and 77.5% in SFACS (cut-off value 800), and 80.4% 
and 63.7% in BKACS (cut-off value 200), respectively. The present study demonstrated 
for the first time that calcification score in lower limb arteries is highly predictable for the 
prevalence of PAD in HD patients.
Table1. Relationship between PAD and several parameters.
 PAD(-) PAD(+)    
  Fontaine 1 2 3 4
 (n=51) (n=27) (n=8) (n=0) (n=11)
ABI 1.21±0.09 0.92±0.22** 0.82±0.27 - 0.82±0.26 ns
TBI 0.78±0.22 0.50±0.24** 0.49±0.21 - 0.16±0.13 ++
SPP 69.5±14.8 46.8±18.7* 34.8±12.1 - 18.3±12.3 +
SFACS 1910.4±6122.6 4183.3±3871.2*** 4680.3±4682.7 - 9579.7±5856.9 # ns
BKACS 634.3±1387.5 2222.7±3158.0*** 7151.1±7438.1 - 7565.9±5808.0 # ns
mean±SD. ***p<0.001, **p<0.01, *p<0.05 vs. PAD(-). #p<0.001 vs. Fontaine 1, ++p<0.01, +p<0.05, 
ns vs. Fontaine 2. 
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Cycling of Plasma Bicarbonate Levels by Hemodialysis (HD) Significantly 
Affects the Coronary Artery Calcification in HD Patients  Machiko Oka, 
Takayasu Ohtake, Yasuhiro Mochida, Kunihiro Ishioka, Kyoko Maesato, 
Ryota Ikee, Hidekazu Moriya, Sumi Hidaka, Shuzo Kobayashi.  Nephrology, 
Immunology, and Vascular Medicine, Shonan Kamakura General Hospital, 
Kamakura, Japan.


Background: Acidosis is known to promote bone resorption, while constant acidic 
conditions do not contribute to vascular calcification. In patients on hemodialysis (HD), 
cyclic changes of acid-base balance occur at each HD session. Pre-dialysis acidic state 
usually improves by the end of HD. The purpose of this study is to clarify the effect of 
acid-base status of pre-dialysis, post-dialysis, and their cycling by HD on coronary artery 
calcification (CAC) in prevalent HD patients.


Patients and Methods: We evaluated 88 prevalent HD patients (31 women, 57 men; 
age 66±11 yr; HD duration 89±69 months). CAC scores (CACS) were measured by 
multidetector-row computed tomography according to Agatston Score. Blood gas samples 
were taken before and after the first HD session of the week. We evaluated the association 
between CACS and several parameters including age, sex, HD duration, albumin, Ca, Pi, 
Ca×Pi, i-PTH, high-sensitive C-reactive protein, comorbid condition including hypertension 
and diabetes mellitus, and bicarbonate levels before and after HD.


Results: CACS was 2044±4118 (0∼30676). Plasma bicarbonate levels before and after 
HD session was 17.8±1.7 and 20.5±2.5mmol/l, respectively. Corrected bicarbonate levels 
by single HD (∆bicarbonate) were 2.70±2.48 mmol/l. In univariate analysis, CACS was 
negatively correlated with predialysis bicarbonate levels (r=–0.334, p=0.001), and positively 
correlated with ∆bicarbonate (r=0.245, p=0.021), HD duration (r=0.403, p=0.001). Mineral 
abnormalities or micro-inflammation was not correlated with CACS. Multivariate analysis 
showed longer HD duration, lower predialysis bicarbonate levels were the independent 
contributing factors for CACS. Furthermore, ∆bicarbonate had a negative correlation with 
predialysis bicarbonate levels (r=–0.509, p<0.0001).


Conclusion: The cycling of bicarbonate levels by HD: i. e., predialysis acidic state 
and its postdialysis-neutralization, significantly affected more on CAC in HD patients 
with longer HD duration.
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Coronary Artery Calcification and Bone Structure in Hemodialysis Patients  
Danielle Diarra,1 Daniel Cejka,1 Janina Patsch,2 Christian Loewe,2 Johannes 
Lammer,2 Claudia Schueller-Weidekamm,2 Martin Haas.1  1Internal Medicine III, 
Nephrology, Medical University Vienna, Vienna, Austria; 2Radiology, Medical 
University Vienna, Vienna, Austria.


Vascular calcification in hemodialysis patients has been suggested to correlate with 
bone mineral density and bone structure. We measured coronary artery calcification 
(CAC) by multislice computer tomography in 46 hemodialysis patients, and compared 
the results with cortical and trabecular microarchitecture and density of tibia and radius 
assessed by high-resolution peripheral quantitative computed tomography (HR-pQCT). In 
addition serologic bone markers (c-telopeptide, osteocalcin, bone alkaline phosphatase), 
iPTH, age, dialysis duration, total and LDL cholesterol, calcium, phosphate and vitamin 
D status were obtained.


The patients were also grouped in patients with (Agatston score > 30) and without 
CAC (Agatston score ≤ 30).


Total CAC was moderately correlated to age (R=0.55, P=0.0002). At the tibia a slight 
but significant negative correlation was found between cortical density and total CAC 
(R=-0.35, P=0.024), and a positive correlation between cortical perimeter and total CAC 
(R=0.34, P=0.027). The significant univariate correlations were lost after correction for 
different variables in the multivariate analysis. Between groups analysis demonstrated a 
significant higher trabecular area and cortical perimeter, and a significant lower cortical 
density, cortical thickness and total (cortical and trabecular) density in patients with 
CAC. At the radius a slight, borderline significant correlation was found between cortical 
density and CAC (R=-0-31, P=0,053). Radial cortical density was lower in patients with 
CAC (P=0.043). There were no correlations between DXA measurements, serologic bone 
markers, iPTH, cholesterol, electrolytes or vitamin D levels and CAC.


We conclude that cortical but not trabecular bone is associated with coronary artery 
calcification. The association, however, is weak and only restricted to the tibia.
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Is Aortic Pulse Wave Velocity a Useful Screening Test for Vascular and 
Valvular Calcification in End-Stage Renal Disease Patients?  Angela Yee 
Moon Wang,1 C. W. S. Cheung,2 J. Y. Y. Chu,1 A. N. Y. Fok,1 WK Lo,3 J. C. K. 
Leung,1 WK Tso,2 K. N. Lai.1  1Medicine, Queen Mary Hospital, University of 
Hong Kong, Hong Kong; 2Radiology, Queen Mary Hospital, University of Hong 
Kong, Hong Kong; 3Medicine, Tung Wah Hospital, Hong Kong.


Multislice computed tomography (MSCT) is the gold standard test for vascular & 
valvular calcification. However, it is costly & not without radiation hazards. Arterial 
stiffness, determined by aortic pulse wave velocity (PWV), predicts mortality in end-stage 
renal disease (ESRD) & is associated with vascular calcification. This study aimed to test 
the diagnostic potential of aortic PWV for vascular & valvular calcification in ESRD. 
We prospectively recruited 164 ESRD patients with MSCT performed & aortic PWV 
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measured using SphgymoCor (Atcor). The mean aortic PWV of patients with 0 coronary 
artery calcium score (CACS) was 8.98 ± 1.90m/s & showed significant increase across the 
4 groups of patients stratified by increasing CACS [P<0.001]. In the multiple regression 
analysis, increasing age, smoking, diabetes, systolic hypertension & high triglyceride 
were significant factors associated with aortic PWV. Adjusting for these factors, aortic 
PWV remained significantly associated with CACS & carotid artery calcium score, but 
showed no association with aortic valve or mitral annulus calcium. Using receiver-operator 
characteristics curve, the area under the curve of using aortic PWV in predicting CACS 
& carotid artery calcium score was 0.79 (95% CI, 0.69 – 0.88, P<0.0001) & 0.75 (95% 
CI, 0.68 – 0.83, P<0.0001), respectively. The best aortic PWV cutoff ≥ 9.0 m/s had a 
sensitivity of 83% & a specificity of 62% in detecting positive CACS. This cutoff was 
associated with a positive predictive value of 92% & negative predictive value of 40%. 
The best aortic PWV cutoff of ≥ 9.15 m/s also had a sensitivity of 86% & a specificity of 
53% in detecting carotid artery calcification. In conclusions, aortic PWV appears a useful, 
alternative screening test for vascular calcification burden but not heart valve calcification 
in ESRD patients. Having an aortic PWV ≥ 9.0 m/s should prompt further investigation 
for vascular calcification in ESRD.
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Low iPTH Can Predict Vascular and Coronary Calcification in Patients 
with Peritoneal Dialysis (PD)  Sun Chul Kim, Hye-Won Kim, Ha Na Yang, 
Myung-Gyu Kim, Sang-Kyung Jo, Won Yong Cho, Hyoung Kyu Kim.  Division 
of Nephrology, Department of Internal Medicine, Korea University Hospital, 
Seoul, Republic of Korea.


Vascular calcification (VC) is known to have important predictive value of 
cardiovascular mortality in CKD patients. In addition to high turnover bone disease, there 
is substantial evidence that low levels of serum iPTH is also associated with vascular and 
cardiac calcium deposition and subsequent increased cardiovascular risks. The purpose of 
this study was to examine the relationship between serum iPTH level and vascular and 
coronoary calcification and arterial stiffness in patients with PD. Ninety three stable PD 
patients were included. In addition to biochemical parameters, VC or coronary calcification 
was measured by simple X-ray of hands and pelvis or coronary CT. Brachial-ankle pulse 
wave velocity (BaPWV) was also measured. Patients were divided into 3 groups according 
to iPTH levels (low iPTH:<150, intermediate iPTH:150<and<400, high iPTH:>400 pg/
ml). The prevalence of severe VC (VC score>3) was highest in low iPTH group, followed 
by high iPTH and intermediate iPTH group (39.3, 23 and 11.4%, p=0.035). Patients with 
severe VC were found to have higher prevalence of DM, higher HbA1c, more stiff artery, 
higher coronary calcification score (CAC), but significantly lower serum albumin level 
compared to those without severe VC. In multivariate analysis, diabetes mellitus (OR 
31.3, p<0.001) and low iPTH (OR 5.75, p=0.023) were proved to be the statistically 
significant risk factors for severe VC. Patients with severe coronary calcification (CAC 
>400), showed higher prevalence of diabetes, peripheral VC and also higher BMI, HbA1c. 
In multivariate analysis, DM (OR 16.5, p=0.020) and BMI (OR 1.43, p=0.038) was found 
to be statistically significant risk factor for severe coronary calcification. In conclusion, 
low iPTH and presence of DM seem to be independent risk factors for predicting vascular 
or coronary calcification and subsequently increased cardiovascular risks.
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Low iPTH Serum Level Is Associated with Simple Vascular Calcification 
and Arterial Stiffness in Hemodialysis Patients  Se-Won Oh, Ha Na Yang, 
Hye-Won Kim, Myung-Gyu Kim, Sang-Kyung Jo, Won Yong Cho, Hyoung 
Kyu Kim.  Department of Nephrology, Korea University Hospital, Seoul, 
Republic of Korea.


Cardiovascular morbidity and mortality are highly prevalent in end stage renal disease 
(ESRD) and frequently associated with vascular calcifications (VC). In addition to high 
turnover bone disease, there is substantial evidence that low levels of serum intact PTH 
(iPTH) is also associated with vascular and cardiac calcium deposition and subsequent 
increased cardiovascular risks. The objective of this study was to evaluate the association 
of iPTH levels with simple vascular calcification score (SVCS), arterial stiffness and also 
to identify risk factors contributing to vascular calcification and arterial stiffness. One 
hundred and five hemodialysis (HD) patients were included (52 males and 53 females, 
41.0% diabetic, mean age: 57.6 ± 14.4). Patients were divided into three groups according 
to iPTH levels, <150 (A), 150≤ and ≤400 (B) and >400 (C) pg/ml. SVCS was obtained by 
X-ray of hand and pelvis and baPWV, serum fetuin-A level, other biochemical parameters 
were measured. Fifty one percent of the patients showed VC (SVCS>0) and 30% had severe 
VC (SVCS≥3). Patients in group A were older and showed significantly higher SVCS, more 
prevalent diabetes and hypertension, increased arterial stiffness. Severe VC (SVCS>3) was 
associated with diabetes, older age, lower iPTH, albumin, HDL cholesterol, higher CRP, 
arterial stiffness, triglyceride, and also with lower fetuin-A level. In multivariate analysis, 
low iPTH (group A) and diabetes were identified as independent predictors of severe VC. 
Odds ratio for VC in group A was 13.356 and 8.459 compared to group B and C and odds 
ratio for VC in diabetes was 11.462. In conclusion, low serum iPTH seems to be a predictor 
of VC and is associated with arterial stiffness in HD patients suggesting that low iPTH 
might be a predictive marker for increased cardiovascular risk.
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High Phosphorus (phos) and Inflammation (IL-6) Are Associated with 
Coronary Calcification (CC) Progression in Pediatric (ped) Patients 
(pts) Receiving Chronic Hemodialysis (HD)  Poyyapakkam R. Srivaths,1 
Douglas M. Silverstein,2 Jocelyn Leung,3 Rajesh Krishnamurthy,4 Stuart L. 
Goldstein.1  1Renal Section, Pediatrics, Baylor College of Medicine, Houston, 
TX; 2Nephrology, Pediatrics, George Washington University, Washington, DC; 
3Neonatalogy, University of Maryland, Baltimore, MD; 4Radiology, Pediatrics, 
Baylor College of Medicine, Houston, TX.


CC portend increased mortality in adult HD pts. Our previous cross sectional study 
showed high CC prevalence (31%) in ped HD pts; CC presence was associated with higher 
phosphorus (phos), dialysis vintage and FGF 23 levels, and inversely related to low serum 
cholesterol. Risk factors for CC progression are not known in ped pts. We followed CC 
progression and assessed risk factors in a one year prospective study of 16 ped pts (10 male; 
median age 18.2 yrs; range 10.1-22.2 yrs) on thrice weekly HD (3-3 1/2 per Rx). CC was 
assessed by ultrafast CT and quantified by Agatston score. CC∆ = one year CC score - entry 
CC score. Monthly serum Ca, Phos, total PTH, albumin, cholesterol, calcitriol/calcium dose 
and quarterly IL-6, IL-8, CRP and FGF-23 levels were time averaged. Pts with evidence 
of infection, collagen vascular dz or on immunosuppressive meds were excluded. 14/16 
pts had one year CT. All pts with initial CC with CT at one year (3/5) had CC progression; 
one pt developed new CC. Mean CC ∆ was 148 (median 10.5, range 3-568). No pt resolved 
CC. Table 1 shows correlation (Spearman) of clinical variables with CC∆.
correlation between CC∆ and potential risk factors


PTH Phos FGF 23 Alb Chol Ca IL-6
r 0.46 0.72 0.47 0.126 -0.47 -0.39 0.74
P 0.101 0.004 0.089 0.69 0.084 0.24 0.002


CC ∆ independently correlated with Phos (β 0.54, r2=0.81) and IL-6 (β 0.58, r2=0.81) 
by multiple regression analysis. Our data show: (1) a high rate of CC progression in ped HD 
pts and (2) mineral imbalance (high phos) and inflammation (high IL-6) correlate with CC 
progression. We suggest optimal phos control and inflamamtion attenuation pose potential 
targets to prevent CC progression in ped HD pts.
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Association among Fetuin-A Gene Polymorphisms, Its Serum Concentration 
and Arterial Stiffness in Peritoneal Dialysis Patients  Ji Yong Jung,1 Young-
Hwan Hwang,2 Hajeong Lee,1 Sejoong Kim,3 Jaeseok Yang,4 Dong Ki Kim,1 
Kwon Wook Joo,1 Yon Su Kim,1 Jin Suk Han,1 Suhnggwon Kim,1 Curie Ahn,1 
Kook-Hwan Oh.1  1Department of Internal Medicine, Seoul National University 
Hospital, Seoul, Korea; 2Eulji General Hospital, Eulji University College of 
Medicine, Seoul, Korea; 3Gachon University of Medicine and Science, Incheon, 
Korea; 4Transplantation Center, Seoul National University Hospital, Seoul, 
Korea.


Vascular calcification (VC) is associated with arterial stiffness and is a major risk 
factor of cardiovascular (CV) morbidity and mortality in ESRD patients. Fetuin-A is an 
important circulating plasma protein with inhibitory effects on VC. Our aim is to elucidate 
an association among fetuin-A single nucleotide polymorphisms (SNPs), its serum 
concentration, and arterial stiffness in peritoneal dialysis (PD) patients.


A total of 209 stable patients on chronic PD were genotyped for six SNPs. Serum 
fetuin-A concentration were measured by ELISA. VC score (VCS) were assessed based 
on plain radiograph of the pelvis and both hands.


Five SNPs (rs2248690, rs2277119, rs2593813, rs4917 and rs2518136) in fetuin-A gene 
were associated with its serum concentration (p<0.01). When two sets of haplotype blocks 
(H1 and H2) were built, two haplotypes in each block were associated with serum fetuin-A 
concentration (p<0.01). Univariate analysis revealed that serum fetuin-A concentration 
was inversely correlated with VCS (r= -0.442, p=0.004) and PWV (r= -0.338, p<0.001). 
VCS was positively correlated with PWV (r= 0.312, p=0.042). In addition, PWV was 
positively correlated with age, male gender, diabetes, duration of PD, MAP, whereas 
serum albumin and total bilirubin level were inversely correlated with PWV. In a multiple 
regression model, age (β=0.359, p<0.001), diabetes (β=0.335, p<0.001), MAP (β=0.325, 
p<0.001), albumin (β= -0.133, p=0.014), and serum fetuin-A level (β= -0.112, p=0.034) 
were independent determinants of PWV in PD patients.The fetuin-A gene polymorphisms 
affected its serum concentration, which, subsequently, was one of determinants for both 
the VC and aortic stiffness in PD patients. These results suggest a role of fetuin-A in the 
development of VC in PD patients.
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Aspirin Resistance in Hemodialysis Patients  Abdallah Geara,1 Jacques 
Daoud,1 Georges Abou Rjaili,2 Estelle Torbey,1 Alain Waked,1 Nidal Abi Rafeh,1 
Terenig Terjanian,3 James Lafferty,2 Suzanne El Sayegh.4  1Internal Medicine, 
Staten Island University Hospital, Staten Island, NY; 2Cardiology, Staten Island 
University Hospital, Staten Island, NY; 3Hematology/Oncology, Staten Island 
University Hospital, Staten Island, NY; 4Nephrology, Staten Island University 
Hospital, Staten Island, NY.


Background: Aspirin resistance is a new concern with a prevalence of 28% in the 
population with cardiovascular diseases. An association between aspirin resistance and 
chronic kidney disease was described in 2 studies with a predominant Asian population. 
According to our knowledge, the incidence of aspirin resistance in the hemodialysis 
population was not studied before.


Purpose of study: We tried to study the incidence of aspirin resistance in patient on 
hemodialysis along with their clinical and biological profile.


Methodology: We collected the blood of 66 hemodialysis patients taking different 
doses of aspirin (81mg and 325mg) just prior to their dialysis session. We excluded all 
patients taking Clopidogrel, coumadin or NSAIDs, and patients with thrombocytopenia, 
bleeding disorder or liver failure. Aspirin resistance was tested using the rapid platelet 
function assay – VerifyNow®Aspirin.


Results: We found that 34.8% of hemodialysis patients were aspirin resistant. There 
was no difference between the aspirin sensitive and the aspirin resistant groups as far as 
ethinicity, sex or platelets count. There was a higher incidence of aspirin resistance (46.2%) 
in the diabetic population undergoing hemodialysis (p=0.034). This resistance was not dose-
dependant (31.6% versus 36.2% (p=0.78) for the 325mg and 81mg respectively)


Conclusion: Although patients on hemodialysis tend to have higher incidence of 
bleeding, we found a high percentage of aspirin resistance. A possible explanation is the 
inability of aspirin to inhibit thromboxane A2 biosynthesis. Patients who are resistant to 
aspirin have a greater risk of cardiovascular morbidity than patients who are sensitive to 
aspirin. Further studies are needed to evaluate the clinical translation of these results.


Disclosure of Financial Relationships: nothing to disclose


F-PO1452


Irbesartan Improve Carotid Arterial Stiffness in Non-Diabetic Hemodialysis 
Patients  YiLun Zhou,1 Fang Sun,1 LiJie Ma,1 ZeXing Yu,2 RuiJun Guo,2 
HuiMin Jia,3 LiRen Peng,1 TaiGen Cui.1  1Department of Nephrology, ChaoYang 
Hospital, Capital Medical University, Beijing, China; 2Department of Ultrasonic 
Medicine, ChaoYang Hospital, Capital Medical University, Beijing, China; 
3Department of Laboratory Medicine, ChaoYang Hospital, Capital Medical 
University, Beijing, China.


Background Increased stiffness of capacitive arteries is a strong independent predictor 
of all-cause and mainly cardiovascular mortality in patients with end-stage renal disease. The 
present study was undertaken to investigate the effect of the angiotensin II receptor blocker 
(ARB) Irbesartan on regression of carotid arterial stiffness in hemodialysis patents.


Methods 24 non-diabetic hemodialysis patients with pre-dialysis blood pressure 
above 160/90mmHg who had not taken any ACE inhibitors or ARBs within 3 months were 
recruited. Patients were randomly assigned to receive either Irbesartan 150mg qd (n=12) 
or β-blocker Bisoprolol 5mg qd (n=12). At the start and end of the 12 month treatment 
period, common carotid artery (CCA) stiffness index β, intima-media thickness (IMT) and 
intima-media cross sectional area (IMCSA) were measured by ultrasound. The homeostasis 
model assessment index of insulin resistance (HOMA-IR), high sensitive C-reactive protein 
and oxidized low density lipoprotein (ox-LDL) were also determined.


Results Blood pressure was decreased significantly and similarly by either Irbesartan 
or Bisoprolol. Stiffness index β was significantly reduced in patients treated with Irbesartan 
(from 10.83±2.97 to 10.08±3.62, P<0.05), whereas it remained unchanged with Bisoprolol. 
A decrease in IMCSA (from 20.45±5.16 to 19.71±4.85mm2, P<0.01) and no change in 
IMT were observed only in patients receiving Irbesartan. On the contrary, Bisoprolol had 
no significant effect on IMCSA, but induced an increase in IMT (from 691.67±114.64 to 
707.50±124.25µm, P<0.01). Serum Ox-LDL (from 44.54±20.58 to 35.51±17.19µg/dl, 
P<0.05) and HOMA-IR (from 2.02±1.03 to 1.77±0.89, P<0.01) were significantly lowered 
by Irbesartan but not Bisoprolol.


Conclusions Arterial stiffness was significantly attenuated by treatment with 
Irbesartan in hemodialysis patients, and the effect might be independent of blood pressure 
reduction.
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The Steady Rise in MDRD eGFR for Patients Initiating Hemodialysis 1996 
– 2005 in the USA  Steven J. Rosansky,1 Paul W. Eggers,2 William F. Clark,3 
Richard J. Glassock.4  1Department of Primary Care and Subspecialty Medicine, 
WJBD VA Hospital, Columbia, SC; 2Kidney and Urology Epidemiology, National 
Institutes of Diabetes, and Digestive and Kidney Diseases, Bethesda, MD; 
3London Health Sciences Center, Medicine, University of Western Ontario, ON, 
Canada; 4David Geffen School of Medicine at UCLA, Los Angeles, CA.


We examined changes in demographics, primary etiology of renal disease, serum 
creatinine prior to dialysis initiation and 4 variable MDRD calculated eGFR in the USRDS 
population for new dialysis starts between 1996 and 2005. The total number of new dialysis 
patients increased from 75,102 in 1996 to 106,140 in 2005. As percent of the total dialysis 


population for 1996 or 2005, small changes were seen by age, race, and primary etiologies 
of renal failure (diabetes, hypertension, and glomerulonephritis). The age composition of 
the population showed stable or decreased percentages for all groups except over 75, which 
increased from 21-26% of the total dialysis population; race, Caucasians - 64 to 65%, African 
Americans - 64 to 65%; primary etiologies, diabetic 43.3 to 45%, hypertension 26.2 to 
27.2%, and glomerulonephritis 11 to 7%. MDRD eGFR by age group were as shown in the 
table below. Dialysis starts with MDRD eGFR over 15 increased by one percent each year, 
1997 -2005, from 5 to 15% of the total population with a tripling in all > 45 years of age. 
In conclusion, the most striking change in the USRDS population is a trend to start dialysis 
at higher eGFR in all age groups. If the eGFR over 15 trend continues, by 2015, 25% of 
the incident dialysis population will start at these levels. The reported inverse relationship 
between starting eGFR and mortality coupled with the observed rise in dialysis initiation 
at higher eGFR is cause for concern.
MDRD eGFR % 1996/2005


<5 5-9.9 10-14.9 15+
<45 30/18 55/49 12/23 4/10


AGE 45-64 22/11 61/49 13/28 4/12
65-74 16/15 62/45 17/32 5/17
>75 14/9 60/40 19/34 6/20


Numbers represent rounded % of given age group
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Elevated Free Pregnancy-Associated Plasma Protein-A Is Not Associated 
with Recurrent Haemodialysis-Induced Ischaemic Myocardial Injury  Helen 
J. Jefferies,1 Risto Tertti,2 Saara Wittfooth,3 James Burton,1 Kaj Metsärinne,2 Kim 
Pettersson,3 Christopher W. McIntyre.1,4  1Renal Medicine, Royal Derby Hospital, 
Derby, United Kingdom; 2Internal Medicine, Turku University Hospital, Turku, 
Finland; 3Biotechnology, University of Turku, Turku, Finland; 4University of 
Nottingham, Derby, United Kingdom.


Free Pregnancy-Associated Plasma Protein-A (fPAPP-A), a marker of atheromatous 
plaque instability, is a promising indicator of ischaemic myocardial stress prior to 
development of myocardial necrosis. fPAPP-A levels in acute coronary syndromes predict 
adverse cardiovascular outcomes. Ischaemic haemodialysis (HD)-induced cardiac injury 
(myocardial stunning) is common, and associates with elevated markers of myocardial 
necrosis, inflammation, cardiovascular events and mortality. The relative importance 
of epicardial coronary plaque instability in the pathophysiology of stunning is currently 
unstudied. The aim of this study was to investigate the relationship of fPAPP-A to HD-
induced cardiac injury.


130 prevalent patients from two haemodialysis centres (in Finland and the UK) were 
studied. Pre-HD fPAPP-A was measured by immunoassay, and standard biochemical 
assessment performed. Interleukin-6 (IL-6) was measured as a marker of inflammation. 
A subset of 64 patients underwent serial echocardiography (pre-dialysis, peak stress and 
post dialysis) to assess for HD-induced myocardial stunning.


Median fPAPP-A was 3.34 (range 0-63) mIU/L. fPAPP-A significantly correlated 
with dialysis vintage (r=0.39, p<0.001) and pre-HD cTnT (r=0.29, p=0.001). In the echo 
group, fPAPP-A was not related to the presence of stunning, but significantly correlated 
with IL-6 (r=0.41, p=0.001).


This is the first study to describe the association of higher fPAPP-A levels with 
increasing duration of HD therapy. Levels were markedly higher than previously described 
in healthy controls, which may reflect the recognised heavy burden of atherosclerosis and 
associated inflammation in HD patients. However, lack of association of fPAPP-A levels 
with myocardial stunning suggests that coronary plaque instability is not a critical factor in 
the pathogenesis of HD-induced ischaemic cardiac injury in the majority of patients.


Disclosure of Financial Relationships: nothing to disclose
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Early Development of Hyponatremia Predicts Short-Term and Long-Term 
Prognosis in Acute Myocardial Infarction  Yuko Tada, Tomohiro Nakamura, 
Shin-ichi Momomura, San-e Ishikawa.  Medicine, Jichi Medical University 
Saitama Medical Center, Saitama, Japan.


Hyponatremia has recently been recognized as one of the independent prognostic 
factors in congestive heart failure. The present study was undertaken to determine whether 
hyponatremia predicts short-term and long-term prognosis in patients with acute myocardial 
infarction (AMI).In addition, whether arginine vasopressin(AVP)release is involved in the 
mechanism of hyponatremia in AMI was studied.


Methods:140 consecutive patients with AMI who underwent revascularization by PCI 
within 24 hours after onset were enrolled. Hyponatremia was defined as serum Na less 
than 136 mmol/l 72 hrs after the hospitalization. They were divided into two groups of 
hyponatremia (<136 mmol/l) and normonatremia (≥136mmol/l) to clarify short-term and 
long-term prognosis. In another series of 65 consecutive patients with AMI, plasma AVP 
levels were measured 48-72hours after the hospitalization.


Results: In the initial 140 patients, hyponatremia was found in 3.6% on the admission, 
and in 20.7% within 72 hours after the hospitalization. Length of stay and in-hospital heart 
failure were significantly greater in the hyponatremic patients than the normonatremic ones 
(p=0.0008, and p=0.0018).Also, Kaplan-Meier analysis showed that the hyponatremic 
patients had significantly higher prevalence of cardiac death and re-hospitalization by cardiac 
failure during the period of 920 days (mean). There were no significant differences in infarct-
related artery, Killip class, heart rate, blood pressure and peak creatinine kinase between 
the two groups. In the second group of 65 patients, similar results were obtained with the 
short-term prognosis. Plasma AVP levels were significantly greater in the hyponatremic 
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patients than the normonatremic patients (4.5 v.s. 2.7 pg/ml, p=0.003). There was a negative 
correlation between serum Na levels and plasma AVP(r=-0.283, p=0.022).


Conclusion: Early development of hyponatremia is frequently observed in patients 
with AMI, and predicts progression of heart failure. Elevated plasma AVP is linked 
to hyponatremia in AMI. And further study will be necessary to elucidate the exact 
mechanism.


Disclosure of Financial Relationships: nothing to disclose


F-PO1456


N-Terminal Pro-Brain Natriuretic Peptide (NT-proBNP) in Hemodialysis 
Patients: Determinants of Variation and Prognostic Value  Sunna Snaedal,1 
Abdul R. Qureshi,1,2 Jonas Axelsson,1 Olof Heimburger,1 Juan J. Carrero,1 
Bengt Lindholm,2 Peter Stenvinkel,1 Peter Barany.1  1Renal Medicine CLINTEC, 
Karolinska Institutet, Stockholm, Sweden; 2Baxter Novum CLINTEC, Karolinska 
Institutet.


INTRODUCTION NT-proBNP is a diagnostic marker of acute heart failure. Patients 
with chronic kidney disease stage 5 (CKD5) have 10-20 times higher NT-proBNP than 
upper reference values. NT-proBNP predicts cardiovascular morbidity and mortality in 
CKD5. Little is known about factors influencing its variability.


METHODS NT-proBNP, high sensitivity CRP (hsCRP) and albumin were measured 
monthly for 3 months in 228 HD pts. Clinical data, subjective global assessment (SGA) 
and comorbidity were recorded at baseline. Survival was followed up to 52 months. A 
mixed-effect model was used accounting for intraindividual variations using fixed effects 
(age, sex, vintage, comorbidity) and 4 time points for NT-proBNP, hsCRP and albumin 
measurements. Survival analyses were based on Cox models. Hazard ratios for mortality 
were adjusted for age, sex, comorbidity, albumin, CRP, NT-proBNP, dialysis vintage and 
access type.


RESULTS NT-proBNP was increased compared to the general population (table1). 
There was significant intraindividual variation. Age, comorbidity, albumin and CRP all had 
significant effects on NT-proBNP variation. In Cox multivariate analysis for the risk of 
death during follow-up, hazard ratios for the lowest, highest, median and mean NT-proBNP 
values were significant when adjusted for age, sex, comorbidity, albumin and CRP, HR 
1.7-1.8, p<0.05. Adding SGA into the model, the hazard ratios for all NT-proBNP values 
lost significance.


CONCLUSIONS NT-proBNP values are greatly increased in dialysis patients. 
Variation of NT-proBNP levels in CKD5 patients is dependent on both CRP and albumin 
as well as age and comorbidity, when interpreting its prognostic value the interaction with 
recognised predictors of mortality, such as nutritional status, must be taken into account.
NT-proBNP range and median values


MEDIAN RANGE
Lowest (of each pts 4 measurements) 6653 279-35000
Highest 16172 762-35000
Median 9470 323-35000
NT-proBNP (pg/ml), upper limit 35000
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A Novel Algorithm for the Prescription of Dialysate Na+ in Chronic 
Hemodialysis Patients  Jochen Raimann,1,2 L. Usvyat,1 O. Sergeyeva,1 S. 
Thijssen,1,2 D. Ulloa,1 R. Ramos,1 M. Tarallo,1 P. Kotanko,1 N. Levin.1  1RRI 
NYC; 2BIMC, NY.


The gradient between serum Na+ (SNa) and dialysate Na+ (DNa) is a major determinant 
of post-dialytic SNa+ concentration; a positive Na+ gradient (GNa = DNa+ - SNa+) may result 
in a higher post-HD SNa+, consequent thirst, excess interdialytic weight gain, increased 
blood pressure and volume overload (Sergeyeva, abstract WCN 2009). GNa+ is positive in 
up to 70% of HD patients. Aligning DNa+ and SNa+ abolishes diffusive Na+ transport and 
may thus reduce volume overload in the interdialytic period, but with current technology 
measurement of SNa+ at the beginning of each treatment is operationally not feasible. Keen 
(2007) proposed the existence of an individual Na+ setpoint. The present study investigates 
the predictability of the next month’s SNa+ on the basis of preceding SNa+ levels. In this 
retrospective analysis monthly SNa+ levels were analyzed over one year in pts receiving 
chronic HD in Renal Research Institute clinics. Linear regression analysis was employed 
to investigate the relation between SNa+ in month i=0 (SNa+ (i=0)) and mean SNa+ of 
months i=-12 to -1.


Monthly SNa+ of 3,248 HD pts were available (1,763 males, 1,755 blacks, age 6015 
years); SNa+ (i=0) was 140.4±3.4 mmol/L, GNa+(i=0) was +0.83 mmol/L (95%CI 0.69 to 
0.97; range -16 to 14). SNa+ (i=0) and SNa+ (i=-1) were poorly correlated (R2=0.29). Among 
various models tested the average SNa+ of months -1 to -12 showed the best correlation 
(SNa+ (i=0) = 6.985 + 0.96 * average SNa+ (i=-1 to -12); R2=0.43). A prescription of DNa+ 
(i=0) based on the predicted SNa+ (i=0) would have resulted in a GNa+ (i=0) of -0.06 
mmol/L (95% CI -0.14 to 0.03; range -12.91 to 9.54), significantly less than the actually 
observed GNa+ (i=0) (see above).


Adjustment of DNa+ based on a prediction of future SNa+ is operationally feasible. By 
choosing the average of the preceding 12 months the variability arising from a)measurement 
errors and b) possible seasonal variabilities is decreased. Employing this algorithm would 
decrease GNa+, eliminate extremes and narrow the range of GNa+. It may be considered an 
inexpensive, but effective way to reduce positive Na+ balance and their sequelae.
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The Thrombotic Marker D-Dimer May Predict Decline in Kidney Function 
in Patients with Diabetic Nephropathy  Maria Lajer,1 Lise Tarnow,1 Anders 
Jorsal,1 Hans-Henrik Parving,2 Peter Rossing.1  1Steno Diabetes Center, 
Denmark; 2Department of Medical Endocrinology, Rigshospitalet, Denmark.


The thrombotic biomarker D-Dimer has been suggested to influence inflammation, 
endothelial dysfunction and plaque destabilization involved in the atherosclerotic process 
affecting the kidneys and the heart.


Therefore, the aim of this study was to investigate the predictive value of D-Dimer 
in relation to all-cause mortality, cardiovascular disease (CVD), end-stage renal disease 
(ESRD) and decline in glomerular filtration rate (dGFR) in patients with type 1 diabetes.


This prospective observational follow-up study; including 451 type 1 diabetic patients 
with overt diabetic nephropathy (247 men; age 42.1±10.5 years (mean±SD); duration of 
diabetes 28.3±8.9 years; 51Cr-EDTA GFR 76±33 ml/min/1.73 m2) and a control group of 
440 patients with longstanding type 1 diabetes and persistent normoalbuminuria (232 men; 
age 45.4 ± 11.5 years; duration of diabetes 27.7±10.1 years). Patients were followed for 
8.7 (0.0-12.9) years (median (range)).


Among patients with diabetic nephropathy, high levels (4th quartile) of D-Dimer 
predicted an increased risk of all-cause mortality, fatal and non-fatal CVD, ESRD and 
decline in GFR compared to patients with low levels (1st quartile) (p<0.019). However, 
after adjusting for covariates (including sex, age, smoking, BP, HbA1c, cholesterol, GFR 
and previous CVD), only rate of decline in GFR remained significant, hazard ratio (HR) 
2.24 (1.28-3.21); p<0.001.


Among the low risk group of normoalbuminuric patients, high levels of LogD-Dimer 
predicted all-cause mortality, unadjusted HR 2.16 (1.04-4.46); p= 0.039 and fatal and non-
fatal CVD (unadjusted hazard ratio of 1.93 (1.04-3.58); p = 0.038.


Thus, high levels of D-Dimer may independently predict decline in kidney function 
among type 1 diabetic patients with diabetic nephropathy.


D-Dimer measurement was kindly measured by Georg Hess and Dietmar Zdunek 
from Roche Diagnistics.
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Gycosylated Hemoglobin (HbA1c) as a Risk Factor for Coronary Artery 
Calcification in Nondiabetic Hemodialysis Patients  Mehmet Ozkahya,1 
Gulay Asci,1 Naim Ceylan,1 Selen Bayraktaroglu,1 Soner Duman,1 Devrim 
Bozkurt,1 Fehmi Akcicek,1 Ercan Ok.1,2  1Ege University School of Medicine, 
Izmir, Turkey; 2Fresenius Medical Care, Turkey.


Diabetes is a strong risk factor for vascular calcification (VC) in hemodialysis (HD) 
patients. We investigated the relationship between HbA1c level and coronary artery 
calcification (CAC) in non-diabetic HD patients.


Methods: Two-hundred and twenty-four non-diabetic prevalent HD patients were 
enrolled (mean age 61±12 yrs, HD duration 82±46 mo). Inclusion criteria were to have 
detectable CAC score (CACs) quantified by multi-slice CT and HbA1c levels measured 
quarterly within two years prior to multi-slice CT. Time-averaged clinical and laboratory 
data, recorded within the same interval, were used to determine variables independently 
associated with CACs category (1-100, 101-400 and >400).


Results: Mean HbA1c was 4.9-0.4% (3.8-6.7%). HbA1c was positively correlated with 
age, systolic blood pressure, body-mass index, and lipid parameters and inversely with HD 
duration. Mean CACs was 894±1449 (1-9970), 45% of the patients had severe CACs (> 
400). CACs was significantly correlated with age, male gender, presence of CVD, serum 
Ca, P, Ca-P product and HbA1c (r: 0.198, p: 0.003). HbA1c was an independent predictor for 
CACs beside age, HD duration and CVD history in multiple ordinal regression analysis.


Conclusion: HbA1c is a novel risk factor for CAC in non-diabetic HD patients
Disclosure of Financial Relationships: nothing to disclose
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The Effect of Paricalcitol in Insulin Resistance in Chronic Hemodialysis 
Patients  Maria Nikodimopoulou,1 Srvros Liakos,1 Stergios Kapoulas,1 Michalis 
Karamouzis,2 Dimitrios Grekas.1  11st Medical Department, AHEPA Hospital, 
Aristotelian University; 2Biochemistry Department, Aristotelian University.


A large proportion of chronic hemodialysis patients have insulin resistance (IR). IR 
is responsible for a variety of atherogenic conditions.It is still unclear, whether the effect 
of vitamin D on IR is secondary to a decrease of iPTH or due to pleiotropic actions of 
vitamin D.Aim of this study was to evaluate the impact of iv paricalcitol on IR in chronic 
HDpatients.Patients and methods: Twelve stabilized and non diabetic HD patients (7m/5w, 
age 56±13 years, mean dialysis duration 72±66 months) were included in our study. After 
a washout period of 4 weeks, patients were given i.v. paricalcitol at a dosage iPTH/80 mcg 
/ HDsession. iPTH, Insulin, glucose and HOMA Index were measured at baseline T0, 30-
T1 and 90-T2 days after the beginning of therapy. Insulin and iPTH were measured with 
IRMA. Results: iPTH levels changed significantly after 30 days of paricalcitol therapy 
(798±430 pg/ml vs 413±244pg/ml, p<0.01). We observed a concomitant significantly 
decrease on Insulin levels and improvement of the HOMA Index at the same time 
(16.08±15.29 µIU/ml vs 5.93±5.75 µIU/ml, p<0.05 and 3.43±3.47 vs 1.37±1.55, p<0.05, 
respectively). During the interval T1 and T2 HOMA Index improves and insulin levels 
decrease significantly (1.37±1.55 vs 0.96±0.98 and 5.93±5.75 µIU/ml vs 3.87±3.55 µIU/
ml, p <0.05, respectively), although iPTH levels did not changed significantly during the 
same time (413±244 pg/ml vs 348±333 pg/ml, p=ns). There was no correlation between 
iPTH levels and insulin resistance during the study period (r=0.23). The glucose levels 
did not changed during the study period. Conclusions: Insulin resistance in hemodialysis 
patients improved immediately after paricalcitol therapy. This improvement seems to be 
independently to iPTH alterations. The pleiotropic action of VDRA seems to play a main 
role in insulin resistance regulation.
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Association between Insulin Resistance and Carotid Arterial Stiffness in 
Non-Diabetic Hemodialysis Patients  YiLun Zhou,1 ZeXing Yu,2 HuiMin Jia,3 
Fang Sun,1 LiJie Ma,1 RuiJun Guo,2 LiRen Peng,1 TaiGen Cui.1  1Department of 
Nephrology, ChaoYang Hospital, Capital Medical University, Beijing, China; 
2Department of Ultrasonic Medicine, ChaoYang Hospital, Capital Medical 
University, Beijing, China; 3Department of Laboratory Medicine, ChaoYang 
Hospital, Capital Medical University, Beijing, China.


Background Patients with end-stage renal disease (ESRD) are known to have insulin 
resistance, advanced arterial stiffeness, and a high cardiovascular (CV) mortality rate. The 
present study was undertaken to investigate whether insulin resistance was correlated with 
arterial stiffness in hemodialysis patients.


Methods Eighty non-diabetic hemodialysis patients were recruited, aged 56±11 years. 
Stiffness index β of the common carotid artery was assessed by ultrasound using phase-
locked echo-tracking system. Insulin resistance was evaluated by the homeostasis model 
assessment method (HOMA-IR) using fasting glucose and insulin levels. Serum albumin, 
lipid profile, calcium, phosphorus, intact parathyroid hormone, high-sensitivity C-reactive 
protein and oxidized low-density lipoprotein (ox-LDL) levels were also measured.


Results Stiffness index β was positively correlated with HOMA-IR (r=0.321, P=0.004), 
age (r=0.376, P=0.000), pulse pressure (r=0.267, P=0.014), and ox-LDL (r=0.219, P=0.054). 
Patients with higher HOMA-IR levels had higher BMI, ox-LDL, and stiffness index β 
than patients with lower HOMA-IR levels. HOMA-IR was independently correlated with 
stiffness index β (β=0.260, P=0.016). BMI and ox-LDL were independent contributors 
to HOMA-IR.


Conclusions Insulin resistance assessed by HOMA-IR was closely associated with 
carotid arterial stiffness in non-diabetic hemodialysis patients. Correcting IR may be a novel 
therapeutic approach to improve arterial stiffness and subsequently reduce cardiovascular 
mortality in ESRD.
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The Effects of Polyphenols on Oxidative Stress and Inflammation of 
Hemodialysis Patients  Batya Kristal,1 Lilach Shema-Didi,1 Shifra Sela,2 Ronit 
Geron,1 Liora Ore.3  1Nephrology, Western Galilee Hospital, Nahariya, Israel; 
2Eliachar Research Lab, Western Galilee Hospital, Nahariya, Israel; 3School 
of Public Health, Faculty of Social Welfare & Health Sciences, University of 
Haifa, Haifa, Israel.


The Purpose of this study is to follow the short term beneficial of polyphenols on the 
oxidative stress (OS) induced by IV iron therapy, and one year effect on OS, inflammatory 
and clinical outcomes. Methods: 101 HD patients were randomized to receive 100 cc 
pomegranate juice (PJ) or matching placebo three times a week for one year. Blood 
samples for serum Myeloperoxidase (MPO), CD11b and for advanced oxidation protein 
product (AOPP) were drawn before and after dialysis with I.V iron therapy once without 
PJ and once with PJ. OS and inflammatory markers (IL-6, CRP) will be taken at 3, 6 and 
12 months. Interim results: The significant increase in MPO and AOPP that occurred after 
dialysis with IV iron was attenuated by PJ intake.


OS marker before vs. after dialysis treatment with IV iron replacement therapy (Wilcoxon signed test)
 HD & Iron    HD & Iron & PJ   
  Before HD After HD  Before HD After HD  
 N Mean±SD Mean±SD P.V Mean±SD Mean±SD P.V
MPO (ng/ml)* 15 87.7±47.3 131.9±100.1 0.05 82.7±41.9 69.4±74.4 0.13
CD11b (MFI) 16 27.9±10.5 23.2±9.4 0.28 25.3±6.6 23.4±6.4 0.12
AOPP (pg/ml)* 16 151.9±48.8 207.9±100.0 0.05 158.4±39.4 158.1±55.1 0.52
adjusted to hemoconcentration 


Following 3 months of PJ intake a significant reduction in CD11b and IL-6 was 
detected.


PJ intake yielded a significant increase in the level of HDL (P<0.001), and a significant 
decrease in triglycerides among patients with baseline triglycerides ≥ 200 mg/dl (P=0.01). 
Conclusions: Continuation in the above favorable effects may reduce the accelerated CVD 
morbidity, mortality and the high infection rates observed in this population.
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Elevated IL-6 Is a Strong and Independent Predictor of Carotid Artery 
Atherosclerosis and Its Progression in Peritoneal Dialysis Patients  
Chrysostomos Dimitriadis,1 Aikaterini Papagianni,1 Konstantinos Tsinoglou,2 
Apostolos Tsiantoulas,1 Christos Bantis,1 Georgios Efstratiadis,1 Dimitrios 
Memmos.1  1Nephrology, Hippokration Hospital, Thessaloniki, Greece; 
2Radiology, Hippokration Hospital, Thessaloniki, Greece.


The aim of the study was to investigate the associations between inflammatory 
markers (CRP, TNFα, IL-6) and vascular cell adhesion molecules (ICAM-1, VCAM-1) 
with the atherosclerotic vascular changes and their progression in peritoneal dialysis(PD) 
patients.


We measured Intima-media thickness of the carotid arteries (cIMT) by ultrasonography 
in 67 PD patients [31 male, mean age 64.6 ±15.2 years, 23(34.3%) diabetics, 44(65.7%) with 
a history of cardiovascular disease (CVD)]. Forty-four patients repeated cIMT measurements 
after a mean period of 12.5 ±1.8 months and IMT annual progression rate (dIMT, mm/
year) was calculated. CRP was measured by nephelometry and levels of cytokines and 
adhesion molecules by ELISA.


Results. In bivariate correlation analysis, baseline cIMT correlated significantly with 
age(p<0.000), TNFα(p=0.001), IL-6(p=0.007) and ICAM-1(p=0.014). No correlations 
were observed between cIMT and other risk factors including BMI, blood pressure, serum 
lipids, haemoglobin, albumin, calcium, phosphorus, and iPTH. In multivariate stepwise 
regression analysis, age(p<0.000), HDL-cholesterol (p=0.041), IL-6(p=0.005) and ICAM-1 
levels(p=0.007) were independent predictors of cIMT values. History of CVD was the only 
other parameter that slightly improved the above model(total adj.R2= 0.533).


Compared with cIMT non-progressors (dIMT≤0, n=9), progressors (dIMT>0, n=35) 
had significantly higher baseline systolic blood pressure(p=0.033) and IL-6 (p=0.002). In 
multivariate analysis, IL-6 levels were the only parameter that retained an independent 
correlation with dIMT(st.beta=0.471 p=0.001) in a model(Adj.R2=0.203, p=0.001) that was 
not influenced by adjustment for sex, smoking, diabetes and history of CVD.


Conclusions. In PD patients, elevated serum IL-6 is a strong independent predictor 
of carotid atherosclerosis and its progression. The above results underlie the key role of 
inflammation in the initiation and progression of atherosclerosis in this population.
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Hyperphosphatemia and CRP in Dialysis Patients. Relationship with 
Inflammation, Atherogenesis and Cardiovascular Risk  Lorenzo A. Calo,1 
Vincenzo Savica,2 Guido Bellinghieri.2  1Clin Exp Med, University of Padova, 
Padova, Italy; 2Nephrology, University of Messina, Pessina, Italy.


Hyperphosphatemia and increased Ca x PO4 in ESRD are associated with vascular 
calcifications, accelerated atherosclerosis and cardiovascular events. Inflammation is 
involved in atherogenesis and C-reactive protein (CRP), a marker of inflammation, 
is associated with increased cardiovascular mortality in dialysis patients. Sevelamer 
hydrochloride, a phosphate binder with a beneficial effect on lipid profile, showed anti-
inflammatory effect reducing CRP, which correlated with the reduction of PO4. However 
only 50% of dialysis patients achieve the serum PO4 levels recommended by the K/
DOQI guidelines. We have retrospectively evaluated hsCRP levels of our dialysis patients 
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with sevelamer resistant hyperphosphatemia in which the treatment with a chewing gum 
loaded with chitosan, a salivary phosphate-binder, as an add-on to sevelamer, reduced 
serum phosphate level to normal (Savica V, Calo LA et al JASN 2009). Chitosan chewing 
gum use reduced hsCRP (from 1.32±0.67 mg/L before the gum use to 0.37±0.18 after 
the gum, p<0.0003), which paralleled the reduction of serum PO4 and Ca x PO4 product 
(from 7.60±0.91 mg/dl to 5.25±0.89, p<0.00001 and from 63.82±10.01 to 44.30±7.99 
p<0.00001). Increased phosphate alone or with increased calcium alters endothelium via 
induction of oxidative stress followed by apoptosis, both involved in atherogenesis. The 
demonstration in sevelamer resistant dialysis patients that the reduction of serum PO4 
level and Ca x PO4, induced by the chitosan chewing gum use on top of sevelamer was 
paralleled by the reduction of CRP supports a direct proinflammatory and atherogenic role 
of hyperphosphatemia “per se” also in vivo in uremic patients with hyperphosphatemia 
resistant to phosphate binders. Since increased serum PO4 is an independent risk factor 
for cardiovascular mortality in ESRD patients and for cardiovascular risk even in the 
normal population, PO4 in the normal range is of vital importance, in particular for renal 
patients, in which hyperphosphatemia must be strongly approached with pharmaceutical 
interventions in addition to dietary restrictions.
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The Effect of n-3 Fatty Acids on Small Dense LDL in Patients with End-
Stage Renal Disease: A Randomized Placebo Controlled Intervention Study  
My Svensson,1 Erik B. Schmidt,2 Kaj A. Jørgensen,3 Jeppe H. Christensen.1  
1Department of Nephrology, Aalborg Hospital, Aalborg, Denmark; 2Department 
of Cardiology, Center for Cardiovascular Research, Aalborg Hospital, Aalborg, 
Denmark; 3Department of Nephrology, Skejby Hospital, Aarhus, Denmark.


Introduction
In patients with end-stage renal disease (ERSD) the size and density of the LDL particle 


might be altered, towards smaller LDL particles with a high density. In general predominance 
of small dense LDL (sd-LDL), known as LDL pattern B, is considered more atherogenic. The 
presence of sd-LDL might also be a risk factor for development of cardiovascular disease, 
both in the general population and in patients with ESRD. Some data from the general 
population support a positive effect from n-3 fatty acids on sd-LDL. The aim of this study 
was to examine the effect of n-3 fatty acids on sd-LDL in patients with ESRD.


Methods
In a randomized placebo-controlled design, we enrolled 161 hemodialysis patients with 


documented cardiovascular disease. Patients were randomized to treatment with 1.7 g n-3 
fatty acids or a control treatment (olive oil). Blood samples were drawn before inclusion 
and after three months for analysis of LDL particle density and LDL pattern.


Results
At baseline 114/161 (70.8%) had pattern A, with predominantly large LDL, 


14/161 (8.7%) had an intermediate size pattern and 33/161 (20.5%) had pattern B, with 
predominantly sd-LDL. After three months, there were no significant changes in either 
LDL pattern or mean peak LDL density, within or between groups. In the n-3 group 
(n=81) the mean density was 1.03±0.003 g/ml before treatment and 1.03±0.004 g/ml after 
treatment. In the control group (n=80) the mean size was 1.03±0.04 g/ml before treatment 
and 1.03±0.04 g/ml after treatment.


Conclusion
In contrast to previous reports, the majority of our patients with ESRD had LDL pattern 


A, with predominantly large LDL particles. No effect was seen on mean LDL density or 
LDL pattern, after treatment with n-3 fatty acids for three months.
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Fatigue Is Associated with Cardiovascular Outcomes in Patients with End-
Stage Renal Disease  Hidenori Koyama,1 Sanae Fukuda,1 Yoshihiro Tsujimoto,2 
Tsutomu Tabata,2 Senji Okuno,3 Tomoyuki Yamakawa,3 Shigeki Okada,4 Mikio 
Okamura,5 Tetsuo Shoji,1 Hirohiko Kuratsune,6 Yasuyoshi Watanabe,1 Yoshiki 
Nishizawa.1  1Osaka City University Graduate School of Medicine; 2Inoue 
Hospital, Suita, Osaka, Japan; 3Shirasagi Hospital; 4Okada Clinic; 5Ohno 
Memorial Hospital; 6Kansai University of Welfare Sciences, Japan.


Fatigue is a subjective sense of weakness, lack of energy, and tiredness, and has been 
recognized as an important determinant of their health-related quality of life. Fatigue is 
one of the most frequent symptoms of patients with end-stage kidney diseases undergoing 
maintenance dialysis therapy. However, clinical impacts of this subjective sense on 
cardiovascular events remain entirely undefined. In the present study, we surveyed the 
frequency and severity of fatigue in 788 hemodialysis patients using recently established new 
fatigue questionnaire, and followed up these patients for up to 26 months. The questionnaire 
consisted of 64 questions scored using a Likert scale (0-4), and promax rotation analysis of 
the principal component method conceptualized 8 factors: fatigue, anxiety and depression, 
loss of attention and memory, pain, overwork, autonomic imbalance, sleep problems, 
and infection. The scores of fatigue factor exhibited a normal distribution, and 15.7% 
of the patients showed scores more than twice-standard deviation of the mean for 171 
healthy volunteers. These highly fatigued patients exhibited significantly higher risk for 
cardiovascular events (HR 3.15, P<0.01), with the relation independent of the potential 
confounders including age, history for cardiovascular diseases, presence of diabetes, and 
markers for inflammation and malnutrition. Moreover, impaired fatigue-related performance 
status, as evaluated by the proprietary scale to evaluate impaired daily activity and working 
status due to fatigue, was a strong predictor for all cause mortality (HR 4.45, p<0.01) as 
well as cardiovascular events (HR 1.98, p<0.01). Thus, fatigue symptom can be a novel 


independent predictor for cardiovascular events in hemodialysis patients. (Supported 
by a Grant from 21st Century COE Program “Base to Overcome Fatigue” supported by 
MEXT, Japan)
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Sleep Disorders Are Associated with Increased Pulse Wave Velocity and 
Pulse Pressure in Incident Dialysis Patients  Sylvia E. Rosas, Marshall Joffe, 
Raymond R. Townsend.  Medicine, University of Pennsylvania, Philadelphia, 
Pa.


Carotid-femoral pulse wave velocity (PWV) is a direct measure of aortic stiffness. 
Aortic stiffness predicts cardiovascular events and widens pulse pressure (PP). Our 
objective was to determine the association between sleep disorders and PWV in the first 64 
incident dialysis patients recruited from 36 dialysis units. Sleep disorders were measured 
by self-report: the Berlin Questionnaire for sleep apnea, the Pittsburgh Sleep Quality Index 
[PSQI] to assess sleep quality and the Epworth Sleepiness Scale [ESS] to assess daytime 
sleepiness. High risk for sleep apnea using the Berlin Questionnaire is defined as a subject 
at high risk in at least 2 sections of the 3 component questionnaire. The PSQI global score 
ranges from 0 to 21, and higher scores are indicative of poorer subjective sleep quality. 
The ESS ranges from 0 to 24 and a score of 18 or more is significant daytime sleepiness. 
PWV was measured using the SphygmoCor (Atcor).


The mean (SD) age was 51.7(12.2) years. Hypertension (96%) and diabetes (49%) 
were common. Most subjects were African American (64%) and male (71%). The mean 
body mass index (BMI) was 30.7(9.6). The mean systolic blood pressure was 133.6 (17.9) 
and the mean diastolic blood pressure was 75.9(10.7). The mean PWV was 11.0(3.2) with 
a median of 10.6.The mean PP was 57.7 (12.9).


The mean PSQI score was 11.3 (3.3) with a median of 11. Over half (55%) of our 
cohort was considered to be at high risk for sleep apnea. The mean ESS score was 8.3(5.6) 
with a median of 7. Over a third (8.3%) were considered to have severe daytime sleepiness 
(>18).


Subjects at high risk for sleep apnea had higher mean PWV [11.9(3.8) vs. 9.7(1.6) 
p=0.04] and higher mean PP [63.2(13.4) vs. 54.8(9.5) p=0.04]. While there were no 
statistical difference in mean PWV [11.4(3.3) vs. 10.7(2.6), p=0.57] among subjects with 
poor compared to good quality of sleep there were differences in mean PP[65.7 (10.7) vs. 
49.6(9.4), p<0.001]. We were not able to detect any differences using the ESS.


Sleep disorders are common in incident dialysis patients and are associated with elevated 
PWV and PP, which are predicators of cardiovascular events and mortality.
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Improvement of Quality of Life after Peripheral Blood Mononuclear 
Cell Transplantation for Patients on Dialysis with Severe Limb Ischemia  
Junichi Hoshino,1 Yoshifumi Ubara,1 Yo Fujimoto,2 Eiko Hasegawa,1 Masayuki 
Yamanouchi,1 Noriko Hayami,1 Tatsuya Suwabe,1 Naoki Sawa,1 Fumi Takemoto,1 
Yoshihiro Naruse,2 Kenmei Takaichi.1  1Nephrology Center, Toranomon Hospital, 
Minato-ku, Tokyo, Japan; 2Cardiovascular Center, Toranomon Hospital, Minato-
ku, Tokyo, Japan.


Management of peripheral artery disease is indispensable for patients on HD. Recently, 
transplantation of autologous peripheral blood mononuclear cells (PBMNCT) has been 
reported to have beneficial effects. The purpose of this study was to reveal the change of 
health related quality of life (QOL) after PBMNCT and discuss the effectiveness.


Methods: We performed PBMNCT in 20 HD patients with critical limb ischemia (17 of 
20 were Fontaine IV, mean age was 64.2 ± 9.4). All patients were intractable to traditional 
treatments and indications of this procedure were carefully discussed by cardiovascular 
specialists. PBMNCs were implanted into their ischemic legs after administration of 5 µg/
kg G-CSF for 4 days. QOL changes of patients who could follow over 12 months were 
evaluated by SF-36v2 before and 12 months after the procedure and compare them with 
Japanese standard population.


Results: According to the SF-36 analysis, norm-based scores of 8 discrete areas at 0 
and 12 months were body pain, 27.4 ± 9.4 and 41.5 ± 11.5 (p=0.007); role physical, 12.1 
± 10.5 and 31.5 ± 19.4 (p=0.02); social functioning, 21.6 ± 9.6 and 39.0 ± 14.6 (p=0.005); 
role emotional, 22.6 ± 15.3 and 38.9 ± 13.9 (p=0.02); mental health, 31.9 ± 12.2 and 46.9 
± 11.5 (p=0.01); physical functioning, 16.9 ± 19.3 and 19.6 ± 23.7 (p=0.64); vitality, 
36.1 ± 9.4 and 45.4 ± 11.9 (p=0.12); general health, 26.0 ± 5.1 and 31.1 ± 9.0 (p=0.25), 
respectively. Body pain, physical and emotional role, mental health, and social functioning 
were significantly improved after PBMNCT.


Conclusion: PBMNCT for intractable critical limb ischemia patients on HD could 
improve quality of life, not only in body pain but in several emotional and physical 
factors.
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Sparing of Implicit Memory in Renal Encephalopathy  Emma C. Vaux,1 R. 
Adkins,2 R. Kean,2 L. Butler,2 J. Ellis,2 A. Ho,2 J. Harris.2  1Renal Unit, Royal 
Berkshire NHS Foundation Trust, Reading, United Kingdom; 2Department of 
Psychology, University of Reading, Reading, United Kingdom.


Cognition, including intentional recall of words and digits “explicit memory”, is 
impaired in kidney disease; it has been suggested impairments may be similar to those of 
Alzheimer’s disease (AD). In AD, implicit memory, unintentional retrieval of information, is 
relatively unimpaired. We measured explicit and implicit memory in chronic haemodialysis 
(HD) patients.


Methods: 28 participants (established >90 d on HD (3x 4 h/week, Kt/v >1.4), median 
time 27 mo (range 5-78), median age 61y (range 24-86)) all first read aloud a series of words 
(e.g., elephant) under incidental learning conditions. Following an unrelated filler task, 
participants were presented with a series of word stems (e.g., ele), some corresponded to 
previously read words, some to non-studied words. An Explicit group (n=13) was instructed 
to intentionally use stems as cues to recall the words they had read aloud. An Implicit group 
(n=15) received unintentional retrieval instructions and asked to complete each stem with the 
first word that came to mind. Each task was performed twice (with different word series), 
once before HD and once after HD. The order of tests was randomised across patients. The 
National Adult Reading Test was administered after HD.


Results: For each test session, the proportion of correct words produced which had 
not been previously read was subtracted from the proportion reported from the list which 
had been read (to control for guessing); correlation between IQ derived from NART score 
and explicit memory score was significant (r=0.56, p=0.049), but not between IQ and 
implicit memory.
Proportion of words recalled (corrected for reporting bias) before and after HD
Memory Test Before HD After HD F, p value
Explicit 0.24 0.28 10.29, 0.008
Implicit 0.23 0.20 0.33, 0.58 (ns)


Conclusion: Explicit, but not implicit, memory is impaired in chronic HD patients. 
This new dissociation demonstrates a pattern of impairment like that in AD. However, the 
underlying pathology is different, since the impairment found in patients on HD can be 
alleviated by treatment


Disclosure of Financial Relationships: nothing to disclose
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Quality of Life among Nonagenarians Initiating Hemodialysis  Ezra 
Gabbay,1 Klemens B. Meyer,1 Michelle M. Richardson,1 John L. Griffith,2 
Dana C. Miskulin.1  1Division of Nephrology, Tufts Medical Center, Boston, 
MA; 2Institute for Clinical Research and Health Policy Studies, Tufts Medical 
Center, Boston, MA.


Background: As the population of end-stage-renal disease patients ages, clinicians 
increasingly need to consider initiating hemodialysis (HD) in very old patients. The 
decision requires careful consideration of potential benefits. Our aim was to compare 
health related quality of life (HRQOL) in incident HD patients 90 years or older with that 
of younger patients.


Methods: We analyzed HRQOL of patients 90 years or older initiating HD at Dialysis 
Clinic Incorporated from 1/1/1997 to 5/31/2006, excluding patients who died or were 
censored within 6 months of starting HD. Short Form- 36 (SF-36) scores of nonagenarians 
6-18 months after starting HD were compared to those of younger patients using Student’s 
t-test and adjusting for year of starting HD, gender, diabetes, race, hemoglobin, albumin, 
phosphorous and Kt/V by multivariate linear regression.


Results: The proportion of nonagenarians among incident HD patients rose from 0.2% 
to 0.6% over this time period (p=0.002 for trend); 30 of 99 nonagenarians completed a 
SF-36. Unadjusted scores are shown below:


Nonagenarians Patients younger than 90
Physical Functioning 20.3* 43.0
Role Physical 20.0* 35.0
Bodily Pain 28.0 35.1
General Health 57.5 60.7
Vitality 65.5* 58.4
Social Functioning 50.8 48.9
Role Emotional 61.1 61.5
Mental Health 64.1 62.1
Physical Component Summary Score 28.8* 35.8
Mental Component Summary Score 51.0* 46.4
* p< 0.05 compared to patients younger than 90.


In multivariable modeling, the difference in Role Physical became non-significant; all 
other trends were preserved. No significant secular trends in nonagenarians’ HRQOL were 
observed except for a decrease in Role Physical over time.


Conclusions: Patient-reported HRQOL data in nonagenarians starting HD indicate 
worse physical health than younger patients, but comparable or better mental health. While 
there are many other considerations, and despite potential survivor and responder bias, 
quality of life alone is not a reason to withhold HD treatment from the very elderly.
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Quality of Life in Hemodialysis and Peritoneal Dialysis Patients in Brazil  
David R. Walker,2 Mirhelen Mendes de Abreu,1 Ricardo Sesso,1 Marcos B. 
Ferraz.1  1Universidade Federal de Sao Paulo, Sao Paulo, Brazil; 2Baxter 
Healthcare, McGaw Park, IL.


Purpose of the Study: To evaluate the quality of life (QoL) in patients undergoing 
hemodialysis (HD) and peritoneal dialysis (PD) in the Sao Paulo region of Brazil.


Methods: We report on the data from a one year prospective study comparing the QoL 
of patients being treated with HD and PD in six dialysis centers in the Sao Paulo region 
of Brazil. Inclusion criteria required patients to be at least 18 years old and clinically 
stable on chronic dialysis. Exclusion criteria included: patients who were hospitalized, 
had cancer or HIV, or were expecting a kidney transplant within the next 6 months. The 
study period was April 2007 to February 2009. To measure QoL, the SF-12 and Kidney 
Disease Quality of Life (KDQOL) were administered at baseline, 6-months, and 12 months. 
Only those patients who completed the surveys for all three periods were evaluated. For 
the SF-12 the physical component (PCS) and mental component scores (MCS) were 
analyzed. T-tests were used to compare differences in the means between HD and PD for 
the three time periods. The Bonferroni method was applied. A p-value less than 0.05 was 
considered significant. Results: 189 of 249 patients on HD and 161 of 228 patients on PD 
took all three surveys. PD patients were older (59.6 vs 55.6;p=0.009), more male (51.6% 
vs 49.7%;p=NS), and had more comorbidities (Diabetes (68% vs 58%), respiratory (20% 
vs 12%), and hypertension (92% vs 84%)). HD patients were on their modality for a longer 
period of time prior to study inclusion than PD patients (2.46 vs 1.67 years;p<0.0001). 
PD patients performed consistently better (p < 0.05) on the following KDQOL domains 
(out of 12 domains) over the three measurement periods: burden of kidney disease (8 to 
11 points better), encouragement from staff (7 to 9 points higher), and patient satisfaction 
with care (7 to 8 points higher). HD did not perform significantly better than PD on any 
KDQOL domain. There were no statistically significant differences between HD and PD 
for MCS and PCS. Conclusions: PD patients tend to have better QoL on certain domains 
as compared to HD patients. No QoL comparison favored HD.
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Health Literacy in Hemodialysis Patients  Jamie Green,1 Maria K. Mor,2 Anne 
Marie Shields,2 Patricia Porter,2 Paul M. Palevsky,1,3 Michael J. Fine,2,4 Robert 
M. Arnold,4,5 Steven D. Weisbord.1,2,3  1Renal Electrolyte Division, University of 
Pittsburgh, Pittsburgh, PA; 2Center for Health Equity Research and Promotion, 
VA Pittsburgh Healthcare System, Pittsburgh, PA; 3Renal Section, VA Pittsburgh 
Healthcare System, Pittsburgh, PA; 4Division of General Internal Medicine, 
University of Pittsburgh, Pittsburgh, PA; 5Section of Palliative Care, University 
of Pittsburgh, Pittsburgh, PA.


INTRODUCTION: Past research suggests that approximately one third of dialysis 
patients have inadequate health literacy; however, these estimates are from small studies. 
We sought to characterize the prevalence and demographic associations of health literacy 
in a larger cohort of patients receiving maintenance hemodialysis.


METHODS: As part of a prospective clinical trial of symptom management strategies 
in patients receiving chronic hemodialysis at eight dialysis units, we assessed health 
literacy using the Rapid Estimate of Adult Literacy in Medicine (REALM), a widely 
used and validated 66-item word-recognition tool. REALM scores range from 0 to 66. 
Inadequate health literacy is defined as a score < 60, which correlates with less than 9th 
grade reading level.


RESULTS: Of 240 clinical trial participants, 213 completed the REALM. The mean age 
was 62 yrs, 56% were male, 54% were white, and 100% reported English to be their primary 
language. Overall, 35 patients (15%) demonstrated inadequate health literacy. Of these, 66% 
reported a high school equivalent or higher level of education. African-Americans were 
significantly more likely to demonstrate inadequate health literacy than whites (24.7% vs. 
10.4%, p=0.01). There was no difference in the mean age of patients with adequate health 
literacy and those with inadequate health literacy (62 v. 63 years, p=0.8) There was a trend 
toward lower health literacy among patients with lower annual incomes (p=0.09).


CONCLUSIONS: Although we found lower rates of inadequate health literacy than 
reported in past studies, this problem is common among hemodialysis patients, even among 
high school graduates. Future studies should assess the clinical implications of inadequate 
health literacy in the ESRD population.
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Fall Reduction in an Outpatient Hemodialysis Center: Focus on the 
Environment  Michael Heung, Therese Adamowski, Preeti N. Malani, Jonathan 
H. Segal.  Internal Medicine, University of Michigan, Ann Arbor, MI.


Background: Hemodialysis (HD) patients are at high risk both for falling and for serious 
complications associated with falls, but few fall studies have specifically focused on HD 
patients. We reviewed falls occurring in an outpatient dialysis unit in order to identify 
contributing factors and implement preventative measures.


Methods: Falls occurring at an outpatient HD unit were identified through review of 
incident reports filed between 1/04 and 5/09. Incidents were reviewed by a multidisciplinary 
team to determine root causes and potential areas for intervention. Fall patients were 
compared to the general HD unit population. Rates of falls were measured before and 
after interventions in the HD unit.
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Results: During the 5.5 year study period, a total of 17 in-center fall incidents were 
identified, involving 15 different patients. Compared to other patients in the same center 
(n=109), fall patients were similar in demographics (age, gender), co-morbidities (DM, 
CAD, CHF, COPD), and core laboratory indicators (urea reduction ratio, hemoglobin, 
albumin). Analysis of fall incidents revealed a significant contribution from environmental 
factors such as wet floors from leaked dialysate, low ambient lighting, and an elevated scale 
that posed a tripping hazard. Several interventions were made, including installation of an 
in-ground scale and a staff education program on fall precautions. Prior to the interventions, 
falls were observed at a rate of 0.32 per 1000 dialysis treatments; subsequently falls have 
occurred at a rate of 0.15 per 1000 treatments (p=0.3).


Conclusions: While HD patients are at high risk for falls, we did not identify specific 
characteristics of fall patients that were different from our overall HD patient population. 
Instead, environmental factors appeared to be the most significant contributor to falls. 
Subsequently, with environmental interventions and staff education we have observed a 
clinically significant reduction in falls.
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Is Uraemic Neuropathy (UN) Still Present in Today’s Dialysis Population?  
Emanuele Mambelli,1 Maria Grazia Facchini,1 Carmelo Sicuso,2 Serena Bainotti,2 
Marco Formica,2 Antonio Santoro.1  1Nephrology, Dialysis and Hypertension, 
Policlinico S. Orsola-Malpighi, Bologna, Italy; 2Nefrologia e Dialisi, ASO S. 
Croce e Carle, Bologna, Italy.


UN is a sensitive-motor polyneuropathy due to central and peripheral demyelinisation 
induced by uraemic toxins. It is highly invalidating but there are few data on its prevalence 
in RDT pts.


The aim of this study was to define the prevalence of symptomatic and asymptomatic 
UN in RDT pts.


We studied 225 pts on RDT (138 M; 67.8 ± 14.2 yrs; dialysis vintage 56 ± 51.5 mths) 
in 2 Italian centres. All the patients were submitted to the Michigan Neuropathy Score 
Instrument (MNSI) which is validated for the screening of diabetic neuropathy and recently 
also for other forms of neuropathy. It consists of a questionnaire to administer to the patient 
and of a physical-clinical assessment (lower limbs examination, monofilament test, ankle 
reflex, diapason test). According to the literature data, the pts with a MNSI score ≥ 3 were 
considered affected by UN.


From the 225 pts, 153 who presented pathologies that could give rise to secondary 
forms of neuropathy were excluded [53 affected by diabetes (23.5%); 23 by HCV + 
(10.2%); 18 by haematological diseases (8%); 9 by vasculitis (4%); 111 by lower limbs 
obstructive arteriopathy (49.3%); 3 by neoplasia (1.3%)]. Some pts had several concomitant 
comorbidities.


Of the remaining 72 patients, 37 (25 M) reached the UN diagnosis score equal to 
a prevalence of 16.4% of the general population studied. Of the other 35 patients, 26 
(74.3%) were asymptomatic (score=0), 9 (25.7%) had an initial subjective symptomatology 
(score<3).
Table 1


N°; (%) MNSI (mean ± DS)
Subjects studied 225 (100) 4.4 ± 3.6
Subjects excluded for comorbidity 153 (68.1) 6.5 ± 3.6
Uraemic Neuropathy ‘YES’ 37 (16.4) 5.07 ± 1.7
Uraemic Neuropathy ‘NO’ 35 (15.5) 1.2 ± 0.5
Symptomatic (score between 0 and 3) 9 (25.7)
Asymptomatic (score =0) 26 (74.3)


UN is an underestimated pathology in RDT pts and represents a great problem in 
terms of pain, disability and quality of life. A clinical-instrumental screening assessment 
could help to detect the initial forms of scarcely symptomatic UN for an early therapeutic 
orientation.
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Depression, Inflammation, and Oxidative Stress in Peritoneal Dialysis 
Patients: Is There a Relationship?  Hark Rim,1 Yeon Soon Jung,1 Ho Sik 
Shin,1 Eun Young Lee,1 Si Sung Park.2  1Department of Internal Medicine, Kosin 
University College of Medicine, Busan, Korea; 2Department of Psychiatry, Kosin 
University College of Medicine, Busan, Korea.


Purpose: The prevalence of depression is high in dialysis patients and is associated with 
increased mortality. This study aimed to investigate the features and severity of depressive 
symptoms in peritoneal dialysis patients, and the relationship of depressive symptoms with 
levels of inflammation and oxidative stress (OS).


Method: The authors assessed 66 patients. The diagnosis of depression was made using 
DSM-IV-TR and the depressive symptoms were evaluated using the Hamilton Rating Scale 
for Depression (HRSD). Levels of thiobarbituric acid-reactive substances were determined 
as markers of lipid peroxidation. Superoxide dismutase, catalase, and glutathione peroxidase 
activities were measured as antioxidants.


Results: 19 (28.8%) patients were diagnosed with depression (Major Depressive 
Disorder was 18.2 %, dysthymic disorder was 10.6 %). OS markers were not different 
between patients with and without depression. Compared to non-depressed patients, 
depressed patients showed significantly higher depressed mood, feelings of guilt, suicidal 
ideation, sleep disturbances, psychomotor retardation, agitation, psychic and somatic 
anxiety, lower levels of work and activities, gastrointestinal and general somatic symptoms, 
and hypochondriasis. There was a significant positive correlation between HRSD scores 
and peritonitis (r = 0.305, P =0.013) and levels of high sensitivity C-reactive protein 


(hsCRP) (r = 0.250, P =0.043), while there was a significant negative correlation between 
scores of HRSD and levels of albumin (r = -0.388, P = 0.001). Among the 19 depressed 
patients, 10 were undergoing treatment with antidepressants. For those who were treated 
with antidepressants, there were no differences in the scores of HRDS and OS markers 
before and after treatment.


Conclusions: We found positive correlations between depression and peritonitis, and 
depression and levels of hsCRP. There was a negative correlation between depression and 
albumin levels. There was no relation between depression and OS markers in peritoneal 
dialysis patients.
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Regression Analyses of Quality of Life in Hemodialysis and Peritoneal 
Dialysis Patients  David R. Walker,1 Mirhelen Mendes de Abreu,2 Ricardo 
Sesso,2 Marcos B. Ferraz.2  1Baxter Healthcare, McGaw Park, IL; 2Universidade 
Federal de Sao Paulo, Sao Paulo, Brazil.


Purpose of the Study: To identify differences in quality of life (QoL) for patients 
receiving maintenance hemodialysis (HD) and peritoneal dialysis (PD) in Sao Paulo Brazil. 
Methods: The data is from a one year prospective study comparing the use of resources 
by patients receiving HD and PD in six dialysis centers in Sao Paulo. One of the endpoints 
was the QoL of patients undergoing HD and PD treatment. To be included in the study, 
patients had to be at least 18 years of age and clinically stable on chronic dialysis. The 
study period was April 2007 to February 2009. To measure QoL, the SF-12 and Kidney 
Disease Quality of Life (KDQOL) surveys were administered at baseline, 6-months, and 
12-months. For the SF-12, the physical component (PCS) and mental component scores 
(MCS) were examined. Twelve domains of the KDQOL were analyzed. Linear regression 
models were run for each domain and time period. The dependent variable was the domain 
of interest. Independent variables included: dialysis modality (0 = PD, 1 = HD), age, gender, 
and a number of 0/1 dummy variables indicating the presence of a comorbidity including 
CHF, heart disease, diabetes, cancer, gastrointestinal disease, hypertension, recent stroke, 
and respiratory disease. A p-value <0.05 is considered significant. Results: There were 249 
patients on HD and 228 patients on PD. PD patients were older (59.9 vs 55.8; p=0.0016), 
more male (53.1% vs 50.6%;p=ns), and had more comorbidities (Diabetes: 68% vs 59%; 
p=0.0351; hypertension: 92% vs 85%; p=0.0253). At baseline, the QoL of patients on 
PD was significantly superior within the following domains: burden of kidney disease 
(+10.5), effects of kidney disease (+4.8), encouragement from staff (+6.0), satisfaction 
with care (+7.2), and work status (+9.7). At six and 12 months the following three domains 
remained significant in favor of PD: burden (+10.3,+7.2), encouragement (+7.8,+7.8), and 
satisfaction (+6.5,+ 6.8). Conclusions: PD patients had better quality of life at baseline 
on 5 of 14 domains and 3 of 14 domains at 6 and 12 months, whereas HD was not found 
to have an advantage at any time.
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Policy Implications of PD Availability at Dialysis Facilities  Gary W. Inglese, 
David R. Walker, Paul M. Just.  Baxter Healthcare, McGaw Park, IL.


Purpose of the Study: To investigate the correlation and policy implications of the 
number of dialysis facilities reported in the Dialysis Facility Compare database (DFC) to 
make peritoneal dialysis (PD) available and the actual number of dialysis facilities reporting 
treatment of one or more patients with PD according to the ESRD Network data (END).


Methods: Data on the number of point prevalent PD patients in dialysis facilities was 
collected from the END 2007 Annual Reports. The 2007 DFC database was downloaded 
from the Medicare website. The DFC contains characteristics of dialysis facilities including 
information on whether the dialysis facility offers a PD program.


Results: We found that while DFC reports about 45 percent of dialysis facilities offer 
PD treatment, in contrast, only 37% (1,884 of 5,052) reported having one or more PD 
patients according to the END. Of the 37% reporting at least one PD patient, 64% (1,197) 
had programs with less than 15 PD patients. Only 25% of all PD patients are treated in 
these 1,197 clinics.


Conclusions: This is significant from a program efficiency standpoint as many believe 
that at least 15 patients are needed for a facility offering PD to have a reasonable economy 
of scale. Additionally, this finding may have some implications from a policy standpoint as 
the revised Conditions for Coverage implemented in 2008 require facilities to offer patients 
education on treatment options and to indicate why a patient may not be suitable as a home 
dialysis candidate. Additionally, the Medicare Improvements for Patients and Providers 
Act of 2008 (MIPPA) legislated payments for chronic kidney disease education to Stage IV 
kidney disease patients beginning in 2010. With barely over one in three dialysis facilities 
actually treating PD patients, concerns about the availability and experience of providers 
to offer PD to patients should be investigated in greater detail.
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Specialist Care and Improved Long-Term Survival of Dialysis Patients: A 
23-Year Macro-Level Observation of a Japanese Dialysis Cohort  Yoshiyuki 
Furumatsu,1 Yasuyuki Nagasawa,1 Ryohei Yamamoto,1 Kenichiro Iio,1 Hirotsugu 
Iwatani,1 Noritaka Kawada,1 Tatsuya Shoji,2 Enyu Imai,1 Yoshitaka Isaka,1 
Hiromi Rakugi.1  1Nephrology, Osaka University Graduate School of Medicine, 
Suita, Osaka, Japan; 2Kidney Disease and Hypertension, Osaka General 
Medical Center, Osaka, Japan.


Background: The quality of dialysis care provided by specialists is expected to 
be superior to that by non-specialists. However, little is known about the actual effect 
of specialist care on long-term prognosis in dialysis. We sought to determine whether 
specialist care can actually be associated with better survival rates in a nationwide Japanese 
Dialysis Cohort.


Methods: The Japanese Society for Dialysis Therapy has annually reported clinical 
and demographic variables of dialysis patients for each prefecture in Japan since 1983. 
We analyzed the data for the 47 prefectures from 1983 to 2006 to evaluate the relationship 
between the proportion of specialists and the cumulative survival rates for five-year 
periods.


Results: Trend analyses revealed that a higher quintile of specialists was associated 
with a better cumulative survival rate at 5-, 10-, 15- and 20-year periods. Univariate analyses 
for the 47 prefectures showed a higher proportion of specialists to be correlated with a 
better cumulative survival at 10-, 15- and 20-year periods. Multivariate analyses revealed 
that the proportion of specialists persisted as an independent contributor for better survival 
at 10-, 15- and 20-year periods even after adjustment for age, sex, diabetes mellitus and 
socio-economical status.


Conclusions: While our study should be confirmed using data for individuals, this was 
not possible due to privacy issues. Therefore, based on our current findings, we conclude 
that for patients on maintenance dialysis, specialist care can be associated with better 
survival rates, particularly with longer follow-up.
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Does the Clinical Case-Mix Adjustment Component of Medicare’s 
Expanded “Bundled” Payment System Predict Costs of ESRD Care?  
Premila Bhat, Wojciech Sokolowski, Jodumutt G. Bhat.  Atlantic Dialysis 
Management Services, Ridgewood, NY.


Do the clinical case-mix adjusters proposed by Centers for Medicare and Medicaid 
Services (CMS) as a component of the new “fully bundled” ESRD prospective payment 
system predict costs of providing outpatient hemodialysis care? We reviewed clinical and 
cost data for 118 Medicare patient dialyzed at a suburban for-profit dialysis center in New 
York State during Calendar Year 2006. The proposed expanded bundled payment will 
apply a geographic wage adjuster and patient-specific case-mix factors to a base rate to 
calculate a per-patient per treatment payment unit. In addition to Age, Gender, Body Mass 
Index, and Body Surface Area, the proposed case-mix adjusters are the following chronic 
conditions (case-mix adjustment multiplier): “Alcohol or Drug Dependence” (1.122); 
“Cardiac Arrest” (1.031); “HIV or AIDS” (1.042); “Hepatitis B” (1.014); “Hemolytic or 
Sickle Cell Anemia” (1.053); “Non-melanoma skin cancer” (1.030); “Myelodysplastic 
Syndrome” (1.095); “Monoclonal Gammopathy” (1.286). Acute conditions considered in the 
calculation of the case-mix multiplier are “Gastrointestinal Bleeding” (1.300), “Pericarditis” 
(1.206), “Pneumonia” (1.159) or “Septicemia” (1.285) occurring during the preceding three 
months. Comorbidities were weighted using the methods proposed by CMS to determine 
a patient-specific case-mix adjustment multiplier. Costs of care were estimated using 
cost reports. The mean case-mix adjuster for this group of patients was 1.1426 (standard 
deviation 0.256). Mean cost of ESRD care per treatment per patient was $95.33 (standard 
deviation $57.60). Mean case-mix adjuster was 1.326 (n=12) for patients in the top decile 
of costs per session and 1.078 for those in the bottom decile (n=12). However, cost of care 
for this costliest 10% of patients was more than double that of the average patient ($218.33 
vs. $95.33 per session). 4 out of the 12 costliest patients had case-mix adjusters of less 
than 1.00. Calculated case-mix adjusters predicted only 26% of variance in costs of care 
in this group. In conclusion, the proposed clinical case-mix adjustment multiplier is a poor 
predictor of costs of outpatient hemodialysis care.
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Impact of Chineses Herb and NSAIDs on Malignancy Onset in Dialysis 
Patients – National Cohort in Taiwan  Ming-Yen Lin,1,2 Shang-Jyh Hwang,1,3 
Li-Tzong Chen,4 Hung-Chun Chen.1,3  1Division of Nephrology, Kaohsiung 
Medical University Hospital, Kaohsiung, Taiwan; 2Institute of Occupational 
Safety and Health, Kaohsiung Medical University, Kaohsiung, Taiwan; 3Faculty 
of Renal Care, Kaohsiung Medical University, Kaohsiung, Taiwan; 4Division 
of Gastroenterology, Kaohsiung Medical University Hospital, Kaohsiung, 
Taiwan.


Background and Objectives: Aristolochic Acid (AA) not only causes ESRD but also 
a carcinogen to urothelium. NSAIDs may deteriorate renal function, but COX-2 inhibitors 
have a protective effect on cancer development. Whether AA and NSAIDs associate with 
the development of malignancies in dialysis patients are studied.


Methods: A longitudinal study based on National Health Insurance recruited patients 
initiating dialysis in 1997-2004. Herb drugs containing AA (Mu-tong, Fang-ji, Mu-xiang, 
Ma-dou-ling, Xi-xin, Tian-xian-teng) and NSAIDs (propionic acid derivatives, anthranilic 
acids, acetic acid derivatives, COX-2 inhibitors, oxicam derivatives, salicylate) prescribed 
after dialysis initiation were collected. Subjects were traced until the development of 
malignancies or the end of 2004. The date of first record on dialysis and code of maliganacies 
(140-208 or 230-234, ICD-9) were taken, but exclued those of maligancies before first 
dialysis. Cox regression was used.


Results: The dialysis cohort contained 49,723 subjects, aged 59.8±14.5 years, and 
47.2% female, 6.4% patients had malignancies with tracing time was 3.8 years. After 
control for age, sex, dialysis year, and geographic area, Ma-dou-ling had increased risk of 
malignancies, whereas anthranilic acids, COX-2 inhibitors and propionic acid derivatives 
significantly reduced the risks of the development of all-malignancies.


Conclusion: Herbs containing AA are associated with the development of malignancies, 
but some kinds of NSAIDs reduce the risks of all-malignancies in dialysis patients.
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F-PO1481


Evolution of Systolic Blood Pressure in the First Year of Hemodialysis: A 
Comparison between Tassin, France, and Renal Research Institute (RRI), 
USA  M. Sipahioglu,1 C. Vo-Van,2 L. Usvyat,1 G. Jean,2 S. Thijssen,1 P. Kotanko,1 
C. Chazot,2 N. W. Levin.1  1Renal Research Institute, New York, NY; 2Centre de 
Rein Artificiel, Tassin, France.


Systolic blood pressure (SBP) is a major determinant of morbidity and mortality in 
hemodialysis (HD) patients. In the general population SBP is influenced by genetic and 
environmental factors, but in HD patients SBP may be related to treatment practices.


We studied temporal evolution of average weekly pre-HD SBP in 1st year of HD in 2 
cohorts of incident HD pts from US and France. US pts started HD between 1/1/2001 and 
8/31/2008, French pts between 1/1/2000 and 1/1/2009.Only pts who survived > 90 days 
from start of HD were included. Cohorts were compared by t test.


3,517 US pts (age 61±15 yrs [mean±SD], 58% males, 47% blacks, 43% whites, 51% 
diabetes) and 212 French pts (age 63±16 yrs, 63% males, 2% blacks, 96% whites, 30% 
diabetes) were studied. Temporal evolution of SBP differed significantly (Fig 1a). SBP was 
higher in US pts compared to Tassin pts at HD initiation (150.6 vs 143.3 mmHg, P<.0001) 
and at the end of 1st year (151 vs 131 mmHg, P<.0001). Treatment time in US pts was 
210±23 min, in Tassin 382±77 min (P<.0001). Dialysate sodium in US was 140±1.5 and in 
Tassin 138 mmol/L. Post-HD weight declined initially in both cohorts (Fig 1b).


This study reveals a sharp contrast in temporal evolution of SBP between incident US 
and Tassin HD pts. In Tassin pts SBP steadily declined during 1st year of HD, whereas US 
pts experienced a rise of SBP until week 12 followed by a plateau. We hypothesize that 
in addition to blood pressure management (drug prescription patterns, SBP targets, and 
dietary salt intake) lower dialysate sodium and therefore lower sodium gradient between 
dialysate and blood, and longer treatment time in Tassin contribute significantly to lower 
SBP by permitting reduction in body sodium content.
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Maintenance of Hepatitis B Antibody Response in Hemodialysis Patients  
Jay S. Hochman,1 Paul E. Ronksley,1 Brenda R. Hemmelgarn,1 Lee Err,2 Monica 
Beaulieu,2 Jennifer M. MacRae.1  1Nephrology, University of Calgary, Calgary, 
AB, Canada; 2Nephrology, University of British Columbia, Vancouver, BC, 
Canada.


Patients on hemodialysis (HD) are at increased risk for acquiring hepatitis B; thus 
hepatitis B vaccination is recommended for all susceptible chronic HD patients. Studies 
show that the response to vaccination is diminished among HD patients compared to 
pre-dialysis patients. The objective of this study is determine if hepatitis B immunity 
is maintained over time in patients immunized prior to initiating HD compared to those 
immunized during HD.


The study population consisted of 171 incident HD patients at St. Paul’s Hospital, 
Vancouver, BC between January 2004 and December 2007 with two or more serum Hepatitis 
B surface Antibodies (HBsAb) values recorded on the BC PROMIS database. Patients were 
followed till September 2008. Immunity was defined as HBsAb > 10 IU. Seronegative 
patients received vaccination at initiation of HD as per protocol.


Amongst the 120 patients with HBsAb titers < 10 IU at initiation of HD, 37 (30.8%) 
serconverted and 20 of these responders (54.1%) maintained immunity over the study period. 
In contrast, among the 51 patients with HBsAb titers >10 IU at initiation of HD, 36 (70.5%) 
maintained immunity over the study period. Logistic regression was performed to explore 
the predictors of maintenance of immunity amongst the patients who seroconvert prior to 


HD and found age (OR 0.94, CI 0.90,0.99; p = 0.016) to be the only significant predictor. 
We also examined predictors of seroconversion on HD (see table 1).
Predictors of Seroconversion During Hemodialysis
FACTOR SEROCONVERSION NO SEROCONVERSION P-VALUE
Mean Age (yrs) 58.6 65.5 0.030
Diabetes (%) 38.7 57.8 0.043
CVD (%) 51.3 59.0 0.433
Hgb (g/L) 97.7 98.1 0.921
Alubmin (g/L) 34.7 32.2 0.015


These findings suggest that the optimal strategy for Hepatitis B immunization is 
vaccination of chronic kidney disease patients early and prior to the initiation of HD 
whenever possible.
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Holiday Travel in Haemodialysis Patients Is Associated with Increased 
Infection, Loss of Vascular Access and Anaemia  Claire Edwards, Kathleen 
Lynch, Seema Singh, Damien Ashby, David Taube, Thomas Cairns, Adam 
McLean, Megan Griffith, Neill Duncan.  West London Renal and Transplant 
Centre, Imperial College Kidney and Transplant Institute, London, United 
Kingdom.


Travel in our haemodialysis patients is associated with some risk. The risk of Hepatitis 
C infection has been reported in the literature, but otherwise data is scant in order for 
patients to make an informed choice.


We prospectively collected data on outcomes following holiday travel from Apr 08 
- Mar 09, at 2 satellite units at our centre. 69 patients travelled, aged 63.6±12.9 yrs, of 
diverse ethnic background 28/69 South Asian, 30/69 Caucasian, 7/69 Black, 4 Other. 34 
had a long-term cuffed central venous catheters [CVC] 24 arteriovenous fistulae [AVF] 
and 2 arteriovenous graft [AVG]. 84 holidays were taken, 45 to Europe, 12 to Middle 
East, 17 to India, 4 to USA, 4 to Africa, and 2 to Pacific Rim. The incidence of travel of 
0.83/1000 patient months.


One patient died during travel. One patient had revison of his AVF whilst away 
necessitating a temporary CVC, one patient required ligation of an infected ulcerated 
AVF on return. The blood stream infection [BSI] rate for travellers with CVC was 0.25 
vs 0.99/1000access days in the 3 months pre and post travel [p<0.05]. The BSI rate for 
patients with AVF was 0 vs 0.91/1000access days in the same period [p<0.05]. In patients 
returning with BSI: 2 had travelled to India and 3 to the Middle East, one patient had 2 
organisms the remainder had 1, there were equal numbers of gram-positive and negative 
organisms. There were no viral Hepatitis or HIV seroconversions.


There was a significant decrease in mean Haemoglobin [Hb] from 12.3±0.9 to 
11.9±1.0g/dl [p<0.05]. A total of 14 units of blood were transfused <1week of return in 
7 patients. There were no significant changes in erythropoietin dose, C-reactive protein 
or Albumin.


We conclude holiday travel is associated with significantly increased infection rates, 
loss of vascular access and anaemia.
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Safety & Efficacy of Hemopurifier Treatment for HCV Positive Dialysis 
Patients  Vijay K. Kher,1 Puneet Sodhi,1 S. Pokhariyal,1 M. Singhal,1 Richard 
Tullis,2 Harold Handley,2 R. Paul Duffin.2  1Nephrology, Fortis Hospital, New 
Delhi, India; 2Aethlon Medical Inc., San Diego, CA.


Methods
An ERB approved safety and efficacy study of the use of Hemopurifier was undertaken 


in 10 HCV positive MHD patients not receiving IFN treatment. The trial consisted of 
1 week of control period (HD thrice a week for 4 hrs each), 1 to 2 weeks of treatment 
(Hemopurifier in series with hemodialyzer thrice a week for 4 hrs) and 1 week of follow 
up period (thrice a week HD 4 hrs each). A physical examination, hematology, clinical 
chemistry, and HCV quantitation using qRT-PCR were performed pre and post dialysis to 
monitor safety and efficacy. HCV capture inside the Hemopurifier cartridge was measured 
randomly in 5 cartridges. 1 patient underwent an additional 30 day Hemopurifier treatment 
(4 hr thrice a week for four weeks) to study the effect of prolonged treatment on safety 
and HCV viral load.


Results
Hemopurifier treatment resulted in an average net viral load reduction of 41% per 4 hrs 


treatment (2.11 x 107 iu/ml post treatment vs 3.58 x 107 iu/ml pretreatment). In 5 Extracted 
cartridges HCV capture averaged 8.9 x 108 copies/cartridge (30% of the initial viral burden 
of HCV). In the one week studies, an 85% viral load reduction was observed at the end 
of the last treatment. After one week of follow-up viral load remained 75% reduced while 
a sustained reduction of 8% was seen beyond the Hemopurifier treatment in the 30 day 
treated patient. Physical examination, hematological and chemical parameters monitored 
pre and post sessions did not reveal any significant changes relative to controls. 4 episodes 
of minor hemolysis in 2 patients were noticed related to the device. This was controlled by 
reduction of blood flow to 250 ml/min. One patient had severe nausea and shivering during 
one session. Eleven additional adverse events not related to the device were observed, 
primarily shivering and nausea. No GNA leaching was observed.


Conclusions
Hemopurifier treatment with HD was safe when performed at flow rates of 250 ml/min. 


Hemopurifier treatment results in ∼ 41% HCV Viral load reduction after 4 hr treatment and 
progressive HCV viral load reduction after longer duration of treatment.
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Seroconversion Rate to Positivity for Antibodies Against Core Antigen 
of Hepatitis B Virus (Anti-HBc) and Duration of Hemodialysis (HD) 
Treament  A. E. Grzegorzewska,1 D. Firlej,2 A. Swiderski,2 V. Leki.2  1Dpt. of 
Nephrology, University of Medical Sciences, Poznan; 2International Dialysis 
Center, Poland.


According to the cross-sectional studies, prevalence of anti-HBc is greater in longer 
dialyzed patients, but there is no prospective data indicating higher seroconversion rate to 
anti-HBc with longer HD vintage. In 21 HD centers (HBsAg prevalence 2.2, 0-5.9%) an 
incidence of anti-HBc was evaluated in 3 groups of anti-HBc(-) patients. Group I included 
patients who underwent 1st anti-HBc testing ±30 days from 1st HD session. Patients not 
fulfilling inclusion criterion for group I were included into group II or III when duration 
from 1st HD to their last anti-HBc testing was <3 yrs or >3 yrs, resp. Patients were tested 
for anti-HBc after every year from the previous determination. Only patients who finished 
at least 1 study year were included into analysis. HD duration at the 1st anti-HBc testing 
was 0.0±0.0, 1.1±0.8 and 5.9±3.2 yrs; the last testing was done after further 13.8±2.9, 
20.3±6.8 and 20.0±8.1 months in group I-III, resp. Seroconversion rate to anti-HBc(+) 
was 3.04, 3.99 and 7.42 episodes/100 pt-yrs in group I (n=143), II (n=178) and III (n=89), 
resp. This increasing tendency was not significant. In the entire group (n=410) there were 
28 seroconversions during 18.0±6.8 HD months. Data of all patients (age 60.4±14.9 yrs, 
HD duration 1.8±2.7 yrs, 189 women, anti-HCV(+) 14.5%, HCVRNA(+) 9.7%, full HBV 
vaccination 82.0%, anti-HBs >10 IU/L 72.2%, hepatitis history 1.6%, ALT 16.3±10.9, 
ASP 18.3±9.5, GGTP 39.4±35.0 IU/L) were used as independent variables predicting 
seroconversion to anti-HBc(+). Patients who converted to anti-HBc were longer on HD 
(2.7±3.1 vs 1.7±2.7 yrs, p=0.001), but the only variable predicting seroconversion was lack 
of anti-HBc vaccination (β -0.201, p=0.001). In fact, seroconverted patients underwent full 
vaccination in 42.9% of cases as compared to 79.2% in non-seroconverted group (p=0.000) 
and it resulted in anti-HBs >10 IU/L in 35.7% and 65.9% (p= 0.001), resp. In conclusion, 
serconversion rate to anti-HBc(+) is not related to duration of HD treatment, but lack of 
successful vaccination may be associated with longer HD vintage.
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Effect of Nutritional Support on Reactivation of Fatigue-Related Human 
Herpes Virus 6/7 Reactivation in Hemodialysis Patients: A Randomized 
Double-Blind Plasebo-Controlled Study  Sanae Fukuda,1 Hidenori Koyama,1 
Hisako Fujii,1 Yoshinobu Hirayama,1 Tsutomo Tabata,2 Mikio Okamura,3 
Tomoyuki Yamakawa,4 Shigeki Okada,8 Sumio Hirata,5 Kazuhiro Kondo,7 
Osami Kajimoto,1 Yasuyoshi Watanabe,1,6 Yoshiki Nisizawa.1  1Osaka City 
University; 2Inoue Hospital, Suita, Osaka, Japan; 3Ono Memorial Hospital; 
4Sirasagi Hospital; 5Kumamoto University; 6Riken; 7Tokyo Jikei Medical 
School; 8Okada Clinic.


Fatigue is associated with impaired activities in daily living in patients with end-stage 
renal diseases, the predictors of which remained poorly characterized. We examined human 
herpes virus 6 & 7 (HHV6/7) reactivation in saliva, a recently-developed quantitative 
biomarker for fatigue, in hemodialysis patients (HD), and explored whether nutritional 
support can be effective in suppressing the viral reactivation. 202 HD patients were randomly 
assigned to drink AMP01 test drink (carnitine 500mg, CoQ10 30mg, Zn 8mg, VB1 10mg, 
VB2 1.8mg, niacin 15mg, VB6 10mg, VB12 30µg, folate 0.5mg, VC 30mg) or placebo 
drink after each dialysis session for 12 weeks. The patients and attending physicians were 
masked to treatment assignment, and 172 patients finished the study. 64 patients (n=31 for 
test and n=33 for placebo) were excluded for the further analysis. HHV6/7 reactivation 
before and after the treatment was expressed as viral DNA copy numbers in saliva 
determined by polymerase chain reaction. At baseline, 88.5 % of the patients showed HHV7 
reactivation, which was markedly higher than the reference values in healthy subjects. In 
contrast, the reactivation of HHV6 exhibited only slightly higher than healthy subjects at 
the rest conditions. AMP01 treatment significantly suppressed HHV7 DNA copy numbers 
as compared with placebo. HHV6 DNA copies were not significantly affected.


Nutritional support could be beneficial for suppressing quantitatively measured fatigue 
biomarkers in HD patents. This may represent improvement of immunological function, 
which could result in improving activities of daily living in HD patients. (By a Grant 
from Asahi Kasei Kuraray Medical Cooperation and 21st Century COE Program Base to 
Overcome Fatigue supported by MEXT, Japan)
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Higher Death Risk for Swedish Females Compared to Males during the 
First Year of Dialysis  Karl G. Prütz,1 Bengt Rippe.2  1Dept of Nephrology and 
Transplantation, UMAS, Malmö, Sweden; 2Dept of Nephrology, USiL, Lund, 
Sweden.


Aim: We studied if there was any gender disparity in the survival of Swedish dialysis 
patients.


Methods: Data from the Swedish Renal Registry (SRR) for the years 1998-2007 were 
used. The cohort (N=9,716 with 3,406 females and 6,310 males) were all adults surviving 
more than 90 days, with HD or PD as primary therapy. Survival time was censored at 
transplantation. Kaplan-Meier (KM) estimation and Cox regression was applied. The 
Cox models included primary renal disease, risk factors at start, calendar year of start, 
age at start and gender. To avoid violation of the proportionality assumption of the Cox 


model, the 1 year survival was studied separately for the 1st to 5th year and aggregated the 
following years.


Results: 4,798 deaths occurred in 21,084 person years (PY). Hence the crude mortality 
rate was 22.8 (95% CI 22.1 to 23.4) per 100 PY. The KM survival curves up to 10 years 
showed no gender difference (logrank test P=0.74). However, at closer inspection, females 
seemed to have an increased death rate during the first year. When restricted to 1 year 
survival the KM analysis showed a trend towards a higher female death rate (logrank test 
P=0.08). This finding prompted separate yearly Cox analyses. The relative risk (RR) of 
death for females was 1.19 (P=0.0006, 95% CI 1.08 to 1.31) during the 1st year. During 
the following years the RRs were close to 1 and not significant.


Conclusion: Our study shows that Swedish females on dialysis in the period 1998-2007 
had a 19% higher death risk than males during the first year of treatment. Several factors 
might explain these results. Many studies show that it is more difficult to create AV-fistulas 
or grafts in females and that they are more exposed to catheters. This increases the death 
risk. It is known from our registry data that females have significantly more catheters in 
yearly cross-sectional studies since 2002. Incident females are even more likely to have 
catheters. SRR data also show that females receive a significantly smaller dialysis dose as 
Kt/V normalized to surface area and as hours per week on dialysis. Low dialysis dose may 
be more detrimental to a subgroup of women during the first year of treatment.
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Magnesium and Mortality Risk in Hemodialysis Patients  Eduardo K. Lacson, 
Weiling Wang, Michael Lazarus, Raymond Hakim.  Fresenius Medical Care, 
North America, Waltham, MA.


Introduction: Few studies have examines the relationship between serum magnesium 
(Mg) levels and outcomes in hemodialysis (HD) patients.


Methods: All chronic HD patients treated at Fresenius Medical Care North America 
facilities with at least one serum Mg result between 10/1-12/31, 2007 (baseline) and who 
survived into 1/1/08, were included. Case-mix (age, gender, race, diabetes mellitus, body 
surface area, and vintage) and vascular access were identified as of 1/1/08 and mortality 
was followed until 12/31/08. Cox models were constructed, including one with adjustment 
for case-mix and 5 quality indicators (QI) at baseline: albumin, hemoglobin, phosphorus, 
eKt/V, and vascular access.


Results: From110,271 patients as of 1/1/07, 27,544 (25%) had Mg drawn. Demographic 
characteristics were similar between patients with and without Mg results, with mean age 
of 61.8±14.8 years, 53.7% males, 48.6% white, 43.8% black and 7.5% other races, 53.6% 
with diabetes, body surface area of 1.84±0.28 and vintage of 3.5±3.6 years. Patients had 
44.1% fistulas, 24.3% grafts, and 30.9% catheters. The mean serum Mg was 1.85±0.31 
(normal: 1.3-2.1 mEq/L). Compared to Mg =1.6–1.89 mEq/L (mid-normal), the unadjusted 
hazard ratio (HR) decreases significantly beginning at Mg≥1.9, to as low as 0.68 for Mg 
>2.3 (p<0.0001), with case mix + QI adjusted HR=0.87 (p= 0.03) as shown below.


Conclusion: In this observational retrospective analysis, high normal and elevated 
serum Mg levels were associated with lower risk of mortality in prevalent HD patients. 
Cause and effect were not established. Further study is required to evaluate clinical 
implications of this finding.
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The Higher Serum Boron Levels Contribute to Decreases in Total and 
Cardiovascular Mortalities in Hemodialysis Patients  Yosuke Fujishima,1 
Tomoaki Fujioka,2 Kazuyoshi Itai,1 Masaki Ohsawa,1 Kiyomi Sakata.1  
1Hygiene and Preventive Medicine, Iwate Medical University, Morioka, Japan; 
2Department of Urology, Iwate Medical University, Morioka, Japan.


Serum boron (B) levels among hemodialysis (HD) patients (pts) were 6-fold higher than 
those in a general population. However, whether elevated serum boron levels contribute to 
increased mortality among HD pts has not been fully elucidated. This study examined the 
association between serum B levels and mortality in HD pts. A total of 1047 HD pts were 
enrolled. Pts were divided into quartile groups (Q1, Q2, Q3 and Q4 group) according to 
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their serum B levels. A number of deaths (total and cardiovascular (CVD) death) and crude 
mortality rates (/1000 patient-years) were estimated in each group. Multivariate-adjusted 
hazard ratios (HRs) and their 95% confidence intervals (CIs) for total and CVD mortality 
in three groups (Q2, Q3, and Q4) based on mortality in Q1 group were estimated after 
adjustment for risk factors (age, male gender, lipids profile, systolic blood pressure, smoking 
status and comorbidities (DM, stroke, myocardial infarction, malignant disease) using Cox’s 
regression model. Linear trend test was performed between serum B levels and mortality 
risks after adjusted for risk factors. Number of deaths, crude mortality rates and HRs (95% 
CIs) are shown in the table. Significant inverse associations between serum B levels and 
mortalities (total death and CVD death) were observed (trend p < 0.05). Elevated serum 
B levels contribute to decreased risks for all-cause mortality and cardiovascular mortality 
in hemodialysis patients.
Numbers of death (Crude mortality rates) and multivariate-adjusted hazard ratios (95%CI) by the 
groups.
quartile groups (n) Q1 (261) Q2 (279) Q3 (245) Q4 (262)
total death (mortality) 95 (95.3) 100 (92.2) 80 (81.1) 83 (78.0)
HR (95% CI) 1 0.77 (0.57-1.04) 0.73 (0.53-1.00) 0.72 (0.52-0.99)
CVD death (mortality) 46 (46.1) 47 (43.4) 39 (39.7) 39 (36.7)
HR (95% CI) 1 0.80 (0.52-1.22) 0.63 (0.40-0.99) 0.66 (0.42-1.05)
Mortality rates are expressed as /1000 patient-years
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Mathematical Model for the Simulation and Parametric Estimate of 
Intercompartmental Kinetics of the Free Light Chains (FLC) in Patients 
with Multiple Myeloma (MM) on High Cut-Off Dialysis  E. Mancini,2 S. 
Severi,1 S. Pasquali,2 E. Mambelli,2 F. Guarnieri,3 Antonio Santoro.2  1DEIS, 
Bologna University, Cesena, Italy; 2Nephrology and Dialysis Unit, Malpighi 
Hospital, Bologna, Italy; 3Hospal s.p.a., Bologna, Italy.


In MM, cast nephropathy due to the deposition in the distal tubules of the FLC, may 
lead to acute renal insufficiency. The FLC are mid-size molecules (25- 45 kD) present both 
in the serum and extra-vascular compartment whose removal is possible by plasmapheresis 
or high cut-off dialysis. However, it is not easy to identify the most effective treatment in 
that their compartmental kinetics is not well known.


We developed a bi-compartmental mathematical model, simulating removal by a high 
cut-off filter (HCO1100) and estimating the intervascular exchange coefficients (K12, K21), 
the rate of FLC production (Pt), metabolic elimination rate (Kre), apparent distribution 
volumes (V1, V2). Parameters estimate are obtained by the generalized least squares 
method whose cost function was the difference between the model calculated serum FLC 
and experimental data.


Five patients were studied in a hemodialysis (HD) and a hemodiafiltration (HDF) study 
session, with HCO1100; blood, dialysate and infusion flow rates: 200, 500 ml/min and ≤2 
L/h respectively; HD and interHD time: 8 and 40 hours. The blood and dialysate samples 
for the FLC measurements were drawn at 0, 30, 60, 120, 240, 480 and 540 min.


The mean error between the experimental and simulated data was about 10%.
HD HDF Total


K12 [/min] 8.1E-3±1.3E-2 2.2E-3±7.8E-4 5.1E-3±9.0E-3
K21 [/min] 4.2E-2±6.7E-2 5.5E-3±1.1E-3 2.4E-2±4.7E-3
V1 [L] 2.6±0.5 2.9±0.8 2.8±0.6
V2 [L] 14.7±0.8 21.6±4.4 18.1±4.7
Kpre [/min] 6.6E-4±5.6E-4 2.7E-4±3.8E-5 4.7E-4±4.2E-4
Pt [Kg/min] 1.797E-5±7.84E-6 6.03E-6±5.37 1.2E-5±8.9E-6


The intervascular exchange rates seem to be asymmetric, thus suggesting not only 
a diffusive transport. The asymmetry between HD and HDF suggests a dependence on 
other factors (pH, sodium, potassium?), not investigated here. Modelling seems suitable 
for the study of the FLC removal kinetics and, once tuned, could be useful for optimising 
the individual treatment schedules.
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Estimating Mortality in Dialysis Patients Following Hurricane Katrina  
Nancy G. Kutner,1 Paul Muntner,2 Yijian Huang,1 Rebecca Zhang,1 Andrew J. 
Cohen,3 Amanda H. Anderson,4 Paul W. Eggers.5  1USRDS Rehabilitation/QOL 
Special Studies Ctr; 2Mt. Sinai School of Medicine; 3Brown University-Alpert 
Medical Sch; 4University of Pennsylvania; 5NIH.


Identifying “excess” mortality is challenging in dialysis patients impacted by a 
disaster such as Hurricane Katrina, which made landfall along the U.S. Gulf Coast 29 
August 2005. Monthly mortality rates provide limited information. We conducted a cohort 
study of patients who started dialysis between 1 January 2003 and 29 August 2005 and 
received treatment at 94 Katrina-affected clinics, 40 of which were located in the greater 
New Orleans metropolitan area. Patient survival, regardless of patient location following 
the storm, was followed through 28 February 2006. In Cox proportional hazards models, 
adjusting for multiple covariates, Hurricane Katrina (time-varying indicator) was not 
significantly associated with mortality risk for patients from the Gulf Coast Katrina-affected 
area (HR 0.98; 95% CI, 0.86-1.11) or those from the subset of New Orleans clinics (HR 
0.90; 95% CI, 0.74-1.09). Subgroup analyses indicated no significantly increased mortality 
risk by patients’ race, income status, or dialysis modality. Sensitivity analyses indicated 
no significantly increased mortality risk for patients from clinics closed for 10 days or 
longer, for patients in their first 90 days of dialysis, or for patients who had not evacuated 
from the affected areas. Patients remaining in the New Orleans area may have been more 
vulnerable due to older age and medical comorbidities; the change in their mortality risk 


in the month following the storm was not statistically significant, however (HR 1.15; 95% 
CI, 0.78-1.68). At the same time, disaster-related education for patients must be ongoing, 
and each disaster may present a different set of circumstances and challenges that will 
require unanticipated response efforts.
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Association of Social Support with Dialysis Patient Outcomes Differs by 
Modality  L. Plantinga,1 N. Fink,2 F. Finkelstein,3 N. Hebah,4 N. Powe,1 B. 
Jaar.2  1University of California, San Francisco, CA; 2Johns Hopkins University, 
Baltimore, MD; 3Yale University, New Haven, CT; 4Dialysis Clinic, Inc., 
Nashville, TN.


Whether improved outcomes in peritoneal dialysis (PD) v. hemodialysis (HD) are 
due in part to differential social support has not been well-described. In an incident cohort 
of 949 dialysis patients from 77 U.S. clinics (enrolled 10/95-6/98), we examined social 
support scores [high (≥median) v. low (<median)] in emotional, tangible, affectionate, and 
interaction domains. Outcomes included 1-yr patient satisfaction and quality of life (QOL); 
dialysis modality switching; and hospitalizations, cardiovascular events, and mortality 
(through 12/04). Associations were examined using modality-stratified multivariable 
logistic, Poisson, and Cox proportional hazards models. We found that social support scores 
in this population were higher in PD v. HD patients (emotional, 86.1 v. 80.6; tangible, 93.8 
v. 87.5; affectionate, 100.0 v. 91.7; interaction, 83.3 v. 75.0; P<0.05). Those with high 
scores were more likely to be female, white, and married, to have fewer comorbidities, 
and to have greater baseline satisfaction and QOL. After adjustment, higher social support 
predicted greater 1-yr satisfaction and QOL in HD patients only [eg, high tangible support, 
OR=2.00 (95% CI, 1.18-3.38) and 0.32 (0.06-1.89) for recommendation of center among 
HD and PD patients, respectively; Pint=0.044]. PD patients with higher tangible support 
were less likely to be hospitalized (IRR=0.76, 95% CI, 0.58-1.00); similar HD patients 
were not (IRR=0.96, 95% CI, 0.83-1.10; Pint=0.018). Although marginally significant, 
HD patients (RH=1.44, 95% CI 0.59-3.55) appeared more likely and PD patients less 
likely (RH=0.85, 95% CI 0.49-1.46; Pint=0.075) to switch modality if they had greater 
social interaction. Cardiovascular events and mortality did not differ by social support in 
these patients, regardless of modality. Assessment of social support is important in terms 
of greater satisfaction and QOL for HD patients and fewer hospitalizations and modality 
switches for PD patients. Whether interventions to improve social support can improve 
these outcomes needs to be determined.
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Characteristics of Pre-ESRD Care and Early Mortality among Incident 
ESRD Patients with Sickle Cell Disease (SCD)  Ann C. McClellan,1 Antonio 
Guasch,2 David Gilbertson,3 William M. McClellan,2 Roshni Kulkarni.1  1Centers 
for Disease Control and Prevention, Atlanta, GA; 2Emory University, Atlanta, 
GA; 3USRDS, Minneapolis, MN.


End stage renal disease (ESRD) is a known complication of sickle cell disease. 
However, little is known about the pre-ESRD care of patients with sickle cell disease and 
the early survival of patients following onset of renal replacement therapy. METHODS: We 
studied incident patients with ESRD attributed to sickle cell disease (SCD-ESRD) starting 
hemodialysis between June 1, 2005 and May 31, 2006 in ESRD Networks 5, 6, 8, 11 and 13. 
Our main outcomes were patterns of pre-ESRD nephrology care as reported by attending 
physicians and subsequent mortality. Analyses were restricted to adult African-Americans. 
RESULTS: Among 12,837 ESRD incident African American patients, 45 (0.35%) had a 
diagnosis of SCD-ESRD. Among individuals with SCD-ESRD 58% were male; mean age 
(SD) was 43.5 (11.9) years, a decade younger than non-SCD-ESRD patients. Age- and 
gender-adjusted prevalence [OR (95% CI)] of heart failure [1.74, (0.92, 3.28)] and stroke 
[2.13, (0.95, 4.77)] were more common among individuals with SCD-ESRD while reporting 
no health insurance was 89% less likely than others [0.11, (0.02, 0.80)]. Nephrology care 
within the 6 months or more prior to entering dialysis (40% compared to 55.3%) and an 
incident arteriovenous fistula (6.7% compared to 11.0%) were less common among patients 
with SCD-ESRD but the differences were not statistically significant (p>0.05). During 
the first year of dialysis, 40% of sickle cell patients died, age- and gender adjusted HR 
(95% CI)= [3.31, (2.06, 5.30)]. CONCLUSIONS: Despite substantially greater insurance 
coverage, incident SCD-ESRD patients may be less likely to receive recommended care 
prior to dialysis and are more likely to die during their first year on dialysis.
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Reducing the Catheter Rate: Results from the DaVita/SCAN Health Plan 
Medicare Demonstration Project  Xuezhe (Steven) Wang, Allen R. Nissenson, 
John A. Robertson.  DaVita, Inc., Lakewood, CO.


Introduction DaVita’s subsidiary, VillageHealth, was selected by the Centers for 
Medicare and Medicaid Services (CMS) to participate in a 4-year demonstration project to 
improve healthcare delivery and access for ESRD patients. The demo project is structured 
as a Medicare Advantage Special Needs Plan (SNP) and works with healthcare providers 
to coordinate patient care and provide solutions to improve patient outcomes and lower 
healthcare costs. VillageHealth provides field-based disease management services to all 
Medicare beneficiaries enrolled in the project, and its health plan partner, SCAN Health 
Plan, administers the SNP.
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Methods We hypothesized that disease management services, delivered via 
VillageHealth, will yield a statistically significant decrease in catheter rates and an associated 
comparable reduction in hospital admissions (AHRQ category “complications of devices”). 
We compared pre/post-catheter and hospital admission rates from April 2006 to June 2008. 
Hospitalization rates were compared in cohorts of patients with catheters at the beginning of 
the study. Dialysis patients in parts of Riverside and San Bernardino counties in California 
were eligible to participate. Comparative statistics were performed.


Results In the pre/post study, catheter rate showed a statistically significant decrease 
(p = 0.080; Confidence Interval = 0.9) and hospital admissions decreased from a baseline 
(Q206) of 247 Admits/1000 to 177 Admits/1000 in the last quarter (Q208) of the study. The 
admit rate and catheter rate had a correlation coefficient of 0.67705 in the cohort analysis. 
The regression coefficient was 676.307 for the linear model between admit rate and catheter 
rate which is statistically significant at the 95% confidence interval (p=0.045).


Conclusions The disease management services reduced catheter rates which resulted 
in fewer hospital admissions from device-related complications. Coordinating patient care 
in this manner improves patient outcomes and reduces health care costs through reduced 
catheter rates and fewer hospital stays.


This is a VillageHealth analysis, not an official CMS analysis. CMS is conducting an 
independent evaluation of the demonstration.
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In-Center Nocturnal Hemodialysis Patients Show Improved Protein and 
Phosphorus Status  Deborah A. Benner,1 Robert Provenzano,2 Karen Spach,3 
Allen R. Nissenson.2  1DaVita National Nutrition, Inc., Irvine, CA; 2Office of the 
Chief Medical Officer, DaVita, Inc., Lakewood, CO; 3DaVita Clinical Research, 
Minneapolis, MN.


Introduction: Providing adequate protein without precipitating hyperphosphatemia 
poses a major and ongoing challenge for managing nutrition in chronic hemodialysis 
patients.


Methods: To evaluate the effect of in-center nocturnal hemodialysis (NHD) on nutrition 
and hyperphosphatemia, we compared patients undergoing NDH to those undergoing 
in-center conventional hemodialysis (ICHD) using a cross-sectional design and patient 
laboratory values from a single time point.


Results: There were 638 patients in the NHD group and 90,267 in the ICHD group. 
Serum albumin levels were significantly higher in NHD patients compared to ICHD 
patients (3.93 ± 0.02 vs. 3.84 ± 0.01 g/dl respectively, p<0.05) and a significantly higher 
percent of NHD patients achieved albumin levels of ≥ 3.5 g/dl (91 ± 14%) vs. ICHD (82 
± 1%, p<0.05). Significantly more NHD patients achieved adequate serum PO4 (≤ 5.5 mg/
dl) (65 ± 8%) compared to ICHD (63 ± 1%, p<0.05) while serum calcium levels did not 
differ significantly between the two populations.


Conclusions: Our findings in a large population of patients are consistent with 
the hypothesis that NHD, unlike ICHD, permits adequate protein intake without 
exacerbating hyperphosphatemia. Given the known relationship between malnutrition, 
hyperphosphatemia and mortality, our results lend support to prospective clinical trials to 
assess whether NHD affords direct survival benefits to patients.
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Comparison of Patient Mortality among the Leading Four Dialysis 
Modalities  Allen R. Nissenson,1 Robert Provenzano,1 Mary Showers,2 Ronald 
Levine.2  1Office of the Chief Medical Officer, DaVita, Inc., Lakewood, CO; 
2DaVita, Inc., Lakewood, CO.


Introduction
Mortality of patients with end-stage renal disease on conventional in-center 


hemodialysis (ICHD) remains high. We hypothesized that use of dialysis modalities with 
longer and/or more frequent sessions might increase patient survival. We conducted a 
retrospective comparison of mortality among patients receiving 1 of 4 dialysis modalities 
at a major dialysis provider.


Methods
We compared mortality and risk-based mortality rates during December 2008 across 


4 treatment groups: ICHD, short daily hemodialysis (SDHD), nocturnal hemodialysis 
(NHD), and peritoneal dialysis (PD). Mortality rates were adjusted for patient age, 
gender, race, vintage, and diabetes; risk-based mortality rates were adjusted for patient 
age, gender, and race.


Results
On average, ICHD patients received 10.4 hours of dialysis/week (3 sessions), SDHD 


patients received 13.5 hours/week (5 sessions), and NHD patients received 19.8 hours/
week (3 sessions). The mean death rate per patient per month was lower in the SDHD 
(0.008±0.001; N=1,455), NHD (0.005±0.004; N=767), and PD (0.008±0.003; N=9,156) 
groups than in the ICHD group (0.011±0.0005; N=100,147; P≤0.05 for PD). Significance 
for NHD and SDHD was limited by small sample size. The mean deaths per 1,000 patient-
years at risk (PYAR) were also lower in the SDHD (113; N=14,657), NHD (101; N=6,707) 
and PD (110; N=109,571) groups than in the ICHD group (135; N=1,175,767).


Conclusion
Increasing the duration and/or frequency of dialysis sessions (and, hence, total weekly 


runtime) has a beneficial effect on patient survival in the case of PD. SDHD and NHD 
appear to trend toward a positive impact on mortality, but larger sample sizes will be 
required for statistical confirmation.
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Survival of Patients Using Nocturnal and Short Daily Hemodialysis 
Compared to Propensity-Matched Controls from the USRDS Database  
Nancy G. Kutner,1 Kirsten L. Johansen,1,2 Rebecca Zhang,1 Yijian Huang,1 Shu-
Cheng Chen,3 Christopher R. Blagg,4 Alex Goldfarb-Rumyantzev,5 Christopher 
D. Hoy,6 Robert S. Lockridge,7 Brent W. Miller,8 Paul W. Eggers.9  1USRDS 
Rehabilitation/QOL Special Studies Ctr; 2San Francisco VAMC; 3USRDS 
Coordinating Ctr; 4Northwest Kidney Ctrs; 5Harvard Medical Sch; 6Rubin 
Dialysis Ctr; 7Lynchburg Nephrology Dialysis, Inc; 8Washington Univ Sch of 
Medicine, ; 9NIH.


Little is known about survival outcomes among frequent hemodialysis (HD) users 
compared to thrice-weekly conventional HD patients who have similar characteristics and 
medical histories. We conducted a cohort study of frequent HD users and propensity score 
(PS)-matched controls. Collaborating clinicians identified 94 patients in their programs who 
used nocturnal HD (NHD) and 43 patients who used short daily HD (SDHD) for 5-6 days/
week. Ten PS-matched control patients for each NHD and SDHD patient were identified 
from the United States Renal Data System database. Matching criteria included age; 
gender; race; Medicaid coverage as an indicator of income status; number of cardiovascular 
conditions; BMI; diabetic ESRD; dialysis vintage and all-cause, cardiovascular, and 
vascular access hospital admissions and days/person-year. Primary outcomes were risk 
for all-cause mortality and risk for the composite outcome of mortality or major morbid 
event (AMI or stroke), investigated in Cox proportional hazards models. Risks for all-cause, 
cardiovascular-related, infection-related, and vascular access-related hospital admissions 
were also explored. NHD was associated with reduced mortality risk (HR 0.36; 95% CI, 
0.22-0.61; P = 0.0001) and with reduced risk for mortality or major morbid event (HR 0.56; 
95% CI, 0.35-0.89; P = 0.01) compared to controls. There was a reduced but statistically 
non-significant risk of death for patients using SDHD compared to controls (HR 0.65; 95% 
CI, 0.32-1.32; P = 0.23). All-cause and specific hospitalizations did not differ significantly 
between NHD and SDHD patients when compared with matched controls. This study 
provides evidence that NHD may improve patient survival.
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Mortality and Hospitalization on Thrice Weekly In-Center Nocturnal 
Hemodialysis  Eduardo K. Lacson, Weiling Wang, Keith Lester, Norma 
Ofsthun, Michael Lazarus, Raymond Hakim.  Fresenius Medical Care, North 
America, Waltham, MA.


Introduction: Recent studies suggest that switching to in-center nocturnal hemodialysis 
(INHD) from conventional hemodialysis (CHD) improves intermediate outcomes. We 
evaluated mortality and hospitalization risks associated with INHD.


Methods: All 655 participants in INHD from 56 Fresenius Medical Care North 
America facilities as of 1/1/07 were compared to15,334 CHD patients from 244 facilities 
that did not offer the program, within the same geographic areas. Dialysis modality, age, 
gender, race, diabetes mellitus, vintage, BSA, and vascular access were recorded as of 
1/1/07. Death and hospitalization were followed for one year. Cox models were used to 
compare outcomes.


Results: INHD patients were younger (51.2 vs. 62.4 years old), predominantly male 
(69.2% vs. 52.9%), black (52.4% vs. 44.6), on dialysis longer (vintage of 4.9 vs. 3.6 
years), less likely to be diabetic (42.3% vs. 51.3%) and had fewer hemodialysis catheters 
(25.5% vs. 32.7%), all p<0.0001. The unadjusted hazard ratio (HR) for INHD was 0.59 
for mortality and 0.76 for hospitalization relative to CHD (both p<0.0001). Mortality 
HR=0.90 but was no longer significant after adjustment for case-mix (and access type), 
whereas lower hospitalization risk remained significant with HR=0.88 (p=0.02). INHD 
patients had fewer normalized hospital days than CHD patients at 9.6 vs. 13.5 hospital 
days per patient-year (p<0.0001).


Conclusion: In a multi-center prevalent cohort, INHD was associated with a lower 
1-year risk for mortality and hospitalization, the latter significant after adjustment for 
case-mix. Prospective studies are needed to confirm our results.


Disclosure of Financial Relationships: employer: FMCNA.


F-PO1499


Does Allograft Failure Confer Higher Risk of Infection in Pediatric Patients 
on Peritoneal Dialysis? A NAPRTCS Study  Ashton Chen,1 Doug Schaubel,1 
Karen Martz,2 David B. Kershaw,1 John Magee,1 Panduranga S. Rao.1  1University 
of Michigan, Ann Arbor, MI; 2EMMES Corporation, Rockville, MD.


BACKGROUND: Adult studies suggest that infection-related morbidity is more 
frequent in peritoneal dialysis (PD) patients after allograft failure, compared to transplant 
naïve patients on dialysis. The risk of infectious complications after allograft failure has 
not been studied in the pediatric population. METHODS: Using the North American 
Renal Transplant Cooperative Study (NAPRTCS) database, patients ≥2 years of age 
who initiated peritoneal dialysis between January 1, 1992 and December 31, 2007, were 
identified (N=2,829). The patients were subdivided based on history of a previous failed 
allograft; 455 patients had a failed allograft and 2,384 were transplant naïve. Time to first 
peritonitis was compared between the transplant naïve and allograft failure groups based 
on Kaplan-Meier estimates. RESULTS: Time to first peritonitis was shorter for patients 
with a failed allograft on PD (log rank p=0.0231).
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CONCLUSIONS: In pediatric patients with a failed allograft, time to first peritonitis 
after PD initiation is shorter compared to transplant naïve patients. This finding is similar 
to reports in the adult peritoneal dialysis population.
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Comparison in Mortalities between Patients with Peritoneal Dialysis 
and Patients with Hemodialysis in Taiwan  Yu-Kang Chang,1,2 Chih-Cheng 
Hsu,1 Shang-Jyh Hwang,3 Fung-Chang Sung.2  1Institute of Population Health 
Sciences, National Health Research Institutes, Chunan, Taiwan; 2College 
of Public Health, China Medical University, Taichung, Taiwan; 3Division of 
Nephrology, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan.


Background and objectives
There are considerable geographic variations in treatment effectiveness between 


hemodialysis (HD) and peritoneal dialysis (PD) for the end-stage renal disease (ESRD) 
patients. This population based study compared the prognosis between PD and HD patients 
using universal health insurance claims data of Taiwan, which has the highest incidence 
of ESRD in the world.


Methods
Study subjects were ESRD patients identified from the National Health Insurance 


Claims Data Files from 1997 to 2005. A total of incident 56,288 HD patients and 4,081 
PD patients were included in this study. Follow-up analyses were performed to compare 
these two groups of patients including risk factors associated with the mortality from the 
disease.


Results
The incidence of ESRD increased annually in Taiwan from 1997 to 2005. After 


controlling for sex, age began dialysis, Charlson’s comorbility score and viral hepatitis, the 
Cox proportional hazard regression analysis showed that the PD group had a higher risk of 
mortality (hazard ratio (HR)=1.22). For those with co-morbidity of diabetes, hypertension 
and cardiovascular disease, the HR increased to 1.68.
[table1] Risk factors contributing to mortality in PD patients compared with HD patients
 Non-DM HP DM or HP DM+HP DM+HP+CVD
 HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI)
PD v.s. HD 1.22(1.07∼1.39)* 1.32(1.20∼1.45)* 1.59(1.47∼1.72)* 1.68(1.51∼1.86)*
Sex(M/F) 1.44(1.35∼1.53)* 1.33(1.27∼1.39)* 1.04(1.01∼1.09)* 1.03(0.97∼1.09)
Age 1.05(1.05∼1.06)* 1.06(1.05∼1.06)* 1.03(1.03∼1.04)* 1.04(1.03∼1.04)*
M/F, males/females; CI, confidence interval; DM, diabetes; HP, hypertension; CVD, cardiovascular 
disease. *Significant at 0.05 level. 


Conclusion
End-stage renal disease patients receiving peritoneal dialysis are at higher risk of 


mortality than those receiving hemodialysis. Co-morbidity increases further the risk of 
mortality.
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Lower Ultrafiltration: An Independent Risk Marker for Death among PD 
Patients (pts)  G. Moretta, Abdul Rashid Qureshi, J. De Arteaga, L. Sola, C. 
Lara, N. Marchettta, L. Gadola, E. Ducasse, O. Noboa, H. Viñuela, R. Ayala 
Ferrari, W. Espeche, A. J. Locatelli, Jose C. Divino-Filho.  Rio de La Plata 
Study Group, Buenos Aires, Uruguay, Argentina.


Objective: Peritoneal dialysis, as a continuous technique is very suitable for 
achieving an optimal state of hydration, without fluctuations and thereby leading to greater 
hemodynamic stability. Volume-dependent hypertension is often observed in dialysis pts 
contributing to a worsened cardiovascular status in these pts.


Methods: We performed a prospective observational study examining the relationship 
between ultrafiltration (UF) and mortality risk in a well-characterized cohort of 337 PD pts 
(43% men, median age 48 [37-59] years, with a mean follow-up period of 24 (5-24 months). 
Blood samples were taken for biochemical data. Univariate correlation, multivariate logistic 
regression test and survival analysis were performed.


Results: Pts with lower UF were older, female, had high comorbidity, low plasma 
phosphate levels and calcium/phosphate product values. There was significant association 
between UF and residual renal function (RRF) (rho=-0.18, p<0.001) but UF was not 
associated with the PET status. A multinomial logistic regression model low UF was 
associated with age> 65 years (2.5 (1.3-5.0)), low RRF <2.2 (1.8 (1.2-2.9)) and high Davies 
comorbidity score (2.7 (1.3-5.7)). Patients with lower UF had a crude hazard ratio (HR) 
of 3.9 (1.8-8.2). These pts remained at higher risk of death (HR 3.3 (1.56-7.1)) even after 
adjustment for age and gender.


Conclusions: The results suggest that lower UF may play an important role as an 
independent risk marker for death among PD pts. This observation indicates that more 
clinical attention in order to prevent UF failure and to achieve an adequate UF in all PD pts 
should be aimed at, especially those with more comorbidity, lower RRF and older.
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Factors Predicting Mortality within 30 Days after Peritoneal Dialysis 
Associated Peritonitis  Tao-Min Huang,1 Fan-Chi Chang,2 Jenq-Wen Huang,2 
Kuan-Yu Hung.2  1Department of Internal Medicine, Yun-Lin Branch of National 
Taiwan University Hospital, Dou-Liou, Taiwan; 2Department of Internal 
Medicine, National Taiwan University Hospital and College of Medicine, 
Taipei, Taiwan.


Objective: Predictors of mortality within 30 days after single episode of PD-associated 
peritonitis have not been examined in literature. This study aims to identify modifiable risk 
factors predicting this devastating outcome.


Material and Methods: We retrospectively analyzed all PD-associated peritonitis 
episodes in a tertiary hospital in 7-year-span (from 2002 to 2008). Patient demographic 
characteristics were recorded, including age, gender, primary diagnosis for end stage renal 
disease (ESRD), and dialysis vintage. Microbiology data of each peritonitis episodes were 
collected. Biochemical profiles, including serum albumin, calcium, phosphate, intact-PTH, 
hemoglobin concentration and dialysate white blood cell counts, were also collected. Primary 
end-point was all cause mortality 30 days within onset of peritonitis. Univariate analysis 
was done with independent t test or Chi-Square test as needed. Parameters with p-value less 
than 0.20 were put into stepwise logistic regression for multivariate analysis.


Result: 573 patients underwent PD during study period and total 314 episodes of 
peritonitis occurred in 183 patients. 74 (40.44%) of them were male. 48 (26.23%) of them 
are diabetic on entry of PD. The frequency of PD-associated peritonitis is 291 in 506959 
treatment days (i.e. one episode every 58.07 patient-month, after excluding relapsing 
peritonitis). Mortality within 30 days was recorded in 28 episodes of peritonitis (8.92%). 
Stepwise logistic regression analysis disclosed factors determining mortality includes: 
age (O.R.: 1.063, p=0.0019), serum albumin (O.R.:0.075, p<0.0001), Calcium-phosphate 
product (O.R.: 1.053, p=0.0004), positive blood culture (O.R.: 32.223, p<0.0001) and 
mixed flora from dialysate culture (O.R.: 6.908, p=0.0044).


Conclusion: High calcium-phosphate product (CPP) is an independent predictor for 
mortality after PD-associated peritonitis. Among the others were positive blood culture, 
older age, hypoalbuminemia and mixed flora from dialysate culture.
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Achievement of Albumin Targets in Pediatric Dialysis Patients by 
Underlying Diagnosis, Gender and Race  Rachel M. Lestz, Barbara A. Fivush, 
Susan L. Furth.  Johns Hopkins Hospital.


Serum albumin is an important marker of nutrition and inflammation. For children with 
ESRD, nutrition is often compromised. Additionally, underlying diseases and ESRD itself 
may also result in significant inflammation. Achieving albumin targets (levels >3.5 (BCG) 
/3.2 (BCP) g/dL), has been associated with increased survival and decreased hospitalization. 
We explored whether underlying cause of ESRD, age, gender and race are independently 
associated with failure to achieve target albumin levels in children. We conducted a cross 
sectional study of all children less than 18 yrs receiving HD and PD in the US during Oct-
Dec 2004 (n=1286). Data were obtained by CMS ESRD CPM Project.
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In multivariable logistic regression, we assessed the effect of primary diagnosis,age, 
gender, and race using the ICD-9 codes grouped into categories of urologic, SLE, FSGS, 
and other, after controlling for dialysis adequacy, dialysis modality, time on dialysis, 
ferritin level as a marker of inflammation (ferritin level>800 vs <800), gender and race on 
achievement of target albumin levels.


Overall, the 1286 pts were 56% male, 29% black, 32% urologic, 4% SLE, 15% FSGS 
and 49% other cause of ESRD. Compared to pts with urologic disease, those with SLE 
were 81% female had 74%(95% CI 0.13-0.51, p-value <.001) lower odds of meeting alb 
targets. Pts with FSGS were 57% male had 44% (95% CI 0.37-0.85, p-value .01) lower odds 
of meeting albumin targets. Even after adjustment, males had a 1.32 higher odds (95% CI 
1.00-1.75 p value 0.05) of meeting alb targets than their female peers. Racial differences 
among the pt groups did not achieve statistical signficance.


We conclude that underlying diagnosis and also female gender are independently 
associated with failure to achieve alb targets. Explanations for lower rates of achieving 
alb targets may include societal tolerance towards females not meeting growth targets, or 
higher rates of underlying inflammatory processes in females.
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Long Term Nutritional Outcomes in Patients with Encapsulating Peritoneal 
Sclerosis (EPS)  Nevine El-Sherbini,1 Claire Ahmad,1 Duncan Neill,2 Edwina 
A. Brown.2  1Department of Nutrition and Dietetics, Hammersmith Hospital, 
London, United Kingdom; 2Imperial College Kidney and Transplant Institute, 
Hammersmith Hospital, London, United Kingdom.


There are no prospective long-term studies of nutritional status in patients with 
EPS. In Dec 2006, we started a policy of active nutritional support including long-term 
parenteral nutrition (PN) as needed; specific EPS-related surgery was not used. We have 
prospectively collected data on weight, handgrip strength (HGS), albumin, C-reactive 
protein (CRP), 7-point subjective global assessment score (SGA), symptoms and nutritional 
intervention.


17 prevalent patients were identified at study start: mean age 54.4 yrs; 9 transplanted, 
8 haemodialysis (HD); mean duration of EPS 19.7 (0.5-85.3) mths; follow-up 24 mths. 
17 patients developed EPS after study start: mean age 59.5 yrs; 6 transplanted, 10 HD, 1 
PD; mean follow-up 12.2 (range 0-24) mths. 5 patients died in each group. Nutrition and 
symptom data are shown in table 1.
Nutrition and Symptom Data


Prevalent patients Incident patients
Baseline Current Baseline Current
(n=14*) (n=12) (n=16*) (n=12)


Weight (kg) 60.3 60.8 61.2 59.8
HGS (kg) 19.2 19.5 15.5 15.6
Albumin (g/dl) 32.5 35.9 25.4 30.8
CRP (mg/l) 33.0 19.4 77.7 64.1
Symptom score (0-5) 2.4 1.3 2.1 1.3
SGA ≤ 5† 7 1 13 6
Parenteral Nutrition 4 2 7 5
Oral supplements 8 4 15 7
*missing data for 1 incident and 3 prevalent patients, † risk of malnutrition


Not surprisingly, prevalent patients, as survivors, are fitter than incident ones. Mean 
handgrip strength, albumin, SGA and symptom score improved in both groups with regular 
dietetic input. New patients required more aggressive nutrition support to achieve this. Half 
the surviving incident patients remain at risk of mild to moderate malnutrition which may 
be explained by a more recent diagnosis, more severe presentation and inadequate time to 
see effects of nutritional intervention.


Active dietetic management enables patients with EPS to achieve long-term survival 
with good nutritional outcomes. Those remaining dependent on intensive nutrition support 
may improve with further follow-up; surgery will also be safer with their improved 
nutritional status.
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Risk Factors Associated with Increased Incidence of Encapsulating 
Peritoneal Sclerosis in a Controlled Multicenter Study  Michiel G. H. Betjes,4 
Denise R. Sampimon,2 Hester F. Lingsma,3 Marjen W. Fieren,4 Robert Zietse,4 
Willem Weimar,4 Mario E. Korte.1  1Department of Internal Medicine, Albert 
Schweitzer Hospital, Dordrecht, Netherlands; 2Department of Nephrology, 
Academic Medical Centre, Amsterdam, Netherlands; 3Department of Public 
Health, Erasmus Medical Centre, Rotterdam, Netherlands; 4Department of 
Nephrology, Erasmus Medical Centre, Rotterdam, Netherlands.


Background. Encapsulating peritoneal sclerosis (EPS) is a serious complication of 
peritoneal dialysis (PD), with a possible increased incidence.


Methods. This multicenter case controlled study investigated the incidence of EPS 
and associations of PD duration, age, dialysis fluids and kidney transplantation with EPS 
in the Netherlands.


Results. From January 1st 1996 until July 1st 2007 63 cases of EPS occurred. From 
January 1st 1996 until January 1st 2007, the overall incidence was 2.7%. EPS incidence 
increased until 2005, despite a stable PD population. EPS patients were significantly 
younger at start of PD, compared with 126 control cases (34.7 ± 15.4 vs. 51.5 ± 14.7 years, 
p<0.0001). The cumulative period on PD was significantly greater in the EPS group than 
the control group (78.7 ± 37.8 vs. 32.8 ± 24 months, p<0.0001). The cumulative period 
on icodextrin was longer in EPS patients (32.7 ± 23.3 vs. 18.1 ± 15.7 months, p=0.006). 


More EPS patients had kidney transplantations compared with the controls (47 vs. 59, 
p<0.0001). The univariate hazard risk of time since last transplantation for development 
of EPS increased in the year after transplantation from 1.75% to 7.5%. In multivariate 
regression analysis cumulative PD time, age at start PD, transplantation, time after last 
transplantation until EPS or end of study, calendar time, time on icodextrin and ultrafiltration 
failure were independently associated with EPS.


Conclusions. The incidence of EPS has increased. PD duration, age, ultrafiltration 
failure, kidney transplantation and time on icodextrin were associated with EPS. The role 
of icodextrin in the development of EPS needs evaluation.
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Tamoxifen Reduces Mortality of Encapsulating Peritoneal Sclerosis; 
Results of the Dutch Multicentre EPS Study  Michiel G. H. Betjes,1 Marien 
Fieren,1 Denise Sampimon,2 Hester Lingsma,3 Willem Weimar,1 Mario Korte.4  
1Nephrology, Erasmus MC, Rotterdam, Netherlands; 2Nephrology, Academic 
Medical Center, Amsterdam, Netherlands; 3Public Health, Erasmus MC, 
Rotterdam, Netherlands; 4Internal Medicine, Albert Schweitzer Hospital, 
Dordrecht, Netherlands.


Background. Encapsulating peritoneal sclerosis (EPS) is a rare but life threatening 
complication of peritoneal dialysis (PD). There is no clear consensus on the treatment of 
EPS, but anecdotal reports indicate symptomatic improvement in EPS patients treated 
with tamoxifen. At present, there is a lack of studies investigating the survival benefit of 
tamoxifen treatment of EPS patients.


Objective. To investigate whether treatment with tamoxifen is associated with increased 
survival in EPS patients.


Methods. Retrospective analysis of survival in EPS patients within the Dutch 
multicenter EPS study which contained 26 % of all PD patients in the Netherlands in the 
period January 1996-July 2007. Sixty-three patients with severe EPS have been identified 
with follow up until August 2008. Demographic, patient and PD related variables of EPS 
patients were investigated. Patients treated with tamoxifen were compared to patients not 
treated with tamoxifen. Mortality was investigated and survival analyzed with multivariate 
cox regression analysis.


Results. Twenty-four patients were treated with tamoxifen and 39 were not treated with 
tamoxifen. The clinical and demographic characteristics were similar for the tamoxifen 
treated and non-treated group. The mortality rate was significantly lower in tamoxifen 
treated patients compared to EPS patients not treated with tamoxifen (45.8% vs. 74.4%, 
p=0.03). Survival in tamoxifen treated patients, correcting for calendar time, age, use of 
corticosteroids, presence of functioning transplantation, use of parental nutrition and centre 
influences was higher in comparison to not treated patients (HR 0.39, p=0.056)


Limitations: Treated patients were retrospectively compared to not treated patients.
Conclusions: tamoxifen treated patients had a significantly lower mortality. The results 


support the use of tamoxifen to treat patients with severe EPS.
Disclosure of Financial Relationships: nothing to disclose
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CT Screening for Encapsulating Peritoneal Sclerosis (EPS) in Peritoneal 
Dialysis Patients  Edwina A. Brown,1 Catriona J. Goodlad,1 Ruth M. Tarzi,1 
Wladyslaw Gedroyc,2 Adrian Lim,2 Steven Moser.2  1Department of Nephrology, 
Hammersmith Hospital, London, United Kingdom; 2Department of Radiology, 
Hammersmith Hospital, London, United Kingdom.


BACKGROUND: We have developed a CT scoring system to diagnose EPS. Scores 
in patients with symptomatic EPS were significantly different from control peritoneal 
dialysis (PD) or haemodialysis patient scans; scans performed before EPS was clinically 
evident were near normal in 9 of 13 patients. We have now investigated the use of CT as 
a screening modality in a larger group of long-term PD patients.


METHOD: 20 EPS patients had had prediagnostic CT scans performed for routine 
screening or other indications at least 4 months before EPS developed. Pre-diagnostic and 
later diagnostic scans when EPS was clinically evident were scored independently by all 
3 radiologists. Scores were compared to the control group - 20 PD patients with CT scans 
performed for various indications who have not developed EPS (median follow up after 
CT scan 2.25 years). Analysis was by non-parametric tests. CT scores range from 0-22; 
higher than 2.5 was considered abnormal.


RESULTS: Clinical EPS only developed after transplantation or transfer to HD. 
Diagnostic scans scored higher than pre-diagnostic or control scans (median scores 9, 2, 
1; p<0.0001), confirming previous work. 12 asymptomatic patients pre-EPS diagnosis had 
median CT score=1.75, similar to the control group. ROC analysis confirms CT screening 
of this group has poor sensitivity and specificity as a predictor of EPS. 8 patients had 
abdominal symptoms (7 required hospitalisation) at the time of the scan, but had not yet 
developed clinical EPS; their median CT score was 4.5; (p=0.0016 cf control group). The 
time from pre-diagnostic scan to clinical EPS (median 0.82 years) and duration of PD at 
time of pre-diagnostic scan (median 7.1 years) did not differ significantly between the 
symptomatic and asymptomatic groups.


CONCLUSIONS: CT screening of asymptomatic PD patients is not indicated; EPS 
may occur within a year or less of a normal CT scan. Abdominal symptoms in long-term PD 
patients can be associated with CT scan abnormalities; stopping PD may then be followed 
by development of the full blown EPS syndrome.
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Serum Enzyme Activities and Body Composition in Peritoneal Dialysis 
(PD) Patients  Paul A. Fein, Morrell M. Avram, Harry Dounis, Jyotiprakas 
Chattopadhyay, Betty Matza.  Avram Division of Nephrology, Long Island 
College Hospital, Brooklyn, NY.


Serum levels of several commonly measured enzymes are abnormal in patients with 
end-stage renal disease (ESRD). Among them lactic dehydrogenase (LDH) is of great 
importance in physiology and medicine. Elevated LDH can be a sign of lung, muscle or 
liver injury or of hemolysis. Serum total LDH activity in the ESRD patients have been 
reported to be significantly higher than that found in the normal healthy population. We 
have studied serum enzyme activities and their relationships to body composition in 
PD patients. We have collected serum enzyme data of PD patients and examined their 
relationship to the biochemical, nutritional, and body composition parameters of PD patients. 
Demographic, clinical and biochemical data were recorded. Body composition parameters 
were determined by Bioimpedance analysis (BIA). The mean age of the patients was 55 
years. The majority were African-American (63%), and 55% were women. Twenty five 
percent were diabetic. Mean LDH activity was 216±64 (range: 102-485). Diabetic patients 
had higher LDH (233 vs. 210, p=0.046) and alkaline phosphatase (147 vs. 108, p=0.037) 
activity than non-diabetics. LDH activity was directly correlated (correlation coefficient, r= 
0.28, p=0.03) with nutritional marker extracellular mass (ECM)/body cell mass (BCM) ratio 
and inversely correlated (r=-0.34, p=0.007) with phase angle, a marker of cellular health. 
Activities of other enzymes such as alkaline phosphatase and serum glutamic oxalacetic 
transaminase (SGOT) activities did not correlate significantly to BIA parameters in PD 
patients. LDH activity directly correlated with ECM/BCM ratio indicating that increasing 
LDH activity is associated with poorer nutritional status. Inverse correlation between BIA 
parameter phase angle (PA) and LDH activity implies that LDH activity becomes elevated 
in response to cell damage. LDH activity is associated with deteriorating cellular health. 
Higher LDH levels can signal tissue damage.
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Relationship between Body Composition and Physical Performance at 
Initiation of Frequent Hemodialysis Study (FHN)  George A. Kaysen, B. 
Larive, R. M. Lindsay, M. Rocco, J. Daugirdas, G. M. Chertow, P. Eggers.  FHN 
Trial Group and NIDDK, Bethesda, MD.


Background: Body composition and physical function were measured in 159 men and 
104 women prior to randomization into the FHN Daily Trial. Physical function was measured 
by questionnaire (SF-36): Physical Function (PF), Physical Health Composite Score (PCS) 
Pain Scale (PN) and General Health (GH) and also by physical performance measures: 
balance score, gait speed, sit to stand times, and as a composite physical performance 
(CPP). Body composition was measured as Body Mass Index (BMI) and phase angle 
(PA) with single frequency bioimpedance (BIA). Intracellular water (ICW) and total body 
water (TBW) were calculated using resistance and reactance. % fat was calculated using 
weight and TBW. We hypothesized that cell mass measured as PA and ICW/kg would be 
positively associated with all physical performance measures but %fat and BMI would 
not. Univariate associations were assessed as tertiles. Results: PF was significantly greater, 
gait speed faster and sit to stand times shorter in men (P<0.0001). There was no significant 
effect of sex on PCS, PN or balance. CPP correlated significantly with PA and ICW/kg in 
both sexes, but not with %fat or BMI. Sit to stand times significantly correlated with PA 
and ICW/kg in both sexes. Gait speed significantly correlated with ICW/kg in women but 
there was no effect of body composition and gait speed in men. Both BMI and %fat had 
a bimodal effect on sit to stand in women. The greatest BMI and %fat were in women 
occurred in the 1st and 3rd tertile. Physical function (SF-36) was positively associated with 
ICW/kg and PA and inversely associated with BMI in women. By contrast, physical health 
composite scores, General Health Perception scale and the pain scale were not significantly 
associated with body composition. Conclusion: Self reported and objectively measured 
physical performance, especially sit to stand speed and gait speed in women, are strongly 
associated with measures associated with body cell mass; ICW/kg and PA, while BMI 
and %fat were less predictive. Self reported pain and general health perceptions are not 
associated with body composition
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Associations of Weight and Weight Change with Mortality in Hemodialysis 
Patients  David T. Gilbertson,1 Allan J. Collins,1,2 Craig A. Solid.1  1USRDS 
Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, University of MN, 
Minneapolis, MN.


A number of studies have shown associations between lower weight (wt) and increased 
risk of death in HD patients(pts). Since CMS began requiring height and wt on each dialysis 
claim in 2005, we examined associations of wt and wt change with risk of mortality.


Hemodialysis claims with valid wts each month Jan-Jun 2006 were included and 
follow-up began Jul 1 2006. Comorbidity and hospital days were characterized during the 
same 6-month period and a regression line was fit to each pts monthly wt to obtain a slope 
(avg monthly wt change). A Cox model was used to assess the effect of wt and wt change 
on mortality risk through Aug 31, 2007, adjusting for pt demographics, cause of ESRD, 
hospital days and comorbidity.


Low wt and wt loss were associated with higher levels of comorbidity and more 
hospital days in the entry period. Although not as large in magnitude, wt gain was also 
associated with increased comorbidty and hospital days. Pts in the lowest 3 quartiles of wt 


had a higher risk of death compared to pts in the highest wt group. Pts in the lowest slope 
group (wt decreasing the most) had higher risk of death than patients in other categories of 
wt change. There was some evidence of a reverse J shape relationship of wt change with 
risk of death, with pts experiencing little change during the 6 months having the lowest 
death risk. There was little evidence of a differential relationship between wt change and 
risk of death based on absolute wt.


Although a number of studies have assessed interdialytic wt change and poor outcomes, 
wt change assessed over a 6 month period is more a measure of longer term trajectory of wt. 
These results show that both low absolute wt and wt loss are associated increased mortality 
risk, and that wt gain may also reflect changes in evolving comorbidity and intercurrent 
events that may increase risk of death.
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Effects of Nutritional Support on Fatigue and Autonomic Dysfunction 
in Patients with End-Stage Renal Diseases: A Randomized Double-Blind 
Placebo-Controlled Study  Hidenori Koyama,1 Sanae Fukuda,1 Hisako 
Fujii,2 Yoshinobu Hirayama,1 Tsutomu Tabata,3 Mikio Okamura,4 Tomoyuki 
Yamakawa,5 Shigeki Okada,6 Sumio Hirata,7 Hiroshi Kiyama,1 Yasuyoshi 
Watanabe,1 Yoshiki Nishizawa.1  1Osaka City University Graduate School of 
Medicine; 2Osaka City University Hospital; 3Inoue Hospital, Suita, Osaka, 
Japan; 4Ohno Memorial Hospital; 5Shirasagi Hospital; 6Okada Clinic; 
7Kumamoto University School of Pharmacy, Japan.


Fatigue and autonomic dysfunction are closely associated with impaired activities in 
daily living in patients with end-stage renal diseases, the predictors of which remained 
poorly characterized. Two hundred and two hemodialysis patients were randomly assigned 
to drink AMP-01 test drink (carnitine 500mg, CoQ10 30mg, Zn 8mg, VB1 10mg, VB2 
1.8mg, niacin 15mg, VB6 10mg, VB12 30µg, folate 0.5mg, VC 30mg) or placebo drink after 
each dialysis session for 12 weeks. The patients and attending physicians were masked to 
treatment assignment, and 172 patients (n=86 for each group) finished the study. Fatigue was 
evaluated by a recently established new fatigue questionnaire at 0, 4 and 12 weeks. To assess 
autonomic function, the spontaneous beat-to-beat variation was analyzed in time- (standard 
deviation of all normal a-wave intervals) and frequency-domains (low frequency (LF)/high 
frequency (HF) ratio) as measured by the acceleration plethysmography at weeks 0 and 12. 
At base line, both a-a interval variability and LF/HF ratio were significantly lower than the 
reference values in healthy subjects (n=282). AMP-01 significantly increased LF/HF ratio 
toward normal range (delta: 0.42 ± 2.59, mean ± SD) as compared with placebo (-0.65 ± 
3.54). In accordance with changes in autonomic function, AMP-01 tended to improve sleep 
disturbances, even though changes in total fatigue score were not significantly different 
between the groups. Thus, nutritional support can alter balance of autonomic function, 
which could be beneficial for improving activities of daily living in hemodialysis patients. 
(Supported by a Grant from Asahi Kasei Kuraray Medical Cooperation and 21st Century 
COE Program “Base to Overcome Fatigue” supported by MEXT, Japan)


Disclosure of Financial Relationships: nothing to disclose


F-PO1512


A Comparison of Achievement of Hemoglobin and Albumin Targets in 
Pediatric Dialysis Patients with Urologic vs. Non-Urologic Disease  Rachel 
M. Lestz, Barbara A. Fivush, Alicia M. Neu, Meredith A. Atkinson, Susan L. 
Furth.  Johns Hopkins Hosptital.


Congenital urologic disease (GU dz) is the most common cause of ESRD in children. 
Children with GU dz have better long term graft survival after kidney transplantation than 
those with ESRD from other causes. Previous studies have demonstrated that meeting K/
DOQI albumin (alb) and hemoglobin(Hb) targets is associated with increased survival in 
pts receiving dialysis. The aim of this study was to determine whether children with GU 
dz receiving chronic dialysis were more likely to meet Hb and alb targets than their peers 
with ESRD from other causes.
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We performed a cross-sectional study of children <18 yrs receiving HD and PD in 
the US during Oct-Dec of 2004(n=1286). Data were obtained by the CMS ESRD CPM 
Project. We used logistic regression analysis to assess achieving Hb level >11 g/dl and alb 
levels >3.5 (BCG) or >3.2 (BCP) mg/dl adjusting for age, race, gender, dialysis vintage, 
type of dialysis, dialysis access, Kt/V and ferritin level.
Baseline Characteristics


Urologic n=420 (33%) Non-Urologic n=866 (67%) p-value
Sex:
Male 283 (67) 433 (50) 0.00♦
Race:
White 258 (61) 513 (59) 0.62♦
Black/Other 162 (39) 353 (41)
Dialysis Modality:
Hemodialysis 181 (43) 447 (52) 0.00♦
Age (years)∗ 10.4 12.9 0.00♣
Hb (g/dL)∗ 11.55 12.8 0.13♣
Alb (g/dL)∗ 3.9 3.7 0.29♣
∗ calculated mean variables ♦ chi square analysis ♣ student t-test


In adjusted analysis, while pts with GU disease were more likely to be male, younger, 
on PD, have higher dialysis adequacy and lower ferritin levels, they did not have a higher 
odds of meeting Hb (OR 1.21 95% CI 0.93-1.59) and alb targets (1.22 95% CI 0.90-1.66) 
than their non-GU counterparts. Older age and dialysis vintage were associated with 
meeting targets. We conclude that although pts with GU dz have better outcomes post 
transplant, they do not demonstrate better intermediate outcomes on dialysis. Pts with 
GU dz who are maintained on dialysis may be a select population who have had CKD 
for a longer period of time (congenital disease) and are more ill than those who receive 
pre-emptive transplant.
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Treatment Effect of Dietary Fiber in Hemodialysis Patients with 
Constipation: A Randomized Controlled Trial  Eiji Ishikawa,1 Shinsuke 
Nomura,1 Tomohiro Murata,1 Masaaki Ito,1 MIE Dialysis Study Group.2  
1Cardiology & Nephrology, Mie University Graduate School of Medicine, Tsu, 
Mie, Japan; 2MIE Dialysis Study Group.


Objectives: The purpose of this study is to evaluate the effects of supplementary fibers 
in hemodialysis patients with constipation. Background: Many hemodialysis patients have 
constipation which worsen their quality of life (QOL) and may cause hyperphosphatemia. 
Supplementary fiber is beneficial for constipation in the general population, however, a 
benefit of fibers in hemodialysis patients has not been proved. Methods: We conducted 
a multicenter double-blind randomized controlled trial involving 163 adult hemodialysis 
out-patients with constipation. We randomly assigned patients to receive dietary fibers, 5 
g daily, or placebo for 4 weeks. The primary outcome was change in bowel movement 
frequency. The secondary outcome included change of serum phosphorus levels and 
health-related QOL scores. Results: At week 4, frequency of weekly bowel movements 
significantly increased 1.4 (from 5.2 to 6.6) in fiber group and 1.0 (from 5.9 to 6.9) 
in placebo group, but there were no significant differences between the two groups in 
changes in the frequency of defecation (p=0.567). There were no significant differences 
in change of serum phosphorus levels and health-related QOL scores between the two 
groups. Conclusions: The supplementation of dietary fibers were no better than placebos 
for hemodialysis patients with constipation.


Disclosure of Financial Relationships: nothing to disclose


F-PO1514


Intensity of Renal Dialysis Does Not Affect Health Utility among 60-Day 
Survivors of AKI  M. W. Smith,1 K. L. Johansen,2 M. L. Unruh,3 A. M. Siroka,1 
T. Z. O’Connor,4 P. M. Palevsky,3,5 VA/NIH Acute Renal Failure Trial Network.4  
1VA Palo Alto; 2VA San Francisco; 3VA Pittsburgh; 4VA Connecticut; 5University 
of Pittsburgh.


The VA/NIH Acute Renal Failure Trial Network Study was a prospective randomized 
trial of intensive vs. less-intensive renal replacement therapy (RRT) in critically ill patients 
with AKI. 533 of 1124 participants survived to day 60; 415 (78%) completed the Health 
Utilities Index (HUI3), which measures 8 attributes and calculates an overallscore. Subscale 
scores range 0-1 where 1 is highest functioning; the total score is based on the product 
of the subscales and likewise has range 0-1. We assessed day 60 HUI3 total and subscale 
scores. Adjusted means derived from regressions controlling for baseline health (Charlson 
Comorbidity Index, admission from home vs. SNF), baseline severity of illness (APACHE 
II, sepsis), treating service, ICU and total LOS, and dialysis independence at 60 days. The 
table shows unadjusted means, standard deviations, and ranges, plus regression-adjusted 
means by treatment arm. Total HUI3 scores were quite low. Over 25% had a health state 
equivalent to death in quality of life, while others reported perfect health (results not shown). 
Patients who received less-intensive RRT scored the same or slightly higher on every scale, 
but differences were never significant (p<0.05). Patients show a very wide range of health 
utility levels 60 days after AKI onset, but there is no relation of RRT intensity to health 
utility conditional on survival.


Unadjusted Adjusted
mean (s.d.) [range] mean (s.d.)


Less Intensive RRT Intensive RRT
Total score 40 (.37) [0.0-1.0] .40 (.34) .41 (.36)
Ambulation .77 (.18) [.58-1.0] .77 (.11) .75 (.11)
Cognition .90 (.16) [.42-1.0] .91 (.06) .88 (.06)
Emotion .92 (.13) [.46-1.0] .92 (.03) .91 (.03)
Pain .84 (.18) [.55-1.0] .83 (.08) .82 (.08)
Hearing .98 (.07) [.61-1.0] .98 (.01) .97 (.02)
Dexterity .93 (.15) [.56-1.0] .93 (.06) .91 (.06)
Vision .96 (.07) [.61-1.0] .97 (.02) .97 (.02)
Speech .97 (.08) [.68-1.0] .97 (.04) .96 (.05)
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Comparison of Nephrologists and Nurse Practitioners in Use of the Surprise 
Question To Predict Dialysis Patient Prognosis  Adnan H. Hashmi, Alvin H. 
Moss, Jessie Ganjoo, Stacey Culp, Cheryl Dalton, Julie Gansor, Sharon Senft, 
Barbara Weaner, Stephanie Radabaugh, Bethany S. Pellegrino, Karen MacKay, 
Anthony J. Parravani, Priya Anantharaman, Rebecca J. Schmidt.  Section of 
Nephrology, West Virginia University, Morgantown, WV.


The RPA/ASN shared decision-making clinical practice guideline recommends that 
nephrologists estimate patient prognosis. We previously reported that a “No” response to the 
“surprise” question—”Would I be surprised if this patient died in the next year?”--identifies 
dialysis patients with poorer prognoses whose odds of dying in the next year are more 
than triple those of patients in the “Yes” group (Moss et al. CJASN 2008;3:1379-1384). 
The purpose of this study was to validate the surprise question in the dialysis population 
and compare whether nephrologists and nurse practitioners (NPs) differ in their ability to 
accurately estimate prognosis using this question. Five nephrologists and four NPs who 
jointly treat 188 hemodialysis patients in 4 units in West Virginia answered the surprise 
question blinded to each other’s response. The Charlson Comorbidity Index (CCI), the 
Karnofsky Performance Status scale (KPS), and demographics were recorded. After 12 
months, 38 patients (20%) had died, of whom 25 (66%) had been classified as “No” in 
response to the surprise question and possessed all 4 markers of poor prognosis: older 
age, higher CCI score, lower KPS score, and lower serum albumin level (all P <.001). 
Nephrologists and NPs agreed on 85% of the classifications (P=.219) with statistically 
similar prognostic accuracies (nephrologists 68% vs NPs 71%, P=.44). Patients classified 
as “No” by nephrologists or NPs were more then three times more likely to be dead in one 
year than the “Yes” patients (hazard ratio 3.4, P<.001)). The “surprise” question is a valid 
tool for use by nephrologists and NPs alike for predicting prognosis in dialysis patients. 
Given their increased likelihood for death, patients classified as “No” in response to the 
surprise question should receive priority for advance care planning.
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Effect of Extracorporeal Circulation on Platelet-Derived Microparticles in 
Hemodialysis Patients  Takanobu Imada,1 Kikuchi Sanae,1 Hideki Yamahara,1 
Keiko Kono,1 Hiroya Masaki,2 Mitsushige Nishikawa,1 Toshiji Iwasaka.1  
1Internal of Medicine II, Kansai Medical University, Moriguchi, Osaka, Japan; 
2Department of Laboratory Medicine and Clinical Sciences, Kansai Medical 
University, Moriguchi, Osaka, Japan.


BACKGROUND: Platelet-derived microparticles (PDMP) are released from activated 
platelets, which play an important role in the mediation of platelets-leukocyte interaction for 
atherosclerosis. Hemodialysis (HD) patients receive various stimulation in extracorporeal 
circulation. In this study, we have investigated the effect of extracorporeal circulation on 
plasma PDMP levels in HD patients, and of the improvement of extracorporeal system. 
METHOD: Four hospitalized HD patients were selected. This study protocol was approved 
by our institutional review board, and written informed consent was obtained from each 
patient prior to the start of the trial. Each patient was studied using four kinds of HD 
circuits. Blood samples from patients were collected before and after HD from HD circuit. 
PDMP levels were measured using an enzyme-linked immunosorbent assay (ELISA). 
RESULT: The mean PDMP level was 38.5±23.0 U/ml before HD. After HD, the four 
type of mean PDMP level became 2.58±1.68 times higher than before HD (p=0.004). The 
rate of change of PDMP level was significantly reduced by improving the form of air-trap 
chamber in dialysis circuit into more physiological type from the common type (1.31±0.38 
in physiological type vs. 3.51±1.43 in common type, P=0.025). CONCLUSION: Our 
results clearly indicate that extracorporeal circulation activates the patients’ platelets and 
that non-physiological circulation promotes not only the blood loss by coagulation but also 
atherosclerosis via activating platelets. Furthermore, reforming a part of HD circuit has a 
possibility of improvement of this problem.
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F-PO1517


Kinetic Study on Light Chain Removal: Comparison between Traditional 
Plasmapheresis, Cascade Plasmapheresis with Absorbent Resins, 
Haemodialysis by Means of High Cut-Off Membrane  Sonia Pasquali, Elena 
Mancini, Emanuele Mambelli, Antonio Santoro.  Nephrology, Dialysis and 
Hypertension, Policlinico S.Orsola-Malpighi, Bologna, Italy.


The removal of light chains (LC), associated with chemotherapy, represents a logical 
therapeutic approach in acute renal failure (ARF) due to myeloma (M)


The plasmapheresis (PEX) is at the heart of a lively debate in regard to LC removal
The aim of the study is to assess the LC removal of 3 different methods: PEX,cascade 


plasmapheresis with absorbent resins (CPFA),haemodialysis with high cutoff 
membranes.


8 pts affected by ARF and M with high serum LC were enrolled (range 672-4000 mg/
dl; 5 l and 3 k). Each pt was treated acutely by means of: 1 session of PEX with exchange 
of 3 ltrs of plasma (4-hr); 1 session of CPFA (5-hr); 1 dialysis session with HCO1100TM 
filter (Gambro, Hechingen, Germany) by means of standard haemodialysis (HCO-HD) 
(8–hr); 1 dialysis session with HCO1100TM filter by means of haemodiafiltration or online 
(HCO-HDF) (8-hr)


At each session:
Vascular access: bilumen catheter 12F
LC dosage: on the serum, removed plasma and dialysate; at the beginning, middle 


and end of treatment
Interval: 48 hrs
All 3 methods resulted to be effective in reducing LC (RR 41-72%).


Table 1
Serum LC (mg/dl)
Start Middle End RR%


PEX 2590.66±1721 1293.66±828 693.33±444 72.54±3.4
CPFA 2288±1222 1649.33±736 1340.66±571 41.38±5.7 *
HCO-HD 2716±265.8 1728±135.7 1160±8.4 57.07±4.5 **
HCO-HDF 1990±155.56 947±550.13 653±513.36 66.07±28.45 ***
*PEX vs. CPFA p< 0.05 **PEX vs. HCO-HD p<0.04 ***PEX vs. HCO-HDF p=ns


PEX allowed for the highest LC removal.
The dialysis method capable of maximizing the LC removal is HDF.
PEX remains the method of reference
The technique by means of HCO-HDF does not seem any lesser, while HCO-HD 


and CPFA were slightly inferior. For the latter, the treatment times were less than in HCO 
dialysis.


In any case, bearing in mind that in ARF due to M, the LC removal must be massive 
and continuous, the exclusive use of PEX is unthinkable (costs and side-effects) Hence, 
these alternative methods could be the future of the treatment of ARF and M, as they allow 
for frequent and effective removals together with dialysis
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A Long-Term, Randomized Prospective Study of Changes in Serum 
Middle Molecule Concentration According to Frequency of On-Line 
Hemodiafiltration – A Comparison between 1/Week and 3/Week On-Line 
Hemodiafiltration  Suk-Hee Yu,1 Sun-Min Kim,1 Kyung-Eun Lee,1 Su Hyun 
Kim,1 Dong-Jin Oh,1 Eung-Tack Kang.2  1Internal Medicine, Chung-Ang 
University, Seoul, Republic of Korea; 2Internal Medicine, Kang’s Dialysis 
Center, Seoul, Republic of Korea.


Purpose: To assess the effect of long-term, frequent on-line hemodiafiltration (OL-
HDF) on the concentrations of hemoglobin, albumin, and small and middle molecules in 
stable patients undergoing high-flux hemodialysis (HF-HD).


Methods: Twenty-six patients who had undergone more than 3 months of HF-HD 
were randomly divided into two groups and followed for more than 36 months. Group 1 
(n=13) was treated once per week with OL-HDF and twice per week with HF-HD. Group 2 
(n=13) was treated three times per week with OL-HDF. Biochemical parameters, including 
the concentrations of hemoglobin, albumin, a1-microglobulin, leptin, and b2-microglobulin, 
were compared between the two groups.


Results: We observed significant between-group differences in hemoglobin and albumin 
concentrations on 36 months. After receiving OL-HDF for a mean of 24 months, patients 
in both groups had significantly reduced predialysis levels of b2-microglobulin, relative to 
baseline, but the concentration of b2-microglobulin did not differ between the groups.


The predialysis concentrations of leptin and α1-microglobulin, which have relatively 
high molecular weights, were not significantly reduced from baseline and did not differ 
significantly different the two groups.


Conclusion: Improvements in hemoglobin and albumin concentrations were correlated 
with the frequency of OL-HDF. In contrast, predialysis concentrations of β2-microglobulin 
were not significantly associated with the frequency of OL-HDF. These findings suggest 
a lack of correlation between the frequency of OL-HDF and the predialysis concentration 
of middle molecules.
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Middle-Molecule Clearance at 20 ml/kg/hr and 35 ml/kg/hr CVVHDF  
Christina L. Hoffman,1 William H. Fissell.2  1Biomedical Engineering, Cleveland 
Clinic, Cleveland, OH; 2Nephrology and Hypertension, Cleveland Clinic, 
Cleveland, OH.


Background: Of five clinical trials testing dose-response of CRRT in AKI, two showed 
a benefit, two showed none, and one was reported as negative, but showed separation 
in the Kaplan-Meier curves. However, blood-membrane interactions may dominate 
macromolecule transport in CVVHDF, reducing the association of prescribed dose and 
delivered clearnace for middle molecules. The ATN Study may have delivered similar 
clearances for middle molecules, despite excellent dose separation for urea. Methods: We 
examined middle molecule clearance in the two CRRT dosing arms of the ATN study. 
Citrated bovine blood spiked with a polydisperse macromolecular probe was subjected 
to 26.6 or 46.6 ml/min of balanced 1:1 predilution CVVHDF at a blood flow of 200 ml/
min. Clearance of tracers between 10-100 kilodalton (kD) molecular weight was measured 
during six hours of therapy. Results: Middle molecule clearance (10-100kD) differed by 
less than 2 ml/min between the two dosing arms tested (Figure 1). Conclusion: The CRRT 
prescription used in the ATN Study appears to have achieved the targeted dose separation 
for small molecules, but middle molecule clearance was nearly identical between the two 
arms. This effect might contribute to similar survial curves in the ATN study, and suggests 
subsequent trial designs.
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F-PO1520


On-Line Monitoring of Middle Molecule Removal during HemoDiaFiltration 
– Does It Work?  Fredrik Uhlin,1 Pia Yngman-Uhlin,1,2 Jana Jerotskaja,3 Ivo 
Fridolin,3 Anders Fernström.1  1Department of Nephrology, Medicine and 
Health Sciences, Linköping University, University Hospital, Linköping, 
Sweden; 2Divison of Nursing Science, Medicine and Health Sciences, Linköping 
University, University Hospital, Linköping, Sweden; 3Department of Biomedical 
Engineering, Technomedicum, Tallinn University of Technology, Tallinn, 
Estonia.


Purpose: To investigate the possibility of estimating the removal of β2-microglobulin 
utilizing on-line UV-absorbance measurements during HemoDiaFiltration (HDF).


Subjects & Method: Eight dialysis patients on chronic thrice-weekly high volume 
on-line HDF (ol-HDF) were included in the study. The patients were monitored during 
three ol-HDF treatments each in serial (N = 24). Measurements of UV-absorbance were 
performed on-line using a commercially available spectrophotometer connected to the fluid 
outlet of the dialysis machine enabling all spent dialysate to pass through a rectangular 
cuvette of 10 mm for optical, single-wavelength measurements.


The observed high correlation between β2-microglobulin and UV-absorbance at the 
wavelength of 297 nm (Figure 1) was utilized to investigate the possibility of calculating 
the total removal of β2-microglobulin from a general mathematical transformation model 
(UVmod). β2-microglobulin from total dialysate collection was used as reference.


Results: The correlation (r) between β2-microglobulin and UV-absorbance in this group 
was 0.946. The total removed β2-microglobulin (mg) in mean ± SD was 204.9 ± 47.2 for 
the UVmod and 205.4 ± 56.5 for the reference (p=0.960).


Conclusion: This is to our knowledge the first study where on-line removal of a 
representative for the Middle Molecule compound, β2-microglobulin, has been estimated 
on-line during ol-HDF.


The total removal of β2-microglobulin estimated from UV-absorbance was in the same 
order as the reference method.
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Rebound and Equilbrated Kt/V of Beta2-Microglobulines in High-Flow 
Dialysis Techniques  F. G. Casino,1 A. Santoro,2 L. Pedrini,2 S. Mandolfo,2 S. 
David,2 V. De Cristofaro,2 U. Teatini,2 C. Lomonte,2 T. Lopez.2  1Nefrologia, 
Ospedale Madonna delle Grazie, Matera, Italy; 2Convective Technique Study 
Group.


Beta-2-microglobulin (b2m) is the reference marker for the middle molecules, but the 
calculation of Kt/Vb2m is equally complex and is not routinely performed.


We evaluated rebound and eKt/V b2m in a large group of pts undergoing treatment with 
high-flow diffusive and /or convective techniques.


Historical data of 407 sessions in132 pts in different high-flow treatments at 8 
dialysis centres were used. For each session spKt/Vb2m, Ceq, eKt/V b2m and rebound 
were calculated, as follows:


Eq.1: spKt/Vb2m = - (2.9 UF/W +1) x ln(Ct/C0) + 6.2 x UF/W.
Eq.2: Ceq = C0x(Ct/C0)^ (td/(td+110)), where td is the session duration,
Eq.3: eKt/Vb2m = - (2.9 UF/W +1) x ln(Ceq/C0) + 6.2 x UF/W
Eq.4: Rebound % = (Ceq/Ct – 1) x 100.


RESULTS
Treatment N C 0 (mg/L) C t (mg/L) Ceq (mg/L) Reb % spKt/V 2m eKt/V 2m
HD 80 26±7 12±5 15±5 30±13 1.09±0.31 0.82±0.21
i-HDF 16 28±11 9±4 13±6 45±9 1.46±0.28 1.08±0.20
mid HDF 57 28±9 8±3 12±4 53±14 1.68±0.31 1.21±0.23
HDF mix 10 21±6 6±2 9±2 55±7 1.79±0.17 1.26±0.12
HDF post 54 28±9 8±3 12±4 54±13 1.73±0.32 1.26±0.22
HDF pre 11 38±11 14±6 19±6 40±18 1.44±0.52 1.07±0.37
HF post 7 28±7 15±6 18±6 25±8 0.96±0.20 0.67±0.13
HF pre 172 24±7 8±3 11±4 45±11 1.52±0.30 1.10±0.21
TOT 407 26±8 9±4 12±5 44±14 1.48±0.38 1.08±0.26
Data expressed as mean±SD


eKt/Vb2m/spKt/Vb2m ratio was 0.73±0.04. By grouping the treatments, spKt/Vb2m, 
eKt/Vb2m and rebound were, respectively: (HD) 1.10±0.31; 0.82± 0.21; 29.7±12.8%; 
(HDF) 1.59±0.35; 1.14±0.26; 51.2 ± 13.7%; (HF) 48±0.30; 1.08±0.22; 44.2± 11.7%. The 
differences were statistically significant (ANOVA multiple comparisons, p<0.001).


We introduce a simple approach that, only requiring session lenght and post-to-pre-
dialysis b2m and UF/W ratios, allows the routine assessment of eKt/V of b2m. This gives 
information on dialysis adequacy beyond urea, as well as the increase in dialysis time (or 
frequency) and/or the use of high-flux HD and convective techniques.
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The Effect of Continuous Veno-Venous Haemodiafiltration on Soluble 
Mediators in a Canine Model for the Multiple Organ Dysfunction Syndrome  
Ji Hong Chen, Jian Liu.  Nephrology Department, 1st Affiliated Hospital, 
Xinjiang Medical University, Urumqi, Xinjiang, China.


Purpose: This study evaluated specific effects of continuous veno-venous 
haemodiafiltration (CVVHDF) on the metabolism of some inflammatory mediators and 
multiple organ function in dog MODS model.


Methods: 15 male beagle dogs were subjected to hemorrhagic shock plus resuscitation 
and endotoxiemia to set up MODS model.Then fifteen dogs were randomized to either 
treatment with CVVHDF about 12 hours (CVVHDF group, n=8) or spontaneous course 
(MODS group, n=7). Measurements of variables were obtained from all animals at 
baseline(T1), 0,12,15,18,21 and 24 hr (T7) after the start of endotoxin injection. The 
concentrations of IL-6 and IL-10 were measured by enzyme-linked immunosorbent assay 
(ELISA) kits. IL-6 and IL-10 mRNA levels of kidney and liver were measured by Semi-
quantitative RT-PCR.


Results: Serum levels of interleukin-6(IL-6)and interleukin-10(IL-10) were significantly 
decreased in the CVVHDF group at 15,18,21 and 24hr after the start of endotoxin injection 
(p<0.01), as compared with animals in the MODS group. Semi-quantitative RT-PCR 
revealed that IL-6 mRNA levels of kidney and liver in the MODS group were markedly 
higher (P<0.01), but in the CVVHDF group IL-10 mRNA levels of kidney and liver were 
statistically increased (P<0.01). In addition, hypotension was significantly less severe in 
the animals treated with CVVHDF(median overall change in mean arterial pressure: -23.2 
mmHg in CVVHDF group versus -59.4 mmHg in MODS group; p<0.01). Mean PaO2 in 
CVVHDF groups was significantly higher than in MODS group at 15, 18,21 and 24 hr 
after the start of endotoxin injection (P<0.01).


Conclusion: Our results suggest that treatment with CVVHDF effectively removed IL-6 
and IL-10 from the circulation, attenuated endotoxin-induced hypotension and improved 
arterial oxygenation in dog MODS model.
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Biological Variation of β2-Microglobulin in Hemodiafiltration Patients  
Joan M. Gasco, Victoria Iñigo, Regina Fortuny, Victòria Mascarós, Rosario 
Bernabeu, Miquel Servera.  Nephrology, Hospital Son Llàtzer, Palma, Mallorca, 
Illes Balears, Spain.


Critical evaluation of the significance of changes in results on serial analysis can be 
performed only by consideration of its biological and analytical variation in different 
settings. Knowledge of these are prerequisites for the introduction of any new tests, as is 
the case actually with the use of β2-microglobulin (β2m) as marker for middle molecules 
in convective therapies. Biological variation (BV) is calculated as CVI (within subject 
variation) and CVA (analytical imprecision). We study the BV of β2m, urea and C-reactive 
protein (CRP) in uremic patients treated with high efficiency postdilutional hemodiafiltration 
(HDF). CVI in general population: urea 12,3%, β2m 5.9%, CRP 42,2%.


Methods:16 patients with HDF treatment, 8M/8F. Mean age 52,7 years and 42,4 months 
of prevalence. BV analysis of midweek preHDF samples, each 4 weeks, of urea and β2m 
(217 samples) and CRP (173 samples) during a 12 months period. β2m MEIA Abbott. BV 
study by Fraser-Harris method. Extreme measures excluded by Reed criteria: difference 
between extreme mesure and next lower is >1/3 of the range of values. Systematic error 
(SE): (mean-value of control) x 100 /value of control. Total error (TE): SE+CVA. CVA and 
CVI=Standard deviation(DS)*100/mean of individual means. Analytical imprecision must 
be half the within subject variability (CVA<0.50CVI) (desirable imprecision), being the 
optimal imprecision CVA <0,25 CVI. Statistic test ANOVA.


Results: Means+SD and ranges (R). Urea 106,30+26,85 (R 52-196) mg/dl. β2m 
19,21+6,08 (R 8,1-35.9) mg/L. PCR 9,7+8,7 (R2,9-56,4)mg/L. Median β2m 19,59 
mg/L. SE urea 0,71%, SE B2m 2,66%, SE PCR 10,9%. CVA urea 1,9%, CVA β2m 6,57%, 
CVA PCR 12,3%. TE urea 2,61%, TE β2m 8,81%, TE PCR 13,2%. CVI urea 25.14%, 
CVI β2m 31,35%, CVI PCR 89,42%. CVAurea= 0,13CVIurea, CVAβ2m=0,20CVIβ2m, 
CVAPCR=0,13CVIPCR. Without significant differences between urea and β2m within 
subject variations (ANOVA).
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The analytical procedures of β2m in patients treated with hemodiafiltration show a 
biological variation (within subject variation of 31%) without significant differences with 
the biological variation of urea (within subject variation 25%).
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Proteomic and Biochemical Evaluation of Hemodialysis with High Flux 
Membranes  Carlo Donadio,1 Nadia Sami,1 Angelica Kanaki,1 Danika Tognotti,1 
Elena Donadio,1 Valentina Marchetti,1 Matteo Bernini,1 Ettore Balestreri.2  
1Internal Medicine – Nephrology, University of Pisa, Pisa, Italy; 2Biofisica, 
CNR, Pisa, Italy.


Aged patients are commonly treated with bicarbonate hemodialysis (SHD) using 
low-flux (LF) membranes.


The aim of this study was to assess the efficiency of high-flux (HF) in comparison with 
LF dialytic membrane in removal of small and middle molecules.


Patients: Nine patients (72-84 years) in maintenance hemodialytic treatment by SHD 
with a LF polysulphone (Fresenius F8).


Dialytic efficiency and tolerability were assessed by means of standard laboratory 
techniques and using proteomic methods during dialytic treatment with HF dialyzers 
(Triacetate: Nipro N190 FH; Helixone: Fresenius FX 80; Polyamid: Gambro Polyflux 210 
H) in comparison with LF polysulphone (Fresenius F8).


Patients were treated in randomized rotation with each dialyzer for 1 week, after an 
equilibration treatment period of 2 weeks with SHD with LF membrane.


Results: The removal of small molecules was high (URR 72-75 %) and similar with 
all membranes. The removal of middle molecules was much higher with HF membranes 
(B2M RR 60-69 %) than with LF membrane. The removal of bigger middle molecules 
(myoglobin and BNP) was higher with N190FH than with the other HF membranes. TNF 
concentrations decreased after HF dialysis. Serum C reactive protein was unmodified, while 
a slight increase in IL6 and IL10 was found with all membranes.


SDS PAGE and 2 DE gels performed on sera and, more clearly, those on ultrafiltrate 
fluid, demonstrated a high removal of low MW proteins, in the range 10-30 kDa, with 
N190 FH, higher than with FX80 and Polyflux 210 H. No removal of LMWP was observed 
with LF membrane.


HF membranes, utilized for SHD, do not induce inflammation, keep a high depuration 
for low molecules, while increase markedly the clearance of middle molecules. In particular, 
dialytic efficiency of triacetate membrane is very high and similar for small and middle 
molecules.


Proteomic analysis and biochemical tests allow a precise assessment of the molecules 
removed through dialytic membranes. Furthermore, the mass spectrometric analysis of 
isolated spots, should precisely identify the proteins removed.
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Mid Dilution (MD) Efficiency by Changing the Dialyzer Surface and 
Incrising Blood and Infusion Flow  Emanuele Mambelli,1 Elena Mancini,1 
Maria Grazia Facchini,1 Valentina Persico,1 Luca Corazza,2 Antonio Santoro.1  
1Nephrology, Dialysis and Hypertension, Policlinico S.Orsola-Malpighi, 
Bologna, Italy; 2Clinical Affairs, Bellco-Sorin, Mirandola - Modena, Italy.


MD is a hemodiafiltration technique characterised by the simultaneous coexistence 
of pre- and post-dilution. This allows us to obtain high infusion volumes with excellent 
convective performances. However one of the drawbacks of the MD is represented by the 
dynamic increase in intra-filter pressures.


The aim of our study was to assess whether, by means of changes in the dialyzer 
surface as well as the blood and infusion flow, different intrafilter pressure profiles can 
be obtained.


In each of the eight enrolled patients we tested both the MD190 (1.9 m2) and the 
MD220 (2.2 m2) dialyzer. Sessions with constant blood and infusion flows (Qb, Qinf), 
as well as sessions with variable Qb (from 250 to 400 ml/min) and Qinf (7 and 10 L/h) 
were carried out.


During the treatments we evaluated the transmembrane pressure (TMP), derived 
from the pre- and post-filter blood and dialysate pressures (Pbin, Pbout; Pdin, Pdout), and 
the infusion pressure (Pinf), recorded with a 1 point/second sampling rate: TMP = [(Pbin - 
Pbout)/2]-[(Pdin - Pdout)/2].


The UF volume was comparable (MD190= 3,4 0,5 L; MD220= 3,3 0,7 L; p=ns). 
MD220 showed more contained pressures, even if not significantly, in the sessions with 
constant Qb and Qinf and with constant Qinf and variable Qb. In the sessions with variable 
Qinf from 7 to 10 L/h MD220 has shown TMP significantly lower.


A larger surface area filter (MD220) seems to allow us to curb the increase in the intra-
filter pressure enabling the increase in the exchange volumes without the need to increase 
the blood flow. This paves the way to the use of this highly convective technique even in 
patients with a non-high flow vascular access.
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Potential Sex Differences in Adequacy when Dose of Dialysis in the HEMO 
Study Is Rescaled to Body Surface Area  John T. Daugirdas, Thomas A. 
Depner, Nathan Levin, Tom Greene.  HEMO Study Group, NIDDK, Bethesda, 
MD.


In the NIH HEMO trial, women randomly assigned to the conventional (conv) dose 
of dialysis had a higher mortality rate than women assigned to the higher dose. In both 
sexes, the equilibrated Kt/V target (eKt/V) for this group was 1.05. Women have a lower 
Vant/S ratio (Vant = anthropometric body water and S = surface area) than men. We have 
suggested using a surface-area normalized standard Kt/V (SAN-StdKt/V), calculated by 
multiplying StdKtV by (Vant/S)/20, as a candidate measure of hemodialysis adequacy 
(Semin Dial, Sept/Oct 2008). So we reanalyzed urea kinetic results at a modeling session 
4 months into the study in terms of SAN-StdKt/V.


Methods: Data from 1459 patients (820 women and 639 men) without amputations (to 
enable use of Watson and Dubois anthropometric equations) were analyzed. StdKt/V was 
computed by 2-pool modeling, subtracting the effects of Kru, which was low by design 
(median zero, average 0.22 ml/min in women and 0.31 in men). Mean +/- SD:


Conventional Dose Target High Dose Target
eKt/V StdKt/V SAN-StdKt/V eKt/V StdKt/V SAN-StdKt/V


Women 1.17(0.18) 2.26(0.24) 2.10(0.22) 1.56(0.23) 2.63(0.24) 2.45(0.22)
Men 1.12(0.16) 2.20(0.21) 2.39(0.26) 1.50(0.20) 2.59(0.28) 2.79(0.28)
All 1.15(0.17) 2.24(0.23) 2.23(0.28) 1.53(0.22) 2.62(0.23) 2.60(0.30)


The differences between dose groups for both StdKt/V and SAN-StdKt/V averaged 
16.5% and were similar in men and women. However, based on SAN-StdKt/V, there were 
really 3 dose groups: [1] conv-dose women (2.10), [2] conv-dose men (2.39) plus high-dose 
women (2.45), and [3] high-dose men (2.79).


Conclusions: The results indicate that if surface-area normalization is valid, then 
women in the HEMO Study received a substantially lower dialysis dose than men by virtue 
of a lower Vant/S ratio. Although the separation in SAN-StdKt/V between dose groups 
was similar in both sexes, if the SAN-dose vs. mortality relationship is non-linear, women 
randomized to the conv. dose group may have received a sufficiently lower SAN-dose to 
result in increased mortality.
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A Model of Frequent Nocturnal Dialysis with Reduced Urea Generation 
(G) at Night Significantly Affects Urea Distribution Volume, G, and Kt/V  
John T. Daugirdas, Thomas A. Depner, Tom Greene, Nathan W. Levin, Glenn 
M. Chertow, Michael V. Rocco.  FHN (Frequent Hemodialysis Network) Trial 
Group, NIDDK, Bethesda, MD.


The urea generation rate increases after food intake, and so might be decreased at night 
during fasting and sleep. Classic urea modeling that sets G constant during the week fails 
to account for the expected reduction in G during long nocturnal treatments. A lower G at 
night would produce a lower-than-expected postdialysis BUN, and therefore an erroneously 
low modeled urea distribution volume (V).


To determine the effects of a reduced nocturnal G on V and other urea modeling 
parameters, we modeled simulated 6/week nocturnal dialysis schedules using inputs 
similar to those typically found in centers participating in the FHN (Frequent Hemodialysis 
Network) Trial: dialyzer clearance 167 (17.5) ml/min, treatment time 408 (43) min, weight 
change -1.9 (0.89) kg, Watson volume (Vant) 44 (10.5), and pre- and postdialysis BUN 33 
(13) and 9.1 (6.0) mg/dL. Values are mean ± SD.


We generated weekly BUN profiles using conventional modeling with constant G and 
using a new model with varying G, assuming that G is 60% lower during each nocturnal 
dialysis session. G was adjusted in the usual iterative fashion until modeled predialysis BUN 
matched the input value. Standard Kt/V was computed using modeling after subtracting 
out the effects of residual kidney urea clearance. Mean (SD) results are shown in the table. 
With constant-G modeling, V/Vant was lower by 0.22 (0.06) and time-averaged G was 
reduced by about 9%.
Model Time-avg. G* V (2-pool)** V/Vant eKt/V stdKt/V
Constant G 7.88 (3.5) 33.7 (17) 0.77 (0.34) 2.45 (1.43) 6.51 (1.68)
Varying G 8.63 (3.7) 42.9 (18) 0.99 (0.35) 1.78 (0.78) 6.26 (1.40)
Table shows mean (SD); * mg/min; ** liters


Conclusions: In nocturnal dialysis patients, if, in fact, G is lower during the long 
dialysis sessions, this might erroneously underestimate the true values for both V and G 
if the modeling program assumes G to be constant throughout the week. To what extent 
nocturnal G may be reduced in dialysis patients is a matter for further study.


Disclosure of Financial Relationships: nothing to disclose


F-PO1528


A Web-Browser-Based Program for Modeling Solute Kinetics in Multiple 
Hemodialysis Patients  John T. Daugirdas,1 Thomas A. Depner,2 Tom Greene,3 
Paul Silisteanu.4  1Univ. of IL at Chicago; 2UC Davis, CA; 3Univ. of Utah, UT; 
4ÉTS, Univ. Québec, Montréal, Canada.


Practical application of kinetic modeling to measure the delivered dose of hemodialysis 
is hampered by lack of a reference or “gold-standard” program that would be widely 
available and freely distributed. We developed such a program and designed it to be run 
using a Web browser. The program uses 4th order Runge-Kutta numerical integration 
applied to a variable-extracellular-volume, two-pool model to compute a variety of 
clearance measures. The code is written in uncompiled JavaScript for transparency and 
easy modification and is contained in a single file that can be stored on one’s personal 
computer or on a Web page. The program accepts comma-delimited input and generates 
a comma-delimited output file that can be imported back into a spreadsheet or other data 
base. The program also produces individual patient report pages. It typically analyzes 100 
patient treatments in 30 seconds or less.


Figure. Six dialyses per week: Weekly UN profile (ECF water concentrations multiplied 
by 0.93 to correspond to plasma levels). Dashed lines show average predialysis (short 
dashes) and time-averaged (long dashes) values.


Availability of this resource allows for a single, formal method of computing 
hemodialysis adequacy for both conventional and non-standard dialysis regimens such 
as 2, 4, 6, and 7/week schedules as well as long-nocturnal dialysis. It computes various 
continuous equivalent clearances, including Casino, Gotch “standard” Kt/V, and also allows 
for incorporation of the effects of residual renal function and solute seclusion. When patient 
anthropometric data are supplied, the software also can compute surface-area normalized 


adequacy measures. This program is available at http://www.ureakinetics.org under a 
creative commons license that allows unlimited not-for-profit use.
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High Accuracy of Real-Time Kt/V Determination by Ultraviolet Absorbance 
(UV-Absorbance) in Spent Dialysate (Adimea©)  Michael Werner,2 Roman 
Guenthner,3 Alex Castellarnau,1 Marten Jakob,1 Juergen Wagner.1  1BBraun 
Avitum AG; 2PHV Dialysezentrum Melsungen; 3Nieren- and Hochdruckzentrum 
Bad Wildungen.


INTRODUCTION
True real-time determination of Kt/V can be provided by monitoring UV-absorption of 


solutes from spent dialysate. This method circumvents the inaccuracies associated with the 
estimation of the urea distribution volume, while its high measurement frequency tightly 
reflects the course of dialysis. The aim of this study was to compare the UV-based Kt/V 
with a blood based Kt/V obtained by closely monitoring the blood urea concentration decay 
during a routine hemodialysis.


METHODS
16 uremic patients, 11 males and 5 females, on chronic thrice-weekly bicarbonate 


HD were included in the study. The UV-absorbance at 280 nm of the spent dialysate was 
measured every three minutes by a built-in UV-spectrophotometer (Adimea) coupled with 
the out flowing dialysate of the dialysis machine. For each of the 64 monitored sessions 
blood samples were taken every 20 minutes from the arterial line. The blood based Kt/V 
was calculated by fitting the timely exponential decay of blood urea concentration. The 
equilibrated Daugirdas equation was applied to both the UV-absorption and blood-based 
method.


RESULTS
The mean blood spKt/V 1.36 ± 0.25 and the mean blood eKt/V was 1.20 ± 0.23, 


whereas the mean UV-spKt/V was 1.41 ± 0.27 and the mean UV-eKt/V was 1.24 ± 0.24. 
The mean deviation between blood spKt/V and UV spKt/V was -3.61 ± 7.65%, while the 
mean deviation between blood eKt/V and UV eKt/V was -3.33 ± 7.74%. No significant 
difference was found (N.S., Mann-Whitney test (CI: 95%)). Both sets of values (spKt/V 
and eKt/V) showed a correlation of 0.93 and a concordance of 0.92.


CONCLUSIONS
The results show an outstanding concordance between the blood- and UV-based Kt/V-


values. Real time monitoring of UV-absorption of spent dialysate has been thus validated 
as a reliable method to measure the dialysis quality in terms of Kt/V. This method has 
two main advantages: i) it allows continuous measurement of removed solutes from spent 
dialysate and ii) monitors treatment changes, i.e. blood and dialysate flow, etc. without 
disturbance of neither the patient nor the dialysis session.


Disclosure of Financial Relationships: nothing to disclose


F-PO1530


Monthly Measurement of Kt/V Provides a Good Estimate of the Routinely 
Delivered Dose of Dialysis  Alexander J. Alonso, Rosemary Ouseph, Richard 
A. Ward.  Medicine, University of Louisville, Louisville, KY.


Adequacy of dialysis is usually assessed monthly as urea Kt/V estimated from pre-and 
post-dialysis blood samples. However, a single monthly Kt/V provides no information about 
the adequacy of treatments during the rest of the month. Some dialysis machines allow urea 
clearance to be estimated each treatment by measuring ionic dialysance. We used these 
measurements to test the hypothesis that a single blood-based Kt/V provides a reliable 
estimate of the Kt/V delivered each dialysis treatment and to identify factors associated 
with under delivery of Kt/V. Blood-based eKt/V (eKt/VB) was determined monthly in 176 
hemodialysis patients over a 6-month period using the Daugirdas equations. Ionic dialysance 
was determined for each treatment (11,132) using the Diascan feature of the Phoenix dialysis 
machine. Kt/V was determined from the ionic dialysance, treatment time, and distribution 
volume calculated using the Watson equations (Kt/VID). Kt/VID was significantly less than 
eKt/VB (1.21 ± 0.26 vs. 1.38 ± 0.27). Ionic dialysance and Kt/VID measured on the same 
day as eKt/VB were significantly, but only slightly, greater than ionic dialysance and Kt/
VID measured on all other dialysis days (249 ± 25 vs. 246 ± 23 mL/min and 1.20 ± 0.21 
vs. 1.17 ± 0.20, respectively). Failure to routinely achieve the same Kt/VID was associated 
with a lower ionic dialysance (p < 0.001) and older age (p = 0.003). By logistic regression, 
failure to obtain a target Kt/VID of 1.2 was significantly associated with a higher body 
mass index (OR = 0.874, p < 0.001), male gender (OR = 0.088, p < 0.001) and a lower 
ionic dialysance (OR = 1.051, p < 0.001). A lower ionic dialysance was not the result of 
a lower blood flow rate, which did not differ between treatments, but may reflect higher 
fluid removal on the days eKt/VB was measured (4.48 ± 1.43 kg vs. 4.14 ± 1.28 kg). These 
data demonstrate that monthly measurement of eKt/VB provides a reasonable estimate of 
the routinely delivered dose of dialysis and that failure to obtain the target dose is more a 
function of patient demographics than failure to execute the dialysis prescription.
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Better Uric Acid Control with Hemodiafiltration On-Line vs Conventional 
Hemodialysis and Peritoneal Dialysis  Monica X. Inofuentes, Patricia C. Ruiz, 
Armando Vazquez, Hector Perez-Grovas, Martha F. Guevara.  Nephrology, 
ICH, Mexico, DF, Mexico.


Hyperuricemia (HU) has been associated with endothelial disfunction, hypertension and 
cardiovascular morbi-mortality. HU is frequent in peritoneal dialysis (PD) patients (32.8%), 
and it has been associated with decline residual renal function. The mean uric acid (UA) 
removal is ∼1g per conventional hemodialysis session (HD), even with high-flux filters. 
Nevertheless, HU is still common in HD patients. HU is a common complication among 
renal transplant (RT) recipients, and it has been associated with decreased allograft function; 
HU may be an independent cardiovascular risk factor in these patients.


OBJECTIVE. The aim of this cross-sectional study was to evaluate the relationship 
of uric acid levels and its association with PD, HD, HDF and RT.


METHODS. Between 2005 and 2008, 100 patients were evaluated, they were treated 
with dialysis and were included in the Renal Trasnsplant program, 54% were males and 46% 
females, age: 31±12 years old. HDF was performed in 4008H FMC device, three times per 
week, with a high flux filter (polysulphone F80, FMC), dialysis time 198±31 min. Average 
time on dialysis prior to transplantation was 14±8 weeks, patients were under free intake 
and no anti-hyperuricemic therapy.


RESULTS. Mean AU levels were 9.1±1.16 (pre-kidney transplant), 7.3±1.79 (CAPD), 
7.0±1.72 (HD), 6.0±1.47 (HDF) and 6.4±1.57 (RT). Power was lower than 0.8 for those 
non significant comparisons. Eighty one percent of the patients in the group of RT with 
HU have a mean normal value of UA when they were under HDF.
Mean comparisons of uric acid levels


RT HDF HD CAPD
CKD 6.23±1.65 vs 


9.12±1.2; p<0.01
6.33±1.64 vs 
9.15±1.29; p<0.01


8.16±1.64 vs 
9.42±1.0; NS


7.05±1.18 vs 
8.92±0.61; p<0.01


CAPD 6.65±1.59 vs 
7.23±1.8; NS


6.43±1.46 vs 
7.43±2.13; p=0.02


7.5±1.52 vs 
7.07±1.57; NS


HD 6.99±1.87 vs 
7.0±1.72; NS


5.88±1.42 vs 
6.85±1.62; p<0.01


HDF 6.5±1.62 vs 
6.11±1.55; NS


CONCLUSIONS. The HDF maintained lower levels of uric acid compared 
with conventional HD and CAPD. We need a long-term controlled study to confirm 
cardiovascular outcomes in high risk patients.
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Comparison of Alternative Methods for Scaling Dialysis Dose  Carlo Basile,1 
Luigi Vernaglione,2 Carlo Lomonte,1 Vincenzo Bellizzi,3 Nicola Dambrosio,4 
Biagio Di Iorio.3  1Miulli Hospital, Acquaviva delle Fonti, Italy; 2Hospital 
of Manduria, Italy; 3Hospital of Solofra, Italy; 4Diaverum Renal Services, 
Acquaviva delle Fonti, Italy.


Kt/Vurea is an index of hemodialysis (HD) adequacy. The use of Vurea (as derived by 
the Watson formulae) as a normalizing factor was questioned; alternative parameters such 
as body weight0.67 (W0.67), body surface area (BSA), resting energy expenditure (REE), high 
metabolic rate organ (HMRO) and liver size (LV) were proposed.


This study was aimed to: 1. compare 481 pair-matched white healthy individuals with 
270 prevalent white HD patients as far as the 6 previously described normalizing factors 
(all anthropometrically-derived) and bioelectrical resistance (R), a directly measurable 
parameter, are concerned; 2. evaluate the effect of substituting BSA, W0.67, REE, HMRO, 
LV and R for Vurea as denominator in Kt/Vurea on the distribution of target dialysis dose 
in a cohort of 1058 prevalent white HD patients; 3. prospectively evaluate the predictive 
power of some demographic, anthropometric, and biochemical parameters, 7 HD adequacy 
indices (Kt/Vurea, kinetically computed, Kt/BSA, Kt/W0.67, Kt/REE, Kt/HMRO, Kt/LV and 
Kt/R), R and Kt on long-term survival of a cohort of 328 incident white HD patients by 
means of Cox regression analysis. All individuals underwent at least one single-frequency 
bioimpedance measurement, injecting 50 kHz alternating sinusoidal current with a standard 
tetrapolar technique.


When comparing pair-matched healthy males and females with HD males and females, 
respectively, only R was statistically significantly different (P < 0.0001 and P < 0.02, 
respectively). Kt/R gave a more clearcut differentiation among genders and body sizes, 
when compared with the other methods. The Cox regression analysis showed that only 
higher serum creatinine (P < 0.0001), lower Kt/R and higher R (for both P < 0.04) predicted 
a significantly better long-term survival.


In conclusion, Kt/R, R and serum creatinine were significant predictors of long-
term-survival in incident HD patients: R is related to the hydration status whereas serum 
creatinine suggests that body composition is more important than body weight and/or 
body mass index.
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Creatinine Generation Rate (CGR) as a Sensitive Parameter To Monitor 
Mild Daily Exercise in Hemodialysis (HD) Patients  Ken Tanaka,1 Jyunichiroh 
Hashiguchi,1 Satoshi Funakoshi,1 Yoshiaki Lee,1 Ryosuke Shimamine,1 Takashi 
Harada,1 Rieko Komatsu,1 Yoko Obata,2 Tomoya Nishino,2 Akira Furusu,2 
Naoko Tajima,3 Shigeru Kohno.2  1Division of Dialysis, Sakuramachi Clinic, 
Nagasaki, Japan; 2Department of Molecular Microbiology, Nagasaki University 
Graduate School of Medicine, Nagasaki, Japan; 3Department of Diabetes and 
Endocrinology, Jikei University School of Medicine, Tokyo, Japan.


Background; Despite numbers of reports that have shown the benefits of exercise in 
HD patients, it is not easy to monitor the status of their daily exercise. CGR, as well as 
pcr, is known to reflect muscle volume and is positively correlated with behavioral factors 
including various types of exercises. Purpose; To assess CGR on evaluating a mild daily 
exercise, walking, not resistance training but the primary mode of locomotion, in daily life. 
Subjects and Methods; Randomly selected 56 HD outpatients without serious cardiac 
or orthopedic problems in our facility were enrolled in this study after appropriate IC. 
All the patients were given a pedometer, and monitored their average walking steps per 
day. Patients were then divided into two groups, group I (n=23); walking > 3000 steps ⁄ 
day, and group II (n= 33); walking < 3000 steps ⁄ day (the national recommendation and 
alert), and pcr, Kt/V, CBC, or other biochemical tests were analyzed. CGR in each patient 
were computed routinely by calculating serum creatinine level at the pre and post the 
dialysis session. Results; As shown in table 1, CGR, pcr, Kt⁄V and albumin in group I 
were significantly higher than in group II, and the significance in CGR was surprisingly 
high among these parameters.
Parameters to Evaluate Mild Daily Exercise


Group I (walkers) Group II (less-walkers) p-value
CGR (%) 124.5 ± 2.98 84.7 ± 2.87 2.56E-12
pcr 1.09 ± 0.03 0.99 ± 0.04 0.034
Kt⁄V 1.41 ± 0.04 1.13 ± 0.06 0.0001
Albumin (g⁄dL) 4.25 ± 0.05 3.96 ± 0.06 0.001


Conclusion; These data suggest that CGR can be highly a sensitive parameter to assess 
mild exercise in HD patients.
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Novel Non-Invasive Hemodynamic Biomarkers for Improved Hemodialysis 
Treatment Management  Jan Berkow,1 Kevin Ho,2 Jose Bernardo.2  
1iNTELOMED, Inc., Allison Park, PA; 2Renal Division, University of Pittsburgh, 
Pittsburgh, PA.


Novel hemodynamic parameters derived from a photo-optic sensor offer potential as 
more effective early warning indicators for inadequate circulatory blood volume levels 
and inappropriate peripheral vasodilation. These may provide patient-specific biomarkers 
to more effectively manage ultrafiltration rates and extracorporeal cooling. A fast-Fourier 
transform is used to obtain a profile of the power level of the primary cardiac pulse wave and 
its associated reflections. A decrease in the higher frequency harmonic reflections indicates 
an increase in absorption by the blood vessel walls that are more pliable when effective 
circulatory volume falls. A decrease in effective circulatory volume implies inadequate 
autoregulatory capacity and the onset of a hypovolemic episode. A second parameter reflects 
the change in area between two derived waveforms to indicate peripheral tone changes. The 
waveforms employed are the equivalent of pulse pressure (dark blue waveform) and the 
diastolic only component (light blue waveform) of the filtered heart rate frequency.


These waveforms were obtained from a chronic hemodialysis patient at the start and 
end of a treatment. The green waveform is a measure of mean arterial pressure (MAP) 
captured from a Finapres device. The 2nd set of waveforms clearly indicates an increase 
in MAP and a complete loss of area between the waveforms (A and B) that correlates to 
an inappropriate vasodilation. Vasodilation in the periphery during ultrafiltration implies 
thermal regulatory cooling. The graph on the right in the 2nd set of data indicates a 
substantial loss in signal-to-noise of the higher frequency harmonic reflections (C and D) 
due to circulating blood volume loss.
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A New Parameter for Evaluating the Quality of Dialysis; the Patient 
Oriented Dialysis (POD) System  Ikuto Masakane,1 Junichi Ono,2 Mika Seino,1 
Satoko Ito,1 Yuki Oshikiri.3  1Nephrology, Yabuki Shima Clinic, Yamagata, Japan; 
2Clinical Engneering, Kawasaki Medical School Hospital, Japan; 3Dialysis 
Center, Yabuki Hospital, Yamagata, Japan.


OBJECTIVES: We have not yet obtained distinct answers to such questions as, what 
is good dialysis? or what is the best parameter for evaluating the quality of dialysis?”, but 
to answer such questions we have proposed a new method for evaluating the quality of 
dialysis called the Patient Oriented Dialysis (POD) system.


METHODS: The POD system is composed of two elements, the Malnutrition 
Inflammation Score (MIS) Sheet and the POD sheet. The MIS sheet is an assessment 
tool for nutritional and inflammatory status, which was modified from the original one 
established by Kalanter Zadeh et al. The POD sheet was originally composed in our facilities 
for evaluating the quality of life of the dialysis patient. The POD sheet has 36 questions 
concerning patients’ complaints, such as itchiness, appetite, fatigability, muscle cramps and 
so on. We have used the POD system with 320 dialysis patients in our facilities.


RESULTS: The MIS sheet revealed 8% of the 320 patients were moderately-severely 
malnutritioned, 28% were mildly, and 64% had a normal nutritional status. The POD sheet 
clarified that 15% of the patients had complained of having moderate-severe itching and 
the prevalence of itchiness in patients was 3 times lower than that of previous reports. The 
prevalence of other symptoms had also been clarified as being low by the POD sheet. The 
score of the POD sheet was closely related to the results of the MIS sheet.


CONCLUSIONS: The POD system is a useful tool for evaluating the quality of dialysis 
and suggests that the quality of life is closely related to the nutritional and inflammatory 
status. Further assessment is needed for the adaptation of the POD system to make a good 
dialysis prescription.
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Comparison of Molecular Adsorbents Recirculating System (MARS) 
Dialysis with Combined Plasma Exchange and Hemodialysis (PE/HD) in 
Children with Acute Liver Failure (ALF)  Betti Schaefer, Franz Schaefer, Karl 
H. Heckert, Claus P. Schmitt.  Center for Pediatric and Adolescent Medicine, 
University of Heidelberg, Heidelberg, Germany.


MARS is an extracorporeal liver support system eliminating albumin-bound and water-
soluble substances. It is increasing applied in children with ALF, although pediatric efficacy 
data are scant; comparative studies with PE/HD have not been obtained in any age group. 
We therefore performed a retrospective analysis of MARS efficacy in children with ALF.


Methods: 7 children aged 1 mo to 18 yrs underwent 19 MARS sessions. Adult MARS 
sets were used in 4 (23.5-66kg), MARS Mini Sets in 3 children (2.8-13kg). Mean session 
duration was 6.7 (4.5-10.5) h. In five children MARS was alternated with PE/HD (29 
sessions, mean duration 6h). Blood samples were obtained within 3 hours before and 
after treatment.


Results: Total serum bilirubin decreased from 18±7 to 13±3 mg/dl per session with 
the adult MARS system, whereas ammonia and Quick remained unchanged (67±36/70±31 
µmol/l and 58±16/52±23%). Mini-MARS dialysis reduced neither bilirubin (20±7/21±6mg/
dl) nor ammonia (65±23/55±23µmol/l); Quick slightly declined (31±20 to 23±10%).


In contrast, PE/HD markedly reduced bilirubin (23±10 to 11±4mg/dl) and ammonia 
(98±37 to 66±10µmol/l) in the two children treated with adult MARS sets; Quick increased 
threefold (18±5 to 56±2%). In three children treated with Mini-MARS, PE/HD decreased 
bilirubin (25±7 to 16±5mg/dl) and ammonia (99±53 to 75±47µmol/l) and increased Quick 
(28±8 to 51±13%).


MARS and PE/HD were well tolerated in all patients. Two patients completely 
recovered, and one patient with Wilson disease was successfully transplanted. 4 children 
died, including the three children treated with Mini-MARS.


Conclusion: Our preliminary experience suggests superior efficacy of PE/HD as 
compared to intermittent MARS therapy for treating ALF. Mini-MARS appeared particularly 
ineffective in eliminating albumin-bound compounds such as unconjugated bilirubin.
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Development of a Phosphorus and Calcium Kinetic Modeling Program  
Amanda K. Stennett, Norma J. Osfthun, Frank A. Gotch.  Fresenius Medical 
Care NA, Waltham, MA.


Over the last two decades, urea kinetic modeling (UKM) has evolved from an 
academic exercise to a routine clinical tool for the assessment of dialysis adequacy. UKM 
allows evaluation of a patient’s dietary protein intake, thereby determining whether a low 
BUN level is caused by malnutrition or adequate dialysis. While over 90% of dialysis 
patients achieve urea-based adequacy targets, less than half achieve K/DOQI targets for 
phosphorus (P) and calcium (Ca). High serum levels of P and Ca, and accumulation of Ca 
throughout the body are associated with bone disease, cardiac disease, and mortality. In 
the style of UKM, it should be possible to calculate intake and removal of these species 
so that dialysis treatment parameters and medication prescriptions can be tailored to the 
individual’s needs. The goal of this model is to generate a report which can help physicians 
with clinical decision-making regarding patient mineral metabolism. Initially, a set of 
formulae were developed that could be used to quantify the amount of P and Ca absorbed 
by the patient from their diet as well as the amount removed by dialysis treatment and 
P binders. A new parameter, the Phosphorus Protein Ratio (PPR), was also developed in 


order to evaluate patient compliance with diet and P binder regime. If a patient’s PPR falls 
outside of the acceptable range, the dietician and physician can be alerted to the possibility 
of non-compliance. The equations developed in this model quantify Ca and P absorbed and 
removed, generating mass balances of these species which can be used to suggest appropriate 
binder prescriptions that will bring a patient into target guidelines. In addition, the model 
suggests appropriate dialysate Ca concentrations to avoid Ca accumulation. The resulting 
report includes a graphical snapshot of relevant mineral metabolism data, including recent 
historical trends in individual patient’s data as well as calculated binder prescription and 
dialysate calcium concentration from mass balance details. This information can aid the 
physician in making clinical decisions regarding prescription of dialysis treatment and 
drugs, including P binders, calcimimetics, and vitamin D.
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Trimethoprim/Sulfamethoxazole (TMP/SMZ) Pharmacokinetics in 
Hemodialysis (HD) Patients  Shaffeeulah Bacchus,1 Boris Nogid,2 Kimberly 
M. Sarosky,2 Robert V. DiGregorio,2 William Shilkoff,2 David Taft,3 Harold 
J. Manley.1  1Department of Clinical Pharmacy, VillageHealth, DaVita Inc., 
Vernon Hills, IL; 2Department of Pharmacotherapy, Brooklyn Hospital Center, 
Brooklyn, NY; 3Department of Pharmaceutics, AMSCOP, Long Island University, 
Brooklyn, NY.


TMP/SMZ is broad spectrum antibiotic frequently used in HD patients. TMP/SMZ 
pharmacokinetics in HD patients determined in thrice weekly HD sessions utilizing 
contemporary technology and dialyzers. Methods: Twelve anuric patients (3M; 9F) received 
an infusion of 5 mg/kg (pre-HD weight) TMP/SMZ, based upon TMP component, given 
intravenously over 60 minutes post HD. Blood samples were collected at 0, 30 and 60 
minutes post TMP/SMZ infusion. Two days later patients received a standard HD session 
(180 minutes, Optiflux® F200NR, BFR=350–450 mL/min, DFR=800 mL/min) and blood 
samples were taken immediately pre HD, intra HD (30, 60, 120, 180 minutes) and post 
HD (15 and 30 minutes) to characterize TMP/SMZ HD clearance and rebound. Sample 
assays and monoexponential PK were conducted independently at AMSCOP, Long 
Island University, utilizing HPLC and WinNonLin version 5.2, respectively. TMP/SMZ 
clearance (CL) values were normalized to 1.73 m2 body surface area. Results: Patients 
were 49.6±12.9 yrs old and received 388.8±44.4mg TMP and 1943.8±222.1mg SMZ 
respectively. TMP concentrations (mcg/ml) post infusion, Pre HD, End HD, and 30 min 
post HD were 3.7±1.0 mcg/ml, 1.13±0.51mcg/ml, 0.71±0.34mcg/ml and 0.9±0.41mcg/ml 
respectively. SMZ concentrations (mcg/ml) post infusion, Pre HD, End HD, and 30 min 
post HD were 98.64±23.0 mcg/ml, 8.70±2.42mcg/ml, 2.75±1.24mcg/ml and 3.33±1.5 mcg/
ml respectively. Intradialytic TMP/SMZ PK are summarized in the table.
Intradialytic TMP/SMZ Pharmacokinetics
Variable TMP SMZ
Kel (hrs-1) 0.21±0.17 0.35±0.11
Half life (hrs) 5.23±3.79 2.35±1.11
Dose excreted (%) 8.51±2.93 4.92±1.16
CLHD (L/hr) 14.88±8.49 7.65±2.74
Rebound (%) 33.1±13.8 24.5±14.1


We conclude that TMP/SMZ 5 mg/kg IV post HD would not provide adequate coverage 
in HD patients. Additional dosing to achieve MIC coverage of ≤ 2/38 (TMP/SMZ) in mcg/
mL may be needed.
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Meropenem Removal in Critically Ill Patients Undergoing Sustained-Low 
Efficiency Dialysis (SLED)  Priya Deshpande, Julie Chen, Anita Gofran, 
Mariana Murea, Ladan Golestaneh.  Albert Einstein College of Medicine, NY.


Purpose: In this study we examine the removal of meropenem during an 8-hour SLED 
session. We also evaluate the adequacy of dosing meropenem as 1gm. every 12 hours during 
SLED. We use 4mcg/mL, which is the mean inhibitory concentration (MIC) of meropenem 
for Pseudomonas aeruginosa, as our reference point for therapeutic levels.


Methods: This is a prospective, open-label study involving 10 intensive care unit 
patients with renal failure needing SLED. All patients required meropenem (dosed as 1gm. 
every 12 hours) for suspected or documented infection. To ensure a steady- state tissue 
distribution, patients received at least 2 doses prior to the study. SLED was initiated at least 
2 hours after the last meropenem dose, and each session was at least 8 hours. Blood samples 
were collected at 0, 2, 4, and 8 hours after starting SLED. The 8-hour blood samples were 
collected near the end of the 12-hour dosing interval (trough). After centrifuging the samples, 
the supernatants were analyzed by high performance liquid chromatography.


Results: Most patients were male with a mean age of 63.7 years and a mean weight 
of 88.9kg. The SLED prescription was based on each patient’s needs, and the blood flow, 
dialysate flow, and ultrafiltration rates varied by up to 150mL/min. The mean reduction 
of plasma meropenem concentration was 79.1 ±7.3%, and the mean half-life was 3.6 
±0.8 hours during the 8-hour SLED. A larger amount of meropenem was removed in the 
first 4 hours of SLED compared with the rest of the session. The mean plasma trough 
concentration was 4 ±1.6 mcg/mL
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Conclusion: Meropenem was significantly removed from the blood compartment during 
SLED. Dosing 1gm. of meropenem every 12 hours during a typical 8-hour SLED session 
maintains adequate plasma concentrations.


Disclosure of Financial Relationships: nothing to disclose
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Pharmacokinetics of Tobramycin Is Highly Variable during Continuous 
Renal Replacement Therapy  Haley Goodwin,1 Tracie Delay,1 Monika 
Gupta.2  1Pharmacy, Medical University of South Carolina; 2Medicine, Medical 
University of South Carolina, SC.


Sepsis is the most common cause of acute kidney injury (AKI). Appropriate dosing of 
antibiotic is essential for management of septic patients. While it is known that antibiotic 
dosing is affected by continuous renal replacement therapy (CRRT), current dosing 
recommendations are empiric. The purpose of this study was to study pharmacokinetics 
of tobramycin in patients on CRRT who received tobramycin at recommended dose of 
2mg/kg/day to ensure safety as well as efficacy. Data was retrospectively collected on 
critically ill patients who received tobramycin while undergoing continuous veno-venous 
hemodiafiltration (CVVHDF, AN 69 membrane, blood flow rate 100 ml/minute, dialysate 
flow rate of 500 ml/hour, replacement fluid rate 1500 ml/hour) at the Medical University 
of South Carolina from June 2007-July 2008. Demographics, weight, height, tobramycin 
dose and levels, and CRRT variables were collected and pharmacokinetics were calculated. 
Six patients were identified (5 males, 1 female, 5 with AKI, 1 end stage renal disease, mean 
age 59 years, 3 white, 3 African-Americans) who had at least two tobramycin levels drawn 
during CRRT, which were valid for retrospective pharmacokinetic calculations. Kinetic 
parameters are as shown in Table 1. Volume of distribution that affects peak level and half 
life that affects trough level were highly variable and ranged from 0.08 - 1.5 L/kg (0.5 
+0.49 L/kg) and 4.1- 22 hrs (11 +6 hrs), respectively. Hence, peak and trough levels of 
tobramycin that dictate efficacy and safety, respectively need to be monitored closely. In 
conclusion,Tobramycin pharmacokinetics is highly variable in patients on CRRT. While 
dosing guidelines provide clinicians with appropriate starting doses, drug levels should be 
monitored to closely ensure adequate and safe therapy.
Table 1. Tobramycin Kinetic Parameters


Mean (SD) Median Range
Ke (hr-1) 0.082 (0.05) 0.075 0.032-0.169
Half-life (hr) 11 (6.00) 8.86 4.1-22
Vd (L) 34.4 (22.46) 33.3 6.1-74.2
Vd (L/kg) 0.5 (0.49) 0.36 0.08-1.5
Vd: Volume of distribution, Ke: Elimination constant
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Teicoplanin Is Adsorbed on Polysulfone Membranes: An In-Vitro Study  
Marco Sartori,1 Dinna Cruz,1 Mirella Zancato,2 Giuliano Dall’Olio,1 Federico 
Nalesso,1 Francesco Garzotto,1 Alexandra Chronopoulos,1 Claudio Ronco.1  
1Nephrology, St Bortolo Hospital, Vicenza, Italy; 2Pharmacology, University 
of Padua, Padua, Italy.


BACKGROUND: Teicoplanin is an alternative drug for patients with gram-positive 
vancomycin resistant infections. Severe acute kidney injury requiring renal replacement 
therapy (RRT) is common among septic patients. It is therefore fundamental to understand 
drug removal by RRT. We peformed an in-vitro study to estimate the sieving coefficient 
(SC) of teicoplanin.


METHODS: We performed 5 experiments of single-pass mock haemofiltration (HF) 
using a solution of 0.9%NS+teicoplanin (mean 75.17 µg/ml) and polysulfone membrane 
(Asahi U150, 1.5 m2). Samples were taken from arterial (Cpin), venous (Cpout) and 
ultrafiltrate lines (Cpuf). Teicoplanin levels were measured using fluorescence polarization 
immunoassay (Innofluor Test, Seradyn, Indianapolis, IN). Teicoplanin SC and mass balance 
were calculated.


FINDINGS: Results are shown in Fig 1. The mean SC for teicoplanin was 0.07. On 
mass balance analysis, the sum total amount of teicoplanin retrieved from the effluent 
(Meffluent 2.1 mg) and from the system outflow (Moutflow 43.1 mg) was notably less than that 
introduced into the system (Minflow 146.3 mg). Since only 31% of the total inflow amount 
of teicoplanin was documented in the outflow and effluent, we hypothesize that drug 
adsorption to the filter, rather than ultrafiltration, might have been the major drug removal 
mechanism (Fig 2).


CONCLUSION: In this in-vitro single-pass HF experiment, the estimated SC of 
teicoplanin was 0.07. Mass balance analysis suggests that a significant amount of teicoplanin 
may be adsorbed onto polysulfone membrane. This should be considered when teicoplanin 
is used in patients receiving RRT to avoid potential underdosing.
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Impact of Missed and Extra Hemodialysis Treatments on Patient Outcomes  
Len Usvyat, Peter Kotanko, Nathan W. Levin, Paul Balter, Paul Zabetakis.  Renal 
Research Institute, New York, NY.


In hemodialysis (HD) patients (pts) adherence to treatment (txt) schedule is vital, 
nevertheless, pts may skip txts for reasons other than hospitalizations or vacations (H/V). 
Pts may also be offered > 3 HD/wk to remove extra fluid. Our aim is to review the impact 
of a) missed and b) extra txts on mortality & hospitalizations.


We reviewed all HD pts scheduled for 3x/wk HD, who received ≥ 36 txts during 
baseline (BL) period between 1/1/2005 & 12/31/2006, & who were on HD for ≥ 3 mns 
before 1/1/2005. Follow up (FU) was between 1/1/2007 & 2/28/2009. During FU pts’ first 
hospitalization & date of death was noted.


During BL, number of txts was counted; based on this count, number of txts < or > 3x/wk 
was determined. Txts in excess of 3 HD/wk were considered “extra txts” while txts skipped 
were considered “missed.” Pts’ H/V were accounted for. During BL average of pre- and post 
weight & systolic blood pressure was computed. Cox regressions adjusted for age, gender, 
race, diabetes, vintage, & interdialytic weight gain (IDWG) were developed.


We studied 2,678 pts (54% males; 56% Blacks; age 56±16). Pts with 0-3 missed txt/
yr were considered reference group (RG). Cox regression revealed a gradient of HRs for 
both hospitalization & death between 1-3 extra txt/yr and >12 missed HD/yr. The HRs 
with >3 extra txts did not differ from RG.
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Pts with IDWG>4.5% of post weight who received extra txts have an even greater 
improvement in survival [HR 0.4] & hospitalization [HR 0.61] than all pts who received 
extra txt.


Our results support the notion that missing txts is detrimental to pts’ health. Clear 
improvement in outcomes from receiving just additional 1-3 txts/yr is evident & surprising. 
This improvement is even more pronounced in pts with high IDWG. The analysis of pts 
who always receive >3x/wkly txts may be confounded by indication as these pts are 
generally sicker.


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Patient Survival on Haemodialysis: Association with Treatment 
Time  Seema Singh, Damien Ashby, Albert Power, Thomas Cairns, David Taube, 
Neill Duncan.  West London Renal and Transplant Centre, Imperial College 
Kidney and Transplant Institute, London, United Kingdom.


Economic constraints of limited supply and high demand have driven treatment time 
on haemodialysis down. Although the HEMO study suggests that there is a ceiling to the 
survival advantage accrued by increasing Kt/V, centres demonstrating higher cumulative 
patient survival, such as Tassin, report the longest treatment times. Our large single centre 
has consistently achieved high targets for Kt/V coupled with relatively long treatment 
times. Our policy is not to penalise small patients by reducing treatment time when they 
have achieved high Kt/V largely by virtue of their size. We analysed the impact on 10 
year patient survival of higher Kt/V> 1.6 with longer treatment times. Four hundred and 
fifty-one incident patients commenced on haemodialysis between 1st Jan 1996 and 31st 
Dec 2001 were prospectively followed to end Nov 2008. Dialysis adequacy was measured 
monthly. Patient survival for those on third tertile for time on dialysis, t>4.0 hours, was 
significantly higher, 39.7% than for those on first, and second tertiles, 15.4% and 18.9% 
at 10 years (p<0.0001).


Within dialysis dose categories of Kt/V, extended treatment times where, high t >4 hours, 
were predictive of improved survival. Kt/V>1.6 and t>4.0 hours resulted in significantly 
higher cumulative patient survival of 54.3% v 38.9% in those with Kt/V>1.6 but t<4 hours 
(p<0.04). Similarly Kt/V<1.6 and t>4.0 hours resulted in significantly higher cumulative 
patient survival of 17.9% v 3.1% in those with Kt/V<1.6 but t<4 hours (p<0.0001). Time 


on dialysis was an independant predictor of survival, each hour increment decreased the 
relative risk of death by 63%, [CI 0.25-0.54]. We conclude higher treatment times result 
in higher cumulative patient survival and is irrespective of dialysis dose.
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Extended Hours Hemodialysis in Australia  M. Jun,1 M. J. Jardine,1 N. 
Gray,2 R. Masterson,3 P. G. Kerr,4 J. W. M. Agar,5 C. M. Hawley,6 A. Cass,1 M. 
Gallagher,1 V. Perkovic.1  1George Institute for International Health, University 
of Sydney, NSW, Australia; 2Nambour General Hospital, QLD, Australia; 
3Royal Melbourne Hospital, VIC, Australia; 4Monash Medical Center, VIC, 
Australia; 5Geelong Hospital, VIC, Australia; 6Princess Alexandria Hospital, 
QLD, Australia.


Background
Individuals receiving conventional hemodialysis (<15 hours/week) have high mortality 


rates. There is some evidence suggesting that those receiving longer dialysis duration have 
superior treatment and survival outcomes.


Methods
We pooled prospectively collected data from 5 Australian centers on patients receiving 


extended hours hemodialysis (EHHD), defined as weekly treatment duration of at least 24 
hours. We assessed patient and dialysis characteristics, patient survival, treatment survival 
and access related events.


Results
A total of 260 people commenced EHHD between 1999 and end of follow up in May 


2009. The median follow-up was 23 months (IQR: 10-39 months). Dialysis was undertaken 
3-4 times weekly by 87% of patients. Mean age was 51 years (range: 22-82), 78% male, 
90% Caucasian and the most common underlying kidney diseases were glomerulonephritis 
(35%), polycystic kidney disease (10%) and diabetes (10%).


Patient survival rates on treatment at 1, 3 and 5 years were 99%, 93% and 90% 
respectively. Among the 11 deaths, sepsis was the most common cause (45%). Technique 
survival rates (alive and receiving EHHD) at the same time points were 92%, 78% and 
78% respectively. The most common causes for withdrawal were failing health (24%), not 
coping with the modality (11%) and inability to sleep (13%). Access related event rates 
at 1, 3 and 5 years were 20%, 33% and 40% respectively, with the most common being 
infection (55%), thombosis (17%) and stenosis (13%).


Conclusion
EHHD is an effective treatment option for selected patients. Most EHHD in Australia 


is provided 3-4 times weekly, with survival rates comparable to those reported for 6 times 
weekly treatment and for transplant recipients. Infection was the most common cause of 
death and access complications. Properly conducted randomized trials are required to 
reliably assess the balance of risks and benefits.
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Electrical Body Impedance Analysis Predicts the Risk of Death in 
Maintenance Hemodialysis Patients  Carlo Donadio.  Internal Medicine – 
Nephrology, University of Pisa, Pisa, Italy.


Malnutrition is a major determinant of long-term outcome of maintenance haemodialysis 
(MHD) patients. Severe malnutrition is accompanied by alterations in body weight and body 
mass index (BMI). However, the major limitations of BMI are its poor sensitivity.


The aim of this study was to evaluate the efficiency of electrical body impedance 
measurement (BIA) to indicate alterations in body composition, and to predict clinical 
outcome of MHD patients.


BIA has been performed during a two year-time period, by means of a single frequency 
(50 kHz, 0.8 mA) impedance analyzer (ST-BIA, Akern), in 126 MHD patients (F46, M80), 
aged 22-90 years (mean 65.1), dialysis vintage 0.5-36 years (mean 6.2), body weight 36.3-
135.8 kg (mean 76.0). Twenty-two patients died during this time period. Forty-six patients 
were re-examined at 2 years interval. Serum albumin (ALB) and dialytic efficiency (single 
pool Kt/V) were measured in all patients.


Values of resistance (R), reactance (Xc), phase angle (PA), body cell mass (BCM), 
and of extra-cellular volume as percentage of total body water (ECW%) were directly 
measured by the impedance analyzer.


The cross sectional analysis of the 126 MHD patients demonstrated a statistically 
significant positive correlation between ALB and PA, Xc, BCM. Age and ECW% correlated 
negatively with ALB. No correlation was found between BMI or sp Kt/V and ALB.


The longitudinal study of 46 patients demonstrated no significant variation in ALB 
and sp Kt/V, a slight, but statistically significant reduction in BMI (p<0.05) and a higly 
significant reduction in PA, Xc, BCM, while ECW% significantly increased.


Significantly lower values of PA, Xc and BCM and significantly higher values of 
ECW% were found in the 22 patients deceased within 2 years from the first examination 
in comparison with still alive MHD patients, while no difference was found for ALB and 
sp Kt/V values.


In conclusion, BMI seems inadequate to assess nutritional status in MHD. Data derived 
from BIA, in particular PA, Xc, BCM and ECW% are significantly correlated with ALB, 
which is a validated marker of malnutrition in MHD patients. Furthermore, BIA seems 
even more sensitive than ALB to predict the risk of death in MHD patients.


Disclosure of Financial Relationships: nothing to disclose
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F-PO1546


Diuretics on Outcome in Postoperative Critical Patients Receiving Acute 
Dialysis  VinCent Wu,1 Fang-Chi Chang,1 Wen-Je Ko,2 Kwan-Dun Wu,2 NSARF 
Study,1,2 Hun-Bin Tsai.3  1Internal Medicine, National Taiwan University 
Hosptial, Taiwan; 2Critical Care, National Taiwan University Hosptial, Taipei, 
Taiwan; 3Internal Medicine, Zu-Chi Hospital, Taiwan.


The impact of diuretics on the mortality is still debated in critical post surgical patients 
received acute dialysis.


Design, Setting, and Patients A non-concurrent prospective, observational, multiple-
center study of 572 post surgical acute renal failure patients required hemodialysis 
participated in this study. Patients were daily followed up and record dialysis modality, 
frequency, blood pressure, lactate, urine output and O2 index at initialing dialysis and up to 
30 days after dialysis. Hospital mortality associated with daily diuretics use at acute dialysis 
was estimated using Cox model with time –varying significant covariates after adjusting 
propensity score to taking diuretics and time –dependent covariates.


Results The mean age was 60.8 ±16.6 years and 424 (74.1%) patients received diuretics 
at initializing hemodialysis. The oxygen index was lower (p=0.011), and more ratio of 
respiratory failure (p= 0.036) at initializing dialysis in diuretic than no diuretic groups. 
In clinical practice, lower oxygen index (p=0.039), lower creatinine (p=0.031) and lower 
lactate (p= 0.033); lower urine output (p=0.001), will led to diuretics use. Post operation, 
280 (49.0%) patients with operation dead during 30 days after dialysis. The propensity score 
adjusted Cox model with time –varying to 30 day dialysis death found that daily oxygen 
index (HR, 0.998, CI, 0.997-0.999, p<0.001), daily lactate (HR, 1.236, CI, 1.192-1.282, 
p<0.001) and varying 3 days cumulated diuretics dose could predict 30- day mortality (HR, 
1.286, CI, 1.011-1.637, p=0.041).


Conclusions. Our study has shown the first time that loop diuretics have adverse effect 
on the acute dialysis in the post surgical critically ill group. Diuretics are prescribed in 74.1% 
post surgical patients with acute dialysis and their use is associated with poor oxygen index, 
lower creatinine and lower urine output. Large multiple, central random studies carried out 
will be required to confirm and validate taking diuretics in acute dialysis.
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Randomized Trials in Peritoneal Dialysis: North America’s Contribution 
and Future Opportunity  A. K. Jain, M. Weir, A. Iansavitchous, J. Johnson, 
P. Blake, A. X. Garg.  University of Western Ontario, Canada.


A better understanding of the nature and quality of previous randomized trials (RTs) in 
peritoneal dialysis (PD) would help guide the conduct of better RCTs in the future. It would 
also allow countries to put their past contributions into a global context.


We searched Medline, EMBASE and Cochrane Clinical Trials Registry to identify 
all published PD RTs. In total, 2955 abstracts were identified for possible inclusion. 
Once all trials were identified various data elements were abstracted and tabulated. In 55 
cases the full text was required to abstract the data. Articles for inclusion and abstracted 
data elements were determined independently by two nephrologists, with discrepancies 
resolved by consensus.


From 1966 to January 2008, 345 PD RCTs were published. The RCTs had three 
distinctive features: they were small (over one half of studies had an n < 30), most were 
conducted in a single centre (over 80%) and few considered patient oriented outcomes 
(over two thirds of studies did not assess clinical endpoints). America is the top producer 
of PD literature in the world and Canada is tied at 6th. However, when we considered the 
number of studies per million population (pmp) or number of studies per thousand PD 
patients (ptpp), American productivity drops to 16th and 23rd respectively. Similarly Canadian 
productivity drops to 13th and 19th.


This study demonstrates that countries who would likely benefit from this research (i.e. 
those with large numbers of PD patients) are not contributing equally to this knowledge 
pool. To provide new generalizable knowledge to guide patient care, future RCTs in PD 
should enrol larger numbers of patients across multiple centres. In North America, this 
would be facilitated by the development of a trial network for renal clinical research with 
coordinators knowledgeable about PD at each centre.
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Quality of Life of Patients on Short Daily Haemodialysis in an Irish 
Renal Unit  Wael F. Hussein, Samar A. Medani, Sean Leavey, Frank Walker.  
Nephrology Department, Waterford Regional Hospital, Waterford, Ireland.


Introduction:
Short daily hemodialysis (SDHD) was shown to be better tolerated than standard 


hemodialysis (SHD). As the only centre in Ireland to offer this modality, we report on our 
experience with 8 patients switched to SDHD.


Methods:
Quality of life was assessed on SHD and on SDHD using: (1) KD-QOL questionnaires, 


(2) qualitative assessment of perceived differences, (3) a “symptoms severity score” 
questionnaire and (4) the “Minutes to recovery” scale. Standard formulas were used to 
calculate Kt/V values.


Results:
All were Caucasian males, aged 52 (Interquartile range (IQR) 49-62) yrs. Time on 


SDHD was 23 (15-30) months. Co-morbidities (n): cardiac disease (5), diabetes (5), 
hypertension (8), peripheral vascular disease (2) and cirrhotic liver disease (1). Indications 
were uremic symptoms (4), uncontrolled hypertension (4), intradialytic complications (5). 
One patient had steal between his LIMA coronary graft and his fistula.


SHD was performed 3.2 ±0.4 (mean ± SD) times a week for 237 ± 21 minutes per 
session, while SDHD was performed 5.8 ± 0.2 times for 141.3 ±41 minutes. There was 
no difference in the total weekly minutes or the weekly ultrafiltration. Clearances were as 
follows (SHD, SDHD) spKt/V: 1.34 ± 0.32, 0.96 ±0.15 (p=0.049); stdKt/V: 2.29 ± 0.13, 
3.35 ± 0.32 (p=0.000).


Remarkable differences in KDQOL indices were noted. ESKD-targeted indices 
improved from 62.8 to 67.1. Large improvements were noted in the SF-36 scores. The 
overall health rating score changed from 35 to 55 (none statistically signficant). Minutes 
to recovery improved from a median of 240 minutes (IQR: 113 – 810) to 60 (0-127) 
minutes (p=0.043). Significant improvements were noted in all dialysis-related symptoms. 
Qualitatively, improvements were noted in energy levels, volume control, time in hospital 
and well-being. Patients concern about travel time was outweighed by the overall benefits. 
All patients decided not to switch back to SHD.


Conclusion:
SDHD was better tolerated than SHD and patients experienced better QOL. Our positive 


experience will encourage other units to offer this modality to patients failing SHD.
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Role of Residual Kidney Function on Phosphate Control and Anemia 
Management in Hemodialysis Patients  E. L. Penne,1,2 N. C. van der Weerd,1,2 
M. P. C. Grooteman,2 A. H. A. Mazairac,1 M. A. Van den Dorpel,3 M. J. Nubé,2 
R. Lévesque,4 P. M. Ter Wee,2 M. L. Bots,5 P. J. Blankestijn.1  1Nephrology, UMC 
Utrecht, Utrecht, Netherlands; 2Nephrology, VU Medical Center, Amsterdam, 
Netherlands; 3Nephrology, Maasstad Hospital, Rotterdam, Netherlands; 
4Nephrology, St Luc Hospital, Montreal, Canada; 5Julius Center, UMC Utrecht, 
Utrecht, Netherlands.


Background: In contrast to peritoneal dialysis, the benefits of residual kidney function 
(RKF) in hemodialysis (HD) patients have not been well studied. The aim of the present 
study was to investigate the role of RKF on phosphate control and anemia management 
in a large cohort of HD patients.


Methods: For the present analysis, baseline data of 569 consecutive patients from 
the Convective Transport Study (CONTRAST) were used. Patients with RKF (n=295) 
were subdivided in tertiles, according to degree of glomerular filtration rate (GFR) as 
estimated by 24-hr urinary urea and creatinine clearance. The relation between RKF and 
serum phosphate and hemoglobin levels, use of phosphate binding agents, erythropoietin 
stimulating agents (ESA), ESA index (i.e. ESA dose divided by hematocrit level), and 
achievement of KDOQI treatment targets were statistically analyzed.


Results: Phosphate treatment targets were achieved in 68% of patients within the 
upper GFR tertile, as compared to 45% in anuric patients (p for trend=0.007), despite lower 
prescription of phosphate binding agents (p-value for trend=0.001). ESA requirements 
were 30% lower in patients within the upper GFR tertile as compared to anuric patients 
(p-value for trend=0.003), while hemoglobin levels were comparable (overall mean 11.9 ± 
1.2 g/dL). In multivariable regression models, RKF showed an independent relation with 
phosphate level (B= -0.10, 95% CI -0.15 to -0.05, p<0.001) and ESA index (B=-0.12, 95% 
CI -0.24 to -0.01, p=0.02).


Conclusion: This study demonstrated beneficial effects of RKF on phosphate control 
and anemia management in HD patients, which may contribute to improved clinical 
outcome. Efforts to preserve RKF in HD patients should be encouraged.
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A Pilot Randomized, Double-Blind, Cross-Over Study of High Cut-Off 
Versus High-Flux Dialysis Membranes  Darren Lee,1 Michael Haase,2,3 Anja 
Haase-Fielitz,2,3 Kathy Paizis,1 Herman Goehl,4 Rinaldo Bellomo.3  1Department 
of Nephrology, Austin Hospital, Australia; 2Department of Nephrology, 
Charité University Medicine, Berlin, Germany; 3Intensive Care Research, 
Austin Hospital, Australia; 4Device Research, Gambro Dialysatoren GmbH, 
Germany.


Background: Removal of β2-microglobulin (β2M) is poor by standard dialysis 
membranes. The efficacy of β2M removal with a high cut-off (HCO) membrane and its 
safety was compared to a standard high-flux (HF) membrane.


Methods: Eight stable haemodialysis patients were enrolled in a prospective, 
randomized, double blind, cross-over study and treated with HCO (Gambro HCO 1100) and 
HF membranes for a period of 2 weeks each, with an intervening 1-week washout period. 
Pre-dialysis and post-dialysis serum samples and serum and dialysate samples at 1 hour 
(to calculate solute clearances) were collected during the first and last dialysis sessions of 
each treatment period. Primary end point was removal of serum β2M. Secondary end points 
included serum albumin concentrations, and albumin and small solute clearances.


Results: HCO membranes achieved significantly lower median post-dialysis β2M 
concentration (10.8mg/L versus 14.2mg/L; P=0.003) and greater β2M reduction ratio 
(62.3% versus 51.0%; P<0.002). Serum albumin decreased at the end of the treatment period 
with HCO membranes (36 g/L to 29.5 g/L; P=0.018) and increased to 33.5 g/L post-washout 
period, not significantly lower than baseline (P=0.25). Albumin clearance was significantly 
greater with HCO membranes (2.2 ml/min versus 0.06 ml/min; P=0.004). However, urea 
reduction ratio was significantly lower with HCO membranes (64.8% versus 71.5%; 
P<0.001) suggesting lower small solute clearance.Conclusion: Removal of β2M was more 
efficacious with HCO membranes than standard HF membranes. Reversible reduction in 
serum albumin and lower small solute clearance require further investigations.
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Clinical Characteristics Associated with Adequate Hemodialysis  Lilyanna 
Trpeski,1 Stanley Fenton,2 Judith Miller,2 Charmaine E. Lok.2  1Renal Disease 
Registry, Toronto, Canada; 2Toronto General Hospital, Toronto, Canada.


Increased morbidity and mortality of hemodialysis (HD) patients are associated 
with inadequate weekly Kt/V. We sought to determine patient factors that would identify 
modifiable risk factors for not achieving weekly Kt/V from a large prospective hemodialysis 
cohort participating in The Renal Disease Registry (TRDR). TRDR captures information 
on dialysis patients from 36 facilities within Ontario, Canada.


Between Oct and Dec 2007, routine data were collected from a subset of 2440 HD 
patients from TRDR. Patient demographics and comorbidities were collected at the time 
patients initiated dialysis. Weekly KT/V was calculated using a single pool Daugirdas 
formula multiplied by the number of dialysis sessions each week. A logistic regression 
model was used to estimate which demographic and clinical factors were associated with 
an adequate weekly KT/V of >3.9.


The mean age of the cohort was 65.7 years (SD=15.3), 57.5% were men and 61.6% 
were Caucasian. The average duration of HD prior to the follow up laboratory data was 4.6 
years (SD=5.1) with 52.3% on HD longer than 3 years. Central venous catheters (CVC) 
were used by 52.3% and 41.0% used arteriovenous fistulas (AVF).
Table 1. Significant factors associated with a weekly KT/V of >3.9
Factors Odds Ratio Lower-Upper Confidence Interval
Female Sex 2.7 2.1-3.4
Asian Ethnicity 2.7 1.7-2.4
BMI 18.5-25 0.6 0.3-1.2
BMI 25-30 0.3 0.1-0.7
BMI>30 0.2 0.1-0.4
HD≥12 hours per week 2.6 2.1-3.4
Fistula 2.9 1.7-2.9
Referent factors: male sex, Caucasian , BMI<18.5,HD<12 hours per week, catheter;


There was a strong association between race, gender, body mass index (BMI), vascular 
access type, and total weekly HD duration and achieving a weekly Kt/V>3.9. Modifiable 
risk factors include BMI, dialysis duration and CVC use. Nephrologists should focus 
their efforts on reducing the high (>50%) CVC use, advocate for longer dialysis duration 
where feasible and promote adequate patient nutrition. This study highlights the benefits 
of a functioning AVF and longer dialysis duration on dialysis adequacy which may, in turn, 
translate into improved patient survival.


Disclosure of Financial Relationships: nothing to disclose
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Effect of IMPACT Program on Mortality among Incident Hemodialysis 
Patients  John A. Robertson,1 Pooja Goel,2 Grace Chen,2 Ronald Levine,2 
Deborah A. Benner,2 Amy Burdan.2  1Office of the Chief Medical Officer, DaVita 
Inc., Lakewood, CO; 2DaVita, Inc., Lakewood, CO.


Introduction:IMPACT (Incident Management of Patients, Actions Centered on 
Treatment) is designed to reduce mortality in incident patients during the first 3 months of 
dialysis. IMPACT, initiated in October 2007, standardizes the incident patient on-boarding 
process. The program provides a structured process and dedicated materials for patient 
intake, education, management and reporting.


Methods:This was an observational, nonrandomized, unblinded study of the effect of 
the IMPACT program on mortality among IMPACT and non-IMPACT hemodialysis patients 
at 44 DaVita dialysis facilities. Incident patients were defined as those whose first day of 
DaVita dialysis was within 30 days of their first day of dialysis ever. They were evaluated 
up to the earlier of 365 days or their expiration. Mortality rate is reported per quarter and 
cumulative mortality over 4 quarters. Method 1 analysis maintained a constant sample size 
over time and includes patients with a complete record of survival or death over 1 year. 
Method 2 analysis calculated time-at-risk-based mortality, in which all new to dialysis 
patients were included if they had at least 1 day of treatment during the 1-year period.


Results: By Method 1, mortality was significantly lower in IMPACT patients (N=417) 
per individual quarter compared to the non-IMPACT patients (N=12,855; 0.10≤P≥0.05 
for Q1-3, P≤0.05 for Q4), and mortality declined rapidly and consistently each quarter. 
Cumulative data showed significantly lower mortality among IMPACT patients compared 
to non-IMPACT patients as early as Q1 (0.10≤P≥0.05) and continued to end of Q4 (P≤0.05). 
By Method 2, there was a similar trend toward lower mortality among IMPACT patients 
(N=732) compared to non-IMPACT patients (N=30,542) in the latter half of the year, in 
both the per-quarter and cumulative analyses.


Conclusions:The IMPACT program demonstrated lowered mortality among incident 
hemodialysis patients. This benefit is likely a result from focused patient management, 
especially in placing fistula access, at facilities using the IMPACT program.


Disclosure of Financial Relationships: nothing to disclose
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Reference Ranges for Human Body Composition and Fluid Overload  Ulrich 
M. Moissl, Sebastian Wieskotten, Paul W. Chamney, Peter Wabel.  Research & 
Development, Fresenius Medical Care, Bad Homburg, Germany.


Background:
The determination of body composition and fluid overload is of major importance in 


the therapy of patients with chronic kidney disease. Several studies have shown that whole 
body bioimpedance spectroscopy (BCM – Body Composition Monitor) can be used for an 
accurate and objective assessment of fluid status and body composition. Normal ranges 
(reference ranges) are essential to facilitate the clinical interpretation of the measured 
body composition and fluid overload. The aim of this work was to derive normal body 
composition ranges in a healthy paediatric and adult population.


Subjects and methods:
In 2071 healthy Caucasian subjects (307 boys, 300 girls, 680 males, and 784 females) 


aged 2 – 95 years BCM measurements were performed. Fluid overload (FO) was calculated 
and body composition was determined in terms of lean and fat tissue. The quantities lean 
tissue index (LTI) and fat tissue index (FTI) were calculated by normalising lean and fat 
tissue to Height2. Normal ranges were calculated by a percentile-based analysis of FO, 
relative fluid overload (RelFO), LTI, FTI and the ECW/ICW ratio. The normal ranges were 
separated for gender and age and compared with data available from the literature.


Results:
Figure 1 depicts the normal ranges (data points, 10th and 90th percentile lines) for the 


LTI for male and female subjects over age. In males, the LTI was found to increase up to 
an age of about 30 years, and decrease again thereafter. In females, the LTI was found to 
be generally lower, and the maximum achieved at an age of about 20 years.


Conclusion:
The characteristics of the normal ranges calculated are consistent with well known 


observations concerning the development of body composition during maturation and 
aging. Age and gender are essential inputs for calculating normal reference ranges in 
individual subjects.


Disclosure of Financial Relationships: employer: Fresenius Medical Care.







J Am Soc Nephrol 20: 2009 Dialysis: Hemodialysis and Other Renal Replacement Therapies: Methods, Access, and Adequacy II 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


470A


F-PO1554


Relative Blood Volume Monitoring (rBVM) during Intermittent 
Hemodialysis (IHD) for Critically Ill Children: Algorithm To Decrease 
Hypotensive Episodes  Aicha Merouani,1 Wassim Kechaou,2 Lyse Pelletier,1 
Catherine Litalien,2 Thierry Ducruet,2 Philippe Jouvet.2  1Division of Pediatric 
Nephrology, Ste-Justine Hospital, University of Montreal, Montreal, QC, 
Canada; 2Division of Pediatric Critical Care Medicine, Ste-Justine Hospital, 
University of Montreal, Montreal, QC, Canada.


In pediatric patients receiving IHD for acute kidney injury (AKI), removal of fluids 
is frequently limited by hemodynamic instability and manifests in most of circumstances 
by intradialytic hypotension. Minimal data exist on rBVM use during IHD in pediatric 
intensive care unit (PICU).


To assess the efficacy of rBVM, all children with AKI requiring IHD admitted in PICU 
from 2000 to 2007 were studied. Plasma volume changes were monitored using the rBVM 
Fresenius module. Hypotension episodes and ultrafiltration (UF) achieved were compared 
between IHD with and without rBVM using Chi 2 test and Wilcoxon test respectively.


Twenty five patients with a median age of 14 years old (1.8 to 18) and 44 kg body weight 
(10 to 85 kg) were included. The median pediatric index of mortality (PIM2) at admission 
in PICU was 12.5% (0.1 to 92%) and organ dysfunction score at IHD start (PELOD) was 
12 (0 to 33). Survivors at PICU discharge were 17/25 (68%). Twenty five patients had 
146 IHD. After exclusion of 12 sessions of patients who received blood transfusions, 64 
treatments were studied in control group and 70 in rBVM group.


We found no difference in the frequency of hypotension episodes between the two 
groups (35.9 vs 32.9%), a higher median UF in rBVM group (40.4 vs 30.9 ml/kg in IHD 
treatments with hypotension episodes, (p<0.03) and 45.6 vs 33.2 ml/kg, (p<0.04) in 
IHD treatments without hypotension episodes and a higher number of interventions per 
sessions in the absence of hypotension (34.3 vs 9.4, p<0.01). The decrease in rBVM was 
not exceeding 13 % during the session in patients without hypotension.


In our experience, hypotension episodes were observed in 1/3 of IHD treatment in 
critically ill children, rBVM allowed higher UF and was associated with less hypotension 
when decreased rBVM was not exceeding 13%.


Specific guidelines on BVM use may decrease critically ill children hypotension 
episodes during IHD treatment


Disclosure of Financial Relationships: nothing to disclose
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A Phase III, Open-Label Study of Tenecteplase for Improvement of 
Hemodialysis Catheter Function: TROPICS 4  Steven Fishbane,1 S. 
Milligan,2 K. Lempert,3 J. Hertel,4 J. Wetmore,5 M. Oliver,6 M. Blaney,7 J. R. 
Jacobs,7 B. S. Gillespie,8 S. M. Begelman.7  1Winthrop Univ Hosp, Mineola, 
NY; 2Nephrology Inc., Mishawaka, IN; 3ProMedica Health System, Toledo, OH; 
4Kidney Care Associates, Augusta, GA; 5Univ of Kansas Med Ctr, Kansas City, 
KS; 6Sunnybrook Health Sci Ctr, Toronto, ON; 7Genentech, Inc., South San 
Francisco, CA; 8Quintiles, Inc., Morrisville, NC.


Purpose: To determine safety and efficacy of tenecteplase (TN) for treatment of 
dysfunctional hemodialysis (HD) catheters


Methods: Patients (pts) with cuffed, tunneled HD catheters and blood flow rate (BFR) 
<300 mL/min at arterial pressure –240 to –280 mmHg received 2 mg open-label TN, a 
thrombolytic, in each lumen for a 1-hr intracatheter dwell. Treatment success was defined 
as BFR ≥300 mL/min and increase from baseline BFR ≥25 mL/min 30 min prior to and 
at the end of HD. Pts who did not have treatment success then received 2 mg TN for an 
extended-dwell (ED) up to 72 hrs, which was withdrawn from the catheter prior to initiating 
HD at the next session. The primary safety endpoint was incidence of targeted adverse 
events (AEs; intracranial hemorrhage [ICH], major bleeding, embolic events, thrombosis, 
catheter-related blood stream infection [CRBSI], and catheter-related complications) 
through the second HD session after final TN exposure.


Results: HD pts (n=223) with baseline BFR 0–199 mL/min (45.3%), 200–274 mL/
min (36.9%), or 275–299 mL/min (17.0%) received 1-hr dwell 2 mg TN; 34.1% (95%CI 
[27.9%,40.3%]) had treatment success, with mean (SD) increase from baseline BFR of 82 
(124) mL/min. Of 116 pts who received ED 2 mg TN, 49.1% (95%CI [40.0%, 58.2%]) 
had treatment success at the end of the next HD session, with a mean (SD) increase from 
baseline BFR of 117 (140) mL/min. Five CRBSIs and one thrombosis were reported, 
all of which resolved with treatment. There were no reports of ICH, major bleeding, or 
embolic events.


Conclusions: TN administered as a 1-hr dwell and ED was associated with improved 
HD catheter function, as measured by BFR. The safety profile of intracatheter TN was 
favorable, with a low incidence of targeted AEs, consistent with rates reported in the 
literature.


Disclosure of Financial Relationships: grant/research support: Genentech.
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Evolution of Intradialytic Sodium Gradient and Interdialytic Weight Gain 
in Incident Hemodialysis Patients  O. Sergeyeva, L. Usvyat, P. Kotanko, N. 
W. Levin.  RRI, NY.


Background:
Sodium (Na+) flux during hemodialysis (HD) depends in part on the difference between 


dialysate Na+ (DNa) and serum Na+ (SNa). A positive sodium gradient (GNa = DNa – Sna) 
increases serum osmolality, activates thirst and may lead to higher interdialytic weight gain 
(IDWG). This study tests the hypothesis that GNa is positively correlated with IDWG.


Methods:
This retrospective study enrolled incident patients commencing HD between 1/1/2001 


and 8/31/2007. SNa, DNa, IDWG, and enPCR were recorded monthly. Patients were 
stratified into 4 groups by GNa; 1: <0 mmol/l; 2: 0-3 mmol/L; 3: 3-6mmol/l; 4: >6 mmol/l. 
IDWG was expressed in % of post-HD weight. A multiple linear regression model with 
IDWG as the dependent and GNa and enPCR as predictors was developed.


Results:
7,030 HD patients were studied (age (mean±SD) 61±15 years, 44% females, 47% 


blacks, 43% whites). SNa was 138.2±3.4 mmol/l (range 128-146), DNa was 140.1±1.7 
mmol/l (range 138-146), GNa was 1.9±3.8 mmol/l. IDWG was 3.3±1.6 %, enPCR was 
0.87±0.26 g/kg/d. Post-HD weight decreased and enPCR increased over the first year (Fig 
1a). IDWG was positively related to GNa (Figure 1b). In multiple regression analysis both 
GNa and enPCR were independent significant predictors of IDWG (R=0.258; P<0.0001). A 
positive GNa of 10 mmol/L predicts IDWG by 0.71 % (95% CI: 0.68 to 0.74); an enPCR 
of 1 g/kg/d predicts an IDWG by 1.08 % (95%CI: 1.03 to 1.13).


Conclusion:
IDWG was clearly different between GNa groups. IDWG increases sharply in the first 


4-5 month after start of HD and then tends to stabilize. enPCR increased in the same pattern 
as IDWG. Both enPCR and GNa are independent positive predictors of IDWG. While 
enPCR can be conceived as advantageous, positive GNa results in potentially detrimental 
extracellular volume expansion.


Disclosure of Financial Relationships: nothing to disclose
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ARF Requiring Dialysis: Use of Shift Cvvhd vs Conventional Dialysis  Luis 
A. Concepcion, Luciana B. McLean.  Medicine Division of Nephrology, Texas 
A&M College of Medicine Scott&White Hospital, Temple, TX.


Objective:The spectrum of ARF requiring dialysis is changing.We analyzed 8y 
data of our hospital using conventional and shift(8hcvvhd)used in the last 4years.
Methods:280patients, Conventional Bicarbonate dialysis Fresenius 2008 machines and 
shift 8h Cvvhd (Nxstage),EMR for demographics, lab data,HD records reviewed for dialysis 
parameters.Data as mean and st.dev. Survival analysis by Kaplan Meier.Results: 280 
patients required HD,60%male,77%in ICU,32%DM, hospital stay 21.7d(14)mortality40.3% 
no different conventional vs shift cvvhd, male vs female, Dm vs no DM. 1600acute 
dialysis treatments were reviewed:69.1%In ICU, 32%w/femoral catheters.Shift cvvhd 
patients had lower MAP predialysis(84vs92mmHg)*,lower heparin dose(806vs1935U)*, 
UF/hour(472vs832ml/h)*,hypotensive episodes/h (0.09vs0.45)*and longer dialysis 
time(469min vs 243 min)* more UF(3688Vs3326ml)*. QB was lower(309vs376)*dialysate 
K higher(3.2vs 2.6)* more fluid given(834vs499ml)*,dose of ccvhd 65.5(18.9)ml/kg/h. 
Cox regression show predictors for survival number of dialysis treatments and MAP. 
Conclusion: ARF requiring HD is more frequent in ICU, despite benefits in hemodynamics 
no difference in survival between patients started on conventional vs shift cvvhd,ICU vs 
floor. Shift Cvvhd is equivalent to conventional dialysis for treatment of ARF. Table:age 
60.7(16.7) BUN 91.9(43) RBVch -11(6) Creat 6.4(2.9) Alb 2.4(0.84) UFtot 3033(1961) 
Hb 9.8(1.7) QB 334(53) Dial time 283(142) MAPpre 86.5(19).


Disclosure of Financial Relationships: nothing to disclose
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Evaluation of Segmental Bioimpedance for Estimation of Urea Distribution 
Volume  S. Abbas,1,2 L. Liu,1,2 M. Sipahioglu,1,2 J. Raimann,1,2 F. Zhu,1 S. 
Thijssen,1,2 P. Kotanko,1 N. Levin.1  1Renal Research Institute, NYC, NY; 2Beth 
Israel Medical Center, NYC, NY.


Background:
Kt/Vurea is a well-established parameter of hemodialysis (HD) adequacy. The 


calculation of Kt/Vurea requires knowledge of dialyzer urea clearance (K), HD treatment 
time (t) and urea distribution volume (Vurea), which approximates total body water (TBW). 
Formal urea kinetic modeling (UKM) is the preferred method for determination of Vurea, 
but several other methods have been investigated for its estimation. To our knowledge, 
segmental bioimpedance spectroscopy (sBIS) has never been evaluated for this purpose. We 
aimed to study the agreement between sBIS and UKM for determination of Vurea.


Methods:
Chronic HD patients were studied cross-sectionally before a regular HD treatment. 


TBW was determined by deuterium oxide dilution assay (D2O) and estimated by sBIS 
using a Hydra 4200 device (Xitron, Ca) as described previously (Zhu, 2006). Vurea was 
obtained from the most recent UKM (no longer than 4 weeks preceding TBW determination). 
Bland-Altman analysis and simple linear regression were used for comparison between 
TBW(sBIS), TBW(D2O) and Vurea.


Results:
Twenty-seven HD patients (16 males, age 55±12 years, height 169±10 cm, weight 77±16 


kg) were studied. TBW(D2O) was 41.3±7.2 L, TBW(sBIS) was 42.3±7.6 L, the difference 
was 1.0 L (95%CI: 0.4 to 1.7; P=0.003). TBW(D2O) and TBW(sBIS) were highly correlated 
(R2=0.953; P<0.001).Vurea was 39.6±7.3 L, which is 2.7 L (95%CI: 1.2 to 4.2) less than 
TBW(sBIS). Vurea and TBW(sBIS) were correlated (R2=0.759; P<0.001) Comparing 
TBW(sBIS) and Vurea by Bland-Altman analysis showed no systematic bias (Fig 1).


Conclusion:
TBW(D2O) and TBW(sBIS) are in good agreement. Despite overestimation, sBIS 


might be considered as an additional tool to evaluate TBW and urea distribution volume 
in hemodialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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Effect of IMPACT Program on Clinical Indicators of Incident Hemodialysis 
Patients  John A. Robertson,1 Pooja Goel,2 Grace Chen,2 Ronald Levine,2 
Deborah A. Benner,3 Amy Burdan.2  1Office of the Chief Medical Officer, 
DaVita Inc., Lakewood, CO; 2DaVita, Inc., Lakewood, CO; 3DaVita National 
Nutrition, Irvine, CA.


Introduction: IMPACT (Incident Management of Patients, Actions Centered on 
Treatment) is a program started in October, 2007 to reduce mortality in new patients during 
the first 3 months of dialysis, when they are most vulnerable. IMPACT standardizes the 
on-boarding process (including intake, education, management, and monitoring) of incident 
patients during their 0- to 90-day period. We analyzed clinical outcomes of hemodialysis 
patients in the IMPACT program.


Methods: This observational, nonrandomized, unblinded study compared IMPACT 
and non-IMPACT patients evaluated up to their 365-day time point. Cohorts were assessed 
for vascular access used, (% of patients with AV fistula versus CVC), mean serum albumin 
levels, and mean facility quality score assessed by a facility-level performance measure 
(developed to promote continuous quality improvement) per quarter (90 days of treatment) 
from October 2007 to December 2008.


Results: AV fistula access among IMPACT patients exceeded that for non-IMPACT 
patients starting in Q2. 64% of IMPACT patients (N=331, Q4) had fistula access compared 
to 58% of non-IMPACT (N=9,045, Q4) by the end of Year 1 (P≤0.05). By Q3 of the 
program, facilities that implemented the IMPACT program (N=300 in Q3 and 100 in Q4) 
had significantly higher facility quality score than did non-IMPACT facilities (N=9,419 
in Q3 and 4,069 in Q4; P≤0.05). There were no significant differences between cohorts in 
mean serum albumin levels.


Conclusions: Better management of incident patients through the IMPACT program 
was associated with more having AV fistula vascular access thus reducing the patients’ 
risk of infection and other catheter-related hospitalizations. IMPACT had a positive effect 
on the facility based score. Having a higher score has been reported to decrease mortality 
and hospitalizations. The score is used not only by administrators to evaluate and compare 
facility performance, but also by clinicians to assess and address patient outcomes in an 
effort to improve associated mortality risk and outcomes.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Treatment Spacing and Frequency on 3 Measures of Equivalent 
Clearance, Including Standard Kt/V  John T. Daugirdas,1 James Tattersall.2  
1Univ of IL at Chicago; 2St. James University Hospital, Leeds, UK.


We examined the sensitivity of 3 different equivalent clearances to the spacing of 
hemodialysis treatments as well as to frequency. One would expect that a well-spaced 
schedule would be beneficial, and an optimal clearance measure should reflect this.


Using a variable volume 2-pool urea kinetic model, we derived clearances based on 
G (urea nitrogen [UN] generation rate) divided by time-averaged UN (G/TAC), mean 
predialysis UN (G/meanpre or “standard” Kt/V) or peak UN (G/peak) when identical 
dialysis treatments were given on a poorly-spaced (Mon-Tue-Wed) vs. a well-spaced 
(Mon-Wed-Fri) schedule. We also calculated the “gain” in each clearance when well-spaced 
treatments were given 6 vs. 3 times a week. Modeling parameters were: Diffusive Kd=283 
ml/min, Session length = 210 min (105 min for 6/week), G=7 mg/min, and V=35 L, and 
weight gain = 10 L/week.


The “standard” Kt/V (G/meanpre) was the same with the poorly-spaced (Mon-Tue-
Wed) and well-spaced (Mon-Wed-Fri) schedules. In contrast, the G/TAC- and G/peak-based 
clearances were higher with the well-spaced schedule (+20% and +37%, respectively).
Schedule G/meanpre* G/TAC* G/peak*
Mon-Tue-Wed (3) 2.63 3.18 1.60
Mon-Wed-Fri (3) 2.55 3.83 2.20
Percent gain:
MWF : MTuW -3.0 +20** +37
*Multiplied by 10,080/35,000. **The gain with MWF spacing for G/TAC was strongly associated with 
session eKt/V (data not shown).


When total treatment time was held constant at 630 min/wk, the gain of moving from 
3 to 6 treatments per week was lower with G/TAC (+9%) than with G/meanpre (+29%) 
or with G/peak (+18%). When 6/week treatment time was doubled to 1260 min/week, the 
gains with G/TAC and G/pre (relative to 3/week with 630 min/wk dialysis) were similar 
(about +94-97%), but were lower with G/peak (+55%).


Conclusions: “Standard” Kt/V is not at all sensitive to spacing, but does show the 
largest gain when moving from 3 to 6 treatments/wk at constant weekly time. Alternative 
clearances based on TAC or peak concentration are affected by both spacing and frequency, 
but the TAC-based clearance is minimally sensitive to an increase in frequency at constant 
weekly time.
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The “Standard” Kt/V Inadvertently Reduces the Contribution of Residual 
Kidney Urea Clearance by an Average of 25-30%  John T. Daugirdas, Thomas 
A. Depner, Tom Greene, Nathan Levin, Glenn M. Chertow, Michael V. Rocco.  
Frequent Hemodialysis Network (FHN) Trial Group, NIDDK, Bethesda, MD.


Standard K (stdK) was designed to express intermittent hemodialysis (HD) clearance 
as an equivalent continuous clearance based on maintaining the same mean predialysis 
BUN: stdK = urea generation (G) / (mean preBUN). However, in patients with residual 
kidney urea clearance (Kru), this formula also reduces the continuous Kru. To determine 
the magnitude of this error, we modeled 51 HD sessions in patients enrolled in the FHN 
trial where Kru > 1.5 ml/min, and V/Vant (modeled to anthropometric total body water 
volume ratio) > 0.70. 23 patients were treated with conventional 3/week HD, 7 with 6/
week daily HD, 10 with 6/week nocturnal HD, and 11 with 3-4/week long nocturnal HD. 
A 2-pool variable extracellular volume model of urea kinetics was used to determine G, 
V, and the average preBUN, assuming identical treatments throughout the week. StdK was 
computed using the above formula from modeled G and the average modeled preBUN. 
The dialysis-only component (stdKd) was extracted by simulating the weekly BUN profile 
for each patient using the modeled values for G and V, but setting Kru to zero. The new 
value for mean preBUN was used to compute the fractional contribution of Kru (fKru) 
as (stdK - stdKd)/Kru.


Conventional Daily 6/wk Nocturnal 3-4/wk Nocturnal
eKt/V (per sess.) 1.30 (0.39) 0.91 (0.11) 1.47 (0.49) 2.16 (0.59)
Td (min) 230 (31) 155 (20) 400 (56) 459 (36)
stdKt/V (per wk) 2.98 (0.51) 4.25 (0.43) 5.69 (1.03) 5.07 (0.90)
stdKdt/V (per wk) 2.27 (0.33) 3.81 (0.30) 5.27 (1.22) 3.99 (0.46)
Kru (ml/min) 3.54 (1.86) 2.22 (0.84) 2.48 (2.20) 4.73 (1.96)
fKru* 0.70 (0.046) 0.76 (0.018) 0.72 (0.052) 0.69 (0.054)
Table shows mean (SD). *fKru was inversely correlated with equilibrated Kt/V (eKt/V, R2 = 0.664).


Conclusion: As originally defined, only about 70-75% of residual kidney urea clearance 
is included in the formulas for stdK and stdKt/V. This percentage is highly dependent on 
the individual session Kt/V.
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In Vitro Dysmetabolism Induced in Human Hepatocytes by Uremic, but Not 
Non-Uremic, Serum  Tae Yamamoto,1 Ewa Ellis,2 Björn Anderstam,1 Bengt 
Lindholm,1 Peter Stenvinkel,1 Jonas Axelsson.1  1Div of Renal Medicine and 
Baxter Novum, Karolinska Institutet, Stockholm, Sweden; 3Div of Transplantation 
Surgery, Clintec, Karolinska Institutet, Stockholm, Sweden.


Objective: Uremia is characterized by a marked dysmetabolism. The liver is the major 
metabolic organ in the body. However, the impact of chronic kidney disease (CKD) on 
hepatocytes is not well studied. We investigated the impact of serum from uremic and 
non-uremic patients on primary cultured hepatocytes.


Methods: Human liver tissue specimens obtained from a single donor undergoing 
reduction hepatectomy were isolated and seeded onto 12-well plates. The cells were 
incubated with serum obtained from uremic patients (CKD stage 5, n=4, all males, age 62+-
7, GFR 15+-7 mL/min) before the initiation of renal replacement therapy and serum from 
healthy controls (n=4, all males, age 60+-6, GFR >90 mL/min) at a set concentration of 5%, 
10% and 20% in Hepatocyte Maintenance Medium (Lonza CC-3197). After incubation for 
24 hrs and washing, we performed a 3-[4,5dimethylthiazol-2-yl]-2,5-diphenyltetrazolium 
bromide (MTT) dye assay to assess cell viability, and measured supernatant glucose 
concentration. Water was used as a positive control and each experiment was performed 
3 times.


Results: After culture, the human hepatocytes exposed to uremic, but not non-uremic, 
serum significantly lost viability (with serum 5%, 10% and 20%, the absorbance (OD) at 
the MTT assay was 0.144, 0.037 and 0.043 vs. 0.152, 0.158 and 0.175 respectively; P<0.05 
for uremic 10% and 20% vs. rest). The glucose concentrations in cultured medium also 
showed a dose-response curve after adjustment for the medium glucose concentration (11 
mmol/L) (with serum 5%, 10% and 20%: glucose concentration in supernatant for uremic 
vs non-uremic serum was 0.26, 0.52 and 0.108 vs. 0.41, 0.52 and 0.63 mmol/L, respectively; 
P<0.05 for all except no difference between 10%).


Conclusion: Uremic serum induces dysmetabolism in cultured human hepatocytes not 
seen using control serum. Hepatic toxicity of uremia may thus be an as yet understudied 
complication of CKD that could contribute to metabolic alterations such as circulating 
dyslipidemia, hyperglycemia and altered drug metabolism.
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Pathogenetic Role for Early Focal Macrophage Infiltration in a Pig Model 
of Arteriovenous Fistula (AVF) Stenosis  Rao Khan, Mahesh Krishnamoorthy, 
Yang Wang, Michelle Kurian, Timmy Lee, Rupak Banerjee, Mahmoud El-
Khatib, Rino Munda, Lois Arend, Prabir Roy-Chaudhury.  Cincinnati Dialysis 
Access Program, University of Cincinnati, Cincinnati, OH.


Arteriovenous fistula (AVF) maturation failure as a result of a peri-anastomotic stenosis 
is currently a huge clinical problem. Despite the magnitude of the clinical problem, however, 
there is minimal information about the pathogenesis of this condition. The aim of this study 
was to describe the cellular (macrophage) infiltrate at different time points following AVF 
creation in a pig model of AVF stenosis.


Bilateral AVFs were placed in 8 pigs. Animals were sacrificed at 2d, 7d, 28d and 42d. 
Multiple formalin fixed paraffin embedded blocks were sequentially cut at 4 mm intervals 
for the first 2.5 cms of the venous segment beyond the anastomosis. Sections were stained 
for pig macrophages using a streptavidin biotin immunohistochemical technique and scored 
using a semi-quantitative scoring scale (Range 0-4+ with 0 = 0-10% macrophages; 1+ = 
11-25%, 2+ = 26-50%, 3+ = 51-75%, 4+ = 76-100%). The adventitia (A), intima-media 
(IM) and endothelium (E) were separately scored at each of the time points and data from 
different blocks for a single AVF was averaged.


Maximal macrophage infiltration occurred at 2d (mean for all 3 layers combined = 
1.14+/-0.2). The individual scores for macrophage infiltration within the different vessel 
wall layers at 2 days were similar (A = 1.29+/-0.0.04; IM = 1+/-0; E = 1.2+/-0.5). In marked 
contrast there was minimal infiltration at 7d (0.06+/-0.03; p < 0.001 for a comparison of 2d 
versus 7d), with a complete absence of macrophages at 28d and 42d. Interestingly, many 
regions of the venous segment at 2d had a very marked macrophage infiltration (> 75%) 
on one side of the vein only, with minimal infiltration of the opposite wall.


The early and transient infiltration of macrophages into the vessel wall (at 2d only) 
together with a selective infiltration to one side of the venous segment (perhaps due to 
differences in hemodynamic stress) suggest future novel therapeutic targets for AVF 
stenosis.


Disclosure of Financial Relationships: nothing to disclose
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Endothelial-Mesenchymal Transition Contributes to Neointimal 
Formation: An IGF-1 Receptor Mechanism Discovered in a Mouse Model 
of Arteriovenous Fistulas  Jizhong Cheng, William E. Mitch.  Division of 
Nephrology, Baylor College of Medicine, Houston, TX.


Arteriovenous access failure is a major cause of morbidity in ESRD patients. Failure 
is frequently accompanied by venous neoinitimal formation which progresses to occlusion 
of the access. Neointimal formation begins with loss of the endothelium followed by 
neointimal accumulation of cells. We found that some of the new neointima cells are vWF 
& PECAM positive suggesting that EnMT (endothelial to mesenchymal cell transition) has 
occurred in the neointima. To pursue this hypothesis, we created artery-vein (AV) fistulas 
in transgenic mice (i.e., VE-cadherin promoter controlled-Cre yielding LacZ expression in 
endothelial and endothelial progenitor cells (EPC)). At 24 hours after creating AV fistulas 


in these mice, >90% endothelial cells in the vein segment disappeared. After 1 week, a 
new endothelial layer of EPCs were 100% X-gal positive. After 1 month, ∼9% of X-Gal 
positive cells in the neointima co-stained with markers of mesenchymal cells (SMA-a and 
FSP-1) and endothelial cells (PECAM and vWF). Thus, endothelial cells in the neointima 
are transformed by EnMT during neointimal formation. In cultured endothelial cells or 
EPC cells (from human cord blood), overexpression of the IGF-1 receptor (IGF-1R) or 
induction of IGF-1R by mechanical stretch increased SMA-a and FSP-1 expression and 
downregulated PECAM and VE-cadherin expression (EPCs were more sensitive to stretch-
induced EnMT). IGF-1R knockout blocked stretch-induced EnMT. Stretch increased the 
transcriptional repressors, Snail and dEF-1, which decreased VE-cadherin expression. 
There also was reduced vernous neointima in AV fistulas of IGF-1R KO mice (vs wild 
type mice). The same occurred with an IGF-1R inhibitor. In conclusion, we confirm that 
EnMT of endothelial cells contributes to the neointima of AV fistulas. These results suggest 
potential therapeutic targets to treat AV fistula occlusion.


Disclosure of Financial Relationships: nothing to disclose
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Changes in Wall Shear Stress Influence Changes in Intima-Media Thickening 
in a Pig Model of Arteriovenous Fistula Stenosis  Mahesh Krishnamoorthy, 
Prabir Roy-Chaudhury, Yang Wang, Lois Arend, Rupak Banerjee.  Cincinnati 
Dialysis Access Program, University of Cincinnati, Cincinanti, OH.


Arteriovenous fistula (AVF) failure is a significant clinical problem in the hemodialysis 
population in the United States. Although the pathogenesis of AVF failure is poorly 
understood, changes in wall shear stress (WSS) are likely to play an important role in 
determining final venous stenosis. The aim of this study was to (a) identify differences in wall 
shear stress between AVFs placed in two different configurations and (b) establish linkages 
between WSS and intima-media thickening. Bilateral AVFs were created in curved (C) and 
straight (S) configurations in our pig model of AVF stenosis. 64 slice CT angiography and 
flow measurements with duplex doppler ultrasound were performed at different time points 
in order to generate computer models of WSS at the 2d, 7d and 28d time points.


WSS was maximal at 2d in both the curved and straight configurations but returned 
back to baseline more quickly in the C-AVFs as compared to the S-AVFs, suggesting a 
more physiological pattern of remodeling with this configuration. Performance of a pooled 
correlation analysis of differences in WSS with differences in intima-media thickness 
at opposite walls of the venous segment, demonstrated that the change in intima-media 
thickening was linked with the magnitude of change in WSS.


Our results (using a CT based analysis of WSS) suggest that differences in anatomical 
configuration can result in differences in WSS which can in turn influence intima-media 
thickening. Optimization of anatomical configuration and WSS could result in a reduction 
of clinical AVF failure.


Disclosure of Financial Relationships: nothing to disclose
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Differences in Anatomical Configuration Influence Flow and Diameter 
in Arteriovenous Fistulae in a Pig Model  Mahesh Krishnamoorthy, Rupak 
Banerjee, Yang Wang, Anne Choe, Lois Arend, Prabir Roy-Chaudhury.  
Cincinnati Dialysis Access Program, University of Cincinnati, Cincinnati, 
OH.


Arteriovenous fistula (AVF) failure due to venous segment stenosis is an important 
clinical problem, responsible for a significant clinical morbidity and economic cost. 
Studies have suggested that a rapid increase in flow and diameter after AVF creation 
could be a marker for successful AVF maturation. The aim of this study was to examine 
the effect of anatomical configuration on changes in flow and diameter in a pig model of 
AVF stenosis.


Curved (C) and straight (S) AVFs were placed bilaterally in 8 pigs. Blood flow was 
measured using duplex doppler ultrasound immediately after AVF creation (0d) and at 2d, 
7d and 28d. Diameter was measured immediately after AVF creation (calipers) and at the 
2d, 7d and 28d time points (64 slice CT scans) at at 4 representative points (8 mm, 11 mm, 
19 mm and 25 mm) proximal to the AV anastomosis.


The mean blood flow and diameter for the curved and straight AVF configurations at 
different time points are shown in Table 1. C-AVFs had a greater blood flow and diameter 
at all time points as compared to S-AVFs. The interval change in flow (ml/min/day) was 
greater in C-AVFs as compared to S-AVFs between 0-2d (C = 53 ml/min, S = 27 ml/
min); 2d-7d (C = 148 ml/min, S = 113 ml/min) and 7d-28d (C = 91 ml/min, S = 61 ml/
min). Similarly the percentage change in diameter was greater in C-AVFs as compared to 
S-AVFs between 0-2d (C = +48%, S = +45%), 2d-7d (C = +38%, S = +16%) and 7d-28d 
(C = +34%, S = -7%).


The greater absolute values for flow and diameter in the C-AVFs, the continuing 
relative increase over defined time intervals in both these parameters for the C-AVFs and 
finally the relative reduction in diameter between 7d-28d for the S-AVFs as opposed to a 
continuing increase in the C-AVFs; all suggest that differences in anatomical configuration 
of an AVF could have a very significant impact on clinical outcomes. Studies to translate 
these findings into the clinical setting are currently in progress.
Flow rate & diameter variation


Flow(ml/min) Diameter(mm)
C S C S


0d 1139 862 4.25 4.2
2d 1245 916 5.86 5.76
7d 1984 1481 7.98 6.69
28d 3888 2761 10.6 6.17


Disclosure of Financial Relationships: nothing to disclose
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New Method of Paclitaxel Coating on the Inner Surface of ePTFE Vascular 
Graft  Insu Baek,1 Cheng Zhe Bai,1 Jong-sang Park,1 Dae Joong Kim.2  1School 
of Chemistry & Molecular Engineering, Seoul National University, Seoul, Korea; 
2Division of Nephrology, Samsung Medical Center, Seoul, Korea.


Background: Recently we reported that paclitaxel-coated ePTFE grafts could prevent 
neointimal hyperplasia and the stenosis of arteriovenous hemodialysis grafts in porcine 
model. As neointimal hyperplasia is localized within the inner side of vascular and graft 
lumen, paclitaxel loaded on the outer layer of the vascular graft may suppress the adhesion 
between the connective tissue and implanted graft. We developed new coating method to 
load drug only inside of the graft. This ePTFE graft may hold desirable adhesion properties 
to surrounding tissue and inhibition of venous neointimal hyperplasia, with reduced side 
effect of paclitaxel.


Method: Dry paclitaxel was dissolved in acetone water mixed solution which was 
flowed through the graft using a peristaltic pump. Graft was wrapped by Teflon in order to 
examine the outside leakage of paclitaxel. Paclitaxel amount of graft inner layer and outer 
leakage were measured by high performance liquid chromatography (HPLC).


Result: No outer leakage of paclitaxel coating solution with various ratios (acetone: 
water = 7:3, 8:2, 9:1) was observed. At appropriate coating condition, paclitaxel was evenly 
coated on the inner layer of graft with 0.22ug/mm2 dose. Scanning electron microscopy 
(SEM) images showed that graft surface was not changed significantly after paclitaxel 
coating. Paclitaxel was released from the inner layer of graft with small initial burst 
compared with paclitaxel-coated graft made by dip coating method for 5 hours. At 28 day 
of in vitro release, cumulative release of paclitaxel inner-coated graft was larger than that 
of dip coated graft.


Conclusion: We devised a new method of paclitaxel coating only on the inner layer 
of ePTFE graft, which may prevent graft stenosis without other unwanted effect of 
paclitaxel.


Disclosure of Financial Relationships: nothing to disclose
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Time- and Concentration-Dependent Effects of Recombinant Human 
Elastase (PRT-201) on the Elastin Content of Human Upper Extremity Veins 
Treated Ex Vivo  Steven K. Burke,1 Karen Macdonald,2 David Bunton,2 Barry 
Starcher,3 Bee C. Ding,1 F. Nicholas Franano.1  1Proteon Therapeutics, Waltham, 
MA; 2Biopta, Glasgow, United Kingdom; 3University of Texas, Tyler, TX.


Vascular tissue contains abundant elastin that contributes to vessel compliance. PRT-201 
is a recombinant human type I pancreatic elastase that has been shown to cleave elastin 
fibers resulting in increased vessel lumen diameter in animals. The purpose of this ex vivo 
study was to determine the elastin content of veins commonly used in hemodialysis access 
surgery and establish the relative sensitivity of these veins to elastin removal by PRT-201. 
Human upper arm basilic (BV), upper arm cephalic (UAC) and lower arm cephalic (LAC) 
veins were dissected post mortem from both right and left arms of 3 donors and then cut 
into rings approximately 2 mm in length. Rings were incubated in the absence or presence 
of PRT-201 at 37oC. Elastin content was estimated by quantifying desmosine, a protein 
cross-link unique to elastin. At baseline, elastin content was greatest in BV and least in 
LAC rings. In all vein ring types, PRT-201 removed elastin in a time- and concentration-
dependent manner.


Average Desmosine (pM/mg total protein)
Time at 0.5 mg/mL BV UAC LAC
0 min 3761±2631 2445±1937 1626±581
5 min 3340±2381 1286±1016 2004±1141
15 min 2673±2157 1146±1012 1282±814
30 min 2258±1778 607±479 608±321
60 min 1667±1312 597±689 800±655
Conc. for 15 min
0.1 mg/mL 3338±2575 2001±1547 1413±610
0.5 mg/mL 2673±2157 1146±1012 1282±814
1.0 mg/mL 2629±2471 725±780 638±336
2.0 mg/mL 1860±1201 482±529 731±620
+/- SD


Despite differences in baseline elastin content, elastin removal was obtained in all 
vein rings types albeit at shorter times and lower concentrations in the cephalic veins 
rings relative to the basilic vein rings. Clinical trials are exploring the immediate dilation 
effects of various PRT-201 doses applied over 10 minutes on AVF and AVG outflow vein 
diameters at the time of surgery.


Disclosure of Financial Relationships: employer: Proteon.
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Arteriovenous Access (AVA) Creation Delayed Time To Initiate Chronic 
Hemodialysis (CHD)  Jin Uk Jeong,1 Soon Bae Kim,1 Jung-Sik Park,1 Tae Won 
Kwon.2  1Internal Medicine, Asan Medical Center, Seoul, Korea; 2Vascular 
Surgery, Asan Medical Center, Korea.


Propose; This study was performed to evaluate whether AVA creation before 
hemodialysis is associated with time to initiate CHD.


Method; This was a retrospective, case-control study comparing 40 patients who made 
AVA than 2 months before CHD (AVA group) with age, sex, underlying disease, and rate of 
decline on estimated GFR (eGFR) before AVA creation matched 40 control patients who 
initiated CHD through temporary catheter (catheter group). The eGFR was obtained with 
MDRD equation. Zero point (Z Point) was defined as the date of AVA creation in the AVA 
group or the date of same eGFR on the plot with that of matched AVA patient in the catheter 
group. Time-to-dialysis was defined as the time from Z point to the date of initiating dialysis. 
Differences in survival curves were compared using the log-rank test. A Cox proportional 
hazards model was used to identify independent predictors. The rate of change of eGFR(ml/
min) per month(∆eGFR) before and after Z point were also measured.


Results; There were no significant differences in baseline characteristics between 
the two groups.The eGFR at Z Point in AVA group was11.9±3.3ml/min/1.73m2 and 
11.9±3.2 in catheter group. The eGFR at time of dialysis were 6.2±2.1 in AVF group 
and 5.9±2.1 in catheter group. Mean dialysis free time was significantly longer in AVA 
group(13.1±8.4months) than catheter group(5.8±4.5 months).


Multivariate proportional Cox hazard modeling showed that AVA group and Z-point 
eGFR were independent predictors. ∆eGFR before Z point were not significantly different 
between 2 groups.However comparing ∆eGFR after Z Point, ∆eGFR was significantly 
decreased in AVF group (-0.74 VS -0.07, P<0.01) while no significant difference was 
observed in catheter group.


Conclusion;
AVA creation might delay time to initiate CHD and retard the rate of decline of 


GFR.
Disclosure of Financial Relationships: nothing to disclose
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Improved Patient Satisfaction and Performance with Blunt Buttonhole 
Needling Technique for Arterio-Venous Fistulae  Kate Shaw,1 Janice Ward,2 
Andrew Davenport.3  1Barnet Renal Unit, Royal Free Hospital, London, United 
Kingdom; 2Barnet Renal Unit, Royal Free Hospital, London, United Kingdom; 
3UCL Centre for Nephrology, Royal Free Hospital, London, United Kingdom.


Introduction: Traditionally native arteriovenous fistulae (AVF) have been needled 
using sharp pointed bevelled needles in a rope ladder or area puncture fashion. However, 
the recent introduction of blunt needles has allowed buttonhole cannulation, using exactly 







J Am Soc Nephrol 20: 2009 Dialysis: Hemodialysis/Vascular Access: Fistulas and Grafts 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


474A


the same needle tract, and we review our experience of buttonhole cannulation in one of 
our dialysis centres.


Methods: 53 patients (28 M/ 25F), mean age 70.6 years (26- 92) were started on 
buttonhole needling, using 15 gauge blunt needles. 38 patients dialysed with forearm AVF, 
and 15 with upper arm AVF. 23% de-novo and 76% who had been on sharp needle rope 
ladder or area puncture technique, median 33 months (IQ range 32-52.5). Patients were 
followed up for a median of 8 months (3.5-16.5). All patients used low molecular weight 
tinzaparin for anticoagulation.


Results: On-line recirculation measured with Fresenius 4008 dialysis machines, 
improved from 9.3 (2.6)% to 8.3 (2.6)%, p = 0.016. Prior to buttonhole access, 24% required 
fistuloplasty within the previous 5 months, compared to 3 following buttonholing (X2=5.6, 
p=0.018). Patient survey satisfaction questionnaires showed that 93% of patients reported 
shorter needle site bleeding times post needle removal, (A needle site 4.4 (2.5) V needle site 
4.2 (2.2) min), 81% less pain on needling (all needling was performed without anaesthetic) 
and 80% improved appearance of the fistula compared to sharp needle rope ladder or area 
puncture technique. No major complications occurred with buttonhole technique (infection, 
bleeding, aneurysm formation).


Conclusion: Buttonhole cannulation using blunt needles, inserted through the same track 
was better tolerated by patients with less pain and greater satisfaction. AVF performance 
was improved with less recirculation and fewer fistuloplasty interventions, compared to 
standard sharp needle rope ladder or area puncture technique technique.


Disclosure of Financial Relationships: nothing to disclose
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Paclitaxel Coating Inhibits Inflammation Surrounding Subcutaneously 
Implanted ePTFE Hemodialysis Graft in Rabbit Model  Insu Baek,1 
Cheng Zhe Bai,1 Ji Youn Youm,2 Min Young Kim,2 Yu Kyong Choi,2 Dae 
Joong Kim.2  1School of Chemistry & Molecular Engineering, Seoul National 
University, Seoul, Korea; 2Division of Nephrology, Samsung Medical Center, 
Seoul, Korea.


Background: Hemodialysis vascular access dysfunction (HVAD) due to the aggressive 
development of venous neointimal hyperplasia remains a major complication for patients 
with synthetic arteriovenous grafts. Paclitaxel-coated expanded polytetrafluoroethylene 
(ePTFE) grafts effectively prevented neointimal hyperplasia and stenosis in the previous 
studies, but evaluation of inflammation around implanted graft was needed to confirm their 
safeties. Inflammation around graft causes significant tissue swelling and pain, which can 
delay the time of cannulation and sometimes be severe enough to cause morbidities.


Method: One of three different types of ePTFE grafts, including grafts without a 
paclitaxel coating (control group, n=12) and grafts with paclitaxel coating at a dose density 
of 0.61 ug/mm2 (low concentration group, n=12) and 1.15 ug/mm2 (high concentration 
group, n=12) were placed in the back of twelve rabbits (n=12), simultaneously. Six 
rabbits were euthanized at 1 week and the remaining six at 2 weeks after implantation. 
We enumerated neutrophils and eosinophils as inflammatory cells to evaluate perigraft 
and intragraft inflammation.


Result: In control grafts, there were numerous inflammatory cells in the tissue 
surrounding the graft and graft wall. However, inflammatory cells decreased markedly with 
increasing concentrations of paclitaxel. As inflammatory cells were significantly reduced by 
2 weeks after graft implantation, these results indicate that paclitaxel suppresses internal and 
external inflammation of the graft according to the coating concentration of the drug.


Conclusion: Paclitaxel coating effectively inhibited inflammation surrounding the 
implanted graft. This may reduce morbidities and advance the time of cannulation by 
preventing soft tissue swelling and pain.


Disclosure of Financial Relationships: nothing to disclose
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Cellular Infiltration and Proliferation in Arteriovenous Fistula Failure  
Mahesh Krishnamoorthy, Michelle Kurian, Yang Wang, Rao Khan, Timmy 
Lee, Mahmoud El-Khatib, Rupak Banerjee, Rino Munda, Lois Arend, Prabir 
Roy-Chaudhury.  Cincinnati Dialysis Access Program, University of Cincinnati, 
Cincinnati, OH.


Early and late arteriovenous fistula (AVF) failure as a result of venous segment 
stenosis is a growing clinical problem. Despite the magnitude of the clinical problem the 
exact pathogenesis of AVF failure remains unclear and this could be the reason for the 
current lack of effective therapies. The aim of this study was to describe the pattern of 
macrophage infiltration and cellular proliferation in stenotic venous segment tissue from 
dialysis patients with AVF failure.


Venous segment tissue was obtained from 17 patients with AV fistula stenosis at the 
time of revision surgery. Formalin fixed paraffin embedded specimens were assessed 
for luminal stenosis using standard morphometric techniques (Image J). Macrophage 
infiltration (PGM-1;1:200) and cellular proliferation (PCNA; 1:500) were analyzed using 
a standard streptavidin biotin immunohistochemical technique. The endothelium, intima-
media and adventitia of each specimen was assessed separately using a semi-quantitative 
0-4+ scoring scale (0 = 0-10% of total nucleated cells in that region; 1+ = 11-25%, 2+ = 
26-50%, 3+ = 51-75%, 4+ = 76-100%). An unpaired t test was used to identify differences 
between staining patterns.


Cellular infiltration and proliferation scores were maximal within the intima-media 
(Macrophage = 1.9+/-0.7; PCNA = 1.7+/-0.2), followed by the adventitia (macrophage = 
0.72+/-0.2; PCNA = 1.1+/-0.2) and endothelium (macrophage = 0.1+/-0.1; PCNA = 0.9+/-
0.3; note the minimal macrophage infiltration at this site). Cellular proliferation scores were 
significantly higher as compared to macrophage infiltration scores within the endothelium 
(p=0.02) and intima-media (p=0.04) but not the adventitia.


Our results describe suggest that there is a differential pattern of macrophage infiltration 
and cellular proliferation within different layers of the stenotic venous segment. Preferential 
targeting of the adventitia and intima-media with anti-proliferative/anti-macrophage 
therapies could play a role in reducing future AVF stenoses.


Disclosure of Financial Relationships: nothing to disclose
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In Vivo Release Profile and Localization of a Sirolimus-Eluting Copolymer 
in an Arteriovenous (AV) Hemodialysis Graft Porcine Model  Shawn C. 
Owen,1 Christi M. Terry,2 Alfred K. Cheung.3,2  1Pharmaceutics, Univ of UT, 
Salt Lake City, UT; 2Medicine, Univ of UT, Salt Lake City, UT; 3Medical Service, 
VASLCHSC, Salt Lake City, UT.


Local perivascular sustained-delivery of anti-proliferative drugs is a potential strategy 
to prevent AV graft hyperplasia and thus prolong the useful life of the graft. An injectable, 
replenishable, triblock polymer gel was evaluated as a depot for this purpose. The gel 
was loaded with sirolimus and placed at the venous anastomosis at the time of surgical 
placement of a carotid-jugular graft in a porcine model. This perivascular depot was 
replenished by ultrasound-guided injection (UGI) of additional drug-laden gel at weeks 1, 
2 and 3. The location of the depot was monitored by MRI using specific pulse sequences. 
After explantation, sirolimus was extracted from various segments of the juxta-anastomotic 
vascular tissues and the tissue concentrations were determined using HPLC-MS/MS.


MRI showed that the polymer injected post-operatively, remained at the juxta-
anastomotic perivascular site. The in vivo drug concentrations in vascular tissue samples 
retrieved at 1, 2, and 6 weeks correlated with the MRI-determined location of the polymeric 
drug depot. Sirolimus concentrations at two weeks were much higher than the calculated 
in vitro effective concentration, with the highest concentrations found near the venous 
anastomosis.


In vivo vascular tissue sirolimus concentrations remained significantly higher than its 
effective in vitro anti-proliferative concentrations.


In conclusion, the repeated perivascular administration of sirolimus-loaded gel 
resulted in sustained high concentrations of the drug in vascular tissues around the venous 
anastomosis in a porcine AV graft model. Thus, repeated injections of sustained-delivery 
polymer gel loaded with anti-proliferative drugs may prove to be an effective means to 
prevent AV graft stenosis.


Disclosure of Financial Relationships: nothing to disclose
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Trans-Radial Approach for Endoluminal Treatment of Juxta-Anastomotic 
Stenoses and Occluded Arteriovenous Fistulae: Early Results and 
Feasibility  Jay K. Patel,1 Efrain Reisin,1 Hernan A. Bazan,2 Victoria Gwaltney.2  
1Nephrology, Louisiana State University, New Orleans, LA; 2Vascular Surgery, 
Louisiana State University, New Orleans, LA.


Background
Endovascular management of threatened or thrombosed arteriovenous fistulae (AVF) 


is generally done via a percutaneous transvenous (TV) approach. Direct AVF puncture has 
its limitations, including the need for a second fistula puncture to address juxta-anastomotic 
stenoses, increased risk of arterial embolization and fluoroscopic time. We hypothesized 
that a trans-radial artery (TRA) approach would be safe and offer full visualization of the 
AVF through a retrograde brachial angiogram and the ability to treat anastomotic/juxta-
anastomotic stenoses through a single access sheath.


Methods
All dysfunctional AVFs (radiocephalic, brachiocephalic, and basilic vein transposition) 


treated over a six month period (n=48) were entered in a prospective database. Inclusion 
criteria for the TRA approach (n=15) were the presence of a juxta-anastomotic stenosis and 
a negative Allen’s test. Peri-procedural complications and patency were analyzed.


Results
The TRA approach was utilized for 31% of all endovascular treatments of dysfunctional 


AVFs and technical success achieved in 93% (14/15). Indications for the TRA approach were 
low-flow (66%), prolonged bleeding after dialysis (20%), arm swelling (7%) and thrombosis 
(7%). Juxta-anastomotic stenoses were present in 93% of the cases. Peri-procedural 
complications occurred in 2 (13%) patients; one hematoma, treated conservatively, and 
a fistula rupture after angioplasty treated with a covered stent graft. No ischemic hand 
complications occurred. Patency rates at six weeks follow-up was 93%.
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Conclusions
Endovascular treatment of juxta-anastomotic stenoses of AVFs represents a formidable 


challenge. The TRA approach is safe and feasible. We demonstrate that it may be an 
alternative to the TV approach, particularly for the management of juxta-anastomotic 
stenoses. Future studies will address whether TRA should be adopted for the treatment 
of other AVF stenoses, establish long-term patency, and address whether there is reduced 
radiation exposure through this single puncture technique.


Disclosure of Financial Relationships: nothing to disclose
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Arteriovenous Fistula (AVF) Creation Using the Optiflow Vascular 
Anastomosis Device  Prabir Roy-Chaudhury,1 Roberto Manson,2 Mark 
Mantell,3 Adrian Ebner.4  1Cincinnati Dialysis Access Program and Division 
of Nephrology, University of Cincinnati, Cincinnati, OH; 2Duke University, 
Durham, NC; 3University of Pennsylvania, Philadelphia, PA; 4French Private 
Hospital, Asuncion, Paraguay.


Although Arteriovenous Fistulae (AVFs) are the preferred form of dialysis vascular 
access, over 50% are unsuitable for dialysis (“maturation failure”) at 5 months, primarily 
due to a peri-anastomotic stenosis. The “Optiflow” is a novel anastomotic device which 
shields the perianastomotic region. We describe the technical feasibility, safety and clinical 
success of the First in Man (FIM) studies of the Optiflow connector.


3 and 4 mm Optiflow devices were placed in 10 patients requiring a new AVF. The 
primary safety endpoint was freedom from SAEs and unanticipated adverse device events 
(UADE) at 42d. The primary efficacy end point was technical success (patent AVF without 
complications) at the end of surgery. Secondary efficacy was defined as technical success 
and primary patency at 42d.


The mean age of the patients was 45 +/- 12.2 years (6M, 4F; 6 forearm, 4 upper arm; 1 
diabetic, 8 hypertensive). There were no SAEs/UADEs related to the immediate placement 
of the Optiflow. One patient had a pseudoaneurysm at 21d. All patients achieved technical 
success and 9/10 patients reached the secondary effectiveness end point. The mean venous 
diameter of the proximal vein at 42d was 8.8 mm (7.2-11.5 mm) as compared to current 
guidelines of 6 mm. A subjective assessment by the surgeon suggested excellent immediate 
dilatation and a reduction of operating time as compared to historical controls.


These data confirm the technical feasibility and safety of the Optiflow device and also 
describe initial efficacy data. We believe that the Optiflow device could be an important 
adjunct for AVF maturation in the dialysis population; resulting in reduced costs and an 
improvement in patient care.


Disclosure of Financial Relationships: grant/research support: BioConnect Systems; 
scientific advisor: BioConnect Systems.
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Perivascular Endothelial Cell Matrices (Vascugel) Enhance Dialysis 
Vascular Access Survival in Diabetic Patients  Prabir Roy-Chaudhury,1 
Jeffrey Lawson,2 Michael Conte,3 Marc Glickman,4 Schumam Earl,5 Frederick 
Schild,6 John Ross,7 Scott Berman.8  1University of Cincinnati, Cincinnati, OH; 
2Duke University Medical Center, Durham, NC; 3University of California, San 
Francisco, CA; 4Norfolk Sentara Health System, Norfolk, VA; 5Oregon Surgical 
Consultants, Portland, OR; 6University of Miami, Miami, FL; 7Bamberg 
Community Hospital, Bamberg, SC; 8St. Mary’s Hospital, Tuscon, AZ.


Dialysis access graft (AVG) and fistula (AVF) failure as a result of venous stenosis 
is an important clinical problem which is more severe in diabetic patients with CKD and 
ESRD; and for which there are no effective therapies. Vascugel is comprised of allogeneic 
aortic endothelial cells embedded in a gelatin matrix, which inhibits stenosis and promotes 
dilatation in experimental models of arteriovenous stenosis. We have previously described 


the feasibility and safety of Vascugel when placed around the anastomotic and venous 
outflow sites of AVGs and AVFs (V-HEALTH clinical study). In this sub-study, we describe 
the impact of Vascugel on dialysis access survival in diabetic patients from the V-HEALTH 
study. 39 of the 65 V-HEALTH patients were diabetic, of which 28 received Vascugel and 
11 received placebo (matrix without endothelial cells). The composite safety end point was 
defined as the occurrence of local wound infection, thrombosis or intervention at 4 weeks. 
Primary and assisted primary patency were used as efficacy end points at 24 weeks. There 
was a significant improvement in both the primary and assisted primary patency in the 
Vascugel group (48% for Vascugel vs. 20% for placebo (p=0.0543) and 88% for Vascugel 
vs. 52% for placebo (p=0.0089), respectively). There was also an improvement in the safety 
end point in Vascugel patients with a 27% incidence of local wound infection, thrombosis 
or intervention at 4 weeks for placebo compared to 8% for Vascugel patients, p=0.156. Our 
results suggest that Vascugel may be particularly effective in preventing access failure in 
high risk diabetic patients, perhaps through its beneficial effects on endothelial function.


Disclosure of Financial Relationships: consultant: Pervasis Therapeutics; scientific 
advisor: Pervasis Therapeutics.
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The Effect of Overlapping Stents on Hemodialysis Access Clinical Outcomes  
Micah R. Chan, Alexander S. Yevzlin.  Nephrology, University of Wisconsin 
School of Medicine and Public Health, Madison, WI.


Endovascular stents have recently been shown to extend access patency in thrombosed 
and stenotic arteriovenous grafts. Given this improved patency, stent placement has outpaced 
balloon angioplasty in hemodialysis access interventions. However, concern remains over 
fretting and galvanic corrosion of overlapping stents in the access circuit and whether this 
promotes premature stent failure.


This is a retrospective analysis of hemodialysis patients referred for access dysfunction 
during a two-year period. Using a prospectively collected, vascular access database, we 
identified 76 patients seen for follow-up angiography due to access dysfunction after 
stent placement. We compared the outcomes of overlapping vs. non-overlapping stents 
in measured primary assisted patency and mean percent luminal diameter as a marker of 
lesion severity.


The two groups did not differ significantly in demographics or comorbid conditions. 
Only gender had a significant discrepancy between the two groups, with 65.5% vs.42.9% 
male (p=0.01) in the overlapping vs. non-overlapping stent groups, respectively. The 
mean percent luminal stenoses was found to be 83.66±17.3 and 85.45 ±12.6 (p=0.55) for 
the overlapping vs. non-overlapping stent groups, respectively. Using multiple regression 
analysis, however no risk factors were identified to be associated with severity of luminal 
stenosis. No identifiable risk factors were found to be associated with improved primary 
patency. In particular, overlapping vs. non-overlapping stents were not identified as a 
statistically significant factor influencing primary (assisted) patency (hazards ratio 0.60; 
95% CI 0.34 to 1.06; p>0.05).


The present study provides evidence that the theoretical concern of metal on metal 
corrosion that can be seen with overlapping stents does not play a significant clinical role. 
We found that the severity of the lesions, as reflected in percent luminal diameter occluded, 
of overlapping vs. non-overlapping stents was not significantly different. Moreover, the 
presence of overlapping stents seems to confer no patency disadvantage compared to non-
overlapping stents in AVG and AVF.


Disclosure of Financial Relationships: nothing to disclose
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Hemodynamics in an Arteriovenous (AV) Graft Derived from MRI and 
Computational Fluid Dynamics (CFD) in a Porcine Model  Randall J. 
Christopherson,1 Yan-Ting Shiu,1 Li Li,2 Alfred K. Cheung,3 Christi M. Terry.2  
1Bioengineering, Univ of Utah, Salt Lake City, UT; 2Medicine, Univ of Utah, 
Salt Lake City, UT; 3Medical Service, VASLCHCS, Salt Lake City, UT.


Hemodialysis AV grafts fail at a high rate often due to stenosis at the venous 
anastomosis. Mechanical forces caused by abnormal blood flow in the vein introduced 
by the graft creation likely play a role in stenosis formation but the pathogenic pathways 
are unclear.


We performed CFD modeling using AV graft geometry and blood flow values derived 
from MRI to evaluate the hemodynamic forces that occur after graft placement. Synthetic 
graft was placed between the carotid artery and jugular vein in the pig. Three weeks after 
surgery, the AV graft lumen geometry was obtained from 2D black-blood images without 
gadolinium using MRI. A 3D tetrahedral mesh of the AV graft was created in COMSOL 
Multiphysics software, based on the MRI of the lumen. Blood flow values were measured 
at cross-sections perpendicular to the vessels at locations proximal and distal to the venous 
and arterial anastomoses using 2D cine-PC MRI. The proximal and distal artery flow 
velocities were used as inputs in the CFD, to calculate venous velocities and profiles of 
wall shear stress (WSS).


Venous flow values derived by CFD compare well with actual values measured by 
MRI.
Comparison of MRI- and CFD-derived flow values


Proximal Vein Distal Vein
MRI CFD MRI CFD


Flow rate (ml/sec) 10.84 9.33 4.9 4.07
Flow velocity (cm/sec) 18.51 15.92 9.51 7.92


Extremely high (>30 dyn/cm2) and low (<0.05 dyn/cm2) WSS values, that are both 
known to be associated with hyperplasia development, are predicted at the juxta-anastomotic 
regions of the AV graft.
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These studies in the animal model enhance our understanding of the relationship 
between hemodynamic forces and AV graft hyperplasia. Further, the correlation of spatial 
WSS and gene expression patterns in explanted vascular tissues should reveal genes that 
are important in the pathogenesis of hemodynamic-mediated hyperplasia, thus providing 
therapeutic targets to prevent stenosis.


Disclosure of Financial Relationships: nothing to disclose
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Aggressive Interventions for Fistula Maturation: A Double-Edged Sword?  
Timmy C. Lee, Ahsan Ullah, Heather Duncan, Mahmoud El-Khatib, Prabir Roy-
Chaudhury.  Cincinnati Dialysis Access Program, Cincinnati, OH.


Primary AVF failure remains a significant barrier in improving AVF use. With the 
significant emphasis from the Fistula First Initiative to increase AVF incidence and 
prevalence, more interventions have been required to promote AVF maturation. The 
objective of this study was to evaluate short and long-term survival in AVFs requiring 
interventions to promote maturation compared to those without interventions to promote 
maturation. A retrospective review of our hemodialysis patients who received AVFs from 
2002 to 2006 was performed. 127 patients had AVFs placed during this period. 74.8% were 
male, 69.3% blacks, 53.5% diabetics, 70.1% had upper arm AVFs, and 42.5% required 
intervention before AVF maturation. Cumulative survival and post-dialysis primary 
(unassisted) patency were compared between those patients requiring interventions before 
maturation and those who did not. Kaplan-Meier survival analysis was used to model AVF 
patency. No demographic differences was found between patients who had an intervention 
before AVF maturation and those who did not. Patients with interventions prior to AVF 
maturation compared to those without interventions had worse cumulative survival (797 
vs 970 days, p= 0.0044) (figure 1), worse post-dialysis primary (unassisted) patency (96 vs 
605 days, p=0.004), and longer time to first AVF use (127 vs 85 days, p=0.0068).


Patients with interventions prior to maturation required more interventions to maintain 
patency after use on dialysis (1.85 vs 1.65; p=0.560), but was not statistically significant. 
Patients requiring interventions (endovascular or surgical) prior to AVF maturation 
had worse short and long-term outcomes. Interventions before maturation may induce 
endothelial injury, inflammation, and oxidative stress, thus, reducing AVF survival.


Disclosure of Financial Relationships: nothing to disclose
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Early Vascular Access Blood Flow as a Predictor of Long-Term Vascular 
Access Patency in Incident Hemodialysis Patients  Hyun Hee Lee, Sejoong 
Kim, Jae Hyun Chang, Wookyung Chung, Hyung Soo Kim, Jin-woong Park.  
Internal Medicine, Gachon University of Medicine and Science, Incheon, 
Guwol-dong, Namdong-gu, Republic of Korea.


The long-term clinical benefits of vascular access blood flow (VABF) measurements 
in hemodialysis patients have been controversial. We evaluated whether early VABF may 
predict long-term vascular access (VA) patency in incident hemodialysis patients. We 
enrolled 57 patients, of whom 27 were starting hemodialysis with arteriovenous fistulas 
(AVFs) and 30 with arteriovenous grafts (AVGs). The patients’ VABFs were measured 
monthly by the ultrasound dilution technique over the course of the first six months after 
the operation to create the VA. During the 20.4-month observational period, a total of 40 VA 
events in 23 patients were documented. The first VA events included 13 cases of stenosis 
and 10 thrombosis. The lowest quartile of early averaged VABF was related to the first VA 
events (< 853 mL/min in AVF or <830 mL/min in AVG: hazard ratio (HR), 3.361; 95% 
confidence interval [CI], 1.414-7.988).


The low rate of early averaged VABF was also related to VA stenosis (HR, 4.525; 95% 
CI, 1.502-13.629). After adjusting for gender, age, hypertension, diabetes, VA type and 
hemoglobin levels, the HRs were still significant. There was no significant relationship 
between VABF parameters and VA thrombosis. We suggest that early VABF may predict 
long-term VA patency, in particular VA stenosis.


Disclosure of Financial Relationships: nothing to disclose
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Relation between Arteriovenous Fistula (AVF) Blood Flow and AVF 
Luminal Diameters: Implications for Maturation  William D. Paulson,1 
Mufaddal F. Kheda,1 John J. White,2 L. Michael Prisant,2 Steven A. Jones,3 James 
J. Wynn.2  1Charlie Norwood VA Med. Center, Augusta, GA; 2Medical College 
of Georgia, Augusta, GA; 3Louisiana Tech U., Ruston, LA.


Background: AVF maturation requires dilatation of the anastomosed artery and vein. 
The reasons that dilatation promotes maturation are not fully understood, but it is widely 
assumed that AVF blood flow is inadequate without dilatation. However, the relation between 
vessel diameters and flow has not been systematically studied. We used a well-established 
mathematical model to determine this relation in an upper extremity AVF.


Methods: Pre-anastomosis artery and vein luminal diameters were measured with 
intraluminal probes in 32 patients during AVF surgery. The diameters were then applied 
to the mathematical model. Lengths of the artery and vein were set equal to 40 and 42 cm, 
respectively; mean arterial pressure = 93 mmHg, hematocrit = 36%.


Results: Mean pre-anastomosis artery and vein diameters of the 32 patients were 3.73 
mm (range 2.5 to 5.0) and 4.60 mm (range 3.5 to 7.0), respectively. The model predicts that 
at these diameters, blood flow should range from 412 to 1380 ml/min, with flow = 789 ml/
min at the mean diameters. In order to avoid recirculation, flow must be greater than dialysis 
blood pump speed. If pump speed is 400 to 500 ml/min, then dilatation is not required for 
adequate flow except at this study’s smaller diameters. However, at the widely recommended 
minimum artery and vein diameters of 2.0 and 2.5 mm, respectively, the model predicts 
flow is only 155 ml/min, so that failure to dilate will cause maturation failure.


Conclusion: The mathematical model indicates that dilatation of vessels is generally 
not needed for adequate AVF blood flow at the vessel diameters in this study. Nevertheless, 
dilatation and remodeling are needed so that an AVF can be reliably cannulated for dialysis. 
Dilatation and remodeling may also be needed to avoid hemodynamic conditions that 
promote stenosis. Although flow should generally not be an issue at the diameters in this 
study, smaller diameters near the recommended minimum are a true dilatation challenge 
since flow will otherwise be inadequate.


Disclosure of Financial Relationships: nothing to disclose
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Stent Use in Dialysis Patients  Randall Rasmussen, Aris Q. Urbanes, Gerald A. 
Beathard, Terry F. Litchfield.  Lifeline Vascular Access, Vernon Hills, IL.


Background: K-DOQI has published guidelines for percutaneous transluminal stent 
deployment (PTSD) in dialysis access that include treating symptomatic and demonstrated 
central vein elastic recoil or recurrent stenosis of the central vein within a 3-month period 
and to treat a peripheral stenosis if the patient is not a surgical candidate, there are a limited 
number of access sites, or repeat percutaneous transluminal angioplasty (PTA) is required 
more than 2 times within 3 months. Additional guidelines include stenting pseudoaneurysms 
unless surgery is a better option and deploying a stent as a salvage procedure for PTA-
associated vascular rupture not responsive to prolonged PTA. In 2008 the FDA approved 
the Flair™ stent for primary use to treat AVG venous anastomosis stenosis. The purpose 
of this study was to document usual occurrence of PTSD in patients referred to a dialysis 
access center with a dysfunctional or clotted access.


Methods: A prospectively acquired data base of 67,019 interventional procedures 
performed in 60 free-standing dialysis access centers was used for the basis of this 
study. Comparative rates of stent deployment following PTA in patients referred with a 
dysfunctional access and a thrombosed access were obtained.
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Findings: 23,275 Patients with dysfunctional access underwent PTA. 4% required 
PTSD. 9,312 patients with a clotted access underwent a thrombectomy and 9% of these 
patients required PTSD.


Conclusions: USRDS data document increased access interventions, both PTA and 
PTSD, and the increase in stent deployment is outpacing PTA. This study demonstrates 
the average incidence of PTSD in patients referred for a dysfunctional access or clotted 
access. Although some studies suggest improved performance and longevity of the dialysis 
access following PTSD, additional studies are needed. Studies are also needed to analyze 
cost of care as it relates to the increasing use of stents in access care.


Disclosure of Financial Relationships: consultant: Lifeline Vascular Access.
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Is the CMS Fistula First Target of 66% for Prevalent Arteriovenous 
Fistula (AVF) Feasible?  Lawrence M. Spergel,1 Janet R. Lynch,2 Jefferson 
Rowland,3 William M. McClellan.4  1Dialysis Management Medical Group, San 
Francisco, CA; 2ESRD Network 5, Mid-Atlantic Renal Coalition, Midlothian; 
3Centers for Medicare and Medicaid Services, Boston, MA; 4Emory University, 
Atlanta, GA.


Background. The Fistula First Breakthrough Initiative (FFBI) began in 2003 with an 
initial goal for 40% of prevalent hemodialysis patients to dialyze with an AVF; increasing 
to 66% in 2007. We used FFBI data to examine the feasibility of the 66% target in US 
hemodialysis facilities. Methods. Treatment center (TC)-specific vascular access data 
were collected monthly between January 2007 and March 2009 and transmitted to the 
ESRD networks, including a census of the current vascular access used for each patient. 
We restricted our analyses to those centers with an average of >= 10 patients and data for 
all 27 months. Results. Among the 4234 TC, monthly mean (SD) census, 71(42) patients, 
the initial and final mean (SD) prevalent AVF rates were 45.2% (13.1) and 52.0% (12.2) 
(p<0.001). The percent of TC at target AVF (AVFt) increased from 6.1% to 12.7% of TCs and 
25.7% of TC (n=1090) attained AVFt at least once during follow-up (FU). TCs that achieved 
AVFt at least once had a mean 35.2% of all months in AVFt, median, 22.2% and 25th-75th 
intraquartile range, 7.4% to 57.1% of FU months. There was substantial variation across 
ESRD Networks in proportion of TC which attained AVFt (p=0.0095), with a range in the 
last mean (SD) TC-specific AVF rate from 48.1% (11.7) to 62.8% (10.5) of the Network’s 
TCs. Figure shows the start and end of follow-up % of TC with AVFt by Network.


Catheter (CVC) rates in all CVC categories did not increase during the study period. 
Conclusion. Substantial numbers of treatment centers have been able to attain the FFBI 
target of 66% prevalent AVF. Reasons for center-to-center and regional variation in attaining 
the AVFt are currently under investigation.


Disclosure of Financial Relationships: nothing to disclose
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What Do We Know about Stenosys of the Cephalic Arch?  Ana Cortesão 
Costa, Alice Fortes, Fernando Neves, António Gomes da Costa.  Nephrology, 
CHLN – Hospital de Santa Maria, Lisbon, Portugal.


Background: The vascular access is of vital importance for the hemodialysis patient. 
The leading cause of fistula/ graft malfunction is stenosis within the venous system. In 
this study we reviewed angiographic exams of patients studied for fistula dysfunction in 
which a cephalic arch stenosis was identified. We also tried to determine the survival of 
the vascular access at six months after balloon angioplasty.


Methods and Results: A retrospective review of 512 angiographic exams performed 
in the Nephrology Department of Santa Maria Hospital, between January 2005 and 
December 2008, was made. We also reviewed patients demographics, co morbidities and 
medications.


Stenosis of the cephalic arch, either alone or with other venous lesions, was found in 
34 studies, corresponding to 26 patients.


Of the 26 patients studied, 22 (85%) had brachiocephalic fistulas and 4 (15%) had 
radiocephalic ones. Sixty five of the patients were hypertensive (all medicated with ACEi or 
ARB) and only 3 were diabetic (11.5%). Two patients where submitted to three angioplasty 
procedures and four patients where submitted to two angioplasties, during the study period. 
All the procedures where diagnostic and therapeutic, with high-pressure balloons used for 


dilatation and the additional placement of two Fluency® stents in the two patients who need 
three consecutive angioplasties. Primary patency at 6-month was superior to 75%.


Conclusions: While venous stenotic lesions in an arteriovenous fistula occur more 
frequently in the post-anastomotic “swing-point” area they can be present anywhere in 
the venous outflow system. In patients with brachiocephalic fistulas, the cephalic arch 
seems to be particularly vulnerable to the development of stenosis. Primary patency at six 
months support the fact that it is worth to try to dilate this lesions bearing in mind that this 
is a tricky area with a high risk of venous rupture.


Some studies seem to suggest a less frequent prevalence of cephalic arch stenosis in 
diabetic patients although we still miss more controlled studies to explain this fact.


Disclosure of Financial Relationships: nothing to disclose
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HeRO™ –  An Innovative Arterio Venous Access Device for Catheter-
Dependent Hemodialysis Patients  Lesley Dinwiddie,1 Jack Work.2  1Vascular 
Access Education & Research, Cary, NC; 2Emory University, Atlanta, GA.


Purpose: Catheter-dependent patients have three times greater mortality secondary to 
infection compared to graft or fistula patients. The purpose of these studies was to evaluate 
the HeRO device as an alternative subcutaneous vascular access for catheter-dependent 
patients with central venous stenosis.


Methods: The HeRO device is an FDA cleared 6 mm ePTFE graft, which attaches 
via a titanium connector to a 5 mm outflow component comprised of silicone with nitinol-
reinforcement designed to traverse central venous stenosis by routing blood flow to the right 
atrium via a major central vein. HeRO was studied in a prospective, multicenter study of 36 
catheter-dependent patients to evaluate bacteremia rates compared to a catheter literature 
control (the bacteremia study) and in 75 consecutive patients in a multicenter, post-market 
study designed to evaluate implant technique and implant success rates.


Results: The bacteremia study resulted in a related bacteremia rate of 0.7/1,000 
days, statistically lower than the control of 2.3/1,000 days; a 69% decrease. All related 
bacteremias occurred while the bridging catheter was still in place (59% dialyzed with a 
femoral catheter until HeRO graft incorporation). Adequacy of dialysis resulted in a mean 
Kt/V of 1.7 and mean Hgb of 12.54 g/Dl. Patency and intervention rates were comparable 
to graft literature.


The post-market study resulted in 100% implant success. The majority of outflow 
component insertions were in the internal jugular vein (72%) compared to 26% in the 
subclavian vein. Endovascular techniques required for outflow component insertion included 
angioplasty (52%) and serial dilation (22%).
Table 1: HeRO Demographic Data


The Bacteremia Study Post-Market Study
No. Patients 36 75
Mean age 62.7 57.8
Mean previous accesses (n) 5.4 8.9
Mean years on dialysis 5.1 4.6
Mean previous bacteremias 1.8 3.4
Diabetic (%) 68.4 58.7
Mean follow-up (mos) 8.4 NA
Accumulated days 9,931 NA


Conclusions: HeRO offers catheter-dependent patients improved patency, adequacy 
of dialysis, Hgbs, and bacteremia rates versus long-term catheters. Implant success is high 
in patients with challenging vascular pathology.


Disclosure of Financial Relationships: consultant: Hemosphere, Inc.
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Practical Utility of On-Line Clearance and Blood Temperature Monitors 
as Non-Invasive Measurement of Hemodialysis Blood Access Flow  Nestor 
Fontsere, Miquel Blasco, Francesc Maduell, Marta Arias, Manel Vera, Xoana 
Barros, Julia Garro, Josep M. Campistol.  Nephrology and Renal Transplant 
Unit, Hospital Clínic, Barcelona, Spain.


Background and purpose of study. The hemodialysis blood access flow (QA) 
measurements are recommended by the K/DOQI as one of the most important components 
for the arteriovenous vascular access maintenance program. Nowadays several new non-
invasive devices are available such as on-line clearance monitoring (OCM) and blood 
temperature monitoring (BTM). The aim of the present study was to evaluate the efficiency 
of QA measurement with OCM (OCM-QA) and BTM (BTM-QA) in comparison with the 
current gold standard ultrasound dilution technique (Transonic-QA).


Methods. This study was carried out in 41 Caucasian adult patients (21 men, 20 women; 
59.1 ± 12.7 years) with 34 fistulaes and 7 grafts from a single hemodialysis center. In each 
patient, the QA was measured simultaneously during the first hour of dialysis with the 
Transonic-QA using transducers placed on arterial and venous segment of the extracorporeal 
circulation and, OCM-QA and BTM-QA using the dialysis machine (5008S Fresenius 
Medical Care). The Bland-Altman method and Lin´s concordance coefficient (Rc) were 
used to study accuracy (bias) and precision.


Results. The QA calculated with Transonic was 981.1 ± 521.5 mL/min (range: 150-
2360 mL/min). The QA values obtained with OCM-QA and BTM-QA were 800 ± 517.5 
and 1032.2 ± 477.7 mL/min, respectively. The biases and Rc obtained with respect to 
Transonic-QA were -180 mL/min (Rc 0.62) with OCM-QA and 51 mL/min (Rc 0.91) 
with BTM-QA. The limits of agreement (bias ± 1.96 SD) obtained with the two dilution 
methods were between -1016.5 to 654.5 mL/min (OCM-QA) and -330.7 to 433 mL/min 
(BTM-QA).


Conclusions. In our adult patients with end-stage renal disease in hemodialysis 
treatment, BTM-QA and OCM-QA are valid non-invasive and practical methods in the 
estimation of QA, although BTM-QA showed better accuracy and concordance than OCM-
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QA in comparison with the gold standard ultrasound dilution method. For this reason, 
BTM-QA method could be a reasonable alternative to Transonic-QA and a valid option 
for routine clinical practice.
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Assessment of Upper Limb Circulation in Hemodialysis Patients with Laser 
Doppler Skin Perfusion Pressure; Influence of Cardio-Vascular Disease  
Kenji Harada, Hidetoshi Kanai, Syunsuke Nasu, Michiya Shinozaki.  Division 
of Nephrology, Kokura Memorial Hospital, Kitakyushu City, Fukuoka, Japan.


[Background] The patients with advanced chronic kidney disease (CKD) are susceptible 
to various atherosclerotic lesions, including peripheral arteries. Previously we demonstrated 
deteriorating upper limb circulation by arterio-venous fistula (AVF), using Laser Doppler 
skin perfusion pressure (SPP). Besides the AVF, cardiac dysfunction or artery stenosis may 
be responsible to peripheral hypo-perfusion. We investigated the influence of cardio-vascular 
disease (CVD) on upper limb peripheral perfusion with SPP.


[Method] measuring finger SPP (FSPP) at the bilateral distal middle fingers and ejection 
fraction by ultrasonic cardiogram were performed on non-HD day. 119 CKD stage-5/5D 
patients were subjected (71 year old, M/F:66/53, HD duraiotn;3.3 years). Concerning the 
presence of CVD (history of coronary heart disease and/or congestive heart failure), the 
patients were divided into 2 groups (CVD+:64, CVD-:55). The differences in FSPP with 
the type of vascular access (radio-cephalic AVF on the forearm, brachio-basilic AVF on 
the elbow, PTFE graft, direct artery puncture) and the origin of CKD (diabetes mellitus, 
hypertensive nephrosclerosis, chronic glomerulonehritis) were investigated.


[Results] FSPP on the side with AVF in CKD+ were significantly lower than those in 
CKD- (59 vs 79mmHg, p<0.01). On the other side without AVF, there was no difference 
in FSPP between the groups. EF in CKD+ was also lower than those in CKD- (53 vs 66 
%, p<0.05). There was no correlation between the values of EF and FSPP. FSPP in the 
patients with artery puncture / elbow AVF / graft were significantly lower than those with 
radio-cephalic AVF (56, 52, 56 and 79 mmHg, respectively). The type of origin of CKD 
showed no difference in FSPP.


[Conclusion] The etiology of peripheral perfusion injury on the limbs in HD patients 
is complicated. Addition with type of vascular access, pre-existing CVD has a potential 
role to be a risk factor of worsening peripheral circulation.
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Business as Usual – Are We Missing the Access?  Dirk M. Hentschel.  
Medicine, Renal Division, Brigham and Women’s Hospital, Boston, MA.


Dialysis access dysfunction can be detected by a skillful physical exam. Nephrologists 
are trained to prescribe dialysis treatments but it is unclear how well they are trained in 
evaluating hemodialysis accesses. The start of an interventional nephrology program at 
our medical center created an opportunity to compare hemodialysis access assessment of 
hemodialysis attendings, interventional nephrologist, and angiographic findings.


All 108 hemodialysis patients under the care of one of eight nephrologists were 
examined by the interventional nephrologist. His physical exam was compared to the dialysis 
attending’s impression of the access. Based on the interventional nephrologist’s exam and 
clinical abnormalities follow-up endovascular exams and procedures were scheduled.


There were 60 arteriovenous fistulas (56%) (AVFs), 14 arteriovenous grafts (13%) 
(AVGs), and 34 tunneled catheters (31%). Nephrologists found 5 AVFs (8%) and 2 AVGs 
(14%) abnormal. The interventional nephrologist found 35 AVFs (58%) and 12 AVGs 
(86%) abnormal. All abnormal AVGs were studied and significant stenoses treated in all 
cases. Two AVGs thombosed before their scheduled procedure. To date 27 AVFs have been 
studied and in all of them were significant stenoses found.


Experienced nephrologists had more patients with tunneled catheters, and fewer patients 
with AVFs than younger nephrologists. There was no difference between experienced and 
younger nephrologists in detecting hemodialysis access dysfunction by physical exam. All 
nephrologists noted that they generally do not examine patients’ accesses prior to dialysis. 
It remains unclear if undetected hemodialysis dysfunction is due to a lack of skill or missed 
opportunities to examine the patients’ accesses.
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GADD45γ Inhibits Proliferation of Cultured SMC  Seung-Jung Kim,1 
Jung-Hwa Ryu,1 Dong-Ryeol Ryu,1 Duk-Hee Kang,1 Kyu-Bok Choi,1 Gyu-Tae 
Shin.2  1Nephrology, Ewha Womans University, Seoul, Korea; 2Nephrology, Ajou 
University, Suwon, Korea.


Hemodialysis vascular access dysfunction is caused by proliferation of vascular 
smooth muscle cells (SMC) with subsequent neointimal hyperplasia. Currently, inhibition 
of neointimal hyperplasia has been achieved by gene transfer of several agents in 
experimental angioplasty or hemodialysis models. Growth Arrest and DNA Damage-45γ 
(GADD45γ) is a stress-responsive molecule that interacts with cell-cycle proteins, and 
adenovirus-mediated gene transfer of GADD45γ has been reported to inhibit human renal 
epithelial cell proliferation. This study was aimed to evaluate the efficacy of an adenovirus-
mediated GADD45γ gene transfer on inhibition of SMC proliferation. Cultured Human 
aortic SMC were used in our experiment. We confirmed efficient infection of aortic SMC 
with recombinant adenoviral vectors expressing GADD45γ (Ad-GADD45γ) and beta-
galactosidase (Ad-LacZ) using adenovirus hexon protein or beta-galactosidase staining. 
Ad-LacZ served as controls. Aortic SMC were infected with various multiplications of 


infection (MOI) of adenoviral vectors (MOI of 1, 10, 100, 200, 400) for 3 hours, and 
methylthiazoletetrazolium dye reduction assay was performed after 24 hours. We found 
that SMC proliferation was significantly reduced at an MOI of 200 of higher in Ad-
GADD45γ infected cells compared to controls. This study showed that Ad-GADD45γ 
inhibits proliferation of cultured SMC. Further investigations are needed to determine the 
utility of Ad-GADD45γ in prevention of vascular access occlusion.


Disclosure of Financial Relationships: nothing to disclose
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Arteriovenous Fistula Creation Results in Sustained Cardiovascular 
Structural and Functional Change with Improvement in Myocardial 
Contractile Function  Shvan Korsheed, Stephen John, Tarek Eldehni, Richard 
Fluck, Christopher McIntyre.  Renal Medicine, Royal Derby Hospital, United 
Kingdom.


Native arteriovenous fistula (AVF) is the vascular access of choice and its use c.f. 
catheters is associated with reduction in mortality. This may be due to factors beyond 
dialysis catheter associated sepsis. This study aims to investigate the impact of AVF 
formation on the spectrum of cardiovascular (CV) factors that might be important in the 
pathophysiology of CV disease in CKD.


We recruited 43 pre-dialysis patients who underwent AVF formation. Patients were 
studied two weeks prior to AVF operation, two weeks and three months postoperatively. 
Haemodynamic variables were measured using pulse wave analysis, carotid femoral pulse 
wave velocity (CF-PWV) by applanation tonometry and AVF blood flow (Qa) by Doppler 
ultrasound. Patients underwent serial transthoracic echocardiography and bioimpedence 
analysis. Laser Doppler and iontophoresis were used to assess vasodilatory response in 
the fistula arm and systemically.


AVF formation was successful in 30/43 patients. Two weeks postoperatively, total 
peripheral resistance decreased (-17±18%, p=0.001), stroke volume tended to rise (12±30ml, 
p=0.053) and both heart rate (4±8bpm, p=0.01) and cardiac output (1.1±1.5l/min, p=0.001) 
increased. Systolic and diastolic BP reduced (-9±18mmHg; -9±10mmHg; both p=0.001). 
CF-PWV reduced (-1.1±1.5m/sec, p=0.004). Left ventricular ejection fraction increased 
(5±9%, p<0.001). Local and systemic microcirculatory vasodilatory response changed 
significantly. All of the observed changes were largely maintained after 3 months. AVFs 
with higher Qa were not associated with higher cardiac outputs. No change in hydration 
status was observed.


Formation of an AVF resulted in a sustained reduction in arterial stiffness and BP as 
well as improvement in LVEF. Lower cardiac outputs did not result in a low flow AVFs and 
patients with high Qa were not subjected to high output cardiac states. Overall, the post AVF 
adaptations might be characterised as potentially beneficial in this group of patients and 
supports the widespread use of native vascular access, including older or cardiovascularly 
compromised individuals.


Disclosure of Financial Relationships: nothing to disclose
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Cardiac Function in Patients with High AV Fstula Flow Rates  Rajesh 
Agarwala, Sumit Mohan, David Da-Rocha, Machaiah Madhrira, Aubrey 
Clarke, Icilma Fergus, Velvie Pogue, Jen-Tse Cheng.  Dept of Medicine, Harlem 
Hospital, Columbia University, New York, NY.


Cardiovascular disease is prevalent in hemodialysis pts and is the leading cause of death. 
At the initiation of hemodialysis prevalence of systolic or diastolic dysfunction is around 
75%. High-output cardiac failure is defined as symptoms of cardiac failure in the presence 
of an above-normal cardiac index (CI≥ 3.0 L/min/m2). We measured the AV fistula flow 
rate (Qa), cardiac output (CO), cardiac index (CI) using the Transonic HD-02 monitor, and 
calculated cardiopulmonary recirculation (CPR= Qa/CO) and systemic perfusion (CO-Qa) 
for 21 asymptomatic hemodialysis patients with Qa >1 L/min (2.21 ± 0.74 L/min). All pts 
were male with a mean age of 49±5.8 yrs with average access duration of 3.2±2.7 yrs, BMI 
26.9±7.1kg/m2, Hb 11.6±1.1g/dl, serum Alb 4.1±0.4g/dl. All pts had above normal CI (4.2 ± 
0.9 L/min), CO (8.6 ± 1.9 L/min), systolic BP (137±20mm of hg), and diastolic BP (80±15 
mm of hg). We compared pts with high Qa(1-2.2L/min) and very high Qa(>2.2L/min) in all 
AVFs. We found no difference in the mean values of CO (8.6±2.1 v 8.5±1.7 L/min, p=ns), 
CI (4.1±1.1 v 4.4±0.6 L/min, p=ns), or the central blood volume (1.4±0.5 v 1.3±0.2 L/
min, p=ns) but found a significant difference in the cardiopulmonary recirculation (20±5 
v 35±5%, p<0.001). CPR correlated significantly with Qa (y=-4.3x2+30.7x-18, p<0.001) 
and appeared to plateau with higher Qa. [figure 1]. We found no significant decrease in 
systemic flow despite increasing Qa and CPR (y= 7.5-0.5x, r=0.21, p=ns) [figure 1]. These 
findings suggest that in our patients, increase in cardiac output adequately compensates for 
increased access flow rates and maintains systemic perfusion. This may account for the 
absence of symptoms in these patients.
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Predictors of High Cardiac Output in Patients with High Access Flow 
Arteriovenous Fistulas  Mark Kats.  Nephrology, Emory University, Atlanta, 
GA.


Background
High cardiac output failure is a rare complication of arteriovenous fistulas (AVF). 


High access flows through AVF’s have been identified as an independent risk factor for 
the development of high output cardiac failure. However, limited literature is available 
concerning the predictors for the development of high cardiac output (CO) in the setting 
of high access flow (Qa) fistulas.


Methods
We identified all patients with an AVF Qa >1.5 L/min in the Emory University outpatient 


dialysis clinics between 1/1/2008 - 1/1/2009. Access flow and cardiac output measurements 
were obtained using ultrasound-dilution method. Demographic, medical and access history, 
and laboratory data were compared in the high cardiac output (>6.0 L/min) and in the non-
high cardiac output (<6.0 L/min) groups.


Results
Of the 311 patients with a permanent vascular access, the incidence and prevalence 


of high access flow rate were 17.4% and 31.2%, respectively. Of the 88 patients with high 
flow accesses, 56.8% had an AVF, with 45.8% of those patients having high cardiac output. 
Patients with high cardiac output were less likely to dialyze on a Mon/Wed/Fri schedule 
[37.4% versus 69.2% (p=0.025)], less likely to obtain a high school degree or a GED 
[9.1% versus 46.2% (p=0.019)], less likely to smoke [27.3% versus 61.5% (p=0.026)], less 
likely to have diabetes [0% versus 38.5% (p=0.013)], but more likely to have hypertension 
induced ESRD [100% versus 69.2% (p=0.035)]. Patients with high cardiac output had 
lower average phosphorus level over a year [4.83 ± 1.09 mg/dL versus 6.14 ± 1.70 mg/dL 
(p=0.039)], higher average diastolic blood pressure over a year [82.5 ± 12.7 mm Hg versus 
72.6 ± 8.9 mm Hg (p=0.035)], and higher average access blood flow over a year [2,289 
± 650 mL/min versus 1,820 ± 420 mL/min (p=0.044)]. A moderately strong relationship 
was found between cardiac output and access blood flow through an AVF, CO = 1.924*Qa 
+ 2.281 (r = 0.645, p = 0.0009).


Conclusion
Several factors, including demographics, education, comorbidities, and laboratory 


variables, are associated with high cardiac output in the setting of high access flow rate of 
AVF’s. A moderately strong relationship exists between cardiac output and access blood 
flow rate.


Disclosure of Financial Relationships: nothing to disclose
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Characteristics and Cardiovascular Impact of High-Flow Arteriovenous 
Fistulas  Georges Ouellet, Jean-Philippe Rioux, Élaine St-Sauveur, Martine 
Leblanc.  Service de Néphrologie, Hôpital Maisonneuve-Rosemont, Montréal, 
QC, Canada.


Adaptative hemodynamic changes (decreased peripheral resistance, increased heart 
rate and cardiac output) occur following the creation of an arteriovenous fistula (AVF) 
for hemodialysis. Cases of heart failure attributed to the presence of an AVF have been 
reported. However, the clinical impact of AVFs, and particularly high-flow AVFs, is not 
well described in the literature.


We retrospectively studied 47 chronic hemodialysis patients with a high-flow AVF 
(> 2 L/min). Demographics, comorbidities, access type, echocardiographic data, access 
intervention and cardiovascular events were recorded. Intra-access flow and cardiac 
output were measured with the ultrasound dilution technique (Transonic, Ithaca, New 
York, USA).


Patients were male in a proportion of 68.1%. Diabetic nephropathy was the etiology 
of ESRD in 7 patients (14.9%). Sixteen patients (34%) were diabetic, 18 patients (38.3%) 
had coronary heart disease, 20 patients (42.6%) had peripheral vascular disease and 29 
patients (61.7%) had excessive interdialytic weight gain (defined as > 5% of the assessed 
dry weight). Fourty-five vascular accesses (95.7%) were native AVFs, and 42 (89.4%) were 
located at the upper arm. The median intra-access flow was 2690 mL/min. The median 
observation period between the creation of the vascular access and the reference cardiac 
ultrasound was 3.0 years. Five AVFs were surgically closed, 7 had their caliber surgically 
reduced, and 4 had a graft interposition. The main indication for access intervention was 
vascular steal syndrome in 6 patients. Two patients had an access caliber reduction due 
to echocardiographic changes. No patients presented clinically significant heart failure 
attributable to the AVF. In our center, 4.3% of the AVFs created between 2002 and 2006 
were high-flow accesses.


Our data suggest that high-flow AVFs develop mainly in non-diabetic males. These 
AVFs are associated with echocardiographic changes. However, clinically significant heart 
failure seems to occur infrequently in the presence of a high-flow AVF.


Disclosure of Financial Relationships: nothing to disclose
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End Stage Renal Disease in Patients with Fabry Disease: Natural History 
Data from the Fabry Registry  David G. Warnock,1 Alberto Ortiz,2 Bruno 
Cianciaruso,3 Marta Cizmarik,4 Dominique P. Germain,5 Renzo Mignani,6 João 
P. Oliveira,7 Jacobo Villalobos,8 Bojan Vujkovac,9 Stephen Waldek,10 Christoph 
Wanner.11  1University of Alabama at Birmingham; 2Universidad Autonoma 
de Madrid, Spain; 3University Federico II, Italy; 4Genzyme Corporation; 
5University of Versailles – Saint Quentin en Yvelines, Hôpital Raymond 
Poincaré, France; 6Infermi Hospital, Italy; 7Hospital São João, Porto, Portugal; 
8Central University of Venezuela, Venezuela; 9General Hospital Slovenj Gradec, 
Slovenia; 10Salford Royal NHS Foundation Trust, United Kingdom; 11University 
of Würzburg, Germany.


Fabry disease, an X-linked lysosomal storage disorder caused by deficiency of 
a-galactosidase activity, is associated with progressive loss of kidney function. This study 
was undertaken to characterize Fabry disease among patients who reached end stage renal 
disease. Data from 2712 patients in the Fabry Registry were analyzed to identify clinical 
characteristics of patients who received renal replacement therapy (RRT) during the natural 
history period (i.e., prior to any enzyme replacement therapy). A total of 213 patients (186 
of 1359 males [14%] and 27 of 1353 females [2%]) received RRT at a median age of 38 
years in both males and females. Males who received RRT were diagnosed at a median 
age of 35 years, compared to 23 years for non-RRT males. Many were not diagnosed with 
Fabry disease until after they had received RRT. Compared to other Fabry Registry patients, 
a higher percentage of RRT patients also experienced either a serious cardiovascular event 
or a stroke. Ninety-two of 186 males who had RRT (50%) experienced a cardiac event or 
stroke, compared to 230 of 1173 non-RRT males (20%). Ten of 27 RRT females (37%) had 
experienced a cardiac event or stroke, compared to 226 of 1326 non-RRT females (17%). 
Patients who had RRT experienced cardiovascular events and strokes at earlier ages than 
did patients who had not received RRT, and most received RRT before having a cardiac 
event or stroke. It is important that Fabry patients are diagnosed early and that their renal 
function is monitored carefully.


Disclosure of Financial Relationships: grant/research support: Genzyme Corporation; 
consultant: Genzyme Corporation; scientific advisor: Fabry Registry Board of Advisors, 
Genzyme Corporation.
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Patterns of Transition and Transfer among Adolescents with Kidney Disease  
Uptal Patel,1,2 J. Williams,1 S. Amaral,2 G. Barletta,2 V. Bastian,2 D. Chand,2 M. 
Ferris,2 H. Patel.2  1Duke, NC; 2MidWest Ped Neph Consrt.


Background: Optimal transitioning aligns with patient preferences and is associated 
with improved outcomes; yet, patterns of transitional care and transfer from pediatric to 
adult care among adolescents with kidney disease are poorly understood.


Methods: Seven MWPNC centers identified sequential patients who transferred to 
adult care. For 171 adolescents identified (33% CKD, 44% TXP, 22% ESRD), charts were 
reviewed for patient demographics and factors related to transition. Transfer was defined 
by the date of last pediatric nephrology visit and late transfer was defined as transfer >21 
years of age. The relationship between late transfer and potential predictors were evaluated 
using logistic regression, clustering by site.


Results: One in 5 adolescents went through a formal transition pathway, although this 
proportion varied by site (range 0-63.2%; p<.001). Median age of transfer was 20.1y (IQR 
18.7-21.0y; range 14.4-30.4y) and also varied significantly by site (p=.0001) and several 
transition-related factors (Table). Late transfer was common (n=42; 24.6%) and much more 
likely among those going through a formal transition pathway and less likely among those 
with poor school performance. After adjustment for site and patient characteristics, these 
associations were strengthened.


Conclusions: Significant patient- and site-level variability exists in transitional care 
for adolescents with kidney disease. Unexpectedly, late transfer is strongly associated with 
going through a formal transition pathway and absence of poor school performance. These 
findings are concerning for a bias toward earlier transfer of high-risk adolescents in the 
context of trends towards earlier transfer of teens with depression, smoking, and substance 
use. Implications of variation in transition programs and transfer age on outcomes are 
unclear but deserve evaluation.


Disclosure of Financial Relationships: nothing to disclose
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Trends in Iodinated Contrast and Gadolinium-Based Contrast Exposure 
in a National CKD Cohort: 2002-2006  Stephen L. Seliger,1 L. Walker,2 V. D. 
Hsu,2 Jeffrey C. Fink.1  1Nephrology, U Maryland, Baltimore, MD; 2Pharmacy, 
U Maryland, Baltimore, MD.


Purpose: To estimate temporal trends in rates of iodinated contrast- and gadolinium-
based contrast (GBC)-enhanced diagnostic imaging among CKD patients in the Veterans 
Health Administration (VHA).


Methods: Outpatients with chronic kidney disease (eGFR<60 cc/min/1.73m2) were 
identified in the VHA database from 2002-2006. Utilization of radiology diagnostic imaging 
was identified from a linked radiology database, and the type of imaging test was categorized 
based on procedure codes as: a) iodinated contrast-enhanced study (CT or standard x-ray); b) 
GBC-enhanced MRI; and c) non-enhanced MRI. At-risk time for all active VHA outpatients 
with CKD was computed per year based on mean yearly outpatient eGFR, with censoring 
at death, loss to follow-up, or initiation of maintenance dialysis within the VHA. Patients 
with known contraindications to MRI scanning (pacemaker or defibrillator) were excluded 
from the at-risk calculations.


Results: Over 5 years, 142,159 gadolinium-enhanced MRI scans were performed 
among patients with a proximal outpatient eGFR<60 cc/min/1.73m2; 7.8% (10,685) among 
patients with eGFR<30 cc/min. A total of 411,508 iodinated-contrast imaging tests were 
performed in the same period, 4% (32,280) among those with eGFR<30 cc/min. From 
2002 to 2006, rates of GBC-enhanced scans increased by 14%-40% depending on eGFR 
(upper figure); in contrast, rates of iodinated contrast-enhanced scans were decreased (lower 
figure), and rates of non-enhanced MRI were likewise unchanged.


Conclusion: Among CKD patients in a national healthcare system, exposure to 
iodinated contrast and gadolinium contrast is common, with GBCA exposure increasing 
markedly from over a 5 year period preceding the FDA warning for GBCA toxicity.


Disclosure of Financial Relationships: grant/research support: Bracco, Inc.
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Trends in Epidemiology of ESRD Incidence among Pediatric Patients, 
1980 – 2007  Blanche M. Chavers,1,2 Craig A. Solid,1 Eric T. Frazier.1  1U. S. 
Renal Data System Coordinating Center, MMRF, Minneapolis, MN; 2Pediatric 
Nephrology, University of MN, Minneapolis, MN.


INTRODUCTION: Incidence rates of End Stage Renal Disease (ESRD) have steadily 
increased in adults since 1980 and disproportionately affect racial minorities. The purpose 
of this study was to characterize the trends in the incidence of ESRD in a national cohort 
of pediatric patients in different racial and ethnic groups.


METHODS: Using information from the United States Renal Data System database, 
enrollment file and Centers for Medicaid and Medicare Services 2728 Medical Evidence 
form, incident rates per million population were calculated for pediatric patients (age 0-19 
years), by age, race and gender for the years 1980 to 2007.


RESULTS: Incidence rates increased 49% for all pediatric patients during the study 
period; 73% for patients aged 0-14 years and 40% for patients aged 15-19 years. Rates 
were higher in males versus females and higher in racial and ethnic minorities compared 
to whites. Incidence rates have disproportionately increased since 1997 in Asians (139% 
age 0-14 yrs; 45% age 15-19 years) and in Hispanics aged 15-19 years (63%).
  1980 1987 1992 1997 2002 2007
Age 0-14 Male 6.41 10.59 9.94 9.58 12.12 11.88
 Female 5.7 7.11 8.02 9.57 9.77 9.01
 White 6.42 8.46 8.68 8.59 10.2 9.23
 Black 5.22 10.91 10.52 14.1 15.2 11.6
 Asian   10.01 6.65 8.66 23.96
 Hispanic    11.24 12.81 13.81
 Non-Hispanic    9.27 10.55 9.56
 All 6.06 8.89 9.00 9.58 10.97 10.48
Age 15-19 Male 21.17 25.32 30.48 28.08 29.02 32.53
 Female 19.08 23.85 30.4 24.83 24.58 23.79
 White 18.58 20.9 22.9 19.01 22.29 23.16
 Black 28.59 44.84 65.65 61.46 49.88 45.97
 Asian  28.14 47.3 32.46 30.5 47.07
 Hispanic    31.0 37.27 50.45
 Non-Hispanic    25.7 24.93 23.58
 All 20.14 23.87 30.44 26.5 26.86 28.27
Age 0-19 All 10.17 13.05 14.04 13.76 14.97 15.12


CONCLUSION: Significant increases in ESRD incidence rates have occurred in Asians 
aged 0-14 years and in Hispanics aged 15-19 years since 1997. Age, racial, and ethnic 
disparities exist in US pediatric ESRD incidence rates.


Disclosure of Financial Relationships: nothing to disclose
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Reverse Epidemiology vs. Conventional Epidemiology in Patients with 
Renal Impairment  Sara Kazempour-Ardebili,1 Anne Dornhorst,3 Jeremy J. O. 
Turner,1 Frederick W. K. Tam,2 Andrew H. Frankel,2 Gary Frost.1  1Investigative 
Medicine, Imperial College London, London, United Kingdom; 2Renal Medicine, 
Imperial College London, London, United Kingdom; 3Department of Medicine, 
Imperial College London, London, United Kingdom.


Patients with chronic kidney disease (CKD) are at increased risk of cardiovascular 
(CV) disease and those on maintenance haemodialysis (MHD) are at particularly high 
risk. Epidemiological studies have shown reversed CV risk factors among MHD patients 
compared to the general public, a phenomenon termed reverse epidemiology.


We designed a prospective observational study of individuals with CKD to better 
establish the relationship between CV risk factors and events, before and after the onset 
of MHD.


519 patients were recruited for this study, 210 were on MHD at entry and 309 had 
CKD stages 3, 4 and 5. The baseline characteristics of this population have previously 
been reported. Subjects were followed prospectively for 24 months and the relationship 
between body mass index(BMI), systolic blood pressure(SBP), total cholesterol(TC) and 
diabetes status and CV events analysed in both MHD and non-MHD groups using logistic 
regression.


103 subjects reached an endpoint, and analysis of the whole cohort identified high 
SBP and diabetes as significant CV risk factors (OR=1.01, p=0.02 and OR=1.62, p=0.02). 
TC was recognized as a protective factor as lower TC was associated with higher CV risk 
(OR=0.68, p<0.001). In the MHD group, diabetes, which was associated with increased 
CV risk (OR=2.54, p=0.002), was the only significant finding. Analysis of the non-MHD 
group revealed that only low TC was a significant CV risk factor, which was reflective of 
the results of the entire cohort (OR=0.59, p=0.002).


The results show that CV risk factors may vary at different stages of CKD. The reverse 
TC result in the whole cohort could have been explained by malnutrition, which is a known 
CV risk factor, in the MHD population; the fact that this result is reflected in the non-MHD 
group contradicts this explanation. As the non-MHD group had higher mean TC values 
the presence of reverse results for this risk factor is noteworthy and lends some support to 
the reverse epidemiology hypothesis.


Disclosure of Financial Relationships: nothing to disclose
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The Effect of Ethnicity on the Prevalence and Management of Chronic 
Kidney Disease in Hypertensive Patients in a Community Setting  Gavin 
Dreyer,1 Sally Hull,2 Ellena Badrick,2 Alistair Chesser,1 Martin Raftery,1 Magdi 
Yaqoob.1  1Renal Department, Royal London Hospital, United Kingdom; 2Centre 
for Health Sciences, Queen Mary University, London, United Kingdom.


Introduction: The effect of ethnicity on the prevalence of hypertension and CKD 
has not been studied in the UK. Previous studies in community practices have shown the 
prevalence of diabetes mellitus and CKD are significantly different between ethnic groups. 
This study examines if similar disparities in prevalence and management exist between 
different ethnic groups with hypertension and CKD.


Methods: Data collection from 1/1/07 to 31/3/08 in 146 community practices in 
east London identified 75,183 adults from a population of 829,710 with a diagnosis of 
hypertension. 69,430 (92.3%) had a valid recording of ethnicity and 41,408 (55.1%) had an 
eGFR measurement during the study (4 variable MDRD equation). Ethnicity was simplified 
into 5 groups: white (n=29,091), Afro-Caribbean (n=17,740), south Asian (n=16,783), other 
(n=5,198), unknown (n=618). Whites, Afro-Caribbean’s and south Asians are included for 
analysis. Analysis is based on the last value from the study period.


Results: The population prevalence of hypertension was 9.1% and by ethnic group was 
19.1% in Afro-Caribbean’s compared to 10.6% in whites and 15.8% in south Asians. The 
crude prevalence of CKD 3-5 in hypertensives was 21.5%. Adjusting for age, sex, clustering 
by practice, systolic BP and cholesterol, CKD 3-5 was more prevalent in Afro-Caribbean’s 
compared to whites and south Asians (OR 1.10, 95% CI 1.01-1.21). In hypertensives with 
CKD 3-5, systolic and diastolic BP were higher in Afro-Caribbean’s (139/78) compared 
to whites (136/74) and south Asians (134/75) - p<0.001. South Asian’s received more 
ACE-I, lipid lowering agents and aspirin compared to white and Afro-Caribbean groups 
(p<0.001) whereas Afro-Caribbean’s received more α blockers, thiazides and calcium 
channel blockers (p<0.001).


Conclusion: Significant differences exist between ethnicities in this hypertensive cohort 
with concomitant CKD 3-5. Based on best practice guidelines, there are opportunities to 
improve the management of these conditions and reduce disparities between ethnicities.
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Combination of a Safety and Efficacy Biomarker To Predict Treatment 
Response  H. Lambers Heerspink,1 Y. Miao,1 D. Dobre,1 S. Shahinfar,2 B. M. 
Brenner,3 M. Cooper,4 D. De Zeeuw.1  1Dept. Clinical Pharmacology, UMCG, 
Groningen, Netherlands; 2SShahinfar Consulting, Philadelphia, PA; 3Renal 
Division, Brigham and Women’s Hospital, Boston, MA; 4Dept Medicine, 
University of Melbourne, Melbourne, Australia.


Angiotensin Receptor Blockers (ARBs) decrease the albumin:creatinine ratio (ACR) 
which protects the kidney. However, ARBs increase potassium levels which may harm the 
kidney and may offset the protective renal effects. The aim of the study is to assess whether 


combining the effect of an ARB on a safety marker (serum potassium) and an efficacy 
marker (ACR) would better predict the impact of an ARB on renal outcomes.


A post-hoc analysis in the RENAAL trial was conducted. Renal outcome was defined 
as a doubling of serum creatinine or end stage renal disease. To examine how much of 
losartan’s renoprotective effect can be attributed to both an efficacy and safety marker, 
we used multivariate COX analysis adjusting for the residual (last value prior to the renal 
endpoint) ACR and residual potassium level. The difference between the model with and 
without potassium was tested by a log likelihood ratio test.


When only residual ACR was included in the model, losartan’s effect reduced from 
21.0% (95%CI 5.6 - 33.9) to 7.2% (-12.3 – 23.4) suggesting that losartan’s effect can be 
in part explained by reducing ACR. When potassium alone was included in the model, 
losartan’s effect increased to 35.4% (20.3 - 47.6) suggesting that the renoprotective effects 
of an ARB are offset by the negative effects on serum potassium. Finally, the model that 
included both ACR and serum potassium significantly better predicted losartan’s treatment 
effect than the model that only included ACR (χ2 = 397.7; p<0.001).


In conclusion, inclusion of an efficacy and a safety marker into a treatment model 
better predict the effect of ARB treatment on renal outcomes.
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Prevalence and Quality Measures of Chronic Kidney Disease in a 
Hospitalized Cohort  Graham Abra,2 Linda Awdishu,1 James Ross,1 Ed Fink,2 
Gregory Seymann,2 Ravi Mehta,3 Danuta King.3  1Pharmacy, UCSD Skaggs 
School of Pharmacy and Pharmaceutical Sciences, San Diego, CA; 2Internal 
Medicine, UCSD Medical Center, San Diego, CA; 3Medicine, Division of 
Nephrology, UCSD Medical Center, San Diego, CA.


Background: Chronic kidney disease (CKD) affects 13.8-15.8% of the general 
population. Little is known about the prevalence of CKD in hospitalized patients and 
compliance with best practices set by K/DOQI guidelines.


Methods: This is a retrospective study of all patients admitted to our institution 
over 6 months with a MDRD eGFR < 60 mL/min during the hospital stay. We excluded 
patients with an ICD 9 code of acute kidney injury. Patients were grouped according to 
admitting service and the prevalence rate was determined. We then examined recognition 
and management of CKD in two subpopulations: internal medicine and surgical patients. 
Recognition of CKD was defined as documentation in the discharge note. Management 
included proteinuria evaluation, prescription of ACEI or ARB, nephrology consultation 
and referral on discharge.


Results: The overall prevalence of patients with an eGFR < 60 mL/min was 179 
per 1000 admissions including 22 per 1000 admissions for dialysis dependent patients. 
Amongst the admitting services, the highest prevalence rates were: 313, 234 and 188 per 
1000 admissions for cardiology, internal and critical care medicine, respectively. Outcome 
measures for the internal medicine and surgical patients are summarized in Table 1.
Recognition and Management of CKD


Internal Medicine, N=100 (%) Surgery, N=60 (%) p value
CKD Recognition 59(59) 17(27) <0.001
Proteinuria Evaluation 51(51) 16(26) 0.002
ACEI/ARB Prescription 47(47) 17(27) 0.01
Nephrology Consultation 14(14) 8(13) 0.8


For CKD stage 4-5, referral to nephrology at discharge occurred in 32% and 27% of 
internal medicine and surgical patients, respectively.


Conclusions: Chronic kidney disease is prevalent in hospitalized patients with 
the highest rates occurring in cardiology, internal and critical care medicine. Despite 
eGFR reporting, hospital clinicians often fail to recognize CKD and management is 
sub-optimal.
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Prevalence and Control of CVD Risk Factors among Initial CHERISH 
Participants with CKD  Allan J. Collins,1,2 Joseph Vassalotti,3 Suying Li,1 
Shu-Cheng Chen,1 Sarah Pederson,1 Rebecca Stewart,3 Monica Gannon,3 Frank 
Daniels,1 Deborah Rolka,4 Gary Myers,4 Mark Eberhardt,4 Desmond Williams.4  
1Chronic Disease Research Group, MMRF, Minneapolis, MN; 2Medicine, 
University of Minnesota, Minneapolis, MN; 3National Kidney Foundation, New 
York, NY; 4Centers for Disease Control and Prevention, Atlanta, GA.


In 2006, the CDC awarded a 3-year demonstration project named CHERISH (CKD 
Health Evaluation and Risk Information SHaring) to address the high burden and impact 
of chronic kidney disease (CKD) with a series of screenings at community locations 
throughout the U.S. Persons aged 50 y or older, or having diabetes (DM) or hypertension 
(HTN) were eligible to participate. Eight screenings were conducted from 9/25/08 through 
4/29/09 with a total of 894 persons screened.


This study examined the prevalence and control of self-reported cardiovascular disease 
(CVD) risk factors among CHERISH participants with CKD (defined as eGFR<60 or 
ACR >= 30, and further categorized as stage 1-2 or stage 3-5). CVD risk factors included 
DM, HTN, and CVD or high cholesterol (CVD/HC). Glycemic control (among persons 
with DM) was defined as A1C<7%. BP control was defined as systolic pressure<130 and 
diastolic<80, and LDL control was defined as LDL<100 mg/dL. Logistic regression was 
used to compare the two CKD categories and adjust estimates for covariates including 
age, sex, and race.


Among CHERISH participants with CKD (n=341), the mean age was 65.8 y, 62.2% 
were women, and 40.5% were white. Among participants in CKD stages 1-2 and stages 3-5, 
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respectively, DM was reported by 48.6% and 55.1% (p=0.24), HTN by 68.3% and 83.5% 
(p<0.01), and CVD/HC by 62.3% and 79.8% (p<0.01). Glycemic control in people with 
DM (n=172) was 41.4% in stage 1-2 and 64.7% in stage 3-5 (p<0.01); the adjusted odds 
ratio of glycemic control for stage 1-2 vs. stage 3-5 was 0.48 (95% CI: 0.24-0.96). BP and 
LDL control did not differ significantly between stage 1-2 and 3-5.


Awareness of hypertension and CVD/HC was lower in early stage CKD. Glycemic 
control among diabetic participants was lower in early stage CKD. These data suggest 
that further improvements in CVD risk factors are possible among population groups at 
high risk for CKD.


Disclosure of Financial Relationships: consultant: Amgen Inc.; scientific 
advisor: Amgen Inc.; honoraria: Amgen, AMAG, NxStage, Fresenius Apothecom/
Axis Healthcare, Quintiles/Innovex, United Resource Network, American Renal 
Management.
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Prevalence of Chronic Kidney Disease: Initial Results from the CKD Health 
Evaluation Risk Information Sharing (CHERISH) Program  Shu-Cheng 
Chen,1 Suying Li,1 Joseph Vassalotti,2 Sarah Pederson,1 Rebecca Stewart,2 
Frank Daniels,1 Meda Pavkov,3 Regina Jordan,3 Linda Geiss,3 Allan J. Collins.1,4  
1Chronic Disease Research Group, MMRF, Minneapolis, MN; 2National Kidney 
Foundation, New York, NY; 3Centers for Disease Control and Prevention, 
Atlanta, GA; 4University of MN, Minneapolis, MN.


In 2006, CDC awarded a 3-year demonstration project to address the burden and 
health impact of chronic kidney disease (CKD). The screening program, called CHERISH, 
identified and screened individuals at high-risk for CKD through measurement of urine 
albumin/creatinine ratio (ACR) and estimated glomerular filtration rate (eGFR). Its first 
screening was launched in 9/08 and its eighth and last screening was in 4/09, with an average 
of 112 participants per screening. Data were analyzed to determine rates of undiagnosed 
CKD and predictors of CKD.


Persons were eligible if aged 50 years, or 18 years with diabetes or hypertension. 
Medical history, anti-hypertensive medication use, height, weight, blood pressure, plasma 
glucose, and ACR were determined on site. HDL, LDL, hemoglobin A1c, serum creatinine 
and eGFR were measured at a central lab. Logistic regression was used to calculate adjusted 
odds ratio (AOR) of CKD controlling for age, gender and race/ethnicity.


Among 894 screened, 12.7% were <50, 28% were 50-60, 31% were 61-70 and 28.3% 
were >70 years old. Most were women (64.1%), 40.4% were white and 39.4% were 
Hispanic. 41.7% self-reported diabetes (SR-DM), 66.6% self-reported hypertension (SR-
HTN) and 32.1% self-reported CVD. Prevalence of CKD was 38.1%: 7.6% stage 1, 12.9% 
stage 2 and 17.7% stage 3-5. Older participants had greater AOR (age >70: AOR=2.71, 
p<.0001) of having CKD. SR-DM and SR-HTN participants had greater odds (AOR=1.88, 
p<.0001; AOR=1.65, p=0.002) of having CKD vs. those without the conditions.


In field conditions, the screening criteria of CHERISH identified a target population 
with high CKD prevalence. Cost effectiveness studies are needed to determine if screening 
criteria need to be further refined. We plan to assess if the screening activity had an impact 
on the control of CKD risk factors and progression to end-stage renal disease.


Disclosure of Financial Relationships: nothing to disclose
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Prevalence of Chronic Kidney Disease in the Relatives of Patients with 
Kidney Disease in the UK  Dwomoa Adu,1 Ian Wilkinson,2 Jo Moore,3 Mary 
Dutton,1 Lesley Fifer,1 Paul Cockwell,1 Mark A. Little,1 Charles Kernahan,3 
Nerissa Jurawan,1 Andrew Palmer,1 Magdi Yaqoob.4  1Renal Institute of 
Birmingham, Queen Elizabeth Hospital, Birmingham, United Kingdom; 
2Woodlands Medical Practice, Oldham, United Kingdom; 3Kidney Research 
UK, Peterborough, United Kingdom; 4Department of Nephrology, Barts and the 
London School of Medicine and Dentistry, London, United Kingdom.


The relatives of patients with kidney disease may be at increased risk of developing 
chronic kidney disease (CKD). There is however little data on the prevalence of CKD in 
this population in the United Kingdom (UK) and having a relative with kidney disease is 
not a current indication for participation in the UK CKD screening programme. Therefore 
we initiated a multi-centre screening study to identify the prevalence and staging of CKD 
in adults in the UK with a relative with kidney disease. We measured estimated glomerular 
filtration rate (eGFR) by the 4-variable MDRD equation using an IDMS standardized 
creatinine assay and albuminuria by the albumin:creatinine ratio (ACR).


The population studied comprised 385 individuals aged 18 or more with one or more 
relatives with known CKD. The median age (range) was 42.6 years (18.1-81.6) and 67% 
were female. 35.6% were African Caribbean, 28.1% White, 24.7% South Asian and 11.7% 
of other ethnicity. The overall prevalence of CKD was 20.8%. 13.3% had CKD Stages 
1-2 with an eGFR ≥ 60ml/min/1.73m2 and albuminuria (ACR>2.3 mg/mmol); 7.5% had 
CKD Stages 3-5. The overall prevalence of albuminuria was 14.3%. 8.8% had pre existing 
diabetes mellitus and 28.3% had known hypertension.


In conclusion CKD is common in relatives of patients with kidney disease in the UK, 
with a prevalence of 20.8%. This provides justification for the inclusion of this group in 
CKD screening programmes in the UK.


Disclosure of Financial Relationships: honoraria: Aspreva.


F-PO1605


Prevalence of Chronic Kidney Disease among Veterans  Pradeep Arora,1,3 
Xquezeng Qin,2 Sirini Rajagopalam,2 Nilang Patel,1 Neha Nainani,1 Rajiv 
Ranjan,1,3 Rocco C. Venuto,1 James W. Lohr.1,3  1Medicine, SUNY at Buffalo, 
Buffalo, NY; 2Med Data Analytic, Buffalo, NY; 3Medicine, VAMC, Buffalo, 
NY.


Chronic kidney disease (CKD) is a major health problem world-wide. The current 
burden of disease may vary in different countries due to the pathogenicity of CKD. A 
number of studies have estimated the prevalence of CKD in different populations using 
different equations to estimate kidney function. In the Third National Health and Nutrition 
Examination Survey (NHANES III), the prevalence of CKD was 4.7%. The definition 
of CKD requires 2 serum creatinine measurements at least 3 months apart. However, in 
NHANES III only a single serum creatinine measurement per patient was used to estimate 
the prevalence of CKD. We hypothesized that Veterans have a much higher prevalence 
of CKD and prevalence based on single creatinine measurements overestimates the true 
prevalence. Data was obtained from VISN 2 network. All 186,000 patients who were seen 
by primary care in VISN2 from 4/1/2001 till 4/2008 were screened to estimate GFR by 
MDRD equation and CKD-EPI equation using a single serum creatinine measurement and 
2 measurements at least 3 months apart. 115,778 patients who had race documented and 
2 measurements of serum creatinine were included in this study.
Prevalence of CKD using 2 different equations


eGFR 90> eGFR 60-89 eGFR 40-59 eGFR 30-44 eGFR 15-29 eGFR15<
MDRD-1 12.77% 39.93% 38.01% 7.13% 1.73% 0.44%
MDRD-2 13.82% 51.65% 25.08% 7.30% 1.68% 0.47%
CKD EPI-1 21.42% 35.30% 33.06% 7.86% 2.02% 0.50%
CKD EPI-2 22.69% 45.73% 21.27% 7.78% 2.01% 0.52%


We conclude that the prevalence of CKD is much higher among Veterans than in the 
general population. Furthermore, the prevalence of CKD is much higher if the patient has 
DM, hypertension, any vascular disease (CAD, CHF, PVD) or dyslipidemia, cancer or 
positive dipstick proteinuria. Use of only one measurement of serum creatinine to estimate 
eGFR overestimates the prevalence, particularly in patients with eGFR >44.
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The Prevalence of Undetected Chronic Kidney Disease in a Rural Canadian 
Community  C. Prabhu,1 J. Sontrop,2 J. Macnab,2 W. F. Clark.1  1Medicine, 
University of Western Ontario; 2Epidemiology & Biostatistics, University of 
Western Ontario, Canada.


Background: Early detection of chronic kidney disease (CKD) is necessary for 
delaying the progression of this asymptomatic disease. Here, we describe the prevalence 
of undetected CKD in a rural Canadian population.


Methods: The Walkerton Health Study (Canada, 2002-8) is a cohort study investigating 
long-term health effects following an outbreak of bacterial water contamination in 2000. 
To date there is no evidence that CKD increased as a result of the outbreak. Information 
on pre-outbreak kidney function was collected from a 10-year audit of laboratory data and 
a review of family doctor and hospital records, CKD Stage I-V was defined as eGFR<60 
mL/min/1.73 m2 or random urine albumin/creatinine ratio >30 mg/g. CKD Stage III-V 
was defined as eGFR<60 mL/min/1.73 m2. Renal function was assessed in all participants 
at study entry.


Results: Data was available for 2,388 adults who consented to a pre-outbreak medical 
chart audit. Prior to the outbreak, 62.7% of participants had a documented assessment of 
renal function; 37.1% serum creatinine and 54.5% urine protein analysis, of which 99.8% 
were urine dipstick. At study entry, CKD I-V was detected in 410 (17.2%) participants 
including 214 (9.0%) with CKD III-V. Pre-outbreak assessment of kidney function was 
documented in 71.7% of those with CKD I-V compared to 60.8% without CKD (p<0.01). 
Of 410 participants with CKD I-V at study entry, 73.9% had no evidence of impaired renal 
function: only 13.7% had elevated urine protein. Of those with CKD III-V, only 29.0% 
had documentation of serum creatinine outside laboratory reference ranges. Awareness of 
CKD was low. Only 17 (8.0%) participants with CKD III-V recalled being told by a health 
care professional that they had poor kidney function. Males had greater awareness than 
females, 12.3% vs. 6.1% respectively (p=0.17).


Interpretation: In this rural Canadian population, nearly three quarters of participants 
identified with CKD during community screening had no prior evidence of renal impairment, 
despite a proportion with previous assessment. Tests used by general practitioners to detect 
CKD may be infrequent or lack sensitivity.


Disclosure of Financial Relationships: nothing to disclose
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Poverty, Race and CKD in a Racially and Socioeconomically Diverse Urban 
Population  Deidra Crews,1 Raquel F. Charles,1 Michele K. Evans,2 Alan B. 
Zonderman,2 Neil R. Powe.3  1Medicine, Johns Hopkins University; 2National 
Institute on Aging, National Institutes of Health; 3Medicine, University of 
California, San Francisco and San Francisco General Hospital.


Low socioeconomic status (SES) and black race are both independently associated 
with ESRD and progressive CKD. However, despite their frequent co-occurrence, the effect 
of low SES independent of race has not been well-studied in CKD. In a large prospective 
community-based study of black and white adults aged 30-64 years, living in Baltimore 
City and selected to have a spectrum of SES within each race, we examined the relationship 
between SES, race, and prevalent CKD. Exposures examined were: low SES [self-reported 
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household income <125% of 2004 Department of Health and Human Services (DHHS) 
Poverty guideline], high SES (≥125% of DHHS guideline) and white and black race. The 
outcome of interest was CKD, defined as an estimated glomerular filtration rate (eGFR) 
<60 mL/min/1.73 m2 or urine albumin >30 mg/g creatinine. Logistic regression was used 
to calculate odds ratios (OR) for the relationship between low SES and CKD, stratified by 
race, and adjusted for potential confounders. Of 2,375 participants; 955 were white (347 
low SES and 608 high SES); 1,420 were black (713 low SES and 707 high SES). A total 
of 175 (7.4%) participants had CKD. Low SES was independently associated with 57% 
greater odds of CKD after adjustment for demographics, education, insurance status and 
comorbid disease (OR, 1.6, 95% CI, 1.2-2.1). However, when stratified by race, low SES 
was associated with CKD in blacks (OR, 2.0, 95% CI, 1.8-2.3), but not in whites (OR, 
0.8, 95% CI, 0.4-1.4); P interaction <0.001. Overall, race was not associated with CKD 
[OR 1.1; 95% confidence interval (CI), 0.6-1.9]; however, blacks had a much greater 
odds of advanced CKD (eGFR <30); (OR, 5.0, 95% CI, 1.2-21.0). Poverty (low SES) has 
a profound relationship with CKD in blacks but not in whites in an urban population of 
adults, and it may play an important role in the greater burden of advanced kidney disease 
seen among blacks.
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The Heterogeneity of Patients with Advanced Chronic Kidney Disease 
Referred to Nephrologists  Yoshitsugu Obi,1 Tomonori Kimura,1 Keiko Yasuda,2 
Koichi Sasaki,2 Hiroki Omori,1 Yasuyuki Nagasawa,1 Yoshitaka Isaka,1 Hiromi 
Rakugi,1 Terumasa Hayashi.2  1Geriatrics Medicine and Nephrology, Osaka 
University Graduate School of Medicine, Suita, Osaka, Japan; 2Nephrology, 
Rinku General Medical Center, Izumisano, Osaka, Japan.


Background and objectives: Recent general population-based studies have shown 
that the risk of death, particularly due to cardiovascular disease (CVD), is higher than 
the risk of requiring renal replacement therapy (RRT) among pre-dialysis chronic kidney 
disease (CKD) patients. However, outcomes of the patient referred to nephrologists are 
not well known.


The objective of this study is to investigate the outcome in advanced CKD patients 
referred to nephrologists and to identify contributing factors for their outcomes.


Design, setting, participants & measurements: We retrospectively reviewed 484 pre-
dialysis patients with CKD3-5 without malignancy, who were referred to our department 
from Jan 2004 to Dec 2007. Key outcomes of interest were death and commencing RRT.


Results: Median follow-up was 2.4 years, and median age at baseline was 67.0 years. 
Prior CVD history and diabetes were 24.6% and 36.1%, respectively. The rates of death 
from any cause were 4.7/100 person-years (py), and there was no difference in survival 
rate between CKD3-5. When stratified by age, the mortality before RRT was higher than 
the incidence of commencing RRT (0.68 versus 4.0/100 py) among patients aged >60 with 
CKD3. However, among 103 patients aged >60 with CKD5, only 4 patients died before 
RRT, while 75 patients were initiated RRT. For patients aged <60 with CKD3-5, 2 of 147 
patients died before RRT, while 49 patients initiated RRT. Age, smoking history and anemia 
were predictors of death. Anemia, proteinuria, smoking history and eGFR at baseline were 
independent risk factors for commencing RRT.


Conclusions: In this referred cohort, patients aged >60 with CKD3, representative 
population of patients with CKD3-5 in general population, had higher rate of death than 
that of commencing RRT. However, advanced CKD patients were likely to commence RRT 
irrespective of age. Patients referred to nephrologists had a diversity of outcomes because 
of different backgrounds from general population.
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The Epidemiology of Stage II-V Chronic Kidney Disease in Icelandic 
Children and Adolescents, a Population Based Study  Helgi M. Jonsson,1 
Olafur S. Indridason,2 Loftur I. Bjarnason,1 Vidar O. Edvardsson.1,3  1University 
of Iceland; 2Department of Medicine; 3Children´s Medical Center, Landspitali 
University Hospital, Reykjavik, Iceland.


Objectives: The objective of the study was to examine the epidemiology of stage II-V 
chronic kidney disease (CKD) in Icelandic children during 1997-2006.


Methods: All serum creatinine (SCr) measurements, performed from 1997 to 2006 
in children <18 years of age, were obtained from all pediatric hospitals and clinics in 
Iceland. Estimated glomerular filtration rate (eGFR) was calculated from a total of 40,486S 
Cr measurements for 15,170 children using the Schwartz formula. Stage II CKD was 
defined as eGFR of 60-89, stage III 30-59, stage IV 15-29 and stage V as eGFR <15 ml/
min/1.73m² or renal replacement therapy (RRT). Staging was based on the lowest eGFR 
reached during the period of interest. Patients with eGFR reduction for less than 3 months 
were excluded from the study.


Results: We identified 18 children (9 males) with CKD of stage II-V in 1997-2006. Of 
these, 13 were prevalent at the onset of the study. Each year 10-14 patients had CKD stage 
II-V, yielding a mean yearly prevalence of 16.0/100,000 children. The mean prevalence 
was 17.5 and 14.5/100,000 in the first and the last 5 year periods, respectively (p=NS). Six 
children were diagnosed with CKD during the period, yielding an average annual incidence 
of 0.77/100,000 children. Eight children had stage V CKD in the beginning of the study 
period during which an additional 6 children developed Stage V CKD, yielding a mean 
annual incidence of 0.77/100,000. The highest stage entered was III in 3 children and IV 
in 2 children. The mean annual prevalence of RRT was 7.7/100,000 children. Additional 
373 children had an eGFR value, below the age standard value, but either had only one 
SCr measurement available or normalized their eGFR within 3 months.


Conclusions: This population based study, which provides unique information 
on the epidemiology of CKD in children, suggests that for each patient receiving RRT 
approximately one patient is in stage II-IV. The prevalence and incidence of pediatric RRT 
in Iceland is similar to that in other European countries.
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Chronic Kidney Disease (CKD) in Israeli Adults  Eliezer Golan,1,2 Ran 
Balicer,3,4 Michal Kanza-Levi,3 Uri Eliahu,4 Felice Antebi,3 Arnon Cohen,3,4 
Nicky Lieberman,5 Sigal Regev-Rosenberg,3 Jacques Bernheim.1,2  1Dept. of 
Nephrology and Hypertension, Meir Medical Center, Kfar-Saba, Israel; 2Sackler 
Faculty of Medicine, Tel-Aviv University, Tel Aviv, Israel; 3Planning & Health 
Policy Division, Clalit Health Services, Tel Aviv, Israel; 4Dept. of Epidemiology, 
Ben-Gurion University of the Negev, Beer-Sheva, Israel; 5Community Health 
Division, Clalit Health Services, Tel Aviv, Israel.


Objective: To assess the prevalence of CKD stage 3-4 in the adult Israeli population, 
identify demographic and clinical factors associated with CKD prevalence and deterioration 
to end stage renal disease (ESRD).


Methods: The centralized database of Clalit, the largest healthcare provider in Israel, 
includes data on 1,500,000 patients aged 35+ (excluding severely ill). Laboratory test 
results during 2003-4, as well as demographic data, were used to define eGFR according 
the MDRD formula. Risk factors for CKD stage 3-4 were identified based on the variables 
available in Clalit’s computerized records including comorbidities, demographic attributes 
and laboratory tests. Patients who reached ESRD over the next 4 years were identified.


Results: At least one blood creatinine level was available during 2003-4 for 68% of the 
study population, 52% for adults aged 35-50, and 79% for adults aged 50+. The prevalence 
of CKD stage 3 was 8%, 1% at age 35-50, and 13% at age 50+. The prevalence of stage 4 
CKD was 0.35%. 0.03% at age 35-50, and 0.55% at age 50+.Several risk factors associated 
with CKD stage 3-4 prevalence, including male sex, age, religion, socio-economic status 
were identified. Over 4 year’s follow-up 1% of CKD-3 and 22% of CKD-4 deteriorated to 
ESRD and required dialysis or transplantation.


Conclusions: The prevalence of CKD stage 3-4 among adults in Israel is significant, 
considerable percent will reach ESRD within a few years. Significant risk factors can be 
identified and will enable us to focus on the patients that are at the highest risk to develop 
ESRD


Disclosure of Financial Relationships: grant/research support: Ebbott (ExteD 
program).
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CKD Burden in India, Saudi Arabia and Thailand: Results of the Global 
Screening and Early Evaluation of Kidney Disease (SEEK) Study. On 
Behalf of the Global SEEK Investigators  Youssef M. K. Farag,1 Bharati 
V. Mittal,1 Vidya Acharya,2 D. S. Rana,3 Atiporn Ingsathit,4 Abdulkareem 
Alsuwaida,5 Ajay K. Singh.1  1Renal Division, Brigham and Women’s Hosptial 
and Harvard Medical School, Boston, MA; 2National Kidney Foundation, 
India; 3Sir Gangaram Hospital, India; 4Clinical Epidemiology and Biostatistics, 
Ramathibodi Hospital, Thailand; 5Renal Division, King Saud University, Saudi 
Arabia.


Background: We examined the prevalence of CKD in India, Saudi Arabia and Thailand 
using standardized creatinine and the modified MDRD-3 abbreviated equation. Methods: 
SEEK is an ongoing global CKD screening project that is operational in India, Thailand 
and the Middle East. In India and Saudi Arabia we used a camp module, while in Thailand, 
we conducted cross-sectional stratified-cluster sampling. Standardized questionnaire and 
laboratory work up were used. Urine protein was detected by dipstick method. IDMS-
standardized creatinine was used in the modified MDRD-3 equation to estimate GFR. 
CKD was defined using the NKF criteria as a eGFR of < 60ml / 1.73m2 and/or albuminuria 
by dipstick of >1+. Results: Prevalence of CKD in India, Saudi Arabia and Thailand was 
17.4%, 5.7% and 17.5%, respectively. There was higher prevalence of earlier CKD stages. 
SEEK study is also being conducted in Egypt and Emirates.
Prevalence of CKD in India, Saudi Arabia and Thailand


Number of Participants* CKD Stage 1 Stage 2 Stage 3 Stage 4
India 5623 17.4% 7% 4.3% 4.5% 1.6%
Saudi Arabia 491 5.7% 3.5% 1.6% 0.6% 0%
Thailand 3459 17.5% 3.3% 5.6% 7.5% 1.1%
* Subjects >=18 years and no prior history of renal replacement therapy


Conclusions: Prevalence of CKD in India, Saudi and Thailand is high and compares 
with the 16% prevalence noted in the NHANES study (domiciliary screening). The KEEP 
study (camp module, as in SEEK) in the USA, revealed much higher prevalence of 29%. 
CKD is as an important public health challenge in developing countries. Its impact is 
even larger there because of limited resources for dialysis and transplantation. The SEEK 
study demonstrates the feasibility of standardizing creatinine and screening of CKD in 
the developing world setting.
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Longitudinal Analysis of a Community-Based U.S. Population at Risk for 
Chronic Kidney Disease  Joseph A. Vassalotti,1,2 Allan J. Collins,3,4 Suying 
Li,4 Shu-Cheng Chen,4 Peter A. McCullough,5 George L. Bakris,6 Keith C. 
Norris,7 Kidney Early Evaluation Program Investigators.1  1National Kidney 
Fdtn., New York, NY; 2Mount Sinai School of Med., New York, NY; 3U. of MN, 
Minneapolis, MN; 4KEEP Data Coordinating Ctr., MMRF, Minneapolis, MN; 
5William Beaumont Hospital, Royal Oak, MI; 6U. of Chicago-Pritzker School 
of Med., Chicago, IL; 7Charles R. Drew U., Lynwood, CA.


To examine the changes in a population at risk for chronic kidney disease (CKD) over 
time using a community-based screening program.


This longitudinal analysis of the Kidney Early Evaluation Program (KEEP) included 
2,523 participants who had a second screening date between 6/15/08 and 5/08/09. 
Demographic characteristics of the overall KEEP population 2000-2007 versus this 
longitudinal cohort revealed 68.3 vs. 68.8% females, 47.8 vs. 55.9% White, 35.0 vs. 33.9% 
aged 46 -60 and 28.1 vs. 33.1% self-reported diabetes.


The changes in the CKD stages for repeat participants are shown in the Table. Over a 
mean and median interval in days between assessments of 360 and 391, respectively, the 
mean decrease in estimated GFR was 5.6ml/min/1.73m2 (p<0.0001), whereas the percent 
of individuals with albumin-creatinine ratio > 30 mg/g was 9.2% initially and 12.4% at 
the second evaluation (p<0.0001). There were no significant differences in blood pressure 
or glycemic control over time. Interestingly, of the 1913 individuals with no evidence of 
CKD at the initial screening, 300 (15.6%) met criteria for CKD at the second evaluation 
with 2% stage 1, 4.9 % stage 2, 8.8 % stage 3 and 0.1 % stage 4.


CONCLUSION: The absence of significant improvement in risk factor control and new 
cases of CKD detected in this longitudinal population at risk reinforces the need for attention 
to hypertension and diabetes control as well as repeat CKD testing over time.
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Background: African American patients are less likely than Caucasian patients to 
have been referred to a nephrologist before initiation of renal replacement therapy (RRT). 
Objective: To determine whether living in residential areas with high proportions of 
African American residents is associated with a lower likelihood of receiving nephrology 
care before initiation of RRT.


Methods: Retrospective cohort study of all Caucasian and African American patients, 
aged 18 to 100 years, initiating RRT between January 2005 and October 2006 (n=96,530). 
Primary predictor variable: proportion of African American residents in each patient’s 
zip code at RRT onset. Primary outcome: receipt of nephrology care before initiation 
of RRT. Adjusted analyses were performed using logistic regression with generalized 
estimating equation methods to account for patient clustering by zip code. Results: 41.5% 
of African American compared with 2.3% of Caucasian cohort patients lived in zip codes 
where >50% of residents were African American. The proportion of patients not receiving 
nephrology care ranged from 29.7% in areas with <5% to 40.9% in areas with >50% 
African American residents. After adjustment for patient race and potential confounders, 
the odds ratio for not receiving nephrology care was 1.21 (95% confidence interval 1.12-
1.30) for patients living in zip codes with >50% versus patients living in zip codes with 
<5% African American residents. Adjusted results were similar among African American 
and Caucasian patients. Among patients who received nephrology care, quality of care did 
not differ by residential area racial composition. Conclusion: Area based approaches may 
help reduce diaprities in receipt of nephrology care for patients living in predominantly 
African American residential areas.
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Age Differences in Trajectories of Renal Function before Initiation of 
Dialysis  Ann M. O’Hare,1 Walter Clinton,2 Ilan Zawadzki,2 Andy I. Choi,3 Leslie 
Taylor,1 Eric B. Larson.2  1Medicine, University of Washington and VA Puget 
Sound Healthcare System, Seattle, WA; 2Group Health, Seattle, WA; 3Medicine, 
VA San Francisco and UCSF, San Francisco, CA.


Little is known about trajectories of renal function before dialysis is initiated and 
whether these vary by age.


Methods: We examined rate of change in estimated glomerular filtration rate (eGFR) 
before onset of dialysis among 881 members of an integrated healthcare delivery system 
who initiated dialysis over a 10 year period and had information on renal function for up 
to 10 years beforehand.


Results: Overall, 28% of patients were 75 or older at initiation of dialysis. Median 
follow-up before initiation was 3.5, 5.0 and 5.7 years, for those aged 18-59, 60-74 and 75+ 
years, respectively. The median values of the earliest recorded eGFR for these same age 
groups were 42.2, 45.7 and 35.2 ml/min/1.73 m2, respectively.


After accounting for differences in the frequency and spacing of serum creatinine 
measurements and adjustment for initial eGFR and other potential confounders, eGFR 
changed most rapidly earlier in the course of CKD. At each level of eGFR, rate of change 
in eGFR was markedly slower in older than in younger patients. Age-based differences 
in the rate of eGFR decline were larger than differences associated with other patient 
characteristics such as gender, race, diabetes or level of proteinuria. In addition, differences 
in the rate of eGFR decline between patients with these different characteristics appeared 
to be attenuated at older ages.


Conclusion: Efforts to prevent and to prepare for end-stage renal disease in the elderly 
may be hampered by the relatively insidious course of progressive CKD at older ages.
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The Influence of Aging on the Progression of Chronic Kidney Disease  
Shigeru Takada,1 Wataru Akita,2 Masanobu Akazawa,1 Satomi Shikuma,1 
Kiyoshi Isobe,1 Koichiro Susa,1 Eriko Ohta,1 Akihito Ohta,1 Eisei Sohara,1 
Tomokazu Okado,1 Tatemitsu Rai,1 Shinichi Uchida,1 Sei Sasaki.1  1Department 
of Nephrology, Tokyo Medical and Dental University, Tokyo, Japan; 2Department 
of Nephrology, Shuwa General Hospital, Kasukabe, Saitama, Japan.


INTRODUCTION: Chronic kidney disease (CKD) is a major worldwide health 
problem. It is important to investigate the rate of progression and prognosis of CKD and 
identify risk factors associated with them. Since it is considered that many elderly patients 
who have substantial rduction in GFR do not develop end stage kidney disease in their 
lifetime, a better understanding of the epidemiological characteristics of the different 
stages of CKD in different age groups is necessary to establish appropriate management 
strategies. METHODS: We retrospectively reviewed the changes of estimated glomerular 
filtration rate (eGFR) during the past five years in patients with CKD stages 3-5 in our 
nephrology department. Data on demographic and laboratory investigations were collected 
for the study. RESULTS: A total of 379 patients was included in the study. Mean rate of 
annual eGFR decline was 2.1 ml/min/year. Comparison between different age groups 
revealed that the rate of eGFR decline was significantly lower in elderly patients than that 
in younger patients (Fig. 1). Among the elderly patient group of age over 75, patients with 
eGFR less than 30 ml/min had the mean rate of annual eGFR decline of 3.3 ml/min/year, 
whereas patients with eGFR values 30-60 ml/min had significantly slower mean rate of 
annual eGFR decline of 0.81 ml/min/year.(Fig. 2)
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CONCLUSIONS: In elderly patients with age over 75, patients with eGFR more than 
30 ml/min are at lower risk for progression of CKD. Our results suggest the possibility of 
stratifying management strategies of CKD according to patient age groups.
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Frailty and Chronic Kidney Disease: The Third National Health and 
Nutrition Evaluation Survey  Emilee R. Wilhelm-Leen,1 Yoshio N. Hall,2 
Manjula K. Tamura,3 Glenn M. Chertow.3  1Internal Medicine, Stanford 
University, Palo Alto, CA; 2VA Puget Sound Health Care System and Department 
of Medicine, University of Washington, Seattle, WA; 3Internal Medicine, Division 
of Nephrology, Stanford University, Palo Alto, CA.


BACKGROUND: Frailty is common in the elderly and in persons with chronic 
diseases. Few studies have examined the association of frailty with chronic kidney disease. 
METHODS: We used data from the Third National Health and Nutrition Examination 
Survey to estimate the prevalence of frailty among persons with chronic kidney disease. 
We created a definition of frailty based on established validated criteria, modified to 
accommodate available data. We used logistic regression to determine whether and to what 
degree stages of chronic kidney disease were associated with frailty. We also examined 
factors that might mediate the association between frailty and chronic kidney disease. 
RESULTS: The overall prevalence of frailty was 2.8%. However, among persons with 
moderate to severe chronic kidney disease (estimated glomerular filtration rate_45 mL/
min/1.73 m2), 20.9% were frail. The odds of frailty were significantly increased among 
all stages of chronic kidney disease, even after adjustment for the residual effects of age, 
sex, race, and prevalent chronic diseases. The odds of frailty associated with chronic 
kidney disease were only marginally attenuated with additional adjustment for sarcopenia, 
anemia, acidosis, inflammation, vitamin D deficiency, hypertension, and cardiovascular 
disease. Frailty and chronic kidney disease were independently associated with mortality. 
CONCLUSION: Frailty is significantly associated with all stages of chronic kidney disease 
and particularly with moderate to severe chronic kidney disease. Potential mechanisms 
underlying the chronic kidney disease and frailty connection remain elusive.
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Predictors of Nephrology Care for Stage 4 Chronic Kidney Disease (CKD) 
in the U.S. Veterans Health Administration (VHA)  Rajiv Saran,1 M. Yin,2 
D. Crews,3 N. Powe,4 D. Rolka,5 K. Ernst,5 E. Young,6 CDC CKD Surveillance 
Team.  1University of Michigan; 2Arbor Research Collaborative for Health; 
3Johns Hopkins University; 4University of California; 5Centers for Disease 
Control and Prevention; 6Veterans Affairs Healthcare System.


Practice guidelines recommend nephrology care for patients in CKD Stage 4. We 
examined this practice in the VHA.


A 5% random sample of national VHA data was examined for years 2005-2007. Serum 
creatinine values among patients who had ≥1 outpatient visit to a VHA clinic were used to 
calculate eGFR using the MDRD equation; CKD Stage 4 was defined as eGFR 15-30 ml/
min/1.73 m2. A visit to a VHA nephrologist was determined by a nephrology clinic code. 
The proportion of patients seeing a nephrologist was also examined among those who had 
both VHA primary and specialist care visits to limit the analyses to those primarily using 
the VHA for their healthcare. Logistic regression was used to estimate the odds of seeing 
a nephrologist by sex, age, race, diabetes, and hypertension.


For years 2005-2007, 27-30% of persons with CKD stage 4 and ≥1 outpatient VHA visit 
had seen a nephrologist. Among those with primary and specialist care visits, the proportion 
seeing a nephrologist was 55-57% by year. Diabetes, hypertension, and black race were 
associated with greater odds of nephrology care (see Table). Significant variation in the 
proportion of CKD Stage 4 patients who had seen a nephrologist was observed by facility: 
in 5% of facilities, <10% of patients had seen a nephrologist, and in 15% of facilities, over 
half of patients had seen a nephrologist.


Overall, fewer than half of CKD Stage 4 patients in the VHA had seen a nephrologist. 
This finding requires confirmation and further analysis to investigate reasons for variation 
by facility and whether this variation can be associated with patient outcomes.
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Is There Gender Bias in CKD Care?: Results from the STARRT Study  
Emily Eaton,1 David C. Mendelssohn,2 Fernando Comacho,3 Philip McFarlane,2 
Bryan M. Curtis.1  1Epidemiology, Memorial University, St. John’s, NL, Canada; 
2Nephrology, University of Toronto, Toronto, ON, Canada; 3Damos Inc., Toronto, 
ON, Canada.


The objective of this study was to determine the presence of gender bias in nephrology 
care in Canada.


Gender bias has been extensively explored in the treatment of cardiovascular diseases, 
especially acute myocardial infarction, with conflicting conclusions. To date, gender bias 
has not been well addressed in nephrology.


The STARRT study (Study To Assess Renal Replacement Therapy) is a Canadian 
multicentre retrospective chart review of incident dialysis patients followed for six months. 
In this non-prespecified secondary analysis outcomes were explored for differences in care 
between men and women. Optimal care was based on 1) length of pre-dialysis care; 2) 
modality choice (PD/transplant vs. HD); 3) access (graft/fistula/PD catheter/pre-emptive 
transplant vs. catheter); 4) laboratory parameters at dialysis start; 5) clinical outcomes.


There were 339 patients from 10 centers starting RRT during the study period (38% 
female). There were no significant differences in age (63 yr & 63 yr), etiology of kidney 
disease, co-morbidities (DM, HTN, CHF, Cancer) or modality choice (73% vs 73% HD). 
Men received significantly more pre-dialysis care (>1 mo vs < 1 mo) than women (88 
% vs. 79%, p=0.04) and women were less likely to have optimal access (37% vs. 49%, 
p=0.001). Women had lower eGFR at dialysis start (8.6 vs 10 mL/min; p=0.01), There were 
no differences between Hb (102 vs 103; p=0.5), Ca (2.1 vs 2.1;p=0.7) & ferritin (213 vs 
241; p=0.4) Women receiving HD took part in the same number of treatment sessions per 
week but experienced fewer hours (<4 hrs.) per treatment session than men (63 % vs. 81%, 
p=0.003). There were no differences between hospitalization (F 37% vs M 29%;p=0.3) or 
deaths (F 8% vs M 6%, p=0.6)


Women started dialysis at lower eGFR having received less pre-dialysis care than men 
and were subsequently less likely to have optimal dialysis access. A potential gender bias 
in the treatment of CKD patients needs to be explored further.
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Angiotensin Converting Enzyme Inhibitors, Angiotensin Receptor Blockers 
or Both? Evidence from a Systematic Review  Ausilia Maione,1 Sankar D. 
Navaneethan,2 Antonio Nicolucci,1 Ruth Mitchell,3 Johannes Mann,4 Peggy 
Gao,5 Giusi Graziano,1 Giovanni F. M. Strippoli.1,3,6,7  1DFCE, Consorzio Mario 
Negri Sud, Italy; 2Cleveland Clinic, Cleveland, OH; 3Cochrane Renal Group, 
Australia; 4Schwabing General Hospital, LMU, Germany; 5PHRI, McMaster 
Univ Hamilton, Canada; 6Diaverum Medical Scientific Office, Sweden; 7SPH, 
Australia.


Background: ACE-inhibitors (ACE-Is), Angiotensin Receptor Blockers (ARBs) and 
their combination (ACE-Is + ARBs) are used interchangeably for CV and renal protection 
in patients with micro-macroalbuminuria and at least one CV risk factor.


Aim: We evaluated the comparative efficacy of ACE-Is, ARBs and ACE-Is+ARBs for 
preventing CV and renal outcomes in these populations.


Methods: Medline (1950-April 2009), EMBASE (1980-2009) and CENTRAL (The 
Cochrane Library, latest 2009 issue), were searched for RCTs of ACE-Is, ARBs, ACE-
Is+ARBs (> 6 months) in patients with micro-macroalbuminuria who were either smokers, 
diabetic, hypertensive, obese, dyslipidaemic or had a family history of CV diseases. Data 
were extracted for dichotomous outcomes (i.e. survival, CV events, progression of renal 
disease and toxicity). Results were summarized as relative risks (RRs) with 95% confidence 
intervals (CIs) using a random effects model.


Results: Of 1668 articles searched, 86 were eligible (n=21,230). Data were available 
from 47. Compared to placebo, both ACE-Is and ARBs showed renal but not survival 
benefits. Head-to-head RCTs of ACE-Is vs ARBs did not show significant differences 
in the risk of renal and CV outcomes. Combination therapy was not superior to the 
monotherapies for any outcomes, except for risk of fatal CV events with ACE-Is+ARBs 
vs ARBs (Table 1).


Conclusions: A clear superiority of combination therapy vs monotherapies and the 
superiority of any of the monotherapies for renal and CV outcomes are not apparent.
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What Affects Outcomes in CKD?: A Population Based Study  Laura E. 
Clark,1 Tariq Z. Ali,2 Nicholas Fluck,3 Corri Black,4 Dolapo Ayansina,4 William 
Simpson,5 Alison M. Macleod.4  1Renal Medicine, Royal Infirmary of Edinburgh, 
United Kingdom; 2Renal Medicine, NHS Kent and Canterbury, United Kingdom; 
3Renal Medicine, Aberdeen Royal Infirmary, United Kingdom; 4Population 
Health, University of Aberdeen, United Kingdom; 5Clinical Biochemistry, 
Aberdeen Royal Infirmary, United Kingdom.


Purpose: To establish mortality and progression to RRT in CKD patients identified 
from the single laboratory database serving a population of 524,000.


Methods: All patients with at least one creatinine ≥1.4mg/dL (females) and ≥1.6mg/
dL (males) in a 6 month period were identified. Using all creatinine values up to 7 years 
before and 1 year after the index patients with CKD were identified (Median No. values 27). 
Those with AKI or fewer than 3 creatinines spaced 1 month apart were excluded. Creatinine 
was converted to eGFR using the aMDRD formula. Data on co-morbidity, mortality and 
RRT were extracted from the single hospital case record for the region for each patient. 
Patients were followed for 3 yrs or until death.


Results: 5606 patients had at least one elevated creatinine. Of these 3594 patients had 
CKD (median age 79) resulting in an age and sex adjusted prevalence of 2.1%. By the end of 
follow-up 129 (3.6%) had commenced RRT and 1653 (46%) had died. Independent factors 
associated with time to RRT (Cox regression hazard analysis) included current smoking 
(HR 2.1; CI: 1.15-3.96) and diabetes (HR 2.5; CI: 1.60-4.12). Increasing age (HR 0.96; 
CI: 0.95-0.97) and females (HR 0.55; CI: 0.34-0.88) were associated with lower risks of 
RRT. Advanced CKD (Stage 4 vs. 3 HR 1.36; CI: 1.22-1.51 and Stage 5 vs. 3 HR 2.8; CI: 
2.2-3.6) increasing age (HR 1.06; CI: 1.05-1.06) and the vascular conditions peripheral 
vascular disease (HR 1.2), dementia (HR 1.8), cerebrovascular disease (HR 1.3) and CCF 
(HR 1.6) were all independently associated with death. The absolute risk of death increased 
with age but the ratio of deaths in the CKD group versus the general population was 3:1 
in ages 75-84 years and 25:1 in ages 15-44 years.


Conclusions: Guidelines for community identified CKD should emphasize management 
of above risk factors and note the high relative death rate in the young.
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HSP27 Regulates E-Cadherin Expression in Proximal Tubular Epithelial 
Cells  Aparna Vidyasagar, Shannon Reese, Arjang Djamali.  Medicine and 
Surgery, UW SMPH, Madison, WI.


Heat Shock Protein 27 (HSP27) is a small HSP with anti-apoptotic, antioxidant and 
actin filament chaperoning properties. We hypothesized that HSP27 plays a role in epithelial 
to mesenchymal transition (EMT). We tested this hypothesis in an in vitro model of TGF-
β1-induced EMT using normal rat tubular epithelial cells (NRK52E cell line). Time course 
analyses demonstrated that total HSP27 levels increased progressively with TGF-β1 (20 
ng/ml) while phospho-HSP27 followed a bimodal expression pattern (Panle A).


Next we performed HSP27 transfection studies using an empty pCI Mammalian 
Expression Vector (Promega Corp., Madison Wi) or pCI vector containing a 780 bp 
human Hsp27 gene insert (HuHSP27, Gen bank# X54079) under the control of the human 
cytomegalovirus early enhancer/promoter. The vector was constructed by cloning the 
EcoRI insert of pGAD10-HuHSP27. These studies showed that HSP27 overexpression 
increased E-cadherin while decreasing the E-cadherin repressor Snail (Panel B). We then 
examined the effect of HSP27 inhibition on E-cadherin. Pretreatment of TGF-β1-treated 
cells with (2-[-4-chlorophenyl]-4-[4-fluorophenyl]-5-pyridine-4-yl-1,2-dihydropyrazol-3–1; 
Calbiochem, San Diego, CA), a specific chemical inhibitor of p38MAPK (5 µM, 
Calbiochem, San Diego, CA) for one hour resulted in the downregulation of total and 
phosphorylated HSP27 as well as E-cadherin (Panel C). Last, we examined the effect of 
HSP27 downregulation with SiRNA on E-cadherin and demonstrated that HSP27 SiRNA 
decreased both HSP27 and E-cadherin protein levels after 4 days of treatment compared 
to control SiRNA and no treatment. In conclusion, these studies demonstrate a novel role 


for HSP27 as a regulator of E-cadherin in renal tubular epithelial cells. If confirmed, these 
results may lead to potential therapies for EMT and tubulointerstitial fibrosis.
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TGF-β-Induced Expression of α5 Integrin Is PI3K-Akt-mTOR Dependent 
in Tubular Epithelial-to-Mesenchymal Transition  Wenjie Wang, S. Singh, 
D. A. Muruve.  Medicine, Univesity of Calgary, Calgary, AB, Canada.


Integrins are critical in cell survival. Epithelial cells express fibronectin receptor α5 
integrin in response to TGF-β injury resulting in epithelial-to-mesenchymal transition 
(EMT). How epithelial integrins are regulated by TGF-β is less clear. Although TGF-β 
activates Smad pathway, α5 integrin gene does not contain Smad binding elements. Since 
TGF-β activates mTOR pathway in fibroblasts, we sought to determine the induction of 
α5 integrin by TGF-β via mTOR pathway.


Mouse tubular epithelial cells (REC) were treated with TGF-β to induce EMT. 
Immunoblot and confocal microscopy were performed to examine α5 integrin expression 
and signaling proteins phosphorylation. Kinase inhibitors including U0126 (10-20 µM), 
LY294002 (3-30µM) and rapamycin (1-100ng/ml) were used to study the various signaling 
pathway in the regulation of α5 integrin. Unilateral ureteric obstruction (UUO) mice were 
treated with either vehicle or rapamycin (2mg/kg/d i.p.) for 7 or 14 days. The expression of 
α5 integrin and p70S6 kinase was determined by western blot on homogenate.


TGF-β induces the expression of α5 integrin as early as 24hr in REC cells and EMT 
as shown previously. Next we examined the phosphorylation of different kinases by TGF-β 
leading to α5 integrin induction. In addition to phosphorylation of Smad-2 and Erk as 
reported in the literature, TGF-β also induces the phosphorylation of Akt and p70S6 kinase 
in a time-dependent fashion before phenotypic change, indicating the activation of mTOR 
pathway by TGF-β in epithelial cells. To further explore the role of these kinases in integrin 
regulation, we performed inhibitor experiments. Both PI3K inhibitor LY294002 and mTOR 
inhibitor rapamycin, but not Erk inhibitor U0126 reduces the expression of α5 integrin 
induced by TGF-β treatment in a concentration dependent manner. Moreover, all these 
inhibitors do not affect Smad-2 activation. Finally, both one and two weeks of rapamycin 
treatment attenuate α5 integrin expression and EMT induced by UUO.


In conclusion, TGF-β induces α5 integrin expression and EMT via PI3K-Akt-mTOR 
pathway in epithelial cells. Blockade of this pathway by rapamycin might be a therapeutic 
option in chronic kidney disease.
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N-Methyl-D-Aspartate Receptor (NMDA-R) Activation Antagonizes 
TGF-β1’s Actions through Inactivation of Erk and Akt In Vitro and 
Attenuates Renal Fibrosis In Vivo  Milica Bozic,1 Petya Valcheva,1 Marta Ruiz-
Ortega,2 Elvira Fernandez,1 Jose M. Valdivielso.1  1Experimental Nephrology, 
IRBLLEIDA, Lleida, Spain; 2Laboratorio de Nefrologia, Fundación Jimenez 
Diaz, Madrid, Spain.


Epithelial-mesenchymal transition (EMT) is a widely recognized molecular mechanism 
of vital significance in the progression of renal tubulointerstitial fibrosis. Activation of Erk 
and Akt emerged as an important feature of TGF-β1-induced EMT. NMDAR is an ionotropic 
receptor that acts as a calcium channel and is known to play an important bidirectional 
role in the regulation of Erk kinase in the brain. Recent results of our group have shown 
that activation of NMDAR in HK-2 cells prevented important key steps of EMT. The 
present study was undertaken to elucidate the signaling events that lead to NMDAR-
induced blockade of TGF-β1-induced EMT. Additionally, we sought to determine the role 
of NMDAR in renal fibrosis induced by unilateral ureteral obstruction (UUO) in mice. 
In vitro, HK2 cells treated with TGF-β1 showed an increase in the phosphorylation of 
Erk1/2 and Akt within 30 min after stimulation which was prevented by co-treatment with 
NMDA. Immunofluorescence showed redistribution of β-catenin expression to a perinuclear 
localization after 24h treatment with TGF-β1, while NMDA restored β-catenin to its original 
location at the cell perifery. In vivo, administration of NMDA significantly inhibited 
expression of α-SMA at the protein and mRNA level in the obstructed kidneys at 5 and 15 
days after UUO. Collagen I mRNA expression was significantly diminished in obstructed 
kidneys of NMDA-treated mice at day 15 after UUO. Furthermore, NMDA-treated mice 
showed significant decrease in interstitial collagen fibers in obstructed kidneys as measured 
by Sirius red. We propose that NMDAR activation in vitro blocks important key steps of 
EMT by antagonizing TGF-β1’s action via inactivation of Erk and Akt. In vivo results 
represent confirmation to results gained in vitro and validate the role of NMDA receptor in 
maintaining the structural and functional integrity of normal tubular epithelium.
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Increased Collagen Expression in Renal Cells Is Regulated by TGFβ Via 
a Mechanism Involving the Action of microRNA  Phillip Kantharidis,1 Bo 
Wang,1 Philip Koh,1 Michal Herman-Edelstein,1 Stephen M. Twigg,2 Mark E. 
Cooper.1  1Diabetic Complications, Baker IDI Heart and Diabetes Institute, 
Melbourne, VIC, Australia; 2Medicine, University of Sydney, Sydney, NSW, 
Australia.


Diabetic nephropathy is characterized by the progressive accumulation of extracellular 
matrix in basement membranes, the glomerular mesangium and peritubular interstitium. 
One of the most important mediators of this change is the pro-fibrotic cytokine, TGFβ, 
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the expression and activity of which is increased in the diabetic kidney, stimulating the 
expression of collagens at the level of gene transcription and translation. We demonstrate 
here that the microRNA-29 family is involved in the translational regulation of collagen 
expression. MicroRNAs (miRNAs) are single-stranded RNA molecules of 21-23 nucleotides 
in length, which repress gene translation via interactions with the 3’ UTR of target mRNAs. 
In these studies we demonstrate that a decline in the expression of the microRNA-29 
family is partly responsible for the TGFβ mediated increase in collagen I and IV protein 
expression in proximal tubular cells. Exogenously added TGFβ reduced the expression 
level of the microRNA-29 family members by between 40-50%. Ectopic expression of the 
miR-29 family was able to repress the expression of collagen I and IV protein (40-50%) 
in proximal tubular cells compared to control transfected cells. In subsequent experiments 
we demonstrated that this repression occurred via an interaction between miR-29 family 
members and the 3’ UTR of the collagen genes. The miR-29 family repressed reporter 
activity via the 3’UTR of collagen IV by 60% in untreated cells and by 80% in TGFβ 
treated cells compared to control transfected cells. Consistent with these in vitro findings, 
significant decreases in expression of miR-29a and miR-29b (-25%) and miR-29c (-35%) 
were also observed in the kidneys from mice after 10 weeks of streptozocin induced 
diabetes. These changes correlated with increased renal expression of collagen IV (+40%), 
as well as other markers of fibrosis. This newly discovered relationship between miRNAs 
and kidney fibrosis potentially provides us with a novel approach to reduce fibrogenesis 
in the diabetic kidney.
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Blockade of the Notch Pathway Ameliorates Tubulointerstitial Fibrosis  
Han Si,1 Bernhard Bielesz,1 Thiruvur Niranjan,1 Antje Gruenwald,1 Volker H. 
Hasse,2 Katalin Susztak.1  1Medicine/Nephrology, Albert Einstein College of 
Medicine, Bronx, NY; 2Medicine/Renal Electrolyte and Hypertension, University 
of Pennsylvania School of Medicine, Philadelphia, PA.


Tubulointerstitial fibrosis (TIF) is the final common pathway in chronic renal disease 
development. Recent data indicate that the Notch pathway is activated in tubules of patients 
with TIF and animal models thereof. Our studies aim to determine whether Notch activation 
in tubular epithelial cells (TECs) plays a role in TIF development.


Notch pathway genes Notch1, Jagged1 and HeyL were increased in Unilateral Ureteral 
Obstruction (UUO) and Folic Acid (FA) induced TIF models. UUO mouse model treated 
with γ-secretase inhibitor (GSI) (inhibitor of Notch pathway) significantly reduced not only 
expression of HeyL, but also profibrotic genes collagen1, smooth muscle actin (SMA), 
vimentin and fibronectin. In addition, UUO mice treated with GSI showed significantly less 
TIF after 7 days. Similar results were observed with FA induced renal injury model.


We generated Rbpj knockout mice in which Notch signaling is defective in proximal 
tubules using PEPCKcre Rbpj-floxed mice. These knockout mice did not show any baseline 
phenotype. However, profibrotic gene expressions were significantly lower in knockout 
mice compared to wild type after FA induced TIF.


In vitro studies indicated that overexpression of active Notch in NRK cells led to 
increased mRNA levels of fibronectin, SMA, Slug (fibroblast markers) and down-regulation 
of E-cadherin (differentiated epithelial cell marker). Immunoblotting also detected SMA 
and Slug protein after Notch overexpression, as also increased cyclinD1 and increased 
cell proliferation by BrdU assay. Our study also showed that TGFβ is a strong regulator 
of Notch pathway in human and rat TECs via increased ligand expression. In addition, 
Notch seems to play a role in TGFb induced fibrosis as GSI strongly inhibited expression 
of profibrotic genes.


In summary, our experiments indicate that Notch signaling is activated and plays role 
in TIF development, primarily keeping or leading the cells to a more mesenchymal cellular 
phenotype. Inhibition of Notch signaling ameliorates TIF.
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Epigenetic Inhibition of CTGF Transcription by CREB-Mediated 
Trans-Activation of Disruptor of Telomeric Silencing-1 (Dot1) in Murine 
Mesangial Cells (MMC)  Zhiyuan Yu, Qun Kong, Bruce C. Kone.  Medicine, 
University of Florida College of Medicine, Gainesville, FL.


CTGF has been implicated in diverse fibrotic processes including glomerulosclerosis. 
Forskolin has been shown to inhibit CTGF expression in mesangial cells. Dot1 is a histone 
H3 K79 methyltransferase expressed in the kidney and other tissues that we have previously 
shown suppresses CTGF mRNA expression in collecting duct cells. The mechanisms for 
transcriptional regulation of Dot1 in any cell type and whether and how it inhibits CTGF 
expression in MMC have not been detailed. In the present study, we characterized the 
proximal 827 bp of the murine Dot1 promoter, which includes a CREB-response element 
(CRE) at -623/-619. We hypothesized that Dot1 basally suppresses CTGF transcription, 
and that forskolin trans-activates Dot1 via this CRE, resulting in chromatin modifications 
that dramatically suppress CTGF transcription in MMC. Dot1 overexpression suppressed 
the activity of a CTGF promoter-luciferase construct, whereas siRNA knockdown of Dot1 
doubled endogenous CTGF mRNA levels. Forskolin inhibited CTGF mRNA levels and 
CTGF promoter-luciferase activity, while increasing Dot1-mediated tri-methylation of H3 
K79 in histone extracts and at -3070/-3491 of the CTGF promoter in quantitative ChIP 
assays. CREB overexpression enhanced forskolin-stimulated Dot1 promoter-luciferase 
activity. A constitutively active CREB (CREB-VP16) strongly induced Dot1 promoter-
luciferase activity, whereas overexpression of CREBdLZ-VP16, which lacks the CREB 
DNA-binding domain, abolished this activation. Forskolin enhanced CREB binding in 
chromatin associated with -401/-827 of the Dot1 promoter by quantitative ChIP assay. 
Mutation of the -623/-619 CRE of the Dot1 promoter resulted in 50% lower levels of Dot1 


promoter-luciferase activity. We conclude that forskolin stimulates CREB binding to the 
-623/-619 CRE of the Dot1 promoter, trans-activates the Dot1 gene, and stimulates Dot1 
activity in chromatin associated with the CTGF promoter to suppress CTGF transcription 
in MMCs. These data are the first to describe regulation of the Dot1 gene, and disclose a 
complex network of genetic and epigenetic controls on CTGF transcription.
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Proteoglycans and Their Ligands Are Involved in Experimental Transplant 
Dysfunction  Kirankumar Katta,1 Heleen Rienstra,2 Patricia J. W. A. M. Celie,4 
Gerjan J. Navis,1 Jan-Luuk Hillebrands,3 Jacob van den Born.1  1Nephrology, 
Univ Med Center; 2Cell Biology, Univ Med Center; 3Pathology, Univ Med 
Center, Groningen, Netherlands; 4Mol Cell Biol & Immunol, VU Univ Med 
Center, Amsterdam, Netherlands.


Previously it was shown that dependent on sulfation pattern proteoglycans (PGs) 
may interact with leukocyte adhesion molecule L-selectin as well as growth factors such 
as FGF-2 and HB-EGF, thereby contributing to cell recruitment and tissue remodeling. 
We now hypothesize that alterations in PG expression and binding properties play a role 
in tissue remodeling in experimental transplant dysfunction (CTD). We analyzed Dark 
Agouti (DA) to Wistar Furth rat renal allografts with CTD (10-12 weeks post-transplant; 
n=11) as well as DA-to-DA isografts (n=5) and non-transplanted DA control kidneys (n=5). 
Tissues were stained for a panel of candidate PGs and ligands, as well for heparanase. 
Control renal tissue PGs showed only limited binding capacity for their ligands, which 
dramatically increased upon renal transplantation (iso- and allografts), suggesting activation/
converting renal proteoglycans to be prepared for ligand binding. Isografts developed only 
mild interstitial fibrosis and trace glomerulosclerosis. In renal allografts we identified: i) 
interstitial expression of versican, chondroitin sulfate-dependent binding of L-selectin in 
these areas and spatial association with recruited leukocytes and interstitial fibrosis; ii) 
strong glomerular induction of perlecan, FGF-2 and heparanase. In vitro experiments with 
rat mesangial cells showed FGF-2-induced proliferation (2-3 fold increase) to be heparan 
sulfate dependent; iii) epithelial induction and co-localization of syndecan-1, HB-EGF 
and heparanase. Tubular epithelial cells knocked down for syndecan-1 showed significant 
decreased proliferation rate by 30%; iv) neo-intima formation in larger arteries associated 
with expression of perlecan, collagen XVIII, FGF-2 and HB-EGF. These data show that 
PGs and their ligands are involved in tissue remodeling in the various renal compartments 
during CTD. We suggest heparin-like glycomimetica to be promising intervention molecules 
to retard development of CTD.
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Renal Disease Severity after Relief of Unilateral Ureteral Obstruction: 
Impact of Gender and Stimulation of Soluble Guanylate Cyclase  Yingrui 
Wang-Rosenke, Alice Mika, Dmytro Khadzhynov, Tanja Loof, Stephanie Krämer, 
Hans-H. Neumayer, Harm Peters.  Nephrology, Charite Universitätsmedizin, 
Berlin, Germany.


Purpose: Pharmacological stimulation of soluble guanylate cyclase (sGC)/cGMP 
pathway has shown to be renoprotective. Estrogen has been found to promote endothelial-
dependent NO effects. In this study, the specific sGC stimulator Bay 41-8543 was 
administered to male and female rats after relief of unilateral ureteral obstruction (UUO) 
in order to analyze the effects of gender and enhanced NO/cGMP signalling on renal 
disease severity and restoration.


Methods: Age-matched male (M) and female (F) rats underwent UUO. After 5 days, 
obstruction was relieved and the animals were randomly assigned to UUO and UUO+Bay 
41-8543 (10 mg/kg BW/day) (n=10 per group) for 7 days. Then, effects on plasma cGMP 
levels, systolic blood pressure and indices of histological renal disease severity were 
determined. The symbol * indicates p<0.05.


Results: UUO rats showed elevated blood pressure and marked tubular atrophy and 
apoptosis, tubulointerstitial macrophage infiltration and fibrosis. Renal injury was more 
severe in M versus F (tubular diameter 41±0.3 vs 36±0.5 µM*; tubulointerstitial volume 
19.3±0.5% vs. 15.4±0.7%*; matrix expansion 10.3±1% vs. 6.9±0.9%* and collagen IV 
deposition 5.4±0.5% vs. 3.8±0.5%*). Bay 41-8543 increased significantly plasma cGMP 
levels (M: +104%*, F: +412%*). This went along with significant reductions in blood 
pressure (UUO+Bay 41-8543 vs. UUO, M: 112±4 vs 145±8 mmHg*, F: 117±3 vs 145±8 
mmHg*), tubular diameter (M: -20%*, F: -17%*), tubular apoptosis (M: -67%*, F: -76%*), 
tubulointerstitial macrophage infiltration (M: -65%*, F: -50%) and fibrosis (tubulointerstitial 
volume M:-38%*;F: -29%; matrix protein expansion M: -60%*, F: -16%; collagen IV 
expression M: -52%*, F: -19% and alpha-SMA expression M: -69%*, F: -49%).


Conclusion: Disease after relief of UUO is more severe in male animals. The sGC in 
female UUO-rats is more sensitive to stimulation and produced more cGMP in response to 
Bay 41-8543. Enhancing NO/cGMP signalling with Bay 41-8543 significantly accelerated 
restoration of renal architecture following relief of ureteral obstruction in both gender.
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Regulation of Renal Tubular Cell Survival by Tubulo-Interstitial Nephritis 
Antigen Mediated Via Integrin avβ3  Ping Xie, Yashpal S. Kanwar.  
Northwestern University, Chicago, IL.


Tubulo-interstitial Nephritis antigen (TINag) is an extracellular matrix (ECM) protein 
expressed in tubular basement membranes. Various studies have demonstrated that some 
of the ECM proteins are important modulators that determine epithelial cell survival by 
regulating growth, adhesion, differentiation and apoptosis. Our preliminary investigations 
indicated that the TINag expression was decreased in cisplatin-induced acute renal failure in 
mice. In view of these findings we initiated in vitro studies where the effect of recombinant 
TINag protein on apoptosis induced by cisplatin in HK-2 cells was assessed by MTT and 
TUNEL assays, DAPI nuclear staining and caspase-3 activity. In addition, mRNA and 
protein expression of Bcl-2, Bax and p53 was determined. Compared with cisplatin-treated 
HK-2 cells cultured on the plastic substrata, adhesion on the TINag coated dishes increased 
their survival and Bcl-2 expression. Apoptosis was reduced, and there was a notable decrease 
in the caspase-3 activity along with reduced Bax and p53 expression. TINag protective effect 
was comparable to that of collagen IV, and was much more enhanced than that of laminin. 
Interestingly, focal adhesion kinase expression/phosphorylation was relatively high in 
cisplatin-treated cells propagated on TINag coated dishes compared to the uncoated dishes. 
To further examine the mechanisms by which TIN-ag exerts its protective effect, integrin 
signaling cascade was investigated since it has been shown to modulate various cellular 
events as indicated above. Integrins, such as, α3β1 and αvβ3, are expressed in renal tubular 
epithelia. Thus, the role of integrin α3β1 and αvβ3 on suppression of apoptosis with TINag 
serving as a putative ligand was examined by siRNA techniques in HK-2 cells maintained 
on TINag-coated culture dishes. Integrin av-siRNA negated the TINag anti-apoptotic effect 
in HK-2 cells, while integrin α3-siRNA had a minimal effect. In conclusion, the TINag 
serves as a protective ECM protein via integrin αvβ3 signaling for the proximal tubular 
cells by preventing them to undergo apoptosis induced by cisplatin.
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The Expression Profiles of microRNAs in Kidneys of Murine Unilateral 
Ureteral Obstructive Models  JunweiLei Yang, Mingxia Xiong, Lei Jiang, 
Xiaohua Wang, Yang Zhou, Ruoyun Tan.  Nephrology, Secondary Affiliated 
Hospital, Nanjing Medical University, Nanjing, Jiangsu, China.


Objective: The aim of our study is to explore the miRNA’s expression profiles 
in kidneys of murine Unilateral ureteral obstruction (UUO) models. Methods: UUO 
models of SD rats and ICR mice were used. The animals were sacrified at different time 
points. Total RNA was extracted and followed by hybridization with mammalian miRNA 
chips. The microarray results were analyzed using Significance Analysis of Microarrays 
software. Quantitative real-time RT-PCR was used to verify the results. Results: 1.In SD 
rats, compared with the sham group, 21 miRNAs were significantly up-regulated at 1st 
day after UUO, while 4 miRNAs at 3rd day, 27 miRNAs at 7th day, and 25 miRNAs at 
14th day. The number of down regulated miRNAs was 19 at 1st day after UUO, 9 at 3rd 
day, 17 in 7th day, and 25 at 14th day. With the progression of UUO, the expression of 
rno-miR-21 was elevated persistently, whereas rno-miR-130b, rno-miR-200a, rno-miR-30c 
and rno-miR-451 continued to reduce. This result was further confirmed by a quantitative 
real-time RT-PCR assay. 2. In ICR mice, compared with the sham group, 17 miRNAs were 
significantly up regulated after 3 hours of UUO, whereas 28 in 12 hours, 14 at first day, 14 
at third day, and 21 at 7th day. The number of down regulated miRNAs was 9 after three 
hours of UUO, the number in 12 hours was 20, the number at first day was 18, the number 
at third day was 10, and the number at 7th day was 28. With the elongation of UUO, the 
expression of mmu-miR-21 was elevated persistently, whereas mmu-miR-30e, mmu-
miR-185, mmu-miR-451, mmu-miR-720 and mmu-miR-1895 continued to reduce. This 
result was also further confirmed by a quantitative real-time RT-PCR assay. 3. Compared 
the results of microRNA expression between SD rats and ICR mice, we can see that 
miR-21 was significantly up regulated after UUO, while the expression of miR-451was 
significantly reduced.Conclusion: In UUO animal models, the expression of miR-21 
increased significantly, whereas miR-451 was significantly down regulated.
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PPAR-α Agonist BAY PP1 Reduces Renal Fibrosis in Rats with UUO  Peter 
Boor,1,2 Peter Celec,3 Luigi Villa,4 Roland Pálfy,3 Kristína Klenovicsová,1 Ciro 
Esposito,4 Tammo Ostendorf,2 Stefan Schäfer,5 Barbara Albrecht-Küpper,5 
August Heidland,6 Katarína Šebeková.1  1Slovak Medical University, Bratislava, 
Slovakia (Slovak Republic); 2RWTH University, Aachen, Germany; 3Comenius 
University, Bratislava, Slovakia (Slovak Republic); 4University of Pavia, Italy; 
5Bayer Schering Pharma AG, Wuppertal, Germany; 6University of Würzburg, 
Germany.


Peroxisome proliferator-activated receptor-α (PPAR-α) was implicated in the 
pathogenesis of experimental inflammatory and metabolic renal diseases and liver and 
cardiac fibrosis. No data were available on its role in kidney fibrosis. We have examined the 
effect of two PPAR-α agonists, fenofibrate and BAY PP1, in a rat model of tubulointerstitial 
fibrosis induced by unilateral ureteral obstruction (UUO).


One day prior to UUO or sham operation, rats were randomized into 4 groups receiving 
daily by gavage: vehicle (sham and UUO rats, n=6 and 7, respectively), fenofibrate (50mg/
kg body wt/d, n=7) or BAY PP1 (4mg/kg body wt/d, n=7). All rats were sacrificed at day 


5 after disease induction.
UUO resulted in a marked accumulation of extracellular matrix proteins, infiltration 


with monocytes/macrophages, interstitial cell proliferation and downregulation of PPAR-α 
mRNA (by -97%, p<0.05). Compared to vehicle treated UUO rats, BAY PP1, but not 
fenofibrate, reduced the renal cortical expression of collagen type III and IV protein or 
collagen type I and fibronectin mRNA (by -31, -26, -73 and -81%, respectively, all p<0.05). 
Rats treated with BAY PP1 had significantly reduced expression of α-smooth muscle 
actin (α-SMA) mRNA by -77%. The number of proliferating tubulointerstitial cells and 
PDGFR-β/PCNA double-positive cells was significantly lower in BAY PP1 treated rats, 
whereas fenofibrate had no effect. Systemically, both PPAR-α agonists reduced plasma 
cholesterol. In kidneys, however, the expression of PPAR-α target genes was more potently 
upregulated by BAY PP1 compared to fenofibrate.


In conclusion, the PPAR-α agonist BAY PP1, but not fenofibrate, reduced renal fibrosis 
in rats with UUO. These data suggest that a potent PPAR-α agonist could represent a novel 
treatment target in renal fibrosis.
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Gene-Expression in Podocytes of Integrin Alpha2 Knockout Mice  Oliver 
Gross,1 Jenny Kruegel,2 Johanna Temme,1 Nicolai Miosge,2 Gerhard-Anton 
Mueller,1 Rainer Girgert.1  1Nephrology and Rheumatology, University Medicine 
Goettingen, Goettingen, Germany; 2Dep. of Prosthodontics, University Medicine 
Goettingen, Goettingen, Germany.


Background: Integrins are known to be important collagen receptors that regulate 
production and turnover of the glomerular basement membrane. In order to evaluate the 
role of integrin alpha2 in these processes, the present study investigates the expression of 
profibrotic factors in ITGA2-knockout mice.


Methods: Expression of transforming growth factor (TGFb) and of connective tissue 
growth factor (CTGF) was analyzed by Western-blot and in-situ hybridization. Exact 
localisation of integrin alpha2 in the kidneys was investigated by immunogold-staining. 
Fibrotic changes were quantified by immunohistochemical methods.


Results: Loss of the integrin alpha2-gene increased expression of TGFb und CTGF 
in kidneys of ITGA2 knockout mice. TGFbeta mRNA was generated primarily in tubular 
cells and occasionally in podocytes, CTGF m-RNA essentially in podocytes. Wildtype 
mice expressed ITGA2 almost exclusively on the basolateral side of the podocytes’ foot-
processes. Compared to wildtype controls, 150 day old ITGA2 knockout mice showed 
increased deposition of laminin-1 in their glomerular and tubular basement membranes as 
well as mild tubularinterstitial fibrosis.


Conclusions: Integrin alpha2 was shown to be an important collagen-receptor in 
podocytes that seems to limit and regulate glomerular collagen synthesis. Loss of integrin 
alpha 2 leads to localized uncontrolled matrix production in glomerular and tubular basement 
membranes and supports tubulointerstitial fibrosis. This matrix over-production is induced 
by CTGF originating from podocytes and TGFbeta expressed by tubular cells.
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Inhibit the Profibrotic Effect in Renal Interstitial Fibroblasts by Blocking 
the Ubiquitin-Proteasome Pathway  Lin Han, Hui Chen, Bingbing Zhu, 
Yuanmeng Jin, Weiming Wang, Nan Chen.  Nephrology, Ruijin Hospital, 
Shanghai Jiao Tong University, Shanghai, China.


Objectives: To investigate the effect and its mechanism of proteasome inhibitor on 
TGF-β1 in renal interstitial fibroblasts.Methods: Rat renal fibroblasts (NRK/49F cells) 
were pretreated by MG132 (0.5∼5µmol/L), and then stimulated by TGF-β(5ng/ml). The 
expression of fibronectin(FN), connective tissue growth factor(CTGF), α-smooth muscle 
actin(α-SMA) and collagen type III(Col III) mRNA were measured by Realtime PCR. 
These proteins and Smads protein and IκB, p-IκB were investigated by Western blot. The 
activity of NF-κB was measured by EMSA.Results: The level of FN, CTGF, α-SMA, 
Col III mRNA in MG132 (0.5∼5µmol/L) pretreated group were significantly decreased 
compared with 5ng/ml TGF-β1 group. MG132 could decrease the mRNA level of fibrosis 
related factors which were induced by TGF-β1 at different time (6h, 12h, 24h). After the 
cells were pretreated with MG132, the proteins expression have the tendency to decrease 
with the concentration of MG132 (0.5∼5µmol/L).Compared with the TGF-β1 group, the 
expression of FN decreased by 84%∼41%, the expression of ColI decreased by 83%∼35%. 
5ng/ml TGF-β could significantly increase the expression of p-Smad2, p-Smad3 protein in 
a time-dependent manner, with the optimal time course at 1 hour. MG132 (0.5∼5µmol/L) 
could downregulate the p-Smad2 and p-Smad3 protein expression compared with TGF-β1 
group. The expression of Smad7 and SnoN were increased after the stimulation of TGF-β. 
After pretreated with MG132, the expression of Smad7 increased by 1.29∼1.86 times and 
the expression of SnoN increased by 1.07∼1.36 times compared with the control group. 
The expression of IκB and p-IκB increased after pretreated with MG132. The expression 
of p-IκB increased by 1.92 times after the stimulation of TGF-β. With the concentration of 
MG132 increased, the expression increased by 2.95, 3.25, 3.48 and 4.17 times compared 
with the control group. MG132 could inhibit the activity of NF-κB measured by EMSA. 
Conclusion: MG132 could inhibit the ECM synthesis in NRK/49F cells through TGF-β 
and NF-κB signal pathway. It suggests that MG132 has a potent effect on counteracting 
the renal fibrosis.
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Poly-D-Glutamic Acid-Induced Expansion of Erythropoietin-Producing 
Cells in the Rat Kidney Is Associated with Decreased Expression of Pro-
Inflammatory and Pro-Fibrotic Genes  Bellamkonda K. Kishore, Yue Zhang, 
Christof Westenfelder.  Medicine, VAMC & Univ. of Utah, Salt Lake City, UT.


Previously we reported that administration of poly-D-glutamic acid (PDG), which 
accumulates in lysosomes of proximal tubular cells (PTC), induces a striking expansion 
of erythropoietin (EPO)-producing peritubular cells in rat kidney, without evidence of 
inflammation or fibrosis or epithelial to mesenchymal transition (Kishore et al, AJP Renal 
292: F749-F761, 2007). We speculated that this intense proliferative response of EPO-
producing peritubular cells was due to paracrine signals emanating from the PDG-loaded 
PTC. Hence, to gain further insights into other intrarenal targets of these paracrine signals, 
we analyzed expression profiles of genes encoding for extracellular matrix (ECM) proteins 
(basement membrane proteins & collagens), cell adhesion molecules (integrins & cadherins), 
molecules involved in ECM structure and remodeling (proteases and their inhibitors), 
and other related proteins (84 genes total). Sprague-Dawley rats were injected with either 
physiological saline or PDG (250 mg/kg/day i.p.) for 4 days and euthanized on day 5. RNA 
was isolated from the renal cortex, cDNA prepared and PCR arrays performed, using a 
commercial kit (RT2 Profiler PCR Array, SA Biosciences Corp). PDG-treated rats showed 
down regulation of Adamts1 (ADAM metallopeptidase thrombospondin-1 motif, 1), CTGF 
(connective tissue growth factor) and MMP12 (Matrix metallopeptidase 12) by 4.9-, 5.2- and 
13.6-fold, respectively, as compared to saline-treated rats. CTGF and Adamts1 are known 
to be associated with inflammation and fibrosis, and suppress angiogenesis. PDG-treated 
rats also showed up regulation of integrins alpha L, alpha M and beta 2 by 7.3, 6.3, and 
17.4-fold, respectively, as compared to saline-treated controls. Thus, these data indicate 
that increased local production of EPO together with marked down regulation of CTGF 
and Adamts1, and as yet undefined signals potentially mediated by the integrins, may be 
responsible for the lack of fibrosis and inflammation. The significance of over expression 
of integrins alpha L, alpha M, and beta 2 needs further investigation.


Disclosure of Financial Relationships: nothing to disclose


F-PO1635


A Sustained-Release Prostacyclin Analog ONO-1301 Ameliorates 
Tubulointerstitial Alterations Via Regulating Epithelial-to-Mesenchymal 
Transition (EMT)  Tatsuyo Nasu,1 Yohei Maeshima,1 Katsuyuki Tanabe,1 
Hiroko Yamasaki,1 Daisuke Saito,1 Shinji Kitamura,1 Yoshiki Sakai,3 Hitoshi 
Sugiyama,2 Hirofumi Makino.1  1Medicine and Clinical Science, Okayama 
Univ., Okayama, Japan; 2Center for Chronic Kidney Disease and Peritoneal 
Dialysis, Okayama Univ., Okayama, Japan; 3Research Headquarters, Ono 
Pharmaceutical Co., Ltd., Osaka, Japan.


Tubulointerstitial injuries are crucial histological alterations predicting deterioration of 
renal function. Epithelial-to-mesenchymal transition (EMT) is involved in the progression 
of renal interstitial fibrosis. ONO-1301 is a novel sustained-release prostacyclin analog, 
possesseing thromboxane synthase inhibitory activity. Here, we aimed to evaluate the 
potential mechanisms of ONO-1301 to regulate EMT in association with its therapeutic 
efficacies on tubulointerstitial alterations in unilateral ureteral obstruction (UUO) model. 
Female C57/BL6J mice received a single injection of ONO-1301 MS (ONO; 3-10 mg/kg) 
after inducing UUO, and were sacrificed on Day 3 or 7. Cultured mouse proximal tubular 
epithelial cells (mProx24) were stimulated with recombinant human TGF-β (0.1nM) in the 
presence of ONO-1301(1-100 nM) for 24-48 hrs. ONO significantly suppressed interstitial 
fibrosis, increase in the levels of TGF-beta and phosphorylation of Smad2/3 in the OBK 
(immunohistochemistry and immunoblot). The renal levels of HGF, known to counteract 
the pro-fibrotic effects of TGF-β1, were mildly elevated in the OBK, and ONO treatment 
further increased HGF expression. Increase in the number of interstitial fibroblast-specific 
protein-1+(FSP-1+) cells in the OBK was significantly suppressed in ONO-treated group 
(immunohistochemistry). ONO-1301 suppressed TGF-β1-induced FSP-1 expression and 
reversed TGF-β1-induced reduction of E-cadherin in mProx24 (immunoblot). ONO-1301 
suppressed TGF-β1-induced up-regulation of mesenchymal markers such as FSP-1 and 
αSMA in cytoplasm, and recovered the expression of epithelial cell marker ZO-1 and 
E-cadherin in mProx24 (immunofluorescence). These results suggest the therapeutic 
efficacies of ONO-1301 in inhibiting tubulointerstitial alterations by regulating TGF-β 
signaling through up-regulating HGF and by inhibiting EMT.
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The mTOR Kinase Inhibitor Rapamycin (Sirolimus) Activates Profibrotic 
Cell Signaling Cascades in Rat Renal Mesangial Cells  Josef M. Pfeilschifter, 
Osman Bashier, Anke Doller, El-Sayed Akool, Edith Hintermann, Wolfgang 
Eberhardt.  Pharmacenter Frankfurt, University of Frankfurt, Frankfurt, 
Germany.


The mTOR kinase inhibitor rapamycin (sirolimus) is a drug with potent 
immunosuppressive and antiproliferative properties. Rapamycin is commonly used in 
combination with the calcineurin inhibitors ciclosporin A and tacrolimus in transplantaion 
medicine in order to limit their strong nephrotoxicity. In the present study, we demonstrate 
that rapamycin by itself is able to induce Smad signaling cascades in rat renal mesangial 
cells as indicated by the rapid increase in the nuclear contents of phosphorylated Smad-2 and 
Smad-3 proteins, respectively. By EMSA, we demonstrate a rapamycin-triggered increase 
in the DNA binding of both transcription factors to a cognate Smad binding promoter 


element which is accompanied by an increased expression of connective tissue growth 
factor (CTGF) and plasminogen activator inhibitor-1 (PAI-1). The activation of the Smad 
signaling cascade by rapamycin is independent of p70 S6 kinase inhibition but, interestingly, 
depends on the intracellular immunophillin FKBP12 as we could demonstrate by a small 
interference (si)RNA experiments. Mechanistically, the activation of receptor Smads by 
rapamycin is due to an increased release of latent TGFb1 as indicated by ELISA and by the 
strong inhibitory effects of a neutralizing TGFb-antibody. Using an activin receptor-like 
kinase (ALK)-5 inhibitor and by siRNA we furthermore could demonstrate the critical 
involvement of both types of TGFb receptors. Besides SB203580, a specific inhibitor of 
the p38 MAPK, the reactive oxygen species (ROS) scavanger N-acetyl-cysteine and a 
cell-permeable superoxide dismutate mimetic strongy impaired the stimulatory effects of 
rapamycin on Smad signaling indicating a critical involvement of ROS. Moreover, we found 
a rapid increase in ROS generation by rapamycin after 30 minutes by a significant rise in 
dichlorofluorescein (DCF) formation. Collectively, our data demonstrate that rapamycin via 
increased ROS formation can activate latent TGFb and, thereby, may popagate profibrotic 
gene expressions in the kidney.


Disclosure of Financial Relationships: nothing to disclose


F-PO1637


Increased Angiostatin Production by Nitric Oxide Reduction Induces 
Tubulointerstitial Damage in Rat Aging Kidney  Minoru Satoh, Sohachi 
Fujimoto, Takeo Sakuta, Kengo Kidokoro, Yuko Nishi, Naruya Tomita, Tamaki 
Sasaki, Naoki Kashihara.  Div. of Nephrology, Dept. of Internal Medicine, 
Kawasaki Medical School, Kurashiki, Japan.


[Background] According with aging, development of interstitial fibrosis is observed 
accompanied with peritubular capillary (PTC) loss. Impaired angiogenesis associated 
with progressive loss in renal microvasculature are thought to be a cause of age-related 
nephropathy. However, the mechanisms of loss of PTC have not been fully elucidated. 
Angiostatin is a kringle-containing fragment of plasminogen, which is a potent inhibitor of 
angiogenesis in-vivo, and selectively inhibits endothelial cell proliferation and migration 
in-vitro. So we investigated whether angiostatin is increased and causes interstitial damage 
in rat aging kidney.


[Methods and Results] Two-month-old SD (Young) rats and 24-month-old (Aged) 
rats were examined for interstitial fibrosis, PTC number, PTC apoptosis and angiostatin 
production. Interstitial fibrosis, accompanied with PTC loss and apoptosis, was increased 
in Aged rats compared with Young rats. Angiostatin detected by western blot analysis was 
increased in Aged rats. Angiostatin can be generated from circulating plasminogen from 
several enzymes, including matrix metalloproteases (MMP) 2, MMP 9 and cathepsin D. 
Although MMP 9 activity detected by zymogram was decreased, MMP 2 activity was 
increased in Aged rats. Cathepsin D activity was also increased in Aged rats. In aging 
kidney, nitric oxide (NO) availability is reduced. To investigate the role of NO on angiostatin 
production, Young rats were treated with L-NAME (100mg/kg/day) for 4 weeks. Angiostain 
production was increased in L-NAME treated rat kidney accompanied by increased 
cathepsin D activity. Aged rats treated with angiotensin receptor blocker, olmesartan, for 
9 month reduced interstitial damages, cathepsin D activation and angiostatin production 
accompanied with restoration of NO production.


[Conclusions] Angiostain generation by cathepsin D was increased in rat aging kidney. 
Reduced NO production activated cathepsin D activity. Increased angiostatin production 
may be related with PTC loss and interstitial damage in rat aging kidney.
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Tyrosine Kinase pyk2 Is Involved in Renal Fibrosis  Kazuhiro Sonomura, 
Yasukiyo Mori, Taikou Kimura, Mituhiko Okigaki, Hiroaki Mathubara.  Division 
of Cardiology and Nephrology, Kyoto Prefectual University of Medicine, Kyoto, 
Japan.


Background: Proline-rich tyrosine kinase 2(pyk2) is a ubiquitously expressed non-
receptor protein tyrosine kinase, which contributes to integrate signals from many of receptor 
tyrosine kinases and intracellular signaling molecules. Although the expression of pyk2 in 
the kidney is abundant in the tubules, the pathophysiological importance remains unknown. 
Aim: In this study, we evaluate the contribution of pyk2 to tubulointerstitial fibrosis in the 
kidney. Methods: Tubulointerstitial fibrosis in the kidney of pyk2-/- mice and wild-type mice 
was induced by unilateral ureteral obstruction (UUO). The areas of interstitial fibrosis as 
well as the accumulations of myofibroblasts were assessed by the immunohistochemical 
staining. As the in vitro experiment, we prepared cultured renal tubular epithelial cells 
from pyk2-/- and wild-type mice. The pulse-motor-driven stretch machine (STREX, Osaka, 
Japan) delivered the alternate cycles of 5 seconds of stretch and 5seconds of relaxation, at 
elongation rate of 15% in tubular cells. Western blot and RT-PCR were performed. Results: 
The interstitial fibrosis as well as the accumulations of myofibroblasts was significantly 
increased at day 4 and 7 in the wild type of mice. In pyk2-/- mice, the fibrotic areas and 
the number of myofibroblasts at day4 were significantly less than those in wild-type mice 
(∼50% decrease). The mechanical stretch in cultured tubular cells from the wild-type mice 
induced the rapid phosphorylation of pyk2 and ERK 1/2. The mRNA accumulation of 
TGF-β was also significantly increased to 1.6-fold in wild-type of mice. The treatment of 
anti-oxidative agents such as N- acetylcysteine and diphenyleneiodonium chloride with the 
culture media abolished the stretch-induced phosphorylation of pyk2. In cultured tubular 
cells from pyk2-/- mice, the phosphorylation of ERK1/2 was not observed by the stimuli of 
stretch. Conclusion: These findings suggest that mechanical stretch-induced reactive oxygen 
species activate pyk2 and that the activation of pyk2 is involved in the tubulointerstitial 
fibrosis via ERK1/2 and TGF-β pathway.
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Modulation of Tubulo-Interstitial Nephritis Antigen Expression by Evi-1 
Transcription Factor under High Glucose Ambience  Lin Sun,1 Fu-You Liu,2 
Yashpal Kanwar.1  1Northwestern University Medical School; 2Central South 
University, China.


Tubulo-interstitial nephritis antigen (TIN-ag) is an ECM protein expressed in tubular 
basement membranes. Previous studies indicate that TIN-ag plays a role in tubulogenesis. 
Structural changes, such as, TBM thickening, tubular atrophy and apoptosis are readily 
seen during the progression of diabetic nephropathy, which led us to investigate the status 
of TIN-ag in high glucose ambience in various renal systems. A wide variety of expression 
analyses revealed decreased TIN-ag levels in kidneys of STZ induced diabetes and E13 
metanephric embryonic explants treated with high glucose (HG). Apoptosis was increased 
in these explants. Similarly, increased apoptosis was observed in HK-2 cells under HG 
ambience. Over-expression of TIN-ag in HK-2 cells reduced apoptosis, while the effect 
was blocked by TIN-ag siRNA. To explore the mechanisms responsible for this change 
the status of Evi-1, a transcription factor that regulates maturation of progenitor cells and 
whose consensus binding sequences are localized to the TINag promoter, was investigated. 
Evi-1 contains multiple zinc finger motifs and acts as a transcriptional repressor. A -2,200 
bp upstream DNA fragment from the initiation codon of TIN-ag gene was generated. It 
included 3 Evi-1 consensus binding motifs at -2,121, -1,590 and -177 bp. Evi-1 expression 
was notably increased in diabetic kidneys and HK-2 cell treated with HG. By EMSA assays, 
a distinct band reflective of Evi-1 oligo binding to consensus motif sequence in TIN-ag 
promoter was observed in HK-2 cells exposed to HG. Chip-PCR confirmed the EMSA 
results. To further analyze the regulation of TIN-ag expression via Evi-1 motif, a TIN-ag/
PGL-3 construct was generated and transfected into HK-2 cells. The promoter activity was 
significantly inhibited in HK-2 cells exposed to HG, while it was largely restored with the 
co-transfection of either Evi1 siRNA or plasmid containing Evi-1 sequence motif mutations. 
These findings indicate that the transcription factor Evi -1 modulates TIN-ag expression 
under basal and HG ambience that leads to apoptosis of renal tubular cells.
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Cellular and Extracellular Matrix Remodelling of the Tubulointerstitium 
Following Reversal of Unilateral Ureteric Obstruction  Madeleine A. 
Vernon, Stephen N. Hartland, Michael Clay, John P. Iredale, Jeremy Hughes.  
MRC Centre for Inflammation Research, University of Edinburgh, United 
Kingdom.


Introduction: Tubulointerstitial fibrosis promotes the progression of chronic kidney 
disease. We examined various parameters that may regulate interstitial fibrosis following 
the reversal of Unilateral Ureteric Obstruction (UUO).


Methods: Following 7 days of UUO, male FVB/N mice (6-8 weeks, 7 per group) 
underwent reversal of UUO and their kidneys were removed after 7, 14 or 21 days. Sham 
surgery and normal mouse kidneys were included as controls. Immunohistochemistry for 
F4/80 (macrophage [Mϕ] marker), α-smooth muscle actin (SMA, myofibroblast marker) 
and collagen III were analysed using image analysis software. Real time PCR (RT-PCR) 
was used to determine steady-state gene expression of TGFβ, MMPs (2, 9, 12 and 13) 
together with TIMP-1 and TIMP-2.


Results: At d7UUO obstructed kidneys exhibited prominent Mϕ infiltration (p<0.01), 
interstitial αSMA+ myofibroblasts (p<0.01) and collagen III deposition (p<0.05). Reversal 
of UUO resulted in a dramatic loss of myofibroblasts (p<0.01) by d7 with return to normal 
levels by d21. Myofibroblast loss coincided with a 2.6 fold reduction in TGFβ mRNA 
expression. There was significant loss of total collagen III by d14 of reversal (p<0.05) with 
diminished fibrosis evident in the cortex (p<0.01 at d14 Rev) at an earlier stage than in the 
medulla (p<0.05 at d21 Rev). No clear change in MMP/TIMP expression was evident during 
the reversal period. Interestingly, Mϕ infiltration persisted following reversal. We therefore 
used mice that were transgenic for the diphtheria toxin receptor under the control of the 
CD11b promoter (CD11b-DTR mice) to deplete Mϕ following reversal of UUO to probe 
whether Mϕ were actively involved in the induction of myofibroblast loss. Preliminary 
data indicates effective Mϕ ablation at d7 following reversal of UUO in CD11b-DTR mice 
but no effect upon myofibroblast loss.


Conclusion: Reversal of UUO results in rapid and profound myofibroblast loss 
associated with the reduced collagen III expression and persistent Mϕ infiltration. Current 
data suggests that, unlike liver remodelling, myofibroblast loss is Mϕ independent.
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Profiling Phosphoproteins of Human Tubular Epithelial Cells in TGF-b1 
Induced Epithelial-to-Mesenchymal Transition by iTRAQ Labeling  Yong-
Xi Chen,1 Ya Li,1 Wei-Ming Wang,1 Qiu-Hua Huang,2 Nan Chen.1  1Department 
of Nephrology, Ruijin Hopital, Shanghai Jiao Tong University, Shanghai, 
China; 2State Key Laboratory of Medical Genomics and Shanghai Institute of 
Hematology, Shanghai, China.


Purpose
TGF-β is a pleiotropic cytokine that could cause renal fibrosis. This study aims to focus 


on phosphorylated proteins during process of TGF-β induced EMT in kidney.
Method
Human tubular epithelial cells (HK-2 cells) treated with or without TGF-β1 were 


harvested for current study. Phosphorylated proteins were extracted using Phosphoprotein 


purification kit. Phosphorylated proteins were differentially mass labeled using isobaric tags 
for relative and absolute quantitation (iTRAQ) 4-plex reagent kit (Applied Biosystems). 
Peptide and protein identifications were performed 2D-nano-HPLC-MS/MS. Validation 
of isobaric tagging was confirmed by western blot.


Results
By western blot and real-time PCR, TGF-β1 treated HK-2 had increased expression 


of a-SMA and reduced expression of E-Cadherin which were consistent with characteristic 
of EMT. The morphological changes of HK-2 cells also confirmed the EMT process. By 
iTRAQ-2D-nano-HPLC-MS/MS, we identified 38 phosphorylated proteins were altered 
expression in TGF-β1 treated group in comparison with normal group including 19 up-
regulated phosphoproteins and 19 down-regulated ones. Bioinformatic analysis suggested 
that majority of proteins were located in nucleus and endoplasmic reticulum lumen. Western 
blot confirmed the differential expression of phosphorylated HSP90a and phosphorylated 
moesin. Furthermore, out results demonstrated that TGF-β1 could induce phosphorylation 
of moesin by Erk1/2 signaling pathway. Blocking Erk1/2 by Erk inhibitor could also block 
phosphorylation of moesin in HK-2 cells.


ConclusionOur results profiled phosphoprotein in the process of TGF-β1 induced 
EMT by iTRAQ technology. TGF-β1 could induce phosphorylation of moesin by activating 
Erk1/2 signaling pathway during TGF-β1-induced EMT.


Disclosure of Financial Relationships: nothing to disclose


F-PO1642


Endothelin and Acidosis Induce Epithelial Mesenchymal Transition of 
Proximal Tubular Cells (HK2)  Liliana Gadola,1 Maria J. Rodriguez,1 Maria 
N. Marquez,1 Leonella Luzardo,1 Silvana Ravaglio.2  1Fisiopatologia, Hospital 
de Clinicas, Facultad de Medicina, UdelaR, Montevideo, Uruguay; 2Anatomia 
Patologica, Hospital de Clinicas, Facultad de Medicina, UdelaR, Montevideo, 
Uruguay.


INTRODUCTION AND AIMS:
Epithelial - mesenchymal transition (EMT) has a central role in renal fibrosis. We 


have previously shown that acidosis induced EMT on HK2 cells, but the mechanisms 
are still unknown. It has been demonstrated that endothelin modulates kidney tubule 
acidification, and even though it induces EMT in other tissues there is no evidence of this 
effect on kidney cells.


The aim of this study was to evaluate the hypothesis that endothelin mediates renal 
tubular cells EMT induced by acidosis.


METHODS:
Human proximal tubular cells (HK2, ATCC 2290) were cultured on DMEM/HAMF12 


medium, with 10% FSB, pH 7,4. until 80 % confluence and after 24 hours under serum free 
conditions, they were distributed in 5 groups, for another 24 hours: 1) Control: pH 7.4, 2) 
Acidosis: pH 7.0, 3) pH 7.4 + Endothelin 10 ng/ml 4) pH 7.4 + Endothelin 250 ng/ml and 
5) pH 7 + Sulfisoxazole (an Endothelin receptor antagonist) 100 uM. EMT was evaluated by 
protein expression of E-cadherin, vimentin and α-smooth muscle actin (SMA) by Western 
blot (WB) analysis and immunocytochemistry (mean Nº positive cells/100 cells, ten fields). 
Statistics: Statistical analysis was performed with Student “t” test. A p value < 0.05 was 
considered statistically significant.


RESULTS:
Acidosis and endothelin significantly increased SMA and vimentin positive cells and 


they increased SMA and diminished E-Cadherin protein expression (WB) versus Control 
group. The group with pH 7 + Sulfisoxazole showed fewer SMA and vimentin positive 
cells (p < 0.05) as well as an increase in E-cadherin protein expression (WB) versus 
Acidosis group.


CONCLUSIONS:
Endothelin and acidosis induce EMT of HK2 cells. Sulfisoxazole, an Endothelin 


receptor A antagonist, reduces EMT induced by acidosis, so EMT is probably mediated 
through the endothelin-receptor.
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Lack of Collagen XVIII/Endostatin Exacerbates Interstitial Fibrosis in a 
Mouse Model of Aristolochic Acid Nephropathy  Ryota Shirai,1 Takahiro 
Aoki,1 Ryota Kimura,1 Makoto Ogawa,2 Osamu Yokosuka,3 Yoshihiko 
Ueda,4 Shiro Ueda,1 Raghu Kalluri,5 Yuki Hamano.2  1Drug Information 
and Communication, Graduate School of Pharmaceutical Sciences, Chiba 
University, Chiba, Japan; 2Nephrology, Chiba University Hospital, Chiba, 
Japan; 3Medicine and Clinical Oncology, Graduate School of Medicine, Chiba 
University, Chiba, Japan; 4Pathology, Dokkyo Medical University Koshigaya 
Hospital, Koshigaya, Japan; 5Matrix Biology, Medicine, Beth Israel Deaconess 
Medical Center and Harvard Medical School, Boston, MA.


Objective: Collagen XVIII (Col18) is a highly specialized extracellular matrix, 
associated with basement membranes (BMs) of epithelia and endothelia. Proteolytic 
cleavage within its C-terminal domain releases a fragment, endostatin, which has been 
shown to have anti-angiogenesis effects. Aristolochic acid nephropathy (AAN), first reported 
as Chinese herbs nephropathy, is a rapidly progressive nephropathy that leads to interstitial 
fibrosis and end-stage renal disease. The role of collagen XVIII / endostatin was investigated 
in AAN model that compared Col18α1-null (KO) mice with wild-type (WT) mice.


Methods: AA sodium salt was administered into KO and WT mice from C57BL/6J 
background by intraperitoneal injection three times in the first week and twice a week 
thereafter. At 84 days, blood samples were collected and mice were sacrificed for the 
histological assessment.
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Results: In WT mice with AAN, Col18/endostatin expression was clearly upregulated 
within the tubular BMs and interstitium. The serum creatinine level in KO mice was 
significantly increased on day 84 after AA administration. Severe tubular injury, accelerated 
deposition of collagen IV and interstitial fibrosis were observed in the cortex of KO mice 
with AAN. KO mice also demonstrated a remarkable reduction of peritubular capillary 
(PTC) and extensive interstitial hypoxia. Since the increased Col18/endostatin expression 
was co-localized with PTC in WT mice with AAN, Col18 may play an important role in 
preserving the integrity of vascular BMs.


Conclusion: The lack of the Col18/endostatin accelerated interstitial fibrosis and 
revealed the important role as an extracellular matrix component in AAN.
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Anti-Fibrotic Properties of Relaxin – In Vivo Mechanism of Action in 
Experimental Tubulointerstitial Fibrosis  Tim D. Hewitson,1 Wen Y. Ho,2 
Gavin J. Becker,1 Chrishan S. Samuel.2  1Department of Nephrology, Royal 
Melbourne Hospital, Melbourne, VIC, Australia; 2Howard Florey Institute, 
University of Melbourne, Melbourne, VIC, Australia.


Originally described for its ability to remodel the birth canal during pregnancy, the 
hormone relaxin has diverse actions relevant to the pathogenesis of fibrosis. This study 
examined the ability of relaxin to prevent the progression of interstitial fibrosis and its in vivo 
mechanism of action, in a mouse model of unilateral ureteric obstruction (UUO). Kidney 
fibrosis was assessed in recombinant human gene-2 (H2) relaxin treated animals maintained 
for 3 and 9 days (D) post-UUO. Results were compared to untreated controls and unoperated 
animals (D0). Total collagen content, collagen sub-types (I, IV), Smad2 phosphorylation 
(TGF-β1 activity), myofibroblast differentiation, cell mitosis and apoptosis were all 
progressively increased by UUO (all p<0.05 vs D0 group by D9). UU0 also progressively 
increased matrix metalloproteinase (MMP)-2 without affecting its inhibitor TIMP-2. MMP-9 
was unchanged at D3, reduced at D9 with a reduction in its inhibitor TIMP-1 throughout. 
H2 relaxin pre-treatment of animals from 4-days prior to UUO ameliorated the increase in 
total collagen, collagen IV, Smad2 phosphorylation, and myofibroblast burden at both time 
points (all p<0.05 vs respective untreated groups), inhibited cell proliferation at D9 (p<0.05 
vs untreated), with no effect on cell apoptosis. H2 Relaxin’s net effect on MMP-2 activity 
(MMP-2 relative to TIMP-2) was temporally distinct; increased at D3, but normalised 
at D9. H2 relaxin decreased TIMP-1 at D3, suggesting a net increase in MMP-9 activity 
at D3 These findings establish that relaxin can inhibit both early and established phases 
of tubulointerstitial fibrosis, primarily through an ability to suppress TGF-β1-stimulated 
myofibroblast differentiation and collagen production. Additional effects include temporal 
changes in MMP activity and cell kinetics.
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The Transcription Factor ETS-1 Directly Activates Mesangial Cell 
Fibronectin Expression Induced by Angiotensin II  Ping Hua,1 Wenguang 
Feng,1 Edgar A. Jaimes.1,2  1University of Alabama at Birmingham, Birmingham, 
AL; 2VA Medical Center.


Angiotensin II (Ang II) plays a critical role in the pathogenesis of CKD in large part 
by increasing the glomerular deposition of extracellular matrix. We have shown that Ang 
II increases the expression of the transcription factor ETS-1 in mesangial cells (MC) and 
that ETS-1 knockdown significantly reduces mesangial cell fibronectin (FN) expression 
(Jaimes, AJP’08). In this study we investigated the role of ETS-1 as direct activator of 
FN expression in response to Ang II in rat MC. The cDNA sequence encoding the mouse 
ETS-1 and the ETS-1 DNA-binding domain (DN) corresponding to amino acids 306-423 
were cloned and ligated in frame with a mammalian expression vector pCMV-Tag. A series 
of 5’ deletion constructs of the FN promoter were made and subcloned into pGL3 basic 
reporter vector. All PCR products were verified by sequencing. ChIP assay was used to 
verify the binding of ETS-1 to the FN promoter. Reporter gene assays demonstrated that the 
FN promoter constructs nt-328/+106, -943/+106, and -1900/+106 were all functional in rat 
MC. Ang II (10-7 M) significantly increased the luciferase expression driven by promoters 
-943/+106 and -1900/+106. Cotransfection of a mouse ETS-1 cDNA with progressively 
shorter FN promoter constructs resulted in significant increase in reporter gene activity by 
25% (nt-328/+106), 22% (nt-943/+106) and 66% (nt-1900/+106). In contrast, cotransfection 
of the ETS-1 DN expression vector significantly decreased the reporter gene expression (not 
shown). A ChIP assay was used to confirm binding of ETS-1 to specific binding sites within 
the FN promoter in rat MC stimulated with Ang II for 0, 2 and 4 hours. PCR primers were 
made for 8 different regions of the rat FN promoter. Immunoprecipitation of the protein-
DNA cross-linked fragments confirmed binding of ETS-1 to the regions of fragments 2 to 
8 with highest binding intensity after 2 hours of Ang II. Real time PCR showed a 3-200 
fold increase of ETS-1 binding in 6 of the 8 fragments in the 2 hour treatment group. In 
conclusion we have demonstrated that ETS-1 directly activates the FN promoter and is an 
important mediator of FN expression in rat MC stimulated with Ang II.
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Macrophage Migration Inhibitory Factor Reduced Extracellular Matrix 
Formation in Human Proximal Tubular Cells and Activated Regulatory 
Macrophages  Ellein Mreich, Sonia Saad, Xin-Ming Chen, Carol A. Pollock.  
Medicine, Kolling Insitute of Medical Research, St Leonards, NSW, Australia.


Background: Macrophage migration inhibitory factor (MIF), is upregulated in renal 
injury models, and is known to promote macrophage accumulation, thus may play a role 
in renal inflammation. It is well known that accumulation of extracellular matrix (ECM) 
proteins is a prominent feature of kidney fibrosis. The effect of MIF on ECM protein has 
not been studied. Transforming growth factor beta (TGF-β1) is implicated as an important 
mediator of fibrosis in kidney diseases. This study aims to determine the role of MIF in 
human kidney proximal tubular cells and macrophages.


Methods: Immortalised human kidney proximal tubule cells (HK2) were treated with 
either vehicle control (0.1 % bovine serum albumin) or 100 ng/mL MIF for 72 h. RT-
PCR was performed to determine levels of TGF-β1, fibronectin and collagen IV, western 
blotting to determine protein levels of fibronectin and collagen IV, and zymography to 
determine matrix metaloproteinase 9 (pro-MMP9). THP-1 (human monocyte) cells were 
activated into macrophages using 0.2 µM PMA, then treated with either control media for 
48 h (M0), 2 ng/mL LPS for 2 h followed by 46 h control media (M1), 10 ng/mL IL-4/13 
for 48 h (M2) or 100 ng/mL MIF. Macrophages were characterised using flow cytometry 
for CD68 and MHC Class II and semi-quantitative RT-PCR for CCL3, iNOS, CCL17, 
mannose receptor, and IL-1β.


Results: MIF significantly reduced fibronectin and TGF-β1 mRNA levels (p<0.001); 
and fibronectin and collagen IV protein levels (p<0.01) compared to vehicle control. 
MIF increased pro-MMP9 levels compared to vehicle control (p<0.001). MIF treated 
macrophages have the same characteristic as the M2 macrophages.


Conclusion: Emerging evidence implicates MIF as a key cytokine in the pathogenesis 
of various renal diseases. MIF treated proximal tubular cells reduced ECM production 
with a concomitant increase in ECM degrading enzyme. MIF induced an M2 macrophage 
phenotype. This study may provide novel insight into the effects of MIF in both the kidney 
and into the accumulation and activation of macrophages.
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All-Trans Retinoic Acid Is Pro-Fibrotic in a Normal Rat Kidney Fibroblast 
Cell Line: A Role for Retinoid Nuclear Receptors and Lipid Binding 
Proteins?  Alexandra C. Rankin, Qihe Xu, Bruce M. Hendry.  Renal Medicine, 
King’s College London, London, United Kingdom.


Retinoids, and in particular all-trans retinoic acid (tRA), have both anti-fibrotic and pro-
fibrotic effects in experimental models of renal disease. We hypothesize that these opposing 
actions are due to delivery of retinoids to specific retinoid nuclear receptors by specific 
carrier proteins. Here we explore the effects of tRA on TGF-β1-induced fibrogenesis and 
retinoid receptor and carrier protein expression in a normal rat kidney fibroblast cell line.


Methods: NRK-49F cells were treated with tRA with or without TGF-β1 for 48 h. 
Picro-sirius red (PSR) staining was used to quantify total collagen deposition. Molecular 
markers of fibrosis were studied by Northern blot analysis. RT-qPCR was used to determine 
changes in mRNA expression of the 7 retinoid receptors (RARα, β, γ, RXR α, β, γ, PPARδ) 
and 2 carrier proteins (CRABP-II, FABP5) at different time points.


Results: TGF-β1 increased PSR staining of NRK-49F cells that was further increased 
by tRA. Despite this net pro-fibrotic effect, tRA suppressed TGF-β1-induced CTGF and 
COL3A1 mRNA expression, suggesting opposing effects of tRA on fibrogenesis at the 
molecular level. NRK-49F cells expressed all 7 retinoid receptors. tRA caused an early 
induction of RARα, β, γ and PPARδ, followed by suppression of RARα, β, PPARδ, and 
RXRα, β, and γ. Interestingly, TGF-β1 and dual treatment tended to mimic this pattern 
of early induction then suppression. CRABP-II was expressed in NRK-49F cells, FABP5 
was present at low levels. There was early induction of CRABP-II and late induction of 
FABP5 following TGF-β1 treatment.


Conclusions: tRA has a net pro-fibrotic effect in rat renal fibroblasts although it down 
regulates selected molecular markers of fibrogenesis at mRNA level. Different nuclear 
receptors and carrier proteins had different expression levels and responded differently 
to tRA and TGF-β1 suggesting that the retinoid signalling pathway is important in the 
fibrogenic response. If so, targeting specific receptors or carrier proteins may allow us to 
minimize the pro-fibrotic effects and maximize the anti-fibrotic actions of tRA that could 
translate to treatment in human disease.
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A Direct Role of Matrix Metalloproteinase-9 in Renal Fibrosis Via Tubular 
Cell Epithelial-Mesenchymal Transition  Thian Kui Tan, Guoping Zheng, Tzu-
Ting Hsu, Ying Wang, Vincent Lee, Yiping Wang, Qi Cao, Ya Wang, David C. 
Harris.  Centre for Transplantation and Renal Research, Westmead Millennium 
Institute, Sydney, NSW, Australia.


Tubular cell epithelial-mesenchymal transition (EMT) has been recognized as an 
important contributor to renal fibrosis and the role of matrix metalloproteinase (MMP) in the 
induction of EMT has been highlighted in cancer studies. Previously, we have demonstrated 
a primary role of macrophage-derived MMP-9 in tubular cell EMT and TGF-β induced 
tubular cell EMT was abrogated by the inhibition of MMP-9 activity. The aim of this study 
was to define the direct role of MMP-9 in renal fibrosis using primary culture of TEC and 
a murine model of renal fibrosis (unilateral ureteral obstruction (UUO)). After 48 hours 
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of treatment, recombinant MMP-9 (2µg/ml) induced EMT in primary murine TEC as 
evidenced by morphological changes typical of EMT - namely a transition from epithelial 
cobblestone-shaped to fibroblastic spindle-shaped morphology. Immunofluorescence 
staining and Western blot results showed that primary murine TEC treated with rMMP-9 
lost epithelial markers of E-cadherin, membrane associated β-catenin, cytokeratin, and 
acquired mesenchymal markers of α-SMA, vimentin, N-cadherin and fibronectin. In 
UUO kidney, MMP-9 expression was upregulated whereas MMP-2 was constitutively 
expressed and not upregulated compared to their expression in normal kidney. Double 
immunofluorescence staining revealed co-localisation of α-SMA positive cells with MMP-9 
expression and SNAIL, an EMT inducer, was expressed by TEC in UUO kidney. Inhibition 
of MMP-9 activity by a MMP-2/9 inhibitor (a more potent inhibitor of MMP-9) significantly 
reduced renal fibrosis (by 57%, p<0.01) 2 weeks after UUO. In conclusion, our study has 
demonstrated that MMP-9 contributes to renal fibrosis via tubular cell EMT induction.
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Effect of Galectin-1 on High Glucose-Induced Renal Fibrosis in Human 
Proximal Epithelial Cells  Yuuki Tsuruta, Kazuhiro Okano, Kosaku Nitta.  
Department of Medicine IV, Tokyo Women’s Medical University, Shinjuku, 
Tokyo, Japan.


High glucose (HG) is critical for extracellular matrix (ECM) formation in diabetic 
nephropathy. The precise mechanisms regulating HG-mediated signaling are complex. 
We have shown that galectin-1 (Gal-1) inhibits ECM formation by blocking interaction of 
TGF-β1-activated Smad3 complexes with α2(I) collagen (COL1A2) promoter region in 
human renal tubular epithelial (HKC) cells. In this study, we have investigated the role of 
Gal-1 in COL1A2 regulation in HG-treated HKC cells.


HKC cells were transfected with wild-type of Gal-1 cDNA accompanied with a 
reporter gene, COL1A2-LUC or MMP-1-LUC in HG- (30mM) and TGF-β1-treated (4ng/
ml) HKC cells. HKC cells were transfected with two different Gal-1 siRNAs (200nM), 
and treated with both HG and TGF-β1. Expression levels of type I collagen and MMP-1 
was evaluated by western blot. The role of MAP kinase (MAPK) pathways was studied 
in HKC cells stimulated with HG and TGF-β1 plus different MAPK inhibitors (PD98059 
for ERK and SB239063 for p38).


Overexpression of Gal-1 reduced COL1A2 reporter activity by 50% in HG- and 
TGF-β1-treated HKC cell, while treatment with Gal-1 siRNAs resulted in increase of 
reporter activities of the promoter. Further, metalloproteinase (MMP)-1 reporter activity 
was activated by 10-fold increase in Gal-1 overexpressed HKC cells compared to the 
control. Type I collagen production was decreased by overexpression of Gal-1 in the HG- 
and TGF-β1-treated cells. Overexpression of Gal-1 increased Elk1 promoter activity, an 
indicator of ERK1/2 MAPK activation, in HG- and TGF-β1-treated HKC cells. The effect 
of Gal-1 was significantly abolished in the group treated with PD98059 (10µM). These 
results indicate that, although Smad3 is inhibited by Gal-1 in TGF-β1-stimulated HKC 
cells, ERK MAPK activation by Gal-1 has an inhibitory effect on fibrotic response triggered 
by the diabetic milieu in HKC cells.
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Angiotensin II Inhibition Increases Epithelial to Mesenchymal Transition 
in Neonatal Rat Kidney  Hyung Eun Yim, Kee Hwan Yoo, In Sun Bae, Young 
Sook Hong, Joo Won Lee.  Pediatrics, Korea University Guro Hospital, Seoul, 
Republic of Korea.


Renin-angiotensin system is markedly activated during renal development and neonatal 
interruption of angiotensin II induces renal growth impairment that is linked to renal papillary 
atrophy and persistent tubulointerstitial damage. Epithelial to mesenchymal transition 
(EMT) is a critical developmental process and has important implications in renal fibrosis. 
Nestin, a classical stem cell marker, is expressed during kidney development and recent 
studies show that it could be a novel marker for tubulointerstitial injury. To investigate the 
effects of angiotensin II inhibition on EMT in developing kidney, we tested the expression 
of EMT markers and nestin in the angiotensin converting enzyme (ACE) inhibitor-treated 
kidney. Newborn rat pups were treated with enalapril (30 mg/kg/d) or vehicle for 7 days. 
Immunohistochemistry for the expression of α-smooth muscle actin (SMA), E-cadherin, 
vimentin, and nestin was performed. The number of positive-stained cells was determined 
under 100 magnification at five random fields. In the enalapril-treated group, the number 
of α-SMA-positive cells significantly increased in both renal cortex and medulla, which 
were mainly expressed in the dilated tubular epithelial cells (P < 0.05). The expression of 
E-cadherin-positive cells was dramatically reduced in the cortical and medullary tubular 
epithelial cells in the enalapril-treated group, compared with the control group (P < 0.05). 
The number of vimentin- and nestin-positive cells was not different in cortex between 
the two groups, however, their expression increased in the medullary tubulointerstitail 
cells in the enalapril-treated group (P < 0.05). Our results show that ACE inhibition in 
the developing rat kidney increases renal EMT by upregulating the expression of α-SMA 
and downregulating that of E-cadherin. Enalapril-treated rats also demonstrated increased 
expression of vimentin and nestin in renal medulla, suggesting that renal medullary changes 
in the process of EMT could be more prominent and ACE inhibition might differentially 
modulate the expressions of EMT markers in the developing rat kidney.
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Gene Knockout of Periostin, a Soluble Extracellular Matrix Molecule, 
Decreases Kidney Cysts and Disease Progression in PKD Mice  Darren P. 
Wallace,1 Lyudmyla Savinkova,1 Emily Nivens,1 Cibele S. Pinto,1 Simon J. 
Conway,2 Gail A. Reif.1  1The Kidney Institute, University of Kansas Medical 
Center, Kansas City, KS; 2Wells Center for Pediatric Research, Indiana 
University School of Medicine, Indianapolis, IN.


In polycystic kidney disease (PKD), benign fluid-filled cysts cause renal insufficiency 
through extensive nephron loss and replacement of adjacent parenchyma with fibrosis. The 
mechanisms by which cysts destroy the kidneys are poorly understood; however, remodeling 
of the extracellular matrix (ECM) is likely to be important. We found that periostin, a soluble 
ECM molecule initially identified in osteoblasts, was not expressed in normal adult human 
kidneys, but was highly expressed in cyst-lining cells in situ, in the ECM adjacent to the 
cysts and within cyst fluid of human PKD kidneys (Wallace et al. Am J Phys. 295, 2008). 
Periostin binds αV-integrins, and stimulates the β-catenin/TCF signaling pathway and cyst 
epithelial cell proliferation. In this study, we determined if genetic knockout of periostin 
alters kidney morphology and renal function of pcy/pcy mice, a murine model of PKD. 
Periostin heterozygous mice (PN-/+) were crossed with pcy/pcy mice to generate PN-/-: pcy/
pcy and PN+/+: pcy/pcy mice. At 20 weeks of age, PN-/-: pcy/pcy mice (N = 4) had a 35% 
lower kidney weight/body weight ratio than PN+/+: pcy/pcy litermates (5.3 ± 0.3 vs. 3.5 ± 
0.5, P < 0.02). Morphometric analysis of kidney sections revealed that total cystic cross-
sectional surface area (SA) was reduced from 36.4 to 19.2% and the total number of cysts 
per section was decreased 43% in the PN-/- compared to PN+/+ mice. The reduction in cyst 
number and cystic index was accompanied by a decline in interstitial fibrosis determined 
by picrosirius red staining. PN-/-: pcy/pcy mice had better renal function demonstrated by a 
significant reduction in blood urea nitrogen. Taken together, these data indicate that periostin, 
a mitogenic autocrine factor that is secreted into the ECM by cyst epithelial cells, contributes 
to cyst growth, interstitial fibrosis and progression of PKD in pcy/pcy mice.
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Renal Expression of Haptoglobin, an Ischemia/Reperfusion Injury-
Modulating Factor, Correlates with Rates of Cystogenesis in a cpk Mouse 
Model  Xiaosen Ouyang, Juling Zhou, Xiangqin Cui, Michal Mrug.  Medicine, 
University of Alabama at Birmingham, Birmingham, AL.


Acute kidney injury (AKI) due to ischemia/reperfusion (I/R) is a critical cystogenesis 
promoting factor; however, molecular mechanisms underlying its effects are not well 
understood. Yet, important insights into these mechanisms may be derived from existing 
knowledge of the injury pathogenesis. For example, the extent of I/R injury is regulated 
by a pro-inflammatory, proliferation-stimulating variant of haptoglobin (2-2). This 
variant is also an independent predictor of AKI after I/R. In addition, previously reported 
over-representation of the 2-2 variant among PKD patients that reached ESRD points to 
haptoglobin as a link between AKI and PKD progression.


To investigate associations between Hp expression and the rate of cystic disease 
progression, we first examined renal expression of Hp in mice with variable rates of 
cystogenesis that were generated in a large (C57BL/6J-cpk x CAST/Ei)F1 intercross. Our 
genome-wide expression profiling analyses in 10 d old whole kidneys identified Hp as 
the most highly over-expressed gene in mice with rapidly progressive renal cystic disease 
(4.7-fold; FDR adjusted p<0.001). Hp expression also strongly correlated across spectrum 
of cystic kidney disease progression rates (r=0.78, p=0.001). Paradoxically, kidneys from 
this intercross with the lowest rate of cystic disease progression under-expressed Hp when 
compared to unaffected controls, suggesting a putative protective effect of low haptoglobin 
levels. In contrast, in cpk mice with uniform cystic disease progression due to exclusive 
C57BL/6J background, the rate of Hp expression remained stable until 20 d of age when 
they started to develop progressive azotemia. We also showed that haptoglobin localizes 
to cystic and non-cystic renal epithelial cells in cpk mouse and patients with recessive 
and dominant PKD. Therefore haptoglobin, a potent activator of TNF-α and Src kinases, 
and a galectin 3 ligand, may directly promote PKD progression by activation of several 
cystogenic pathways.
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Pkd2 Dosage Influences Renal Cellular Repair Responses Following 
Ischaemia-Reperfusion Injury  Sony Prasad,1 John P. McDaid,2 Frederick W. 
K. Tam,2 John L. Haylor,1 Albert C. Ong.1  1Kidney Genetics Group, Academic 
Unit of Nephrology, University of Sheffield Medical School, Sheffield, United 
Kingdom; 2Imperial College Kidney and Transplant Institute, Hammersmith 
Hospital, London, United Kingdom.


Autosomal dominant polycystic kidney disease (ADPKD) results from mutations in 
either PKD1 or PKD2 and accounts for 10% of all patients on renal replacement therapy. 
The ADPKD kidney is characterized by cyst formation and prominent interstitial changes 
(inflammation, apoptosis, proliferation and fibrosis). Utilizing a model of unilateral 
ischaemia-reperfusion injury, we tested the hypothesis that Pkd2 heterozygous kidneys are 
more sensitive to injury and that this could lead to interstitial inflammation and fibrosis 
in the absence of cyst formation. Baseline tubular proliferation in heterozygous kidneys 
was two-fold higher than in wild-type kidneys. The magnitude and duration of tubular and 
interstitial proliferative responses was consistently greater in injured Pkd2 heterozygous 
kidneys compared to wild-type at all time points (2d, 7d, 28d) post-injury (n=5-7 at each time 
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point). Conversely, tubular p21 expression in Pkd2 heterozygous kidneys was significantly 
lower at baseline and following injury at all time points. There were significantly more 
neutrophils and macrophages in injured Pkd2 heterozygous kidneys at 2d, correlating 
with increased expression of the cytokines IL-1b and KC and greater tubular injury (loss 
of brush border, tubular dilatation). There was a marked increase in interstitial fibrosis at 
28d but no significant increase in cyst number. Pkd1 and pkd2 expression at 2d showed a 
similar fold increase (up to 2 fold compared to the uninjured kidney) in both genotypes but 
pkd2 expression remained lower than wild-type kidneys at baseline and post-injury. We 
conclude that Pkd2 dosage influences multiple pathways controlling the nature of the repair 
responses following injury in the absence of cyst formation. The increase in proliferating 
cells at baseline is an early change which could predispose to the accumulation of somatic 
mutations and epigenetic changes leading to cyst formation over time.
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Incompletely Penetrant PKD1 Alleles Mimic ARPKD  Christina M. 
Heyer,1 Elisabet Ars,2 Katharina Hopp,3 Sandro Rossetti,1 Jamie L. Sundsbak,1 
Vicente E. Torres,1 Elena Roman,4 Isabel Zamora,5 Roser Torra,2 Peter C. 
Harris.1  1Nephrology and Hypertension, Mayo Clinic; 2Nephrology, Fundacio 
Puigvert, Barcelona, Spain; 3Biochemistry and Molecular Biology, Mayo 
Clinic, Rochester, MN; 4Hospital Doctor Peset, Valencia, Spain; 5Hospital la 
Fe, Valencia, Spain.


A small proportion of ADPKD individuals are diagnosed as children or in utero and it 
has recently been demonstrated that PKD1 alleles that exhibit incomplete penetrance can 
result in early onset disease when in trans with a PKD1 inactivating mutation. We have now 
analyzed a family with an ARPKD-like phenotype diagnosed in two sibs in utero. At birth, 
they showed oligohydramnios, pulmonary hypoplasia and massively enlarged kidneys with 
multiple small cysts. The parents had no cysts by ultrasound analysis. However, linkage 
and partial mutation analysis indicated that the disease was not due to PKHD1 mutation. 
Screening of PKD1 and PKD2 in one severely affected sib revealed two missense variants 
at highly conserved sites as the only likely mutations. One change, R3277C, was previously 
described as a PKD1 hypomorphic allele, while the other, R2220W, was predicted as 
pathogenic by bioinformatic analysis. Both variants were found in the second affected 
sib; R3277C was inherited from the father and R2220W from the mother, consistent with 
recessive inheritance. This family shows how incompletely penetrant PKD1 alleles can 
manifest as kidney disease indistinguishable from ARPKD. This data indicates that PKHD1 
linkage should not be used for prenatal screening without positive mutation results and 
that ADPKD gene screening is warranted in families with an ARPKD presentation where 
no PKHD1 mutations are detected.
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Rapamycin Is Effective in a Human-Orthologous Mouse Model of 
Autosomal-Dominant Polycystic Kidney Disease  Jonathan M. Shillingford,1 
Klaus B. Piontek,2 Gregory G. Germino,2 Thomas Weimbs.1  1Department of 
Molecular, Cellular, and Developmental Biology, University of California Santa 
Barbara, Santa Barbara, CA; 2Department of Medicine, Johns Hopkins School 
of Medicine, Baltimore, MD.


Autosomal-dominant polycystic kidney disease (ADPKD) is one of the most common 
monogenic diseases, can ultimately lead to renal failure, and currently lacks effective 
treatment. We have recently shown that the mammalian target of rapamycin (mTOR) 
pathway is aberrantly activated in mouse models and human ADPKD. mTOR inhibitors, 
such as the clinically approved immunosuppressive drug rapamycin, have proven highly 
effective in several rodent models of PKD. This has led to the design of several clinical 
trials to test the efficacy of mTOR inhibitors in ADPKD. However, a limitation of the PKD 
rodent models used to date is that renal cystic disease arises due to mutations in genes 
other than Pkd1 or Pkd2, the primary genes responsible for human ADPKD. To address this 
concern we have tested the potential efficacy of rapamycin in a novel human-orthologous 
mouse model in which the Pkd1 gene is conditionally activated. We demonstrate that 
mosaic deletion of Pkd1 in this mouse model results in the development of PKD and 
faithfully replicates critical features of human ADPKD such as aberrant mTOR activation, 
epithelial proliferation and apoptosis, and excessive fibrosis. Rapamycin treatment of this 
mouse model is highly effective and reduces renal cyst growth, preserves renal function, 
inhibits epithelial proliferation, increases apoptosis of cyst-lining cells, and inhibits fibrosis. 
These results support the justification for clinical trials on the use of mTOR inhibitors in 
ADPKD and suggest that renal cyst growth in human ADPKD may be sensitive to mTOR 
inhibition.
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Defects in Injury Repair in Pkd2+/- Vein  X. Wang, L. Luebbe, J. Sand, H. Du, 
G. Sieck, Q. Qian.  Mayo Clinic.


Background: Autosomal dominant polycystic kidney disease (ADPKD), caused by 
mutations to PKD1 and PKD2 genes, is associated with prominent vascular abnormalities, 
including abnormal thickening of intrarenal arteries, formation and rupture of intracranial 
aneurysms, and frequent ectatic aneurysmal dilatation of AV fistula (for hemodialysis) 
leading to a shortened fistula life-span. Although vessel wall remodeling during injury-


repair has been extensively studied in the arterial system, studies in veinous system are 
limited, and in Pkd2+/- veins, absent.


Aim: To examine and compare the injury repairing response in wildtype (wt) and 
Pkd2+/- jugular veins.


Methods: Left jugular veins of adult wt and Pkd2+/- littermates were ligated and 
lumens gentlely compressed to inflict injury. Endothelium disruption was confirmed by 
immunolabeling of the endothelium marker, vwf, and by TEM. The reparative process were 
examined at Day 7, 14, and 28 (n ≥ 6 mice at each time point) by HE, EvG staining for 
collagen/elastin, immunolabeling for vwf, smooth muscle α-actin, and Ki67, transmission 
electromicroscopy, and by realtime RT-PCR for MMP-2, MMP-9, TIMP1, TIMP2, TGF-β, 
VEGF and VEGFR1.


Results: We found that, compared to wt, Pkd2+/- vein responded to injury with a 
delayed reendothelialization, disorganized and excessive regeneration of ECM components 
and internal elastic lamina, a haphazard pattern of cellular proliferation, and prominent 
neovascularization in the repairing vessel wall, resulting in an overtly altered wall structure. 
Furthermore, consistent with excessive ECM accumulation and neovascularization, the 
expression of ECM regulatory enzymes (TGF-β, MMP-2) and VEGF were significantly 
elevated.


Conclusion: Compared to wt, Pkd2+/- vein responds to injury with an altered pattern 
of restructuring of the cellular and noncellular components, resulting in a distorted vessel 
wall structure. The imbalance in the expression of matrix regulatory enzymes and elevation 
in growth factor-mediated signaling pathways, likely underlying the excessive ECM 
deposition, proliferation and neovascularization in the repairing Pkd2+/- veins.
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Evidence of Extraordinary Mural Cell Proliferation and Cyst Growth 
during the Early Development of Renal Cysts in ADPKD  Jared J. Grantham,1 
L. T. Cook,1 M. A. Cadnapaphornchai,2 K. T. Bae.3  1Kidney Institute, Kansas 
University Medical Center, Kansas City, KS; 2PKD Research Group, University 
of Colorado, Aurora, CO; 3Radiology and Medicine, University of Pittsburg, 
Pittsburgh, PA.


In ADPKD, cysts develop in collecting ducts (∼40-100 µm in Outer Diameter) and 
may reach >1 cm OD (>0.5 cc) at birth. Mural cell proliferation is required for cysts to 
enlarge to sizes observed by conventional imaging methods. Cysts resemble fluid-filled 
spheres as they progressively enlarge. To reach 0.5 cc, volumes must increase 33 %/y 
(Doubling Time 2.1 years) in 50 years, and 3300 %/y (DT 7.7 days) after only 6 months 
of development in utero. In CRISP, total kidney and cyst volumes (TKV, TCV) increased 
at rates of 5.5 and 12.2 %/y (DT 12.6 & 6.7 y), respectively, far too slow to account for 
large cysts in neonates or adults. Analyze ® MR images were used to determine changes 
over 3 years of 30 individual cyst diameters and volumes in 3 CRISP subjects. Mean cyst 
diameters and stereologic volumes at baseline were 20.4 ± 9.9 mm and 7.81 ± 10.9 cc 
(range 7.9 to 40.5 mm; 0.30 cc to 43.3 cc), increasing to 25.8 ± 15.6 mm and 24.2 ± 66.3 
cc (range 7.8 to 49.6 mm; 0.31 to 364.8 cc), respectively, after 3 years. The mean rates of 
TCV and individual cyst volume change from the same kidneys were similar, 17.7 ± 8.2 
%/y and 17.3 ± 16.4 %/y (DT 3.9 & 4.0 y), respectively. The maximum rate of growth 
observed in a single cyst was 71.1 %/y (DT 1.0 y), far less than required to develop 1 cm 
cysts at birth. Ultrasound studies of 4 to 18 year olds in Czechoslovakia and Colorado 
report total kidney growth rates only slightly faster than observed in adults. Thus, the 
cumulative evidence indicates that postnatal cyst growth rates fast enough to account for 
the appearance of large cysts in adulthood do not occur in children or adults, and must 
take place in a period preceding birth. Most of the visible cysts in adults probably develop 
in utero in a rich growth environment that promotes extraordinary cellular proliferation. 
Thereafter, they grow at much slower rates. This finding has important implications for 
therapeutic studies targeting the formation of renal cysts in ADPKD.
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Genetic Background Influences the Pathological Phenotype of a Pkd1nl,nl 
Mouse Model  Hester Happé,1 Annemieke M. van der Wal,2 Wouter N. 
Leonhard,1 Martijn H. Breuning,1 Emile De Heer,2 Dorien J. M. Peters.1  1Human 
Genetics, Leiden University Medical Center, Leiden, Netherlands; 2Pathology, 
Leiden University Medical Center, Leiden, Netherlands.


We previously described the hypomorphic Pkd1nl,nl mouse model for Polycystic Kidney 
Disease (PKD) with reduced expression of the normal Pkd1 transcript. These Pkd1nl,nl mice 
were crossed back to full C57BL6/J (B6) and 129Ola/Hsd (Ola) genetic background. On a 
full B6 genetic background, mice display a progressive phenotype in which they develop 
large cystic kidneys and die within 3-4 wks. However, on a 50/50 genetic background 
of Ola and B6 (=B6Ola), mice show increased survival. To study disease progression in 
B6Ola-Pkd1nl,nl, mice were sacrificed at 4,8,12,16,24,32 wks and end stage. Blood urea 
concentrations and KW/BW ratios were determined and renal sections were subjected to 
histopathological analysis.


B6Ola-Pkd1nl,nl mice show a substantial increase in KW/BW with a maximum at 
4 wks (10.1%), followed by a marked reduction at 24 wks (2.2% vs 1.2% in controls). 
Histopathological analysis of 4 wks old B6Ola-Pkd1nl,nl mice showed enlarged cystic kidneys 
with areas with large cysts but also areas with relatively normal renal parenchyma. From 
8 wks on, the size of cysts decreased and the amount of fibrosis and immune infiltrates 
started to increase over time. Mice displayed reduced renal function after 4 wks and only 
developed progressive renal failure at later stages, which occurred >6 months of age. 
Additional to the renal phenotype also bile duct dilations and cysts were observed.Renal 
pathology of B6Ola-Pkd1nl,nl mice beyond 20 wks showed a remarkable resemblance with 
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renal tissues from advanced stage human PKD. B6Ola-Pkd1nl,nl mice showed interstitial 
fibrosis and inflammation similar to human PKD including collapsing cysts and focal 
segmental glomerulosclerosis.


We conclude that the Pkd1nl,nl mice on B6Ola genetic background provide an excellent 
model for studying late stages of renal cystic disease since these mice show a slow 
progressive phenotype with similar characteristics as observed in human PKD.
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Inhibition of the Raf/MEK/ERK Pathway Reduces New Cyst Formation 
but Increases Cyst Growth in Murine PKD  Thomas A. Natoli,1 Laurie A. 
Smith,1 Herve Husson,1 Ryan J. Russo,1 Kelly A. Rogers,1 Amy B. Baldwin,2 
Jill S. Gregory,3 James Lillie,4 Oxana Ibraghimov-Beskrovnaya.1  1Department 
of Cell Biology, Genzyme Corp., Framingham, MA; 2Department of Chemical 
Process Development, Genzyme Corp., Waltham, MA; 3Department of In Vitro 
Biology, Genzyme Corp., Waltham, MA; 4Drug Discovery, Genzyme Corp., 
Framingham, MA.


Increased Raf/MEK/ERK pathway activity has been associated with progression of 
polycystic kidney disease in human ADPKD and multiple mouse models, regardless of the 
underlying genetic mutation. To test the hypothesis that inhibiting activity of this pathway 
would prevent or retard cystogenesis, the multi-kinase inhibitor sorafenib was tested in in 
vitro and in vivo models of PKD. Sorafenib showed inhibition of ERK phosphorylation in 
cultured cystic epithelial cells stimulated with cAMP. In MDCK cysts grown in 3D collagen 
gels, sorafenib showed inhibition of proliferation at concentrations >5 micromolar, but 
surprisingly promoted proliferation at concentrations in the 0.2 to 2 micromolar range. 
Therefore, distinct targets of sorafenib may play pro- and anti-proliferative roles, revealed 
as the inhibitory concentration of drug for differing targets is achieved. When tested in vivo 
in the jck mouse model of PKD, sorafenib inhibited new cyst formation; however, existing 
cysts expanded more rapidly. Since sorafenib is expected to potently inhibit Raf/MEK/ERK 
pathway activity, we speculate that this pathway may play a role in cyst formation, but 
may not be required for cyst growth beyond the initiation phase. More specific inhibitors 
of individual components of this pathway will be necessary to further define the role of 
Raf/MEK/ERK activity in cystogenesis.
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Aberrant Expression of AGS3 in Genetic Models of Polycystic Kidney 
Disease  Rama Nadella,1 Joe B. Blumer,3 Feng Qian,4 William E. Sweeney,2 Ellis 
D. Avner,2 Patricia D. Wilson,2 Stephen M. Lanier,3 Frank Park.1  1Department of 
Medicine(Division of Nephrology), Medical College of Wisconsin, Milwaukee, 
WI; 2Department of Pediatrics, Medical College of Wisconsin, Milwaukee, WI; 
3Department of Cell and Molecular Pharmacology, Medical University of South 
Carolina, Charleston, SC; 4Department of Medicine(Division of Nephrology), 
John Hopkins University School of Medicine, Baltimore, MD.


The role of heterotrimeric G protein regulation in polycystic kidney disease has been 
largely unexplored. In this study, we report that mammalian Partner of Inscuteable (Pins) 
homolog, Activator of G protein signaling 3 (AGS3), is aberrantly over-expressed in 
mouse, rat and human kidneys affected by genetic mutations causing autosomal recessive 
(ARPKD) and autosomal dominant polycystic kidney disease (ADPKD). The increased 
AGS3 expression was correlated with increased kidney size, which is an index of cyst 
formation. AGS3 expression was exclusively localized to the epithelial cells in the thick 
ascending limbs of Henle’s loop, distal convoluted tubules, and collecting ducts, which 
are the relevant cell types involved in abnormal proliferation in PKD. AGS3 was found to 
co-immunoprecipitate with Giα3 in cystic kidney lysates. On a sub-cellular level, AGS3 
was found to localize to the spindle poles and plasma membrane in cystic cell lines as 
well as heterologous cell lines over-expressing AGS3. To elucidate a mechanism by which 
AGS3 is over-expressed in the kidney in vivo, a fragment of the AGS3 promoter (∼2.5 kb) 
from cystic and normal humans was cloned into a lentiviral vector and transduced into a 
heterologous cell line. Preliminary experiments in our lab showed that the AGS3 promoter 
fragment from the cystic kidney had elevated expression of the marker gene, EGFP, by using 
FACS analysis compared to the normal promoter fragment. In all, this is the first study to 
document an abnormal increase in AGS3 expression in cystic distal tubular epithelial cells 
in the kidney, and may play a role in the regulation of cAMP and/or spindle orientation 
in genetic forms of PKD.
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A “Three-Hit” Model of Cystogenesis in Autosomal Dominant Polycystic 
Kidney Disease  Ayumi Takakura,1 Leah Contrino,1 Xiangzhi Zhou,2 Joseph V. 
Bonventre,1 Yanping Sun,2 Benjamin D. Humphreys,1 Jing Zhou.1  1Department 
of Medicine, Brigham and Women’sHospital, Boston, MA; 2Department of 
Radiology, Brigham and Women’s Hospital, Boston, MA; 3Brighton, MA.


The “two-hit” model is a widely accepted genetic mechanism for progressive cyst 
formation in ADPKD. We have previously shown that inactivation of Pkd1 in developing 
mouse kidney results in rapid widespread cyst formation, further supporting “two-hit” 
hypothesis. However, inactivation of Pkd1 in adult mouse kidney causes a late onset of 
focal cystic disease. Even 6 months after Pkd1 inactivation in adulthood, no or few cysts 


developed. An explanation for the delayed appearance of cysts is the requirement for an 
additional independent factor, or “third hit”. Here we show that renal ischemia reperfusion 
injury (IRI) leads to massive cystic disease in mice with adult inactivation of Pkd1. Small 
animal magnetic resonance imaging (MRI) was used to monitor cyst progression. These 
studies provide direct evidence that renal injury promotes cyst formation. Cysts are 
labeled with a collecting duct/tubule marker, Lectin Dolichos biflorus Agglutinin (DBA), 
which correlates with the site of Cre-mediated recombination. BrdU labeling reveals that 
cyst-lining epithelial cells are comprised of regenerated cells in response to renal injury. 
Consistent with this finding, the tubular proliferation index in collecting ducts/tubules fail 
to return to baseline after IRI. Furthermore, we observed widespread and considerably 
more severe tubular damage in the inner stripe of the outer medulla of Pkd1 IKO kidneys 
2 days after IRI. This area is not classically a site of severe injury in the renal IRI model. 
This finding suggests that Pkd1 expression normally protects these nephron segments 
from ischemic injury. Pkd1 may act either to protect tubular epithelia from injury or to 
accelerate repair, or both. Our data demonstrate, for the first time, a role for polycystin-1 
in renal ischemic injury and repair using an inducible Pkd1 knockout mouse model. We 
conclude that renal injury constitutes a “third hit” leading to rapid cyst formation in renal 
tubules with loss of Pkd1 in adulthood.
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Cux1 Is Associated with Apoptosis during Late Stage Cyst Progression 
in the cpk and Pkd1CD Mouse Models of PKD  Binu M. Paul,1,2 Klaus B. 
Piontek,3 Gregory G. Germino,4 Gregory B. Vanden Heuvel.1,2  1Anatomy and 
Cell Biology, University of Kansas Medical Center, Kansas City, KS; 2Kidney 
Institute, University of Kansas Medical Center, Kansas City, KS; 3Medicine, 
Johns Hopkins University, Baltimore, MD; 4NIDDK, NIH, Bethesda, MD.


Cux1 is a murine homeobox gene involved in cell cycle regulation. Cux1 is upregulated 
in the kidneys of both mice and humans with ADPKD. We previously reported differences 
between the expression of Cux1, p21, p27, PCNA and apoptosis in the cpk and Pkd1 
null mouse models of PKD. Embryonic lethality of Pkd1 null mice limits its study to 
early stages of cystogenesis. Therefore, we crossed Pkd1cond mice with HoxB7Cre mice to 
conditionally delete the Pkd1 gene in the ureteric bud and collecting ducts of the kidneys. 
Mice homozygous for this deletion, called Pkd1CD, developed massively cystic kidneys by 
postnatal day 15 (P15) and died between P15 and P21. Analysis of newborn Pkd1CD mice 
showed small cystic dilations in the kidneys. Cux1 was ectopically expressed in the cyst 
lining epithelial cells of both newborn and P15 Pkd1CD mice. In addition, Cux1 gene targets, 
p21 and p27, were downregulated in the kidneys of both newborn and P15 Pkd1CD mice. 
Cux1 co-localized with PCNA in cyst-lining cells in the kidneys of newborn Pkd1CD mice. 
In contrast, fewer cyst-lining cells showed co-localization of Cux1 and PCNA in P15 Pkd1CD 
mice. TUNEL analysis revealed apoptotic cells in the cysts of both newborn and P15 Pkd1CD 
mice. In addition, Cux1 expression in late stage cystogenesis was associated with increased 
apoptosis, similar to what we have observed in the cpk mouse. Taken together, our results 
suggest that increased Cux1 expression associated with apoptosis is a common feature of 
late stage cyst progression in both the cpk and Pkd1CD mouse models of PKD.
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A Third Locus for Autosomal Dominant Polycystic Liver Disease  Amol V. 
Shrikhande,1 Simone Sanna-Cherchi,2 Rachel Gallagher,1 Sorin Fedeles,1 Ali 
Gharavi,2 Vicente E. Torres,3 Stefan Somlo.1  1Department of Medicine, Yale 
University, New Haven, CT; 2Department of Medicine, Columbia University, 
New York, NY; 3Department of Medicine, Mayo Clinic, Rochester, MN.


Polycystic Liver Disease (PLD) commonly occurs with Autosomal Dominant Polycystic 
Kidney Disease (ADPKD.) However, isolated Autosomal Dominant Polycystic Liver 
Disease (ADPLD) without kidney cysts is a distinct genetic entity caused by mutations in 
PRKCSH and SEC63. These two genes account for approximately forty percent of ADPLD 
cases, suggesting the existence of at least one more ADPLD gene. Six small families meeting 
criteria for ADPLD have been identified in which mutations in PRKCSH and SEC63 have 
been excluded by direct sequencing of the coding regions. These 6 families are comprised 
of 15 affected individuals, 2 possibly affected individuals, 6 unaffected individuals, and 
5 individuals in whom ADPLD cannot be excluded based on age. A genome wide scan 
using DNA from these 28 individuals was performed using over 300,000 single nucleotide 
polymorphisms (SNPs) provided by the Illumina 370 platform. The allele frequency for 
the gene underlying ADPLD was set to 0.001 and the heterozygous disease penetrance to 
90%. Parametric multipoint analysis assuming homogeneity was performed initially at the 
two known ADPLD loci (to exclude linkage) and subsequently across the entire genome. 
Affected only analysis provided a LOD score of 1.8 corresponding to an 18 Mb physical 
interval. Analysis based on all individuals with known affection status yielded the same 
overlapping interval with a LOD score of 2.6. Exploratory analysis which considered the 
two possibly affected individuals as affected narrowed the interval to 8 Mb and yielded a 
LOD score of 3.2. All of these values represented maximum expected lod scores (eLOD) 
for the dataset and no other regions of the genome provided maximum eLOD values. While 
small family size and genetic heterogeneity are limitations to this data, reasonable evidence 
does exist for the presence of a third ADPLD locus. Identification of this locus will provide 
further mechanistic insight into human polycystic disease.
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Biliary Changes in the PCK Rat Model of ARPKD  Stephen B. Mason,1 Tracy 
Eggleston,1 Xianyin Lai,2 Frank Witzmann,2 Vincent Gattone.1  1Anatomy and 
Cell Biology, IUSOM; 2Cellular and Integrative Physiology, Indiana University 
School of Medicine, Indianapolis, IN.


Human Autosomal Recessive Polycystic Kidney Disease (ARPKD) exhibits renal 
and biliary fibrocystic pathology and PCK rats, an orthologous model, have similar liver 
pathology. We evaluated differentially expressed proteins in cystic bile. Female PCK rats 
were sacrificed at 25-30 weeks, with Sprague Dawley rats as controls. Bile was collected by 
cannulating the hepatic duct in anesthetized rats and the rate of bile flow was determined. 
Average bile flow rate (mean + SEM) for PCK rats (94 + 7.9 µL/min) was higher than in 
female control rats (10 + 0.8 µL/min), suggesting increased cholangiocyte secretion. For 
proteomic analysis, the bile was delipidated with an Octyl (C8) SPE cartridge (Agilent, 
Santa Clara, CA), desalted with a Vivaspin 500 column (Sartorius Stedim, France) and 
protein concentration determined. No significant difference in concentration is seen 
between diseased vs. normal bile. Protein (350 µg) was isoelectrically focused on IPG 
strips and then loaded for 2D-Gel electrophoresis. The 2D-gels were washed and stained 
with Coomassie Blue. We identified 91 differentially expressed spots (statistically p < 
0.05) and 32 spots were selected for LC/MS-MS identification. Overexpressed proteins 
in PCK bile were: serotransferrin, chymotrypsinogen B, triacylglycerol lipase, amylase 
2 and fragmented albumin. Underexpressed proteins were hemopexin and haptoglobin. 
Pancreatic enzymes and albumin fragments were minimally found in normal bile while 
intact albumin was prominent. Since PCK rats have a greatly dilated hepatic duct, we 
hypothesize choledochal sphincter incompetence with enzymatic reflux as an explanation 
for the enzymes and protein fragments in bile. Our proteomic findings are consistent with 
the BALB/c-cpk/+ mouse liver cyst fluid proteome (Proteomics 9: in press, 2009) with 9 
overlapping proteins. ARPKD exhibits both renal and liver fibrocystic pathology but there 
is limited information on contributing factors. If choledochal sphincter incompetence is 
present in humans, even small amounts of pancreatic enzymes in bile could trigger biliary 
abnormalities contributing to the pathology.
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Rapamycin Increases Phospho-AKT (p-AKT) and Phospho-ERK (p-ERK) 
in the Female Han: SPRD (Cy/+) Rat Model of PKD  Franck A. Belibi,1 
Iram Zafar,1 Charles L. Edelstein.1  1Renal, University of Colorado Denver, 
Aurora, CO; 2; 3.


Rapamycin (R) decreases cystic disease and renal failure in the male Cy+ rat. The effect 
of rapamycin in female Cy/+ rats was the aim of the study. R (0.2 mg/kg/d) was administered 
IP from 4 to 12 wk of age in female Cy+ rats. Mean trough blood levels of rapamycin 
were 5.9 ng/mL. Phospho S6 (pS6) (32 kDa) was measured as a marker of activation of 
the m-TOR pathway. p-AKT (65 kDa) and p- ERK 1/2 (44/42 kDa) proteins were detected 
by immunoblotting. There was a more than 100 % increase in pS6 in Cy+ compared to 
normal littermates (++) and Cy+ treated with R (n=6, P<0.05). Despite activation of mTOR 
signaling in female Cy+, R had no effect on kidney size and cyst volume density (CVD) 
(Table). mTOR activation is known to have a negative feedback on AKT. Thus other 
signaling pathways were determined. p-AKT was 75 % increased in female Cy+ vs. ++ 
(P<0.05, n=4) and was further increased in Cy+ by 356 % by R (P<0.001, n=4). p-ERK 
was 127 % increased in female Cy+ vs. ++ (P<0.05) and was further increased in Cy+ by 
304 % (P<0.001, n=4). In summary, despite evidence of m-TOR activation, R had no effect 
on kidney size and cyst volume in females. In females, compared to males, the increase 
in p-AKT and p-ERK in Cy+ was further increased by R. In conclusion, the lack of effect 
of R in female Cy/+ rats may be due to an increase in p-ERK and p-AKT induced by R. 
Further studies to characterize the pathways and potential therapies of PKD in female vs. 
male Cy/+ rats are needed.
Rapamycin in female Han: SPRD rats
 +/+ veh Cy/+ veh Cy/+ rapa P
2K/TBW (%) 0.6 1.0* 1.0* *P<0.001 vs.
    ++, n=8-16
CVD (%) 1 17* 16* *P<0.001 vs. ++
S6 + +++* +* *P<0.05 vs.
    ++ and Cy+R
p-AKT + ++* +++* *P<0.05 vs. ++,
    **P<0.05 vs. Cy+
p-ERK + ++* +++* *P<0.05 vs. ++,
    *P<0.05 vs. Cy+
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Identification of Specific Founder Haplotypes in ADPKD Patients in North 
Eastern Italy  V. Corradi,1,3 G. M. Virzì,1,3 F. Gastaldon,1 D. Cruz,1 M. Clementi,2 
C. Ronco.1,3  1Nephrology, Dialysis and Transplant, St. Bortolo Hospital, Vicenza, 
Italy; 2Clinical Genetics and Pediatrics, University of Padova, Padova, Italy; 
3Grant N.261/06, Regione Veneto, Italy.


Background:Autosomal dominant polycystic kidney disease (ADPKD) is the most 
common genetic renal disorder, with a prevalence of 1:500 to 1000. ADPKD is genetically 
heterogeneous with 2 disease genes PKD1 and PKD2. Although the phenotypes overlap, 
PKD2 is associated with less severe renal disease. In addition, significant intrafamilial 
renal disease variability is evident. Prevalence of ADPKD patients on renal replacement 
therapy (RRT) in Italy has been reported to be 8.2%. In the dialysis population of Vicenza 


province (North Eastern Italy) especially in one area, ADPKD cases accounted for 13.4% 
of patients on RRT. We hypothesize that this high frequency is related to founder effect in 
this geographically-isolated population.


Methods: Since April 2007, we have recruited 140 ADPKD patients. The diagnosis 
was defined by ultrasound criteria. Family relationships were established after a careful 
at least 3-generation family history. We applied linkage analysis to identify the gene 
involved in each family. The following markers for PKD2 gene were used: centromere-
D4S1563,D4S2929,VG4,VG3,VG2-telomere. Further, we performed sequence analysis 
to identify mutations in PKD2 families.


Results: We recruited 62 families. After a careful family history, 3 distinct families 
previously thought not to be related, were identified as originating from the same area. 
Linkage analysis of representative family members showed that the 3 families share a 
conserved haplotype (21/27/13/33/22) surrounding the mutant PKD2 allele. On further 
probing of family trees spanning 5 generations, these 3 families were subsequently linked 
to a common individual. To confirm we processed by sequence analysis the families 
members and we found the PKD2 nonsense mutation R845X, confirming common 
ancestral origin.


Conclusion: The presence of a common haplotype in these apparently unrelated 
families is compatible with our hypothesis of a founder effect in our province, and 
suggests that a specific mutations in PKD2 gene segregates in this geographically-isolated 
population.


Disclosure of Financial Relationships: nothing to disclose


F-PO1667


Somatic PKD1 Mutations and Mutant Polycystin-1 Expression in Human 
PKD1 Cystic Cells  Linghong Huang,1 Sandro Rossetti,2 Peter C. Harris,2 Albert 
C. Ong.1  1Kidney Genetics Group, Academic Unit of Nephrology, University of 
Sheffield Medical School, Sheffield, United Kingdom; 2Division of Nephrology, 
Mayo Clinic and Foundation, Rochester, MN.


The molecular basis of cyst formation in ADPKD has been much debated with reports 
of loss of heterozygosity in PKD1 cystic cells favouring a ‘two-hit’ model of cyst initiation. 
Nevertheless, the persistence of polycystin-1 (PC1) immunoexpression and recent reports 
of compound heterozygous hypomorphic PKD1 alleles suggest that gene dosage itself may 
determine cyst initiation. To further characterise the nature of these genetic changes in 
human cells, we established conditionally immortalised cystic epithelial cell lines from two 
patients (OX161, OX938) with previously defined germline PKD1 mutations. OX161 cells 
were pooled from several cysts with eleven individual clones (C1-11) isolated following 
immortalisation. OX938 cells were isolated from three cysts and propagated separately 
(C6-8). Western blot analysis of OX161 clones with an N-terminal mAb (7e12) showed 
that seven clones were PC1 negative but three were unexpectedly PC1 positive (doublet 
band >400kDa). All OX161 clones carried the germline mutation (exon 15, E1537X) but 
two cell lineages with distinct somatic mutations were found: c.402delG (exon5, PC1 
negative clones) and c.12335_12350 (exon 45, PC1 positive clones). All three OX938 
clones expressed a novel PC1 mutant protein (∼260kDa, 7e12) probably representing the 
germline mutation (exon 16, 7000dup7) but not the full-length protein. Mutation analysis 
of these clones revealed homozygosity for the germline mutation implying LOH of the 
normal allele but in one clone (C7), heterozygosity noted at an earlier passage was lost 
in later passage cells. Mutant PC1 bands in OX161 and OX938 were completely EndoH-
sensitive implying retention within the ER. No PKD2 mutations were identified in any of 
the cell lines tested. Our results suggest that somatic PKD1 mutations are common in human 
cystic epithelia but that their appearance can be dynamic in culture. Stable expression of 
mutant PC1 protein resulting from germline or somatic mutation is common and should 
be considered in PC1 expression studies of disease tissue.


Disclosure of Financial Relationships: nothing to disclose


F-PO1668


In Vivo Gene Delivery to the Adult Murine Kidney  Daniel C. Chung,1 
Matthew Canver,1 Jean Bennett,1 Joshua H. Lipschutz.2  1Scheie Eye Institute, 
University of Pennsylvania, Philadelphia, PA; 2Department of Medicine, 
University of Pennsylvania, Philadelphia, PA.


Objectives: This study aims to demonstrate gene transfer to the adult murine ciliated 
collecting tubules in vivo.


Methods: Several cohorts of adult (6-10 week old) C57Bl6 mice were used. After 
adequate inhaled isoflurane anesthesia, mice were prepped and draped for abdominal 
surgery. A midline laparotomy was performed through skin and muscle layers, and the 
left kidney was isolated. Connective tissue was bluntly dissected away from the ureter 
and renal pelvis. A 10 ul retrograde intra-ureteral microinjection was performed utilizing 
a pulled glass capillary tube, filled with an adeno-associated virus (AAV) carrying the 
sequence for enhanced green fluorescent protein (eGFP). Muscle and skin incisions were 
closed separately with a running 7-0 silk suture. Animal was provided appropriate post-
surgical care. Injected mice were euthanized 3-5 weeks post injection, kidneys collected, 
placed in 4% paraformaldehyde, cryoprotected and sectioned. Samples were evaluated 
under fluorescence microscopy.


Results: Green fluorescent protein expression was detected in collecting tubules. No 
gross inflammation was appreciated and animals showed no signs of toxicity from the 
procedure.


Conclusion: AAV vectors can facilitate gene transfer to the adult murine collecting 
tubules in vivo. The study of gene transfer to renal ciliated collecting duct cells may 
assist in understanding the role of cilia in polycystic kidney disease (PKD), and provide 
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potential therapeutic modalities for PKD. Further optimization will be needed to increase 
efficiency of transduction, document stability of transgene expression and evaluate 
potential toxicities.
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Reducing Polycystic Liver Volume in ADPKD: Effects of Extended Release 
Somatostatin  Anna Caroli,1 Luca Antiga,1 Mariateresa Cafaro,2 Giorgio 
Fasolini,2 Andrea Remuzzi,1,3 Giuseppe Remuzzi,1,4 Piero Ruggenenti.1,4  1Mario 
Negri Institute for Pharmacological Research, Bergamo, Italy; 2Division of 
Radiology, A.O. Ospedali Riuniti di Bergamo, Bergamo, Italy; 3University of 
Bergamo, Bergamo, Italy; 4Division of Nephrology and Dialysis, A.O. Ospedali 
Riuniti di Bergamo, Bergamo, Italy.


No medical treatment is available for polycystic liver disease, a frequent manifestation 
of autosomal-dominant polycystic kidney disease (ADPKD). In a pilot, cross-over study 
6-month somatostatin therapy limited kidney volume growth vs placebo in 13 consenting 
patients with ADPKD [Ruggenenti et al, Kidney Int 2005]. Here we compared liver 
volume changes, quantified using stereology, during somatostatin and placebo therapy in 
the same population. Liver volumes significantly decreased from 1,641±486 to 1,574±469 
ml (p<0.005) with somatostatin, while did not appreciably change on placebo. Changes 
in liver volumes were significantly different between the two treatment periods (-66±56 
vs +5±88 ml, p<0.05, Figure - left panel). Somatostatin-induced liver volume reduction 
was fully explained by a reduction in parenchyma volume from 1,555±449 to 1484±429 
ml (p<0.0005). Changes in liver volumes were significantly correlated with concomitant 
changes in kidney volumes (r=0.73, p<0.01, Figure - right panel) during somatostatin, but 
not during placebo.


Liver and kidney volume changes significantly differed with both treatments 
(somatostatin: -66±56 ml vs +82±110, p<0.001; placebo: +5±88 ml vs +154±112, p<0.005), 
but net reductions in liver (-64+120 ml) and kidney (-40+142 ml) volume growth on 
somatostatin vs placebo were similar (p=0.63). Thus, somatostatin therapy may reduce liver 
volumes in patients with ADPKD. Whether this may translate into improved long-term 
outcomes is worth investigating.
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Phase 2 Open-Label Study To Determine Long-Term Safety, Tolerability 
and Efficacy of Split-Dose Tolvaptan in ADPKD  Vicente E. Torres,1 F. 
Winklhofer,2 A. B. Chapman,3 T. Watnick,4 K. Kedzierski,5 J. Ouyang,5 F. S. 
Czerwiec,5 TEMPO 2/4 Investigators.  1Mayo; 2Kansas U; 3Emory; 4Johns 
Hopkins; 5R&D, Otsuka Pharmaceutical & Devel & Comm, Inc.


Tolvaptan delays renal cyst development in animal orthologs to human PKD. Split 
doses (30/15mg PO, 8AM/4PM) with weekly down- or up-titration (15/15; 45/15, 60/30 
or 90/30mg) were administered to 46 patients (eGFR>30mL/min) to establish maximal 
tolerated and minimum effective doses. They were then randomized to low (LD 45/15, 
n=22) or high (HD 60/30, n=24) dose open label therapy for 3 yrs with thrice yearly safety 
evaluations and yearly MRIs for tolerability, long-term safety and pilot efficacy. Median 
urine osmolalities ranged 151-261, 116-156, and 116-160mOsm/L before 1st and 2nd 
daily doses and HS. Polyuria was generally well tolerated. Five subjects down-titrated to 
LD. Five (4 LD, 1 HD) discontinued the study due to adverse events (reversible increase 
in s creatinine, d69; periorbital swelling, d93; UTI, d124; atrial fibrillation with transient 
ischemic episode, d144; pituitary microadenoma, d238); one withdrew consent (HD, d588); 
one was lost to follow-up (LD, d651). Baseline values and changes from baseline were:


  BL (n=46) 2 mo (n=46) 1 yr (=41) 2 yr (n=39) 3 yr (n=39)
LD eGFR (ml/min/1.73 m2) 63.2±15.3 -3.1±8.1 0.3±9.6 -0.9±8.1 -4.4±8.5
 S. sodium (mEq/L) 140.6±2.8 1.1±2.5 0.9±3.0 0.3±2.1 0.4±2.4
 S. uric acid (mg/dl) 5.0±1.6 0.9±1.1 1.0±0.8 1.2±1.0 1.3±1.1
 MAP (mmHg) 95.6±7.2 -3.7±10.5 -12.0±18.9 -2.7±13.0 -3.8±9.6
HD eGFR (ml/min/1.73 m2) 56.7±20.6 -0.9±10.9 0.6±14.3 -0.9±8.1 -2.8±11.6
 S. sodium (mEq/L) 140.8±2.2 0.4±2.6 -1.6±8.8 0.4±2.8 0.0±2.9
 S. uric acid (mg/dl) 5.3±1.3 0.4±1.5 0.6±1.4 0.9±0.9 1.0±1.4
 MAP (mmHg) 98.0±9.3 -1.0±10.5 -1.8±12.1 -0.1±12.0 -4.4±13.8


No safety laboratory (calcium, liver function, hematology) or EKG abnormalities 
were detected. Conclusion: Split dose tolvaptan is well tolerated, relatively safe and 
achieves sustained urine hypotonicity. Kidney volume and other efficacy evaluations are 
in progress.
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Achievement and Maintenance of Blood Pressure Targets in HALT-PKD  
Vicente E. Torres,1 R. W. Schrier,2 A. B. Chapman,3 R. D. Perrone,4 D. Miskulin,4 
T. Steinman,5 F. Winklhofer,6 W. E. Braun,7 A. Masoumi,2 M. C. Hogan,1 F. 
Rahbari,3 P. A. Thompson,8 J. P. Miller,8 C. Meyer.9  1Mayo; 2U Colorado; 
3Emory U; 4Tufts; 5Beth Israel; 6Kansas U; 7Cleveland Clinic, Cleveland, OH; 
8Washington U; 9NIH/NIDDK HALT Study Grp.


HALT-PKD seeks to determine whether ACEI/ARB is superior to ACEI alone and low 
BP (<110/75, MAP<87 mmHg) is superior to standard BP target (120-130/70-80, MAP 
87-97 mmHg) in delaying cystic progression (CKD stage 1 or 2, Study A) and whether 
ACEI/ARB is superior to ACEI alone (BP target 110-130/70-80, MAP 83-97 mmHg) in 
slowing renal function decline (CKD stage 3, Study B). A stepwise protocol of 4 increasing 
doses of lisinopril (LIS) and telmisartan/placebo (P/T) (steps 1-4) followed by stepwise 
addition/dosing of other agents (steps 5-10) is used to achieve BP targets. During 1/2006-
5/2009, 459, 327, and 181 A and 427, 293, and 138 B patients completed 4, 12 and 24-mth 
follow-up. BP control is assessed by home BP measurements.
 Mnths Study A standard Study A low* Study B
Systolic BP† 4 117.7±7.2  109.3±7.4 116.8±8.2
 12 117.7±6.8  107.7±7.5 117.5±7.4
 24 119.1±6.4  106.1±7.1 118.2±7.5
Diastolic BP† 4 78.6±6.5  72.4±7.0 78.4±6.5
 12 78.4±6.1  70.4±6.8 78.5±5.9
 24 78.7±6.2  68.9±5.9 78.3±6.5
Mean BP †(% within target) 4 91.7±5.8 (65.9)  84.7± 6.3  (60.8) 91.2±6.2 (77.2)
 12 91.5±5.5 (72.2)  82.8±6.2  (69.1) 91.5±5.5 (75.4)
 24 92.2±5.0 (69.8)  81.3±5.6  (84.9) 91.6±5.8 (75.0)
Heart rate (bpm; mean±SD) 4 70.6±9.8 71.3±10.5 68.7±9.7
 12 69.4±9.1 69.5±10.2 68.7±9.2
 24 68.9±9.4 68.4±10.0 67.5±9.7
Mean med step and LIS and 
P/T doses (mg) 4 1.9, 14.9, 50.7  2.9, 22.7, 61.8 2.6, 17.9, 54.1
 12 2.0, 16.5, 51.3  3.4, 26.0, 66.9 2.6, 18.2, 54.6
 24 2.0, 16.5, 51.3  3.7, 27.6, 68.0 2.8, 18.3, 55.0
* Underlined: P<0.0001 compared to Study A standard.† mmHg, mean±SD


Conclusion: ACEI alone or ACEI/ARB achieve BP control and MAPs are within 
target in most subjects at 4, 12 and 24-mth follow-up. Excellent separation in systolic, 
diastolic and mean BP is achieved and maintained between study A arms, without detectable 
differences in heart rate
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Effect of Pioglitazone on Cystic Disease in the PCK Rat Model of Polycystic 
Kidney Disease (PKD)  Bonnie L. Blazer-Yost,1,2 Julie C. Haydon,1 Tracy L. 
Eggleston,2 Vincent H. Gattone.2  1Department of Biology, Indiana University 
Purdue University, Indianapolis, IN; 2Department of Anatomy and Cell Biology, 
Indiana University School of Medicine, Indianapolis, IN.


Polycystic kidney disease is a prevalent inherited condition. Development of cysts 
requires the cystic epithelial cells to secrete ions and fluid, a process driven by the cystic 
fibrosis transmembrane regulator (CFTR). In the kidney, the majority of cysts are derived 
from the distal nephron / collecting duct. We previously found that PPARg agonists 
decreased renal CFTR mRNA and inhibited vasopressin-stimulated chloride secretion 
in MDCK-C7 renal principal cells. Because of the importance of CFTR-mediated Cl- 
secretion in cyst growth in both kidney tubules and liver bile ducts, we treated PCK rats 
with autosomal recessive (AR) PKD with 20 mg/kg BW of the PPARg agonist, Pioglitazone 
(Pio) starting at 4 weeks of age. At 18 weeks of age, treated female PCK rats were evaluated 
for renal and liver cyst growth and pathology including serum analysis and histopathology 
(data expressed as mean + SEM). Treatment decreased the renal cystic enlargement, either 
expressed as total weight (decreased from 4.79 + 0.12, n = 6 in control cystic rats to 3.87 
±0.30, n = 5, in Pio treated rats) or as a percentage of body weight (decreased from 1.53% 
± 0.09, to 1.24 ± 0.06). This appeared to be due to a reduction in cysts evidenced by a 
decrease in renal cyst volume density (Vv as a %, from 14.0% ± 1.3 to 7.8% ± 2.0) and 
total cyst volume (from 0.67 ±706 to 0.29 ± 0.08 mls). Similarly, liver weight decreased 
either as total weight (from 21.28 + 0.83, to 15.89 + 0.82 grams) or expressed as a % of 
body weight (from 6.86% + 0.66, to 5.11% + 0.16). These decreases were statistically 
signficant in both organs (p < 0.05). There was no effect of treatment on body weight, and 
since female PCK rats are not azotemic at 18 weeks, the BUN was not affected by the Pio 
treatment. Based on these studies, we suggest that PPARg agonists, a class of drugs with 
relatively few side effects, may be useful in the treatment of PKD.
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Renal Abnormalities in Autosomal Dominant Polycystic Kidney Disease 
(ADPKD)  E. Meijer,1 M. Rook,2 H. Tent,1 L. R. Kadijk,1 G. Navis,1 E. J. van 
der Jagt,2 P. E. de Jong,1 R. T. Gansevoort.1  1Dpt. Nephrology; 2Radiology, 
UMCG, Groningen, Netherlands.


Potential therapeutic interventions are being developed for patients with ADPKD. One 
of the pivotal questions will become when to initiate such treatment. Monitoring disease 
progression will therefore become more important. Little is known however, about the 
course of renal abnormalities in this disease besides GFR and renal volume. We therefore 
evaluated the time course of renal abnormalities in ADPKD from early adulthood on.
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Included were 100 prevalent ADPKD patients (Ravine criteria) who did not receive 
any form of RRT. Measured were MAP, renal volume (MRI), GFR (125I-iothalamate), ERPF 
(131I- Hippuran), RVR (MAP/RBF), FF (GFR/FF) and 24h urine was collected. Values in 
patients were compared with 100 age- and gender matched healthy controls.


Patients and controls were subdivided into quartiles of age (mean ages being 27, 37, 43 
and 54y). Patients in the first quartile of age had only a mildly impaired GFR, but already a 
markedly decreased ERPF, and consequently an increased FF when compared to controls 
(GFR 128±17, ERPF 525±87 and FF 24(24-26)). RVR is also already markedly higher (in 
controls 10(9-10)), although MAP is (under AHT) not significantly different from controls. 
Younger patients also have larger 24h urinary volumes, lower 24h urinary osmolarity and 
higher UAE than healthy controls (all p<0.001), although almost half of these younger 
patients still had a renal volume <1 l.


Q1 Q2 Q3 Q4
GFR 117±32 101±30* 84±33* 64±29*
ERPF 378±118* 330±105* 290±117* 213±98*
FF 30(29-35)* 30(27-35)* 29(26-31) 30(27-32)
RVR 15(13-17)* 19(13-21)* 22(16-26)* 26(22-40)*
% Renal volume <1l 46 20 26 13
MAP 97±11 95±7* 96±11 97±8
24h Uvol 2.2±0.9* 2.3±0.7* 2.3±0.8* 2.5±0.9*
24h Uosmol 515±165* 451±150* 383±117* 368±104*
24h UAE 85(20-142)* 41(24-131)* 43(9-87)* 25(10-159)*
* p<0.05 vs healthy controls


In conclusion, ADPKD patients have at younger age, despite only modestly enlarged 
kidneys and near normal GFR, already marked renal abnormalities. These data may suggest 
that in the future renoprotective therapy should be started at relatively young age.


Disclosure of Financial Relationships: nothing to disclose


F-PO1674


Evaluation of Videothoracoscopic Renal Denervation for Intractable 
Autosomal Dominant Polycystic Kidney Disease-Related Pain  Marie 
Hogan,1 Claude Deschamps,2 James Glockner,3 Mark Manemann,1 Stephen B. 
Erickson,1 Dawn S. Milliner,1 Xujian Li,4 Paul E. Carns,5 Vicente E. Torres.1  
1Nephrology & HTN Div, Dept Internal Medicine; 2Thoracic Surgery Div, ; 
3Dept of Radiology; 4Biostatistics; 5Pain Medicine Div, Mayo Clinic, Rochester, 
MN.


Kidney pain can be a debilitating chronic problem in some individuals with ADPKD. 
Chapuis et al (AJKD 43:161-3, 2004) used videothoracoscopic sympatho-splanchnicectomy 
(VSPL) to manage an individual with intractable kidney pain due to ADPKD. Methods: 
We performed VSPL in 10 individuals with ADPKD (9 for kidney pain- [2 unilateral,7 
bilateral], & a bilateral procedure for intractable pancreas pain due to cystic disease in an 
individual who had no benefit from cyst aspirations); 6/10 prospectively enrolled in this 
study to evaluate effectiveness of this procedure in alleviating pain, opioid use, impact 
on QOL, renal blood flow (RBF) [by MRI] & GFR. All had chronic pain ≥6 mos & were 
taking opioids. Results: Median age was 36.5 (range 21-48). All ten reported immediate 
relief of their pain which was immediately different & less intense after the surgery. Pain 
treatment satisfaction (mo 0 vs 3) improved in the six study patients (p 0.003; paired t). Six 
of ten weaned or discontinued opioid medications & reported improved physical ability (one 
participant subsequently underwent autotransplant for persisting kidney pain with further 
palliation). Three continue to require opioids. One was lost to follow up. One individual 
required a larger incision due to lung adhesions. Another who developed chylous pleural 
effusion underwent ligation of thoracic duct. One patient developed bacteremia responsive 
to antibiotics. Transient postop intercostal neuralgia was experienced in 4/10 individuals, 
but resolved within 1-6 mos. Baseline RBF(mean ± SD) 509 ± 219 increased to 668 ± 224 
mls/min at 3 mo; (p =0.14, NS; paired t).GFR increased from 77 ± 41ml/min/SA(baseline) 
to 92 ± 55ml/min/SA (p=0.274; NS; paired t). Conclusions: VSPL seems to be an effective 
renal denervation procedure & may have a place in the stepwise approach for chronic pain 
strategies in selected patients with ADPKD with relatively preserved renal function.


Disclosure of Financial Relationships: nothing to disclose


F-PO1675


Screening for Intracranial Aneurysms in 355 Patients with Autosomal 
Dominant Polycystic Kidney Disease  Shengqiang Yu,1 Haowen Xu,2 Qingyi 
Wang,1 Minghua Li,2 Changlin Mei.1  1Division of Nephrology, Kidney Institute 
of PLA, Shanghai Changzheng Hospital, Second Military Medical University, 
Shanghai, China; 2Institute of Diagnostic and Interventional Radiology, 
Shanghai Sixth People’s Hospital, Shanghai Jiao Tong University, Shanghai, 
China.


Background and Purpose: The association of ADPKD with ICANs is well-known, 
but little is known about the specific characteristics of ICANs in ADPKD. The purpose of 
this study was to assess the prevalence and characteristics of ICAN in ADPKD using 3D 
TOF-MRA with VR. Methods: We screened 355 patients with ADPKD (mean age 46.5±13.2 
yr, range 7 to 87) by 3D TOF-MRA with VR at 3 T. The diagnosis of ADPKD was made 
on the basis of abdominal ultrasound or computed tomography (CT) studies that showed 
five or more cysts in both kidneys, usually in addition to a family history of polycystic 
kidney disease.15 patients with ICANs on MRA and moderate renal function subsequently 
underwent DSA as the reference standard for comparison. Aneurysm size, location and 
morphology were independently assessed on both 3D TOF-MRA with VR and DSA by 
three experienced radiologists. Results: We found 44 patients with 54 ICANs among 355 
patients with ADPKD. The prevalence of ICANs was 12.4% (95%CI:8.95-15.82%) in 
ADPKD, with an equal gender distribution. The prevalence increased as age increased, 


reaching a peak value of 23.3% in the 60–69 years age group. The incidence of ICANs in 
ADPKD patients with a positive family history of hemorrhagic stroke or ICAN was much 
higher than in ADPKD patients without such a family history (p=0.036). Small aneurysms 
(≤10 mm) accounted for 98% of all ICANs in ADPKD patients. The most frequent site 
of aneurysms was the internal carotid artery. There were 15 patients underwent DSA who 
showed eighteen aneurysms that corresponded to those detected by 3D TOF-MRA with 
VR. Conclusions: A large majority of the ICANs were small, and the most frequent site for 
ICANs was the internal carotid artery. 3D TOF-MRA with VR at 3 T is recommended for 
systematic screening for ICANs in patients with ADPKD, particularly for Adult ADPKD 
Patients(≥30 yr) or patients with positive family history of hemorrhagic stroke or ICAN.
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Renal Ultrasonographic Diagnosis of Autosomal Dominant Polycystic 
Kidney Disease in Children  Ehsan Nobakht, Sherry Dadgar, Mir Reza 
Bekheirnia, Amirali Masoumi, Franck Belibi, Xiang-Dong Yan, Melissa 
Cadnapaphornchai, Berenice Reed-Gitomer, Robert Schrier.  Renal Diseases 
and Hypertension, University of Colorado Denver, Aurora, CO.


Early diagnosis of Autosomal Dominant Plycystic Kidney Disease (ADPKD) during 
childhood and adolescence is necessary to allow potential intervention for slowing 
progression of the renal and cardiac complications. While diagnostic criteria using renal 
ultrasound have recently been updated for adults, it does not provide diagnostic criteria 
for children less than 15 years with a family history of ADPKD. The purpose of the 
present study, therefore, is to establish diagnostic criteria for ADPKD children less than 15 
years of age. Four hundred and twenty children (Mean age 8.3 ± 4.2 years) with a family 
history of autosomal dominant polycystic kidney disease (ADPKD) were studied by renal 
ultrasonography. The results demonstrated renal cysts in 193 children and no cysts in 227 
children. In the children with renal cysts, 150 had bilateral cysts and 43 had unilateral 
cysts. The children with bilateral cysts had larger kidneys and more hypertension than 
those children with unilateral cysts or no cysts. Otherwise age, gender, glomerular filtration 
rate (GFR), urinary protein excretion and left ventricular mass index were not different 
between the three groups. Within a 5-year follow up, 16 of the children with no cysts 
developed detectable renal cysts by ultrasonography. Within a 5 -year follow up of 25 out 
of the 43 children with unilateral cysts, 21 developed bilateral cysts by unltrasonography. 
By 15 years of age, the total group of 420 children demonstrated cysts in 49%. To date 
there are no criteria for diagnosing ADPKD in at risk children 15 years of age or younger. 
The present results in a large group of these at risk children indicate that any renal cyst 
detection by ultrasonography, either unilateral or bilateral, strongly supports the diagnosis 
of ADPKD.
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The Pkd1cond/cond: Balcre Cystic Mice Develop Renal Concentration Deficit 
and Decreased Fractional Excretion of Na+ and K+ Unrelated to Significant 
Change in GFR  J. M. Fonseca,1 A. P. Bastos,1 K. Piontek,2 F. S. Messias,1 G. 
G. Germino,2 L. F. Onuchic.1  1Nephrology, Universidade de Sao Paulo, Sao 
Paulo, Brazil; 2Nephrology, Johns Hopkins University, Baltimore, MD.


ADPKD is a common disorder that results in ESRD in ∼50% of the cases by 60 years 
of age. A deficit in renal concentrating ability is one of its earliest manifestations, but its 
mechanism is still largely unclear. We have used the floxed mouse Pkd1cond/cond:Balcre (Mut) 
to study this issue, having their Pkd1cond/cond littermates as controls (Cot). Male mice, 11 
Muts and 15 Cots, were studied at the age of 10-12 weeks, a time window characterized 
by a significantly cystic kidney phenotype and apparently absence of significant GFR 
decline in Muts. Muts showed a maximal urinary osmolality (UosmMax) significantly 
lower than Cots (2,307±409 vs 3,235±401 mOsm/kg H2O; p<0.002). Lower fractional 
excretion of Na+ (FENa) and K+ (FEK) were also detected in Pkd1cond/cond:Balcre (0.60±0.07% 
and 18.63±2.24%, respectively) compared to the Pkd1cond/cond mice (0.75±0.16%; p<0.02 
and 22.84±5.14%; p<0.02). Serum creatinine (SCr) was mildly lower in Muts than Cots 
(0.331±0.035 vs 0.371±0.044 mg/dL; p<0.05), while BUN was slightly higher in Muts 
compared to Cots (26.15±1.44 vs 24.54±2.10 mg/dL; p<0.05). SNa was lower in Muts 
(134±1 mEq/L) than Cots (142±3 mEq/L; p<0.05), while SK did not differ between the 
groups. The urinary excretion of NO and NO2 was reduced in Muts (17.1±13.2 mmol/g 
creat and 15.2±12.9 µmol/g creat, respectively) compared to Cots (45.9±22.7 mmol/g 
creat; p<0.05 and 43.8±22.8 µmol/g creat; p<0.05), but no difference in NO3 was detected. 
Reduced UosmMax in Muts in the setting of non-increased SCr suggests that the formation 
of renal cysts leads to a renal concentration defect unrelated to decreased GFR. Reduced 
FENa, FEK and slightly elevated BUN in the Pkd1cond/cond:Balcre mice suggest, in addition, 
that cystic expansion is followed by increase in tubular solute reabsorption, a process that 
may be secondary to focal areas of vascular compression and reduction in renal perfusion. 
The decrease in NO and NO2 urinary excretion, in turn, is consistent with endothelial 
abnormalities described in ADPKD.
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Inter-Scan Repeatability of MRI-Based Measurement of Kidney Volumes 
in ADPKD  K. T. Bae,1 C. Tao,1 J. H. Wang,1 D. Kaya,1 J. E. Bost,2 A. B. 
Chapman,3 J. J. Grantham,4 V. E. Torres,5 L. M. Guay-Woodford,6 C. M. 
Meyers,7 W. M. Bennett,8 CRISP.1  1Univ. of Pittsburgh, Pittsburgh, PA; 2Univ. of 
Pittsburgh, Pittsburgh, PA; 3Emory Univ., Atlanta, GA; 4Univ. of Kansas Medical 
Center, Kansas City, KS; 5Mayo Clinic, Rochester, MN; 6Univ. of Alabama at 
Birmingham, Birmingham, AL; 7NIH/NIDDK, Bethesda, MD; 8Legacy Good 
Samaritan Hospital, Portland, OR.


To evaluate repeatability of kidney volume measurements from MR images acquired 
at two different time points in patients with ADPKD.


A total of thirty subjects were selected, ten subjects randomly within each of 3 
kidney-size groups (<750, 750-1500, >1500 ml) from the database of CRISP. Each 
subject underwent two MR scans of post-gadolinium 3D GRE T1 sequence. One scan was 
acquired at 2 minutes and the second scan at 3 minutes after the intravenous administration 
of 0.1 mmol/kg gadolinium contrast. A stereology method was applied to segment and 
measure kidney volumes. The measurement process was repeated at 2-week intervals by 
one radiologist. Reliability was assessed with correlation coefficients. Reader bias and 
measurement differences were assessed with paired T-tests.


The inter-scan reliability was extremely high (r=0.99) in all measurements. The meanSD 
kidney volumes measured were from (scan 1, scan 2): (1,277±786, 1,273±785 ml) for 
the all 30 subjects; (552±163, 552±155 ml) for the small kidney-size group; (1,079±202, 
1,073±196 ml) for the medium kidney-size group; and (2,198±594, 2,198±595 ml) for the 
large kidney-size group. The mean percent change between scan 1 and 2 measurements for 
the all 30 subjects was -0.002% (not significantly different from 0), while the mean absolute 
percent change for the same comparison data was 0.014% (P < 0.001). No significant reader 
bias and measurement differences among the three size groups.


The inter-scan reliability of the kidney volume measurements was extremely high. 
Kidney volumes measured from two different scans were high repeatable regardless of 
the size of the ADPKD kidney.
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HALT-PKD Clinical Trials, Baseline Parameters  Vicente E. Torres,1 R. 
W. Schrier,2 A. B. Chapman,3 R. D. Perrone,4 J. P. Miller,5 C. Meyer,6 D. C. 
Miskulin,4 T. Steinman,7 W. E. Braun,8 F. Winklhofer.9  1Mayo Clinic; 2U 
Colorado; 3Emory U; 4Tufts; 5Washington U; 6NIH/NIDDK; 7Beth Israel; 
8Cleveland Clinic, Cleveland, OH; 9Kansas U; 10HALT PKD Study Group.


The extent to which renin-angiotensin-aldosterone system (RAAS) blockade or blood 
pressure control (BPC) affects ADPKD progression is not known. HALT-PKD comprises 
two 5-yr double-blind randomized trials (A and B) testing whether RAAS blockade with 
ACE-I together with ARB in hypertensive ADPKD subjects delays progression more 
effectively than ACE-I monotherapy. Study A also examines whether lower BP delays 
progression in early disease. BPC is assessed by home BPs. In Study A, 548 subjects (15-
49 y.o.) with eGFR >60mL/min/1.73m2 are randomized to ACE-I/ARB or ACE-I therapy, 
and low (systolic 95-110/diastolic 60-75mmHg) or standard (systolic 120-130/diastolic 
70-80mmHg) BPC. Primary outcome is % change in MR kidney volume. Secondary 
measures include MR LV mass and RBF, urinary albumin excretion, and eGFR. It has .90 
power to detect slowing of progression by 25% (assuming 85% follow-up information). 
In Study B, 485 subjects (18-64 y.o.) with eGFR 25-60mL/min/1.73 m2 are randomized to 
ACE-I/ARB or ACE-I therapy (systolic 110-130/diastolic 70-80mmHg). Primary outcome 
is time to a composite of 50% eGFR decrease, ESRD or death. It has >.90 power to detect 
slowing in eGFR change by 25% (assuming 85% follow-up information).
Baseline characteristics Study A low (n=269) Study A standard (n=275) Study B (n=485)
Age (yrs) 36.4±8.2 35.8±8.4 48.3±8.3*
Female (%) 49.1 50.2 51.8
MAP (mmHg) 92.7±11.5 93.8±12.2 91.5±11.3
eGFR (ml/min/1.73 m2) 86.3±17.6 87.1±19.4 44.6±9.2*
U. volume (ml/24 hrs) 2536±1167 2539±1189 2654±1031
U. sodium (mEq/24 hrs) 179±81 178±78 177±82
U. albumin (mg/24 hrs) 21.6±14.7 21.8±14.5 27.2±16.4*
U. aldosterone (µg/24 hrs) 12.5±8.5 14.6±11.6 10.4±7.8*
* P <0.0001 vs Study A low and standard


In summary, baseline characteristics show no differences between study A arms. 
Moderate polyuria and high urine sodium excretions occurred in both studies, while higher 
albumin and lower aldosterone excretions occurred in study B compared to study A.
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Salt Intake Contributes to the Progression of ADPKD  Vicente E. Torres,1 
J. Grantham,2 A. Chapman,3 L. Guay-Woodford,4 K. Bae,5 W. Bennett,6 C. 
Meyers,7 Y. Lin,5 J. Bost,5 CRISP.6  1Mayo; 2KUMC; 3Emory U; 4UAB; 5U of 
Pittsburgh; 6LGSH; 7NIH/NIDDK.


The Consortium for Radiologic Imaging Studies of Polycystic Kidney Disease I 
(CRISP I) followed 241 subjects (15-46 y.o.; eGFR at entry >70 ml/min) between Jan 5, 
2001 and Aug 26, 2005 with baseline (BL) and three yearly (YR1-YR3) visits including 
measurements of total kidney volume (TKV) by MR and GFR by iothalamate clearance. A 
subset of these patients (n=131) had RBF measurements by MR. Analysis of BL predictors 
of disease progression in this subset showed that TKV, RBF, and urinary sodium excretion 


(UNaE) independently predicted TKV increase during 3 years of follow-up (CJASN 
2:112-120, 2007). The association between UNaE and structural progression of the disease 
suggests that sodium intake affects the progression of ADPKD. To further evaluate this 
hypothesis we have extended the analysis to include the entire CRISP I cohort and periods 
of observation up to six years in patients so far evaluated in an extended study (CRISP II). 
We used individual regression analysis and multiple regression models to examine how BL 
variables are associated with ln TKV slopes over time. BL variables included age, gender, 
body mass index, hypertension status, mean arterial pressure, estimated protein intake, ln 
TKV, GFR, serum uric acid, HDL and LDL cholesterol, urine volume, ln urine albumin 
excretion, UNaE, and excretions of urea nitrogen and citrate. Only those variables with 
p-value <0.1 were further considered in the subsequent model building. Stepwise selection 
was used to obtain a final main effect model. BL ln TKV and UNaE were positively and 
HDL cholesterol negatively associated with ln TKV slopes during BL-YR3 in CRISP I 
(n=201, P values <0.001, 0.003 and 0.004, respectively) and during BL-YR6 in CRISP II 
(n=140, P values 0.001, 0.020 and 0.004, respectively). Interestingly, UNaE has remained 
mostly constant for individual patients indicating that it is a relatively fixed trait.


Conclusion: Dietary sodium intake and HDL cholesterol are potentially modifiable 
phenotypic traits that likely contribute to the progression of ADPKD. The underlying 
mechanisms deserve investigation.
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TEMPO 3/4: A Phase 3 Multicenter Trial of Tolvaptan in Adult Subjects 
with ADPKD  Vicente E. Torres,1 A. B. Chapman,2 O. Devuyst,3 R. T. 
Gansevoort,4 E. Higashihara,5 R. D. Perrone,6 S. Watkin,7 J. Ouyang,7 O. Sato,7 
B. Timmler,7 F. Czerwiec,7 TEMPO 3/4 Investigators.  1Mayo; 2Emory U; 3UCL-
St Luc; 4UMCG Groningen; 5Kyorin U; 6Tufts U, Boston, MA; 7R&D, Otsuka 
Pharmaceutical & Devel. & Comm.,Inc.


Tolvaptan delays cyst development in animal orthologs to human PKD. A phase 2 trial 
(TEMPO 2/4) of tolvaptan in ADPKD showed it to be well tolerated, relatively safe, and 
achieving sustained urine hypotonicity. We describe the design of a double-blind, placebo-
controlled, parallel-arm trial to determine whether tolvaptan affects kidney volume change 
(primary endpoint) and time to multiple progression events, i.e. onset or progression of 
hypertension, renal pain or albuminuria, and 25% decline in reciprocal serum creatinine 
(secondary endpoint). Safety, pharmacokinetic, and pharmacodynamic (serum cystatin C 
and uric acid; urine osmolality and MCP-1) endpoints are assessed. Key inclusion criteria 
are: legal adulthood-50y.o., Cockcroft-Gault eGFR ≥60mL/min, MR kidney volume 
≥750ml. After determining eligibility, patients are randomized with consideration of 3 
stratification factors (eGFR, MR renal volume and hypertension) to tolvaptan or placebo 
in a 2:1 ratio. Study medication is up-titrated weekly from lowest to highest tolerated of 3 
split-daily dose regimens. These are then maintained for up to 3 yrs. Subjects return at least 
thrice yearly to the centers for assessments of safety and secondary efficacy endpoints and 
yearly for MR evaluations of kidney volume. An Independent Data Monitoring Committee 
reviews interim data. Enrollment (1445 participants in 133 centers) was closed Jan 4, 2009. 
This is expected to provide a sample equivalent to two independent trials each with 85% 
power to detect a 20% rate reduction in renal volume progression (two-sided alpha 0.045), 
assuming a 20% withdrawal rate. Subjects enrolled are 52% male; 39±7 (SD) y.o; 84% 
Caucasian and 13% Asian. At baseline, 80%, 52% and 59% were hypertensive or had a 
history of renal pain or a urine albumin/creatinine ratio above normal. Serum creatinine 
was 1.04±0.30mg/dl, kidney volume was 1693±906 ml, and 55% and 39% of hypertensive 
patients were treated with ACEIs and ARBs.
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MRI Imaging Biomarkers of ARPKD Kidney and Liver Disease  Chris 
Flask,1,2 Bernadette O. Erokwu,1 Nita Hoxha,3 Rania Osman,3,4 Katherine M. 
Dell.3,4  1Dept of Radiology, Case Western Reserve University, Cleveland, OH; 
2Dept of Biomedical Engineering, Case Western Reserve University, Cleveland, 
OH; 3Dept of Research, MetroHealth Medical Center, Cleveland, OH; 4Dept of 
Pediatrics, Case Western Reserve University and Rainbow Babies and Children’s 
Hospital, Cleveland, OH.


Autosomal Recessive Polycystic Kidney disease (ARPKD) is an inherited disorder of 
polycystic kidneys and congenital hepatic fibrosis (CHF). Several novel therapies have been 
shown to be effective in slowing disease progression in animal models, but translational 
studies in human ARPKD have been limited by the absence of established, non-invasive 
methods to quantitate disease progression. The aim of these pilot studies was to determine 
whether quantitative MRI imaging techniques can be used as biomarkers to assess ARPKD 
kidney and liver disease progression.


Kidneys and livers from 2- and 6-month-old PCK (an orthologous ARPKD model) 
and normal Sprague-Dawley (SD) control rats were imaged ex vivo after sacrifice using 
a 9.4T Bruker Biospec MRI scanner. Diffusion Weighted Magnetic Resonance Imaging 
(DW-MRI) was used to obtain Apparent Diffusion Coefficient (ADC) maps of kidneys and 
livers. Histologic assessment of disease included quantitation of renal cyst area, biliary 
duct dilation, and fibrosis scoring.


For kidney analyses, ADC map histograms were used to determine segmentation 
thresholds to distinguish normal renal parenchyma from microcystic and macrocystic 
regions. Total cystic burden (microcysts and macrocysts) increased with age and correlated 
with histological analysis. For liver analyses, ADC map histograms were used to determine 
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segmentation thresholds to distinguish biliary duct dilatation from normal parenchyma. 
ADC values were increased in 2-month PCK compared to 2 -month SD livers and were 
further increased in 6-month versus 2-month PCK livers.


These findings demonstrate the feasibility of using the quantitative MRI imaging 
technologies such as DW-MRI to non-invasively assess disease progression in an ARPKD 
animal model. These results also suggest that similar techniques could be applied to assessing 
human ARPKD progression and interventions.
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ADPKD Patients with Normal Kidney Function Display Elevated FGF-23 
Levels  Ivana Pavik,1 Kistler D. Andreas,2 Diane Poster,2 Rudolf P. Wuthrich,2 
Andreas L. Serra.2  1Institute of Physiology, Zürich Center of Integrative 
Physiology (imMed), University of Zürich-Irchel, Zürich, Switzerland; 2Division 
of Nephrology, University Hospital Zürich, Zürich, Switzerland.


Autosomal dominant polycystic kidney disease (ADPKD) is as a genetic disorder which 
is characterized by chronic and progressive cyst formation. Fibroblast growth factor 23 
(FGF-23) and parathyroid hormone (PTH) are phosphaturic hormones that inhibit tubular 
phosphate reabsorption. The purpose of the present investigation was to measure FGF-23 
and PTH levels in ADPKD patients with normal renal function, and to establish a correlation 
with parameters of their calcium-phosphate metabolism.


FGF-23 (c-term form), intact PTH, calcium, phosphate and the urinary excretion of 
calcium and phosphate were determined in 100 ADPKD patients (mean age 31 years, 36% 
females) with normal GFR (estimated creatinine clearance 119±27 ml/min). Markers of 
bone degradation (TRAP5b) and bone resorption (NTx) were measured in plasma or 24h 
urine, respectively.


In ADPKD patients the mean FGF-23 level was substantially elevated at 163±33 RU/
ml (normal range 0 to 125R RU/ml). 99% had FGF-23 levels above upper limit of normal 
range, conversely, only 16% had elevated PTH levels (mean 48.9±1.6 pg/ml). Serum 
calcium (2.3±0.3 mmol/l) and phosphate (0.9±0.1 mmol/l) levels were in the normal 
range. Bone markers (TRAP5b 1.8±0.8 U/L, urinary NTx 6.6±3.7 nM/mmol creatinin) 
as well as fractional excretion of phosphate (14.6±12.2 %) and calcium (0.7±1.0%) were 
normal. Calculating univariate correlations FGF-23 levels were significantly associated 
with PTH (r=0.221, p=0.027) and TRAP5b (r=-0.213, p=0.033). In the multivariate linear 
regression model, higher FGF-23 levels were significantly associated with higher PTH 
levels (Beta=0.629, p=0.010) independently of age, eCrCl, NTx, TRAP5b, phosphate, 
calcium, and fractional calcium and phosphate excretion.


The data provide evidence that FGF-23 levels are elevated in an early stage of ADPKD. 
FGF-23 levels might be an early predictor of abnormalities in the mineral metabolism of 
ADPKD patients with normal PTH levels and normal kidney function.
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Kidney Volume Measurement in ADPKD Based on MRI without Injection 
of Contrast Medium  Leonardo Cagnoli,2 Renzo Mignani,2 Enrico Caiani,3 
Gioele Santucci,2 Enrico Cavagna,2 Stefano Severi,1 Cristiana Corsi.1  1Università 
di Bologna, Cesena, Italy; 2Ospedale Infermi, Rimini, Italy; 3Politecnico di 
Milano, Milano, Italy.


In polycystic kidney disease (ADPKD) patients, total kidney volume (TKV) is 
considered a predictive marker of the chronic renal failure (CRF) development. To date, 
TKV in ADPKD has been mostly evaluated with imaging techniques using contrast 
medium (CM). We carried out a study on ADPKD patients, based on T2-weighted magnetic 
resonance imaging (MRI) without CM, in order to validate a method to assess TKV which 
is not harmful to the kidney.


Ten ADPKD patients (23 ÷ 52 years; 4 M, 6 F) with normal renal function (serum 
creatinine < 1.3 mg/dL, Cocroft-Gault creatinine clearance > 90 mL/min) underwent MRI 
(Philips Intera 1.5T). The kidneys were acquired on the axial plan using the T2-weighted 
(SPIR) sequences with a thickness of 5 mm and gap of 0.5 mm. Automatic extraction of 
kidney contours is based on image decomposition in homogeneous regions with similar 
average values of gray intensity. Contours are then detected by using a region growing 
algorithm and morphological operators. The area inside each contour is calculated by pixel 
counting and TKV is estimated by multiplying the areas by the thickness of each plan. 
Volume measurements were validated both by using a kidney phantom of known volume 
and by comparison with measurements obtained by manual tracing of contours.


The time needed to analyze each data set was less than 4 minutes. The estimated 
volume of the kidney phantom was very similar (error < 2%) to the true value (740 ml). 
TKV estimated in 10 patients was equal to 688 ± 426 ml (range: 140-1677 ml). The 
automatic measures were in excellent correlation with the manual ones (r = 0.99, y = 
1.02x-17.7) with a small estimation error in both absolute (3.76±18.4 mL) and percentage 
(1.5±2.6%) terms.


This preliminary study shows the feasibility and sensitivity of an automatic method 
for determining TKV with the use of T2-weighted MRI in ADPKD patients with normal 
renal function. Compared to previous works based on the use of Computed Tomography 
or MRI, the proposed method has the advantage of avoiding the use of potentially 
nephrotoxic CM.
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Chondrocyte Rather Than Osteoblast Transdifferentiation of Medial 
Smooth Muscle Cells Underlies Media Calcification in Uremic Rats  Ellen G. 
Neven, Veerle P. Persy, Marc E. De Broe, Patrick C. D’Haese.  Pathophysiology, 
University of Antwerp, Wilrijk, Antwerp, Belgium.


Media calcification is associated with osteochondrogenic conversion of medial smooth 
muscle cells. Since chondrocytes and osteoblasts share a common osteochondrogenic 
progenitor cell, medial smooth muscle cells can differentiate in both cell types depending 
on the molecular pathways that are stimulated or induced under influence of local factors. 
In the present study, we characterized cell biological changes in calcified aortas of chronic 
renal failure rats.


Uremia-related media calcification was induced by feeding rats an adenine low protein 
diet for 4 weeks. Control animals were fed a low protein diet instead. Aortic calcification was 
evaluated biochemically, histomorphometrically and by use of in vivo µ-CT scanning. The 
protein and mRNA expression of sox9, collagen II and cbfa1 in the aorta was investigated 
immunohistochemically and with RT-PCR, respectively, over time.The mRNA expression 
of collagen I, osterix, Pit1, wnt4, low-density lipoprotein receptor-related protein (LRP) 6 
and β-catenin was analyzed at various time points.


Aortic calcification in uremic rats was focal in most animals after 3 weeks, general in 
all animals after 4 weeks and increased dramatically with further follow-up after 8 weeks 
(median 32.9 mg calcium/g tissue). This went along with a significant time-dependent 
increase in the expression of the chondrocyte specific markers sox9 and collagen II 
and a non-significant trend towards enhanced cbfa1, expressed in both osteoblasts and 
chondrocytes, and collagen I in the aorta of CRF rats. Pit1 expression rose with the 
duration of CRF. Interestingly, the expression of the osteoblast marker osterix and both 
LRP6 and β-catenin, molecules of the Wnt/ β-catenin pathway induced during osteoblast 
differentiation, was suppressed in the aorta of CRF rats.


The induction of chondrocyte-specific markers and the simultaneous downregulation 
of osx, LRP6 and β-catenin, molecules involved in the osteoblast differentiation pathway, 
in the aorta of uremic rats indicate that medial smooth muscle cells acquire a chondrocytic 
rather than an osteoblastic phenotype during the calcification process.


Disclosure of Financial Relationships: nothing to disclose


F-PO1686


A Damaged Microvascular Endothelial Glycocalyx in Peritoneal Dialysis 
Patients  Carmen A. Vlahu,1 Bregtje Lemkes,2 Raymond T. Krediet,1 Hans 
Vink.3,4  1Department of Medicine, Division of Nephrology, Academic Medical 
Center, Amsterdam, Netherlands; 2Department of Internal Medicine, Academic 
Medical Center, Amsterdam, Netherlands; 3Department of Physiology, 
Cardiovascular Research Institute Maastricht, Maastricht, Netherlands; 
4Department of Vascular Medicine, Academic Medical Center, Amsterdam, 
Netherlands.


Objectives: The endothelial glycocalyx exerts a wide range of vasculoprotective effects 
and is a main regulator of vascular homeostasis. In the present study we investigated whether 
the microvascular glycocalyx is damaged in patients with end-stage renal disease (ESRD) 
treated with peritoneal dialysis (PD), as compared to healthy controls.


Methods: Investigations were carried out in 6 patients with ESRD undergoing 
peritoneal dialysis (male/female 3/3; median age 28.1 (18.3-66.4) years; median time on 
dialysis 33.5 (7.5-91.3) months and 6 healthy age and sex matched controls with normal 
kidney function. Exclusion criteria: diabetes mellitus, use of antioxidants, use of statins 
6 weeks prior to the measurement, use of angiotensin converting enzyme inhibitors or 
angiotensin II receptor blockers on the day of the measurements. Thickness of the endothelial 
glycocalyx in individual blood vessels was estimated from intravital microscopic image 
sequences of 5 minutes duration of the sublingual microvasculature, using Sidestream 
DarkField (SDF) imaging with a MicroScan videomicroscope. Measurements were repeated 
after the administration of one dose (0.4mg) of nitroglycerine sublingually.


Results: Compared to healthy controls, time-averaged glycocalyx dimensions appeared 
1.09±0.45 microns thinner in PD patients. Furthermore, PD patients appeared to have an 
increased time-dependent variability in estimated glycocalyx thickness after the challenge 
with nitroglycerine (p=0.04).


Conclusion: Patients with ESRD on PD have a thinner average glycocalyx dimension 
that shows hyperdynamic swelling and collapse as compared to stable healthy control 
glycocalyx dimensions. Thin, unstable glycocalyx dimensions are likely to reflect impaired 
glycocalyx barrier properties, which may be an early indicator of pathogenic activation of 
vascular endothelium as a marker of increased cardiovascular risk.
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Role of ETS-1 as Mediator of Pro-Inflammatory Responses and Neointima 
Formation in Carotid Artery Endoluminal Vascular Injury  Wenguang Feng,1 
Dongqi Xing,1 Ping Hua,1 Yun Zhang,1 Yiu-Fai Chen,1 Suzanne Oparil,1 Edgar 
A. Jaimes.1,2  1Medicine, University of Alabama at Birmingham, Birmingham, 
AL; 2VA Medical Center.


The transcription factor ETS-1 is a critical mediator of vascular inflammation and 
hypertrophy in hypertension. However, the role of ETS-1 in other models of vascular injury 
is unknown. Herein, we tested the hypothesis that ETS-1 is a mediator of pro-inflammatory 
responses and neointimal hyperplasia after balloon injury. For these studies we took 
advantage of the availability of a ETS-1 dominant negative peptide (DN). SD rats were 
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assigned to treatment with ETS-1 DN (10mg/kg/day) or vehicle (V) and subjected to balloon 
injury of the right carotid artery. After 2, 24 hours and 14 days, the rats were euthanized 
and both carotid arteries processed for real-time PCR (2 hours), immunohistochemistry (24 
hours) and morphometry (14 days). The carotid mRNA expression of MCP-1, p-selectin, 
e-selectin, VCAM, ICAM, IL-1, IL-8 and IL-6 was up-regulated 2 hours after injury (∼50 
fold). ETS-1 mRNA was also up-regulated (2.4 fold). ETS-1 DN significantly reduced 
MCP-1, p-selectin, e-selectin, IL-6 and ETS-1 mRNA expression in injured arteries (table). 
At 24 hours there was a significant increase in monocyte infiltration that was reduced 
by DN (60%). At 14 days, neointima area and neointima to media ratio was reduced by 
ETS-1 DN (50%). These studies unveil the role of ETS-1 as a mediator of inflammation 
and neointima formation in a model of carotid artery balloon injury and may result in the 
development of novel strategies in the treatment of vascular injury.


MCP-1 p-Selectin e-Selectin IL-6 ETS-1
Uninj 0.02±0.01 0.03±0.01 0.02±0.01 0.02±0.01 1.00±0.32
Veh+Inj 1.03±0.12* 1.02±0.18* 1.05±0.21* 1.01±0.23* 2.42±0.37*
ETS-1 DN+Inj 0.47±0.06*# 0.46±0.10*# 0.31±0.09*# 0.62±0.06*# 1.21±0.39*#
Data presented as mean_SEM, are normalized to RP S9 mRNA levels. *p<0.05 vs Uninjured carotid 
arteries (Uninj); #p<0.05 vs Vehicle injured carotid arteries (Veh Inj)
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Endonuclease G Mediates Mitotic Catastrophe Induced by Carbamylated 
LDL in Human Endothelial Cells  Eugene O. Apostolov,1 Debarti Ray,1 
Xiaoying Wang,1 Sudhir V. Shah,1,2 Alexei G. Basnakian.1,2  1Pharmacology/
Toxicology, University of Arkansas for Medical Sciences, Little Rock, AR; 
2Nephrology, Central Arkansas Veterans Healthcare System, Little Rock, AR.


Carbamylated low-density lipoprotein (cLDL) is a recently recognized potential cause 
of atherosclerosis in patients with chronic kidney disease. However the exact mechanisms 
of cLDL interaction with vascular cells are yet to be determined. Our previous studies 
demonstrated that cLDL induces mitosis-stimulated cell death of human coronary artery 
endothelial cells (HCAECs), which is currently known as mitotic catastrophe. One of 
the main events in mitotic catastrophe is caspase-independent activation and release of 
mitochondrial pro-apoptotic proteins, of which endonuclease G (EndoG) is known to 
cause the most direct and irreversible intrinsic injury to the host cell by damaging and 
fragmenting DNA. We hypothesized that EndoG mediates mitotic catastrophe in cLDL-
exposed endothelial cells. We first determined that exposure of HCAECs with cLDL for 
24 h caused induction of EndoG mRNA expression measured by real-time RT-PCR, and 
production of EndoG protein assessed by quantitative immunocytochemistry. EndoG was 
localized mainly in mitochondria and was released upon cLDL treatment to cytoplasm 
and, partially, to nuclei. These events were associated with the induction of proliferation 
measured by BrdU incorporation and cell death measured using TUNEL assay. Blocking 
of S-phase by aphidicolin, the DNA polymerase α inhibitor, significantly reduced both 
inducible EndoG overexpression and endothelial cytotoxicity indicating the cell death was 
likely an EndoG-mediated mitotic catastrophe. Inhibition of MEK1/2 kinase by U0126 
inhibitor had similar effects. Further, inhibition of EndoG expression by siRNA led to 
significant endothelial cell rescue after cLDL exposure, while overexpression of mature 
(active) EndoG promoted cLDL-induced endothelial cytotoxicity. These data for the first 
time indicate that cLDL-induced mitotic catastrophe in endothelial cells is mediated by 
EndoG, and is preventable by EndoG silencing. These observations may have therapeutic 
implications for the prevention of uremic atherosclerosis.
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Role of Interstitial Capillary Loss and Periglomerular Leukocytic 
Infiltration around Individual Glomeruli in Ischemic Glomerulosclerosis  
Gary S. Hill, Didier Heudes, Dominique Nochy, Chantal Mandet, Patrick 
Bruneval.  Pathology, Hopital Europeen, Paris, France.


Introduction: It is known that there is a generalized decrease in interstitial capillaries 
and an increase in interstitial leukocytes in ageing kidneys with ischemic glomerulosclerosis, 
but this issue has not been examined at the level of individual glomeruli.


Methods: Morphometric study of glomeruli in normal ageing kidneys was 
performed measuring area of: glomerulus overall, glomerular tuft, Bowman’s space, 
and the periglomerular space within a distance of 28 microns from Bowman’s capsule. 
Immunohistochemical stains were performed to recognize the following elements: CD34 
(glomerular and interstitial capillaries, 61 glomeruli), CD68 (macrophages, 85 glomeruli), 
CD3 (T cell lineage, 74 glomeruli), and CD20 (B cell lineage, 76 glomeruli). Glomeruli 
with evidence of focal segmental glomerulosclerosis were excluded from analysis.


Results: There was a strong negative correlation between the size of the glomerular tuft 
and the number of capillaries in the periglomerular region, expressed as the area/capillary, r 
= -.6279, p < .0000001. Comparing normal to ischemic glomeruli, the number of capillaries 
in the periglomerular region went from 17.0 ± 1.9 to 5.0 ± 2.4 (p < .00001) and the area/
capillary increased by a factor of 3.51(p = .0005). There were similar strong negative 
correlations between the size of the tuft and the number of macrophages in the immediate 
periglomerular interstitium (r = -.4601, p = .000002). Comparing normal to ischemic 
glomeruli, macrophages went from 3.7 ± 1.9 to 11.2 ± 6.1/glomerulus (p <.00001), and their 
tissue density augmented by a factor of 3.07 (p = .0001). T cells in the interstititum were 
also inversely correlated with tuft size (r = .008), but there was no significant correlation 
with the number of B cells in the interstititum (r = -.1169, r = .32).


Conclusions: Ischemic glomerulosclerosis is associated at the individual glomerular 
level with a marked decrease in periglomerular peritubular capillaries, and a marked increase 
in the number of macrophages and T cells in the immediate periglomerular region. B cells 
are not significantly increased.
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The Effect of Erythropoietin on Endothelial Biomarkers – A Randomised 
Controlled Trial  Taryn Pile,1 Marian Macey,2 Martin Raftery,3 Muhammad 
Yaqoob.1  1Translational Medicine and Therapeutics, WHRI, Queen Mary 
College, University of London, United Kingdom; 2Haematology, Barts and the 
London NHS Trust, United Kingdom; 3Renal Medicine, Barts and the London 
NHS Trust, United Kingdom.


Platelet-monocyte aggregates (PMAs), Endothelial Microparticles (EMPs) and Platelet 
Microparticles (PMPs) are thought to be surrogate markers of cardiovascular disease 
and endothelial dysfunction, and associated with increased cardiovascular morbidity. 
They have been shown to be raised in patients with CKD. Erythropoietin use is thought 
to have beneficial endovascular effects but has also been associated with an increase in 
cardiovascular morbidity. The effect of erythropoietin on these markers in anaemic transplant 
patients has not previously been studied.


METHOD: As part of an RCT designed to assess the safety and efficacy of EPO 
treatment in anaemic renal transplant patients this subgroup analysis was performed. 
Flow cytometry was used to analyse whole blood. PMA were calculated as the percentage 
of CD42a+CD 14+ positive monocytes, EMPS as a percentage of CD31+CD42a- 
microparticles and PMPs as the percentage of CD42a+/62p+ microparticles.


RESULTS: 20 patients were analysed [Control: n=9, Treatment: n=11]. The 
demographics of the two groups were similar. Hb was similar on initiation [10.61 ± 0.18 
vs. 10.55 ± 0.19, p=0.85] but was significantly different at 4 months [10.61 ± 0.23 vs. 
12.52 ± 0.5, p=0.01]. There was no difference between the control and treatment groups 
on initiation of treatment: PMAs [9.28 ± 1.68 vs. 15.43 ± 3.21, p=0.11]; EMPs [0.106 ± 
0.02 vs. 0.081 ± 0.014, p=0.34] or PMPs [0.061 ± 0.016 vs. 0.092 ± 0.024, p=0.32] or at 
4 months post-intervention: PMAs [15.86 ± 6.67 vs 8.89 ± 1.81, p= 0.27], EMPs [0.069 ± 
0.01 vs. 0.081 ± 0.021, p=0.66], PMPs [0.353 ± 0.29 vs. 0.057 ± 0.013, p = 0.66].


CONCLUSION: Renal transplant patients receiving EPO as part of an RCT had similar 
cardiovascular biomarkers profile to those anaemic renal transplant patients not receiving 
EPO after 4 months of EPO treatment. This data is reassuring as EPO use does not appear 
to adversely affect cardiovascular biomarker profile of renal transplant patients.
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Blood Pressure-Independent Thickening of Arterial Wall – The Role of 
Salt and Fetal Programming  Grzegorz Piecha,2 Nadezda Koleganova,1 Peter 
Schirmacher,1 Annett Mueller,1 Eberhard Ritz,2 Marie-Luise Gross.1  1University 
of Heidelberg, Institute of Pathology, Heidelberg, Germany; 2University of 
Heidelberg, Department of Internal Medicine, Heidelberg, Germany.


High salt intake causes hypertension and adverse cardiovascular outcomes, but some 
forms of salt-mediated target organ damage are blood pressure-independent. It has been 
suggested that high maternal salt intake during pregnancy influences blood pressure in the 
offspring later in life. It was the purpose of the present study to clarify whether high salt 
intake in pregnancy also alters the development of vessels in the offspring and whether 
this is explained by elevated blood pressure.


Sprague-Dawley rats were fed normal (0.15%), medium (1.3%), or high (8.0%) salt 
diets during pregnancy and weaning. The offspring were weaned at 4 weeks of age and 
subsequently maintained on the same diet or switched to normal or high salt diet respectively. 
Blood pressure in the offspring was measured by telemetry. Vascular geometry was assessed 
at 7 and 12 weeks postnatally.


Systolic, diastolic, and mean arterial pressures were not significantly different between 
the offspring until 12 weeks of age. There was no significant difference in vascular geometry 
at 7 weeks postnatally. At 12 weeks, however, wall thickness of central (aorta, carotid, iliac) 
and muscular (mesenteric and intrapulmonary) arteries was significantly higher in offspring 
of mothers on high salt diet irrespectively of the post-weaning diet compared with other 
groups. Serum ADMA was significantly higher and aortic expression of soluble guanyl 
cyclase (sGC) was significantly lower in offspring of mothers on high salt diet irrespective 
of post-weaning diet (ADMA 0.82±0.16 µmol/l, sGC 65±39% respectively) and in offspring 
of mothers on normal salt diet maintained post-weaning on high salt (0.77±0.10, 51±19% 
respectively) diet compared with other groups (0.64±0.13, 100±55% respectively).


High salt intake in pregnancy results in abnormal development of the vascular wall 
of both central and muscular arteries and eNOS inhibition by ADMA in the offspring 
irrespective of blood pressure. Salt intake after weaning has only marginal influence on 
the vascular abnormalities.
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Diabetes Status Influences the Association between Uncarboxylated 
Matrix Gla Protein and Mortality in Persons with Coronary Heart Disease  
Benjamin D. Parker,1 Leon J. Schurgers,2 Cees Vermeer,2 Mary A. Whooley,3 
Joachim H. Ix.1  1Univ. of California and VA Medical Center, San Diego, CA; 
2VitaK & CARIM, Maastricht University, Netherlands; 3Univ. of California and 
VA Medical Center, San Francisco, CA.


Purpose. Matrix Gla protein (MGP) is an inhibitor of arterial calcification. We have 
shown that decreased serum levels of its precursor - uncarboxylated MGP (ucMGP) - are 
associated with cardiac valve calcification in diabetics, but not non-diabetics It is unknown 
if ucMGP levels are associated with mortality.


Methods. We measured serum ucMGP by ELISA among 834 outpatients with 
stable CVD. Cox proportional hazards models evaluated associations with mortality. A 
multiplicative interaction term evaluated effect modification by diabetes status.


Results. During a median of 6-years of follow-up, there were 220 deaths. After 
multivariate adjustment for traditional CVD risk factors and kidney function, the association 
of ucMGP with mortality differed by diabetes status (interaction p < 0.001). Non-diabetic 
subjects in the highest ucMGP tertile had approximately 50% lower mortality risk (Table). 
The point estimate for the association of ucMGP with mortality was in the opposite direction 
in diabetics, but was not statistically significant.
Adjusted* Association of Uncarboxylated Matrix Gla Protein with mortality, by diabetes status


Tertile 1 Tertile 2 Tertile 3
<2757 nM 2,757 to 3,649 nM >3649 nM P for trend


Diabetes (N=222) 1.00 1.71 (0.89-3.29) 1.82 (0.82-4.06) 0.14
No Diabetes (N=612) 1.00 0.59 (0.40-0.86) 0.48 (0.29-0.78) 0.003
*Data are Hazard Ratios (95% Confidence Intervals) adjusted for age, sex, race, body mass index, smoking, 
hypertension, diabetes, systolic and diastolic blood pressure, estimated glomerular filtration rate, total 
cholesterol, HDL cholesterol, and high sensitivity C-reactive protein


Conclusions. In outpatients with CVD, lower ucMGP levels are associated with 
mortality in persons without diabetes. Future studies should evaluate if ucMGP measurement 
may be useful in risk stratification in persons with established CVD.
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ACE2 Plasma Activity Is Increased on Male Mice and Human  Marta Riera,1 
Josep Lloveras,2 Eva Rodríguez,2 Daniel Batlle,3 María José Soler.2  1IMIM-
Hospital del Mar, Barcelona, Spain; 2Nephrology Department, Hospital del Mar, 
Barcelona, Spain; 3Division of Nephrology & Hypertension, Dept. of Medicine, 
Feinberg School of Medicine, Northwestern University, Chicago, IL.


It has been shown that there are gender differences in the expression of some of the 
components of the Renin-Angiotensin system (RAS). Plasma angiotensin converting 
enzyme (ACE) activity is increased in 8-week old male mice as compared to female 
controls. ACE2 is a homologue of ACE that plays a counter regulatory role by promoting 
the degradation of angiotensin peptides. To investigate whether there are gender differences 
in the RAS regarding this enzyme, ACE2 activity was assessed in plasma from mice and 
human. We studied ACE2 activity in plasma from 3-month old mice and also in human 
plasma from age-matched male and female (39.3 ± 4.6 vs 33.9 ± 2.9 years, respectively). 
ACE2 plasma activity was assessed using a fluorescence assay after anion exchange. ACE2 
plasma activity was significantly increased in male mice (n=7) as compared to female mice 
(n=8) (103.4 ± 5.2 vs 81.3 ± 8.6 RFU/ug substrate/uL, p<0.05, respectively). In human 
plasma from males (n=6), ACE2 activity was increased as compared to females (n=11) 
(52.7 ± 13 vs 27.2 ± 5.1 RFU/ug substrate/uL, p<0.05, respectively). We conclude that 
there are gender differences in ACE 2 activity in plasma from two different species, mice 
and human. Increased ACE2 activity in male may provide a compensatory role for the 
increased ACE activity in serum that promotes Angiotensin II formation, whereas increased 
ACE2 activity will favor the degradation of this vasoconstrictor peptide to Angiotensin 
1-7 a vasodilator peptide.
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Effects of Different Iodinated Contrast Media on Tone and Reactivity of 
Single Isolated Descending Vasa recta  Mauricio M. Sendeski,1 Pontus B. 
Persson,1 Erik G. Persson,2 Thomas Pallone,3 Andreas Patzak.1  1Institut für 
Vegetative Physiologie, Charité Universitätsmedizin Berlin, Berlin, Germany; 
2Department of Medical Cell Biology, Uppsala University, Uppsala, Sweden; 
3Division of Nephrology, University of Maryland, Baltimore, MD.


Purpose: Iodinated contrast media (CM) are associated with some incidence of contrast-
induced nephropathy (CIN). There is, however, a controversy about the importance of 
physicochemical properties of CM (e.g.,viscosity and osmolarity) in the pathophysiology 
of CIN. In this study we compare iopromide (low-osmolar, lower viscosity to plasma) 
and iodixanol (iso-osmolar, higher viscosity) on their effects on single perfused isolated 
outer medullary vasa recta (DVR) -- the microvessels that supply the area at risk for renal 
damage in CIN.


Material and Methods: Single DVR were isolated from rats and perfused using a 
set of concentric pipettes. A buffered solution containing either vehicle, iopromide, or 
iodixanol was used for perfusion, with a final iodine concentration of 23 mg iodine/ml. 
Videomicroscopy was used for measuring luminal diameter. Fluorescent techniques using 
4,5-diaminofluorescein (DAF-FM) diacetate were used to estimate nitric oxide (NO) 
production of perfused DVR.


Results: Iopromide and iodixanol reduced diameters similarly in DVR to 63% and 
48% of basal diameter, respectively, after a 20 minute application. Vasoconstriction by 
angiotensin II (ANG II) was increased after CM application: Diameters were reduced to 
about 23% and 36% of basal diameter in iopromide and iodixanol groups, respectively, 
compared to 55% in the control group at 10-9 mol/l ANG II. The NO concentration decreased 
by perfusion with both CM, from 24% in controls to 2.7% and 4.3% in iopromide and 
iodixanol groups, respectively.


Conclusion: Perfusion of DVR using different types of iodinated CM leads to similar 
constriction of DVR, increases in the response to ANG II, and decrease of NO bioavailability. 
These changes are not related to differences of the original osmolarity and viscosity between 
types of CM, suggesting that other than physicochemical properties are responsible for 
those changes in the in vitro perfused DVR.
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Screening for Renal Artery Stenosis (RAS) at the Same Time of Cardiac 
Catheterization: Validation of AHA/ACC Recommendations  C. Marcantoni,1 
L. Zanoli,2 S. Rastelli,2 M. Matalone,1 S. Monaco,3 M. Di Salvo,3 C. Sgroi,3 D. 
Di Landro,1 C. Tamburino,3 P. Castellino.2  1Nephrology, Cannizzaro Hospital, 
Catania, Italy; 2Int Medicine and Nephrology, University of Catania, Catania, 
Italy; 3Cardiology, University of Catania, Catania, Italy.


INTRODUCTION.AHA/ACC indications to perform screening renal angiography 
at the same time of coronarography in patients (pts) at increased risk for RAS have never 
been formally tested.


AIM.To test the predictive value of AHA/ACC recommendations about screening 
renal angiography for RAS during coronary angiography.


METHODS.From April 2006 to March 2007, all consecutive pts with ischemic 
heart disease undergoing non-emergent cardiac catheterization were also evaluated 
for atherosclerotic RAS by renal arteriography. All pts were categorized according to 
the presence or absence of each of clinical clues for RAS suggested by AHA/ACC 
guidelines.


RESULTS.1298 pts underwent coronary and renal angiography. The age of study 
cohort was 64±10 yrs; sCr 1.00±0.29 mg/dl, eGFR (MDRD) 81±23 ml/min; Diabetes 
36%, Hypertension 87%, Hyperlipidemia 75%. 973/1298 (75%) had at least 1 coronary 
vessel involved. 70/1298 pts (5.4%) had RAS≥50%. The predictive value of each of clinical 
criteria for RAS are showed.


Pts n RAS≥50% 
n(%)


Sensitivity 
%


Specificity 
%


PP+/PP- 
% LR+/LR-


HTN at 30 yrs, severe 
HTN at 55 yrs>> 26 3 (11.5) 4 98 11.5/94 2.06/0.98
Accelerated, resistant, 
malignant HTN 84 8 (9.5) 12.5 92 9.5/94 1.6/0.95
Sudden unexplained 
pulmonary edema 4 0 0 99 0/95 0/1
Worsening renal function 
after ACEI or ARB 2 0 0 100 0/95
Unexplained renal 
dysfunction 307 36(11.7) 52 75 12/96 2.3/0.6
Multivessel CAD 
or PVD 709 55(7.8) 80 47 8/98 1.5/0.4
One of the criteria 851 61(7.2) 87 36 7/98 1.35/0.36
HTN=hypertension; CAD= coronary artery disease; PVD=peripheral vascular disease


CONCLUSIONS.The presence of at least one of the clinical indications suggested 
by AHA/ACC improved the identification of pts with RAS. However, more specific 
prediction rules are necessary to better select pts to undergo screening renal angiography 
during coronarography.
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Endothelium-Dependent and Independent Vascular Function in Stage V 
CKD: A Case Control Study  T. Kopel,1 P. Lesage,1 M. Duess,1 M. Kluge,1 R. 
Specter,1 N. Hamburg,1 J. Kaufman,2 J. Vita,1 L. Dember.1  1Boston University, 
Boston, MA; 2VA Boston Healthcare System, Boston, MA.


Background: Patients with CKD have a high burden of cardiovascular morbidity 
and mortality that is not fully attributable to traditional risk factors. The aim of this study 
was to assess vascular function in CKD by comparing brachial artery reactivity (both 
endothelium-dependent and independent) between patients with Stage V CKD and patients 
with preserved kidney function and clinically evident vascular disease.


Methods: Nested case-control study from a cohort of 1,266 subjects who underwent a 
series of vascular function studies that included i) measurement of flow-mediated dilation 
(FMD) as an indicator of endothelium-dependent function; and ii) nitroglycerin-mediated 
dilation (NMD) as an indicator of endothelium-independent function. Cases were 70 
patients requiring a new arteriovenous fistula for hemodialysis. Age- and sex-matched 
controls were healthy individuals, hypertensive individuals, and patients with coronary 
artery disease (CAD) documented by cardiac catheterization.


Results: Percent increase in vessel diameter (mean±S.D) is shown in the table.
Stage V CKD 
(N=70)


Healthy Controls 
(N=70)


Hypertensive Controls 
(N=70)


CAD Controls 
(N=70)


FMD 4.21±4.36 8.02±5.32¹ 6.22±3.85¹ 5.68±3.57
NMD 6.16±5.16 15.32±9.36¹ 12.92±5.81¹ 11.3±6.33¹
¹P<0.05 compared with Stage V CKD. 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


503A


 Hemodynamics, Hypertension, and Vascular Regulation: Vascular Pathology J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


Conclusion: Advanced CKD is associated with substantial impairment in both 
endothelium-dependent and endothelium-independent vascular function. The degree of 
these impairments is greater in CKD than in hypertension or CAD. These findings have 
important implications for understanding CKD-associated vascular disease.
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Vascular Responsiveness to Angiotensin II in Preeclampsia Versus Healthy 
Pregnancy. Disturbed Down Regulation of AT-1 Receptors in Preeclampsia  
Marijke M. Faas,1 Harry van Goor,1 Theo Borghuis,1 Maria G. Van Pampus,2 
Winston W. Bakker.1  1Pathology and Medical Biology, University Medical 
Center Groningen, Groningen, Netherlands; 2Obstetrics and Gynecology, 
University Medical Center Groningen, Groningen, Netherlands.


Background: We have recently shown that plasma hemopexin activity (Hx) was 
increased in normal pregnancy, but not in preeclampsia as compared to non-pregnancy. 
Moreover, during normal pregnancy, in contrast to preeclampsia, vascular responsiveness 
to angiotensin II is decreased. In the present study we tested that hypothesis that active 
Hx downregulates the angiotensin II receptor-1 (AT-1R) in normal pregnancy but not in 
preeclampsia.


Materials&Methods: The effect of active Hx upon the expression of AT-1R of human 
peripheral blood mononuclear cells (PBMC; n=9) and endothelial cells (HUVEC; n=5) 
was tested following incubation of HUVEC and PBMC with active Hx or heat inactivated 
Hx for 2 hours. Then cells were labelled with monoclonal anti-AT-1R or anti-AT-2R and 
receptor expression was quantified by flow cytometry. Blood samples were taken from 
non-pregnant (n=13), pregnant (n =13) and preeclamptic women (n =8) and AT-1R and 
AT-2R expression was measured using flow cytometry.


Results: Incubation of PBMC or HUVEC with active Hx significantly decreased AT-
1R expression (Mean fluorescent intensity: PBMC: Hx: 77.50±7.4; heat inactivated Hx: 
140.9±12.4; HUVEC: Hx 205,3±19,5; heat inactivated Hx: 253.55±24,3) and slightly 
increased AT-2R expression as compared with controls. In pregnant individuals, monocyte 
AT-1R expression was significantly decreased as compared with cells from non-pregnant 
or preeclamptic individuals (mean percentage of AT-1R positive cells: non-pregnant: 
70.0±5.0; pregnant: 47.6±23.3; preeclampsia: 75.3±5.6. No difference in AT-2R expression 
was observed between the 3 groups.


Conclusion: In vitro, active hemopexin downregulates the monocyte and endothelial 
cell AT-1R. The observation that cells from pregnant women show decreased AT-1R is 
in line with enhanced plasma Hx activity occurring in healthy pregnancy. In contrast, 
increased AT-1R expression in PE, may be due to decreased plasma hemopexin activity 
in this condition.
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Progressive Loss of Cortical Volume and Renal Blood Flow (RBF) during 
Medical Therapy in Atherosclerotic Renal Artery Stenosis (ARAS)  Monika 
L. Gloviczki,1 Lilach O. Lerman,1 Michael A. McKusick,2 Sanjay Misra,2 
James F. Glockner,2 Joseph P. Grande,3 Stephen C. Textor.1  1Nephrology and 
Hypertension, Mayo Clinic, Rochester, MN; 2Radiology, Mayo Clinic, Rochester, 
MN; 3Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN.


Sequential changes in kidney perfusion and oxygenation during antihypertensive 
drug therapy during ARAS are poorly understood. We studied 15 patients with high-grade 
unilateral RAS (71% occlusion) compared to 18 essential hypertensives. Single kidney 
cortical and medullary volumes and blood flow (RBF) were determined by multidetector 
CT after renal vein sampling for renin (PRA), oxygen tension and isoprostanes. Levels of 
cortical and medullary deoxyhemoglobin (expressed as R2*) were examined using blood 
oxygen level dependent (BOLD) MR. GFR was measured by iothalamate clearance.
Kidneys from ARAS and EH patients
Single Kidney Stenotic (STK) 


N=15
Contralateral (CLK) 
N=15


Essential Hypertension (EH) 
N=36


RBF (mL/min) 262 +/- 29 394 +/- 36 *** 413 +/- 26 ***
Cortex Volume (CT) (mL) 77 +/- 6 109 +/- 8 * 95 +/- 5 *
Cortex R2* (1/s) 12 +/- .5 12 +/- .5 11 +/- .3
Medulla Volume (CT) (mL) 40 +/- 3 48 +/- 4 * 51 +/- 3 *
Medulla R2* (1/s) 32 +/- 1 32 +/- 1 32 +/- 1
GFR (mL/min/K) 30 +/- 3 42 +/- 3 *** 46 +/- 2 ***
Venous O2 (mmHg) 67 +/- 2 63 +/- 2 * 61 +/- 2 **
* p<.05 **p<.01 ***p<.001 vs STK


Seven subjects were restudied after 3 months of further therapy with ACE/ARB 
with good BP control (133/72 mmHg). PRA remained elevated (24 ± 7 vs 7 ± 2 in EH, 
<.001). Cortical volume in the stenotic kidneys (STK) fell (83±7 to 66±10 ml/K, p<.02) 
as did RBF (335±70 to 259±56 ml/min/k, p<.05). During follow up, medullary R2* rose 
in the STK (29±1 vs 33±1, p<.03), but neither cortical R2* nor GFR changed. These data 
demonstrate progressive loss of cortical volume and rising medullary deoxyhemoglobin 
in STK during reduced perfusion and before measurable change in GFR. Remarkably, 
STK venous O2 was higher than EH or the CLK, likely due to reduced GFR and solute 
transport. We conclude that despite loss of volume and flow during antihypertensive Rx, 
cortical tissue oxygenation was preserved.
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Serum Osteoprotegerin Is Associated with Pulse Pressure in Kidney 
Transplanted Patients  Miklos Zs Molnar,1 Maria E. Czira,1 Gyorgy Deak,1,2 
Lilla Fang,1 Istvan Kiss,1,3 Zsofia K. Nemeth,1,2 Adam Remport,1 Anna Rudas,1 
Akos Ujszaszi,1 Istvan Mucsi.1  1Semmelweis University, Budapest, Hungary; 
2FMC-SE Dialysis Centre, Budapest, Hungary; 3St Imre Hospital, Budapest, 
Hungary.


Pulse pressure (PP) reflects increased large artery stiffness, which is caused, in part, by 
arterial calcification in patients with chronic kidney disease. PP has been shown to predict 
both cardiovascular and cerebrovascular events in various patient populations, including 
renal transplant recipients (Tx). Osteoprotegerin (OPG) is a marker and regulator of arterial 
calcification, and it is related to cardiovascular survival in hemodialysis patients. Here we 
tested the hypothesis that OPG is associated with increased pulse pressure.


We cross-sectionally analyzed the association between serum OPG and PP in a 
prevalent cohort of 969 Tx patients (mean age: 51+/-13 years, 57% male, 21% diabetics, 
mean eGFR 51+/-20 ml/min/1.73m2). Bivariate associations were examined computing 
Spearman’s rho. Independent associations were tested in a linear regression model 
adjusted for age, sex, diabetes, smoking status, BMI, eGFR, serum calcium, albumin, 
total cholesterol and CRP.


PP was positively correlated with serum OPG (rho=0.259, p<0.001). Additionally, a 
strong positive correlation was seen between PP and age (r=0.415, p<0.001). Weak but 
significant correlation was also seen between PP and serum CRP, total cholesterol and 
BMI. PP was negatively correlated with serum Ca, albumin and eGFR. The association 
between PP and OPG remained significant even after adjusting for the above variables 
(beta=0.144, p<0.001).


Serum OPG is independently associated with pulse pressure in renal transplant 
recipients. Prospective studies are needed to assess if OPG predicts outcome in Tx 
patients.
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Association of Serum Osteocalcin and Abdominal Aortic Calcification in 
Older Women  Benjamin D. Parker,1 Douglas C. Bauer,2 Kristine E. Ensrud,3 
Joachim H. Ix.1  1University of California and the VA San Diego Healthcare 
System, San Diego, CA; 2University of California, San Francisco, CA; 
3University of Minnesota and the VA Medical Center, Minneapolis, MN.


Purpose. In rodent models of vascular calcification, serum osteocalcin (OC) levels are 
strongly correlated with vascular calcification. Whether serum OC levels are associated 
with vascular calcification in humans is unknown.


Methods. Among 363 older (>=65 years) women who participated in The Study of 
Osteoporotic Fractures, OC (by ELISA) and abdominal aortic calcification (AAC) were 
measured. Lateral abdominal plain radiographs were used to quantitate AAC on a 0-24 
point scale. Multivariate logistic regression evaluated the cross-sectional association of OC 
with AAC prevalence (AAC > 0 vs. none), and linear regression evaluated the association 
of OC with AAC severity (among 188 women with AAC > 0).


Results. AAC was present in 188 subjects (52%). We observed no association of OC 
with either the prevalence or severity of AAC in either unadjusted or adjusted analyses 
(Table).


Association of Osteocalcin with Abdominal Aortic Calcification


Odds for AAC per standard deviation (11 ng/ml) increase in OC
Odds Ratio (95% CI) P


Age Adjusted 0.99 (0.80 to 1.23) 0.96
Multivariate model 1* 1.06 (0.82 to 1.36) 0.67
Multivariate model 2** 1.17 (0.84 to 1.63) 0.35


Percent severity change in AAC per SD (11 ng/mL) increase in OC (limited to N=188 with 
AAC>0)


Percent change (95% CI) P
Age Adjusted -6% (-16% to 5%) 0.29
Multivariate model 1* -7% (-17% to 5%) 0.25
Multivariate model 2** -6% (-15% to 19%) 0.98


*Adjusted for age, BMI, blood pressure, diabetes, hypertension, smoking history, glomerular filtration rate, 
C-reactive protein, and estrogen use; **Adjusted for multivariate model 1 + intact parathyroid hormone 
and 25-hydroxyvitamin D; hip and spine BMD


Conclusions. Among community-living older women, serum OC is not associated 
with AAC. These data do not support the use of serum OC levels as an indicator of AAC 
prevalence or severity.
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The Dinucleotide Uridine Adenosine Tetraphosphat (UP4A) Enhances In 
Vitro Calcification in Rat Vascular Smooth Muscle Cells  Mirjam Schuchardt, 
Nicole Prüfer, Jasmin Prüfer, Annette Wiedon, Hao Huang, Markus Tölle, 
Markus van der Giet.  Med. Klinik mit SP Nephrologie, Charite – Campus 
Benjamin Franklin, Berlin, Germany.


Objective: Vascular calcification is a major complication in dialysis patients. Vascular 
calcification has long been considered to be a passive process; however recent evidence 
indicates actively inducing changes in vascular smooth muscle cell behavior toward an 
osteoblast-like phenotype, whereas the clear pathomechanism is not clear. In the present 
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study we explored Up4A, which accumulates in serum from dialysis patients, on the 
induction of calcification.


Methods: In vitro calcification at rat vascular smooth muscle cells (VSMC) were 
induced with calcification medium in the presence and absence of UP4A. Calcium 
deposition was monitored by Alizarin staining and quantified by O-cresolphthalein 
complexone method. Alkaline phosphatase (ALP) activity was measured α-actin was 
stained immunofluorescently.


Results: UP4A [10 µmol/l] led to a significantly increased calcium deposition monitored 
by Alizarin staining and quantified by O-cresolphthalein complexone method (control: 7.7 
± 1.2 mg/dl; calcification medium: 32.1 ± 6.2 mg/dl vs. calcification medium containing 
UP4A: 63.6 ± 13.2 mg/dl; p<0.05, n=11). The specific marker for smooth muscle cells, 
α-actin, decreases during calcification and is significantly down-regulated in the UP4A 
stimulated cells compared with calcification medium, indicating the phenotype switch of 
the cells. Furthermore, ALP activity increases time-dependently in cells stimulated with 
calcification medium and is significantly higher in the presence of UP4A (after 14 days 
[IU/g] – control: 3.3 ± 0.7; calcification medium: 10.8 ± 1.2 vs. calcification medium 
containing UP4A: 19.5 ± 2.8; p<0.005; n=11).


Conclusions: UP4A might be a potent inductor of arterial calcification by transformation 
of smooth muscle cells in osteoblast-like cells. UP4A lead to elevated calcium deposition, 
decreased specific smooth muscle cell marker like α-actin and marker for osteoblast-like 
cells. Therefore, UP4A, which is up-regulated in dialysis patients, could be having potential 
implication in arteriosclerosis under dialysis condition.
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Farnesyl Transferase Inhibitors Prevent Vascular Calcification  S. Sinha,1 
K. W. Siddals,1 J. Hegarty,1 J. M. Gibson,1 I. Lopez,2 M. Rodriguez,2 P. A. 
Kalra,1 A. E. Canfield.3  1Vascular Research Group, Salford Royal Hospital, 
United Kingdom; 2Universidad de Cordoba, Spain; 3WTCCMR, University of 
Manchester, United Kingdom.


Vascular calcification (VC) is an active, cell-regulated process in which vascular smooth 
muscle cells (VSMC) differentiate into osteoblast-like cells and deposit a mineralised 
matrix.


Bisphosphonates (BP) inhibit VC in vivo. There are 2 types of BP with different 
mechanism of action in bone and cancer cells. First generation BP (etidronate, etid) form 
toxic metabolites of ATP resulting in cell apoptosis. Nitrogenous BP (zoledronate, zol) 
inhibit protein prenylation by depleting cells of farnesyl pyrophosphate (FPP). Previous 
studies have suggested that zol, but not etid, inhibits VC by interfering with FPP action. We 
have also shown that farnesyl transferase inhibitors (FTI) inhibit VC in vitro. The present 
studies aim to 1) test the hypothesis that nitrogenous BP and FTI inhibit prenylation and 
GTPase function; 2) elucidate the role of prenylation on VC in vitro and in vivo.


In vitro studies were undertaken using bovine VSMC. Zol, etid and FTI-277 inhibit 
β-glycerophosphate induced VC in vitro. Pull-down assays, cell fractionation and western 
blotting demonstrated that FTI–277 and zol, but not etid, decreased Ras GTPase activation 
and membrane localisation. All three drugs also disrupted cell cytoskeleton and focal 
adhesions. The effects of FTI in vivo were investigated in a rodent model of VC. Uremic rats 
adminstered calcitriol and a high-phosphate diet were treated with the FTI Manumycin A 
(5mg/kg) s.c or vehicle every 48 hrs. Extensive aortic calcification (> 5 mg/g) was detected in 
66.7% (4/6) of control rats in comparison to 16.7% (1/6) rats treated with Manumycin A.


These studies demonstrate that nitrogenous BP inhibit prenylation in contrast to etid, 
thereby suggesting a role for prenylation in the modulation of VC. Furthermore we have 
shown that treatment with FTI inhibits VC in vitro and in vivo. FTI have been developed as 
potential anti-cancer drugs and have undergone Phase III trials in humans with favourable 
side effect profiles. Therefore, these drugs could also potentially be promising treatments 
for patients with pathological VC.
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Vascular Calcification and Associated Circulatory Changes in an Adenine-
Induced Chronic Kidney Disease Rodent Model  Rachel M. Holden,1 Navid 
Shobeiri,2 Rachel Phalen,2 Michael A. Adams.2  1Medicine, Queen’s University, 
Kingston, ON, Canada; 2Pharmacology and Toxicology, Queen’s University, 
Kingston, ON, Canada.


Progression of vascular calcification (VC) may be one mechanistic link between 
prolonged CKD and enhanced cardiovascular disease seen in these patients. Whether the 
pathological structural changes directly relate to the development of functional aberrations 
within the circulation, such as increased pulse wave velocity (PWV) and pulse pressure 
(PP) is unknown. Using a dietary adenine model of graded CKD in rats, we assessed the 
following circulatory changes: arterial pressure by radiotelemetry, aortic PWV and vascular 
tissue calcium levels (calcium-O-cresophthalein-complexone assay). Fourteen-week 
Sprague-Dawley rats (n=27) received a diet containing adenine (0-0.75%) plus high-normal 
phosphate (1%) for up to 10 weeks. Data were grouped according to tertiles of aortic calcium 
content (3.9±2.9; 0.75±0.15; 0.64±0.10 mg/g). Kidney function (creatinine, µM) was poorest 
in the group with greatest VC (195±48 µM), compared to the moderate VC (143±61 µM) or 
mild VC (95±45 µM) groups. PWV (cm/s) was markedly elevated in animals with severe 
VC (3878±2931 cm/s) compared to those with moderate VC (748±152 cm/s) or mild VC 
(648±101 cm/s). Chronic radiotelemetry revealed an increase in PP by as much as 40 mmHg 
(from ∼40 mmHg) at 6-8 weeks of treatment. This distinctive change in the characteristics 
of the arterial pressure profile was linked to a marked drop in diastolic pressure (up to 40 
mmHg) rather than to the hypothesized increase in systolic pressure. These data indicate 
that chronic dietary adenine induces a graded severity of CKD and progressive circulatory 


changes. Furthermore, the changes in VC, PWV and arterial PP appear to be temporally 
linked, although the unexpected and novel finding of a decrease in diastolic pressure, as a 
major component of the PP elevation needs further investigation. Regardless of the specific 
mechanism, progression of VC appears to be a factor in the enhanced PWV and the PP 
profile. In this study, increasing dietary adenine in rats was confirmed as a useful approach 
to modeling CKD-associated VC and the associated circulatory consequences.
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Increased Calcium Score in Arteries of Predialysis CKD Patients  N. 
Chitalia,1 A. Kapustin,2 C. Shanahan,2 E. Chemla,1 M. Jahangiri,1 M. Sarsam,1 
J. C. Kaski,1 D. Goldsmith,3 D. Banerjee.1  1St Georges, University of London, 
United Kingdom; 2Kings College London, United Kingdom; 3Guy’s Hospital, 
United Kingdom.


Background
Diseases of the arteries cause a 3.5 fold increase in cardiovascular events in predialysis 


CKD. Calcification of large and small arteries is a prominent pathology which has been 
shown radiologically. We have demonstrated increased tissue calcium score in muscular 
arteries of children with CKD. However no study has investigated the calcium load in 
muscular arteries of predialysis adult CKD patients.


Methods
Arterial samples were collected from 6 patients without IHD during preemptive AV 


fistula creation. Six age-matched radial and internal mammary artery samples were obtained 
from controls with no CKD, undergoing coronary bypass surgery. Patients with diabetes, 
active inflammation and >75 years were excluded. Study was ethically approved.


Samples were frozen in liquid nitrogen and transferred to a -800 C freezer. Vessels 
were treated with 0.1M HCL to release protein bound calcium. Calcium load (µg/µl) in 
the vessel rings was measured by cresolphthalein complexone colorimetric assay. Protein 
concentration in the vessel wall was also measured colorimetrically. The total calcium was 
normalized for the protein concentration in the vessel.


Results
There was no difference between CKD patients and controls in gender, cholesterol, 


smoking, hypertension and calcium x phosphate product. Patients had a significantly high 
calcium score compared to controls (109±94.7 vs. 8.8±6.2 µg/µl; p=0.008), see fig 1.


Conclusion
The study have demonstrated high calcium load in muscular arteries of patients with 


predialysis CKD. Further histopathological studies are needed to determine the exact 
location and the nature of calcification in order to understand the mechanism and plan 
interventions to reduce CVD in predialysis CKD.
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Higher NT-proBNP Level in Normotensive Subjects Reflects Inappropriately 
High Activity of Renal RAAS during High Salt Intake  J. A. Krikken,1 F. W. 
Visser,1 A. T. Lely,1 P. van Paassen,2 G. Navis.1  1Medicine, University Medical 
Center Groningen, Netherlands; 2Medicine, University Hospital Maastricht, 
Netherlands.


Insufficient suppression of renal RAAS during high salt (HS) intake blunts natriuresis 
and is associated with salt sensitive hypertension. Yet, it also occurs in normotensive 
subjects. We hypothesize that activity of the natriuretic peptide axis (NPA) can compensate 
for this renal phenotype. Therefore, we studied the responses of effective renal plasma flow 
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(ERPF), blood pressure (MAP) and plasma renin activity (PRA) to HS in normotensive 
men, comparing subjects with NT-proBNP below and above the median. To assess renal 
RAAS-activity during HS the renal effects of ACE-inhibition (ACEi) and angiotensin II 
(AII, 3 ng/kg/min) infusion were assessed.


Healthy men (n=35, age: 24 (21-27) years) were studied on low salt (LS, 50mmol 
Na+/24h) followed by HS (200mmol Na+/24h) during placebo and ACEi. All four periods 
lasted a week. ERPF (131I-Hippuran), MAP and PRA were measured at the end of each 
period. NT-proBNP was normal in all subjects (median 26(15-34) on LS and 36 (28-50)
ng/L on HS, P<0.001)


During LS ERPF, MAP and PRA were similar in the groups (544±68 vs 537±94 ml/
min; 84±8 vs 86±6 mmHg and 5.9(4.3-8.5) vs 6.4(4.5-8.1) ng AI/ml/h in low and high 
NT-proBNP group, resp.). High NT-proBNP was associated with a blunted rise in ERPF 
in response to HS (5±45 vs 73±50 ml/min in low NT-proBNP group, p<0.001). MAP did 
not increase during HS in either group. During HS, ERPF increased in response to ACEi in 
the high NT-proBNP group (from 542±85 to 579±108 ml/min, p<0.05) but not in the low 
NT-proBNP group (from 618±76 to 632±66 ml/min, p= 0.3). Finally, on HS, the response 
of ERPF to AII was blunted in the high NT-proBNP group (-164±44 vs -223±47 ml/min in 
low NTproBNP group, p<0.001). During HS high NT-proBNP was associated with higher 
PRA (median: 1.8(1.2-3.2) vs 3.1(2.0-4.1) ng AI/ml/h in low NTproBNP group, p<0.05).


Thus, in normal subjects higher NT-proBNP within the normal range identifies subjects 
in whom renal RAAS activity is not well suppressed by HS. This suggests that higher 
activity of the NPA can compensate for poor RAAS-suppression to maintain normotension 
despite HS.
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Shift in ANP Modulation of the Effect of Marinobufagenin on Renal 
and Vascular Na/K-ATPase Underlies Age-Dependent Increase in Salt 
Sensitivity  Olga V. Fedorova, Alexei Y. Bagrov.  National Institute on Aging, 
NIH, Baltimore, MD.


Marinobufagenin (MBG), an endogenous Na/K-ATPase (NKA) inhibitor, promotes 
natriuresis via inhibition of renotubular NKA, but causes vasoconstriction via inhibition 
of the NKA in the vasculature. In the kidney, ANP, via cGMP/PKG-2-dependent 
phosphorylation of α-1 NKA, sensitizes NKA to MBG and potentiates natriuretic action 
of MBG. In the vasculature, in contrast, ANP, via PKG-1 dependent mechanism, reduces 
NKA phosphorylation and may offset the excessive vasoconstriction induced by MBG. 
Since aging is associated with a down-regulation of cGMP/PKG signaling, we hypothesized 
that in aged rats, ANP would fail to potentiate renal effects of MBG and to oppose vascular 
effects of MBG. In young (3 months old) and aged (24 months old) Sprague-Dawley rats, 
we compared systolic blood pressure (BP), natriuresis, NKA activity in renal medulla and 
in vascular sarcolemma, and levels of MBG and α-ANP following acute NaCl loading 
(20%, 2.5 ml/kg, intraperitoneally), and the in vitro interactions of MBG and α-ANP on 
the NKA. Compared to young rats, NaCl-loaded aged rats exhibited greater renal MBG 
response (5.96±0.89 vs. 3.02±0.47 pmoles/hr, P<0.01), greater BP elevation (31 vs. 14 mm 
Hg, P<0.01) and greater inhibition of NKA in aortae (32% vs. 2%; P<0.01), less natriuresis 
(2.0±0.1 vs. 2.9±0.1 mmol/kg/hr; P<0.01) and less inhibition of NKA in renal medulla (25% 
vs. 42 %; P<0.05) in the presence of comparable changes in α-ANP and cGMP levels. 
Levels of PKG-1 in aorta and PKG-2 in the kidney in aged rats were markedly reduced, 
while renal levels of phosphodiesterase-V were increased. In aged rats, α-ANP did not 
affect level of α-1 NKA phosphorylation in the aortic sarcolemma and renal medulla. In 
aged animals, low concentrations of α-ANP did not potentiate MBG-induced inhibition 
of NKA from renal medulla and did not reduce effect of MBG on the NKA from aortic 
sarcolemma. Our results demonstrate that in aged rats, down-regulation of cGMP/PKG-
dependent signaling underlies a shift in ANP modulation of the effect of MBG on renal 
and vascular NKA, which promotes salt-sensitivity.
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Heme Oxygenase (HO) Activity Exerts a Countervailing Effect on the 
Renal Hemodynamic (RH) Actions of Low Dose Angiotensin II (AII)  Karl 
A. Nath,1 Melissa C. Hernandez,1 Anthony J. Croatt,1 Zvonimir S. Katusic,2 Luis 
A. Juncos.1  1Division of Nephrology, Mayo Clinic, Rochester, MN; 2Department 
of Anesthesiology, Mayo Clinic, Rochester, MN.


High dose AII elevates mean arterial pressure (MAP), decreases glomerular filtration 
rate (GFR) and renal blood flow (RBF), and induces HO-1. Since the effects of low dose 
AII may be more applicable to human disease, we studied the RH effect of low dose AII, 
and the role of HO activity as a determinant of these RH effects of AII. Low dose AII (50 
ng/kg/min) or saline vehicle (Sal) was administered to rats for 2 weeks by minipump. Renal 
hemodynamics were assessed under Inactin anesthesia and euvolemic conditions in Sal rats 
and AII rats; separate groups of these rats were acutely infused with a competitive inhibitor 
of HO activity, tin mesoporphyrin (SnMP, 40 µmol/kg, iv) or vehicle. In rats administered 
AII for two weeks, as compared with Sal rats, MAP and renal vascular resistances (RVR) 
were significantly increased; there were no significant differences in other RH parameters. 
In Sal rats, SnMP did not affect MAP, GFR, RBF, cortical blood flow (CBF), RVR, or 
filtration fraction (FF). However, in AII rats, SnMP significantly altered renal hemodynamics 
(Data: Mean±SEM, *P<0.05).


MAP (mmHg) RBF (mL/min) CBF (units) RVR (mmHg•min/mL)
Vehicle (n=7) 131±1 5.9±0.2 60±3 22±1
SnMP (n=6) 112±2* 4.1±0.2* 50±2* 27±2*


Thus, SnMP decreased RBF and CBF by increasing RVR; SnMP also increased FF 
(0.30±0.01 vs 0.40±0.02*). Under these conditions, AII did not induce HO-1 or increase HO 
activity; thus the effect of SnMP in AII rats reflected the inhibition of HO activity arising 
from HO-2, the latter representing the constitutive and prinicipal isoform in the kidney. 
In summary, under euvolemic conditions, inhibiting HO activity does not influence renal 
hemodynamics in Sal rats. However, under stressed conditions, as induced by low dose AII, 
HO activity enables the preservation of renal blood flow. We speculate that such vasorelaxant 
effects of HO activity may involve its products, carbon monoxide (CO) and bile pigments: 
CO is vasorelaxant, and bile pigments can scavenge superoxide anion.
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Uric Acid Lowering Agents Reduces Blood Pressure in Spontaneous 
Hypertensive Rats  Renato L. C. Nicolielo,1 Fernanda C. Mazali,1 Richard J. 
Johnson,2 Marilda Mazzali.1  1Division of Nephrology, University of Campinas- 
UNICAMP, Campinas, SP, Brazil; 2Division of Nephrology, University of 
Colorado, Denver, CO.


Hyperuricemia is associated with vascular remodeling and hypertension in experimental 
models. Use of uric acid lowering agents is associated with BP normalization. Aim: To 
determine if the use of uric acid lowering agents lowers BP in SHR rats. Methods: Male 
SHR and WKY rats, 4 weeks old, were followed for 9 weeks under normal diet. SHR group 
was divided in SHRCT (controls n=6), SHRALP (n=6, allopurinol 10 mg/kg/d in water) 
and SHRBENZ (n=6, benzbromarone 10 mg/kg/d in water). WKY rats (n=7) were used 
as controls. BP was measured at baseline and weeks 1, 2, 3, 5, 7 and 9. After 9 weeks of, 
rats were sacrificed and kidneys analyzed for vascular remodeling (PAS) and vascular area 
(α actin). Results: SHRCT developed hypertension over 9 w FUP, while WKY remained 
normotensive. Treatment with ALP or BENZ promoted BP reduction in SHR rats, with a 
better control in SHRALP (BP 9 weeks: SHRCT 214 ± 7.7, SHRALP 164 ± 3.5, SHRBENZ 
179 ± 2.3 and WKY 140 ± 5.4mmHg, p<0.05 between groups). Treatment was associated 
with a significant reduction in serum uric acid levels compared to SHRCT (SHRCT 1.6 ± 
0.6, SHRALP 0.9 ± 0.2*, SHRBENZ 1.0 ± 0.4*mg/dl, *p<0.05 vs. SHRCT). Serum uric 
acid at end of follow up in treated animals was comparable to WKYCT (p=ns). Renal 
function remained stable in all groups. Biopsy analysis showed a reduction in vascular 
remodeling in SHR treated rats compared to SHRCT [84.3± 8.5% SHRCT,66.4± 20.1% 
SHRALP*, 71.6±15.3% SHRBENZ*, p<0.05 vs. SHRCT). Pre-glomerular arterial thickness 
showed a reduction in arteriolar wall in SHR treated rats [4054±608mm2 SHRCT, 3292 ± 
457mm2SHRALP*, 3760± 723mm2 SHRBENZ, *p<0.05 vs SHRCT].Arteriolar thickness 
in SHRALP group was comparable to WKYCT (p=ns). Conclusion: In this series, use 
of uric acid lowering agents was associated with a reduction in BP and pre glomerular 
arteriolopathy in SHR rats. As SHR rats already had higher uric acid than WKY controls at 
4 weeks of life, despite normal BP, an earlier intervention might prevent the development 
of hypertension and vascular remodeling in this group of animals.
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Vitamin D Status and the Renin Angiotensin System in Healthy Humans  
Sofia B. Ahmed,1,2 Daniel A. Muruve,1,2 Jennifer M. MacRae,1,2 Darlene Y. 
Sola,1 Brenda R. Hemmelgarn.1,2  1Medicine, University of Calgary, Calgary, 
AB, Canada; 2Alberta Kidney Disease Network, AB, Canada.


Decreased 25OH Vitamin D levels are associated with increased renal and 
cardiovascular risk, though the mechanism remains obscure. Animal studies suggest a link 
between Vitamin D and renin angiotensin system (RAS) activity, though the relationship 
between Vitamin D status and the RAS in humans is unclear. We hypothesized that 25OH 
Vitamin D levels would be negatively associated with systemic RAS activity.


Eleven healthy humans (6 women, 5 men) were studied in high salt balance, a state of 
maximal RAS suppression. Circulating components of the RAS were obtained at baseline 
and in response to a graded angiotensin II (AngII) infusion (3ng/kg/min x 30 min and 6ng/
kg/min x 30 min). Spearman correlations were used to evaluate the association between 
25OH Vitamin D status and 1) baseline RAS activity and arterial pressure and 2) the RAS 
and arterial pressure response to AngII challenge.


25OH Vitamin D levels and baseline PRA levels were highly positively correlated 
(R=0.73, p=0.01) and a trend was observed between 25OH Vitamin D status and baseline 
angiotensin II (R=0.4, p=0.2) and aldosterone (R=0.27, p=0.4) levels. As anticipated, all 
subjects demonstrated a decrease in PRA in response to AngII challenge (p=0.008 at both 
3ng/kg/min and 6ng/kg/min). 25OH Vitamin D level was associated with a greater change 
in PRA in response to 3ng/kg/min AngII challenge (R=-0.86, p=0.004) an effect that did 
not persist at the higher AngII dose (p=0.7). Using linear regression analysis to control 
for the effect of gender, 25OH Vitamin D status remained a predictor of the PRA response 
to AngII challenge (p=0.049). No association was observed between 25OH Vitamin D 
status and the aldosterone response to AngII challenge (p=0.6). Mean arterial pressure 
was not influenced by 25OH Vitamin D level at baseline (p=0.9) or in response to AngII 
challenge (p=0.6).


Contrary to our hypothesis, 25OH Vitamin D levels were positively associated with 
baseline PRA levels and a greater PRA sensitivity to the effects of AngII challenge in 
healthy humans. Further studies are needed to clarify this mechanism.
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Targetting Cellular Hypoxia Alleviates Renal Neurogenic Hypertension  
Arno Kuijper, Niels Gadellaa, Maarten P. Koeners, Peter J. Blankestijn, Jaap 
A. Joles.  Nephrology and Hypertension, University Medical Center Utrecht, 
Utrecht, Netherlands.


Renal neurogenic hypertension contributes to cardiovascular morbidity and mortality 
in chronic kidney disease. Kidney hypoxia drives renal sympathetic activity. Hypoxia 
inducible factors (HIFs) coordinate an adaptive response to hypoxia. Cobalt reduces 
degradation of HIFs. We hypothesized that acute renal neurogenic hypertension can be 
countered by pretreatment with cobalt.


We used an established rat model of acute renal neurogenic hypertension in which 
a single intrarenal injection of 50 µl phenol (10%) elicits abrupt hypertension. Blood 
pressure, GFR (inulin) and renal hemodynamics (measured by Transsonic flow probe on 
the contralateral kidney) were studied before and after intrarenal injection of phenol or 
normal saline after cobalt chloride (2 mM, 10 days) in drinking water (n=11) vs. controls 
(n=12).


Baseline mean arterial pressure (MAP), renal vascular resistance (RVR), GFR, diuresis 
and fractional sodium excretion (FeNa) were comparable. Mild polycythemia (54.3±0.6 
vs. 49.6±0.4%, p<0.001) and bradycardia (335±7 vs. 364±11 bpm, p<0.05) were observed 
in the cobalt group reflecting stabilization of HIFs by cobalt. Cobalt increased HIF-1α and 
HIF-2α immunostaining. Phenol injection consistently induced immediate increases in MAP 
and RVR. Cobalt pretreatment ameliorated the phenol-induced increase in MAP (14±2 vs. 
22±3 mmHg, p<0.05) and RVR (% increase: 24±11 vs. 58±12, p<0.02). Diuresis increased 
(27±3 vs. 18±3 µl/min, p<0.05) and FeNa per mmHg tended to be higher (0.008±0.002 vs. 
0.004±0.002, p=0.08) after phenol in the cobalt group. Cobalt pretreatment did not have 
any effect on the response to intrarenal saline injection.


HIF stabilization reduces renal neurogenic hypertension by blunting the increase in 
vascular resistance and maintaining diuresis. After phenol, the relative change in RVR 
was greater than that of MAP suggesting that the kidney is particularly sensitive to central 
sympathetic outflow. We propose that targeting renal hypoxic cellular stress reduces 
sympathetic nervous activity.


Disclosure of Financial Relationships: nothing to disclose
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Agonistic Autoantibodies Targeting ETA- and AT1 Receptors Act 
Synergistically in Systemic Sclerosis Patients  Rusan A. Catar,1 Tobias 
Kretzschmar,1 Melanie Naether,1 Aurelie Philippe,1 Philine Wagner,1 Friedrich 
C. Luft,2 Gabriela Riemekasten,3 Duska Dragun.1  1Nephrology and Intensive 
Care Medicine, Charité, Berlin, Germany; 2Experimental and Clinical Research 
Center, Charité, Berlin, Germany; 3Rheumatology and Clinical Immunology, 
Charité, Berlin, Germany.


“Renal crisis”, is a major cause of death in systemic sclerosis (SSc) patients. We 
hypothesized that activating antibodies directed against angiotensin type 1 receptor 
(AT1R-Abs) and endothelin type A receptor (ETAR-Abs) may induce and amplify vascular 
dysfunction mediated by natural ligands Endothelin-1 (ET-1) and Angiotensin II (Ang 
II). The renal interlobar artery receptor densities were determined using qRT-PCR. 
Contractility was studied in microdissected rat renal interlobar artery ring segments. 
ERK1/2 phosphorylation was studied in primary rat vascular smooth muscle cells (VSMC) 
by western blot.


We detected constitutive expression of AT1R, AT2R, ETAR, and ETBR mRNA in renal 
interlobar arteries, although the ETAR mRNA showed a four-fold higher expression, 
compared to the other three receptors. Compared to control-IgG, SSc-IgG positive for both 
AT1R-Abs and ETAR-Abs induced concentration-dependent contraction (4.5-6% increase 
of KCl contraction) in renal arteries that was blocked by respective receptor blockers. 
Arteries treated with SSc-IgG showed significantly increased contractile responses to 
both Ang II (11.8 ± 4.3%, P < 0.05) and ET-1 (184 ± 14%, P < 0.05), compared to vessels 
treated with control-IgG that could be blocked by respective receptor blockers. Moreover, 
ETAR inhibition ameliorated additive effects of Ang II and AT1R inhibition attenuated ET-1 
mediated effects. The findings imply an importance of functional autoantibody-mediated 
crosstalk and synergy between renin-angiotensin and endothelin systems in SSc-related renal 
crisis pathophysiology. VSMCs incubated with SSc-IgG showed an increase in ERK1/2 
phosphorylation, which was inhibited by selective receptor blockers. Our data indicate that 
synergies and amplification of AT1R and ETAR actions warrant close attention in SSc patients 
who could possibly benefit from a multimodal receptor inhibition approach.


Disclosure of Financial Relationships: nothing to disclose
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Chronic Endothelin-A Receptor Antagonism Reduces Proteinuria in 
Chronic Kidney Disease through Effects on Renal Haemodynamics  Neeraj 
Dhaun, Iain M. MacIntyre, Debbie Kerr, Vanessa Melville, Neil R. Johnston, 
Jane Goddard, David J. Webb.  Queen’s Medical Research Institute, Edinburgh, 
United Kingdom.


Introduction
In a randomised double-blind, 3-way crossover study, 27 subjects with non-diabetic 


proteinuric chronic kidney disease (CKD) received 6 weeks treatment with placebo, 
sitaxsentan 100mg, a selective endothelin-A (ETA) receptor antagonist, and nifedipine 30mg. 
All subjects were optimally treated with renin-angiotensin system blockade. Compared to 
placebo, sitaxsentan significantly reduced proteinuria and blood pressure (BP). Nifedipine 


matched the BP reduction with sitaxsentan. Despite this, sitaxsentan reduced proteinuria 
to a much greater extent than nifedipine. To investigate potential mechanisms, we studied 
renal haemodynamics.


Methods
In a substudy in 13 of the 27 subjects PAH and inulin clearances gave measures of 


renal blood flow (RBF) and glomerular filtration rate (GFR) pre-dosing on day 0, and after 
6 weeks of placebo, sitaxsentan, and nifedipine.


Results
RBF did not change from day 0 to week 6 with either placebo or nifedipine, whereas 


RBF tended to increase with sitaxsentan (511 ± 63 vs 543 ± 73ml/min). Whilst GFR was 
similar at day 0 and week 6 with placebo (56 ± 7 vs 54 ± 8ml/min), and nifedipine (59 
± 8 vs 58 ± 9ml/min), sitaxsentan produced a substantial fall in GFR by week 6 (57 ± 8 
vs 48 ± 8ml/min, p = 0.02). Serum creatinine did not rise. Filtration fraction (FF = GFR/
RBF) remained unchanged between day 0 and week 6 with both placebo and nifedipine. 
However, FF was lower with sitaxsentan (21 ± 4 vs 16 ± 2%, p < 0.001). These changes in 
renal haemodynamics had returned to baseline before starting the next phase of the study 
(minimum 2 weeks).


Conclusion
The likely mechanism for proteinuria reduction in CKD after 6 weeks of sitaxsentan is 


haemodynamic. The reduction in GFR, but not RBF, with an associated fall in FF, suggests 
a reduction in efferent arteriolar tone, analogous to the effects seen with ACE inhibitors. 
Longer term, these effects should afford renoprotection.


Disclosure of Financial Relationships: grant/research support: Pfizer.
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Acute Effects of Rock Inhibition on Blood Pressure and Renal 
Hemodynamics in Diabetes  Radko Komers,1 Terry T. Oyama,1 Douglas R. 
Beard,2 Sharon Anderson.1,2  1Division of Nephrology, Oregon Health & Science 
University, Portland, OR; 2Portland VA Medical Center, Portland, OR.


RhoA and its down-stream effectors Rho associated kinases (ROCK) mediate signals 
triggered by the diabetic milieu, including those implicated in the pathophysiology of 
diabetic nephropathy. In addition to other cellular functions, RhoA/ROCK are involved in 
the control of vascular tone. To explore whether RhoA/ROCK play a role in the regulation 
of blood pressure and renal hemodynamics in diabetes, acute effects of ROCK inhibitors 
(ROCKi) Y27632 (0.1 and 0.5 mg/bwt i.v.) and fasudil (0.3 and 1.5 mg/bwt) were examined 
in hyperfiltering streptozotocin-diabetic rats (D), and compared to non-diabetic controls 
(C) and their vehicle-treated counterparts. To elucidate whether RhoA/ROCK operate as 
part of angiotensin II (AngII) or protein kinase C beta (PKCb) signaling, we also studied 
the effects of ROCKi in D pretreated with the AngII blocker (ARB) losartan (LO) or the 
PKCb inhibitor ruboxistaurin (RBX). Mean arterial pressure (MAP), renal plasma flow 
(RPF, PAH clearance), glomerular filtration rate (GFR, inulin clearance), and filtration 
fraction (FF, GFR/RPF) were measured in anesthetized surgically instrumented rats. In 
contrast to similar decreases in MAP in D and C, renal vasodilation and a decrease in 
FF in response to ROCKi were observed only in D rats (p<0.01), while GFR did not 
change in either group. No changes were observed in C and D rats treated with a vehicle. 
Despite lower MAP and higher RPF at baseline, the responses to ROCKi in D were not 
influenced by prior treatment with LO, resulting in further increases in RPF, and decreases 
in FF. Unlike LO, prior treatment with RBX modulated renal responses in D, leading to 
ROCKi-induced increases in GFR and FF. The effects of ROCKi were associated with 
reduced phosphorylation of myosin light chain (MLC) in D kidneys, but not with changes 
in total MLC or ROCK expression. These results indicate greater dependence of renal 
hemodynamics on RhoA/ROCK in D. In this process, RhoA/ROCK operate downstream 
or interact with PKCb, but not AngII. A combination with ARB, but not with RBX, may 
enhance the nephroprotective actions of ROCKi.


Disclosure of Financial Relationships: nothing to disclose
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Metformin Prevents the Endothelial Dysfunctions and Cardiomyopathy 
in Akita Mice, a Model of Type 1 Diabetes  Pedro Lozano,1 Alexander Lau,2 
Bonnie Eby,2 Meghan Pantalia,2 Becky Pennington,1 Ming-Hui Zou,2 Kai Lau.1,2  
1Medicine, VA Hospital & Medical Center, Oklahoma City, OK; 2University of 
Oklahoma Health Sciences Center.


Oxidative stress and reactive oxygen species have been postulated to play key roles 
in diabetic complications. We recently showed the protective effects of metformin in 
endothelial & vascular functions in diabetes & hyperglycemia. Here we tested the in-vivo 
cardiovascular effects of metformin in Akita mice, an insulin deficiency model due to 
mutation of a single copy of the insulin 2 gene. We measured arterial blood pressure (BP) by a 
computerized automated system of Visitech & evaluated by echocardiogram left ventricular 
(LV) function at 5 & 8 mon of age in Akita males & non-diabetic controls. Both strains were 
randomzied to metformin or no treatment, starting at 7 weeks old. At 5 mon, Akita mice 
showed significant elevation in systolic (S) BP (119 vs. 111 torr), which further progressed 
by 8 mon (127 vs. 109 torr). Diastolic (D) BP & mean arterial BP (MABP) in Akita mice 
were similar to controls at 5 mon, but increased by 8 mon to 85 vs. 74 torr (DBP) & to 99 
vs. 86 torr (MABP). Metformin completely normalized SBP in Akita mice at 5 mon (112 
torr) & 8 mon (113 torr), and effectively controlled DBP (68 torr) & MABP (83 torr) at 8 
mon. On echocardiograms, 5-mon-old Akita mice had significant reductions in LV end-
diastolic (ED) volume (21 vs. 36 mm3), stroke volume (16 vs. 29 mm3), and cardiac output 
(8 vs. 14 ml/min). Metformin preserved the LVED volume (35 mm3), stroke volume (27 
mm3), and cardiac output (13 ml/min). Total peripheral vascular resistance was markedly 
elevated in Akita mice (14.6 vs. 7.8 torr.min /ml), but kept normal by metformin (7.7 torr.
min/ml). Hyperglycemia & hematocrit were unaltered by metformin in Akita mice. These 
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data demonstrated the cardiovascular complications of diabetes, manifested as increased 
vascular resistance, systemic arterial hypertension, and low-output cardiomyopathy. 
Our results also documented the in-vivo cardiovasculo-protective effects of metformin, 
presumably mediated by its known suppression of oxidative stress & known stimulation 
of AMP-dependent protein kinase in the endothelium.


Disclosure of Financial Relationships: nothing to disclose
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Effects of the PPAR-γ Agonist Pioglitazone on Renal and Hormonal 
Responses to Salt in Hypertensive and Diabetic Subjects  Antoinette Pechere-
Bertschi,2 Burnier Michel,1 Juerg Nussberger,1 Marc Maillard,1 Anne Zanchi.1  
1Nephrology, CHUV, Lausanne, Vaud, Switzerland; 2Endocrinology, University 
Hospital, Geneva, GE, Switzerland.


Glitazones are powerful insulin sensitizers used in the treatment of type 2 diabetes. 
Their use is however associated with fluid retention and an increased risk of congestive 
heart failure. We previously demonstrated in healthy volunteers increased proximal sodium 
reabsorption. The goal of this double-blind, randomised, placebo-controlled, four-way, 
cross-over study, was to examine the effects of a 6-wk administration of pioglitazone (45mg 
daily) or placebo, on renal, systemic and hormonal responses to changes in sodium intake 
in 18 type 2 diabetic and hypertensive subjects. Methods: During weeks 5 and 6 of each 
treatment phase (placebo or pioglitazone), subjects received a low sodium (LS) and a high 
sodium (HS) diet for one week. On day seven of each dietary period, 24 hour ambulatory 
blood pressure was recorded, diurnal and nocturnal urine were collected separately to 
measure sodium, potassium, and endogenous lithium excretions, and complete renal 
hemodynamics with inulin and PAH clearances, and neurohormonal profile were obtained. 
Results: Pioglitazone treatment was associated with a rapid increase in body weight, an 
increase in diurnal proximal sodium reabsorption, without a change in renal hemodynamics, 
or in the modulation of the renin-angiotensin aldosterone system to changes in salt intake. 
Compensatory mechanisms were observed, as an increase in natriuretic BNP levels.
Renal responses during different treatment phases


Placebo Placebo Pioglitazone Pioglitazone
LS HS LS HS ANOVA


UNa V(mmol/24h) 59±16* 166±21 65±17*♥ 163±20 <0.001
Na Cl(ml/min) 0.41±0.10* 1.05 ±0.10 0.35±0.07*♥ 1.18±0.13 <0.001
Li Cl (ml/min) 16.1±2.4 38.1±12§ 13.7±2.1* 13.5±2.6* 0.03
GFR (ml/min) 68.0±4.4 68.8±5.0 62.4±5.0 71.7±6.7 NS
ERPF (ml/min) 397±34 381±35 354±41 316±36 NS


Conclusion: In spite of sodium retention, pioglitazone dissociated the blood pressure 
response to salt, and abolished salt-sensitivity in salt sensitive subjects.
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Octreotide Suppresses Growth and Hyperfunction of the Proximal Tubule 
in Early Diabetes While Paradoxically Activating Ornithine Decarboxylase  
Mary Ann K. Arndt, Prabhleen Singh, Joseph Satriano, Scott C. Thomson.  
Medicine, University of California and VASDHS, San Diego, CA.


Background: Diabetic hyperfiltration depends on a prior increase in proximal 
reabsorption, which may be a byproduct of tubular growth. Inhibiting ornithine 
decarboxylase (ODC) in the first week of streptozotocin diabetes (STZ) suppresses 
hyperfiltration, hyperreabsorption, and kidney growth by half [JCI 107:217-24]. 
Somatostatin agonist, octreotide, also suppresses kidney growth in early diabetes, but 
effects of octreotide on function of the glomerulus and proximal tubule are unknown, as 
is its relationship to ODC.


Methods: Experiments were done in STZ rats ± daily octreotide from the onset 
of diabetes. ODC activity was measured by liberation of 14CO2 from 14C-ornithine in 
kidney cortex on day 3 (n=8). Micro puncture was performed on day 8 (n=10). SNGFR 
and proximal reabsorption (Jprox) were measured while perfusing Henle’s loop in order 
to manipulate SNGFR via tubuloglomerular feedback (TGF). Jprox was expressed as a 
function of SNGFR and primary effects of octreotide on Jprox tested by ANCOVA with 
SNGFR as covariate.


Results:
SNGFR 
(no TGF)


SNGFR 
(max TGF)


Jprox 
(no TGF)


Jprox 
(max TGF)


Jprox 
(ANCOVA)


ODC 
activity


Kidney 
weight


nl/min nl/min nl/min nl/min nl/min cpm/µg grams
STZ 44.4±2.6 32.6±3.4 17.6±1.1 14.6±1.1 14.9±0.6 1524±357 2.39±0.03
STZ+octreotide 32.0±3.4* 21.2±3.9* 12.7±1.1* 9.9±1.6* 12.8±0.7* 2887±265* 2.13±0.03


*P<0.05
Conclusions: Octreotide mimics the effects of ODC-inhibitor on kidney growth, and 


hyperfunction of glomerulus and proximal tubule, but increases ODC activity. ODC and 
“growth factors” affect the kidney in parallel. Inhibiting growth with octreotide likely 
reduces negative feedback on ODC.
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Higher Waist Circumference and Body Mass Index Are Associated with 
Higher GFR in Non-Overweight Healthy Young Men  A. J. Kwakernaak, J. 
A. Krikken, G. J. Navis.  Nephrology, University Medical Center Groningen, 
Netherlands.


Obesity and overweight are associated with increased renal risk, with a possible 
pathogenetic role for glomerular hyperfiltration. Recent data showed that even subtly 
elevated BMI at young adult age - i.e values above 22.5 - predicts an increased risk for long 
term renal damage. Central body fat distribution may be a better predictor for renal damage. 
Interestingly, even in non-overweight subjects central body fat is associated with future 
renal risk. Whether unfavourable body dimensions at young adult age are already associated 
with an altered renal phenotype would be of interest for preventive strategies, but is so far 
unknown. We therefore investigated the associations between BMI, waist circumference 
and renal hemodynamics in young healthy men selected for BMI ≤25 kg/m2.


Renal hemodynamics ((GFR; Iothalamate), (ERPF; Hippuran), and FF (GFR/
ERPF×100)), BMI, waist circumference, fasting glucose and insulin levels were measured 
in 64 healthy men (mean age 23 years, BMI 22.3±1.3 kg/m2, waist 80±5 cm). GFR and 
ERPF were expressed as ml/min/height. HOMA-IR (homeostasis model assessment-insulin 
resistance) was calculated by multiplying glucose and insulin levels divided by 22.5.


Mean GFRh was 71±8.5 ml/min, ERPFh 315±51 ml/min and FF 0.23±0.03. Mean 
fasting insulin, glucose and HOMA-IR were 8.6±3.2 mE/l, 4.5±0.5 mmol/l, and 1.74±0.74 
respectively, that is, all well within the normal range. Higher BMI and waist circumference 
were correlated with higher GFRh, (R2=0.151; P=0.001 and R2=0.121; P=0.005, 
respectively), but not with ERPFh or FF. HOMA-IR was not correlated with GFRh.


Thus, in young healthy men, with values for BMI and body fat distribution considered 
to be in the normal range, higher BMI and waist circumference are already associated with 
higher GFR. This could not be attributed to insulin resistance. This suggests that long 
term presence of a hyperfiltration pattern could be involved in renal damage that becomes 
apparent in later life, and that early intervention measures should also target the kidney.
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Changes in the Podocyte Markers Expression Induced by Glomerular 
Hyperfiltration in Rats with 5/6 Nephrectomy  Takatsugu Iwashita, Hajime 
Hasegawa, Kaori Takayanagi, Juko Asakura, Taisuke Shimizu, Yosuke Tayama, 
Mizuki Motojima, Tadaaki Maeda, Koichi Kanozawa, Tetsuya Mitarai.  
Nephrology and Hypertension, Saitama Medical Center, Saitama Medical 
University, Kamoda-Tsujido-Machi, Saitama, Japan.


Glomerular hyperfiltration (GHF) is a major factor leading to podocyte injury and 
subsequent glomerular sclerosis. Recent works reveal that TRPC6 may function as a 
mechanosensor of podocyte stretch. The aim of this work is to study the changes in the 
expression of podocyte markers including TRPC6 caused by pressure load without metabolic 
or immune abnormalities.


Male SD rats (7 weeks old) were applied to 5/6 nephrectomy (Nx group) or sham 
operation (C group) and sacrificed after 6 weeks. GHF-induced glomerular hypertrophy, 
podocyte injury and podocyte number were studied by histological analysis. Gene expression 
of nephrin, podocin, CD2AP, alpha-actinin 4 (ACTN4) and TRPC6 were studied by RT-
PCR by use of isolated glomerulus by mesh method. Some rats were daily administered 
Candesartan (10 mg/kg, po, CDS) for the study of TRPC.


Nx showed an increase in the glomerular volume, urine protein excretion and desmin 
expression score (2.17±0.10 in C, 2.51±0.09 in Nx). WT-1 positive cells in each glomeruli 
were significantly decreased in Nx (15.8±0.6 in C, 12.2±0.8 in Nx), indicating the decrease 
in the number of podocyte. Nx showed a decrease in gene expression of podocyte markers 
(nephrin: 101.5±8.6 in C, 60.0±5.4% in Nx, podocin: 104.6±15.5 in C, 67.8±4.5% in Nx, 
CD2AP: 100.8±4.8 in C, 89.0±3.4% in Nx, ACTN4: 100.5±4.7 in C, 80.4±2.2% in Nx). 
Expression of TRPC6 was significantly increased in Nx but not in CDS-administered 
animals (107.8±23.4 in C, 247.3±52.2 in Nx, 82.8±25.2% in CDS). Immunohistochemistry 
agreed with the difference in the gene expression.


In the present study, pressure load by 5/6 Nx caused GHF and subsequent podocyte 
injury. It is recently demonstrated that gain-of-function of TRPC6 mutation causes familial 
FSGS and over-expression of TRPC6 may cause morphological changes in podocytes. 
Present results may show that GHF is the major factor of podocyte injury through the 
up-regulation of TRPC6 expression which is angiotensine sensitive.
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Comparative Proteomic Analysis of Rat Aorta in a Subtotal Nephrectomy 
Model  Yao-Ping Lin,1,2 Chao-Hsiung Lin,3 Yee-Yung Ng,1,2 Wu-Chang.1  
1Institute of Clinical Medicine, School of Medicine, National Yang-Ming 
University, Taipei, Taiwan; 2Department of Medicine, Taipei Veterans General 
Hospit, Taipei, Taiwan; 3Department of Life Sciences and Institute of Genome 
Sciences, National Yang-Ming University, Taipei, Taiwan.


Vascular damage is the main cause of cardiovascular morbidity and mortality in 
patients with chronic renal failure, whereas the molecular pathogenesis remains largely 
obscure. By harnessing proteomic technique in studying the typical chronic renal failure 
model of subtotal nephrectomy (SNX) rats. After 8 weeks of surgery, the SNX rats exhibit 
significantly higher blood pressure, cardiac hypertrophy and arterial stiffness (indexed 
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by pulse wave velocity) than the sham-operated (SO) rats. 2-DE of rat aorta followed by 
mass spectrometry identified 97 differentially expressed proteins associated with subtotal 
nephrectomy. Among these, 36 proteins were up-regulated and 61 proteins were down-
regulated. Western blot analyses validate the decreased HSP27 and increased 14-3-3e in 
SNX rats. Functional classification of these identified proteins using KOGnitor reveal that 
the two major categories possibly involved in aortic dysfunction are “Posttranslational 
modification, protein turnover, chaperones” (23%) and “Cytoskeleton” (21%). Ingenuity 
Pathway Analysis of these altered proteins in SNX aorta highlights several biological 
networks, of which the “cellular assembly and organization”, “skeletal and muscular system 
development and function”, and “cardiovascular system development and function” are the 
most relevant pathways. The importance of the extracted marker of MFG-E8 was further 
confirmed in 50 patients with different stages of renal dysfunction. Serum MFG-E8 level is 
significantly related to aortic stiffness (as indexed by aortic pulse wave velocity, p=0.009) 
and renal function (as indexed by glomerular filtration rate, p=0.001). Together, our results 
provide a repertoire of potential biomarkers related to the aortic dysfunction in chronic 
renal failure and might pave the way for further targeted interventions.
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Endothelial Nitric Oxide Synthase (eNOS) Ability To Produce Nitric 
Oxide (NO) or Superoxide Anion (O2


-) Is Differentially Regulated by Heat 
Shock Protein 90 α and β (Hsp90α and Hsp90β)  Jonatan Barrera-Chimal, 
Cesar Cortes, Norma A. Bobadilla.  Molecular Physiology Unit, Instituto de 
Investigaciones Biomédicas, UNAM and Instituto Nacional de Ciencias Médicas 
y Nutrición SZ, Mexico.


It has been shown that phosphorylation of S1177 activates eNOS. On the contrary, 
p-T497 not only reduces NO, but also increases O2


- generation. Hsp90α and Hsp90β are the 
cytosolic isoforms; however the specific role of each one on NO generation has not been 
established. This study was designed to evaluate Hsp90α and Hsp90β over-expression on 
NO/eNOS signaling in human embryonic kidney (HEK) cells.


Rat Hsp90α and Hsp90β were cloned into pcDNA3.1(+). Genes identity was 
corroborated by sequencing. In vitro transfection was carried out in three different groups 
of cells: pcHsp90α, pcHsp90β and liposomes. Hsp90α and Hsp90β over-expression 
was corroborated by Western blot. NO production (NO2/NO3), eNOS protein and its 
phosphorylation at S1177 and T495 were evaluated. O2


- generation was evaluated 
by determining H2O2 in cellular lysates and by flow citometry detection of ethidium 
bromide.


pcHsp90α transfection induced an increase in Hsp90α levels by 2-fold. In addition, a 
significant increase in NO production (0.3±0.03 vs. 0.8±0.1 mM/mg protein) was observed, 
this effect was associated with an increase in p-S1177 (0.4±0.04 vs. 0.8±0.06 OD), without 
changes in total eNOS protein and p-T495. On the contrary, pcHsp90β transfection 
reduced NO production (0.3±0.03 vs. 0.1± 0.02 mM/mg protein, p<0.05), together with 
an induction in p-T495 (0.5±0.01 vs. 0.8±0.02 OD), without changing eNOS protein and 
p-S1177. Interestingly, these cells exhibited an increase in O2


- generation. Thus we found 
that Hsp90 over-expression increases both, H2O2 (12.4±3.2 vs. 33.6±5.3 nM/mg protein, 
p<0.05) and O2


- staining cells (2.6±1.3 vs. 8.9± 2.3 %, p<0.05), effect that was not observed 
in Hsp90α transfected cells. These data show for first time that Hsp90α and Hsp90β have 
different roles in NO/eNOS pathway. Since, Hsp90α promoted eNOS activation, whereas 
Hsp90β not only reduced NO production, but also increased O2


- generation. Accordingly, 
this observation might have a potential significance in vascular pathophysiology.
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Disrupted Nitric Oxide Signaling by the Protein-Bound Uremic Retention 
Solute P-Cresol  Björn Meijers,1 Constanze Meye,2 Johannes-Peter Stasch,3 Kay 
Herbrig,2 Peter Gross,2 Yves Vanrenterghem,1 Pieter Evenepoel.1  1Nephrology, 
University Hospitals Leuven, Leuven, Belgium; 2Internal Medicine III, Technical 
University, Dresden, Germany; 3Cardiovascular Research, Bayer Schering 
HealthCare, Wuppertal, Germany.


Introduction:
Nitric oxide (NO) signaling is impaired in CKD patients, contributing to near-ubiquitous 


endothelial dysfunction. p-Cresol, a protein-bound uremic retention solute, is independently 
associated with cardiovascular disease in hemodialysis patients. The mechanisms underlying 
this association remain elusive. We hypothesized that p-cresol interferes with NO signaling, 
thereby contributing to endothelial dysfunction.


Material and Methods:
We investigated the effects of p-cresyl sulfate (PCS), the main in vivo p-cresol 


derivative, on NO and cGMP generation and on endothelial nitric oxide synthase, soluble 
guanylate cyclase (sGC) and caveolin-1 expression. The effects of PCS on sGC activity 
were studied using purified rat sGC and sGC overexpressing CHO cells. Rabbit saphenous 
arteries were used for functional studies on the effect of PCS on vascular relaxation. The 
reduced (NO-sensitive) sGC was activated by BAY 41-2272. Activity of the oxidized 
(NO-insensitive) sGC was probed using BAY 58-2667.


Results:
PCS reduced the stimulated cGMP generation by HUVEC in a time- and dose-dependent 


fashion. NOx concentrations were not changed. Moreover, PCS also reduced the exogenous 
NO-stimulated cGMP generation. As PCS did not affect sGC expression, we speculated that 
PCS changed the sGC redox state, thereby reducing sGC activity. BAY 58-2667 stimulated 
cGMP generation was increased in the presence of PCS. In a model of phenylephrine pre-


contracted rabbit saphenous arteries, presence of PCS increased vasodilator activity of 
BAY 58-2667, while reducing the effects of sodium nitroprusside.


Conclusions:
The uremic retention solute p-cresyl sulfate reduces NO signaling. Mechanistically, we 


observed a shift of the sGC redox status towards the NO-insensitive oxidized/ heme-free 
state. As altered sGC redox status can be targeted by the newly developed drug class of 
sGC activators, this pathway may prove a novel therapeutic target in patients with chronic 
kidney disease and beyond.
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Role of Nitric Oxide in Microvascular Response to Purinergic Receptor 
Blockade in Sham and Angiotensin II-Infused Rats  Martha F. Guevara,1 
Rocio Bautista,1 Edilia Tapia,1 L. Gabriel Navar.2  1Nephrology, Instituto 
Nacional de Cardiología I.Ch., Mexico, DF, Mexico; 2Physiology, Tulane 
University, New Orleans, LA.


Introduction: We previously reported that purinergic receptor’s blockade with 
pyridoxal phosphate-6-azobenzene-2, 4-disulfonic acid (PPADS) causes renal vasodilation 
in angiotensin II (AngII) infused rats, indicating that activation of P2X1 receptors contribute 
to the renal vasoconstriction in this model. Because effects of purinergic blockade may 
depend on related nitric oxide (NO) activity, further studies were performed to compare 
the responses in hypertensive and sham normotensive rats using urinary nitrate excretion 
(UN0-


2/NO-
3) as an index of intrarenal NO activity.


Methods: AngII was infused into male Wistar rats via osmotic minipumps (435ng/
kg/min) for 14 days. Micropuncture studies were performed during an acute intra-arterial 
infusion of vehicle (V) or PPADS (30mg/kg) in sham and AngII-treated rats. UN0-


2/NO-
3 


were measured as an index of intrarenal NO activity.
RESULTS


Groups n=9 MAP 
mmHg


GFR 
ml/min


AR-ER Din.
s.cm-5


Qa 
nl/min


PGC 
mmHg


SNGFR 
nl/min


UNO¯2/
UNO¯3 
nmol/min


Sham+ V 119±8 1.2±0.2 2.4±0.4-1.4±0.3 122±28 46.7±4 36.2±7 10.8±2
Sham+PPADS 129±3 0.8±0.1 5.7±1.6°-2.9±0.9° 55±15° 46.1±3∗ 14.3±5° 0.69±2°
AngII+V 162±9∗ 0.80±0.2∗ 6.8±3.1∗-2.8±1.1∗ 75±25∗ 55.8±3∗ 22.5±6∗ 0.95±4∗
AngII+PPADS 172±7° 1.3±0.3° 3.2±0.7°- 1.4±0.3° 145±38° 58.5±3 41.5±9° 13±5°
∗p<0.05 Sham vs. AngII;°p<0.001 PPADS vs. V. Data: Mean±SD


MAP=mean arterial pressure. GFR=glomerular filtration rate. AR, ER=afferent 
and efferent resistance. Qa=glomerular blood flow. GCP=glomerular capillary pressure. 
SNGFR= single nephron GFR.


Conclusions: These results show that in Sham rats having normal intrarenal NO activity, 
blockade of P2X receptors induced vasoconstriction associated with marked decreases 
in UNO2/NO3, suggesting blockade of endothelial NO production. In contrast, PPADS 
induced vasodilatation in AngII-mediated hypertensive rats and unexpectedly augmented 
NO, suggesting an initial vasodilatation which might lead to sheer stress mediated NO 
production and further vasodilatation.
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Deterioration of Glomerular Endothelial Glycocalyx Induced by Oxidative 
Stress Is Implicated in Altered Permeability of Macromolecules in Zucker 
Obese Fatty Rat  Atsunori Kuwabara, Minoru Satoh, Naruya Tomita, Tamaki 
Sasaki, Naoki Kashihara.  Division of Nephrology, Department of Internal 
Medicine, Kawasaki Medical School, Kurashiki, Japan.


<Background> Glomerular endotherial layer is coated by glycocalyx (Gcx) and 
suggested to play a role in regulation of permselectivity of maclomolecules. Loss of 
glomerular endotherial Gcx was reported to be implicated in increased permeability in 
disease model. Moreover, it has been demonstrated that expression of heparanase, degrading 
enzyme of Gcx, is induced by reactive oxygen species (ROS). We hypothesize that oxidative 
stress could deteriorate glomerular endotherial Gcx by induction of heparanase and result 
in the increase of glomerular permeability.


<Methods and Results> Male Zucker fatty rats (ZF; n= 10) and male Zucker lean 
rats (ZL; n= 10) were used in this study. By 18-wk of age, ZF but not ZL had developed 
substantial albuminuria (2.2±0.2 mg/g Crn vs. 0.2±0.1 mg/g Crn, P<0.05). Gcx in glomerular 
endotherial cells stained by wheat germ agglutinin or lanthanum nitrate were significantly 
decreased in ZF than ZL. The glomerular filtration and permeability of macromolecules 
observed using confocal laser microscope by injecting 40kD dextran were increased in 
ZF but not in ZL. Glomerular ROS production, detected by 2’,7’-dichlorofluorescein 
diacetate-derived chemiluminescence staining was significantly increased in ZF compared 
with ZL (p<0.05). NAD(P)H oxidase activity assessed by lucigenin chemiluminescence 
was also significantly higher in ZF than ZL (p<0.05). In ZF group, glomerular heparanase 
expression determined by western blot analysis and quantitative real-time PCR were 
significantly increased compared with ZL group (p<0.05). The expression of heparanase 
in cultured human glomerular endotherial cells was significantly increased by high glucose 
(450 mg/dl) condition, which increased ROS production, and ameliorated by the addition 
of irbesartan (5µM).


<Conclusion> These results indicate that increased oxidative stress induces deterioration 
of glomerular endothelial Gcx in part through increased heparanase expression, which results 
in exacerbation of glomerular permeselectivity and development of albuminuria.
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Heparan Sulphate in the Endothelial Glycocalyx Is an Important 
Determinant of Microvascular Permeability Coefficients  Leslie M. Sage,1 
David O. Bates,1 Steven J. Harper,1 Andrew H. J. Salmon.1,2  1Microvascular 
Research Laboratories, Department of Physiology and Pharmacology, University 
of Bristol, United Kingdom; 2Academic Renal Unit, Clinical Science@North 
Bristol, University of Bristol, United Kingdom.


Increased glomerular permeability is a common feature of kidney disease. Endothelial 
glycocalyx [1] comprises an anionic mesh of endothelial membrane-bound glycoproteins, 
proteoglycans, glycosaminoglycans (GAGs), and plasma components, [2] lines all blood 
vessels and [3] regulates permeability in systemic and glomerular capillaries (Haraldsson, 
Physiol Rev 2008). Heparinase-III (Hep3) cleaves the 1-4 linkages between hexosamine 
and glucuronic acid residues in GAGs (Nader, Biol Chem 1990; Singh, JASN 2007), 
thereby removing heparan sulfate (HS). Application of Hep3 to the glomerulus removes 
HS in the endothelial glycocalyx and the glomerular basement membrane, however. We 
therefore sought to examine the contribution of glycocalyx-bound HS to permeability in 
vivo by measuring permeability coefficients in vessels in which functionally-important HS 
is contained solely in the endothelial glycocalyx.


Permeability coefficients of mesenteric microvessels of MS222-anesthetized Rana 
pipiens were measured with the Landis-Michel technique. 5% bovine serum albumin 
perfusion (baseline) was followed by 15min perfusion with either 0.1U·mL-1 Hep3 or 
BSA alone (control). Hydraulic conductivity, or water permeability (Lp) was determined 
by measuring fluid flux at luminal hydrostatic pressures 25, 32.5, and 40cmH2O before 
and after Hep3 or control perfusion.


Lp (mean±s.e.m.(n)) rose following Hep3 perfusion (baseline: 3.3±1.0 (5); Hep3: 
21.2±11.7 (5) x10-7cm·s-1·cmH2O-1) but was unaltered by control perfusion (baseline: 4.0±1.1 
(5); BSA alone: 4.4±1.1 (5) x10-7cm·s-1·cmH2O-1). Perfusion with Hep3 therefore causes a 
significant 5.3±1.2 fold increase in Lp (p<0.01 vs control perfusion, Mann-Whitney).


Heparan sulfate within the endothelial glyocalyx is an important determinant of 
microvascular permeability in vivo: changes in the endothelial glycocalyx in disease may 
therefore result in altered permeability.


Supported by the British Heart Foundation.
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Comparing Kidney Perfusion Using MRI and Microsphere Methods in an 
Interventional Swine Model  Nathan S. Artz,1 Elizabeth A. Sadowski,3 Andrew 
L. Wentland,1 Shannon R. Reese,2 Sean B. Fain,1 Arjang Djamali.2  1Medical 
Physics, University of Wisconsin, Madison, WI; 2Nephrology, University of 
Wisconsin – Madison SMPH, Madison, WI; 3Radiology, University of Wisconsin 
– Madison SMPH, Madison, WI.


Arterial spin labeling (ASL) imaging is a magnetic resonance (MR) perfusion technique 
that uses water as an endogenous contrast agent. The goal of this study was to validate 
the ASL perfusion technique in kidneys undergoing pharmacologic and physiologic 
alterations in renal blood flow. We compared ASL to microsphere technology in eight female 
swine (34-38 kg). MRI scans were performed on a 1.5 T scanner. Cortical perfusion was 
determined at 4 time points (Panel A): Before and after administration of acetylcholine + 
saline (to increase perfusion) while anesthetized with propofol and twice during isoflurane 
anesthesia. One kidney was iced at the beginning of isoflurane administration to reduce 
renal perfusion. ASL perfusion maps were determined subtracting the tag from control 
(Panel B). ASL and microsphere measurements were then normalized to baseline and 
averaged across all swine (Panel C). A Pearson correlation coefficient was calculated for 
data in which the mean arterial blood pressure varied ≤ 12% between ASL and microsphere 
measurements (Panel D).


Both ASL and microsphere perfusion values increased after acteylcholine and saline 
and decreased under isoflurane and ice. The two techniques yielded a Pearson correlation 
coefficient of 0.80 (p<0.001). ASL values were consistently lower than microspheres and 


measured changes were less dramatic. In conclusion, ASL appears capable of tracking 
cortical perfusion changes and correlates with microspheres indicating the validity of this 
technology in renal perfusion imaging. Human studies are also needed to examine the role 
of ASL in evaluating renal perfusion.


Disclosure of Financial Relationships: grant/research support: GE Healthcare.


F-PO1726


Validation of Renal Perfusion with Multidetector CT Scanner and Injection 
of Low Rate of Contrast Medium  Sandrine Lemoine,1,2 Matthieu Papillard,3 
Amélie Belloi,1,2 Nicolas Rognant,1,2 Denis Fouque,1 Maurice Laville,1,2 Olivier 
Rouvière,3 Laurent Juillard.1,2  1Néphrologie, Hôpital E. Herriot, Lyon, France; 
2INSERM ERI 22, Université de Lyon, Lyon, France; 3Radiologie, Hôpital E. 
Herriot, Lyon, France.


Renal perfusion can be measured quantitatively with multidetector CT scanner (MDCT) 
after a high rate injection bolus (15 mL/s) of contrast medium. This method needs to insert 
central venous catheter and remains invasive. The aim of this study was to validate the 
measurement of renal perfusion using MDCT with intra venous contrast medium injection 
at low rate (3 mL/s) with a peripheral access.


Renal perfusion was measured simultaneously in 10 anesthetized pigs with a MDCT 
and with fluorescent microspheres (MS), the reference method for measuring regional 
perfusion. Three measurements were performed in each pigs during dopamine infusion (10 
µg/kg/min), dopamine infusion (10 µg/kg/min) and vascular expansion (1 L of 0.9% saline 
during 20 min), then with angiotensin II infusion (500 ng/kg/min). Aortic and cortical time 
density curve were modelled to measure perfusion with the gamma variate modelisation. 
Perfusion measurements with the two methods were compared by linear regression and 
Bland-Altman analysis.


Cortical MS and MDCT perfusion were correlated significantly r = 0.93, p<0.003. 
Bland-Altman plot showed a good agreement between the two methods and a low 
average difference (-0.2 ± 0.34 mL/min/g). MDCT perfusion with dopamine infusion 
(3.13 ± 0.52 mL/min/g) was not modified after volume expansion 3.41 ± 0.73 mL/min/g, 
p=0.26 but was significantly decreased under angiontensin II injection (2.02 ± 0.56 mL/
min/g, p<0.001). MS perfusion with dopamine infusion (3.58 ± 1.76 mL/min/g) was not 
modified after volume expansion (3.77 ± 0.87 mL/min/g, p=0.84) but was significantly 
decreased under angiontensin II injection (2.28 ± 0.61 mL/min/g, p<0.005). Perfusion 
measured by MDCT and MS was not different in the three pharmacological stimulations 
(p=0.3; p=0.12; p=0.51).


The MDCT scanner provides reliable measurements of single kidney perfusion with 
peripheral contrast medium injection at low rate and thus can be use in routine practice 
in human.
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Kidney Perfusion Immediately after Stent Placement Can Predict Mid-
Term Renal Function in Patient with Atherosclerotic Renal Artery Stenosis 
Which Induced Chronic Kidney Disease  Masanori Shiba,1 Masato Nakamura,2 
Nobuhiko Joki,3 Hiroki Hase,3 Joe Aikawa.1  1Cardiology, Nissan Tamagawa 
Hospital, Tokyo, Japan; 2Cardiovascular Medicine, TOHO University Ohashi 
Medical Center, Tokyo, Japan; 3Nephrology, TOHO University Ohashi Medical 
Center, Tokyo, Japan.


Background:
Atherosclerotic renal artery stenosis (ARAS) is one of cause of the chronic kidney 


disease (CKD). Renal artery stent placement may be able to preserve the renal function 
among those patients. However, there is no tool to identify the patient who will get the 
benefit from the stent placement. Renal frame count (RFC) methods using renal angiogram 
can evaluate the kidney perfusion status. We evaluated our procedural results by RFC, and 
we investigated the utility of RFC to predict the mid-term renal function.


Methods:
We investigated 47 cases of renal artery stent placement among patients with ARAS 


(angiographic ≥70%stenosis) which induced CKD (eGFR≤60ml/min/1.73m² by abbreviated 
MDRD method). We evaluated the kidney perfusion by RFC immediately after stent 
placement. We divided them into the two groups according to change of eGFR between pre-
procedure and 6months later (good: improvement or stabilization; poor: deterioration).


Results: There is no difference in patient characteristics between two groups.
results


good(n=40) poor(n=7) p value
Age(y) 72±8 67±11 0.20
Heart failure(%) 37.5 28.6 0.64
Diabetes mellitus(%) 20.0 28.6 0.62
Resistive index>0.8(%) 36.0 28.6 0.70
Proteinuria(>1g/day) 21.0 57.1 0.06
Pre eGFR 32.014± 27.1±15 0.42
Post RFC (n) 23.2±8 34.7±7 0.005
eGFR at 6months later 40.2±14 22.2±14 0.004
eGFR(ml/min/1.73m² )


During these periods, nobody depend on dialysis. Post RFC number was lower in the 
good group. By multivariate analysis, RFC is the only independent predictor for good 
response of this therapy (odds ratio:0.54,95%CI:0.31-0.95,P=0.03).
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Conclusions:
RFC numbers after stent placement could predict the mid-term renal function. Kidney 


with good perfusion after renal artery stent placement could contribute to preservation of 
renal function.
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Mechanosensitive Calcium Elevation and Depolarization in Descending 
Vasa recta  Zhong Zhang, Thomas L. Pallone.  Medicine, University of 
Maryland, Baltimore, MD.


Renal outer medullary descending vasa recta (DVR) are mechanosensitive; shear or 
wall stretch stimulates NO release and cytoplasmic Ca2+ ([Ca2+]CYT) responses. To explore 
mechanosensitivity, we fixed intact vessels to coverslips and repeatedly puffed a buffer 
stream onto the abluminal surface at 10 s intervals from a programmable pneumatic pump. 
Fluorescence imaging of fluo-4 showed spiking pericyte [Ca2+]CYT elevations (Figure 1) that 
propagated rapidly down the vessel axis. Blockade of gap junctions (18 beta-glycyrrhetinic 
acid, 100 mM) or phosphoinositide 3 kinase (LY294002, 50 µM) inhibited the [Ca2+]CYT 
waves. Vessels loaded with the membrane potential probe, DiBAC4(3) revealed an average 
increase in fluorescence of 4.6 %, corresponding to a 12 ± 5 mV depolarization. We 
conclude that abluminal shear can induce [Ca2+]CYT responses and pericyte depolarization 
that propagates rapidly along the vessel axis.
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Acute Kidney Injury Leads to Pulmonary Endothelial Cell Transcriptional, 
Cytoskeletal and Apoptotic Changes  Carolyn M. Feltes, Mihaela L. Lie, 
Christopher Cheadle, Heitham T. Hassoun, Hamid Rabb.  Departments of 
Anesthesia and Critical Care Medicine, Surgery, and Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD.


Acute kidney injury (AKI) leads to increased lung microvascular permeability, 
leukocyte infiltration and increases in cytokines and chemokines. Most work investigating 
connections between AKI and lung injury has focused on characterizing whole lung changes 
associated with AKI. Given that the pulmonary microvascular barrier is functionally 
abnormal during AKI, we hypothesized that pulmonary endothelial cells are first-responders 
to kidney injury. We established a technique to isolate pure populations of murine lung 
endothelial cells (LECs) by tissue digestion followed by magnetic bead sorting, and studied 
these cells at 4 or 24 hours after ischemic AKI or bilateral nephrectomy (BNeph). LECs 
were analyzed for changes in mRNA expression using real time PCR analysis of over 150 
genes related to endothelial cell function and apoptosis. AKI led to significant changes in 
LEC expression of gene products related to cell death, inflammation and vascular reactivity 
such as RANTES, Plasminogen activator inhibitor 1 (PAI-1) and inducible nitric oxide 
synthase (iNOS). The AKI-induced LEC changes in vivo led to experiments using an in vitro 
system of LECs cultured with AKI serum, revealing functional cellular changes related to 
apoptosis, including structural actin alterations and increased annexin V/PI expression (10% 
apoptosis in normal/sham vs. 15-23% apoptosis in IRI/BNeph. These data demonstrate that 
AKI leads to marked changes in gene transcription in pulmonary endothelial cells, a possible 
mechanism underlying the increased pulmonary microvascular permeability and leukocyte 
infiltration seen during AKI. In vitro studies demonstrate structural and apoptotic changes 
in LECs after exposure to AKI serum. This approach to the study of AKI-induced distant 
organ at the cellular level will help to more clearly elucidate the mechanisms underlying 
the clinically significant morbidity and mortality of AKI.
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MMP-9 Deletion Alters Microvascular Loss in a Model of Ischemic AKI  
Soyoung Lee,1 Henry Mang,2 Nicci Knipe,2 Timothy Sutton.2  1Eulji University 
Hospital, Seoul, Republic of Korea; 2Medicine/Nephrology and ICBM, Indiana 
University School of Medicine, Indianapolis, IN.


Microvascular rarefaction following and episode of acute kidney injury (AKI) has been 
associated with persistent renal hypoxia and progression towards chronic kidney disease 
(CKD). The underlying mechanisms contributing to this microvascular rarefaction are 
not well understood although disruption in local angioregulatory substances is thought to 
be a key contributor. Matrix metalloproteinase (MMP)-9 is an endopeptidase important 
in modifying the extracellular matrix (ECM) and has been demonstrated to play a role 
in vascular remodeling. Consequently, we examined the role of MMP-9 gene deletion 
on microvascular rarefaction in a rodent model of ischemic AKI. MMP-9 null mice and 
background control (FVB/NJ) mice were subjected to bilateral renal artery clamping for 25 
minutes followed by reperfusion for 14 and 28 days at which point microvascular density 
was examined. Serum creatinine level increased to 0.7 (SD0.3) mg/dl in MMP-9 null 
mice 24 hours after injury which was not significantly different from FVB/NJ mice [1.0 
(SD0.3) mg/dl] under the same conditions. Four weeks after ischemic injury, FVB/NJ mice 
demonstrated a 30-40% loss of microvascular density as compared to sham operated mice. 
In contrast, microvascular density was not significantly different in the MMP-9 null mice 
at this time compared to sham operated mice. Subsequently, key angioregulatory proteins 
were examined following ischemic injury to gain potential mechanistic insight into the 
protective effect of MMP-9 gene deletion on microvascular density in AKI. In FVB/NJ 
background mice there was a significant 50% decrease in VEGF two weeks after ischemic 
insult as compared to sham operated control mice. On the contrary, a significant difference 
in VEGF was not observed in MMP-9 null mice compared to sham operated mice. There 
was no significant difference in the liberation of potentially angioinhhibitory fragments 
from the ECM between MMP-9 null mice and FVB/NJ mice 2 weeks following ischemic 
injury. In conclusion, MMP-9 gene deletion stabilizes microvascular density following 
ischemic AKI in part by preserving tissue VEGF levels.
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Netrin-1 Attenuates Acute Kidney Injury Caused by Ischemia  Jessica 
Douglas Bauerle, Jae-Hwan Kim, Holger Eltzschig, Almut Grenz.  Dept. of 
Anesthesiology, University of Colorado, Denver, CO.


Background: Ischemia is the most common cause of acute kidney injury (AKI). For 
example, patients undergoing surgical procedures requiring cross-clamping of the aorta 
or renal vessels experience AKI in up to 30% of cases and this is associated with dramatic 
increases in morbidity and mortality. Therefore, novel therapeutic approaches to render the 
kidneys more resistant to ischemia are presently an area of intense investigation. Recent 
studies from our laboratory identified netrin-1, a neuronal guidance molecule, as a novel 
mediator for attenuating hypoxia-associated inflammation of the kidneys.


Methods: A proximal tubule renal cell line (HK-2) was exposed to hypoxia for 
various time periods and netrin expression was measured by RT-PCR and Western blot 
analysis. Homozygote mice gene-targeted for netrin-1 do not live beyond birth, therefore 
heterozygote mice for netrin-1 (Ntn1+/-) were subjected to periods of renal ischemia using 
a hanging-weight model. Glomerular filtration rate (GFR) was measured by FITC-inulin 
clearance, and renal histological evaluation was performed. PMN infiltration was measured 
via MPO ELISA. Exogenous netrin-1 treatment (5µg/mouse) was administered to Ntn1+/- 
mice prior to renal ischemia.


Results: Renal proximal tubular cells showed high expression of netrin-1 under basal 
conditions, with further induction of netrin-1 following periods of hypoxia. Furthermore, 
netrin-1 expression is increased in renal tissues following ischemia. Ntn1+/- mice had 
severe kidney injury following renal ischemia compared to control mice, shown by a 
reduced GFR, severe tubular cell damage quantified by histological evaluation, and an 
enhanced PMN accumulation in the kidney. Administration of exogenous netrin-1 to the 
heterozygote netrin-1 mice improved GFR following renal ischemia. In addition, treatment 
with exogenous netrin-1 in wild type mice attenuated AKI and thus improved kidney 
function following ischemia.


Conclusion: These results identify renal netrin-1 as an endogenous molecule to 
attenuate AKI due to ischemia. Furthermore, exogenous netrin-1 treatment prior to an 
ischemic episode protects the kidney from severe injury.
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Renoprotection by Adrenocorticotropin in Experimental Acute Kidney 
Injury  Rujun Gong, Yan Ge, E. M. Tolbert, Shougang Zhuang, A. Rifai, Lance 
Dworkin.  Brown University, Providence, RI.


Acute kidney injury (AKI) is a common and often catastrophic complication of 
critical illness. So far, no specific intervention that either prevents or treats kidney 
injury or improves survival has been identified. Recent trials suggest that the pituitary, 
neuroimmunoendocine polypeptide, adrenocorticotropin (ACTH) has beneficial actions 
in chronic kidney disease, however, its effect in AKI remains largely unknown and was 
thus examined by using a rat model of AKI induced by TNF injection. TNF raised blood 
pressure, reduced glomerular filtration rate, and resulted in 40% motality within 8 hours. 
Morphologically, TNF induced the typical pattern of AKI, characterized by vacuolization 
of proximal tubular epithelium, epithelial necrosis, sloughing of brush border and tubular 
cells into lumen, nuclear enlargement and pleomorphism, and prominent inflammation. 
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Even at low doses, pretreatment with ACTH (Acthar, Questcor Inc.) normalized systemic 
and renal hemodynamics, significantly improved kidney function and increased survival. 
Morphologic evidence of injury was also remarkably attenuated by ACTH. Mechanistically, 
the beneficial effect of ACTH effect was associated with reductions in renal inflammation 
and apoptosis, two important pathogenic processes involved in AKI. ACTH suppressed renal 
inflammation in a dose dependent fashion, marked by diminished number of exogenously 
infused, fluorescence-labeled macrophages that were sequestered in the kidney. TNF 
induced renal cell apoptosis, assessed by caspase-3 cleavage and terminal deoxynucleotidyl 
transferase dUTP nick end labeling, was also markedly reduced by ACTH. This protective 
effect might be due to ACTH’s action on the adrenal gland to raise serum levels of the 
anti-inflammatory corticosterone. However, although the steroidogenic response to ACTH 
above a dose of 5 IU/Kg reached a plateau, the renoprotective effect continued to increase 
with even higher doses, suggesting that steroid independent mechanisms also contribute. 
Thus, ACTH ameliorates AKI by attenuating renal inflammation and apoptosis via both 
steroid dependent and independent mechanisms. ACTH may represent a novel therapeutic 
strategy to prevent or treat AKI.
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Renal Tubular Cells Induce Alternative Activation of Macrophages  Sarah 
Huen, Sik Lee, Lloyd G. Cantley.  Nephrology, Yale University, New Haven, 
CT.


Introduction: There is evidence that macrophage infiltration in the kidney after 
ischemia reperfusion contributes to both injury early after perfusion as well as recovery 
at later time points after ischemia. A classically activated M1 inflammatory phenotype 
predominates early after reperfusion while an alternatively activated M2 anti-inflammatory 
phenotype predominates later during the repair phase.


Purpose: To determine whether paracrine signals from renal tubular cells induce a 
phenotypic change in bone-marrow derived macrophages (BMM) in vitro.


Methods: BMM were harvested from C57BL/6 mice and cultured to a resting state. 
BMM were stimulated with interferon gamma (Ifng), Il-4, or co-cultured with mouse 
proximal tubular cells (MPT) in a 0.4 µm transwell system. Igf1, iNOS, Arg1, and mannose 
receptor (MR) mRNA levels were measured by RT-PCR.


Results: To confirm M1 and M2 macrophage phenotypes in vitro, BMM were stimulated 
with Ifng or Il-4, respectively. Ifng stimulated macrophages were iNOS high, Arg1 low, 
MR low, and Igf1 low, consistent with a M1 phenotype. Il-4 stimulated macrophages 
were iNOS low, Arg1 high, MR high, and Igf1 high, consistent with a M2 phenotype. We 
then examined whether M1-induced macrophages can undergo a phenotypic switch in the 
presence of MPT cells. BMM were stimulated with Ifng for 48 hours. Macrophages were 
then washed and either placed in regular media in the absence of inducers or co-cultured 
with MPT or ATP-depleted MPT for 48 hours. The expression profile of M1-induced 
macrophages that were co-cultured with MPT cells changed to iNOS low, Arg1 high, MR 
high, and Igf1 low. This profile was also observed in the M1-induced macrophages co-
cultured with ATP-depleted MPTs though less pronounced.


Conclusions: Paracrine signals from tubular cells appear to induce a M2 macrophage 
phenotype. Interestingly, Igf1 expression was downregulated in macrophages co-cultured 
with MPT, which suggests a unique M2 profile as compared to the well-described Il-4 
induced alternative activation of macrophages. Signals from renal tubular epithelial cells 
may be involved in the phenotypic change of inflammatory M1 macrophages to a reparative 
M2 population after renal ischemia reperfusion injury.
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Transcriptional Analysis of Infiltrating T Cells in AKI Leads to the 
Elucidation of a Pathogenic Role for the Chemokine (C-C Motif) Receptor 
5  Gang Jee Ko, Douglas Linfert, Hye Ryoun Jang, Chris Cheadle, Manchang 
Liu, Hamid Rabb.  Department of Medicine, Johns Hopkins University, 
Baltimore, MD.


Although T cells have been shown to play a direct role in the pathogenesis of ischemia 
reperfusion injury in kidney, lung, liver, brain, and other organs, little is known about the 
underlying mechanisms. We hypothesized that elucidation of the transcriptional responses 
in kidney infiltrating T cells would help us to understand T cell responses in AKI. During 
the initial discovery stage, unilateral renal pedicle clamping for 45mins was performed 
in male C57BL/6J mice, and sacrificed them at 6hrs, 3, 10, 28 days after IRI. Kidney 
mononuclear cells(KMNC) were isolated with percoll gradient method. In order to perform 
transcriptional analysis of pure subpopulations of KMNC, CD3+ T cells were purified using 
magnetic beads, total RNA was extracted, and 89 T cell function genes were measured with 
array-based RT-PCR. Contralateral kidneys were used as controls. Among the 89 candidate 
genes, 21, 10, 18 and 28 genes showed a significant increase in gene expression at 6hrs, 
3, 10, 28 days after IRI, and 2, 11, 4, and 11 genes were decreased, respectively. Genes 
related to the expression of cytokines including SOCS3, TNF, and CD40, and chemokine-
like CCL7, CCR5, CCR3, and CCR2 were highly expressed during all time points. CCR5 
was among the highest of all the upregulated genes, and its protein expression in the kidney 
infiltrating CD3+ T cells was validated by flow cytometry. To understand the functional 
significance of CCR5 in kidney IRI, an antibody to CCR5 was administered in a 30 min 
bilateral clamp model. Mice treated with CCR5 blocking antibody showed lower serum 
creatinines compared to control (0.9±0.3 vs 2.4±0.8mg/dL at 72hrs after IRI, p<0.05). 
These data, using a newly established technique of transcriptional analysis of kidney 
infiltrating T cells during AKI, reveals a robust T cell response both at early and late time 


points after IRI. Blocking antibodies to a highly expressed T cell product, CCR5, led to 
a significant attenuation of AKI. Identification of kidney infiltrating T cell gene products 
can help elucidate novel mechanistic and therapeutic targets
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Kidney-Lung Interactions during Pneumonia  Kai Singbartl, Jeffrey 
Bishop, Nattachai Srisawat, John Kellum.  Critcal Care Medicine, University 
of Pittsburgh, Pittsburgh, PA.


Introduction: Uremic neutrophils display impaired pulmonary recruitment during acute 
lung injury (ALI). On the other side, ALI can lead to acute kidney injury (AKI). The aim 
of this study was to investigate kidney-lung interactions during pneumonia.


Methods: Using wild-type mice, we have sequentially combined models of folic-acid 
(FA)-induced AKI (at 0h) and P. aeruginosa-induced pneumonia (at 24h). Injections of 
NaHCO3 and inhalation of NaCl 0.9% served as respective controls. A sub-group of mice 
received a neutrophil-depleting antibody or respective control 18h before induction of 
pneumonia, without prior induction of AKI. 24h after induction of pneumonia, we measured 
oxygen saturation (SpO2), plasma creatinine (pCrea), and P. aeruginosa colony-forming units 
(CFUs) in lung homogenates. Statistical analysis included Shapiro-Wilks test for normality, 
one-way ANOVA, Kruskal-Wallis one-way analysis of variance, post-hoc Student-Newman-
Keuls test, and t-test. All data is given as median (inter-quartile range).


Results: Tab. 1 summarizes our data (n=7-10). The left column displays the 
interventions, the right column shows the respective outcomes.
Intervention Outcome
AKI Pneumonia Neutrophil-Depletion SpO2 (%) CFU (nx103/ml) pCrea (mg/dl)
n.i. n.i. n.i. 99.8 (99.7-99.9) 0 0.5 (0.4-0.7)
n.i. + + 93.2 (84.0-96.9)# 20000 (52.7-62500)# 1.9 (1.2-4.6)
n.i. + - 98.8 (97.9-99.4) 19 (10.7- 692.5) 3.2 (1.6-4.4)
- - n.i. 99.6 (99.4-99.7) 0
- + n.i. 97.9 (97.2-98.4) 12.3 (5.2-21.5)
+ - n.i. 99.5 (99.4-99.6) 0
+ + n.i. 89.9 (88.6-91.9)# 59 (19.8-104.3)#
Legend: ‘-’ = control experiment, ‘+’ = pneumonia / AKI induced, ‘n.i.’ = no intervention, ‘#’= p<0.05 
versus respective control


Conclusions: Pneumonia causes severe AKI in mice, which seems to be independent of 
neutrophils. In a neutrophil-dependent model of pneumonia, AKI worsens pneumonia. As 
neutrophils demonstrate impaired pulmonary recruitment during AKI, one can hypothesize 
that the effects of AKI on pneumonia are mediated by neutrophils. In summary, we 
show clinically relevant kidney-lung interactions during pneumonia, which are partially 
neutrophil-dependent.
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Urinary Stromal Derived Factor-1 Is an Early and Specific Biomarker of 
Acute Kidney Injury in Mice, Rats and Humans  Florian E. Tögel,1 Anna 
Gooch,2 Ping Zhang,2 Zhuma Hu,2 Catherine Krawczeski,3 Michael Bennett,3 
Qing Ma,3 Prasad Devarajan,3 Paula Dennen,4 Sarah Faubel,4 Charles Edelstein,4 
Christof Westenfelder.2  1Medicine, Jacobi Hospital, Bronx, NY; 2Medicine, 
University of Utah and VA Medical Centers, Salt Lake City, UT; 3Pediatrics, 
Cincinnati Children’s Hospital, Cincinnati, OH; 4Medicine, University of 
Colorado, Denver, CO.


We showed that message and protein levels of the chemokine SDF-1 (CXCL12) in 
the rodent kidney post IRI Acute Kidney Injury (AKI) rise promptly to levels that exceed 
those in the bone marrow. This potentiates the homing to the kidney of CXCR4-expressing 
cells (SDF-1 receptor), such as administered Mesenchymal Stem Cells (MSC) that are 
renoprotective. We tested in rats whether AKI-induced increases in renal SDF-1 levels 
were paralleled by a rise in urinary and serum SDF-1 levels, thereby possibly representing 
a novel AKI biomarker. Serum and urinary SDF-1 and Cr levels were assayed prior to 
and repeatedly post AKI (50 min bilateral IRI) and in rats with pre-renal azotemia (water 
deprivation x 36 hrs). Post AKI and thirsting, serum levels of SDF-1 remained unchanged, 
while serum Cr levels rose. Only AKI caused, starting at 2 hrs post insult, a significant 
increase in renal SDF-1 message and protein, paralleled by prompt and sustained increases 
in urinary SDF-1/U Cr. Treatment of adult subjects that were at high risk for AKI when 
undergoing CABG or valve surgery with allogeneic MSC (abstract this meeting) prevented 
post-op AKI, assessed by RIFLE, NGAL, IL-18 and urinary SDF-1. Urinary SDF-1 levels 
in infants that developed AKI post open-heart surgery (pRIFLE) showed significant and 
early increases in urinary SDF-1, while levels in those without AKI remained unchanged. 
In conclusion, these data demonstrate that urinary SDF-1 is another, highly sensitive and 
early biomarker that detects the renal SDF-1 response to AKI in rats and humans. Moreover, 
since SDF-1 is a homing signal for CXCR4-expressing kidney protective MSCs, these data 
raise the possibility that the AKI-induced increase in urinary SDF-1 can identify the time 
point at which AKI therapy with MSC is most effective.
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The Mechanisms of Acute Kidney Injury after Hepatic Ischemia/
Reperfusion Injury in Mice: The Effect of Sphingosine-1-Phosphate on 
Kidney Injury  So-Young Lee,1 Su-Ah Sung,1 Muyng-Gyu Kim,2 Won-Yong 
Cho,2 Sang-Kyung Jo,2 Hyong-Kuy Kim.2  1Department of Nephrology, Eulji 
University Hospital, Seoul, Republic of Korea; 2Department of Nephrology, 
Korea University Hospital, Seoul, Republic of Korea.


Hepatic ischemia reperfusion(I/R) frequently complicates acute kidney injury, 
especially during the perioperative period, suggesting the presence of distant organ 
crosstalk. Endothelial injury and systemic inflammation by hepatic IR might be one potential 
mechanism, but detailed mechanisms are not clear. The present study is designed to examine 
whether hepatic IR cause kidney injury and the effect of sphingosine-1-phosphate (S1P), 
known to be important in maintenance of endothelial integrity in hepatic I/R induced AKI. 
S1P and vehicle was given to mice 30 min before ischemia and mice were subjected to 
90 min of hepatic I/R. At 6 h after reperfusion, markers of kidney injury were examined. 
As a marker of endothelial injury, vascular permeability was measured with Evans blue 
dye. Inflammatory cytokines expression and renal histologic changes were determined. 
The effect of VPC 44116, a selective S1P1 receptor antagonist on kidney injury was also 
assessed. Hepatic I/R resulted in marked liver injury and systemic inflammation. Kidneys 
subjected to hepatic I/R showed significantly elevated inflammatory cytokines, leukocyte 
infitration, increased vascular permeability, tubular cell apoptosis, and increased urine 
NGAL. Pretreatment of S1P resulted in marked attenuation of kidney injury despite no 
effect on plamsa ALT or peripheral lymphocytes, suggesting that effect of S1P was not 
mediated by reduced liver injury or lymphopenia. Furthermore, the protective effect of 
S1P in hepatic I/R induced kidney injury was partially reversed by VPC44116, a selective 
S1P1 antagonist, suggesting the important contribution of S1P-S1P1 pathway in hepatic 
I/R induced kidney injury. These results suggest the possible contribution of endothelial 
injury and subsequent systemic inflammation in kidney injury following hepatic I/R. S1P, 
a well known mediator in endothelial barrier enhancement might have some therapeutic 
or preventive potential in hepatic I/R induced kidney injury.
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Adenosine A2A Receptor Expression on Regulatory T Cells Is Required for 
Their Protective Effects on Renal Ischemia Reperfusion Injury  Gilbert R. 
Kinsey, Liping Huang, Mark D. Okusa.  Division of Nephrology and Center 
for Immunity, Inflammation and Regenerative Medicine, University of Virginia 
Health System.


Regulatory T (Treg) cells have the ability to suppress the innate immune response 
to kidney ischemia-reperfusion (IR) thereby preserving kidney function. Activation of 
adenosine A2A receptors (A2A Rs) on bone marrow derived cells also blocks inflammation 
and prevents renal injury after IR. The protection by A2AR agonists has been largely 
attributed to direct suppression of pro-inflammatory leukocytes through A2AR signaling; 
however Treg cells also express A2aR, and the importance of this in suppression of kidney 
IR injury is not known. We hypothesized that A2AR activation on Treg cells promotes their 
anti-inflammatory and kidney-protective activity. To test this we compared the ability of 
WT or A2AR KO Treg cells to prevent kidney inflammation and injury induced by IR. 
Treg cells were isolated by negative selection of CD4+ cells from spleen and lymph nodes 
followed by positive selection of CD25+ cells. There was no significant difference in the 
percentage of WT or A2AR KO CD4+CD25+ Treg cells expressing FoxP3 (81.3 ± 1.1 vs. 
79.6 ± 3.1, p> 0.05). Adoptive transfer of 1 x 105 WT Treg cells to naïve WT C57Bl/6 mice, 
18 hr prior to IR, was sufficient to prevent loss of renal function and partially prevent acute 
tubular necrosis (ATN) compared to WT mice receiving 1 x 105 WT CD4+CD25- non-Treg 
lymphocytes (plasma creatinine [mg/dl]: non-Treg-IRI, 0.9 ± 0.2 vs. WT Treg-IRI, 0.35 ± 
0.05, p<0.05). Flow cytometric analysis revealed that WT Treg cell transfer significantly 
inhibited the accumulation of neutrophils and macrophages in the post-ischemic kidney. In 
contrast, adoptive transfer of 1 x 105 A2AR KO Treg cells failed to suppress the accumulation 
of inflammatory leukocytes in the kidney after IR and had no protective effect on renal 
function or ATN (plasma creatinine: 0.76 ± 0.12, p<0.05 vs. WT Treg-IRI). These results 
demonstrate that A2AR KO Treg cells are unable to suppress ischemic kidney injury and 
suggest that targeting the A2ARs on Treg cells may enhance their protective properties in 
ischemia reperfusion injury.
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Active CD4+ T Cell Trafficking during Renal Ischemia: Immunolabeling 
Pulse Chase Study of T Cells  Li-Wen Lai,1 Kim-Chong Yong,1 Suzu Igarashi,2 
Yeong-Hau H. Lien.3  1Pharmacology & Toxicology, College of Pharmacy, 
University of Arizona, Tucson, AZ; 2Arizona Cancer Center, University of 
Arizona, Tucson, AZ; 3Medicine, University of Arizona, Tucson, AZ.


CD4+ T cells infiltration occurs in the early phase of renal ischemia/reperfusion injury 
(IRI) and contributes to the pathogenesis of IRI. In the present study, we investigated the 
CD4+ T cell trafficking during renal ischemia using a novel in vivo labeling technique 
to examine the migration of CD4+ cells in the ischemic kidney. We first performed CD4 
immunofluorescence (IF) staining study and found a 2.5-fold increase in CD4+ cells at 
the end of 30 min ischemia. To investigate the source and trafficking of these CD4+ cells, 
we labeled T cells in vivo by injecting red PE-anti-CD4 mAb into mouse tail vein. Using 
flow cytometry, we demonstrated that 2.5 min after mAb injection, all CD4+ T cells in 


peripheral blood were PE-labeled. We then induced renal ischemia 2.5 min after injection 
of PE-anti-CD4 mAb and harvested kidney at 0, 15, and 30 min. The CD4+ cells in the 
kidney section were then stained with FITC (green) conjugated anti-CD4 mAb. We found 
that at time 0, all intravascular CD4+ cells were dual stained (in vivo staining: red; in situ 
staining: green), while T cells in the interstitial space and periarterial lymphatic reservoir 
(PLR) were green (in situ staining only). In non-ischemic kidneys, dual labeled T cells 
was 8% of total T cells at time 0, and increased to 62% at 15, and 83% at 30 min. There 
were few dual labeled T cells present in PLR (0 and 8% at time 15 and 30, respectively). 
In ischemic kidneys, the % of dual labeled T cells was significantly higher at 30 min (54 
and 99% at 15 and 30 min after ischemia). These dual labeled T cells markedly increased 
in PLR (8 and 63% at 15 and 30 min, respectively) and were only present in the outer 
zone of PLR. In conclusion, we have demonstrated for the first time the T cell trafficking 
in ischemic kidney. After ischemia, T cells leave the renal vasculature, enter the interstitial 
space and continue to migrate actively in the kidney. Some T cells migrate into PLR where 
cell-cell interactions may occur.
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Macrophage-Derived Apolipoprotein E (Apo E) Is Highly Expressed in 
BMSC Conditioned Media  Shin Ru Lin, Baoyuan Bi, Sik Lee, Ankit Gor, 
Arnaud Marlier, Lloyd G. Cantley.  Section of Nephrology, Yale School of 
Medicine, New Haven, CT.


The therapeutic potential of bone marrow derived mesenchymal stromal cells (BMSCs) 
in acute kidney injury (AKI) has been previously described by several groups. In the current 
study, we used a proteomic approach to analyze the constituents of BMSC conditioned 
media (CM). CM was collected from BMSC after either 6 weeks (“low passage”) or 6 
months (“high passage”) of in vitro culture. Mice were given cisplatin injection IP (10 
mg/kg) on days 0 and 1 to induce AKI, and were treated twice daily with 500 microliters 
of either CM or PBS intraperitoneally on days 0-6. Treatment with low passage but not 
high passage CM had a renoprotective effect (BUN: 33 vs. 130 on day 6, n=15 p<0.01). 
Proteomic analysis of the CM showed that ApoE, an anti-apoptotic protein known to be 
secreted by macrophages, was present in 15-fold higher amounts in the low passage vs. 
high passage media. FACS analysis of cultured BMSCs demonstrated that the percentage 
of macrophages (F4/80+) decreased with cell passage number, while marrow stromal cells 
(Lin-Sca1+Ckit-) increased with time, suggesting that macrophages may be the source of 
ApoE in low passage media. When low passage BMSC were FACS sorted into F4/80+/
CD45+ (macrophage) and F4/80-CD45- (BMSC) cell groups, western blots showed that 
ApoE was highly expressed in F4/80+/CD45+ cells, and was non-detectable in the F4/80-
CD45- cells. RT-PCR further confirmed this data, showing that ApoE was expressed 30 
times higher in the F4/80+/CD45+ group of cells (dCT value of 9 vs 0.3). These data 
suggest that macrophage derived ApoE, along with other factors, may play a role in the 
renoprotective effects of BMSC conditioned media.
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Beta 1-Integrins: Agonists of Murine Endothelial Progenitor Cells in Acute 
Ischemic Renal Failure  Daniel Patschan,1 Susann Patschan,1 Elvira Henze,1 
Johannes Wessels,1 Gerhard A. Müller.1  1Nephrology and Rheumatology, 
Universitätsklinikum Göttingen, Göttingen, Niedersachsen, Germany; 
2Göttingen; 3Göttingen.


Endothelial progenitor cells (EPCs) protect the kidney from acute ischemic damage. 
Integrin molecules are relevant for homing of leukocytes to peripheral tissues. Aim of 
this study was to evaluate whether β1-integrine activation on EPCs possibly augments 
the antiischemic effects of the cells and, if so, which cellular mechanisms are involved 
in this process.


EPCs, isolated from C57BL/6N mice were preincubated with the β1/β2-integrin 
activator Epac-1 Ac and systemically injected in recipient animals with acute ischemic renal 
failure. The (sub)cellular β1-integrin expression pattern was analyzed by immunoblotting, 
and by conventionel, as well as by single cell immunofluorescence microscopy. In some 
experiments cells were pretreated with combined Epac-1 Ac and the integrin binding site 
antagonist cRGD.


Animals with a 30- and 35-minutes period of ischemia were protected from acute 
renal failure if 106 untreated EPCs had been administered. Injection of 0,5×106 untreated 
EPCs after a 35 minutes period of ischemia also prevented renal failure. Animals with a 
40 minutes period of ischemia developed acute renal failure, even if 0,5×106 untreated 
EPCs had been injected. This effect could be reversed by cell pretreatment with Epac-1. 
Mice treated with combined Epac-1 Ac and cRGD did not show this effect. The overall 
β1-integrin expression intensity was not increased after Epac-1 Ac incubation but single 
cell analysis revealed a redistribution of the molecules towards the plasma membranes. 
Injected animals showed higher EPC numbers in their respective kidneys.


Im summary β1-integrin activation in EPCs augments the antiischemic properties of 
the cells. This is reflected by inceased cell homing to the kidney and accompagnied by 
β1-integrin redistribution towards the EPC plasma membranes.
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CXCR4 Antagonism as a Therapeutic Approach for the Prevention of Acute 
Kidney Injury  Anna Zuk, Nibedita Chattopadhyay, Michael Gershenovich, 
Yordanka Ivanova, Meghan McMullen, Steve Ledbetter.  Dept. of Cell Biology, 
Genzyme Corporation, Framingham, MA.


We are examining the CXCR4-SDF-1 axis in acute kidney injury (AKI). Mozobil® 
(plerixafor) is a FDA approved small molecule CXCR4 antagonist indicated in combination 
with G-CSF to mobilize hematopoietic stem cells to the peripheral blood for autologous 
transplantation in patients with multiple myeloma and non-Hodgkin’s lymphoma. Mozobil 
was also found to mobilize circulating angiogenic cells and endothelial progenitor cells in 
preclinical models of hindlimb ischemia and myocardial infarction. This CXCR4 antagonist 
further modulates the immune response based on data from in vivo models of asthma and 
rheumatoid arthritis. We hypothesized that Mozobil would ameliorate the loss in renal 
function characteristic of AKI either by mobilizing stem cells from the bone marrow that 
traffic to the kidney in response to injury and/or by modulating inflammation, a significant 
pathophysiologic component of AKI. Experiments were conducted in a rat model of 
bilateral ischemia-reperfusion in which the renal artery and vein are clamped for 45min 
followed by reperfusion with blood. Subcutaneous dosing with Mozobil or AMD3465 prior 
to and after ischemic clamping ameliorated renal injury. Serum creatinine and blood urea 
nitrogen values 24hrs after reperfusion were significantly reduced compared to Vehicle 
treated animals. Renoprotection was demonstrated by decreased tissue injury based on 
quantitation of tubular cell exfoliation, proteinaceous cast formation, tubular dilation and 
vascular congestion. Additionally, apoptotic cell death quantifed by TUNEL staining was 
decreased as was the presence of IgG in the tubular lumen, indicating preservation of the 
microvasculature. AMD3465 prevented the tissue increase in the pro-inflammatory cytokine 
CXCL-1, the rat ortholog of human IL-8, and decreased the ratio of IL-6 to IL-10 (pro-
inflammatory to anti-inflammatory). Myeloperoxidase activity was also reduced. These 
compounds were safe and well tolerated. The data suggest that CXCR4 antagonists may 
provide a novel therapeutic approach for the prevention of AKI. Further effort is focused 
on elucidating the protective mechanism(s).


Disclosure of Financial Relationships: nothing to disclose


F-PO1743


Interleukin-33 (IL-33) in Cisplatin-Induced Acute Kidney Injury (CisAKI)  
Ali Akcay, Quocan Nguyen, Zhibin He, Sarah Faubel, Alkesh Jani, Charles L. 
Edelstein.  Univ. Colorado, Denver, CO.


We have demonstrated that caspase-1 is a mediator of CisAKI. Caspase-1 is activated in 
the “inflammasome”. The aim of the study was to determine the role of other inflammasome-
activated proteins (IL-33, caspase-5) in CisAKI. Mice were injected with Cisplatin (Cis) 
25mg/kg and sacrificed on days 1, 2 and 3. BUN and SCr were elevated on Day 3. IL-33 
was determined by ELISA, immunofluorescence staining (IF) and immunoblot. Caspase-5 
activity was determined by the fluorescent substrate WEHD-AMC and immunoblot. 
Caspase-5 activity was 11.2 in vehicle-treated (V) and 29.2 in CisAKI (P<0.01 vs. V, n=3). 
On immunoblot there was a three-fold increase in caspase-5 (47kDa) after Cis on days 1, 
2 and 3 vs. V (P<0.05, n=3). Serum IL-33 (pg/mL) after Cis was 0 on day 1, 371 on day 2 
(p<0.05 vs. day 1, n=4) and 59 on day 3 (p<0.05 vs. day 1, n=4). Whole kidney IL-33 (pg/
mg) was 289 in V, 355 on day 1 after Cis, 407 on day 2 (P<0.05 vs. V) and 553 on day 3 
(P<0.01 vs. V). On immunoblot of whole kidney there was a five-fold increase in IL-33 
(22 kDa) after Cis on days 1, 2 and 3 vs. V (P<0.05, n=3). To determine the source of IL-
33 in the kidney, IF was performed. IL-33 was abundant in the endothelium in large and 
small blood vessels in both vehicle-treated and CisAKI. To determine if Cis induces IL-33 
production in the endothelium, MS-1 (microvascular endothelial) cells were treated with 
10µM Cis. Immunoblot of endothelial cells treated with Cis showed a two-fold increase 
in IL-33 protein vs. vehicle (p<0.05, n=4). We have previously demonstrated that there is 
macrophage infiltration in the kidney in CisAKI. It was determined whether macrophages 
contain IL-33. On immunoblot analysis IL-33 was abundantly present in mouse peritoneal 
macrophages and RAW264.7 macrophages. In summary, IL-33 is abundantly present in 
endothelial cells in the kidney and endothelial cells in culture. Cis induces 1) a systemic 
IL-33 response that precedes AKI, 2) an increase in IL-33 and caspase-5 in kidneys on 
day 2 that precedes the increase in BUN and SCr on day 3, 3) an increase in IL-33 in 
endothelial cells. In conclusion, the role of IL-33 and the “inflammasome” in CisAKI 
merits further study.
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Decreased Alveolar Macrophages (MØ) in CD11b Tg Mice Is Associated 
with Reduced Lung Injury in Ischemic Acute Kidney Injury (AKI)  Chris 
Altmann, Zhibin He, Charles Edelstein, Sarah Faubel.  University of Colorado 
Denver.


We have shown that serum IL-6 increases in AKI and contributes to lung injury, perhaps 
by increasing lung expression of the neutrophil chemokine CXCL1 (KC). Alveolar MØ 
production of CXCL1 is known to mediate lung injury after other systemic insults (e.g. 
sepsis and trauma). Inhibition of MØ function improves lung injury after AKI; however, 
the mechanism of this effect is unknown. We hypothesized that MØ depletion decreases 
IL-6 production and reduces lung injury and lung CXCL1 in AKI. Sham operation (S) or 
22 min of renal pedicle clamping (AKI) were performed in vehicle-treated (V) or diphtheria 
toxin-treated (DT) CD11b-DTR-Tg mice. As determined by flow cytometry for MØ markers 
F4/80 and CD11b, DT injection to CD11b Tg mice resulted in 0% positive MØ in the blood; 
alveolar MØ were also significantly reduced (Table 1). 4 hours post-procedure, serum 


creatinine (SCr), IL-6 and lung injury were determined. Lung MPO activity (a marker 
of neutrophil infiltration) and lung CXCL1 were reduced in MØ depleted mice (Table 
1). SCr was the same in AKI with and without MØ depletion. Unexpectedly, serum IL-6 
remained increased after AKI with and without MØ depletion vs S (Table 1). In summary, 
MØ depletion in CD11b Tg mice does not lower serum IL-6, but is associated with alveolar 
MØ depletion and improved lung injury. In conclusion, further investigation of alveolar MØ 
function in AKI may be the key to understanding and treating AKI-mediated lung injury.
Table 1


Sham + Veh Sham + DT 
(MØ depleted) AKI + Veh AKI + DT 


(MØ depleted)
Serum creatinine (mg/dL) 0.3±0.1 0.4±0 1.1±0.2 Φ 1.1±0.1 Φ
Serum IL-6 (pg/mL) 235±60 492±213 1160±131 Φ 2960±660 Φ ∗
Lung CXCL1 (pg/mg) 704±58 324±52 1200±85 Φ 861±68†
Lung MPO (∆/min/mg) 1.1±0.1 0.5±0.1 2.6±0.2 Φ 1.1±0.1†
Alveolar MØ from bronchial 
alveolar lavage fluid 440,000±73,000 430,000±83,000 390,000±33,000 310,000±19,000 


∗
ΦP<.01 vs Sham ∗P<.05 vs 


AKI + Veh
†P<.01 vs 
AKI + Veh
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Estradiol Protects Against Ischemic AKI Via Effects on Renal Endothelium 
Independent of Estrogen Receptors  Michael P. Hutchens,1 Yasuhara Kosaka,1 
Takaaki Nakano,1 Daniel F. Lotspeich,2 Radko Komers,2 Sharon Anderson.2  
1Anesthesiology & Perioperative Medicine, Oregon Health & Science University, 
Portland, OR; 2Division of Nephrology, Oregon Health & Science University, 
Portland, OR.


Rationale:We hypothesize that estradiol (E2) protects against ischemic acute kidney 
injury via effects on renal endothelium independent of estrogen receptors(ER). We tested this 
hypothesis with a cardiac arrest (CA) model of renal ischemia, and in vitro with exposure 
of glomerular endothelial cells to hypoxia.


Methods:Female c57bl/6 mice were intact (INT) or underwent ovariectomy (OVX) 
and received s.c. implants releasing vehicle (V), E2,or E2 + the ER antagonist ICI182,780 
(E2-ICI) (n=5-8/gr). On day 7 mice underwent 10 min of CA followed by resuscitation. 
We measured BUN/creatinine (BUN/Cr) 24h post CA, or peri-arrest mean arterial pressure 
(MAP), or regional renal cortical blood flow (RRCBF) via laser Doppler. Glomerular 
endothelial cells were raised to 80% confluence and exposed to 1% O2 for 12h then 6h 
at 21%O2 in medium with 1 µM E2,1µM E2+0.5µM ICI, or V. Cells were counted using 
propidium iodide and phase contrast microscopy.


Results: E2 protects renal function from AKI: BUN, INT 64 ±47, OVX/V 166 
±62,OVX/E2 50±40 mg/dl; Cr, INT 0.1 ±0.1, OVX/V, 0.7 ±0.6, OVX/E2, 0.2 ±0.1, 
P<0.05. E2 treatment did not alter peri-CA MAP or RRCBF (fig 1). AKI was not altered 
by addition of ICI to E2 (BUN 36 ±9 vs 27 ±4; Cr 0.3 ±0.3 vs 0.2 ±0.3). In vitro: E2 
protected endothelial cells; this was not reversed by ICI (% death, 6h: V 17 ±8, E2 4 ±4, 
E2-ICI 5±4,P<0.05 E2/E2-ICI vs V)


Conclusion:E2 protects ischemic kidneys in vivo, without altering MAP or RRCBF, 
and glomerular endothelial cells in vitro. ER antagonism does not alter the effect of E2. 
This suggests that E2 is renoprotective via a non-flow mediated, non-receptor mediated 
effect on renal endothelium.
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F-PO1746


Hantavirus-Induced Kidney Dysfunction Is Caused by Infection of 
Podocytes  Ellen Krautkrämer,1 Nicole Kuhn,1 Stephan Grouls,1 Nadine Roth,1 
Marie-Luise Gross,2 Jochen Reiser,3 Martin Zeier.1  1Nephrology, University 
of Heidelberg, Heidelberg, Germany; 2Pathology, University of Heidelberg, 
Heidelberg, Germany; 3Nephrology and Hypertension, University of Miami, 
Miami, FL.


Infection with hantaviruses leads to hemorrhagic fever with renal syndrome and is 
transmitted via aerosols, that are contaminated with virus-containing rodent excretes.


Renal failure is caused by the loss of epithelial barrier function. The main renal target 
cell of the virus is not identified, since viral antigens are difficult to detect in renal biopsies. 
To examine the effects of hantaviral infection on renal cells, we analyzed biopsies of 
hantavirus-infected patients for disruption of cell contacts. Furthermore, we performed in 
vitro experiments in renal cells to investigate the susceptibility of different cell types and 
effects of infection on barrier function.


Renal biopsies of hantavirus-infected patients were stained for cell contact marker 
proteins. The localization of the proteins was analyzed and expression levels were quantified. 
Human primary renal tubular cells and podocytes were infected. Effects on tight junctions 
or glomerular slit diaphragm were analyzed.


In biopsies of hantavirus infected patients proteins responsible for the barrier function 
at the cell-to-cell contacts are mislocalized and the expression decreased. The levels of 
the tight junction marker protein ZO-1 are reduced to 25-75% of the levels in uninfected 
control biopsies. ZO-1 is redistributed from the cell-to-cell contacts and is localized in 
the cytoplasm. The redistribution affects the tubular and glomerular apparatus. Double 
staining for marker proteins in the glomeruli revealed that the diffuse localized ZO-1 is 
localized in the podocytes and not in the glomerular endothelial cells. In vitro infection 
assays with renal tubular epithelial cells and podocytes demonstrate, that both cell types 
are susceptible for hantaviral infection.


Reorganization of proteins of the glomerular slit diaphragm in the podocyte by 
hantavirus infection leads to the dysfunction of the glomerular filtration barrier and may 
play a key role in the pathogenesis of hantavirus-induced hemorrhagic fever with renal 
syndrome.


Disclosure of Financial Relationships: nothing to disclose
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Farnesoid X Receptor Agonist (GW4064) Protects the Kidney from Ischemic 
Acute Kidney Injury  Sanjeev Kumar, Karen E. Swales, Nimesh S. A. Patel, 
Christoph Thimmermann, David Bishop-Bailey, Muhammad M. Yaqoob.  
Translational Medicine & Therapeutics, William Harvey Research Institute, 
St Bartholomew’s and The Royal London School of Medicine and Dentistry; 
Queen Mary, University of London, London, United Kingdom.


Farnesoid X Receptor (FXRα) is a member of the nuclear receptor superfamily of 
ligand-activated transcription factors that is highly expressed in liver, intestine, adrenal 
gland and kidneys. FXR plays an important role in maintaining bile acid, lipid and glucose 
homeostasis by activating target genes in the liver and intestine. In contrast, no functional 
role for FXR in the renal proximal tubular cells has yet been identified.


Aim
(1) To determine whether functional FXR is present in the kidney proximal tubular 


cells and in mouse kidneys
(2) Whether it contribute to the survival or death of proximal tubular cells in a mouse 


model of ischemic acute renal failure.
Results
FXR (mRNA and protein) was detected in the human proximal tubular cell line (HK-


2 cells) and in the mouse (C57/BL6) kidneys. At concentrations that had no direct effect 
on viability, the FXR agonist, GW4064, induced expression of mRNA for the FXR target 
genes, small heterodimer partner (SHP) and bile salt excretory pump (BSEP) but not the 
intestinal bile acid binding protein (IBABP) in a dose-dependent manner, in HK-2 cells. In 
mice (n=8) renal ischemia reperfusion injury (I/R) caused by bilateral renal pedicle clamping 
for 30 minutes, GW4064, administered 12 hour and an hour before clamping, significantly 
upregulated mSHP RNA in the kidneys compared to vehicle treated group and ameliorated 
acute kidney injury at 24 h reperfusion (serum creatinine, 132µmol/L ± 32 to 68µmol/L ± 
40; I/R+V versus I/R+GW4064, p < 0.01, respectively; and serum urea, 48µmol/L ± 8 to 
27µmol/L ± 12; I/R+V versus I/R+GW4064, p < 0.01, respectively; V- vehicle).


Conclusion
Our findings show for the first time that functional FXR is expressed in renal proximal 


tubular cells and is a promising pharmacologic target for acute kidney injury.
Further experiments are being conducted to elucidate the mechanism and explore its 


precise role ischemic renal I/R.
Disclosure of Financial Relationships: nothing to disclose
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Acute Kidney Injury Disrupts Blood Brain Barrier and Increases 
Susceptibility to Stroke  Manchang Liu,1 Monique Stins,2 Sofiyan Saleem,3 
Sylvain Dore,3 Hamid Rabb.1  1Medicine, Johns Hopkins University; 2Neurology, 
Johns Hopkins University; 3Anesthesiology and Critical Care Medicine, Johns 
Hopkins University, Baltimore, MD.


Acute kidney injury (AKI) has high morbidity and mortality in the critically ill patient 
despite the availability of dialysis. Recent data demonstrates a direct role of AKI in distant 
organ dysfunction. AKI is well established to lead to neurologic changes, and in experimental 
models leads to brain inflammation. In the present study, we hypothesized that AKI would 
directly alter blood brain barrier integrity, which could in turn reduce the threshold for 
secondary brain injury such as stroke. For in vitro studies, serum from C57BL/6J male mice 
with bilateral ischemia reperfusion injury or sham surgery was added to cerebrovascular 
endothelial cell cultures and integrity of the barrier function was measured using electrical 
conductance in real time. At 5 h of culture with 10% of uremic serum, the relative resistance 
of brain endothelial cells started to decrease, peaked at 15 h and remained significantly 
decreased by 30 h when compared with those cultured with normal or sham operated serum. 
For in vivo relevance, we used a model of stroke. C57BL/6J male mice with ischemic AKI 
or sham AKI underwent ischemic stroke by middle cerebral artery occlusion (pMCAO) 
for 90 min and were followed for four days. We found that mice with AKI and pMCAO 
showed significant increases in brain infarct volume (AKI vs. sham AKI: 53.0 ± 5.2 vs. 
25.7 ± 4.1, p<0.01; n=9 in sham AKI and n=6 in AKI) and higher neurological deficit 
score (AKI vs. sham: 10.2 ± 1.1 vs. 6.3 ± 0.4, p<0.01; n=9 in sham AKI and n=6 in AKI) 
at four days after stroke when compared with mice with sham AKI and pMCAO. These 
data demonstrate that ischemic AKI leads to generation of soluble factors that increases 
blood-brain barrier permeability and exacerbates stroke. Improved understanding of the 
complex relationships between AKI and distant organ dysfunction are needed to decrease 
the high morbidity and mortality during AKI.
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ADAM-10 and ADAM-17 Are Involved in Shedding of Membrane-
Associated Meprin A during Acute Kidney Injury  Christian Herzog, Sudhir 
V. Shah, Gur P. Kaushal.  Medicine/Nephrology, CAVHS, Little Rock, AR.


Meprin A, a neutral zinc-containing metalloendopeptidases is abundantly expressed in 
the brush-border membranes of renal proximal tubules. Although meprin A is comprised of 
α and β subunits, it is linked to the membrane by β subunit. We previously demonstrated 
that meprin A is a major enzyme in the kidney cortex that degrades extracellular matrix 
components (J Cell Biol 126:1319) and that its localization is altered (KI 53:1673) from 
the apical brush-border towards the basolateral surface and is excreted in the urine during 
acute kidney injury (AKI). These studies suggest ectodomain shedding of meprin A. In 
the present study we examined whether ‘sheddases’ also known as membrane protein 
secretases, that includes ADAMs (a disintegrin and metalloproteinase), γ-secretase, and 
metalloproteinases (MMPs) are involved in meprin A shedding. We generated HEK cells 
stably transfected with meprin β alone (HEK/mepβ) or cotransfected with meprin α and 
β (HEK/mepA) and examined the effect of inhibition of these proteases on shedding of 
meprin β and A in the culture medium of these cells in the presence of PMA. Broad-
spectrum inhibitors of γ-secretase, MMPs and plasmin did not show a pronounced effect 
on the shedding of meprin β and A, while TAPI-1 a broad-spectrum inhibitor of ADAM 
family significantly prevented the shedding of meprin β and A, suggesting that members of 
the ADAM family are involved in the shedding. Since among the ADAM family members 
ADAM 9, 10 and 17 are known to shed integral membrane proteins we evaluated their 
specific inhibition (synthetic inhibitors and siRNA) in shedding. GW280264X, an equally 
potent inhibitor of ADAM 10 and 17 and GI-254023X a highly potent inhibitor of ADAM 
10 revealed that both ADAM 10 and 17 may be involved in the shedding of meprin β and A. 
Studies with siRNA suggested that ADAM 10 is more effective than ADAM 17. Transient 
overexpression of ADAM 10 in the stable HEK/mep transfectants also markedly increased 
shedding suggesting involvement of ADAM 10. Thus inhibiting the shedding of Meprin A 
will not only reveal regulation of deleterious function of meprin A but also identify a new 
therapeutic target of AKI in addition to meprin A.
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Estrogen Receptor Activation Protect Female Rats from Renal Ischemia 
Reperfusion Injury  Ramiro Juncos,2 Arnaldo F. Lopez-Ruiz,1 Kiran 
Chandrashekar,1 Jane Reckelhoff,2 Ruisheng Liu,2 Luis A. Juncos.1,2  1Medicine 
and Nephrology, University of Mississippi Medical Center, Jackson, MS; 
2Physiology and Biophysics, University of Mississippi Medical Center, Jackson, 
MS.


Males have higher susceptibility than females to ischemia/reperfusion induced-acute 
kidney injury (IR-AKI). Testosterone and estrogen are implicated in this difference; 
administering estrogen or castrating males attenuates IR-AKI. However, the role of the 
estrogen receptor in the decreased susceptibility to IR-AKI in females is incompletely 
understood. We tested whether fulvestrant (FVT), an estrogen receptor antagonist devoid 
of any agonistic properties, exacerbates I/R-AKI. We randomized adult female Sprague-
Dawley rats into 4 groups: 1) IR-AKI-Control (IR-AKI-CT), 2) IR-AKI-FVT, 3) Sham, 
4) Sham-FVT. Two injections of FVT (5mg/kg IM) were given; 1 week and 1 day prior 
to inducing IR-AKI. We induced IR-AKI by clamping both renal pedicles for 40 minutes. 
At 72 hr, we measured plasma creatinine (PCr), urinary NGAL, cortical (C-RBF), outer 
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medullary blood flow (OM-RBF), and harvested the kidneys to measure TNF-α, IL-10, 
and NADPH oxidase (NOX) activity.


C-RBF 
(TPU)


OM-RBF 
(TPU)


PCr 
(mg/dl)


NGAL 
(UI/ml)


TNFα 
(pg/mg)


IL10 
(pg/mg)


NOX 
Activity 
(RLU/mg)


I/R-AKI-CT
15.3
 ± 
1.4*


17.6
 ± 
1.5 *


2.7
 ± 
0.1 *


4087
 ± 
44*


0.97
 ± 
0.13*


2.11
 ± 
0.1 *


4859.8
 ± 
74*


I/R-AKI-FVT
10.3
 ± 
0.9* #


12
 ± 
0.9* #


3.7
 ± 
0.1 * #


5506
 ± 
129* #


1.77
 ± 
0.10* #


0.94
 ± 
0.2* #


6676.2
 ± 
496* #


Sham
33.0
 ± 
2.9


22.6
 ± 
1.1


0.5
 ± 
0.1


1400
 ± 
241


0.35
 ± 
0.04


3.1
 ± 
0.3


3132.9
 ± 
114


Sham-FVT
35.4
 ± 
1.6


24.8
 ± 
1.1


0.5
 ± 
0.1


1543
 ± 
373


0.37
 ± 
0.04


3.5
 ± 
0.2


3612.9
 ± 
197


Data are mean ± SEM. * p < 0.05 vs Sham # p <0.05 vs I/R-AKI-CT
FVT worsened IR-induced a) renal injury (FVT exacerbated IR-induced decreases 


in C-RBF and OM-RBF, and increases in PCr, UPr and NGAL); b) renal inflammation 
(FVT elevated TNF-α and reduced IL-10); and c) increased renal NOX activity. These 
data suggest that the decreased susceptibility of female rats to IR-AKI is mediated in part 
by the estrogen receptor.
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Relaxin Attenuates Renal Ischemia-Reperfusion Injury  Takuya Yoshida,2 
Naoki Ikegaya,1 Sakae Ohkawa,2 Tatsuo Yamamoto,3 Akira Hishida,4 Hiromichi 
Kumagai.2  1Med. Care Center, Shizuoka Univ., Shizuoka, Japan; 2Dep. of 
Clin. Nutrition, University of Shizuoka, Shizuoka, Japan; 3Dep. of Health and 
Nutrition Sciences, Hamamatsu Univ., Hamamatsu, Japan; 4First Dept. of Med., 
Hamamatsu Univ. Sch. of Med., Hamamatsu, Japan.


Relaxin (RLX), the pregnancy hormone, has anti-apoptotic and anti-inflammatory 
properties. Although protective effects of RLX on myocardial ischemia-reperfusion (IR) 
injury have been reported, effects of RLX on renal IR injury have not been examined. In this 
study we investigated the effects of RLX on renal IR injury. Male rats underwent unilateral 
nephrectomy and contralateral renal IR (45 min of renal pedicle clamping). A sham-operated 
group served as the control. Three groups were studied: (1) IR, (2) IR-RLX, (3) Sham. RLX 
was infused at 0.8 µg/h via subcutaneous osmotic minipump for 24 h beginning 2 h before 
renal IR. At 24 h of reperfusion, renal function was assessed and kidneys were removed for 
histologic and immunohistochemical studies. There was no significant difference in blood 
pressure among 3 groups. Increased levels of serum creatinine and urea nitrogen (BUN) 
were identified in the IR group compared to the Sham group. The IR-RLX group showed 
significantly lower serum creatinine (mean +/- SEM: IR, 3.12 +/- 0.48; IR-RLX, 1.32 
+/- 0.46; Sham, 0.17 +/- 0.01 mg/dl) and BUN (IR, 134.3 +/- 7.2; IR-RLX, 66.6 +/- 19.2; 
Sham 11.8 +/- 0.5 mg/dl). Semi-quantitative assessment of the histological lesions showed 
that the IR rats developed marked structural damage, whereas significantly less tubular 
damage was observed in the IR-RLX rats (IR, 3.06 +/- 0.32; IR-RLX, 1.44 +/- 0.36; Sham 
0 +/- 0). RLX treatment significantly decreased apoptotic cells (-78%) compared to the 
IR group. The reduction of thrombomodulin positive peritubular capillaries was observed 
in IR compared to the Sham group, whereas RLX treatment attenuated the decrease of 
peritubular thrombomodulin expression.


These results clearly demonstrate that administration of RLX before ischemia attenuated 
tubular injury and preserved peritubular capillaries, suggesting that RLX can be a promising 
protective tool for renal IR injury.
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Proliferative Potential of Endothelial Colony Forming Cells Influences the 
Course of AKI  David P. Basile,1 Ellen C. Leonard,1 Pingyu Zeng,2 Mervin C. 
Yoder.2  1Cellular & Integrative Physiology, Indiana University, Indianapolis, 
IN; 2Pediatrics, Indiana University, Indianapolis, IN.


Purpose: The vascular wall contains a hierarchy of non-hematopoietic progenitor 
endothelial cells that can be characterized by their ability to form colonies in “single cell” 
growth assays. Endothelial cells capable of forming large colonies represent true endothelial 
progenitor cells. We hypothesized that these colony forming cells (ECFC) might influence 
the course of ischemic acute kidney injury and promote repair of the renal vasculature 
following ischemia/reperfusion injury (IRI).


Methods: Rat pulmonary micro and macrovascular cells were used to isolate ECFC 
with either high or low proliferative potential (HPP; form colonies > 10,000 cells, LPP 
form colonies between 500-2000 cells). SD rats were subjected to 40 minutes IRI and 
HPP-ECFC, LPP ECFC (1X106/rat) or vehicle was administered in the supra-renal aorta 
within 15 minutes of reperfusion. Renal function and structure were evaluated over the 
course of 8 days of reperfusion.


Results: Serum creatinine peaked at 5.2 ± 0.4 mg/dl at 48 hours following reperfusion in 
vehicle treated rats and returned to pre-surgery control values within 8 days. By comparison, 
rats treated with LPP-ECFC had a course of injury and recovery that was not different from 
vehicle treated animals. In rats treated with HPP-ECFC, peak serum creatinine values were 
significantly lower than vehicle and LPP-ECFC treated rats (2.5 ± 0.7 mg/dl) at 48 hours 
and all subsequent time points. Tubular morphology was markedly improved in HPP-ECFC 
treated rats and inflammatory cell infiltration was reduced vs. vehicle and LPP controls. 
Cell-tracker labeled HPP-ECFC were identified in the kidney in the peritubular capillaries 
at 2 days post IRI, but were not consistently identified at 7 days post IRI.


Conclusions: Taken together, these data suggest that vascular bed-resident progenitor 
cells modulate the course of AKI in a fashion that is related to their inherent proliferative 
potential by an unknown, but possibly humoral mechanism.
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The Role of the Spleen in Cytokine Production and Lung Injury after 
Ischemic AKI in Mice  Ana Andres-Hernando, Chris Altmann, Sarah Faubel.  
University of Colorado Denver.


We have demonstrated that ischemic AKI is associated with increased serum cytokines 
and lung injury in mice. Splenectomy (Splx) with liver ischemia is associated with reduced 
lung injury and decreased serum TNF-α. The role of the spleen in cytokine production and 
lung injury after AKI is unknown. To investigate the role of splenic cytokine production in 
AKI-mediated lung injury, adult male mice underwent sham surgery (S) or bilateral renal 
pedicle clamping for 22 minutes (AKI) with and without Splx. Splenic mRNA was extracted 
by the Trizol method and mRNA expression of IL-1β, TNF-α, CXCL1 (KC), IL-6 and IL-10 
was analyzed by QPCR. Lung injury was assessed by MPO activity (a marker of neutrophil 
infiltration) and lung CXCL1 (a neutrophil chemokine); serum IL-6 was determined by 
ELISA. At 6 hours, splenic mRNA for IL-6 was 32.5 fold increased in AKI vs. S (p<0.01); 
IL-1β was 23.8 fold increased in AKI vs. S (p<0.01); TNF-α was 8.4 fold increased in AKI 
vs. S (p<0.01) CXCL1 was 7.6 fold increased in AKI vs. S (p<0.001) and IL-10 was 6.3 
fold increased in AKI vs. S (p<0.001). Thus, the spleen appears to contribute to cytokine 
production in AKI. Surprisingly, lung injury was worse in splenectomized mice with AKI 
vs. AKI alone. Lung CXCL1 was 336±187 in S, 411±118 in Splx, 725±189 in AKI and 
1095±238 in AKI+Splx (p<0.05 vs. AKI). Lung MPO was 0.3±0.2 in S, 0.7±0.1 in Splx, 
1.1±0.3 in AKI and 1.4±0.2 in AKI+Splx (p<0.05 vs. AKI). We have demonstrated that IL-6 
mediates lung injury after AKI. Therefore, to determine if increased IL-6 might explain 
the exacerbation in lung injury with Splx, serum IL-6 was determined. Serum IL-6 was 
dramatically increased in mice with AKI+Splx and was 235±139 in S, 442±126 in Splx, 
1513±465 in AKI and 3630±1423 in AKI+Splx (p<0.05 vs. AKI). Serum creatinine was 
similar after AKI (0.6±0.2) and AKI+Splx(0.8±0.2) (P=NS) indicating that exacerbation 
of lung injury was not due to worse AKI. Although cytokine production is increased in the 
spleen after AKI, Splx with AKI is associated with dramatically increased serum IL-6 and 
worse lung injury than AKI alone. In conclusion, the protective role of the spleen in lung 
injury after AKI merits further study.
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Norepinephrine Increases the Responsiveness of Interlobar Arteries to 
Angiotensin II in a Hypoxia/Reperfusion Model  Jana Kaufmann,1 Michael 
Fahling,1 Mauricio Sendeski,1 Erik G. Persson,2 Pontus B. Persson,1 Andreas 
Patzak.1  1Institute of Vegetative Physiology, Charité-Universitätsmedizin 
Berlin, Berlin, Germany; 2Medical Cell Biology, Uppsala University, Uppsala, 
Sweden.


Impaired vascular function resulting in renal ischemia/hypoxia is an important factor 
in the pathogenesis of renal failure. We hypothesize that norepinephrine (NE) increases the 
responsiveness of renal arteries to Ang II in a model of hypoxia/reperfusion.


Isometric contraction was measured in rings of interlobar arteries of male C57Bl6 mice 
and MK-2 deficient mice. Concentration response curves for Ang II (10-10 to 3*10-7 mol/l) 
were obtained after 60 min of hypoxia with and without treatment with NE (10-9 mol/l) 
or beta3 receptor agonist BRL37344 followed by 10 min reperfusion. Adrenergic receptor 
antagonists and the p38 MAPK inhibitor SB202190 were administered to investigate 
signaling pathways.


Hypoxia/reperfusion reduced the Ang II response compared to the non-hypoxic control. 
Low dose NE treatment increased Ang II response above the control level. Prazosin, 
Yohimbine or Propanolol alone did not inhibit the NE effect. However, combination of 
Prazosin and Yohimbine partially inhibited it, whilst combination of Prazosin, Yohimbine, 
and Propanolol did not. BRL37344 mimicked the NE effect partially. Western blotting 
showed increased phosphorylation of p38 MAPK and MLC(20) after hypoxia/reperfusion 
with NE and Ang II treatment. Indeed, SB202190 blocked the NE induced increase of the 
Ang II response. In contrast, the NE effect was maintained in mice deficient for the p38 
MAPK target MK-2.


The enhancement of Ang II induced contraction by NE in a hypoxia/reperfusion 
model of isolated arteries suggests a role of the sympathetic activation in the pathogenesis 
of renal failure. The signaling of the NE effect includes adrenergic receptors and the p38 
MAPK pathway.
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Treatment of the Post-Ischemia Inflammatory Syndrome of Diabetic 
Nephropathy  Katherine J. Kelly,1 J. L. Burford,1 Jesus H. Dominguez.1,2  
1Medicine/Nephrology, Indiana University School of Medicine, Indianapolis, 
IN; 2Medicine/Nephrology, Roudebush Veterans’ Administration Medical Center, 
Indianapolis, IN.


Diabetes mellitus and its complications are a public health problem of epidemic 
proportions. Both diabetes and chronic kidney disease (CKD) increase the risk of acute 
kidney injury. In spontaneously obese-diabetic rats (ZS rats) we have demonstrated 
accelerated progression of nephropathy, with progressive increases in serum creatinine and 
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proteinuria months after a single episode of acute renal ischemia. Severe renal inflammation 
was closely linked to renal dysfunction in this novel model of “acute-on-chronic” renal 
failure. We termed this entity the post-ischemic inflammatory syndrome (PIIS). We now 
test the hypothesis that blocking inflammation ameliorates the PIIS and nephropathy in 
ZS rats. The rats were treated with mycophenolate mofetil (MMF, 10 mg/kg/day) for 
two weeks beginning two days prior to bilateral renal ischemia or sham surgery. MMF 
dramatically improved inflammation assessed by intravital microscopy and histologic 
sections. Improvements in the obese-diabetic group treated with MMF were found in long 
term renal function and proteinuria; expression of the critical proinflammatory mediators 
intercellular adhesion molecule-1 (ICAM-1) and the oxidized LDL receptor (LOX-1); 
microvascular plasma flow, density, abnormal permeability and erythrocyte aggregation; 
interstitial fibrosis and renal apoptotic cell death. These data underscore the critical role 
of the PIIS in the progression of CKD in diabetes, as well as the potential for effective 
intervention using anti-inflammatory therapy.
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Endogenous Thrombomodulin Is Sufficient for the Protective Effect of 
EPCR Overexpression in Renal Ischemia-Reperfusion Injury  Kwong F. 
E. Lee,1,2 Bo Lu,1 Anthony J. F. d’Apice,1,2 Peter J. Cowan,1,2 Hilton Gock.1,2  
1Immunology Research Centre, St Vincent’s Hospital, Melbourne, VIC, Australia; 
2The Department of Medicine, University of Melbourne, Melbourne, VIC, 
Australia.


Background: Ischemia-Reperfusion Injury (IRI) can adversely affect transplantation 
outcomes. Pathological features include inflammation, apoptosis and thrombosis. 
Endothelial Protein C Receptor (EPCR) is a potent enhancer of Protein C (PC) activation 
by the thrombin-thrombomodulin (TM) complex and has independent anti-inflammatory 
and cytoprotective properties. We have shown a protective effect of overexpressing human 
EPCR in a mouse model of renal IRI. We further evaluated whether the effect was limited 
by endogenous TM by additional human TM overexpression.


Aims: To examine whether overexpression of EPCR and TM will result in additional 
protection against IRI over EPCR-overexpression alone.


Methods: EPCR (n=9) EPCR/TM (n=11) and wildtype (WT) mice (n=14) were 
unilaterally nephrectomised and the contralateral renal pedicle clamped for 18min under 
strictly constant environmental conditions. Renal function was measured at 24hrs by 
serum urea and creatinine. Tissue damage expressed as a percentage of total area affected 
by tubular cell necrosis & dilatation and edema was assessed blindly by two assessors. 
Tubular cell apoptosis was analysed histologically by TUNEL staining and observing ten 
high-powered fields (hpf) per organ.


Results: The EPCR and EPCR/TM groups showed a similar degree of functional 
protection compared to WT. Respectively, the mean creatinines were 39.0 and 44.7 vs 
78.5µmol/L (p<0.02 and p<0.01) and mean urea 16.0 and 18.7 vs 28.8mmol/L (p<0.02 
and p<0.01). The renal architecture of EPCR mice was better preserved than EPCR/TM 
mice when compared to WT mice (mean damage scores of 31% and 45% vs 56%; p<0.02 
and p=0.16). EPCR mice also had lower levels of renal tubular cell apoptosis compared 
to EPCR/TM and WT mice (mean apoptotic nuclei per hpf 38 vs 50 and 57; p<0.05 and 
p<0.001).


Conclusion: TM overexpression does not enhance protection afforded by EPCR 
overexpression. EPCR transgenesis alone appears to be a viable genetic manipulation to 
minimize IRI in transplantation or xenotransplantation.
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Continuous Erythropoietin Receptor Activator (CERA) Reverses Sepsis-
Related Multiorgan Dysfunction  Camila E. Rodrigues, Rildo A. Volpini, 
Talita R. Sanches, Antonio C. Seguro, Lucia Andrade.  Nephrology, University 
of São Paulo School of Medicine, São Paulo, Brazil.


Sepsis is a major therapeutic challenge. Despite advances in supportive care, overall 
sepsis-related mortality remains high, mainly in sepsis-induced organ failure. Concomitant 
kidney/liver injury and a marked decrease in peripheral resistance (which increases serum 
lactate levels) are associated with high morbidity and mortality. Combined renal, liver and 
vasomotor dysfunction hastens multiorgan dysfunction. The cytokine erythropoietin (EPO) 
can protect the brain, heart, liver and kidneys against ischemia and sepsis. EPO activates 
pro-survival intracellular pathways, although the mechanism has yet to be elucidated. CERA 
is an EPO with a unique pharmacologic profile and long half-life. Using a cecal ligation and 
puncture (CLP) model, we investigated the role of CERA in sepsis-related acute kidney and 
liver injury. Wistar rats were randomly divided into three groups: control (sham-operated; 
n=6); CLP (n=9); and CLP+CERA (n=6). CERA (5µg/kgBW, i.p.) was administered 24 h 
before CLP. We measured creatinine clearance (Ccr), serum Ht, potassium, phosphorus, 
aspartate transaminase (AST), alanine transaminase (ALT), lactate dehydrogenase (LDH) 
and serum lactate. Data are expressed as mean±SEM.
Group Control CLP CLP+CERA
Ccr (mL/min/100g BW) 0.74±0.05 0.41±0.06a,b 0.64±0.09
Ht 44±1.0 40.5±2.2 40.6±1.2
Lactate (mmol/L) 1.40±0.26 3.6±0.76c,d 1.5±0.19
Serum K (mEq/L) 3.6±0.11 4.7±0.32a,d 3.4±0.11
Serum P (mEq/L) 7.2±0.45 9.7±0.89b,c 7.4±0.29
AST (IU/L) 105±4.0 214±50a,b 104±11
ALT (IU/L) 33±2.8 84±14.5d,e 46±4.8
LDH (IU/L) 155±21 473±103c,d 175±22


aP<0.01 vs. Control; bP<0.05 vs. CERA; cP<0.05 vs. Control; dP<0.01 vs. CERA; eP<0.001 vs. Control


CERA completely restored Ccr and improved microvascular perfusion, as evidenced 
by normalization of serum lactate, as well as reducing AST, ALT and LDH.


CERA protects against sepsis-induced tissue damage. Further studies could provide 
greater insight into the mechanisms by which CERA preserves kidney and liver 
function.


Disclosure of Financial Relationships: nothing to disclose
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Exogenous Amphiregulin Promotes Renal Recovery but Does Not Affect 
Proliferation of Renal Proximal Tubular Epithelial Cells after Injury  
Monika Gupta,1 Peifeng Deng,1 Rick G. Schnellmann.2  1Medicine, Medical 
University of South Carolina; 2Pharmaceutical Sciences, Medical University 
of South Carolina, Charleston, SC.


After an acute insult, renal proximal tubular cells (RPTC) are thought to restore renal 
structure and function by undergoing migration and proliferation. We have reported that 
amphiregulin, a ligand of epidermal growth factor receptor (EGFR), is expressed by 
RPTC and that it promotes RPTC migration following injury. The purpose of this study 
was to evaluate the effect of amphiregulin on renal recovery in a mouse model of bilateral 
renal ischemia-reperfusion (I/R) injury, and on proliferation of RPTC in vitro. C57BL/6 
male mice (∼25 g) underwent I/R injury and received either intravenous saline or 5 µg of 
human recombinant amphiregulin, 2 hr after reperfusion. Serum creatinine was measured 
24, 48 and 72 hr after I/R. The group that received amphiregulin had serum creatinine 
levels significantly lower than the control group at each time point (p<0.05). Mean + SEM 
serum creatinines 24, 48 and 72 hours post surgery were 2.3 + 0.1 mg/dL, 2.5 + 0.2 mg/
dL and 2.2 + 0.4 mg/dL, respectively in the saline group, and 1.8 + 0.1 mg/dL, 1.4 + 0.1 
mg/dL and 1.0 + 0.1 mg/dL, respectively in the animals that received amphiregulin. To 
elucidate the underlying mechanism(s) for amphiregulin mediated renal recovery, confluent 
primary cultures of rabbit RPTC were wounded by scraping off the cells and allowed to 
recover for 24 hr under various conditions. Cell proliferation was determined using BrdU 
labeling and was approximately 18% of the cells, in the control group. While inhibition of 
EGFR by AG1478 blocked proliferation (3% of the cells), neutralization of endogenous 
amphiregulin or addition of exogenous amphiregulin had no effect. In conclusion, while 
amphiregulin promotes renal recovery in I/R injury model, it has no effect on RPTC 
proliferation in vitro.


Disclosure of Financial Relationships: nothing to disclose
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Transgenic Overexpression of Stanniocalcin Protects from Ischemia/
Reperfusion Kidney Injury  Luping Huang, Dajun Liu, David Sheikh-Hamad.  
Medicine, Baylor College of Medicine, Houston, TX.


Macrophage activation, endothelial dysfunction and ROS production play critical roles 
in the pathogenesis of Ischemia/reperfusion kidney injury (I/R). Published data from our 
lab suggest that stanniocalcin-1 (STC1): prevents cytokine-induced rise in endothelial 
permeability; inhibits macrophage function; and suppresses superoxide generation in 
many systems (including endothelial cells and macrophages). We hypothesized that STC1 
protects from ischemia/reperfusion kidney injury by targeting critical processes involved 
in the pathogenesis of I/R. Using wild type and STC1 transgenic mice which display high 
circulating STC1 levels and preferential expression of STC1 transgene in macrophages 
and endothelial cells, we examined the following at baseline, 2d and 8d after I/R kidney 
injury (generated by clamping bilateral renal arteries for 30 min; Sham-treated controls 
were subjected to the same procedure without clamping of renal arteries): kidney function 
[urine output and creatinine clearance (CrCl)]; kidney infiltration with macrophages and 
T-cells. Results: 1) at 48h after IR, compared to sham-treated controls, urine output and 
creatinine clearance were 3.5-fold and 4-fold higher, respectively, in STC1 transgenic 
mice, but were unchanged in WT mice; 2) staining for CD3 (lymphocytes) and CD68 
(pan macrophage marker) were dramatically higher at 2d and 8d after I/R in wild 
type mice compared with STC1 transgenic mice. Our data are consistent with renal 
protection in STC1 transgenic mice and identify STC1 as a potential therapeutic target for 
the prevention of ischemia/reperfusion kidney injury.


Disclosure of Financial Relationships: nothing to disclose
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Protective Effect of Rosiglitazone on an Ischemic Acute Kidney Injury 
Model Via Modulating eNOS/iNOS Ratio  Boris Betz,1 Reinhard Schneider,1 
Tobias Kress,1 Christoph Wanner,1 Christoph Sauvant.2  1Medizinische Klinik 
und Poliklinik I, Div. Nephrology, University Hospital Wuerzburg; 2Institute of 
Physiology, University Wuerzburg, Germany.


Nitric oxide (NO)-signal transduction plays an important role in the pathogenesis of 
renal I/R-injury by modulating hemodynamics and inflammation as well as apoptosis. The 
relation of endothelial NO synthase (eNOS) to inducible (i)NOS is an important determinant 
for the extent of renal damage. There is upcoming data of protective effect of PPAR-gamma 
agonists in renal I/R-injury. Here we investigated the influence of the PPAR-gamma agonist 
Rosiglitazone (RGZ) on I/R-injury and the NO-pathway with impact on renal function, 
monocyte/macrophage (MO) infiltration and apoptosis.


In a rat model of ischemic acute kidney injury (iAKI) induced by bilateral clamping of 
renal arteries for 60min, RGZ (0.2 mg/kg bw) was administered with induction of ischemia. 
After 24 hours of reperfusion, inulin-clearance und PAH-clearance were measured. The 
mRNA expression of eNOS and iNOS was detected by qPCR in kidney cortex. Cleaved 
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caspase 3 (CC3), an indicator for apoptosis-activity, was analyzed by Western-Blot in cortex 
homogenate and cortical ED1 positive cells, signalling MO infiltration, were determined 
immunohistochemically.


Inulin- and PAH-clearance were significantly decreased following iAKI. eNOS 
expression was diminished and iNOS expression enhanced after I/R injury. CC3 expression 
and ED1 positive cells were significantly increased in kidney cortex after iAKI. RGZ 
significantly improved renal function and attenuated the decrease of eNOS and the increase 
of iNOS mRNA expression. The enhanced expression of CC3 and the infiltration of ED1 
positive cells were almost completely reversed by RGZ.


In conclusion, RGZ improved renal function after renal I/R-injury possibly by 
modulating the relation of iNOS to eNOS, which might be causally linked to reduction of 
apoptotic activity and infiltration of monocytes/macrophages.


Disclosure of Financial Relationships: nothing to disclose
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The L-Arginine Paradox and the Regulation of ADMA, SDMA and 
L-Arginine in a Rat Model of Acute Kidney Injury  Boris Betz,1 Reinhard 
Schneider,1 Tobias Kress,1 Nicole Lueneburg,2 Edzard Schwehdelm,2 Rainer 
H. Boeger,2 Christoph Wanner,1 Christoph Sauvant.3  1Medizinische Klinik 
und Poliklinik I, Div. Nephrology, University Hospital Wuerzburg; 2Institut 
für Experimentelle und Klinische Pharmakologie und Toxikologie, University 
Hospital Hamburg-Eppendorf; 3Institute of Physiology, University Wuerzburg, 
Germany.


The L-arginine paradox describes improved renal function after acute kidney injury 
(AKI) due to L-arginine (LArg) supplementation despite sufficient KM of LArg as 
substrate of endothelial NOS. A possible explanation is endothelial dysfunction due to 
the competitive inhibition of eNOS by asymmetric dimethylarginine (ADMA). ADMA 
is released from methylated proteins by proteinarginine methyltransferases (PRMT). 
Symmetric dimethylarginine (SDMA), a structural ADMA isomer, impairs cellular LArg 
transport and re-uptake from the loop of Henle. SDMA and ADMA are both eliminated 
by renal excretion. However, ADMA is additionally metabolized by dimethylarginine 
dimethylaminohydrolase (DDAH 1/2).


Ischemic (i)AKI was induced in rats by bilateral clamping of renal arteries for 60 
min. The loss of renal function was determined by inulin-/PAH-clearance. Serum levels 
of ADMA, SDMA and LArg were measured 24h after iAKI by LC-MS/MS. Expression of 
PRMT, DDAH 1 and DDAH 2 following iAKI was analyzed by Western-Blot.


Serum levels of ADMA (+19±7%), SDMA (+145±24%) and LArg (+97±19%) were 
significantly elevated in AKI rats compared to sham controls. LArg/ADMA ratio was 
also increased 83% (±15%) whereas LArg/SDMA ratio decreased -230% (±33%) after 
iAKI. DDAH 2 and PRMT1 expression remained unchanged while DDHA1 was down-
regulated after iAKI.


We are the first to report the serum level changes of ADMA, SDMA and LArg 24h 
after iAKI. The distinct increase in the LArg/ADMA ratio and a slightly increased serum 
ADMA level argue against a potential role of ADMA in the LArg paradox. On the contrary, 
the increased serum SDMA in combination with diminished LArg/SDMA ratio might be 
responsible for intracellular LArg deficiency and subsequent endothelial dysfunction in 
this model.


Disclosure of Financial Relationships: nothing to disclose
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Lipopolysaccharide (LPS) Affects the Electrophysiologic Response to 
Acid Stimulation in Rat Dorsal Root Ganglion (DRG) Cells with Renal 
Afferents and Sensitizes TRPV1 Mediated CGRP Release  Tilmann Ditting, 
Wolfgang Freisinger, Kristina Rodionova, Karl F. Hilgers, Roland Veelken.  
Med4, Nephrology, Friedrich-Alexander-University Erlangen-Nuremberg, 
Erlangen, Germany.


Renal sympathetic nerve activity (RSNA) is increased in sepsis. This is not just 
due baroreceptor unloading, but rather induced by the inflammatory process. Neither 
the consequences nor the mechanisms leading to increased RSNA in sepsis are as yet 
determined. We hypothesized that 1) LPS and/or other inflammatory mediators interfere 
with electrophysiological properties of peptidergic afferent renal neurons (PARN) that 
play a role in the control of RSNA and 2) sensitize TRPV1 mediated release of calcitonine 
gene related peptide (CGRP).


1) PARN were cultivated with or without LPS (E.coli O127/B8) from DRGs 
(Th11–L2), harvested from male SD rats 7 days after fluorescent labelling with DiI to 
enable identification of PARN. PARN underwent acid stimulation (pH5) while measuring 
whole-cell currents at -80mV, blockers of ASIC (Amiloride) and TRPV1 (Capsazepine) were 
added. 2) Kidney slices – incubated with or without LPS – were stimulated by Capsaicin 
and CGRP content of the bath supernatant was measured (ELISA).


1) Transient, ASIC-mediated currents were not significantly affected by LPS; Sustained 
currents where significantly increased (-1.72±0.45 vs. -3.62±0.41 pA/pF; p<0.01) and 
became resistant to TRPV1-blockade by Capsazepine (-0.88±0.48 vs. -3.39±0.65 pA/pF; 
p<0.01). IL1, TNF, or IL2 had no effect. 2) Stimulation of kidney slices in organ bath by 
capsaicin increased supernatant CGRP (6.1±1.0 vs. 14.4±2.1 ng/ml; p<0.05), this response 
was augmented by LPS pre-incubation (6.0±0.7 vs. 58.9±20.6 ng/ml; p<0.05).


Conclusion: 1) It is shown for the first time that LPS affects some electrophysiological 
properties of PARN. This might serve as a possible explanation for RSNA increase in sepsis. 
2) The finding that LPS incubation also sensitized TRPV1-mediated CGRP release from 
afferent nerve endings in renal tissue underlines the functional relevance of the findings. 3) 


Whether the observed LPS effects are non-specific or rather due to a, e.g., toll-like receptor 
4 (TLR4) mediated mechanism remains to be determined.


Disclosure of Financial Relationships: nothing to disclose
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Non Invasive Dynamic Measure of Renal Function in a Rat Acute Injury 
Model  Richard Martin Fitch,1 Bethel Asmelash,1 Martin P. Debreczeny,2 Sevag 
Demirjian,3 John N. Freskos,1 Karen P. Galen,1 Kimberly R. Gaston,1 Christine 
L. Hemenway,1 Heather Kinyon,1 James G. Kostelc,1 Amruta R. Poreddy,1 
Raghavan Rajagopalan,1 Tasha M. Schoenstein,1 Jeng-Jong Shieh,1 James H. 
Wible,1 James M. Wilcox,1 Jolette K. Wojdyla,1 Richard B. Dorshow.1  1Covidien, 
Hazelwood, MO; 2Martin Debreczeny Consulting, Danville, CA; 3Nephrology 
and Hypertension, Cleveland Clinic, Cleveland, OH.


A simple, reliable measure of renal function that is both sensitive and precise remains 
an unmet medical need for detection and monitoring of kidney function. With the injection 
of a fluorescent tracer that is freely filtered by the kidney (glomerular filtration agent), 
renal function can be determined from the elimination rate constant (terminal half life) 
measured with an optical probe over the skin. We hypothesize that a series of fluorescent 
tracer injections and non invasive terminal half life measurements can provide a sensitive 
measurement of renal function capable of showing dynamic changes over time. Several 
terminal half life measurements and serum creatinine measurements were made in 5/6 
nephrectomy rats in order to show the dynamic changes in renal function over time after 
acute kidney injury (AKI). Four hours after AKI in rats, serum creatinine levels increased 3 
fold and continued to increase to a maximum 4 fold over baseline by 24 hours. In contrast, 
the maximum change in the terminal half life occurred at 4 hrs and showed significant 
recovery by 12 hours. The dynamic changes in terminal half life of the fluorescent tracer 
suggests that after initial injury, the remaining viable kidney begins to recover or compensate 
for reduced function much earlier than suggested by serum creatinine levels. A series of 
fluorescent tracer injections followed by non invasive terminal half life measurements 
provide a sensitive method for monitoring acute changes in renal function over time.


Disclosure of Financial Relationships: employer: Covidien.
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Specific Roles of CCR1 and CCR2 in Ischemic Acute Kidney Injury  
Kengo Furuichi,1 Yasuyuki Shinozaki,2 Philip M. Murphy,4 Shuichi Kaneko,2 
Takashi Wada.3  1Division of Blood Purification, Kanazawa University Hospital, 
Kanazawa, Ishikawa, Japan; 2Department of Disease Control and Homeostasis, 
Kanazawa University Graduate School of Medical Science, Kanazawa, 
Ishikawa, Japan; 3Department of Laboratory Medicine, Kanazawa University 
Graduate School of Medical Science, Kanazawa, Ishikawa, Japan; 4Laboratory 
of Molecular Immunology, Molecular Signaling Section, National Institute of 
Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD.


BACKGROUND: Interstitial leukocyte infiltration and tubular necrosis are two 
classic pathologic findings in ischemic acute kidney injury, however, specific molecular 
mechanisms have not been fully delineated. Here we provide genetic and pharmacologic 
evidence supporting differential roles for the chemokine receptors CCR1 and CCR2 in 
these processes.


METHODS and RESULTS: In a mouse model of acute ischemic kidney injury, we 
detected accumulation of CCR1 and CCR2 positive cells in the interstitium of ischemic 
kidneys as well as accumulation of mRNA and protein for the CCR1 ligands CCL3 
(MIP-1alpha) and CCL5 (RANTES), and the CCR2 ligand CCL2 (MCP-1). On day 2 
post-ischemia, compared to kidneys from wild type control mice, kidneys from mice 
lacking CCR1 and CCR2 contained 15% and 50% fewer leukocytes, respectively. Similar 
reductions were observed at this time point in wild type mice treated prior to injury with 
CCR1 and CCR2 specific antagonists. The extent of tubular necrosis in the model on day 
2 post-injury was not affected by CCR1 deficiency, but was reduced by ∼70% in CCR2 
deficient mice. Similar effects were also observed in injured wild type mice treated with 
CCR1 and CCR2 specific antagonists.


CONCLUSION: Thus, CCR2 appears to play an important role in promoting both 
leukocyte accumulation and tubular necrosis after ischemia kidney injury in mice, whereas 
CCR1 plays a more limited role in control of leukocyte infiltration and is not involved in 
tubular necrosis.
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Recombinant Human Soluble Thrombomodulin Enhances Microvascular 
Flow and Minimizes Radiocontrast-Induced Nephropathy in Rats  Akanksha 
Gupta,1 Ruben Sandoval,2 Silvia B. Campos,2 Nathan J. Becker,2 David T. Berg,1 
Brian W. Grinnell,1 Bruce A. Molitoris.2  1Biotechnology Discovery Research, 
Lilly Research Laboratories, Indianapolis, IN; 2Division of Nephrology, Indiana 
Center for Biological Microscopy, Indiana University School of Medicine, 
Indianapolis, IN.


Radiocontrast-induced nephropathy (CIN) remains a significant iatrogenic cause of 
acute kidney injury (AKI) in high-risk patients, despite the development of safer contrast 
media, improvement of hydration protocols, and the introduction of additional preventive 
strategies. Microvascular dysfunction following endothelial and leukocyte activation 
contribute significantly to the development of CIN. We have previously demonstrated 
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that a soluble form of thrombomodulin (sTM) attenuates LPS and ischemia-induced 
AKI by preventing endothelial-leukocyte interaction and modulating renal blood flow. 
To investigate whether sTM also confers protection against AKI induced following 
radiocontrast administration, CIN was induced in male Munich Wistar rats by the 
hyperosmolar radiocontrast sodium diatrizoate (9ml/kg) following 3wks of sodium 
depletion. Radiocontrast administration resulted in a significant increase in serum creatinine 
within 24h of contrast administration [0.2 mg/dl (control) vs. 0.480.04 mg/dl (contrast 
agent), p=0.0001]. Pretreatment with recombinant rat sTM attenuated the increase in serum 
creatinine by 41% [baseline SCr (0.180.02); 24h SCr 0.480.04 mg/dl (contrast agent, 24h) 
vs. 0.3?0.03 mg/dl (contrast agent+sTM, 24h), p=0.001]. Creatinine clearance was also 
significantly increased following sTM treatment [0.40.03 ml/min/100g tissue (contrast agent, 
24h) vs. 0.750.07 ml/min/100g tissue (contrast agent +sTM), p=0.0008]. sTM significantly 
improved peritubular capillary flow [854112 µm/sec (contrast agent) vs. 1258141 µm/
sec (contrast agent +sTM), p=0.015], as determined by quantitative two-photon intravital 
microscopy at 24h hours post-radiocontrast administration. These data suggest that sTM 
pretreatment significantly reduces renal dysfunction in a rat model of CIN by preventing 
the reduction in microvascular flow and minimizing ongoing hypoxic injury.


Disclosure of Financial Relationships: employer: Eli-Lilly and Company.
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Human Amphiregulin Is Upregulated in Early Ischemia/Reperfusion 
Injury (IRI)  Niels H. Huizing,1 Gemma M. Mulder,1 Lydia Visser,1 Maria 
Sandovici,2 Marc Seelen,4 Henri G. D. Leuvenink,3 Rutger J. Ploeg,3 Harry van 
Goor.1  1Pathology and Medical Biology, University Medical Center Groningen 
(UMCG); 2Clinical Pharmacology, UMCG; 3Surgery, UMCG; 4Internal 
Medicine, UMCG, Netherlands.


Amphiregulin, an Epidermal Growth Factor Receptor (EGFR) ligand, is involved in 
mammary duct formation and outgrowth and branching of the kidney, lung and prostate. 
Amphiregulin is upregulated in cystic kidneys and bladder tumour progression. Since EGFR 
activation is involved in renal disease, we now studied amphiregulin in human IRI.


In human renal donor biopsies (Living, Deceased Brain Dead (DBD) and Deceased 
Cardiac Dead (DCD) donors), amphiregulin mRNA expression was studied at time of 
donation (T1), after cold ischemia (T2) and after reperfusion (T3). In post-transplant urine 
(from living, DBD and DCD donors), amphiregulin protein levels were measured 2d after 
transplantation and were corrected for the urine creatinine level.


In human living renal biopsies, amphiregulin mRNA expression was significantly 
increased at T3 compared to T1 (p<0.0001) and T2 (p<0.0001). DBD donor biopsies 
showed a significant increase in amphireguline mRNA expression at T3, compared to T1 
(p<0.0001) and T2 (p<0.0001). Amphiregulin mRNA expression in DCD biopsies was 
significantly increased at T3 compared to T1 (p<0.0001) and T2 (p<0.01).


Amphiregulin protein urine levels in DCD donor kidneys (151±65.92) are significantly 
increased compared to living (3.8±0.39, p<0.01) and DBD donor kidneys (17.9±8.6, 
p<0.01).


In human transplant conditions, amphiregulin mRNA is upregulated in the early phase of 
IRI. Amphiregulin protein levels were increased the most in urine from DCD donor kidneys, 
indicating a role for amphireguline in ischemic damage early after renal transplantation.
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Effects of Murine Anti-Thymocyte Globulin on Experimental Kidney Warm 
Ischemia-Reperfusion Injury  Hye Ryoun Jang,1 Maria Teresa Gandolfo,2 
Gang Jee Ko,1 Lorraine C. Racusen,2 Hamid Rabb.1  1Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD; 2Pathology, Johns Hopkins 
University School of Medicine, Baltimore, MD.


Kidney ischemia-reperfusion injury (IRI) plays an important role in the development 
of delayed graft function (DGF) and poor outcome of allografts. A limited number of 
clinical studies with small patient numbers have suggested a beneficial role for human 
anti-thymocyte globulin (ATG) in preventing DGF. We therefore examined the short-
term effect of murine anti-thymocyte globulin (mATG) on kidney warm IRI in mice. The 
effects of mATG, rabbit immunoglobulin (RIgG), or saline with different dosing schedules 
(pre-ischemia vs. at time of reperfusion) were assessed in three different IRI models: 30 
min bilateral, 60 min bilateral, and 45 min unilateral IRI. mATG effectively depleted 
circulating T cells but was less effective in depleting kidney infiltrating T cells. There 
was no difference in serum creatinine levels between mATG and control groups in each 
model. Scoring of renal tubular damage and regenerating tubules revealed no difference 
between groups on day 1 and 3 after bilateral IRI, and also on day 7 after unilateral IRI. 
The percentages of CD3+CD4-CD8- double-negative T cells and B cells increased, and 
the percentages of regulatory T cells and NK cells decreased in the post-ischemic kidneys 
after mATG treatment. mATG treatment did not alter the trafficking of NKT cells into the 
post-ischemic kidneys. mATG did not change the expression of pro-inflammatory cytokines 


such as IFN-γ and TNF-α or anti-inflammatory cytokines such as IL-4 and IL-10 in post-
ischemic kidneys. Murine ATG treatment imparted minimal short-term effects on renal 
tubular injury and renal function following warm IRI in mice.
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T Cell-Dependent Distant Organ Apoptosis during Ischemic Acute Kidney 
Injury (AKI)  Mihaela L. Lie,1 Hamid Rabb,2 Heitham T. Hassoun.1  1Surgery, 
Johns Hopkins University, Baltimore, MD; 2Medicine, Johns Hopkins University, 
Baltimore, MD.


Introduction: Kidney ischemia reperfusion injury (IRI) induces caspase-dependent 
pulmonary endothelial cell (EC) apoptosis which contributes to lung microvascular injury. 
Prior studies have established a role for T lymphocytes in the local innate immune response 
during kidney IRI. We investigated lung T lymphocyte trafficking during kidney IRI and 
its potential role in AKI-associated lung apoptosis.


Methods: C57BL/6J mice (n≥5) underwent 60 minutes bilateral renal pedicle clamp 
(IRI) or sham laparotomy (lap). At 4 or 24 hours, lung lymphocyte trafficking of CD3+, 
CD19+, CD3+ N.K+, CD3+CD4+, and CD3+CD8+ lymphocytes and their activation status 
(CD69+,CD25+) was determined by flow cytometry (FACS). At 24 hours, lung apoptosis 
was assessed by active Caspase 3 (aC3, expressed as IU/mg protein X 103) activity, 
immunohistochemistry (IHC), and Western blot. In separate experiments, T cell deficient 
(Tnu/nu) and wild type (WT) control mice underwent IRI or sham lap and lung aC3 activity 
was measured at 24 hours.


Results: Kidney IRI increased lung aC3 activity (52.9 +/- 4.1 vs. 24.5 +/- 3.7, p< 0.05) 
and expression when compared to sham. An increase in lung CD3+ T cells (36±4.0% vs 
25±0.4%, p<.05) and CD3+CD8+ T cells (25±2.7% vs 15±3.3%, p<.05) was observed in 
IRI treated vs. sham controls, but no difference in CD3+CD4+ (23±3.8% vs 20±1.6%) or 
CD19+ (38±3.8% vs 27±5.2%) cells. During IRI, CD3+CD8+ T cells demonstrated increased 
expression of both CD69+ (15.8±0.8% vs 3.3±1.5%, p<.05) and CD25+ (41.5±1.1% vs. 
32±3%, p<.05) activation markers at 24 hours, while CD3+CD4+ demonstrated early 
increased CD69+ (15.6±1.0% vs 5.0±2.0%, p<.05) expression at 4 hours. aC3 activity 
(13.3 ± 1.4 vs. 9.9±2.3) and expression in lung tissues of Tnu/nu mice during IRI was not 
different from sham controls.


Conclusions: Caspase-dependent lung endothelial apoptosis is an important mechanism 
of kidney IRI induced lung injury, and both CD3+CD8+ and CD3+CD4+ T cells likely play 
important roles in these AKI-induced distant organ effects. Further mechanistic studies 
linking T cells to lung EC apoptosis and microvascular injury are needed.
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EGFR Inhibition Attenuates Inflammation and Pre-Fibrosis in Renal 
Ischemia/Reperfusion Injury (IRI)  Gemma M. Mulder, Jan-Luuk Hillebrands, 
Harry van Goor.  Pathology and Medical Biology, University Medical Center 
Groningen and University of Groningen, Groningen, Netherlands.


Epidermal Growth Factor Receptor (EGFR) and its ligands (e.g. HB-EGF, TGFα) 
are expressed along the nephron and activated after renal IR. The role of EGFR signalling 
in renal injury is accentuated by previous findings demonstrating protection from lesion 
development in AngII-induced nephropathy in mice overexpressing a dominant negative 
isoform of EGFR Also, renal IRI is attenuated in HB-EGF-/- mice subjected to IR. We 
studied the effect of pharmacological EGFR inhibition on renal function and morphology 
in a rat model of IRI.


Male Wistar rats (n=8 rats/group) were subjected to 45 min of unilateral ischemia, 
followed by 1, 4 or 14 d of reperfusion. The rats received either EGFR kinase inhibitor 
PKI-166 treatment by gastric gavage (100 mg/kg/day) or equal volume of vehicle for 1, 
4, or 14 d starting 1h before the operation. Plasma creatinine, glomerular and interstitial 
macrophage influx and interstitial pre-fibrosis (αSMA) were investigated.


Plasma creatinine levels were significantly higher in IR rats after 1d compared to sham 
operated rats (37.75±6.04 vs 24.06±3.49 resp, p<0.0001) and 4d (33.81±4.93 vs 23.17±2.37 
resp, p<0.0001). No differences were detected between treated and untreated rats. Rats 
treated with PKI-166 showed significantly less interstitial macrophages (morphometry) after 
1d compared to untreated rats (0.56±0.28 vs 0.90±0.38 resp, p<0.01) and 4d 1.09±0.59 
vs 1.71±0.68 resp, p<0.01), whereas no significant differences were found in glomerular 
macrophage influx after 1 and 4d. At 14d glomerular macrophage influx was not significant 
(0.84±0.27 vs 0.74±0.29, vehicle vs PKI-166 resp) and interstitial macrophages remained 
stable at 1.29±0.52 vs 1.53±0.58 (vehicle vs PKI-166, NS). Furthermore, the level of αSMA 
(morphometry) is significantly lower in treated rats after 4d IR compared to untreated rats 
(8.44±2.72 vs 15.61±3.20 resp, p<0.01).


In conclusion, treatment with PKI-166 reduces macrophage accumulation and 
interstitial αSMA in the early phase of IRI. This indicates that EGFR inhibition is beneficial 
in renal transplantation.
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Angiotensin II Type 1 Receptor Antagonism Attenuates Abnormalities in 
Renal Blood Flow Autoregulation in Rats with Endotoxin-Induced Acute 
Kidney Injury  Nicoletta Nitescu,1 Gerald F. DiBona,2 Elisabeth Grimberg,3 
Gregor Guron.3  1Dept of Anesthesiology and Intensive Care, Institute of Clinical 
Sciences, Gothenburg, Sweden; 2Institute of Internal Medicine, Iowa City, IA; 
3Dept of Molecular and Clinical Medicine/Nephrology, Institute of Medicine, 
Gothenburg, Sweden.


Sepsis is associated with an activation of the renin-angiotensin system and renal 
haemodynamic abnormalities. The aim was to determine the effects of angiotensin II type 
1 receptor antagonism with candesartan on dynamic autoregulation of renal blood flow 
(RBF) in endotoxemia using transfer function (TF) analysis. Endotoxemia was induced 
in Sprague-Dawley rats by an intraperitoneal dose of lipopolysaccharide (LPS; E. Coli 
7.5 mg•kg-1). At 16 h of endotoxemia, renal clearance experiments were performed in 
thiobutabarbital anaesthetised rats. After baseline measurements, study groups (1) Sham-
Saline, (2) LPS-Saline and (3) LPS-Candesartan received isotonic saline or candesartan 
(10 µg•kg-1 intravenously). Arterial pressure (AP), RBF and kidney function were analysed 
during 2 h after drug administration. TF analysis from AP to RBF was used to examine 
the contributions of the myogenic and tubuloglomerular feedback (TGF) mechanisms to 
dynamic autoregulation of RBF. At baseline, endotoxemic rats showed an approximate 
50 % reduction in glomerular filtration rate (GFR) and RBF (p<0.05), but no significant 
alterations in mean arterial pressure (MAP) compared to saline-injected controls. 
Candesartan significantly increased RBF (+40±6 % vs. baseline; p<0.05 vs. LPS-Saline) 
but did not significantly influence MAP or GFR in endotoxemic rats. Endotoxemic animals 
had significantly elevated TF gain values in the frequency range of the TGF (0.01-0.03 Hz) 
reflecting impaired autoregulation (periods C3/4 2.2±1.6 vs. -2.6±0.6 dB, p<0.05; and C7/8 
-0.4±1.3 vs. -4.0±0.8 dB, p<0.05; in groups LPS-Saline and Sham-Saline, respectively). 
Candesartan normalised TF gain in this frequency range (periods C7/8 -6.1±2.3 dB in 
group LPS-Candesartan, p<0.05 vs. LPS-Saline). In conclusion, candesartan ameliorates 
the adverse effect of LPS on the TGF component of dynamic autoregulation of RBF.
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Cellular Stress Responses to Ischemia Reperfusion with Ischemic 
Preconditioning  Joseph Satriano.  Medicine, UCSD/VASDHS, San Diego, 
CA.


The purpose of these studies is to evaluate mechanisms of cell response to stress to 
determine how ischemic preconditioning (IPC) may alter these responses in the model of 
ischemia reperfusion (IR).


Methods. Ischemia was performed unilaterally for a period of 45 minutes. IPC was four 
cycles of 5 min ischemia followed by 5 min reperfusion. Animals were sacrificed after 24 
hours, or 7 days of reperfusion, the latter +/- unilateral nephrectomy.


Results. At 24 hours, IPC alone does not induce expression of the apoptosis, growth or 
autophagy markers seen with IR or IPC+IR, but does induce HO-1 expression. At 7 days 
reperfusion growth, apoptotic and autophagy markers are increased with ischemia. HO-1 
and the phosphorylated (activated) AMP activated protein kinase (AMPK), autophagy, p27 
axis are up regulated. However, we do not observe differences between the IR and IPC+IR 
groups with these markers, KW:BW, or creatinine levels.


In a second set of experiments we performed a unilateral nephrectomy 3 weeks prior to 
IPC and/or IR to disallow shunting. IPC+IR further increases growth markers (Akt-p, Cyclin 
A, PCNA) from IR levels, which correlate with the significantly larger kidneys observed 
relative to IR alone (KW:BW x100: C= 0.34, IPC = 0.38, IR = 0.57, IPC+IR = 0.86). If 
this growth represents repair, it appears accelerated in the IPC+IR group.


HO-1, the AMPK-p, autophagy, p27 axis and apoptosis markers are also all up 
regulated in IPC+IR. Interestingly, AMPK-p, autophagy and p27 should counter growth 
and apoptosis, making the temporal dynamics of this response attractive. Furthermore, there 
is a decrease in the gap junction protein Cx43, which would be associated with growth as 
well as protection from inflammation and necrosis due to the ‘innocent by-stander’ effect 
that can occur in response to extensive damage.


Discussion. IPC of IR augments the cellular markers from IR levels at day 7 of 
reperfusion. In total, IPC+IR presents increased growth, up regulation AMPK-p and 
autophagy, and down regulation of Cx43, all of which can afford protective/repair functions. 
A time course might reveal temporal growth-repair phases. This data implies IPC can be 
pro-active in repair and protection.
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LPS Does Not Worsen Kidney Injury or Increase Renal HIV Transcription 
in a Transgenic Mouse Model  Jeremy S. Leventhal, Alexandra Snyder, Pengfei 
Gong, Bin Wang, Ross Michael.  Medicine Division of Nephrology, Mount Sinai 
School of Medicine, New York, NY.


BACKGROUND: Acute kidney injury (AKI) is associated with increased rates of 
mortality in many patient populations and settings. Recent studies have reported that 
HIV infected individuals have a higher risk of AKI than uninfected persons. However, 
the etiology of this increased susceptibility is unknown. In these studies, we tested our 
hypothesis that increased systemic levels of LPS increases renal expression of HIV and 
that HIV transgenic (Tg26) mice have increased susceptibility to AKI. METHODS: Tg26 
mice harbor an HIV transgene encoding all HIV genes except gag and pol, and develop 
a phenotype analogous to HIVAN. Mice were used at 4 weeks of age before the onset of 


gross renal disease. Mice were injected i.p. with LPS. Serum, kidney, and spleen tissue were 
taken from LPS and saline injected Tg26 mice and wild type(WT) controls for analysis of 
renal function, cytokine expression, and HIV transcription. HIV transcription was analyzed 
by qPCR in primary tubular cell cultures from Tg26 kidneys and in HIV infected human 
renal tubular epithelial cells (RTEC) after LPS exposure. RESULTS: HIV transcription 
increased mildly, though significantly (2.8 and 1.47 fold), in primary cultures of Tg26 
kidney cells and human RTEC 48 hours after LPS exposure. LPS injection induced 7.4-
fold increase in HIV RNA in spleens but no change in kidneys. LPS induced renal failure 
in Tg26 and WT mice, however there was no significant difference in serum urea nitrogen 
levels at baseline or 24 hours after LPS injection for Tg26 and WT mice. qPCR analysis of 
cytokine expression revealed similar profiles for both transgenic and wild type mice with the 
exception of CXCL10, which increased more in WT mice. CONCLUSION: HIV-transgenic 
mice do not have increased susceptibility to LPS induced renal failure and do not increase 
renal expression of HIV after LPS injection. These data demonstrate that the increased 
risk of AKI in HIV positive patients is likely not mediated via increased expression of 
HIV in RTEC in the setting of sepsis. Moreover, regulation of HIV transcription in RTEC 
is different to that in splenocytes.
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Acute Kidney Injury Caused by Venom from Lachesis muta Snakes – An 
Experimental Study  Meire Pinheiro, Glória E. F. Mendes, Marcos A. M. 
Luz, Emmanuel A. Burdmann.  Division of Nephrology, Sao Jose do Rio Preto 
Medical School, Sao Jose do Rio Preto, SP, Brazil.


Introduction: Lachesis muta (L. muta) is the largest poisonous snake in the American 
continent, and is responsible by 17% of the venomous snakebites in the Amazon area. Acute 
kidney injury (AKI) has been reported after Lachesis accidents. The aim of this study was 
to assess, using an experimental model, if L. muta venom (LMV) causes AKI and to study 
some of the possible mechanisms involved.


Methods: LMV (Sigma, 1mg/kg) was injected by jugular vein in male Wistar rats 
(groups of 6 to 8 rats). The following parameters were analyzed pre, after 50 min and after 
24 h of LMV injection: GFR (inulin clearance, ml/min/100 g), renal blood flow (RBF, 
Doppler ultrasound, ml/min), mean arterial pressure (MAP, renal vascular resistance (RVR, 
mmHg/ml/min), intracarotid catheter, mmHg), diuresis (D, µl/min). In another group of 
rats saline (VH) or LMV were injected and after 50 min hematocrit (Hct, %), aspartate 
aminotransferase (AST, IU/L), alanine aminotransferase (ALT, IU/L), lactic dehydrogenase 
(LDH, IU/L) and creatine phosphokinase (CPK, IU/L) were analyzed. Renal histology was 
assessed in VH and LMV rats. Results are mean ± SEM.


Results: The survival rate was 100%. LMV induced early decrease in GFR (1.1±0.1 to 
0.7±0.1, p<0.0001), in RBF (7.0±0.4 to 5.1±0.6, p<0.0014), in D (33±8 to 19±2, p<0.007) 
and in MAP (128±2 to 102±3, p<0.0001). Elevation in RVR was not significant (18.4±0.7 
to 22.0±2.6). LMV caused significant increases in Hct (44±1 to 53±1, p=0.0003) and ALT 
(69±5 to 92±7, p=0.0255). There was a non significant increase in LDH (74±14 to 135±30) 
and CPK (295±42 to 372±43). AST values did not change (75±9 to 78±7). After 24 hours 
GFR returned to normal (1.3±0.1). Renal histology in LMV group disclosed acute proximal 
and distal tubular cells injury ranging from nuclear dyskaryosis and cellular tumefaction 
to karyolysis and cell necrosis.


Conclusions: LMV caused early AKI characterized by GFR decrease and proximal 
tubule cells structural injury. There was GFR recovery after 24 hours. The potential 
mechanisms for the observed renal injury are systemic and renal hemodynamics changes, 
hemoconcentration and, likely, rhabdomyolysis.
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Roles of a Chemokine, IP-10, in Recovery from Acute Kidney Injury  
Yasuyuki Shinozaki,1 Kengo Furuichi,2 Akinori Hara,1 Kiyoki Kitagawa,1 
Norihiko Sakai,2 Shuichi Kaneko,1 Takashi Wada.3  1Disease Control and 
Homeostasis, Kanazawa University Graduate School of Medical Science, 
Kanazawa, Ishikawa, Japan; 2Division of Blood Purification, University 
Graduate School of Medical Science, Kanazawa, Ishikawa, Japan; 3Laboratory 
Medicine, University Graduate School of Medical Science, Kanazawa, Ishikawa, 
Japan.


Background: Some tubular epithelial cells aggressively proliferate after tubular necrosis 
in acute kidney injury (AKI). The tubular cell proliferation should be rigidly regulated for 
recovery from the injury. However, precise mechanisms involved in tubular cell regeneration 
are unclear so far. A chemokine, interferon (IFN)-inducible protein 10 (IP-10;CXCL10), 
is reported to participate in tissue repair of skin and liver. Here we provide the roles of 
IP-10 in recovery from AKI.


Methods: Urine samples of human AKI were serially collected. The level of IP-10 in 
each urine sample was measured by ELISA. To evaluate the precise roles of IP-10 in repair 
of AKI, an animal model and cultured cells were used. A left kidney of BALB/c mouse 
was clamped for one hour, and allowed to be reperfused. Neutralizing anti-IP-10 antibody 
or control IgG at a dose of 5 mg/kg/day was administered intravenously one hour before 
renal vessel clamp. Mouse tubular epithelial cells were cultured and evaluated the effects 
of anti-IP-10 antibody on cell proliferation.


Results: In good recovery patients, the urinary levels of IP-10 transiently increased 
around one week after AKI. However, the urinary levels of IP-10 did not increase in 
poor prognosis patients. In an animal model, IP-10 was upregulated in ischemic injured 
kidney. The number of Ki67-positive proliferating tubular cells significantly increased in 
neutralizing anti-IP-10 antibody treated animal. Similarly, in vitro, the number of Ki67-
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positive tubular epithelial cells significantly increased in neutralizing anti-IP-10 antibody 
treated cultured cells. Moreover, the percentage of G2 phase proliferating cells significantly 
increased in neutralizing anti-IP-10 antibody treated cultured cells.


Conclusion: IP-10 has an anti-proliferative effect on tubular epithelial cells, and this 
effect would play some roles in the recovery from AKI.
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S6 Kinase/p90Rsk Axis Regulates eEF2 Dephosphorylation To Induce 
TGF-beta-Stimulated Mesangial Cell (MC) Hypertrophy  F. Das, N. Ghosh-
Choudhury, N. Dey, B. S. Kasinath, G. Ghosh Choudhury.  University of Texas 
Health Science Center, San Antonio, TX.


Diabetic nephropathy is associated with increased expression of transforming 
growth factor-beta (TGFb) in MC. We have recently shown that TGFb-stimulated protein 
synthesis necessary for MC hypertrophy is mediated by stimulation of initiation step of 
mRNA translation. Elongation phase of translation also contributes to protein synthesis. 
Dephosphorylation of eukaryotic elongation factor 2 (eEF2) by inactivation of eEF2 kinase 
(K) promotes mRNA elongation. The role of TGFb in regulation of eEF2 phosphorylation 
and its contribution to MC hypertrophy has not been investigated. TGFb rapidly increased 
inactivating Ser-366 phosphorylation of eEF2-K, resulting in dephosphorylation of eEF2 at 
Thr-56. PI 3 kinase inhibitor Ly294002 and MEK inhibitor U0126 each partially inhibited 
TGFb-induced eEF2-K phosphorylation concomitant with partial increase in phosphorylation 
of eEF2. Both inhibitors together completely blocked phosphorylation of eEF2-K. mTOR 
inhibitor rapamycin partially inhibited eEF2-K phosphorylation. Rapamycin plus U0126 
completely attenuated the phosphorylation of eEF2-K. Dominant negative p90Rsk, an 
Erk1/2 target, partially blocked eEF2-K phosphorylation. Both dominant negative mTOR 
and p90Rsk together completely abrogated eEF2-K phosphorylation, resulting in increased 
phosphorylation of eEF2. Since we showed previously that mTOR target S6 kinase regulates 
TGFb-induced protein synthesis, we examined the role of S6 kinase. Dominant negative 
S6 kinase partially blocked eEF2-K phosphorylation. However, combination of dominant 
negative S6 kinase and p90Rsk completely inhibited eEF2-K phosphorylation and increased 
phosphorylation of eEF2, respectively. Phosphorylation-dependent inactivation of eEF2-K 
increases protein synthesis. We directly examined the role of eEF2-K in protein synthesis in 
mesangial cell by using shRNA, which reduced eEF2-K expression in MC. ShRNA targeting 
eEF2-K significantly increased protein synthesis in control cells. These results provide the 
first evidence demonstrating roles for both PI 3 kinase-mTOR-S6K and Erk1/2-p90Rsk 
cascades in TGFb-induced phosphorylation of eEF2-K and MC hypertrophy.
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Luteolin Ameliorates Cisplatin-Induced Acute Kidney Injury by Regulation 
of Inflammation and Tubular Apoptosis  Kyung Pyo Kang, Duk Hoon Kim, 
Yu Jin Jung, Ae Sin Lee, June Eun Lee, Kunka Mohanram Ramkumar, Sik 
Lee, Won Kim, Sung Kwang Park.  Internal Medicine, Renal Regeneration 
Laboratory, Research Institute of Clinical Medicine and Diabetes Research 
Center, Chonbuk National University Medical School, Jeonju, Korea.


Acute kidney injury can occur after high-dose cisplatin chemotherapy with about 20% 
of patients. Renal Inflammation and tubular apoptosis are proposed mechanism of cisplatin-
induced acute kidney injury. Luteolin, a flavone found in high concentration in celery, 
green pepper and chamomile, has been reported as anti-inflammatory, anti-oxidant and 
anti-carcinogenic effects. The purpose of this study was to investigate the anti-inflammatory 
and anti-apoptotic effect of luteolin on cisplatin-induced acute kidney injury.


C57BL/6 mice were treated with cisplatin (20 mg/kg) with or without pre-treatment with 
luteolin (50 mg/kg for 3 days). Renal function, histological changes, renal inflammation, 
degree of tubular apoptosis and their molecular mechanisms were investigated.


Luteolin significantly improved cisplatin-induced renal dysfunction as measured by 
BUN and creatinine. Luteolin suppressed the cisplatin-induced increase of renal TNF-α 
protein level and intercellular adhesion molecule-1. Further, CD11b-positive macrophage 
infiltration was significantly reduced by luteolin treatment in cisplatin group. Luteolin 
treatment effectively decreased the cisplatin-induced tubular cell apoptosis as measured by 
TUNEL staining, renal p53 and Bax/Bcl2 protein expression and caspase-3 activity.


These results suggested that luteolin treatment ameliorates cisplatin-induced acute 
kidney injury by regulation of renal inflammation and p53 dependent renal tubular 
apoptosis.
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Ghrelin Protects Mice Against Endotoxemia-Induced Acute Kidney 
Injury  Wei Wang,1 Shweta Bansal,1 Sandor Falk,1 Danica Ljubanovic,2 Robert 
Schrier.1  1Department of Medicine, University of Colorado Denver, Aurora, CO; 
2Department of Pathology, Dubrava University Hospital, Zagreb, Croatia.


Acute kidney injury (AKI) in septic patients drastically increases the mortality to 50-
80%. Sepsis is characterized by endothelial dysfunction as well as overwhelming induction 
of proinflammatory cytokines. Ghrelin has been shown to induce vasorelaxation and has 
anti-inflammatory properties in sepsis. We thus hypothesized that ghrelin may afford renal 
protection during endotoxemia-induced acute kidney injury (AKI). Studies were conducted 
in a normotensive endotoxemia-induced AKI model in mice by intraperitoneally injection of 
3.5mg/kg LPS. Serum ghrelin levels were increased during endotoxemia accompanied by 


increased ghrelin receptor (GHSR-1a) protein expression in the kidney. Recombinant ghrelin 
significantly decreased serum nitric oxide (NO) levels, renal iNOS expression and renal 
cortical cGMP levels induced by LPS. Ghrelin administration (1.0mg/kg subcutaneously 
6 hours and 30 minutes before and 14 hours after LPS) also significantly decreased serum 
endothelin-1 (ET-1) levels as well as serum cytokine levels (TNF-α, IL-1β and IL-6) 
induced by LPS. When administrated before LPS, ghrelin protected against the fall in GFR 
(172.9 ± 14.7 vs 90.6 ± 15.2µl/min, p<0.001) at 16 hours after LPS administration as well 
as RBF (1.65±0.07ml/min vs 1.47±0.04 ml/min, p<0.01) without affecting mean arterial 
pressure (MAP). Ghrelin remained renal protective even when it was given after LPS. In 
summary, ghrelin offered significant protection against endotoxemia-induced AKI. These 
renal protective effects of ghrelin were associated with an inhibition of the overexpression 
of renal iNOS, rises in serum NO, ET-1 and cytokines induced by LPS. Thus ghrelin may 
be a promising peptide in managing endotoxemia-induced AKI.
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Central Role of the Adaptor Protein MyD88 in Hypoxia/Ischemia-Induced 
Acute Renal Tubular Injury and Protective Role of Pituitary Adenylate 
Cyclase-Activating Polypeptide  Min Li, Altaf M. Khan, Saravanan 
Balamuthusamy, Eric E. Simon, Vecihi Batuman.  Section of Nephrology and 
Hypertension, Department of Medicine, Tulane University School of Medicine, 
New Orleans, LA.


We investigated the role of Toll-like receptor 4 (TLR4) and its adaptor protein MyD88 
in ischemia-reperfusion injury (IRI) in the kidney, and determined whether pituitary 
adenylate cyclase-activating polypeptide (PACAP) would ameliorate IRI injury. For this 
purpose, primary cultures of proximal tubule epithelial cells (PTEC) were prepared from 
wild-type and MyD88-/- mice, and subjected to hypoxia for 90 min. AKI was induced in 
vivo in wild-type mice only by IRI. The innate immune responses to hypoxia or IRI were 
quantified by measuring the cytokines TNF-α, MIP-2, IL-1β, IFN-γ, MCP-1, and IL-6 in 
cell supernatants and in the kidneys from mice using multiplex analyses, ELISA, and RT-
PCR. Hypoxia resulted in significant increases in IL-1β, MIP-2, IFN-γ, MCP-1, and IL-6, 
and apoptosis/necrosis in cultured PTEC from wild-type mice, but these responses were 
markedly blunted in MyD88-/- PTEC. The hypoxia-induced cytokine responses and cell 
apoptosis were further suppressed by treatment with PACAP38. The mRNA and protein 
levels of TLR4 and MyD88 as well as MCP-1 and IL-6 mRNA were enhanced in vivo in 
kidneys from wild-type mice following renal ischemia. PACAP38 significantly inhibited 
TLR4/MyD88/IRF3/TRAF6 expression and the secretion of TNF-α, IL-1β and IFN-γ, 
and the mRNA expression of MCP-1 and IL-6 in kidneys of mice after IRI, paralleling the 
cytokine responses in vitro. Interestingly, cells from MyD88-/- mice displayed markedly 
decreased mRNA levels for TLR4, IL-1β and IFN-γ. Moreover, treatment with PACAP38 
protected mice from renal failure, histological damage, neutrophil influx, and tubule cell 
apoptosis after IRI. Our data reveal that the TLR4-mediated cytokine responses to hypoxia 
are primarily dependent on MyD88 signaling and highlight the pivotal role of MyD88-
dependent mechanisms in the coordination of the innate immune responses to ischemic/
hypoxic acute renal tubular injury. The renoprotective effect of PACAP in AKI may involve 
both MyD88-dependent and -independent pathways.
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Autophagy Protects Kidney Proximal Tubular Cells during In Vitro 
Hypoxia and In Vivo Ischemia/Reperfusion Injury  Man Jiang, Zheng 
Dong.  Cellular Biology and Anatomy, Medical College of Georgia and Charlie 
Norwood VA Medical Center, Augusta, GA.


Autophagy is a cellular process that mediates bulk degradation and recycling of 
cytoplasmic constituents in lysosomes to maintain intracellular homeostasis. In response 
to stress, autophagy is induced and may either contribute to cell death or serve as a cell 
survival mechanism. Very limited is known about autophagy in renal patho-physiology. The 
current study has determined the involvement and potential role of autophagy in renal tubular 
cells in response to hypoxia in vitro and ischemia/reperfusion injury in vivo. We found that 
hypoxic (1% O2) incubation induced a time-dependent autophagy in both transformed and 
primary proximal tubular cells as shown by LC3II accumulation and formation of GFP-LC3 
puncta. The occurrence of autophagy preceded the initiation of apoptosis. Notably, blockade 
of autophagy either by the pharmacological inhibitor 3-MA or by siRNA knockdown of 
beclin-1 (a key autophagic gene) sensitized the tubular cells to hypoxia-induced apoptosis. 
During 24 hours of hypoxic incubation, 3-MA increased apoptosis from ∼10% to ∼20%, 
which was further increased to ∼45% by beclin-1 knockdown. In vivo, autophagy was 
induced in mouse kidney tissues during ischemia/reperfusion. Inhibition of autophagy 
by chloroquine worsened renal ischemia/reperfusion injury in mice, as indicated by renal 
function, histology and tubular apoptosis. Together, the results have demonstrated autophagy 
induction during hypoxic and ischemic renal injury. Under these pathological conditions, 
autophagy may provide a protective mechanism for renal tubular cell survival.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


521A


 Injury Processes and Cell Signaling in AKI I J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


F-PO1780


The Role of Purinergic Signalling in Renal Ischaemia Reperfusion Injury  
Siddharth Rajakumar,1 Bo Lu,1 Sandra Crikis,1 Simon Robson,2 Anthony 
d’Apice,1 Peter Cowan,1 Karen M. Dwyer.1  1Immunology Research Centre, St 
Vincent’s Hospital, Melbourne, VIC, Australia; 2Beth Israel Medical Center, 
Boston, MA.


Aim: To determine the role of purinergic signalling in renal ischaemia reperfusion 
injury (IRI).


Background: IRI is a complex patho-physiological process implicated in acute kidney 
injury and organ transplantation. Extra-cellular ATP/ADP is hydrolysed by CD39 to AMP 
which is hydrolysed by CD73 to generate adenosine. We have previously demonstrated 
protection in renal IRI by CD39 over-expression and treatment with soluble CD39. This 
study examines the role of CD39, CD73 and the A2A/A2B adenosine receptors in renal 
IRI and the protection afforded by CD39.


Methods: Wild-type (WT), CD39 transgenic (tg), CD39 knock-out (KO), CD73KO, 
A2ARKO, CD39tg/A2AKO and CD39tg/CD73KO mice underwent unilateral nephrectomy, 
18 minutes renal ischaemia and 24h reperfusion. Treatments included soluble CD39 and 
a specific A2B-inhibitor (A2Bi). Serum creatinine (umol/l) and urea, histological damage 
(scored, S: 0-9) and apoptosis were measured.


Results: Compared to WT mice [Crmean:81.0,Smean:4.1]: (i) CD39tg expression 
[Cr:45.6,S:1.3,p=.012] and soluble CD39 treatment [Cr:45.3,S:1.8,p=.038] were protective; 
(ii) CD39KO mice had improved creatinine but severe tubular injury [Cr:53.6,S:3.8,p=.040]; 
(iii) A2AKO mice had severe injury [Cr:65.7,S:4.2]; (iv) CD73KO mice were protected 
[Cr:51.5,S:2.4,p=.037] and CD39tg/A2AKO mice showed a trend towards protection 
[Cr:50.0,S:2.3]. Treatment with A2Bi had little effect on WT mice [Cr:85.0,S:3.5] and 
A2AKO mice [Cr:81.8,S:4.0] but restored injury in CD39tg [Cr:95.5,S:3.3,p=.003] and 
CD73KO [Cr:14.8,S:5.3,p<.001] mice.


Conclusions: CD39 protects in renal IRI validating this model and previous data. 
This protection is dependent on A2B receptor signalling and not dependent on the A2A 
receptor. CD73KO mice are, surprisingly, protected in renal IRI and this is dependent on 
A2B receptor signalling. This may be due to non-enzymatic functions of CD73 such as 
lymphocyte trafficking or a direct effect of AMP.
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Ischemic Renal Injury in Germ Line Bax Knockout and Proximal Tubule-
Specific Bax Knockout Mice  Qingqing Wei, Zheng Dong.  Medical College 
of Georgia and Charlie Norwood VA Medical Center, Augusta, GA.


Tubular cell apoptosis contributes significantly to ischemic and nephrotoxic acute 
kidney injury. Bax, a multi-domain Bcl-2 family protein, is recognized to play a critical 
role in mitochondrial damage during tubular cell apoptosis. In the current study, we have 
examined the role of Bax in ischemic renal injury using germ line and proximal tubule-
specific Bax knockout mouse models. The mice of various genotypes were challenged with 
30 minutes of bilateral renal ischemia, followed by 48 hours of reperfusion. Surprisingly, the 
germ line Bax knockout mice did not show obvious resistance to renal ischemia/reperfusion 
injury (239 mg/dL BUN, 2.86 mg/dL serum creatinine) as compared with their wild type 
littermates (220 mg/dL BUN, 2.47 mg/dL serum creatinine). To further examine the role 
of Bax, we established a mouse model with targeted Bax deletion in proximal tubules (PT-
Bax-/-) using the Cre/loxP system. The PT-Bax-/- mice showed a less severe renal injury 
following ischemia/reperfusion (119 mg/dL BUN, 0.80 mg/dL serum creatinine) than 
their PT-Bax+/+ littermates (249 mg/dL BUN, 1.82 mg/dL serum creatinine). Interestingly, 
necrotic damage in renal tissues of PT-Bax-/- and Bax+/+ mice was similar. However, renal 
tubular apoptosis was markedly reduced in PT-Bax-/- mice. In addition, cytochrome c 
release from mitochondria was suppressed in these animals. Together, the results support 
an important role for Bax in mitochondrial damage and apoptosis in proximal tubules 
during ischemic renal injury.
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Expression of p21 Cdk-Inhibitor and Dominant Negative Cdk2 (DN-Cdk2) 
Protects from AKI  Judit Megyesi,1,2 R. Hodeify,1,2 A. Tarcsafalvi,1,2 R. L. 
Safirstein,1,2 P. M. Price.1,2  1Internal Medicine, Univ Arkansas for Med Sci; 
2VA Med Ctr, Little Rock, AR.


The p21 protein is up-regulated in several AKI models in mice. It ameliorates the 
severity of injury, and transduction of p21 prevents cisplatin (CP)-induced cell death in 
vitro. The mechanism of p21 protection in cultured cells is from its inhibition of Cdk2. 
Further questions: first, whether pre-exposure to p21 will protect kidney in vivo; second, 
whether the mechanism of protection in vivo is also by Cdk2 inhibition.


We established two transgenic (Tg) mouse strains in which p21 or DN-Cdk2 could be 
induced in the kidney. Expression was controlled by the KAP2 (kidney androgen-regulated 
protein) promoter, and induction in Tg female mice was by testosterone pellet implantation. 
When female Tg mice were implanted with testosterone for 1 to 3 weeks, transgenes were 
expressed in kidney proximal tubules. No transgene expression was detected in female 
Tg mice that were not implanted. Administration of CP (20 mg/kg, IP) for 1, 2, or 3 days 
to uninduced female Tg mice resulted in AKI in which creatinine levels were 0.30, 0.66, 
and 2.22 mg/dl, respectively. Creatinine levels in induced p21 or DN-cdk2 Tg mice did 
not significantly increase during 1, 2, or 3 days exposure to CP (creatinine: 0.15, 0.21, and 
0.28, respectively). BUN changes were consistent with protection. Control mice developed 
proximal tubular necrosis whereas in implanted mice there was no detectable necrosis. Brush 


border loss was also minimal in CP-treated, implanted Tg mice. Testosterone implanted 
non-Tg mice reacted similarly to uninduced female Tg mice to CP-induced nephrotoxicity, 
developing the same extent of AKI, so that protection could not be attributed to testosterone 
administration.


We conclude that p21 protects both in vitro and in vivo by Cdk2 inhibition. Also, 
p21 expression in kidney in vivo limits the extent of AKI and its expression and/or Cdk2 
inhibition prior to kidney stress can prevent morphologic and functional injury. We propose 
that phosphorylation of a down-stream Cdk2 protein target(s) is essential for induction of 
kidney cell death and is necessary for CP-induced nephrotoxicity.
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The Rho GAP DLC1 Inactivates RhoA and Mediates Cytoskeletal 
Remodeling in Response to ATP Depletion  Simon J. Atkinson, Mark A. 
Hallett.  Division of Nephrology, Indiana University School of Medicine, 
Indianapolis, IN.


Renal ischemia causes depletion of cellular nucleotides and remodeling of the actin 
cytoskeleton in proximal tubule epithelial cells. We showed previously that decreased 
levels of the active form of the small GTPase RhoA are observed with ATP depletion and 
that RhoA inactivation mediates the resulting basal actin cytoskeletal alterations. However, 
the mechanisms by which ATP depletion leads to decreased RhoA activity are unknown. 
Therefore, we searched for likely candidate proteins that could mediate alterations in RhoA 
activity resulting from ATP depletion. GTPase activating proteins (GAPs) inactivate small 
GTPases by stimulating the hydrolysis of bound GTP. Deleted in Liver Cancer 1 (DLC1) is 
a Rho GAP with activity for the Rho isoforms RhoA, RhoB and RhoC. DLC1 is primarily 
localized to focal adhesions. In a cell culture model of ischemia using antimycin A-induced 
nucleotide depletion of mouse kidney S3 proximal tubule cells we found that knockdown of 
DLC1 with siRNA increased preservation of actin cytoskeletal organization, including stress 
fibers. In addition, using a pull-down assay to measure GTP-bound RhoA, we found that 
RhoA activity was maintained at higher levels during ATP depletion after DLC1 knockdown. 
GFP-DLC1 was localized to focal adhesions at baseline, but following ATP depletion was 
lost from focal adhesions and became diffusely localized in the cytoplasm and nucleus. Cell 
fractionation experiments confirmed that ATP depletion induced accumulation of DLC1 in 
the nucleus, where its role is unknown. These results confirm that DLC1 activity is required 
for maximal RhoA inactivation and cytoskeletal remodeling during ATP depletion, and that 
DLC1 localization is altered in response to ATP depletion. Given the apparent pivotal role 
of DLC1, we are currently investigating pathways that alter DLC1 activity in response to 
ischemia and ATP depletion.
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Deletion of Protein Kinase Cε Prevents Mitochondrial Dysfunction and 
Ameliorates Ischemic Renal Injury  Diana Bakajsova,1 Judit Megyesi,2 
Grazyna Nowak.1  1Department of Pharmaceutical Sciences, University of 
Arkansas for Medical Sciences; 2Department of Internal Medicine, University 
of Arkansas for Medical Sciences, Little Rock, AR.


Previously, we have shown that activation of PKCε is involved in mitochondrial 
dysfunction caused by hypoxia/reoxygenation injury in renal proximal tubular cells in 
primary cultures. Blocking PKCε activation prior to hypoxia ameliorated hypoxia-induced 
decreases in mitochondrial respiration, complex I activity, and ATP production in vitro. This 
study tested the hypothesis that deletion of the PKCε gene decreases mitochondrial injury 
in renal proximal tubules and improves kidney function after renal ischemia in vivo. Wild 
type (WT) C57BL/6J and homozygous mice carrying a deletion of the PKCε gene (KO) 
were used to induce renal bilateral ischemia (50 min). At 24 hr after ischemia, blood and 
kidneys were collected for assessment of renal functions and morphology, and mitochondria 
were isolated from renal cortices to determine their functions. State 3 respiration in 
mitochondria energized by substrates oxidized via complex I was reduced 44% in WT, 
but unchanged in KO mice. State 3 respiration coupled to complex II decreased by 27% in 
WT, but did not change in KO mice. Ischemia decreased mitochondrial respiratory control 
ratio (RCR) by 50% in WT but only 17% in KO mice. Activities of respiratory complexes 
I, III, and IV were decreased 59, 89, and 61%, respectively, in mitochondria isolated from 
WT ischemic kidneys. PKCε deletion prevented ischemia-induced decreases in activities 
of respiratory complexes. Ischemia increased plasma creatinine levels 12-fold in WT, 
but only 3-fold in KO mice. PKCε deletion reduced morphological damage in ischemic 
kidneys including 50% decrease in tubular necrosis (only individual tubules/small groups 
of necrotic tubules in the cortico-medullary junction) and decreased tubular dilatation, 
loss of brush border, and distal segment damage. We conclude that PKCε deletion: 1) 
prevents decreases in mitochondrial respiration and activities of complexes I, III, and IV, 
2) improves mitochondrial coupling, and 3) decreases morphological damage and improves 
renal function after ischemia/reperfusion.
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Wnt/b-Catenin Signaling Accelerates Acute Kidney Injury through 
Promoting Tubular Epithelial Cell Apoptosis  Weichun He, Youhua Liu, 
Chunsun Dai.  Pathology, University of Pittsburgh, Pittsburgh, PA.


The Wnt family composes a group of highly conserved, secreted glycoproteins that play 
an important role in regulating organ development and tissue homeostasis. In mouse model 
of ischemic acute kidney injury (AKI), Wnt4 expression is shown to be induced in tubular 
cells. However, the role and mechanisms of Wnt signaling in kidney dysfunction and tubular 
cell survival remains completely unknown. In this study, we first investigated the Wnts 
mRNA expression in the kidneys after AKI induced by cisplatin. Mice developed severe 
acute kidney failure at day 3 after cisplatin injection. RT-PCR results showed that most 
Wnts mRNA, including Wnt2b, Wnt4, Wnt7b, Wnt8a, Wnt9a, Wnt10a and Wnt10b, was 
significantly induced in the kidneys at day 3 after cisplatin injection. Immunohistochemical 
staining revealed that b-catenin was also accumulated and underwent nuclear translocation 
in tubular epithelial cells. To test the role of Wnts signaling in cisplatin induced AKI, Wnt4 
expression vector was administrated into mice by a hydrodynamic-based strategy. We found 
that ectopic expression of Wnt4 not only increased renal b-catenin accumulation but also 
augmented cisplatin induced AKI and promoting tubular epithelial cell apoptosis. To assess 
the effect of blocking endogenous Wnts signaling in cisplatin induced AKI, we treated 
the mice with purified mouse Dkk1 protein daily by tail vein injection. Dkk1 treatment 
ameliorated cisplatin induced kidney dysfunction and tubular cell apoptosis after cisplatin 
injection. To further investigate the potential mechanisms of Wnt signaling in kidney injury, 
we established HKC-8 cell line with stable expression of Wnt4 and treated the cell with 
cisplatin. Results showed that overexpression of Wnt4 made the cell more susceptible to 
cisplatin induced apoptosis. Furthermore, both Bcl-xL mRNA and protein expression levels 
were markedly decreased in the kidneys or in the cells with Wnt4 overexpression in vivo 
and in vitro. Taken together, these findings suggest that Wnt/b-catenin signaling accelerates 
cisplatin induced AKI and promotes kidney tubular epithelial cell apoptosis, primarily by 
a mechanism involved in downregulating Bcl-xL expression.
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Protection of Cisplatin (CP) Cytotoxicity by an Inactive Cdk2  R. Hodeify,1,2 
J. Megyesi,1,2 A. Tarcsafalvi,1,2 R. L. Safirstein,1,2 P. M. Price.1,2  1Univ AR Med 
Sci; 2VA Med Ctr, Little Rock, AR.


Cisplatin cytotoxicity is Cdk2-dependent in vivo and in vitro. To define the role of 
Cdk2 in cell death, we designed a Cdk2 mutant to identify kinase-specific substrates. The 
ATP-binding pocket of Cdk2 was opened so that ATP analogues can be used by the mutant, 
but cannot bind wild-type kinase. We exchanged phe-80 with gly, creating Cdk2-F80G 
mutant. When expressed in TKPTS cells, the protein was kinase-inactive but surprisingly, 
protected from CP cytotoxicity.


Cdk’s require cyclin binding for kinase activity, and Cdk2-F80G could be activated by 
excess cyclin. The mutant was localized in the cytoplasm, but when it was co-expressed 
with cyclin (“activated mutant”), it localized to the nucleus, and no longer protected CP 
cytotoxicity. Since the inactive mutant interfered with Cdk2-dependent pathways, we 
determined whether cell death induced by CP in the presence of activated mutant was 
similar to that mediated by endogenous Cdk2.


Cells treated with CP in the presence of activated mutant had an apoptotic phenotype 
characterized by shrinkage and blebbing. Nuclear staining showed fragmentation and 
chromatin condensation. However, caspase-3 activation was not significant. We studied the 
localization of mitochondrial proteins that are important in caspase-dependent apoptosis 
(cytochrome c), and proteins that play a role in caspase-independent apoptosis (EndoG 
and AIF).


Untreated cells show punctate staining of cytochrome c, EndoG, and AIF, corresponding 
to mitochondrial localization. In contrast, cells treated with CP show diffuse staining of 
cytochrome c indicating its release from mitochondria; EndoG and AIF are also released 
from mitochondria and localize to the nucleus. CP treatment of cells expressing activated 
mutant did not cause cytochrome c release from mitochondria, but EndoG and AIF were 
localized in the cytoplasm and the nucleus.


We conclude that CP activates both caspase-dependent and -independent cell death, 
and Cdk2 is required for both pathways. Activation of Cdk2-F80G by excess cyclin did not 
completely eliminate its competition with endogenous Cdk2 for substrate(s), but allowed 
caspase-independent cell death to predominate.
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Distinct Transport Characteristics of Platinum Anticancer Drugs, Cisplatin 
and Oxaliplatin, in Renal Tubular Epithelial Cell Line LLC-PK1 Via 
Organic Cation Transporter and Copper Transporter  Risa Murakami, Koji 
Yokoo, Akinobu Hamada, Hideyuki Saito.  Pharmacy, Kumamoto University 
Hospital, Kumamoto, Japan.


Cisplatin (CDDP) has high incidence rate of acute kidney injury compared with 
oxaliplatin (L-OHP), thereby its nephrotoxicity is one of the dose-limiting factors. It is 
suggested that the difference in nephrotoxic potentials of CDDP and L-OHP could be 
due to their accumulations into the renal epithelial cells. To elucidate the differential 
transport properties of CDDP and L-OHP in renal tubular cells, we performed cellular 
uptake experiments using LLC-PK1 cell monolayers grown on micorporous membrane 
filters. The accumulation of CDDP or L-OHP from the apical or basolateral compartment 
increased linearly up to 15 min. The initial accumulation rate of CDDP, but not of L-OHP 


from both compartments was concentration dependent. The apparent Michaelis constant 
(Km) and maximum uptake velocity values (Vmax) of CDDP accumulation from the apical 
compartment were 43.7 mM and 5.4 nmol/mg protein/15 min, respectively, and those from 
the basolateral compartment were 47.4 mM and 19.6 nmol/mg protein/15 min, respectively. 
The uptake of CDDP but not of L-OHP from both compartments were inhibited significantly 
by cationic drugs such as tetraethylammonium, cimetidine and famotidine. The decreasing 
pH of apical compartment buffer had no effect on CDDP accumulation, but showed a 
tendency of decrease in L-OHP accumulation from both compartments. Furthermore, in 
the presence of copper sulfate, a substrate and inhibitor of copper transporter 1 (CTR1), the 
accumulation of CDDP from the basolateral compartment were significantly suppressed. 
Thus, these data indicate that CDDP is taken up into renal tubular cells actively from both 
compartments via organic cation transporters and in part via CTR1. On the other hand, 
contribution of organic cation transporter was negligible for the uptake of L-OHP, therefore 
the cellular accumulation being very low compared to that of CDDP. These results suggest 
the possibility that these differences in transport characteristics of CDDP and L-OHP could 
be involved predominantly in the distinct renal toxic potentials of these drugs.
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Equilibrative Nucleoside Transporters in Protection from Renal Ischemia  
Almut Grenz, Jessica Douglas Bauerle, Tobias Eckle, Jae-Hwan Kim, Holger 
Eltzschig.  Dept. of Anesthesiology, University of Colorado, Denver, CO.


Background: Acute renal failure from ischemia significantly contributes to morbidity 
and mortality in peri-operative patients. It is now well established that adenosine is increased 
under conditions of hypoxia and mediates protection from renal ischemia. Once generated 
into the extracellular milieu, adenosine is rapidly cleared through uptake by the equilibrative 
nucleoside transporters ENT1 and ENT2. Therefore, we hypothesized that transcriptional 
repression of ENT1/ENT2 leads to increased levels of extracellular adenosine and that 
inhibition of ENTs is protective during renal ischemia.


Methods: A proximal tubule renal cell line (HK-2) was exposed to hypoxia. Gene 
targeted mice for ENT1 (ENT1-/-) and control mice with or without treatment with an 
ENT1/ENT2 antagonist (dipyridamole) were subjected to periods of renal ischemia using 
a hanging-weight model. ENT1/ENT2 expression levels were assessed by RT-PCR and 
Western blot analysis, and extracellular adenosine levels were measured by HPLC. Renal 
function was determined by FITC-labeled inulin clearance.


Results: Our results demonstrate that expression of renal ENT1 and ENT2 is decreased 
in response to hypoxia in vitro and in vivo. Renal adenosine content was approximately 
10-fold higher after renal ischemia as compared to baseline. ENT1-/- mice and mice treated 
with dipyridamole showed a 3-fold higher tissue content compared to the respective controls 
following ischemia. We next pursued a functional role in renal protection. Pharmacological 
inhibition of ENT1 and ENT2 by dipyridamole attenuates glomerular filtration rate following 
ischemia. Furthermore ENT1-/- gene targeted mice showed less renal injury following 
ischemia compared to wild type controls.


Conclusion: Our results indicate that repression of ENT1/ENT2 increases renal 
adenosine content and attenuates ischemia-associated acute kidney injury. Thus 
pharmacological antagonists of ENT1 and ENT2 may be of therapeutic utility in the 
prevention of acute kidney injury in response to ischemia in peri-operative patients.
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Seeing Kidney Disease in Real Time: The NGAL Reporter Mouse  Neal 
A. Paragas, Andong Qiu, Chyuan S. Lin, Jonathan M. Barasch.  Medicine, 
Columbia University, New York, NY.


We generated a di-fusion reporter knockin mouse, Ngal-Luc2/mC, under the control of 
the NGAL promoter. The NGAL-Luc2/mC mouse was constructed by fusing the luciferase 
(Luc2) and mCherry (mC) genes by overlap PCR and this product was inserted 3’ of the 
NGAL promoter using recombineering. Chimeric NGAL-Luc2/mC reporter mice were bred 
with C57BL6 then backcrossed to generate hets. Unilateral I/R (30 min) was performed 
on the right kidney of the NGAL-Luc2/mC reporter mouse while the contralateral kidney 
was left undisturbed as an internal control. NGAL expression was measured by both 
NGAL-Luc2 and NGAL-mC activities. NGAL expression was specific to the damaged 
kidney; expression was dependent on the dose of ischemia: NGAL-Luc2 activity rose as 
much as 40 fold after a 30 min dose of ischemia, but only 10 fold after 15 min of ischemia, 
whereas the contralateral kidney did not express the reporter. NGAL-Luc2 expression 
appeared within 3 hours of insult and extinguished within 24 hours. NGAL-Luc2 activity 
correlated in timing and in intensity with urinary NGAL. Using in situ hybridization as well 
as mCherry fluorescence, we identified the most prominent source of NGAL expression in 
the outer strip of inner medulla region comprising both TALH and Collecting Ducts, but 
also including inner medullary CD. The reporter mouse also demonstrated a robust response 
to LPS. Primary cells from the reporter kidney responded to nephrotoxins (cisplatin, 
cobalt) and bacterial products and were modulated by novel Nf-kb inhibitors. In contrast, 
simple volume depletion sufficient to increase serum Na and reduce body weight did not 
induce NGAL-Luc2 expression. In sum, Ngal-Luc2/mC revealed rapid expression, dose 
dependence, reversibility and kidney specificity of NGAL expression during stressed 
conditions. Furthermore, we show that kidney NGAL directly correlates with uNGAL 
confirming reports that kidney epithelia secrete uNGAL. Additionally, primary cultures 
of adult kidney cells reveal that NGAL expression is mediated by Nf-kb. Ngal-Luc2/mC 
mice and primary cell lines will permit the study of signaling pathways that trigger massive 
NGAL expression resulting in its utility as a biomarker of kidney epithelial stress.
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Resistance to Ischemia/Reperfusion Injury in Brown Norway Rats: A 
Complete Chromosomal Substitution Study  Brian D. Shames,1 Deborah 
Donohoe,2 Rajasree Sreedharan,2 Scott K. Van Why,2 David P. Basile.3  1Surgery, 
Medical College of Wisconsin, Milwaukee, WI; 2Pediatrics, Medical College 
of Wisconsin, Milwaukee, WI; 3Cellular & Integrative Physiology, Indiana 
University, Indianapolis, IN.


Purpose: Genetic background may influence the severity of ischemia reperfusion injury. 
Previous studies have demonstrated that the Brown Norway (BN) rat is resistant to I/R 
injury. The purpose of this study was to determine whether discrete genetic elements could 
be identified in injury resistant BN rats relative to an injury susceptible strain.


Methods: Two inbred strains were studied: the injury resistant BN/Mcw, and the injury 
prone Dahl-salt sensitive rat (SS/Mcw). F1 animals were generated by crossing BN/Mcw 
X SS rats and comparing the level of injury to the parental strains. In addition, consomic 
animals were generated such that discrete chromosomes of BN rats were fixed onto SS 
background; a complete panel of consomic rats corresponding to 20 rat autosomes, plus X 
and Y chromosomes were generated and screened for their resistance to I/R injury.


Results. F1 SS-BN rats were injured to a similar degree as the SS/Mcw rat irrespective 
of maternal strain. Screening of the consomic panel demonstrated that 16 of 22 consomic 
SSBN rat lines sustained renal injury equivalent to SS/Mcw rats 24 hours following I/R 
injury (Scr = 4.2 ± 0.2 mg/dl). In contrast, consomic lines containing BN chromsomes 3, 
4, 5, 7, 8, and X were significantly protected (Scr values = 2.8 mg/dl at 24 hrs) relative 
to the SS/Mcw and the other, non-protected consomic strains. The protection afforded to 
each consomic strains was only partial; none manifested the full resistance to injury found 
in BN/Mcw (24 hr Scr = 1.4 ± 0.3 mg/dl).


Conclusion: Taken together, these data suggest that BN rat resistance against I/R injury 
is from the combined effect of several recessive alleles localized on separate, specific 
chromosomes throughout the BN genome. These data highlight the concept that discrete 
genetic pathways can modulate the severity of AKI and provide an opportunity to identify 
pathways involved in promoting or preventing ischemia reperfusion injury.
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Developing Zebrafish Nephrons Have High Oxygen Demand and Are 
Prone to Hypoxic Injury  Jessica Wortmann, Caroline B. Albertin, Bettina 
Görner, Joseph V. Bonventre, Dirk M. Hentschel.  Renal Division, Department 
of Medicine, Brigham and Women’s Hospital, Boston, MA.


Ischemia with low supply of oxygen is the most common clinical cause of acute 
kidney injury (AKI), at times occurring after defined, predictable interventions, such as 
cardiac surgery. A high-throughput model to allow for testing of pharmacological agents 
protecting against hypoxic injury is needed. Larval zebrafish have been shown to replicate 
mammalian tubular and glomerular injury after exposure to drugs such as gentamicin, 
cisplatin or puromycin. We now report particular sensitivity of developing zebrafish 
nephrons to hypoxic injury.


Larval zebrafish were exposed to hypoxia lasting 30, 60, 120, or 240 minutes. 
Immediately after hypoxia fish were incubated with pimonidazole, fixed and stained with 
the Hypoxyprobe antibody. Whole mount images and histological cross-secions of larval fish 
revealed pronounced staining of the pronephros and the gastrointestinal tract. Twentyfour 
hours after hypoxia, 60% of larvae exposed to 120 minutes of hypoxia had pericardial 
edema, a typical finding in larval zebrafish with nephron dysfunction. Renal function 
was determined 24 hours after exposure of larval zebrafish to 70 minutes of hypoxia by 
measuring clearance of fluorescently labeled inulin. Compared with control larvae renal 
filtration in affected fish was decreased by 37%.


Ultrastructural changes of fish with edema 24 hours after 120 minutes of ischemia 
revealed mitochondrial swelling in proximal pronephric tubule cells. Proximal tubule 
cells that display nuclei with condensed chromatin and loss of nucleoli were also noted 
for reduced density of microvilli.


Larval zebrafish develop clinical and ultrastructural signs of AKI after hypoxia. 
Candidate pharmacological agents to protect against hypoxic injury can now be tested in 
a high-throughput fashion.


Disclosure of Financial Relationships: nothing to disclose


F-PO1792


Role of ER Stress in Gentamicin-Induced Acute Kidney Injury  Mina Yu, 
Dong-Ryeol Ryu, Seung-Jung Kim, Kyu-Bok Choi, Duk-Hee Kang.  Nephrology, 
Ewha Womans University School of Medicine, Seoul, Korea.


Recent data suggested that ER stress may play a role in the development of AKI 
and progression of renal disease. ER stress is a cellular stress pathway induced by the 
accumulation of unfolded proteins in the ER which is initially a defense mechanism of cells 
against various stressful environment to adaptation, however cell apoptosis develops with 
prolonged activation of ER stress. To understand the role of ER stress in aminoglycoside 
nephrotoxicity, we investigated whether gentamicin (GM) induced ER stress in the 
kidney with an assessment of therapeutic potential of ER stress preconditioning in GM 
nephropathy.


Cellular ER stress was evaluated by measurement of the expression of Grp78/Grp94 and 
the phosphorylation of eIF2-α by Western blotting and immunohistochemistry, and XBP-1 
splicing by RT-PCR in cultured HK-2 cells. Markers of ER stress were also evaluated in 
the kidney of rats in which GM (100 mg/kg.day, ip, N=12) was administered for 10 days. 
To investigate the effect of ER stress preconditioning, tunicamycin (25 µg/kg, ip, N=12) 


was administered 4 days before the 1st GM injection. BUN, creatinine & proteinuria were 
evaluated on day 10 with histologic evaluation of the kidney. Cellular oxidative stress 
was evaluated by release of ROS by DCF-DA staining and fluorescence ELISA reader. 
GM increased the activation of eIF2-α and the expression of GRP 78/94 in HK-2 cells 
at 10 mins and 3 hrs of stimulation. Renal cortical expression of GRP and eIF2-α was 
also significantly increased in rats with GM nephrotoxicity from day 1 to day 10 of GM 
administration whereas XBP-1 splicing was comparable to control rats. Pre-treatment of 
tunicamycin resulted in an amelioration of proteinuria and tubular necrosis at day 10. Pre-
treatment of HK-2 cells with tunicamycin (0.1 µmol/ml) for 4hrs resulted in a decreased 
ROS generation in GM-treated HK-2 cells.


Our study showed that GM-induced AKI was associated with ER stress. ER stress 
preconditioning protected the kidney from AKI via the mechanism of reduction of oxidative 
stress, suggesting that an induction of ER stress is not an epiphenomenon, but plays a key 
role in the pathogenesis of aminoglycoside nephrotoxicity.
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Computer-Assisted Imaging of the Lectin Phytohemagglutinin E (PHA-E) 
Is a Novel Histological Method To Quantify Experimental Acute Kidney 
Injury  Sascha David,1 Ute von Jan,2 Philipp Kuempers,1 Hermann Haller,1 
Joon-Keun Park.1  1Nephrology and Hypertension, Medical School Hannover, 
Hannover, Lower Saxony, Germany; 2Institute for Medical Informatics, Medical 
School Hannover, Hannover, Lower Saxony, Germany; 3Boston, MA.


Aims: During the initiation phase of experimental acute kidney injury (AKI) histological 
changes are subtle but devastating. Therefore, subjective and moderate reproducible semi-
quantitative scoring of tubular changes (e.g. vacuolization, detachment, cast formation, 
and necrosis) still remains the method of choice to quantify the extent of experimental 
AKI. It has previously been shown that immunolabeling of the lectin Phaseolus vulgaris 
erythroagglutinin (PHA-E) is highly specific to the brush border (BB) of proximal tubular 
epithelial cells of rats, mice, and humans. Aim: To develop a simple and fast lectin based 
staining protocol to objectively quantify brush border (BB) loss in AKI.


Methods: Septic AKI in mice (n=10) was induced by cecal ligation and puncture (CLP). 
Animals were sacrificed 24h after CLP. Sham operated (n=5) and healthy animals (n=5) 
served as controls. In order to specifically stain the tubular BB, binding of biotinylated 
lectin PHA-E was visualized by the biotin-avidin-complex (ABC) glucose-oxidase (GO) 
method coupled to tetranitroblue tetrazolium (TNBT) in 1.5-µm paraffin sections of renal 
tissue. The mean BB area of five randomly chosen, non-overlapping cortical high-power 
fields was analyzed by planimetric software.


Results: Lectin PHA-E staining was highly selective for BB of proximal tubules (black 
colour). Virtually no staining was present in glomeroli and medulla. Significant differences 
in the BB/noBB pixel ratio between sepsis-induced AKI, sham treatment, and untreated 
controls (CLP: 0.091 ± 0.019; SHAM: 0.141 ± 0.048, p<0.001; CONTROLS: 0.266 ± 
0.14 pixel ratio) were detected. Furthermore, this ratio correlated with parameters of renal 
function (creatinine r=-0.37, BUN r=-0.54, p<0.0001).


Conclusion: Our results demonstrate that PHA-E lectin staining followed by computer-
assisted quantification is a reliable and novel histological tool to analyze loss of BB during 
murine AKI.
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Inhibition of Cisplatin-Induced p53 Activation and Apoptosis in Renal 
Tubular Cells by Inhibitors of Histone Deacetylases  Guie Dong, Zheng Dong.  
Medical College of Georgia and VA Medical Center, Augusta, GA.


Inhibitors of histone deacetylases, including suberoylanilide hydroxamic acid (SAHA) 
and Trichostatin A (TSA), are a new class of anticancer agents. In renal tubular cells, low 
concentrations of TSA can protect against cisplatin-induced apoptosis, whereas relatively 
high concentrations of TSA and SAHA are toxic. In the current study, we have further 
examined the cytoprotective effects of these agents. Cispaltin induced 50% apoptosis in rat 
kidney proximal tubular cells (RPTC) in 24 hours, which was suppressed to 20% by SAHA 
pretreatment. Consistently, SAHA partially prevented cisplatin-induced caspase activation. 
During cisplatin treatment, Bax translocated to mitochondria, leading to cytochrome c 
release. Both Bax translocation and cytochrome c release were ameliorated by SAHA 
pretreatment. At the upstream signaling level, SAHA inhibited the activation of Chk2 and 
p53 during cisplatin treatment of RPTC. Consistently, p53-mediated expression of p21 and 
PUMA was attenuated. Cisplatin-induced p53 activation and apoptosis were also partially 
suppressed by TSA. Interestingly, SAHA increased apoptosis during cisplatin treatment 
of HCT116 colon cancer cells. The results suggest that inhibitors of histone deacetylases 
may be useful for renoprotection during cisplatin chemotherapy.
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Heme Oxygenase-1 Expression Modulates Cisplatin-Induced Autophagy 
in Renal Epithelial Cells In Vitro and In Vivo  Subhashini Bolisetty,1,2 Amie 
M. Traylor,1 Karina C. Ricart,1 Aimee Landar,1 Anupam Agarwal.1,2  1Medicine, 
Nephrology Research and Training Center, UAB, Birmingham, AL; 2Cell Biology, 
UAB, Birmingham, AL.


Cisplatin, a commonly used chemotherapuetic agent, accumulates mainly in the 
proximal tubule cells of the kidney and causes dose-dependent nephrotoxicity. Cisplatin 
also induces autophagy in proximal tubular cells. Heme oxygenase-1 (HO-1) is induced 
in proximal tubular cells following cisplatin treatment and is cytoprotective. HO-1-/- mice 
have severe renal injury following cisplatin treatment compared to HO-1+/+ mice. The 
purpose of this study was to determine if HO-1 modulates cisplatin-induced autophagy. We 
generated primary renal proximal tubular cells from HO-1+/+ and HO-1-/- mice, treated cells 
with cisplatin (50 µM) and analyzed changes in autophagy (Beclin1, ATG5 and LC3-II). 
HO-1-/- proximal tubular cells showed high basal levels of autophagy compared to HO-1+/+ 
cells. Also, HO-1-/- proximal tubular cells were unable to elicit the autophagic response 
following exposure to cisplatin. HO-1-/- mice showed higher degree of autophagy even in 
saline injected animals compared to HO-1+/+ mice and the autophagic response following 
cisplatin treatment was attenuated in the HO-1 deficient mice leading to severe apoptotic 
cell death. Using an ecdysone-inducible stable HO-1 overexpressing renal epithelial cell 
line, we observed inhibition of cisplatin-induced autophagy, mitochondrial generation of 
reactive oxygen species and cell death compared to control cells stably expressing the 
RXR plasmid alone. These results demonstrate that HO-1 modulates cisplatin-induced 
autophagy in the kidney and offer a pathway for therapeutic intervention in cisplatin-
mediated acute kidney injury.
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Intra-Renal Transfection of Heat Shock Protein Alpha (Hsp90α) Protects 
the Kidney Against Ischemia/Reperfusion Injury (I/R)  Cesar Cortes, 
Jonatan Barrera, Carolina Ariza, Norma A. Bobadilla.  Molecular Physiology 
Unit, Instituto de Investigaciones Biomédicas e Instituto Nacional de Ciencias 
Médicas y Nutrición SZ, Mexico.


Hsp90 has been recognized as a critical part of NO synthesis cascade. Hsp90α and 
Hsp90β are the citosolic isoforms, but their specific role in NO generation in normal and 
pathophysiological conditions has not been studied. This study evaluates the effect of left 
intra-renal Hsp90α over-expression during I/R.


Rat Hsp90α was cloned into pcDNA3.1 (pcHsp90α) expression vector and corroborated 
by gene sequencing. Left kidney of male Wistar rats (n=24) was transfected with liposomes 
or pcHsp90α. Three days after, one half received liposomes and then were underwent to 
either sham surgery or 30 min of bilateral ischemia and 24h reperfusion (S and I/R groups). 
The other half was transfected with pcHsp90α and underwent to sham or I/R (Hsp90α and 
Hsp90α+I/R groups). Left renal blood flow (RBF), mean arterial pressure (MAP), creatinine 
clearance (CrC) and urinary NO2/NO3, H2O2, NAG, protein excretion were measured.


As expected intra-renal pcHsp90α transfection produced a significant increase in 
Hsp90α protein by 30% in the left kidney, without modifying Hsp90β.
Results
Group MAP RBF CrC NAG UProtV UNO2/NO3V UH2O2V


mmHg ml/min ml/min U/L mg/24h mM/24h mM/min
S 103±2 8.4±0.4 1.6±0.4 0.19±0.03 19.5±4.0 0.8±0.04 7.5±1.4
Hsp90α 108±1 8.0±0.4 2.0±0.6 0.14±0.03 27.0±7.5 1.5±0.05 * 9.4±1.8
I/R 112±3 6.9±0.2* 0.6±0.1* 0.90±0.13* 69.6±6.8* 0.5±0.03* 15.3±2.6*
Hsp90α+I/R 107±6 9.9±0.5 1.7±0.2 0.32±0.03 30.5±2.8 1.1±0.07 * 10.5±1.6
* p<0.05 vs S or Hsp90α


This study shows that cloned and intra-renal transfected pcHsp90α is transcriptionally 
active in the left kidney. Hsp90α over-expression was able to protect the kidney against I/R 
injury. This effect was mediated by restoring the balance between reactive oxygen species 
and NO synthesis. Moreover, our results show that in vivo transfection is an outstanding 
strategy to direct kidney protein over-expression.
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Endotoxinemia Affects the Susceptibility of TRPV1 Receptors on Renal 
Afferent Nerve Fibers in Rats  Wolfgang Freisinger, Tilmann Ditting, Kristina 
Rodionova, Peter Linz, Sonja Heinlein, Karl F. Hilgers, Roland Veelken.  
Nephrology, Friedrich-Alexander University, Erlangen, Germany.


Purpose:
TRPV1 receptors on renal afferent nerves (transient receptor potential cation channel 


V1) may be affected by local inflammation; increased afferent nerve activity contributes to 
upregulation of efferent renal sympathetic nerve activity (RSNA) in septic endotoxinemia. 
Hence, we tested the hypothesis that the sensitivity of TRPV1 receptors on renal afferent 
nerves is altered in a rat model of endotoxinemia.


Methods:
Labelled neurons with renal afferents from rats were cultivated after induction of 


endotoxinemia (E.coli O127/B8 lipopolysaccharide (LPS), 15mg/kg) or from controls. Rats 
were sacrificed 60 min. after LPS application (RSNA maximum at this time). The cultured 
cells underwent acid stimulation (pH5) in a constant flow bath while whole-cell currents 
were measured with or without addition of the TRPV1 receptor inhibitor capsazepine (100 
µmol/l). The capsazepine-sensitive part of the inward current induced by an increased proton 
concentration in the bath was calculated to assess the sensitivity of TRPV1 receptors.


Results:
The inward current induced by an increased proton concentration in the bath did not 


show significant difference between the endotoxinemic neurons or controls (controls: 
baseline -0,13±0,17 vs. max -4,32±1,86 pA/pF, n=17; endotoxinemic: baseline -0,12±0,05 
vs. max -3,77±0,77 pA/pF*, n=31; *P<0.05). However, the TRPV1 inhibitor capsazepine 
in a dose of 100 µmol/l almost completely blocked the responses to acid stimulation in 
endotoxinemic cells whereas these responses were significantly less inhibited by only 58% 
in controls (-0,5±0,27 vs. -2,5±0,81pA/pF, *P<0.05).


Conclusion:
Hence, the susceptibility of TRPV1 receptors on neurons with renal afferents is 


increased in endotoxinemia, which may contribute to sympathetic dysregulation in sepsis. 
We speculate that upregulation of TRPV1, or conformational receptor changes, may 
explain the increased susceptibility to acidic surroundings. Further in vivo experiments 
must elucidate the functional significance of these TRPV1 receptor changes in experimental 
endotoxinemia for renal afferent and efferent nerve activity.
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Hsp70 Inhibits Stress-Induced Mitochondrial Fission in Renal Epithelial 
Cells (REC)  Jonathan M. Gall,1 Andrea Havasi,1 Anthony Molina,2 Orian 
Shirihai,2 Zhiyong Wang,1 John H. Schwartz,1 Steven C. Borkan.1  1Nephrology, 
Boston Medical Center, Boston, MA; 2The Obesity Center, Boston Medical 
Center, Boston, MA; 3MA.


Recent evidence shows that members of the BCL2 protein family regulate mitochondrial 
network fragmentation by controlling mitochondrial fission, a process that facilitates 
cytochrome c release and apoptosis. We hypothesized that Hsp70 prevents stress-induced 
mitochondrial fragmentation through its inhibitory effect on Bax, a pro-apoptotic BCL2 
protein. The effect of Hsp70 over-expression during ATP depletion, an insult that activates 
Bax, on mitochondrial morphology was examined in REC expressing mito-dsRED, a 
fluorochrome that localizes to mitochondria. At baseline, >90% of both control and Hsp70 
over-expressing cells exhibited primarily filamentous (i.e., highly “fused”) mitochondria. 
After ATP depletion, 75% of control cells contained primarily fragmented mitochondria. 
In contrast, only 34% of Hsp70 expressing cells contained fragmented mitochondria after 
ATP depletion (P<0.5, n=3).


Relative to control, expression of Hsp70 neither altered the expression level nor the 
distribution of Drp1, a key mitochondrial fission protein, or Opa-1, an inner mitochondrial 
membrane fusion protein after cell stress. Our results show that Hsp70 antagonizes stress-
induced mitochondrial fragmentation. Since Hsp70 does not alter either the fission protein 
Opa-1 or the fusion protein Drp-1, we propose that Hsp70 ameliorates stress-induced 
organelle fission that results in fragmentation primarily by inhibiting Bax activation. Hsp70-
mediated preservation of mitochondrial integrity increases their resistance to subsequent 
injury during ATP depletion. In summary, these data represent the first evidence that Hsp70 
promotes cell survival partly by preventing stress-induced mitochondrial fragmentation.
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The Role of Cdk2 Activity in Regulating Cisplatin (CP) Toxicity by p21 
Phosphorylation  Peter M. Price,1,2 A. Tarcsafalvi,1,2 R. Hodeify,1,2 R. L. 
Safirstein,1,2 J. Megyesi.1,2  1U AR Med Sci; 2VA Med Ctr, Little Rock, AR.


Cisplatin cytotoxicity is dependent on cyclin-dependent kinase 2 (Cdk2) in vivo 
and in vitro. It is therefore important to reveal the interactions of Cdk2 with pathways 
activated by CP.


Cdk-cyclins often stably bind substrates that can be subsequently phosphorylated 
in vitro. Cdk2-cyclin was immunoprecipitated from mouse kidney proximal tubule cells 
before and after CP treatment, and bound proteins were phosphorylated by Cdk2. Several 
unique proteins were radiolabeled only after CP. A highly phosphorylated 18 kDa protein 
accumulated starting 12 hours after CP treatment, which coincided with the time when Cdk2 
inhibition no longer protected from CP cytotoxicity. This protein was also phosphorylated by 
an analogue-sensitive Cdk2 kination assay that blocks kinase activities other than Cdk2.


Mass spectrometry identified the protein as mouse p21. The analysis also showed 
phosphorylation at Ser78, a site not previously identified. Phosphorylation of a similar site 
on p27, a member along with p21 of a family of Cdk inhibitors, has been described and has 
a profound effect on its activity. This site lies within the so-called 310 helix of p21 and p27 
that contacts the Cdk, stearically blocking its ATP binding site, thus preventing catalytic 
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activity. Phosphorylation within this region of p27 does not inhibit its binding to Cdk, but 
permits and enhances Cdk4 activity, and significantly restores Cdk2 activity.


We propose that phosphorylation of p21 within the 310 helix prevents it from inhibiting 
Cdk2, thereby not completely protecting from Cdk2-dependent CP-induced cell death. This 
particular phosphorylation could explain the paradox that although p21 is induced to very 
high levels by CP, its presence only lessens the severity of damage rather than preventing 
cytotoxicity. Inhibiting Cdk2 before AKI would prevent it from phosphorylating p21, 
insuring that Cdk2 remains inactive, and pretreatment with Cdk2 inhibition both in vitro 
and in vivo prevents CP toxicity. It is therefore probable that blocking Cdk2 activity even 
after the onset of AKI could significantly inhibit the continued activation of Cdk2-dependent 
cell death pathways and ameliorate the severity of AKI.
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Nrf2 Stimulates Heme Oxygenase (HO)-1 Expression and Glutathione, and 
Plays Antioxidant Roles in Cisplatin-Induced Acute Kidney Injury  Yoshio 
Terada, Yoshiko Shimamura, Koji Ogata, Yoshinori Taniguchi, Kosuke Inoue, 
Toru Kagawa, Taro Horino, Toshihiro Takao, Tatsuhiko Morita.  Department 
of Endocrinology, Metabolism and Nephrology, Kochi Medical School, Kochi 
University, Oko-cho, Nankoku, Kochi, Japan.


Nephrotoxicity is frequent and major limitation in cisplatin-based chemotherapy. 
Disruption of nuclear factor-erythroid 2 related factor 2 (Nrf2), a basic leucine zipper 
transcription factor that regulates redox balance and stress response, dramatically increased 
the mortality of mice in response to cisplatin-induced acute kidney injury (AKI). The 
lethality of Nrf2-/- mice is significantly higher in the cisplatin treatment (20mg/kg) than 
that of Nrf2+/+ mice. The levels of BUN and serum creatinine were significantly higher 
in Nrf2-/- mice than in Nrf2+/+ mice in the cisplatin treatment (15mg/kg). In Nrf2-/- mice, 
induction of HO-1 in proximal renal tubules was abrogated, and significantly more tubular 
necrosis and apoptosis were observed than Nrf2+/+. Inductions of HO-1 promoter activity 
and protein expression were significantly low in primary cultured renal tubular epithelial 
cells (TECs) from Nrf2-/- mice by cisplatin. The low response of HO-1 gene induction of 
Nrf2-/- mice-derived TECs was ameliorated by transfection of the wild type-Nrf2. Caspase 
3 activity and the cell death ELISA assay were significantly increased in TECs from 
Nrf2-/- mice by cisplatin. The apoptosis of Nrf2-/- mice-derived TECs was ameliorated 
by wild-type Nrf2. Furthermore, glutathione levels were lower in the kidney and TECs of 
Nrf2-/- mice. TNF-a level and phosphorylation of IkB were significantly higher in the kidney 
of Nrf2-/- mice after cisplatin treatment. NF-kB activity and phosphorylation of Ik-B were 
significantly increased in TECs from Nrf2-/- mice. These data imply that the Nrf2-pathway 
stimulates HO-1 induction and glutathione, and suppresses NF-kB activation, and plays a 
critical role in maintaining renal function in cisplatin-induced AKI.
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Gα12/Src Mediates Hydrogen Peroxide Induced Tight Junction Injury 
in Kidney Epithelial Cells  Wanfeng Yu, Bradley Denker.  Renal Division, 
Brigham and Women’s Hospital, Boston, MA.


Hydrogen peroxide (H2O2) is a reactive oxygen species (ROS) that is produced 
during renal injury. With ischemia/reperfusion injury, generation of ROS is an important 
mechanism leading to cellular damage that includes loss of tight junction (TJs). We have 
previously demonstrated an important role for Gα12 in regulating TJs through Src tyrosine 
kinase and hypothesized that injury to renal epithelia activates Gα12 leading to loss of 
TJ integrity through Src. To test this hypothesis, we compared ATP depletion and H2O2 
models of epithelial cell injury in MDCK cells with silenced Gα12 (shGα12-MDCK). 
shGα12-MDCK and control (shGFP-MDCK) cells were treated with H2O2 for 1 hour or 
ATP depletion (10µM antimycin A and 2mM 2-deoxy-D-glucose) for 1 hour followed by 
“reperfusion” with catalase (5000 unit/ml) or normal media, respectively. Permeability was 
monitored by measuring transepithelial resistance (TER), Src activity was determined by 
pTyr416 Western blots and morphology assessed with phalloidin staining. In control cells, 
exposure to H2O2 or ATP depletion resulted in decreased TER to 20%+/-3% of baseline 
levels. However, shGα12-MDCK cells were completely resistant to H2O2 stimulated 
loss of barrier function, but TER fell to similar values as control MDCK cells with ATP 
depletion. Western blot analysis revealed that H2O2 significantly increased Src activity in 
control cells and the increased Src activity was dramatically blunted in shGα12 MDCK 
cells. Phalloidin staining revealed that H2O2 induced stress fibers were diminished 
in shGα12-MDCK cells, and in control cells pretreated with the Src inhibitor, PP2. 
Experiments examining tyrosine phosphorylation changes in tight junction proteins, such 
as ZO-1, claudin and occludin with H2O2 treatment are in progress. Taken together, these 
findings indicate that H2O2 but not ATP depletion, leads to loss of permeability through 
activation of Gα12/Src kinase signaling. Future studies will target these pathways in vivo 
to prevent ROS mediated renal injury.
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Role of Spermidine/Spermine-N1-Acetyltransferase in the Pathophysiology 
of Endotoxin-Induced Acute Kidney Injury  Kamyar A. Zahedi, Sharon 
Barone, Manoocher Soleimani.  Internal Medicine, University of Cincinnati 
College of Medicine, Cincinnati, OH.


Spermidine/spermine-N1-acetyltransferase (SSAT) is the rate-limiting enzyme in 
polyamine back-conversion. It mediates the acetylation of spermine and spermidine which 
are then oxidized to acetyl-3-aminopropanal, H2O2 and putrescine (Put) by polyamine 
oxidase (PAO). Increased expression of SSAT is detrimental to cell growth and function. 
We hypothesize that SSAT expression and activity increases in the kidneys of mice after 
bacterial lipopolysaccharide (LPS) injection and contributes to tissue damage in endotoxin 
induced acute renal injury. Our results demonstrate that SSAT expression and activity 
increased in the kidney 3 hours after LPS injection. SSAT mRNA levels reached their peak 
by 15 to 24 hours and returned to back ground levels by 48 hours after the administration 
of LPS. Elevated SSAT activity was detected as early as 6 hours and peaked between 15 
and 24 hours after LPS administration. Serum creatinine levels increased significantly 
at ∼15 hours, reached their peak between 24-48 hours and returned to near back ground 
levels by 72 hours after LPS administration. To test the role of SSAT in endotoxic acute 
kidney injury, wild type (SSAT-wt) and SSAT null (SSAT-ko) mice were injected with 
LPS and their renal function was examined. Compared to SSAT-wt mice the SSAT SSAT-
ko mice displayed significant protection against kidney damage by LPS as demonstrated 
by better preservation of kidney function. In separate studies, wild type animals treated 
with MDL72527, an inhibitor of polyamine catabolism, displayed significant protection 
against LPS-induced acute kidney injury. Based on these results we conclude that increased 
SSAT expression and enhanced polyamine back conversion contribute to tissue damage in 
endotoxin-induced acute renal injury.
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p66shc-Mediated Mitochondrial Dysfunction during Oxidant Injury in 
Renal Proximal Tubule Cells  Istvan Arany, Jeb S. Clark, Radhakrishna Baliga.  
Department of Pediatrics, Division of Pediatric Nephrology, University of 
Mississippi Medical Center, Jackson, MS.


Increasing body of evidence indicates that mitochondrial dysfunction is involved in the 
pathophysiology of ischemia/reperfusion (I/R)-mediated acute kidney injury (AKI). p66shc 
is a novel mediator of mitochondrial dysfunction: it can bind to mitochondria and increase 
ROS production via oxidizing cytochrome c. This process could result in depolarization of 
the mitochondria and consequent injury. Ser36 phosphorylation of p66shc might be necessary 
for its effects. The present studies were conducted in vitro to examine a role of p66shc in 
a model of oxidative injury in mouse renal proximal tubule cells (TKPTS). Treatment of 
the cells with 400 µM H2O2 significantly increased mitochondrial binding of p66shc with 
a concomitant and marked increase in ROS production, mitochondrial depolarization and 
LDH release. Knockdown of p66shc or mutation of its Ser36 residue to alanine (S36A) 
as well as inhibitors of the mitochondrial electron transport complex I (Rotenone) or III 
(Antimycin A) attenuated these changes. We found that a cytochrome c-binding mutant 
of p66shc (W134F) abolished ROS production, mitochondrial depolarization and LDH 
release. On the other hand, inhibitors of mitochondrial depolarization (cyclosporine A 
and bongkrekic acid) repressed LDH release but not ROS production suggesting that the 
depolarization is a consequence but not a cause of mitochondrial ROS production.


These data suggest that oxidative stress amplifies ROS production through the p66shc-
cytochrome c interaction leading to mitochondrial depolarization and consequent injury 
in vitro. Similar mechanism might exist in vivo as we have demonstrated the p66shc/
cytochrome c association in the kidneys of mice with I/R injury. Thus, manipulating p66shc 
might offer a new therapeutic modality to ameliorate renal I/R injury.
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TauT Is a Target of Multiple Transcription Factors during Cisplatin-
Induced Acute Kidney Injury  Xiaobin Han, Russell W. Chesney.  Department 
of Pediatrics, University of Tennessee Health Science Center, and the Children’s 
Foundation Research Center at Le Bonheur Children’s Medical Center, 
Memphis, TN.


Cisplatin is a commonly used chemotherapeutic agent that has a major limitation 
because of its nephrotoxicity. We have demonstrated that cisplatin down-regulates the 
expression of the taurine transporter gene (TauT) in LLC-PK1 proximal tubular renal cells, 
and forced over-expression of TauT protects against cisplatin-induced apoptosis in renal 
cells in vitro. Because cisplatin-induced renal injury is mainly confined to the S3 segment 
of renal proximal tubules – the primary site for renal adaptive regulation of the taurine 
transporter, we hypothesized that TauT is a target of p53 and c-Jun during cisplatin-induced 
nephrotoxicity. A recent study showed that the oxidative stress-induced JNK signaling 
pathway together with c-Jun and AP1 activity contribute to drug resistance. In the present 
study, we have shown that TauT is a direct target of p53 and c-Jun. Expression of TauT is 
down-regulated by p53 and up-regulated by c-Jun in human embryonic 293 renal cells, as 
determined by promoter analysis, reporter assay, DNA binding, and Western blot analysis. 
Forced over-expression of TauT protects against cisplatin-induced apoptosis. Inhibition of 
TauT by RNA interference resulted in significant reduction of 293 cell growth and enhanced 
the sensitivity of 293 cells to cisplatin in dose- and time-dependent manners.


In conclusion, functional TauT plays an important role in cisplatin-induced renal injury. 
Expression of TauT is regulated by p53 and c-Jun, and the balance of such regulation will 
determine the levels of TauT that may decide the fate of the renal cells.
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Amine-Carbonyl Reaction as a Novel Mechanism for Melamine Induced 
Tubular Injury  Takefumi Mori,1,2 Qi Guo,1 Ying Sun,1 Yusuke Osaki,1 Chunyan 
Hu,1 Hiroshi Sato,1 Kyozo Suyama,4 Toshio Miyata,3 Sadayoshi Ito.1  1Division 
of Nephrology Endocrinology and Vascular Medicine, Tohoku University 
Graduate School of Medicine, Japan; 2Health Administration Center, Tohoku 
University, Japan; 3Center for Translational and Advanced Research, Tohoku 
University Graduate School of Medicine, Japan; 4Sports Nutrition Department, 
Sendai University, Japan.


Objectives: Melamine contained food has been reported to induce acute renal failure in 
both animals and humans. Insoluble precipitate in renal tubules by melamine with cyanuric 
acid has been postulated as a mechanism for melamine nephrotoxicity. Since melamine 
resin is formed by amine-carbonyl reactions, we hypothesized that melamine could react 
with carbonyl compounds such as methylglyoxal (MGO) and induce renal injury.


Methods: Seven-weeks old male Sprague Dawley rats were allocated to 6 groups: 
control, 1% MGO in tap drinking water alone (MGO), 400 mg/kg/day melamine alone 
(MEL), MGO plus MEL (MGO+MEL), MGO+MEL with pyridoxamine (300mg/kg/12h), 
and MGO+MEL with pyridoxal (300mg/kg/12h). Drugs were administered for 4-days and 
kidneys were removed at the end of the study.


Results No significant intergroup differences were observed with the systolic blood 
pressure. Small but not significant increase in urinary albumin excretion was observed with 
MGO or melamine alone. However, co-administration of MGO and melamine significantly 
increased urinary albumin excretion. There were no glomerular injury differences between 
groups. Although neither MGO nor melamine alone produced significant tubular injury, 
tubular injury which was severest in the outer medulla was observed by the co-administration 
of MOG and melamine. Carbonyl inhibitors, both pyridoxamine and pyridoxal, significantly 
inhibited the tubular injury induced by melamine with MGO.


Conclusion These results suggest that methylglyoxal and its metabolite carbonyl 
compounds may play an important role in the exacerbation of melamine-induced acute 
renal failure which can be inhibited by treatment with vitamin B6. Therefore we propose 
that amine-carbonyl reactions could be a novel mechanism that could explain in part of 
the melamine induced nephrotoxicity.
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AST-120 (Kremezin®) Inhibits Superoxide Anion Production by Kidney 
Mitochondria in Experimental Acute Kidney Injury (AKI) in Rats  Shigeru 
Owada,1 Aki Hirayama,2 Atsushi Ueda,3 Sumie Goto,4 Shunsuke Ito,4 Yukihiro 
Higashiyama,4 Fuyuhiko Nishijima,4 Hideyuki Yamato,4 Teruhiko Maeba.1  
1Dialysis Center, Asao Clinic, Kawasaki, Kanagawa, Japan; 2Internal Medicine, 
Tsukuba University of Technology, Tsukuba, Ibaragi, Japan; 3Internal Medicine, 
Namegata District General Hospital, Namegata, Ibaragi, Japan; 4Bio-Medical 
Research Laboratory, Kureha Co.,LTD., Tokyo, Japan.


Aim: Free radicals both initiate and contribute to the progress of AKI but there is 
no direct evidence of free radical production in the injured cells. We have succeeded to 
identifying free radical production from mitochondria directly using an EPR spin trapping 
technique and have applied this method in an investigation of the roll of free radicals in 
developing AKI. Methods: Ischemic AKI was induced in 20 SD male rats and divided 
into the following two groups: AKI control (C) and Kremezin treated (K). Sham operated 
rats were used as a normal group (N). After 48 hours induction, kidneys were isolated and 
mitochondrial fractions were prepared by fractional centrifugation. Serum indoxylsulfate 
and Cr levels were measured. O2- and OH radical adducts were recorded every 1 min for 


20 min. Peak height (PH) of both free radical adducts were accumulated and production 
rates (PH/min) were calculated. Levels of lipid peroxide (LPO;nm/mg)) and SOD activities 
(U/mg) in the mitochondria were measured. The effect of IS on O2- production in intact 
mitochondria was also evaluated.


Results: Levels of serum Cr and IS were significantly lower in the K group compared 
to the C group. O2- and OH radical production rates were significantly higher in the C 
group and lower in the K group (O2-; N=150±28, C=286±45, K=225±28, OH; N=77±14, 
C=106±17, K=93±18). Mitochondrial SOD activities were lower and LPO levels were 
higher in the C group (SOD; N=330±147, C=170±65, K=227±28, LPO; N=7.1±0.8, 
C=14.1±2.7, K=11.1±1.0). IS stimulated O2- production from the intact mitochondria.


Discussion: Mitochondrial functions are maintained by Kremezin. This depends on 
the inhibition of free radical production and the maintenance of free radical scavenging 
activity caused by the suppression of IS production in AKI.
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Aging Plays a Central Role for Development of Cardio-Renal (CR) 
Syndrome in Unilateral Ischemic-Reperfusion (I/R) Rats  Junichiro Kato,1 
Wan-Jun Zhu,1 Masaaki Nakayama,1 Takefumi Mori,2 Shigeru Kabayama,3 
Keisuke Nakayama,2 Toshinobu Sato,2 Sadayoshi Ito.2  1Research Division of 
Dialysis and CKD, Tohoku University Graduate School of Medecine, Sendai, 
Miyagi, Japan; 2Division of Nephrology, Endocrinology and Vascular Medicine, 
Tohoku University Graduate School of Medecine, Sendai, Miyagi, Japan; 
3Medical Device, Nihon Trim Co, Ltd, Kita, Osaka, Japan.


Number of elderly patients with heart failure has been growing, and kidney function 
of those subjects is reportedly decreased. While it is well known that kidney injury causes 
CR syndrome. These facts indicate a possible role of aging as an influencing factor for 
development of CR syndrome. The study aims to address the issue.


Twenty SD old rats (40th week, wt 640+/-2g) and 12 young SD rats (7th week, wt 
269+/-2g) were randomized to control and I/R groups. Unilateral I/R (45 min clipping) was 
performed in the left kidney in I/R group, and thereafter they were sacrificed at 7th day of I/R 
to study histological examinations of kidney and heart such as glomerular sclerosis index 
(GSI), cardiac fibrosis(%), number of ED-1(per field) and staining of osteopontin (OPN) per 
field % in outer medulla. During the period, 24-hr urine was collected to measure albumin 
at 6th day of I/R, and blood pressure (BP) was measured daily by tail-cuff method.


There were no changes in the level of urinary albumin and BP by I/R.
I/R kidney in both groups presented exaggerated GSI and increased ED-1 and OPN 


as compared to control, and no differences were found between young and old rats. 
Interestingly, there were significant increases in ED-1 and OPN in the “contra-lateral non 
I/R kidney” of old rats as compared to control (ED-1: 1.38+/-0.42 vs. 2.94+/-0.97; p<0.05, 
OPN: 0.17+/-0.03 vs. 0.45+/-0.28%; p<0.05).


Cardiac fibrosis was increased by I/R in old rats as compared to control (0.59+/-0.14 
vs. 2.34+/-0.53%; p<0.05), but no diffrences were fouind in young rats.


Transient ischemia of unilateral kidney could induce injury of contra-lateral kdney 
and cardiac fibrosis in old rats.


This pathology needs to be further clarified in respect to the injury mechanism of CR 
syndrome by aging.
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Human Heme Oxygenase-1 Gene Regulation Via Chromatin Looping 
between an Intronic Enhancer and Promoter Regions in Renal Epithelial 
Cells  Junghyun Kim,1,2 Jessy Deshane,2 Thomas D. Hock,2 Anupam Agarwal.1,2  
1Molecular and Cellular Pathology, University of Alabama at Birmingham, 
Birmingham, AL; 2Medicine, University of Alabama at Birmingham, 
Birmingham, AL.


Heme oxygenase-1 (HO-1) is the rate-limiting enzyme for degradation of heme, 
resulting in the formation of iron, carbon monoxide, and biliverdin. HO-1 has antioxidant, 
anti-inflammatory properties, and potent cytoprotective effects in multiple settings of acute 
kidney injury including ischemia-reperfusion, nephrotoxins and rhabdomyolysis. Previous 
work has identified an enhancer located in intron 1 of the HO-1 gene that requires regions in 
the HO-1 promoter for stimulus-dependent expression. In addition, mutations in the distal 
promoter abolished activity of this intronic enhancer. Thus, we hypothesize that the initiation 
of transcription of the HO-1 gene requires chromatin looping that brings the enhancer in 
close proximity of the distal promoter regions. To test this hypothesis, we performed the 
Chromosome Conformation Capture (3C) assay in human renal proximal tubule epithelial 
cells (HK-2) and human embryonic kidney cells (HEK293) stimulated with hemin (5µM) 
and vehicle. The results demonstrate that distal hypersensitive sites in the -4.5kb and 
-10kb promoter regions are in close proximity to the 220-bp intronic enhancer region upon 
hemin-mediated induction of HO-1 and this looping occurs in a time-dependent manner. 
Transcription factors USF-1 and Sp1 bind to the HS-2 and enhancer regions upon hemin 
stimulation and induce endogenous HO-1 expression when overexpressed. Inhibition of 
Sp1 binding by a GC-binding inhibitor, mithramycin A, abolished the promoter-enhancer 
interaction. In addition, ChIP-loop assay demonstrates that both USF-1 and Sp1 are involved 
in the formation of the chromatin loop. These results indicate that hemin stimulation induces 
chromatin looping which brings the promoter region in close proximity to the enhancer 
and allows potential interactions between transcription factors. This study provides novel 
molecular insights into the architecture and regulation of the human HO-1 gene in renal 
epithelial cells.
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Central Role of Leukocyte Activation in Acute Kidney Injury and 
Multiorgan Dysfunction in a Porcine Model of Septic Shock  Feng Ding,1,2 
Ju-Young Jung,1,7 Liandi Lou,4 Alvaro Rojas,5 Min Wang,4 Angela Westover,4 
Peter L. Smith,4 Deborah A. Buffington,4 David Humes,1,4,6 Joon Ho Song.1,3  
1Department of Medicine, University of Michigan, Ann Arbor, MI; 2Huashan 
Hospital, Fudan University, Shanghai, China; 3College of Medicine, Inha 
University, Incheon, Korea; 4Innovative Bio Therapies, Inc., Ann Arbor, MI; 
5Department of Surgery, University of Michigan, Ann Arbor, MI; 6Nephrion, 
Inc., Ann Arbor, MI; 7College of Veterinary Medicine, Chungnam National 
University, Daejoen, Korea.


Leukocytes are major contributors to the resulting multiorgan dysfunction (MOD), 
including acute kidney injury (AKI) in the systemic inflammatory response syndrome 
(SIRS) initiated with sepsis. To evaluate the primacy of leukocyte activation in SIRS, we 
developed a membrane system called the selective cytopheretic inhibitory device (SCD)
connected in series to a conventional continuous venovenous hemofiltration blood cartridge 
circuit and pump system. The SCD membrane surface binds activated leukocytes. During 
regional citrate anticoagulation, the sequestered leukocytes are inhibited. To assess the 
efficacy of SCD and citrate anticoagulation in a porcine septic shock model (Crit. Care 
Med. 31:2421,2003), the SCD with citrate (Group C, n=15) was compared with SCD and 
systemic heparinization (Group H, n=15). The SCD in Group C maintained better arterial 
blood pressure, higher cardiac output and systemic capillary leak compared to Group H (p<. 
05 or better). Group C also had lower blood levels of myeloperoxidase (MPO), less activated 
levels of circulating neutrophils by cell sorting, and less leukocyte tissue infiltration in lung 
tissue by immunohistochemistry compared to Group H (p< 0.05 or better). These findings 
were associated with longer survival times in the C versus H Groups, of 6.0 to 8.5 hours 
(p< 0.01). Elution of the SCD demonstrated a predominance of sequestered neutrophils 
exceeding 1 x 109 cells. These results demonstrate that leukocyte activation plays a central 
role in the MOD of SIRS. This device is currently being tested in ICU patients with AKI 
and the chronic proinflammatory state of end stage renal disease (ESRD).


Disclosure of Financial Relationships: grant/research support: Nephrion, Inc.
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Cyclic Mechanical Strain Increases ChREBP mRNA in Rat Mesangial 
Cells, a Possible Mechanism of Crosstalk between High Blood Pressure 
and High Glucose  Junichi Yatabe,1,2 Midori S. Yatabe,2,3 Hironobu Sanada,1 
Tsuyoshi Watanabe.2  1Division of Health Science Research, Fukushima 
Welfare Federation of Agricultural Cooperatives, Fukushima, Japan; 2Dept. 
of Nephrology, Hypertension, Diabetology, Endocrinology and Metabolism, 
Fukushima Med. Univ., Fukushima, Japan; 3Dept. of Pharmacology, Fukushima 
Med. Univ., Fukushima, Japan.


MAP kinase activation caused by hypertension and hyperglycemia is known to play a 
pivotal role in the development of renal dysfunction by inducing mesangial proliferation. 
Carbohydrate-responsive element-binding protein (ChREBP), a transcription factor mainly 
expressed in the liver, is also expressed in the kidney, but its role is unclear. This study was 
carried out to determine if ChREBP is involved in the signal transduction from mechacnical 
stretch and glucose stimulation in the kidney.


Immunohistochemistry showed that ChREBP is localized in the glomeruli and 
vasculature, and the mRNA expression levels of ChREBP were significantly higher in the 
kidney from spontaneously hypertensive rats (242±32 %) than Wistar-Kyoto rats. When 
cyclic mechanical stretch was applied to cultured rat mesangial cells, ChREBP transcripts 
increased in a time- and elongation strength-dependent manner (9.2±2.8 folds, 24 hrs, 20 
%). From the ChIP on chip assay, a MAP kinase-related gene, MP1, emerged as a possible 
candidate gene regulated by ChREBP. Electro-Mobility Shift Assay using MP1 promoter 
and nuclear extract from glucose-stimulated rat mesangial cells showed an increase in the 
signal shift. MP1 mRNA expression was increased in high glucose condition compared to 
low glucose. When mesangial cells were subjected to stretch and then cultured in low or 
high glucose medium for 24 hours, the ratio of p-ERK to total ERK were elevated the most 
in the stretch plus high glucose group (513±68 % of low-glucose, no stretch control).


In summary, stretch-induced ChREBP transcription and its nuclear translocation 
in response to glucose leading to MP1 expression and ERK activation may be one of 
the mechanisms linking mechanical stress and high glucose to mesangial proliferation. 
ChREBP and MP1 may play a role in the pathophysiology of renal damage caused by 
hyperglycemia and hypertension.


Disclosure of Financial Relationships: nothing to disclose
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Determination of Constitutive and Agonist Stimulated Phospho-Acceptor 
Sites in the Cytoplasmic Tail of Megalin  Richard J. Baines,1 Blair D. Grubb,2 
Andrew B. Tobin,2 Andrew Bottrill,2 Nigel J. Brunskill.1  1Infection, Immunity 
and Inflammation, Leicester University, United Kingdom; 2Cell Physiology and 
Pharmacology, Leicester University.


Megalin (meg), a 660 kDa member of the LDL receptor superfamily is a proximal 
tubular cell (PTC) receptor for albumin and other macromolecules. Potential phospho-
acceptor sites in the meg cytoplasmic (meg-CT) exist. This suggests a novel role for meg 
in PTC signal transduction.


The size of intact megalin hinders studies of the intact molecule. A GST-meg-CT fusion 
protein was developed and purfied on glutathione sepharose. Phosphorylation (phos) of the 
fusion protein was studied after incubation with human PTC (hPTC) lysates in the presence 
of [32P]-ATP. Fusion proteins were subject to PAGE and autoradiography. To determine sites 
of phos albumin and EGF stimulated HK2 cell lysates were used to phos GST-meg-CT. 
A tryptic digest of GST-meg-CT was analysed by LC-MS/MS or LC-MRM using a 4000 
Q-Trap mass spectrometer. Associated functional effects of meg-CT phos were studied by 
measuring FITC-albumin endocytosis by OK cells.


There was basal phos of meg-CT-GST fusion protein that was significantly enhanced 
by 1 mg/ml albumin (x1.4), 1000 ng/ml EGF (X1.9) and 1 µM PDBu (x2.4). Pre-incubation 
with the protein kinase inhibitors wortmannin, AG1478 and Ro-31-8220 reduced the 
albumin, EGF and PDBu induced phos respectively. Albumin and EGF stimulated HK2 
cell lysate was used to phos GST-meg-CT were stimulated with EGF and albumin. Mass 
spectrometry revealed 6 phospho-acceptor sites in meg-CT. The phos peptides were 
RRT4451GSLL, TGS4453LL, VS4492G, ETNPTS4569P and PT4632PT4634YSAT. Potential binding 
partners were identified by interrogating the ELM database and included proline directed 
kinases and 14-3-3, Src-homology-3 and class IV WW domain containing proteins. FITC-
albumin uptake was reduced in response to 100 pg/ml EGF and 1 µM PDBu (by 19.9±0.04 
and 39.5±0.1% of control respectively)


These data indicate that meg-CT phos is dynamically regulated by multiple protein 
kinases. Phos occurs at sites that may regulate interaction with a number of intracellular 
binding partners and underly the pleiotropic effect of albumin stimulation on PTC 
function.
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PKB Regulates Albumin Endocytosis in Proximal Tubule Cells  Elif Erkan,1 
Kelly Koral,1 Linton Traub.1  1Pediatrics, University of Pittsburgh, Pittsburgh, 
PA; 2Pediatrics, University of Pittsburgh, Pittsburgh, PA; 3Cell Biology, 
University of Pittsburgh, Pittsburgh, PA.


Albumin is internalized by proximal tubule cells via receptor mediated endocytosis 
facilititated by megalin and adaptor protein disabled-2 (Dab2). High concentrations of 
albumin mimicking nephrotic milieu triggers proximal tubule apoptosis suggesting an 
overlapping mechanism between albumin endocytosis and cell survival. Protein kinase B 
(PKB) is a serine/threonine kinase implicated in signal transduction pathways that mediate 
cell growth, transcriptional regulation, insulin signaling and cell survival. The purpose of 
this study was to investigate a possible interaction between endocytic proteins megalin, 
Dab2 and PKB. We utilized co-immunoprecipitation to examine a possible interaction 
between megalin cytoplasmic tail, Dab2 and PKB which revealed a strong interaction 
between Dab2 and PKB but not megalin. This interaction was attenuated by apoptotic 
concentration (10mg/ml) of albumin exposure associated with downregulation of both 
proteins. To further delineate the nature of this association we performed GST pull down 
experiments with fusion proteins encoding different domains of Dab2 (amino acid sequence 
1-306, 1-206, 335-610 and 600-730). These experiments revealed an interaction between 
proline rich domain of Dab2 and PKB. Silencing of PKB downregulated Dab2 expression. 
Furthermore human kidney proximal tubule cells transfected with wild type and constituvely 
active PKB displayed an increase in albumin uptake by fluorometry and western blotting 
whereas specific PKB inhibitor tricibine inhibited albumin uptake in a concentration 
dependent fashion. We proposed that PKB is involved in albumin uptake in proximal tubule 
cells upstream to Dab2 via a novel interaction and alterations of this partnership under 
supraphysiologic concentrations of albumin may lead to apoptosis. Further identification 
of protein-protein interactions between multifaceted clathrin associated proteins and PKB 
will enhance our understanding of endocytosis in proximal tubule cells and enable us to 
develop strategies to prevent proximal tubule damage in proteinuric states.


Disclosure of Financial Relationships: nothing to disclose
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Advanced Glycation End Products Increase Human Vascular Endothelial 
Permeability Via RAGE-Mediated Ezrin Activation Regulated by Rho/
ROCK-MAPK Signaling Pathway  Zhi Jian Guo, Fan Fan Hou, Ying Zhang.  
Division of Nephrology, Nanfang Hospital, Guangzhou, China.


The accumulation of advanced glycation end products (AGEs) has been linked to 
accelerated atherosclerosis in chronic renal insufficiency. Transendothelial migration of 
leukocyte is essential in the pathogenesis of atherosclerosis and ezrin, a bridge protein 
linking vascular adhesion molecules and cytoskeleton is supposed to play an important 
role in this process. Thus, the regulation of AGEs on ezrin activation and the signaling 
involved were investigated in this study. Incubation of AGEs-albumin with human 
umbilical vein endothelial cells (HUVECs) resulted in ezrin activation evidenced by Thr567 
phosphorylation. EzrinT567 phosphorylation was associated with the enhanced activities of 
Rho-Rac1, ROCK 1/2, MAPK-ERK 1/2 and MAPK-p38, but not MAPK-JNK induced 
by AGEs and could be inhibited by the specific inhibitors such as Y27632, PD98059 and 
SB203580. Activation of the signaling pathway by AGEs resulted in enhanced expression 
of cell adhesion molecule-1 (VCAM-1) and intercellular adhesion molecule-1 (ICAM-1) at 
both gene and protein levels and increased endothelial permeability. This cascade of events 
was receptor-dependent, because it was prevented by blocking the receptor for advanced 
glycation end products (RAGE) with either anti-RAGE IgG or soluble RAGE. These data 
suggest that AGEs-albumin increases endothelial permeability via a RAGE-mediated ezrin 
activation regulated by Rho-Rac1, Rock 1/2, MAPK-ERK 1/2 and MAPK-p38. Activation 
of ezrin may be a critical endothelial perturbation initiating AGEs-related acceleration of 
atherosclerosis.
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Rac1 Promotes TGF-β-Stimulated Mesangial Cell Type-I Collagen 
Expression through a PI3K/Akt-Dependent Mechanism  Susan C. Hubchak, 
H. William Schnaper.  Pediatrics, Northwestern University Feinberg School of 
Medicine, Chicago, IL.


Transforming growth factor (TGF)-β1 is a pleiotrophic cytokine that is known to induce 
extracellular matrix accumulation in a variety of renal diseases. In earlier reports, we have 
shown that the TGF-β1-activated Smad pathway interacts with a number of other signaling 
pathways to enhance type-I collagen (COLL I) expression in human mesangial cells (HMC). 
We previously demonstrated that TGF-β1 rapidly activates Rac1 in a TGF-βreceptor type 
I (TRβI)- dependent manner in HMC and that Rac1 activity was required for TGF-β1-
stimulated COLL I expression but not for Smad3 phosphorylation. Here, we report that 
Rac1 augments TGF-β1-stimulated COLL I expression without directly affecting Smad3 
transcriptional activity, acting through a PI3K-sensitive pathway. HMC co-transfected with 
a COL1A2 promoter-luciferase (luc) reporter construct and a dominant negative (dn) Rac1 
construct showed decreased response TGF-β1 as compared to empty vector (1.4-fold vs. 
3.0-fold). In contrast, dnRac1 had no effect on TGF-β1-stimulated Smad-binding element 
(SBE)-luc promoter activity. We then examined the role of the phosphatidylinositol-3-kinase 
(PI3K) pathway in TGF-β1-stimulated, Rac-enhanced COLL I expression. Inhibition of 
PI3K with LY294002 (LY), reduced TGF-β1-stimulated Rac1 activity by 85% and 60% 
at 5 and 30 min, respectively, suggesting that PI3K mediates TGF-β1 activation of Rac1. 
However, LY only partially blocked TGF-β1-stimulated COL1A2 promoter activity in cells 
transfected with constitutively active (ca) Rac1 transfected cells. The activity of a Forkhead 
response element-luc reporter construct (FHRE-luc) that is repressed by the downstream 
effector of PI3K, Akt, was reduced 51% by co-transfection of caRac1, suggesting activated 
Rac1 itself stimulates the PI3K pathway in HMC. Since we previously reported that Akt 
activity alone is insufficient to activate the COL1A2 promoter, our data suggest that PI3K/
Rac1/PI3K/Akt signaling provides a positive feedback loop for enhancing TGF-β-stimulated 
collagen gene expression in HMC.


Disclosure of Financial Relationships: nothing to disclose
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A Role for PI3 Kinase in TGFβ-Induced Post-Transcriptional Fibronectin 
RNA Splicing in Renal Epithelial Cells  Sima Shirali, Elisha Seah, Mysore K. 
Phanish, Mark E. C. Dockrell.  SWT Institute for Renal Research, Carshalton, 
Surrey, United Kingdom.


Introduction
Our group have previously demonstrated that TGFβ induces total and EDA+ fibronectin 


(Fn) expression in human proximal tubule epithelial cells (PTEC). We also provided 
evidence that although TGFβ -induced Fn gene transcription is p38-dependent splicing to 
include the EDA domain is p38 independent but does require the splicing factor SRp40.


Aim
Here we investigate regulation of SRp40 activity by TGFβ.
Methods
Experiments were performed on primary and transformed (HKC-8) adult human cells at 


75-95% confluence. Cells were made serum free for 24h and then treated with TGFβ1, 2.5ng/
ml for up to 48h. Total fibronectin secretion was measured by ELISA. Cellular proteins, 
including SRp40, AKT and EDA+ Fn were assessed by immunoblotting.


Results
TGFβ did not induce detectable changes in SRp40 expression or SRp40 phosphorylation 


at 48h. As demonstrated previously TGFβ did induce significant induction of both total and 
EDA+ Fn. Production of EDA+ but not total Fn was significantly attenuated by inhibition of 
PI3 kinase with LY 294002, 5microM. However, total phospo-Akt levels did not correlate 
with EDA+ Fn at 48h.


Conclusion
These results suggest that TGFβ does not regulate SRp40 activity by expression or gross 


changes in phosphorylation. However, the fact that PI3kinase does regulate TGFβ-induced 
EDA+ production indicates that either TGFβ activates parallel pathways to regulate splicing 
or PI3-kinase may regulate SRp40 by subtle changes in phosphorylation as could be expected 
in the nuclei and possibly only by one isoform of Akt. This would be consistent with Akt2/
PkB β regulation of SRp40 mediated splicing by phosphorylation in nuclear speckles, as 
proposed for insulin mediate splicing regulation in other cell types.
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The Effect of Radicicol, a Heat Shock Protein 90 Molecular Chaperon 
Complex Disruptor, on Renal Ischemia-Reperfusion Injury and T Cell 
Proliferation  Hiroko Sonoda,1 Worapat Prachasilchai,1 Hiroaki Kondo,1 Naoko 
Yokota-Ikeda,2 Katsuaki Ito,1 Masahiro Ikeda.1  1Veterinary Pharmacology, 
University of Miyazaki, Miyazaki, Japan; 2Nephrology, Miyazaki Prefectural 
Miyazaki Hospital, Miyazaki, Japan.


Renal ischemia-reperfusion (IR) injury and rejection remain major obstacles to 
successful kidney transplantation. Heat shock proteins (HSPs) are intracellular chaperones 
and their expressions are increased in response to various stresses, including heat, ischemic 
and oxidative stresses. Disruption of the HSP90 molecular chaperone complex results 
in activation of the heat shock factor 1, which is a transcriptional factor responsible for 
increased expression of the HSPs genes. So far, the up-regulation of HSPs has been shown 
to protect against IR injury. In this study, we investigated whether radicicol, a disruptor 
for HSP90 molecular chaperon complex, attenuates renal IR injury in mice. Furthermore, 


we also examined the effect of radicicol on T cell proliferation. Mice were treated with 
radicicol (the radicicol group) or vehicle (the vehicle group) 1h before and just after bilateral 
renal IR (60 mg/kg x 2). Semi-quantitative RT-PCR and immunoblot analyses showed that 
renal HSP70 mRNA and protein expression levels were significantly increased after the 
treatment with radicicol, whereas HSP90 mRNA and protein expression levels were not 
altered. Increase in plasma creatinine concentration by renal IR injury was significantly 
suppressed by the treatment with radicicol. The PAS-positive area of kidney specimen 
in the radicicol group was also reduced. The co-administration of quercetin, a HSP70 
inhibitor, significantly attenuated the renoprotective effect of radicicol, indicating that 
the renoprotection by radicicol is mediated by up-regulation of HSP70. The proliferation 
rate of cultured T (Jarkat) cells was significantly inhibited by the addition of radicicol 
to the medium (> 100 nM), accompanied with inhibition of the phospholyration of the 
retinoblastoma protein.These data show that radicicol protects against renal IR injury and 
inhibits the T cell proliferation, suggesting that radicicol may be an ideal medicine for 
kidney transplantation.
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Gq-Dependent Signaling Pathways Enhance TRPC6 Expression in 
Glomerular Podocytes Both In Vitro and In Vivo  Liming Wang, Patrick 
J. Flannery, Robert F. Spurney.  Medicine, Duke University Medical Center, 
Durham, NC.


Expression of the ion channel TRPC6 is stimulated, in part, by calcineurin (CN)-
dependent mechanisms by activating nuclear factor of activated T cells (NFAT) responsive 
elements in the TRPC6 promoter. Because Gq activates CN, we investigated the role of Gq 
activation in stimulating TRPC6 expression in podocytes both in vitro and in vivo. For the 
cell culture experiments, a constitutively active Gq α-subunit (GqQ>L) was introduced into 
an immortalized podocyte cell line using protein transduction by tagging GqQ>L with the 
TAT HIV protein sequence (GqTAT[+]). We found that cultured podocytes expressed the 
NFAT isoforms NFAT2 (NFATc1) and NFAT4 (NFATc3), and that treatment with GqTAT[+]) 
caused nuclear localization of both NFAT isoforms as well as enhanced TRPC6 mRNA 
expression compared to cells treated with a GqQ>L protein lacking the TAT sequence 
(GqTAT[-])(1.0 ± 0.1 [TAT(-)] vs 2.0 ± 0.4 [TAT(+)] relative expression; P = 0.039). This 
upregulation of TRPC6 expression was inhibited by the CN inhibitors cyclosporine A and 
FK506. To determine if GqQ>L had similar effects in vivo, we utilized a transgenic (TG) 
mouse in which expression of GqQ>L was targeted to podocytes in a doxycycline inducible 
fashion (J Am Soc Nephrol 19:2108, 2008). To determine if the GqQ>L transgene activated 
CN in vivo, GqQ>L TG mice were crossed with TG mice expressing an NFAT responsive 
promoter driving expression of β-galactosidase (β-gal). In offspring with inducible GqQ>L 
expression, treatment with doxycycline caused high levels of β-gal activity in enriched 
glomerular preparations compared to glomerular β-gal activity in TG and non-TG controls. 
Moreover, doxycycline dependent induction of GqQ>L significantly enhanced glomerular 
TRPC6 mRNA levels compared to control animals (0.92 ± 0.8 [controls] vs 1.9 ± 0.4 
[GqQ>L] relative expression; P < 0.005). These data suggest that: 1. Gq activates CN in 
podocytes both in vitro and in vivo, and 2. Increased CN activity is associated with enhanced 
expression of TRPC6 mRNA. We speculate that Gq-dependent signaling cascades enhance 
TRPC6 expression and, in turn, promote glomerular injury.
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Negative Regulation of Inflammatory Responses by IgA Receptor 
(FcαRI) Reduces in the Development of TLR9 Signaling-Accelerated 
Glomerulonephritis  Tomonari Watanabe, Yutaka Kanamaru, Chunbei 
Liu, Nobuhiro Tada, Yusuke Suzuki, Satoshi Horikoshi, Yasuhiko Tomino.  
Nephrology Internal Medicine, Juntendo University School of Medicine, 
Bunkyo-ku, Tokyo, Japan.


Myeloid FcαRI, a receptor for IgA, mediates cell activation or inhibition depending on 
the type of ligand interaction, multivalent or monovalent. Anti-inflammatory signalling is 
triggered by monomeric targeting using anti-FcαRI Fab or IgA ligand binding that inhibits 
immune and nonimmune-mediated renal inflammation. The participation of renal TLR 
receptors in experimental models and various forms of human glomerular nephritis was 
discussed. Here, we show that monovalent targeting of FcαRI had inhibitory effects in an in 
vivo model of TLR9 signaling-accelerated nephritis. Anti-FcαRI Fab improved proteinuria 
levels and reduced the amount of macrophages, CD3 lymphocytes, and deposition of 
immunoglobulins in glomeruli. Monovalent targeting using anti-FcαRI Fab also attenuated 
TLR-9 signaling pathway associated with activation of NF-kappaB and phosphorylation 
of extracellular signal-related protein kinase (ERK). The inhibitory mechanism involves 
recruitment of tyrosine phosphatase SHP-1 to FcαRI. Furthermore, cell transfer studies 
with fluorescence-labeled macrophages that were pretreated with anti-FcαRI Fab showed 
that blockade of FcαRI signalling in macrophages is sufficient to prevent the development 
of TLR9 signaling-accelerated nephritis. These results suggest a role for anti-FcαRI Fab 
as a negative regulator in controlling the magnitude of the innate immune response and a 
new type of anti-inflammatory drug for treatment of kidney diseases.
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Mechanistic Link between Plasma Factors and Podocyte Dysfunction in 
FSGS  Matthew Wherlock,1 Jessica Harris,1 Rachel Lennon,2 Moin Saleem,1 
Gavin Welsh.1  1Academic Renal Unit, University of Bristol, Bristol, United 
Kingdom; 2Renal Research Labs, Manchester Royal Infirmary, Manchester, 
United Kingdom.


Focal segmental glomerulosclerosis (FSGS) is a cause of nephrotic syndrome, leading 
to damage to the glomerulus resulting in proteinuria, hypoalbuminemia, oedema, and 
hypertension. The causes of FSGS are currently uncertain, although the presence or absence 
of a circulating plasma factor, or potential imbalance of a protease and inhibitor has been 
implicated. One such candidate plasma factor is hemopexin.


Hemopexin is a haem-scavenging plasma protein possessing trypsin-like protease 
activity that has been implicated in glomerular disease. The aim of this study is to elucidate 
the signalling pathways activated in response to hemopexin exposure in conditionally 
immortalized human podocytes and to determine how this influences the morphology and 
function of the cell via changes to the actin cytoskeleton.


Exposure to hemopexin induces a rapid increase in the phosphorylation of VASP in a 
Nephrin dependent manner. VASP is a key regulator of the actin cytoskeleton. Hemopexin 
treatment also leads to the phosphorylation of Akt and Erk1 but this appears to be 
independent of the presence of Nephrin. Similar signalling effects can be realised through 
treatment of podocytes with synthetic PAR1 or PAR2 activating peptides, suggesting that 
PAR activation may be a potential candidate as the first step in hemopexin-induced signalling 
events. Further to this, pre-treatment of hemopexin with a cocktail of protease inhibitors 
attenuates the hemopexin-induced phosphorylation of VASP. VASP co-localises with various 
F-actin structures in podocytes as visualized by TIRF microscopy. Treatment of podocytes 
with hemopexin induces a reorganization of the actin cytoskeleton leading to an increased 
incidence of lamellipodia formation and reduction in the number of actin stress fibres.


An imbalance in the levels or activity of hemopexin may therefore potentially play a 
role in the induction of FSGS through reorganisation of the actin cytoskeleton resulting 
in disruption of the podocyte slit diaphragm and compromise of the glomerular filtration 
barrier.
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FSP1 Promoter-Driven Inhibition of NF-κB Activation Attenuates Renal 
Fibrogenesis  Hirokazu Okada,1 Tsutomu Inoue,1 Matsuhiko Hayashi,2 Eric G. 
Neilson,3 Hiromichi Suzuki.1  1Department of Nephrology, Saitama Medical 
University, Irumagun, Saitama, Japan; 2Apheresis and Dialysis Center, Keio 
University School of Medicine, Shinano-machi, Tokyo, Japan; 3Department of 
Medicine, Vanderbilt University School of Medicine, Nashville, TN.


Background: Although it is well known that NF-κB is involved in renal fibrogenesis, 
the relative role of NF-κB in renal fibroblasts compared with tubular epithelia is unclear.
Methods: Three lines of transgenic (tg) mice were used. IκB-dominant negative (DN) 
tg mice that carry the floxed IκB-DN gene (IκB-DN gene product inhibits NF-κB 
activation in vivo; Kidney Int 63;501-515, 2003) were crossed with FSP1.Cre or γGT.
Cre tg mice that express Cre recombinase in FSP1+ fibroblasts or tubular epithelial 
cells, respectively. Double-tg mice (FSP1.Cre/IκB-DN or γGT.Cre/IκB-DN) were then 
challenged with unilateral ureteral obstruction (UUO). After 7 days, NF-κB activation 
was determined by nuclear localization of phosphorylated p65 (p-p65) in renal tissue 
using immunohistochemistry and the point-counting method. Results: The number of 
p-p65+ nuclei was significantly lower in FSP1+ fibroblasts and tubular epithelial cells in the 
UUO kidneys of the FSP1.Cre/IκB-DN and γGT.Cre/IκB-DN mice, respectively, due to 
cell-type specific induction of the unfloxed IκB-DN gene compared to wild-type (0.67±0.5 
vs. 3.55±2.45 [neclei/hpf] (p<0.05; fibroblasts), 0.7±0.67 vs. 1.9±1.41 (p<0.05; tubular 
epithelia)). Interstitial fibrosis by Masson-trichrome staining was significantly decreased 
in the UUO kidneys from FSP1.Cre/IκB-DN mice, but not from γGT.Cre/IκB-DN mice 
compared to wild-type. Similarly, real-time RT-PCR revealed that levels of mRNA encoding 
PAI-1 and fibronectin-EIIIA (FNEIIIA) were significantly lower in the UUO kidneys of 
FSP1.Cre/IκB-DN mice compared to γGT.Cre/IκB-DN and wild-type mice. Conclusion: 
Inhibition of NF-κB activation by the FSP1 promoter-driven induction of IκB-DN provides 
evidence of the critical and selective role of NF-κB activation in FSP1+ fibroblasts in renal 
fibrogenesis following UUO.
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A Role for ERK5 in a TGF-β-Induced Non-Fibrotic Outcome in Renal 
Epithelial Cells  James A. Browne,1 Deborah L. Baines,2 Mark E. C. Dockrell.1  
1South West Thames Institite for Renal Research, St Helier Hospital, Carshalton, 
Surrey, United Kingdom; 2St George’s University London, London, United 
Kingdom.


Introduction: TGFβ1 induces a fibrotic phenotype in proximal tubule epithelial cells 
(PTEC) involving E-cadherin loss, α-smooth-muscle actin (α-SMA) induction, extracellular 
matrix production and a tendency towards apoptosis. We have demonstrated that the atypical 
MAP kinase ERK5 is activated by TGFβ1in human PTEC; however the physiological 
endpoints mediated by ERK5 in these cells have not been elucidated.


Methods: ERK5 siRNA was optimised and a consistent 60% knockdown of 
phosphorylated ERK5 was achieved in the transformed PTEC line, HKC-8. Cells were 
transfected for 24h with siRNA (ERK5 or negative control), recovered for 24h and then 


made serum free for 24h. Following 48h treatment with TGFβ1 (2.5ng/ml) or vehicle (0.1% 
BSA), E-cadherin and α-SMA were assessed by western blotting. Fibronectin secretion and 
apoptosis was measured by ELISA and caspase-3/7 activity, respectively.


Results: In the presence of phosphorylated ERK5, TGFβ1 significantly decreased 
E-cadherin, however, in cells deficient in phosphorylated ERK5, TGFβ1 did not significantly 
change E-cadherin expression (P>0.05, n=3). TGFβ1 (2.5 ng/ml) did not significantly 
increase α-SMA in the presence of phosphorylated ERK5, however knockdown of 
phosphorylated ERK5 produced a greater and significant induction of α-SMA by TGFβ1 
(P<0.01, n=3). Hence α-SMA induction by TGFβ1 is limited by ERK5 activation. 
Knockdown of phosphorylated ERK5 also increased apoptotic pathways such as caspase-3/7 
activity. Activated ERK5 also appeared to be permissive for soluble fibronectin secretion


Discussion: Our results indicate that activated ERK5 may act as pro-survival agent in 
a fibrotic milieu. Although E-Cadherin loss could be pro-fibrotic we propose that its loss 
in the context of reduced apoptosis and blocked EMT could allow repair to a damaged 
epithelia. TGFβ1 is a well characterised pro-fibrotic agent however it is known that not all 
TGFβ-induced signalling is pro-fibrotic, e.g. Smad7 antagonises Smad3. The novel results 
presented here suggest that ERK5 may also work as an endogenous brake on TGFβ1 and 
facilitate recovery.
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Signalling and Actions of Insulin-Like Growth Factors in the Human 
Glomerular Filtration Barrier (GFB)  Lorna J. Hale,1 Gavin I. Welsh,1 Jeff 
Holly,2 Simon Satchell,1 Peter W. Mathieson,1 Moin A. Saleem,1 Richard J. 
Coward.1  1Academic Renal Unit, University of Bristol, United Kingdom; 2IGFs 
and Metabolic Endocrinology Group, University of Bristol, United Kingdom.


Insulin like growth factors (IGFs) are implicated in the pathogenesis of complications 
of diabetes mellitus including nephropathy. This study investigates the roles of IGF-I and 
IGF-II in the GFB using immortalised human podocytes (pod) and glomerular endothelial 
cells (GEnC). IGFs are able to signal through both IGF-I receptors (IGF-IR) and insulin 
receptors (IR). Their bioavailability depends on IGF binding proteins (IGFBP).


Both pod and GEnC express the IR and IGF-IR. Within 10 minutes IGF-I signals to 
pods and GEnC increasing pAKT by 120% and pMAPK by 80% in pods; IGF-II signals to 
pods and GEnC to increase pAKT by 100% and 75% respectively and pMAPK by 145% 
in pods (p<0.05 for all). Pods produce IGFBPs 2 and 3, but not 4.


To dissect the signalling pathways we have generated IR, IGF-IR and combined 
IGF-I/IR knockdown (KD) pod cell lines using short hairpin siRNA. Different colonies 
show variable amounts of KD from 70-99% mimicking KD that may be relevant for 
human disease. Initial results show that IGF-IR KD abrogates PI3K but MAPK signalling 
is maintained. Cell survival is significantly inhibited in 99% IGF-IR KD cell lines 
demonstrating the importance of IGFs.


We analysed the downstream effects of IGFs on the cells using cell adhesion, survival, 
motility, permeability, and apoptosis assays. IGF-I/-II both decrease (P<0.001) the resistance 
across pod monolayers compared with control, whilst IGF-II also decreases podocyte cell 
adhesion to the GBM proteins fibronectin (p<0.001) and collagen IV (p<0.05). IGF-I is 
able to protect cells from puromycin induced apoptosis.


In conclusion we demonstrate that IGF-I and IGF-II are capable of signalling to the 
cells of the GFB, and that these cells produce modulating IGFBPs. Downstream effects of 
IGFs include cell survival and adhesion. We propose a local paracrine IGF system in the 
glomerulus that is altered in the early stages of DN.
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Cellular Mechanisms Regulating c-Ret Expression in mIMCD Cells  
Nobuhiko Kojima, Hiroshi Saito, Shunsuke Yuri, Masaki Nishikawa, Oak D. 
Jo, Phoung-Chi Pham, Naomi Yanagawa, Norimoto Yanagawa.  Medical and 
Research Services, GLAVAHS at Sepulveda, North Hills, CA.


c-Ret is a tyrosine kinase receptor expressed in ureteric bud (UB) cells and plays an 
important role in kidney development. However, the mechanism regulating c-Ret expression 
remains poorly understood. The aim of our study was to examine the mechanisms regulating 
c-Ret expression in a UB-derived cell line, the murine inner medullary collecting duct 
(mIMCD) cells. Among a variety of different conditions and factors tested, we found that 
c-Ret isoforms 9 and 51 mRNA expression could be induced by lithium chloride (Li) or 
HDAC inhibitor Tricostatin A (TSA). With luciferase reporter assays using 1.9 kbp of 
c-Ret promoter with various truncated regions, we found that the induction by Li and TSA 
required the three putative GC-rich Sp1 binding sites within 110 bp from the transcription 
initiation site. This was further confirmed by using a synthetic reporter vector containing 
Sp1 binding elements. In support of the role of Sp1 binding motifs, we found that the 
luciferase expression by Li and TSA was completely abolished by Mithramycin A, an 
inhibitor that interacts with GC-rich domain. Li is known to inhibit GSK3b and thereby 
activate beta-catenin (b-Cat)- and mTOR-dependent pathways. This was confirmed in our 
studies by TOP-FLASH luciferase reporter assay and S6K phosphorylation, respectively. 
The role of these pathways in mediating the effect of Li was examined by using b-Cat 
shRNA and mTOR inhibitor rapamycin. We found that inhibition of these two pathways 
each alone suppressed the Li-dependent induction of luciferase by 50%, and when combined 
abolished the effect of Li completely. We also found that the b-Cat-dependent pathway 
did not involve TCF/LEF complex, because the luciferase reporter assays showed that 
the upstream putative TCF4 binding sites were not required for the effect of Li, and the 
introduction of dominant negative TCF4 did not affect Li’s effect to induce cRet. Taken 
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together, our results indicate an essential role of Sp1 binding elements in regulating c-Ret 
expression in mIMCD cells, and Li induced c-Ret expression through both b-Cat- and 
mTOR-dependent pathways.


Disclosure of Financial Relationships: nothing to disclose


F-PO1824


Resveratrol Suppresses TNF-α-Induced Expression of Adhesion Molecules 
in Lymphatic Endothelial Cells Via Nuclear Factor-κB (NF-κB) Dependent 
Signaling Pathway  Jung Eun Lee, Ae Sin Lee, Yu Jin Jung, Duk Hoon Kim, 
Kyung Pyo Kang, Sik Lee, Sung Kwang Park, Won Kim.  Renal Regeneration 
Laboratory and Department of Internal Medicine, Institute for Medical Sciences 
Chonbuk National University Medical School, Jeonju.


Lymphatic vessels are participated in the inflammatory response. It was demonstrated 
that chronic allograft rejection associated with lymphatic inflammation. In renal transplant 
rejection, lymphangiogenesis may provide the route for elimination of infiltrated lymphocyte 
after immunosuppressive therapy. Regulation of lymphatic inflammation can be a novel 
therapeutic target in transplantation rejection. Resveratrol is a natural phytoestrogen, act 
as an antioxidant and anti-inflammatory agent. There is no data on the expression and 
its regulation of adhesion molecules in lymphatic endothelial cells by resveratrol. We 
investigated the role of resveratrol on the tumor necrosis factor (TNF)-α-induced adhesion 
molecules expression and its mechanism of regulation in lymphatic endothelial cells.


Human dermal lymphatic endothelial cells (LECs) were cultured in EGM-2MV 
medium, treated by TNF-α with or without reveratrol and the expression of cell adhesion 
molecules were assessed by Western blot analysis and RT-PCR.


TNF-α treatment induced intercellular adhesion molecule (ICAM)-1, vascular cell 
adhesion molecule (VCAM)-1, and fractalkine mRNA and protein expression in lymphatic 
endothelial cells in a time- and dose-dependent manner, whereas resveratrol significantly 
suppressed TNF-α-induced expression of adhesion molecules in a time- and dose-dependent 
manner. To elucidate the involvement of NF-κB signaling pathway in LECs, we used NF-
κB inhibitor such as MG-132 and pyrrolidine dithiocarbamate, which suppressed TNF-
α-induced ICAM-1, VCAM-1 and fractalkine expression in LECs. Further, resveratrol was 
found to be reduced TNF-α-induced phosphorylation of p65 in LECs.


In conclusion, resveratrol suppressed TNF-α stimulated the ICAM-1, VCAM-1 and 
fractalkine expression of LECs through the regulation of NF-κB-dependent signaling 
pathway. Therefore, resveratrol has a potential as a lymphatic endothelial inflammation 
regulator in chronic transplantation rejection.
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Calcineurin Inhibitors CsA and FK506 Alter the Turnover and Function 
of Cold Shock Y-Box Protein-1 in Mesangial Cells  Peter R. Mertens,2 
Lydia Hanßen,1 Jürgen Floege,1 Ute Raffetseder.1  1Department of Nephrology 
and Clinical Immunology, University Hospital Aachen, Aachen, Germany; 
2Department of Nephrology and Hypertension, Otto-von-Guericke-University, 
Magdeburg, Germany.


The immunosuppressive drugs cyclosporine A (CsA) and tacrolimus (FK506) are 
standard therapy to prevent renal transplant rejection but may result in tubulointerstitial 
as well as mesangial fibrosis. The Y-box binding protein-1 (YB-1) belongs to the cold 
shock protein family with pleiotropic functions in gene transcription and translation, 
e.g. on fibrosis-related genes matrix metalloproteinase 2 (MMP-2) and type I collagen 
(Col1A). In the present study, we analyzed the impact of calcineurin inhibitors (CNI) 
CsA and FK506 on cellular YB-1 content and its function in rat mesangial cells (rMCs). 
CNI challenge was investigated by stimulating cells either with vehicle or with FK506 
(0.01 µM) or CsA (1 µM) for different time periods. Cellular proteins were extracted and 
analyzed for YB-1 protein content by immunoblotting technique. A 10-fold increase of 
intracellular YB-1 protein content was observed within 1h after CsA and within 30 min 
after FK506 treatment. The CNI dependent upregulation of YB-1 lasted for 8 h in the 
case of CsA treatment, whereas FK506 challenge resulted in an elevated YB-1 content for 
more than 24 h. The early CNI-dependent YB-1 upregulation was due to increased mRNA 
translation, as demonstrated by inhibition through the compound cycloheximide (CHX). 
In contrast, retarding the transcription by actinomycin D did not affect intracellular YB-1 
level present during CNI challenge. This indicates that the immediate increment in YB-1 
protein amount is due to YB-1 mRNA stores rather than to enhanced gene induction. To 
unravel functions of upregulated YB-1 after CNI exposure, we determined the regulation 
of known YB-1 target genes. Reporter gene studies revealed enhanced promoter activity 
in cells exposed to CsA comparable with the one observed after forced overexpression of 
YB-1 by ectopic DNA.


Taken together, our results indicate that the cold shock protein YB-1 mediates 
part of the CNI nephrotoxicity, in particular renal fibrosis, via its own regulation at the 
translational level.
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Toll-Like Receptor-4 (TLR-4) Expression Is Increased in Peripheral CD14+ 
Cells in Patients with IgA Nephropathy: A Marker of Activation of Innate 
Immunity  Rosanna Coppo,1 Roberta Camilla,1 Alessandro Amore,1 Licia 
Peruzzi,1 Velentina Daprà,1 Elisa Loiacono,1 Cristiana Rollino,2 Vincenzo Sepe,3 
Teresa Rampino,3 Antonio Dal Canton.3  1Nephrology Dialysis Transplantation, 
Regina Margherita University Hospital, Torino, Italy; 2Nephrology Dialysis, 
G. Bosco Hospital, Torino, Italy; 3Nephrology Chair, University of Pavia, 
Pavia, Italy.


INTRODUCTION: Recent investigations reporting the involvement of innate 
immunity in autoimmune diseases focused on toll-like receptors (TLRs). Aim of the 
study was to study the innate immunity in IgA nephropathy (IgAN), a disease with still 
unexplained correlations with mucosal infections.


METHODS: The expression of TLR-3, -4, and -7 was detected in circulating 
monocytes (CD14+ cells) of IgAN patients (73 samples from 47 subjects), in different 
phases of clinical activity and in control groups of 30 patients with nephrotic syndrome 
(NS) and 40 healthy subjects (HC). TRLs expression was detected by cell sorter analysis 
(FACS) and mRNAs quantification by real time PCR (Taqman).


RESULTS: CD14 + cells in IgAN patients showed significantly increased expression of 
TLR-4 (% positive cells: 12.6±21.5 vs 4.3±6.3 in HC, P=0.02; X mean: 3.3±2.82 vs1.7±1.5 
in HC, P= 0.02) and TLR-4 mRNA was significantly increased (2.2±2.4 vs 1.4±0.7 in 
HC, P= 0.02). TLR-3 and TLR-7 expressions were not different in IgAN and controls. No 
modification in expression of TLR-4,-3,and -7 and their corresponding mRNA expression 
was detected in the control group of NS patients.


A significant correlation was found between TLR-4 expression (X mean) and 
proteinuria: P= 0.04. We considered inactive patients those with proteinuria < 0.5 g/1.73m2/
day and absent or minimal hematuria and very active those with proteinuria > 1 g/1.73m2/
day and severe microscopic hematuria; active patients had significantly higher expression 
of TLR-4 on CD14+ve cells as well as TLR-4 mRNA expression than inactive ones. No 
correlation with renal biopsy classes of pathology lesions was detected.


CONCLUSION: This study shows for the first time an activation of TLR-4 and 
innate immunity in IgAN, particularly in patients with significant proteinuria and heavy 
microscopic hematuria.
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Intracellular Activation of Vasopressin V2 Receptor Mutants in Nephrogenic 
Diabetes Insipidus by Non-Peptide Agonists  Joris Robben,1,2 Marleen 
Kortenoeven,1 Mozes Sze,1 Chris Yae,3 Graeme Milligan,2 Viola Oorschot,4 
Judith Klumperman,4 Nine Knoers,1 Peter Deen.1  1Radboud University Nijmegen 
Medical Centre, Nijmegen, Netherlands; 2University of Glasgow, Glasgow, 
United Kingdom; 3Vantia Ltd., Southampton, United Kingdom; 4UMC Utrecht, 
Utrecht, Netherlands.


Binding of vasopressin (AVP) to its V2 receptor (V2R) in the renal collecting duct 
triggers the cAMP-mediated insertion of AQP2 water channels into the apical membrane, 
and thereby water reabsorption. Mutations in the V2R gene cause Nephrogenic Diabetes 
Insipidus (NDI), because the, often intrinsically functional, V2R mutants are misfolded and 
retained in the ER, which prevents them to bind AVP. Since plasma membrane expression 
is considered essential for V2R activation, cell permeable V2R antagonists have been 
used to rescue cell surface expression of V2R mutants, but such antagonists require 
displacement by vasopressin to allow receptor activation. To circumvent displacement, we 
tested cell-permeable agonists to induce functional restoration of intrinsically functional 
V2R mutants.


Stably expressed wtV2R in polarized MDCK cells was complex glycosylated and 
localized to the basolateral membrane, whereas the mutants were expressed as immature 
proteins retained inside the cell. Treatment with three non-peptide V2R agonists, but not 
vasopressin, rapidly activated the V2R mutants at their intracellular location. In contrast to 
antagonists, treatment with the cell-permeable agonists did not induce receptor maturation 
or translocation to the basolateral membrane. Activation of the intracellular receptors 
induced a cAMP response sufficient to induce the translocation of aquaporin-2 to the apical 
membrane. Moreover, in contrast to plasma membrane V2R, intracellular V2R mutants 
were not subject to agonist-induced degradation.


Our data reveal that G protein-coupled receptors normally active at the plasma 
membrane can be activated intracellularly, that intracellular activation does not induce 
their degradation, and that non-peptide agonists constitute highly-promising therapeutics 
for diseases caused by retained, but intrinsically-functional GPCRs in general, and NDI 
in particular.
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Bradykinin and Angiotensin-II Induce Different Mitogenic Signaling 
Pathways in Podocytes  Dezmond B. Sumter,1 Mamon Dey,1 Thomas A. 
Morinelli,1,2 John R. Raymond,1,2 Monika Gooz.1,2  1Nephrology, Medical 
University of SC, Charleston, SC; 2RH Johnson VAMC, Charleston, SC.


The aim of our investigation was to study bradykinin (BK) and angiotensin II (ANGII) 
induced signal transductions and mechanisms behind their effects on glomerular podocytes 
permeability.
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We treated confluent mouse podocytes on transwell membranes with 10-8M BK or 
5x10-7M ANG II and measured permeability of the cells using fluorescence bovine serum 
albumin. To characterize activation of tyrosine kinase receptors we used protein arrays 
capable of detecting phosphorylation of 39 different tyrosine kinase receptors. We employed 
Western blotting to characterize phosphorylation of extracellular signal regulated kinase 
(pERK 1/2). Further, we measured increase in intracellular free calcium by the calcium 
sensitive fluorescence dye Fluo3.


BK induced dose –dependent decrease in podocyte permeability in contrast to ANGII 
which increased the cells permeability. BK induced dose-dependent (10-11-10-7M) activation 
of ERK 1/2 through bradykinin B2 receptor. Further, BK induced dose-dependent (10-11-
10-7M) increase in intracellular free calcium concentration. Using the phospho-tyrosine 
kinase protein array we were able to show activation of the epidermal growth factor receptor 
(EGFR), ErbB2, and most dramatically platelet derived growth factor receptor (PDGF) and 
muscle skeletal tyrosine kinase (MuSK) by bradykinin. ANGII dose dependently (10-7-10-


6M) increased pERK1/2 however, lower concentrations had no effect. ANGII (5x10-7M) 
induced activation of hepatocyte growth factor receptor and increased phosphorylation of 
EGFR, ErbB2, and PDGF more significantly than 10-8M BK, even though this concentration 
of ANGII induced significantly lower level of pERK than BK.


We conclude that bradykinin and angiotensin induce different signaling mechanisms in 
podocytes that can explain the different permeability changes induced by these G-protein 
coupled receptor agonists.


We thank Dr. Peter Mundel for providing us the mouse podocyte cell line.
This work was supported by NIH 5K01DK070054, the Dialysis Clinic Inc. and the Paul 


Teschan Research Grant to MG, and the REAP from the VA Research Services.
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Rapamycin Provides Protection Against HIV-1-Induced Podocyte Apoptosis 
through the Induction of Autophagy  Anju Yadav,1 Sridevi Vallabu,1 Shitij 
Arora,1 Madhuri Adabela,1 Dileep Kumar,1 Peter W. Mathieson,2 Moin E. 
Saleem,2 Pravin C. Singhal.1  1Immunology, Feinstein Institute for Medical 
Research, Manhasset, NY; 2Children’s Renal Unit, University of Bristol, Bristol, 
United Kingdom.


Apoptosis of podocytes has been demonstrated to play a key role in the development 
of diabetic glomerulosclerosis. Recently, we demonstrated that HIV-1 has potential to 
induce apoptosis in human podocytes (J. Biol. Chem. 284:16648, 2009). Since rapamycin 
has been demonstrated to attenuate HIV-1-induced renal lesions in a mouse model (ASN, 
Annual Meeting, 2009), we asked whether rapamycin modulated HIV-1-induced podocyte 
apoptosis through the enhancement of autophagy.


Conditionally immortalized human podocytes (CIHPs) were grown on coverslips 
and then transduced with either empty vector (EV/CIHP) or NL4-3 (an HIV-1 construct, 
NL4-3/CIHP) in the presence or absence of rapamycin (1 ng/ml). After 48 hours, cells were 
assayed for apoptosis (n=3). To evaluate the effect of rapamycin on autophagy, similarly 
treated podocytes were evaluated for the presence of autophagosomes by staining with 
acridine orange. To evaluate the role of autophagy, NL4-3/CIHPs or EV/CIHPS were 
treated with either buffer or rapamycin (1 ng/ml) with or without 3-methyl adenine (100 
µM, 3-MA, an inhibitor of autophagy) for 48 hours. Subsequently, cells were prepared 
for TUNEL assay (n=3).


NL4-3- transduced CIHPs showed a greater number of apoptotic cells when compared 
with the empty vector. However, the proapoptotic effect of NL4-3 was inhibited by 
rapamycin when compared to control cells (EV/CIHP, 1.5 ± 0.6; NL4-3/CIHP, 8.2 ± 1.1; 
rapamycin + EV/CIHP, 2.1 ± 0.8; rapmycin + NL4-3/CIHP, 3.4 ± 1.2 apoptotic cells/field; 
P<0.01 EV/CIHP vs. NL4-3/CIHP; P<0.01, NL4-3/CIHP vs. rapmycin + NL4-3/CIHP). 
Rapamycin-treated NL4-3/CIHPs showed greater (P<0.001) number of autophagosomes. 
Rapamycin inhibited the pro-apoptotic effect of NL4-3; however, 3-MA attenuated anti-
apoptotic effect of rapamycin.


We conclude that rapamycin attenuates HIV-1-induced podocyte apoptosis through 
the induction of autophagy.
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TLR3 Signaling Regulates c-Src-Mediated Cell Functions of Mesangial 
Cells, Independent of IRF3 and NF-κB Pathways  Michifumi Yamashita,1 
Saumendra N. Sarkar,1 Steven N. Emancipator,2 Ganes C. Sen.1  1Department 
of Molecular Genetics, Lerner Research Institute, Cleveland Clinic, Cleveland, 
OH; 2Department of Pathology, Case Western Reserve University, Cleveland, 
OH.


Viral infection exacerbates many forms of glomerulonephritis, including lupus nephritis 
and IgA nephropathy. However the effects of virus upon renal cell functions are not well 
understood. Mesangial cell migration and proliferation are fundamental responses to injury 
that are important for glomerular repopulation in experimental mesangial proliferative 
glomerulonephritis. We investigated the effect and the mechanism of TLR3 (a receptor for 
dsRNA, a common byproduct of viral replication) signaling on cell migration as well as cell 
proliferation. We found that TLR3 signaling suppressed the migration and proliferation of 
mouse mesangial cells (MMCs) over 8 h. This effect was not dependent on IRF3 or NF-κB 
activation, because extracellular dsRNA did not induce IRF3 nuclear translocation, P56 
expression (an IRF3-activated gene product), NF-κB P65 nuclear translocation, or IL-6 
production (dependent on NF-κB activation). These suppression effects required TLR3, 
because cell migration and proliferation of TLR3-/- MMCs were not suppressed by dsRNA. 
We found that c-Src was involved in the pathway. DsRNA induced c-Src phosphorylation 


at tyrosine 416 in the early phase, followed by sequestration into lipid rafts, charperoned by 
Csk-Binding Protein/Protein Associated With Glycosphingolipid Enriched Microdomains 
(CBP/PAG). Sequestered Src cannot access the substrate, and is functionally inactive. Src/
Yes/Fyn (SYF) -/- mouse embryonic fibroblasts (MEFs), and wild type MMCs treated 
with a Src inhibitor, were not suppressed by dsRNA, whereas transduction of c-Src into 
SYF-/- MEFs restored the inhibitory effect of dsRNA on cell migration and proliferation. 
These studies provide evidence that TLR3 signaling perturbs Src-mediated cell functions, 
independent of IRF3 and NF-κB activation.
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WNK4-ERK1/2 Signaling Is Mediated in the Response to Hypertonic 
Stimulation  Bo Zhou,1 Dexuan Wang,1,2 Yiqian Zhang,1,2 Jieqiu Zhuang,2 
Xuemei Zhang,3 Dingying Gu,2 Hui Cai.1,2  1Renal Division, Department of 
Medicine, Emory University School of Medicine, Atlanta, GA; 2Renal Division, 
Second Affiliated Hospital, Wenzhou Medical College, Wenzhou, Zhejiang, 
China; 3Department of Pharmacology, Fudan University School of Pharmacy, 
Shanghai, China.


The recently discovered WNK ((with no lysine (k)) kinase, a subfamily of serine/
threonine kinases, has four known isoforms. Mutations in two of these isoforms (WNK1 
and WNK4) result in pseudohypoaldosteronism type II (PHA II), a form of monogenic 
hypertension. WNK1 was shown to be activated and phosphorylated by hypertonic 
stimulation. Both WNK1 and WNK2 have been implicated in MAP kinase signaling. 
WNK1 activates MEK5/ERK5 in response to epidermal growth factor (EGF). WNK3 
and WNK4 modulate KCC and NKCC1 activities, indicating that they are involved in the 
regulation of cell volume. Consistent with this, hypertonicity also influences WNK4 but the 
signaling pathway remains unclear. To investigate the role of WNK4 signaling in response 
to hypertonic stimulation, we first determined whether WNK4 increases the phosphorylation 
of ERK1/2 in the isotonic condition in mouse distal convoluted tubule (mDCT) cell lines. 
Transient transfection of mDCT cells with various doses of wild type WNK4 (WT) increased 
the ERK1/2 phosphorylation in a dose-dependent manner (6.7 ± 5.2 %, 36.7 ± 8.5 %, 72.7 
± 15.6 %, and 100 ± 0 %, n=3, p < 0.05). The WNK4 mutants with the PHA II mutations 
(E562K and R1185C) do not increase the ERK1/2 phosphorylation. Next we examined 
the ERK1/2 phosphorylation in response to hypertonic stimulation. Hypertonic stimulation 
using 0.5 M NaCl significantly increased ERK1/2 phosphorylation in mDCT cells. The 
ERK1/2 activation by hypertonic stimulation was significantly attenuated by suppression of 
WNK4 expression using small interfering RNA (23.19 ± 8.21 % in siWNK4 group vs 100 
% in control group, n=3, p < 0.01). We conclude that WNK4-ERK1/2 signaling mediates 
a hypertonic stimulation pathway, suggesting that WNK4-ERK1/2 signaling plays a role 
in the regulation of cell volume.


#: These two authors contributed equally to this work.
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Inflammation-Related Proteins Associate with NF-E2 in Proximal Tubule 
Cells  Michelle T. Barati,1 Rui Wu,1 Timothy Cummins,2 David W. Powell,1,2 
Michael L. Merchant,1 Madhavi J. Rane.1,2  1Medicine, University of Louisville, 
Louisville, KY; 2Biochemistry and Molecular Biology, University of Louisville, 
Louisville, KY.


Delineating signaling pathways that control cellular apoptosis is critical to understanding 
tissue response to injury, resolution of inflammation, and tissue function decline. The Ser/
Thr kinase Akt, plays an important role in regulation of cellular apoptosis. Studies by our 
laboratory have identified the transcription factor nuclear factor erythroid-derived 2 (NF-
E2) as a substrate of Akt. The goal of this study was to delineate molecular mechanisms 
by which NF-E2 may play a role in apoptosis. This was accomplished by analyzing 
proteins in complex with tagged-NF-E2, by tandem affinity purification (TAP). Cultured 
human proximal tubule cells were transfected to overexpress NF-E2 that was fused in-
frame with a C-terminal tag comprised of the IgG binding moiety of protein A, followed 
by a tobacco etch virus protease cleavage site, and a calmodulin binding peptide. Cells 
were lysed followed by sequential affinity purification, protease cleavage, an additional 
affinity purification step, and finally elution of the NF-E2 complex. The protein complex 
was trypsinized and analyzed by mass spectrometry using LC-ESI-MS/MS. The acquired 
data were analyzed using SageN Sorcerer Sequest algorithm. The list of identified proteins 
was examined using DAVID bioinformatics tools. Proteins were classified into over 200 
clusters by Functional Annotation Clustering and include Apoptosis, cell cycle regulation, 
ubiquitination / proeasomal degradation, and development. Proteins involved in Apoptosis 
include, Caspase 8 associated protein 2, Apoptosis antagonizing transcription factor, PAK, 
IKK interacting protein, and Bcl2-associated transcription factor 1. A number of proteins 
associated with inflammation such as, IL-8 receptor B, IL-17 receptor E, ICAM-5, IL-1 
receptor-associated kinase 1, and Toll-like receptor 2 / IL-1 receptor-like 4, were also found 
to be in complex with NF-E2 in PTC. These results suggest a possible role for NF-E2 in 
inflammatory responses in addition to apoptosis in proximal tubule cells.
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Early mRNA Expression and Splicing Events Induced by Uninephrectomy  
Markus Bitzer,1 Lin Juan,2 Gabriel Rosenfeld,1 Min-Kyung Kim,1 Wenjun Ju,1 
Thomas H. Hostetter,1 Melissa Fazzari.2  1Medicine, Albert Einstein College of 
Medicine, Bronx, NY; 2Genetics, Albert Einstein College of Medicine, Bronx, 
NY.


Background: Compensatory renal growth is a common pathophysiologic response but 
the underlying mechanisms are unclear. Multiple signaling cascades have been implicated 
as mediators of this process, suggesting activation of a coordinated network. Furthermore, 
mRNA splicing and differential expression of microRNAs that regulate gene expression 
through targeting the 3’UTR of mRNAs, have not been studied in this model. Therefore 
we examined early transcriptional events after uni-nephrectomy.


Methods: Kidneys of C57Bl/6 mice, sacrificed 1 and 2 hours after uni-nephrectomy 
or sham surgery (n=4 per group) were analyzed for mRNA expression using Exon 1.0 ST 
arrays Affymetrix. MicroRNA expression was determined using miRCURY LNA arrays 
(Exiqon). Gene and exon-level comparisons between surgical and sham groups over time 
were performed using linear models, and gene level effects (summarized as –log(p-value)) 
were regressed into indicators for pathway membership to identify pathways associated 
with stronger effects among members.


Results: We found 81 and 28 genes to be significantly expressed at the 1e-5 level of 
significance when comparing uni-nephrectomized and sham treated mice at 1 and 2 hours 
post surgery, respectively. Gene set analysis using GO classifications revealed pathways 
that are associated with higher significance levels, including TGF-beta/BMP, MAP kinase, 
p53 and IL-6 signaling as well as cell cycle regulators. In addition, differential expression 
of individual exons was detected suggesting alternative splicing events. Surprisingly, no 
significant differences in microRNA expression were found.


Conclusions: Activation of multiple signaling cascades can be detected shortly after 
intervention. Differential expression of exons suggests alternative splicing. Whether this 
results in differential protein isoform expression and altered response to microRNAs through 
alternative 3’UTR expression is under investigation. The findings will help to shed light on 
the signaling network and the role of alternative splicing in renal growth.


Disclosure of Financial Relationships: grant/research support: AMGEN Nephrology 
Institute Young Investigator Award; other: Regulus Therapeutics; other relationship: 
Collaborator.
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HGF Stimulates Wnt Signaling in a Gsk3β-Dependent Manner  Cynthia J. 
Dalessandri-Silva,1 Arnaud Marlier,2 Dan Wu,3 Lloyd G. Cantley.2  1Pediatric 
Nephrology, Yale University, New Haven, CT; 2Nephrology -Internal Medicine, 
Yale University, New Haven, CT; 3Pharmacology, Yale University School of 
Medicine, New Haven, CT.


Background: Normal repair of the injured kidney appears to involve dedifferentiation 
of surviving tubular cells, followed by their migration, proliferation and redifferentiation 
into normal tubules. Hepatocyte growth factor (HGF) and the Wnt/β-catenin pathway are 
capable of regulating cell differentiation. We have recently shown that Hgf stimulation of the 
Met receptor leads to phosphorylation of the Wnt co-receptor Lrp5/6 in a Wnt-independent 
manner and activation of nuclear signaling by β-catenin. The current studies were designed 
to determine the mechanism of this trans-activation. Methods: Mouse inner medullary 
collecting duct cells (IMCD) or mouse proximal tubule cells (MPT) were treated with Hgf 
and phosphorylation of Lrp5/6 at the activation site was determined using a phosphospecific 
antibody in the presence or absence of kinase inhibitors. Results: Hgf stimulation of tubular 
cells induces phosphorylation of Lrp5/6 within 5 minutes that is not blocked by the Wnt-
inhibitor Dickkopf (Dkk) or the Mek/Erk inhibitor U0126. In contrast, pre-incubation with 
a Gsk3β inhibitor blocked Hgf-stimulated Lrp5/6 phosphorylation in a dose-dependent 
manner. Furthermore, Gsk3β was detected in both the cytosolic and membrane fractions of 
renal tubular cells and found to co-immunoprecipitate with Lrp5/6 in Hgf stimulated cells. 
Conclusions: These experiments demonstrate that Hgf can rapidly activate the canonical 
Wnt signaling pathway in a Wnt-independent fashion, and suggest that the mechanism of 
this effect is via phosphorylation of Lrp5/6 by a membrane-associated pool of Gsk3β. These 
data suggests a novel mechanism for crosstalk between Wnt signaling and the Hgf-Met 
pathway, and may provide important new insights into how cell de-differentiation and re-
differentiation are regulated during the repair process after acute kidney injury.


Disclosure of Financial Relationships: nothing to disclose
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A Multi-Factorial Process Governs NF-κB Activation by Hypertonicity in 
Collecting Duct Principal Cells  Udo Hasler,1 Isabelle Roth,1 Valérie Leroy,1 
H. Moo Kwon,2 Pierre-Yves Martin,1 Eric Féraille.1  1Service of Nephrology, 
University of Geneva, Geneva, GE, Switzerland; 2Department of Medicine, 
University of Maryland, Baltimore, MD.


Nuclear factor κB (NF-κB) activity in collecting duct principal cells is increased on 
the onset of hypertonic challenge. The aim of the present study was to determine how 
this is achieved in cultured mpkCCDcl4 cells. As revealed by increased transcriptional 
activity of NF-κB-sensitive genes (TNFα, MCP1 and IκBα), NF-κB was induced after 
3 h of either 10 ng/ml lipopolysaccharide (LPS), 10 ng/ml TNFα or NaCl-hypertonic 
(500 mOsmol/kg) stimulation but was highest in cells simultaneously stimulated with 
both LPS and hypertonicity. Chemical inhibition and gene silencing studies revealed that 
hypertonic activation of both NF-κB and Tonicity–Responsive Enhancing Binding Protein 


(TonEBP) was dependent on p38 kinase but not ERK or JNK activation. While the NF-
κB pathway had no effect on TonEBP activity, NF-κB activation by hypertonicity, but not 
LPS or TNFα, strongly depended on TonEBP activity. Western blot studies indicated that 
hypertonicity, but not TonEBP per se, increased both IκBα degradation and NF-κB nuclear 
translocation. Constitutively active super-repressor IκBα and p65 gene silencing both 
abolished hypertoncitiy-induced NF-κB activation but had no effect on TonEBP activity. 
The stimulatory effect of hypertonicity occurred independently of both TNF receptor and 
Toll-Like receptor activation but was sensitive to Epidermal Growth Factor Receptor 
(EGFR) activity. EGFR activation by 10 ng/ml TGFα increased IκBα degradation and NF-
κB activity. Finally, chemical inhibition of either PI3K or Akt, both downstream effectors 
of EGFR, decreased the effect of hypertonicity. These results indicate that the enhancing 
effect of hypertonicity on NF-κB activity depends on two events. First, hypertonicity 
increases NF-κB nuclear localization at least partly by stimulating the EGFR-PI3K-Akt 
pathway. Second, active TonEBP increases the activity of translocated p65-containing 
NF-κB complexes.


Disclosure of Financial Relationships: nothing to disclose
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The Role of Sirt1 in Cisplatin-Induced Cell Injury through Deacetylation 
of p65 NF-kB Subunit  YuJin Jung,1 Duk Hoon Kim,1 AeSin Lee,1 JungEun 
Lee,1 MiJeong Sung,2 Sik Lee,1 KyungPyo Kang,1 SungKwang Park,1 Won 
Kim.1  1Renal Regeneration Laboratory and Department of Internal Medicine, 
Research Institute of Clinical Medicine, Chonbuk National University Medical 
School, Jeonju, Korea; 2Food Function Research Center, Korea Food Research 
Institute, Songnam, Korea.


The nicotinamide adenine dinucleotide (NAD+)-dependent protein deacetylase, Sirt1 
has been implicated in a variety of cellular processes such as metabolism, stress and DNA 
damage response, differentiation, and the control of multidrug resistance in cancer. However, 
there is no report about the effect Sirt1 on cisplatin-induced proximal cell injury. Hence 
this study was designed to investigate the role of Sirt1 in cisplatin-induced cell injury. 
HK-2 cells were exposed with Sirt1 overexpression or LacZ adenovirus after treatment 
with cisplatin. Cisplatin treatment significantly decreased the cell viability and histone 
deacetylase activity in HK-2 cells. The protein expression of Sirt1 was found to be decreased 
by cisplatin treatment compared with control buffer treatment. Further overexpression of 
Sirt1 significantly increased cell viability and histone deacetylase activity in cisplatin-treated 
HK-2 cells but not in dominant negative overexpression of Sirt1. Upon overexpression, Sirt1 
suppressed the increased acetylation of p65 NFkB subunit and DNA binding activities of 
NF-κB during cisplatin treatment. In conclusion, our findings suggests that the regulation 
of Sirt1 as a possible target to attenuate cisplatin-induced proximal tubule cell damage


Disclosure of Financial Relationships: nothing to disclose
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Effect of Darbepoetin Alfa on Tumor Necrosis Factor-α Induced 
Endothelin-1 Production in Cultured Human Aortic Endothelial Cells  Yoon 
Ji Kim, Won Seok Yang, Nam Jeong Han, Joo Mi Lee, Su-Kil Park.  Internal 
Medicine, Asan Medical Center, Seoul, Korea.


Purpose: Accelerated atherosclerosis is one of the major causes of morbidity and 
mortality in patients with end stage renal diseases (ESRD). Endothelin-1 (ET-1) is greatly 
implicated in the development of atherosclerosis. In the present study, we evaluated the 
effect of Darbepoetin-α on tumor necrosis factor-α (TNF-α) induced ET-1 production in 
cultured human aortic endothelial cells.


Methods: ET-1 mRNA and protein levels were measured by RT-PCR and ELISA. The 
binding activity of NF-κB and AP-1 was assessed by electrophoretic mobility shift assay 
(EMSA). The dynamics of p65, p38, c-Jun NH2-terminal kinase (JNK) and extracellular 
signal-regulated kinase (ERK) were evaluated by Western blot analysis.


Results: TNF-α (2 ng/ml) increased ET-1 at both mRNA and protein levels in HAECs, 
while these effects were inhibited by darbepoetin-α (0.25 µg/ml). TNF-α increased 
DNA binding activity of NF-κB and AP-1, while transfection of either NF-κB or AP-1 
decoy oligodeoxynucleotide downregulated TNF-α-induced ET-1 mRNA expression. 
Darbepoetin-α inhibited TNF-α induced DNA binding activities of both NF-κB and AP-1. 
TNF-α activated p38, JNK and ERK. SB 203580, an inhibitor of p38, and SP600125, an 
inhibitor of JNK, significantly downregulated TNF-α-induced ET-1 production, whereas 
PD98056, an inhibitor of ERK, did not. TNF-α increased reactive oxygen species (ROS) 
generation and it was inhibited by GF109203X, an inhibitor of PKCs, and effectively 
scavenged by N-acetylcysteine (NAC). GF109203X and NAC downregulated TNF-α-
induced JNK activation, but had no effect on p38. Darbepoetin-α inhibited both TNF-α-
induced ROS generation and activations of JNK. Darbepoetin-α had no effect on TNF-α 
induced p65 nuclear translocation, but inhibited p65 phosphorylation at serine 276.


Conclusion: Darbepoetin-α downregulated TNF-α induced ET-1 production via 
inhibitions of AP-1 and NF-κB. It downregulated AP-1 by inhibition of JNK activation 
with its antioxidative effect. It also downregulated p65 phosphorylation at serine 276 and 
DNA binding activity of NF-κB. Darbepoetin-α may have a beneficial effect of amelioration 
of atherosclerosis.


Disclosure of Financial Relationships: nothing to disclose
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The Regulation of Protein Phosphatase 1 Activity by TIMAP  Laiji Li,1 
Michael Shopik,2 HueAnh Luu,2 Charles Holmes,2 Barbara J. Ballermann.1  
1Division of Nephrology, University of Alberta; 2Department of Biochemistry, 
University of Alberta, Edmonton, AB, Canada.


The Ser/Thre protein phosphatase 1 holoenzymes consist of catalytic subunit (PP1cα, 
β or γ) and diverse regulatory subunits. Regulatory subunits define substrate specificity, 
sub-cellular localization and activity of PP1c. TIMAP1-567 is a PP1c regulatory subunit 
restricted to endothelial cells (EC). TIMAP directly associates with the pro-angiogenic 
67kDa non-integrin laminin receptor (LAMR1). In cells, TIMAP/PP1c dephosphorylates 
LAMR1. But in vitro, TIMAP inhibits PP1c –mediated dephosphorylation of the nonspecific 
substrate phosphorylase A. The current study sought to resolve whether TIMAP confers 
phosphatase specificity towards LAMR1.


Immobilized GST-TIMAP1-567 bound recombinant LAMR1 and PP1cβ with high 
affinity. LAMR1 was phosphorylated in vitro by protein kinase C (PKC) and –A (PKA), 
shown by [32P]ATP labeling in the presence, but not the absence of the recombinant kinase. 
In the absence of TIMAP LAMR1 was readily dephosphorylated by PP1cβ, whether 
pre-phosphorylated by PKC or PKA. In the presence of equimolar TIMAP: PP1cβ, the 
phosphatase activity against PKC-prephosphorylated LAMR1 was inhibited by 69 ± 3%. 
Under identical conditions, the PP1cβ activity toward PKA-prephosphorylated LAMR1 
was inhibited by only 15±13% (p<0.02, mean ±SEM, n=3 separate experiments). GST 
alone did not inhibit PP1cβ activity towards PKC- or PKA-prephosphorylated LAMR1. 
TIMAP1-567 inhibited the PP1cβ activity against his-LAMR1, whether LAMR1 was pre-
associated with TIMAP or not. TIMAP46-453 also bound PP1cβ and inhibited its activity 
toward PKC- but much less toward PKA-prephosphorylated his-LAMR1. TIMAP46-295 
neither bound PP1cβ nor inhibited its activity.


Hence, binding of PP1cβ to TIMAP inhibits its phosphatase activity against PKC-, but 
much less against PKA-prephosphorylated LAMR1. It is therefore attractive to postulate 
that association of PP1cβ with TIMAP allows activity only against very specific sites, here 
the PKA- but not the PKC-phosphorylated site of LAMR1. The functional significance of 
the PKA- and TIMAP/PP1cβ-sensitive phosphorylation site of LAMR1 in EC will need 
to be further defined.


Disclosure of Financial Relationships: nothing to disclose
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Lack of Nrf2 Alters the Oxidant Injury and Recovery Responses of Renal 
Epithelial Cells  Robin L. Maser, A. Chiselita, D. Vassmer, D. Ziemer.  Clinical 
Laboratory Sciences, Univ of Kansas Med Ctr, Kansas City, KS.


Nrf2 regulates the expression of genes whose protein products provide protection 
against many cellular stressors including oxidants. Loss of Nrf2 impairs liver regeneration 
and alters cell cycle progression in lung epithelial cells. This study examined the effect 
of Nrf2 deficiency on injury, recovery, and cell cycle regulation in renal epithelial cells 
following oxidant injury. Nrf2+/- (control) and Nrf2-/- (mutant) cell lines were treated with 
hydrogen peroxide (HP) for 6 hr. Western blots showed that total protein levels (actin) were 
dramatically decreased in mutant cells at 1 mM HP, but were unaffected in control cells up 
to 2 mM HP. Cleaved caspase-3 was increased in Nrf2-/- cells at higher [HP]. The CDK 
inhibitor p21 was increased with 0.5 mM HP in both lines, however, relative p21 levels 
were much lower in mutant cells. The activation of proteins involved in determining cell 
death or survival was examined by Western blot from cells treated with 0.5 mM HP for 
0 - 120 min. The peak of phosphorylation of pro-survival proteins, ERK, Akt and NF-kB, 
was delayed by 10 min and was not maintained in the mutant cells. In contrast, activation 
of pro-apoptotic p38 was similar. To determine if Nrf2-/- cells are impaired in response to, 
and recovery from, oxidant injury, cells were left untreated, or were injured with 0.5 mM 
HP for 1 hr, and then allowed to recover for 0 - 6 hrs. The level of histone H2AX, a marker 
of DNA damage, was increased in both cell lines after 1 hr of injury, and then decreased 
during the 6 hr recovery in control cells, but did not appreciably change in mutant cells. 
Levels of phospho-histone H3(ser10), a marker of mitosis, decreased in control cells but 
remained steady in mutant cells. In longer injury-recovery timecourses (24 or 30 hr), the 
levels and patterns of expression for p21, phospho-H3, pERK and phosphorylated Rb 
differed between lines. Immunofluorescence revealed different subcellular locations for 
both p21 and pERK during injury-6 hr recovery in mutant cells. These data suggest that 
loss of Nrf2 in renal epithelial cells results in increased sensitivity to oxidants, and leads 
to altered cell signaling, survival and cell cycle progression.


Disclosure of Financial Relationships: nothing to disclose


F-PO1840


TGF-β1-Induced Loss of SARA Expression Directs Signaling by Specifically 
Degrading Smad2  Constance E. Runyan, Tomoko Hayashida, Xiaoying Liu, 
H. William Schnaper.  Pediatrics, Northwestern University, Chicago, IL.


TGF-β1 signaling in renal tubulointerstitial fibrosis is mediated by Smad proteins 
and facilitated by various adaptor molecules. We previously showed that the adaptor 
protein, SARA (Smad Anchor for Receptor Activation), plays a role in the maintenance of 
human proximal tubule epithelial cell (HKC) phenotype by inhibiting EMT progression. 
Prolonged TGF-β1 treatment results in a loss of SARA expression, and this loss is required 
for TGF-β1-induced EMT. The phenotype-protective effect of SARA is potentially due to a 
differential effect on Smad signaling. We had shown that SARA preferentially interacts with 
Smad2 over Smad3, and is required for Smad2-dependent signaling, but not for Smad3-
dependent signaling. Knockdown of SARA expression decreased Smad2 expression, but 
did not affect Smad3. As with SARA, loss of Smad2 was associated with higher αSMA 


expression. Therefore EMT induced by the loss of SARA is likely due to the reduced 
Smad2 expression in these cells.


Here, we investigated how the loss of SARA might lead to a reduction in Smad2. 
HKC with stable expression of SARA shRNA (HKC-S cells) had levels of Smad2 mRNA 
comparable to control shRNA-expressing cells (HKC-C). However, the level of Smad2, 
but not Smad3, ubiquitination was higher in HKC-S over HKC-C cells. Because Smurf2 is 
known to lead to Smad2 ubiquitination and degradation, we investigated Smurf2 levels in 
SARA-depleted cells. While we found similar Smurf2 expression in control and depleted 
cells, more Smurf2-Smad2 association was present in HKC-S cells. These results support 
a post-translational mechanism by which SARA regulates Smad2 expression.


Together, our results suggest that SARA prevents EMT at least in part by reducing 
Smad2-Smurf2 interaction, thus preventing Smad2 degradation.


Disclosure of Financial Relationships: nothing to disclose
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Activation of Toll-Like Receptor 2 Induces an Increase of Extracellular 
Matrix Proteins  Ya-Chung Tian, Yung-Chang Chen, Cheng-Chieh Hung, Chih-
Wei Yang.  Nephrology, Lin-Kou Chang-Gung Memorial Hospital, Taiwan.


Background Although toll-like receptor 4 (TLR4) is required in hepatic fibrogenesis, 
it remains unclear if activation of TLRs is associated with renal fibrogenesis. The aim of 
this study was to investigate if TLR2 activation was associated with development of renal 
fibrosis. Methods TLR2 agonists, Pam(3)CSK(4) and FSL-1, were added to cultured renal 
proximal tubular cells, HK-2 cells, and production of fibronectin and type I collagen was 
then assessed. Results Administration of either Pam(3)CSK(4) (1∼10 mg/ml) or FSL-1 
(1∼10 mg/ml) led to a dose-dependent increase of fibronectin production measured by real 
time polymerase reaction and western blot analysis, respectively. The maximal increase of 
fibronectin production was found following stimulation with Pam(3)CsK(4) for 48 hours. 
Knockdown of TLR2 but not TLR4 gene expression by small interfering RNA (siRNA) 
(50-200 nM) abrogated the Pam(3)CsK(4)-induced increase of fibronectin production. 
Knockdown of gene expression of TLR2-downstream transducers, MyD88 or TRAF6 
(10-200 nM) by siRNA, also blocked the Pam(3)CsK(4)-induced increase of fibronectin 
production. To confirm the important role of TLR2 in leptospirosis-induced renal fibrosis, 
Leptospira santarosai serovar Shermani outer member protein (LSOMP), which mimics 
TLR2 ligand in induction of proinflammatory cytokines as previously shown, was used 
to stimulate fibronectin production. The results demonstrated that administration of the 
LSOMP (0.005-0.2 ng/ml) caused a dose-dependent increase of fibronectin production. 
The maximal fibronectin production was detected following addition of the LSOMP for 
48 hours. Knockdown of TLR2, MyD88 or TRAF6 gene expression by siRNA (10-200 
nM) inhibited the LSOMP-induced fibronectin production. Finally, addition of the LSOMP 
led to activation of NF-kB and the inhibition of NF-kB by curcumin (1-30 mM) inhibited 
the LSOMP-induced increase of fibronectin. Conclusion Our results indicate that TLR2 
specific agonists and the Leptospira santorosai serovar Shermani OMP induce fibronectin 
production through TLR2-mediated cascades in proximal tubular cells, indicating an 
important role of TLR2 in extracellular matrix accumulation.
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Protein Kinase C Inhibits NADPH Oxidase Activity Via Cross-Talk with 
Protein Kinase A in HEK-293 Heterologously Expressing D1 Receptor 
Cells  Peiying Yu,1 WeiXing Han,2 Min Sun,3 Villar A. M. Van,4 Pedro A. Jose.5  
1Molecular Physiology, Children’s National Medical Center, Washington, DC; 
2Cardiovascular Medicine, Anhui Medical University, Hefei, Anhui, China; 
3Molecular Physiology, Children’s National Medical Center, Washington, 
DC; 4Molecular Physiology, Children’s National Medical Center, Washington, 
DC; 5Molecular Physiology, Children’s National Medical Center, Washington, 
DC.


D1-like dopamine receptors inhibit NADPH oxidase activity directly and indirectly 
via stimulation of protein kinase A (PKA) and inhibition of phospholipase D activities. 
However, the role of D1-like receptor-mediated stimulation of protein kinase C (PKC) is 
unclear. We tested the hypothesis that a cross-talk between PKA and PKC is involved in 
the regulation of NADPH oxidase activity in HEK-293 cells heterologously expressing the 
human D1 dopamine receptor (hD1R). The D1-like receptor agonist, fenoldopam and the 
PKC activator, PMA, decreased oxidase activity in a time- and concentration-dependent 
manner. The D1R-mediated inhibition of oxidase activity (65±3%) was prevented either by 
H89 (10mmol/L), a PKA inhibitor (82±5.4%) (P<0.01, ANOVA, Newman-Keuls, n=6), or 
by PKC inhibitors, e.g., bisinolylmaleimide I (1 mmol/L) (94±6%) and staurosporine (10 
nmol/L) (93±8%), which by themselves, had no effect (P<0.001). The inhibitory effect of 
PMA (1 mmol/L) on oxidase activity (73±8%) was reversed by the PKA inhibitor, H89 
(ANOVA, P<0.01, n=6). Moreover, the PMA-mediated inhibition of oxidase activity was 
accompanied by an increase in PKCqS647, an effect that was blocked by H89. Our studies 
have for the first time demonstrated that D1-like receptor agonist-mediated the inhibition 
of NADPH oxidase activity is via stimulation of PKCqS647 that occurs via a cross talk with 
PKA in human kidney cells.
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The Mechanism of Mycophenolic Acid in Downregulation of TNF-α-Induced 
Endothelin Production: ROS-Dependent & -Independent Pathways  Yoon 
Ji Kim, Won Seok Yang, Nam Jeong Han, Joo Mi Lee, Su-Kil Park.  Internal 
Medicine, Asan Medical Center, Seoul, Korea.


Purpose: Renal transplant recipients suffer from accelerated atherosclerosis. 
Endothelin-1 (ET-1) plays an important role in the pathogenesis of atherosclerosis. Tumor 
necrosis factor-α (TNF-α) is known to stimulate ET-1 production in cultured endothelial 
cells. In the present study, we evaluated the effect of mycophenolic acid (MPA) on TNF-α- 
induced ET-1 production in cultured human aortic endothelial cells (HAECs).


Methods: ET-1 mRNA and protein levels were measured by RT-PCR and ELISA. 
The binding activity of NF-κB and AP-1 was assessed by electrophoretic mobility shift 
assay (EMSA). The dynamics of IκBα, p65, p38, c-Jun NH2-terminal kinase (JNK) and 
extracellular signal-regulated kinase (ERK) were evaluated by Western blot analysis. The 
production of intracellular reactive oxygen species (ROS) was evaluated with the probe 
5-(and-6)-chloromethyl-2´-7´-dichlorodihydrofluorescein acetate.


Results: TNF-α (1 ng/ml) increased ET-1 production, while it was inhibited by MPA 
(30 µM). TNF-α increased DNA binding activity of AP-1 and NF-κB, whereas either 
AP-1 or NF-κB decoy oligodeoxynucleotide downregulated TNF-α-induced ET-1 mRNA 
expression. MPA inhibited TNF-α-induced DNA binding activity of AP-1 and NF-κB. 
TNF-α activated p38, JNK and ERK. SB 203580, an inhibitor of p38, and SP600125, an 
inhibitor of JNK, downregluated TNF-α-induced ET-1 production, whereas PD98056, an 
inhibitor of ERK, did not. GF109203X, an inhibitor of PKC, and N-acetylcysteine (NAC) 
downregulated TNF-α-induced ROS generation and JNK activation, but had no effect on 
p38. MPA inhibited both ROS generation and activation of JNK and p38. MPA had no effect 
on p65 nuclear translocation, but inhibited p65 phosphorylation on serine 276.


Conclusion: MPA downregulated TNF-α-induced ET-1 production via inhibitions of 
AP-1 and NF-κB. It inhibited JNK activation, through ROS reduction, and p38 activation, 
independently of ROS. It also inhibited p65 phosphorylation on serine 276 and DNA 
binding activity of NF-κB. These findings suggest that MPA may reduce atherosclerosis 
in organ transplant recipients.
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When a MYPT Family Member Is Not a MYPT  Marya Obeidat, Laiji Li, 
Kathy Kozlowski, Ranish Didar, Steven C. Kulak, Barbara J. Ballermann.  
Medicine (Nephrology), University of Alberta, Edmonton, AB, Canada.


Ser/Thre protein phosphatase 1 holoenzymes consist of a conserved catalytic subunit 
(PP1c) and diverse regulatory subunits that define substrate specificity, sub-cellular 
localization and activity of PP1c. Based on domain and primary amino acid homology, 
TIMAP is a PP1c regulatory subunit in the myosin phosphatase (MYPT) family. Its 
expression is restricted to EC. MYPTs control PP1c activity toward myosin light chains 
(MLC), controlling their phosphorylation and consequently myosin-dependent cell motility. 
We previously reported that TIMAP regulates EC filopodia extension (JBC 282:25960, 
2007). Here, we determined whether TIMAP controls PP1c activity toward the non-muscle 
MLC2 in EC.


Endogenous TIMAP and MLC2 co-immunoprecipitated from EC lysates, and from 
Cos-7 cells when HA-TIMAP and flag-tagged MLC2 were overexpressed. However, in 
vitro transcribed and translated MLC2 did not interact directly with TIMAP. Confocal 
immunofluorescence microscopy (cIF) showed that TIMAP localizes predominantly to 
trailing filopodia in migrating EC whereas MLC2 is observed predominantly in leading 
lammellipodia, without co-localization. Two distinct TIMAP siRNAs, but not scrambled 
siRNA consistently reduced TIMAP expression in human umbilical vein EC (HUVEC) by 
75 – 90%. MLC2 Thre18/Ser19 phosphorylation was stimulated 4.03± 1.79 fold by 1U/ml 
thrombin in control HUVEC, an effect that was completely inhibited by the Rho kinase 
inhibitor Y27632. Thrombin-stimulated MLC2 phosphorylation was unaffected by siRNA 
mediated TIMAP knockdown (4.67 ± 1.72 fold stimulation, mean ± SD, n=3 expts).


In bovine aortic EC stably expressing dominant negative TIMAPPP1c- which cannot 
bind PP1c, but not wild-type TIMAP, exquisitely co-localized with MLC2 at the tips of 
filopodia in migrating EC and at the plasma membrane in spreading EC. However, the 
rate of MLC2 dephosphorylation, determined by blocking Rho kinase with Y27632, was 
identical in cells transfected with TIMAPPP1c- and TIMAPWT.


Hence, although TIMAP is a member of the MYPT family of PP1c regulatory subunits, 
it does not control PP1c phosphatase activity towards MLC2 in EC.
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The Effect of Recombinant WISE Protein on Wnt/BMP Signaling and 
Myofibroblast Activation In Vitro  Xueming Qian, Jae Lee, Andrew You, 
Zhang Li, Barbara Tipton, Danqing Li, Raj Haldankar, Scott Simonet, Chris 
Paszty.  Amgen Inc., Thousand Oaks, CA.


WISE (or USAG-1) is a secreted, cystine-knot containing protein. Previously it was 
shown that deletion of USAG-1 protected mice from Cisplatin-induced tubular injury and 
resulted in reduced fibrosis in UUO model. WISE has been proposed to be a modulator of 
Wnt signaling and/or BMP signaling.


Here we characterized the activities of recombinant WISE protein on Wnt/ BMP 
signaling and myofibroblast activation in vitro. In both rat kidney fibroblast NRK49F and 
human embryonic kidney 293T Super-TOPFlash reporter cells WISE protein inhibited 
Wnt-1 induced canonical Wnt signaling in a dose-dependent manner. In contrast Wnt-3a 


induced Wnt signaling in 293T SuperTOPFlash cells was potentiated by WISE protein. The 
inhibitory activity of WISE on Wnt-1 induced Wnt signaling in NRK49F can be abolished 
by GSK3b inhibitor but not by cyclosporine. To investigate whether WISE modulates BMP 
signaling we tested its effect on BMP induced alkaline phosphataes in C2C12 and BMP 
signaling reporter gene expression in MC3T3 cells. We found that in both cells Gremlin 
but not WISE inhibited BMP signaling in a dose-dependent manner.


TGFb induces robust myofibroblast activation and expression of alpha smooth muscle 
actin in NRK49F and this activity can be inhibited by BMP7. WISE alone doesn’t impact 
the expression of aSMA in this system. However, WISE protein dose-dependently inhibited 
TGFb induced aSMA in NRK49F when added together with TGFb. Likewise, Wnt-3a alone 
was unable to activate aSMA expression but potentiated the effect of TGFb when added 
together with TGFb in NRK49F.


These data demonstrated that WISE can act as a context-dependent modulator of 
Wnt signaling in vitro. Wise may work through indirect mechanisms to modulate BMP 
signaling in vivo although we cannot demonstrate its antagonistic activity against BMP 
in several different systems in vitro. WISE can also modulate TGFb induced fibrogenic 
response in renal fibroblasts. Further work is required to better understand the MOA of 
WISE modulation on Wnt and BMP signaling in vivo.


Disclosure of Financial Relationships: ownership: Amgen Inc.; employer: Amgen Inc.
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Novel Role of Transcription Factor Nuclear Factor Erythroid Derived 
2 (NF-E2) in the Regulation of Neutrophil Apoptosis  Madhavi J. Rane,1 
Silvia M. Uriarte,1 Shunying Jin,1 Alex Lentsch,2 Paul Johnson.1  1Medicine, 
University of Louisville, Louisville, KY; 2Surgery, University of Cincinnati, 
Cincinnati, OH.


Uncontrolled neutrophil activation causes tissue damage and organ injury. Therefore, 
identifying mechanisms that regulate their activation may provide therapies to control 
inflammation. Akt has been shown to regulate neutrophil cell survival responses and Hsp27 
has been shown to act as a scaffold for the Akt signal complex. To identify Akt regulators, 
we performed a proteomic screen of Hsp27 binding proteins in neutrophils. These studies 
identified NF-E2 as an Akt and Hsp27 binding protein. NF-E2 has been previously shown 
to be present in neutrophils however; its role in regulating neutrophil functions has not 
been defined to date. We hypothesized that NF-E2 is a pro-apoptotic protein that commits 
neutrophils to constitutive apoptosis by inhibiting pro-survival pathways. NF-E2 was 
identified as an Akt substrate in vitro, ex-vivo in human neutrophils, and ex-vivo in 
bronchoalveolar lavage cells from rats subjected to immune complex-mediated lung injury. 
Human neutrophils were incubated overnight in the presence and absence of LPS, isotype 
control (IC) antibody or anti-NF-E2 antibody. Sequestration of unphosphorylated NF-E2 
in human neutrophils promoted neutrophil survival to the same extent as seen with LPS 
treatment. Neutrophil survival correlated with increased IkB phosphorylation, nuclear 
localization of p65 NFkB, and increased Mcl-1 accumulation or expression. Furthermore, 
BAL PMNs from rats subjected to acute lung injury, demonstrated increased phosphoAkt, 
phosphorylated NF-E2 (pNF-E2), phosphor-IkB, and Mcl-1 levels as compared to controls. 
To demonstrate the relevance of NF-E2 phosphorylation to neutrophil survival, we subjected 
ex-vivo BAL cells from injured rats to isotype control or anti-NF-E2 antibodies for 2 
hrs at 37°C and immunoblotted neutrophil lysates with anti-active caspase-3 antibody. 
Sequestration of pNF-E2 from inflamed BAL PMNs induced caspase-3 activation, indicative 
of apoptosis. NF-E2 may serve as an therapeutic drug target to control inflammation by 
limiting uncontrolled neutrophil activation and lung injury.


Disclosure of Financial Relationships: nothing to disclose
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Marinobufagenin Causes Enhanced Permeability in Human Brain 
Microvascular Endothelial Cells Via Apoptotic Signaling  Mohammad 
N. Uddin, Enoch Agunanne, Darijana Horvat, Jules B. Puschett.  Division of 
Nephrology and Hypertension, Department of Medicine, Texas A & M College 
of Medicine /Scott & White, Temple, TX.


Marinobufagenin (MBG) is an endogenous mammalian cardiotonic steroid that is 
involved in the inhibition of the sodium pump Na+/K+-ATPase. In an animal model of 
preeclampsia, we have shown that the urinary excretion of MBG is elevated prior to the 
development of hypertension and proteinuria. Cerebral edema and seizures can occur if 
preeclampsia advances to eclampsia. Vasogenic cerebral edema represents a breech of the 
blood-brain barrier (BBB). The latter consists of endothelial cells with closely opposed 
cell-to-cell junctions. The aim of our study was to determine the effect of MBG on the 
permeability of the endothelial cells of the BBB and to elucidate the molecular mechanisms 
by which MBG causes this effect. Human brain microvascular endothelial cells (HBMEC) 
were utilized to examine any alteration in monolayer permeability caused by MBG. In 
HBMEC, the phosphorylation of ERK1/2, Jnk, p38, and Src was evaluated by a Cellular 
Activation of Signaling ELISA kit for phosphorylated and total proteins after treatment with 
MBG (0.1, 1, 10 and 100 nM) at 0, 10, 30 and 60 min. Apoptosis was evaluated by examining 
alterations in caspase 3/7 and Annexin-V staining with or without a p38 (SB202190) or a 
Jnk (SP 600125) inhibitor. Concentrations of MBG ≥1 nM inhibited the proliferation of 
HBMEC by 46-50%. MBG also induced an increase in monolayer permeability within 6 
hours (1.5 fold). MBG caused a significant decrease in the phosphorylation of ERK1/2 
(by 60%) and activated the phosphorylation of Jnk, p38, and Src (by 70%, 60%, and 55%, 
respectively) at 10-60 min. MBG significantly increased the expression of caspases 3/7, 
indicating the activation of apoptosis (1.5 fold). Apoptotic signaling was not observed in 
MBG treated cells that were pretreated with a p38 inhibitor, as evaluated by Annexin-V 
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staining. Conclusion: MBG-induced impairment of HBMEC proliferation and enhanced 
monolayer permeability occurs by downregulation of ERK1/2, and activation of Jnk, p38, 
Src, and apoptosis.


Disclosure of Financial Relationships: nothing to disclose
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C-Terminal CTGF Fragment Binds to and Modulates BMP-7 Signaling  
Simon K. Winn, Ekramun Nabi, Mysore K. Phanish, Mark Edward Dockrell.  
Renal Research, South West Thames Institute for Renal Research, Carshalton, 
Surrey, United Kingdom.


Introduction:
It is known that full length Connective Tissue Growth Factor (flCTGF) reduces 


downstream pSmad 1/5/8 signaling induced by Bone Morphogenic Protein (BMP-7) 
activation of its cell surface receptor. This is thought to be an extracellular phenomenon 
involving trapping of BMP-7 by CTGF through its von Willebrand factor type C motif 
located in the second of 4 well-characterized structural modules. It is not known whether 
other modules of CTGF have an effect on BMP-7 induced Smad 1/5/8 activation.


Methods:
Using the HKC-8 transformed Proximal Tubule Epithelial Cell line, we investigated 


the effect of flCTGF (Genetech) and a purified 11kDa C-terminal fragment of CTGF 
(cCTGF) (Peprotech) on BMP-7 (R&D Systems) induced pSmad 1/5/8 signaling using 
immunoblotting techniques. Real time molecular binding comparing flCTGF and cCTGF to 
BMP-7 was also studied using Surface Plasmon Resonance (Biacore X), by immobilizing 
carrier-free BMP-7 (49fM/mm2) to a CM5 sensor chip.


Results:
As predicted, we demonstrated a significant increase in cellular accumulation of pSmad 


1/5/8 signaling with BMP-7 100ng/ml at 1 hr compared to vehicle control. Consistent 
with previous published work this affect was not found when BMP-7 was co-incubated 
with flCTGF (100ng/ml and 200ng/ml). In addition we, there was no significant increase 
in pSmad 1/5/8 signaling when BMP-7 was co-incubated with molar equivalent doses of 
cCTGF (25ng/ml and 50ng/ml), suggesting that cCTGF may also bind to extracellular 
BMP-7. Furthermore, we demonstrated a dose dependent binding of both forms of CTGF 
to immobilized BMP-7; with cCTGF binding in the range of 10 -300 nM.


Conclusions:
Our results suggest a novel BMP-7 binding site on the C-terminal module of CTGF 


and that this interaction is also capable of reducing BMP-7 induced pSmad 1/5/8 signaling. 
These findings highlight the complex binding of this protean extracellular trap protein and 
its ability to modulate specific outcomes via its discrete molecular domains.
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Conjoint Effects of Serum Calcium and Phosphorous on Risk of Total, 
Cardiovascular and Non-Cardiovascular Mortality in the Community  
Hannes Olauson,1 Tobias E. Larsson,1,2 Emil Hagström,1 Erik Ingelsson,3 Johan 
Ärnlöv,4,5 Lars Lind,1 Johan Sundström.1  1Department of Medical Sciences, 
Uppsala University Hospital, Sweden; 2Department of Clinical Science, 
Intervention and Technology, Karolinska Institutet, Sweden; 3Department 
of Medical Epidemiology and Biostatistics, Karolinska Institutet, Sweden; 
4Department of Public Health & Caring Sciences, Uppsala University Hospital, 
Sweden; 5Department of Health and Social Sciences, Högskolan Dalarna, 
Sweden.


Hyperphosphatemia and an elevated calcium (Ca) x phosphate (Pi) product ([Ca x 
Pi]) are established cardiovascular risk factors in patients with chronic kidney disease. 
Relations of circulating Ca and Pi to long-term mortality risk in the community are largely 
unexplored. We evaluated the separate and conjoint associations of serum Ca and Pi to 
cardiovascular and non-cardiovascular mortality in a community-based cohort of 2176 men 
(mean age 50.1 years). During follow-up (median 29.8 years), 1009 participants died, of 
which 466 from cardiovascular causes. In Cox proportional hazards models adjusting for 
serum albumin, eGFR, diabetes, use of antihypertensive medication, systolic and diastolic 
blood pressures, total cholesterol, triglycerides, BMI and smoking, serum Pi and [Ca x Pi] 
were independent predictors of total mortality (hazard ratio per SD: 1.06, 95% CI 1.01-
1.12, p=0.03; and 1.07, 95% CI 1.01-1.12, p=0.01) and cardiovascular mortality (1.10, 
95% CI 1.02-1.18, p=0.01; and 1.11, 95% CI 1.03-1.19, p=0.006, respectively). Higher 
serum Ca was associated with increased total mortality (1.08, 95% CI 1.01-1.16, p=0.03) 
and borderline significantly with non-cardiovascular mortality 1.10, 95% CI 1.00-1.20, 
p=0.05). Our findings were consistent in subsamples of individuals with eGFR >90 ml/
min/1.73 m2 and normal to low serum Ca and Pi, with Pi effects slightly attenuated in the 
latter subsample. In conclusion, higher circulating Ca and Pi levels were associated with 
increased total, cardiovascular and non-cardiovascular mortality in the community and 
their conjoint effects were additive. Additional studies are warranted to evaluate whether 
Ca and Pi are modifiable risk factors in the general population.


Disclosure of Financial Relationships: nothing to disclose


F-PO1850


Fractional Excretion of Phosphorus (FEPi) Is a Useful Tool for the 
Assessment of Dietary Phosphate Compliance in Pre-Dialysis CKD  M. 
K. Sigrist, L. Lim, A. Levin.  Division of Nephrology, St Pauls Hospital, 
Vancouver, Canada.


Phosphorus (Pi) is a novel cardiovascular risk factor in CKD. Few studies have 
examined hard outcomes after Pi lowering, nonetheless, given the balance of available data 
the use of Pi lowering strategies at earlier stages of CKD may well be justified. Plasma Pi 
remains within the normal laboratory range until eGFR drops below 30 ml/min. Plasma Pi 
may be an insensitive measure of Pi homeostasis as only 1% of the body’s Pi is contained 
in the blood and plasma Pi can vary as much as 30% from morning to night. Therefore 
additional assessments of Pi balance are needed. The aim of this study is to assess whether 
fasting FEPi can detect changes in dietary Pi intake.


13 stage 3 and 4 CKD subjects and 5 healthy controls were included in this study. 
Subjects followed a 7-day high Pi (HP) diet (2500mg) a 7-day low Pi (LP) diet (750mg) 
(LP) and 7 days of a low Pi diet plus an aluminium based Pi binder (LP+B), in random order. 
24 hr urine, fasting spot urine and plasma were collected at the end of each 7-day period. 
FEPi is the fraction of Pi filtered by the glomerulus excreted into the urine calculated by 
the following formula; ((urine Pi x serum Cr x 100)/ (plasma Pi x urine Cr)).


FEPi decreased significantly with reduced dietary Pi; 28±14% in the HP group verses 
19±8% and 16±9% in the LP and LP+B groups (P<0.0001). 24 hr urine Pi also decreased 
significantly with reduced dietary Pi; 42±9 in the HP group verses 21±4 and 17±6 mg/
dl in the LP and LP+B groups (P<0.0001). However only small reductions in plasma Pi 
were observed, 3.6±0.6 HP diet verses 3.2±0.3 (LP) and 3.1±0.3 mg/dL (LP+B) (P=0.005). 
FEPi correlated with 24 hr urine Pi (r= 0.3, P<0.001) and plasma Pi (r=0.18, P= 0.01) in 
all 80 data points collected.


There is an increasing awareness that serum Pi within the normal range may be 
deleterious. It is difficult to monitor management strategies for phosphate lowering in 
CKD (eGFR<30) as circulating phosphate is maintained in such tight physiological control. 
This data shows FEPi may be a good method to monitor the impact of dietary and medical 
therapies used to lower Pi within an individual.
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NHERF-1 and Dopamine D1-Like Receptor Signaling in Mouse Renal 
Cells  Rochelle Cunningham,1 Rajatsubhra Biswas,1 Deborah A. Steplock,1 
Shirish Shenolikar,3 Edward J. Weinman.1,2  1Medicine, University of Maryland, 
School of Medicine, Baltimore, MD; 2Medical Service, Baltimore VAMC, 
Baltimore, MD; 3Pharmacolgy and Cancer Biology, Duke University Medical 
Center, Durham, NC.


Dopamine inhibits a number of transporters in the renal proximal tubule including the 
sodium-dependent phosphate transporter, Npt2a. In BBM from freshly prepared mouse 
kidney slices (KS) and in primary cultures of mouse proximal tubule cells (PC), dopamine 
inhibited phosphate transport in renal tissue from wild-type mice but not from NHERF-1 
null mice. Additional studies were then performed to define the role of NHERF-1. Dopamine 
stimulated cAMP accumulation in wild-type KS 10.7 ± 1.1 fold and in PC 11.1 ± 1.7 fold. 
PKC activity was stimulated 2.6 ± 0.2 fold in KS and 2.8 ± 0.4 fold in PC. In the presence 
of SCH-23390, a dopamine D1-like receptor antagonist, dopamine did not stimulate either 
cAMP accumulation or PKC activity in wild-type KS or PC. In KS and PC from NHERF-1 
null mice, dopamine failed to stimulate either cAMP accumulation or PKC activity. Infection 
of PC from NHERF-1 null mice with adenovirus-GFP-NHERF-1 increased baseline PKC 
activity 5.2 ± 0.3 fold and restored the stimulatory effect of dopamine (1.9 ± 0.1 fold 
increase). In wild-type PC metabolically labeled with 32P, dopamine significantly increased 
the phosphorylation of NHERF-1. These results indicate that dopamine stimulates cAMP 
production and PKC activation in mouse kidneys primarily by activation of dopamine 
D1-like receptors. NHERF-1 is required for dopamine receptor signaling by processes 
related to the effect of the protein itself rather than as a consequence of circulating factors 
or developmental changes secondary to inactivation of the NHERF-1 gene. Moreover, 
NHERF-1 is a down-stream target of the kinase cascades initiated by occupancy of the D-1 
like receptors. These experiments indicate NHERF-1 plays multiple roles in dopamine-
mediated inhibition of renal phosphate transport.
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High Phosphate Causes Methylation of Promoter Region of SM22α and 
Subsequent Transdiferenciation of Vascular Smooth Muscle Cells to 
Osteogenic Cells  Addy Montes de Oca,1 Juan A. Madueño,2 Ignacio Lopez,1 
Mariano Rodriguez,2 Escolastico Aguilera-Tejero.1  1Medicina y Cirugia Animal, 
University of Cordoba, Cordoba, Spain; 2Unidad de Investigacion, Hospital 
Universitario Reina Sofia, Cordoba, Spain.


Hyperphosphatemia is closely related to vascular calcification in patients with chronic 
kidney disease. VSMC exposed to high phosphate (P) concentrations in vitro undergo 
phenotypic transition to osteogenic cells. Mechanisms underlying this transdifferentiation 
are not clear. The present study investigates whether methylation of SM22α promoter 
plays a role in the high P-induced phenotypic transition of VSMC into osteogenic cells. 
Studies were performed in human VSMC cultured with high P (3.3mM) for 9 days. Calcium 
deposition (spectrophotometry of acid extract), SM22α and Cbfa mRNA (RT-PCR), and 
methylation of the SM22α promoter (methylation specific PCR) were measured. High P 
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induced calcification of VSMC, loss of expression of SM22α, and gain of Cbfa1. Protein 
content by western paralleled mRNA changes. These changes were accompanied by 
methylation of the promoter region of SM22α. Incubation with phosphonoformic acid 
(PFA) prevented methylation of SM22α promoter and the subsequent phenotypic transition 
and calcification of VSMC. Furthermore, the addition of a demethylating agent, procaine 
(Proc), to the high P medium prevented the methylation of SM22α promoter, the reduction 
of SM22α, the gain of Cbfa1 expression and calcification.
Results
Treatment Ca (µg/mg prot) Methylation of 


SM22α promoter
mRNA 
SM22α/β-actin


mRNA 
Cbfa1/β-actin


Control 0.32±0.15 1627±49 1.04±0.01 1.01±0.09
P 3.3mM 2.74±0.14 a 2182±44 a 0.77±0.06 a 1.5±0.09 a
P 3.3mM + PFA 1mM 0.48±0.12 b 1350±75 b 1.48±0.15 b 0.97±0.28 b
P 3.3mM + Proc 1mM 1.6±0.16 b 1196±55 b 1.83±0.04 b 0.82±0.22 b
Mean±SE, a, P<0.05 vs Control; b, P<0.05 vs P 3,3mM


In conclusion, high P causes methylation of SM22α promoter in VSMC, an epigenetic 
modification that could increase VSMC plasticity and facilitate their transformation to 
osteoblast-like cells.
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Estimation of Dietary Protein Intake Is Critical to Understanding 
Phosphorus Balance in Chronic Hemodialysis Patients: Utility of 
Normalized Protein Catabolic Rate  William F. Finn.  UNC Kidney Center, 
University of North Carolina, Chapel Hill, NC.


Median phosphorus (Pi) levels in patients on chronic hemodialysis (HD) have 
decreased but slightly over a decade. Despite the persistent hyperphosphatemia, protein 
intake is substandard in a substantial number of patients. The close relationship between 
dietary protein and Pi intake raises the possibility that Pi ‘control’ is most closely related 
to low protein intake rather than a combnation of binder tharapy and what is judged to be 
‘adequate’ hemodialysis.


Data from 178 chronic HD patients were analyzed to determine the extent to which 
suboptimal dietary protein intake contributed to the ‘control’ of serum Pi levels and to 
determine if the failure to ‘control’ Pi is related to excessive protein intake or to inadequate 
binder use.


Dietary protein intake was estimated from the normalized protein catabolic rate 
(nPCR) and estimated dry body weight (EDW). Pi intake was estimated based on published 
regression equations indicating that each gram of protein contains approximately 15 mg 
of Pi. The results are reported for patients with nPCR <0.8 (n=61), 0.80-0.99 (n=57) and 
1.00-1.20 (n=46). In only 14 patients was the nPCR >1.2 g/kg BW/day.
Group, nPCR, g/kg BW/day < 0.80 0.80-0.99 1.0-1.20
BW, kg 81.8 ± 18.2 81.8 ± 22.9 84.8 ± 27.5
Serum Pi, mg/dL 4.97 ± 1.44 5.74 ± 1.48 6.59 ± 1.56
Serum Albumin, mg/dL 3.66 ± 0.50 3.87 ± 0.32 3.91 ± 0.34
nPCR, g/kg BW/day 0.65 ± 0.11 0.89 ± 0.06 1.11 ± 0.06
Dietary Protein, g/day 53.2 ± 15.6 73.0 ± 22.0 93.8 ± 30.6
Dietary Pi, mg/day 794 ± 230 1094 ± 330 1407 ± 460
Kt/V 1.56 ± 0.21 1.60 ± 0.26 1.64 ± 0.22


The ‘control’ of serum Pi levels is associated in large part with suboptimal dietary 
protein intake. The failure to ‘control’ serum Pi levels in patients with more satisfactory 
protein intake is related to the likelihood that the amount of Pi that needs to be bound 
to prevent positive Pi balance and hyperphosphatemia exceeds the binding capacity of 
commonly used agents. Little diferences were noted in the mean values for Kt/V.


Disclosure of Financial Relationships: consultant: Shire Pharmaceuticals; honoraria: 
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Mortality Risk for Chinese Hemodialysis Patients with Disordered Bone 
Mineral Metabolism  Chiu-Ching Huang,1 Kuang-Fu Cheng,2 Pao-Hsuan Lin,2 
Yuh-Feng Lin,3 Taiwan Society of Nephrology.4  1Nephrology Division, China 
Medical University Hospital, Taichung, Taiwan; 2Biostatistics Center, China 
Medical University, Taichung, Taiwan; 3Nephrology Division, Taipei Medical 
University, Taipei, Taiwan.


Objective: Derangement of bone mineral matabolism are commonly observed in 
hemodialysis (HD) patients. Related study of Chinese patients has not been reported 
previously. In the present study, we aimed to investigate the associations between levels 
of serum markers of abnormal bone mineral metabolism and the mortality risks in a group 
of Chinese HD patients. Study Design: Observational cohort study. Participants: Incident 
adult patients with complete observation of all studied factors (n=55682) on chronic HD for 
at least 90 days at 400 facilities in Taiwan from 1995 to 2003. All patients were observed 
until the end of 2006. Predictors: Time-averaged serum concentrations of Ca Alb, phosphorus 
(P), Ca Alb x P and intact parathyroid hormone (iPTH). Statistical Method: Hazard ratios 
for all-cause mortality using Cox proportional hazard models (3 models) after adjusting 
for possible confounding variables (age, sex, diabetic status, comorbidities, hematocrit, 
serum albumin, etc). Results: The adjusted hazard ratios (HR) of all-cause mortality 
were 1.52, 1.16, 1, 1.03, 1.15, 1.74 and 2.3 for patients with P <3, 3-3.9, 4-4.9, 5-5.9, 
6-6.9, 7-7.9 and ≥ 8mg/dL (p<0.0001). The HR were 1.68, 1.27, 1, 0.91, 0.91, 1.21 and 
2.01 for patients with Ca Alb <8.5, 8.5-8.9, 9-9.4, 9.5-9.9, 10-10.4, 10.5-10.9 and ≥ 11mg/
dL (p<0.0001). The HR were 2.05, 1.27, 1, 0.89, 0.93, 1.37 and 1.63 for patients with Ca 
Alb x P of <30, 30-39, 40-49, 50-59, 60-69, 70-75 and >75 mg2/dL2 (p<0.0001). The HR 
were 1.79, 1.27, 1.12, 1, 0.85, 0.76, and 0.81 for patients with iPTH <25, 25-49, 50-99, 
100-299, 300-599, 600-899, (p<0.0001) and ≥ 900 pg/mL, (p=0.038). We did not observe 


any increase of mortality risk in our patients with iPTH levels greater than 600 pg/mL as 
reported by DOPPS. Conclusions: Lower or higher levels of serum Ca Alb or P or Ca Alb x 
P have increased all-cause mortality in Chinese HD patients, while only those with lower 
levels of iPTH have higher all-cause mortality.
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Adequate Long-Term Control of PTH and Calcium-Phosphate Metabolism 
after Parathyroidectomy (PTX) in Pediatric CKD Patients  Betti Schaefer,1 
Petra Schall,1 Elke Wühl,1 Günter Klaus,2 Franz Schaefer,1 Claus P. Schmitt.1  
1Center for Pediatric and Adolescent Medicine, University of Heidelberg; 
2Children’s Hospital, University of Marburg.


Hyperparathyroidism (HPT) essentially contributes to disabling bone disease and 
cardiovascular calcifications. PTX is ultimately performed in children with CKD if HPT 
becomes refractory to dietary and medical measures, but long-term results have not yet 
been evaluated.


Methods: 18 CKD children (2-22 y) with refractory HPT, who underwent PTX and 
auto-Tx of tissue fragments, were retrospectively analyzed. PTX was successful in all 
but one patient with a fifth, ectopic gland. She refused a second operation and was thus 
excluded. Follow up was 99 (33-232) months.


Results: PTH dropped from 1030±433 pg/ml prior to PTX to 98±73, 124±109 and 
375±463 after 1, 5 and 10 years (all p<0.05). Serum Ca declined from 10.5±0.7 mg/dl to 
9.5±0.6, 9.0±0.7 and 8.9±0.6, Ca*P product decreased from 59±12 mg²/dl² to 49±8, 44±10 
and 44±11 after 1, 5 and 10 years, respectively (all p<0.05). Mean calcitriol dose was 
0.27±0.25 µg/kg*d preoperatively and declined to 0.21±0.34 and 0.09±0.07 after 1 and 5 
years (p<0.05 from 3rd year on). Total oral Ca intake was 18.7±16.7 mg/kg*d prior to PTX, 
increased to 24.1±19.3 at 6 months (p<0.05) and decreased again thereafter. Hemoglobin 
levels increased from 10.9±1.5 to 11.5±1.2 g/dl at 1 year (p<0.01) without changes in 
erythropoietin dose, serum ferritin, acid base status and blood pressure. Postoperative 
complications comprised singular episodes of hypocalcemic seizure, hemopericardium 
and transient recurrent nerve palsy. 3 patients underwent a second PTX after 45, 144 and 
147 months. 12 patients underwent NTX 22 (3-45) months after PTX, which resulted in an 
additional decline in PTH and Ca*P product after 1, 5 and 10 years (all p<0.05). At present 
no patient has clinical signs of bone disease.


Conclusion: Successful PTX with auto-Tx allows for excellent long-term control of HPT 
and mineral metabolism in children with CKD and may thus mitigate uremic cardiovascular 
disease. This has to be taken into account, if alternatively calcimimetics with as yet unknown 
effects on growth and pubertal development are considered.
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Calcium Mass Balance in Bicarbonate Hemodialysis  Carlo Basile, Pasquale 
Libutti, Anna Lucia Di Turo, Francesco Casucci, Nicola Losurdo, Annalisa 
Teutonico, Carlo Lomonte.  Division of Nephrology, Miulli General Hospital, 
Acquaviva delle Fonti, Italy.


Calcium mass balance (CMB) in hemodialysis (HD) is regulated by the diffusive 
gradient of ionized calcium (iCa) between dialysate and plasma and by the ultrafiltration 
(UF) loss of plasma iCa.


We measured CMBs utilizing the GENIUS® single-pass batch dialysis system and 
FX80 dialyzers (FMC, Germany). GENIUS® uses a double-sided roller pump that generates 
equal blood and dialysate flows up to 350 ml/min, as in the case of 4h HD sessions. As a 
consequence, dialysis sessions in spite of different duration will apply an identical blood 
and dialysate volume. The system consists of a closed dialysate tank of 90 l and dialysis 
may last up to 8 h when using a blood and dialysate flow of 187 ml/min, without mixing of 
fresh and spent dialysate. Eleven stable HD patients underwent 2 experimental HD sessions 
(4 and 8 h) in a random sequence. The sessions were pair-matched as far as the dialysate 
and blood volume processed (90 l) and the UF volume are concerned. iCa concentrations 
were measured in the fresh and spent dialysate (at the start and at the end of the session, 
respectively) and in the UF recipient; plasma iCa levels were measured every h by means 
of a ion-selective electrode (Radiometer ABL 800, Denmark).


The following results were obtained in the 4h and 8h HD sessions, respectively: mean 
UF volume 2.9 ± 0.8 l and 2.9 ± 0.9 l (P=NS); mean dialysate calcium concentration 1.3 + 
0.02 mM and 1.3 + 0.01 mM (P=NS); mean CMB + 39.9 + 11.2 mg and + 37.3 + 12.6 mg 
(P=NS). Worth noting, no single session out of the 22 had a negative CMB. Plasma iCa 
levels were not significantly different when comparing the start (1.14 + 0.11 mM in the 4h 
sessions and 1.14 + 0.12 mM in the 8h sessions) and the end of the sessions (1.23 + 0.05 
mM in the 4h sessions and 1.24 + 0.05 mM in the 8h sessions).


GENIUS® offers the unique opportunity of effecting CMBs in a very precise way. A 
slightly positive CMB was always achieved when using a dialysate calcium concentration 
of ∼ 1.3 mM; thus, a dialysate calcium concentration of 1.5 mM should be advised, whereas 
a dialysate calcium concentration of 1.75 mM should be proscribed in bicarbonate HD.


Disclosure of Financial Relationships: nothing to disclose
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Evolution of Intra and Extracellular Inorganic Phosphate Concentrations 
during Hemodialysis  Amélie Belloi,1 Sandrine Lemoine,1 Danielle Ibarrola,2 
Jean-Christophe Comte,2 Thierry Court,3 Dominique Sappey-Marinier,2 Denis 
Fouque,1 Laurent Juillard.1  1Néphrologie, Hôpital Edouard Herriot, Lyon, 
France; 2IRM, CERMEP, Bron, France; 3Laboratoire, Hospal, Meyzieu, 
France.


During a dialysis session, 20 to 40 mmol of inorganic phosphate (Pi) are removed 
and only 10 % of phosphate can be mobilized from the plasma. The origin of removed 
Pi is unknown; either from the intracellular compartment or bone. Consequently, during 
a hemodialysis session, intracellular Pi concentration could decrease with potential 
consequences on the energy metabolism. 31P NMR spectroscopy is the only method 
which can measure intracellular Pi concentration non invasively. The aim of this study 
is to measure the variations of the intracellular Pi and ATP concentrations during a 
hemodialysis session.


Ten hemodialysis have been performed on 4 pigs, after surgical bi-nephrectomy, with a 
PRISMAFLEX® generator and a M100® dialyzer (Hospal). The extracorporeal circulation 
blood flow was 100 to 150 ml/min. Intracellular Pi and ATP concentrations were measured 
by 31P NMR spectroscopy every 2 min 40 sec. The studied volume was the animal butt 
muscles. Plasma Pi concentration was measured every 5 min during 40 min, then every 
20 min during dialysis and every 5 min during 25 min after dialysis.


Plasma Pi (2.59 ± 0.16 mmol/L before dialysis) decreased significantly after 5 min of 
dialysis (- 10.94 %, p < 0.003). Pi remained stable since 60 min at 1.75 mmol/L (- 32.23 
% vs baseline, p < 0.001). Removed Pi was 17.89 ± 1.46 mmol. Intracellular Pi and ATP 
did not changed significantly during or after dialysis.


This study demonstrates the feasibility of the non invasive intracellular Pi measurement 
during dialysis. Despite an efficient removal of Pi during hemodialysis, there was no 
variation of intracellular Pi or ATP during or after dialysis. However, those results do 
not exclude significant exchanges between pools as removed Pi represents 50 % of 
intracellular Pi.
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Two Year Outcomes of a New Treatment Protocol for Controlling Bone 
Metabolism Parameters in Hemodialysis Patients  P. Molina,1 P. Sánchez-
Pérez,1 A. Peris,1 A. Antolín,1 A. Miguel Carrasco,2 J. E. Fernández-Nájera,1 
E. Garrigós.1  1H. Francesc de Borja, Gandia, Spain; 2H. Clín. Univ. Valencia, 
Valencia, Spain.


Background: Given the difficulty of achieving K/DOQI targets, and the absence of 
treatment algorithms that take into account both drug treatment and hemodialysis (HD) 
features, our HD Unit has, since 2006, implemented a new treatment protocol for controlling 
bone metabolism parameters. The present study evaluated the long-term effect of this 
protocol on achievement of K/DOQI targets.


Methods: This single-center, intervention study enrolled all HD subjects (n=52) 
attending our Unit at least 3 months from 2006 to 2008. The protocol consisted in three 
treatment algorithms, depending on PTH level. Doses of cinacalcet, paricalcitol, Ca 
acetate (only Ca-containing phosphate binder used) and sevelamer, as well as dialysate 
Ca concentration were adjusted according to the protocol.


Results: Significant reductions in mean PTH (343±209 vs 208±107 pg/mL; p=0.002), 
corrected Ca (9.5±0.6 vs 9.1±0.6 mg/dL; p=0.016) and CaxP levels (47.4±11.3 vs 41.6±8.3 
mg2/dL2; p=0.023) were observed. The percentages of patients achieving K/DOQI targets 
are summarized in the figure. The rate of patients with all four K-DOQI parameters within 
targets improved significantly from 10.0% at baseline, to 33.3% at 1 year (p=0.023) and 
60.5% at 2 years (p<0.001). The only factors associated with achieving all K/DOQI targets 
were the use of a 3.0 mEq/L dialysate Ca concentration (OR 5.8; 1.1-30.1; p=0.038) and 
treatment with cinacalcet (OR 12.7; 1.1-144.3; p=0.041).


Conclusion: Two years after its implementation, the proposed treatment protocol 
greatly increased achievement of K/DOQI targets in most HD patients. The protocol 
involved administering cinacalcet, and individually prescribing dialysate Ca concentration, 
with the use of a dialysate Ca concentration of 3.0 mEq/L being preferred
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Gastrointestinal Calcium Absorption after Ingestion of Non Calcium 
Containing Phosphate Binders in a Healthy Rat Model  Geert J. Behets, 
Patrick C. D’Haese, Marc E. De Broe.  Laboratory of Pathophysiology, 
University of Antwerp, Antwerp (Wilrijk), Belgium.


It is well established that calcium containing and non-calcium containing phosphate 
binders (PB) increase gastrointestinal absorption of Ca, hence increase calciuria. Previously, 
we observed that administration of La2(CO3)3 to rats with renal failure does not increase 
calciuria. Additionally, in human dialysis patients, La2(CO3)3 treatment has been associated 
with a less pronounced decrease in serum PTH compared to patients treated with other 
PBs. Since La is a powerful Ca channel blocker at 0.5 mM concentration in vitro, a 
concentration which can be expected in the gut during treatment, we hypothesized that 
La2(CO3)3 treatment could result in a smaller increase of gastro-intestinal Ca absorption, 
compared to other PBs.


Healthy male Wistar rats received a diet supplemented with La2(CO3)3, sevelamer, 
CaCO3 or cellulose (2% of each). Rats were treated during an 8-day treatment period, 
followed by a 6-day washout period, during which non supplemented diets were used. 
Serum ionized calcium was measured daily.


Results show a statistically significant (p<0.05) increase in serum ionized calcium 
levels, starting after 2 days of treatment in the sevelamer group, which returned to normal 
within one day of washout. CaCO3 treated animals showed a smaller increase which was 
only statistically significant after 2 and 3 days of treatment. La2(CO3)3 treated animals did 
not show statistically significant differences vs control.


These results suggest that in rats with normal renal function, La2(CO3)3 treatment, in 
contrast to the other PBs, has a less pronounced effect on serum ionized calcium levels, 
most likely through interference with gastrointestinal Ca absorption. If these observations 
can be confirmed in the clinical setting, there may be beneficial perspectives for treatment 
of patients with low bone turnover.


Disclosure of Financial Relationships: nothing to disclose
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Low Dose (500 mg) Once Daily Wax Matrix Extended-Release Niacin 
Lowers Serum Phosphorus in Hemodialysis Patients  Andrew G. Bostom, 
Joyce L. McKenney, Susie Hu, Douglas Shemin.  Renal, Rhode Island Hospital, 
Providence, RI.


Calcium salts, despite their efficacy and tolerability as a phosphorus lowering treatment, 
may enhance vascular calcification. Non-calcium containing regimens afford no better 
phosphorus-lowering efficacy than calcium salts, are expensive, and still require multiple 
daily dosing timed to meal ingestion. Niacin compounds inhibit active transport-mediated 
small intestinal phosphate absorption, while a series of preliminary investigations suggest 
that niacin may help provide control of the marked hyperphosphatemia characteristic of 
end-stage renal disease (ESRD). We examined the effect of an inexpensive ($.08/d, retail), 
once daily over the counter 500 mg wax-matrix extended-release (ER) niacin preparation 
(Endur-acin) on serum phosphorus and calcium concentrations, as well as calcium X 
phosphorus product, in 8 hemodialysis patients, during a 4-week open label study. Patient use 
of phosphorus-binding drugs and vitamin D therapy remained unaltered throughout. Niacin 
ER was co-administered with aspirin (325 mg for the first week; then 162 mg for the next 
3-weeks) just after the evening meal to avoid niacin-induced skin flushing. Baseline serum 
phosphorus and (albumin-corrected) calcium concentrations (mean ± standard deviation) 
were, respectively (8.10 ± 2.08), and (9.00 ± 0.47), while the calcium X phosphorus product 
was (72.59 ± 17.85). After 4-weeks, mean serum phosphorus concentrations were 6.96 ± 
1.81, a –14.1% decline (p= 0.067 by paired t-test), while the serum calcium concentrations 
were essentially unchanged (9.13 ± 0.33). The mean calcium X phosphorus products were 
reduced by –14.6% to 63.30 ± 15.30, (p= 0.075 by paired t-test). No patient experienced 
flushing. We conclude that 500 mg wax matrix ER niacin (Endur-acin), co-administered 
with aspirin, may provide a low-cost, well-tolerated once-daily phosphorus-lowering 
option for the treatment of hyperphosphatemia in ESRD. Placebo-controlled follow-up 
investigations are required to confirm this observation and further elucidate the potential 
role for once daily ER niacin (as Endur-acin, or other formulations) as a primary and/or 
adjunctive phosphorus-lowering therapy.


Disclosure of Financial Relationships: nothing to disclose
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Fermagate (Alpharen™) Long-Term Use Indicates Effective Control of 
Serum Phosphate Combined with Good Tolerability  Alan Chapman,1 Pearl 
Pai,2 Calum Ross,3 Martin Wilkie,4 Graham Warwick,5 Christopher McIntyre,1 
Alexis J. Toft.1  1INEOS Healthcare Ltd, United Kingdom; 2Royal Liverpool 
Hospital, United Kingdom; 3Norfolk and Norwich University Hospital, United 
Kingdom; 4Northern General Hospital, United Kingdom; 5Leicester General 
Hospital, United Kingdom.


INTRODUCTION AND AIMS: Hemodialysis patients are treated with phosphate-
binding medication to help control hyperphosphatemia. Long-term use of fermagate 
(a novel, non calcium-containing phosphate binder) was investigated in the control of 
hyperphosphatemia.


METHODS: Forty-four patients on chronic hemodialysis entered this study following 
on from an earlier dose-ranging, randomised double-blind study. Subjects were eligible 
for the current study if they had either completed the earlier study, taken at least one dose 
of double-blind medication, or withdrawn due to reasons other than an AE considered 
related to study treatment.


Dosing in this study continued at the level that had controlled serum phosphate at or 
below 5.5mg/dL in the dose ranging phase of the previous study (500 mg, 1.0 g, 1.5 g or 
2.0 g tid). The dose could be titrated up or down at the investigator’s discretion, according 
to the subject’s serum phosphate level and adverse event profile.


RESULTS: Subjects were treated between 2 and 94 weeks (mean 47 weeks), with 
57% of subjects reaching at least week 52. Fermagate treatment maintained mean serum 
phosphate levels between weeks 2 and 94 to 4.80mg/dL (range 4.15 to 5.43mg/dL). Over 
the same period, mean serum magnesium levels remained constant (2.86mg/dL [range 2.35 
to 3.66mg/dL]). The majority (82%) of subjects were maintained on their original dose of 
fermagate throughout their participation in the study. During the course of the study, there 
were no attributable treatment emergent serious adverse events. However, 27% of patients 
withdrew due to adverse events (18%) and renal transplantation (9%).


CONCLUSIONS: A rapid reduction in mean serum phosphate levels is obtained 
with fermagate use. Fermagate is efficacious and has an acceptable safety profile with 
long-term use.


Disclosure of Financial Relationships: employer: INEOS Healthcare.
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AMG 223, a Novel Polymer-Based Treatment for Hyperphosphatemia, 
Ameliorates Hyperphosphatemia and Secondary Hyperparathyroidism 
in a Chronic Renal Failure Model  XunXiang Du, Jon Mills, Jamie Cope, 
Marcus Fischer, Lawrence Lee, Jill Kohler, Jerry Buysse.  Ilypsa Inc., Santa 
Clara, CA.


This study evaluated the impact of a new polymer-based phosphate binder AMG 223 
on hyperphosphatemia, secondary hyperparathyroidism and parathyroid gland (PTG) 
hyperplasia in a rat model of chronic renal failure (CRF). CRF was induced by 5/6th subtotal 
nephrectomy and adriamycin injection (NADR). AMG 223 was dosed at 1, 3, 5 and 7% (wt/
wt) into a high phosphate diet (1% wt/wt). Serum and urine chemistries were analyzed at 
days 14 and 28. Femurs and thyroid/parathyroid tissue were harvested for histopathological 
evaluation at the end of the experiment. NADR-induced CRF rats developed higher serum 
phosphorus (sP) and Ca x P by days 14 and 28 compared with the normal range (7.6 to 
11.2 mg/dL and 72 to 112 mg2/dL2, respectively). AMG 223 (3, 5 and 7% wt/wt) treatment 
significantly (p<0.01) reduced sP vs untreated NADR into the normal range on day 14. 
AMG 223 at 3 and 7% decreased P significantly (p<0.05) versus untreated NADR at day 
28, but levels remained above normal at this advanced CRF stage. Similar trends were 
observed for Ca x P. A dose-dependent reduction in urine phosphorus (p<0.01) was also 
noted in all treatment groups vs untreated at 14 and 28 days. Serum parathyroid hormone 
(PTH) levels rose dramatically by day 14, and parathyroid gland (PTG) size in NADR rats 
was almost double the PTG size in normal rats (which was 0.08 mm2). AMG 223 treatment 
caused decreased trends in serum PTH, PTG areas, and decreased proliferation vs untreated 
NADR. AMG 223 also decreased serum alkaline phosphatase (p<0.01), urinary excretion 
of type I collagen a1 (p<0.05) and improved some bone parameters vs untreated NADR. 
In a rat model of CRF, AMG 223 reduced sP, plasma PTH, parathyroid cell proliferation 
and parathyroid gland enlargement.


Disclosure of Financial Relationships: employer: Ardelyx Inc.; other: Ilypsa Inc.; 
other relationship: Former employee of Ilypsa Inc - a wholly owned subsidiary of 
Amgen Inc.
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Race and Hyperphosphatemia in the Chronic Renal Insufficiency Cohort 
Study (CRIC)  Orlando M. Gutierrez,1 Harold I. Feldman,2 Myles Wolf.1  1U 
of Miami; 2U of Penn.


Hyperphosphatemia is associated with cardiovascular disease, kidney disease 
progression and death. Previous studies reported that African Americans (AA) have higher 
risk of hyperphosphatemia than Whites, representing a potential biological mechanism for 
racial disparities in chronic kidney disease (CKD) outcomes. However, these studies were 
limited by incomplete data on key factors that may influence racial differences in serum 
phosphate, including dietary phosphorus intake and socioeconomic status.


Methods: We performed a cross-sectional analysis of 1,658 AA and 1,767 Whites in 
CRIC to test the hypotheses that the prevalence and severity of hyperphosphatemia (>4.6 
mg/dl) are greater in AA than Whites with CKD independent of environmental exposures. 
Linear and logistic models were fit to test the hypotheses.


Results: Mean age (58±11 vs. 59±12,P=NS) and eGFR (44±14 vs. 43±13,P=NS) did not 
differ by race; however, AA were more likely than Whites to be female (51 vs. 41%,P<0.01) 
and diabetic (51 vs. 42%,P<0.01). AA had significantly higher mean serum phosphate than 
Whites (3.8±0.7 vs. 3.6±0.6 mg/dl, P<0.01), even after adjustment for age, gender, eGFR, 
diabetes, vitamin D and phosphorus binder use, and dietary phosphorus intake (P<0.01). 
In addition, AA had 40% higher odds of hyperphosphatemia than Whites (OR 1.4, 95%CI, 
1.1,1.8); however, this association was attenuated after multivariable adjustment (OR 1.1, 
95%CI 0.9,1.5). In the complete study sample, mean serum phosphate and prevalence 
of hyperphosphatemia significantly increased with decreasing levels of annual income 
(P<0.01), and the association between race and serum phosphate was modified by income 
level. Although serum phosphate remained higher in AA than Whites in the 3 highest levels 
of income, the differences were attenuated in the lowest (≤$20,000/year).


Conclusions: AA have higher serum phosphate and a trend towards higher odds 
of hyperphosphatemia than Whites in CRIC even when accounting for reported dietary 
phosphorus intake. However, these differences were attenuated among participants with 
lowest income levels, suggesting that the impact of race on serum phosphate is mitigated 
by unmeasured factors associated with low socioeconomic status.


Disclosure of Financial Relationships: nothing to disclose
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The Cost-Effectiveness Estimation for First-Line Lanthanum Carbonate 
Therapy of Japanese Dialysis Patients with Hyperphosphatemia  Shunsuke 
Goto,1 Hirotaka Komaba,1 Kensuke Moriwaki,2 Isao Kamae,2,3 Masafumi 
Fukagawa.1  1Kobe University School of Medicine, Division of Kidney and 
Nephrology Center, Kobe, Japan; 2Kobe University Graduate School of 
Medicine, Division of Medical Statistics, Kobe, Japan; 3Department of 
Pharmacoeconomics, Keio University Graduate School of Health Management, 
Fujisawa, Japan.


Introduction: Hyperphosphatemia is a common feature of chronic kidney disease and 
is associated with a high burden of cardiovascular disease. Lanthanum carbonate (LC) is a 
new, non-calcium-based phosphate binder for the treatment of hyperphosphatemia in dialysis 
patients. LC reduces serum phosphate levels without increasing calcium levels and may 
prevent from the progression of vascular calcification. However, LC is much more expensive 
than calcium carbonate (CC). This study assessed the cost-effectiveness of LC compared 
with CC as the first-line therapy for hyperphospatemia in dialysis patients.


Methods: A state transition model was developed to evaluate the health benefits and 
costs associated with of LC and CC. The potential impact of reducing hypercalcemic 
events by LC was analyzed using the database of the Japanese Society for Dialysis 
Therapy (JSDT) registry and the other published sources. Uncertainty was explored 
through sensitivity analysis.


Results: Compared to CC, the LC treatment incurs average additional lifetime costs of 
JPY3,492,905 ($36,767) per person, while it confers an additional 0.238 quality adjusted 
life years (QALYs), which resulted in an incremental cost-effectiveness ratio (ICER) of 
JPY14,661,372 ($154,330) per QALY gained. Probabilistic sensitivity analysis showed it 
was unlikely for the ICER of LC to take lower value than US$ 50,000.


Conclusion: Our modeling study suggested that LC might be expensive as the first-
line therapy for hyperphosphatemia in dialysis patients in Japan. The validity of modeling, 
however, must be investigated by the future clinical studies, regarding the long-term 
evidence on morbidity and mortality of the LC treatment.


Disclosure of Financial Relationships: nothing to disclose
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Phosphate Binding Efficacy of Chewed vs. Crushed Lanthanum Carbonate 
in Hemodialysis Patients  Priscilla P. How,1 Prathana Anattiwong,1 Jose Arruda,2 
Alan Lau.1  1Pharmacy Practice, University of Illinois at Chicago, Chicago, IL; 
2Medicine (Nephrology), University of Illinois at Chicago, Chicago, IL.


Lanthanum carbonate (LAN), a chewable noncalcium-containing phosphorus (P) 
binder, is useful in patients who have hypercalcemia and cannot swallow whole tablets. 
However, some patients cannot chew tablets or may prefer to crush and mix them with 
food. It is not known if crushed LAN is as effective as chewed LAN. This study was 
conducted to compare the P-binding efficacy of chewed vs. crushed LAN in hemodialysis 
(HD) patients.


Ten HD patients (6 men, 4 women) were randomized to receive, in a crossover fashion, 
LAN 1g three times daily (TID) chewed with meals (chewed) and LAN 1g TID crushed 
into a fine powder, mixed with applesauce and taken with meals (crushed), for 4 weeks 
each with a 1-week washout before each treatment. Serum P was measured at the end of 
each washout (baseline) and weekly during treatment. Changes in serum P from baseline 
for chewed and crushed LAN were compared using paired sample t-test.







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


539A


 Mineral Metabolism: Calcium/Magnesium/Phosphorus II J Am Soc Nephrol 20: 2009
Poster Sessions - Friday


Reduction in serum P (mg/dL) from baseline (mean±SE)
Treatment arm/period Chewed LAN Crushed LAN
Week 1 1.8±0.5 1.9±0.4
Week 2 1.8±0.5 1.7±0.5
Week 3 2.0±0.6 1.6±0.5
Week 4 2.1±0.6 1.7±0.5


Administration of chewed or crushed LAN resulted in a significant reduction in serum 
P from baseline (p<0.05) (fig). Serum P attained during treatment with chewed or crushed 
LAN were similar (p=NS). There was no difference in serum P when chewed or crushed 
LAN was administered (p=NS). The reductions in serum P from baseline with chewed or 
crushed LAN were similar (p=NS) (table).


Both chewed and crushed LAN are effective in reducing serum P and have similar 
P-binding efficacy. Crushing LAN and mixing it with food can thus be an option for patients 
who are unable to chew/swallow whole tablets.


Disclosure of Financial Relationships: nothing to disclose
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The Intestinal Phosphate Transporter, Npt2b Is an Important Regulator of 
Phosphate Homeostasis under Normal and Uremic Settings  Yves Sabbagh, 
Stephen P. O’Brien, Wenping Song, Joseph H. Boulanger, Cynthia Arbeeny, 
Susan C. Schiavi.  Endorcine and Renal Sciences, Genzyme Corporation, 
Framingham, MA.


Elevation in serum phosphorus even within the normal range is emerging as an 
important health risk in both normal and chronic kidney (CKD) populations as it is associated 
with increased incidence of vascular calcification and mortality. Although current CKD 
therapies such as phosphate binders effectively reduce serum phosphorus, management of 
individual biochemistry levels to that recommended by the current clinical guidelines is 
difficult. Limited understanding of the complexity associated with phosphate regulation has 
further prevented identification of optimal therapeutic strategies. Nonetheless, extensive 
evidence demonstrating that the renal phosphate transporters Npt2a and Npt2c, are the major 
regulators of phosphate balance has led to reduced interest in mechanisms associated with 
intestinal phosphate absorption. We have previously described generation of a conditional 
Npt2b knockout mouse (Npt2b-/-) and demonstrated that ubiquitous deletion of Npt2b in 
adult mice leads to compensatory changes in critical hormones associated with phosphate 
regulation and subsequent increased expression of the renal transporter, Npt2a. We now 
demonstrate that Npt2b contributes to >90% of total active phosphate transport using the 
everted sac method to measure transport in ileum segments isolated from wild-type or 
Npt2b-/- mice. Given our previous estimates that Npt2b may transport as much as 50% 
of total phosphate, we also investigated the role of Npt2b-/- in mice with compromised 
renal function. In mice subjected to cortical ablation and uninephrectomy, Npt2b deletion 
significantly attenuated the CKD associated hyperphosphatemia when compared to uremic 
wild-type mice (WT: 9.58±0.63 vs Npt2b-/-: 8.28±0.38mg/dL, p<0.03). Taken together, 
these data suggest that Npt2b is a critical component of phosphate homeostasis and raise 
the possibility that activity of this transporter may contribute to hyperphosphatemia 
associated with CKD.


Disclosure of Financial Relationships: employer: Genzyme Corporation.
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Estrogen Downregulates the Expression of 24-Hydroxylase (CYP24A1) 
in the Kidney Cortex of Ovariectomized Rats  Hassane Amlal.  Internal 
Medicine, University of Cincinnati, Cincinnati, OH.


Estrogen (E2) plays an important role in the control of bone metabolism by regulating 
calcium homeostasis. E2 deficiency is associated with bone loss and osteoporosis in 
postmenopausal women. E2 has been shown to stimulate the expression of calcium 
absorbing transporters in the kidney; however, the role of vitamin D in this effect is not 
fully understood. The key enzymes involved in vitamin D metabolism, 1-alpha hydroxylase 
(CYP27B1) and 24-hydroxylase (CYP24A1), are expressed in the kidney proximal tubule. 
However, whether E2 alters the expression and/or activities of these enzymes is unknown. 
To investigate this issue, ovariectomized (OVX) rats were placed in metabolic cages and 
injected daily with E2 (17-beta-estradiol), progesterone or vehicle (control) for up to six 
days. Urinary calcium excretion decreased sharply within the first 24 hours of E2 treatment, 
and further decreased to an even lower level after three days of E2 treatment. The reduced 
calcium excretion in E2-treated rats was paralleled by a significant decrease in food intake. 
Molecular studies demonstrated a significant downregulation (60%) of CYP24A1 mRNA in 
the kidney cortex in E2- but not in progesterone-treated rats. This effect is maintained for up 
to six days. The downregulation of CYP24A1 was also observed in OVX rats treated with 
E2 and compared to a pair-fed vehicle-injected rat. The presence of ICI182,780, E2 receptor 
alpha (ERa) blocker, prevented the downregulation of CYP24A1 by E2. In conclusion, E2 
treatment of OVX rats is associated with the downregulation of CYP24A1, the enzyme 
converting active vitamin D to its inactive form. This effect is independent of changes in 
food intake and is mediated through the activation of ERa. Hence, vitamin D likely plays 
an important role in the increased renal calcium reabsorption by E2.
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Serum Estradiol and Serum Phosphorus Levels in Older Men: The 
Osteoporotic Fractures in Men (MrOS) Study  Jerry Meng,1 Gail A. Laughlin,1 
Michel Chonchol,2 Eric S. Orwoll,3 Elizabeth Barrett-Connor,1 Joachim H. Ix.1  
1University of California San Diego; 2University of Colorado Health Science 
Center; 3Oregon Health Sciences University.


Background: Higher serum phosphorus levels within the normal range are associated 
with cardiovascular disease (CVD) events in the general population, but determinants of 
serum phosphorus are largely unknown. Estradiol regulates renal phosphorus reabsorption 
in animal models, and in humans age >50, phosphorus levels are higher in women than men. 
Whether estradiol is associated with serum phosphorus levels in humans is unknown.


Methods: We used linear regression to evaluate the cross-sectional association of 
serum estradiol and phosphorus levels among 1491 community-living men aged ≥65 years. 
Sequential models adjusted for demographics (model 1), kidney function and other markers 
of mineral metabolism (model 2), and bone density (model 3).


Results: Mean estradiol was 23±9 pg/ml. Mean phosphorus was 3.2±0.4 mg/dL. 
Mean eGFR was 76±18 ml/minute/1.73 m2. In the final model, each SD higher estradiol 
was associated with 0.054 mg/dl lower serum phosphorus (table). This association was 
approximately equal in strength to that of iPTH with serum phosphorus (β=-0.067, 95% 
CI -0.09 to -0.04 per SD [0.04] higher Ln-iPTH) and twice as strong as that of eGFR with 
serum phosphorus (β=0.032, 95% CI 0.06 to 0.01 per SD lower eGFR).
Association of Estradiol (per SD [9 pg/ml] higher) and Serum Phosphorus in Older Men
Model Change in Phosphorus (mg/dL) 95% CI P-value
Model 1* -0.075 -0.097 to -0.054 <0.001
Model 2** -0.053 -0.080 to -0.025 <0.001
Model 3*** -0.054 -0.082 to -0.026 <0.001
*Adjusted for age, race
**Adjusted for Model 1 + eGFR, intact PTH, calcium, 25-OH vitamin D, testosterone
***Adjusted for Model 2 + alkaline phosphatase, total body BMD


Conclusion: Estradiol levels are inversely associated with serum phosphorus levels in 
community-living older men. Future studies should determine whether estradiol accounts 
for sex differences in the association of phosphorus with CVD in older adults.


Disclosure of Financial Relationships: grant/research support: Nephrology Fellowship 
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Effects of the Epidermal Growth Factor Receptor (EGFR) Kinase 
Inhibitor Erlotinib on Renal and Systemic Mg2+ Handling  Henrik Dimke,1 
Jenny van der Wijst,1 Sabine Tejpar,2 Joost G. Hoenderop,1 Rene J. Bindels.1  
1Department of Physiology, Radboud University Nijmegen Medical Centre, 
Nijmegen, Netherlands; 2Digestive Oncology Unit, Department of Internal 
Medicine, University Hospital Gasthuisberg, Catholic University Leuven, 
Leuven, Belgium.


INTRODUCTION: Monoclonal antibodies targeting the EGFR have recently been 
shown to cause hypomagnesemia due to renal wasting. However, the effects of the widely 
used EGFR tyrosine kinase inhibitor, Erlotinib, remain largely unknown. To investigate 
the potential actions of Erlotinib, C57BL/6 mice received intraperitoneal injections of the 
compound for 23 days. Additionally, the effect of Erlotinib on Transient Receptor Potential 
Melastatin 6 (TRPM6) was investigated in HEK293 cells. RESULTS: In Erlotinib-injected 
mice, a moderate decrease in serum Mg2+ concentrations was observed after 16 (1.09 ± 0.05 
mM vs. 0.90 ± 0.03 mM, p=0.005) and 23 (1.12 ± 0.02 mM vs. 1.02 ± 0.02 mM, p= 0.003) 
days, while no change was observed in the fractional excretion of Mg2+ after 23 days (6.7 
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± 0.9 % vs. 8.0 ± 0.5 %, p=0.22). Semi-quantitative immunohistochemical evaluation did 
not reveal detectable changes in renal TRPM6 protein expression (1.00 ± 0.17 vs. 0.99 ± 
0.10, p=0.99). In addition, no change in colonic TRPM6 mRNA abundance was observed 
in Erlotinib-injected mice (1.0 vs. 1.3 ± 0.36, p=0.41). Renal mRNA expression of EGF 
remained unchanged (1.0 vs. 1.3 ± 0.18, p=0.135), while an increase in renal EGFR mRNA 
abundance was observed (1.0 vs. 1.6 ± 0.15, p=0.001). Patch clamp analysis in HEK293T 
cells, demonstrated that Erlotinib inhibited EGF-induced changes in TRPM6 current density 
at a concentration of 30 uM. At lower concentrations (0.3 uM), Erlotinib failed to inhibit 
EGF-mediated TRPM6 stimulation. CONCLUSION: In this mouse model, Erlotinib does 
influence Mg2+ handling. However, the effect on the systemic Mg2+ concentration seems 
less potent than that observed with antibody-based EGFR inhibitors in vivo. Currently, no 
clinical data detailing the effect of Erlotinib on Mg2+ handling has been presented. However, 
based on the doses given to cancer patients it is unlikely that Erlotinib severely affects 
serum Mg2+ concentrations in these individuals.
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Switch from Low Flux Hemodialysis to Post Dilutional On-Line 
Haemodiafiltration: Effects on Serum Calcium, Phosphate and Parathyroid 
Hormone in Uraemic Patients  Ezio Movilli, Corrado Camerini, Paola 
Gaggia, Battista Fabio Viola, Roberto Zubani, Patrizia Poiatti, Silvia Zecchini, 
Giovanni Cancarini.  Nephrology, Spedali Civili and University of Brescia, 
Brescia, Italy.


BACKGROUND: Strict control of serum calcium and phosphate is of paramount 
importance in order to prevent parathyroid hormone (PTH) stimulation.


PURPOSE: to evaluate the effect of the switch from standard low flux (HD) to ol-HDF 
on serum calcium (Ca), phosphate (PO4), and parathyroid hormone (PTHint) levels.


PROTOCOL: Prospective comparison of 6 months conventional HD (period 1) 
and 6 months ol-HDF (Period 2) on: Ca, PO4, int PTH in 30 patients (26 men, 4 women, 
mean age 57±13 years) in chronic HD treatment for 12-108 months. Other variables: body 
weight (BW), eKt/V, serum beta 2 microglobulin (b2M), serum Albumin (sAlb), serum 
sodium (Na), serum potassium (K), pre dialysis systolic (PAS) and diastolic (PAD) blood 
pressure. Phosphate binders and vitamin D were administered according to the K/DOQI 
guidelines recommentations in Period 1, and kept constant in period 2. Blood flow, dialysis 
time, dialysate flow, were kept constant in both periods. Post-dilution replacement fluid 
amounted to 19.9±2.1 l/session.


RESULTS: Comparison of serum Ca, PO4, PTH concentrations between the two 
periods is shown in the table.


Period 1 6 months Period 2 6 months
Start End p Start End p


Ca (mg/dl) 8.9±0.9 9.1±0.7 NS 9.1±0.7 8.9±0.6 NS
PO4 (mg/dl) 5.3±0.7 5.1±1.0 NS 5.1±1.0 4.0±0.7 <0.0001
PTHint (ng/ml) 319±163 307±167 NS 307±167 194±98 <0.0001


A significant reduction in both serum PO4 (-21%) and PTH (-38%) occurred. Kt/V 
increased, b2M concentrations decreased significantly. No changes of Ca, BW, PAS, PAD, 
Na, K, sAlb were observed.


CONCLUSION: Switch from HD to ol-HDF results in a significant reduction of both 
PO4 and PTH concentrations, without changes in Ca concentrations. This supports that 
ol-HDF could be of help in controlling the uremic mineral metabolism derangement.
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Looping the Bone-Parathyroid Axis: PTH Increases FGF23 Expression  
Vardit Lavi-Moshayoff, Gilad Wasserman, Tally Naveh-Many, Justin Silver.  
Nephrology, Hadassah Hebrew University Medical Center, Jerusalem, Israel.


Fibroblast growth factor 23 (FGF23) acts on the parathyroid to decrease PTH 
expression. We now report that PTH increases FGF23 expression. Adenine high Pi induced 
CKD rats at four days, had a marked increase in both serum PTH and FGF23 with no 
changes in serum calcium, Pi and 1,25(OH)2D (1,25D) suggesting a direct relationship 
between PTH and FGF23. Parathyroidectomy (PTX) corrected the high serum FGF23 
levels. Remarkably, PTX completely prevented the rise in FGF23 in rats subsequently fed 
the adenine high Pi diet. Therefore, PTX both corrects and prevents the increased FGF23 
of CKD. Minipump infusion of PTH increased serum FGF23, calvaria FGF23 mRNA and 
serum calcium levels in normal mice. To understand the mechanism of the direct effect of 
PTH on FGF23 we studied the expression of the upstream negative regulators of FGF23 
in vivo and in vitro. CKD led to increased calvaria FGF23 mRNA levels and decreased 
Phex and DMP1 mRNA levels. In osteoblast-like UMR106 cells, PTH increased FGF23 
mRNA levels and markedly decreased DMP1 (dentine matrix protein1), Phex (phosphate 
regulating hormone with homology to endopeptidase on the X chromosome) and MEPE 
(matrix extracellular phosphoglycoprotein) mRNA levels up to 48 h. DMP1 and MEPE 
increase Phex expression which leads to FGF23 protein degradation. The decrease in 
DMP1, MEPE and Phex by PTH would increase FGF23 protein levels. Our results show 
that in addition, PTH increases FGF23 gene expression. The effect of PTH on FGF23 
mRNA may be either direct or mediated by Phex, DMP1 and/or MEPE. Therefore, PTH 
increases FGF23 expression in vivo and in vitro which together with the effect of FGF23 
to decrease PTH completes a novel bone-parathyroid endocrine loop.
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FGF-23 as a Predictor of Renal Outcome in Diabetic Nephropathy  Silvia 
M. Titan, Roberto Zatz, Vanda Jorgetti, Fabiana G. Graciolli, Luciene M. dos 
Reis, Rosa M. A. Moysés.  Renal Divison, Dept of Clinical Medicine, Faculty 
of Medicine, University of Sao Paulo, Brazil.


Fibroblast growth factor 23 (FGF23) has emerged as a new factor in mineral metabolism 
in chronic kidney disease (CKD). Besides being an important regulator of phosphorus 
homeostasis, FGF23 has also been shown to independently predict CKD progression 
in non-diabetic renal disease. In this study, we analysed the relation between FGF23 
and renal outcome in diabetic nephropathy (DN). Methods: Fifty-five NKF class III 
macroalbuminuric DN patients who participated in a clinical trial (enalapril+placebo vs 
enalapril+losartan; study duration, 8m) had baseline data collected. Patients were followed 
prospectively until June-09 or until the primary outcome was reached. Four patients were 
lost to follow-up. The composite primary outcome was defined as death, doubling of baseline 
creatinine and/or dialysis need. Results: At baseline, FGF23 showed a positive significant 
association with creatinine and proteinuria, as well as a significant inverse relation with 
glycated hemoglobin. Interestingly, FGF23 was not related to race, calcium, phosphorus, 
25-vitamin D, PTHi or 24h urinary phosphorus in this population. Mean follow-up time 
was 30.7 (10) months. Cox regression showed that FGF23 was an independent predictor 
of the primary outcome, even after adjustment for creatinine clearance, proteinuria, 
blood pressure and glycated hemoglobin (10 pg/ml FGF23 increase = HR 1.1, 95% CI 
1.0 - 1.2, p=0.015). Finally, Kaplan-Meier analysis showed a significant higher risk of the 
primary outcome in patients with FGF23 >70 pg/mL. Conclusion: FGF23 is a significant 
independent predictor of renal outcome in patients with macroalbuminuric DN. Further 
studies should clarify whether this relation is causal and whether FGF23 should be a new 
target for therapeutic measures on CKD prevention.
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Fibroblast Growth Factor-23 and the Risk of Death and Cardiovascular 
Events among Patients with Chronic Kidney Disease  Jessica B. Kendrick,1 
Alfred K. Cheung,2,4 James S. Kaufman,3 Tom Greene,4 William Roberts,4 Gerard 
Smits,1 Michel Chonchol.1  1University of Colorado Denver Health Sciences 
Center, Denver, CO; 2VASLCHCS, Salt Lake City, UT; 3VA Boston Healthcare 
System, Boston, MA; 4University of Utah, Salt Lake City, UT.


Purpose: To evaluate serum levels of fibroblast growth factor-23 (FGF-23), a 
phosphorus regulating hormone, as a prognostic biomarker for death and cardiovascular 
events (CVE) among chronic kidney disease(CKD) patients.


Methods: The Homocysteine Study was a randomized double-blind trial evaluating 
the effects of high doses of folic acid and B vitamins on all-cause mortality (ACM) and 
CVE in subjects with advanced CKD and elevated serum homocysteine levels. C-terminal 
FGF-23 levels were measured in stored serum samples obtained at 3 months in 1,133 
patients with mainly stage 4 CKD (mean eGFR 18±7mL/min/1.73m2) in this cohort. The 
study population was divided into quartiles according to serum FGF23 levels. We used Cox 
proportional-hazards models to examine the association between FGF-23 levels with ACM 
and a composite of CVE (combining myocardial infarction, stroke and amputation).


Results: Participants had a mean age of 69±11 years. Mean serum phosphorus level 
and the median FGF-23 level were 4.3±1.3 mg/dL and 392 RU/mL, respectively. During 
a median follow-up of 3.0 years (maximun 4.5 years), 472 (42%) patients died from any 
cause and 237 had a CVE. Higher FGF-23 levels were directly associated with higher risks 
of death. Compared to the first (lowest) quartile, the HR (95% CI) for death were as follows: 
second quartile, 1.24 (0.92-1.66); third quartile, 1.79(1.31-2.44) and fourth quartile, 2.32 
(1.65-3.25) after adjustment for potential confounders available in the database. Similar 
results were obtained when FGF-23 was examined as a continuous variable. Compared 
to the lowest quartile, the two highest quartile of FGF-23 were also associated with a 
significantly elevated risk of CVE [(HR 1.87, 95% CI 1.17-2.99) and (HR 2.27, 95%CI 
1.36-3.80)], respectively.
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Conclusions: FGF-23 is a strong predictor of the risk of death and CVE in patients 
with advanced CKD not requiring dialysis.
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Identification of Fibroblast Growth Factor 23 (FGF23) Antibodies That 
Neutralize FGF23 Activity in Normal Rodents  Victoria Shalhoub,1 Edward 
Shatzen,1 Sabrina Ward,1 Vivian Bi,2 Nessa Hawkins,2 Wei Wang,2 Ching Chen,2 
Mei-Mei Tsai,2 Lisa Renshaw-Gegg,2 William Richards.1  1Department of 
Metabolic Disorders, Amgen Inc., Thousand Oaks, CA; 2Department of Protein 
Sciences, Amgen Inc., Thousand Oaks, CA.


Chronic Kidney Disease-Mineral and Bone Disorder (CKD-MBD) is associated with 
secondary hyperparathyroidism and elevations in fibroblast growth factor 23 (FGF23). 
Although the toxic effect of excess parathyroid hormone on a variety of extra-renal 
tissues are well understood, the effects of excess serum FGF23 levels are not. This study 
sought to identify FGF23 antibodies that would neutralize FGF23 activity in rodents. Rats 
were immunized with rat FGF23 and cell fusions resulted in FGF23 antibody producing 
hybridomas. The hybridoma supernatants were screened for FGF23-specific antibodies. 
Monoclonal antibodies that inhibited FGF23 binding to CHO cells over-expressing 
alpha-klotho (klotho), were purified and re-examined for ability to block FGF23/klotho 
binding to immobilized FGF receptors (FGFR’s) 1c, 3c and 4 and to inhibit cellular FGF23 
activity. Each monoclonal antibody, was then evaluated in normal Balb/c mice (1.25 mg/
kg, iv, n=5-10) and normal male Sprague Dawley rats (10 mg/kg, i.p., n=4) for its ability to 
increase serum phosphorus. Two hybridoma clones that demonstrated binding specificity to 
FGF23, also inhibited FGF23 binding to klotho-expressing CHO cells in a dose-dependent 
manner. Purified monoclonal antibodies bound to FGF23 with KD<2 nM and inhibited 
both FGF23/klotho binding to immobilized FGFR’s and cellular FGF23 activity (IC50 2 
nM). Finally, a single injection of these antibodies in normal mice demonstrated elevated 
serum phosphorus after 9 and 24 hours (p < 0.05). In normal rats, a single injection led to 
sustained elevated serum phosphorus from 1 to 4 days (p < 0.05), suggesting inhibition of 
FGF23’s phosphaturic function. This study identified and demonstrated the neutralizing 
activity of two rat-anti-rat monoclonal antibodies in vitro and in vivo. These antibodies 
will be useful reagents to examine the role of FGF23 in rodent models of chronic kidney 
disease and other diseases of aberrant phosphate regulation.


Disclosure of Financial Relationships: ownership: Author receives Amgen stock; 
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Expression of FGF23-Associated Regulating i-PTH Proteins in Parathyroid 
Glands and Effect of FGF23 on i-PTH Secretion by Parathyroid Cells from 
Patients with SHPT  Changying Xing, Qiuhua Zhang, Ting Tang, Xiufen Zhao, 
Bin Sun, Ningning Wang.  Dept. of Nephrology, Jiangsu Province Hospital, 
Nanjing Medical University, Nanjing, Jiangsu, China.


It is not well-known the mechanism of high levels of FGF23 in patients with SHPT. The 
study is to explore the relationship between FGF23 and i-PTH in HD patients, the effect 
of FGF23 on parathyroid cells from patients with SHPT, and the expression of Klotho, 
FGF receptor 1 (FGFR1), FGFR3, GATA-3, PCNA in parathyroid gland from SHPT. 
Serum intact FGF23 from 38 maintenance hemodialysis patients was measured by ELISA. 
Parathyroid cells were gotten from six patients with SHPT undergoing parathyroidectomy 
with forearm autotransplantation, and were cultured. After treatment with FGF23 at 0.1µg/
ml for 0h, 6h, 12h, 24h, 48h, the concentration of i-PTH in culture medium was evaluated by 
chemiluminescence enzyme immunoassay. Proteins of Klotho, FGFR1, FGFR3, GATA3 and 
PCNA in parathyroid tissue from 33 cases with SHPT and 3 normal parathyroid glands as a 
control were detected by immunohistochemistry. There were significant positive correlations 
(r2=0.30, p=0.0004) between serum iFGF23 (3901.85± 2618.11 pg/ml) and serum i-PTH 
(460.00± 489.77 pg/ml) in hemodialysis patients. FGF23 at 0.1µg/ml in culture medium 
suppressed the cells secreted i-PTH only at 24h in vitro(P<0.05). There was no suppressing 
function of FGF23 at other time. GATA3, FGFR3, Klotho and PCNA were significantly 
elevated and FGFR1 was significantly decreased in parathyroid tissue of SHPT. There were 
significant positive correlations between GATA3 and i-PTH (r2=0.19, p=0.0425), GATA3 
and PCNA (r2=0.258, p=0.0025), Klotho and FGFR1 (r2=0.2046, p=0.0082), calcium and 
FGFR1 (r2=0.1422, p=0.0305), PCNA and FGFR3 (r2=0.123, p=0.046), and also between 
Klotho and FGFR3 (r2=0.283, p=0.0014). There was a significant negative correlation 
between PCNA and FGFR1 (r2=0.129, p=0.04), also between phosphate(Pi) and FGFR1 
(r2=0.233, p=0.0044) in parathyroid tissue from patients with SHPT. Heamodialysis patients 
have high level of i-PTH and i-FGF23. Parathyroid cells escape from the suppression 
by FGF23 may be through low expression of FGFR1, and high expression of FGFR3, 
GATA3 and PNCA.
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Klotho and FGFR1 Expression Is Depressed in Hyperplastic Parathyroid 
Glands from Dialysis Patients with Severe Secondary Hyperparathyroidism  
Hirotaka Komaba,1 Shunsuke Goto,1 Hideki Fujii,1 Yasuhiro Hamada,1 Akira 
Kobayashi,2 Koji Shibuya,3 Yoshihiro Tominaga,4 Naoki Otsuki,5 Ken-ichi 
Nibu,5 Riko Kitazawa,6 Masafumi Fukagawa.1  1Division of Nephrology and 
Kidney Center, Kobe University School of Medicine, Kobe, Japan; 2Kobayashi 
Clinic, Kobe, Japan; 3Sumiyoshigawa Hospital, Kobe, Japan; 4Department 
of Transplant and Endocrine Surgery, Nagoya Second Red Cross Hospital, 
Nagoya, Japan; 5Department of Otolaryngology-Head and Neck Surgery, Kobe 
University School of Medicine, Kobe, Japan; 6Division of Pathology, Kobe 
University School of Medicine, Kobe, Japan.


FGF23 plays a central role in the progressive decline of calcitriol levels and the 
concomitant PTH hypersecretion in patients with chronic kidney disease. In addition, it 
has recently been shown that FGF23 acts as a negative regulator of parathyroid function 
by binding to its cognate FGFR1 in the presence of its obligatory coreceptor, Klotho. 
However, in dialysis patients with secondary hyperparathyroidism (SHPT), PTH secretion 
remains stimulated despite extremely high FGF23 levels. To elucidate the mechanism 
of this resistance, we examined the expression of Klotho, FGFR1, and Ki67 in seven 
normal parathyroid glands and 80 hyperplastic parathyroid glands from dialysis patients 
by immunohistochemistry. The intensity of immunoreactivity was semiquantitatively 
analyzed. All dialysis patients had severe SHPT while showing markedly high FGF23 levels. 
Compared with normal tissue, Klotho and FGFR1 expression decreased significantly and the 
Ki67 expression increased significantly in hyperplastic glands, particularly in glands with 
nodular hyperplasia. Klotho expression was positively correlated with FGFR1 expression 
and negatively correlated with parathyroid gland weight. These results suggest that the 
depressed expression of the Klotho-FGFR1 complex in hyperplastic glands underlies the 
pathogenesis of SHPT and its resistance to extremely high FGF23 levels in uremia.
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Both Type I Membrane Klotho and Fibroblast Growth Factor Receptor 
Are Decreased in Secondary Hyperparathyroidism  Chiaki Kumata,1 
Masahide Mizobuchi,1 Hiroaki Ogata,2 Fumiko Kondo,1 Fumihiko Koiwa,3 
Eriko Kinugasa,2 Tadao Akizawa.1  1Division of Nephrology, Department of 
Internal Medicine, Showa University School of Medicine, Tokyo, Japan; 2Internal 
Medicine, Showa University Northern Yokohama Hospital, Yokohama, Japan; 
3Division of Nephrology, Department of Internal Medicine, Showa University 
Fujigaoka Hospital, Yokohama, Japan.


Fibroblast growth factor23 (FGF23) has been shown to suppress parathyroid hormone 
(PTH) secretion. Klotho has been demonstrated to function as a fibroblast growth factor 
receptor (FGFR) cofactor for FGF23. Thus, FGF23-Klotho-FGFR axis may have roles in 
PTH synthesis and/or secretion. Recently, Klotho expression has been shown to be decreased 
in primary hyperparathyroidism (J Clin Endocrinol Metab 93: 4152-4157, 2008). However, 
the function of Klotho-FGFR complex in secondary hyperparathyroidism remains to be 
studied. The aim of the present study is to determine Klotho and FGFR expressions in 
parathyroid gland of patients with secondary hyperparathyroidism.


Hyperplastic parathyroid glands (n = 44) were obtained from patients with secondary 
hyperparathyroidism who were undergone parathyroidectomy. Normal parathyroid glands (n 
= 4) were obtained in conjunction with thyroidectomy from patients with thyroid carcinoma. 
To evaluate Klotho and FGFR protein expressions, we performed immunohistochemistry 
on paraffin-enbedded sections of hyperplastic and normal tissues. Quantitative analysis of 
positive areas was performed by using a densitometry.


Both Klotho and FGFR protein expressions in hyperplastic glands were significantly 
decreased compared with those in normal glands (Klotho: p<0.01, and FGFR: p<0.05).


These results indicate the decreased expressions of Klotho and FGFR may be involved 
in the pathogenesis of secondary hyperparathyroidism. The precise mechanism by which 
Klotho-FGFR complex affects secondary hyperparathyroidism is under investigation.
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Circulating FGF23 in Dialysis Patients Is Intact and Biologically Active  
Takashi Shimada,1,2 Itaru Urakawa,2 Tamara Isakova,1 Yuji Yamazaki,2 Michael 
Epstein,1 Katherine Wesseling-Perry,3 Myles Wolf,4 Isidro Salusky,3 Harald 
Jueppner.1  1Department of Medicine, Massachusetts General Hospital, Harvard 
Medical School, Boston, MA; 2Innovative Drug Discovery Laboratories, Kyowa 
Hakko Kirin Co., Ltd., Takasaki, Gunma, Japan; 3Department of Pediatrics, 
David Geffen School of Medicine at UCLA, Los Angeles, CA; 4Department of 
Medicine, University of Miami Miller School of Medicine, Miami, FL.


Fibroblast growth factor 23 (FGF23) regulates phosphate homeostasis and vitamin D 
metabolism. Serum levels of immunoreactive FGF23 can be remarkably elevated in patients 
with end-stage renal disease (ESRD), yet it remains uncertain whether these circulating 
FGF23 levels represent the accumulation of intact, biologically active hormone, C-terminal 
cleavage fragments, or both. Addressing this question is of considerable importance since 
there is mounting evidence to suggest that increased circulating FGF23 levels are associated 
with progression of chronic kidney disease and with improved bone mineralization, left 
ventricular hypertrophy, and increased mortality in ESRD. Therefore, we quantified the 
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biological activity of FGF23 (bioFGF23) in plasma from 34 ESRD patients on peritoneal 
dialysis using a cell-based Egr-1 reporter assay. Reporter activities induced by patients’ 
samples were inhibited by an anti-FGF23 antibody, and titration curves of them ran in 
parallel to those of recombinant human FGF23, suggesting that these reporter activities 
are specific for FGF23, and that plasma FGF23 is not biochemically modified or altered, 
respectively. Furthermore, the levels of bioFGF23 were tightly correlated to the levels 
of immunoreactive FGF23 determined by assays that measure the intact hormone alone 
(Kainos) or a combination of intact FGF23 and C-terminal fragments (Immutopics). In 
addition, Western blot analysis of plasma samples revealed only a single prominent protein 
band, which was indistinguishable from recombinant intact FGF23, without clear evidence 
for FGF23 fragments. Collectively, these results provide strong evidence for the conclusion 
that virtually all circulating FGF23 in dialysis patients is intact and biologically active.


Disclosure of Financial Relationships: nothing to disclose


F-PO1879


Fibroblast Growth Factor-23 and Progression to Dialysis in Patients 
with Advanced Kidney Disease  Jessica B. Kendrick,1 Alfred K. Cheung,2,4 
James S. Kaufman,3 Tom Greene,4 William Roberts,4 Gerard Smits,1 Michel 
Chonchol.1  1University of Colorado Denver Health Sciences Center, Denver, 
CO; 2VASLCHCS, Salt Lake City, UT; 3VA Boston Healthcare System, Boston, 
MA; 4University of Utah, Salt Lake City, UT.


Purpose: Serum fibroblast growth factor-23 (FGF-23) levels are elevated in patients 
with advanced kidney disease, compared to normal subjects. It was hypothesized that higher 
FGF-23 levels may be a determinant of progression to dialysis.


Methods: The Homocysteine Study was a randomized double-blind trial evaluating 
the effects of high doses of folic acid and B vitamins on all-cause mortality and kidney 
disease progression in subjects with advanced CKD and elevated serum homocysteine 
levels. C-terminal FGF-23 levels were measured in stored serum samples obtained at 3 
months in 1,133 patients with mainly stage 4 CKD (mean eGFR 18±7 mL/min/1.73m2) 
in this cohort. The study population was divided into quartiles according to serum FGF23 
levels. We used Cox proportional-hazards models to examine the association between 
FGF-23 levels and time to dialysis.


Results: Participants had a mean age of 69±11 years. Mean serum phosphorus level 
and the median FGF-23 level were 4.3±1.3 mg/dL and 392 RU/mL, respectively. During a 
median follow-up period of 3.0 years, 647 patients (57%) initiated dialysis. Subjects with 
FGF-23 levels in the highest quartile were more likely to be younger, to have diabetes, 
and to have higher phosphorus levels than subjects in the lowest quartile. After adjustment 
for demographic factors, traditional cardiovascular risk factors, GFR and renoprotective 
medication use, sequential quartiles of FGF-23 levels were associated with a stepwise 
increased risk for dialysis initiation in Cox proportional hazards models (HR, 1.0 [reference], 
1.34 [95% CI, 1.02-1.77], 1.59 [CI, 1.19-2.12], and 2.20 [CI, 1.62-3.00]. Similar results 
were obtained when FGF-23 was examined on a continuous scale.


Conclusions: Higher serum FGF-23 level is a predictor for GFR loss in patients with 
advanced kidney disease. Further studies are required to determine whether interventions 
that reduce FGF-23 levels might be renoprotective.
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FGF23 Levels Are Associated with Degree of Calcium-Mediated PTH 
Suppression in ESRD  James B. Wetmore,1 Peter Santos,1 Rochelle Menard,1 
Hema Gutta,2 Leigh Darryl Quarles.1  1Nephrology, University of Kansas 
Medical Center, Kansas City, KS; 2Medicine, University of Kansas Medical 
Center, Kansas City, KS.


Introduction. Fibroblast growth factor-23 (FGF23) is elevated in patients with end 
stage renal disease (ESRD) and secondary hyperparathyroidism (SHPT). The effects 
of FGF23 are uncertain, as FGF23 may acutely suppress parathyroid hormone (PTH) 
production while worsening SHPT over time. We used dynamic calcium-mediated PTH 
suppression in HD patients to determine whether FGF23 levels are correlated with the 
degree of calcium-mediated PTH suppression, which has been shown previously to be a 
marker of parathyroid gland (PTG) size.


Methods. Eighteen HD patients with SHPT were washed out of vitamin D analogues 
and/or calcimimetics for 4 weeks, then exposed to a high-calcium dialysate bath to raise 
serum ionized calcium (iCa) while suppressing PTH. Ionized Ca, phosphate (P), PTH, and 
FGF23 levels were measured. A slope was generated from the relationship between the 
increase in ionized Ca and the decrease in PTH levels, and correlations between FGF23 
levels and this slope were examined.


Results. Baseline log-transformed FGF23 levels correlated significantly with baseline 
P (p < 0.0001) and PTH (p = 0.001). The high-calcium bath raised iCa from a mean of 
1.16 mmol/L to 1.42 mmol/L while suppressing PTH from a median of 644 pg/mL to 
131 pg/mL over 2.5 hr. Baseline FGF23 levels were indirectly correlated with the slope 
of the iCa/PTH suppression curve with a high level of significance (p = 0.003). FGF23 
levels decreased significantly during HD, but decrements in FGF23 were not correlated 
with decrements in P.


Conclusions. Because levels of FGF23 correlate with the degree of calcium-mediated 
PTH suppression, high FGF23 levels may be a marker for PTG unresponsiveness. Since 
the slope of the iCa/PTH suppression curve has been correlated with PTG gland size in 
other studies, FGF23 might contribute to worsening SHPT and PTG hyperplasia. Why 
FGF23 levels decrease during HD is uncertain, but it does not appear to be due to acute 
changes in P.
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FGF-23 in Early CKD/Evidence in Favor of a Phosphate_Centric 
Paradigm for the Pathogenesis of Secondary Hyperparathyroidism  
Pieter Evenepoel,1 Björn Meijers,1 Bert Bammens,1 Kathleen Claes,1 Dirk 
Kuypers,1 Dirk Vanderschueren,2 Yves Vanrenterghem.1  1Nephrology and 
Renal Transplantation, University Hospitals Leuven, Leuven, Vlaams-Brabant, 
Belgium; 2Endocrinology, University Hospitals Leuven, Leuven, Vlaams-
Brabant, Belgium.


Background: The discovery of Fibroblast Growth Factor-23 (FGF-23) and the 
elucidation of its function as a phosphaturic and 1,25(OH)2VitD counter-regulatory hormone 
provide a new conceptual framework for the understanding of the pathogenesis of secondary 
hyperparathyroidism. The present cross-sectional study aims to elucidate the complex 
interactions between FGF-23, parathyroid hormone (PTH), 1,25(OH)2D and phosphate in 
patients with early stages of chronic kidney disease (CKD).


Methods: Biointact PTH and FGF-23, 25(OH)D, 1,25(OH)2D, (albumin corrected) 
calcium, phosphate, 24h-phosphaturia, 24h-calciuria, and urinary fractional excretion of 
phosphate were determined in patients with CKD stage 1-3.


Results: In a cohort of 125 patients with early CKD, serum phosphate levels were 
inversely associated with estimated glomerular filtration rate (eGFR), despite their phosphate 
concentrations being in the normal range in all but one patient. FGF-23 and PTH were 
inversely associated with eGFR, already in patients with CKD stage 1-2. Urinary fractional 
phosphate excretions were highest in patients whose FGF-23 and PTH levels were both 
elevated, as compared to either FGF23 or PTH alone. Increased FGF-23 and phosphate and 
decreased 25(OH)D were independently associated with decreased 1,25(OH)2D. Elevations 
of FGF-23 preceded elevations of PTH.


Conclusion: Serum phosphate levels start to rise in early CKD, despite recruitment 
of compensatory mechanisms, of which FGF-23 seems to play a central role. Our data 
are in favor of the new paradigm for the pathogenesis of secondary hyperparathyroidism 
according to which a reduced phosphate excretion capacity is the principal abnormality 
that initiates secondary hyperparathyroidism.
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Vitamin D Status and FGF23 Levels in CKD and Renal Transplantation  
Sandro Mazzaferro,1 Marzia Pasquali,1 MariaLuisa Muci,1 Franco Citterio,2 
Antonio Gargiulo,2 Carmina Conte,1 Giusy Mandanici,1 Giuliana Pirrò,1 Silverio 
Rotondi,1 Lida Tartaglia,1 Francesco Pugliese.1  1Clinical Science, Sapienza 
University, Rome, Italy; 2Transplant Center, Sacro Cuore University, Rome, 
Italy.


Secondary hyperparathyroidism (SH) is typically worsening along with progression 
of CKD, while it is generally improving following renal transplantation (Tx). Accordingly 
we hypothesized that mineral metabolism parameters should somehow reflect these two 
different conditions, respectively of growing and tapering SH. We sought, in particular, 
for differences in serum FGF23 to explain the expected differences in serum P (lower in 
Tx) and 1,25D levels (higher in Tx). We assayed biochemical markers of SH (Ca, P, PTH, 
25D, 1,25D, FGF23, BALP) in two groups respectively of CKD (30 pts, 59±12 y; eGFR 
60±23 ml/min) and Tx (30 pts, 56±9 y; eGFR 60±22 ml/min) both with stage 2-4 renal 
insufficiency and who were comparable for age and renal function. As shown in the table, 
the two populations had different serum Ca (lower in CKD) and P (increased in CRF), in 
front of comparable PTH and BALP values. Based on 25D levels, vitamin D status was 
not different, but 1,25D levels were definitely higher in Tx. As a surprise FGF23 were not 
different (even though lower in Tx).


CRF Tx p<.
n° 30 30
Age, y 59±12 56±9 ns
eGFR, ml/min 60±23 60±22 ns
Ca, mg/dl 9,5±0,5 9,9±1,0 .05
P, mg/dl 3,5±0,6 3,0±0,6 .002
PTH 56±29 63±45 ns
BALP, U/l 21±10 17±10 ns
25 D, ng/ml 25±11 25±11 ns
1,25 D, pg/ml 22±11 41±15 .0001
FGF23, pg/ml 71±50 54±31 ns
table1


Interestingly 1,25D levels were positively correlated with FGF23 in CKD (r=.359, 
p<.05) but not in Tx (r=.202, p=ns). Our data suggest that, with a similar substrate 
availability, 1alpha-hydroxylase is more efficiently regulated in Tx as compared to CRF. 
FGF23, although certainly involved, does not seem to represent the key factor, thus 
suggesting that further potentially regulatory mechanisms are at play (e.g. renal klotho 
synthesis, circulating PTH fragments, immunosuppressive drugs etc).


Disclosure of Financial Relationships: nothing to disclose
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FGF-23 Levels Predict Response to Treatment of Secondary 
Hyperparathyroidism  Katherine Wesseling-Perry,1 Barbara Gales,1 He-Jing 
Wang,1 Robert Elashoff,1 Harald Jüppner,2 Isidro B. Salusky.1  1David Geffen 
School of Medicine at UCLA, Los Angeles, CA; 2Harvard Medical School and 
Massachusetts General Hospital, Boston, MA.


FGF-23 is a phosphaturic hormone regulated by phosphate and vitamin D; levels 
are markedly elevated in CKD and may predict resistance to therapy for secondary 
hyperparathyroidism (2oHPT). Thus, 60 pts on CCPD (age 13.9 + 0.5 yrs) with BBx proven 
2oHPT were randomized to four treatment groups, receiving either sevelamer or CaCO3 
in conjunction with either calcitriol or doxercalciferol for 8 mos. S- Ca, P, Alk P’tase, 1st 
PTH-IMA, and FGF-23 (1st gen C-term, ImmutopicsR) were obtained monthly. Vitamin D 
sterols and P binders were adjusted to maintain serum PTH levels between 300-500 pg/
ml, Ca between 8.4 and 10.2 mg/dl, and P between 4-6 mg/dl. Pts treated with sevelamer 
received higher vitamin D doses than those treated with CaCO3 (p<0.05). FGF-23 levels 
increased equally in all groups throughout the study. Predictors of response to therapy were 
assessed by ROC. The AUC for baseline FGF-23 level < 1000 RU/ml as a predictor of final 
PTH within target range was 0.76; the AUC for baseline PTH was 0.58.


Thus, FGF-23 levels increase similarly with different D analgues and P binders and 
baseline FGF-23 values are the strongest predictors of biochemical response to therapy 
for 2oHPT.


Disclosure of Financial Relationships: honoraria: Genzyme.
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Serum Fibroblast Growth Factor (FGF-23) Concentrations Are Associated 
with Skeletal Mineralization Status in Patients with CKD Stage V  
Kathleen Claes,1 Dirk Vanderschueren,2 Bert Bammens,1 Dirk Kuypers,1 
Yves Vanrenterghem,1 Pieter Evenepoel.1  1Nephrology, University Hospitals 
Gasthuisberg, Leuven, Belgium; 2Endocrinology, University Hospitals 
Gasthuisberg, Leuven, Belgium.


Introduction and aims: The role of FGF-23 in mineral bone disorder remains ill-
defined. The aim of this study was to assess whether FGF-23 levels are associated with bone 
mineral content (BMC) independent of parameters of mineral metabolism (phosphorus, 
calcium-phosphorus, PTH, alkaline phosphatase(AP), calcidiol, calcitriol, dialysis duration) 
and independent of well-established regulators (age, gender, height, weight, smoking).


Methods: We studied BMC in 172 patients (62%M) at time of renal transplantation. 
Measurements were done by DXA: lumbar spine (LS), femoral neck (FN), total hip(TH) 
and in forearm (1/3R). Univariate analysis and linear regression analyses were applied.


Results: In the multivariate model calcium(p<0,0001), phosphorus (p<0,0001) and 
weight (p=0,0007) were associated with FGF-23. FGF-23 was univariately associated 
with BMC and BMD at all sites. Multivariate analysis revealed non-uniform associations 
at different sites. Only at the forearm, FGF-23 remained in the final model.
Table 1: Multivariate analysis of BMC


LS (n=172) FN (n=172) 1/3R (n=132)
β p β p β p


Log PTH -0.023 0.001 -0.17 0.0012
AP -0.00026 0.00442 -0.0002 0.0104
weight 0.0034 0.0001 0.003 <0.0001 0.0018 0.0116
age -0.003 <0.0001
Log FGF-23 0.02 0.0013
gender 0.00888 <0.0001
dialysis duration -0.000047 0.0002
r² 0.19 0.34 0.38


Conclusion: FGF-23 is associated with skeletal mineralization status in patients with 
CKD V. However, after adjustment the association became insignificant for LS, FN and 
TH. The non-uniform associations observed at the LS,FN,TH, 1/3 R confirm the notion that 
distinct mechanisms might be involved in bone remodeling at different sites


Disclosure of Financial Relationships: nothing to disclose
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Pre-Transplant FGF23 Level Best Predicts Hypercalcemia and 
Hypophosphatemia One Year after Living Donor Kidney Transplantation  
Hiroo Kawarazaki,1 Yugo Shibagaki,2 Ryo Kido,1 Ichiro Nakajima,3 Shohei 
Fuchinoue,3 Toshiro Fujita,1 Masafumi Fukagawa,4 Seiji Fukumoto,1 Satoshi 
Teraoka.3  1Department of Nephrology and Endocrinology, University of 
Tokyo, Tokyo, Japan; 2Division of Nephrology and Hypertension, Department 
of Internal Medicine, St. Marianna University School of Medicine, Kanagawa, 
Japan; 3Department of Surgery, Kidney Center, Tokyo Women’s Medical 
University, Tokyo, Japan; 4Division of Nephrology and Kidney Center, Kobe 
University School of Medicine, Kobe, Hyogo, Japan.


Hypercalcemia and hypophosphatemia are both common complications after renal 
transplantation. However, pre-transplant predictors of these abnormalities remain elusive. 
This study was carried out to show the natural history of mineral metabolism after living 
donor kidney transplantation and also to clarify pre-transplant risk factors and optimal 
cut-off values that predict sustained hypophosphatemia and/or hypercalcemia 12 months 
after transplantation. Living donor kidney transplant recipients at Tokyo Women’s Medical 
University were prospectively recruited. Parameters of bone and mineral metabolism 
including intact parathyroid hormone and full-length fibroblast growth factor 23 (FGF23) 
were followed. FGF23 gradually decreased to comparable levels for renal function while 
hyperparathyroidism persisted at 12 months after transplantation. Logistic regression test 
and receiver operated characteristic curve analysis revealed that pre-transplant FGF23 to be 
the best predictor of hypophosphatemia at 12 months. An optimal cut-off value established 
by the Youden index was pre-transplant FGF23 value of 9100 pg/ml. Similarly, the best 
predictor of hypercalcemia at 12 months was pre-transplant FGF23 and the optimal cut-off 
value was 17300 pg/ml. Although FGF23 levels decreased progressively by 12 months, 
pre-transplant FGF23 was the most useful marker for predicting both hypercalcemia and 
hypophosphatemia.


Disclosure of Financial Relationships: nothing to disclose
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Effect of the Calcimimetic R-568 on Correcting Inactivating Mutations 
in the Human Calcium-Sensing Receptor  Jeff D. Reagan,1 Jenny Ying 
Lin Lu,1 Yuhua Yang,1 Gilles Gnacadja,2 Arthur Christopoulos.3  1Department 
of Metabolic Disorders, Amgen San Francisco, South San Francisco, CA; 
2Development Information Systems, Amgen Inc., Thousand Oaks, CA; 3Monash 
Institute of Pharmaceutical Sciences & Department of Pharmacology, Monash 
University, Melbourne, VIC, Australia.


Over 257 mutations in the human calcium sensing receptor (hCaSR) gene have 
been reported. Heterozygous inactivating mutations can result in familial hypocalciuric 
hypercalcemia (FHH) while homozygous inactivating mutations can cause life-threatening 
neonatal severe hyperparathyroidism (NSHPT). Activating mutations in the hCaSR can 
result in hypercalciuria and hypocalcemia. A recent publication on the successful treatment 
of a patient suffering from FHH with the hCaSR positive allosteric modulator, cinacalcet, 
prompted our interest in exploring the molecular pharmacology of calcimimetics to correct 
signaling defects associated with inactivating hCaSR mutations. We prepared 11 mutant 
hCaSRs, previously identified in patients suffering from NSHPT or FHH, and tested their 
ability to couple to inositol phosphate accumulation and intracellular calcium mobilization 
in transiently transfected HEK293 and CHO cells using the calcimimetic R-568. We found 
that extracellular Ca2+ was significantly less potent on the mutated receptors as compared 
to wild-type hCaSR. However, R-568 was able to enhance the potency of extracellular 
Ca2+ toward the mutant hCaSRs. Furthermore, R-568 increased the maximum agonist 
response on several of the mutant CaSRs. We applied a novel operational model of allosteric 
modulation/agonism that provided a common mechanism to account for the behavior of 
the wild-type and mutant hCaSRs. The data provide evidence for the potential use of 
calcimimetics to treat diseases such as FHH and NSHPT where severe hypercalcemia 
can be life-threatening.


Disclosure of Financial Relationships: nothing to disclose
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The Peptidyl-Prolyl Isomerase Pin1 Targets KSRP To Determine PTH 
mRNA Levels and Stability in Secondary Hyperparathyroidism  Morris 
Nechama,1 Takafumi Uchida,2 Irit Mor Yosef-Levi,1 Justin Silver,1 Tally Naveh-
Many.1  1Nephrology, Hadassah Hebrew University Medical Center, Jerusalem, 
Israel; 2Tohoku University, Sendai, Japan.


In experimental models of secondary hyperparathyroidism induced by hypocalcemia 
or CKD, PTH gene expression is increased post-transcriptionally. We have identified the 
peptidyl-prolyl isomerase Pin1 as a PTH mRNA destabilizing protein in rat parathyroids 
and transfected cells. Accordingly, Pin1 activity is decreased in parathyroid protein extracts 
from hypocalcemic or CKD rats. Pharmacologic inhibition of Pin1 increases PTH mRNA 
levels post-transcriptionally in vivo in the parathyroid and in transfected cells. Pin1 regulates 
PTH mRNA stability and levels through a PTH mRNA 3’-untranslated region (UTR) cis 
acting element. We now show that Pin1 interacts with the PTH mRNA destabilizing protein, 
KSRP (KH like splicing regulatory protein) and leads to KSRP dephosphorylation and 
activation. In the parathyroid, Pin1 inhibition decreases the KSRP-PTH mRNA interaction 
which contributes to the increased PTH gene expression. Furthermore, Pin1-/- mice have 
increased serum PTH and PTH mRNA levels. Therefore, Pin1 determines basal PTH 
expression in vivo and in vitro and decreased Pin1 activity correlates with increased PTH 
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mRNA levels in CKD and hypocalcemic rats. These results demonstrate that Pin1 is a key 
mediator of PTH mRNA stability and indicate a role for Pin1 in the pathogenesis of the 
secondary hyperparathyroidism of CKD.


Disclosure of Financial Relationships: nothing to disclose
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High Intensity Focused Ultrasound: A Novel Non-Invasive Treatment for 
Hyperparathyroidism  Roussanka Kovatcheva,1 Jordan Vlahov,1 Anna-Maria 
Borissova,1 Sabina Zaharieva,1 Joo Ha Hwang.2  1Thyroid and Mineral Bone 
Diseases, University Hospital of Endocrinology, Solfia, Bulgaria; 2Medicine, 
University of Washington, Seattle, WA.


Patients with primary or secondary hyperparathyroidism (HPT) often require surgery 
as definitive therapy. However, many patients either refuse surgery or have medical 
contraindications. High intensity focused ultrasound (HIFU) is a novel, non-invasive 
technique delivering high intensity ultrasound energy to a small ellipsoidal volume 
resulting in thermal ablation without damage to surrounding tissues. We describe here the 
first clinical use of HIFU therapy.


Report:
71 year old female with a 5 year history of primary HPT. Adenoma of the left superior 


parathyroid gland was detected by ultrasound and confirmed with fine-needle aspiration. 
The patient refused surgical treatment but agreed to HIFU therapy. Under conscious 
sedation the patient underwent two separate sessions of HIFU ablation with the ThyrosOne 
(Theraclion, Paris, France) device. The first session was 34 minutes and delivered 15.7 kJ 
of acoustic energy. After observing no change in the size of the parathyroid adenoma after 
5 weeks, a second session of 63 minutes duration delivering 23.8 kJ was administered. 
Total follow up was 4 months.


Results:
As seen in Figure 1, all biochemical parameters were normalized after the second session 


of HIFU and remained within normal limits over the subsequent 12 weeks. The adenoma 
volume decreased by 49.3% (.217 ml to 0.110 ml). No adverse effects were observed.


Conclusion:
We report the first clinical application of HIFU therapy to treat HPT. This novel, 


non-invasive procedure was able to dramatically reduce the volume of the adenoma and 
successfully normalize serum PTH, calcium and phosphorus. Further studies to evaluate 
the safety and efficacy of HIFU therapy for the treatment of primary and secondary HPT 
are needed.
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In Vivo PTH Secretory Response to Acute Hypocalcemia Is Independent 
of Parathyroid Glandular Na+,K+-ATPase Activity  G. Martuseviciene,1 J. 
Hofman-Bang,1 T. Clausen,2 K. Olgaard,1 E. Lewin.1  1University of Copenhagen, 
Denmark; 2University of Aarhus, Denmark.


Background: Na+,K+-ATPase’s involvement in regulating secretion of PTH was 
suggested by Brown in 1983 based on a model of dispersed bovine parathyroid cells in 
vitro. Recently, a klotho dependent rapid recruitment of Na+,K+-ATPase to the parathyroid 
cell plasma membrane in response to low extracellular Ca2+ was proposed to be responsible 
for the increase in PTH secretion (Imura 2007).


Aim: To examine in an in vivo rat model the importance of Na+,K+-ATPase for PTH 
secretory response to acute hypocalcemia.


Methods: Parathyroid glands were exposed and treated in situ with ouabain, a specific 
inhibitor of Na+,K+-ATPase, 2 or 10 mM or vehicle (n=19). Hypocalcemia was induced by 
iv infusion of 30 mM EGTA 3 ml/h for 50 min. Samples for plasma PTH, Ca++, Na+, and 
K+ were obtained every 10 min. Then, the parathyroids were removed and inhibition of 
Na+,K+-ATPase was examined by 86Rb uptake (n=14). As the high dose of ouabain applied 
induced systemic hyperkalemia, the effect of high extracellular K+ on PTH secretion was 


examined in another model with infusion of 300 mM KNaCl or NaCl, 3 ml/h for 30 min 
followed by EGTA infusion (n=8).


Results: Acute hypocalcemia was induced (Ca2+ from 1.22±0.01 to 0.62±0.03 mM, 
p<0.001) and plasma PTH increased significantly in both vehicle and ouabain treated rats 
(50±15 to 122±11 in vehicle; 40±10 to140±40 in ouabain 1 mM; and 46±9 to 143±23 pg/ml 
in ouabain 10mM, p<0.01). 86Rb uptake was significantly decreased in ouabain compared 
to vehicle treated glands (759±205 vs 1800±225 cpm., p<0.001). No difference in PTH 
levels between ouabain and vehicle was observed. Ouabain induced a systemic effect as 
p-K+ increased (7.0±0.2 vs. 4.3±0.1 mM, p<0,001). When p-K+ (4.0±0.1 to 6.9±0.2 mM, 
p<0.001) was raised by a K+ infusion PTH secretory response to acute hypocalcemia was 
not affected (PTH 105±4 vs 112±18 pg/ml).


Conclusion: Inhibition of parathyroid gland Na+,K+-ATPase activity had in vivo no 
effect on the PTH secretory response to acute hypocalcemia in the rat. The suggested 
importance of Na+,K+-ATPase in the regulation of PTH secretion could not be confirmed 
in the present in vivo model.
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Combination Therapy with an Angiotensin-Converting Enzyme 
Inhibitor and a Calcimimetic Compound Suppresses the Progression of 
Cardiomyopathy in Uremic Rats  Masahide Mizobuchi,1 Hiroaki Ogata,2 
Chiaki Kumata,1 Fumiko Kondo,1 Eriko Kinugasa,2 Tadao Akizawa.1  1Division 
of Nephrology, Department of Internal Medicine, Showa University School 
of Medicine, Tokyo, Japan; 2Internal Medicine, Showa University Northern 
Yokohama Hospital, Yokohama, Japan.


Monotherapy with angiotensin-converting enzyme inhibitors (ACEIs) has been shown 
to be cardioprotective by inhibiting angiotensin II, and expression of calcium-sensing 
receptor in cardiac myocytes has been reported. Whether the therapy with ACEIs provides 
additional benefits in uremic cardiomyopathy when combined with calcimimetic compounds 
has not been established.


Rats were made uremic by 5/6 nephrectomy and treated (4 weeks) as follows: 
Uremic rats fed on a regular diet (UC), uremic+enalapril (15 mg/L in drinking water; E), 
uremic+NPS R-568, a calcimimetic compound (10 mg/kg, gavage, once a day; R), and 
uremic+enalapril+R-568 (E+R). A group of normal rats served as control (NC).


BP and Left ventricle weight were significantly elevated in the UC and R groups 
compared with the NC group but were indistinguishable from normal in the E and E+ R 
groups. The elevated serum creatinine levels observed in the UC group was ameliorated 
by the use of E alone and E+R (P < 0.05 vs UC, respectively). Cardiac fibrous tissue was 
significantly increased in the UC group compared with that in the NC group. This increase 
was significantly attenuated in the E and R groups (P < 0.05 vs UC, respectively) and the 
attenuation was further enhanced in the E+R groups (P < 0.05 vs E). Both TGF-β1 (3.6-fold, 
P < 0.01) and cyclin D1 mRNA (7.5-fold, P < 0.01) expressions were significantly increased 
in the UC group compared with the NC group. These increases were significantly blunted 
in the R group (TGF: 2.0-fold, cyclin D1: 1.8-fold, vs NC) and virtually normalized in the 
E+R group (TGF: 0.7-fold, cyclin D1: 0.8-fold, vs NC).


These results indicate that the calcimimetic compound can suppress the progression 
of cardiac fibrosis and hypertrophy in uremic rats via mediation of the TGF-β signaling 
pathway and cell cycle, and this effect is amplified when BP is controlled via renin-
angiotensin system blockade.
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Stanniocalcin-1 Is Downregulated by High Phosphate in Calcifying Aortas 
of Uremic Rats  Peter W. Murphy, Fabiola Venegas, Luis Michea.  Physiology, 
Universidad de Chile Facultad de Medicina, Santiago, Chile.


Vascular calcification is a major risk factor for mortality in end stage renal disease and 
correlates with hyperphosphatemia. High serum phosphorus can induce osteochondrogenic 
phenotype transition in vascular smooth muscle cells (VSMC) and cause extracellular matrix 
mineralization. Mammalian stanniocalcin 1 (STC1) is an autocrine/paracrine hormone that 
inhibits phosphate absorption in the kidney and intestine and regulates osteochondrogenic 
differentiation in developing bone. We hypothesized that STC1 would be expressed in 
aorta of rats and that induction of vascular calcification by nephrectomy and phosphate 
feeding would modulate STC1 expression. Male Sprague-Dawley rats were given either 
5/6 nephrectomy or sham surgery and fed a diet with either normal (0.9%, NP-Sham or 
NP-NPX) or high concentrations of phosphate (1.2%, HP-Sham or HP-NPX) for four 
weeks. Another group of nephrectomized rats (VD) received calciferol injections, an 
inducer of uremic medial calcification, every 48 hr for two weeks. Thoracic aorta sections 
were dissected for histology and mRNA isolation and plasma was isolated for analysis of 
phosphate, calcium, and creatinine levels. HP-NPX rats showed elevated plasma creatinine 
and phosphate levels (p<0.05), while calcium was unchanged. Von Kossa staining of 
fixed aortic sections showed granular calcification in the intimal and/or medial layer of 
HP-NPX rats, and large medial calcification in VD rats, while calcification was not seen 
in HP-Sham aortas. Expression of mRNA transcripts for STC1 was depressed in aortic 
tissue by phosphate feeding (p<0.05, NP-Sham vs HP-sham) and further depressed by 
nephrectomy (p<0.01, NP-Sham vs HP-NPX). These results show that STC1 is expressed 
in aortic tissue, which has not been demonstrated previously, and that downregulation of 
STC1 is associated with vascular calcification in uremia. This finding is congruent with 
a recent report of STC1 being a negative regulator of ERK1/2, a pathway implicated in 
transition of VSMCs to an osteochondrogenic phenotype. (Supported by: Millennium 
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Nucleus on Immunology and Immunotherapy P04/030F, FONDAP Center for Molecular 
Studies of the Cell 15010006 and FONDECYT 109-0223).
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Variability of PTH Estimation in HD Patients: What Is the Potential 
Impact?  Paul E. Stevens,2 Clare Gardham,1 Michael P. Delaney,2 Marica 
LeRoux,2 Adrian Coleman,2 Edmund Lamb.1  1Clinical Chemistry, East Kent 
Hospitals University Foundation NHS Trust, Canterbury, Kent, United Kingdom; 
2Renal Medicine, East Kent Hospitals University Foundation NHS Trust, 
Canterbury, Kent, United Kingdom.


Hyperparathyroidism is universal amongst patients with end-stage renal disease. 
Clinical management is typically aimed at and guided by biochemical targets, in particular 
parathyroid hormone (PTH) concentration, yet existing guidelines have been developed in 
the absence of evidence relating to biological variation of PTH. The aim of this study was 
to establish the biological variation of PTH in haemodialysis (HD) patients.


Intact PTH, biointact (whole molecule) PTH, Ca and P concentrations were measured 
in non-fasting samples obtained twice a week (both short dialysis interval) over a six-week 
period in 22 stable HD patients (mean age 68±12 y, F:M 1:1). Treatment and diet remained 
constant throughout. Analytical and intra-individual coefficients of variance (CVa & CVi) 
were estimated on log transformed data using a general linear model ANOVA and used 
to derive the reference value change (RCV) required to be 95% certain that a change is 
real. Values were derived for all patients and for sub-groups with PTH <300 ng/L and 
≥300 ng/L (table).
Variability in bone mineral parameters
 Concentration range (median) CVa CVi RCV (%)
Calcium (adj) (mmol/L) 2.14-2.77 (2.42) 0.7 2.5 7.3
Phosphate (mmol/L) 0.7-2.9 (1.5) 0.7 14.6 40.5
Intact PTH (ng/L) 14-1057 (178) 3.6 25.6 71.6
Intact PTH (<300 ng/L)  3.5 31.2 87.0
Intact PTH (≥300 ng/L)  3.9 13.9 40.0
Biointact PTH (ng/L) 6-397 (79) 6.3 30.2 85.5


Plasma intact PTH concentrations have to change by 87% in those with PTH levels 
<300 ng/L and by 40% in those ≥300 ng/L before a change can be considered real with 
95% confidence. Ideally 26 specimens should be measured to estimate the true homeostatic 
set point of PTH of an individual with 95% probability (38 specimens for those with a 
PTH <300 ng/L and 8 for those with a PTH of >300 ng/L). Biological variation of whole 
molecule PTH is at least as high as that with currently used intact PTH assays. This has 
significant implications for clinical decision making and guideline targets in the management 
of renal bone disease.
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Calcimimetics, Cinacalcet Safe and Effective Treatment for Severe 
Secondary Hyperparathyroidism in Chronic Kidney Disease IV-V before 
Commencement of Regular Dialysis  Jesus Montenegro,1 Mariano Rodriguez,2 
Iñaki Cornago,1 Isabel Gallardo,1 Paula Garcia-Ledesma,1 Ainhoa Hernando,1 
Isabel M. Martinez,1 Iñaki Minguela,1 Rosa I. Muñoz.1  1Nephrology, Galdakao 
Hospital, Bilbao, Vizcaya, Spain; 2Research Unit, Reina Sofía Hospital, 
Córdoba, Spain.


In dialysis patients the efficacy and safety of Cinacalcet (Cin) is well demonstrated. 
However, whether Cin the useful in advanced CKD is debatable. A present prospective 
study evaluates the effect of compassionate use of Cin in CKD patients with severe 
secondary hyperparathyroidism despite the use of calcium based phosphate binders and 
active Vitamin D. The study includes 21 CKD IV-V patients not on dialysis, 60% males; 
mean age 62. In days 0 (whithout Cin) and +30, +90, +180 (with Cin 30 mg/day for 
all patients) the following parameters were determined: GFR, PTH, total Ca, Ca ++, P, 
Mg, Alkaline Phosphatase, pcr-n, 25-hidroxicalciferol, 1-25-DHC, lipids, haemoglobin, 
albumin, bicarbonates, PCR, proteinuria, urine 24/h of Ca, P, Na, K, Cl, uric acid and 
tubular reabsorption of phosphates (TRP).
Parameters Day 0 Day+ 30 Day +90 Day +180 ANOVA
GFR (mL/min) 12.65(9-21) 11.68 (8-17) 11.89 (7-18) 11.69 (6-20) n.s.
PTH (pg/mL) 528±168 246±128 210±116 155±80 p<0.05
Ca (mg/dL) 9.72±0.65 8.70±0.53 9.02±0.61 9.26±0.56 p<0.05
P (mg/mL) 4.62±0.93 4.74±0.91 4.67±0.99 4.64±0.82 n.s.
Urine Ca/24 h 39±7 48±8 45±6 68±9 p<0.05
TRP % 48±11 51±10 52±11 54±8 p<0.05
Mean (range)±SD


Tthe mean dose of Cin was decreased from 30 to 25 mg. and the mean dose of calcium 
carbonate was increased from 500 to 1000 mg/d. The dose of vit D active rocaltrol ≥0.25 
mg/d and zemplar ≥1 mg/d, maintained throughout the study. There was a good tolerance, 
only 2 patients had one episode of hypocalcaemia (<7.5 mg/dL). There was a very moderate 
increase in TRP and urinary calcium; the later could be due to the decrease in PTH or the 
increase in calcium based phosphate binders. In conclusion low dose of Cinacalcet corrects 
secondary hyperparathyroidism in CKD IV-V patients not receiving regular dialysis.
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Regression of Parathyroid Hyperplasia with Cystic Degeneration by 
Cinacalcet and Maxacalcitol in Dialysis Patients  Tatsuo Tsukamoto, Takeshi 
Sugishita, Yuh Tateishi, Eri Muso.  Division of Nephrology and Dialysis, Tazuke 
Kofukai Medical Research Institute, Kitano Hospital, Osaka, Japan.


Cinacalcet is an allosteric modulator of the parathyroid calcium-sensing receptor 
(CaSR), which reduces the CaSR activation threshold to extracellular Ca, resulting 
in reduced parathyroid hormone synthesis and secretion in patients with secondary 
hyperparathyroidism (SHPT). In addition, cinacalcet has also suppressed parathyroid 
growth in experimental animals with increase of CaSR and vitamin D receptor. Thus, 
we established a clinical study (UMIN 000001793) to prove this “anti-tumor” effect of 
cinacalcet combined with intravenous maxacalcitol, a vitamin D derivative, on hyperplastic 
parathyroid gland in moderate to severe SHPT (iPTH 300-1000pg/ml). The starting dose of 
cinacalcet was 25mg/day, which was increased by 25mg every 2-4 weeks, until intolerance. 
Ca and phosphorus were adequately controlled by increase of maxacalcitol and calcium 
carbonate along the Japanese guideline. 37 patients with 124 of enlarged parathyroid 
glands were enrolled, and followed for 6 months. The gland size was measured every 
6 months by a high-resolution color Doppler sonography. PTH decreased significantly 
from 550.1±227.3pg/ml to 195.9±239.9pg/ml after the protocol treatment. The decease of 
glandular volume was found in 63 glands (50.8%) when the reduction rate was determined 
as more than 20% decrease of the initial volume. Since the annual volume expansion rate 
has been 35.2±76.6% of the initial volume under the conventional treatment with vitamin 
D and phosphate binder by us [JASN 19, TH-PO846, 2008], cinacalcet seemed to possess 
regressive effect on parathyroid hyperplasia. In addition, 9 glands (7.3%) showed cyst after 
the treatment whereas only 2 glands in 437 of hyperplastic parathyroids (0.46%) displayed 
cyst before the cinacalcet coming onto the market in Japan. This is an interim report of 
our clinical study that is scheduled to analyze after one-year protocol treatment in 50 of 
SHPT patients. The final result could clarify a biologically regressive effect of cinacalcet 
combined with maxacalcitol on parathyroid hyperplasia.


Disclosure of Financial Relationships: nothing to disclose
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TACE Inhibition: A Novel Strategy for the Prevention and Treatment 
of Secondary Hyperparathyroidism  M. Vittoria Arcidiacono, Masanori 
Tokumoto, Jing Yang, Daniel Alvarez-Hernandez, Adriana Dusso.  Renal 
Division, Washington University, St. Louis, MO.


In secondary hyperparathyroidism (SH), enhanced parathyroid (PT) transforming 
growth factor-α (TGFα) levels drive a vicious cycle of TGFα/EGFR activation responsible 
for severe PT hyperplasia and resistance to vitamin D therapy. This work assessed the 
contribution of changes in PT TACE (ADAM 17, which releases TGFα from its precursor 
enhancing TGFα-signals) to initiate TGFα-driven SH. In rat SH, high dietary P induction 
of PT TGFα and growth rates associated with enhanced PT TACE at the cell membrane to 
release TGFα, which in turn triggers a TGFα/EGFR-driven loop for more TACE activation. 
Inhibition of TGFα/EGFR-signals by Erlotinib, an inhibitor of EGFR activation, markedly 
reduced high P-induction of PT TACE. Furthermore, the higher TGFα/EGFR activation in 
nodular compared to diffuse human PT glands coincided with higher TACE mRNA (p<0.02). 
Because calcitriol (1,25D) inhibits EGFR activation, we compared 1,25D and Erlotinib for 
TACE inhibition. Dosage with 1,25D (4 ng thrice weekly)+Erlotinib (6mg/kg bw daily) 
from week 2 to week 4 after 5/6 nephrectomy (NX) was more effective in suppressing rat 
PT TACE and TACE-driven PT growth than either Erlotinib or 1,25D alone. Thus, 1,25D 
directly inhibits PT TACE, possibly through C/EBPβ induction since the TACE promoter 
has no vitamin D responsive elements but several C/EBP binding sites. Indeed, in rat SH, 
and also in A431 cells, which mimic hyperplastic human PT cells, 1,25D synergy with 
Erlotinib to suppress TACE associated with a 2-fold increase in PT C/EBPβ, and a 5-fold 
suppression of A431 TACE gene expression. Also, early correction of vitamin D deficiency 
(1 week after 5/6NX) attenuated the increases in rat PT TACE and TACE-driven gland 
enlargement at week 4 by 86 and 42% (p<0.05), without increasing serum 1,25D, suggesting 
an autocrine suppression of TACE by PT-produced 1,25D. Thus, PT TACE activation is a 
key determinant of PT hyperplasia. Effective correction of the vitamin D and/or calcitriol 
deficiency of early and advanced kidney disease, by preventing increases in PT TACE, 
should impede the onset of SH and attenuate its progression.


Disclosure of Financial Relationships: nothing to disclose
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Association of Serum Alkaline Phosphatase Levels with Mortality in Non-
Dialysis Dependent Chronic Kidney Disease  Csaba P. Kovesdy,1,2 Vitalie 
Ureche,3 Kamyar Kalantar-Zadeh.4  1Salem VA Medical Center, Salem, VA; 
2University of Virginia, Charlottesville, VA; 3Carilion Clinic, Roanoke, VA; 
4Harbor-UCLA, Torrance, CA.


Elevated serum alkaline phosphatase (ALP) is a manifestation of mineral and bone 
disease (MBD) in chronic kidney disease (CKD) and may be associated with higher 
mortality in dialysis patients. It is unclear if similar associations are present in patients with 
non-dialysis dependent CKD (NDD-CKD). We examined the association between serum 
ALP levels and all-cause mortality in 1,158 male US veterans (age 68 ± 11, 24% Black) 
with CKD stage 1-5 (estimated glomerular filtration rate [eGFR] 37 ± 17). Associations of 
baseline, time-varying and time-averaged ALP with mortality were examined in Cox models 
with adjustment for age, race, comorbidities, blood pressure, body mass index, smoking 
status, medication use, eGFR, albumin, bicarbonate, aspartate transaminase, alanine 
transaminase, calcium, phosphorus, hemoglobin, white blood cell count, percentage of 
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lymphocytes in the white blood cell count and 24 hour urine protein. Nonlinear associations 
were explored by using cubic splines. Higher time-varying and higher time-averaged ALP 
were both associated with increased mortality. A 50 U/L higher time-averaged serum ALP 
was associated with a multivariable adjusted hazard ratio of all cause mortality (95% CI) 
of 1.17 (1.08-1.28), p<0.001. Higher baseline ALP was also associated with mortality 
in unadjusted models, but the association was attenuated by multivariable adjustments. 
Elevated serum ALP is associated with increased mortality in patients with moderate and 
advanced NDD-CKD. Interventional trials are needed to determine if lowering serum ALP 
can result in improved outcomes in this population.


Disclosure of Financial Relationships: grant/research support: Shire, Abbott, 
Genzyme.


F-PO1897


Longitudinal Trends in Therapy of Mineral Metabolism in the US  N. Patel,1 
T. Isakova,2 J. Weldon,3 A. Nissenson,3 M. Wolf.1  1U Miami; 2Mass General 
Hospital; 3DaVita.


Disordered mineral metabolism in CKD is associated with mortality and its treatment 
may improve survival especially among black and Hispanic patients. We hypothesized 
that these data increased interest in treating disordered mineral metabolism in pre-ESRD 
over time, particularly after release of the KDOQI bone guidelines in ‘03. To assess US 
treatment patterns in pre-ESRD, we examined changes over time (‘04-’08) in PTH and 
phosphate levels and frequency of therapy with phosphorus binders and active vitamin D 
at the time dialysis was initiated at patient’s first visit to a DaVita dialysis clinic. Although 
mean PTH was markedly elevated and decreased minimally from ‘04 to ‘08 (564 to 514 
pg/ml), only 6% of new dialysis patients were already treated with active vitamin D in 
‘08, compared to 4.5% in ‘04. Serum phosphate decreased slightly from ‘04 to ‘08 (5.1 
to 4.9 mg/dl); only 5% of patients were on binders at initiation in ‘08. In contrast, during 
the 1st year of dialysis in ‘08, 75% of patients received active vitamin D and 71% binders. 
Compared to whites, black and Hispanic patients were less likely to be treated with binders 
(3.6% and 5.1% vs 5.6%) or active vitamin D (5.1% and 4.4% vs 7.0%) prior to dialysis 
despite higher mean PTH levels (674 and 523 vs 422 pg/ml) and similar serum phosphate. 
In contrast, during the 1st year after initiation, black and Hispanic patients were more likely 
than Whites to receive active vitamin D (85% and 80% vs 68%) and binders (73% and 
76% vs 68%). Despite the explosion of publications in the area, dissemination of clinical 
practice guidelines, and proliferation of CKD clinics, treatment of disordered mineral 
metabolism in pre-ESRD in the US is woefully inadequate and perhaps worse among 
minorities. While incomplete ascertainment of medications is a possible limitation, the 
markedly elevated PTH levels support these conclusions. Determining the causes of these 
dismal results is critical to developing strategies to improve outcomes in CKD, and will 
be especially important for maintaining quality care of minority patients when dialysis 
related medications are no longer reimbursed separately and ESRD access to care more 
closely resemebles pre-ESRD access.


Disclosure of Financial Relationships: nothing to disclose
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Calcitriol or Cinacalcet Suppresses Uremia-Induced Ultrastructural 
Changes of Hyperplastic Parathyroid Gland  Kazuhiro Shiizaki,1 Ikuji 
Hatamura,2 Eiko Nakazawa,1 Akira Onishi,1 Yuko Watanabe,1 Eiji Kusano.1  
1Division of Nephrology, Department of Internal Medicine, Jichi Medical 
University, Shimotsuke, Tochigi, Japan; 2Division of Molecular Medicine, 
Kansai University of Health Sciences, Kumatori, Osaka, Japan.


The characteristic abnormalities of parathyroid cell (PTC) contribute to the progression 
of uremia-induced parathyroid hyperplasia and some of these may be suppressed by calcitriol 
or cinacalcet. The ultrastructural changes of parathyroid gland (PTG) corresponding to 
this progression and the effects of these compounds in the biochemical and morphological 
impairments were investigated.


5/6-nephrectomized SD rats were fed a high-phosphate (HP) diet for four weeks 
and were divided into five treatment groups: (1) the baseline, (2) calcitriol (0.3 µg/kg), 


(3) cinacalcet (15 mg/kg), (4) control treatment with a HP diet, and (5) the switching to 
normal diet. The rats were recieved each threatment three times per week. The period 
of each additional treatment was a four-week. Biochemical data and PTG weight were 
analyzed and then the morphological examinations of PTG were evaluated by light and 
electron microscopes.


In the rats received the control treatment, the significant increases in serum PTH 
level and PTG weight were observed. In light microscopic examination, the progression 
of hyperplasia and the increase in fibrotic tissue were observed. The electron microscopic 
examination showed the significant increases of total cell and nuclear areas in PTC and 
the marked decrease of N/C ratio calculated by nuclear per total PTC areas. The significant 
increases of mitochondria and secretory granule numbers per total PTC area were noted. 
The thickness of peri-capillary area, which was structure of basement membrane between 
capillary and PTC, and the existence of collagen fiber in this area were also observed. These 
changes were significantly suppressed by all of the treatments.


These findings indicate that the ultrastructural changes of hyperplastic PTG may 
also synchronize with the characteristic abnormalities under uremia and high-phosphate 
condition and that these impairments may be suppressed by not only phosphate restriction 
but also calcitriol or cinacalcet treatment.


Disclosure of Financial Relationships: nothing to disclose
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Left Ventricular Mass Reduction in Haemodialysis Patients with Cinacalcet 
Therapy: Results from an Open-Label Randomised Pilot Study  Helen 
Eddington,1 Constantina Chrysochou,1 Smeeta Sinha,1 Richard Hoefield,1 Janet 
Hegarty,1 Grant Heatlie,2 Martin Gibson,1 Philip A. Kalra.1  1Vascular Research 
Group, Salford Royal NHS Foundation Trust, Salford, United Kingdom; 2Dept 
of Cardiology, University Hospital of North Staffordshire, Stoke-on-Trent, 
United Kingdom.


This randomised open label pilot study of 36 patients (15:cinacalcet; 21:strd thpy) 
examined the cardiovascular effects of Cinacalcet plus standard therapy compared to 
standard therapy alone in secondary hyperparathyroidism. Raised PTH is associated with 
increased left ventricular mass index but there is limited evidence that lowering PTH will 
improve this cardiovascular risk.


Mean age at recruitment was 51±15 yrs with a dialysis duration of 71(range6-319) mths. 
Inclusion included PTH>300pg/ml and corCa >2.1mmol/l. 40% of patients were prescribed 
a Ca-containing phosphate binder at baseline and 92% a vitamin D analogue. No patient was 
prescribed paracalcitol. LVMI was determined from cardiac MR scan of which 27 patients 
completed baseline and follow-up. The person reporting was blind to randomisation. All 
patients received an intensive 3month titration period to improve control of SHPT and 
continued to be managed for 12months. Mean PTH at baseline was 770±334pg/ml, CorCa 
2.3±0.14mmol/l, Phosphate 1.61±0.6mmol/l. No difference seen between cohorts. There was 
a significant (p<0.05) decrease in PTH (-431±406pg/ml) and phosphate (-0.3±0.6mmol/l) 
in all patients. There was no significant change in Ca or haemoglobin and no difference 
was observed between cohorts for all biochemical factors.


Mean baseline LVMI was 109±39g/m2 and at the end of 12 months this was reduced to 
94±38g/m2. There was a 19% decrease in LVMI in the Cinacalcet group compared to 9% 
reduction with standard therapy; this did not reach significance. There was no significant 
difference in vascular stiffness, calcification score or blood pressure in trial population or 
between groups.


This data suggests that intensive management of secondary hyperparathyroidism 
will reduce LVMI independent of other factors and the addition of Cinacalcet may have 
a beneficial effect over standard therapy alone. Larger randomised trials are required to 
confirm this effect.


Disclosure of Financial Relationships: nothing to disclose
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Targeting of PTH, and, Timing and Frequency of Blood Collection, 
Significantly Influence CKD-MBD Biochemical Results  J. L. Fernández-
Martín,1,2 J. Floege,2 M. Ketteler,2 G. London,2 F. Locatelli,2 J. L. Gorriz,2 B. 
Rutkowski,2 A. Ferreira,2 D. Memos,2 V. Teplan,2 A. Covic,2 C. Tielemans,2 D. 
Verbeelen,2 J. Nagy,2 W. J. Bos,2 R. Kramar,2 D. Goldsmith,2 D. Pavlovic,2 R. 
P. Wüthrich,2 P. Y. Martin,2 M. Benedik,2 J. B. Cannata-Andia.1,2  1Bone and 
Mineral Research Unit, Instituto Reina Sofía, RedinRen, Hospital Universitario 
Central de Asturias, Oviedo, Asturias, Spain; 2COSMOS Group.


COSMOS is a 3-year, multicentre, prospective, observational cohort study collecting 
data from 4500 patients at 227 facilities across 20 European countries. Facilities and 
patients were identified using a stratified, random selection methodology. Each centre 
completed a questionnaire including facility practices, and timing and frequency of 
laboratory data collection. Patient data included demographics, medical history, laboratory 
parameters and therapy. In this report, we analysed in 4195 patients from 214 facilities the 
likely influence of the time and frequency of blood collection on each dialysis site on the 
main CKD-MBD surrogate markers.


Measurement of the biochemical parameters post-weekend (long interdialytic period) 
(N=2274) was associated with higher levels of serum phosphorous and lower levels of 
PTH than measurements in the mid-week (short interdialytic) period (N=1921) (5.5±1.5 vs 
5.2±1.5 mg/dL, p<0.0001 and 294±308 vs 369±545 pg/mL, p<0.0001, respectively). The 
measurement of Ca and P monthly or more often than monthly (N=3837) was associated 
with lower levels of PTH (323±437 vs 385±405 pg/mL, p=0.013). The achieved serum 
PTH was directly proportional to the PTH levels selected by each facility as the target for 
initiation of active suppression of PTH (see table).
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PTH target <150 pg/L 150-299 pg/L 300-499 pg/L ≥ 500 pg/L
N 99 1884 1746 114
Mean serum PTH measured 215 279 360 553
SD 277 315 520 580
p<0.0001


These results indicate that simple and routine practices such as time and frequency 
of blood testing and predefined targets can have important impact in the CKD-MBD 
results.


Study supported by Amgen and Fundación Renal Iñigo Alvarez de Toledo
Disclosure of Financial Relationships: nothing to disclose
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ECHO-B: Evaluation of the Clinical Use of Cinacalcet in Haemodialysis 
and Peritoneal Dialysis Patients: An Observational Study in Belgium  Sofie 
Jamar,1 Xavier Warling,2 Georges F. Cornet,3 Michel Dhaene,4 Frédéric D. 
Debelle,5 Gert Meeus,6 Bart Degrève,7 Michel Y. Jadoul.8  1Imelda Ziekenhuis, 
Bonheiden; 2CHR de la Citadelle, Liège; 3CH Peltzer-La Tourelle, Verviers; 
4RHMS, Baudour; 5ULB Hôpital Erasme, Brussels; 6AZ Groeninge, Kortrijk; 
7Amgen Belgium; 8Clin. Univ. St-Luc, Brussels.


The effectiveness and treatment patterns of cinacalcet were investigated in a Belgian 
observational study (partly retrospective, partly prospective) in dialysis patients with 
secondary hyperparathyroidism (SHPT). Data from SHPT patients administered cinacalcet 
after reimbursement in Belgium (March 1st, 2007) were collected from 6 months before to 
6 months after cinacalcet initiation. In total, 81 patients (76 HD and 5 PD; 48% male) from 
20 dialysis centers were enrolled. Mean (SD) age was 58±16 years and time on dialysis 
5.2±5.7 years. Patients had markedly elevated intact parathyroid hormone (iPTH) levels 
(median 816 pg/ml) and elevated phosphorus (P) levels (median 5.8 mg/dL) whereas median 
albumin-corrected calcium (Ca) concentration was 9.4 mg/dL at baseline. After 6 months 
of cinacalcet treatment, marked reductions were seen in iPTH (-49%) and P (-12%) levels. 
Ca levels decreased moderately (-6.4%). The primary endpoint (achievement of an iPTH 
level between 150 and 300 pg/ml and/or a reduction of 30% or more within 4 months of 
cinacalcet start) was reached in 80% of patients.


At baseline, the proportion achieving the NKF-K/DOQITM targets was: PTH (1%), P 
(40%), Ca (54%), and Ca×P (48%). Six months after cinacalcet initiation, the respective 
values were 25%, 47%, 48%, and 81%. At 6 months, 21% of patients reached both the iPTH 
and Ca×P targets versus 2% at baseline. Average daily dose of cinacalcet was 34.2 mg over 
the first 4 months of treatment and 42.5 mg over the next 2 months. Sevelamer use decreased 
upon cinacalcet initiation, while doses of Ca-containing phosphate binders increased. The 
data from this small-scale, observational study are in line with earlier published randomized 
controlled clinical trials and large-scale observational studies, and further support the use 
of cinacalcet for the treatment of SHPT in dialysis patients.


Disclosure of Financial Relationships: nothing to disclose
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Higher Intact Parathyroid Hormone Levels Are Not Associated with All-
Cause Mortality or Cardiovascular Events in Patients with Advanced 
Kidney Disease  Jessica B. Kendrick,1 Alfred K. Cheung,2,4 James S. Kaufman,3 
Tom Greene,4 William Roberts,4 Gerard Smits,1 Michel Chonchol.1  1University 
of Colorado Denver Health Sciences Center, Denver, CO; 2VASLCHCS, Salt 
Lake City, UT; 3VA Boston Healthcare System, Boston, MA; 4University of Utah, 
Salt Lake City, UT.


Purpose: Elevated intact parathyroid hormone levels (iPTH) have been hypothesized 
to increase risk of death in chronic kidney disease (CKD) patients not on dialysis, however 
data is scarce. This study examined the association between iPTH with all-cause mortality 
(ACM) and cardiovascular events (CVE) in patients with advanced CKD.


Methods: The Homocysteine Study was a randomized double-blind trial evaluating 
the effects of high doses of folic acid and B vitamins on ACM and CVE in subjects with 
advanced CKD and elevated serum homocysteine levels. Intact PTH levels were measured 
in stored serum samples obtained at 3 months in 1,133 patients with mainly stage 4 CKD 
(mean eGFR 18 ± 7.0 mL/min/1.73m2) in this cohort. Intact PTH was evaluated as a 
continuous variable (per log unit increase) and clinically defined cutoff (>110 pg/mL vs. 
lower; >300 pg/mL vs. lower). We used Cox proportional-hazards models to examine the 
association between intact PTH levels with ACM and a composite of CVE (combining 
myocardial infarction, stroke and amputation).


Results: Participants had a mean age of 69±11.0 years and 27% were black. During 
a median follow-up of 3.0 years, 472 (42%) died from any cause, and 237 (21%) had a 
CVE. Mean iPTH level was 195±161 pg/mL. After adjustment for potential confounders 
available in the database, there was no association between iPTH as a continuous variable 
and ACM (HR; 0.92 95% CI 0.67-1.26; per log unit increase). Similarly, when evaluated 
as a categorical predictor, iPTH >110 pg/mL vs. lower (HR; 0.90 95% CI 0.73-1.10) and 
iPTH > 300 vs. lower (HR 1.15; 95% CI 0.90-1.47) were not associated with ACM. There 
was no association between iPTH as a continuous variable and CVE (HR; 1.01 95% CI 
0.64-1.58; per log unit increase).


Conclusions: Our study shows that higher iPTH levels are not associated with ACM 
and CVE in CKD patients not yet on dialysis.


Disclosure of Financial Relationships: nothing to disclose
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Determinants of Plasma Parathyroid Hormone Levels in Young Women  
Julie M. Paik, John P. Forman, Gary C. Curhan, Eric N. Taylor.  Renal Division 
and Channing Laboratory, Department of Medicine, Brigham and Women’s 
Hospital, Harvard Medical School, Boston, MA.


Background: Parathyroid hormone (PTH) plays an important role in calcium 
homeostasis and bone health. While the effects of calcium intake, short-term phosphorous 
intake, and plasma 25(OH)vitamin D on PTH have been well studied, less is known about 
other factors that impact PTH.


Methods: We examined cross-sectional associations between demographic, dietary, and 
plasma factors and plasma intact PTH among 1,288 non-black women in the Nurses Health 
Study II with BMI < 30 kg/m2 and estimated GFR ≥ 60 ml/min/1.73m2. A validated semi-
quantitative food frequency questionnaire assessed dietary intake over the previous year.


Results: Median plasma PTH was 30.7 pg/ml and median plasma 25(OH)vitamin D was 
26.6 ng/ml. After multivariate adjustment, intact PTH was 3.7 pg/ml lower in women who 
smoked 1-14 cigarettes per day compared to non-smokers and 6.2 pg/ml lower in women 
who smoked 15-34 cigarettes per day compared to non-smokers (p values < 0.05). After 
controlling for plasma 25(OH)vitamin D, participants with blood drawn in winter, spring, 
and fall had PTH levels 3.5 pg/ml, 3.0 pg/ml, and 1.7 pg/ml higher, respectively, than 
participants with blood drawn in summer (p values <0.05). After multivariate adjustment, 
women with BMI of 27-30 kg/m2 had PTH levels 2.1 pg/ml higher compared to women 
with BMI of 21-22 kg/m2 and women in the highest quartile of plasma phosphorus had PTH 
4.6 pg/ml lower than those in the lowest quartile (p values <0.05). Lower calcium intake, 
lower plasma calcium, and lower plasma 25(OH)vitamin D were associated with higher 
PTH. After multivariate adjustment, intakes of phosphorus, animal protein, magnesium, 
alcohol, and caffeine were not associated with PTH.


Conclusion: These findings suggest that numerous factors not classically associated 
with calcium-phosphorus metabolism impact PTH in young women without chronic kidney 
disease. Additional research is needed to delineate the effects of smoking and phosphorus 
on PTH and to examine potential mechanisms whereby body size and season could affect 
PTH independent of 25(OH)vitamin D.


Disclosure of Financial Relationships: nothing to disclose
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Cinacalcet Pulse Therapy in Hemodialysis (HD) Patients with Overcontrolled 
Secondary Hyperparathyroidism (HPT) Free of Vitamin D Deficiency  Malik 
Touam,1,2 Victorio Menoyo,3 David Attaf,4 Zeinab Koochakipour,1 Dominique 
Joly,2 Tilman B. Drueke.2,5  1AURA, Paris; 2Necker Hospital, Paris; 3ECHO, 
Vannes; 4P.Beregovoy Hospital, Nevers; 5INSERM U 845, Paris, France.


Aims:Several studies have demonstrated the efficacy of daily Cinacalcet (Ci) 
administration in treatment of HPT. This study investigated the biological effects of 
reducing Ci dose to a non-dialysis days administration scheme in HD patients (pts) with 
oversuppressed HPT.Methods:In this prospective study, we included HD pts receiving a 
daily Ci dose of 30 mg for at last three months, who had a serum iPTH <120 pg/ml and 
a 25(OH)D >30 ng/ml (T0). During two periods of three months each (T1,T3) Ci dosing 
was reduced to 30 mg x 4/week (ie off-dialysis days). During an intercalated period of 
three months (T2), Ci was administered again at 30 mg/d. iPTH, Ca, and P were measured 
monthly, and 25(OH)D at the end of each period. Doses of vitamin D sterols and phosphate 
binders were adapted according to KDOQI targets of Ca and P. Dialysate remained stable 
throughout.Results:13 HD pts (8 M, 62±17 y, on 3 dialysis sessions/week for 43±9 m)
were included. At inclusion, iPTH was 112±7.4 pg/ml, with Ca and P being within KDOQI 
targets (table 1).
Table 1
 T0 T1 T2 T3 p
iPTH(pg/ml) 112 ± 7.4 161 ± 19.3 139 ± 11.7 173 ± 21.7 0.001*
iPTH<150 pg/ml 100% 7.6% 16.6% 18.1%  
300<iPTH<150 pg/ml  76.9% 83.3% 81.8%  
Ca (mmol/l) 2.38 ± 0.15 2.26 ± 0.2 2.36 ± 0.18 2.31 ± 0.15 NS
P (mmol/l) 1.54 ± 0.30 1.49 ± 0.20 1.51 ± 0.20 1.56 ± 0.30 NS
25(OH)D (ng/ml) 57± 8.7 61 ±13.2 48 ± 16.6 52 ± 11.4 NS
Patients n = 13 n = 13 n = 12 n = 11  
*T3 vs T0 and T2. Two patients were excluded: one during T2 (renal transplantation) and one at T3 
(missing data) 


During T1 and T3, iPTH was >300 pg/ml in 2 and 1 cases respectively. At the end of 
T1 and T3, iPTH was 161 and 173 pg/ml respectively. There was no significant change of 
25(OH)D, Ca or P (T3 vs T1 and T2).Conclusion:Ci pulse therapy in vitamin D sufficient 
HD pts with overcontrolled HPT can maintain iPTH within K/DOQI target in a majority 
of cases, without significant changes in Ca or P


Disclosure of Financial Relationships: nothing to disclose
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Intact Parathyroid Hormone Levels at 3 Hours of Challenge Test Reflect 
the Effects of Cinacalcet in Both Hemodialysis and Renal Transplanted 
Patients  Hitoshi Yokoyama,1 Atsushi Saito,2 Yasuhito Saito,3 Isao Ishikawa.4  
1Division of Nephrology, Kanazawa Medical University, Uchinada, Ishikawa, 
Japan; 2Department of Internal Medicine, Kanazawa Medical University Himi 
Municipal Hospital, Himi, Toyama, Japan; 3Department of Internal Medicine, 
Keiju General Hospital, Nanao, Ishikawa, Japan; 4Division of Nephrology, 
Asanogawa General Hospital, Kanazawa, Ishikawa, Japan.


Secondary hyperparathyroidism (SHPT) is the most important complication of mineral-
bone disease (MBD) in hemodialysis (HD) patients and the cause of hypercalcemia in renal 
transplanted (RT) patients. We prospectively evaluate the effects of Cinacalcet on MBD 
markers using challenge test in 55 HD patients and 6 patients with persistent SHPT after 
RT, who selected by serum intact parathyroid hormone (iPTH) more than 180 pg/mL and/
or adjusted total serum calcium (sCa) more than 10.5mg/dL. sCa, serum albumin, serum 
phosphate (P) and iPTH were measured before and 3 hours after oral intake of Cinacalcet 
25mg tablet. After challenge test, 48 HD and 3 RT patients started on a single daily dose of 
25mg of Cinacalcet, and were followed for 6 months. iPTH (mean +/- SD) decreased from 
698 +/- 503 and 382 +/- 568 pg/mL to 368 +/- 282 and 149 +/- 86 pg/mL after challenge test 
in both HD and RT patients (n=55, p<0.0001; n=6, p=0.028, respectively). In HD patients, 
serum mean iPTH kept lower levels at 3 and 6 months (n=48, 380 +/- 337 pg/mL, n=45, 
280 +/- 205 pg/mL, respectively). The correlation of serum iPTH levels between 3 hours 
on challenge tests and 3 months was significant (n=48, r=0.708, p<0.001). Then, serum 
mean Ca x P, bone alkaline phosphatase, intact osteocalcin and NTx levels also significantly 
decreased from 52 mg2/dL2, 32 U/L, 143 ng/mL, 259 nmol BCE/L to 41 mg2/dL2, 23 U/L, 
92 ng/mL, 173 nmol BCE/L at 6 months, respectively. Finally, HD patients with iPTH levels 
less than 290 ng/mL at 3 hr and RT patients more frequently achieved the therapeutic target 
range of iPTH, Ca and P levels (44%, 51% in HD patients and 100%, 67% in RT patients, 
respectively). Conclusion. Cinacalcet challenge test is convenient and reliable to speculate 
the therapeutic effects of Cinacalcet for SHPT in both HD and RT patients.


Disclosure of Financial Relationships: nothing to disclose
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Plasma Levels of Fibroblast Growth Factor-23 and Mineral Metabolism in 
Diabetic and Nondiabetic Patients on Chronic Hemodialysis  Kosaku Nitta, 
Fumiko Kojima, Tetsuya Ogawa, Keiko Uchida, Ken Tsuchiya.  Department 
of Medicine, Kidney Center, Tokyo Women’s Medical University, Shinjuku-ku, 
Tokyo, Japan.


Objective Fibroblast growth factor (FGF) 23 is a circulating factor that regulates 
phosphate (P) metabolism. We examined the role of serum FGF-23 levels in P metabolism 
and vascular calcification in hemodialysis (HD) patients with and without diabetes mellitus 
(DM).


Materials and Methods Chronic HD patients with DM (n=39) and without DM (n=50) 
were enrolled. Serum samples were obtained before the start of dialysis sessions, and the 
FGF- 23 levels were determined by enzyme-linked immunosorbent assay. Abdominal 
computed tomography (CT) scan was performed, and the aortic calcification index (ACI) 
was determined by one examiner, blinded to the patient characteristics. Measurements of 
bone mineral density (BMD) were performed at the time of ACI estimation.


Results Log plasma FGF-23 levels were higher in non-DM (3.74±0.71 pg/ml) than in 
DM (3.35±0.74 pg/ml) patients. The log FGF-23 correlated positively with serum creatinine 
(r=0.424, p<0.0001), albumin (r=0.225, p=0.0337), Ca (r=0.392, p=0.0001), P (r=0.735, 
p<0.0001), and Ca x P product (r=0.780, p<0.0001). There were negative correlations 
between log FGF-23 and age (r=-0.208, p=0.0497), glucose (r=-0.231, p=0.0294), and 
CRP (r=-0.222, p=0.0359). Multiple regression analyses were performed to explore the 
correlations between plasma FGF-23 and other factors associated with vascular calcification 
in all HD patients. Independent variables were selected based on the results of univariate 
analyses. The significant factors associated with FGF-23 in HD patients were age, serum 
levels of creatinine, albumin, glucose, Ca, P, and Ca × P product. Plasma FGF levels did 
not correlate significantly with either ACI or BMD in these patients.


Conclusion Our findings indicate that the plasma FGF-23 level is associated with Ca 
and P metabolism, but not aortic calcification, in both non-DM and DM patients on chronic 
HD. In addition, plasma FGF-23 is associated with serum levels of creatinine and albumin. 
Therefore, the plasma FGF-23 level may provide a reliable marker for Ca and P imbalance 
and nutritional status in HD patients.
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FGF-23: Initial Marker of Abnormal Mineralization in CKD  Katherine 
Wesseling-Perry,1 Joshua J. Zaritsky,1 Ora Yadin,1 Barbara Gales,1 Harald 
Jüppner,2 Isidro B. Salusky.1  1Pediatrics, David Geffen School of Medicine 
at UCLA, Los Angeles, CA; 2Pediatrics, Harvard Medical School and 
Massachusetts General Hospital, Boston, MA.


FGF-23 values in adults increase as renal function declines and values are markedly 
elevated in patients on dialysis. However, the range of FGF-23 values in healthy children 
and target values according to stages of CKD remain unknown. Thus, S-creatinine, Ca, P, 
PTH (1st IMA, ImmutopicsR), Alk P-tase, and FGF-23 values (2nd generation C-terminal 
assay, ImmutopicsR) were measured in 47 pediatric pre-dialysis CKD patients (age 14.1 
+ 0.6 years).


Biochemical Parameter CKD 2 (n=9) CKD 3 (n=21) CKD 4 (n=17)
Ca (mg/dl) 9.2±0.3 9.3±0.1 9.3±0.2
P (mg/dl) 4.7±0.2 4.5±0.2 4.6±0.2
Alk P’tase (IU/l) 196±40 243±35 198±41
1,25(OH)2D (pg/ml) 36±7 39±3 35±3
25(OH)D (ng/ml) 30±2 24±2 31±2
PTH (pg/ml)* 54 (23, 65) 97 (55, 122)* 114 (102, 294)*
FGF-23 (RU/ml)* 184 (97, 233)* 121 (101, 210)* 212 (181, 529)*
* expressed as: median (IQ range), † p<0.05 from the normal range


No patients received therapy with D and/or phosphate binders and GFR was calculated 
according to the Schwartz formula. FGF-23 values were compared to those from 26 healthy 
controls (11M/15F, age 12.0 + 1.0 yrs). FGF-23 values in normal controls were 17 + 2 RU/
ml and ranged from 1 to 48 RU/ml.


S-Ca and P values were normal in CKD stages 2-4. PTH levels were normal in stage 
2 CKD and increased in stage 3 CKD; however, FGF-23 levels were already elevated in 
patients with CKD stage 2 and increased progressively as renal function declined. Thus, 
increases in FGF-23 occur early in CKD and may be the initial signal for the development 
of abnormal mineral metabolism in patients with CKD.
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Loss of Renal Microvascular Integrity in Postnatal Crim1KST264/KST264 
Mice Leads to Endothelial to Mesenchyme Transition  Lorine Wilkinson, Yu 
Leng Phua, David Pennisi, Melissa Little.  Institute for Molecular Bioscience, 
University of Queensland, Brisbane, QLD, Australia.


Crim1 is a cell-surface, transmembrane protein that binds to a variety of cystine-knot 
containing growth factors including TGFβ family members and VEGFA. In the developing 
renal glomerulus, Crim1 acts to tether VEGFA to the podocyte cell surface and regulate 
its release to the glomerular endothelial cells. Loss of Crim1 in an inbred C57Bl6 Crim1 
hypomorphic mouse (Crim1KST264/KST264) embryo results in podocyte efacement and 
glomerular capillary defects including a simplified network and dilated capillaries, and is 
perinatal lethal. Outbred CD1 Crim1KST264/KST264 mice develop a progressive renal 
disease including leaky glomerular and peritubular capillaries, albuminuria, fibrosis, and 
low GFR. Ultrastructural analysis of juvenile Crim1KST264/KST264 mice prior to overt 
renal disease revealed podocyte effacement as well as abnormal endothelium and collagen 
deposition in the peritubular capillaries. This suggests that the loss of Crim1 results in a 
disruption to vascular integrity that then leads to progressive renal disease. Microarray 
analysis performed on isolated endothelial cells from wild-type and homozygous mice 
showed upregulation of genes involved in collagen synthesis. The expression profile could 
be replicated in cultured endothelial cells with the addition of TGFβ1, while Crim1 adult 
kidneys showed upregulation of TGFβ1 expression. The results suggest that endothelial cells 
in the adult Crim1KST264/KST264 mice are undergoing an endothelial to mesenchyme 
transition in response to TGFβ1. Whether, overactivity of TGFβ1 is a primary defect in 
Crim1KST264/KST264 mice remains to be elucidated.
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The Role of Hypoxia in Developmental Programming of the Kidney  Lorine 
Wilkinson, Han Chiu, Bree Rumballe, Kylie Georgas, Melissa Little.  Institute for 
Molecular Bioscience, University of Queensland, Brisbane, QLD, Australia.


Developmental programming is rapidly becoming accepted as a key factor in the 
aetiology of adult onset diseases such as ischemic heart disease, diabetes, hypertension, 
and chronic kidney disease. Intrauterine hypoxia, either chronic or acute exposure, is one 
of the more common insults to the developing fetus and results in growth retardation of 
the fetus. Very little research has so far focused on the effect of fetal hypoxia on kidney 
development. The correlation between a suboptimal intrauterine environment involving 
reduced nutrition or placental insufficiency and reduced nephron endowment in offspring is 
well established in both animal models and in humans. In turn, reduced nephron number in 
the human correlates with hypertension. It is likely that fetal hypoxia will also affect renal 
development and contribute towards adult onset renal disease. We have begun to examine 
the affect of hypoxia on the development of the mouse kidney using ex-vivo organ culture 
as a model. Kidneys were dissected from embryos at 12 dpc and grown in culture for 30 
hours in normoxic or hypoxic conditions, or in the presence of cobalt chloride. Cobalt 
mimics hypoxia by directly activating the HIFα hypoxia response pathway. The cultured 
kidneys in normoxic conditions continued to develop and undergo branching morphogenesis 
and nephrogenesis. In contrast, explants grown in hypoxic conditions or with cobalt failed 
to develop any nephron structures. Growth and branching of the UB continued, although 
to a lesser degree than in normoxic cultures. In situ analysis of genes specific for cap 
mesenchyme, stroma, and UB indicated that these compartments developed normally. 
However, an early marker of MET, Wnt 4, was in most cases completely absent, while the 
epithelial marker, E-cadherin was confined to UB only. Taken together the results suggest 
that the major effect of hypoxia on the explants is a block in the mesenchyme to epithelial 
transition required for nephron formation. In order to determine the signaling pathways 
involved in this process we have begun to look at expression of genes known to be involved 
in MET using in situ analysis and QPCR.
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Renal Microvascular Changes and Their Relationship to Renal Function 
Loss in pcy Polycystic Mice  Yun Liang, Ganapathy Krishnamurthi, Minsong 
Cao, Robert Bacallao, Vincent H. Gattone.  Indiana Univ School of Medicine, 
Indianapolis, IN.


Polycystic kidney disease is characterized by renal cyst growth, and subsequent 
development of renal insufficiency. Recent CRISP data indicated renal blood flow reduction 
is a predictor of renal function loss, independent of kidney/cyst volume. We investigated 
the intrarenal microvascular changes during PKD progression, correlated with glomerular 
filtration rate (GFR). The pcy mouse model of nephronophthisis (NHPH3) was evaluated 
in vivo with functional CT and intra-vital microscopy during disease progression. Adult 
control (CD1) mice, early-stage (2-4 weeks) and late-stage (35-40 weeks) CD1-pcy mice 
renal vasculature were studied with IV contrast CT. Time density curves were extracted 
from CT images to evaluate perfusion, GFR, and vascular volume. Detailed microvascular 
images of subcapsular nephrons were captured using an intra-vital 2-photon microscope 
following infusion of FITC-conjugated dextrans. After in vivo imaging, mice were perfusion 
fixed and vasculature cast with radiopaque Microfil. Cast kidneys were evaluated with 
high resolution micro-CT followed by histopathological assessment of vascular and 
capillary density. CT data showed a reduced renal perfusion and decreased estimated 
GFR in late stage pcy mice (P< 0.001) compared with normal and early stage mice. The 
reduction of perfusion correlated with estimated regional GFR (P < 0.05). The perfusion 
distribution displayed pronounced regional heterogeneity in late stage disease. The decline 
in perfusion in late stage pcy mice was consistent with two qualitative observation made 
with intra-vital microscope; 1)a reduced capillary density and 2) a decrease in RBC speed 
traversing though peritubular capillaries. The latex cast kidneys demonstrated a rarefaction 
of renal microvasculature in late stage disease when renal function was compromised. The 
microvasculature heterogeneity implicated regional dependent pathophysiology in the 
process of PKD progression. These results implicate a cascade of microvascular changes 
leading to renal dysfunction in murine nephronophthisis.
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Increased PR3 Expression on Peripheral Myelomonocytic and Endothelial 
Cells in Wegener´s Granulomatosis  Susann Patschan,1 Daniel Patschan,1 
Elvira Henze,1 Johannes Wessels,1 Gerhard A. Müller.1  1Nephrology and 
Rheumatology, Universitätsklinikum Göttingen, Göttingen, Niedersachsen, 
Germany; 2Göttingen; 3Göttingen.


Wegener´s Granulomatosis (WG) is characterized by microvascular endothelial 
damage and by alterations of the endothelial progenitor cell (EPC) system. Interactions 
between anti-Proteinase 3 antibodies and their respective antigens (PR3) on neutrophils 
are pathogenetically relevant in WG. Aim of this study was to analyze the PR3 expression 
pattern on circulating myelomonocytic and endothelial cells in WG.


Blood samples from WG patients were analyzed for total and for Flk-1+ 
myolomonocytic cells (cytometric analysis). Healthy donors served as controls. In order 
to evaluate the proliferative activity of EPCs, a colony forming unit assay (CFU) was 
performed. Finally PR3 expression was quantified by FACS analysis.


A total of 21 healthy donors (12 femalen, 9 male [40.3 ±9.2 years]) and 21 WG patients 
(8 female, 13 male [55.2 ±15.4 years]) were included into the study. The total percentages of 
EPCs were not different between the two groups. WG patients displayed lower proliferate 
activity of EPCs (22.7 ±25.6 CFU-ECs vs. 45.9 ±31.3 CFU-ECs, p=0.01). In addition PR3 
expression was significantly higher in the total as well as in the Flk-1+ (sub)population 
of myelomonocytic cells in WG (10.4 ±14.4% vs. 0.3 ±0.4%, p=0.02 bzw. 0.3 ±0.3% vs. 
0.1 ±0.1%, p=0,04).


In addition to reduced EPC regeneration, patients with WG show significantly increased 
expression of PR3 in the total and in the Flk-1+ myelomonocytic cell population. These 
data imply, that PR3 could be involved in the pathogenesis of microvascular endothelial 
cell alterations in patients with WG.
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Dissecting the Role of Pod-1 in Glomerular and Renal Development  Yoshiro 
Maezawa,1 Matthew Binnie,1 Chengjin Li,1 Susan E. Quaggin.1,2,3  1Samuel 
Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada; 
2Department of Medicine and Division of Nephrology, St Michael’s Hospital, 
Toronto, ON, Canada; 3Institute of Medical Science, University of Toronto, 
Toronto, ON, Canada.


Pod1 (tcf21/capsulin/epicardin) belongs to the basic-helix-loop-helix transcription 
factor family and is essential for the development of the lung, heart, spleen, gonad and the 
kidney. We generated a standard KO mouse for Pod1 that dies in the perinatal period with 
severe lung and cardiac defects. The kidneys of Pod1 KO mice exhibit accumulation of 
condensed mesenchyme, severely disrupted glomerulogenesis, and abnormal branching 
morphogenesis of the ureteric bud. Given the complexity of the Pod1 KO phenotype, the 
precise role of pod1 remains unclear.


To define the roles of Pod1 in specific cell types, we generated a conditional floxed 
Pod1 allele in transgenic mice.


Evaluation of Pod1-floxed homozygous mutants (containing the PGK-neo selection 
marker) revealed that they die just after birth with similar phenotype as the conventional 
KO. After removal of PGK-neo cassette through matings with FLPe (flp recombinase) mice, 


the neo-out mutants still die several hours after birth, but the kidney and lung phenotypes 
are largely rescued. Glomeruli develop normally and the Pod1-flox neo out kidneys exhibit 
a well formed medullary region that is missing in the conventional KO. However, neo-out 
kidneys exhibit multiple tubular cysts and increased levels of Wnt4 suggestive of a defect 
of planar cell polarity. Realtime PCR revealed that a Pod1 expression is decreased to 15-
30% of wild type in the Pod1-flox neo out tissues, indicating that floxed allele has resulted 
in hypomorphic Pod1 allele.


Taken together, our data demonstrate that the level of expression of Pod1 is important 
for normal kidney development. Analysis of allelic series for Pod1 reveals novel roles and 
suggests Pod1 may be involved in renal disease such as cystic disease.


Disclosure of Financial Relationships: nothing to disclose


F-PO1913


Supplementing Podocyte-Derived VEGF Protects Podocytes in Maturing 
Kidneys  Ji Ma,1 Haichun Yang,1 Nobuaki Takagi,1 Agnes B. Fogo,1 Valentina 
Kon,1 Iekuni Ichikawa.1,2  1Pediatric Nephrology and Pathology, Vanderbilt 
University; 2Tokai University, Japan.


Our previous study on cultured primary mouse podocytes with inducible overexpression 
of vascular endothelial growth factor (VEGF)-A demonstrated protective effects of 
podocyte-derived VEGF against puromycin aminonucleoside (PAN)-induced podocyte 
injury. In addition, it has been shown by others that podocyte-derived VEGF modulates 
development of glomerular endothelium. In the present study we examined whether 
supplementing podocyte-derived VEGF can protect against podocyte injury during 
glomerular maturation in vivo. Female TRE-hVEGF mice were mated with male podocin-
rtTA mice, and the offsprings were treated with doxycycline through nursing mother to 
induce VEGF transgene overexpression in podocytes from delivery until 3 weeks, a time 
when maturation of mouse kidney is normally complete. Neonatal mice were injected 
with PAN (0.1 mg/g) or normal saline (NS) at 1 day after birth and sacrificed at 3 weeks. 
Glomerular volume and podocyte population were compared between the double-transgenic 
(TG) offsprings with elevated podocyte-derived VEGF and the wild-type mice or mice 
single-transgenic for podocin-rtTA (Ctrl). We found that in NS-injected mice, overexpression 
of podocyte VEGF significantly increased glomerular volume (TG 97,172±12,016 µm3 
vs. Ctrl 71,556±5,338, N=5 for TG and N=4 for Ctrl, P<0.05). However, the podocyte 
density remained similar (TG 0.0123±0.0010 vs. Ctrl 0.0132±0.0003 per µm3) with a trend 
of increased number of podocytes per glomerulus in mice with elevated podocyte VEGF 
(TG 1,173.1±119.5 vs. Ctrl 946.6±77.0, P=0.08). In PAN-injected mice, even though 
there was no significant difference in podocyte number and density per glomerulus, the 
mRNA expression of synaptopodin, determined by quantitative RT-PCR, was appreciably 
restored by supplementing podocyte VEGF (TG 0.267±0.062 vs. Ctrl 0.081±0.015, 
each N=7, P<0.01). These results suggest that enhanced podocyte-derived VEGF during 
development causes glomerular enlargement with corresponding increase in the number of 
podocytes, and may also protect podocytes against injury and preserve normal development 
of glomerular endothelium.
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Odd-Skipped Related 1 (osr1) Is Required Downstream of wt1 for Podocyte 
Differentiation  Sudha Mudumana, Naren Pathak, Iain A. Drummond.  
Nephrology Division, Massachusetts General Hospital, Charlestown, MA.


Odd-skipped related 1 is a zinc finger transcription factor that is required for 
metanephric kidney development in mammals and for pronephric kidney development in 
zebrafish. We previously demonstrated that zebrafish osr1 loss of function results in loss 
of proximal tubules and a failure of podoctye progenitors to differentiate morphologically 
and express podocin and nephrin. While defects in proximal tubule development could 
be linked to non-cell autonomous effects of endoderm, podocyte differentiation was not 
rescued in osr1-deficient embryos by manipulating endoderm, suggesting that osr1 controls 
podocyte differentiation by a distinct developmental mechanism. We show that osr1 is co-
expressed in podocyte progenitors with wt1a and that knockdown of wt1a results in loss 
of osr1 expression specifically in podocyte progenitors. Knockdown of wt1a prevented 
expression of podocin and nephrin in podocytes which could be rescued by ectopic 
expression of osr1 mRNA. Our results suggest that osr1 is required downstream of wt1 to 
promote podocyte differentiation.
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A Transgenic Zebrafish Model of Podocyte Injury  Weibin Zhou,1 Rudrick C. 
Boucher,1 Friedhelm Hildebrandt.1,2  1Pediatrics and Human Genetics, University 
of Michigan, Ann Arbor, MI; 2Howard Hughes Institute, Ann Arbor, MI.


Podocytes are highly differentiated glomerular epithelial cells that play a central role 
in the normal glomerular filtration barrier and are central to the pathogenesis of nephrotic 
syndrome. The damage or loss of podocytes has been linked to glomerulosclerosis in murine 
models (Wharram BL et al. JASN 16:2941, 2005) and mutations in podocyte-specific genes 
are the cause of human nephrotic syndrome (Kestilä M et al. Mol Cell 1:575, 1998; Boute 
N et al. Nat Genet 24:349, 2000; Hinkes B et al. Nat Genet 38:1397, 2006).


In order to develop a zebrafish model to study podocyte-related pathogenesis, we 
have generated a transgenic zebrafish (Pod-NTR) that expresses a bacterial nitro-reductase 
specifically in podocytes under the control of the zebrafish nphs2/podocin promoter. We 
demonstrate that application of the prodrug metronidazole to the transgenic fish induces 
acute damage to the podocytes in pronephroi of larval zebrafish and mesonephroi of adult 
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zebrafish, resulting in foot process effacement and podocyte loss.
Malfunction of the glomerular filtration barrier is known to lead to massive proteinuria. 


Albuminuria is commonly observed in glomerular diseases and is a well-established assay 
for mammalian kidney studies. However, no ortholog of albumin has been identified in 
the zebrafish genome. In order to establish a proteinuria assay for zebrafish, we generated 
a transgenic zebrafish that expresses GFP-tagged vitamin D-binding protein (VDBP) in 
its serum. The zebrafish VDBP harbors two albumin domains and the GFP-tagged VDBP 
has a predicted molecular weight similar to that of mammalian albumin. By generating 
the GFP-VDBP and Pod-NTR double-transgenic fish, we show that upon the induction of 
podocyte damage double-transgenic fish develop whole-body edema and the GFP-VDBP 
is re-absorbed and accumulates in proximal tubules due to the glomerular leakage. Thus 
our transgenic fish model mimics the phenotype of human nephrotic syndrome and may 
serve as a new model system for the study of nephrotic syndrome.
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Polarization of Kidney Progenitors at the Surface of the Ureteric Bud by the 
Fras-Frem1-β1 Integrin Pathway  Melanie Viltard, Thomas Leete, Gregory 
Mak, Jonathan M. Barasch.  Nephrology, Columbia University, New York, NY.


During kidney development, the metanephric mesenchyme contributes to epithelial 
segments of the nephron via mesenchymal to epithelial transition. Studies have shown 
that disruption of this process leads to a variety of kidney defects. In the present study, we 
demonstrated that the first step of polarization begins earlier than previously thought (i.e the 
renal vesicle). In cells immediately surrounding the ureteric bud, called cap mesenchymal 
cells, we found basal nuclei, N-cadherin, collagen IV and β1 integrin; basolateral F-actin 
bundles; supranuclear golgi, transferrin recycling compartments and MTOC; and finally 
apical claudin 11. Indeed, the subcellular localization of these epithelial proteins showed 
that the cap cells already exhibit apico-basal organization. Then we demonstrated the 
importance of the ureteric matrix in the polarization of these cells and suggested the role 
of a signaling pathway involving β1-integrin and an extracellular matrix complex Fras1/
Frem1/Frem2 in this process. We showed that deletion of β1-integrin specifically in the 
cap mesenchyme led to the disorganization of these cells with apparent loss of Pax-2. A 
cell adhesion/inhibition assay showed that Frem1, an extracellular matrix protein expressed 
in the condensed mesenchyme, triggers β1- integrin mediated signaling pathway. Frem1 
forms a complex with 2 related molecules, Fras1 and Frem2, the loss of any one of these 
proteins leads to the severe kidney defects observed in Fraser syndrome. We showed 
that, similarly to the β1-integrin KO animals, Fraser syndrome mice presented a loss of 
perpendicular polarity in the cap mesenchymal cells which subsequently appeared horizontal 
rather than longitudinal as well as the loss of Pax2+ cells. These findings suggest that cap 
mesenchymal cells represent the first step in polarization. In addition, integrin-mediated 
signaling pathways may be involved in regulating adhesion of the cap mesenchyme to the 
ureteric bud through the extracellular Fras1/Frem1/Frem2 complex as well as inducing the 
onset of mesenchyme to epithelial transition.
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Deletion of Notch Signaling in Ureteric Bud Derivatives Results in Renal 
Developmental Abnormalities  Gregory B. Vanden Heuvel,1,2 Aaron Taylor,1,2 
Cole Millard,1,2 Carol G. Carlton.1,2  1Anatomy and Cell Biology, University of 
Kansas Medical Center, Kansas City, KS; 2Kidney Institute, University of Kansas 
Medical Center, Kansas City, KS.


Cux1 is the murine homologue of the Drosophila gene cut. In Drosophila, multiple 
genetic interactions between Cut and the Notch and Wingless signaling pathways occur 
during development. Cux1 is upregulated by Notch1 activation in rat kidney epithelial 
cells, and interacts with the groucho homologue Grg4 to regulate p27 expression in the 
developing kidney. Moreover, Cux1 co-localizes with several components of the Notch 
signaling pathway during kidney development. To further evaluate the regulation of Cux1 
by Notch signaling, we disrupted canonical Notch signaling in the ureteric bud derivatives. 
Recombination signal binding protein for immunoglobulin kappa J region (RBPJ/k) is a 
transcription factor that interacts with the Notch intracellular domain and is required for 
canonical Notch signaling of all the Notch receptors. Mice carrying a conditional RBPJ/k 
allele were crossed with Hoxb7/cre mice to specifically delete RBPJ/k in the developing 
ureteric bud and collecting duct. Newborn mice, called RBPJ/kCD, exhibited medullary 
and cortical cystic like dilatations. Staining with DBA lectin and cytokeratin confirmed the 
collecting duct origin of the dilatations. Moreover, Cux1 expression was specifically reduced 
in collecting duct cells. Postnatal day 14 (P14), RBPJ/kCD mice exhibited hydronephrosis 
and cortical dilatations. While cells lining the medullary cavity formed from hydronephrosis 
were highly proliferative, cells lining the cortical dilations did not label with markers of 
proliferation. Taken together, our results suggest that Notch signaling is required for normal 
kidney collecting duct development, and that reduced Notch signaling may contribute to 
cyst development.
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Collecting Duct Specific Loss of microRNAs Leads to Hydronephrosis 
and Upregulation of the Homeodomain Protein Cux1  Carol G. Carlton,1,2 
Aaron Taylor,1,2 Tyler Bierwirth,1,2 Gregory B. Vanden Heuvel.1,2  1Anatomy and 
Cell Biology, University of Kansas Medical Center, Kansas City, KS; 2Kidney 
Institute, University of Kansas Medical Center, Kansas City, KS.


The processing enzyme Dicer1 is essential for the production of microRNAs (miRNAs). 
Complete deletion of Dicer1 is embryologically lethal prior to gastrulation indicating 
the importance of this protein in development. To determine the role of miRNAs in 
kidney development, we used a conditional allele of Dicer1 to specifically delete miRNA 
processing in the ureteric bud derivatives. Mice carrying a floxed allele of Dicer1 were 
crossed with Hoxb7cre mice to generate Dicer1CD mice. Dicer1CD mice were evaluated at 
postnatal day 21 (P21) and at six weeks of age. Dicer1CD mice exhibited hydronephrosis 
and cortical cysts. Labeling with DBA lectin and cytokeratin confirmed the collecting 
duct origin of the cysts and the medullary cavity resulting from hydronephrosis. Renal 
function was reduced in Dicer1CD mice as assessed by BUN analysis. While cells lining 
the medullary cavity were highly proliferative, the cells lining the cortical cysts did not 
label with markers for cell proliferation. The cells lining the medullary cavity were also 
TUNEL positive indicating high levels of apoptosis. Moreover, the homeodomain protein 
Cux1 was ectopically expressed specifically in the cells in which Dicer was deleted. Taken 
together, our results suggest that Dicer1 is essential for normal kidney development, and 
that Cux1 is normally regulated by miRNAs.


Disclosure of Financial Relationships: nothing to disclose


F-PO1919


Generation of Mice Deficient in Grainyhead-Like 2 (Grhl2), an Epithelial-
Specific Transcription Factor Specifically Expressed in the Distal Nephron 
and Collecting Duct  Katharina Walentin,1 Max Werth,1 Anne K. Wuebken,1 
Michael Bader,1 Andong Qiu,2 Jonathan Barasch,2 Friedrich C. Luft,1 Kai M. 
Schmidt-Ott.1  1Charité Berlin, Max-Delbrueck-Center for Molecular Medicine, 
Berlin, Germany; 2Columbia University College of Physicians and Surgeons, 
New York, NY.


Transcription factors of the grainyhead family contain a CP2-DNA-binding domain 
and display epithelial-specific expression. They have been implicated in the transactivation 
of genes encoding epithelial proteins. We have previously identified an essential role of 
Grhl2 in the regulation of several junctional proteins, including cadherin 1 and claudins 4 
and 7, in an inner medullary collecting duct cell line. Now, we report the generation of two 
independent mouse strains carrying an inactivated Grhl2 allele as a result of gene trapping. 
In these mice, a splice acceptor sequence followed by a beta-galactosidase-neomycin fusion 
gene (β-Geo) is located either in intron 1 (strain 1) or in intron 4 (strain 2) of the Grhl2 
gene. This causes aberrant splicing of the Grhl2 transcript resulting in expression of the 
first exon(s) of Grhl2 fused to β-Geo and inactivation of the full-length Grhl2 transcript. 
Heterozygous Grhl2 mutants from both strains are viable, fertile and reveal no obvious 
phenotypic abnormalities. In the kidneys of these mice, strong expression of β-Geo is 
observed in developing and adult collecting duct and weaker expression in the distal 
nephron. This pattern precisely parallels the endogenous expression pattern of Grhl2 mRNA 
as detected by in situ hybridization. Homozygous Grhl2 mutants from both mouse strains 
lack expression of endogenous Grhl2. They exhibit an identical early embryonic phenotype 
characterized by forebrain and neural tube defects and embryonic lethality between E9.5 
and E10.5. While the analysis of metanephric development in these mice is precluded 
by embryonic lethality prior to the initiation of kidney development, the Grhl2 mutant 
phenotype is consistent with a role of this transcription factor in epithelial morphogenesis. 
Conditional targeting of the Grhl2 gene in kidney epithelia will be required to elucidate 
the kidney-specific role of this gene in vivo.
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BMP-4 Plays a Role in Shaping Ureteric Bud during Kidney Development  
Atsuko Y. Higashi,1 Aris N. Economides,2 Douglas P. Mortlock,3 Brigid L. M. 
Hogan,4 Atsushi Fukatsu,1 Toru Kita,1 Motoko Yanagita.1  1Graduate School of 
Medicine, Kyoto University, Kyoto, Japan; 2Regeneron Pharmaceuticals, New 
York, NY; 3Vanderbilt University School of Medicine, Nashville, TN; 4Duke 
University Medical Center, Durham, NC.


Ureteric bud undergoes elongation and branching during kidney development with 
uniformly epithelialized structure. Failure of this tubular organization results in renal 
malformations such as dysplasia and cyst formation.


Bone morphogenic protein (BMP)-4, a member of TGFβ superfamily, seemes to play an 
important role in the kidney development, as BMP-4 heterozygous mice demonstrate variety 
of malformations in kidney and urinary system. However, early embryonic lethality in BMP-
4 null mice and coexistance of urinary tract malformations in BMP-4 heterozygous mice 
make it difficult to investigate precise function of BMP-4 during kidney development.


We analyzed the expression of BMP-4 using Bmp4-GFP-LacZ-Bac transgenic mice 
and demonstrated that BMP-4 is expressed in stroma-like cells around ureteric bud in 
additon to s-shaped body.


Using systemic inducible Cre mice and a floxed conditional-null allele of BMP-4, we 
demonstrated dilatation of ureteric bud with irregular epithelium structure in the absence 
of urinary tract malformations.
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Knockdown of BMP-4 in kidney explants also demonstrated similar dilatation of 
ureteric bud with irregular epithelium, supporting the idea that this phenotype was not 
caused by urinary tract abnormalities.


As BMP-4 is expressed in stroma-like cells surrounding ureteric bud, BMP-4 seems 
to be the mediator of crosstalk between ureteric bud epithelium and the surrounding cells 
in proper shaping of ureteric bud.
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Mice Null for Crim1 Display CAKUT-Like Phenotypes as Well as Altered 
BMP/TGFβ Signaling, Indicating an Essential Role in Kidney Development  
David J. Pennisi,1 K. S. Vinay,1 Lorine Wilkinson,1 Pumin Zhang,2 Melissa H. 
Little.1  1Institute for Molecular Bioscience, University of Queensland, Brisbane, 
QLD, Australia; 2Dept. of Molecular Physiology and Biophysics, Baylor College 
of Medicine, Houston, TX.


The purpose of this study was to determine what role the developmentally expressed 
molecule Crim1 plays in kidney development. Crim1 is a trans-membrane protein capable 
of binding a range of growth factors (including VEGF, BMPs, TGFβs and PDGFs) and 
is dynamically expressed during embryogenesis. We have previously shown that a Crim1 
hypomorphic mouse mutant (Crim1KST264) displays hypodysplasia, glomerular cysts, 
and podocyte effacement. We have also shown that Crim1 regulates VEGF diffusion 
from the podocytes and that Crim1 mutation results in abnormal glomerular capillary 
biology. Here we report data from a conditional mutant mouse line to produce embryos 
null for Crim1. We found a range of renal and urinary tract defects at variable penetrance 
and expressivity reminiscent of CAKUT syndrome in humans. These included renal 
hypodysplasia, glomerular cysts, a reduced number of glomeruli, distended ureter 
(megaureter) and distended bladders with a concomitant loss of muscle layers, and duplex 
kidneys. Furthermore, some of the observed Crim1 mutant phenotypes are similar to 
defects found in BMP4+/- mutant mice, such as glomerular cysts and megaureter or duplex 
collecting systems (due to misplaced or ectopic ureteric buds). Thus, we hypothesized 
that the phenotype of Crim1 mutants is due to aberrant BMP signaling resulting in early 
patterning defects. Immunohistochemistry revealed reduced levels of phosphoSMAD1/5/8 
protein in Crim1 mutant embryonic kidneys. Furthermore, qRT-PCR showed an increase 
in Id3 and Runx3, indicative of alterations in BMP (and TGFβ) signaling pathways. We 
conclude that Crim1 is essential for normal renal development, probably through modulation 
of BMP/TGFβ superfamily of growth factors.
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Angiotensin (Ang) II-Induced Activation of c-Ret Signaling Is Critical in 
Ureteric Bud (UB) Branching Morphogenesis  Renfang Song, Melissa Spera, 
Colleen Garrett, Ihor V. Yosypiv.  Department of Pediatrics, Tulane University 
School of Medicine, New Orleans, LA.


c-Ret is a major inducer of UB branching. We tested the hypothesis that Ang II-induced 
activation of c-Ret signaling plays a critical role in UB branching. Embryonic (E) day E12.5 
CD1 mice paired metanephroi were grown on air-fluid interface in DMEM/F12 medium 
alone (control, n=4) or in the presence of Ang II (10-5 M, n=4), PI3 kinase (PI3K) inhibitor 
LY294002 (20 µM, n=4), Ang II AT1 receptor (AT1R) antagonist candesartan (10-6 M) or 
c-Ret tyrosine kinase inhibitor SU5416 (5 µM) for 24 hours. Phosphorylation status of c-Ret 
and AKT was determined by Western blot analysis using phosphospecific anti-Tyr1062Ret 
and anti-Ser473AKT antibodies. Ang II increased the number of UB tips (32±0.1 vs. 25±0.5, 
p<0.01) and c-Ret mRNA levels (1.4±0.12 vs. 1.0±0, p<0.05) in the kidney compared to 
control. This was accompanied by increased Tyr1062Ret phosphorylation when factored per 
total Ret (Ang II: 5.1±1.2 vs. Media: 1.9±0.4 relative units, p<0.01). To test the hypothesis 
that AT1R signaling can directly regulate c-Ret expression, UB cells were treated with media, 
Ang II (10-5 M) or candesartan for 24 hours. Ang II increased c-Ret mRNA levels (1.45±0.06 
vs. 1.0±0, p<0.01) in UB cells compared to control. In contrast, candesartan decreased c-Ret 
mRNA levels (0.66±0.05 vs. 1.0±0, p<0.05) compared to control. In addition, treatment 
of c-Ret-transfected MDCK cells with Ang II (10-5 M) in the presence of GFRalfa (100 
ng/ml) for one hour increased phosphorylation of AKT compared to media (2.1±0.2 vs. 
1.3±0.1 relative units, p<0.05). Ang II-induced UB branching was abrogated by LY294002 
(19±0.7 vs. 28±2.0, p<0.05) or SU5416 (46±1.1 vs. 61±2.4, p<0.01). In summary, Ang II, 
acting via the AT1R, increases expression of c-Ret in whole metanephroi and UB cells in 
vitro. Ang II induces phosporylation of c-Ret and its downstream target- AKT. Functionally, 
antagonism of c-Ret tyrosine kinase or AKT activity inhibits the stimulatory effect of Ang 
II on UB branching. We conclude that cross-talk between Ang II and c-Ret signaling plays 
an important role in the development of the renal collecting system.
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Differential Ligand-Dependent Activation of ErbB1 (EGFR) and ErbB2 
Cell Signaling Pathways in Human and Mouse Collecting Tubule (CT) 
Cells: Implications for ADPKD Pre-Clinical Testing  N. N. Zheleznova, P. 
D. Wilson.  Pediatrics, Medical College of Wisconsin, Milwaukee, WI.


The EGF ligand family of proteins includes EGF, TGFα, HB-EGF and amphiregulin 
(Amp), all of which exert their proliferative effects via phosphorylation of EGF receptor(R) 
dimers which include four members: EGFR(ErbB1), ErbB2, 3 and 4. Most EGF ligands 
are expressed in the developing kidney: HB-EGF in the proximal tubule (PT), EGF in 


thick ascending limb (TAL) and distal convoluted tubule (DCT), and TGFα in the DCT 
and CT. ADPKD cysts are thought to be derived first from CTs during development. EGF 
and EGF-reactive peptide species are secreted into the apical medium of cultured ADPKD 
epithelia, and high, mitogenic concentrations have been measured in cyst fluids from 
ADPKD patients. Targeting of the EGF-EGFR axis offers strong potential for treatment of 
ADPKD. EGFR and ErbB2 are over-expressed and mislocalized to the apical membranes 
of ADPKD cyst lining epithelia. A complete screen of ErbB1, 2, 3 and 4 in human cell 
lines and tissues detected high levels of total and active, phosphorylated(p)-ErbB1 and -2 
in ADPKD epithelial cells in vivo and in vitro but no significant expression of ErbB3 or 4. 
This work aimed to determine whether activation of EGFR and ErbB2 receptors by different 
EGF ligands resulted in differential activation of intracellular signaling pathways. EGF, 
TGFα, HB-EGF and Amp (100ng/ml) were applied for 10 min to serum-starved human 
(HF) and mouse (mIM) CT cells in vitro and lysates examined by Western blot for total 
and p-MAP kinases (Erk1/2; p38; jnk1/2). While HB-EGF induced maximal activation 
of pY1068-EGFR and pY1221/2-ErbB2 in HFCT; TGFα and EGF were more effective 
in mIMCD cells. TGFα exerted the strongest effect (>HB-EGF>Amp> EGF) on erk1/2 
activation, while EGF, TGFα and Amp had similar effects on p38 activation in mIMCD cells. 
Highest levels pErk1>pjun ≥pp38 MAPK are localized to human ADPKD cystic epithelia 
in vivo. Demonstration of differential ligand activation of ErbB1/2-mediated signaling 
pathways in human versus mouse CT cells emphasizes the need for careful screening of 
human cells and use of appropriate mouse models to ensure maximal therapeutic benefit 
in ADPKD patients.
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Frat 2 Is Expressed in the Ureteric Bud and Overexpression Results in 
Abnormal Renal Development in a Pronephros Model System  Andrew L. 
Schwaderer,1 Jing Yang,2 Kirk McHugh,3 David Hains.4  1Pediatrics, Nationwide 
Childrents Hospital/The Ohio State University, Columbus, OH; 2Research 
Institute at Nationwide Children’s Hospital, Columbus, OH.


Purpose: Many of the wingless interrupted (Wnt) family of proteins are expressed in the 
developing kidney and prior publications have demonstrated Wnt signaling to be essential 
for nephrogenesis. Frequently rearranged in advanced T-cell lymphomas 2 (Frat2) activates 
Wnt signaling. The purpose of this study was to identify the location of Frat 2 expression 
in the developing kidney and to evaluate Frat2 overexpression on renal development in a 
pronephros model system.


Methods: To determine the expression pattern of Frat2 in the developing higher 
vertebrate kidney, whole-mount in situ hybridization was performed on E11.0 wild type 
mouse embryos. To determine if Frat 2 overexpression might cause abnormal renal 
development, we overexpressed GSK binding protein (GBP), Xenopus homologue of Frat2, 
in Xenopus embryos. 100 pg of GBP, together with RNA encoding nuclear β-galacosidase 
(n-β-gal, 200 pg), was unilaterally injected into one of the dorsal vegetal blastomeres of 
the 8-cell stage embryos. Altered segmental expression of markers was used as a screen 
for the structural disorganization that characterizes hypodysplasia. Subsequently, embryos 
were analyzed by whole mount in situ hybridization for the expression for 9 pronephric 
markers.


Results: E11.0 mouse embryos demonstrated robust Frat2 expression in the nephric 
ducts and ureteric bud. Xenopus embryos injected with 100 pg of GBP developed an 
abnormal renal phenotype characterized by altered segmental expression of proximal 
pronephric markers. Specifically, expression of emxa (A) and slc3a1 (proximal tubule 
markers) in all three sections of the proximal tubule was markedly decreased in the xFrat2 
overexpression (injected) side compared to the control (uninjected) side.
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Angiotensin (Ang) II Stimulates Ureteric Bud (UB) Branching 
Morphogenesis by Directly Acting on the UB  Renfang Song, Ihor V. Yosypiv.  
Pediatrics, Tulane University School of Medicine, New Orleans, LA.


We recently reported that Ang II activates GDNF/c-Ret/Wnt11 pathway in whole 
metanephroi (Yosypiv et al. Kidney International, 2008). In the present study, we tested 
the hypothesis that Ang II can directly stimulate UB morphogenesis. E11.5 CD1 mice 
metanephroi were incubated with trypsin/DNAse-I for 15 min at 37 °C and intact UBs were 
then mechanically dissected from the loosened mesenchyme. Absense of mesenchymal 
contamination was determined by the lack of GDNF expression in the intact UBs. 
Importantly, isolated E11.5 UBs expressed Ang II AT1 and AT2 receptor mRNA. Intact 
UBs were suspended in 100 µl of Matrigel and grown at 37° C for 5 days on transwell 
filters located on top of DMEM/F12 medium containing GDNF (120 ng/ml) and FGF (100 
ng/ml) (n=6) or GDNF/FGF and Ang II (10-5 M, n=6). Ang II increased the number of UB 
tips on day 5 compared to control (20.0±2.1 vs. 12.1±0.7; p<0.01). Quantitative RT-PCR 
was utilized to determine the nephric cell type in which Ang II function is required to 
modulate GDNF/c-Ret/Wnt11 pathway signaling. Accordingly, we tested whether Ang II 
alters c-Ret, Wnt11 and Spry1 mRNA expression in UB cells, and GDNF expression in 
early mesenchymal (MK3) cells. Cultured UB and MK3 cells maintained expression of 
Ang II AT1 and AT2 receptors. UB or MK3 cells were starved overnight and treated with 
media (control, n=3) or Ang II (10-6 M, n=3) for 24 hours at 37o C. Ang II decreased Spry1 
mRNA expression in UB cells (0.72±0.02 vs. 1.0±0.0; p<0.01). In contrast, c-Ret (1.2±0.04 
vs. 1.0±0.0; p<0.01) and Wnt-11 (2.5±0.4 vs. 1.0±0.0; p<0.01) were induced by Ang II in 
UB cells. GDNF expression in MK3 cells was increased by Ang II (1.47±0.1 vs. 1.0±0.0; 
p<0.01). In summary, isolated intact UBs, UB and MK3 cells maintain expression of Ang 
II AT1 and AT2 receptors. Ang II can directly induce morphogenetic response in the intact 
UB. In addition, Ang II can induce c-Ret and Wnt11 expression in UB epithelia directly 
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or via upregulation of GDNF levels in the mesenchyme. These data provide evidence for 
alternate mechanisms (via mesenchymal cells or UB epithelia) for Ang II-induced UB 
branching and GDNF/c-Ret/Wnt11 pathway gene expression.
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Noninvasive Assessment of Congenital Anomalies of the Kidney and Urinary 
Tract (CAKUT) in Mice  Hang Wang, Qinggang Li, Juan Liu, David J. Salant, 
Weining Lu.  Renal Section, Boston University Medical Center, Boston, MA.


CAKUT is a complex birth defect with a diverse phenotypic spectrum, including 
antenatal hydronephrosis, duplex kidney, megaureter, ureterovesical junction (UVJ) defects, 
and vesicoureteral reflux (VUR). About 1-2% of human fetuses have CAKUT, which is 
the primary cause of end stage renal failure in children. Despite the high incidence of 
CAKUT in the pediatric population, the genetic basis of CAKUT remains unknown. Our 
recent studies showed that disruption of Robo2 is associated with CAKUT in both human 
and mouse, and our Robo2 mutant mice developed ectopic ureteric buds, abnormal UVJ 
and antenatal hydronephrosis. It is not clear, however, if this antenatal hydronephrosis 
phenotype can resolve spontaneously after birth, and if it is caused by high urine stream 
pressure from VUR or obstruction. To determine if an abnormal UVJ in Robo2 mutant mice 
can lead to ureteral reflux or obstruction, and to study the natural history of the CAKUT 
phenotype longitudinally, we used a high-resolution ultrasound imaging system to monitor 
the progression of hydronephrosis and the megaureter phenotype noninvasively in Robo2 
mutant mice from embryo to adult. Mouse fetal kidneys can be detected by transabdominal 
ultrasonography as early as E15.5. Bilateral and unilateral antenatal hydronephrosis and 
duplex kidney in Robo2 mutant embryos can be readily evaluated at E17.5-18.5 before 
birth with 84.6% sensitivity and 87.5% specificity. The degree of hydronephrosis progresses 
continuously with no spontaneous resolution after birth in Robo2 mutant mice. However, 
hydronephrosis in mice with duplex kidney can regress without intervention. By infusion of 
microbubble contrast agents noninvasively via urethral catheter, most Robo2 mutant mice 
with persistent hydronephrosis displayed ureteral reflux and dilated UVJ. With ultrasound-
guided percutaneous aspiration, we further discovered that unilateral hydronephrosis is 
exacerbated by the retrograde flow of urine from the contralateral functional kidney. Our 
results thus establish the basis for noninvasive in vivo investigations of complex renal and 
urological genetic disorders like CAKUT and VUR in mice.
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Decrease in SnoN Protein Level Is Associated with Reduced Ureteric Tip 
Branching during Kidney Embryonic Development  Victoriya A. Rufanova, 
Kate Niemer, Ashraf El-Meanawy.  Medicine, Medical College of Wisconsin, 
Milwaukee, WI.


Transforming Growth Factor-beta (TGF-beta) and TGF-beta-regulated proteins 
are critical for renal homeostasis and development. SnoN is recognized as a cell-type 
specific inhibitor of the basal promoter activity of TGF-beta responsive genes. The role of 
endogenous SnoN during embryonic kidney development has not been fully characterized. 
We hypothesize that SnoN can be involved into ureteric tip branching during kidney 
embryogenesis. We used ROP-Os/+ mice as a model of renal dysfunction associated with 
up to 70% reduction of number of nephrons. We have revealed that in ROP-Os/+ compared 
to wild type littermates there are: 1) decreased by 40% level of SnoN protein in embryonic 
kidney as detected by Western blotting technique; 2) reduced by 50% number of SnoN 
positive cells in ureteric bud-derived structures as shown by immunohistochemistry; 3) 
reduced SnoN mRNA level by 90, 53, and 39% at E14.5, E16.5, and E18.5, respectively; 
and 4) decreased by 36% number of ureteric bud-derived tips as detected by confocal laser 
scanning of whole embryonic kidney immunofluorescence after staining with anti-calbindin 
antibody or DBA lectin. To mimic the Os mutation in cell culture, stable transformation of 
HEK293 cells with construct containing the ROP-Os/+ mutant Anapc10 cDNA decreased 
by 60% the level of SnoN protein compared to control HEK293 cells stably transformed 
with vector only constructs, suggesting not only synthesis, but also degradation of SnoN 
to be involved into protein level regulation. Thus, the level of SnoN protein correlates 
with reduced ureteric tip branching during kidney embryogenesis. Reduced SnoN protein 
level can lead to lower nephron number in the kidney by upregulating TGFβ1, Activin-A 
and P53 signaling pathways. The reduced nephron number (renal hypoplasia) is a leading 
cause of kidney failure in children and in mild forms leads to increased susceptibility to 
Hypertension and chronic kidney disease in adult life.
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Sall1-Dependent Signals Affect Wnt Signaling at the Ureter Tip To Initiate 
Kidney Development  Susan M. Kiefer,1 Lynn Robbins,1 Congxing Lynn,2 
Liang Ma,2 Michael Rauchman.1  1Department of Medicine, Nephrology 
Division, St. Louis VA Medical Center/ Saint Louis University, St. Louis, MO; 
2Department of Medicine, Division of Dermatology, Washington University St. 
Louis, St. Louis, MO.


Development of the metanephric kidney depends on precise control of branching of the 
ureteric bud. Branching events represent terminal bifurcations that are thought to depend 
on unique patters of gene expression in the tip compared to the stalk and are influenced 
by mesenchymal signals. However, how the metanephric mesenchyme may control gene 
expression at the ureteric bud tip is not well understood. In Sall1 mutants, the ureteric bud 


grows out and invades the metanephric mesenchyme but it fails to initiate branching despite 
tip-specific expression of Ret and Wnt11. In contrast, the stalk-specific marker Wnt9b fails 
to be downregulated in mutant ureteric bud tips indicating that tip-stalk specification is 
disrupted. Consistently, ectopic expression of a stabilized β-catenin in the ureter leads to 
an arrest in ureteric bud branching remarkably similar to that seen in Sall1 mutants. These 
studies indicate that Sall1-dependent signals from the metanephric mesenchyme are required 
to pattern the ureteric bud tip by modulating Wnt activity to initiate branching.
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Pax2 Is an NF-KappaB Target in Polycystic Kidney Disease  Shan Qin,1 Mary 
Taglienti,1 Surya Nauli,2 Jing Zhou,2 Jordan Kreidberg.1  1Nephrology Division, 
Children’s Hospital Boston; Harvard Medical School, Boston, MA; 2Renal Unit, 
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA.


Autosomal Dominant Polycystic Kidney Disease (ADPKD) is caused by mutations in 
the PKD1 and PKD2 genes. Pax2, that encodes a transcription factor required for kidney 
development, may also be involved in cyst disease, as previous studies have shown that 
heterozygosity for Pax2 results in decreased cyst formation by Pkd1 mutant mice. We 
found that Pax2 expression is greatly increased in cyst lining cells of Pkd1 -/- kidneys. Pax2 
expression is also increased in immortalized Pkd1-/- collecting duct cells. In determining 
a cause for Pax2 over-expression, we found elevated NF-kappaB activity in the Pkd1 -/- 
cell line, as measured by luciferase assay on cells transfected with a NF-kappaB reporter 
plasmid. Treatment of the Pkd1 -/- cells with an inhibitor of NF-KappaB (IKKg NEMO 
Binding Domain Inhibitory Peptide, IMGENEX, San Diego, CA) led to decreased Pax2 
expression. Increased expression of Pax2 in PKD could also be studied in organ culture of 
embryonic kidneys with media supplemented with 100 mM cAMP to maintain the cyst. 
Administration of an inhibitor of NF-KappaB to the organ cultures led to decreased Pax2 
expression in the cultured kidneys. These studies identify the NF-kappaB pathway as a 
potential therapeutic target for the treatment of PKD.
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Roles of the Calcium-Dependent WNT Signalling Pathway in Kidney 
Development and the Pathogenesis of ADPKD  Michelle Miller, Diana 
iglesias, Paul Goodyer.  McGill University.


During normal kidney development, the appearance of a mechanosensory cilium on 
the luminal surface of epithelial cells comprising the collecting duct system is associated 
with a switch from canonical to non-canonical WNT signalling activity. The latter 
pathways are activated when a non-canonical WNT binds its cognate Frizzled receptor in 
the context of the Ror2 co-receptor leading to signalling through the planar cell polarity or 
calcium-dependent NFAT pathways. In this study, we investigate the properties of NFAT 
signalling during normal kidney development and in a mouse model carrying mutations 
in the pkd2 gene.


We analyzed transcriptional activity of an NFAT-responsive luciferase reporter gene 
in transgenic mice. Embryonic and post-natal kidneys were found to have high levels of 
luciferase activity during normal renal development but high levels of luciferase activity 
were not seen in the mature kidneys. In vitro, this NFAT reporter was activated roughly 2-fold 
by WNT5A in HEK293 and MK3 cells, derived from the early nephrogenic mesenchyme. 
WNT5A-stimulated NFAT activity in HEK293 and MK3 cells was suppressed upon 
treatment with the calcineurin inhibitor, Cyclosporine A.


ADPKD affects 1 in 800 individuals and is characterized by the progressive formation 
of bilateral renal cysts. To determine if aberrant NFAT activity is involved in ADPKD 
pathogenesis, we will generate pkd2-/WS25 mice bearing the NFAT reporter. These compound 
heterozygotes carry one null and one hypomorphic allele of the pkd2 gene, which permits 
viability despite the development of renal cysts within the first 14 weeks of life.
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Discs-Large Homolog 1 (Dlg1) in the Smooth Muscle Layer of the Ureter Is 
Essential for Normal Ureter Function  Sung Tae Kim,1 Wojciech Swat,2 Jeffrey 
H. Miner.1  1Renal Division, Washington University, St. Louis, MO; 2Dept. of 
Pathology & Immunology, Washington University, St. Louis, MO.


Discs-large homolog 1 (DLG1) is the mouse ortholog of the Drosophila discs-large 
tumor suppressor protein, a founding member of the PDZ and MAGUK protein families. 
Previously, we reported that Dlg1-/- mice develop severe urinary tract abnormalities and 
congenital hydronephrosis due to ureteric smooth muscle alignment defects and stromal 
cell irregularities. Because DLG can act non-cell autonomously in Drosophila, we sought 
to define the cellular requirements for Dlg1 during mouse urogenital development by 
using a floxed Dlg1 allele and three different Cre transgenes to generate tissue-restricted 
Dlg1 mutants. Mutation in urothelium and collecting ducts by HoxB7-Cre resulted in no 
apparent abnormalities, and the mice were viable. Mutation in urothelium, collecting ducts 
and nephrons by Pax2-Cre, which is also expressed in brain, skeletal muscle, and elsewhere, 
resulted in lethality of unknown cause within 5 days after birth. Although these mice showed 
an attenuated stromal cell layer in the ureter, the kidneys appeared normal. Mutation in 
nephrons and ureteric smooth muscle by the Pax3-Cre transgene (P3Pro-Cre) resulted in 
viable mice, some of which died suddenly at 4 to 6 months of age. These mutants had small 
kidneys with hydronephrosis and a thinned renal parenchyma. In addition, their ureters were 
dilated and showed smooth muscle orientation defects and a very thin stromal cell layer. 
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Increased urinary protein was not usually detected in the conditional knockouts, indicating 
that DLG1 does not play a requisite role in glomerular filtration or uptake of filtered protein, 
despite its expression in podocytes and tubular epithelial cells. Taken together, these results 
suggest that Dlg1 has a cell autonomous role in ureteric smooth muscle for ensuring proper 
smooth muscle cell orientation and ureter function.
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Characterizing the Role of MYOCD in Smooth Muscle Differentiation 
Important for Proper Bladder & Renal Function  Kristin R. DeSouza,1,2 Kirk 
M. McHugh.1,2  1Center for Cell & Developmental Biology, Research Institute 
at Nationwide Children’s Hospital, Columbus, OH; 2College of Medicine, Ohio 
State University, Columbus, OH.


Our lab has identified a unique insertional mutant mouse model that develops in 
utero megabladder, leading to variable hydroureteronephrosis and chronic renal failure, 
secondary to obstructive uropathy. The megabladder phenotype is due to a defect in bladder 
smooth muscle development. This mouse model provides an excellent resource to examine 
molecular and genetic mechanisms associated with normal and abnormal bladder and kidney 
organogenesis. Work in our lab suggests the loss of smooth muscle in the megabladder (mgb-
/-) mutant is related to a drastic decrease in myocardin (myocd) expression in the bladder. 
We have shown that the bladder specific isoform of myocd-44 is drastically reduced in 
mgb-/- mice. Based on this observation, we hypothesize bladder smooth muscle development 
requires an extremely high level of myocd expression for proper development and function. 
Failure of proper bladder smooth muscle formation can result in hydroureteronephrosis 
and chronic renal failure. We are using cell cultures established from normal and (mgb 
-/-) murine bladders to study the role of myocd in smooth muscle differentiation. We are 
analyzing the expression patterns of smooth muscle markers in normal and mgb-/- cultures. 
Additionally, we are investigating if altering MYOCD expression levels through shRNAi 
knock down of myocd in normal cells, and over-expression of myocd in mgb-/- cells 
respectively phenocopies mgb-/- and wild type cells. These studies will enable us to 
further define the role of MYOCD in bladder smooth muscle development that is leading 
to chronic renal failure. The experiments presented here will help define the role of a key 
molecule for proper bladder smooth muscle development and function. The mgb-/- mouse 
represents an excellent mammalian model that closely resembles what is seen in humans 
with bladder dysmorphogenesis and hydroureteronephrosis that we can utilize to enhance 
our understanding of normal bladder and kidney development and pathogenesis.
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Glyoxalase1 Attenuates the Impact of Renal Aging  Yoichiro Ikeda,1 Reiko 
Inagi,1 Toshio Miyata,2 Toshiro Fujita,1 Masaomi Nangaku.1  1University of 
Tokyo, School of Medicine, Japan; 2Tohoku University, Graduate School of 
Medicine, Japan.


Advanced glycation end-products (AGEs) are well known to play a pivotal role in 
aging. We hypothesized that primary reduction of AGEs can induce the longevity or less 
phenotype of aging, and investigated a role of glyoxalase I (GLO1), which decomposes and 
detoxifies precursor of AGE, dicarbonyl compounds, in the aging process of the kidney. 
We established the assay system of cellular senescence of human renal proximal tubular 
epithelial cells (RPTECs) with etoposide, the inducer of cellular senescence, by measuring 
the transcript expression level of p53, p21, p16, protein expression level of p53, and positive 
rate of senescence-associated β-galactosidase (SABG) staining of kidney. We investigated 
the effect of overexpression of human GLO1, and performed knockdown studies. Next, we 
examined the specimen of human renal biopsy to explore age-dependent renal morphological 
changes. Furthermore, we compared the kidney of wild type and GLO1-transgenic (Tg) rats 
of both young (10-week-old) and old (14-month-old) age by measuring the renal function, 
age-dependent morphological changes identified in human renal biopsy, expression levels 
of senescent markers and renal AGE accumulation (carboxyethyl lysine). Overexpression 
of GLO1 in RPTECs treated with etoposide brought amelioration of the cellular phenotype 
of senescence. Knockdown of GLO1 brought the condition vice versa. By examining the 
specimen of human renal biopsy of patients with preserved kidney functions (CKD stage1-2 
with urinary protein <1g/day), we found an age-dependent increase in the thickness of 
renal interstitium. We demonstrated the aged GLO1-Tg rats presented less impaired renal 
functions, less phenotype of renal senescence, and less AGE accumulation than the wild 
type rats, whereas no differences were found between the young groups of wild type and 
GLO1-Tg rats. During the experimental period, blood pressure levels and food intake did 
not differ between the wild type and GLO1-Tg rats.


In conclusion, we clarified the pivotal role of GLO1 to renal senescence in vitro 
and in vivo, and demonstrated amelioration of the phenotype of renal senescence by 
upregulation of GLO1.
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Induction of Diabetes in Aged C57B6 Mice Results in Severe Nephropathy: 
Contribution of Oxidative Stress, ER Stress, and Inflammation  Jin Wu, 
Ruihua Zhang, Massimo Torreggiani, Gary E. Striker, Helen Vlassara, Feng 
Zheng.  Geriatrics, Mount Sinai School of Medicine, New York, NY.


Kidney aging is a slow progressive process that is accelerated by intervening diseases, 
such as diabetes due partly to the addition of excessive stress and inflammation from the 
disease to underlying aging process. This postulate was tested here by introducing diabetes 
to both old (n=11) and young (n=7) mice. Mice with stable hyperglycemia were followed 
for 4 months. While the young diabetic mice had a small increase in albuminuria and 
relative mild glomerular lesions, aging diabetic mice developed severe albuminuria and 
renal lesions including hyalinosis in both afferent and efferent arteriolar walls, increased 
thickness of basement membranes, apoptotic cell death, and tubulointerstitial lesions and 
had elevated serum creatinine levels. Markers of oxidative stress, present at similar extent 
in young diabetic and aging control kidneys, were exaggerated in aging diabetic kidneys. 
Moreover, endoplasmic reticulum (ER) stress was present in aging diabetic kidneys, as 
characterized by elevated mRNA levels of GRP78 and increased immunostaining of 
phosphorylated PERK and eIF2α, the latter resulted in the upregulation of CHOP mRNA. 
Elevated CHOP may play a role in increasing disease severity because CHOP deficient 
proximal tubular cells were resistant to ER stress induced cell death and CHOP deficient 
mice were protected from diabetic nephropathy. Chronic inflammatory lesions featured 
by extensive macrophage infiltration and upregualtion of proinflammatory chemokines, 
adhesion molecules, and cytokines such as TNF-α were present in aging diabetic kidneys. 
Since inflammation may be another key component for the development of severe kidney 
disease, we treated aging diabetic mice with pentosan polysulfate (PPS) (n=10), an anti-
inflammatory drug with an excellent long-term clinical safety. PPS treatment prevented 
renal function decline and reduced albuminuria, the severity of the histologic lesions, and 
the inflammatory responses in vivo and in vitro. Thus, kidney aging may be accelerated by 
diabetes. PPS treatment decreases inflammation and reduces disease progression.
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High Calorie Diet Exacerbates Renal Injury Which Can Be Relieved by 
Calorie Restriction in the Ageing Rats  Xueyuan Bai, Yang Wang, Xiangmei 
Chen, Shuozu Shi.  Chinese PLA Institute of Nephrology, Chinese PLA General 
Hospital, Beijing, China.


Metabolic syndrome is a risk factor for cardiovascular diseases and diabetes related to 
excess energy intake. It is not clear whether high calorie diet can result in renal injury. In 
this study, the effect of calorie intake on rat renal structure and function and the underlying 
mechanisms was investigated.


14-month-old male Wistar rats were grouped randomly into three groups, the control 
group fed with routine diet, high calorie (HC) group with high calorie diet, and calorie 
restriction (CR) group with 70% of routine diet. At the age of 24 months, samples of blood, 
urine, and kidney from all rats were collected for analyses of kidney function, biochemical 
parameters, histopathological changes, apoptosis, H2O2 production, protein oxidative 
damage product (carbonyl), and lipid injury product (malondialdehyde, MDA).


Compared with control rats, HC group rats showed significant increases in body 
weight, plasma triglycerides, insulin level, and 24-hour urine protein (P<0.05), but no 
marked increase in cholesterol, while CR group rats displayed notable decrease in the 
above-mentioned parameters including cholesterol (P<0.05). Although the levels of plasma 
glucose, creatinine, and urea nitrogen increased in HC group rats, and decreased in,CR 
group rats, there were no statistical differences among the three groups. PAS staining 
revealed that HC group rats showed evident glomerular mesangial cell proliferation, 
increased glomeruli number with focal segmental sclerosis, medium-degree foam-like 
changes of podocytes, prominent thickened renal tubular basement membrane, renal 
tubular multifocal atrophy, massive protein cast, profuse infiltration of inflammatory cells, 
obvious interstitial fibrosis and higher apoptosis rate, while the glomerular and interstitial 
pathological alterations and apoptosis were remarkably attenuated in CR group rats. The 
H2O2 production, MDA and carbonyl increased significantly in HC group rats (P<0.05), 
but declined in CR group rats (P<0.05).


These results suggested that high calorie diet can aggravate oxidative stress and renal 
injury, and that calorie restriction may mitigate renal damage of the ageing rats.
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TGF-β1 Protects Against Mesangial Cell Apoptosis Via Induction of 
Autophagy  Yan Ding, Jinkuk Kim, Sung I. L. Kim, Hee-Jun Na, Mary E. 
Choi.  Renal Division, Department of Medicine, Brigham and Women’s Hospital, 
Harvard Medical School, Boston, MA.


Autophagy is a cellular process of degradation and recycling of cellular proteins and 
removal of damaged organelles. This highly conserved process is implicated in playing 
an essential role in tissue homeostasis. Autophagy represents programmed mechanism 
of non-apoptotic cell death. However recent studies indicate that it can be an important 
protective mechanism to promote cell survival. Transforming growth factor-β1 (TGF-β1) 
is a key mediator of glomerular injury and regulates both cell growth and cell death. We 
show that serum withdrawal rapidly induces autophagy within 60 min in primary mouse 
mesangial cells (MMC) as determined by increases in microtubule-associated protein light 
chain 3 (LC3) levels and punctate distribution of the autophagic vesicle-associated-form 
LC3-II. We observed that after 1h there was a time-dependent decrease in LC3 levels, which 
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was accompanied by induction of apoptosis evidenced by increases in cleaved caspase-3 
expression. However, treatment with TGF-β1 resulted in induction of the autophagy 
protein LC3 while suppressing the serum deprivation-induced caspase-3 activation and 
apoptosis. TGF-β1 failed to rescue the MMC from serum deprivation-induced apoptosis 
upon knockdown of LC3 by specific siRNA. Moreover, in MMC from LC3 deficient 
(LC3-/-) mice, serum deprivation induced caspase-3 activation and treatment with TGF-β1 
failed to rescue these cells from serum deprivation-induced apoptosis, in contrast to MMC 
isolated from wild-type (LC3+/+) littermate mice. Taken together, our data indicate that 
inhibition of autophagy by silencing autophagy genes by siRNA or by LC3 gene deletion 
leads to apoptotic cell death, and that TGF-β1 rescues MMC from serum deprivation-
induced apoptosis via induction of autophagy. The autophagic process may constitute an 
adaptive mechanism to glomerular injury by inhibiting apoptosis and promote mesangial 
cell survival.


Disclosure of Financial Relationships: nothing to disclose


F-PO1937


Requirement of TRAF6 in the Interaction of TAK1 with TGF-β Receptor 
and TAK1 Activation by TGF-β1  Sung I. L. Kim, Joon Hyeok Kwak, Hee-
Jun Na, Yan Ding, Mary E. Choi.  Renal Division, Brigham and Women’s 
Hospital, Boston, MA.


TGF-β1 is a multifunctional cytokine that signals through the interaction of type I 
(TβRI) and type II (TβRII) receptors to activate distinct intracellular pathways. However, 
unlike Smad activation, kinase activity of TβRI is not required for TGF-β1-induced 
TAK1 activation. Here, we propose a mechanism whereby TAK1 is activated by TGF-β1 
in MMC. Endogenous TAK1 is stably associated with TβRI under unstimulated condition 
and TGF-β1 stimulation causes rapid dissociation of TAK1 from the receptors and 
subsequently TAK1 is phosphorylated by TAB1-mediated autophosphorylation. These 
data indicate that pre-association of TAK1 with TβRI is crucial for the rapid activation 
of TAK1 by TGF-β1. For the activation of TAK1 by IL-1β, TAK1 is recruited to and 
polyubiquitinated by TNF receptor-associated factor (TRAF) 6, mediated by TAB2. Recent 
evidence has demonstrated that TRAF6 interacts with TbRI. In primary mouse mesangial 
cells (MMC), deletion mutant analysis demonstrates that the removal of TRAF6 binding 
motif in the juxtamembrane region of TβRI dramatically reduces the TAK1 interaction 
with TβRI. In addition, knockdown of TRAF6 with specific siRNA abrogates endogenous 
interaction of TAK1 with TβRI as well as TGF-β1-induced TAK1 phosphorylation. It has 
been also reported that TRAF6 induces polyubiquitinated at Lys34. Our data show that 
TAK1-K34R mutant can not be phosphorylated although it can interact normally with 
TβRI, indicating that polyubiquitination of TAK1 at Lys34 is required for TGF-β1-induced 
TAK1 phosphorylation. Moreover, endogenous TAB2 is stably associated with TAK1 as 
well as TβRI in MMC and deletion of C-terminal region of TAK1 resulting in loss of 
TAB2 binding site abrogates its interaction with TβRI and its phosphorylation. Therefore, 
these data indicate that TAB2 is also indispensable for recruiting TAK1 to TβRI and TAK1 
phosphorylation. Taken together; our data suggest that pre-association of TAK1 with TβRI 
is mediated by TRAF6 and TAB2 and TRAF6 induces polyubiquitination of TAK1 at Lys34 
upon TGF-β1 stimulation. Eventually, TAK1 is released from TβRI and phosphorylated 
by TAB1-mediated autophosphorylation.
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Proteinuria and Tubulointerstitial Hypoxia Induced by Glomerulonephritis 
Are Independent of Smad3 Signaling  Peter Margetts, Jing Zhang, Ayesha 
Ghayur.  Medicine, McMaster University, Hamilton, ON, Canada.


Introduction: Progressive chronic glomerular renal disease is associated with 
proteinuria, glomerulosclerosis and tubulointerstitial fibrosis (TIF). The etiology of TIF 
has been related to proteinuria, inflammation, or interstitial hypoxia. Increased expression 
of transforming growth factor (TGF) β has been associated with progression of chronic 
kidney disease. The role of TGFβ in proteinuria and interstitial hypoxia is not clear.


Methods: We assessed proteinuria, hypoxia, and fibrosis in animals lacking the key 
TGFβ signaling molecule Smad3. Glomerulonephritis was induced in Smad3-/- and Smad3+/+ 
mice using the standard anti-glomerular basement (GBM) antibody model. Proteinuria 
was measured by a timed protein:creatinine ratio. Animals were administered the hypoxia 
indicator pimonidazole 1 hour before sacrifice. Fibrosis was assessed semi-quantitatively 
using Masson trichrome stained sections. We studied animals 7, 28 and 56 days after 
induction of glomerulonephritis.


Results: Both Smad3-/- and Smad+/+ mice demonstrated characteristic glomerulonephritis 
after treatment with anti-GBM antibody. Both groups showed increased protein excretion 
and, based on pimonidazole retention, both groups demonstrated increased tubulointerstitial 
hypoxia. Smad3+/+ animals demonstrated glomerulosclerosis with progressive TIF, whereas 
Smad3-/- animals were protected from progressive TIF.


Conclusions: Smad3-/- mice are prone to proteinuria after induction of glomerulonephritis 
suggesting that injury to the filtration barrier involves non-Smad pathways. Hypoxia has 
been demonstrated to be a factor in TIF and the extent of hypoxia was similar in the Smad3-


/- and Smad3+/+ animals. Smad3-/- animals appear to be protected from TIF suggesting that 
the renal response to injury is dependent on Smad3 signaling and TGFβ activity.
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ApoE-/- and Id3-/- Double Knockout Mice: A Murine Model for 
Atherosclerosis and Glomerulonephritis  Harini Bagavant, Yogesh Scindia, 
Amanda Doran, Seshagiri Nandula, Alexis Cutchins, Stephanie Oldham, Coleen 
McNamara, Umesh Deshmukh.  Department of Medicine, University of Virginia, 
Charlottesville, VA.


Clinical studies have shown a higher risk of atherosclerosis in patients of Systemic 
Lupus Erythematosus. Dyslipidemia, increased oxidized lipids, and a concomitant 
autoimmune, inflammatory environment are potential mechanism(s) for development 
of renal and cardiovascular disease in same patient. Apolipoprotein E (ApoE) is a serum 
lipoprotein critical to lipid metabolism. ApoE deficient (ApoE-/-) mice develop severe 
atherosclerosis when maintained on a high fat diet.


To test the hypothesis that interaction between dysregulated lipid metabolism and 
dysfunctional immune system is critical for concomitant development of renal and 
cardiovascular disease, ApoE-/- mice were crossed with mice deficient in Inhibitor of 
DNA binding 3 (Id3 -/-). Id3 is a transcriptional regulatory protein of the helix-loop-
helix family and is important in multiple signal transduction pathways. Id3-/- mice have 
abnormal immune cell function and develop salivary gland autoimmune disease. Herein, 
we have characterized the renal disease in mice deficient in ApoE and Id3 double knockout 
(DKO).


DKO mice maintained on a high fat diet showed an enhanced atherosclerosis 
compared to the parental strains. Surprisingly, DKO mice maintained on regular mouse 
chow developed glomerular IgG immune complexes and C3 complement deposits by 
24 wks of age. Glomeruli showed increased fibronectin deposition and histopathology 
of proliferative glomerulonephritis. Characterization of inflammatory cell infiltrates in 
DKO mice showed increased intra-glomerular infiltration of CD68+ macrophages. The 
glomerular changes in DKO mice were significantly greater than parental ApoE-/-, Id3-/-, 
or wild type C57BL/6 controls.


Our studies suggest that ApoE and Id3 play a protective role in renal function. The 
DKO mice will provide a useful model for investigation into the factors influencing 
the interactions between renal and cardiovascular disease. In addition, this model will 
be a valuable tool to assess effectiveness of novel therapeutics targeting both renal and 
cardiovascular diseases.
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Microvascular Injuries and Alterations of Angiogenic Growth Factors in 
Chronic Cyclosporine Nephrotoxicity  Akira Shimizu, Yukinari Masuda, 
Xuanyi Du, Arimi Ishikawa, Naomi Tamura, Takashi Arai, Emiko Fujita, Sabine 
Kyoko Saito, Kaoru Aki, Akiko Mii, Yuh Fukuda.  Department of Pathology, 
Nippon Medical School, Tokyo, Japan.


Background: Chronic cyclosporine (CsA)-associated nephrotoxicity is associated 
with the progression of renal fibrosis and hyaline arteriolopathy. The aim of this study 
was to investigate the mechanism of the progression of chronic CsA nephrotoxicity, 
focusing on the microvascular injury and angiogenic growth factors in the development 
of interstitial fibrosis.


Method: Sprague-Dawley rats were administered CsA: low dose (LD)-CsA group 
(15 mg/kg/day) or high dose (HD)-CsA group (30 mg/kg/day), or vehicle (control) for 
28 days. Renal function, and alterations of histopathology and angiogenic growth factors 
were examined by day 28.


Resuts: Urinary protein excretion as well as urinary NAG and β2MG levels increased 
at day 28 in CsA groups as dose-dependent manner, although BUN and serum Cr levels did 
not increase. In histologically, CD68+ macrophages and CD3+ lymphocytes infiltrated the 
interstitium, and interstitial fibrosis developed with interstitial microvascular injuries that 
were characterized by the separation of capillaries from tubular basement membrane (BM), 
narrowing and loss of capillary lumens, and exfoliation of endothelial cells from capillary 
BM. JGA hyperplasia and arterial hyalinosis with arterial endothelial proliferation also 
occurred in HD-CsA group. In angiogenic growth factors, although VEGF levels of renal 
cortex increased in LD-CsA group, it slightly decreased in HD-CsA group. In addition, 
antiopoietin-1 expression slightly decreased, and antiopoietin-2 expression significantly 
increased in renal cortex in HD-CsA group.


Conclusions: Our results suggested that the progression of interstitial fibrosis of chronic 
CsA nephrotoxicity may be associated with microvascular injury, impaired angiogenic 
capillary repair with low levels of VEGF, and destabilization and regression of interstitial 
capillaries with down-regulation of VEGF and angiopoietin-1 as well as up-regulation of 
angiopoietin-2.
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Selective Stimulation of VEGFR2 Causes Mesangial Proliferative 
Glomerulopathy and Tubular Epithelial-Mesenchymal-Transition in 
Uninephrectomized eNOS Knockout Mice  Tomoki Kosugi,1,2 Kelly Hudkins,3 
Waichi Sato,2 Takahiro Nakayama,1,2 Richard J. Johnson,1,2 Charles E. Alpers,3 
Takahiko Nakagawa.1,2  1Renal Disease and Hypertension, University of 
Colorado, Denver, Aurora, CO; 2Nephrology, University of Florida, Gainesville, 
FL; 3Pathology, University of Washington, Seattle, WA.


While VEGF has proangiogenic properties that are beneficial in the setting of kidney 
disease, we found that in the setting of endothelial dysfunction, VEGF can have deleterious 
effects. In this study we examined if selective stimulation of VEGF receptor2 (KDR) can 
result in beneficial or deleterious effects under the setting of endothelial dysfunction. Mice 
lacking endothelial NO (eNOSKO) mice or wild type mice were injected with an adeno-
associated virus-1 (AAV) encoding human VEGF mutant, which selectively binds to KDR 
(KDR-sel). Mice underwent uninephrectomy (UNx) at 3 months and were sacrificed at 
4 months. KDR-sel AAV raised body weight and lowered blood pressure in both UNx-
WT and UNx-eNOSKO. KDR stimulation worsened renal function (BUN and urinary 
albuminuria) in both groups. KDR stimulation also induced endothelial and mesangial 
cell proliferation in UNx-eNOSKO, as evidenced by higher number of BrdU (+) cells, 
while mesangial expansion was induced in both groups. Interestingly, mesangial cells 
expressed VEGFR2 as well as PDGF-B, -D, and -βR in UNx-eNOSKO, suggesting that 
VEGF mutant directly stimulated mesangial proliferation in the presence of endothelial 
dysfunction. Tubulointerstitial injury, as evidenced by increases in peritubular capillary 
endothelial cells, interstitial collagen III deposition and macrophage infiltration, was 
also exacerbated by KDR stimulation in UNx-eNOSKO. In particular, tubular cells of 
UNx-eNOSKO expressed smooth muscle actin, indicating the induction of the tubular 
epithelial-mesenchymal transition (EMT). An increase in tubular expression of TGF-β/
PDGF-B with NO deficiency could account for the EMT in UNx-eNOSKO. In conclusion, 
these data support the hypothesis that “uncoupling of the VEGF-endothelial nitric oxide 
axis” causes renal injury in the presence of endothelial dysfunction.
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Endothelial von Willebrand Factor Release Due to eNOS Deficiency Causes 
Thrombotic Microangiopathy in Mouse Kidney  Takahiro Nakayama,1,2 
Tomoki Kosugi,1,2 Waichi Sato,2 Byron P. Croker,3 Richard J. Johnson,1,2 
Takahiko Nakagawa.1,2  1Division of Renal Disease and Hypertension, University 
of Colorado Denver, Aurora, CO; 2Division of Nephrology, University of 
Florida, Gainesville, FL; 3Department of Pathology, University of Florida, 
Gainesville, FL.


A lack of endothelial NO is known to increase blood pressure and accelerate renal 
disease. However, NO also has antithrombotic properties, and the role of endothelial 
dysfunction on thrombotic effects in the kidney has not been well studied. We therefore 
evaluated C57BL/6J (C57) and eNOS knockout mice (KO) at the age of 2mo (n=4) and 
13mo (n=7) for evidence of thrombosis. Blood pressure was significantly elevated in KO 
at 2mo and 13 mo compared to C57 at the same age. Serum creatinine was significantly 
higher in KO at 13mo (C57 0.12±0.03 vs. eNOSKO 0.17±0.02mg/dl, p<0.01). Although 
histological abnormality was very mild in eNOSKO at 2mo, aging KO remarkably developed 
mesangiolysis (0.2±0.6 vs. 4.8±2.1 %, p<0.001), glomerulosclerosis (0.2±0.6 vs. 6.0±3.6%, 
p<0.01), fibrin deposition in glomerular capillary (0.8±0.8 vs. 11.8±4.7%, p<0.001), and 
tubular damage (0.9±0.5 vs. 7.1±2.9%, p<0.01) compared with aging C57. Von Willebrand 
factor (vWF) is present in endothelial Weibel-Palade bodies which are known to be regulated 
by NO. Consistent with this finding, eNOS deficiency increased both mesangial and 
intracapillary vWF deposition while vascular vWF at interlobular arteries was significantly 
lower in KO at 13mo (6.3±0.9 vs. 4.0±1.6% positive area, p<0.01), suggesting vWF was 
released from vascular endothelial cells due to a lack of NO and accumulated in mesangium 
and intracapillary. Serum P-selectin, which is also present in WPBs, was also higher in 
KO than C57 consistent with exocytosis of the WPB. In conclusion, we demonstrated that 
endothelial dysfunction due to a lack of eNOS accelerates renal injury in the aging mouse, 
and that is associated with the development of a thrombotic microangiopathy. An increase in 
glomerular vWF deposition due to exocytosis of WPBs could be an underlying mechanism 
for glomerular injury with endothelial dysfunction.
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Roles of PDGF Receptor-β in the Postnatal Kidney Glomerulus  Taizo 
Nakagawa,1 Kiyoshi Izumino,1 Fumihiro Tomoda,1 Toshihiko Fujimori,3 Yo-
ichi Nabeshima,3 Hiroshi Inoue,1 Masakiyo Sasahara.2  1Second Department of 
Internal Medicine, University of Toyama, Toyama, Japan; 2The Department of 
Pathology, University of Toyama, Toyama, Japan; 3Department of Pathology 
and Tumor Biology, Graduate School of Medicine, Kyoto University, Kyoto, 
Japan.


Mesangial cell functions are critically regulated by platelet-derived growth factor 
receptor (PDGFR)-β signals. Augmented PDGFR-β signaling is thought crucial for the 
progression of chronic glomerular diseases. To investigate prevention and care of such 
diseases, we deleted the PDGFR-β gene in 4-week-old mutant mice using the Cre-loxP 
system and analyzed the effects on glomerular changes associating with aging and subtotal 
nephrectomy. Mice depleted of PDGFR-β (PDGFR-βdel/del) survived without showing 


apparent abnormalities. Their kidney functions did not deteriorate up to 48 weeks of age. In 
kidney glomerulus of PDGFR-βdel/del, mesangial PDGFR-β expression was decreased and the 
mesangial matrix area and cell numbers were equivalent at 12 weeks of age, but appeared 
decreased at 48 weeks compared with those in age-matched littermate controls having 
conserved PDGFR-β expression (PDGFR-βflox/flox). Subtotal nephrectomy aggravated acute 
and transient urine albumin secretion in PDGFR-βdel/del, but not PDGFR-βflox/flox. Twelve-
weeks after subtotal nephrectomy, mesangial PDGFR-β expression remained at low levels in 
glomeruli of PDGFR-βdel/del; their glomeruli characteristically showed irregular dilatation of 
capillaries, decreased mesangial matrix area and cell numbers, and less extended mesangial 
cell processes. It was suggested that PDGFR-β expressed in mesangial cells mediates age-
related mesangial expansion. Furthermore, PDGFR-β is protective against massive nephron 
loss and mediates adaptive tissue remodeling after insults. Thus, PDGFR-β is important 
for glomerular structure and function, and could mediate preferential and non-preferential 
effects depending on the conditions.
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Development of Lymphatic Vessels and Their Pathologic Characterizations 
in Kidney  Maki Tanabe, Akira Shimizu, Yukinari Masuda, Mitue Kataoka, 
Takashi Arai, Yuh Fukuda.  Department of Pathology, Nippon Medical School, 
Tokyo, Japan.


Background: Lymphangiogenesis is the growth and formation of new lymphatic 
vessels. it occurs in normally developing tissues and in pathological processes like 
inflammation, wound healing, and in cancer. However, little is known about the embryonic 
development of these vessels in kidney and the pathologic characterization of lymphatic 
vessels during lymphangiogenesis.


Methods: We examined the distribution and pathologic characterizations of lymphatic 
vessels during lymphangiogenesis in the rat kidney obtaind from 17 (E17), 19 (E19), 
20-day old (E20) fetus and 1(P1), 3 (P3), 5 (P5), 21(P21), and 56-day old (P56) pups by 
immunostaining with podoplanin. We also assessed lymphatic vessels in newborn and 
adult human kidneys.


Results: At E17, podoplanin+ lymphatic vessels continued from thoracic duct that 
were observed only in the hilus of kidney, and small vessels extended into the developing 
kidney. At E19 to 20, podoplanin+ lymphatic vessels were located the border between the 
nephrogenic zone and the renal medulla, and small vessels developed into the renal cortex. At 
day P1 to P3, together with the development of blood vessels, several podoplanin+ branches 
extended to developing cortex and located around interlober and arcuate veins. At day P56, 
podoplanin+ lymphatic vessels were distributed along the arcuate veins, as well as located 
around interlobular and afferent arteries. There were no podoplanin+ lymphatic vessels in the 
renal medulla. In newborn and adult human kidneys, D2-40+ lymphatic vessels were also 
distributed similar as rat kidneys. Importantly, lymphatic vessels during lymphangiogenesis 
were characterized by immunostaining with podoplanin+, Prox-1+, MIB-5 (proliferation 
maker)+ and type IV collagen (basement membrane)(-) vessels.


Conclusions: Our results suggested that during the developing kidney, lymphatic 
vessels were extended from lymphatic vessels in renal hilus continuing from thoracic duct 
and into renal cortex following the development of renal vasculature. Lymphangiogenic 
vessels were characterized by immunostaining with podoplanin+, Prox-1+, MIB-5+ and 
type IV collagen (-) vessels.
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CD2AP Is Tyrosine-Phosphorylated in Response to VEGF  Irini Tossidou,1 
Imke Peters,1 Beina Teng,1 Christian Kardinal,2 Kirstin Worthmann,1 Hermann 
Haller,1 Mario Schiffer.1  1Nephrology, Medical School, Hannover, Germany; 
2Pediatric Hematology and Oncology, Medical School, Hannover, Germany.


CD2AP is an adaptor protein that can transmit intracellular signals involved in survival 
and cytoskeletal regulation of the cell. It is well established that CD2AP binds to p85 and 
enhances thereby the AKT-phosphorylation in podocytes. But until now it is unknown if 
the activation of CD2AP and its potential to interact with multiple downstream effectors 
is regulated by phosphorylation. We identified various tyrosine-phosphorylation sites of 
CD2AP and analyzed in detail if the phosphorylation of these residues is of biological 
importance.


First we analyzed a potential phosphorylation of CD2AP by 2D-gel-electrophoresis. 
We can demonstrate a significant shift of the isoelectrical point of CD2AP after VEGF-
stimulation. Endogenous immunoprecipitation of CD2AP showed specifically that CD2AP 
is tyrosine-phosphorylated in response to VEGF. Analyzation of CD2AP on a native gel 
showed a shifted band after VEGF-stimulation whereas treated cells with λ-phosphatase 
after stimulation showed no difference to the unstimulated control. Alignment of CD2AP 
of different species demonstrate that there are some tyrosines which are evolutionary 
conserved. Two higly conserved tyrosine residues are on position Y119 and Y278. Specific 
phospho-CD2AP antibodies against these two tyrosine positions showed a phosphorylation 
after VEGF-stimulation. Furthermore we generated different tyrosine-mutants of CD2AP. 
Cotransfection of these specific CD2AP-tyrosine-mutants with c-Cbl, an important 
interaction partner of CD2AP, showed that the tyrosine phosphorylation site Y119 is 
essential for binding of c-Cbl to CD2AP.


Our results demonstrate that CD2AP is tyrosine-phosphorylated in response to VEGF 
and that these tyrosine-residues are important for the interaction and formation of different 
signaling complexes.
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TRPC6 and Synaptopodin Cooperate in the Regulation of the Podocyte 
Actin Cytoskeleton  Jan Flesche,1 Tom Nijenhuis,2 Jeffrey Pippin,3 Anna-Lena 
Forst,7 Clemens Möller,1 Joost Hoenderop,2 Martin Zeier,6 Jo Berden,2 Christian 
Faul,7 Peter Mundel,7 Stuart Dryer,4 Lixia Yue,5 Stuart Shankland,3 Johan van 
der Vlag,2 Jochen Reiser.1,7  1MassGeneral Hospital, Boston, MA; 2Radboud 
University Nijmegen Medical Centre, Netherlands; 3University of Washington, 
Seattle, WA; 4University of Houston, TX; 5University of Connecticut, Farmington, 
CT; 6University of Heidelberg, Germany; 7University of Miami Miller School 
of Medicine, FL.


Mutated or increased amounts of TRPC6 channels lead to glomerular disease. Here 
we present a mechanism how TRPC6 regulates the plasticity range of the podocyte 
cytoskeleton through a unique functional interaction with synaptopodin. Synaptopodin was 
found to co-immunoprecipitate with TRPC6, an interaction that strongly augments TRPC6 
currents. Surface biotinylation studies in wt and synaptopodin deficient podocytes showed 
that TRPC6 surface expression on the plasma membrane was dependent on synaptopodin. 
TRPC6 was required for the expression of synaptopodin as stable shRNA knockdown 
of TRPC6 in podocytes largely abrogated calcium influx into podocytes and turned off 
CamKinase/PKA axis that normally phosphorylates synaptopodin to confer protection 
from cathepsin L-mediated degradation. Accordingly, TRPC6 knockdown podocytes 
had loss of stress fibers and reduced cytoskeletal dynamics. Administration of forskolin, 
a stimulant for CaMKinase/PKA rescued synaptopodin expression. We analyzed in vivo 
models with increased podocyte expression of TRPC6 such as Passive Heyman Nephritis 
(PHN) showing segmental increase in TRPC6 expression to be correlated with decreased 
synaptopodin expression. TRPC6 induction led to activation of calcineurin and subsequent 
synaptopodin dephosphorylation, and its proteolysis by cathepsin L. Maintenance of 
physiological TRPC6 levels or activity achieved by in vivo delivery of TRPC6 siRNA to 
podocytes or by plasmid delivery of a dominant negative TRPC6 pore mutant, effectively 
treats proteinuria in PHN rats and in LPS treated mice. Our data show that normal calcium 
homeostasis through TRPC6 regulate the stability of synaptopodin and the dynamic 
plasticity range of podocyte foot processes.
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Are the Lysosomes of the Proximal Tubules Compromised during 
Glomerular Proteinuria?  Rikke Nielsen,1 Geraldine Mollet,2 Ernie L. 
Esquivel,2 Corinne Antignac,2 Erik I. Christensen.1  1Institute of Anatomy, 
University of Aarhus, Aarhus, Denmark; 2INSERM U574, Necker Hospital, 
Paris, France.


During hyperfiltration, as observed in various glomerular diseases, proteinuria is 
accompanied by protein accumulation in proximal tubules. Normally, reabsorbed protein is 
directed to lysosomal degradation after uptake through the endocytic machinery mediated 
via the receptors megalin and cubilin. Why this disequilibrium is not prevented by up-
regulated lysosomal degradation is unknown. Recently we observed that proximal tubular 
lysosomes receive active enzymes from the filtrate via megalin mediated endocytosis. 
The aim of the present study is to elucidate whether tubular lysosomal enzyme content is 
decreased during proteinuria due to reduced uptake of enzymes from the filtrate by saturated 
receptor binding sites. We used inducible podocin knock-out mice as a model for glomerular 
proteinuria and investigated the lysosomes at different time points after induction. By 
immunohistochemistry and quantitative western blotting we found accumulation of megalin/
cubilin ligands in the proximal tubule. Vitamin D-binding protein and, thereafter, retinol 
binding protein accumulated significantly before albumin. Transferrin, cathepsins B and 
D increased at the last time point investigated. Protein levels of megalin and cubilin were 
unchanged in the proximal tubule during the development of proteinuria, until the final time 
point when an increase in cubilin was observed. To determine whether proximal tubules 
manage accumulating proteins by increasing synthesis of lysosomal enzymes, we measured 
levels of 3 lysosomal enzymes by quantitative RT-PCR. From the second time point and 
to the end, both cathepsins B and D mRNA levels were elevated compared to control 
animals, whereas NAG mRNA levels increased starting from the third time point. These 
data indicate that proximal tubules approach the increased amount of reabsorbed protein by 
increasing endogenous lysosomal enzyme synthesis. However, this response does not result 
in an immediate increase of enzymes possibly because the increased endogenous synthesis 
initially only compensates for decreased endocytosis of filtered enzymes.
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Tamm-Horsfall Protein Deficient Mice Show Species-Specific Susceptibility 
to Urinary Tract Infection  Hajamohideen S. Raffi,1 James M. Bates, Jr.,1 
Zoltan G. Laszik,2 Satish Kumar.1  1Medicine/Nephrology, University of 
Oklahoma Health Sciences Center, Oklahoma City, OK; 2Pathology, University 
of California San Francisco, San Francisco, CA.


Tamm-Horsfall protein (THP) has been shown to act as a host defense factor against 
urinary tract infection (UTI). It is not clear if this effect is mediated by non-specific trapping 
of bacteria by THP aggregates or by specific receptor-ligand interaction between bacteria 
and THP. We created THP-deficient mice and examined their susceptibility for experimental 
UTI with common uropathogenic bacteria. We determine if the binding between THP and 
bacteria is universal or restricted to certain bacterial species.


Six THP-/- and THP+/+ female mice were selected for each bacterial species. Base line 
urine was cultured to exclude pre-existing infection. Uropathogenic bacteria were introduced 
aseptically into the bladders of anesthetized mice transurethrally. Urine cultures were 
obtained at multiple time points. Mice were euthanized 8 days after inoculation. Bladders 
and kidneys were weighed. One half of the bladder and each kidney was homogenized and 
cultured on agar; the other half was processed for histopathology. The data were analyzed 
with Student’s t-test.


THP-/- mice showed severe cystitis in comparison with THP+/+ mice when inoculated 
with Escherichia coli, Staphylococcus saprophyticus, Klebsiella pneumoniae and Proteus 
mirabilis as shown previously. THP-/- mice also showed severe pyelonephritis with Proteus 
mirabilis when compared to THP+/+ mice. With Enterococcus faecalis, THP-/- mice had 
more bacteriuria and increased bacterial load in the bladder but not in the kidney; bladder 
and kidney histology was normal. For Pseudomonas aeruginosa, the degree of bacteriuria 
and bladder and kidney bacterial loads were similar between THP-/- and THP+/+ mice. With 
Morganella morganii, the degree of bacteriuria was similar between THP-/- and THP+/+ mice; 
bladder and kidney homogenates were negative on culture and there was no evidence of 
cystitis or pyelonephritis on histology.


These findings imply that THP does not bind all bacteria non-specifically and may 
have specific binding sites for some but not all uropathogenic bacteria.
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Activation of Hypoxia-Inducible Factor Attenuates Renal Injury in 
Gentamicin-Induced Acute Kidney Injury  Jeong-myung Ahn, Yanyan 
Fu, Sun Jin You, Ho Jun Chin, Dong-Wan Chae, Ki Young Na.  Nephrology, 
Department of Internal Medicine, Seoul National University Bundang Hospital, 
Seongnam-si, Korea.


Background; Gentamicin (GM) nephrotoxicity is one of the most common causes of 
acute kidney injury (AKI) and it increases morbidities and hospital costs. GM produces 
reactive oxygen species, which stimulate many cytokines to generate inflammation and 
apoptosis. Hypoxia-inducible factor (HIF) is a transcription factor that regulates cellular 
hypoxic responses, and is effective to protect kidney from ischemic and toxic injury. In 
this study, we investigated whether HIF activation could attenuate renal injury in GM-
induced AKI.


Methods; GM-induced AKI animal model was made by intramuscular injection of 
80mg/kg/day of GM into male Sprague-Dawley rats for 7 days. To activate HIF, 10mg/
kg/day of cobalt was continuously infused during the whole experimental period. In 
vitro experiment, HK-2 cells were exposed to 3mM of GM for 24 hr with or without 
preconditioning of cobalt 150mM for 24 hr.


Results; Cobalt infusion improved the creatinine clearance (0.274 ± 0.068 vs 0.516 
± 0.277 ml/min/100g, CoCl vs GM, P<0.05), and reduced urinary protein to creatinine 
ratio (3.267 ± 1.733 vs 1.513 ± 0.505, CoCl vs GM, P<0.05) in GM-induced AKI. In 
CoCl-treated rat, the HIF induction was observed on western blot of nucleus extracts in 
the kidneys. A histological evaluation revealed that the morphological injury score were 
significantly decreased by cobalt treatment (3 ± 1.095 vs 1.5 ± 0.547, CoCl vs GM, P<0.05). 
Cobalt treatment decreased macrophage infiltration (ED-1 counting score: 91.7 ± 22.1 vs 
25.6 ± 8.7, CoCl vs GM, P<0.05) and reduced apoptosis, as manifested by TUNEL stain 
(26.7 ± 6.6 vs 9.2 ± 2.8, CoCl vs GM, P<0.05). In HK-2 cells, GM-induced apoptosis was 
significantly decreased by cobalt preconditioning, as manifested by caspase-3 assay (0.932 
± 0.187 vss 1.458 ± 0.268, CoCl vs GM, P<0.05) and TUNEL stain (6.23 ± 3.38 vs 2.51 
± 2.15, CoCl vs GM, P<0.05).


Conclusions; Activation of HIF by cobalt protects GM-induced AKI through anti-
inflammatory and anti-apoptotic effect.
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Renal Injury and Blood Pressure in SHR-A3 Are Controlled by Genomic 
Loci Affecting Tcf2 Splicing  Rebecca Bell, Renata I. Dmitrieva, Stacy M. 
Herring, Megan L. Grove, Eric Boerwinkle, Michael C. Braun, Peter A. Doris.  
Institute of Molecular Medicine, University of Texas HSC, Houston, TX.


Hypertensive nephropathy emerges in SHR-A3 (SHR-SP, stroke-prone) in the absence 
of salt loading and progresses with glomerulosclerosis, tubulointerstitial injury and renal 
fibrosis to ESRD. The emergence of renal injury is anticipated by a coordinated mechanism 
resulting in reduced expression of many genes involved in redox radical detoxification. This 
mechanism is orchestrated through gene transcriptional control exerted by the abundant renal 
transcription factor HNF1. Western blot analysis of renal lysates using antiserum to Tcf2 
(the gene encoding the major renal HNF1 protein) revealed that one of the two alternatively 
spliced isoforms of Tcf2, Tcf2-A, is absent in kidneys from injury-prone SHR-A3, but is 
present in kidneys from three renal injury-resistant SHR lines (SHR-B2, SHR-C, SHR/
NCrl) and kidneys of two distinct lines of WKY. Analysis of the mRNA for Tcf2 indicates 
that message for Tcf2-A is present in SHR-A3, indicating that loss of Tcf2-A protein in 
SHR-A3 is a post-transcriptional event. In the present study, we have performed haplotype 
mapping using a dense set of genome-wide SNP markers to map loci contributing to Tcf2 
spliceform abundance in the F2 progeny of an SHR-A3 x SHR-B2 cross. We have identified 
two major loci on chromosomes 6 and 19 that affect Tcf2-A/Tcf2-B spliceform ratio. The 
chromosome 6 locus is ∼2Mbp. Among the genes in this locus only one, ptprn2, is expressed 
in the kidney. SHR-A3 alleles at the chromosome 6 locus increase albuminuria and blood 
pressure, suggesting that the altered Tcf2 ratio in the SHR-A3 contributes to renal injury. 
In contrast, SHR-A3 alleles at the chromosome 19 locus act to increase the abundance of 
Tcf2-A while reducing albuminuria and blood pressure. Interactions between alleles at 
these two loci reveal the dominant effect of the chromosome 6 locus to determine relative 
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abundance of Tcf2-A in SHR-A3. These studies reveal genomic regions that contribute to 
renal injury and blood pressure regulation through effects that alter the renal function of 
HNF1, a major renal transcription factor.
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The Histone Deacetylase Inhibitor Vorinostat Attenuates Early Diabetic 
Nephropathy  Andrew Advani, Qingling Huang, Kodie Lee, Kerri Thai, 
Suzanne L. Advani, Kim A. Connelly, Darren Yuen, Richard E. Gilbert.  Keenan 
Research Centre, Li Ka Shing Knowledge Institute, St Michael’s Hospital, 
Toronto, ON, Canada.


Renal enlargement is a consistent feature of experimental and human diabetes, in 
which the pro-proliferative and pro-fibrotic growth factors, epidermal growth factor (EGF) 
and transforming growth factor-β (TGF-β), have been implicated. In the setting of recent 
studies suggesting that epigenetic modifications may contribute to both the pathogenesis 
of diabetic complications and to growth factor action, we sought to examine the effects of 
histone modification in experimental diabetes, taking advantage of a histone deacetylase 
inhibitor that has recently entered the clinical arena. In cultured proximal tubule NRK 
cells, vorinostat prevented EGF-mediated 3H-thymidine incorporation, a marker of cellular 
proliferation, and transforming growth factor-β induced α-smooth muscle actin expression, 
indicative of epithelial-mesenchymal transition (each p<0.05). Administration of vorinostat 
by daily oral gavage to rats attenuated tubular cell proliferation, three days after the induction 
of diabetes with streptozotocin (p<0.01), and both renal enlargement (p<0.001) and 
glomerular hypertrophy at four weeks (Gv [x10µm3], control 1.01±0.04, control+vorinostat 
0.98±0.04, diabetes 1.20±0.06, diabetes+vorinostat 0.93±0.03 [p<0.001 vs. diabetes]), 
without increasing tubular cell apoptosis. Streptozotocin-diabetic C57Bl6/J mice treated 
with vorinostat for 18 weeks showed significantly reduced albuminuria compared to their 
vehicle treated counterparts (AER [µg/24h, geometric mean ×/÷ tolerance factor], control 
23.1×/÷1.7, control+vorinostat 23.0×/÷1.2, diabetes 81.3×/÷1.0, diabetes+vorinostat 
38.2×/÷1.2 [p<0.05 vs. diabetes]). Vorinostat did not affect blood glucose or blood pressure. 
Together, these in vitro and in vivo findings suggest that histone modification contributes 
to the pathogenesis of diabetic nephropathy and that HDAC inhibition may be an effective 
strategy in this disease.
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Diabetic Glomerulosclerosis in Rab3A-KO Mice Fed by High Glucose Diet  
Masami Ikehata, Alessandro Corbelli, Deborah Mattinzoli, Silvia Armelloni, 
Min Li, Silvia Berra, Laura Giardino, Piergiorgio Messa, Maria Pia Rastaldi.  
Renal Research Laboratory, Fondazione IRCCS Policlinico & Fondazione 
D’Amico per la Ricerca sulle Malattie Renali, Milano, Italy.


We previously observed that the GTPase Rab3A is expressed by podocytes, and recently 
found that Rab3A-KO mice are macroalbuminuric from 3 months of age. It is also known 
that Rab3A participates to insulin release and KO mice develop mild glucose intolerance 
from the age of 4 months.


Aim of this work was to understand if a high-glucose diet (HGD) could influence the 
glycaemic status of Rab3A-KO mice and worsen the renal phenotype.


To this purpose, 30KO and 30WT mice were fed by HGD after weaning, up to 9 
months of age. Additional 18KO and 18WT fed by standard diet (NGD) were used as 
controls. UAlb/UCreat was determined monthly in 24h urine. Glucose and insulin tolerance 
tests, fasting glycemia, and glycosuria were also periodically determined. Histology and 
immunohistochemistry were performed at 3, 6 and 9 months of age.


KO-HGD mice, though never developing insulin resistance nor glycosuria, displayed 
more severe glucose intolerance than KO-NGD, whereas the test was always normal in 
WT mice, independent of the diet. High values of fasting glycemia were shown only by 
KO-HGD at the age of 9 months.


Up to 6 months, UAlb/UCreat (mean+SD) was comparable in KO-HGD (376+109ug/
mg) and KO-NGD mice (364+109ug/mg) and statistically different from the wild type 
(WT-NGD 163+63ug/mg; WT-HGD 104+15ug/mg; P=0.01).


Only KO-HGD mice had overt proteinuria at 9 months of age (KO-HGD 736+206ug/
mg; KO-NGD 375+46ug/mg; WT-HGD 136+13ug/mg; WT-NGD 150+39ug/mg).


Starting from 6 months KO-HGD histology disclosed enlarged glomeruli with diffuse 
mesangial sclerosis and 2 animals had clear features of nodular sclerosis. By electron 
microscopy prominent podocyte alterations, increased GBM thickness, mesangial matrix 
accumulation, and scattered subepithelial deposits were evident. Immunofluorescence 
revealed a globally reduced staining of podocyte proteins and intense glomerular staining 
for Collagen-I, Tenascin and α-SMA.


HGD worsens glucose intolerance in Rab3A-KO mice and causes a glomerular damage 
similar to human diabetic nephropathy.
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Macrophage and Dendritic Cell Plasticity: Phenotypic and Functional 
Studies  Katie Mylonas, Julia Rutherford, Jeremy Hughes.  MRC Centre 
for Inflammation Research, Queens Medical Research Institute, Edinburgh, 
Midlothian, United Kingdom.


Introduction: Leukocytes are often categorised as macrophages (Mϕ) or dendritic 
cells (DC) based upon cell surface markers and cell function. Recent work suggests 
that leukocytes may exhibit phenotypic and functional plasticity. This study examined 
whether bone marrow (BM) derived Mϕ could be induced to become DCs in vitro and 
vice versa.


Methods: Murine Mϕ or DCs were generated by culture of BM with M-CSF or GM-CSF 
respectively for 7 days. Culture of Mϕ and DCs was then continued in either the original 
medium or that of the opposing cell type for 5 days (e.g. Mϕ culture continued with M-CSF 
or changed to GM-CSF) and vice versa for DCs. Cell phenotype and function was assessed 
on days 1, 3 and 5 of culture (day 5 data presented). Cell phenotype was assessed by flow 
cytometry for (i) F4/80, often considered a ‘Mϕ marker’, (ii) CD11c and MHC Class II, 
often used to define DCs and (iii) realtime PCR for the chemokine receptor CCR7 (highly 
expressed on DCs and minimally expressed by Mϕ). Antigen presentation was determined 
by a mixed lymphocyte reaction (MLR).


Results: Control M-CSF treated Mϕ were F4/80HI, CD11cLOW, MHC class IILOW 
with minimal CCR7 mRNA expression. Control GM-CSF treated DCs were F4/80LOW, 
CD11cHI, MHC class IIHI with abundant CCR7 mRNA expression. M-CSF treated DCs 
expressed ⇑F4/80, ⇓CD11c, ⇓MHC class II and ⇓⇓CCR7. In contrast, GM-CSF treated 
Mϕ expressed ⇓F4/80, ⇑CD11c and ⇑⇑CCR7 but MHC class II expression was unchanged. 
Control GM-CSF treated DCs efficiently drove T cell proliferation with M-CSF treated 
Mϕ being ineffective. M-CSF treated DCs induced low levels of T cell proliferation whilst 
GM-CSF treated Mϕ induced comparable T cell proliferation to control DCs despite the low 
MHC class II expression. Ongoing work is examining chemotactic respones in vivo.


Conclusion: The in vitro phenotype of Mϕ and DC is plastic and depends upon key 
leukocyte growth factors. Inflamed sites such as the tubulointerstitium or glomerulus may 
vary in the relative expression of M-CSF or GM-CSF such that Mϕ or DC phenotypes 
may be modulated in vivo. These data has important implications for cell therapy with 
modified Mϕ or tolerogenic DC.
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The Involvement of Immune Mediated Mechanisms in the Mice Model of 
Folic Acid Crystal Induced Renal Tubulointerstitial Fibrosis by Studying 
Costimulator B7-1 Signal  Xiaozhong Li,1 Jihong Dai,2 Yuhua Qiu,2 Xueguang 
Zhang.2  1Nephrology & Immunology, Children Hospital of Suzhou University, 
Suzhou, Jiangsu, China; 2Immunology, Suzhou University, Suzhou, Jiangsu, 
China.


Background: Renal tubulointerstitial fibrosis account for the main reasons attributing 
to the the progress of chronical kidney diseases(CKD). There are a lot of papers concerning 
about their mechanisms, while less is known about immune mediated mechanisms in 
some that originated from non-immune factors. Folic acid (FA) crystal induced renal 
tubulointerstitial fibrosis in mice mimic this setting, which used to explore the role of 
costimulator B7-1 signal.


Method: In the primary experiment, Folic acid was administrated in CD1 mice, kidneys 
were collected for tubulointerstitial infiltration of immunocompetent cells and expressions 
of CD28/B7-1. In the intervention experiment, CD1 mice were co-treated by anti-B7-1 
monoclone antibody (B7-1mAb) and tubulointerstitial fibrosis were scored. Renal function 
was evaluated in the primary and intervention experiments.


Result: In the primary experiment, renal tubular crystal, dilatation and necrosis 
was seen at day 1-3, tubulointerstitial fibrosis and tubular atrophy at the day 7-14. Renal 
function showed early acute kidney failure at day 3 and chronical kidney disease at day 14, 
corresponded with the histological changs. Tubulointerstitial immunocompetent cells were 
detected, obviously in the later stage. Continuous up-expressions of B7-1 on the injured 
renal tubular epithelial cells were detected at the day 1-14 with CD28 on the infiltrated 
immunocompetent cells. In the intervention experiment, after 21 days of administration 
with co-treated by B7-1mAb, reduced renal tubulointerstitial fibrosis was achieved with 
score from 3.70±0.47 to 1.34±1.13. Renal function was also improved.


Conclusions: We demonstrated that immune mediated mechanism involved in the 
process of FA crystal induced chronical renal tubulointerstitial fibrosis by studying of 
tubulointerstitial filtration of immunocompetent cells and up-expression of B7/CD28. The 
successes of B7-1mAb intervention confirmed this hypothesis, which would be the new 
special target for the crystal induced nephropathy
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Inhibition of p66ShcA Redox Function in Podocytes Prevents Hyperglycemia-
Induced Entry to Senescent Program  Sanjit Reddy,1 Himanshu Vashistha,1 
Moin A. Saleem,2 Peter W. Mathieson,2 Ashwani Malhotra,1 Pravin C. Singhal,3 
Leonard G. Meggs.1  1Medicine/Nephrology, UMDNJ/NJMS, Newark, NJ; 
2Childrens Renal Unit, University of Bristol, Bristol, United Kingdom; 
3Medicine/Nephrology, North Shore-LIJ Health System, New Hyde Park, NY.


Diabetes and hyperglycemia (HG) are associated with an exponential increase in 
intracellular reactive oxygen species (ROS) production, that serve as the catalyst for the 
activation of gene programs that promote aging phenotype(s). The p66ShcA protein (p66) 
has emerged as a genetic determinant of longevity that controls mitochodrial metabolism 
and cellular responses to oxidative stress, aging and apoptosis. The DNA double helix is 
a target for ROS dependent signals, that inflict DNA strand breaks (DSB) which promote 
cell entry to the senescent program, an adaptation that impairs vital cell functions; e.g. 
protein synthesis, antioixidant defense and DNA repair. We hypothesize gene based strategy 
targeting p66 redox function, will inhibit HG-induced ROS danger signals and DSB, thereby 
attenuating or preventing cell entry to the senescent program.To test this hypothesis, two 
approaches were used to knock down p66 redox function in condtionally immortalized 
podocytes (CIDHP); i) stable transfection with mutant p66 construct (mu-p66) that functions 
as a dominant negative expression vector, inhibiting redox function of the wild type p66; 
ii) transient transfection with isoform specific p66-siRNA. CIDHP were plated in serum 
free media containing 5 mM glucose (NG) or 40 mM glucose (HG). At HG, wild type 
(wt)-CIDHP show increased ROS and γH2AX monoclonal-Ab labeling, indicative of DSB; 
whereas no increase in these parameters was detected in p66-deficient cells. Analysis of 
wt-CIDHP cell cycle distribution at HG, shows arrest at the G2M checkpoint at 48h and 
72h, but no detectable effect on the distribution of p66-deficient cells at HG. Immunoblot 
analysis of lysates from wt-CIDHP at HG, show upregulation of the senescence associated 
proteins p16INK4a p21 and p53. We conclude inhibition of p66 redox function prevents HG-
induced entry of CIDHP to senescence program.
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ETA Receptor Contributes to Increased T-Cells in the Renal Cortex in 
Angiotensin II-Dependent Hypertension  Karthik R. Krishnan, Erika I. 
Boesen, Jennifer S. Pollock, David M. Pollock.  Vascular Biology Center, 
Medical College of Georgia, Augusta, GA.


Recent evidence suggests an immunological mechanism involving T-lymphocytes in 
the pathogenesis and/or enhancement of angiotensin II (AngII)-dependent hypertension. 
The aim of our study is to investigate whether there is an increase in renal T-cell infiltration 
in AngII-dependent hypertension and if this infiltration is linked to the endothelin (ET) 
pathway. C57Bl/6 mice were divided into three study groups. Groups 1 and 2 received saline 
or AngII (490 ng/kg/min), respectively, via an osmotic mini-pump for 14 days. Group 3 
was infused with AngII, as above, and given ETA receptor antagonist (ABT-627 5 mg/kg/
day) in the drinking water throughout the AngII infusion period. Systolic blood pressure 
was monitored by tail cuff plethysmyography. On day 14, kidneys were perfusion fixed 
for immunohistochemical staining for the T-cell marker CD3. AngII significantly increased 
blood pressure (group 2; 152 ± 1.1 mmHg; n=5; p<0.05 vs. group 1) compared to control 
(group 1; 102 ± 1.1 mmHg; n=3). The increase in blood pressure was attenuated by ABT-
627 (group 3; 129 ± 0.6 mmHg; n=3), but this change was not statistically significant. The 
number of CD3+ cells in the renal cortex was increased in group 2 mice (30.4 ± 2.6 cells/40 
mm2) compared to group 3 (17.2 ± 1.8 cells/40 mm2; p<0.05). In the outer medulla, the 
numbers of CD3+ cells were not significantly different among the three groups (11.6 ± 0.2, 
15.6 ± 2.6, and 10.4 ± 2.0 cells/40 mm2 for groups 1, 2, and 3, respectively, n.s.). Our data 
support our hypothesis that the ET pathway contributes to renal cortical T-cell infiltration 
in AngII-dependent hypertension.
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Characterization of Glomerular Dendritic Cells by Flow Cytometry  
Volker Vielhauer, Martin Schwarz, Anela Taubitz.  Nephrologisches Zentrum, 
Medizinische Poliklinik, Ludwig-Maximilians-University, Munich, Germany.


Recent studies identified renal dendritic cells (DCs) as mediators of glomerular and 
interstitial disease. In particular, an interstitial DC network contributes to inflammatory 
responses following renal injury. The presence and functional role of glomerular DCs is 
a matter of debate. Here, we describe CD11c+ DCs in normal and TNF stimulated mouse 
glomeruli.


A paramagnetic isolation technique was used to seperate glomerular and 
tubulointerstitial tissue. Subsequently, single cell suspensions were prepared and analyzed by 
flow cytometry. This allowed compartment-specific quantification of leukocyte populations 
and characterization of CD11c+ DCs.


Separation of glomerular and tubulointerstitial tissue was confirmed by mRNA 
expression analysis of respective marker genes. Flow cytometry identified CD 45+ 
leukocytes, Ly-6G+ granulocytes, CD11c+/F4/80- and CD11c+/F4/80+ DCs, and CD4+ and 
CD8+ T cells in both compartments. Iv. bolus injection of TNF increased glomerular, but 
not tubulointerstitial CD45+ leukocytes and DCs. Prolonged TNF exposure following ip. 
injection of TNF induced leukocyte influx into both compartments. Glomerular leukocyte 
infiltrates were significantly reduced in TNF receptor (TNFR) 1 and TNFR1/TNFR2 
double-deficient mice. TNFR2 deficiency did not reduce overall leukocyte counts, but 
glomerular infiltration of CD11c+ cells.


Ip. injection of TNF also altered the activation state of DCs, particularly in glomeruli. 
Surface MHC II increased in glomerular and tubulointerstitial DCs, with shifts of the mean 
fluorescence intensity (MFI) of 2.6- and 1.4-fold compared to control kidneys, respectively. 
For CD54 MFI shifts were 6.5-fold and 3.2-fold, respectively, with fractions of CD54+ 
glomerular DCs being increased from 72 to 98%, and of CD54+ interstitial DCs from 92 to 
99%. Additional activation markers investigated in tubulointerstitial DCs included CD40, 
CD80 and CD86. Following TNF the fraction of positive DCs increased form 5.8 to 38% 
for CD40, 1.1 to 24% for CD80, and 28 to 59% for CD86.


By compartment-specific flow cytometry we could identify, quantitate and characterize 
DCs not only in the tubulointerstitium, but also in glomeruli of mouse kidneys.
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Mechanisms of TNF Receptor 1- and 2-Mediated Collagen Accumulation 
by Human Mesangial Cells  Volker Vielhauer, Melanie Fleischhacker.  
Nephrologisches Zentrum, Medizinische Poliklinik, Ludwig-Maximilians-
University, Munich, Germany.


Glomerular collagen deposition is a hallmark of many inflammatory glomerular 
diseases. Mesangial cells contribute to this process, but specific roles of inflammatory 
mediators like TNF are not well characterized. Most pro-inflammatory effects of TNF in the 
glomerulus are mediated via TNF receptor (TNFR) 1, whereas the function of TNFR2 is less 
clear. Here, we investigated the role of both TNFRs in mesangial collagen accumulation.


Immortalized human mesangial cells (MCs) were stimulated with TNF or TNFR-
specific agonistic antibodies in vitro. The TNFR-dependent expression of collagens, matrix 
metalloproteinase (MMP)-2 and the tissue inhibitor of MMP (TIMP)-1 were studied.


MCs constitutively expressed TNFR1 and 2. As expected, TNFR1, but not TNFR2 
stimulation induced mRNA expression of inflammatory mediators like Il-6. TNF increased 
collagen Ia protein expression, as revealed by Western blot and ELISA. A similar effect was 
noted when cells were stimulated with TNFR1 or TNFR2 agonistic antibodies. Interestingly, 
only TNF and TNFR2 stimulation induced collagen Ia mRNA. Activity of the collagen 
I degrading MMP-2 was reduced upon stimulation of TNFR1 and TNFR2. In addition, 
MMP-2 mRNA was reduced by TNF and TNFR1, but not TNFR2 stimulation. Cellular 
protein content of TIMP-1, an inhibitor of MMP-2, was increased by TNF, TNFR1 and 
TNFR2 stimulation, but levels of extracellular TIMP-1 increased only following exclusive 
TNFR2 activation. Similarly, TIMP-1 mRNA expression increased with TNFR2, but not 
with TNF, TNFR1 or simultaneous TNFR1/TNFR2 stimulation.


The profibrotic effect of TNF was specific for collagen I synthesis, as TNF, TNFR1 
and TNFR2 stimulation of MCs led to an impaired expression of collagen IV.


These data demonstrate that TNF is an important mediator of inflammation-induced 
collagen I production by MCs. Both TNF receptors mediate collagen I accumulation, with 
TNFR1 reducing collagen degradation due to impaired MMP-2 mRNA expression and 
activity. TNFR2 activation directly induces collagen 1 mRNA expression, and reduces 
MMP-2 activity postranscriptionally through induced expression of TIMP-1 mRNA and 
extracellular TIMP-1 protein.
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Increased Internalization of HIV-1 into Morphine- and Cocaine-Stimulated 
Human Podocytes Via Up-Regulation of DC-SIGN Expression  Joanna 
Mikulak,1 Anju Yadav,1 Shitij Arora,1 Peter W. Mathieson,3 Moin A. Saleem,2 
Pravin C. Singhal.1  1Immunology, Feinstein Institute for Medical Research, 
Manhasset, NY; 2Children’s Renal Unit, University of Bristol, Bristol, United 
Kingdom.


Occurrence of collapsing variant of glomerulosclerosis both in HIV-1 transgenic mice 
and in HIVAN patients highlighted the role of podocytes in the development of HIVAN. 
Recently, in in vitro studies, we reported that conditionally immortalized human podocytes 
(CIHPs) rapidly internalized the primary R5 and X4 HIV-1 strains (JASN, 2009 Annual 
Meeting). We have demonstrated that DC-specific ICAM-3-Grabbing Nonintegrin (DC–
SIGN) receptor is expressed in human immortalized podocytes and mediates the binding 
and the entry of HIV-1. The immunohistochemical studies in human renal tissue also showed 
the podocyte expression of DC-SIGN receptors. Since drug abuse is an important risk factor 
in the development of HIVAN, we asked whether use of cocaine or morphine (an active 
metabolite of heroin) contributes to the entry of HIV-1 into podocytes.


CIHPs were evaluated for the presence of DC-SIGN and entry of HIV-1 into podocytes. 
CIHPs were treated in the presence or absence of morphine or cocaine (10-10- to 10-6 M) 
for variable time periods followed by isolation of mRNA and proteins for probing for DC-
SIGN. CIHPs were also pretreated with either morphine or cocaine and then incubated 
with HIV-1 for variable time periods, followed by extensive washing, trypsin treatment, 
and viral assay by RT-PCR.


Morphine- and cocaine-stimulated CIHPs showed enhanced DC-SIGN gene as well 
as protein expression when compared to control cells. Since morphine- and cocaine-
stimulated CIHPs also showed increased levels of HIV-1-specific strong-stop DNA levels, 
it appears that drug-mediated up-regulation of DC-SIGN in CIHPs resulted in the increased 
internalization of R5 and X4 primary HIV-1.


These findings suggest that cocaine and morphine may act as cofactor in HIVAN by 
increasing DC-SIGN expression on human podocytes. A better understanding of the role 
of DC-SIGN in human podocytes will help us to design novel therapeutic strategies to 
combat HIVAN.
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F-PO1960


Inhibition of Neutrophil (PMN) Granule Exocytosis Ameliorates Immune-
Complex-Induced Lung Injury  Silvia Uriarte,1 Madhavi Rane,1,2 Alex 
Lentsch,3 Gregory Luerman,2 Melissa Peak,1 Junyi Le,1 Richard Ward,1 Kenneth 
R. McLeish.1,2,4  1Medicine, Univ Louisville, Louisville, KY; 2Biochemistry, 
Univ Louisville, Louisville, KY; 3Surgery, Univ Cincinnati, Cincinnati, OH; 
4VA Medical Center, Louisville, KY.


Exocytosis of PMN granules may contribute to tissue injury through release of enzymes 
and enhanced plasma membrane expression of signaling molecules. The hypothesis that 
blocking exocytosis may prevent PMN-mediated tissue damage in vivo was tested. To 
inhibit exocytosis, fusion proteins containing the TAT cell penetrating peptide and either 
the amino terminus SNARE domain of SNAP-23 (TAT-SNAP-23) or an inactive amino 
acid sequence (TAT-Control) were expressed and purified. TAT-SNAP-23 (0.8 µg/ml), but 
not TAT-Control, inhibited fMLP-stimulated exocytosis of secretory vesicles, gelatinase 
granules, and specific granules by 90 ± 7%, 60 ± 10% and 75 ± 10%, respectively, in human 
PMNs; but had no effect on azurophil granule exocytosis. To examine the ability of TAT-
SNAP-23 and TAT-Control to inhibit PMN-mediated tissue injury in vivo, a rat model of 
immune-complex (IC) lung injury induced by intravenous injection of BSA and intratracheal 
injection of anti-BSA was used. TAT-SNAP-23 or TAT-Control at 0.05 mg/kg was injected 
intravenously 2 hr after initiation of lung injury, and bronchoalveolar lavage (BAL) was 
performed and lung prepared for histology at 4 hr. Administration of TAT-SNAP-23, but not 
TAT-Control, significantly reduced FITC-labeled albumin leakage into the alveolar space 
and reduced intraalveolar edema and hemorrhage on H&E staining. Neither TAT-SNAP-23 
nor TAT-Control altered PMN accumulation in the lungs, as measured by an ELISA of MPO 
in lung tissue, cell count of BAL, or by immunohistochemistry for MPO. In conclusion, 
intravenous administration of TAT-SNAP-23 significantly reduced PMN-mediated lung 
injury following IC deposition without altering PMN migration into the lung parenchyma. 
This was associated with the ability of TAT-SNAP-23 to inhibit exocytosis of three of four 
PMN granule subsets in vitro. These results indicate that inhibition of PMN exocytosis is 
a therapeutic target for IC-mediated diseases.
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Role of p66ShcA in Tubular Cell Oxidative Stress and Apoptosis in 
HIVAN Mice  Dileep Kumar,1,2 Asma Madad,1 Shitij Arora,1 Anju Yadav,1 
Ashwani Malhotra,3 Krzysztof Reiss,4 Leonard G. Meggs,5 Pravin C. Singhal.1,2  
1Immunology, Feinstein Institute for Medical Research, New Hyde Park, NY; 
2Medicine, Long Island Jewish Medical Center, New Hyde Park, NY; 3Medicine, 
Universtiy of Dentistry and Medicine, Newark, NJ; 4Neurology Science, Temple 
University, Philadelphia, PA.


HIV-associated nephropathy is associated with microcystic dilatation of tubules 
and tubular cell apoptosis. The exact involved mechanism is not clear. Recently, We 
reported that HIV-1 has potential to induce apoptosis of podocytes through the induction 
of oxidative stress (J. Biol. Chem. 284:16648, 2009). This effect of HIV-1 was mediated 
though the activation of p66ShcA pathway. In the present study, we evaluated the role of 
oxidative stress in HIV-1-induced tubular epithelial cell apoptosis in a mouse model of 
HIVAN (Tg26 mice).


To evaluate ROS generation, renal cortical cryo-sections from age and sex matched 
control and Tg26 mice were stained with redox sensitive probe dihydro ethidium and 
propidium iodide. To determine occurrence of tubular cell apoptosis, cryo sections from 
control and Tg26 mice were labeled for TUNEL +ve cells and with a nuclear stain (DAPI). 
To evaluate the role of p66ShcA and down stream signaling, renal cortical sections were 
immunolabeled for phospho-p66ShcA, phospho-Foxo3A, phospho-JNK, MnSOD, and 
catalase. Proteins and mRNA were isolated from renal tissues of control and Tg26 mice 
and assayed for p66ShcA, Foxo3A, MnSOD, and catalase by Western blotting studies 
and RT-PCR.


Tg26 mice showed enhanced tubular cell generation of ROS; however renal tissue 
showed mild decrease in mRNA expression for MnSOD and catalase and no increase 
in renal cell production of these proteins. HIVAN mice not only showed increased renal 
tissue expression of phospho-p66ShcA but also tubular cell cytoplasmic accumulation of 
phospho-Foxo3a. The renal tissues of Tg26 mice showed attenuation of mRNA expression 
of Foxo3A.


These findings indicate that HIV-1-induced tubular cell apoptosis may be mediated 
through p66ShcA activation and attenuated anti-oxidative response.
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Morphine Induces Tubular Cell Autophagy through ROS Generation  Shitij 
Arora,1,2 Divya Salhan,1 Madhuri Adabala,1 Pranai Tandon,1 Guohua Ding,3 
Pravin C. Singhal.1,2  1Immunology, Feinstein Institute for Medical Research, 
Manhasset, NY; 2Medicine, Long Island Jewish Medical Center, New Hyde 
Park, NY; 3Medicine, Wuhan University College of Medicine, Wuhan, Hubei, 
China.


Morphine is a known immune modulator and has been reported to stimulate the 
generation of ROS by a variety of cells. ROS-induced oxidative stress is often associated 
with the accumulation of damaged organelles and proteins. If the damaged orgranelles 
and oxidized proteins are not degraded, they may injure the cell and may activate cell 
death pathway. We asked whether morphine promotes oxidative stress in tubular cells 


and if so, whether it is associated with enhanced autophagic process (in order to degrade 
ROS-induced damaged organelles).


The effect of morphine on the generation of reactive oxygen species (ROS) by cultured 
mouse proximal tubular cell (MRPTECs) was determined by the trafficking of 2, 3, 4, and 
5, 6-pentafluorodihydrotetramethyllrosamine. In addition, morphine treated tublar cells 
were labeled with Redox Sensor Red CC-1 to detect ROS generation..The kinetics of ROS 
metabolism was determined by measuring the intensity of the fluorescent signal from the 
redox-sensitive fluoroprobe 2’, 7’-dichlorofluorescein diacetate (DCFDA) at multiple 
time points. Control and morphine-treated cells in the presence or absence of antioxidants 
(DPI and N-acetyl cysteine) were evaluated for the development of autophagy by staining 
with acridine orange and by electron microscopic studies. Cells treated under the same 
conditions were also evaluated for the expression of genes (beclin-1, LC3-2) associated 
with the induction of autophagy.


Morphine stimulated tubular cell ROS generation in a dose and time dependent 
manner. Morphine not only promoted tubular cell accumulation of autophagic vacuoles, 
but also enhanced expression of beclin-1 and LC-3-2. Interestingly, antioxidants such as 
DPI and N-acetyl cysteine inhibited morphine-induced tubular cell autophagy as well as 
the expression of the genes associated with the induction of autophagy.


We conclude that morphine promotes autophagy in tubular cells and this effect of 
morphine is mediated through ROS generation.
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The HIVAN Phenotype: Consequence of Epithelial Mesenchymal 
Transdifferentiation (EMT)  Anju Yadav,1 Sridevi Vallabu,1 Dileep Kumar,1 
Praveen N. Chander,2 Pravin C. Singhal.1  1Immunology, Feinstein Institute for 
Medical Research, Manhasset, NY; 2Pathology, New York Medical College, 
Valhalla, NY.


Epithelial mesenchymal transdifferentiation (EMT) has been considered to play an 
important role in the progression of renal fibrosis in various models of tubulo-interstitial 
fibrosis. HIV-associated nephropathy (HIVAN) is characterized by proliferatinve phenotype 
of podocytes (collapsing glomerulopathy) and tubular cells (micrcystic dilatation of tubules). 
In the present study, we evaluated the role of EMT in the development of proliferative 
phenotype in a mouse model of HIVAN.


Renal cortical sections from six control and six Tg26 (HIVAN) mice (age and sex 
matched) were immunolabeled for PCNA, α-SMA, FSP-1, TGF-β, CD3 and F4/80. CD3 
and F4/80 labeling were carried out to identify presence of T cells, and macrophages in 
the periglomerular and peritubular regions. To evaluate the role of Ang II, Tg26 mice in 
groups of three were administered either normal saline or telmisartan (an AT1 receptor 
blocker) for two weeks, followed by evaluation for renal cell EMT.


Renal cortical section of Tg26 mice showed a seven-fold increase in parietal epithelial 
cell (PEC)-periglomerular cells (PGC) and 2.5-fold increase in tubular cell (TC)-peritubular 
cell (PTC) proliferation (PCNA +ve cells) when compared to control mice. Similarly, both 
PECs-PGCs and TCs-PTCs showed enhanced expression of α-SMA (smooth muscle actin, 
a marker of myofibroblast) and FSP-1 (a marker of fibroblast). Although both PECs and 
podocytes contributed to glomerular proliferative phenotype yet PECs predominated. 
Telmisartan-receiving mice (TRM) showed attenuated number of proliferating PECs-PGCs 
and TCs-PTCs when compared with saline-receiving Tg26 mice (SRM). Similarly, TRM 
showed diminished expression of α-SMA and FSP-1 both by PECs and TCs when compared 
with SRM. Since telmisartan not only attenuated the expression of α-SMA and FSP-1 by 
renal cells but also reduced the number of proliferative renal cells, it appears that Ang II 
contributes to the proliferative phenotype of renal lesions in HIVAN. We conclude that EMT 
contributes to the development of renal cell proliferartive phenotype in HIVAN mice.
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Blocking Fas Ligand in Leukocytes Attenuates Ischemic/Reperfusion Injury 
in Kidney  Gang Jee Ko,1 Hye Ryoun Jang,1 Yanfei Huang,1 Karl Womer,1 
Zuoxiang Xiao,2 Abdel Rahim A. Hamad,2 Hamid Rabb.1  1Department of 
Internal Medicine, Johns Hopkins University, Baltimore, MD; 2Department of 
Pathology, Johns Hopkins University, Baltimore, MD.


Inflammation and apoptosis have been implicated in the pathogenesis of ischemic 
acute kidney injury (AKI), but little is known about links between these processes. Fas/Fas 
ligand (FasL) pathway is implicated in apoptosis, as well as the immune and inflammatory 
responses, and important for maintenance of peripheral T cell homeostasis. We therefore 
hypothesized that the FasL pathway would be important in ischemic AKI. Bilateral renal 
pedicle clamping for 30 mins was performed in 8wk-old male FasL deficient mice, B6Smn.
C3-Faslgld/J (gld mice) and wild type (WT) control mice. There was a large increase in 
double negative T cell (CD3(+),CD4(-), CD8(-)) in blood and spleen of gld mice(2.3±0.7 
vs. 20.3±13.7, 4.6±1.9 vs. 30.2±9.3 % population, p<0.05). Serum creatinines were lower 
in FasL KO mice (2.6±0.4 vs. 1.4±0.9, 3.3±0.8 vs. 1.4±1.0, 2.7±1.0 vs 1.3±0.9 mg/dL at 
24, 48, 72 hr after IRI, p<0.05). Kidney mononuclear cell quantification at day 3 showed 
no significant differences between groups. After identifying the important role of FasL 
in ischemic AKI, we explored whether it was FasL on leukocytes or on renal resident 
cells that was mediating this effect. We therefore generated three types of mixed bone 
marrow chimeras (WT splenocytes into WT, WT into gld, and gld into WT). WT chimera 
reconstituted by gld splenocytes showed increase of double negative T cells in spleen 
(4.2±2.5 vs. 26.7±10.9 % population, p<0.05), and attenuation of renal injury after IRI 
compared to WT mice reconstituted with WT splenocytes (1.5±0.6 vs 0.7±0.3, 1.5±1.0 vs 
0.6±0.4 mg/dL at 48 and 72hrs after IRI, p<0.05). These data demonstrate that FasL is an 
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important mediator of ischemic AKI, and leukocytes FasL expression is a pathogenic factor. 
Targeting the FasL pathway could represent a novel therapeutic target for ischemic AKI.
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Henoch-Schoenlein Purpura Nephritis (HSPN): Aberrantly-Glycosylated 
IgA1, Anti-Glycan IgG Antibodies, and Immune Complexes Activating 
Mesangial Cells  Hitoshi Suzuki,1,2 Zina Moldoveanu,1 Stacy Hall,1 Rhubell 
Brown,1 Bruce A. Julian,1 Yasuhiko Tomino,2 Jiri Mestecky,1 Robert J. Wyatt,3 
Jan Novak.1  1University of Alabama at Birmingham, Birmingham, AL; 2Juntendo 
University School of Medicine, Tokyo, Japan; 3University of Tennessee Health 
Sciences Center, Memphis, TN.


Patients with HSPN and IgA nephropathy (IgAN) but not patients with Henoch-
Schoenlein purpura without nephritis (HSP) have galactose (Gal) deficient O-glycans in the 
hinge region of IgA1. This aberrant IgA1 is recognized by anti-glycan antibodies, resulting 
in formation of pathogenic immune complexes (IC). Thus, HSPN and IgAN may share 
common pathogenetic features. We hypothesized that immunoglobulin (Ig)-secreting cells 
from HSPN patients produce aberrantly-glycosylated IgA1 and IgG specific for Gal-deficient 
IgA1 (Gd-IgA1), as do Ig-secreting cells from IgAN patients. Serum and Ig-secreting cells 
from patients with HSPN and HSP and from healthy controls were used for analysis of 
IgA1 glycosylation and measurement of glycan-specific IgG. IgA1 secreted by cells from 
HSPN patients had Gal-deficient O-glycans, whereas IgA1 from HSP patients and healthy 
controls was normally galactosylated. The levels of IgG in sera and cell culture supernatants 
directed against Gd-IgA1 were higher in HSPN patients than in HSP patients and healthy 
controls (P<0.01). Importantly, levels of Gd-IgA1 and IgG antibodies against Gd-IgA1 
were elevated in HSPN patients with severe hematuria/proteinuria (P<0.01). In addition, 
we subcloned IgA1-producing cell lines from 5 HSPN patients and determined that the 
secreted IgA1 has Gal-deficient oversialylated O-glycans. This finding was consistent with 
decreased expression of β1,3-galactosyltransferase observed in the cells from patients 
with HSPN. Moreover, IgA1-containing IC from sera of patients with HSPN stimulated 
proliferation of cultured human mesangial cells, as did those from IgAN patients, whereas 
uncomplexed Gd-IgA1 did not affect cellular proliferation. These observations support the 
hypothesis that HSPN and IgAN have common pathogenetic components.
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Cyclosporine Disrupts Complement Regulation on Endothelial Cells  Ryan 
J. Goldberg,1 Brandon Renner,1 Claudia Amura,1 Viviana P. Ferreira,2 Claudio 
Cortes,2 Michael K. Pangburn,2 Stephen Tomlinson,3 Michael Holers,1 Joshua M. 
Thurman.1  1Department of Medicine, University of Colorado; 2Department of 
Biochemistry, University of Texas Health Science Center, Tyler, TX; 3Department 
of Microbiology and Immunology, Medical University of South Carolina.


Uncontrolled activation of the alternative pathway of complement (CAP) has been 
implicated in the pathogenesis of atypical hemolytic uremic syndrome. The aim of this study 
was to examine whether other causes of thrombotic microangiopathy, such as cyclosporine 
(CSA), also cause activation of the CAP on endothelial cells (EC). Methods. We examined 
complement activation on a mouse microvascular EC line when exposed to fresh mouse 
serum after treatment with CSA. Complement activation was assessed by Western blot and 
ELISA for complement activation fragments. Cell injury was assessed by measurement 
of LDH in the supernatant. In some experiments, the CAP was blocked by the addition of 
exogenous complement inhibitors. Results. EC treated with sublytic doses of CSA show 
increased complement activation (C3a levels: 46.4 ng/mL +/- 0.5 for serum alone vs 
81.1 ng/mL +/- 5.5 for CSA plus serum, P<0.01) and significantly increased injury when 
subsequently exposed to complement sufficient serum. Cellular injury was significantly 
ameliorated by the addition of exogenous complement inhibitors. Using FACS analysis 
we found that the EC express Crry and decay accelerating factor (DAF; CD55), two cell 
surface complement regulatory proteins. Treatment with CSA did not alter expression of 
these proteins. We used a competitive antagonist to block the interaction of Factor H with 
the cell surface and found that disruption of this interaction increased CAP activation on 
untreated cells but did not alter CAP activation on CSA treated cells. Conclusions. These 
studies indicate that: 1) CSA alters complement regulation on EC surfaces, 2) impaired 
complement regulation is due to ineffective Factor H protection on the surface of CSA 
treated cells 3) complement inhibitory therapies can effectively protect EC from complement 
mediated injury when the endogenous regulatory mechanisms are overwhelmed.
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The Protective Roles of Sulfatide-Reactive iNKT Cells on Ischemia/
Reperfusion Injury in Kidney  Seung Hee Yang,1 Choong Sik Lee,2 Sun Moon 
Kim,3 Ran-hui Cha,3 Seung Suk Han,3 Jung Gil Lee,3 Dong Ki Kim,3 Yon Su 
Kim.3  1Seoul National University, Kidney Research Institute, Seoul, Korea; 
2Department of Internal Medicine, Halla Hospital, Korea; 3Department of 
Internal Medicine, Seoul National University College of Medicine, Korea.


Natural killer T cells expressing semi-invariant TCR (iNKT) have been reported to 
exert various effects on the autoimmune and infectious diseases, but little is known for the 
specific role according to the subtype of iNKT cells. We evaluated the role of subtype of 
iNKT cells on a renal ischemia reperfusion injury (IRI) model. The subtype of iNKT cells 


were utilized either by C57BL/6 (B6), type I/II NKT cells deficient mice (B6.CD1d-/-) or 
type I NKT cells deficient mice (B6.Jα281-/-). Bilateral IRI was performed.


B6.CD1d-/- mice showed more severe renal injury compared to wild type mice. The 
adoptive transfer of hepatic iNKT cells into B6.CD1d-/- mice lessened the injury similar 
to wild type mice. The activation of type II iNKT cells by sulfatide (specific activator), on 
B6.Jα281-/- mice was confirmed by glycolipid/CD1d dimer and cytokine responses. The 
adoptive transfer of sulfatide-activated type II iNKT cells made B6.Jα281-/- mice to have less 
tubular epithelial disruption, tubular cell apoptosis, macrophage infiltration, and caspase-3 
activation in the kidney after IRI. Fluorescent-labeled iNKT cells were distributed in the 
tubulointerstitial area. The adoptive transfer of iNKT cells or sulfatide treatment significantly 
reduced the activation of T cells and the expression of TGF-β, IFN-γ and MCP-1 in the 
injured B6.Jα281-/- kidney. Cultured iNKT cells secreted abundant IL-4, IL-10 and IL-13 
by activation with sulfatide, and the activated iNKT cells suppressed anti-CD3-driven 
lymphocyte proliferation. In transient hypoxia, sulfatide-reactive type II iNKT cells from 
mice and human attenuated tubular cell apoptosis. The expression of proinflammatory 
cytokines was ameliorated in a hypoxia-inducible factor (HIF)-1α-dependent fashion.


These findings highlight that sulfatide-reactive type II iNKT cells participate in an 
acute ischemic kidney injury in a HIF related manner, suggesting a feasible cellular target 
to protect kidneys from IRI.
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Two Novel Peptides That Block the Interaction between FcγRIIa and IgG  Ji 
Zhang,1 Haijin Yu,1 Weiming Wang,1 Yongxi Chen,1 Weiliang Zhu,2 Nan Chen.1  
1Department of Nephrology, Ruijin Hospital, Shanghai Jiao Tong University, 
Shanghai, China; 2Shanghai Institute of Materia Medica, Chinese Academy of 
Sciences, Shanghai, China.


The study aimed to design a novel peptide that can block the interaction between IgG 
and FcγRIIa which is an inflammatory receptor, and verify its capacity and specificity of 
blocking. Based on the structure-based Computer Aided Drug Design (CADD) technology, 
we identified about 100 peptides derived from IgG Fc fragment, of which 31 peptides’ 
estimated inhibition constant value less than 20umol. Five novel peptides (P1, P2, P3, 
P4, P5) comprising all natural amino acids were synthesized with Estimated Inhibition 
Constant value lower than 5umol. The practical biological function study was designed to 
analyze these five peptides by biomolecular interaction analysis, flow cytometry technique 
and rosette test. Data showed that the binding of two peptides (P1, P5) to FcγRIIA was 
concentration-dependent by BIACORE method, and their Equilibrium Dissociation 
Constants (KD) was 406uM, 475uM, respectively. By flow cytometry technique, the 
monomeric IgG could bind to K562 cells and U937 cells compared to control group (percent 
of possitive cell was 17.59 ± 0.354 vs 55.34 ± 7.11 to K562 cells and 4.52 ± 3.46 vs 95.63 
± 3.84 to U937 cells, p < 0.05), but its affinity with K562 was lower than that with U937 
(percent of possitive cell was 55.34 ± 7.11 vs 95.63 ± 3.84, p < 0.05). P1 and P5 could 
significantly block the monomeric IgG binding to K562, but not the rest of peptides. None 
of the five peptides could block the IgG binding to U937 cell (p > 0.05). The data presumed 
that peptide P1 and P5 could specifically block the binding capacity of IgG to FcγRIIA. 
Meanwhile, peptide P1 and P5 can block rabbit anti-sheep red cell antibody sensitized 
sheep red cells binding to K562 cells. In summary, the study is unique in that it is a CADD 
technology via de novo drug design combined with molecular docking for a selective small 
peptide inhibitor of FcγRIIA. We succeeded in designing and synthesizing two peptides 
can idio-block the interaction of IgG-FcγRIIa, and might be the new therapeutic trends 
of autoimmune diseases.
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mTOR Inhibition Blocks Cardiac Hypertrophy after Renal Mass Reduction  
Barbara Vodenik,1 Jordi Rovira,1 Edgar M. Arellano,1,2 Joaquim Carreras,3 
Daniel Moya-Rull,1 Elisenda Bañón-Maneus,1 María J. Ramírez-Bajo,1 Luís F. 
Quintana,1 Ignacio Revuelta,1 William J. Howat,4 Fritz Diekmann,1,5 Josep M. 
Campistol.1  1Nephrology and Renal Transplantation, Laboratori Experimental 
de Nefrologia I Transplantament (LENIT), Hospital Clinic de Barcelona, 
Barcelona, Spain; 2Department of Nephology, Hospital Universitario “José 
E. González”, Monterrey, Nueve León, Mexico; 3Department of Pathology, 
Division of Molecular Histopathology, University of Cambridge, Cambridge, 
United Kingdom; 4Cancer Research UK, Cambridge Research Institute. Li Ka 
Shing Centre, Cambridge, United Kingdom; 5Department of Nephrology, Charite 
Campus Mitte, Berlin, Germany.


Cardiovascular diseases are prevalent in patients with chronic kidney insufficiency and 
may account for 50% of all deaths. Heart hypertrophy is the most frequent cardiac alteration 
and an independent risk factor for sudden death and heart failure.


The study aims to evaluate the influence of Sirolimus (SRL) treatment on cardiac 
hypertrophy produced in a rat model of renal mass reduction (RMR).


Methods: Rats underwent 2/3 cryoablation of the left kidney and subsequently right 
nephrectomy (Nx) or sham operation (S). Six weeks after surgical intervention 1.0 mg/
kg SRL or vehicle (VEH) were injected 3 times a week. After 18 weeks, wall-to-lumen-
ratio and cardiac mass were quantified and interventricular septum and left ventricular 
wall measured.


Results: 5/6 Nephrectomy produced a significant cardiac mass increase normalized by 
tibia length (S+VEH =0.25±0.03 g/cm; Nx+VEH = 0.32±0.06 g/cm, p=0.03). This effect was 
blocked in SRL-treated animals (0.22±0.03 g/cm, p=0.004). Nephrectomized rats treated 
with VEH presented a concentric hypertrophy that was restricted by SRL administration. 
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Moreover, SRL-treated rats showed an impeded coarsening of the interventricular septum 
(2.1±0.6 vs 1.4±0.4 mm; p<0.029) and the left ventricular wall (2.6±0.4 vs 1.9±0.2 mm; 
p<0.008).


The systolic blood pressure did not vary in SRL-treated animals.
Conclusion: SRL treatment inhibits cardiac hypertrophy in a rat model of RMR without 


revealing impacts on the blood pressure. This data indicates direct antiproliferative effects 
of SRL on fibroblasts and/or cardiomyocytes.
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Functional Significance of Angiotensin II Type 1 Receptor Signaling in 
Mouse Distal Convoluted Tubule Cells  Koichi Azuma, Shinn-ichiro Masuda, 
Hiromichi Wakui, Yuko Ikeya, Masato Osawa, Tomohiko Kanaoka, Kouichi 
Tamura, Tomoaki Ishigami, Yoshiyuki Toya, Satoshi Umemura.  Department 
of Medical Science and Cardiorenal Medicine, Yokohama City University, 
Yokohama, Kanagawa, Japan.


Accumulating evidence indicates that the intrarenal renin-angiotensinn system 
participates not only in the regulation of renal hemodynamics and sodium handling, 
but also in the pathogenesis of hypertension and fibrotic kidney disease. Although the 
biological actions of angiotensin II (ANG II) are influenced by ANG II type 1 receptor 
(AT1R) activity, and AT1R is abundantly expressed in the distal tubules in addition to the 
vasculature, glomeruli, and proximal tubules in the kidney, the functional significance 
of AT1R signaling in distal tubular cells remains unclear. Therefore, we examined the 
function of distal tubular AT1R in vitro using an immortalized cell line of mouse distal 
convoluted tubule (mDCT) cells. The results of reverse transcriptase-polymerase chain 
reaction and western blot analysis revealed that AT1R and its associated protein (ATRAP) 
are expressed endogenously in mDCT cells. Stimulation of mDCT cells with ANG II 
increased the production of transforming growth factor-b (TGF-b), with increases in c-fos 
gene transcription, mRNA expression of NADPH oxidase 4 (NOX4) and the epithelial 
sodium channel a-subunit (aENaC) in mDCT cells. These activating effects of ANG II 
were completely inhibited by an AT1R-specific blocker but not an ANG II type 2 receptor 
blocker. Furthermore, overexpression of ATRAP by adenoviral gene transfer suppressed 
the ANG II-mediated increases in NOX4 gene expression and TGF-b secretion into the 
medium. These results demonstrate the functional significance of renal distal tubular AT1R 
signaling and the antagonistic effect of tubular ATRAP on this signaling.
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The Anaphylatoxin C3a Mediates Kidney Ischaemia Reperfusion Injury 
in Balb/c but Not in C57/BL6 Mice  Elham Asgari, Conrad Farrar, Steven 
Sacks, Wuding Zhou.  MRC Centre for Transplantation, King’s College London, 
London, United Kingdom.


Background and aim: Ischemia reperfusion (IR) causes significant morbidity and 
mortality after organ transplantation. Complement activation plays a major pathogenic role 
in IR. C3a and C5a are potent inflammatory mediators derived from complement cascade 
activation and involved in many pathological conditions. C5a blockade in a rat model of 
IR injury has been found to be protective. Using a well established mouse model, we aimed 
to analyze the role of the other anaphylatoxin, C3a, in kidney IR injury.


Methods: We compared 15 WT (wild type) Balb/c mice to 19 C3a receptor-deficient 
(C3aR-/-) mice with 50 min period of ischaemia (bilateral clamping of renal vessels) 
followed by 24 hours of reperfusion. We repeated this experiment in C57/BL6 strain of 
mice (16 WT and 19 C3aR-/-). Renal injury was assessed by BUN levels and review of 
histology samples from the kidneys.


Results: We found significant protection from I/R injury in C3aR-/- Balbc mice (p= 
0.0014) compared to WT. Surprisingly, we did not observe this protective effect in the 
C57/BL6 strain (p=0.13).


Conclusion: Based on these data we suggest A) that C3a (like C5a) plays a role in kidney 
IR and B) that the effect of C3a is heavily dependent on additional mouse strain-specific 
factors. The exact nature of this/these factor(s) is currently unknown. However, it has been 
shown that serum C5a levels in Balb/c mice are significantly lower compared to C57/BL6 


mice. This could indicate that C3a and C5a perhaps induce their effect through similar 
pathways and in the absence of one; the other may compensate its effect. It is possible that 
in our experiment, the C3aR-/- Balb/c mice, due to their low C5a expression, were protected 
against IR, whereas in C57/BL6 animals, C5a levels were sufficient to compensate for the 
lack of C3a and induced damage comparable to the WT.
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Inflammatory Stress Redistributes Lipids from Circulation To Target 
Organs in Apolipoprotein E Knockout Mice  Kun-Ling Ma,1 Xiong-Zhong 
Ruan,2 Bi-Cheng Liu.1  1Institute of Nephrology, Zhong Da Hospital, Southeast 
University, Nanjing, Jiangsu, China; 2Centre for Nephrology, Royal Free and 
University College Medical School, University College London, London, 
United Kingdom.


Objective: Our previous studies demonstrated that inflammatory stress induced lipid 
accumulation and foam cell formation in vitro. In this study we assessed how inflammatory 
stress affects physiological lipid distribution in vivo.


Methods: Apolipoprotein E knockout (apoE KO) mice were injected with casein to 
induce an inflamed atherosclerotic model. Serum levels of inflammatory cytokines and lipid 
profile were respectively measured by enzyme-linked immunosorbent assay and clinical 
biochemistry assay. The effects of inflammatory stress on lipid accumulation in aorta, liver 
and kidney were evaluated by Oil Red O staining and intracellular cholesterol quantitative 
assay. The protein expression of low density lipoprotein receptor (LDLr), sterol regulatory 
element binding protein-2 (SREBP-2) and SREBP-cleavage-activating protein (SCAP) in 
tissues was checked by immunohistochemical staining or Western Blot.


Results: Significantly elevation of serum levels of TNFα and serum amyloid A in 
casein injected mice confirmed the successful induction of inflamed model. Serum levels 
of lipid profile in the mice were markedly decreased compared to controls. Inflammatory 
stress increased lipid accumulation in aorta, liver, and kidney. Further analysis showed 
that inflammatory stress increased the protein expression of LDLr, SREBP-2, and SCAP 
in aorta, liver and kidney of inflamed mice.


Conclusion: Inflammatory stress may induce lipid redistribution from circulation to 
target organs, thereby resulting in hypolipidemia. The potential mechanism is through 
disrupting LDLr feedback regulation.
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Heme Oxygenase-1 Expression Modulates Murine Dendritic Cell 
Maturation In Vitro and Differentiation In Vivo  Dong Jun Park, Anupam 
Agarwal, James F. George.  Department of Medicine ad Surgery, University of 
Alabama at Birmingham, Birmingham, AL.


We hypothesized that HO-1 expression in dendritic cells (DC) changes as a function of 
maturation, and that HO-1 expression is differentially regulated among DC subpopulations. 
To evaluate HO-1 expression in bone marrow derived DC (BMDC), DC were propagated 
from mouse bone marrow cells under three conditions: 100U/ml GM-CSF, 800U/ml 
GM-CSF, and 100 U/ml GM-CSF + 10 ngml IL-4. Cultures were stimulated with LPS 
followed by measurement of HO-1 protein and mRNA as a function of time. At 800U/
ml GM-CSF, HO-1 expression peaked at 16 hours and was largely absent by 48 hours. In 
contrast, BMDCs propagated in GM-CSF at 100U/ml continued to express HO-1 for at 
least 48 hours, providing a potential explanation for differences in HO-1 expression by 
DCs reported in the literature. Flow cytometry analysis of HO-1 expression by splenic 
DCs showed that CD8+ DC expressed HO-1 at high levels and notably, CD8+ DCs were 
rare or absent in HO-1 deficient mice [7.62 ± 1.59 in wild-type and 3.46 ± 1.49, n=3 in 
HO-1 deficient mice, p=0.03]. CD8+ DCs are short-lived with a life-span of <3 days, and 
arise from intrasplenic CD8- precursors. To determine if the development of CD8+ DCs 
or their precursors are dependent on HO-1, splenocytes from GFP transgenic mice were 
adoptively transferred to HO-1 deficient mice or their wild-type littermates. Five days 
later, the spleen of the recipient mice were analyzed for the presence of GFP-labeled DC. 
Since DC already present in the GFP-labeled spleen cells live less than three days, it was 
presumed that GFP+ CD8+ DCs observed in the recipient mouse at five days post-infusion 
arose from the transferred GFP+ precursors. In HO-1 deficient mice, few GFP-labeled CD8+ 
DCs were isolated from the spleen in comparison to wild-type animals in which GFP+ CD8+ 
DCs were readily detectable. The data therefore suggest that splenic DC subpopulations 
differentially regulate HO-1 expression and that the development of CD8+ splenic DCs 
from precursors may be HO-1 dependent.
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Ang II Flares up In Situ HIV-Associated Nephropathy (HIVAN)  Dileep 
Kumar,1,2 Sandeep Magoon,2 Sridevi Konkimala,2 Asma Madad,1 Guohua Ding,3 
Pravin C. Singhal.1,2  1Immunology, Feinstein Institute for Medical Research, 
Manhasset, NY; 2Medicine, Long Island Jewish Medical Center, New Hyde 
Park, NY; 3Medicine, Wuhan University College of Medicine, Wuhan, Hubei, 
China.


Patients with HIV-1 infection on highly active anti-retroviral thearpy (HAART) have 
been reported to carry almost zero viral loads. We hypothesize that after an HIV-1-induced 
initial injury, if adverse environment such as the activation of Renin Angiotensin System 
(RAS) prevails, in situ HIV renal lesions (minimal or submicroscopic renal lesions incurring 
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during the period of significant viral loads) may develop into an overt HIVAN phenotype 
despite zero viral loads in the later periods. In other words, the time of institution of HAART 
as well as the presence of the activated of RAS may determine the development of an overt 
HIVAN phenotype in patients whose kidneys have sustained HIV-1-induced injury.


To prove our hypothesis, we have taken advantage of the time course effect on 
development of renal lesions in doxycyline-fed Vpr mice. To have endogenous generation 
of Ang II, we have generated Vpr mice (a kind gift From Prof. Jeffery Kopp, NIH) with two, 
three and four copies of the angiotensinogen gene. Usually, by three weeks doxycycline-fed 
mice display either minimal or no microscopic renal lesions (in situ HIVAN, whereas, six 
weeks of doxycycline treatment is required to develop an overt HIVAN phenotype). Eight 
weeks old Vpr mice (three mice per group) with variable copies of angiotensinogen (Vpr-
Agt 2, Vpr-Agt 3 and Vpr-Agt 4) were fed drinking water containing doxycycline for three 
weeks. After three weeks, doxycycline was withheld from the drinking water. These mice 
were sacrificed at six weeks, kidneys were isolated and evaluated for renal histology.


Vpr-Agt-2 mice revealed no glomerular lesions and only mild tubular dilatation without 
any microcyst formation. Vpr-Agt-3 mice showed mild mesangial expansion and minimal 
tubular dilatation; whereas, Vpr-Agt-4 mice showed mild glomerular sclerosis and moderate 
tubular dilatation and microcyst formation.


These findings indicate that RAS activation allows the progression of in situ renal 
lesions into an overt HIVAN phenotype.
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Effects of Mycophenolic Acid (MPA) and Cyclophosphamide (CTX) on 
Cytokine and Matrix Protein Synthesis and Apoptosis in Human Mesangial 
Cells (HMC)  Qing Zhang, Susan Yung, Daniel Tak Mao Chan.  Department 
of Medicine, University of Hong Kong, Hong Kong SAR.


Mycophenolate mofetil (MMF) or CTX, combined with corticosteroid, is the 
conventional treatment for severe lupus nephritis. There is increasing data that mycophenolic 
acid (MPA), the active metabolite of MMF, can exert a direct effect on cells other than 
lymphocytes. It is not known whether CTX has direct effects on resident renal cells. We 
have previously reported that human polyclonal anti-DNA antibodies (HPAb) induced 
cytokines and matrix proteins in HMC. This study investigated the effect of MPA and CTX 
on inflammatory and fibrotic mediators induced by HPAb in HMC.


HPAb were isolated from the sera of 12 patients with lupus nephritis using affinity 
chromatography. Confluent growth arrested HMC were incubated with HPAb or control IgG 
(10µg/ml) for up to 72h. HPAb induced IL-6 and TGF-β1 secretion, fibronectin synthesis, 
NFκB and PKC-α activation, and apoptosis (TUNEL-positive cells) in HMC in a time-
dependent manner after 24-72h incubation (P<0.05 for all, compared to control IgG). MPA 
(5µg/ml) abrogated HPAb-induced NFκB and PKC-α activation, with decreased IL-6 and 
TGF-β1 secretion, fibronectin synthesis and apoptosis (P<0.05 for all, with vs without MPA). 
In comparison, CTX (10µg/ml) reduced fibronectin synthesis (P<0.05) but had no significant 
effect on cytokine release, activation of PKC-α or NFκB, or apoptosis in HMC.


These data demonstrated the direct but differential effects of MPA and CTX on changes 
in HMC function induced by HPAb, with potential therapeutic implications.
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Loss of Local Vascular Endothelial Growth Factor-A Accelerates Diabetic 
Nephropathy  Gavasker A. Sivaskandarajah,1,2 Vera Eremina,2 Hans J. Baelde,3 
Susan E. Quaggin.2,4  1Department of Physiology, University of Toronto, Toronto, 
ON, Canada; 2Samuel Lunenfeld Research Institute, Mount Sinai Hospital, 
Toronto, ON, Canada; 3Department of Pathology, Leiden University Medical 
Center, Leiden, South Holland, Netherlands; 4Dept of Medicine and Div of 
Nephrology, St. Michael Hospital, Toronto, ON, Canada.


Vascular endothelial growth factor-A (VEGF) is required for endothelial cell 
differentiation, and survival. VEGF expression is dysregulated in patients with diabetic 
(DB) nephropathy. Deletion or over-expression of VEGF in kidney podocytes leads to 
glomerular disease in mice. Given the critical role of VEGF in normal glomerular biology, 
we hypothesize that loss of local VEGF from podocytes of diabetic adult mice will accelerate 
the course of diabetic nephropathy. To test this hypothesis we designed a genetic system 
that allows us to knockdown VEGF in the glomeruli of diabetic mice. We used an inducible 
Cre-loxP gene targeting system to excise the VEGF gene from podocytes of adult mice 
(VEGF KO, Eremina, 2008). Mice were divided into four groups: VEGF KO alone, VEGF 
KO + DB, DB alone, and control. Diabetes was induced by streptozotocin (STZ) at 2.5 
-5 weeks of age. One week after STZ injection, VEGF KO was induced by doxycycline 
(Dox) in drinking water, to knockout the VEGF gene specifically in podocytes. A total of 57 
mice have been studied. Blood and urine were collected weekly to monitor blood glucose 
and urine protein concentrations. Mouse kidneys were dissected at 6-10 weeks after STZ. 
VEGF KO + DB mice had proteinuria, glomerular sclerosis worse than either DB alone or 
VEGF KO alone. In addition, 22% of the mice in VEGF KO + DB group died before the 
surrogate endpoint; whereas there were no early deaths in the control groups. Therefore, a 
reduction of local glomerular VEGF during diabetes causes endothelial injury accelerating 
the progression of diabetic nephropathy. These results suggest that VEGF inhibitor therapy 
might be associated with a greater risk of renal toxicity in diabetics.
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Inducible Podocyte VEGF164 Overexpression in Developing Mice Causes 
Minimal Change Disease  Delma Veron,1 Kimberly Reidy,2 Juan Jimenez,2 
Jason Teichman,2 Alda Tufro.1  1Pediatrics, Yale University, New Haven, CT; 
2Pediatrics, AECOM, Bronx, NY.


VEGF-A is required for development and maintenance of the glomerular filtration 
barrier, but the pathogenic role of excessive VEGF-A in multiple renal diseases remains 
unclear. Massive podocyte VEGF-A overexpression caused glomerular collapse and 
perinatal lethality, precluding further analysis. We generated inducible transgenic mice 
that overexpress podocyte VEGF164 at any chosen age. Here we report the phenotypes 
induced by podocyte VEGF164 excess during organogenesis and after birth. Podocin rtTA: 
tet-O-VEGF164 mice were generated, and podocyte VEGF164 overexpression was induced 
with doxycycline from E12 until birth or 2 weeks of age, and from birth to 2 weeks of age. 
Single transgenic littermates and uninduced podocin rtTA: tet-O-VEGF164 mice served 
as controls. Podocin rtTA: tet-O-VEGF164 mice are viable, upon doxycycline induction 
they express 2-3 fold higher kidney VEGF164 than single transgenics by ELISA, localized 
to podocytes by immunohistochemistry. Podocyte VEGF164 overexpression during 
organogenesis resulted in glomerulomegaly and minimal changes on light microscopy. 
Transmission electron microscopy showed uniform podocyte effacement, very few and wide 
foot processes, almost complete absence of slit diaphragms, replaced by occluding junctions, 
and swollen endothelial cells with few fenestrae. Controls had normal ultrastructure. Mice 
overexpressing VEGF164 had massive albuminuria whereas controls did not. Podocyte 
VEGF164 overexpression after birth caused massive albuminuria in >70% of two weeks 
old mice, glomerulomegaly, podocyte effacement and fusion, albeit less widespread than 
in newborns induced in utero. Endothelial cells were normal and had fenestrations. Control 
kidneys had normal ultrastructure. VEGF164-induced abnormalities were reversible upon 
removal of doxycycline and were not responsive to methylprednisolone.


Collectively, our studies suggest that moderate podocyte VEGF164 overexpression 
during organogenesis results in congenital nephrotic syndrome, whereas after birth VEGF164 
overexpression induces a steroid resistant minimal change like-disease in mice.
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CLIC5A Is Required for Ezrin-Dependent Maintenance of Podocyte 
Ultrastructure  Abass M. Al-Momany, Steven C. Kulak, Kathy Kozlowski, 
Barbara J. Ballermann.  Medicine (Nephrology), University of Alberta, 
Edmonton, AB, Canada.


We previously showed that CLIC5A mRNA and protein are extremely abundant and 
highly enriched in human and mouse glomeruli. CLIC5A complexes with ERM (ezrin-
radixin-moesin) proteins in actin-based placental microvilli and inner ear stereocilia. By 
confocal immunofluorescence (cIF) and immunogold transmission electron microscopy 
(IgTEM) we find that CLIC5A localizes to glomerular endothelial cells (GEn) and to 
the apical domain of podocytes with the same distribution as ezrin and podocalyxin. 
Phosphorylated ezrin is known to couple podocalyxin to the actin cytoskeleton of podocytes 
and disruption of this interaction produces foot process effacement and massive proteinuria. 
Here, we investigated whether CLIC5A plays a role in the ezrin/podocalyxin complex in 
podocytes.


By cIF, we find exquisite co-localization of CLIC5A with ezrin and podocalyxin in 
glomeruli. CLIC5A immunoprecipitates prepared from lysates of purified mouse glomeruli 
contained podocalyxin. In jitterbug (jbg/jbg) mice the CLIC5A protein is absent due to 
a partial gene deletion. The podocyte foot processes were markedly broader in jbg/jbg, 
compared to wild-type (+/+) mice, and GEn cells of jbg/jbg mice contained large vacuoles. 
These morphological abnormalities in jbg/jbg mice were associated with microalbuminuria. 
Western blots were performed on lysates of 20 microdissected glomeruli (to eliminate 
ezrin from tubular contamination) from 3 each, +/+, +/jbg and jbg/jbg mice. CLIC5A 
was reduced in +/- and absent from jbg/jbg glomeruli. Ezrin abundance was significantly 
reduced in +/jbg, and more so in jbg/jbg mice, while podocalyxin did not differ. Similarly, 
by cIF, ezrin and phospho-ezrin abundance in podocytes was diminished in jbg/jbg mice. 
In preliminary experiments (n=2; +/+ and jbg/jbg mice), adriamycin (15 mg/kg IV) resulted 
in 7- and 10-fold greater proteinuria in jbg/jbg mice compared to +/+ controls, 3 weeks 
after injection.


Hence, CLIC5A is a component of the podocalyxin/erzin complex, and its absence 
leads to decreased ezrin abundance in podocytes. This changes the podocyte ultrastructure 
and may enhance the suceptibility of podocytes to adriamycin-induced injury.
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Podocyte Secreted Angiopoietin like 4 (Angptl4) Is a Key Mediator of 
Glucocorticoid Sensitive Human Minimal Change Disease (MCD)  Lionel 
C. Clement,1 Carmen Avila-Casado,2 Elizabeth Soria,2 Suresh Shastry,1 Sumant 
S. Chugh.1  1Medicine/Nephrology, University of Alabama at Birmingham, 
Birmingham, AL; 2Pathology, Instituto Nacional De Cadiologia, Mexico City, 
DF, Mexico.


Human MCD is characterized by nephrotic range selective proteinuria (albuminuria), 
normal glomeruli on light microscopy, diffuse effacement of podocyte foot processes 
on electron microscopy, loss of glomerular basement membrane (GBM) charge, and is 
usually glucocorticoid sensitive. While studying mechanisms of proteinuria, we identified 
70-fold upregulation of glomerular Angptl4 mRNA expression in the heterologous phase 
of nephrotoxic nephritis. Similar upregulation was noted in puromycin nephrosis (PAN), 
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a rat model of human MCD, and localized to the podocyte by in situ hybridization and 
confocal imaging. Human kidney biopsies demonstrated substantial increase in podocyte 
Angptl4 expression by confocal imaging. Administration of glucocorticoids to PAN rats 
revealed podocyte Angptl4 expression to be glucocorticoid sensitive. For further study, 
podocyte specific Angptl4 transgenic rats (NPHS2-Angptl4 TG) were developed. Since 
Angptl4 is a secreted glycoprotein that circulates in plasma mostly in a cleaved form, 
adipose tissue specific transgenic rats (aP2-Angptl4 TG) were also developed to study 
the effect of increased intact circulating Angptl4 on the glomerulus. NPHS2-Angptl4 TG 
rats develop massive nephrotic range selective albuminuria (P<0.001) along with diffuse 
effacement or widening of podocyte foot processes, whereas aP2-Angptl4 TG rats are not 
proteinuric. Immunogold EM for Angptl4 in NPHS2-Angptl4 TG rats reveal abundant gold 
particles in podocytes and on the GBM, which is identical to wild type rats with PAN. 
Induction of low dose PAN in NPHS2-Angptl4 TG reveals significantly higher proteinuria 
(P<0.001, beyond baseline proteinuria) compared to wild type rats, further attesting the role 
of podocyte secreted Angptl4 in proteinuria. Alcian blue staining (a surrogate for GBM 
charge) of NPHS2-Angptl4 TG rats revealed loss or masking of GBM charge (P<0.01). 
In summary, increased podocyte secretion of Angptl4 reproduces all the cardinal features 
of human MCD.
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Angiopoietin like 4 (Angptl4), a Key Mediator of Human and Experimental 
Minimal Change Disease (MCD), Is a Glucocorticoid Sensitive Gene In Vivo 
and In Vitro  Lionel C. Clement, Sumant S. Chugh.  Medicine/Nephrology, 
University of Alabama at Birmingham, Birmingham, AL.


Angptl4 is a podocyte expressed gene that has been shown in our lab to play a key 
role in the development of proteinuria. Increased expression of Angptl4 was noted in the 
podocyte in both human MCD and puromycin nephrosis (PAN), and selective transgenic 
expression from the podocyte in NPHS2-Angptl4 rats results in the development of over 
100 fold increase in albuminuria and diffuse effacement or widening of foot processes. 
To test whether Angptl4 upregulation is glucocorticoid sensitive, rats were treated with 
methyl prednisone on alternate days starting 24 hour after a single IV injection of puromycin 
aminonucleoside. Significant reduction on proteinuria (P<0.01) and glomerular Angptl4 
mRNA expression (P<0.05) were noted in glucocorticoid treated PAN rats on Day 6. Since 
glucocorticoid sensitivity may be related to the local or systemic effects, we tested whether 
some of these effects were local and could be reproduced in vitro.A 2 Kb rat Angptl4 
promoter – reporter construct was transfected into cultured GECs and HEK 293 cells, and 
incubated cell with 10-4 M dexamethasone. A mild reduction in reporter activity was noted 
(P<0.05), suggesting that at least some of the glucocorticoid effect was locally mediated. 
This local effect is likely mediated via the glucocorticoid receptor, since it is lost after 
co-incubation of dexamethasone with glucocorticoid receptor antagonist mifepristone. 
However, the major difference between in vivo and in vitro glucocorticoid sensitivity 
suggests that a major part of Angptl4 glucocorticoid sensitivity is mediated by systemic 
effects. Thus, Angptl4 is the first known glucocorticoid sensitive gene to be directly involved 
in the pathogenesis of MCD.
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ZHX Proteins Regulate Podocyte Angiopoietin like 4 (Angptl4) Expression 
during the Development of Minimal Change Disease (MCD)  Sumant S. 
Chugh, Guangxing Bai, Lionel C. Clement.  Medicine/Nephrology, University 
of Alabama at Birmingham, Birmingham, AL.


Angptl4 is a podocyte expressed gene that has been shown in our lab to play a key role 
in the development of MCD. Increased expression of Angptl4 was noted in the podocyte in 
both human and experimental MCD (puromycin nephrosis, PAN), and selective transgenic 
expression from the podocyte in NPHS2-Angptl4 rats results in the development of over 
100 fold increase in albuminuria and diffuse effacement / widening of foot processes. Since 
ZHX3 and Angptl4 were originally identified as differentially expressed genes in the same 
initial study (Liu JBC 2006), we conducted studies to determine whether ZHX proteins 
regulate Angptl4 expression during the development of MCD. Using confocal imaging, 
reduced podocyte ZHX3 immunostaining was noted before, and increased podocyte nuclear 
ZHX1 was noted immediately after the onset of proteinuria in PAN. Overexpression of 
individual ZHX cDNA constructs in cultured glomerular epithelial cells (GECs) reveal 
that ZHX1 increases (P<0.001), and ZHX3 suppresses (P<0.001) Angptl4 expression in 
cultured GECs. Knockdown of ZHX3 using SiRNA, which increases podocyte nuclear 
ZHX1 by loss heterodimerization of ZHX3 – ZHX1 complexes (previously published Liu 
JBC 2006), results in sustained upregulation of Angptl4 over 72 hours (P<0.001). Therefore, 
it appears that the initial upregulation of Angptl4 in PAN is related to downregulation of 
ZHX3, whereas the sustained upregulation noted later is related to increased podocyte 
nuclear ZHX1. Next, we cloned the rat Angptl4 promoter and conducted co-transfection 
studies with ZHX3 and ZHX1 expression constructs to confirm regulation of this promoter 
by ZHX proteins in vitro. Three interspecies conserved ZHX3 binding motifs were then 
identified in the Angptl4 promoter. Site directed mutagenesis of the motif closest to ATG 
(identical to ZHX3 / CdxA binding motif, Liu JBC 2006) resulted in 15-fold reduction in 
promoter activity (P<0.001) and also abolished to ability of ZHX3 and ZHX1 to regulate 
Angptl4. These results suggest that ZHX proteins are critical mediators of podocyte Angptl4 
expression during the development of MCD.
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Arhgap24, a New Marker of Podocyte Differentiation, Links Glomerular 
Basement Membrane Binding to Secondary Foot Process Maintenance  
Shreeram Akilesh,1 Hani Suleiman,1 Christine Stander,1 Michelle P. Winn,2 
Andrey S. Shaw.1  1Washington University School of Medicine, St. Louis, MO; 
2Duke University, Durham, NC.


The specialized epithelial cell of the glomerulus, the podocyte, forms a complex cellular 
architecture as it develops. To study the genetic basis of this change, we analyzed the gene 
expresssion changes that occurred during differentiation of cultured podocytes. Arhgap24, a 
RhoGAP family member, was significantly upregulated when podocytes were differentiated 
in vitro. Arhgap24 upregulation required β1-integrin ligands such as collagen I, collagen 
IV or laminin. Within the podocyte, Arhgap24 localized to focal adhesion contacts and 
stress fibers. Previous work has shown that Arhgap24 is a target of Rho signaling via its 
effector kinase, ROCK. ROCK inhibition led to a decrease in Arhgap24 phosphorylation 
in vitro and to proteinuria in vivo. Since Rho activation is required for actin-based stress 
fiber formation and firm adhesion to substrates, our data suggest that Arhgap24 may also 
be required for maintenance of actin bundles in secondary foot processes. Consistent with 
this, Arhgap24 is highly conserved across species. We have identified a coding change in 
ARHGAP24 in a family with inherited focal segmental glomerulosclerosis and are exploring 
the functional consequence of this polymorphism on Arhgap24 function. Thus, Arhgap24 is 
a novel marker of podocyte differentiation which may couple integrin-mediated substrate 
binding to Rho-dependent establishment of secondary foot processes.
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Exploring Podocyte Regeneration with an Inducible, Podocyte Specific 
TERT Transgenic Mouse Strain  Jiankan Guo,1 Arnaud Marlier,1 Carlos 
Hader,1 Sik Lee,1 Sarah Huen,1 Shin-Ru Lin,1 Hongmei Shi,1 Zhao-Peng Du,2 
Daniel Biemesderfer,1 Lloyd G. Cantley.1  1Internal Medicine/Nephrology, Yale 
School of Medicine; 2Physiology, Yale School of Medicine.


Podocytes are terminally differentiated epithelial cells that are not believed to 
proliferate in vivo. Many insults can lead to podocyte injury/loss, which inevitably causes 
albuminuria and glomerulopathy. It has been shown in other organ systems that telomerase 
reverse transcriptase (TERT) promotes cell proliferation in addition to its telomere repair 
function. We have generated an inducible transgenic mouse strain that expresses hTERT 
exclusively in podocytes upon doxycycline induction. By real time RT-PCR analysis of 
glomeruli isolated from transgenic mice that received doxycycline in drinking water for 2 
weeks, hTERT expression level is as high as 50% of that of Wt1. hTERT expressing mice 
are healthy with normal renal histology and function. Podocytes cultured from these TERT 
transgenic mice will proliferate for extended periods when maintained on doxycycline. 
However, endogenous podocyte number is not significantly increased in glomeruli from 
these mice after 2-4 weeks induction. This may reflect differential cell cycle control between 
in vivo and in vitro systems. Ongoing experiments will test whether activation of hTERT 
expression following partial podocyte ablation induced with diptheria toxin treatment of an 
hTERT;iDTR;Pod-Cre triple transgenic mouse will result in podocyte proliferation. Thus 
this approach will allow prolonged in vitro podocyte culture and will provide a novel tool 
for the study of in vivo podocyte proliferation.
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DC-Specific ICAM-3-Grabbing Nonintegrin (DC-SIGN) and Lipid Rafts 
Mediated Entry of HIV-1 into Human Podocytes  Joanna Mikulak,1,2 Saul 
Teichberg,1 Shitij Arora,1 Dileep Kumar,1 Peter W. Mathieson,3 Moin A. Saleem,3 
Pravin C. Singhal.1,2  1Immunology, Feinstein Institute for Medical Research, 
Manhasset, NY; 2Medicine, Long Island Jewish Medical Center, New Hyde Park, 
NY; 3Children’s Renal Unit, University of Bristol, Bristol, United Kingdom.


HIV-1 gene expression by podocytes in human and mouse models of HIVAN indicate 
the role of these cells in the development of renal lesions. However the mechanism of 
HIV-1 entry into podocytes still remains a mystery. In the present study, we evaluated 
the entry of HIV-1 into conditionally immortalized human podocytes (CIHPs) and the 
involved mechanism.


CIHPs were incubated with primary R5 and X4 HIV-1 strains followed by viral assay. 
CIHPs were assayed for known HIV-1 receptors by RT-PCR, quantitative PCR and Western 
blotting. The functionality of the receptor, capability of viral transmission, and the invovled 
intracellular traffic was studied.


CIHPs rapidly internalized the primary R5 and X4 HIV-1 strains without the 
establishment of any productive infection; nevertheless, CIHPs were able to transmit 
viral particles to immune cells. CIHPs expressed DC-SIGN, which mediated the binding 
and the entry of HIV-1 into CIHPs. Anti-DC-SIGN antibody partially blocked HIV-1 
entry into CIHPs. Human renal tissue also showed podocyte expression of DC-SIGN. 
Since podocyte HIV-1 trafficking was not altered by chloroquine and NH4Cl, known pH 
modulating agents, it appears that HIV-1 routing occurred through a non acid vesicular 
compartments. Interestingly, podocyte depletion of cholesterol attenuated the HIV-1 entry 
and thus, indicating the role of lipid rafts in the viral entry. Since colchicine and cytochalasin 
B increased podocyte HIV-1 accumulation, it appears that both actin and microtubules 
participate in the viral trafficking. Brefeldin A (an inhibitor of Golgi-ER pathway) enhanced 
the podocyte HIV-1 accumulation and thus, suggesting that Golgi-ER pathway are also 
connected to podocyte viral sorting.
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We conclude that DC-SIGN receptor and lipid rafts expressed in human podocytes play 
the critical role in the HIV-1 internalization and in the activation of the cellular machinery 
for trafficking and degradation of HIV-1.
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Activation of the Notch Signaling Pathway in HIV Associated Nephropathy  
Madhulika Sharma, Shannon Callen, Da Zang, Gregory B. Vanden Heuvel, 
Shilpa Buch.  University of Kansas Medical Center, Kansas City, KS.


Recent studies have shown that Notch signaling plays an important role in the onset of 
glomerulosclerosis. We have previously shown that activated Notch1 signaling upregulates 
the expression of the homeodomain protein Cux1. Cux1 interacts with TLE4, an effector 
of the Notch signaling pathway, to regulate expression of cyclin kinase inhibitor p27 
during kidney development. Moreover, Cux1 transgenic mice develop glomerulosclerosis. 
Since Human Immunodeficiency Virus Associated Nephropathy (HIVAN) presents with 
sclerosing glomeruli, we evaluated the expression of Notch receptors in HIVAN using an 
HIV transgenic rat model (HIV Tg) that expresses seven of the nine HIV genes. HIV Tg rats 
develop HIVAN characterized by a collapsing variant of glomerulosclerosis, focal segmental 
sclerosis, and microcystic dilatation of tubules. HIV Tg rats also showed decreased 
glomerular number and increased glomerular cell proliferation compared to age matched 
controls. The expression of markers of podocyte differentiation, WT1 and synaptopodin 
were reduced, while desmin and vimentin expression was increased in glomeruli from HIV 
Tg rats, compared to controls. The HIV Tg rats ectopically expressed both the full-length 
Notch1 and activated Notch1 proteins in the glomeruli, while there was no expression of 
either form in the glomeruli from the age matched wild type controls. In addition, Notch3 
and Notch4 receptors were increased in the HIV Tg glomeruli. We also found that the 
expression of TLE4 and Cux1 was significantly increased and associated with decreased 
p27 expression in the HIV Tg glomeruli. Finally, renal biopsy samples from HIVAN patients 
showed an upregulation of cleaved Notch1 in glomeruli, compared to normal kidneys. Taken 
together, our results suggest that aberrant Notch signaling contributes to the pathogenesis 
of HIVAN, possibly by regulating Cux1, TLE4 and p27 expression.
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Mesangial Cell αvβ8 Integrin Provides Cytoprotective Surveillance of the 
Glomerular Endothelial Cell by Regulating PECAM-1 Expression and 
Sequestering TGF-β  Jeffrey R. Schelling,1 Shenaz Khan,1 Sujata Lakhe-
Reddy,1 Joseph H. McCarty,2 Christine M. Sorenson,3 Nader Sheibani,3 Louis F. 
Reichardt,4 Bingcheng Wang,1 John R. Sedor.1  1Department of Medicine, Case 
Western Reserve University, Cleveland, OH; 2Department of Cancer Biology, 
University of Texas M.D. Anderson Cancer Center, Houston, TX; 3Departments 
of Pediatrics and Ophthalmology, University of Wisconsin, Madison, WI; 
4Departments of Physiology and Biochemistry/Biophysics and Howard Hughes 
Medical Institute, University of California, San Francisco, CA.


Integrins are heterodimeric receptors, which regulate cell adhesion, migration, and 
survival. αvβ8 is most abundantly expressed in kidney and brain, and its major ligand is 
latent TGF-β. Kidney αvβ8 localizes to mesangial cells (MC), which appose glomerular 
endothelial cells (GEC) and maintain glomerular capillary integrity. To establish MC 
αvβ8 function, mice with homozygous Itgb8 deletion (Itgb8-/-) were generated on outbred 
and C57BL/6 congenic backgrounds. Most Itgb8-/- mice died in utero; Itgb8-/- live births 
failed to gain weight, and rarely survived beyond six weeks. A glomerular phenotype 
included albuminuria, azotemia and increased platelet endothelial cell adhesion molecule-1 
(PECAM-1 or CD31) expression. PECAM-1 upregulation was not due to GEC hyperplasia, 
hypertrophy or glomerular inflammation. In vitro experiments revealed that latent TGF-β1 
was released by Itgb8-/- MC, and incubation of Itgb8-/- MC-conditioned media caused 
apoptosis in PECAM-1-null, but not PECAM-1-expressing GEC. Apoptosis was reversed 
by pre-incubation with blocking TGF-β antibodies, suggesting that MC αvβ8 controls GEC 
cytoprotection by induction of PECAM-1 and sequestration of TGF-β in its latent form. 
MC migration, which has been implicated in glomerulogenesis, was diminished in Itgb8-


/- MC exposed to GEC-conditioned media or platelet-derived growth factor-BB, implying 
that GEC reciprocally regulate MC αvβ8 functions. We conclude that MC arbitrate GEC 
viability and defend vascular integrity through αvβ8-dependent paracrine regulation of 
PECAM-1 expression and prevention of latent TGF-β activation.
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VHL Deletion in Podocytes Upregulates Neuroglobin, a Brain Oxygen-
Binding Protein  B. Steenhard,1 K. Isom,1 L. Stroganova,1 A. Zelenchuk,1 P. 
St. John,1 L. Holzman,2 D. Abrahamson.1  1Anat & Cell Biol, Univ Kansas Med 
Ctr, Kansas City, KS; 2Medicine, Univ Michigan, Ann Arbor, MI.


We and others have previously shown that glomerular endothelial cells and podocytes 
express hypoxia-inducible transcription factors (HIFs). HIFs bind to hypoxia response 
elements (HREs) in target genes, such as vascular endothelial growth factor (VEGF), which 
is continually produced by podocytes throughout life. To further assess function of HIFs in 
podocyte biology, podocin-Cre mice were mated with floxed von Hippel-Lindau (fVHL) 
mice to selectively delete VHL, a component of an E3 ligase complex responsible for 
degradation of HIFs in normoxia. We reasoned that cells lacking VHL would overexpress 
stable HIFs and upregulate hypoxia-responsive genes. Urine profiles were conducted at 


4 weeks of age. As a group, Pod-Cre/fVHL mice had significantly more urinary albumin 
than wildtypes (p<0.03), but many mutants were normal. Quantitative real-time RT-PCR 
of isolated glomerular RNA confirmed that HIF1α and VEGF were both significantly 
upregulated in non-proteinuric mice. To assess all gene changes, glomeruli were isolated 
from non-proteinuric Pod-Cre/fVHL mice and expression profiling was undertaken using 
Affymetrix arrays. Only 34 genes had significant changes greater than 2 fold. Several of 
these contained known HREs such as adrenomedullin, phosphofructokinase, and HIF prolyl 
hydroxylase 3. We discovered that another putative hypoxia-responsive gene, neuroglobin 
(Ngb), was also induced at the mRNA level ∼15 fold. Ngb is an ancient, evolutionarily 
conserved hemoprotein that binds oxygen with an affinity higher than hemoglobin. Not 
reported previously in kidney, it has been found in central neural tissues where it may provide 
protection from hypoxia, thereby limiting brain injury during ischemia. Anti-Ngb labeling 
was seen in sections of Pod-Cre/fVHL glomeruli, and co-staining with anti-synaptopodin 
confirmed podocyte binding. Our results suggest that podocyte Ngb is upregulated in 
response to loss of VHL by stabilization of HIFs or through a HIF-independent mechanism. 
Ngb overexpression may play a novel protective role in podocytes to minimize damage 
and forestall proteinuria.
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Rapid Changes in the Ex Vivo Glomerular Filtration Barrier Implicate 
mTOR but Not Calcineurin Signaling in Early Steps of Podocyte Foot 
Process Effacement  John Vassiliadis, Douglas Matthews, Christina Bracken, 
Susan Schiavi, Stefan Wawersik.  Genzyme Corporation, Framingham, MA.


The renal glomerulus is composed of multiple cell types working in concert to form the 
glomerular filtration barrier. Alterations within this complex structure lead to effacement of 
glomerular podocyte foot processes, albumin leakage, and the development of proteinuria. 
While a number of cell lines have been established to study the cell biology of isolated 
glomerular cell types, experimental manipulation of the intact glomerulus remains difficult. 
Consequently, little is known about the signaling events controlling the early steps of foot 
process effacement and changes in the glomerular barrier. We have previously shown that 
isolated glomeruli respond rapidly to protamine sulfate, resulting in elevated albumin 
leakage. Calcium is necessary and sufficient for this effect, as calcium channel blockage 
and extracellular calcium chelation block the protamine sulfate effect while ionomycin 
treatment increases albumin permeability. Because, calcium-dependent signaling through 
the calcineurin pathway has recently been implicated in podocyte and glomerular function, 
we examined the effects of two clinically relevant calcineurin inhibitors, FK506 and 
Cyclosporine A (CsA) on protamine sulfate-induced glomerular damage. While glomeruli 
treated with FK506 showed a significant reduction in barrier damage, those treated with CsA 
did not. These data suggest that the calcineurin pathway is not required for initial stages 
of foot process effacement. Because FK506 acts by binding to the FKBP12 protein, we 
speculate that FK506’s effect on the glomerular barrier may be through FKBP12 binding 
rather than through calcineurin inhibition. To test this hypothesis, we treated glomeruli 
with rapamycin, an antiproteinuric that binds FKBP12 to inhibit mTOR signaling. Like 
FK506, rapamycin also blocks protamine sulfate-induced albumin release. We are currently 
examining mTOR signaling in more detail to understand its role in regulation of the podocyte 
cytoskeleton and its possible regulation by calcium influx.
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Coordination of mTOR1 Phosphorylation and ER Stress Causes Nephrotic 
Syndrome  Noriko Ito,1 Yukino Nishibori,1 Yugo Ito,1 Hisashi Takagi,1 Yoshihiro 
Akimoto,2 Kunimasa Yan.1  1Pediatrics, Kyorin University School of Medicine, 
Mitaka, Tokyo, Japan; 2Anatomy, Kyorin University School of Medicine, Mitaka, 
Tokyo, Japan.


Pathogenesis of the proteinuria in the acquired nephrotic syndrome (NS) still remains 
unclear. We have shown that endoplasmic reticulum (ER) stress in podocytes may underlie 
the proteinuria with NS (Kidney Int 2004, J Am Soc Nephrol 2007). The purpose of this 
study was to investigate whether mammalian target of rapamycin (mTOR) signaling cascade, 
which promotes protein translation and cell hypertrophy at many pathologic state, could 
be involved in the altered podocyte function at the proteinuric state of NS. We studied 
puromycin aminonucleoside (PAN) rat nephrosis that revealed significant proteinuria at 
day 2 and heavy proteinuria from day 3 on. Western blot study and immunohistochemistry 
demonstrated that mTOR1 phosphorylation occurred in the podocyte cytoplasm of day 1 
glomeruli, continuing at least till day 5. On the other hand, mTOR2 phosphorylation in 
day 5 glomeruli was rather reduced compared with that of the control glomeruli. Electron 
microscopy showed that podocyte foot processes of day 1 glomeruli were observed to be 
already enlarged compared with that of control glomeruli. Western blot study and confocal 
microscopy with ER stress marker (GRP78/94) demonstrated that ER stress also commenced 
at day 1 glomerular podocytes, which was followed by the downregulation of nephrin from 
day 3. In order to evaluate the interaction between mTOR1 phosphorylation and ER stress, 
cultured podocytes were stimulated by lipopolysaccharide (LPS), followed by Western blot 
study. Results with GRP78/94 and phosphorylation of mTOR1 and AMP-activated protein 
kinase (sensor of AMP/ATP) showed that mTOR1 and AMP-activated protein kinase 
phosphorylation were stimulated 3 h after treating with LPS, followed by upregulation of 
GRP78/94. These results suggest that mTOR1 phosphorylation may be implicated in the 
early event of the pathogenesis of proteinuria through leading to hypertrophy of the foot 
processes, which results in the consumption of ATP of podocytes, ER stress, thereby causes 
proteinuria via downregulation and degradation of nephrin.
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β-Catenin Plays a Dual Role in Podocytes  Hideki Kato,1 Antje Gruenwald,1 
Han Si,1 Thiruvur G. Niranjan,1 Fuad Spath,1 Jung Hee Suh,2 Laura Barisoni,3 
Makoto M. Taketo,4 Christian Faul,6 Lawrence B. Holzman,5 Jeffrey H. Miner,2 
Katalin Susztak.1  1Nephrology, Albert Einstein College of Medicine, Bronx, 
NY; 2Renal Division, Washington University, St Louis, MO; 3Pathology, New 
York University, New York, NY; 4Pharmacology, Kyoto University, Kyoto, 
Japan; 5Nephrology, University of Michigan Medical School, Ann Arbor, MI; 
6Nephrology & Hypertension, University of Miami Miller School of Medicine, 
Miami, FL.


β-catenin (Ctnnb1) plays a key role in organizing cell adhesion and controlling 
gene expression. To address the role of Ctnnb1 in podocytes, we generated mice 
of podocyte specific stabilized Ctnnb1 expression (NPHS2Cre:Ctnnb1Ex3/WT), 
and knockout (NPHS2Cre: Ctnnb1KO/KO).


NPHS2Cre:Ctnnb1Ex3/WT presented with GBM thickening at 6 weeks followed by 
albuminuria development at 10 weeks. Microarray experiments performed on isolated 
glomeruli identified 264 transcripts with increased and 50 with decreased expression in 
NPHS2Cre:Ctnnb1Ex3/WT. Gene expression and IHC studies for the various collagen 
and laminin isoforms indicate proper GBM composition. However, expression of MMP 
expression was lower in NPHS2Cre:Ctnnb1Ex3/WT animals, indicating that decreased 
GBM turn-over as a mechanism for the GBM thickening. The development of albuminuria 
coincided with integrin alterations and podocyte detachment. NPHS2Cre:Ctnnb1Ex3/Ex3 
developed not only GBM thickening, but severe albuminuria and glomerulosclerosis as early 
as 8 weeks, similar to animals where Ctnnb1 allele was stabilized and other was knock-
out (NPHS2Cre:Ctnnb1Ex3/KO), indicating that Ctnnb1 plays a dual role in podocytes. 
NPHS2Cre:Ctnnb1KO/KO showed no apparent phenotypes, however, these mice showed 
increased albuminuria when made diabetic due to enhanced podocyte injury. In vitro studies 
were performed with GSK-3b inhibitors to activate Ctnnb1 and indicated that β-catenin 
activation plays important role in podocyte motility by connecting integrinB1 signaling 
to the actin cytoskeleton.


Our results indicate that β-catenin in podocytes plays a dual role, via connecting integrin 
and actin cytoskeleton signaling and controlling the basement membrane.


Disclosure of Financial Relationships: nothing to disclose


F-PO1991


A Novel Podocyte Protein, PLEKHH2, Is Required for the Organization 
of Foot Processes and Normal Kidney Function  Asmundur Oddsson, Mark 
Lal, Kjell Hultenby, Jaakko Patrakka, Karl Tryggvason.  Medical Biochemistry 
and Biophysics, Karolinska Institutet, Stockholm, Solna, Sweden.


By profiling of newborn and adult mouse glomerular transcriptomes, over 300 novel 
highly glomerulus-associated proteins were identified (Takemoto et al. 2006). One of these 
is PLEKHH2, a member of a family of proteins of which little is known.


In the kidney, immunoelectron microscopy localized PLEKHH2 to podocytes, mainly 
to the foot processes.


Disruption of zebrafish PLEKHH2 expression by morpholino knockdown resulted in 
renal failure and proteinuria, as revealed by the passage of high molecular weight dextran 
through the glomerular filter to the renal tubuli. Ultrastructurally, lack of PLEKHH2 led to 
gross changes in the zebrafish glomerular filter (Parikka et al. unpublished).


Moreover, sequence variants in the human PLEKHH2 region have recently been 
reported as possible risk factors for susceptibility to diabetic nephropathy (Greene at el. 
2008).


To further study in vivo function of PLEKHH2 a mouse KO model has been 
generated.


The novel podocyte PLEKHH2 protein appears to have an essential role in the 
organization of the glomerular filtration barrier and it may be involved in the pathogenesis 
of diabetic nephropathy.
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Abnormal Podocyte Ultrastructure in Germline Nestin Knock-Out Mice  
Amanda Murphy,1 Paria Mohseni,2 Hoon-Ki Sung,2 Richard Leung,1 Andras 
Nagy,2,4 Susan Quaggin,2,3,4 Paul S. Thorner.1,4  1Pathology, Hospital for Sick 
Children, Toronto, ON, Canada; 2Samuel Lunenfeld Research Institute, Toronto, 
ON, Canada; 3Nephrology, St. Michael’s Hospital, Toronto, ON, Canada; 
4University of Toronto, Toronto, ON, Canada.


During embryogenesis, the intermediate filament nestin is transiently expressed in 
progenitor cells in the developing nervous system and in myocytic precursors. In the 
kidney, nestin is expressed in metanephric blastema and in podocytes at all stages of 
glomerular development. Upon differentiation, nestin expression is downregulated in most 
cells, but mature podocytes continue to express nestin in normal kidney and in all human 
glomerular diseases. Animal models show increased nestin expression in podocytes in 
response to injury. We therefore hypothesized that nestin plays important roles in one or 
more of podocyte development, function and glomerular disease. To investigate this theory, 
we generated a germline nestin knockout mouse and studied renal function, morphology 
and glomerular ultrastructure. Progeny were viable. Mice deficient in nestin showed no 
increase in urinary protein excretion by dipstick or protein-creatinine ratio. Morphologic 
differences between kidneys from nestin -/- mice and wild-type controls were apparent by 


scanning and transmission electron microscopy. There was reduced branching of podocyte 
primary and secondary processes, with abnormally contoured (dysmorphic) processes. Foot 
processes and slit diaphragms could be identified but often had unusual profiles instead of 
the usual palisading appearance along the glomerular basement membrane (GBM). There 
were no significant differences between wild-type and knock-out mice with respect to 
the number of glomeruli, glomerular diameter, number of podocytes per glomerulus, and 
number of foot processes per length of GBM. This is a unique phenotype and not typical of 
any human disease or transgenic model. We conclude that nestin plays an important role in 
podocyte structure and process formation or maintenance. Despite the effect on podocyte 
morphology, we could identify no obvious effect on glomerular function, suggesting some 
method of compensation for the altered podocyte structure.
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CRP Exerts Anti-Apoptotic Actions on Human Podocytes  Izabella Z. 
A. Pawluczyk,1 Bin Yang,1 Peter W. Mathieson,2 Moin A. Saleem,2 Peter S. 
Topham.1  1Infection, Immunity and Inflammation, University of Leicester, 
Leicester, United Kingdom; 2Children’s and Academic Renal Unit, University 
of Bristol, Southmead Hospital, Bristol, United Kingdom.


Albuminuria and elevated CRP levels are common manifestations of many inflammatory 
diseases. Cardiovascular based drugs, with secondary anti-inflammatory actions, such as 
ACE-inhibitors are concomitantly able to reduce both proteinuria and CRP levels, raising 
the question of whether CRP directly influences the processes that result in proteinuria. As 
proteinuria is thought to be a result of podocyte dysfunction we investigated whether there 
is a patho-mechanistic link between CRP, podocytes and the induction of proteinuria.


Our results demonstrated that while inflammatory agents such as macrophage 
conditioned medium (MCM) and IL-1β induced the expression of CRP mRNA in 
podocytes, they were unable to induce CRP protein. Moreover, stimulation of podocytes 
with exogenous CRP did not induce the secretion of the pro-inflammatory cytokines IL-6 
or TNFα as seen in endothelial cells.


CRP did however, upregulate the expression of the slit diaphragm proteins nephrin 
and CD2AP as well as the structural proteins ezrin and podocalyxin-like 1, which are also 
known to be involved in cell signalling via the p85 regulatory subunit of PI-3 kinase.


CRP exposure inhibited podocyte apoptosis, observed as a reduction in caspase-3 
enzyme activity and an up regulation of the expression of the anti-apoptotic protein Bcl-
2. In the presence of the PI-3 kinase inhibitor LY294002 CRP-mediated suppression of 
caspase-3 activity was significantly reduced.


Taken together, these data suggest that, rather than inducing podocyte damage, CRP 
protects podocytes by maintaining their structural integrity and initiating a PI-3 kinase/
Akt survival cascade, which suppresses apoptosis thereby allowing podocytes to recover 
from injury.
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The Contribution of the Glycosaminoglycans Hyaluronan and Chondroitin 
Sulphate to Glomerular Endothelial Cell Glycocalyx In Vitro  Rebecca R. 
Foster,1 Anurag Singh,1 Gavin I. Welsh,1 Robert Steadman,2 Peter W. Mathieson,1 
Simon C. Satchell.1  1Clinical Sciences@North Bristol, University of Bristol, 
Bristol, United Kingdom; 2Institute of Nephrology, University Hospital of Wales, 
Cardiff, United Kingdom.


We have shown that glomerular endothelial cells (GEnC) express glycocalyx and that 
heparan sulphate contributes to macromolecular protein restriction (Singh et al, 2007). 
In addition heparinase, hyaluronidase and chondroitinase infusion reduces the GEnC 
glycoclayx thickness in mice (Jeansson et al, 2005) suggesting a function for hyaluronic 
acid (HA) and chondroitin sulphate (CS) in the glomerular filtration barrier (GFB). Our aim 
was to examine the contribution of these to GEnC macromolecular protein passage.


Human conditionally immortalised (ci)GEnC and fresh frozen human kidney sections 
were immunostained using an HA binding protein (HABP) or an anti-CS antibody. Removal 
of HA and CS by both hyaluronidase (HYAL) and chondroitin ABC lyase (chondroitinase) 
was examined. HA resynthesis was examined by removal with HYAL and measuring 
HABP 30h later by excitation at 490nm and emission at 520nm. GEnC were cultured on 
porous supports and trans-endothelial electrical resistance (TEER, a measure of monolayer 
integrity) was recorded before and after treatment. Macromolecular permeability was 
assessed by labelled albumin flux across enzyme treated monolayers.


HA and CS expression was confirmed by immunofluorescence in ciGEnC and human 
glomeruli. HYAL was more effective for HA removal as chondroitinase was for CS. Neither 
ZO-1 nor VE-cadherin distribution were affected by the enzymes. 30h after HYAL treatment 
(background) the HABP signal increased by 171.18%, by 215 44% in HYAL untreated cells 
and by 358 23% in the presence of serum (p <0.001, ANOVA). HYAL dose dependently 
decreased TEER (p<0.001, ANOVA) whilst dose dependently increasing labelled albumin 
flux over time (p<0.05, two way ANOVA) showing that HA affects solute permeability 
without a differential effect on macromolecular passage.


In conclusion, both HA and CS form a component of the GEnC glycocalyx and 
their enzymes have been characterised, HA is synthesised by GEnC and restricts solute 
permeability across GEnC monolayers.


Disclosure of Financial Relationships: nothing to disclose







J Am Soc Nephrol 20: 2009 Renal Pathology: Molecular Basis of Glomerular Disease (Meeting-Within-a-Meeting) 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


566A


F-PO1995


AL-Amyloidogenesis by Mesangial Cells: Insights from an In-Vivo 
Animal Model  Guillermo A. Herrera,1 Elba A. Turbat-Herrera,2 Jiamin 
Teng.3  1Pathology, Nephrocor, Tempe, AZ; 2Pathology, Nephrocor, Tempe, AZ; 
3Neurology, Saint Louis University, St Louis, MO.


In-vitro mesangial amyloid formation by mesangial cells (MCs) has been carefully 
studied. There has not been an acceptable model that would allow to study this process as 
it occurs in-vivo over an extended period of time. In-vitro events do not always translate 
into in-vivo; therefore, an in-vitro model is most welcome to advance our understanding 
of glomerular amyloidogensis.


Mice (n=15) were injected daily in the penile vein with light chains (LCs) purified from 
the urine of patients (n=4) with renal biopsy-proven AL-amylodosis. Kidneys (and especially 
glomeruli) were examined at various time frames post-injection (1,2,5,7,10,14,17,21, and 
42 days) examined by light, immunofluorescence, transmission electron and scanning 
electron microscopy (EM).


Glomerular amyloidosis was identified in the injected mice. Extracellular amyloid 
deposition was first detected 3 days after injection; however, in specimens before 72 hours 
there was evidence indicating that the MCs were actively engaged in the process of amyloid 
formation. The amount of amyloid deposition in the mesangial matrix increased with time. 
Likewise, apoptotic MCs increased as the amount of amyloid produced was increased. An 
increase in intracytoplasmic lysosomes, many located adjacent to the cell membranes, was 
noticeable in MCs. Amyloid was observed being extruded by the MCs into the matrix by 
scanning EM. Blebbing of the cytoplasm of MCs containing the lysosomes and small cell 
membrane breaks were noted as the amyloid was extruded.


Similar events as those seen in the in-vitro model were noted in this in-vivo model. 
Surface events in the MCs were well documented with transmission and scanning EM. 
This is the first time that the sequence of events involved in MC amyloid formation is fully 
dissected in an animal model.
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The LIM Protein, Hic-5, Is Upregulated in Experimental Glomerulosclerosis 
in Correlation with Increased Collagen Type I Expression and Glomerular 
Cell Apoptosis  Nick Hornigold,1 Tim Johnson,2 Rosamonde E. Banks,1 Andrew 
Mooney.3  1CRUK Clinical Research Centre, St James’s University Hospital, 
Leeds, United Kingdom; 2Academic Nephrology Unit, University of Sheffield, 
Sheffield, United Kingdom; 3Renal Unit, St James’s University Hospital, Leeds, 
United Kingdom.


Glomerulosclerosis is the final common pathway through which all glomerular 
diseases lead to renal failure. It is characterised by progressive loss of glomerular cells 
through apoptosis associated with deposition of abnormal extracellular matrix (ECM). 
We have previously demonstrated that mesangial cells are more susceptible to apoptosis 
in vitro if subcultured on ECM expressed in scelrosed glomeruli (Collagen I), compared 
to cells subcultured on constituents of normal glomerular ECM (Collagen IV), and that 
this susceptibility was mediated by the LIM protein, Hic-5 (ASN 2008). Cells subcultured 
on Collagen IV downregulated Hic-5 and were less susceptible than cells subcultured on 
Collagen I; siRNA knock down of Hic-5 restored resistance to pro-apoptotic triggers in 
such cells.


We have now studied Hic-5 expression in vivo. 6 rats underwent 5/6ths nephrectomy 
and 6 animals underwent sham operation. Rats underwent no other intervention, and 3 
operated and 3 control animals were sacrificed at days 90 and 120. Immunohistochemical 
staining for Hic-5 was performed and glomerular staining scored by a blinded observer 
on a 0-5+ scale. In rats subjected to sham operation, Hic-5 expression was confined to the 
distal tubules, with undetectable levels of expression in glomeruli (staining score 0.1+/- 0.3 
[mean +/- S.D.]). However, in rats subjected to subtotal nephrectomy, glomerular expression 
of Hic-5 increased significantly at days 90 and 120 in mesangial areas in all glomeruli in 
a segmental pattern (staining score 3.05+/- 1.05). The timing of peak expression of Hic-5 
coincides with the time of maximal glomerular cell apoptosis in this model, and correlated 
with Collagen type I expression.


These in vivo data support the hypothesis that Hic-5 is pivotal in the regulation 
of mesangial cell susceptibility to apoptosis during glomerulosclerosis. This work was 
supported by KRUK, and The Yorkshire Kidney Research Fund.
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Key Members of the Insulin Like Growth Factor Family May Contribute 
to the Development of Collapsing Glomerulopathy in Non-HIV Patients  
Camille Mace,1 Hilal Arnouk,1 Lionel C. Clement,1 Carmen Avila - Casado,2 
Sumant S. Chugh.1  1Division of Nephrology, University of Alabama at 
Birmingham, Birmingham, AL; 2Department of Pathology, Instituto Nacional 
de Cardiologia, Mexico City, DF, Mexico.


Some HIV negative patients develop collapsing glomerulopathy as a result of circulating 
factors, and the disease is known to recur following renal transplantation. Injection of plasma 
from these patients into a specific strain of rats results in the development of proteinuria 
and glomerular collapse (Avila Casado KI 2004). Since this pathogenic effect can be 
eliminated by heat inactivation of the plasma, it is likely that these circulating factors are 
proteins. We conducted a proteomic analysis of plasma from 6 patient and age, sex and 
race matched normal plasma to identify putative candidate circulating factors. First, 12 


common circulating plasma proteins were absorbed out from study and control plasma using 
affinity columns (Beckman Coulter). Next, DIGE studies were conducted after labeling 
column unbound fractions with cY3 or cY5, using 24 cm gels of 2 different percentages in 
triplicate. After scanning the gels on a laser based Typhoon scanner and software assisted 
analysis (DeCyder), over 100 spots that were increased in the study samples were identified 
in two or more study samples. Excision of the 10 most prominent spots from preparative 
gels, followed by MALDI-MS/MS and Q-TOF analysis lead to the identification of one 
protein per spot, including key members of the insulin like growth factor (IGF) family. 
The remaining spots were excised from preparative gels using an automated spot picker, 
and MALDI identification is pending. Adenoviral expression constructs for members of 
the insulin like growth factor family are being prepared for injection into susceptible rats. 
In summary, specific members of the IGF family may contribute towards the development 
of human non-HIV collapsing glomerulopathy.
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Cytoskeleton-Active Agents and the Mechanical Properties of Rat Renal 
Glomeruli  R. Tyler Miller,1 Jeff Byfield,2 Hans Wyss,4 Martin R. Pollak,3 Joel 
Henderson,3 Paul A. Janmey,2 David A. Weitz.4  1Medicine and Physiology, 
CWRU, Cleveland, OH; 2Biophysics, Univ. Penn., Philadelphia, PA; 3Medicine, 
BWH/Harvard, Boston, MA; 4Physics, Harvard Univ., Cambridge, MA.


The mechanical properties of tissues and cells are important determinants of their 
differentiated state, function, and responses to injury, but are not well characterized or 
understood. Renal glomeruIi in particular, primarily the capillary walls, are exposed to 
significant hemodynamic forces and must have mechanical properties that permit them 
to withstand and accommodate these forces. A link between mechanical behavior and 
biological function is expected for glomeruli, and understanding their mechanics is an 
important step towards understanding renal diseases characterized by abnormal expression 
or assembly of structural proteins and abnormal hemodynamics. We use two techniques 
that permit micromechanical testing of supra-cellular biological structures, atomic force 
microscopy and a newly developed technique based on flow-induced deformation of 
objects within glass microcapillaries, to characterize the elastic properties of rat glomerular 
capillaries and glomeruli treated with drugs that modify the cytoskeleton. The baseline 
elastic moduli of the capillary wall and intact glomeruli were both approximately 2,500 Pa. 
Treatment with the actin-depolymerizing drugs cytochalasin D and latrunculin B reduced the 
elastic moduli of capillaries and whole glomeruli by approximately 50%, and blebbistatin, 
which inhibits the activity of non-smooth muscle myosin II, reduced the elastic moduli 
by approximately 35%. The expression levels of several cytoskeletal and focal adhesion 
proteins were not affected by these treatments. These results demonstrate that glomeruli 
have tightly controlled mechanical properties, that those properties are dependent on the 
state of the actin cytoskeleton and non-muscle myosins, and that glomerular capillaries 
contribute significantly to the mechanical responses of whole glomerluli. Our data are 
supported by two independent techniques which provide similar values for the elastic 
moduli of capillaries and whole glomeruli.
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Changes in Mouse Glomerular Ultrastructure Following a Decrease in 
Permeability Associated with Raised VEGF-A165b Levels  Chris R. Neal, 
Joanne K. Ferguson, Yan Qiu, Lanati Silvia, Dave O. Bates, Steve J. Harper.  
Microvascular Research Laboratories, Department of Physiology and 
Pharmacology, University of Bristol, Bristol, England, United Kingdom.


Splicing of Vascular endothelial growth factor A gene forms anti-angiogenic isoforms 
(VEGF-Axxxb) and pro-angiogenic isoforms (VEGF-Axxx). The effect of VEGF-A165b on 
glomerular ultrastructure was studied using transgenic mouse lines expressing VEGF-A165b 
under the nephrin promoter. In homozygous expressors of VEGF-A165b(HOM) water 
permeability of the glomerular filtration barrier (GFB) was halved compared to control 
(CON) (HOM:0.73±0.09, CON:1.95±0.16 n=8, min-1mmHg-1 p<0.01). In mice as in other 
animals the GFB is partially covered by podocyte cell parts forming a subpodocyte space 
(SPS) restricting ultrafiltrate drainage (Neal (2007) Am J Physiol 293:F1787, Neal (2005) 
JASN 16:1223), although SPS function is unknown it has been demonstrated to concentrate 
10kDa Dextran (Salmon (2007) Am J Physiol 293:F1777-1786). How did glomerular 
ultrastructure and SPS change with the production of VEGF-A165b.


Kidney from HOM and CON was processed using standard TEM protocols.
The coverage of GFB by SPS on the urinary side was unchanged (HOM 41±10%, CON 


55±5% p>0.05). Podocyte filtration slit width and density did not change between HOM 
and CON under SPS or not. The changes occurred on the endothelial side; fenestration 
density was halved in HOM under SPS (3.34±0.25 fen/µm, 1.47±0.30 fen/µm p<0.0001) 
similarly in non-SPS regions. 11±3% of the CON fenestrations under SPS displayed electron 
dense material (‘fuzzy’ fenestrations), this rose to 65±10% in HOM (43±9% non-SPS) – no 
diaphragms were seen. CON fuzzy fenestrations (91±9nm) became narrower under SPS in 
HOM (63±2nm, p<0.0001) and narrower still in non-SPS in HOM (53±4nm, P=0.01)


The VEGF-A165b reduction in GFB water permeability is mirrored by a reduction 
in fenestration density and size and a switch from ‘open’ type endothelial fenestrations 
to smaller ones containing electron dense material. The gradation of effects from SPS 
to non-SPS covered GFB, indicates a focus of VEGF-A165b signal around the SPS and 
podocyte cell body.
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Hypoxia and CXCR4 in Glomerular Sclerosis of Human Nephrosclerosis  
M. A. Neusser,1 M. T. Lindenmeyer,1,2 A. G. Moll,2 S. Segerer,1 I. Edenhofer,1,2 K. 
Sen,2 D. P. Stiehl,2 M. Kretzler,3 H. -J. Groene,4 D. Schloendorff,5 C. D. Cohen.1,2  
1Nephrology and Internal Medicine, University Hospital Zurich, Zurich, 
Switzerland; 2Institute of Physiology, University of Zurich, Zurich, Switzerland; 
3University of Michigan, Ann Arbor, MI; 4German Cancer Research Center, 
Heidelberg, Germany; 5Mount Sinai School of Medicine, New York, NY.


Hypoxia contributes to tubulo-interstitial fibrosis, but little is known about its 
implication for glomerular damage. Glomerular hypoxia has been hypothesized to be 
involved in nephrosclerosis (NSC), also known as hypertensive nephropathy. Therefore 
we assessed the role of hypoxia in glomerular sclerosis in human NSC.


Methods
Genome-wide expression data from microdissected glomeruli of 14 patients with 


NSC, 13 with primary focal segmental glomerulosclerosis (FSGS) and 4 controls (tumor 
nephrectomies) were obtained.


Results
Expression levels of a majority (61%) of genes known to be regulated by the hypoxia-


inducible factors (HIF) were significantly altered in NSC glomeruli. In contrast, only 23% 
of these HIF targets were altered in glomeruli of primary FSGS. One of the most strongly 
induced HIF target genes in NSC was chemokine C-X-C motif receptor 4 (CXCR4). 
This finding of glomerular CXCR4 mRNA induction was confirmed by qRT-PCR on an 
independent cohort of patients with NSC. Immunohistology revealed enhanced positivity 
for CXCR4 in podocytes in NSC biopsies. This CXCR4 positivity was associated with 
nuclear localization of HIF1-alpha in podocytes indicating transcriptional activity of HIF. 
The CXCR4 ligand CXCL12/SDF-1 was found to be constitutively expressed in podocytes. 
In cultured podocytes hypoxia led to induction of HIF1-alpha protein and CXCR4 mRNA. In 
an in vitro wound-healing assay a blocking antibody for CXCR4 caused significant inhibition 
of wound closure by podocytes, indicating CXCR4 dependent podocyte migration.


Conclusion
Autocrine signaling of the CXCR4/CXCL12 system may contribute to the pathogenesis 


of human NSC, which may involve cell migration. Our data indicate that hypoxia is not 
only involved in the progression of interstitial fibrosis, but also modulates glomerular 
damage in human NSC.
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Reactive Oxygen Species Modulate Barrier Function of the Human 
Glomerular Endothelial Glycocalyx  Anurag Singh,1 Vincent Fridén,2 Peter 
Mathieson,1 Borje Haraldsson,2 Simon Satchell.1  1Academic Renal Unit, 
University of Bristol, Bristol, United Kingdom; 2Renal Unit, Sahlgrenska 
Academy, Gothenburg University, Gothenburg, Sweden.


The glomerular endothelial (GEn) glycocalyx is a hydrated gel composed of 
proteoglycans and sialo-glycoproteins and covers the luminal side of the glomerular 
capillary. In vivo and in vitro studies have confirmed its contribution to the selective 
permeability of the glomerular capillary wall. Reactive oxygen species (ROS) are known 
to polymerise proteoglycans. Generating ROS by infusing hydrogen peroxide in a murine 
model has been shown to cause heavy proteinuria without ultrastructural changes in the 
glomerular filtration barrier. This study was not designed to analyse GEn glycocalyx. Here 
we aimed to test the hypothesis that ROS disrupts the GEn glycocalyx and as a result has 
consequences for its albumin restrictive barrier function.


We used conditionally immortalised human GEn cells. ROS were generated using 
hydrogen peroxide. Expression of glycocalyx was assessed using wheat germ agglutinin 
lectin. Glycosaminoglycan turnover (total and sulphated) was analysed by radio labelling 
with S35-sulphate and 3H3- glucosamine followed by purification by anion exchange 
chromatography. Barrier properties of GEn monolayers were analysed using trans-
endothelial electrical resistance (TEER) and passage of fluorescein-albumin.


ROS exposure reduced expression of GEn glycocalyx by 62% (n=6; p<0.05) without 
causing any alterations in the biosynthesis of sulphated or non-sulphated glycosaminoglycans 
by the GEn cells. ROS also caused a transient reduction in the TEER of GEn monolayers 
which was completely reversed by 90 min. Analysing the passage of labelled albumin 120 
min after ROS exposure consistently showed a dose dependant increase in the leakage 
of albumin compared to controls (n=12, p<0.01). This effect was partially blocked by 
scavengers: superoxide dismutase and catalase (n=8; p<0.05).


Our study provides direct evidence confirming the role of ROS in causing alterations 
in the structure and the albumin restrictive function of the GEn glycocalyx. These findings 
suggest a role of GEn glycocalyx dysfunction in the pathogenesis of proteinuria.
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Hypoxia-Induced Cytoskeletal Rearrangement and Cellular Injury in 
Podocytes Is Correlated with B7-1 Expression  Jer-Ming Chang,1,2 Hung-Chun 
Chen.2  1Department of Internal Medicine, Kaohsiung Municipal Hsiao-Kang 
Hospital, Kaohsiung, Taiwan; 2Division of Nephrology, Kaohsiung Medical 
University Hospital, Kaohsiung, Taiwan; 3Faculty of Renal Care, School of 
Medicine, .


Background/Aim Hypoxia has become an increasingly recognized factor for renal 
functional deterioration and the hypoxia-induced damage was proved to correlate with 
cytoskeletal disruption. We previously demonstrated that B7-1 expression in podocytes 
was closely related to the development of various glomerular diseases. It’s not clear if B7-1 
expression is involved in hypoxia-induced cytoskeletal rearrangement in podocytes.


Materials and methods Podocyte cell line derived from H-2Kb-tsA58 transgenic mice 
was cultured in DMEM/10% FCS. Hypoxic stimuli to podocytes were done by putting 
the cells in the 1% O2 incubator. Molecular cloning of B7-1 and hypoxia-inducible factor 
(HIF) into GFP and Flag plasmids were done with standard method and protein interaction 
was demonstrated by transfection of these plasmids into HEK 293 cells followed by co-
immnunoprecipitation. PCR/Western blot and immunohistochemistry were performed with 
proper methods. Stress fiber was examined by staining the cells with rhodamine-phalloidine. 
RNA knockdown was done by introducing lentiviral plasmid into podocytes.


Results Our experiments showed that HIF was distributed in every cellular components 
of glomeruli, more obvious in podocytes and the staining intensity was strengthened by 
hypoxic and LPS stimuli, along with the expression of B7-1 (both in mRNA and protein 
levels). B7-1 and HIF were proved to interact each other by co-IP and GST pulldown 
assay. The paralleled stress fibers of the differentiated WT podocytes were disrupted 
by either LPS or hypoxic stimuli, demonstrated by merging B7-1 and HIF fluorescence 
images. The above cellular changes of podocytes after hypoxic stimuli were prevented by 
lentiviral-B7-1 RNA interference.


Conclusion Oue study found that B7-1 expression was involved in the hypoxia-induced 
cytoskeletal disruption in podocytes. Further works has to be done in live animals to prove 
our finding in cellular experiments, with special focus on the development of proteinuria 
and the histological changes in glomeruli.
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Free sDMA Diverts VEGF-Induced Nitric Oxide Production toward 
Oxidative Stress in Glomerular Endothelial Cells  Denis Feliers, Yves Gorin, 
Balakuntalam S. Kasinath.  Medicine/Nephrology, University of Texas Health 
Science Center, San Antonio, TX.


Glomerular endothelial cells (GEndos) are important for the maintenance of the 
glomerular filtration barrier, and VEGF-induced eNOS activity is required for normal 
endothelial function. Circulating symmetric (sDMA) and asymmetric dimethylarginine 
(aDMA) are elevated in diabetic patients. aDMA is an inhibitor of eNOS, but the effect of 
sDMA on eNOS is unknown. We incubated quiescent GEndos with 20 ng/ml VEGF for 
30 min with or without 10 µM sDMA for 30 min. NO production, measured by the Griess 
reaction, was stimulated by VEGF and inhibited by sDMA. eNOS activity is dependent 
on uptake of circulating arginine through a transporter cationic aminoacid transporter 1 
(CAT1), which can also transport sDMA. To test the hypothesis that sDMA competes with 
arginine for intracellular uptake, GEndos were co-incubated with VEGF, sDMA and excess 
arginine (500 µM). Arginine restored VEGF-induced NO production in the presence of 
sDMA. VEGF increased association of CAT1 with eNOS in GEndos, that was not affected by 
sDMA. VEGF activated its receptor (VEGFR2 Tyr1054 phosphorylation) and Akt (Ser473 
phosphorylation), and, increased eNOS Ser1177 phosphorylation that is required for its 
activation. sDMA did not affect VEGF-R2 or Akt activation, but significantly inhibited 
eNOS phosphorylation. Excess arginine restored eNOS phosphorylation in VEGF+sDMA 
treated cells. eNOS dimerization (coupling) is required for NO production, and dissociation 
of the dimer (uncoupling) produces superoxide anion instead of NO. VEGF increased 
eNOS dimerization that was inhibited by sDMA and restored by arginine. Superoxide 
anion production, measured by DCF fluorescence, was increased by VEGF only in the 
presence of sDMA, and was inhibited by excess arginine. Our data show that sDMA 
competes with arginine for cellular uptake by GEndos and prevents eNOS dimerization 
and phosphorylation by Akt after stimulation by VEGF. This leads to eNOS uncoupling 
and switch from beneficial NO synthesis to noxious oxidative stress. sDMA could thus 
contribute to endothelial injury in diabetic nephropathy.
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Prostaglandin E2 (PGE2) Is Important in Early Response to Fluid Flow 
Shear Stress (FFSS)  Tarak Srivastava,1 P. Cudmore,1 M. Johnson,2 L. 
Bonewald,2 M. Sharma,3 E. T. McCarthy,4 R. Sharma.5  1Children’s Mercy 
Hospital, Kansas City, MO; 2University of Missouri, Kansas City, MO; 3Medical 
College of Wisconsin, Milwaukee, WI; 4University of Kansas Medical Center, 
Kansas City, KS; 5Kansas City VA Hospital, Kansas City, MO.


Podocytes under normal conditions are exposed to shear stress resulting from flow of 
filtrate through Bowman’s space. The effect of increased shear stress in the setting of renal 
diseases characterized by glomerular hyperfiltration is not well-understood. We hypothesize 
that FFSS alters PGE2 metabolism in cultured podocytes. We exposed podocytes to FFSS 
at 2 dynes/cm2 for 2 hr. Some groups were treated with the cyclooxygenase inhibitor 
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indomethacin prior to (2.5 µM for 1 hr) and during (2.5 µM) FFSS. PGE2 levels were 
measured during and 2 or 24 hr after cessation of FFSS. Morphology and F-actin were 
studied 2 or 24 hr after FFSS using crystal violet and phalloidin, respectively. Other groups 
not exposed to FFSS were incubated with exogenous PGE2 and stained as above. FFSS 
caused significantly increased levels of PGE2 in the bathing medium by 30 min after onset 
of FFSS, and levels progressively increased over time. PGE2 levels after FFSS continued to 
be significantly higher than controls (2 hr-p<0.04; 24hr-p<0.01, respectively). Intracellular 
levels of PGE2 at 2 hr were increased compared to control (p<0.02). Indomethacin prevented 
the increase in PGE2 levels seen with FFSS in the medium and in cells. At 2 hr following 
FFSS we saw indistinct cellular margins and blunted cytosplasmic processes with crystal 
violet and reduction in transversal F-actin filaments and appearance of a cortical actin 
network with phalloidin. These changes had largely resolved by 24 hr. Treatment of 
podocytes during FFSS with indomethacin prevented the morphological changes seen with 
crystal violet or phalloidin staining. Treatment of podocytes with PGE2 alone reproduced 
the morphological changes caused by FFSS. We conclude that PGE2 plays a central role 
in the response of podocytes to FFSS. We believe our results elucidate cellular events 
the occur when podocytes are exposed to fluid flow, and suggest possible preventive and 
therapeutic targets in hyperfiltration states.
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Upregulation of Nestin Protects Podocyte from Apoptosis Induced by 
Puromycin Aminonucleoside  Donghai Wen, Jing Chen, Li You, Chuan-Ming 
Hao.  Division of Nephrology, Huashan Hospital, Fudan University, Shanghai, 
China.


Purpose: To investigate the role of nestin in podocyte injury.Methods:To induce 
podocyte injury,SD rats were injected with puromycin aminonuleoside(PAN)and 
sacrificed on Day1,4,7,10 and 20 respectively after the injection.24h proteinuria was 
measured.Transmission electronic microscopy was used to assess podocyte foot process 
effacement(FPE).Double label immunofluorescence(DLIF)of the kidney tissues with nestin 
and CD31,Flk-1 antibodies were used to investigate the location of nestin.Western blot was 
performed to evaluate nestin expression in the glomeruli.Podocyte apoptosis in vivo was 
measured by TUNEL.Scramble and nestin shRNA-eGFP plasmids were used to transfect 
into the cultured murine podocytes.Nestin expression was determined by DLIF with eGFP 
to measure the silencing efficiency.After transfection,podocytes were treated with PAN.And 
the apoptosis was measured by DAPI and flow cytometry(FC)examining Annexin V.After 
knocking down nestin expression,DLIF with F-actin and eGFP was performed to investigate 
the effect of nestin on actin filament in podocyte.Results:PAN induced substantial 
proteinuria and podocyte FPE on Day 7 and 10,and remitted on Day20.Nestin expression 
was significantly increased on Day 4,7,and 10.Increased nestin was predominantly located 
in podocytes.No apparent apoptosis in the glomeruli was observed.To examine whether 
nestin plays a role in promoting podocyte survival after PAN treatment,nestin was down-
regulated using a shRNA.After transfection with nestin shRNA,podocyte nestin expression 
was significantly decreased.Transfection of scramble shRNA did not alter podocyte nestin 
expression.After PAN induction,the apoptosis was significantly higher in podocytes 
transfected with nestin shRNA compared with those transfected with scramble shRNA(27
.0±4.7%vs9.0±2.1,p<0.05).That downregulation of nestin enhances PAN induced apoptosis 
was also supported by FC.The F-actin was apparently disorganized in podocytes transfected 
with nestin shRNA,while it remained intact in podocytes transfected with scramble shRNA.
Conclusions:Nestin protects podocyte from apoptosis induced by PAN,probably via 
maintaining the integrity of actin cytoskeleton.
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Upregulation of USP2-69 in Mesangioprolifative Glomerulonephritis  
Zhigang Zhang,1 Suxia Wang,1 Muyi Guo,1 Guangping Chen.2  1Department 
of Pathology, Shanghai Medical College, Fudan University, Shanghai, China; 
2Renal Division, Department of Medicine, Emory University School of Medicine, 
Atlanta, GA.


Ubiquitin-specific protease 2 (USP2) plays an important role in regulation of cell 
growth and differentiation. The isoform USP2-69 is highly expressed in kidney, but its 
role remains unclear. Mesangial cell proliferation is a major characteristic of various 
forms of glomerulonephritis. In this study, we investigate the role of USP2 in mesangial 
cell proliferation in glomerulonephritis. USP2-69 expression was examined in human 
renal biopsy tissues of various forms of glomerulonephritis by immunohistochemistry. 
The positive staining in the glomerulus was semi-quantitated by its intensity and area. 
USP2-69 expression was found in mesangial cells and increased in mesangioproliferation 
glomerulonephritis. The percentage of USP2-69-positive staining per glomerulus was 
14% in IgA nephropathy (mesangialproliferative type), 15% in lupus nephritis (diffuse 
proliferative type) and 16% in acute diffuse proliferative glomerulonephritis, which were 
all significantly higher than that of 3.9% in normal kidney tissue (p<0.05). USP2-69 
expression in non-proliferative glomerulonephritis such as membranous glomerulonephritis 
was 5.0% and in minimal change disease was 4.4%. PCNA was examined to evaluate cell 
proliferation. The expression of USP2-69 in cells is consistent with that of PCNA. We 
further explored USP2-69 expression in cultured rat mesangial cells. When the cells were 
treated with IL-1β for 12h, 24h, or activating complement C5b-9 for 6h,12h, USP2-69 
mRNA and protein were significantly increased as judged by quantitative real time PCR 
and western blot analysis. Taken together, our results suggest that USP2-69 may play an 
important role in the regulation of mesangial cell proliferation.
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Peroxisome Proliferator-Activated Receptor-γ (PPARγ) Agonist and 
Puromycin Aminonucleoside (PAN)-Induced Podocyte Injury  Yiqin Zuo, 
Hai-Chun Yang, Sebastian A. Potthoff, Li-jun Ma, Agnes B. Fogo.  Pathology, 
Vanderbilt University, Nashville, TN.


We previously observed that in vivo time-dependent protective effect of PPARγ agonist 
on nephrotic syndrome is dependent at least partially on effects on podocyte injury. In this 
study we investigated mechanisms of this effect in cultured podocytes.


Primary cultured mouse podocytes were injured with a sublethal dose of PAN (100µg/
ml) for 48 hours, and divided into 4 groups: no further treatment (PAN); PPARγ agonist, 
(pioglitazone, Pio, 0.1µM) starting 24 hours before PAN (pre-Pio), Pio at the same time as 
PAN (Pio-0) and Pio 24 hours after PAN (Post-Pio). PPARγ activity, PPARγ and nephrin 
gene expressions, and α-actinin-4 protein level were compared to vehicle-treated cells 
(DMSO).


PPARγ activity was increased in all Pio groups (pre-Pio 6.4±0.5, Pio-0 11.0±0.9, and 
Post-Pio 8.5±0.3, vs PAN 3.8±1.3 and DMSO 4.4±0.2, p<0.05). PAN remarkably suppressed 
PPARγ gene expression compared with control. Treatment with Pio at the same time or 
24 hours later significantly restored gene expression (DMSO 1.00±0.00, PAN 0.37±0.03, 
Pio-0 0.54±0.03, and Post-Pio 0.56±0.02, p<0.05 vs PAN). By contrast, pretreatment with 
Pio failed to increase PPARγ levels (0.30±0.04, NS vs PAN). Decreased nephrin gene 
expression induced by PAN was significantly increased in Pio-0 and Post-Pio, but not in 
pre-Pio (DMSO 1.00±0.00, PAN 0.28±0.02, Pio-0 0.57±0.04, and Post-Pio 0.54±0.03, 
p<0.05 vs PAN; pre-Pio 0.30±0.04, NS vs PAN). Similarly, α-actinin-4 protein was restored 
in Pio-0 and Post-Pio but not with pretreatment.


Our study shows that pretreatment with PPARγ agonist does not protect against podocyte 
injury, manifest as decreased nephrin and α-actinin-4. We propose that pretreatment with 
PPARγ agonist down-regulates its receptor gene expression, which consequently suppresses 
nephrin gene expression in response to PAN, mediated by specific peroxisome proliferator-
responsive elements (PPRE) in the nephrin promoter, with resulting cytoskeletal injury 
manifest by decreased α-actinin-4.
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Hypertriglyceridemia in Nephrotic Syndrome Is Initiated by Loss 
of Compartmentalization of Podocyte Secreted Angiopoietin like 4 
(Angptl4)  Lionel C. Clement.  Medicine/Nephrology, University of Alabama 
at Birmingham, Birmingham, AL.


Angptl4 is a potent inhibitor of lipoprotein lipase (LPL), previously shown to be secreted 
by adipose tissue, liver, skeletal muscle and heart, and circulates in blood predominantly as 
a liver secreted cleaved protein. We observed a major role of podocyte secreted Angptl4 in 
the development of human and experimental minimal change disease (MCD). In puromycin 
nephrosis (PAN), upregulation of glomerular mRNA expression starts prior to the onset of 
proteinuria and peaks at up to 60 fold increase. Lesser upregulation (4-8 fold increase) is 
also noted in passive Heymann nephritis, but starts after the onset of proteinuria. Podocyte 
specific (NPHS2-Angptl4) and adipose tissue specific (aP2-Angptl4) transgenic rats were 
developed. aP2-Angptl4, but not NPHS2-Angptl4 TG rats, develop hypertriglyceridemia 
(P<0.05) and reduced post-heparin LPL activity (P<0.05). In parallel with this observation, 
circulating levels of Angptl4 are only increased in aP2-Angptl4 rats. By contrast, only 
NPHS2-Angptl4 are proteinuric (albuminuria increased over 100 fold). This suggest 
compartmentalization of Angptl4 secretion, whereby podocyte secreted Angptl4, unlike 
liver and adipose tissue secreted Angptl4, does not appear in the circulation even after 
significant over expression (over 100 fold). Induction of low dose PAN by single IV 
injection and measurement of plasma TG levels immediately after the onset of proteinuria 
results showed a significant increase in plasma triglycerides in NPHS2-Angptl4 TG rats 
over baseline (P<0.001) and compared to wild type PAN rats (P<0.01), and was comparable 
with PAN in aP2-Angptl4 TG rats. Corresponding changes in post heparin LPL activity 
were also noted (P<0.05 to P<0.01). Multiorgan survey for Angptl4 expression in wild type 
rats at this time point suggests selective upregulation in glomeruli / podocytes (P<0.001). 
This suggests that additional proteins secreted from podocytes in MCD increase the 
permeability of the glomerular capillary loop to podocyte secreted Angptl4, causing loss 
of compartmentalization, appearance in plasma and development of hypertriglyceridemia 
by inhibition of systemic LPL activity.
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Why Do SCARB2 Mutations Collapsing FSGS?  Michael J. Desmond,1 Darren 
Lee,1 Scott A. Fraser,1 Paul Saftig,2 Samuel F. Berkovic,3 Michael Schwake,2 
David A. Power.1  1Department of Nephrology, Austin Health, Heidelberg, 
VIC, Australia; 2Biochemisches Institut, Christian-Albrechts Universität Kiel, 
Kiel, Germany; 3Department of Medicine, University of Melbourne, Parkville, 
VIC, Australia.


Mutations in the lysosomal protein SCARB2 cause Action Myoclonus Renal Failure 
Syndrome (AMRFS) with collapsing FSGS. The aim of the studies was to identify the 
function of SCARB2 that is lost through mutation and then leads to a glomerular phenotype. 
To compare patterns of expression, normal human and rat kidneys (mouse kidney has 
previously been reported) were studied by immunofluorescence microscopy. SCARB2 
was present in the human and rat glomerulus and throughout the tubules, particularly the 
distal tubules and collecting ducts. Rat kidney and human kidney showed similar staining. 
Co-staining of human and rat kidneys with the major lysosomal proteins, LAMP1 and 
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LAMP2, revealed very little co-expression in glomeruli whereas there was predominant 
co-localisation in tubules. This suggests a role for SCARB2 in the glomerulus that does 
not occur in tubules, and a specific glomerular structure that contains SCARB2 but not 
the two major transmembrane proteins of the lysosome. The precise localisation of this 
SCARB2-containing structure is not yet clear, but some of the expression appears to be 
in the podocyte. Examination of kidneys from SCARB2 knockout mice showed marked 
abnormalities of the glomerular basement membrane, with eccentric thinning, reduplication, 
large deposits and occasional absences of the structure. These abnormalities were not 
present in WT mice. Expression of SCARB2 in the glomerulus without the conventional 
lysosomal proteins LAMP1 and LAMP2 suggests a specific function for SCARB2 in the 
glomerulus whose loss may cause collapsing FSGS. Studies from SCARB2 knockout mice 
demonstrate that SCARB2 also contributes to the integrity of the GBM.
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CD80 Expression in Podocytes: Role of Toll Receptors  Michiko Shimada,1 
Pui Y. Lee,2 David Wymer,2 Christopher Rivard,1 Carlos A. Roncal,1 Miguel A. 
Lanaspa,1 Peter W. Mathieson,3 Moin A. Saleem,3 Eduardo H. Garin,4 Richard 
J. Johnson.1  1Division of Renal Diseases and Hypertension, University of 
Colorado Denver, Aurora, CO; 2Department of Nephrology, Hypertension 
and Transplantation, University of Florida, Gainesville, FL; 3Academic Renal 
Unit, University of Bristol, Bristol, United Kingdom; 4Pediatric Nephrology, 
University of Florida, Gainesville, FL.


Background. CD80 is a T cell costimulatory factor that is induced in podocytes by 
lipopolysaccharide (LPS) and mediates cell shape change and proteinuria. Recently our 
group has reported that podocyte CD80 is expressed in minimal change disease and is 
shed into the urine. Since LPS acts via Toll receptors (TLR), we evaluated whether TLR 
are involved in CD80 regulation by podocytes.


Methods. Immortalized human podocytes underwent stimulation with ligands for TLR3 
(PolyIC), TLR4 (LPS), TLR7/8 (R848), TLR9 (CPG) for variable periods and tested for 
various signaling pathways.


Results. CD80 mRNA expression was induced by stimulation of 3 different TLR (TLR3, 
4, 7/8) with the greatest stimulation by polyIC (6.8±0.7 times vs control p-value<0.001). 
PolyIC also stimulated both typeI interferon and type II interferon pathways, as evidenced 
by stimulation of Mx1 mRNA and CXCL9 mRNA, respectively. CD80 induction (mRNA) 
was associated with both actin cytoskeleton reorganization (shown by phalloidin staining) 
and by a loss of synaptopodin mRNA (0.41±0.04times vs control p<0.01) and protein 
(Western blot).


Conclusions. These data confirm that Toll receptor activation can be a mechanism for 
the induction of CD80 and podocyte shape change, and raise the possibility that ligands for 
TLR may be a mechanism for inducing minimal change disease in humans.
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WT1 Interacting Protein (WTIP) Regulates Podocyte Dynamic F-Actin 
Assembly State  Jane Kim,3 Martha Konieczkowski,2 John Sedor.1,2,3  1Medicine, 
MetroHealth System Campus, Cleveland, OH; 2Case Western Reserve University, 
Cleveland, OH; 3Physiology and Biophysics, Case Western Reserve University, 
Cleveland, OH.


In health, the podocyte elaborates arborized, F-actin sculpted foot processes that 
organize slit diaphragm proteins to maintain filtration barrier function. In disease, the 
podocyte simplifies into a typical cuboidal epithelial cell. WTIP dissociates from podocyte 
cell contacts after injury and transits to the nucleus as cargo of a JIP3-dynein motor. 
WTIP translocation is concurrent with increasing podocyte G-actin concentration, and we 
hypothesized that WTIP generates and maintains F-actin. WTIP targets to focal adhesions 
in adherent but isolated podocytes and then shifts to podocyte adherens junctions after 
cells make homotypic contacts colocalizing with F-actin. Undifferentiated podocytes 
fail to assemble actin bundles. In contrast, undifferentiated podocytes induced to express 
ectopic WTIP robustly elaborate stress fibers, a process blocked by treatment with the RhoA 
inhibitor, C3 toxin. We next examined actin structure after shRNAi-mediated knockdown of 
WTIP. Immunostaining for β-catenin showed that in the absence of WTIP, cell-cell contacts 
were disordered compared to control cells. Junctional actin bundles were disrupted and 
the actin stress fiber number was diminished in WTIP knockdown cells. Focal adhesions, 
assessed by vinculin immunostaining, in WTIP knockdown cells failed to assemble. To 
further explore if WTIP is required for actin cytoskeletal assembly or maintenance, we 
challenged the cells to reorganize actin arrays after jasplakinolide (jasp) treatment, a drug 
that stabilizes actin filaments and decreases the critical concentration of monomeric actin for 
polymerization. Jasp-treated control cells developed robust actin filament arrays, but jasp-
treated WTIP knockdown cells did not generate stress fiber arrays. Actin cosedimentation 
assays in podocytes indicated that WTIP associated with actin filaments. Together, these 
results suggest that WTIP regulates podocyte F-actin dynamics. In vivo, we speculate that 
WTIP generates the F-actin structures necessary for normal podocyte cytoarchitecture.
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A New Hypothesis in Approaching the Treatment of Steroid-Dependent 
or Steroid-Resistant Nephrotic Syndrome: Inhibition of the Transcription 
Factor NF-kB  Roberta Camilla, Valentina Daprà, Elisa Loiacono, Alessandro 
Amore, Maria Gabriella Porcellini, Bruno Gianoglio, Rosanna Coppo.  
Nephrology, Dialysis, Transplantation, Regina Margherita University Hospital, 
Torino, Italy.


INTRODUCTION The T-cell transcriptome analysis in patients with idiopathic 
nephrotic syndrome(NS) showed that lymphocyte activation plays a role in relapses. It is 
unknown if the effect is due to production of a circulating permeability factor or to direct 
modulation of the cross talk between surface proteins and cytoskeleton in podocytes. 
Nuclear factor kB (NF-kB) was suggested to be activated by reports of transcriptome 
analysis and investigations in peripheral blood mononuclear cells (PBMC) of children 
with idiopathic NS. Nuclear translocation of NF-kB active units p50 and p65 is regulated 
by ubiquitination and proteasome degradation of inhibiting protein ikB. Drugs inhibiting 
proteasome activity are inhibitors of NF-kB.


We investigated the possible antiproteinuric effect of a proteasome inhibitor, saquinavir 
(AIDS 2002; 16:693-700), in NS not responsive to traditional therapies.


METHODS NF-kB active subunits nuclear translocation, detected by western blotting 
in PBMC of 26 children with idiopathic NS, were significantly higher than in healthy 
controls (HC), with steroid-resistant cases (SRNS) showing the highest values (p50 HC 
22945; steroid sensitive (SSNS) 29446, p<0.01 vs HC; SRNS 365127, p<0.01 vs HC, 
p<0.05 vs SSNS).


RESULTS In vitro saquinavir reversed NF-kB p50 nuclear translocation in activated 
PBMC (68% decrease of p50 nuclear binding induced by Ca++ ionophore).


In 4 children with unsatisfactory response to steroids and calcineurine inhibitors 
(3SSNS/1SRNS), saquinavir (20 mg/kg/day) was used for 5- 44 mo (median 14 mo) together 
with various immunosuppressive drugs. Remission was maintained with lower doses of 
immunesuppressive agents. No side effects were observed apart from mild diarrhea. A 
significant reduction in nuclear translocation of active NF-kB subunits and a decrease in 
proteinuria were detected.


CONCLUSIONS NF-kB transcription factor is a suitable target for treatment of 
difficult cases of NS and proteasome inhibitors deserve further investigation.
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WT1-Interacting Protein (WTIP) Is Necessary for Early Mouse 
Development and Glomerular Filtration Barrier Function in Wtip +/- Mice  
S. Madhavan, M. Konieczkowski, J. O’Toole, B. Wang, H. Guo, J. Ray, W. 
Miller-Little, J. Kim, V. Li, J. R. Sedor.  MetroHealth Campus Case Western 
Reserve University, Cleveland, OH.


WT1 mutations are associated with familial glomerulosclerosis, and WT1 expression is 
reduced in acquired glomerulosclerosis. WTIP, a member of the ajuba subfamily of cytosolic 
LIM-domain containing proteins, co-localized with slit diaphragm proteins and translocated 
into nucleus after podocyte injury. In vitro, WTIP specifically repressed WT1-dependent 
transcription. In kidney, mouse glomerular-specific expression of Wtip was verified by 
RT-PCR. We then generated a Wtip-deficient mouse line using β-galactosidase-neomycinR 
(β-geo) gene trap technology. Genotyping confirmed that the β-geo construct integrated into 
the second intron of Wtip. RT-PCR using kidney and lung mRNA demonstrated a Wtip-
β-geo fusion transcript encoding 223 N-terminal, Wtip amino acids in frame with β-geo. 
No Wtipβ-geo/ β-geo animals were identified among live-born mice or E18.5, E17.5 and E14.5 
embryos (n=305 mice), suggesting that Wtip plays a vital role in early mouse development. 
The morphology and viability of Wtipβ-geo/+ and wild type mice was similar. To analyze 
Wtip expression pattern, we assayed X-gal staining in Wtipβ-geo/+ mouse embryos and adults. 
Similar to WT1 expression, the β-geo reporter was expressed in brain, eyes, ears, heart, 
lungs and kidneys in E14.5 and E18.5 embryos. No X-gal staining was observed in the 
renal vesicle, coma shaped or S-shaped stages of glomerular development. However, X-gal 
was seen in the anti-PECAM antibody-stained capillary loop stage and mature glomeruli 
in a pattern consistent with podocyte Wtip expression. No difference in proteinuria was 
observed between wild-type and Wtipβ-geo/+ littermates. After LPS injection, Wtipβ-geo/+ mice 
developed early and prolonged proteinuria compared to the wild-type littermates, which 
was statistically significant at 6 hours and 24 hrs. In summary, our data suggests that WTIP 
is essential for mouse embryogenesis and is expressed in kidneys in a podocyte-selective 
manner contributing to maintenance of normal podocyte differentiation state and glomerular 
filtration barrier function.
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Decreased Expression of Sulfatases Contributes to WT1-Associated 
Glomerular Disease  Valerie A. Schumacher,1,2 Xingbin Ai,3 Astrid Drenkhan,4 
Ursula Schloetzer-Schrehardt,5 Kerstin U. Amann,6 Sunny Hartwig,1,2 Jacqueline 
Ho,1,2 Mary Taglienti,1 Jordan A. Kreidberg.1,2  1Medicine, Children’s Hospital 
Boston, Boston, MA; 2Pediatrics, Harvard Medical School, Boston, MA; 
3Medicine, Boston University School of Medicine, Boston, MA; 4Institute 
of Human Genetics, University of Duesseldorf, Duesseldorf, Germany; 
5Ophthalmology, University of Erlangen-Nuernberg, Erlangen, Germany; 
6Pathology, University of Erlangen-Nuernberg, Erlangen, Germany.


Mutations in the podocyte-specific zinc finger protein, WT1, cause glomerular disease 
due to podocyte and endothelial dysfunction and result in end-stage renal failure in human 
and mice. We demonstrated previously that mutations in WT1 alter the splicing of VEGF165, 
a crucial growth factor that mediates crosstalk between podocytes and endothelial cells. 
We now have evidence that WT1 also regulates the bioavailability of VEGF165, a known 
heparan sulfate-binding factor, by controlling the expression of extracellular heparan 
sulfate 6-O-endosulfatase Sulf1. Together with its homologue Sulf2, these enzymes 
desulfate heparan sulfate chains (HS) of heparan sulfate proteoglycans, thereby reducing 
VEGF165 binding to HS to increase VEGF165 bioavailability to neighbouring cells. To 
establish a direct WT1 regulation of Sulf1 expression, we show that Wt1 is co-expressed 
with Sulf1 in podocyte precursors in embryonic mouse kidneys and in a newly established 
murine podocyte cell line. In addition, WT1 binds to the Sulf1 promoter by chromatin 
immunoprecipitation (ChIP), and WT1 knockdown leads to a decrease in Sulf1 expression 
in a metanephric mesenchymal cell line. Further, mice deficient in both Sulf1 and Sulf2 
develop age-dependent proteinuria resulting from ultrastructural abnormalities in podocytes 
and endothelial cells. Immunogold staining revealed that Sulf-deficient mice have decreased 
distribution of VEGF165 in the glomerular basement membrane and endothelial cells. 
Collectively, our data support that WT1 plays a critical role in crosstalk between podocytes 
and endothelial cells by controlling both VEGF165 splicing and VEGF165 bioavailability 
in the extracellular matrix.
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Novel WT1 Target Genes in Podocyte, Potentially Involved in the 
Development of Glomerular Sclerosis  Julien Ratelade,1,2 Christelle Arrondel,1,2 
Ghislaine Hamard,3 Serge Garbay,4 Scott Harvey,1,2 Nathalie Biebuyck,1,2,6 
Nick Hastie,5 Marco Pontoglio,4 Marie-Claire Gubler,1,2 Corinne Antignac,1,2,6 
Laurence Heidet.1,2,6,7  1INSERM U574, Paris, France; 2Université Paris 
Descartes, Paris, France; 3Institut Cochin, Paris, France; 4Institut Pasteur, 
Paris, France; 5MRC, Edinburgh, United Kingdom; 6AP-HP Hopital Necker, 
Paris, France; 7Centre MARHEA, Néphrologie Pédiatrique, AP-HP Hopital 
Necker, Paris, France.


WT1 is a zinc finger protein playing a critical role in renal and gonad development, 
and is expressed in podocyte in the mature kidney. Heterozygous mutations affecting the 
C-terminus of the protein are associated with Denys Drash syndrome (diffuse mesangial 
sclerosis, genital abnormalities and predisposition to Wilms’ tumor). To identify novel 
WT1 targets in podocytes, involved in the development of diffuse mesangial sclerosis, 
we established a mouse line carrying the Wt1 R394W mutation. These mice reproduce 
the human nephropathy. By gene expression profiling on isolated glomeruli, we observed 
that the transcription of Scel, encoding a protein of the cornified envelope in the skin, 
was downregulated 35 times in mutants. We demonstrate for the first time that Sciellin is 
expressed in mouse and human podocytes, colocalizes with nephrin, and is downregulated 
in mutant glomeruli. The expression of Sulf1 mRNA, encoding a 6-O endosulfatase, was 
also strongly downregulated in mutant podocytes. This was associated with a decreased 
labeling of low sulphated heparan sulfate chains in the glomerular basement membrane, 
and can be anticipated to modify growth factors activity. Finally, the upregulation of 
Cyp26a1 mRNA, encoding an enzyme involved in all-trans retinoic acid degradation, can 
be predicted to change retinoic acid metabolism in mutant glomeruli. We inactivated Wt1 
in the mesonephros-derived M15 cells by siRNA and observed a change in the expression 
of Scel and Sulf1 suggesting that those genes are regulated by WT1. We further showed 
by chromatin immunoprecipitation that WT1 binds to regulatory regions of these genes. 
To conclude, we identified novel WT1 targets in podocytes that will certainly help for the 
understanding of glomerulosclerosis development.


Disclosure of Financial Relationships: nothing to disclose


F-PO2016


Transcriptional Regulation of Neph3 Gene by Sp1, NF-κB and WT1  Mervi 
Ristola,1 Satu Arpiainen,2 Moin A. Saleem,3 Peter W. Mathieson,3 Gavin I. 
Welsh,3 Sanna Lehtonen,1 Harry B. Holthofer.1,2  1Haartman Institute, University 
of Helsinki, Helsinki, Finland; 2Centre for Bioanalytical Sciences, Dublin City 
University, Dublin, Ireland; 3Academic and Children’s Renal Unit, University 
of Bristol, Bristol, United Kingdom.


Neph3 (filtrin), a homologue of nephrin, is expressed in the glomerular podocytes where 
it localizes at the slit diaphragms. The genomic locus of Neph3 gene KIRREL2 is only 
5-kb upstream from nephrin gene NPHS1 on chromosome 19q13.12, but interestingly, in 
the opposite direction. Due to the proximity of Neph3 and nephrin genes with their similar 
protein structure and location, in addition to their similar decreased mRNA expression in 


proteinuric diseases, Neph3 and nephrin are likely to share key features in their regulation. 
Transcription factor WT1 has been shown to be essential for nephrin expression but the 
effect of WT1, or other transcription factors, on Neph3 regulation has not been elucidated. 
In this study, we investigated the regulation of Neph3 gene by identifying transcription 
factors that control Neph3 expression. Using promoter reporter gene constructs, we localized 
the main activating regulatory region of Neph3 gene in its proximal promoter region, and 
identified therein putative transcription factor binding sites for Sp1, NF-κB and WT1 by 
computational analysis. Co-transfection of Neph3 promoter construct together with Sp1 
expression vector in Drosophila S2 cells activated Neph3 promoter. Similarly, NF-κB co-
transfection in A293 cells activated Neph3 promoter. WT1 co-transfection in A293 cells 
did not activate Neph3 promoter but interestingly, simultaneous co-transfection of NF-κB 
and WT1 led to higher levels of activity than with NF-κB alone. Further, overexpression of 
NF-κB and WT1 increased endogenous Neph3 gene expression in A293 cells. Chromatin 
immunoprecipitation assay using cultured human podocytes demonstrated that Sp1, NF-κB 
and WT1 interact with the Neph3 promoter. In conclusion, our results show that transcription 
factors Sp1, NF-κB and WT1 participate in Neph3 regulation and further indicate that NF-
κB and WT1 function cooperatively in Neph3 regulation. This supports the hypothesis of 
common mechanisms in Neph3 and nephrin regulation.
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Inhibition of Focal Adhesion Kinase Activation in Podocytes by Genetic 
Manipulation and by Treatment with FAK Inhibitor TAE 226, Reduces 
Proteinuria and Foot Process Effacement  Hong Ma,1 Akashi Togawa,2 
Keita Soda,1 Lawrence B. Holzman,3 Jun-Lin Guan,4 Shuta Ishibe.1  1Internal 
Medicine, Yale University School of Medicine, New Haven, CT; 2Internal 
Medicine, Hamamatsu University School of Medicine, Hamamatsu, Japan; 
3Internal Medicine, University of Pennsylvania, Philadelphia, PA; 4Cell and 
Developmental Biology, University of Michigan, Ann Arbor, MI.


When podocytes are damaged, foot process fusion occurs, which involves the 
rearrangement of the actin cytoskeleton and retraction of the processes towards the cell 
body. These events likely require focal adhesion disassembly. Focal adhesion kinase (FAK) 
is a key mediator of focal adhesion turnover and actin rearrangement, so we hypothesized 
that FAK activation may play a critical role in the podocyte response to injury by activating 
signals inducing focal adhesion turnover, resulting in foot process retraction, effacement, and 
proteinuria. After demonstrating robust FAK activation in LPS treated cultured podocytes, 
we established a conditional knockout of FAK in podocytes by using the Cre-LoxP system to 
generate FAK fl/fl;Pod-Cre (FAK KO) mice. FAK KO mice had no difference in albuminuria, 
or podocyte developmental defects (H and E and Trichrome staining) when compared to 
wild type littermates. However, FAK KO had significantly reduced albumin/creatinine ratio 
(177±21 vs. 37±8 µg/mg and 97±12 vs. 36±7 µg/mg) compared to wild type mice following 
LPS or rabbit anti-mouse GBM (NTS) induced injury respectively. In addition, FAK KO 
mice were resistant to foot process fusion as evidenced by electron microscopy. Next, by 
immunofluorescence, FAK activation was demonstrated in glomeruli from patients with 
nephrotic syndrome. To further determine its therapeutic potential, FAK inhibitor TAE 226 
(Novartis) (50mg/kg), was used to pretreat wild type mice, followed by either LPS or NTS 
injection. Pre-treatment with TAE 226 significantly reduced proteinuria (198±7 vs. 62 µg/
mg (LPS) and 95±8 vs.35 ±4µg/mg (NTS) and subsequent podocyte effacement.


Conclusion: Inhibition of FAK activation in podocytes (FAK KO and inhibitor) results 
in resistance to podocyte effacement and albuminuria.
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PGAF Regulates the Attachment of Podocytes to the Glomerular 
Basement Membrane  Lori L. O’Brien,1 Zachary Kostun,1 Sunny Hartwig,2 
Jordan A. Kreidberg,2 Alan J. Davidson.1  1Center for Regenerative Medicine, 
Massachusetts General Hospital, Boston, MA; 2Department of Medicine, 
Children’s Hospital Boston, Boston, MA.


We set out to identify novel genes required for the development and/or maintenance 
of differentiated podocyte morphology. We utilized the zebrafish model, as their podocytes 
show remarkable conservation in structure, function, and gene expression compared to 
mammals. In situ analysis of zebrafish embryos identified a strong candidate, Podocyte 
Glomerular basement membrane (GBM) Attachment Factor (PGAF), which is expressed 
almost exclusively in podocytes and is a direct target of the WT1 transcription factor. 
PGAF is highly conserved from zebrafish to human and is also expressed in mouse 
podocytes. Morpholino knockdown of PGAF in zebrafish embryos induces detachment of 
podocyte foot processes from the underlying GBM and compromises the filtration barrier. 
Subsequent assays found that PGAF directly interacts with calpain, a calcium-activated 
cysteine protease. Active calpains promote the detachment of cellular adhesions through the 
cleavage of proteins, such as talin and utrophin, which help link the podocyte to the GBM. 
We hypothesize that in the knockdown embryos, calpain activity is unregulated due to the 
loss of its interaction with PGAF. This results in the cleavage of talin and utrophin and 
subsequent detachment of foot processes from the GBM. In support of this idea, treatment 
of PGAF knockdown embryos with chemical calpain inhibitors or a non-cleavable talin 
mutant significantly rescues the PGAF-deficient phenotype. Taken together, these data 
have identified a novel pathway used to retain podocyte-GBM attachments and could lead 
to new therapies to treat glomerular diseases.
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The Novel Function of Trophoblast Glycoprotein (Tpbg) on Actin 
Remodeling in Podocyte Injured in Experimental Glomerulonephritis  
Taichi Murakami,1 Hideharu Abe,1 Motokazu Matsuura,1 Toshikazu Araoka,1 
Seiji Kishi,1 Tatsuya Tominaga,1 Reiko Shigeta,1 Kazuhiro Yoshikawa,1 Fumi 
Kishi,1 Norimichi Takamatsu,1 Toshikazu Takahashi,1 Akira Mima,1 Kojiro 
Nagai,1 Yoshimi Takai,2 Toshio Doi.1  1Nephrology, Course of Biological 
Medicine, University of Tokushima, Tokushima, Japan; 2Biochemistry and 
Molecular Biology, Kobe University Graduate School of Medicine, Kobe, 
Japan.


Background: Podocyte injury is also important in the progression to end-stage 
renal disease (ESRD) in glomerulonephritis. Trophoblast glycoprotein, a single pass 
transmembrane glycoprotein, is known to regulate epithelial cell phenotype.


Purpose: The aim of this study is to elucidate the function of Tpbg in the 
cytoskeletal rearrangement of rat glomerular podocytes in mesangial proliferative 
glomerulonephritis.


Method: We examined the expression of Tpbg in glomeruli of Thy-1 glomerulonephritis 
(Thy1 GN), and the function of Tpbg in conditionally immortalized cultured podocytes.


Results: Tpbg was upregulated in injured podocytes in accordance with the mesangial 
proliferation of Thy1 GN. In vitro, differentiated podocytes expresses abundant stress fiber. 
Tpbg was colocalized with the focal adhesion protein, vinculin, along with stress fiber 
formation by immunofluorescence. This colocalization was also detected by inhibiting actin 
polymerization with cytochalasin D. Tpbg localization at the focal adhesion was induced 
by dominant-active RhoA (Q14N) in undifferentiated podocyte, and suppressed by ROCK 
inhibitor in differentiated podocyte. In addition, transforming growth factor-b (TGF-b) 
enhanced Tpbg assembly at the focal adhesion in parallel with rearrangement of stress 
fibers. This effect was blocked by inhibiting the TGF-b Type I receptor, activin-like kinase 
receptor 5. Furthermore, forced expression of Tpbg inhibited stress fiber formation.


Conclusion: Tpbg is involved in phenotypic alteration of injured podocytes by 
modulating actin cytoskeleton in glomerulonephritis, which raises the possibility that Tpbg 
plays a crucial role in the progression of ESRD.
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The Cytoplasmic Domain of Tissue Factor Contributes to Maintenance 
of the Glomerular Filtration Barrier  Jim Apostolopoulos, Leon Moussa, 
Peter G. Tipping.  Department of Medicine, Monash University, Clayton, VIC, 
Australia.


Tissue factor (TF) is a widely expressed cell membrane protein that is essential for 
coagulation. In the kidney, TF is expressed predominantly in glomeruli including on 
podocytes. The cytoplasmic domain of TF is not required for coagulation, but has putative 
cell signaling functions. Studies of renal function in mice lacking the cytoplasmic domain 
of TF (TFCT-/- mice) showed 3-fold greater albuminuria at 8 weeks of age (TFCT-/-: 134±35, 
WT: 42±7 µ/24h, p<0.05) and increased urinary albumin/creatinine ratios (TFCT-/-: 28±4, 
WT: 18±2, p<0.05) compared to normal C57BL/6 mice (WT). Kidney morphology by 
routine light microscopy was normal, but podocyte numbers, assessed by WT-1 staining, 
were reduced (TFCT-/-: 12.5±0.2 and WT: 7.7±0.5 podocytes/glomerular cross-section). 
Podocyte effacement was evident in TFCT-/- mice by electron microscopy. Gene Array 
analysis showed significantly reduced expression of genes that contribute to maintenance of 
podocyte structural integrity such as FAT2, synaptopodin, alpha-3-integrin, alpha-actinin-4 
and ABP-280. The presence of nephrin mRNA in cells in the urine of TFCT-/- mice (but not WT 
mice) suggests that podocytes are shed into the urine. Renal TNF-alpha mRNA expression 
was significantly higher in TFCT-/- mice, but IL-1-beta and IL-6 mRNA were the same as 
in WT mice. Isolated glomeruli from TFCT-/- mice spontaneously produced significantly 
higher TNF-alpha in culture (TFCT-/-: 257±5, WT: 42±2 pg/750gloms/48h, p<0.0001). 
These studies demonstrate that the cytoplasmic domain of TF contributes to maintenance 
of podocyte numbers and structure and to the integrity of the glomerular filtration barrier. 
In TFCT-/- mice, the absence of the cytoplasmic domain of TF results in the dysregulation 
of constitutive TNF-alpha production in glomeruli, podocyte injury and albuminuria. 
Elevated glomerular TNF-alpha levels have previously been correlated with glomerular 
epithelial cell damage and disruption of the attachment of podocytes to the GBM and may 
be pivotal to the development of albuminuria in TFCT-/- mice. The cytoplasmic domain of 
TF may protect podocytes by tonically suppressing TNF-alpha production.
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Podoctye Specific Expression of a Modified G Protein-Coupled Receptor 
That Can Be Activated by an Inert Ligand Only: A Novel Tool To Study 
Glomerular Biology In Vivo  Paul T. Brinkkoetter,1 Sema Sivritas,1 Jan 
Goertzen,1 Sibylle Zank,1 Lori Borgal,1 Claudia Weibrecht,1 Max C. Liebau,1 
Thomas Wunderlich,2 Thomas Benzing,1 Bernhard Schermer.1  1Nephrology, 
University of Cologne, Cologne, Germany; 2Genetics, University of Cologne, 
Cologne, Germany.


The podocyte with its arborized cyto-architecture has long been recognized to play 
an important role in the maintenance of the glomerular filtration barrier. Several in vitro 
studies suggest that the contractile apparatus of the podocyte may directly respond to 
physical stress as well as in response to soluble triggers. To test the hypothesis that 
contraction of podocytes directly alters the glomerular microcirculation and the filtration 


surface, hence affecting glomerular function we generated a transgenic mouse model that 
expresses a muscarinic G protein-coupled receptor (hM3D) that is activated solely by a 
pharmacologically inert drug-like and bioavailable compound (clozapine-N-oxide, CNO) 
in a podocyte specific manner.


To this end, hM3D.flag was cloned into a ROSA26 targeting vector preceded by a 
stop-codon which is flanked by loxP-sites. In addition, the targeting vector contains an IRES-
GFP site which enables us to monitor transgene expression. The resulting mice are crossed 
with podocin:Cre mice to obtain a transgenic mouse model where expression of hM3D 
is restricted to podocytes. To validate functionality and specificity of the hM3D receptor 
HEK293T cells were transiently transfected with the hM3D.flag construct. In addition, we 
also generated a stable mouse podocyte line that transduces the hM3D receptor by lentiviral 
gene transfer. In vitro, stimulation of cells expressing hM3D was found to be specific for 
its synthetic ligand CNO. Activation of a muscarineric G-protein coupled receptor leads to 
a sustained Ca2+ influx, membrane hyperpolarization and ERK1/2 activation.


In conclusion, this novel transgenic mouse model represents an effective tool to study 
the role of podocyte contractility and glomerular function during physiological states 
and after activation of the hM3D receptor by intravenous administration of its specific 
synthetic ligand.
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Laminin α5 Is Required for Maintaining the Integrity of the Glomerular 
Filtration Barrier  Seth Goldberg,1 Tracy Adair-Kirk,2 Robert Senior,2 Jeffrey 
H. Miner.1  1Renal Division, Washington University, St. Louis, MO; 2Pulmonary 
Division, Washington University, St. Louis, MO.


Mutations in the mouse laminin α5 gene (Lama5) result in a variety of developmental 
defects, including defects in kidney structure and function. Our prior work has shown that 
the total absence of the laminin α5 chain due to a null mutation results in breakdown of the 
glomerular basement membrane (GBM), failed glomerular vascularization, and prenatal 
death due to placental defects. In contrast, a hypomorphic Lama5 mutation caused by 
insertion of a FRT site-flanked PGK-neo selectable marker into an intron (the Lama5-neo 
allele) results in proteinuria, hematuria, PKD, and death at 3-4 weeks of age from renal 
failure. Here we examined in more detail the role of podocyte-derived laminin α5 in the 
GBM through podocyte-specific inactivation of Lama5 and two modes of podocyte-specific 
rescue of the Lama5-neo mutation. Cre-mediated inactivation of a floxed conditional Lama5 
allele specifically in podocytes resulted in widely varying degrees of proteinuria and rate of 
progression to nephrotic syndrome; some mice died around weaning, whereas others lived 
for many months. The GBM of proteinuric mice appeared thickened and moth-eaten, and 
podocyte foot processes eventually became effaced. Podocyte-specific rescue of laminin 
α5 production in Lama5-neo/neo mice was achieved through two different strategies. First, 
selective removal of the pathogenic neo insertion in podocytes was accomplished through 
expression of FLP recombinase under the control of the nephrin promoter in newly generated 
transgenic mice; these will be useful as a novel tool for manipulating gene expression 
in podocytes. Second, a human laminin α5 transgene was expressed in podocytes in a 
doxycycline-inducible fashion. Podocyte-specific restoration of laminin α5 production 
by either mode in Lama5neo/neo mice resulted in the resolution of proteinuria, nephrotic 
syndrome, and, surprisingly, PKD. These results suggest that podocyte-derived laminin 
α5 is required both during and after glomerulogenesis for normal glomerular basement 
membrane structure and function.
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Thrombospondin-1 Stimulates Mesangial Cell Migration Via Secretion of 
Promigratory Molecules by Glomerular Cells  Christoph Daniel, Susanne 
Weber, Andrea Stief, Christina Grigo, Christian Hugo.  Nephrology and 
Hypertension, University of Erlangen-Nürnberg, Erlangen, Germany.


Blocking of the TGF-beta activating protein Thrombospondin 1 (TSP-1) resulted in 
reduced fibrosis and amelioration of kidney function in experimental mesangial proliferative 
glomerulonephritis in the rat (anti-Thy1 nephritis). Systemic overexpression of TSP-1 
enhanced matrix accumulation but surprisingly markedly accelerated glomerular healing 
and ameliorated proteinuria in this model.


In this study, we investigated to role of TSP-1 on mesangial cell (MC) migration in 
vitro and in vivo. Systemic overexpression of TSP-1 was started two hours after nephritis 
induction and immigrating proliferating MC were labelled on day 2-3 by 3 doses of BrdU 
given in 6 hour intervals. On day 3, in anti-Thy1 nephritic rats with TSP-1 overexpression, 
the mean distance of immigrating mesangial cells from hilar region into the glomerulus 
was significantly higher compared to empty vector nephritic rats, as assessed by OX-7/
BrdU double staining (35,9µm±2,9 vs. 25,7µm±3,9).


In addition, in vitro transwell migration assays were performed to clarify the 
mechanisms of TSP-1 on MC migration. TSP-1 itself was only able to induce moderate MC 
migration at unphysiologically high TSP-1 concentrations (≥50µg/ml). To test an indirect 
mechanism, we stimulated serum starved podocytes, MC and glomerular endothelial cells 
(EC) with 0,001-10µg TSP-1 and used culture supernatants (SN) collected 24h later as 
chemoattractants for MC. Without TSP-1 stimulation SN from EC induced highest MC 
migration, SN from MC were 30% less effective whereas podocyte SN did not induce MC 
migration. In contrast, SN from all investigated cell types stimulated with TSP-1 increased/ 
induced MC migration (up to 3 fold) in a dose dependent manner (starting at 100 ng), 
but was by far highest in EC. This effect was in part mediated by PDGF (about 30%), as 
assessed by PDGF neutralizing antibodies.
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In conclusion, TSP-1 accelerates the glomerular healing process after severe injury in 
the anti-Thy1 model. Our in vitro data suggest that this process is mediated by stimulation 
of promigratory components predominantly produced by glomerular endothelial cells.
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Adipocyte-Derived Factors Alter Glomerular Endothelial Cells Permeability 
and Integrity  Bridgette A. Corsa,1 Amar B. Singh,2 Valentina Kon,3 Agnes B. 
Fogo,1 Li-Jun Ma.1  1Pathology, Vanderbilt University Medical Center, Nashville, 
TN; 2Surgery, Vanderbilt University; 3Pediatrics, Vanderbilt University.


Background: Although obesity-related chronic kidney disease is associated with 
endothelial cell dysfunction and increased proteinuria, the underlying mechanisms are 
poorly understood. We hypothesize that adipocyte-derived mediators affect glomerular 
endothelial cells (GEN) structure and functions.


Methods: 3T3-L1 preadipocytes were uninduced or induced to differentiate into 
adipocytes using a standard adipogenic cocktail. GEN were then exposed to the conditional 
medium from undifferentiated preadipocyte (GEN+P) or differentiated adipocyte (GEN+A) 
or GEN medium alone (CONT) for 48 hrs. Vascular endothelial growth factor (VEGF) levels 
in supernatant of adipocytes were measured by ELISA. GEN trans-endothelial resistance 
(TER) was assessed by a Millipore electrical resistance system. Paracellular permeability 
was measured using 3H-inulin. Markers of tight junction and apoptosis were assessed in 
GEN by immunoflurescence and Western blots. Data are expressed as mean±SE.


Results: In GEN growing in transwells, TER increased in both CONT (59±1 vs 90±11 
Ωxcm2, p<0.01) and GEN+P (62±1 vs 111±8, p<0.01), but not in GEN+A (62±4, vs 68±1 
Ωxcm2, p<0.01 vs CONT and GEN+P). Compared to CONT, paracellular permeability 
increased 1.38 fold in GEN+A (p<0.05) but not in GEN+P. Immunofluorescence data 
showed that tight junction protein ZO-1 expression decreased in GEN+A but not in GEN+P. 
In parallel, Western blots also revealed 50% decrease in ZO-1 expression (p<0.01) and 30% 
decrease in Claudin-5 expression (p=0.08) in GEN+A but not GEN+P. Further, GEN+A, 
but not GEN+P, showed 2.1-fold increased cleaved caspase 3 expression. Differentiation 
of preadipocytes to adipocytes was associated with a 3.2-fold increase of VEGF in the 
supernatant (130±8.5 vs 416±26 pg/ml, p<0.001).


Conclusions: Our data indicate that adipocyte-derived factors modulate glomerular 
endothelial cells function and integrity. These effects were not seen with undifferentiated 
preadipocytes. We speculate that increased VEGF secreted by differentiated adipocytes 
contributes to the detrimental effects on GEN.
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Upregulation of the Homophilic Adhesion Molecule Sidekick-1 in Podocytes 
Contributes to Glomerulosclerosis  Lewis Kaufman,1 Uma Potla,1 Yutaka 
Hata,2 Hidetake Kurihara,3 John C. He,1 Vivette D. D’Agati,4 Paul E. Klotman.1  
1Department of Medicine, Mount Sinai School of Medicine, New York, NY; 
2Department of Medical Biochemistry, Graduate School of Medicine, Tokyo 
Medical and Dental University, Tokyo, Japan; 3Department of Anatomy, 
Juntendo University School of Medicine, Tokyo, Japan; 4Department of 
Pathology, Columbia University College of Physicians and Surgeons, New 
York, NY.


Focal segmental glomerulosclerosis (FSGS) is a leading cause of nephrotic syndrome 
and end-stage renal disease worldwide. Although the mechanisms underlying this important 
disease are poorly understood, the glomerular podocyte clearly plays a central role in disease 
pathogenesis. In the current work, we demonstrate that the homophilic adhesion molecule 
sidekick-1 (sdk-1) is upregulated in podocytes in FSGS both in rodent models and in human 
kidney biopsy samples. Transgenic mice that have podocyte-specific overexpression of 
sdk-1 develop gradually progressive heavy proteinuria and severe FSGS. We also show that 
sdk-1 associates with the slit diaphragm linker protein MAGI-1, which is already known to 
interact with several critical podocyte proteins including synaptopodin, α-actinin-4, nephrin, 
JAM4, and β-catenin. This interaction is mediated through a direct interaction between the 
carboxyl terminus of sdk-1 and specific PDZ domains of MAGI-1. In vitro expression of 
sdk-1 enables a dramatic recruitment of MAGI-1 to the cell membrane. Furthermore, the 
interaction between sdk-1 and MAGI-1 is required for sdk-1 over-expression to induce 
podocyte dysfunction in cell culture. We conclude that the upregulation of sdk-1 in podocytes 
is a potentially important pathogenic factor in FSGS and that the mechanism may involve 
the disruption of MAGI-1 function.
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Suboptimal Mycophenolate Mofetil Dosing Increases the Risk of Rejection 
in Pediatric Renal Transplant Patients on Steroid-Free Immunosuppression  
Jeffery A. Johnson, D. Gjertson, R. Ettenger, E. Tsai.  Pediatrics, Pediatric 
Nephrology, UCLA, Los Angeles, CA.


Many pediatric transplant (tx) centers have reported successful use of steroid-free (SF) 
regimens without increased risk of rejection (rjxn). However, adult studies have shown more 
rjxn and poor graft function in SF pts. We aimed to compare rjxn rates and graft function 
(fx) in pediatric renal tx pts on SF versus (vs) steroid-based (SB) immunosuppression.


We performed a retrospective chart review of 35 SF and 17 SB pts transplanted between 
2002 and 2008. First txs with PRA< 30% and 2 years (yrs) follow-up were included. Pts were 
induced with daclizumab and maintained on tacrolimus, mycophenolate mofetil (MMF) 


and either a SF or SB regimen. Protocol biopsies (bxs) and bxs for clinical suspicion of 
rjxn and classified by updated Banff criteria. Creatinine clearance was estimated by the 
Schwartz formula. Suboptimal MMF was defined as 25% decrease from standard dose for 
a cumulative time period of 4 weeks.


Progression of Estimated GFR
Months Post Transplant Steroid Free N=35 Steroid-Based N=17 p Value
0 months 73.8 83.6 0.32
6 months 75 80.1 0.45
12 months 66.3 70.3 0.46
24 months 62.5 77.4 0.07


SF pts had a significant increased rate of ACR (23/35 vs 3/17) compared to SB pts (Fig 
1). SF pts with suboptimal MMF had an increased rate of ACR (18/22 vs 5/13) compared 
to those on optimal MMF (Fig 1). There was no difference in ACR between suboptimal 
and optimal MMF for SB pts (data not shown). Graft fx at 2yr post-tx tended to be lower 
for SF pts (Table 1).


SF pts had a higher rate of ACR compared to SB pts. Suboptimal MMF dosing was 
highly associated with ACR in SF but not SB pts. SF pts may have poor graft fx compared 
to SB, however long-term follow-up is needed. Therefore, early steroid conversion in SF 
pts with suboptimal MMF dosing may prevent ACR and poor graft fx.
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Is Urine BK Virus (BKV) Screening Cost-Efficient in Pediatric Kidney 
Transplantation (KTX)?  Benjamin L. Laskin, Jens Goebel.  Nephrology, 
Children’s Hospital, Cincinnati, OH.


BKV nephropathy (BKVNP) is an increasingly recognized cause of graft dysfunction 
in KTX, and screening protocols for BKV are still evolving. Polymerase chain reaction 
(PCR)-based BKV detection became available at our institution in 2007.


We reviewed our experience with BKV PCRs since then, focusing on its cost-efficiency 
given that our hospital charges $668.64 for one plasma (p) or urine (u) BKV PCR. We also 
tested two strategies on a hypothetical cohort of 100 patients to determine a cost-efficient 
approach to screening.


We found 63 patients who had a total of 100 BKV PCRs (75 u and 25 p). Of the 75 u 
PCRs, 45 (60%) were done as part of a literature-based screening program where a positive 
(+) u PCR triggered a p PCR in patients with stable graft function. 30 u PCRs (40%) were 
performed for graft dysfunction, concern for infection, or unknown reasons. Of the 25 
p PCRs, 13 were follow-ups on a + u screening test (with an average lag time of over 3 
weeks), 5 were follow ups of a + u test done for graft dysfunction or other reasons, and 7 
were done on patients who either had a negative (-) or no u PCR. 23 of 75 u PCRs were +, 
giving a viuria prevalence of 41%. 23 of 25 p PCRs were -, 1 was + and 1 indeterminate, 
giving a viremia prevalence of 4.5%. These results were combined with a literature review 
to test screening strategies on an imaginary cohort of 100 patients over 1 year. Strategy A 
includes a u PCR every 3 months and a p PCR only to follow up a + u PCR and would cost 
$264,000 to diagnose 5 cases of BKVNP ($52,800/case). Strategy B involves p PCRs every 
3 months and costs $240,000 to diagnose 5 cases of BKVNP ($48,000/case).


We conclude that at our pediatric institution, rates of viruria, viremia, and BKVNP are 
similar to the published literature. Moreover, screening using exclusively p PCRs appears 
cost-efficient, saving almost $5,000 per case of BKVNP diagnosed in our model, and 
sensible if u PCR testing is used merely to trigger a p PCR. While future studies are still 
needed to optimize the timing of these screening tests, we have accordingly eliminated u 
PCRs from our screening protocol.
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Belatacept Demonstrates Superior Composite Patient/Graft Survival in 
Diabetic Kidney Transplant Recipients vs CsA: Results from BENEFIT & 
BENEFIT-EXT  Lionel Rostaing,1 Flavio G. Vincenti,2 Hans-H Neumayer,3 
Rafael Reyes-Acevedo,4 Alan Block,5 Gregory Di Russo,5 Chen-Sheng Lin.5  
1Toulouse Univ Hosp, France; 2UCSF; 3Charite Universitatsmedizin, Germany; 
4Centenario Hosp Miguel Hidalgo, Mexico; 5Bristol-Myers Squibb.


Introduction Increased numbers of kidney transplant patients (pts) have pre-transplant 
diabetes, which is associated with poorer outcomes post-transplant. We assessed pt outcomes 
using pooled data from 2 phase III trials of belatacept-based immunosuppressive regimens 
vs a CsA-based regimen.


Methods Pts with pre-transplant history of diabetes or who were taking anti-diabetic 
medication at baseline were assessed from the 3-yr, phase III studies, BENEFIT and 
BENEFIT-EXT. Pts were randomized 1:1:1 to a more intensive (MI) or less intensive 
(LI) regimen of belatacept or CsA; all were treated with basiliximab induction, MMF, and 
corticosteroids. Endpoints included composite pt/graft survival, composite renal endpoint 
(measured GFR [mGFR] <60 mL/min/1.73 m2 at month 12 or decrease in mGFR ≥10 
mL/min/1.73 m2 from month 3–12), incidence of acute rejection (AR), and prevalence of 
chronic allograft nephropathy (CAN).


Results Across both studies, 28% (336/1209) of pts randomized and transplanted 
had a pre-transplant diabetes (n=180 BENEFIT; n=156 BENEFIT-EXT). Composite pt/
graft survival among diabetics was 90%, 93% and 81% in the belatacept MI, LI and CsA 
groups, respectively (P≤0.03 MI or LI vs CsA). Measured GFR was 61 mL/min/1.73 m2 
in the MI group, 66 mL/min/1.73 m2 in the LI group, and 46 mL/min/1.73 m2 in the CsA 
group (P≤0.0005 MI or LI vs CsA). AR incidence in diabetic pts was 25.5% MI, 20.5% 
LI, 20% CsA in BENEFIT-EXT and 21% MI, 21% LI, 8.5% CsA in BENEFIT, consistent 
with the overall study population. Prevalence of CAN in each study was: BENEFIT-EXT: 
43% MI, 47% LI, 58% CsA; BENEFIT: 9.5% MI, 24% LI, 31% CsA.


Conclusion Belatacept was associated with superior patient/graft survival and renal 
function vs CsA in diabetic transplant pts. Incidence of AR observed was consistent with 
the overall population. Ongoing evaluation will assess if renal benefit translates to better 
long-term outcomes.
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Mycophenolic Acid (MPA) Therapy in Kidney Transplantation: An Analysis 
of the MORE Registry  William Irish,1 Cataldo Doria,2 Stuart Greenstein,3 
Laurence Chan,4 Mohanram Narayanan,5 Kimi Ueda,6 Bashir Sankari,7 Anthony 
Langone.8  1CTI Clinical Trial & Consulting Services; 2Thomas Jefferson Univ 
Hospital; 3Montefiore Medical Center; 4Univ of Colorado Medical Center; 5Scott 
and White Memorial Hospital; 6California Pacific Medical Center; 7Charleston 
Area Medical Center; 8Vanderbilt Univ Medical Center.


Introduction: The objective of this study was to compare outcomes in patients treated 
with enteric-coated mycophenolate sodium (EC-MPS) or mycophenolate mofetil (MMF) in 
a real-world clinical setting. Methods: The MORE registry is a prospective observational 
study of center-specific practices and MPA therapy in de novo kidney transplant (KT) 
recipients. Outcomes included biopsy-proven acute rejection (BPAR), graft loss, death, 
gastrointestinal (GI)- or cardiovascular (CV)-related adverse events (AEs), new onset 
diabetes mellitus (NODM) and changes in MPA therapy at 12 months post-transplant. 
Event rates were compared using survival analysis. Results: Among 569 patients, 65.4% 
received EC-MPS at baseline (standardized MMF total daily dose=1873±560 mg) and 
34.6% received MMF (total daily dose=1860±560 mg). The two groups were similar with 
respect to recipient- and donor-related characteristics, except there were more recipients 
of deceased donors in the EC-MPS group (62.4% versus 51.8%; p=0.016). Nearly 95% of 
the patients in both MPA groups received tacrolimus; nearly all patients received antibody 
induction. No statistically significant differences in outcomes were observed between 
treatment groups, with the exception of death (see table). MMF patients had a higher risk 
of death in the first 12 months post-transplant compared to EC-MPS patients, although the 
total number of deaths observed was small (n=9).
Outcomes by MPA Therapy


EC-MPS (n=372) MMF (n=197)
BPAR 10.7% 7.7%
Graft loss, death censored 3.3% 1.4%
Death* 0.3% 3.6%
BPAR, graft loss or death 13.1% 11.3%
GI AEs 11.9% 12.2%
CV AEs 2.9% 4.0%
NODM 10.7% 13.7%
Change in MPA 79.6% 77.9%
*p<0.01


Conclusions: Results suggest patients treated with MPA in combination with tacrolimus 
have excellent outcomes; EC-MPS shows a similar profile to MMF.


Disclosure of Financial Relationships: grant/research support: Novartis 
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EC-MPS Is Associated with Superior Efficacy Outcomes Compared to 
MMF in De Novo Kidney Transplant Patients: A Pooled Analysis  Maurizio 
Salvadori,1 Elisabetta Bertoni,1 Klemens Budde,2 Herwig Holzer,2 Giovanni 
Civati,2 Bjorn Lien,2 Wolfgang Arns.2  1Renal Unit, Careggi University Hospital, 
Florence, Italy; 2Myfortic Datamining Study Group.


Dose adjustement of mycophenolic acid (MPA) due to gastrointestinal (GI) 
complications is associated with increased risk of rejection and graft loss. Enteric-coated 
mycophenolate (EC-MPS) delate release of MPA vs MMF and permits higher dosing with 
consequent efficacy benefits.


A pooled data analysis was undertaken based on 1891 de novo kidney transplant 
patients receiving EC-MPS (n=1289) or MMF (n=602) with CsA and steroids in multicenter 
studies ERL B301 (n=423),ERL B2405 (n=1076), RAD B201 (n=196) and RAD B251 
(n=196). Entry criteria were consistent between trials. Starting dose was bioequivalent for 
MMF (2000 mg/day) or EC-MPS (1440 mg/day). Induction was permitted in ERL B301 
as per center practice. Multivariate logistic regression analysis was performed including 
treatment type, using backward stepwise selection to identify other potential explanatory 
variables (recipient age, gender and race, induction therapy, diabetes at baseline and all 
variables by treatment interaction).


Using MMF equivalents, mean MPA dose during months 0-12 was similar with EC-
MPS (1.82±0.37 mg/day) or MMF (1.86±0.29 mg/day).On univariate analysis, graft loss, 
biopsy-proven acute rejection (BPAR) and composite endpoints were each significantly less 
frequent with EC-MPS at month 12 post-transplant. Multivariate analysis demonstrated a 
significantly lower rate of all efficacy endpoints with EC-MPS vs MMF.


Event at month 12 EC-MPS 
(n=1289)


MMF 
(n=602)


Univariate analysis 
p-value


Multivariate analysis 
p-value


BPAR 260 (20.2%) 147 (24.4%) 0.037 0.011
Graft loss 45 (3.5%) 37 (6.1%) 0.009 0.006
Death 16 (1.2%) 14 (2.3%) 0.084 0.008
Death, graft loss or BPAR 308 (23.9%) 174 (28.9%) 0.020 0.018


Results from this 12-month pooled analysis of >1800 patients document a significant 
improvement in efficacy outcomes in de novo kidney transplant patients receiving EC-MPS 
vs MMF when receiving concomitant CsA and steroids.
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Thymoglobulin Use, Leukopenia, and Adverse Events in Kidney Transplant 
Recipients  Dena E. Rifkin, Alin John, Jill Melendez Young, Lisa McDevitt, 
Richard Freeman, Ronald Perrone.  Tufts Medical Center, Boston, MA.


Background: Thymoglobulin is a common induction therapy for kidney transplants, 
particularly in the setting of rapid steroid withdrawal. Leukopenia is a known side effect 
in the immediate post-administration period; however, there are few descriptions in the 
literature of ongoing leukopenia in the 6 months post-transplant.


Methods: We studied 85 patients who received thymoglobulin induction therapy 
between 2/24/04 and 12/20/07 at our institution for a first kidney transplant, as part of 
a standard protocol which involved rapid steroid withdrawal and ongoing tacrolimus/
mycophenolate mofetil therapy. We defined persistent leukopenia as at least two white 
blood cell counts less than 3.0 from week 8 through week 24 post-transplant. We examined 
associations between persistent leukopenia during this period and clinical adverse events: 
CMV infection, 6- and 12-month graft function, biopsy-proven rejection, and graft loss.


Results:
While there was a trend toward older age in the persistent leukopenia group, no recipient 


characteristics were significantly associated with this phenomenon. We observed higher 
rates of CMV infection and lower 12-month graft function in those patients with persistent 
leukopenia, particularly those with deceased-donor transplants.
Characteristics + outcomes by leukopenic status
 No persistent 


leukopenia (n= 54)
Persistent 
leukopenia (N=31)


P-value 
(Chi-Square or T-test)


Age (SD) 47.9 ± 9.7 51.3 ± 10.9 0.14
Male (%) 61.1 71.0 0.36
White race(%) 90.7 96.8 0.30
Deceased donor(%) 33.3 45.2 0.28
CMV risk group: low(%) 38.9 25.8 0.04
medium (%) 46.3 35.5
high(%) 14.8 38.7
Outcomes, 12 months
CMV DNA + (%) 3.7 25.8 <0.01
eGFR (ml/min/1.73 m2) (number) 61.1 ± 16.7 (50) 52.0 ± 18.6 (29) 0.03
Rejection (%) 7.4 16.1 0.20
Graft loss (%) 1.9 9.7 0.10


Conclusions: Persistent leukopenia is common in the 2-6 month period after 
thymoglobulin induction, occurred across different recipient demographic characteristics, 
and was associated with higher rates of CMV infection and lower eGFR at 12 months 
post-transplant.
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Steroid Sparing Regimes Are Not Associated with a High Incidence of 
Recurrent Disease after Renal Transplantation  K. Chan, R. Charif, A. 
McLean, TDH Cairns, H. T. Cook, N. Duncan, C. Roufosse, D. Taube.  West 
London Renal and Transplant Centre, Hammersmith Hospital, London, United 
Kingdom.


Recurrent disease after renal transplantation is an important cause of allograft 
dysfunction and loss. Whilst steroid sparing [SS] immunosuppressive regimes are associated 
with more reversible rejection in high risk groups but a lower incidence of steroid related 
adverse events, there have been no systematic studies of recurrent disease [RD] after 
transplantation using SS regimes.


617 patients [254f, 363m; 288DD, LD; mean age: 46.4+12.7 yrs; mean follow up: 
29.4+21.3 months] transplanted using our steroid sparing protocol since 2002 were included 
in this study. All patients received either CD25 or CD52 monoclonal antibody induction 
with a Tacrolimus based immunosuppressive regime. Patients received a week of steroids 
after transplantation. Rejection and recurrent disease were diagnosed by biopsy. All biopsies 
were examined by light and electron microscopy.


169/617 [27.3%] patients had a specific pre transplant diagnosis of a primary 
glomerulonephritis. 12/169 [7.1%] of these patients were subsequently found to have 
RD diagnosed by renal biopsy for indicative reasons [allograft dysfunction, abnormal 
urinary sediment].


Patient survival at 7 years was similar in the patients with RD [RD+] and without 
RD [RD-], 100% and 93.9%, respectively, logrank p=0.5301. Allograft survival, censored 
for death with function was similar in the RD+, 100% and 84.7% in the RD- group at 7 
years, logrank p=0.3584. Allograft function [MDRD eGFR, ml/min] at 1, 5 and 7 years 
was impaired in the RD+ group, 52.1±14.7, 37.7±13.8, 40.0+3.1 compared with the 
RD- group, 51.4±16.3, 48.0±17.1 and 47.9±14.6; statistical significance was achieved at 
7 years, p=0.004.


45 recipients had IgA nephropathy [IgAN] and 4 of these patients [7.3%] developed 
recurrent IgAN. 33/169 [19.5%] recipients had FSGS and 2/33 [6.1%] developed recurrent 
FSGS.


No allografts were lost from recurrent disease.
This study shows that in the medium term, our SS is not associated with a high incidence 


of significant RD. However allograft function is impaired in the group of patients with RD 
and longer term data are awaited.
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Variance of Tacrolimus Exposure Does Not Correlate with Renal Transplant 
Function  Olivia Wohlfarth,1 Michael Lauseker,2 Michael Vogeser,3 Wolf-
Dieter Illner,4 Helmuth Arbogast,4 Karl-Walter Jauch,4 Michael Fischereder.1  
1Medizinische Poliklinik Innenstadt, Klinikum der LMU, Munich, Germany; 
2IBE, LMU, Munich, Germany; 3Laboratory Medicine, Klinikum der LMU, 
Munich, Germany; 4Chirurgische Klinik Grosshadern, Klinikum der LMU, 
Munich, Germany.


Calcineurin inhibitors (CNI) are considered critical dose drugs. Deviations from the 
therapeutic range result in over- or underexposure and may cause nephrotoxicity or transplant 
rejection. We hypothesized that transplant recipients with highly variant tacrolimus exposure 
experience more allograft dysfunction due to inadequate CNI exposure.


We studied 246 renal transplant recipients from January 2000 to July 2006 receiving 
tacrolimus (tac) based immunosuppression. Variance of tac trough levels (VTT) was 
calculated for each patient for months 2-4, 5-7, 8-10 and 11-13 post transplantation (KTX). 
Renal function was assessed by serum-creatinine after 12 and 24 months and regression 
analysis of the standardized 1/creatinine slope with the exclusion of the first month after 
KTX (Beta).


Recipients were 65 percent male, 44.2 (± 9.98) years old, 157 received a first renal 
transplant, donor age 40.5 (± 16.5) years, CIT 12.9 (± 7.42) hours, PRA 16.1 (± 29.0) 
percent. VTT for individual patients was 5.24 (0-214) for months 2-4, 3.92 (0-59.2) for 
months 5-7, 2.93 (0-54.4) for months 8-10 and 2.26 (0-42.9) for months 11-13 post KTX. 
Early renal function, i.e. creatinine at 12 months, correlated significantly with creatinine 
after 24 months (p<0.001). There was no correlation of VTT at any time interval with 
renal function.


Serum creatinine one year post KTX was 1.40 (range 0.8-5.20) mg/dl for recipients 
with VTT < 2, 1.40 (0.6-4.50) mg/dl for VTT 2-5 and 1.35 (0.8-6.40) mg/dl for VTT >5 
(p=n.s.)


Highly variant tacrolimus trough levels are observed in some patients. Despite variable 
CNI exposure, renal function is not affected.
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The Maximum Tolerated Dose of Mycophenolic Acid (MPA) in Combination 
with Tacrolimus, Is Higher with Enteric-Coated Mycophenolate Sodium 
(EC-MPS) Compared to Mycophenolate Mofetil (MMF) in Kidney 
Transplant Recipients: Results of a Sub-Group Analysis of a Randomized 
Study  Richard J. Baker,1 Magdi Shehata.2  1Renal Unit, St James’s University 
Hospital, Leeds, United Kingdom; 2Transplant Unit, Nottingham University 
Hospitals, Nottingham, United Kingdom.


MMF dose reduction/discontinuation due to intolerance in kidney transplant recipients 
is frequent and adversely affects long-term outcomes.EC-MPS,by delaying release of 
MPA,may offer improved tolerance and higher dosing.Methods:In a prospective,open-
label,13 week trial at 19 centers,MMF-treated maintenance kidney transplant recipients 
with GI complications,or who had required MMF dose reduction due to GI events,were 
randomized to continue MMF or switched to an equimolar dose of EC-MPS.From week 
3,MPA dose in both groups was adjusted over a 4 week period,to achieve the highest 
tolerated dose.Results:The ITT population comprised 68 EC-MPS and 61 MMF patients.
Baseline mean MMF dose was similar in both groups (EC-MPS 1283±461mg/day,MMF 
1279±485mg/day).Concomitant immunosuppression included tacrolimus (EC-MPS 
54.4%,MMF 54.1%) and cyclosporine (EC-MPS 23.5%,MMF 24.6%).The primary 
endpoint,proportion of patients maintained at 12 weeks on an EC-MPS dose 180mg/
day or MMF dose 250mg/day (one dose equivalent) higher than at randomization,was 
greater in the EC-MPS arm (47.1%) vs the MMF arm (16.4%;p<0.001).The proportion 
of patients with a dose increase equivalent to MMF 500mg/day was also higher with EC-
MPS (44.1%) than MMF (13.1%).In the tacrolimus sub-group analysis,a greater number 
of EC-MPS patients (48.7%,18/37) were able to increase the dose of MPA by at least one 
dose equivalent,compared to 18.1% (6/33) in the MMF arm.At the end of the study,50.0% 
(34/68) of EC-MPS patients were receiving the maximum recommended dose vs 26.2% 
(16/61) of MMF patients (p=0.007) with no significant difference in the change in the 
Gastrointestinal Symptom Rating Scale total score.These observations were confirmed 
in the sub-group receiving tacrolimus.Conclusions.Kidney transplant recipients receiving 
reduced doses of MMF due to GI side effects can tolerate a significant increase in MPA 
dose after conversion to EC-MPS without compromising quality of life.
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Rapid Demand for Generic CellCept Products  Amy L. Friedman, Lisa 
Donovan, Andrew Burgdorf, Bonnie R. Chapman, Dilip Kittur, Sriram Narsipur, 
John E. Leggat, Sarah Kantak.  Surgery, SUNY Upstate Medical University, 
Syracuse, NY.


In May 2009 generic Mycophenolate mofetil became available in the US. Within days, 
CenterSpan, a transplant(TXP) list serve hosted by the American Society of TXP Surgeons 
was inundated with notes from transplant professionals around the country. It appeared that 
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within a one week time frame, at least 7 generic products became widely available. In an 
effort to track patients whose potential switch from the trade name product CellCept to any 
generic product might lead to compromised safety, we prospectively captured information 
about contacts our TXP Team received, relevant to this topic.


Over a 28 day period, 14 patients contacted us for assistance in addressing the issue 
of generic vs. trade name Mycophenolate mofetil. In 0% (0/14) circumstances the patient, 
pharmacy or payer was able/willing to identify the specific generic product for which 
approval was sought. Handling the paperwork, phone calls, etc. required an average of 
2.4 encounters between the contact person and a TXP team member. Issue resolution was 
achieved for 57% (8/14) patients within 48 business hours. The remaining 43% (6/14) of 
patients remain in limbo at a range of 2-26 days. Management of the flood of inquiries 
about the potential switch to generic products dominated the TXP team’s agendas, 
required extensive unreimbursed effort to achieve resolution and substantially increased 
their anxiety levels.


We conclude that the introduction of generic Mycophenolate mofetil preparations 
transpired in a rapid and coordinated manner across the US and overlapped with the major 
TXP meeting period (American Transplant Congress 2009) in which staffing levels at the 
TXP centers were predictably significantly reduced. No evidence or data supporting the 
safety of administering generic preparations of the drug to TXP recipients were provided 
to TXP practitioners nor were any generic products specifically identifiable.


We conclude that the collective desire for cost containment in the use of an expensive 
immunosuppressive agent led to a dramatic demand upon our TXP team to make rapid 
clinical decisions that could not be evidence based and led to anxiety about patient 
safety.


Disclosure of Financial Relationships: nothing to disclose
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Reasons for Dose Reduction of Mycophenolate Mofetil (MMF) and Impact 
on Graft Outcome in First Year after Kidney Transplantation: A Single-
Center Retrospective Analysis  T. Cornelis°, B. Bammens°, K. Claes, P. 
Evenepoel, D. Kuypers, Y. Vanrenterghem.  Dept. of Nephrol. Dial. and Renal 
Transplant., University Hospitals Leuven, Leuven, Belgium.


MMF has represented a major advance in organ transplantation. Its potential side-effects, 
however, may ask for dose reduction implicating higher risk of rejection and graft loss. 
We performed a retrospective analysis of single kidney transplant recipients that received 
MMF in their initial maintenance immunosuppressive regimen from 1996 till 2007. Data on 
immunosuppression, MMF dose changes, reasons for dose reduction, acute rejections, graft 
and patient survival up till the 400th day after transplantation were retrieved from patient 
files. 749 patients were included. Initial daily MMF dose was 1g (n=415) or 2g (n=302) in 
most patients (all bid). Other immunosuppressants: methylprednisolone (all), tacrolimus 
(n=620), cyclosporine (n=104), sirolimus (n=10), belatacept (n=14). In 358 patients (47.8%) 
MMF dose wasn’t changed. In 73 (9.7%) MMF was permanently discontinued (graft loss 
censored). 326 (43.5%) had at least one dose reduction other than stopping MMF. Of all 
741 reduction events (discontinuation included), 55.7% were for hematological reasons. 
Other: infection (17.7%), trial protocol (10.9%), gastrointestinal side-effects (9.6%), 
correction of erroneous doses (1.3%), neoplasia (1.8%) and unidentifiable (10.4%) (some 
reasons coincided). 197 patients (26.3%) lived at least one acute rejection. Proportion of 
rejections was higher in the subgroup with MMF dose reduction and/or withdrawal than in 
the remainder of the patients: 34.8vs.19.0% (χ² P<0.05). 46 patients lost their graft or died 
before day 400. Their proportion was highest in the subgroup with MMF dose reduction and/
or withdrawal: 8.0vs.4.0% (χ² P<0.05). Conclusion: main reasons for MMF dose reduction 
after renal transplantation were hematological changes and infection, while gastrointestinal 
side-effects were less important. MMF dose reduction was associated with higher incidence 
of acute rejection and graft loss during the first post-transplant year. Its potential interplay 
with other determinants of outcome needs further investigation. (°contributed equally)
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The Effects of MDR1, CYP3A4, and CYP3A5 Gene Polymorphisms on the 
Population Pharmacokinetics of Cyclosporine in the Early Non-Steady-
State Renal Transplant Recipients  Hyunjeong Baek,1 Seunghoon Han,2 Dong-
Seok Yim,2 Soo-Youn Lee,3 Jung Eun Lee,4 Yoon-Goo Kim,4 Dae Joong Kim,4 
Ha-Young Oh,4 Wooseong Huh.4  1Nephrology, Kangwon National University, 
Chuncheon, Kangwondo, Republic of Korea; 2Clinical Pharmacology, Catholic 
University, Seoul, Republic of Korea; 3Laboratory Medicine, Samsung Medical 
Center, Seoul, Republic of Korea; 4Nephrology, Samsung Medical Center, Seoul, 
Republic of Korea.


Background: Many studies have investigated the relationships between the 
pharmacokinetics (PK) of cyclosporine (CsA) and genetic polymorphisms of MDR1, 
CYP3A4, and CYP3A5 in stable-state renal transplant recipients. However, information is 
lacking on the corresponding relationships in the early, non-steady-state.


Methods: The PK of CsA was studied in 69 renal transplant recipients on days 2 and 
3 after transplantation using nonlinear mixed-effects modeling (NONMEM). The patients 
were genotyped for the MDR1 C3435T, CYP3A4*1B, and CYP3A5*3 single nucleotide 
polymorphisms (SNPs). Full (8-point) pharmacokinetic studies were performed on days 
2, 3, and 7, and 5-point (C0, C1, C2, C3, C4) on days 14 and 28. Correlation analysis was 
performed to identify the single time-point that best correlated with AUC0-12 on days 2, 3, 
and 7, and with AUC0-4 on days 14 and 28.


Results: The PK model showed significant increases in the absorption rate constant (Ka) 
and bioavailability on days 3, as compared to days 2 (P < 0.05). Only the MDR1 C3435T 


genotype affected an increase in Ka. Homozygous wild-type individuals (N=24) showed 
a more pronounced increase in Ka between days 2 and days 3 than mutant-allele carriers 
(N=45) (P = 0.0065). The best single time point correlated with AUC0-12 was C8, C6, and 
C4 on days 2, 3, and 7 in the group of MDR1 C3435T wild type, but C8 on days 2 and 3, 
and C2 on days 7 in the group of mutant-allele carriers. In both groups for MDR1 C3435T 
genotype on days14 and 28, C2 was the best correlating time point with AUC0-4.


Conclusion: In the non-steady state, it may be considered the difference of PK 
parameters of CsA according to the MDR1 C3435T genotype and C0 or C2 monitoring to 
adjust the dosage of CsA may result in inadequate immunosuppression.
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Conversion from Sirolimus to Everolimus in Kidney Transplant Recipients 
Receiving a Calcineurin-Free Regimen: A Six-Month Follow Up  Catarina 
Carvalho, Luis Coentrao, Susana Sampaio, Manuela Bustorff, Joana Santos, 
Gerardo Oliveira, Manuel Pestana.  Nephrology, Hospital S. João, Porto, 
Portugal.


INTRODUCTION: Everolimus and sirolimus have been introduced into solid organ 
transplant immunosuppressive regimens, in an attempt to reduce the dose of the nephrotoxic 
calcineurin inhibitors (CI). In our institution, conversion from sirolimus to everolimus 
was carried out due to a pharmacoeconomics decision. This provided us the opportunity 
to investigate the effectiveness and safety profile of both drugs and to review the practical 
conversion dose between them. METHODS: Medical records of kidney transplant 
recipients who had a sirolimus based-immunosuppressive regimen and were switched to 
everolimus were analyzed retrospectively. Patients receiving sirolimus treatment at a dose 
adjusted to achieve trough blood levels of 4-8 ng/mL were converted to a variable dose of 
everolimus, 72 hours after sirolimus interruption. The dose was progressively increased to 
achieve everolimus trough target blood levels of 3-8 ng/mL. RESULTS: We analyzed data 
from 51 (male/female, 34/17; age, 48.8±12.7 years) patients (98±44 months post-transplant). 
Sirolimus mean dose at time of conversion was 2.0±0.9 mg/day with mean trough blood 
levels of 6.9±2.0 ng/mL. Initial everolimus mean dose was 1.3±0.5 mg/day in two divided 
doses. This dose was increased progressively to achieve goal levels. Mean everolimus trough 
level was 6.2±2.8 ng/mL, six months after conversion. Mean everolimus dose at this point 
was 2.0±0.9 mg/day, which is not statistically different from sirolimus dose (p=0.484) 
suggesting a conversion factor of 1:1. During this six month period post conversion, no 
significant changes were observed in serum creatinine, hematocrit level, platelet count or 
proteinuria. No patient lost his graft or experienced an acute rejection episode throughout this 
time period. Two patients had mucositis. CONCLUSIONS: Conversion from sirolimus to 
everolimus in kidney transplant recipients receiving a CI free immunosuppressive regimen 
can be performed safely. For the first time, we report a conversion factor between sirolimus 
and everolimus determined after a six month follow-up.
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Quality of Life (QOL) Is Improved after Living Donor Kidney Transplant 
among Patients on Steroid Avoidance Regimen  Harini A. Chakkera, A. 
Gordon, Q. Wu, M. Mazur, K. Hamawi, D. Mulligan, K. Reddy, A. Moss, K. 
Mekeel, R. Heilman.  Mayo Clinic Arizona.


Background: QOL measures reflect balance between positive clinical outcomes and 
adverse effects of kidney transplant (tx). Prior studies have not evaluated QOL in patients 
on a rapid steroid withdrawal (RSW) immunosuppression (IS).


Aim: Prospective study to compare QOL pretx to 1 and 4 months posttx among both 
living and deceased donor kidney tx recipients on RSW vs. continued steroids IS.


Methods: RSW: 5 day post-operative steroid taper unless on steroids pretx or with +ve 
cross match. Patients were self adjusted. We used 2 validated scales to measure QOL:


1) SF-36 which comprises of 10 scales.
2) End Stage Renal Disease Symptom Checklist Tx Module (ESRDSC-TM), comprised 


of 6 scales:
1. Physical capacity
2. Cognitive capacity
3. Cardiac and renal dysfunction
4. Cortisone side effects
5. Increased gum and hair
6. Tx-associated psychological distress
Higher scores represent better QOL. Paired t-test used to compare QOL scores.
Results:
Significant improvement seen in QOL using both the SF-36 and ESRDSC-TM scales 


among living donor transplant on SA regimen comparing 1 month posttx to pretx and 4 
month scores to pretx. This was not observed among living donor Tx on continued steroid 
and among deceased donor recipients on both the SA and continued steroids.
Comparison of QOL scores between pre-tx and 1 month post-tx and at 4 month post-tx in SA group.
ESRDSC-TM Scales Compare 1 month to pretx (N= 42 )§ Compare 4 month to pretx (N=30 ) §
1 -0.27 ± 0.71* -0.21 ± 0.60
2 -0.23 ± 0.65* -0.13 ± 0.53
3 -0.42 ± 0.66** -0.45 ± 0.61**
4 -0.20 ± 0.40** -0.23 ± 0.48*
5 -0.19 ± 0.33 ** -0.09 ± 0.34
6 -0.30 ± 0.61** -0.22 ± 0.47*
Global Score -1.61 ± 2.60** -1.33 ± 2.03**
* P <= 0.05., ** P <= 0.01., § Mean ± SD
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Conclusion: Improvement is seen in QOL at 1 and 4 months post-tx compared to 
pre-tx in living donor kidney Tx on a RSW regimen. Larger sample size is needed to 
determine QOL changes among deceased donor Tx or the living donor Tx recipient on 
continued steroids.
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Single Nucleotide Polymorphisms of CYP3A5, but Not of Other Genes, 
Influence the Exposure to Tacrolimus in Paediatric Patients after Renal 
Transplantation: A Pharmacogenetic Substudy of the TWIST Study  R. 
Feneberg,1 H. Billing,1 B. Hoecker,1 R. van Damme-Lombaerts,3 S. Friman,3 J. 
Jaray,3 K. Vondrak,3 E. Sarvary,3 L. Dello Strologo,3 M. Oellerich,2 B. Toenshoff,1 
N. v Ahsen.2  1Univ. of Heidelberg, Heidelberg, Germany; 2Univ. of Goettingen, 
Goettingen, Germany; 3.


Tacrolimus (TAC) and mycophenolic acid (MPA) have a wide variability of 
pharmacokinetics (PK). An impact of single nucleotide polymorphisms (SNPs) of the genes 
coding for enzymes and transporters involved in the PK of TAC and/or MPA is intuitively 
conceivable. Accordingly, we sought to analyze the influence of different SNPs on TAC 
and MPA exposure in paediatric patients after renal transplantation.


A subpopulation of 42 patients (age 12.14.2, range 2.217.8 yrs) participating in the 
TWIST study was included into our analysis of SNPs of CYP3A5, MDR1, SLCO1B3 
(coding for OATP2), and ABCC2 (coding for cMOAT). Tacrolimus trough concentrations 
and abbreviated MPA-AUCs were measured on day 7, 28, 91, and 183 after renal 
transplantation. Both of these were adjusted to the dose the patient received. Real-time, 
rapid-cycle PCR methods were used for genotyping.


The allele frequencies were comparable to those reported previously for Caucasian 
populations. Dose-adjusted trough concentrations of TAC were approximately 24% lower 
in patients with the CYP3A5 C/T allele as compared to C/C. Adjusting for randomization 
group of the TWIST study, this difference remained significant (p = 0.0467). No other 
investigated SNP of enzymes and transporters involved was significantly associated with 
TAC trough concentrations. There was no apparent relationship between SNPs and renal 
function or the occurrence of acute rejection episodes. As for MPA, the genetic variability 
of transporters or enzymes had no impact on MPA-AUC.


Genetic variability of CYP3A5 might account for a part of the variability of exposure 
to TAC, while other SNPs are no direct determinants of TAC exposure, and no SNP was a 
significant predictor of MPA exposure. Therefore, adjusting TAC dosing to the genotype 
of CYP3A5 might be of benefit to paediatric patients after renal transplantation.
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Ten-Year US Experience with Everolimus  William Irish,1 Jianmin Wang,2 
Stephen Arcona,3 Eva Vasquez,3 Diane M. Cibrik.3  1CTI Clinical Trial & 
Consulting Serv; 2RTI-HS; 3Novartis Pharm Corp; 4Univ Michigan Health 
System.


Background: Limited long-term data exist on US kidney transplant (KT) patients 
who have received everolimus (EV) at time of transplant. The objectives of this study 
are to describe this experience and to compare it with non-EV KT patients. Methods: 
We conducted an analysis using data from the UNOS/OPTN database, covering the years 
1998-2007. We compared outcomes among KT patients who either received EV (N=426) 
or did not receive EV (N=128,054) at time of discharge. Outcomes included acute rejection 
(AR), onset of diabetes (DM), onset of insulin-dependent diabetes (IDDM), graft failure 
(GF) and serum creatinine (Cr) level. To adjust for confounding, (patient age, gender, race; 
HLA mismatch; year of transplant; donor age, gender, type, EDC, and DGF; induction 
agent; cyclosporine, tacrolimus, MMF, steroids), we used propensity scores (PS) derived 
from these covariates to stratify patients into 5 groups of (nearly) equal size. We then used 
complementary log-log models for AR, DM and IDDM; a Cox model for GF; and GLM 
models for Cr. Results: By end of observation, 7,774 AR episodes were recorded among 
480,978 visits by non-EV patients (1.62%); for EV patients, the rate was 36/1,434 (2.51%). 
The largest numerical difference in AR episodes occurred during year 1. PS adjustment 
yielded a hazards ratio (HR) of 1.54, p<.05. Conversely, by end of observation, 21.5% 
non-EV vs 16.1% EV patients experienced GF, with differences favoring EV increasing 
as time progressed. PS adjustment yielded an HR of 0.74, p<.05. There were no between-
group differences in DM or IDDM. There was an increase in Cr at year 3 of 0.15 mg/dl in 
EV-treated patients (p<0.05); this was not thought to be clinically significant.


Conclusion: This analysis presents one of the first views of long-term EV experience 
in the US. EV patients showed an increased rate of acute rejection. This was possibly 
due to these patients being clinical trial patients, (EV is not yet approved in the US), and 
undergoing increased surveillance in the early post-transplant period, compared to non-EV 
patients. GF occurred less frequently among EV patients.


Disclosure of Financial Relationships: grant/research support: Novartis 
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Comparison of Early Renal Graft Survival among Different Age Groups 
with an Early Steroid Cessation Protocol  Luis G. Beltran Garcia,1,2 Nicholas 
Shah,1 Jorge Posada,1,2 Ren Chen,3 Sadaf Aslam,3 Rajendra S. Baliga.1,2  1Div of 
Nephrology and Hypertension, Univ of South Florida, Tampa, FL; 2Nephrology, 
Lifelink HealthCare Inst/Tampa Gen Hosp, Tampa, FL; 3Ofc of Clinical 
Research, Univ of South Florida, Tampa, FL.


The purpose of the present study is to ascertain any differences in renal allograft survival 
among different age groups in an early cessation steroid protocol. A retrospective analysis 
was conducted on patients who underwent renal transplantation at our center from June 
2003 to June 2008. A total of 406 patients were included in the study and were assigned 
to the following protocol: an induction regimen of thymoglobulin to achieve CD3+ cell 
count suppression and four doses of methylprednisolone totaling 875 mg and a maintenance 
regimen that includes calcineurin inhibitors and mycophenolate mofetil/mycophenolate acid. 
Patients were free of steroids at the time of discharge from the hospital. These patients were 
considered low risk for rejection (PRA<20%). Age groups were divided into younger than 
fifty-five years old (n=199), fifty five to sixty four years old (n=119) and sixty-five years 
or older (n=88). The mean follow up was 26.9 months ± 15.6 for younger than fifty-five, 
26.2 months ± 14.7 for patients between fifty-five and sixty four years old and 27.4 months 
±14.2 for sixty-five years or older. Graft survival using Kaplan-Meier method at twelve and 
thirty six months was 96.4% (95% CI, 0.92- 0.98) and 90.6% (95% CI, 0.84-0.95) for ages 
less than fifty five, 98.3% (95% CI, 0.93-0.99) and 89.4% (95% CI, 0.79 -0.95.) for ages 
fifty five to sixty four and 95.2% (95% CI, 0.88. -0.98) and 90.2% (95% CI 0.78-95.8%) 
for ages sixty-five or older. Survival analysis by Cox proportional regression model using 
as reference younger than fifty years old did not show any statistical difference among the 
groups (p=0.60 and p=0.91 in ascending order of age). Our findings from this study suggest 
that early corticosteroid cessation seems to be equally effective for renal allograft survival 
among different age groups who shared low immunological risk.
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Induction Therapy for Kidney Transplantation, Comparing Basiliximab 
(BSX) with Thymoglobulin (ATG)  Abdolreza Haririan, M. Hakim, F. Rasetto, 
B. Philosophe, M. Cooper, D. Klassen.  Transplant Program, University of 
Maryland Medical Center, Baltimore, MD.


Use of induction therapy for kidney transplantation has become routine in the majority 
of transplant centers. We examined the results of induction with BSX as compared with 
ATG in 531 patients transplanted during 1/04-6/06 at our center.


Patient characteristics are summarize in the table.
BSX (N=318) ATG (N=213) P value


Age (y) 51.4±12.8 49.5±13.4 0.4
Male 66.4% 58.7% 0.07
AA 39% 55.9% <0.001
DM 46.2% 41.3% 0.3
Re-transplant 6.6% 28.2% <0.001
Deceased donor 57.9% 81.2% <0.001
HLA MM 4.4±1.6 4.8±1.4 0.02
pPRA 10-40% / >40% 12.3% / 9.7% 9.1% / 32.5% <0.001
DGF 24.9% 35.7% 0.008


During 30.6±14.8 mo follow-up, 14.8% in BSX and 11.3% in ATG group experienced 
acute rejection (P=0.25). CMV disease developed in 2.8% and 3.3% (P=0.8), and BKN in 
1.9% and 2.4% (P=0.7) of patients, respectively. Graft survival estimates are summarized 
in the figure.


The groups were comparable regarding TAC/MMF/Pred level/dose during 1st 
year. Even after adjustment for sex, race, donor source, DGF, pPRA, HLA-MM, and 
re-transplantation, graft survival rates were similar for both groups (HR:1.0, P=0.98). 
Limiting the analysis to those with pPRA>40% had similar results (HR:1.4 for ATG, 
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P=0.49; 95%CI:0.5-4.4). During this period there were 34 deaths in BSX and 22 in ATG 
group (P=0.77). Moreover, there was no association between induction agent and 12-mo 
serum creatinine (β:0.04 for ln(cr), P=0.46 for ATG; 95%CI:-0.6-0.13).


The results of our study showed that use of ATG in higher risk renal allograft recipients 
was associated with transplant outcomes similar to BSX in lower risk patients. Even after 
adjustment for different risk variables, there was no significant difference between the 
two groups.


Disclosure of Financial Relationships: grant/research support: Genzyme; honoraria: 
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Body Surface Area and Not Gender Determines Performance of Living 
Donor Kidneys  H. Tent,1 M. R. M. San Giorgi,1 M. Rook,1 R. J. Ploeg,2 J. J. 
Homan van der Heide,1 G. J. Navis.1  1Medicine, University Medical Center 
Groningen, Netherlands; 2Surgery, University Medical Center Groningen, 
Netherlands.


Female kidneys have been suggested to perform worse after renal transplantation(Tx). 
This might be due to a smaller body size and hence lower GFR in women, or to intrinsic renal 
differences between the sexes. Our living kidney donor program provided the opportunity 
to dissect the impact of gender and body dimensions on post-Tx GFR.


Data on GFR (125I-iothalamate) was available for 128 donor-recipient couples (mean 
age donor 50±10; recipient 42±14). In the donor GFR was measured 2 months before and 
4 months after donation, in the recipient 3 months after Tx. For donors, single kidney GFR 
was calculated as [GFR/2]. The delta in GFR from donor to recipient was calculated as 
[recipient GFR – single kidney donor GFR].


Donor and recipient GFR are listed in the table by a split up for kidney gender. Before 
donation, differences between male and female donor GFR were explained by different 
BSA. After Tx, female kidneys in female recipients had lower GFR (p<0.05). This could 
also be attributed to lower BSA in female recipients. In female donor kidneys, the change 
in GFR after Tx was dependent on recipient gender, with a decrease in female recipients 
(p<0.05 vs male recipients). Again, this difference was abolished after adjustment for BSA, 
i.e. explained by recipient BSA.


In conclusion, GFR adapts to body dimensions, before and after Tx independent of 
gender. Whether this is true for long term remains to be studied.


Male donor Female donor
Donor single kidney GFR donor 62±9 55±9*
Donor single kidney GFR/BSA 52±7 52±7
BSA male recipient (n) 1.94±0.2 (26) 1.98±0.2 (51)
BSA female recipient (n) 1.85±0.2 (32) 1.74±0.2*# (19)
GFR male recipient 61±17 60±17
GFR female recipient 61±17 53±12*#
GFR/BSA male recipient 55±17 53±15
GFR/BSA female recipientGFR/BSA female recipient 58±16 52±12
∆ GFR donor to male recipient 0.9±15 5.9±17
∆ GFR donor to female recipient -1.8±13 -3.5±13#
∆ GFR/BSA donor to male recipient 3.9±1.4 1.2±16
∆ GFR/BSA donor to female recipient 5.8±13 0.2±14
GFR(/BSA) and ∆ GFR in mL/min(/1.73m2) *p<0.05 vs Male donors #p<0.05 vs Male recipients
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Effect of Black Donor Race on Post Transplant Patient Survival  Rahul 
Pandey, Ashwani K. Gupta, Mariella Goggins, Anita Patel.  Henry Ford 
Transplant Institute, Detroit, MI.


Studies have shown that black (B) recipient race is a risk factor for patient mortality 
after transplantation. The extent to which donor race affects mortality in recipients is not 
well defined. We analyzed the effect of donor/recipient race disparity on patient survival.


Methods: Recipients in the United Network of Organ Sharing database between 1995 
and 2008 were identified and divided into 4 categories based on donor (D) and recipient 
(R) race pairs: black (B) and non-black (NB). Kaplan-Meier and Cox regression analyses 
were used to identify risk factors for patient mortality amongst the groups.


Results: On Kaplan-Meier analysis, significantly increased risk of mortality was seen 
in both BD→NBR and NBD→BR groups while the BD→BR and NBD→NBR had better 
survival. On regression analysis, BD→NBR group had a significant lower survival (Hazard 
Ratio 1.11, p=0.01) after adjusting for all known variables. While expanded criteria donor, 
acute rejection and infection episodes were associated with an increased risk of mortality 
in all patients, donation after cardiac death and preemptive transplantation imparted patient 
survival. In the BD→NBR group, hepatitis C antibody positive D or R status, delayed 
graft function, high recipient comorbidity score, infection, acute rejection and primary 
non-function were significant risk factors for patient mortality.
Risk factors for Patient Mortality in BD → NBR (N=3,060)
Variable Hazard Ratio P-value
Live donor 0.36 0.155
Preemptive 0.83 0.281
Hepatitis C Donor 2.04 <0.001
Hepatitis C Recipient 1.75 0.002
Recipient comorbidity score 1.32 <0.001
Acute rejection failure 1.81 0.006
Infection failure 3.16 <0.001


Preemptive and live donor transplantation did not afford survival benefit.


Conclusion: NBR of BD kidneys had lower patient survival. Hepatitis C infection in D 
or R were significant risk factors for patient mortality. Analysis of effect of peritransplant 
factors, socioeconomic status, length of dialysis, immunosuppression regimes and other 
factors on racial disparity and patient survival is underway.
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Who Receives Living Donor Kidney Transplants?  Daniela P. Ladner, Vadim 
Lyuksemburg, Raymond Kang, Olivia Ross, Anton Skaro, J. C. Caicedo, Michael 
Abecassis, Jane Holl.  Northwestern University Transplant Outcome’s Research 
Collaborative (NUTORC), Northwestern University, Chicago, IL.


Background:
Living donor kidney transplantation (LDKT) is associated with greater graft- and 


patient survival. Little is known about the characteristics of LDKT recipients. The aim of 
this study is to identify factors associated with LDKT compared to deceased donor kidney 
transplant (DDKT) including neighborhood influence.


Methods:
We performed a retrospective, single-center study in all adult KT recipients between 


3/09 and 5/09. Endpoints were defined as LDKT versus DDKT. Logistic regression analysis 
was carried out accounting for the covariates illustrated in Table 1.
Table 1:Characteristics of kidney transplant recipients
Characteristics: LDKT (n=531) DDLT (n=408) P-value
Age 50.4 52.6 NS
Female 55.1 44.9 NS
Caucasian 58.1 41.9 <0.01
African American 48.8 51.2
Hispanic 69.4 30.6
Asian 42.2 57.8
At least some college 62.7 37.3 <0.01
Diabetes 52.1 47.9 <0.01
Hypertension 54.2 45.8
Glomerular Disease 70 30
Previous Transplant 60 40
African American Neighborhood % 16.6 19.4 NS
Hispanic Neighborhood % 12.2 10.9 NS
Neighborhood: at least some college % 36.7 34.1 <0.05
Referring MD years since graduation 24 25.2 NS


Results:
939 kidney transplantations were performed from 3/07-5/09. 531 were LDKT recipients, 


while 408 were DDKT recipients. Regression analysis identified that higher education, 
glomerular kidney disease and polycystic kidney disease were associated with higher 
likelyhood for LDKT. Other factors predicting LDKT were living in neighborhoods with 
higher education and referring MDs who were closer to graduation. African American (AA) 
race was a negative predictive factor for receiving a LDKT.


Conclusion:
Higher education, non-AA race and certain etiologies of ESRD were characteristics 


that lead to LDKT more often. Other positive predictive factors for LDKT were living in 
higher educated neighborhoods and being referred by an MD who more recently completed 
medical education. Neighborhood influence and characteristics of referring MD’s have not 
been described and warrant further exploration.
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Living Donor Exclusions among Aboriginals with End Stage Renal Disease  
Sara Dunsmore, Martin Karpinski, Leroy Storsley.  Department of Medicine, 
University of Manitoba, Winnipeg, MB, Canada.


Aboriginals (North American Indians) experience higher rates of end-stage renal disease 
(ESRD), yet are less likely to receive a kidney transplant, especially from a living donor. 
Our goal was to examine the frequency of potential living donor presentation, and reasons 
for donor exclusion between Aboriginal and Caucasian ESRD patients.


This was a cross-sectional observational study of all Aboriginal (Ab) and Caucasian 
(C) patients on the wait list for a deceased donor kidney transplant at a single Canadian 
transplant centre as of November 1, 2008. Demographic data as well as the number of 
potential donors for each patient and the reason for exclusion were recorded. Reasons for 
donor exclusion were categorized as immunologic (e.g. ABO or HLA incompatibility), 
medical (e.g. hypertension, DM2), or non-medical (e.g. choosing not to proceed, donor 
lost to follow-up).


Three-hundred and eight-five patients on the wait list were studied; 174 (45%) 
Aboriginals, and 211 (55%) Caucasians. Aboriginal potential recipients were significantly 
younger, more often female, and more likely to have type 2 diabetes as a cause of ESRD. 
Time on the waiting list was similar between the two groups (Ab 16 vs. C 18 months, 
p=ns). A similar proportion of Aboriginals and Caucasians had at least one potential donor 
(Ab n=69/174, 40% vs. C 97/211, 46%; p=ns), however the mean number of donors per 
wait-listed patient differed significantly (Ab 1.9 vs. C 2.5; p=0.04). Aboriginal potential 
donors were more frequently excluded for non-medical reasons (49% vs. 29%) and less 
frequently for immunologic reasons (21% vs. 36%) (p=0.003).


Manitoban Aboriginal ESRD patients have fewer potential living donors evaluated 
for kidney transplantation than Caucasians, and these potential donors are more frequently 
excluded for non-medical reasons. These findings suggest that current efforts to increase 
living donation by overcoming immunological barriers (ie. paired exchange, desensitization) 
will have a lesser impact on Aboriginal than Caucasian living donor rates. Further work is 
required to identify barriers to potential donors proceeding with the evaluation process.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of Methods To Estimate Kidney Size in Kidney Transplantation 
Donors  Hyeon Seok Hwang, Bok Jin Hyoung, So Young Lee, Youn Joo 
Jeon, Hye Eun Yoon, Seok hui Kang, Byung Ha Chung, Cheol Whee Park, 
Chul Woo Yang, Yong-Soo Kim, Bum Soon Choi.  Division of Nephrology, 
Departments of Internal Medicine, College of Medicine, Catholic University 
of Korea, Seoul, Korea.


Purpose: The kidney size is important for clinical assessment of kidney disease. This 
study was perfomed to determine the usefullness of body index and radiological methods for 
prediction of actual kidney weight and single kidney glomerular filtration rate (SKGFR).


Methods: From February 2007 to August 2008, fifty-nine living kidney 
donors were enrolled. The actual sizes of donor kidneys were obtained after 
nephrectomies for transplatations, and SKGFR was estimated from technetium-99m 
diethylenetriaminepentaacetic acid renal scintigraphy. For estimation of kidney sizes, 
kidney length was measured by ultrasonography (US) and computed tomography (CT), 
and kidney volumes by CT using ellpisoid and disc-summation method.


Results: Normal adult kidneys were 11.2 ± 0.8 cm long, 6.2 ± 0.8 cm wide, 5.0 ± 0.6 
cm thick and weighed 192.0 ± 30.8 g. Correlation coefficients between actual kidney weight 
and body surface area, body mass index, body weight and total body water content were 
0.505 (P <0.001), 0.535 (P < 0.001), 0.542 (P <0.001) and 0.567 (P <0.001) respectively. 
For estimated kidney sizes to actual kidney weights, correlation coefficients were 0.194 (P = 
0.140), 0.524 (P < 0.001), 0.736 (P < 0.001), and 0.847 (P < 0.001) in length by US, length 
by CT, volume by ellipsoid method and volume by disc-summation method, respectively. 
Correlation coefficients between SKGFR and length by US, length by CT, volume by 
ellipsoid method and volume by disc-summation method were 0.260 (P = 0.004), 0.359 
(P < 0.001), 0.435 (P < 0.001), and 0.485 (P < 0.001), respectively.


Conclusion: Our data suggested that total body water is useful to estimate kidney 
weight, and kidney volume by CT, disc-summation method is more valuable predictor for 
actual renal mass and SKGFR than other radiological methods.
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The Retraction of Living Donor Transplantation among Older Patients in 
the United States  Elke Schaeffner,1 Jagbir Gill,2 Caren Rose,2 John S. Gill.2  
1Medicine, Charité University Hospital, Berlin, Germany; 2Nephrology, St. 
Paul’s Hospital – University of BC, Vancouver, BC, Canada.


This analysis examined the use of transplantation (TX) among n = 118,084 patients 
in the USRDS aged 60-4 yrs of age at time of first ESRD treatment between 1995-2006. 
Although the number of transplants increased over time (Figure), the adjusted likelihood 
of TX from any donor source remained stagnant after 2001 ((HR for Tx among incident 
patients in 2006 = 1.08, 95% CI 0.97-1.20, compared to patients in 2001).


An increase reliance of deceased donor transplantation (DDTX) was evident: 69% of 
transplants in 2006 were DDTX, a 10% increase since 2001. This increase was the result of 
a 69% and 260% relative increase in transplantation from ECD and DCD between 2001-6. 
In contrast, although the number of living donor transplants (LDTX) increased slightly, the 
proportion of LDTX fell from 38 to 31% between 2001-6.


Among ECD, SCD, DCD, LD recipients the five year patient survival increased over 
time (70%, 78%, 82%, 85% in 2006), with the largest improvement in ECD recipients 
(absolute improvement 16% during study). In comparison the 5 yr survival of wait-listed 
dialysis patients was 54% in 2006 (a 4% improvement during the study).


Despite providing the highest survival, LDTX is decreasing among older patients and 
efforts to increase LDTX are needed.
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Comparison of Predictive Ability of Lipoprotein Components to That of 
Traditional Risk Factors of Coronary Events in Renal Transplant Recipients  
Hallvard Holdaas,1 Bengt Fellstrøm,2 Allan Jardine,3 Ingar Holme.4  1Medicine, 
National Hospital, Oslo, Norway; 2Medicine, Uppsala University, Uppsala, 
St. Helena; 3Medicine, Western Infirmary, Glasgow, United Kingdom; 4Center 
of Preventive Medicine, Oslo University Hospital, Oslo, Norway; 5Center for 
Preventive Medicine, Oslo University Hospital, Oslo, Norway.


Objective: Risk factors for major adverse coronary events (MACE) in renal transplant 
recipients are often different from those of non-transplanted populations. We compared the 
predictive power of lipoprotein components (LC) to that of more traditional risk factors 
such as serum creatinine, diabetes and inflammation measured by C-reactive protein (CRP) 
in the ALERT trial population.


Methods: From the 2102 randomized patients in ALERT we selected 1734 patients 
with a complete set of risk and adjustment factors used in the study. Cox regression 
analysis was used to estimate relationships between baseline values of risk factors and 
first occurrence of MACE. Chi square statistics, receiver operating characteristics (ROC) 
and net reclassification improvement (NRI) were used to compare the information value 
of different risk factors.


Results: Atherogenic LC and especially non-high density cholesterol (nHDL-C) were 
as predictive as creatinine and nHDL-C was about as predictive as diabetes. CRP, body mass 
index, hypertension and glucose had less prediction ability than nHDL-C. By regression 
modelling the actual MACE risk reduction from 6 weeks onwards was well predicted from 
the difference in LC at 6 week.


Conclusions:We confirmed that creatinine and diabetes were powerful predictors of 
MACE in renal transplant recipients. nHDL-C, LDL-C and apolipoprotein B predicted 
MACE as well as creatinine. Effective treatment of atherogenic LC according to the 
“lower the better” paradigm seems to be as important in renal transplant recipients as in 
non-transplanted high risk populations. Inflammation or other traditional risk factors, such 
as body mass index, glucose and hypertension did not add much independent information 
to that of diabetes, creatinine and LC and thus do not seem to give good opportunities for 
further MACE risk reductions.
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When Is It Reasonable To Split Pediatric En Bloc Kidneys for 
Transplantation into Two Adults?  Kalathil Sureshkumar, Ankur Patel, 
Richard J. Marcus.  Nephrology and Hypertension, Allegheny General Hospital, 
Pittsburgh, PA.


Growing renal transplant waiting list has prompted an increase in the utilization of 
kidneys from donors of extreme ages. These very young and old donors are considered 
expanded criteria donors (ECD).


Using the Organ Procurement and Transplant Network STAR files from 1987-2007, we 
compared the graft outcomes between pediatric kidneys (donor age 0-9 years) transplanted 
as either single or en bloc and kidneys from donors >60 years (n=11,626) in an attempt 
to define a pediatric donor weight at which en bloc kidneys can justifiably be split for 
transplantation into two adult recipients. Pediatric donor kidneys (both single and en bloc) 
were divided into groups based on the donor weight as follows: ≤10 kg, >10-≤13 kg, >13-≤ 
15 kg, >15-≤ 20 kg, and >20 kg. Risk for graft failure between pediatric and older donor 
kidneys were compared utilizing Cox proportional hazards model correcting for covariates 
including donor death from cerebrovascular causes, recipient African American race, 
recipient diabetes mellitus, panel reactive antibody titer, number of HLA mismatches, cold 
ischemia time and delayed graft function (figure).
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Compared to kidneys from older donors, graft failure risk of pediatric single kidneys 
were consistently lower when the donor weight exceeded 10 kg. For pediatric donors 
weighing < 10 kg, transplanting kidneys as en bloc resulted in better outcome compared 
to older donor kidneys. Pediatric en bloc kidneys performed better than pediatric single 
kidneys for all donor weights.


Based on these findings, we conclude that it is reasonable to transplant pediatric donor 
kidneys into adults as single when donor weight is >10 kg and as en bloc when donor weight 
is ≤ 10 kg. This can expand the donor pool without unfavorably affecting the graft outcome 
in comparison to kidneys from older donors (the traditional ECD kidneys).
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Survival after Return to Dialysis Following Renal Allograft Failure: An 
Analysis of 1,745 Patients from the UK  Lynsey Webb,1 Charles Tomson,1,2 
Retha Steenkamp,1 David Ansell.1  1UK Renal Registry, Bristol, United Kingdom; 
2Richard Bright Renal Unit, Southmead Hospital, Bristol, United Kingdom.


Background
Patients with ESRD who undergo successful renal transplantation have an improved 


quality of life and increased survival compared to those remaining on dialysis. However, 
there is evidence from several North American studies that graft failure is associated with 
significant mortality and morbidity, particularly around the time of transplant loss. To date 
no large analysis of UK patients has been performed.


Methods
Using UK Renal Registry (UKRR) data, 1,745 patients returning to dialysis between 


2000 and 2006 after graft failure were identified. They were followed to the 31st Dec 2006 
with the primary end-point being death. Patients were censored at re-transplantation, 
recovery or loss to follow-up. Death rates were calculated (per 1000 patient years) at 90 
days, then annually, by primary renal disease (PRD) and age group (18-34, 35-44, 45-54, 
55-64, 65-74, 75+ yrs).


Results
For those aged >45 yrs, mortality following graft failure is high in the 1st year following 


graft loss and then falls to a plateau. Diabetes as PRD is associated with significantly 
worse survival following graft failure than in non-diabetics at one year (313 Vs 147) (p 
<0.001).


Discussion
Dialysis after graft loss is associated with significantly increased mortality, most 


pronounced in the 1st year following dialysis commencement. This is in keeping with the 
study by Rao from the UNOS/USRDS database. The observation that the period of highest 
risk is around the time of graft failure suggests the cause is directly related to complications 
of graft failure and its management, rather than to underlying comorbidity causing both 
graft failure and increased mortality. Further analyses of the causes of this increased risk 
are required, to inform the development of risk-reduction strategies.
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Does Dialysis Modality Following Renal Transplant Failure Affect Survival? 
An Analysis of 1,745 Patients from the UK Renal Registry  Lynsey Webb,1 
David Ansell,1 Retha Steenkamp,1 Charles Tomson.1,2  1UK Renal Registry, 
Bristol, United Kingdom; 2Richard Bright Renal Unit, Southmead Hospital, 
Bristol, United Kingdom.


Background
In the UK 600 patients a year start dialysis after a failed transplant. Two small studies 


(<60 patients) have compared outcomes on PD and HD post graft failure and found no 
difference in survival between modalities, possibly reflecting a type 2 statistical error or 
selection bias. To further clarify the question of optimum dialysis modality post graft loss 
we performed an analysis of UK Renal Registry (UKRR) data.


Methods
1,745 patients returning to dialysis between 2000 and 2006 after graft failure were 


identified from UKRR data. They were followed to the 31st Dec 2006 with the primary 


end-point being death. Patients were censored at re-transplantation, recovery or loss to 
follow-up. Death rates were calculated at 90 days, annually and by modality, primary renal 
disease (PRD) and age (18-34, 35-44, 45-54, 55-64, 65-74, 75+ yrs).


Results
1,361 patients commenced HD following graft failure and 384 PD. The survival of 


failed transplant recipients <75 yrs starting PD was significantly better than those starting 
HD. >75yrs the numbers starting PD were very small. For most age groups the survival 
advantage of PD reduced over time, becoming equal to HD around 3 years post-graft 
failure. Patients with diabetes as their PRD had significantly higher death rates on either 
modality than other patients (p<0.001).


Discussion
Patients starting PD appear to have better outcomes. This may reflect patient selection 


bias with fitter patients (fewer co-morbidities) opting for PD. Restarting on PD may be a 
surrogate for better planning; patients with an unplanned return to dialysis may be more 
likely to start HD with temporary access. Selective censoring of re-transplanted patients 
within the PD group may account for the increase in death rate over time.
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Diagnostic Accuracy of Parathyroid Hormone in Detecting High Turnover 
Bone Disease in Kidney Transplant Patients with Moderate-to-Advanced 
CKD  Csaba P. Kovesdy,1,2 Miklos Z. Molnar,3 Miklos Szathmari,3 Maria E. 
Czira,3 Anna Rudas,3 Akos Ujszaszi,3 Eniko Sarvari,3 Adam Remport,3 Istvan 
Mucsi.3  1Salem VA Medical Center, Roanoke, VA; 2University of Virginia, 
Charlottesville, VA; 3Semmelweis University, Budapest, Hungary.


Elevated serum parathyroid hormone (PTH) level is used to diagnose high turnover 
bone disease in CKD. The diagnostic accuracy of PTH in kidney transplant patients with 
CKD is not well defined.


We examined the accuracy of CKD stage-specific PTH cutoffs (K-DOQI) in diagnosing 
increased bone resorption (defined as CKD stage-specific serum beta-crosslaps (CTX) 
levels above the 75th percentile), increased bone formation (defined as a serum total alkaline 
phosphatase (ALP) level above the 75th percentile), and concomitantly increased bone 
resorption and formation (defined as concomitantly elevated CTX and ALP). Receiver 
operating characteristic (ROC) analysis was performed to identify cutoffs for PTH to 
predict elevated bone turnover with reasonable accuracy. The study population was a 
prospective cohort of 640 prevalent kidney transplant patients with CKD stage 3 (N=499) 
and stage 4 (N=141).


The sensitivity and specificity of the upper limits of the K-DOQI PTH ranges for 
diagnosing increased CTX, ALP or a combination of the two were poor (Table). The 
sensitivity of the lower limits was more accurate. Based on ROC analysis an upper limit to 
yield a specificity of 90% would be 130 pg/ml in stage 3 and 220 pg/ml in stage 4 CKD.


Serum PTH appears to be a suboptimal diagnostic marker in kidney transplant patients 
with moderate-to-advanced CKD. While low PTH levels could be useful as a screening 
test to rule out high turnover bone disease in this population, caution is advised when 
interpreting elevated PTH levels.
Diagnostic accuracy of K-DOQI recommended PTH cutoffs in kidney trasplant patients with CKD
CKD stage Bone markers PTH cutoffs Sensitivity, % Specificity, %
3 CTX>0.67 >35 97 12


>70 65 57
ALP>105 >35 95 12


>70 63 57
CTX>0.67 & ALP>105 >35 96 11


>70 75 54
4 CTX>1.09 >70 91 36


>110 77 64
ALP>105 >70 90 37


>110 57 58
CTX>1.09 & ALP>105 >70 94 32


>110 83 59
Disclosure of Financial Relationships: grant/research support: Abbott, Genzyme, 
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Prevalence of 25 (OH) Vitamin D (VITD) Insufficiency in Kidney Transplant 
Patients (TXR)  Cristiane Vilarta,1 Marianna Unger,1 Luis E. Inhanez,2 Rosa 
M. Moyses,1 Vanda Jorgetti.1  1Medical School – Nephrology, University of 
São Paulo, São Paulo, Brazil; 2Medical School – Urology, University of São 
Paulo, São Paulo, Brazil.


Introduction: TXR improves disturbances of the mineral metabolism in patients 
with chronic kidney disease. However many of these patients develop bone complications 
aggravated by VITD insufficiency. Factors such as decreased sun exposure, mainly by the 
high incidence of skin cancer, and nutritional deficity contribute to such insufficiency. Few 
studies have evaluated serum VITD levels in TXR.


Objective: To assess the prevalence of VITD insufficiency in TXR patients and its 
etiology.


Method: Cross-sectional study of a representative sample of 150 patients (85 females, 
65 males; mean age 43.8±12.8 and 7.5±6.5 years of TXR). 83 received from living donors 
kidneys (LK) and 67 from cadaver kidneys (CK). At the end of winter of 2008, it was 
evaluated Body Mass Index (BMI), biochemical parameters, frequency of exposure to 
sunlight (FES) and food sources of VITD intake (FI). Serum concentrations <30ng/mL 
were considered Vit.D insufficiency.


Results: Mean BMI, serum levels of calcium, phosphorus, alkaline phosphatase, 
parathormone (PTH) and VITD were 25.4±5.3 kg/m², 8.9±0.6 mg/dl, 2.9±0.8 mg/dl, 
74.4±40.1 U/L, 80.1±78.3 pg/ml, and 21.8±12.8 ng/mL, respectively. 79% of the patients 
presented VITD insufficiency, its concentration was lower in CK patients (18.9±9.5 x 
24.2±14.6 ng/ml, p=0.008), higher in those with greater FES (23.0±12.3 x 11.3±8.1 ng/
ml, p=0.005) and FI (29.8±13.0 x 20.8±12.9 ng/ml, p=0.05). VITD levels correlated with 
PTH (r=-0.24; p=0.003).


Conclusion: VITD insufficiency is prevalent in TXR patients due to the reduced FI 
and FES, which justifies its supplementation in these patients.
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Arterial Stiffness Is Associated with the Occurrence of Ventricular 
Arrhythmias in Renal Transplant Recipients  Aline P. Marcassi,1 Daniel C. 
Yasbek,1 José L. Cassiolato,2 José O. M. Pestana,1 Maria Eugenia F. Canziani.1  
1Nephrology Division, Federal University of São Paulo, São Paulo, Brazil; 
2Cardios, São paulo, Brazil.


Introduction: Cardiovascular diseases are the main cause of mortality in renal 
transplant recipients with functioning grafts. Cardiac arrhythmias are frequent in CKD 
patients and may constitute a risk factor for cardiovascular mortality in this population. The 
aim of this study was to evaluate the prevalence of ventricular arrhythmias and associated 
factors for its occurrence in renal transplant recipients.


Methods: Sixty five recent transplant recipients were evaluated (38 ± 9.72 years, 56.9% 
male, 44.68 ± 8.89 days of transplantation). Patients underwent 24hs electrocardiography, 
coronary computed tomography, pulse wave velocity and laboratory test within one month. 
Ventricular arrhythmia was defined by occurrence of more than 10 ventricular extrasystoles 
per hour, polymorphic extrasystoles or ventricular tachycardia. Severe coronary calcification 
was defined by calcium score > 400 UA.


Results: Twenty patients (30.8%) had cardiac arrhythmias. Of them, 11 (16.9%) 
had ventricular arrhythmia and 13 (20%) supraventricular arrhythmia. Compare to those 
without arrhythmia, patients with ventricular arrhythmia were older (45.09 ± 10.81 vs 36.98 
± 8.98 years, p=0.03), had higher length previous hemodialysis treatment (35 (24-60) vs 
18 (10-36.75) mo, p=0.026) and trend to have higher pulse wave velocity (10.2 ± 2.29 vs 
8.49 ± 1.30 m/s, p= 0.059) and severe coronary calcification (27.3% vs 5.6%, p= 0.056). In 
multiple logistic regression adjusted by age, only pulse wave velocity has associated with 
the presence of ventricular arrhythmia (β coef= 0.68, p = 0.014, IC 95% 1.15-3.42).


Conclusion: Renal transplant recipients have high prevalence of ventricular arrhythmias 
and it is associated with arterial stiffness and may contribute to the higher mortality 
observed in this population.
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Importance of Pre-Implant Biopsy in Old Extended Criteria Deceased 
Donors  Maria Dolores M. D. Navarro,1 Alberto A. Rodriguez-Benot,1 Maria M. 
Lopez-Andreu,1 Rosa R. Ortega-Salas,2 Maria Luisa M. L. Aguera,1 Alejandro 
P. Martin-Malo,1 Pedro P. Aljama.1  1nephrology, Hospital Universitario 
Reina Sofía, Cordoba, Spain; 2Pathology, Hospital Universitario Reina Sofía, 
Cordoba, Spain.


Shortage of organ procurement in cadaveric kidney transplantation has led to consider 
kidneys from aged donors with significant comorbidity. Preimplant biopsy may be helpful 
for predicting graft outcome and useful to accept those donors with guarantee.


We analysed retrospectively 96 preimplant biopsies from deceased donors over 65 
year that were successfully transplanted and evaluated its predictive value on long-term 
graft outcome in an adjusted Cox regression models. Preimplant biopsies were scored by a 
modified Banff criteria weighting (0 to 3 points) each of the following: glomerulosclerosis 
(GE), interstitial fibrosis (IF), tubular atrophy (TA), fibrous intimal thickening (IT) and 
hyaline arteriolar thickening (HA).


Total score ranged from 1 to 8 with a median of 4 points (IQR 3-5). GE was present in 
87,5% of biopsies (grade 1:63%; grade 2: 24%; grade 3: 2,1%); IF in 72% (grade1: 61,5%; 
grade 2: 10,4%); TA in 75% (grade 1: 67,7%; grade 2: 7,3%); IT was present in 50% (46,9 
grade 1 and 3,1 grade 2), and HA in 58.5% (all grade 1). Total biopsy median score was 
4 (IQR 3-5). Patient´s follow up was 2,7 yr (median). Biopsy score over 5 points was an 
independent predictor of graft failure (RR 5.65; CI 1.1-29) even after adjusting for age, 
sex, diabetes, hypertension, acute rejection, cold isquemia time and PRA. Five year graft 
survival was 73% when preimplant score was ≤5 and 30,5% with score >5 (p<0.001).


In conclusion, in old deceased donors, preimplant hystologic analysis is of value for 
deciding acceptance of the graft and predicts long-term graft viability. With scores over 5, 
single graft transplantation from old ECD should not be recommended.


Disclosure of Financial Relationships: nothing to disclose


F-PO2058


Impact of Slow Graft Function on Renal Allograft Outcome  Ankur A. Patel, 
Piyush Lohiya, Sabiha Hussain, Archana Anand, Tina Ko, Kalathil Sureshkumar, 
Richard J. Marcus.  Department of Nephrology, Allegheny General Hospital, 
Pittsburgh, PA.


Delayed graft function (DGF), defined as need for dialysis ≤7 days after renal 
transplantation, predicts poor graft outcome. This definition potentially misclassifies patients 
who receive pre-emptive transplant or who have slow improvement in kidney function 
but avoid dialysis within the first week. Definitions of slow graft function (SGF) and graft 
outcomes in this subset of patients are not well characterized.


We performed a retrospective chart review of 195 kidney transplant recipients who 
were classified as DGF, SGF or immediate graft function (IGF). Various definitions of SGF 
were compared, including creatinine reduction ratio (CRR) of <30% on post operative 
day (POD) 2 (CRR<30), CRR of <50% on POD 3 (CRR<50/3), CRR of <50 % on POD 
4 (CRR<50/4) or CRR of <10 % per day for 3 consecutive days (CRR<10). IGF included 
patients who did not meet any of above criteria.


Patients had a follow-up of up to 6 years. SGF by any of the above definitions predicted 
better survival compared to DGF. When compared to IGF, graft survival for SGF using 
CRR<50/4, CRR<10 and CRR<30 was not significantly different. Graft survival was 
significantly worse than IGF when SGF was defined as CRR<50/3 (p=0.025) (Figure). 
Using this definition, 1 out of 63 grafts failed in the IGF group (1.6%), 7 out of 68 in the 
SGF group (10.3%) and 18 out of 64 in the DGF group (28.1%). Mean graft survival in the 
IGF, SGF and DGF groups was 2043, 1840 and 1358 days, respectively.


Among the definitions of SGF analyzed, CRR<50/3 seems to be the most useful 
in predicting graft survival. It identifies a subset of high risk transplant recipients who 
historically would be classified as IGF. Patients with SGF may benefit from more intensive 
post-transplant monitoring and surveillance.
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Clinical Characteristics and Long-Term Prognosis of Renal Transplantation 
across the Positivie B-Cell Crossmatch  Hyeon Seok Hwang,1 Bok Jin 
Hyoung,1 So Young Lee,1 Youn Joo Jeon,1 Seok hui Kang,1 Byung Ha Chung,1 
Bum Soon Choi,1 Eun Jee Oh,2,3 Cheol Whee Park,1 Yong-Soo Kim,1 Chul Woo 
Yang.1,3  1Division of Nephrology, Department of Internal Medicine, Catholic 
University of Korea, Seoul, Korea; 2Department of Laboratory Medicine, 
Catholic University of Korea, Seoul, Korea; 3Transplantation Research Center, 
Seoul St. Mary’s Hospital, Seoul, Korea.


Purpose: Complement-dependent cytotoxicity crossmatching (CDC) is the traditional 
cell-based method to detect anti-donor antibodies. However, clinical relavance and long-term 
progress after transplantation with positivity for B-CDC remain unclear.


Methods: We reviewed 622 renal transplantations with negative T-CDC from January 
1995 to August 2008. All grafts were transplanted following negative T-cell flow cytoemtric 
crossmatching (T-FCXM) by desensitization protocol. We compared 20 recipients with 
positive B-CDC to 602 recipients with negative B-CDC.


Results: The two groups were similar for age, number of deceased donor, and degree of 
HLA mismatching. However, retransplant recipients and positivity for T- and B-FCXM were 
more frequent in B-CDC positive group. Positive B-CDC group showed worse graft survival 
than negative B-CDC group (P = 0.005). Rejection-free survival of positive B-CDC group 
was also poorer than negative B-CDC (P = 0.010), and they showed higher incidence of 
rejection episodes (P = 0.018). When we compared characteristics of acute rejection episodes 
in both groups, positive B-CDC group showed more resistant to steroid (P < 0.001), more 
freqeunt graft loss by acute rejection (P = 0.005), and worse post-rejection graft survival 
(P=0.029) than negative B-CDC group. In the multivariate analysis for allograft survival, 
there were 2.469-fold increases with CDC-B positivity (P = 0.048, 95% CI 1.000-4.359), 
concomitant with rejection episode and HLA mismatch.


Conclusion: Kidney transplant recipients with isolated CDC-B positivity are associated 
with impaired graft survival and severe acute rejection, suggesting independent risk factor 
for graft failure.
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Long-Term Outcome after Renal Transplantation with or without Stem Cell 
Transplantation for Immunoglobulin Light Chain (AL) Amyloidosis  Sandra 
M. S. Herrmann,1 Morie A. Gertz,1 Mark D. Stegall,2 Angela Dispenzieri,1 Shaji 
Kumar,1 Martha Q. Lacy,1 Patrick G. Dean,2 Mikel Prieto,2 Scott L. Nyberg,2 
Fernando C. Fervenza,1 Nelson Leung.1  1Department of Internal Medicine, Mayo 
Clinic, Rochester, MN; 2Department of Surgery, Mayo Clinic, Rochester, MN.


Background: Renal involvement is common in patients with immunoglobulin light 
chain (AL) amyloidosis. Poor patient survival and recurrent disease have been major 
obstacles to kidney transplantation (Ktx). Recent improvements in the treatment of AL 
amyloidosis, including autologous stem cell transplantation (ASCT), have changed long-
term survival. This study examines the impact of the new treatments on Ktx outcomes.


Methods: 19 patients with AL amyloidosis underwent living (n=18) or deceased (n=1) 
Ktx at our institution from 1999 to 2008 (median age 57 years, 6 women). The primary 
endpoints were patient and kidney allograft survival as well as recurrence of AL amyloidosis 
in the allograft. The secondary endpoint was kidney transplant rejection. Outcomes data 
were stratified according to three treatment modalities: (Group 1, n = 6) ASCT followed 
by Ktx, (Group 2, n = 8) Ktx followed by ASCT, and (Group 3, n = 5) Ktx after complete 
remission achieved with non-myeloablative therapy.


Results: The median follow-up time was 41.4 months, and the overall patient survival 
rate was 79 %. Median graft survival did not differ from median overall survival and was 
similar for the three groups. Five patients had a documented cellular rejection of the kidney 
transplant. Two of the three patients with a rejection in group 1 died but neither patient in 
group 2 and 3 with rejection did. Amyloid recurred in one patient in group 1 prior to stem 
cell transplant and in another patient in group 3.


Conclusions: This study does not show a difference in patient or graft survival between 
patients who underwent ASCT before or after Ktx. In addition, Ktx after achievement of 
complete hematologic response in non-myeloablative treated patients showed similar patient 
and renal allograft survival as with ASCT. Our study suggests good long-term patient and 
renal allograft survival if complete hematologic response can be achieved.
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Incidence and Predictive Factors for Infectious Disease after Rituximab 
Therapy in Kidney-Transplant Patients  Nassim Kamar,1 Olivier Milioto,1 
Bénédicte Puissant-Lubrano,2 Mohamed Ould Mohamed,1 Isabelle Cardeau,1 
Lionel Rostaing.1  1Department of Nephrology, Dialysis and Multi-Organ 
Transplantation, CHU Rangueil, Toulouse, France; 2Immunology, CHU 
Rangueil, Toulouse, France.


Rituximab off-label use includes organ transplantation. We review the occurrence of 
infectious disease and its outcome after rituximab-therapy.


Between April 2004 and August 2008, 77 kidney-transplant patients received rituximab-
therapy [2 to 8 courses (median 4), of 375 mg/m2 each] for various reasons. Their results 
were compared with a control group (n=902) who had received no rituximab.


After a median follow-up of 16.5 (1-55) months for rituximab patients and 60.9 (1.25-
142.7) months for control patients the incidence of infectious disease was 45.45% and 


53.9% (ns), respectively. The incidence of bacterial infection was similar between the two 
groups, whereas viral-infection rate was significantly lower, and the rate of fungal infection 
was significantly higher in the rituximab group. Nine out of 77 patients (11.68%) died after 
rituximab-therapy, of which seven deaths (9.09%) were related to an infectious disease, 
compared to 1.55% in the controls (p= 0.0007). In the whole population, the independent 
predictive factors for infection-induced death were the combined use of rituximab and 
antithymocyte-globulin given for induction or anti-rejection therapy, recipient age, and 
bacterial and fungal infections.


After kidney transplantation, the use of rituximab is associated with a high risk of 
infectious disease, and death related to infectious disease.
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Prevalence of Renal Artery and Kidney Abnormalities by Computed 
Tomography among 1957 Potential Kidney Donors  Elizabeth C. Lorenz, T. 
J. Vrtiska, J. C. Lieske, F. G. Cosio, M. D. Stegall, X. Li, E. J. Bergstralh, A. 
D. Rule.  Mayo Clinic, Rochester, MN.


Background: Interpretation and management of incidental renal artery and kidney 
abnormalities among patients undergoing computed tomography (CT) scans is a clinical 
challenge. Therefore we determined the prevalence of incidental abnormalities in a group 
of ostensibly healthy adults undergoing protocol CT scans.


Methods: All patients at the Mayo Clinic who underwent CT angiography and urography 
as part of their kidney donor evaluation between 2000 and 2008 were identified. Radiological 
reports were abstracted for abnormalities of the renal arteries and kidneys. The prevalence 
of radiological abnormalities was compared by age, sex and persons who were approved 
versus not approved for kidney donation.


Results: Among 1957 potential kidney donors, the mean ± SD age was 43 ± 12 years 
and 57.7% were female. The most common abnormalities were kidney stones (10.7%), 
renal artery narrowing or atherosclerosis (5.3%), focal scarring (3.6%), fibromuscular 
dysplasia (2.8%) and upper tract dilatation (2.5%). Fibromuscular dysplasia, focal scarring, 
parenchymal atrophy and upper tract dilatation were more common in women than men. 
Renal artery narrowing, focal scarring and indeterminate masses increased with age. 
Overall 25% of potential donors had at least one abnormality. However, after a thorough 
evaluation, presence of an incidental radiographic abnormality led to exclusion from kidney 
donation in only 6.7% (n=132).


Conclusions: Incidental radiographic abnormalities of the kidney and renal arteries 
are common. Some of these abnormalities increase with age and some are more common 
in women than men. Most are not perceived to be harmful enough to prevent kidney 
donation.
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Predictors of Renal Recovery after Liver Transplantation  Iasmina Craici,1 
Steven Wagner,1 Justin Juskewitch,2 Julie Heimbach,3 Charles Rosen,3 Nelson 
Leung.1  1Nephrology and Hypertension, Mayo Clinic, Rochester, MN; 2Mayo 
Medical School, Mayo Clinic, Rochester, MN; 3Transplant Surgery, Mayo 
Clinic, Rochester, MN.


Introduction
Renal insufficiency is common in patients with advanced hepatic dysfunction. Renal 


function often recovers after orthotopic liver transplantation (OLT), especially in those with 
hepatorenal syndrome. This makes the decision to perform a combined liver and kidney 
transplantation difficult. Overuse of combined liver-kidney transplantation may result in 
poor utilization of limited resources, whereas under usage may leave patients dialysis 
dependent, having a negative impact on their outcome after OLT.


Aim
The aim of our study was to identify pretransplant factors that can help predict renal 


function after OLT.
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Methods
We reviewed 1332 adults who underwent liver-only transplantation from 1999-


2009, with 53 patients requiring dialysis before OLT. Age, baseline creatinine, surgical 
complications, and time on dialysis pre-transplant were used in a multivariate model to 
identify factors that predict recovery of renal function.


Results
Using logistic regression, the number of days on dialysis prior to transplant was 


predictive of any dialysis posttransplant (OR=1.19 (1.05-1.41), p=0.021), as well as 
progression to ESRD and long-term dialysis (OR=1.12 (1.01-1.27), p=0.032). Every week 
of dialysis pre-transplant increased the odds of ESRD by 2.24 (1.10-5.27). More than 4 
days of pre-transplant dialysis was predictive of any dialysis post transplant, with more 
than 6 days being predictive of ESRD.


Age, surgical complications, and days of dialysis pre-transplant were all predictive of 
renal function at one year post OLT. A linear regression model that adjusted for age and 
surgical complications found days on dialysis to be predictive of long-term renal function 
(p=0.0042, overall model adjusted r2=0.32).


Discussion
Our results suggest that time on dialysis pre-transplant can predict the need for long term 


dialysis after OLT, as well as renal function up to one year posttransplant. These findings 
can hopefully help create a model which can be used to select patients for combined liver 
kidney transplantation versus OLT alone.
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Vitamin D Levels in a Multi-Ethnic, Renal Transplant Population – All 
Is Not Equal  Gavin Dreyer, Marwan Badri, Arafat Mirza, Stan Fan, Martin 
Raftery, Magdi Yaqoob.  Renal Department, Royal London Hospital, London, 
United Kingdom.


Introduction: Vitamin D deficiency is highly prevalent in renal transplant patients, 
particularly in those with post transplant CKD. The effect of ethnicity on 25 (OH) vitamin 
D levels in this population group has never been studied.


Methods: 244 consecutive renal transplant recipients from a total of 802 had a serum 
25 (OH) vitamin D measurement between 1/1/08 and 1/5/09. Ethnicity was simplified into 
4 groups: white (n=150), Afro-Caribbean (n=21), south Asian (n=38), other (n=35). 69.2% 
of patients received cholecalciferol 800 IU/day, 16% received calcitriol (dose range 0.25-1.5 
mcg per day) and 14.8% received no vitamin D compounds. Vitamin D medication use did 
not differ significantly between ethnic groups. The 4 variable MDRD equation was used to 
generate eGFR values. Analysis is based on the last values recorded in the study period.


Results: Vitamin D deficiency (<30 nmol/L) was highly prevalent among South Asians 
(52.6%) compared to whites (26%), Afro-Caribbeans (38%) and other ethnicities (22.4%). 
Mean (+/- SD) 25 (OH) vitamin D levels were significantly higher in patients taking 
cholecalciferol (57 nmol/l, 28.1) compared to calcitriol (42 nmol/L, 26.8) or no treatment 
(37 nmol/L, 21.9) (p<0.001). Mean blood pressure did not vary significantly between 
ethnic groups or at different levels of 25 (OH) vitamin D: <30 nmol/L - BP 126.5/77.3, 
>30 nmol/L - BP 128.6/78.4.
Ethnicity and vitamin D levels


Ethnicity


25 (OH) 
vitamin D 
level 
(nmol/L)


eGFR 
(ml/min/1.73m2)


PTH 
(pmol/L)


Mean 
systolic 
BP


Mean 
diastolic 
BP


White 50 42.0 11.9 127.4 77.5
South Asian 41 45.7 13.8 127.2 79.4
Black 43 56.9 13.2 127.1 79.6
Other 50 42.4 11.0 132.0 78.5
Mean 50 43.9 12.2 128.0 78.1
p value for difference between groups 0.03 0.001 ns ns ns


Conclusion: Vitamin D deficiency is highly prevalent in south Asian and Afro-Caribbean 
patients after renal tranplantation despite equivalent use of vitamin D medications. The 
clinical significance of these findings needs further study by a randomised controlled trial 
with an emphasis on the correct dose of vitamin D replacement in this population group.
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Quinolone Based Treatment of Tuberculosis in Kidney Transplant 
Recipients Is Safe and Effective  Youn Joo Jeon, Seok Hui Kang, Byung Ha 
Chung, Bok Jin Hyoung, Hyeon Seok Hwang, So Young Lee, Sang Ju Lee, 
Bum Soon Choi, Cheol Whee Park, Yong-Soo Kim, Suk Young Kim, Chul 
Woo Yang.  Department of Internal Medicine, College of Medicine, Catholic 
University of Korea, Seoul, Korea.


Tuberculosis in kidney transplantation recipients should be monitored and treated 
carefully. Still, rifampin based anti-tuberculosis treatment can cause graft failure, due to 
drug interaction with calcineurin inhibitors. To avoid graft rejection, we applied quinolone 
based rifampicin-free regimen on kidney transplant recipients.


We retrospectively analyzed 1928 renal transplant recipients who underwent 
renal transplantation from Mar 1969 to Apr 2009 in Seoul St. Mary’s Hospital or St. 
Vincent hospital. Of this population, 109 patients developed tuberculosis infection after 
transplantation. The diagnosis of Tuberculosis was based on clinical, microbiological, 
histopathological, or radiological manifestations. Rejection is confirmed by kidney 
biopsy.


Ninety one patients were treated with rifampin, eighteen patients were treated with 
quinolone. During treatment, one rejection was developed in quinolone group (5.6%), 
whereas 22 acute rejections in rifampicin group (24.2%) (P value=0.049). Graft failure was 


not occurred in quinolone group (0/18) and 39.6% (36/91) in rifampicin group. Of these graft 
failures, nine cases (9.9%) were directly associated with antituberculosis treatment. Of the 
22 patients with acute rejection during rifampin based treatment, 14 patients continued on 
rifampin regimen, 8 patients were converted to quinolone regimen. Eight patients (57.1%) 
lost their graft in rifampin group, but only one patient (12.5%) lost his graft in quinolone 
conversion group (P value=0.040). Of these two groups, cumulative graft survival was also 
significantly higher in quinolone conversion group. Tuberculosis associated death were 
occurred in five patients, all in rifampin group. Tuberculosis treatment failure occurred in 
7(7.7%) of rifampin group but none in quinolone group. There was no significant difference 
in the incidence of complications in two groups.


Quinolone based regimen is safe and effective in treatment of tuberculosis in renal 
transplant recipients
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Physical Symptoms, Beliefs about Medications & Attitude toward 
Transplant Relate to Social Support in Inner-City Kidney Transplant 
Recipients  Sima Terebelo, Mariana Markell.  Medicine, SUNY Downstate 
Medical Center, Brooklyn, NY.


Social support has been shown to have a profound impact on general health. The impact 
of social support was studied in 51 kidney transplant recipients (KTRs) from an inner city 
transplant clinic, using a confidential questionnaire with questions about depression, health 
beliefs, locus of control and physical symptoms. The population was 55% female, 92% 
Black, 51% < High School education, 64% unemployed, 77% unmarried, 63% income 
<20K per year. Mean age 47.8±13.5 yrs, months since transplant 23.9±14.3. 27 pts (55%) 
reported having someone who understands your problems most or all of the time (SUP). 
Degree of SUP was highly correlated with support in other areas (total emotional support 
scale r=0.8, p<0.0001, tangible support scale, r=0.5, p<0.0001). High SUP pts reported 
less overall stress (r=-0.3, p=0.022), and less concern with their kidney transplant, felt less 
anxious about it (r=-0.3, p=0.028), less afraid about it (r=-0.4, p=0.015), and happier in 
general with the experience (r=0.3, p=0.027). Patients with high SUP also reported more 
control of irritations in their life (r=-0.3, p=0.019), and had less insomnia (r=0.4, p=0.013) 
and less fatigue/loss of energy (r=-0.3, p=0.04). High SUP correlated with less worry about 
long term effects of medications (r=-0.3, p=0.013), and pts were less likely to feel that 
medicines disrupted their life (r=-0.4, p=0.011) and felt their medications were less of a 
mystery to them (r=-0.5, p=0.0001). There was no correlation with income, age, gender, 
marital status, education, type of transplant, number of months since transplant, number 
of months on dialysis, serum creatinine, or blood pressure. We conclude in our population: 
1. Social support, independent of marital status, relates to happiness with the transplant 
experience and less anxiety in general & regarding medications. 2. Pts w social support had 
less insomnia and fatigue/loss of energy, common complaints post-transplant. 3. Whether 
these findings reflect a particular personality type or whether creation of individualized 
support services will improve the quality of life for patients without close social support 
remains to be investigated.
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Kidney Function Endpoints in Randomized Controlled Trials in Kidney 
Transplantation: A Systematic Review  Deborah Siegal,1 Greg A. Knoll,2 Ayub 
Akbari,2 Christine A. White.1  1Dept Internal Medicine, Queen’s University, 
Kingston, ON, Canada; 2Dept of Internal Medicine, University of Ottawa, 
Ottawa, ON, Canada.


Clinical trials in kidney transplantation are increasingly including kidney function 
endpoints as some of the traditional endpoints such as acute rejection become obsolete. A 
variety of different kidney function measures, each with unique strengths and limitations 
are being utilized. We performed a systematic review of randomized controlled studies 
with kidney function endpoints in an adult kidney transplantation with endpoints at least 1 
month post transplantation. We searched the database MEDLINE from 1950 to November 
2008 and limited the search to the five highest impact nephrology/transplantation journals 
and 5 highest impact general medicine journals. The search yielded 135 studies (n=27,830 
subjects). The median sample size was 111 and the median quality indicator Jadad score was 
poor at 2.2. Of these, 38 studies (28%) had some measure of kidney function as a primary 
endpoint and 79 (59%) as a secondary endpoint. For the primary endpoint, 16 (46%) were 
serum creatinine concentrations, 22 (63%) were a creatinine-based GFR estimates, 2 (6%) 
were measured creatinine clearance and 8 (23%) were a measured GFR (either urinary or 
plasma clearance of a radioiosotopic or non-radioisotopic marker). For all included studies, 
the most frequent kidney function measure was serum creatinine concentration (n=106). 
An estimate of GFR was an endpoint in 83 studies. The most common estimates were 
the Cockcroft Gault (58%), the Nankivell (23%) and the abbreviated MDRD equations 
(11%). Fourteen studies included a reference standard measurement of GFR. The most 
common technique used to measure GFR was plasma clearance of iohexol (n=4). Serum 
cystatin C was an endpoint in only one study. Despite the well described limitations of 
serum creatinine and creatinine-based estimates of GFR, the use of these as endpoints in 
randomized trials in kidney transplantation is common. Very few studies utilize a gold 
standard measurement of kidney function as recommended which likely reflects their high 
cost and time intensiveness.
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SLE Transplanted Patients Have Equal Graft Survival but Inferior Patient 
Survival to Matched Controls  Gudrun E. Norby,1 Torbjørn Leivestad,2 
Hallvard Holdaas.1  1Department of Medicine, Oslo University Hospital, 
Rikshospitalet, Oslo, Norway; 2Institute of Immunology, Oslo University 
Hospital, Rikshospitalet, Oslo, Norway; 3Department of Medicine, Oslo 
University Hospital, Rikshospitalet, Oslo, Norway.


Background. Cardiovascular disease is a common cause of morbidity and mortality 
in systemic lupus erythematosus (SLE), and is common in all patients after renal 
transplantation. Outcomes following kidney transplantation in SLE patient are uncertain, 
but most studies report comparable outcomes for SLE patients and patients transplanted 
for other causes of ESRD.


Objective. To assess graft and patients survival in a national cohort of SLE transplanted 
patients in a large single centre unit.


Methods. Ninety transplantations were performed in 79 SLE recipients from 1972 
to 2005. SLE patients were matched for recipients transplanted for glomerulonephritis 
diagnosis, excluding recipients transplanted for diabetes nephropathy. For each case, 2 
controls were matched for age, donor source (living donor/deceased donor), era and sex 
(when possible).


Results. SLE transplanted patients were mainly women (77%) with and age of 37+13 
years at transplantation (controls 37+13 years). This age at transplantation is 20 year younger 
than the general transplant age in Norway, reflecting that the disease predominantly affects 
young women. Living donors were 51.9% in SLE patients versus 52.5% in the controls. 
Death censored graft survival was equal for SLE transplanted patients and matched controls 
with 1, 5 and 10 years graft survival of 89%, 82% and 71% for SLE recipients, and 91%, 
83% and 74% for matched controls (p=0.69).


Patient survival at year one was 94% and 96% for SLE recipients and controls 
respectively. Corresponding survival at 5 years was 83% and 91% and at 10 year 68% and 
84%. (p=0.023). Of death occurring in the control group 34% was cardiovascular versus 
58% in the SLE transplanted patients.


Conclusions. SLE transplanted patients have equal death censored graft survival 
compared to matched controls, but SLE patients have inferior patient survival. 
Cardiovascular causes were more frequent as a death cause in SLE transplanted patients.
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Kidneys Received Abroad: High Prevalance and Comparable Function  
Dharmeshkumar V. Sutariya, Alan Hola, Manjula Dhayalan, George Coritsidis, 
Ellena A. Linden.  Medicine/Nephrology, Elmhurst Hospital, Elmhurst, NY.


Introduction: Elmhurst Medical Center is a municipal hospital in Queens, NY that 
serves one of largest populations of immigrants in the country. Many of our patients 
receive kidneys abroad. The purpose of this study is to report the prevalence of foreign-
obtained transplants at our institution and to compare their level of kidney function to that 
of recipients of allografts in the US.


Methods: We searched our computerized medical record July 2007 - March 2009 for 
transplant billing codes. We collected information on type, date of transplant, where it was 
performed as well as current level of kidney function.


Results: There were 55 prevalent patients who had at least one visit during the study 
period. 32 (58%) were transplanted in the US, 21 (38%) were transplanted abroad. We were 
unable to identify where 2 (3.6%) remaining patients were transplanted.
table 1


Foreign 
Transplant, 
n=21(40%)


US 
Transplant, 
n=32(60%)


p value∞


Male(%) 13(62%) 16(50%) NS
Current Age, yrs 49.2±13 46±13.4 NS
Living Donor Recipient (%) 20 (95%) 12 (38%) <0.005
Age of Allograft, months 66±59 66±57 NS
Last available creatinine*, mg/dL 1.38±0.41 1.69±0.87 NS
Last available creatinine* for living donor recipients, mg/dL 1.37±0.42 1.34±0.5 NS
All values are reported as mean ± standard deviation; *all patients had a creatinine available within one 
year of the database search date (3/31/2009); ∞ p value was calculated by SPSS 15 using student t test 
and Mental-Haenszel chi-square test


Patients were transplanted in various countries: India 10 (48%), Columbia 3 (14%), 
Philippines 2 (10%), Singapore 2 (10%) and 1 (5%) patient each in Guatemala, Dominican 
Republic, China, Pakistan.


Conclusion: 40% of transplant recipients followed at our municipal hospital received 
their kidney abroad. Most (95%) of the foreign allografts were from living donors. There was 
no difference in creatinine level between US and foreign transplant recipients from living 
donors. The finding that kidney function more than 5 years posttransplant in foreign-obtained 
allograft recipients is equivalent to that of the US counterparts is encouraging.
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Long Term Outcome of Calcineurin Inhibitor Avoidance with Steroid 
Free Maintenance Environment  Muaz Urabi,3 Anas AlRifai,2 Anas Kayal,1 
Mohamed A. El-Ghoroury.1  1Department of Nephrology, St. John Hospital & 
Medical Center, Detroit, MI; 2department of Internal Medicine, St. John Hospital 
& Medical Center, Detroit, MI; 3department of Internal Medicine, Wayne State 
University/Detroit Medical Center, Detroit, MI.


Introduction: Steroids have been the backbone of immunosuppression for a long 
time, however adverse side effects have sparked interest for steroid avoidance. Calcineurin 
inhibitor (CI) based regimens have been the immunosuppressants of choice until long-term 
nephrotoxicity was identified with their use thus the desire for CI avoidance in kidney 
transplantation.


Methods: We performed a retrospective, observational study in kidney transplantation 
comparing a tacrolimus / MMF based regimen with a sirolimus / MMF based regimen both 
without maintenance steroid use. We reviewed our transplant database between July of 
2002 and June of 2008. Both groups included living and deceased donor kidney transplants 
with low immunologic risk (PRA<20.) 86 patients were in the tacrolimus group and 94 
patients in the sirolimus group. Induction protocol entailed solumedrol and thymoglobulin 
for 3 days and the maintenance protocol was comprised of tacrolimus / MMF or sirolimus 
/ MMF. Mean follow-up was for 36 months.


Results: Results are shown in the table below:


Outcome measured Follow-up 
duration


Tacrolimus 
group


sirolimus 
group


significance 
(P value)


Acute Rejection Free Graft Survival one year 94% 92% NS
five years 91% 88% 0.57


Graft survival* one year 97% 98% NS
five years 95% 95% 0.31


patient survival one year 96% 100% NS
five years 93% 92% 0.43


serum creatinine one year 1.5 1.5 0.82
five years 1.8 1.6 0.40


* Death censored
In summery, both groups had similar outcomes with a trend for better kidney function 


in the sirolimus group.
Conclusion: This study shows that CI avoidance in a maintenance steroid free 


environment is a safe and efficacious alternative to minimize long-term calcineurin induced 
nephrotoxicity with a trend for better kidney function. Prospective randomized trials are 
needed to confirm this concept.


Disclosure of Financial Relationships: nothing to disclose
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Cinacalcet’s Efficacy and Safety in Tertiary Hyperparathyroidism in Renal 
Transplant Recipients  Dimitrios-Anestis Moutzouris,1 Evangelia Charitaki,1 
Glykeria Tsouka,1 Andreas Soloukides,1 Vassilis Vougas,2 Spyros Dracopoulos,2 
Theofanis Apostolou.1  1Nephrology Department, “Evangelismos” General 
Hospital, Athens, Greece; 2Renal Transplantation Unit, “Evangelismos” 
General Hospital, Athens, Greece.


Purpose: To evaluate the efficacy and safety of cinacalcet in treating hypercalcemia 
and refractory hyperparathyroidism in renal transplant recipients.


Material and methods: We followed 24 renal transplant recipients (17 male – 7 female, 
21 from deceased donors) who had stable renal function (estimated GFR, MDRD equation) 
at least 3 months before the administration of cinacalcet. Seventeen patients were on 
cyclosporine, five on tacrolimus and two on everolimus. Mean age of the patients was 56±11 
years (range 35-82). Cinacalcet was started at 27±31 months after transplantation because 
of hypercalcemia and refractory to standard medical treatment hyperparathyroidism (mainly 
vitamin D analogs). Usual dose of cinacalcet was 30-60mg per day. We monitored serum 
PTH, calcium and phosphorus along with renal function before and after administration of 
cinacalcet. Paired t-test was used to compare the variables at various time points.


Results: Serum PTH and calcium were reduced after cinacalcet administration. 
Renal function was not significant different from baseline at 3, 6 and 12 months after 
this treatment, while phosphate levels were increased slightly at 3 months, but remained 
stable afterwards.
Table 1. Variables at baseline, at 3,6 and 12 months


Baseline 3 months p 6 months p 12 months p
GFR (ml/min/1.73m2) 35±25 32±28 0.459 35±27 0.147 32±23 0.389
Serum PTH (pmol/l) 236±112 187±129 0.232 139±59 0.004 180±89 0.001
Serum calcium (mg/dl) 10.8±0.9 10.3±0.7 0.018 10.3±0.7 0.027 10±0.6 0.003
Serum phosphorus (mg/dl) 2.99±0.6 3.2±0.6 0.031 3.7±1.5 0.112 3.2±0.5 0.322


Conclusions: Cinacalcet was effective al long term in reducing serum PTH and calcium, 
without significant impact on renal function and serum phosphate levels in these renal 
transplant patients with refractory hyperparathyroidism.


Disclosure of Financial Relationships: nothing to disclose
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Indigenous New Zealand Maori and Pacific Peoples Have Poorer Kidney 
Transplant Outcomes Compared with Non-Indigenous Recipients  Michael 
G. Collins,1,2,3 Andrew J. Brunskill,3 Stephen P. McDonald,3 John F. Collins,2 
Ian D. Dittmer.2  1Nephrology and Transplantation, Queen Elizabeth Hospital, 
Adelaide, Australia; 2Auckland Renal Transplant Group, Auckland City Hospital, 
New Zealand; 3ANZDATA Registry, Australia.


Background:
Indigenous populations in many countries have high rates of End-stage kidney disease 


when compared with non-indigenous (NI) populations; this is true for the Maori and Pacific 
Peoples (PP) of New Zealand (NZ). Moreover, Maori and PP are underrepresented in the 
transplant (Tx) population. We sought to investigate Maori and PP Tx outcomes.


Methods: Using the ANZDATA registry, we retrospectively reviewed first kidney-
only Tx in NZ from 1991-2007. We analysed patient/graft survival and causes of death. 
Hazard ratios (HRs) were calculated using Cox models adjusted for age, donor type/age, 
Human Leukocyte Antigen (HLA) mismatch, ischemic time, recipient co-morbidities and 
cytomegalovirus (CMV) status.


Results: There were 1428 Tx recipients: 197 (14%) Maori, 115 (8%) PP and 1116 
(78%) NI. Compared to NI, Maori and PP had more HLA mismatches, longer waiting 
times, higher body mass index, and were more often CMV positive. Maori (but not PP) 
were more likely to smoke and have diabetes or cardiovascular disease. PP were younger, 
had fewer live donor Tx, and were more HLA sensitised than NI or Maori. Maori patients 
had higher risk of death (HR 1.74; 95%CI 1.21-2.50; p=0.003) compared with NI and PP 
patients. Both PP and Maori patients had higher risk of graft loss (HRs 2.19 and 2.12; 
95%CI 1.66-2.88 and 1.48-3.00; p<0.001 for both). Cardiovascular and infection-related 
deaths were more common among Maori, but not PP.


Conclusions: Compared with NI recipients, Maori have a higher risk of graft loss, 
partly due to a higher risk of death. PP recipients have a higher risk of graft loss, but despite 
this have similar overall survival to NI recipients.


Disclosure of Financial Relationships: nothing to disclose
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Does Frequency of Outpatient Nephrology Visits Explain the Worse 
Outcomes Seen in African-Americans?  Ajay K. Israni,1,2,3 Jon J. Snyder,1 
Melissa A. Skeans,1 Bertram L. Kasiske.1,2  1Chronic Disease Research Group, 
Minneapolis, MN; 2Department of Medicine, Hennepin County Medical 
Center, University of Minnesota, Minneapolis, MN; 3Division of Epidemiology 
and Community Health, School of Public Health, University of Minnesota, 
Minneapolis, MN.


Introduction: African Americans have worse allograft survival that Caucasians. We 
have previously shown that African Americans were less likely to have nephrology visits 
post-transplant than Caucasians. It is not known whether use of outpatient nephrology visits 
can partially explain the worse renal allograft outcomes seen in African Americans.


Methods: We studied the frequency of outpatient visits during the first year post 
kidney transplant among 27,307 Caucasian and 11,439 African American kidney transplant 
recipients whose grafts survived the first year between 1995-2003 utilizing Medicare 
claims data. Follow-up was collected until December 31, 2003. The Cox proportional 
hazards model was adjusted for inpatient days (IP) and other confounders available in 
the USRDS dataset.


Results: During the first year posttransplant 10.2% and 14.4% of Caucasian and 
African American recipients had 0 outpatient nephrology visits, respectively (Figure 1). 
The relative risk of allograft loss or death for monthly nephrology visits during the first 
year post-transplant, adjusted and unadjusted for the frequency of outpatient visits are 
shown in Figure 2.


Conclusion: We conclude that a low rate of nephrology visits alone, in the first year post-
transplant does not explain the worse renal allograft survival seen in African Americans.


Disclosure of Financial Relationships: grant/research support: Amgen and Roche via 
MMRF.
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Kidney Transplant Outcome in Atypical Hemolytic Uremic Syndrome: 
The French Experience  Mathieu Jablonski,3 David Ribes,2 Fadi Fakhouri,4 
Christophe Legendre,3 François Vrtovsnik,5 Chantal Loirat,6 Véronique 
Frémeaux-Bacchi.1  1Immunology, AP-HP Hôpital Européen Georges Pompidou, 
Paris, France; 2Nephrology and Transplantation, CHU Toulouse, Toulouse, 
France; 3Nephrology and Transplantation, AP-HP Hôpital Necker, France; 
4Nephrology and Transplantation, CHU Nantes, Nantes, France; 5Nephrology 
and Transplantation, AP-HP Hôpital Bichat, Paris, France; 6Nephrology and 
Transplantation, AP-HP Hôpital Robert Debré, Paris, France.


Hemolytic uremic syndrome (HUS) is characterized by the triad of microangiopathic 
hemolytic anemia, thrombocytopenia and acute renal failure. Atypical HUS is a rare 
condition leading to end-stage renal disease in two thirds of cases. It is now well established 
that atypical HUS is associated with a dysregulated alternative C3 convertase, the key 
enzyme of the complement alternative pathway: in more than half of patients, mutations 
in proteins involved in the regulation (factor H, I, MCP) or formation (C3) of this enzyme 
are identified. We retrospectively studied the course of 56 kidney grafts performed between 
2000 and 2008 in 51 patients with atypical HUS in order to identify risk factors for both 
recurrence and graft loss. Recurrence occurs in 59% of grafts, within 12 months in 75% 
of cases. Recurrence rate ranges from 39% to 86% depending on mutations. A calcineurin 
free immunosuppressive regimen is associated with an increased risk for acute rejection 
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and does not modify the recurrence rate. Overall renal outcome is poor: two thirds of 
recurrences lead to graft loss, within 12 months in 72% of cases. The absence of mutation, 
a recurrence occuring after the third month and an increased serum creatinine level are 
independant risk factors for graft failure. The screening of mutations prior to transplantation 
could be a determinant tool in the setting of atypical HUS. It is highly expected that future 
prospective studies define the place of pre emptive and curative plasmatherapy, anti-C5 
monoclonal antibodies and recombinant factor H. This work will help identify patients 
eligible for these new therapies.


Disclosure of Financial Relationships: nothing to disclose
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Modulation of Cold Injury-Induced Apoptosis by the TSPO (Translocator 
Protein) Ligand (Ro5-4864) in HK-2 Human Renal Proximal Tubular 
Epithelial Cells  Tameem Alhayya,1 Michael Sherman,1 Joanne Demchok,2 Jack 
Moore, Jr,1 Matthew Hardwick.3  1Nephrology, Washington Hospital Center, 
Washington, DC; 2Peds Oncology, NCI, Bethesda, MD; 3Laboratory of Clinical 
Investigation, MedStar Research Institute, Washington, DC.


Purpose: To evaluate whether the use of the TSPO ligand Ro5-4864 will influence 
HK-2 cell apoptosis induced by cold ischemia reperfusion injury (IRI)


Background: Several experiments have shown the involvement of mitochondrial 
apoptosis in response to cold storage and re-warming. Moreover, cultured HK-2 cells 
subjected to cold IRI demonstrate increased expression of TSPO. TSPO, formerly known 
as the peripheral benzodiazepine receptor (PBR), is an important mitochondrial protein 
involved in the regulation of apoptosis. Custodiol® solution is currently used for organ 
preservation by numerous transplant centers including ours, and is intended to reduce tissue 
death due to prolonged storage (< 24 hours) of an organ at 4°C.


Methods: HK-2 cells were purchased from ATCC (Manassas, VA) and placed in 
Custodiol® (with and without Ro5-4864) or complete culture media (with and without 
Ro5-4864). All cells were incubated for 24 hours at 4°C. Cells were then allowed to recover 
in complete media for 24 hours at 37°C. Apoptosis and necrosis were measured by the 
TUNEL assay and trypan blue exclusion assay, respectively.


Results: Both apoptosis and necrosis were observed less in HK-2 cells treated with 
Ro5-4864 as shown in Table 1.
Table 1
Media Type Custodiol® Complete Culture Media
Ligand With Ro5-4864 Without ligand With Ro5-4864 Without ligand
Apoptosis 21 %* 60 % 18 %* 61 %
Necrosis 11 %* 32 % 5 %* 10 %
* p < 0.05 compared to without ligand


Conclusions: Ro5-4864 is involved in regulating HK-2 cell death, and was protective 
against apoptosis and necrosis of HK-2 cells induced by cold IRI.


Disclosure of Financial Relationships: nothing to disclose


F-PO2076


Carbon Monoxide (CO) Prevents Mitochondrial Damage and Apoptosis 
during Renal Warm Ischemia (WI) and Subsequent Cold Storage (CS) and 
Improves Renal Function in a Model of Non-Heart-Beating Donor (NHBD) 
Kidney Transplant  Kikumi S. Ozaki,1 Junichi Yoshida,1 Shinya Ueki,1 Alvaro 
Pacheco-Silva,2 Noriko Murase.1  1Surgery, Thomas E. Starzl Transplantation 
Institute, University of Pittsburgh, Pittsburgh, PA; 2Nephrology, Univesity 
Federal De Sa Paulo, Sao Paulo, SP, Brazil.


CO, a byproduct of HO pathway, is considered as an endogenous gaseous regulatory 
molecule, and exogenously delivered CO provides potent cytoprotection. We examined 
efficacies and mechanisms of ex vivo delivered CO in protecting kidney grafts from I/R 
injury in the model of NHBD kidney transplant (KTx), which associates with high incidences 
of delayed graft function. Methods: Lewis rat kidneys underwent 40 mins WI, followed 
by 24 hrs CS in control UW solution or UW containing CO (∼40 µM/L, COUW), and 
transplanted into syngenic recipients. Results: WI induced significant kidney damages 
seen as marked releases of mitochondrial porins into the cytosol and increased expression 
of cleaved caspase-3 and PARP. These changes were further augmented with CS in control 
UW. In contrast, WI plus CS in COUW effectively reduced (16-26%) mitochondrial 
breakdown and caspase pathway activation. gp91phox, an oxidative stress marker, also was 
significantly decreased (54%) with COUW. These results correlated well to significantly 
less TUNEL+ cells in COUW than in control UW group after KTx, and associated with 
reduced early mRNA upregulation for proinflammatory mediators (IL-6, TNFα, iNOS) 
at 3 hrs after KTx. Effects of COUW on long-term renal function are under investigation. 
Further, four non-transplantable human kidney grafts were obtained and stored in COUW 
or control UW for 24 hrs. Human kidney grafts stored in COUW showed less cleaved 
caspase-3 and PARP expression than those in control UW. Conclusions: Tissue damage in 
HNBD started during WI and was substantially augmented during CS. CO in UW solution 
inhibited mitochondrial damage and caspase pathway activation during CS and resulted in 
significant amelioration of inflammatory responses and apoptosis after transplantation. CO 
in UW may improve the quality of NHBD kidneys and mitigate damages.


Disclosure of Financial Relationships: nothing to disclose
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Infection and Anoxia as Causes of Brain Death Are Associated with Specific 
Changes in the Transcriptome of the Deceased Donor Kidney  Motaz 
Obeidat,1 Daniel Kobewka,1 Gian Jhangri,2 Valerie A. Luyckx,1 Thomas F. 
Mueller.1  1Medicine, University of Alberta, Edmonton, AB, Canada; 2Public 
Health Sciences, University of Alberta, Edmonton, AB, Canada.


Brain death is known to have a major effect on kidney organ injury and graft 
outcome, reflected by robust differences in the transcriptome of deceased and living 
donor kidneys.


Our aim was to analyse transcriptome changes in relation to different causes of death 
(COD).


Post-reperfusion implant biopsies from 67 consecutive patients who received a deceased 
donor kidney were analyzed by micorarray technology. The donors were divided into 4 
groups depending on COD: cerebro-vascular (V, n=23), traumatic (T, n=26), anoxic (A, 
n=12), and infectious (I, n=6). Supervised (differentially expressed genes and gene sets) 
and unsupervised (principal component analysis (PC1) of all filtered genes) analyses 
were applied.


Regarding patient characteristics among the 4 groups donors with V as COD were 
significanly older, had lower GFR values and longer revascularization times (p<0.001, 
p=0.003, and p=0.018, resp.). Donor hypertension, exposure to nephrotoxins, and cold 
ischemia time were not different. The overall gene expression reflected by the PC1 score was 
different between the 4 groups (p=0.007), with a significant trend from A (lowest; poorest 
quality kidneys) to V to T to I (highest; best quality kidneys). This difference continued to 
be significant after adjusting for GFR and age (p=0.028). Among the COD groups, I and A 
were associated with 955 and 138 genes differentially expressed compared to the remaining 
groups (V and T). Transcripts associated with metabolism and complement/coagulation 
cascade were induced in I, associated with adhesion and matrix interaction in A as COD. As 
biomarker genes LTF, G6PC, PAH, COL15A and CXCL12 identified the I and A associated 
organ changes. Gene sets for cytotoxic T cells, acute phase response, interferon-gamma or 
acute kidney injury were not different between the COD groups.


Brain death does not only cause overall profound systemic changes in gene transcription 
but in particular cerebral infection and anoxia seem to induce characteristic signatures in 
the renal transcriptome.


Disclosure of Financial Relationships: nothing to disclose
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The Risk of HLA Sensitization Following Blood Transfusion with 
Leucodepleted Blood  Gowrie Balasubramaniam, Matthew Morris, Arun Gupta, 
Raj C. Thuraisingham, Neil Ashman.  Renal and Transplantation, Royal London 
Hospital, London, United Kingdom.


Background
Anti HLA antibodies (HLAab) are associated with worse graft outcome. Blood 


transfusions in renal patients expose them to “non self” HLA with risk of sensitisation 
and impact on future transplantation. This risk has not been studied in detail in the era 
of leucodepleted blood and highly sensitive solid phase assays. Our aim was to quantify 
the risk of HLA sensitization in patients with a history of blood transfusions in the 
leucodepleted era.


Method
We identified all male patients awaiting their first kidney transplant on our waiting list. 


All those enrolled had no detectable HLAab at time of entry onto the transplant waiting list. 
Patients were questioned about their previous transfusion history or surgery. Transfusion 
records were obtained from the hospital blood bank. Patients who received transfusion 
prior to routine leucodepletion were excluded from analysis. Whilst on the waiting list, 
patients are screened 6 monthly to look for HLAab using highly sensitive bead-based 
Luminex© technology.


Results
126 patients were identified. 10 did not have any recent Luminex© testing and were 


excluded. Of the remaining 116, antibody testing was performed a median of 6 times (range 
1-20) over a mean of 24.4 (±2) months.


43/116 patients had received at least one transfusion while on the waiting list. 7 of the 
43 developed HLAab while on the waiting list giving a cumulative risk of sensitisation 
following blood transfusion of 16%. Of the 73 remaining patients with no recorded 
transfusion, 3 developed antibodies while on the waiting list (p=0.02). Based on these 
figures the odds risk for HLA sensitisation following blood transfusion is 4.5. In reality, 
it is likely to be higher as, of the patients who developed HLAab with no transfusion, one 
had previous surgery elsewhere and one had acute medical care at another hospital prior 
to coming under our care.


Conclusion
Blood transfusions should still be avoided in patients on the transplant waiting list due 


to risk of sensitisation. However, this risk is lower than previously reported with blood 
transfusion in the pre-leucodepletion era.


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Outcome in Patients with Preformed Donor-Specific Anti-
HLA Antibodies in Kidney Transplantation  Carmen Lefaucheur,1 Caroline 
Suberbielle-Boissel,2 Alexandre Loupy,3 Joao Andrade,2 Dominique Nochy,4 
Dominique Charron,2 Gary Hill,4 Denis Glotz.1  1Nephrology and Kidney 
Transplantation, Saint-Louis Hospital, Paris, France; 2Immunology and 
Histocompatibility, Saint-Louis Hospital, Paris, France; 3Nephrology and 
Kidney Transplantation, Necker Hospital, Paris, France; 4Histopathology, 
Georges Pompidou European Hospital, Paris, France.


The transplantation of patients sensitized to HLA is a major problem in kidney 
transplantation. The clinical impact of the preformed anti-HLA antibodies identified by 
new techniques of solid-phase assays is not well defined.


We conducted a prospective observational study analysing the occurrence of acute 
antibody-mediated rejection and survival of patients and grafts, in kidney transplant patients 
with pre-existing donor-specific anti-HLA antibodies detected by ELISA and Luminex 
single antigen assays. Between 01/1998 and 06/2006, 402 consecutive deceased-donor 
kidney transplants performed in our hospital were enrolled. The patients were eligible to 
receive a kidney allograft based on a current negative complement-dependent cytotoxicity 
cross-match.


Eight year graft survival of patients with pre-existing donor-specific antibodies was 
significantly worse (60.8%) than in sensitized patients without donor-specific antibodies 
(92.5%) and in non-sensitized patients (83.6%, p<.0001). The relative risk of acute antibody-
mediated rejection increased significantly with increasing Luminex mean fluorescence 
intensity (MFI) of the highest ranked donor-specific antibody: from 1 for MFI < 465 to 
24.4 (95% CI, 5.4 to 108.8; p<.001) for MFI between 465 and 3000 up to 113 (95% CI, 
30.8 to 414; p<.001) for patients with MFI > 6000. Graft survival decreased with rising 
Luminex MFI of the highest ranked donor-specific antibody detected on peak pregraft 
serum (log rank test, p<.001). The relative risk of graft loss for patients with pregraft 
DSAs higher than 3000 was 3.8 (95% CI, 3.5 to 18.4, p<.0001) as compared to with MFIs 
DSA lower than 3000.


Pre-graft detection and quantification of donor-specific anti-HLA antibodies by 
Luminex technique permits stratification of immunologic risk thus helping to define 
acceptable grafts in sensitized patients.


Disclosure of Financial Relationships: nothing to disclose
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Pre Treatment IgG Blood Group Antibody Titre Predicts Feasibility of ABO 
Incompatible Renal Transplantation  Christopher Lawrence, Jack Galliford, 
Ka Kit Chan, Janet Lee, Thomas D. H. Cairns, Adam G. McLean, David Taube.  
West London Renal and Transplant Centre, Hammersmith Hospital, London, 
United Kingdom.


ABO incompatible live donor [ABOiLD] renal transplantation is a successful method 
of expanding the donor pool. However ABOiLD requires antibody removal either by 
plasma exchange [PX] or immunoadsorption and augmented immunosuppression which 
is expensive and associated with higher morbidity.


Many patients enter ABOiLD programs without guarantee of successful transplantation 
and only the Karolinska group has published an arbitrary blood group antibody cut off titre 
of 1:128 for entrance to their program.


We have removed anti blood group antibody from 43 patients [28M:15F, mean age 
49.9±11.3 years] by conventional plasma exchange prior to ABOiLD transplantation. 
Induction immunosupression included Rituximab and Daclizumab [25/43] and 
Alemtuzumab [18/43] followed by Tacrolimus and Mycophenolate Mofetil. Blood group 
antibody titres were determined by haemagglutination and/or modified gel card [DiaMed 
Card] technology. Patients proceeded to transplantation when blood group antibody titres 
were ≤1:4.


4/43[9.3%] patients were not transplanted because they did not reach a blood group 
antibody titre of ≤1:4 despite extensive PX [13±5.5 vs 7.8±4.2 PX in those transplanted, 
p<0.05]. Pre treatment IgG anti blood group titres were 1:512 in 3 patients and 1:128 
in 1 patient. 2 of these patients await deceased donor transplantation and 2 have been 
transplanted.


2/39 [5%] patients who were successfully transplanted had a titre of 1:512, one of 
whom required 20 PX to reach a titre ≤1:4.


Highest IgG titre and pre first PX IgG titre was strongly associated with the number 
of PX delivered prior to transplantation [r2 = 0.849, p<0.0001 and r2= 0.834, p<0.0001 
respectively]. Patients with IgG titres >1:128 were significantly less likely to reach 
transplantation [OR 11.63, p<0.05].


This study shows that patients with a pre treatment titre of 1:512 are unlikely to achieve 
pre transplant titres of ≤1:4 and if they do, may require extensive PX. A cut off titre of 1:128 
may therefore be a realistic pre treatment titre and patients entering ABOiLD programs 
should be appropriately counselled.
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ABO-Incompatible (ABOi) Transplantation: Synthetic A and B Antigens as 
Surrogates for Red Cells (RBCs) – A Word of Caution  J. Lee, J. Galliford, 
C. Godsave, G. Chusney, A. George, D. Taube, T. Cairns.  Imperial College 
Healthcare NHS Trust, London, United Kingdom.


Introduction:
Antibodies (Abs) against the xeno-carbohydrate αGal show heterogeneity, recognising 


distinct epitopes, some with high affinity. This heterogeneity may exist for Abs to A & B 
carbohydrates. Current titre methods use RBCs, but it has been suggested that synthetic 
antigen (SAg) using bead technology (similar to Luminex™ in anti-HLA identification) 
should be the standard method. We compared binding to A & B SAgs and to RBCs (A, 
B & O).


Methods: 26 normal sera.
Haemagglutination (HA): HA titres against A, B & O RBCs (from the National Blood 


Service).
ELISA: IgG and IgM titres against A & B SAgs conjugated to BSA [Dextra UK].
Results: As expected for HA, there is binding of A sera to B RBCs (1/2-1/128) but not 


to A or O (as per Landsteiner), and of B sera to A RBCs (1/4-1/256) but not to B or O. In 
O sera there is binding to A RBCs (1/8-1/128) and to B RBCs (1/4-1/128) and for AB sera 
there is no binding to A or B RBCs. However, by ELISA, there is binding of A sera not 
only to B∼BSA (1/2-1/1024 [IgG], 1/16-1/1024[IgM]), but also to A∼BSA (1/2-1/32 [IgG], 
1/16-1/256 [IgM]). Likewise in B sera there is binding to both A∼BSA (1/32-1/1024 [IgG], 
1/128-1/1024 [IgM]) and B∼BSA (0-1/256 [IgG], 1/64-1/1024[IgM]). AB sera also binds to 
A∼BSA (1/2-1/16 [IgG], 1/4-1/32 [IgM] and B∼BSA (0-1/2 [IgG], 0-1/8 [IgM].


Conclusion:
There is possible heterogeneity within anti-ABO Abs, and SAgs may pick up more Abs 


as revealed by the higher titre values, including other Abs (eg anti-αGal) which may not be 
relevant to ABOi transplantation. This is consistent with data from SAg immunoadsorption 
column work, with removal of relevant Abs being sub-optimal, but including irrelevant Abs. 
The only titre data fully validated for ABOi transplantation are by HA in the huge Japanese 
series. Any other method has to be validated against HA before it can be considered to be 
safe prior to a clinical decision to proceed with an ABOi transplant. This is manifestly not 
the case with SAgs as used in these assays, where, in most cases, the assay result would 
not even have been capable of identifying the individual’s blood group.
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Angiotensin Type 1 Receptor and Endothelin Type A Receptor Antigen 
Specific T-Cells and Receptor Restricted Humoral Response in Wait-
Listed Patients  Aurelie Philippe,1 Maik Stein,1 Björn Hegner,1 Michael 
Haase,1 Harald Heidecke,2 Hans-Christopher Fischer,3 Petra Reinke,1 Duska 
Dragun.1  1Nephrology and Intensive Care Medicine, Charité, Berlin, 
Germany; 2CellTrend, Luckenwalde, Germany; 3Center for Dialysis and Renal 
Transplantation, Berlin, Germany.


Antibodies recognizing the Angiotensin type 1 receptor (AT1R-Abs) and Endothelin 
type A receptor (ETAR-Abs) are involved in the pathogenesis of obliterative vasculopathy 
in allografts and native organs. Primary sensitization events precluding antibody production 
may require T-helper cells. Aim of our study was to elucidate whether patients wait-listed 
for renal transplantation develop T-cell immunity against AT1R and ETAR in parallel to 
humoral responses. Our prospective cohort study included 19 hemodialysis patients wait-
listed for renal transplantation of whom 11 tested positive for AT1R-Abs (23.958 ± 10.084 
U) and ETAR-Abs (25.026 ± 12.378 U) and 8 tested negative (AT1R-Abs 6.996 ± 2.596 U; 
ETAR-Abs 6.875 ± 3.296 U) in a cell-based antigen-specific immunoassay. Antigen specific 
T-cell responsiveness was tested by means of IFN-γ T Elispot assay. Patients´peripheral 
blood mononuclear cells were used as Elispot responder cells. Untransfected (control) 
Chinese Hamster Ovarian cells (CHO), AT1R-, and ETAR-transfected CHO cells served 
as stimulator cells. AT1R-Ab positive patients showed an increased T cell responsiveness 
upon stimulation with CHO-AT1R cells which was three-fold higher compared to AT1R-
Abs negative patients, p=0.029. ETAR-Ab positive patients developed an increased T cell 
reactivity with CHO- ETAR cells which was 1.7 times higher than for the negative patients, 
p=0.046. No patient demonstrated an immune reaction directed against the control cells. We 
observed a significant positive correlation with Pearson coefficient between the magnitude 
of T-cell response and AT1R-Ab titers (0.441, p=0.029). Similar correlation was detected 
for T-cell response against ETAR and respective antibody titers, Pearson coefficient 0.499, 
p=0.015. We provide evidence for AT1R-, and ETAR-antigen specific CD4+ T-cell mediated 
autoimmunity in parallel to respective receptor-restricted humoral pre-sensitization.
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Impact of the Interaction between HLA-DR Mismatch and T Cell Positive 
Flow Cytometry Crossmatch on Kidney Allograft Survival  Ilhan Karabicak, 
Syed Shah, Ayoola Adekile, Melissa Rampal, Mary Mallappallil, Nabil Sumrani, 
Dale Distant, Allen J. Norin, Moro O. Salifu.  Transplant Program, SUNY 
Downstate Medical Center, Brooklyn, NY.


Background: We previously demonstrated inferior kidney graft survival in patients 
with a positive T-cell flow cytometric crossmatch (+FCXM), however the impact of the 
interaction between HLA-DR mismatch and a +FCXM on graft survival and whether this 
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interaction potentiates the effect of a +FCXM on survival remains unclear. We hypothesized 
that, the risk of graft failure is highest in patients with 2 HLA-DR mismatches and a 
+FCXM.


Methods: We reviewed 672 renal transplant recipients who received their transplants 
between 1998 and 2007. All patients received anti-thymocyte globulin as induction therapy 
followed by tacrolimus+prednisone+MMF for maintenance. Patient were categorized into 
HLA-DR 0 or 1 and 2 MM. Descriptive statistics were used as appropriate. Cox-regression 
analysis was used to determine hazard ratios (HR) of graft failure associated with HLA-
DR mismatch, +FCXM and adjusted HR for the interaction between HLA-DR 2MM and 
a +FCXM on allograft survival.


Results: The two groups (HLADR 0 or 1 vs. 2) were similar in baseline characteristics 
except for wait time (p=0.001), type of transplant, p=0.001 and total HLA mismatches 
(p=0.001). Mean graft survival was higher in HLA-DR 0 or 1MM as compared with HLA-
DR 2MM mismatched patients (96.6 2.5 vs. 87.7 3.4 months, p=0.012) and also higher 
in T-cell -FCXM as compared to T-cell +FCXM patients (96.7 2.2 vs. 82.1 4.9 months, 
p=0.004). The HR for risk of graft failure with T-cell +FCXM was 1.83 (1.24-2.60), HLA-
DR 2MM was 1.53 (1.11-2.10) while the HR for the interaction between T cell FCXM 
and HLA-DR mismatches was elevated to 2.37 (1.48-3.8). When adjusted for wait time, 
type of transplant, and total HLA mismatches, the interaction was still highly significant, 
hazard ratio of 2.53 (1.19-5.39, p=0.02).


Conclusion: The risk of GF is increased in patients with HLA-DR 2MM and a T-cell 
+FCXM, irrespective of potent induction and maintenance immunosuppression. Further 
studies are needed to determine if desensitization prior to transplant may improve outcome 
in these patients.
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An Integrative Approach for the Transplantation of High-Risk Sensitized 
Patients  Christian Morath,1 Jörg Beimler,1 Gerhard Opelz,2 Jörg Ovens,2 
Sabine Scherer,2 Vedat Schwenger,1 Jan Schmidt,3 Martin Zeier,1 Caner Süsal.2  
1Nephrology, University of Heidelberg; 2Transplantation Immunology, University 
of Heidelberg; 3Transplantation Surgery, University of Heidelberg.


Sensitized patients have a lower chance of receiving a crossmatch-negative kidney, if 
transplanted they are at risk of allograft rejection.


Patients were categorized as high risk based on findings from the Collaborative 
Transplant Study (CTS). Patients who were offered a donor kidney between April 2006 
to March 2009, were treated with pre- and posttransplant apheresis, anti-CD20 therapy, 
quadruple-immunosuppression (basiliximab, tacrolimus, EC-mycophenolic sodium, 
steroids), and monitored by donor-specific antibody (DSA) determinations and protocol 
biopsies.


34 patients were categorized as high risk. 7 patients received a first, 18 a second, 7 
a third, and 2 a fourth transplant. Twenty-eight patients received a deceased donor and 
6 a living donor kidney. The patients received a median of 8.0 apheresis sessions after 
transplantation. Delayed graft function was observed in 14 patients. Death-censored graft 
survival and patient survival rates at 1 year were 97.1% and 96.6%, respectively. A total 
of 61 biopsies were performed in 27 patients. 14 patients had at least one acute rejection 
episode. Cellular rejection was seen in 26 biopsies (mostly borderline changes; n=22). 
Treatment consisted of steroid pulse therapy and 6 patients received thymoglobuline. 3 
patients showed evidence of antibody-mediated rejection. These patients were treated with 
daily apheresis and one patient received a second dose of rituximab. 32 of the 33 patients 
alive at one year had a functioning graft. Median serum-creatinine was 2.2 mg/dl on day 
14 (n=33), 1.6 mg/dl on day 30 (n=33), 1.3 mg/dl on day 90 (n=28), 1.4 mg/dl on day 180 
(n=27), and 1.3 mg/dl at year one (n=22). Infectious complications were infrequent and 
polyomavirus JC infection was not detected in patients.


We describe a new algorithm for the categorization and treatment of presensitized high 
risk patients. This protocol provides effective prevention of antibody-mediated rejection 
and is associated with a low rate of side effects and good graft outcome.
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Genetic Interactions between Donor and Recipient for Susceptibility to 
Acute Rejection in Kidney Transplantation: Polymorphisms of CCR5  Ran-
hui Cha,1 Seung Hee Yang,2 Sun Moon Kim,1 Yon Su Kim.1,2  1Department of 
Internal Medicine, Seroul National University Hospital, Seoul, Korea; 2Kidney 
Research Institute, Seoul National University Medical Research Center, Seoul, 
Korea.


Background: Acute rejection (AR) contributes to the development of chronic allograft 
nephropathy which is the major cause of graft failure. We analyzed the 59029G>A 
polymorphism and an internal 32bp deletion of (CCR5∆32) of CCR5 and tried to prove 
the hypothesis that genetic interactions between donor and recipient influence the 
development of AR.


Methods: We detected genetic polymorphism by the TaqMan® method and by sizing 
PCR amplicons (n=486). The primary outcomes were early acute rejection (EAR) and 
repeated EAR (RR). We defined EAR as the occurrence of a biopsy-proven AR within 3 
months after transplantation.


Results: The development of EAR was dependent on the number of A alleles in 
recipients and showed a dose-response relationship (p=0.002). When we combined the 
number of A alleles in both the donor and recipient, episodes of EAR and RR were more 
prevalent as the allelic number increased (A allelic number 0&1, 2 vs. 3&4, p = 0.048; 0&1 
vs. 3&4, p=0.006). Statistical significance was preserved after multivariate analysis of sex, 
HLA mismatch, and type of donor with the recipient’s age as the continuous term. Also, graft 


survival was different according to the presence of the A allele, i.e., recipients carrying A 
allele (+) grafts showed poor graft survival (p=0.008 by log rank test). Again, the number of 
A alleles affected graft survival as the recipients who carried more A alleles, had poor graft 
survival (A allele number 0&1 vs. 2 vs. 3&4, p=0.011; 0&1 vs. 3&4, p=0.08; 0&1 vs. 2, p = 
0.002; by log rank test). All of the participants were wild-type homozygotes for CCR5∆32.
Conclusions: The A allele of CCR5 59029G>A was a risk factor for EAR and RR. As the 
number of A alleles increased, episodes of EAR were more frequently observed.


Conclusions: The A allele of CCR5 59029G>A was a risk factor for EAR and RR. As 
the number of A alleles increased, episodes of EAR were more frequently observed.
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Soluble CD30 in Acute Rejection of Renal Allografts: A Systematic Study 
in Patients with Serial Protocol Biopsies  Sabine Niescken,1 Michael Mengel,2 
Mario Schiffer,1 Heike Luehrs,1 Irina Scheffner,1 Hermann Haller,1 Wilfried 
Gwinner.1  1Nephrology, Medical School Hannover, Hannover, Germany; 
2Nephrology/Immunology, Alberta Transplant Applied Genomics Centre, 
Edmonton, Canada.


Soluble CD30 (sCD30) has been implicated in acute rejection of renal allografts and 
in long-term graft survival; however, the exact role of this molecule is uncertain. Aim of 
this longitudinal study was to examine sCD30 serum levels in patients with acute rejection 
compared to patients who never had experienced rejection.


Patients: 36 patients with 104 protocol biopsies at 6 weeks, 3 and 6 months without 
acute rejection or borderline rejection, 78 patients with 173 protocol biopsies showing 
different grades of acute rejection in 83 of these biopsies. Serum samples for sCD30 were 
collected at each biopsy time point. Biopsies were evaluated according to the updated Banff 
classification. sCD30 concentrations were determined with a commercial ELISA kit.


Serum levels of sCD30 were not different between patients with and without rejection 
(25.2 vs. 23.5 U/ml). Within the rejection group, no differences in sCD30 were observed 
between borderline rejections (n=27), acute T-cell mediated tubulointerstitial (n=36) and 
vascular rejections (n=20). Also, samples in the rejection group obtained at time points 
without rejection were not different from the samples at the time of rejection. Samples from 
patients with clinical rejection (n=10) tended to have higher sCD30 levels at the time of 
rejection (41.2 vs. 23.9 U/l; p=0.052). In the patients without rejection, a weak correlation 
was observed between sCD30 levels and the corresponding serum creatinine value of 
the sample (r=0.37; p=0.032), and between sCD30 and 1-year allograft function (r=0.35; 
p=0.049). Comparison between healthy individuals and transplanted patients revealed 
significantly higher sCD30 levels in the transplanted patients.


sCD30 in serum is not predictive for acute rejection. sCD30 tends to be higher during 
episodes of clinical rejections. Long-term function has no apparent correlation with sCD30 
in patients with rejection. The observed higher sCD30 levels in transplanted patients 
compared to healthy individuals needs further evaluation.
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Extended Major Histocompatibility Complex (MHC) Haplotypes, Ancestry 
and Acute Kidney Transplant Rejection in Mexicans  M. Madero,1 C. 
Riquelme,1 J. Telich,1 V. Acuna,2 A. Villa,2 L. Morales,2 J. Granados.2  1Instituto 
Nacional de Cardiologia Ignacio Chavez, Mexico; 2Instituto Nacional de 
Ciencias Medicas Salvador Zubiran, Mexico.


Background Extended MHC haplotypes have strong linkage disequilibrium (LD) 
among the HLA genes.The biological significance of LD is not completely understood 
however extended haplotypes are associated with several autoimmune diseases and these 
appear to depend on ancestry. In this study we evaluate the association of extended MHC 
gene frequencies, ancestry, and acute rejection. Methods 127 living related kidney transplant 
recipients and donors who underwent kidney transplantation in Mexico City between Jan 
2004 and Oct 2007 with follow up until October 2008. The primary outcome was biopsy 
proven acute rejection. Ancestry was considered as either autochthones (Amerindian) or 
admixtures with Caucasian, African or Oriental genes. Allele and haplotype frequencies 
were estimated for HLA A, B and DR loci. Hardy Weinberg (HW) and delta values were 
analyzed to test for LD. Results Mean age of the recipients and donors was 30 and 36 
years, respectively. Fifty % were men, and 28%, 61% and 10% of the pairs shared zero, 
one or two haplotypes, respectively. The whole population was Hispanic and born in 
Mexico. Median PRA was 0 %. Allelic variance in all MCH loci was in HW equilibrium. 
Fourteen % developed acute rejection. There were no significant differences in the baseline 
characteristics between the groups with and without acute rejection. There was a large 
heterogeneity with relatively high frequency of autochthones (Amerindian) haplotypes. 
There were higher admixture genes and LD in the group with acute rejection. When 
compared to the group without acute rejection, the haplotype A1, B8, DR17 (haplotype 
of European decent) was more frequent in donors in whom their recipients had acute 
rejection (p=0.008), while the haplotype A28, B39, DR4 (a haplotype of African descent), 
was more common in the recipients with acute rejection (p=0.003). Multivariate Cox 
regression models did not attenuate these associations. Conclusion Ancestry and LD may 
be associated with risk of acute rejection and may therefore be useful in directing level 
of immunosuppression.
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Polymorphism within the HLA-DR Gene Promoter Predicts Risk for Kidney 
Transplant Rejection and Cardiovascular Events  Abdelaziz En-Nia,1 Michael 
Knüvener,2 Bernd Krueger,3 Bernhard K. Kraemer,3 Michael Fischereder,4 Peter 
R. Mertens.1  1Department of Nephrology & Hypertension, Otto-von-Guericke 
University, Magdeburg, Saxony-Anhalt, Germany; 2Department of Nephrology 
& Immunology, University Hospital Aachen, Aachen, NRW, Germany; 3Internal 
Medicine, Marien-Hospital Herne, Herne, NRW; 4Medical Policlinic, Ludwig-
Maximilians University, Munich, Bavaria, Germany.


Differences in MHC gene expression levels and the number of HLA mismatches in 
transplanted organs contribute to the outcome following kidney transplantation. Alteration 
of HLA expression levels may affect chemotaxis and the immunologic response, events that 
are linked to graft failure, but also cardiovascular events (infarction, atherosclerosis, stroke). 
HLA expression is mainly regulated at the transcriptional level by transcription factors.


To address the question whether a polymorphism within the Y-box (also denoted 
inverted CCAAT-box) affects long-term outcome we collected genomic DNA from 217 
kidney transplant recipients and genotyped their HLA promoter elements (X1-, X2-, Y- and 
Z-boxes). Clinical follow-up data (rejection episodes, renal function) were available for 
patients without graft loss for a median of 30.8 months (range: 1.5 – 91.6) in all cases. More 
than one rejection episode occurred significantly less likely within the cohort of patients 
exhibiting a nucleotide exchange in the Y-box element (6/145 patients) compared to patients 
with wt-Y-box element (10/72; p=0.013). Clinical data further indicated that cardiovascular 
events were significantly more likely with the HLA-DR1 homozygous genotype (32.8% of 
patients) compared to the remainder HLA genotypes (18,6%; p=0.0238).


Given the occurrence of 5 distinct genotypes we sought to clarify whether nucleo-
complex formation was dependent on the genotype by means of DNA binding studies with 
rYB-1 protein, nuclear extracts from THP-1 cells +/- IFN-γ. YB-1 binding was >2-fold 
with HLA-DRB1 wt-genotype compared to other genotypes and abrogated following 
IFN-γ stimulation.


In summary the HLA-DR promoter genotype may predict the likelihood of kidney 
transplant rejection and cardiovascular diseases, likely due to its impact on MHC expression 
levels.
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Epithelial-Mesenchymal Transition (EMT) and Fibrosis Are Rapidly 
Induced during Acute Rejection (AR) of Human Renal Allografts  Dany 
Anglicheau, T. Muthukumar, A. Hummel, C. Snopkowsk, R. Ding, V. Sharma, 
D. Dadhania, S. Seshan, M. Suthanthiran.  Cornell University Medical College, 
New York, NY.


AR is a major cause of chronic renal allograft damage characterised by fibrosis, 
and EMT is a potential pathogenic mechanism. TGFβ1 promotes EMT and the tubular 
cell specific αVβ6 integrin is involved in local TGFβ1 activation. EMT results from the 
imbalance between pro & anti-EMT cytokines.


We measured intragraft mRNA levels for pro-EMT genes (β6 integrin, TGFβ1, 
FGF2, CTGF), anti-EMT genes (HGF, BMP7), tubular cell markers (E-cadherin, NKCC2, 
USAG1), fibroblastic markers (vimentin, FSP1, αSMA), & genes involved in fibrogenesis 
(fibronectin1, collagen1, TIMP1, PAI1) in 31 allograft biopsies from kidney transplant 
recipients: 12 with graft dysfunction & biopsy-confirmed AR and 19 with stable graft 
function & normal protocol biopsy. Total RNA were isolated from the biopsy & reverse 
transcribed. mRNA levels were measured by quantitative RT-PCR assay & expressed as 
copies/ug total RNA. Median 18S normalized values are shown.
mRNA Acute Rejection (N=12) Normal Biopsy (N=19) P (Mann-Whitney)
Pro-EMT Transcripts
β6 integrin 5198 1357 0.02
TGFβ1 3508 2407 0.23
FGF2 121 178 0.71
CTGF 2647 2769 0.58
Anti-EMT Transcripts
HGF 646 1211 0.70
BMP7 53 387 0.003
Tubular Cell Markers
E-Cadherin 2111 6435 0.17
NKCC2 10750 40490 0.01
USAG1 2055 12518 0.002
Fibroblastic Markers
Vimentin 247219 146786 0.64
FSP1 19497 16069 0.15
αSMA 41926 81745 0.17
Fibrogenesis Markers
Fibronectiin1 23722 15832 0.34
Collagen1 100199 26943 0.13
TIMP1 1005000 71142 0.001
PAI1 10.7 0.4 0.0003


β6integrin & PAI1 were significantly higher during AR, suggesting activation of 
the TGFβ1 pathway, whereas BMP7 and tubular cell markers NKCC2 & USAG1 were 
significantly lower in AR. The TGFβ1/BMP7 ratio was reduced during AR (median: 4.3 vs 
75, P<0.0001). This imbalance between pro-and anti-EMT transcripts during AR provides 
an explanation for the triggering of EMT & fibrosis by allo-immune injury.


Disclosure of Financial Relationships: nothing to disclose


F-PO2090


Indoleamine 2,3-Dioxygenase (IDO) Expression in Human Chronic Renal 
Allograft Rejection  Diana Yaghi,1 Harry van Goor,2 Leo E. Deelman,1 Marc 
Seelen,3 Robert H. Henning,1 Maria Sandovici.1,4  1Clinical Pharmacology, 
University Medical Center Groningen, Groningen, Netherlands; 2Pathology 
and Laboratory Medicine, University Medical Center Groningen, Goningen, 
Netherlands; 3Internal Medicine, University Medical Center Groningen, 
Groningen, Netherlands; 4Internal Medicine, Medical Center Leeuwarden, 
Leeuwarden, Netherlands.


Background: IDO, the rate limiting enzyme in the tryptophan catabolism, has been 
implicated in the regulation of immune responses. One of the mechanisms of its action 
is induction of foxp3+ regulatory T cells. The role of IDO in transplantation-associated 
pathology is currently under investigation. Previously, up-regulation of IDO in human 
acute kidney rejection was documented. Here we studied the expression of IDO in human 
chronic renal allograft rejection.


Methods: Seven patients with chronic rejection (CR) and 5 control patients were 
investigated. PCR analysis was performed for IDO and foxp3. IDO expression was further 
investigated with immunohistochemistry.


Results: IDO mRNA expression was significantly up-regulated in CR kidneys (4.44 ± 
0.87) in comparison with normal kidneys (0.38 ± 0.04, p<0.01). This was accompanied by 
and positively correlated with increased foxp3 mRNA expression (3.92 ± 1.96 in CR vs. 
1.48 ± 0.20 in normal kidneys, p<0.05). Immunohistochemical analysis documented limited 
expression of IDO in normal kidneys, in some tubular epithelial cells and in one kidney in 
some arterial endothelial cells. In CR IDO expression was found mostly in the interstitium 
(75%) in infiltrating inflammatory cells and in some endothelial cells, and also in tubular 
epithelial cells and glomerular parietal epithelial cells (62.5% each). In addition, limited 
expression was found in arteries (endothelial cells and adventitia) and in podocytes.


Conclusion: IDO expression is induced in human kidney CR, mostly in infiltrating 
inflammatory cells and tubular epithelial cells. This is associated with upregulation of foxp3, 
suggesting IDO expression as a reactive mechanism to the rejection process.


Disclosure of Financial Relationships: nothing to disclose


F-PO2091


Prediction of Long-Term Renal Allograft Outcome: A Role for Tubular 
Epithelial CD44 Expression  Jesper Kers,1,4 Yi-Chun Xu-Dubois,3,4 Eric 
Rondeau,3,4 Joris J. T. H. Roelofs,1 Ineke J. ten Berge,2 Sandrine Florquin.1  
1Pathology, Academic Medical Centre, Amsterdam, Netherlands; 2Nephrology, 
Academic Medical Centre, Amsterdam, Netherlands; 3Nephrology and Kidney 
Transplantation, Hôpital Tenon, Paris, France; 4INSERM Unité 702, Hôpital 
Tenon, Paris, France.


The development of interstitial fibrosis and tubular atrophy (IF/TA) is the main 
histological feature involved in long-term renal allograft deterioration. We hypothesize that 
de novo tubular expression of CD44, a glycoprotein involved in renal fibrosis, can operate 
as a surrogate marker to predict the late development of IF/TA and decline in renal function. 
Six months’ protocol renal allograft biopsies (n = 30 for matching 12 months GFR and 
n = 20 for matching 12 months protocolar biopsy) were immunostained for CD44, semi-
quantitatively scored by three raters of two centres and compared with 12 months’ Banff 
scores and GFR MDRD. The inter-rater agreement was excellent (Kendall’s W-coefficient: 
0,69, p < 0,001). De novo CD44 tubular expression at 6 months was correlated with both 
Banff IF/TA score (ρ = 0,471 and p = 0,042) and GFR (ρ = -0,544 and p = 0,002) at 12 
months. Patients with CD44 expression in more than 10% of tubules (positive) at 6 months 
had a more pronounced decline in renal function than patients with CD44 expression in less 
than 10% of tubules (negative) (GFR at 12 months: median 38,5 ml/min versus 58,5 ml/
min positive versus negative group respectively, p < 0,001). Summarizing, de novo tubular 
expression of CD44 is a surrogate marker for development of IF/TA in renal allograft.
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Monocytes Are Mainly Responsible for the Inflammatory Milieu Observed 
in Renal Recipients with Transplant Glomerulopathy  Sacha DeSerres,1 
Bechara Mfarrej,1 Nidyanandh Vadivel,1 Maura DeJoseph,1 Monica Grafals,1 
Lorenzo G. Gallon,2 Nader Najafian.1  1Transplantation Research Center, 
Brigham and Women’s Hospital, Boston, MA; 2Division of Nephrology, 
Northwestern University, Chicago, IL.


We have previously reported that peripheral blood mononuclear cells (PBMCs) from 
renal allograft recipients with chronic rejection produce high levels of the pro-inflammatory 
cytokines IL-1β, IL-6 and TNF-α. Here we studied the relationship between the production 
of these cytokines and 1) monocytes 2) chronic biopsy scores and 3) anti-HLA circulating 
antibodies (cAbs).


52 patients were recruited at our center. PBMCs were collected and incubated with 
complete medium alone both before and after ex-vivo CD14 depletion (n=14). Supernatants 
obtained at 48h were used to determine the levels of 13 cytokines by Luminex®. A 
cytokine-secreting assay was used (n=5) to characterize the PBMCs secreting TNF-α. 
Chronic biopsy scores from subjects with chronic allograft dysfunction (n=22) were graded 
according to Banff criteria.


For the whole group, there was a high correlation between IL-1β, IL-6 and TNF-α 
(all p<0.0001). Levels of these cytokines were significantly reduced after CD14-depletion 
(medians pre vs post depletion for IL-1b:12.0 vs 1.6; IL-6: 417.5 vs 36.7; TNF-α: 72.3 vs 
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18.4 pg/ml; all p<0.05 by paired test). The percentage of CD14+ cells secreting TNF-α 
was higher than CD4+, CD8+ and CD19+ cells (20.4 vs. 1.2 vs. 1.4 vs. 1.7% respectively; 
all p<0.01). The secreting monocytes were predominantly HLADR+, CD80+, CD86+ and 
CD16-. Interestingly, a higher production of these 3 cytokines was associated with the 
presence of transplant glomerulopathy (cg; p<0.05), but not with vasculopathy, arteriolar 
hyalinosis, C4d deposition, anti-HLA cAbs nor frequency of circulating monocytes.


These data suggest that activated monocytes are mainly responsible for the pro-
inflammatory milieu noted in PBMCs from renal allograft recipients with cg, independent of 
the presence of anti-HLA cAbs. We speculate that the current immunosuppressive strategies 
might not target some important pathogenic aspects related to chronic inflammation and 
cg, both associated with poorer graft outcome.
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Does Immune Response Decrease with Old Age or Years on 
Immunosuppression in Renal Transplant Patients?  Mita M. Shah, Xiaoyi 
Ye, Hedelyn Pfander, Paul Shragg, David Perkins, Robert W. Steiner.  Division 
of Nephrology and Hypertension, University of California San Diego, San 
Diego, CA.


Although controversial, a progressive attenuation of immune response with age has 
been cited as a reason to use less immunosuppression (IS) in older kidney transplant (Txp) 
recipients (KTRs) and in stable patients 1-2 or more years post Txp. Such tapering may be 
one reason that- despite all the advances in the field- after the first 1 1/2 years post Txp, grafts 
are lost at about the same rate as they were 30 years ago, primarily to chronic rejection. 
The ImmuKnow (IK, Cylex, Inc.) assay uses phytohemagluttinin mitogen responsiveness 
(MSR) as measured by ATP generation in CD4+ lymphocytes to measure immune response 
and has been used to predict 1) post Txp rejection from pre Txp IK testing, and 2) post 
Txp to detect states of over and under IS. This assay was used in patients of varying ages 
and time post Txp to determine if such attenuation occurs. We collected fasting specimens 
for the IK assay in 158 stable KTRs (time post Txp 7 +/- 6.5 (SD) years, 40 on Sirolimus 
(SRL), 45 on Cyclosporin (CSA), 73 on Tacrolimus (TAC)). A non-tapering therapeutic 
target range was maintained with no decrease in IS with age or time post Txp (p=.2 to .3 
for all). Empty stomach dosing regularized peak levels and AUC exposure, with trough 
levels for SRL= 10.6 +/- 0.6, CSA = 204 +/- 12, TAC = 9.5 +/- 0.5 ng/ml. For individual 
patients, repeated IK measurements were correlated (p< 0.0005, <10% variation); average 
MSR was lower for SRL (270 +/- 25) than CSA or TAC patients, who were almost identical 
(CSA= 410 +/- 28, p=0.001 vs SRL, TAC=392 +/-21 ngATP/mL, p= .0001 vs SRL). MSR 
did not decrease with age (r= -0.86, p=.36 for CSA + TAC combined; r=0.10, p=.52 for 
SRL). However, MSR actually increased with time post Txp (r=0.21, p=.02 for CSA + 
TAC, r=0.34, p=0.03 for SRL), despite stability of IS dosing. The increase in IK response 
suggests that immune response remains unchanged, if not heightened, with time post Txp. 
These data provide no basis for tapering IS as Txps age or in older patients. Such tapering 
of IS may be contributing to the lack of improvement in rates of late graft loss.
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Pediatric Renal Transplantation and the Cylex® ImmuKnow™: A Single 
Center Experience  Maria E. Ferris, C. Wang, Z. Smith, H. Stewart, R. 
Detweiler, L. Kearns, N. Bitner, L. McCoy, D. Gipson, K. Gibson, T. Kozlowski, 
B. Layton, W. Primack.  UNC Kidney Center, Chapel Hill, NC.


Introduction: The Cylex® ImmuKnow™ assesses cell-mediated immunity by 
measuring ATP generation in lectin (PHA)-stimulated CD4 cells. We present our experience 
with Cylex® in pediatric renal transplant patients.


Methods: All patients aged <19 y at time of transplant and now less than 25 y with 
Cylex levels measured between 11/2006 and 4/2009 were included. Patients with very low 
Cylex levels (<100 ng/ml ATP) or very high levels (>600 ng/ml ATP) were retrospectively 
evaluated for infection or rejection within the 3 months following the result respectively. We 
divided the cause of ESRD by glomerular vs. not (all other conditions). Acute rejection was 
biopsy verified. Viral infection was defined as either a clinical syndrome or a positive PCR 
in blood or urine. The cost of the cylex test was provided by the UNC Hospital lab.


Results: We reviewed 366 Cylex tests in 50 patients with the following characteristics: 
24 (48 %) males, 23 (46 %) White, 22 (44%), Black and 5 (10%) other race, 33 (46%) had 
non-glomerular disease, current mean age of 14.2 (± 4.9), and mean age at transplant 9.9 
(± 5.2). The mean Cylex level was 359.7±186.4. There were no bacterial infections. Of 
the 12 patients with low levels (<100ng/ml) 5 had viral infections (42%). None of the 8 
patients with very high Cylex levels had acute rejection, but one developed parvovirus and 
another developed BK virus infections. In this cohort, 3 (6%) patients had acute rejections 
despite therapeutic Cylex levels within the previous two months. The total cost of the Cylex 
tests in this cohort was between US$109,068 and US$133,224 based upon a test cost of 
$298 and test charge of $364.


Conclusions: Cylex levels in most of these patients were in therapeutic range. 40% 
of patients with very low levels developed viral infections as did 25% of patient with very 
high Cylex levels. Episodes of acute rejection were not associated with abnormal levels 
of this test. Cost-benefit analysis of this test is currently underway.
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The Value of CXCR3 and CXCR4 as Tools for Monitoring Human Kidney 
Transplants  Jose Gerardo Oliveira,1 Paula D. P. Xavier,2 Paula A. Aires,2 Helena 
Alves.2  1Cintesis, FMUP, Porto, Portugal; 2Centro de Histocompatibilidade 
do Norte, Porto, Portugal.


Chemokines are non redundant players in the alloimmune response and we previously 
showed that MIG and IP-10 are different when comparing stable with acutely rejecting 
kidney transplants (ktx), both in graft infiltrating cells and in blood. Personal data highlighted 
a significant up-regulation of SDF during rejection. CXCR3 is Mig and IP-10 receptor 
while CXCR4 is SDF receptor and is the most poweful T cell chemoattractant. We report 
our study of CXCR3 and CXCR4 expression in aspiration biopsy (AB).


From 50 ktx 40 remained stable for at least one year (group I) and 10 developed acute 
rejection (II) between day 6 and day 1400 post-ktx, confirmed by classical biopsy. All ktx 
received triple therapy and two re-ktx received thymoglobulin. AB was done on day 7 in I 
and on the first day of rejection in II. AB were studied by ABC methodology (Ultravision 
Detection System HRP/DAB labvision) and we used CXCR3 and CXCR4 monoclonals from 
R&D. We measured the ratio for renal cells over positive cells (+/R) and for mononuclear 
immune cells over positive cells (+/M).


No significant differences were observed for demographic data of donor-recipient pairs 
and CNI blood levels. For CXCR3, I / II, positive cells: 3.5±46 / 43± 73 (p=0.0034); +/R: 
0.007±15.7 / 0.225±0.3 (p=0.003); +/M: 0.007±0.08 / 0.2±0.14 (p=0.000). For CXCR4, 
positive cells: 15±22 / 80±62 (p=0.001); +/R: 0.056±0.12 / 0.22± 0.22 (p=0.000); +/M: 
0.076±0.12 / 0.2±0.13 (p=0.001). We empirically set the CXCR3 and CXCR4 +/R cut-off 
for rejection at ≥ 0.15 and at 0.12, respectively. For CXCR3, positive Predictive value 
was 60% and negative PV 97.4% and for CXCR4, positive PV was 66.6% and negative 
PV 97.2%.


CXCR3 and CXCR4 (interferon associated chemokine receptors) analysis was very 
productive for evaluation of afferent alloimmune response. The very high NPV values 
point to a non dispensable presence of these factors for mounting of rejection which has 
been controversial for CXCR3 and not presented before for CXCR4. We surmise that 
by following-up a larger group of chemokine and their receptors an accurate and timely 
diagnosis of acute rejection can be made.
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Risk of Nephropathy and Monitoring of Polyomavirus BK Replication 
in Renal Transplant Recipients by Measurements of VP1 mRNA  Franca 
Giacchino,1 Cristina Costa,2 Massimiliano Bergallo,2 Giuseppe Garneri,1 Sara 
Astegiano,2 Giuseppe P. Segoloni,3 Rossana Cavallo.2  1Nephrology and Dialysis 
Unit, Civil Hospital, Ivrea, Turin, Italy; 2Virology Unit, University Hospital San 
Giovanni Battista, Turin, Italy; 3Dept. Internal Medicine, Renal Transplant Unit, 
University fo Turin, Turin, Italy.


Background. Polyomavirus BK is a worldwide distributed virus, that latently persists 
in the renourinary tract and may reactivate and determine nephropathy in renal transplant 
recipients. Screening for viral replication may allow for early intervention in the presence 
of BKV-associated nephropathy (BKVAN), thus possibly preventing the loss of the 
transplanted organ.


Objectives. The aim of this study was to evaluate the measurement of capsid protein 
VP1 mRNA as a marker of viral replication and of risk of BKVAN in renal transplant 
recipients.


Study design and Methods. Urine VP1 mRNA, viremia and viruria were evaluated in 
217 urine and serum specimens from 114 renal transplant patients (61 males, 53 females; 
men age ± standard deviation, 56.9±9.7 years; range, 29-77). VP1 mRNA and viremia 
and viruria were evaluated by Real Time Taqman RT-PCR and PCR, respectively. The 
occurrence of BKVAN was diagnosed by histopathological evaluation.


Results. Based on urine VP1 mRNA measurement, BKV replication was found in 
31/217 (14.3%) specimens from 20/114 (17.6%) patients; in particular, 15 specimens (6.9%) 
of 9 patients (7.9%) with levels >104 copies/103 cells and 5 (2.3%) of 3 (2.6%) >105. A 
histologically confirmed diagnosis of BKVAN was made in two of these patients (66.7%). 
Urine VP1 mRNA was detected in all the cases, except five, in association to viremia and 
in all the cases to viruria. Considering the highest level in each patient, median urine VP1 
mRNA level was 31236 copies/103 cells; no difference of VP1 mRNA levels was found 
between the two patients who developed BKVAN and the highest values in patients who 
did not developed BKVAN.


Conclusions. VP1 mRNA measurements in renal transplant recipients may be used for 
monitoring the occurrence of BKV replication, however it is not superior to the monitoring 
of viremia and viruria in indentifying patients at risk of BKVAN.
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A Suppressive Effect of Cyclosporine on Replication and Non-Coding 
Control Region Activation of Polyomavirus BK Virus  Yi-Jung Li, Cheng-
Hao Weng, Wen-Chi Lai, Hsin-Hsu Wu, Yung-Chang Chen, Cheng-Chien 
Hung, Chih-Wei Yang, Ya-Chung Tian.  Nephrology, Chang Gung Memorial 
Hospital, Taipei, Taiwan.


Background: The impact of immunosuppressants on development of polyomavirus 
BK (BKV)-associated nephropathy has been documented. The effect of cyclosporine 
on BKV replication however remains unclear. The aim of this in vitro study was to 
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investigate the effect of cyclosporin A (CsA) on BKV replication in human uroepithelial 
cells. Methods: Following BKV infection of human renal proximal tubular cells, HK-2 
cells, BKV replication in the presence of CsA was then assessed. Results: The results of 
real time polymerase chain reaction (PCR) demonstrated that the intracellular BK viral 
load was rapidly increased 3 days after BKV infection in HK-2 cells and the extracellular 
viral copies was increased one day after. Western blot analysis confirmed BKV infection 
as the expression of BKV large T-antigen (LTag) was increased in proportion to the added 
BKV load (1.0×104∼5.0×106 copies/ml). BKV infection of the cells were also confirmed 
by a display of BKV LTag nuclear staining following administration of BKV (1.0×106 
copies/ml) for 3 days. The increased levels of BKV LTag and viral protein-1 transcripts 
measured by real time PCR were suppressed by administration of CsA in a dose-dependent 
manner (0.5-4 mg/ml). Western blot analysis also showed that the expression of BKV 
LTag was inhibited by CsA in a dose-dependent manner. The non-coding control region 
(NCCR) of BKV coding for early gene expression was cloned into a luciferase reporter. 
The activity of the early promoter which was enhanced by overexpression of BKV LTag 
was abrogated in the presence of CsA (0.5 ∼ 4 mg/ml), indicating the suppressive effect 
of CsA on activation of BKV NCCR. Similarly, the suppressive effect of CsA on BKV 
replication was shown in the uroepithelial cells of urinary bladder as CsA also reduced 
the immunofluorescent nuclear staining of BKV LTag in these cells. Conclusion: This 
in vitro study indicates that CsA can suppress BKV replication in human proximal renal 
tubular cells and uroepithelial cells of urinary bladder and inhibit the BKV-LTag-regulated 
increase of early promoter activity.
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Level of Virus-Specific T Cells as an Indicator of Overimmunosuppression 
after Pediatric Kidney Transplantation  Thurid Ahlenstiel,1 Urban Sester,2 
Jochen H. H. Ehrich,1 Albert Heim,3 Lars Pape.1  1Pediatric Nephrology, 
Medical School of Hannover, Hannover, Germany; 2Nephrology, University of 
the Saarland, Homburg/Saar, Germany; 3Virology, Medical School of Hannover, 
Hannover, Germany.


After transplantation (Tx) immunosuppression leads to impaired cellular immune defense 
resulting in increased risk of viral complications. Post-Tx follow-up of virus-specific T cells 
(sT cells) may serve as an indicator of viral diseases and overimmunosuppression.


Within a prospective longitudinal study we monitored Cytomegalovirus- (CMV) and 
Adenovirus- (ADV) sT cells in 20 children during the first year after kidney Tx. CMV- and 
ADV-sT cells were determined by flow cytometry. Viral infections, virus-load (PCR) and 
trough levels of immunosuppressants were monitored.


Level of CMV- and ADV-sT cells fluctuated depending on the grade of 
immunosuppression: Under the intensified immunosuppression during the initial post-
transplant period we found temporary decrease of virus-sT cells. In contrast, virus-sT 
cells were increasing, when immunosuppression was reduced. One symptomatic CMV-
reactivation was characterized by transient disappearance of CMV-sT cells combined with 
increase of CMV-DNA, whereas in case of an asymptomatic reactivation, CMV-DNA 
vanished spontaneously in association with stable level of CMV-sT cells. In the presence 
of sufficient numbers of ADV-sT cells there was no significant increase of ADV-DNA. 
In the presence of sufficient virus-sT cells (>2 cells/µl) we did not detect any relevant 
viral infection or reactivation. In contrast patients with low CMV- or ADV-sT cells were 
susceptible for virus- infections: In the absence of sufficient levels of CMV- and ADV-sT 
cells (<2 cells/µl) we found primary EBV-infections (n=4). In case of persistent low numbers 
of CMV- and ADV-sT cells EBV-DNA was continuously detectable.


After Tx, a stable level of CMV- and ADV-sT cells represents a sufficient general 
cellular immune defense, whereas a decrease is associated with increased risk of viral 
complications (e.g. EBV). Serving as an indicator of overimmunosuppression, virus-sT 
cells may improve post-Tx management and optimize individual timing of antiviral therapy 
and dosing of immunosuppression.
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Follow-Up of Cytomegalo- and Adenovirus-Specific T Cells after Pediatric 
Kidney Transplantation  Thurid Ahlenstiel,1 Urban Sester,2 Martina Sester,2 
Jochen H. H. Ehrich,1 Albert Heim,3 Lars Pape.1  1Pediatric Nephrology, 
Medical School of Hannover, Hannover, Germany; 2Nephrology, University of 
the Saarland, Homburg/Saar, Germany; 3Virology, Medical School of Hannover, 
Hannover, Germany.


After transplantation (Tx) immunosuppression leads to impaired cellular immune 
defense resulting in increased risk of viral complications. Post-Tx follow-up of virus-specific 
T cells (sT cells) may serve as predictive marker for viral diseases.


Within a prospective longitudinal study we monitored Cytomegalovirus- (CMV) and 
Adenovirus- (ADV) sT cells in 20 children during the first year after kidney Tx. No antiviral 
prophylaxis was performed.


T cells were stimulated with CMV- or ADV-antigen. Based on specific cellular 
activation and induction of intracellular cytokines, virus-sT cells were determined by flow 
cytometry. Viral load was quantified by PCR.


Pre-Tx prevalence of CMV-sT cells (20%) correlated with CMV-seropositivity. There 
were two symptomatic primary CMV-infections with initial DNA-boost: CMV-DNA 
decreased simultaneously with increase of CMV-sT cells after start of antiviral therapy. 
In case of asymptomatic primary infection with rapid initial boost of CMV-sT cells (n=1), 
we found CMV-seroconversion without detection of DNA. One child with symptomatic 
CMV-reactivation showed transient disappearance of CMV-sT cells combined with increase 


of CMV-DNA, whereas in case of asymptomatic reactivation, CMV-DNA vanished 
spontaneously in association with stable level of CMV-sT cells.


Before Tx ADV-sT cells were detected in 75%. Three asymptomatic primary ADV-
infections were characterized by boost of ADV-sT cells without significant increase of 
ADV-DNA.


In the presence of sufficient levels of virus-sT cells we did not detect any relevant 
viral infections. In contrast patients with low CMV- or ADV-sT cells were susceptible 
for viral diseases.


After Tx, a stable level of virus-sT cells represents a sufficient virus-specific immune 
defense, whereas a decrease is associated with increased risk of viral complications. Serving 
as prognostic marker for viral diseases, virus-sT cells may improve post-Tx management 
and optimize individual timing of antiviral therapy and dosing of immunosuppression.
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Characterization of Graft and Host Leukocytes in Ischemia/Reperfusion 
(I/R) Injury after Kidney Transplantation (KTx)  Kikumi S. Ozaki,1 Junichi 
Yoshida,1 Shinya Ueki,1 Alvaro Pacheco-Silva,2 Noriko Murase.1  1Surgery, 
Thomas E. Starzl Transplantation Institute, University of Pittsburgh, Pittsburgh, 
PA; 2Nephrology, University Federal of Sao Paulo, Sao Paulo, SP, Brazil.


I/R injury, a deleterious factor affecting short- and long-term outcomes of KTx, 
associates with early host T cell infiltration; however, dynamics and roles of host T cells 
in subsequent adaptive immune responses are unknown. We hypothesize that KTx-induced 
I/R injury promotes anti-donor adaptive immune responses through activation of graft APC 
and recruitment of particular sets of host T cells. Using EGFP-transgenic rat system, we 
determined phenotypes of host T cells and graft APC in KTx-induced I/R injury. Methods: 
Orthotopic KTx was conducted WT to EGFP-transgenic rats with 24 hrs cold storage in UW. 
Grafts were obtained 3-12 hrs after reperfusion for analysis of CD45+ leukocytes by FACs 
and proinflammatory mediators by RT-PCR. Results: Renal I/R injury was evident after 
KTx with prompt upregulation of inflammatory cytokines, e.g. TNF, IL-1, IL-6 and IFN-at 
3-6 hrs. FACs analysis revealed that normal rat kidney had considerable numbers of CD45+ 
leukocytes, including CD3+ T cells (20%), CD161+ NK cells (10%), NKT cells (2.6%) and 
large numbers (55%) of CD4+ APC (CD3-, CD11b/c+, partially OX62+). CD3+ T cells are 
mostly CD62L- CD8+ and CD4+ memory T cells. After KTx, renal I/R injury resulted in 
a significant infiltration of EGFP+ cells (25% and 42% at 3and 12 hrs after KTx). Among 
host EGFP+ cells, T cells (CD4 and CD8) were 5-15%, and the majority had CD45RC+ and 
CD62L- effector memory phenotype; however, CD62L+ nave T cells, NK and NKT cells 
also infiltrated grafts. Among EGFP- graft cells, NK and NKT cells quickly disappeared. 
Although the numbers were reduced, donor type OX62+ APC remained in grafts and resulted 
in a mixture of donor and host APC populations. TNF production increased 4 folds in both 
host and graft cells at 12 hrs compared to 3 hrs after KTx. These results suggest that I/R 
injury significantly alters dynamics of host/graft T cells and APC populations in kidney 
grafts and possibly influences adaptive anti-donor immune responses.
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Donor Toll-Like Receptor 2 Expressions in Arterial Endothelial Cells May 
Aggravate Graft Inflammation  Aki Kuroki,1 Osamu Yoshitake,2 Makino 
Mutsuki,3 Junichi Taka,2 Hirotoshi Egawa,2 Tadao Akizawa.1  1Division of 
Nephrology, Department of Medicine, Showa University, Tokyo, Japan; 2Division 
of Surgery, Department of Medicine, Showa University, Tokyo, Japan; 3Division 
of Pathology II, Department of Medicine, Showa University, Tokyo, Japan.


Understanding the donor factors that influence live donor (LD) graft outcomes is useful 
for selecting among potential donors. To identify the histological changes of LD kidneys 
for poor outcomes, we evaluated preanastomosis kidney biopsies of LDs and examined 
the correlation between clinical outcomes.


We studied 28 patients with LD kidney transplantation. Preanastomosis kidney biopsies 
were quantified as follows. Changes in each component of the kidney (arteriolar narrowing 
(A), glomerular global screlosis, tubular artrophy, and interstitial fibrosis) received a score 
ranging from 0 (no change) to 3 (marked changes). Toll-like receptor (TLR) 2 expressions 
were examined using immunohistochemistry. The influence of those histological changes 
on graft outcomes within 1 year posttransplant (postTx) was assessed.


In histological analysis, no specimen received score 3 in each component. When 
subdivided the specimens into groups according to the histological scores, only the score 
of A was associated with clinical data. Estimated glomerular filtration rate (eGFR) was 
significantly lower in the group of LDs whose biopsies received score A2 than the groups 
A1 and A0, and 1year postTx eGFR of the recipients with scoreA2 allograft tended to be 
lower. Incidence of acute rejection (AR) was significantly higher in the recipients with 
scoreA2 allograft. The expression of TLR2 in arteriolar smooth muscle cells was highest 
in biopsies with score A2, and that in arteriolar endothelial cells (ECs) were seen in two 
cases each of biopsies with score A1 and A2. One of the score A2 allografts with TLR2 
in ECs had delayed graft function due to AR and the other had AR 5 month postTx, both 
poorly responded to therapies. Biopsy samples at AR showed intimal arteritis.


These results indicate that arteriosclerosis is a histological factor that determines the 
graft outcome and TLR2 expression in ECs may aggravate graft inflammation that lead 
to severe AR.
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Immunomodulatory Role of Paricalcitol and Calcitriol  Jamil R. Azzi, Reza 
Abdi.  Transplant Research Center, Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA.


Purpose of the study:
To elucidate the immunomodulatory effects of Paricalcitol and Calcitriol.
Methods:
To examine Paricalcitol and Clacitriol effect on T cell activation, Isolated CD3+ 


murine cells were cultured in anti-CD3 pre-coated plates using increasing concentration 
of Calcitriol and Paricalcitol. Plates were then pulsed with tritiated thymidine for 16 hours.
The intracellular cytokines IFN-γ, IL-4, and IL-10 were measured in the same experiment 
setting using FACS Calibur. Apoptosis study was also done with different concentrations 
of Paricalcitol. To study the effect of Paricalcitol on dendritic cells, bone marrow dendritic 
cells (BMDC) were cultured in vitro with or without paricalcitol, and their maturity 
was studied by examining the expression of CD80, CD86 and class II molecules. IFN-γ 
expression was also assessed.


Results:
A decrease in CD3-stimulated-cell proliferation is seen with the addition of both 


Calcitriol and Paricalcitol at 10-5M (p<0.05, p<0.01), also at lower concentrations 10-7, 
10-9, and 10-11 M for calcitriol but not for paricalcitol. Paricalcitol suppresses the expression 
of IFN-γ, IL-10, and IL-4. However, an increase in the expression of IFN-γ was observed 
with Calcitriol, with no significant changes in IL-4 and IL-10 expression. No significant 
difference in cell death/apoptosis between the control and treated cells.The expression of 
CD86, Class II, and IFN-γ is downregulated when mDC are treated with Paricalcitol but 
not with Calcitriol.


Conclusion:
Although both Calcitriol and Paricalcitol suppress CD3 stimulated cells, only 


paricalcitol suppress cytokine production which suggest that they may have two distinct 
immunomodulatory effects. These data indicate also that Paricalcitol interestingly decreases 
the maturity of DC as well as the level of IFN-γ, both of which are cardinal features of 
anti-inflammatory or regulatory DC.
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The Clinical Study on CD4+CD25+Regulatory T Cells, Foxp3 mRNA and 
Soluble IL-2 Receptor in Kidney Transplantation  Jun Tian, Jingyuan Zhang, 
Nanmei Liu.  Jimin Hospital.


Objective To observe the change of CD4+CD25+ regulatory T cells, Foxp3 
mRNA and soluble interlukin-2 receptor(SIL-2R) in the peripheral blood of cadaver 
kidney transplantation recipients and study the effect of these marks on the diagnosis 
of acute rejection. Methods 42 patients(36.1±10.5 years old) performed allograft renal 
transplantation in our hospital were selected. 30 healthy patients with matched age and 
gender were chosen as the control group. Blood was sampled before transplantation, 1, 
2, 4, 8 weeks after transplantation or when rejection occurred, to determine the levels 
of peripheral CD4+CD25+regulatory T cells by Calibur cytometry, Foxp3 mRNA by 
fluorescence quantitative PCR, sIL-2R by ELISA. Results 1.There is significant difference 
in the peripheral blood CD4+CD25+ regulatory T cells(%), Foxp3mRNA(×10-3) and SIL-2R 
levels(U/ml) between the hemodialysis patients[(9.22±3.53),(0.82±0.36),(856.30±108.24)] 
and normal control group[(6.09±1.99), (0.50±0.28), (247.35±11.24)](P<0.05). 2. Plasma 
CD4+CD25+ regulatory T cells(16.53±4.14) and Foxp3mRNA (4.97±1.94) significantly 
increased, but SIL-2R levels(463.72±31.23) significantly decreased as the recover of 
transplanted renal function. 3. Plasma CD4+CD25+ regulatory T cells(12.18±2.86) and 
Foxp3mRNA(3.15±1.22) significantly decreased, and SIL-2R levels(748.36±115.41) 
significantly increased when acute rejection occurred, as well as these changes happened 
more early, compared with the change of serum creatine. P<0.05. 4. There was the positive 
relation between the percentage of CD4+CD25+ regulatory T cells and the Foxp3mRNA 
in the peripheral blood, but had no relation with SIL-2R in all patients. Conclusions. The 
measure of peripheral blood CD4+CD25+ regulatory T cells, Foxp3 mRNA and SIL-2R 
may be an important guideline to the diagnosis and prognosis of treatment in acute rejection 
of renal transplant recipients.
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β2-Microglobulin Reduces Toll-Like Receptor Expression and Its Response 
to Lipopolysaccharides in Human Monocyte-Derived Dendritic Cells  
Minoru Ando, Ken Tsuchiya, Kosak Nitta.  Department IV of Internal Medicine, 
Tokyo Women’s Medical University, Tokyo, Japan.


Background: Two common features in uremia are elevated serum levels of β2-
microglobulin (β2M) and inhibition of the immune system. Toll-like receptor (TLR) 
plays an instructive role in innate immune responses against microbial pathogens, as 
well as the subsequent induction of adaptive immune responses. Dendritic cells (DCs) 
recognize specific molecular patterns of microbial pathogens with TLRs, presenting them 
to T cells and mounting inflammatory attacks against them. We tested that β2MG at high 
concentrations may have a negative impact on TLR expressions, leading to the attenuation 
of innate immune system in uremia.


Methods: The impact of recombinant β2M on TLR signaling genes in human premature 
DCs. In brief, peripheral blood mononuclear cells (PBMCs) were isolated from the blood 
of healthy donors and monocytes were purified from PBMCs using a MACS column with 
anti-CD14 antibody-conjugated microbeads. Monocytes were developed to premature 


DCs with 100 ng/mL of GM-CSF and 100 ng/mL of IL4 for 7 days in a culture plate. 
Total RNA (25 ng/well) samples from DCs were characterized, using quantitative real-
time RT-PCR. Experiments were conducted (n=9) in untreated cells, cells treated with 
100 ng/mL of lopopolysaccharides (LPS), cells treated with 10 mg/mL of β2M, and cells 
treated with 10 mg/mL of β2M and 100 ng/mL of LPS. β2M was added to the cells at the 
beginning of culture (day 0).


Results: Addition of LPS to the culture drastically increased cytokine gene expressions 
such as IL6 (> more than 50-fold). β2M apparently reduced cell yield, significantly inhibited 
the expression of all TLRs and adaptor proteins such as MyD88, TICAM1 and TICAM2 
(P < 0.05), and down-regulated several signaling gene expressions associated with NFκB 
and IRF pathway. Moreover, addition of β2M almost neutralized impact of LPS on major 
gene expressions related to NFκB pathways, suggesting that β2M may inhibit TLR4-related 
signal pathways.


conclusions: β2MG at high concentrations retards the development of DCs, which 
may be involved in compromised TLR signaling leading to attenuation of the innate 
immunity in uremia.
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PiggyBac Transposon-Mediated Sustained Genetic Modification of Primary 
Human T Lymphocytes  Matthew H. Wilson,1,2,4 Yozo Nakazawa,3,4 Leslie 
Huye,3,4 Daniel Galvan,2,4 Claudia Kettlun,2,4 Aparna Kaja,2,4 William E. Mitch,2 
Cliona M. Rooney.3,4  1Michael E. DeBakey VA Medical Center, Houston, TX; 
2Medicine, Division of Nephrology, Baylor College of Medicine, Houston, TX; 
3Pediatrics, Baylor College of Medicine, Houston, TX; 4Center for Cell and 
Gene Therapy, Baylor College of Medicine, Houston, TX.


We are pursuing new methods for genetically modifying human T cells to improve their 
efficacy in post-transplant/immunosuppressed states and to use them as possible cellular 
vehicles for gene therapy in the setting of chronic kidney disease. Genetic modification 
of T cells using plasmid-based transposons is an attractive alternative to commonly used 
retroviral vectors due to safety concerns and the increased simplicity and lower cost of 
production plasmids. We found that the piggyBac (PB) transposon system is a highly efficient 
plasmid-based integrating vector that stably transfects ∼40% of primary human T cells. 
To evaluate the potential genotoxicity of PB, we mapped 228 integration sites in primary 
human T cells and found that in comparison to what has been reported for gammaretroviral 
and human lenitviral vectors, PB had decreased integration frequency into or within 50kb 
of of known proto-oncogenes. We observed simultaneous integration of two independent 
transposons in 20% of T-cells, a frequency that could be increased to over 85% by selection 
of a transgenic surface marker (truncated CD19). PB could also deliver transposons of up 
to 13 kb with 10,000 fold expansion of transduced T cells in culture and we demonstrated 
delivery of a functional suicide gene (iCasp9). Importantly, PB enabled stable expression 
of a transgene permitting T cell growth and function in the presence of rapamycin which 
is commonly used in kidney transplantation. Such an approach could be used to create 
virus specific T cells which would function in post-transplant states reducing the risk of 
post-transplant infection without increasing the risk of organ rejection. Non-viral stable 
genetic modification of human T cells may improve their study in kidney disease and use 
as effective cell therapies in both kidney disease and post-transplantation.
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CXCR3+ Tregs Circulating in the Periphery of Renal Transplant Recipients 
Positively Correlate with Graft Function  Andre Hoerning,1 Sebastian Kohler,2 
Cao Jun,2 Hua Fan,2 Benjamin Wilde,2 Thorsten Feldkamp,2 David M. Briscoe,3 
Andreas Kribben,2 Peter F. Hoyer,1 Oliver Witzke.2  1Department of Pediatrics 
II, University of Duisburg-Essen, Essen, Germany; 2Department of Nephrology, 
University of Duisburg-Essen, Essen, Germany; 3Transplantation Research 
Center, Children’s Hospital Boston, Harvard Medical School, Boston, MA.


Background: Expression of trafficking receptors enable regulatory T cells to 
differentially migrate to diverse organs or secondary lymphoid sites. Several chemokine 
ligands are expressed in allografts at early and late times post Tx. Here, we investigated 
whether the expression of the chemokine receptors CXCR3, CCR5 and CCR7 in circulating 
CD4+FoxP3+ Tregs of renal Tx patients correlate with graft function up to 12 months 
after Tx.


Methods: FACS analysis of PBMCs of 24 Tx-patients receiving calcineurin inhibitor 
based immunosuppression for CD4, CD39, FoxP3 and CXCR3 or CCR5 or CCR7 was 
performed. 8 pts with CrP ≥ 0.5 mg/dl were excluded. Mean age was 51 yrs (±8.2), mean 
time after Tx was 5.1 months (±3.2) and mean MDRD was 46 ml/min/1.73m2 (±7.2). 
Correlation analysis was performed with Pearson’s test.


Results: Among CD4+ cells FoxP3 was expressed at 6.3 ± 2.6% (n=16), CD39+ at 5.7 
± 2.3% (n=15) and CD39+FoxP3+ at 2.2 ± 0.9% (n=15). Among the CD4+FoxP3+ subset 
the mean expression of CXCR3 was 41 ± 6.4% (n=16), of CCR5 24 ± 8.8% (n=15) and 
of CCR7 22 ± 7.7% (n=15), respectively. The percentage of circulating CD4+FoxP3+ or 
CD4+CD39+FoxP3+ Tregs did not correlate with allograft function. However, the amount 
of FoxP3+ Tregs that express CXCR3 was positively correlated with graft function (r=0.71, 
p=0.002) in contrast to expression of CCR5 (r=0.02, p=0.94). Furthermore, expression of 
CCR7 in Foxp3+ Tregs was negatively correlated with graft function (r=-0.58, p=0.02). 
Among CD4+CD39+FoxP3+ cells expression of CXCR3 showed no correlation with graft 
function (r=0.40, p=0.20). Trough levels of Tacrolimus (6.2 ± 1.7%, n=8) and CsA (152 ± 
47%, n=8) did not correlate with chemokine receptor expression.
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Conclusion: These results demonstrate a previously unrecognized role of peripheral 
circulating CXCR3+FoxP3+ Tregs in renal transplant recipients.
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Comparison of Immunosuppressants on Vascular Function, Oxidative 
Stress and Inflammation In Vitro  Cecilia M. Shing,1 Lindsay Brown,2 
Robert G. Fassett,3 Louise A. Lexis,4 Jeff S. Coombes.5  1School of Human 
Life Sciences, University of Tasmania, Launceston, TAS, Australia; 2School 
of Biomedical Sciences, University of Queensland, Brisbane, QLD, Australia; 
3Renal Medicine, Royal Brisbane and Womens Hospital, Brisbane, QLD, 
Australia; 4School of Biomedical and Health Sciences, Victoria University, 
Melbourne, VIC, Australia; 5School of Human Movement Studies, University 
of Queensland, Brisbane, QLD, Australia.


Purpose: To compare effects of calcineurin and mTOR inhibitors on vascular 
dysfunction, inflammation and oxidative stress.


Method: Wistar rats were randomly allocated to one of five groups to undergo 10 
days therapy: (1)10mg·kg-1 cyclosporine(n=10), (2)25mg·kg-1 cyclosporine(n=9), 
(3)1.0mg·kg-1 tacrolimus(n=9), (4) 2.5mg·kg-1 everolimus(n=10) or (5)0.4mg·kg-1 
sirolimus(n=10). Aortic vascular function and markers of oxidative stress and inflammation 
were determined.


Results: Maximal aortic contraction was significantly inhibited with both cyclosporine 
doses (5.85 to 7.63 mN; 95% CI and 5.21 to 7.23 mN, respectively) and everolimus (6.18 
to 8.28 mN) compared to sirolimus (10.17 to 12.38 mN). Endothelial-dependent relaxation 
was significantly impaired with cyclosporine and tacrolimus when compared to everolimus. 
Tacrolimus, cyclosporine and sirolimus maximal endothelial-dependent relaxation were 
impaired when compared to the placebo group. Endothelial-independent relaxation was 
significantly impaired with tacrolimus when compared to low dose cyclosporine, everolimus 
and sirolimus. Sirolimus significantly enhanced endothelial-independent relaxation when 
compared to all other drug groups (p< 0.05). Everolimus was associated with significantly 
greater F2isoprostane concentration than cyclosporine and sirolimus (p<0.05). Sirolimus 
was associated with significantly lower plasma IL-1β when compared to everolimus and 
significantly lower TNF-α when compared to everolimus and tacrolimus (p<0.05). Sirolimus 
was associated with higher levels of catalase when compared to other drugs (p<0.0001).


Conclusions: Sirolimus was associated with a reduction in inflammation and elevated 
antioxidant enzymes. Clinical outcome studies comparing these agents are required.
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Differential Expression of Calcineurin Isoforms in Peripheral Blood 
Mononuclear Cells Isolated from Transplant Recipients  Juan A. Pena,1 Brian 
R. Roberts,1 Lauren Titus,1 Allan D. Kirk,2 Jennifer L. Gooch.1,3  1Medicine/
Renal, Emory University, Atlanta, GA; 2Transplantation, Emory University, 
Atlanta, GA; 3Research, Atlanta Veterans Affairs Medical Center, Decatur, 
GA.


Calcineurin (CnA) is a serine-threonine phosphatase that is an essential player in 
the immune response. It is the target of cyclosporine and tacrolimus, which remain a 
cornerstone of post-transplant immunosupression. Three isoforms of the catalytic subunits 
of CnA have been described - alpha, beta, and gamma. Interestingly, mice lacking the 
beta isoform demonstrate abnormal T cell development while alpha-/- mice can still 
be immunosuppressed with cyclosporine. Conversely, alpha-/- mice exhibit signs of 
nephrotoxicity while renal development and function are normal in beta-/- mice. These 
studies suggest clinically relevant, isoform-specific roles for calcineurin in the kidney and T 
cells. However, little is known about CnA isoforms in human transplant patients. Therefore, 
we measured protein expression of CnA-alpha and beta in peripheral blood mononuclear 
cells (PBMCs) isolated from pre and post-transplant patients. There was no change in CnA-
alpha expression between the cohorts, but there was a decrease in the expression of beta 
in the post-transplant group. Next, we utilized a newly developed fluorimetric, multi-well 
plate method to examine CnA activity in these same samples. Basal CnA activity between 
the two cohorts was unchanged. However, response to T cell stimuli such as anti-CD3 
antibodies and staph endotoxin B (SEB) was significantly reduced in PBMCs of transplant 
subjects. In addition, CnA-beta expression was directly correlated with CD3-stimulated 
CnA activity, while CnA-alpha expression was not. In conclusion, these data show for the 
first time that expression of the beta isoform is altered in transplant PBMCs and may be 
directly related to immune suppression. Selective targeting of the beta isoform may therefore 
provide immunusuppresion with reduced nephrotoxicity.
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The Novel S1P1 Receptor Agonist AUY954 Is a Very Potent Migration and 
Proliferation Stimulating Sphingolipid  Annette Wiedon, Mirjam Schuchardt, 
Tao Huang, Markus Tölle, Markus van der Giet.  Charite – Campus Benjamin 
Franklin, Med. Klinik mit SP Nephrologie, Berlin, Germany.


Objective: Pharmacological studies with the immunosuppressant FTY720 showed 
inhibition of lymphocyte recirculation on the one hand and the incidence of bradycardia 
on the other. This side-effect is due to the unspecific receptor binding of FTY720 to the 
sphingosine receptors S1P1,3-5 whereas agonism of S1P1 alone is sufficient for immune 


suppression. Therefore new agonists were developed, namely SEW2871 and AUY954, 
which selectively stimulate the S1P1. Beside their lymphopenic properties, there is only 
slight information about the two agonists.


Design and Method: Migration assays were performed using a modified Boyden 
Chamber. Proliferation was determined by bromodeoxyuridine (BrdU) incorporation.


Results: FTY720 as unspecific S1P receptor activator showed a 3-fold increase in 
VSMC migration (max. 297 % ± 32 [10 nmol/l]; EC50= 1.1 nmol/l ± 0.1; n=7). Investigation 
of the two specific S1P1 agonists displayed different results: while SEW2871 showed only 
a slight activation of VSMC migration (max. 152 ± 13% [100 nmol/l]; EC50= 0.9 nmol/l 
± 0.1; n=11), AUY954 induced a 5-fold increase in the migratory response compared to 
unstimulated control (max. 489 ± 37% [100 nmol/l]; EC50=2.8 nmol/l ± 0.2; n=11). Studies 
of the sphingolipids for their effect on proliferation showed a 2-fold stimulation for FTY720 
(max. 198 ± 21% [1 µmol/l]; EC50 = 101 nmol/l ± 16; n=7). The proliferative response 
of VSMC to SEW2871 was only significant at a concentration of 1 µmol/l (max. 192 ± 
16% [1 µmol/l]; EC50=172 nmol/l ± 18; n=11). In contrast, AUY954 has a significant 
more potent efficacy (ca. 175fold more potent) compared to SEW2871 (max. 190% [100 
nmol/l]; EC50 = 0.98 nmol/l; n=11). A co-stimulation of mitogenesis with PDGF-BB 
confirmed these results.


Conclusions: Here, we showed that AUY954 is a very potent sphingolipid inducing 
migration and proliferation of vascular smooth muscle cells in low nanomolar concentrations. 
The much higher potency of AUY954 compared to SEW2871 suggests a different kind of 
receptor interaction (internalization, recycling), which needs to be further investigated.
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Differential Effects of Immunosuppressive Drugs on Regulatory T-Cell 
Function  J. Mohrbach,1 M. Janssen,2 S. Siemer,2 D. Fliser,1 M. Sester,1 U. 
Sester.1  1Dept of Int Med IV, Univ of the Saarland, Homburg, Germany; 2Dept 
of Urology, Univ of the Saarland, Homburg, Germany.


We have previously shown, that regulatory T-cell (Treg) frequencies in renal transplant 
recipients on a calcineurin-inhibitor based drug regimen are significantly lower compared 
to controls. Up to now, however, it is not known, whether immunosuppressive drugs 
directly affect Treg-function. To characterise the effect of immunosuppressive drugs on 
Treg function, a whole blood-based Treg depletion assay was established and the drug-
mediated effect on Treg function was quantified by analysing effector T-cell reactivity in 
the presence or absence of Treg.


Heparinised blood from healthy controls (n=7) was washed to remove soluble CD25. 
After reconstitution with RPMI-0.5% human serum albumine, Treg were removed using 
anti-CD25 ferromagnetic beads after placing a magnet at the outer surface of the tube. The 
effect of immunosuppressive drugs on the suppressive capacity of Treg was determined 
using intracellular cytokine induction in effector T cells after stimulation with S. aureus 
enterotoxin B (SEB).


Treg were efficiently depleted from blood without affecting other cell populations. 
As expected, depletion of Treg led to an increase in SEB-reactive CD8 T-cell frequencies 
by 35±37% (p<0.01) compared to non-depleted samples. Immunosuppressive drugs such 
as cyclosporine A and methylprednisolone did not show any suppressive effect on Treg 
function (increase in CD8 T-cell reactivity by 48±30%, p<0.05 and 26±35%, p<0.05, 
respectively). Conversely, Treg function in the presence of FK506 was drastically affected, 
as CD8 reactivity in Treg-depleted samples only increased by 3±24% compared to non-
depleted samples (n.s.).


In clonclusion, the newly established depletion assay allows analysing the effect of 
immunosuppressive drugs on Treg function in a physiological whole blood setting. While 
calcineurin inhibitors in general lead to a decrease in the frequencies of Treg, individual 
drugs seem to differentially affect Treg-function. This indicates that the overall functional 
activity of effector T cells after transplantation in presence of immunosuppressive drugs 
may also be modulated by drug-mediated suppressive effects on Treg.
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Effect of Eplerenone on Blood Pressure and the Renin-Angiotensin-
Aldosterone System in Oligo-Anuric Hemodialysis Patients  Linda Shavit, 
Diana Neykin, Meyer Lifschitz, Itzchak Slotki.  Division of Adult Nephrology, 
Shaare Zedek Medical Center, Jerusalem, Israel.


In addition to its ability to cause renal Na retention, aldosterone acts on nonepithelial 
tissues, including brain, blood vessels, and heart and mediates hypertension (HTN), 
cardiac hypertrophy, and fibrosis. To test the hypothesis that aldosterone can cause HTN 
independently of renal Na retention, we administered eplerenone, a specific aldosterone 
antagonist, to hypertensive oligo-anuric hemodialysis patients.


10 oligo-anuric hypertensive hemodialysis patients (24-hour urine excretion <250cc) 
with mean pre-dialysis plasma potassium <5.6 meq/L were followed for 8 weeks and their 
pre and postdialysis blood pressure, weight, plasma potassium, aldosterone levels, plasma 
renin activity (PRA), and 24-hour urine excretion of sodium, potassium and creatinine were 
measured. After a 4 week run-in period each patient received eplerenone 25 mg twice daily 
for another 4 weeks. Patients served as their own controls.


Administration of eplerenone for 4 weeks decreased predialysis systolic, but not 
diastolic, blood pressure (170.5 ± 16 to 153.3 ± 10 mm Hg, p = 0.005). Predialysis plasma 
potassium level was 4.68 ± 0.42 mEq/L before commencement of eplerenone and increased 
to 4.79 ± 0.55 at the end of 2 weeks (difference NS) and to 4.86 ± 0.38, (p=0.04) after 4 
weeks of therapy. After 4-weeks of eplerenone there was no significant change in predialysis 
weight, intradialytic weight gain, 24-hour urine output, excretion of sodium, potassium or 
creatinine and predialysis plasma aldosterone concentration or renin activity.
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Administration of eplerenone for 4 weeks significantly reduces systolic blood pressure 
in oligo-anuric hypertensive hemodialysis patients without affecting urinary output, plasma 
aldosterone concentrations or renin activity. The modest, but significant, rise in plasma 
potassium beginning after 2 weeks of therapy indicates the need for regular monitoring of 
plasma K+ on this treatment. Our data support the hypothesis that aldosterone can cause 
HTN independent of renal Na retention.
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SA-PO2111


Urine Sediment Scoring System Is Associated with AKIN Stage and 
Worsening AKI  Mark A. Perazella, Steven G. Coca, Umo Iyanam, Madiha 
Koraishy, Chirag R. Parikh.  Yale University School of Medicine.


Introduction: Serum creatinine concentration at the time of nephrology consultation 
is not necessarily indicative of the severity of acute kidney injury (AKI). The role of urine 
microscopy for predicting adverse clinical outcomes has not been well described.


Methods: We prospectively evaluated the relationship between urine microscopy 
findings at the time of nephrology consultation for AKI and clinical outcomes. A urinary 
sediment scoring system based on the number of RTE cells/HPF and granular casts/LPF 
was created (score: 0-3). The primary outcome was worsening of AKI (progressing to 
higher AKI Network stage, to dialysis, or death) during hospitalization.


Results: Of 250 patients consulted for AKI, 199 had ATN or prerenal AKI and were 
included in the analysis. At consultation, 80 (40%) had Stage 1, 53 (27%) had Stage 2, and 
66 (33%) had Stage 3 AKI. The urinary sediment combined scores were lowest in those 
with Stage 1 and highest in Stage 3 AKI. Seventy nine (40%) experienced worsening of 
AKI from the time of consultation. The urinary scoring system was significantly associated 
with an increased risk of worsening AKI (adjusted RR 7.8, 95% CI 4.5-9.7 for worsening 
with score of 3 vs. score of 0).
Urine Sediment 
Combined Score


AKIN Stage at 
Consultation, n (%)


Worsening AKI after 
Consultation, n (%) Worsening AKI


- 1 2 3 Adjusted RR** (95% CI)
0 31 (57.4) 12 (22.2) 11 (20.4) 5 (9.4) Ref
1 19 (39.6) 18 (37.5) 11 (22.9) 17 (36.2) 4.1 (1.7-7.2)
2 20 (32.8) 14 (22.9) 27 (44.3) 133 (54.1) 6.6 (3.5-9.0)
≥ 3 10 (27.8) 9 (25.0) 17 (47.2) 24 (66.7) 7.8 (4.5-9.7)
P value 0.007 <0.001
* Points for number of RTEs/HPF or granular casts/LPF: 0 = 0 points; 1-5 = 1 point; ≥ 6 = 2 points. 
The urine sediment combined score was obtained by adding the points assigned for each. **Adjusted 
for age, gender, diabetes status, history of HTN, PVD, CHF, CAD, baseline GFR, and serum creatinine 
on admission. 


Conclusions: The urinary sediment score was associated with the AKIN stages of 
AKI at the time of renal consultation and may be a useful tool to predict worsening of 
AKI during hospitalization.
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The Fallacy of the BUN Creatinine Ratio  Jean-Sebastien Rachoin, Ralph 
Daher, Charles Moussallem, Mariam Abboud, Patricia Henry, Lawrence S. 
Weisberg.  Medicine, Cooper Univ Hospital, Camden, NJ.


Acute renal failure (ARF) is associated with increased mortality. Pre-renal or volume-
responsive ARF is thought to have better outcomes. A BUN creatinine ratio (BCR)>20 is 
considered by authoritative sources to indicate pre-renal failure. We hypothesized that a 
BCR>20 is more likely to be due to low creatinine generation rate than a pre-renal state, and 
thus be associated with equally poor outcomes compared with BCR<20. We retrospectively 
studied adult patients admitted to the ICU between 1 May 2004 and 31 December 2004. We 
recorded BUN and serum creatinine (SCr) daily. We defined ARF as a change in SCr of at 
least 0.3 mg/dl within the first 2 days. We recorded hospital mortality and renal replacement 
therapy (RRT). 1019 patients were included; 520 had a day-1 BCR>20. In this subgroup 
compared with the whole, there were more females (49.6% vs. 30%, p<0.001), mean age was 
higher (65 vs.55 y, p<0.001), and mean APACHE II was similar (15.4 vs. 14.4, p=0.265). 
446 patients had ARF. In this subgroup, a BCR>20 was associated with death (OR 2.9 
[1.29-6.45], p=0.008) and a trend toward lower RRT incidence (2.4% vs. 6.3% p=0.065). 
Classification Regression Tree identified day-1 SCr≥1mg/dl as a propensity cut-point for 
ARF. In patients with day-1 SCr≥1mg/dl, a BCR>20 was associated with death (OR 2.8 
[1.4-5.6], p=0.004) and no difference in RRT (3.5%, vs 6.5 % for BCR<20, p=0.250). We 
studied day-1 labs and clinical outcomes of a larger cohort of adult critically ill patients, 
admitted between June 2003 and September 2008. For patients in this group with day-1 
SCr>1 (n=4,428), BCR>20 was associated with death (OR 1.5 [1.3-1.7], p<0.001) and lower 
incidence of RRT (4.0% vs 7.9%, OR 0.5 [0.4-0.6], p<0.001). Patients with BCR>20 had 
significantly lower day-1 SCr (0.9 vs 1.2, p<.001). Thus, BCR>20 is associated with older 
age and female gender, and probably reflects low creatinine generation rate. Contrary to 
conventional wisdom, BCR>20 in critically ill patients with ARF is associated with higher 
mortality, but lower incidence of RRT. The low SCr in this group may mask severe ARF 
and cause RRT to be withheld.
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Use of Hydroxyethyl Starch and Acute Kidney Injury: A Meta-Analysis  
Victor F. Seabra, Issam Al Ghamdi, Jacob J. Clarenbach, Orfeas Liangos, 
Bertrand L. Jaber.  Dept. of Medicine, Div of Nephrology, St. Elizabeth’s Medical 
Center, Boston, MA.


Background: Hydroxyethyl Starch (HES) is a plasma expander used for volume 
resuscitation. We conducted a systematic review and meta-analysis to ascertain the effect 
of different HES formulations on the development of AKI in hospitalized adults.


Methods: We searched MEDLINE (1966-2008) for randomized controlled trials 
comparing HES preparations of different molecular weight. The volume expander in 
the control group consisted of colloids, crystalloids or a different HES formulation. Two 
reviewers extracted the data independently. The meta-analysis was performed using the 
random-effects model.


Results: 13 trials were identified. All studies tested low-molecular weight HES (130 
kDa [130HES] or 200 kDa [200HES]). The incidence of AKI in the control group was 15% 
(95%CI 10%, 22%). Results of the meta-analysis are shown bellow:
Treatment vs. control group No. trials Sample size RR of AKI 95%CI P-value
130HES/200HES vs. colloids/crystalloids 11 1,375 1.39 1.12, 1.72 0.002
200HES vs. colloids/crystalloids 6 1,089 1.41 1.01, 1.80 0.007
200HES vs. colloids 4 531 1.14 0.61, 2.12 0.684
200HES vs. crystalloids 2 533 1.51 1.16, 1.96 0.003
130HES vs. colloids/crystalloids 6 307 0.95 0.39, 2.34 0.919
130HES vs. 200HES 3 190 0.57 0.15, 2.11 0.397


In brief, the use of any HES formulation was associated with a 39% risk increase in 
the development of AKI. The results remained significant in subgroup analyses restricted 
to trials comparing 200HES to other expanders, particularly crystalloids, but not for the 
130HES trials. Of note, 130HES was associated with a non-significant 43% risk reduction 
in AKI compared to 200HES. The overall test for heterogeneity among studies was not 
significant.


Conclusion: The use of 200HES is associated with an increased incidence of 
hospital-acquired AKI. Although 130HES might be equivalent to other volume expanders 
and superior to 200HES, paucity of data precludes definitive conclusions, calling for an 
adequately powered trial.
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Omeprazole Induced Acute Interstitial Nephritis Is Not Related to 
CYP2C19 Genotype nor CYP2C19 Phenotype  Janak Rashme de Zoysa,1,2 
Ian J. Simpson,1,2 Nuala A. Helsby.3  1Department of Renal Medicine, Auckland 
City Hospital, Auckland, New Zealand; 2Department of Medicine, University of 
Auckland, Auckland, New Zealand; 3Department of Molecular Medicine and 
Pathology, University of Auckland, Auckland, New Zealand.


Background: The proton pump inhibitor omeprazole is commonly used in management 
of gastro-oesophageal reflux and peptic ulcer disease, and is one of the most widely 
prescribed medications. Acute interstitial nephritis (AIN), where omeprazole was identified 
as the precipitating cause, has been noted as a rare adverse event. It is unknown if this is 
due to an idiosyncratic immune mediated drug reaction or if it relates to direct drug toxicity. 
Omeprazole is a substrate for CYP2C19. Individuals who are homozygous for the variant 
alleles of CYP2C19 are poor metabolisers of omeprazole and have a greater exposure to 
the drug. Additional, non-genetic factors such as advanced age are reported to decrease 
the functional capacity of CYP2C19.


Aim: The aim of this study was to determine the prevalence of the CYP2C19 poor 
metaboliser genotype and phenotype in patients diagnosed with omeprazole induced 
AIN.


Method: Twenty patients were genotyped for the CYP2C19 variant alleles (*2, 681G>A 
and *3, 636G>A) by RFLP-PCR analysis. Eighteen patients were phenotyped for CYP2C19 
metaboliser status using omeprazole or the probe drug proguanil.


Results: The incidence of the CYP2C19*2 allelic variant was 12.5%; no *3 allelic 
variants were detected and no patient was a homozygous variant (poor metaboliser) 
genotype. 33% of subjects were CYP2C19 poor metabolisers, this was significantly (P<0.05) 
higher than predicted from the CYP2C19 genotype.


Discussion: Decreased CYP2C19 activity despite a “normal activity” genotype has 
been reported previously in elderly subjects with up to 45% of healthy elderly subjects 
having a poor metaboliser phenotype. Thus neither CYP2C19 poor metaboliser genotype 
nor phenotype appear to be clear risk factors for omeprazole induced AIN.
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Reversal of Neonatal Acute Kidney Injury and Hyperuricemia with 
Rasburicase  David J. Hobbs,1 Julia M. Steinke,1 Jin-Young Chung,2 Gina-
Marie Barletta,1 Timothy E. Bunchman.1  1Pediatric Nephrology, Dialysis and 
Transplantation, Helen DeVos Children’s Hospital (HDVCH) and Michigan 
State University (MSU) College of Human Medicine; 2MSU/GRMERC Pediatric 
Nephrology Fellowship Program, Grand Rapids Medical Education and 
Research Center (GRMERC), Grand Rapids, MI.


Recent data suggest that elevated levels of uric acid (UA) may contribute to the 
progression of renal disease. Rasburicase is a safe and efficacious hypouricosuric agent 
for treatment of tumor lysis. We adopted the use of rasburicase for the management 
of hyperuricemia due to neonatal acute kidney injury (AKI) and, herein, report our 
experience.


We conducted a retrospective chart review of infants with hyperuricemia secondary 
to AKI treated with rasburicase at HDVCH from Jan-06 to Jan-09. Eight newborns with 
a median (range) age of 42 days (2, 155) were identified. All patients had AKI due to an 
hypoxic ischemic event or acute tubular necrosis with serum UA levels >8 mg/dl, creatinine 
>1.5 mg/dl and/or urinary output <1 ml/kg/hr.


Rasburicase was administered as a single 0.165 mg/kg (0.13, 0.24) intravenous 
bolus. Within 24 hours, serum UA decreased from 13.1 to 1.0 mg/dl (p=0.01), creatinine 
decreased from 2.7 to 1.9 mg/dl (p=0.02), and urinary output increased from 1.9 to 4.6 ml/
kg/hr (p=0.01). Continued improvement of renal function was observed at 1-week follow 
up without rebound of UA.
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Table: Changes in serum and urinary parameters after a single dose of rasburicase.
Parameter Baseline (Day 0) P value† Day 1 P value§ Day 7
Uric Acid (mg/dl) 13.1 (8.2, 20.3) 0.01 1.0 (0.5, 2.2) 0.06 2.2 (0.6, 3.8)
Creatinine (mg/dl) 2.7 (0.8, 5.3) 0.02 1.9 (0.6, 3.8) 0.02 0.88 (0.47, 3.2)
Urinary Output (ml/kg/hr) 1.9 (0.53, 4.6) 0.01 4.6 (4.1, 7.9) 0.78 5.1 (3.1, 6.0)
Data as median (range); †Baseline (Day 0) versus Day 1; §Day 1 versus Day 7.


All patients demonstrated a normalization of serum UA and reversal of AKI without 
treatment related side effects or need of renal replacement therapy. In conclusion, rasburicase 
appears to be a novel treatment for hyperuricemia in neonatal patients with AKI.
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Pharmacoepidemiology of Hospital Acquired Acute Renal Failure  Jennifer 
A. Rodriguez, Sandeep S. Soman, Megan Winegardner, Susan Davis, James S. 
Kalus, Brian DeSmet, Jack Jordan.  Henry Ford Hospital, Detroit, MI.


Purpose: Identify medications most commonly associated with the development of 
hospital acquired acute renal failure (ARF).


Methods: Retrospective, case-controlled study at a major tertiary center. Patients older 
than 18, without ESRD who were discharged between 11/1/07 and 9/30/08 were included. 
Hospital acquired ARF was defined by an ICD-9 code for ARF with an indicator of “Not 
Present On Admission”. The cases (n=1106, mean age 65.3 years, 55.1% male, 53% black) 
were stratified into 4 groups according to primary ICD-9: congestive heart failure(CHF) 
(n=149), infection (n=196), liver disease (n=40) or other (n=721). Patients without ARF 
were included in the control group. This population was stratified into the same 4 subgroups 
and patients were randomly chosen to form a final control (n=1030, mean age 53.1 years, 
44.4% male, 48.4% black, CHF n=147, infection n=199, liver disease n=41 and other 
n=643). Demographic, clinical and medication data were collected on all patients. The 
medications of interest were chosen based on frequency of association with ARF in current 
literature. A univariate and multivariate logistic regression analysis was performed to 
identify factors associated with development of hospital acquired ARF. Subgroup analyses 
were performed on all 4 strata.


Results: Several medications were associated with the development of ARF (Figure 
1). CKD (OR 7.0, 95% CI, 5.0-9.7) and furosemide use (OR, 4.1 95% CI, 3.1-5.5) were 
found most strongly associated with development of ARF.


Conclusions: Many risk factors were identified as being associated with the development 
of hospital acquired ARF. Approaches aimed at reducing risk of diuretic-induced ARF 
among patients with CHF may be warranted. “Not Present on Admission” codes could be 
useful in identifying opportunities to develop strategies for reducing adverse events.
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Risk of Antimicrobial Dosing Errors in Patients with Acute Kidney Injury  
Linda Awdishu,1 Ana Isabel Rivas-Mazariegos,1 Josee Bouchard,2 Etienne 
Macedo,2 Sharon Soroko,2 Emil Paganini,3 Alp Ikizler,4 Glenn Chertow,5 
Jonathon Himmelfarb,6 Ravindra Mehta.2  1Pharmacy, UCSD Skaggs School 
of Pharmacy, San Diego, CA; 2Nephrology, UCSD Medical Center, San Diego, 
CA; 3Nephrology, Cleveland Clinic, Cleveland, OH; 4Nephrology, Vanderbilt 
University Medical Center, Nashville, TN; 5Nephrology, Stanford School of 
Medicine, Stanford, CA; 6Nephrology, Maine Medical Center, Portland, ME.


Background: Drug dosing is generally guided by estimating kidney function using 
the Cockcroft-Gault (CG) equation. In the setting of AKI, the modified Jelliffe equation 
appears to provide a more accurate estimate of kidney function than CG. The implications 
of utilizing different estimating equations for drug dosing in the setting of AKI have not 
been investigated.


Methods: We conducted a retrospective study to assess the appropriateness of 
antimicrobial dosing using the CG, MDRD, Jelliffe and a modified Jelliffe equation 
to estimate kidney function in a subset of AKI patients from the PICARD study. The 
antimicrobials studied included: ceftazidime, ciprofloxacin, fluconazole, metronidazole, 
cefazolin, ganciclovir, ampicillin, piperacillin/tazobactam.


Results: A total of 719 antimicrobial exposures from 32 patients during their ICU stay 
were included in the analysis. Median (interquartile range) GFR was 34.4 (9.3-88.9) and 
26.7 (4.6–78.9) mL/min using CG and modified Jelliffe equations, respectively. Overall, 
appropriate antimicrobial dosing based on CG occurred 80.7% of the time. The discordance 
rate between the CG and modified Jelliffe equations was 12.8 (6.2-22.2)%. In the 92 episodes 


of disagreement between CG and modified Jelliffe equations, significant overdosing was 
found. The highest discordance rates occurred with cefazolin (22.2%), ganciclovir (19.6%) 
and ceftazidime (16.5%). For cefazolin and ceftazidime, the mean excess doses were 1000 
and 1099 mg per day, respectively.


Conclusions: We found a significant rate of antimicrobial dosing errors in patients 
with AKI. The use of a modified Jelliffe equation to guide dosing may reduce the risk of 
dose-dependent adverse drug reactions in an at risk population.
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Is CRRT Effluent Useful for Therapeutic Drug Monitoring in the ICU?  
Michael J. Connor,1 Christina L. Hofmann,2 William H. Fissell.1  1Nephrology 
and Hypertension, Cleveland Clinic, Cleveland, OH; 2Biomedical Engineering, 
Cleveland Clinic, Cleveland, OH.


Dose adjustments for acute renal failure and dialysis are based on pharmacokinetic 
parameters that may not be appropriate for critically ill patients receiving continuous 
dialysis. Therapeutic drug monitoring in plasma can require expensive sample preparation 
and multiple phlebotomies. Effluent is cell- and protein free, and simple to prepare for 
HPLC. As infections are a leading cause of death in acute renal failure, we explored whether 
CRRT effluent could be used to monitor antibiotic levels in critically ill patients. In an 
IRB-approved protocol, paired plasma and effluent samples were obtained before antibiotic 
dose, after antibiotic dose, and before the next antibiotic dose for patients recieving any 
of six antimicrobial agents. Five patients receiving piperacillin/tazobactam were enrolled 
and samples obtained. Plasma free and total drug levels, as well as drug levels in CRRT 
effluent were measured by HPLC. Effluent levels were compared to plasma free and total 
drug levels. With the exception of two outlying data points, effluent levels predicted free 
and total drug levels well. This suggests that CRRT effluent may be useful for therapeutic 
drug monitoring in critically ill patients.
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Incidence and Risk Factors of Gentamicin Nephrotoxicity in a Tertiary 
Center from 2001 to 2008  Véronique Brunette,1 Valéry Lavergne,2 Isabelle 
Chapdelaine,1 Marc Ghannoum,4 Hélène Ammann,3 Stéphan Troyanov.1  
1Medicine, Hôpital du Sacré-Coeur de Montréal, Montreal, QC, Canada; 
2Microbiology, Hôpital du Sacré-Coeur de Montréal, Montreal, QC, Canada; 
3Biochemistry, Hôpital du Sacré-Coeur de Montréal, Montreal, QC, Canada; 
4Medicine, Hôpital Verdun, Montreal, QC, Canada.


Gentamicin is used in the treatment of serious infections caused by aerobic gram-
negative bacilli. Its efficacy and infrequent treatment-emergent resistance must be weighted 
against its toxicity. It has perhaps fallen out of favor to newer antibiotics in our aging 
population and the incidence and risk factor of nephrotoxicity have not been reassessed in 
recent years. We aimed to determine 1) the frequency of prescription of gentamicin for > 3 
days, 2) the incidence of acute kidney injury (AKI) and 3) the risk factors of nephrotoxicity. 
We identified our population using the institution’s laboratory system by extracting every 
measurement since 2001. The use of gentamicin progressively declined since then from 
25-to 16-patients/1000 admissions in 2008 (p=0.01 for trend). We assessed the incidence 
of nephrotoxicity only in those with a least 2 measurements 3 days apart. AKI was defined 
by a 50% rise in creatinine that manifested ≥ 5 days from initiation and ≤ 7days following 
cessation of therapy. We excluded patients receiving dialysis at the start of therapy or in 
the intensive care unit. Out of the 2197 patients with a measurement, 291 respected these 
entry criteria and 26 (9%) developed AKI. Finally, we performed a nested case-control study 
where each case was paired to 2 controls of same sex ± 2 years of age. AKI was associated 
with the use of diuretics and, marginally, with a history of congestive heart failure and 
length of therapy. Cases also had a significantly higher maximal trough level compared 
to controls (1.9 ± 1.1 vs. 1.3 ± 0.8 mg/L, p=0.005) with optimal cut off concentration of 
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1.3 mg/L determined using a ROC curve. This association was independent of other risk 
factors. In conclusion, the prescription of gentamicin for more than 3 days is declining 
in our center, the incidence of AKI was 9% and we identified a threshold well below the 
suggested 2 mg/L trough level.
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A Pilot Randomized Study Comparing Pulse High Volume Hemofiltration 
and Coupled Plasma Filtration Adsorption in Septic Shock Patients  P. 
Lentini,1 D. Cruz,1 F. Nalesso,1 M. de Cal,1 A. Chronopoulos,1 F. Garzotto,1 
I. Bobek,1 F. Basso,1 M. Zanella,1 A. Brendolan,1 P. Piccinni,2 C. Ronco.1  
1Nephrology, St. Bortolo Hospital, Vicenza, Italy; 2Intensive Care Unit, St. 
Bortolo Hospital, Vicenza, Italy.


INTRODUCTION: Sepsis is a complex process involving the activation of 
inflammatory, coagulation and complement cascades. Acute kidney injury, a frequent 
complication of septic shock (SS), is an independent risk factor for increased mortality. 
Pulse High Volume Hemofiltration (pHVHF) and Coupled Plasma Filtration Adsorption 
(CPFA) have shown potential benefits in the treatment of SS. However, no studies have 
compared these two methods.


AIM: To compare the hemodynamic effects of pHVHF and CPFA in SS patients on 
CRRT.


METHODS:A cross-over study enrolling patients with SS on CRRT. pHVHF+CVVH 
was performed on Day 1 and CPFA+CVVH on Day 2. HVHF was performed for 8-10 
hrs with a replacement fluid rate (Qr) of 85 ml/kg/hr. CPFA was performed for 8-10 hrs 
using Mediasorb (Bellco®,Mirandola, Italy) with a plasma flow rate of 15%. CVVH was 
performed for the rest of the day with a Qr of 35 ml/kg/hr. Primary Endpoints: changes in 
vasopressor requirement (expressed as vasopressor score, VS), in noradrenaline (NA) dose, 
and in mean arterial pressure (MAP) before and after pHVHF and CPFA.


RESULTS: 8 patients (5M/3F, median age 70.5 yr, SOFA 12.5, SAPS II 69.5). VS and 
NA dose were significantly decreased after CPFA (p=0.04); however, these endpoints were 
not significantly different after pHVHF (p=0.13).When CPFA and pHVHF are compared 
between each other the change in VS and NA dose becomes non-significant (p=0.22).


There was no significant change in MAP with either pHVHF or CPFA.
CONCLUSIONS: This study provide no evidence for a difference in hemodynamic 


effects between pHVHF and CPFA in patients with SS on CRRT. A larger sample size is 
needed to adequately explore this issue.
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Effluent Volume in CRRT Overestimates the Delivered Dose of Dialysis  
Rolando Claure-Del Granado,1 Etienne Macedo,1 Sharon Soroko,1 Glenn M. 
Chertow,2 Jonathan Himmelfarb,3 T. Alp Ikizler,4 Emil P. Paganini,5 Ravindra 
L. Mehta.1  1Medicine, University of California San Diego, San Diego, CA; 
2Medicine, Stanford University School of Medicine, Palo Alto, CA; 3Medicine, 
Kidney Research Institute, University of Washington, Seattle, WA; 4Medicine, 
Vanderbilt University Medical Center, Nashville, TN; 5Medicine, Cleveland 
Clinic Foundation, Cleveland, OH.


Background CRRT dose and outcome studies have shown conflicting results. Most 
studies used prescribe ml/kg/hr effluent rate (ER) and report measured effluent volume 
(EV) as a surrogate of solute removal. Since filter fouling can reduce its efficacy, the actual 
delivered dose maybe substantially lower. We hypothesized that prescribed and measured 
EV overestimate CRRT delivered dialysis dose.


Methods We analyzed data from 426 treatments in 52 critically ill pts from a center 
included in the PICARD study. Pts were treated with pre-dilution CVVHDF, citrate 
anticoagulation and had q12 hr measurements of urea nitrogen(UN) in plasma and effluent. 
Prescribed dose(KP, ml/min) was determined from the ER. Estimated urea clearance(KE)was 
calculated from the measured EV normalized for actual treatment time. Actual delivered 
urea clearance(KD) was determined with the formula (effluent UN x EV)/plasma UN.


Results Mean daily treatment time was 1,388±202 min with a total EV of 46,416±17,414 
ml and UN removal of 13.0±7.6 mg/min. KP and KE were similar (p=0.625), whereas KP 
and KE overestimated the actual KD by 23.8% (p<0.0001). [Fig 1]


Conclusions Measured EV significantly overestimates delivered dose of small solutes 
in CRRT. Future trials should consider the use of direct effluent solute quantification as an 
index of delivered dose. ER based prescriptions for CRRT should incorporate an increment 
of 20-25% to account for reduced treatment time and filter efficacy.
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Fluids for Continuous Renal Replacement Therapy (CRRT) – An 
Evalulation of Microbial Integrity  Nigel S. Kanagasundaram,1 John Perry,2 
Kathy Walton,2 Nicholas A. Hoenich,3 Rachel Fraser.4  1Renal Medicine, 
Newcastle Upon Tyne Hospitals NHS Foundation Trust, United Kingdom; 
2Microbiology, Newcastle Upon Tyne Hospitals NHS Foundation Trust, United 
Kingdom; 3Newcastle University, United Kingdom; 4Pharmacy, Newcastle Upon 
Tyne Hospitals NHS Foundation Trust, United Kingdom.


The fluid circuitry used in CRRT is prone to extrinsic bacterial contamination. This 
in vitro study compared the effect of 5 CRRT fluids (Monosol S (lactate-based), Accusol 
35 (bicarbonate-based), Prismocitrate (citrate-based anticoagulant), 4% trisodium citrate 
and Ci-Ca K2 (bicarbonate-based, Ca2+-free dialysate)) on bacterial growth and biofilm 
formation.


Each fluid was exposed to 7 strains of bacteria (Staphylococcus aureus, Staphylococcus 
epidermidis, Escherichia coli, Pseudomonas aeruginosa, Stenotrophomonas maltophilia, 
Pseudomonas fluorescens and Burkholderia cepacia) at 2 different inocula, with and without 
added nutrients (isosensitest medium). All fluids were incubated at 22 and 37°C for 72 
hrs and monitored by spectrophotometry. Biofilm formation was studied using a standard 
microtitre plate assay. Sterility controls were carried out for each fluid by sampling at least 
4 bags from different manufacturing lots. 250 ml samples were processed by membrane 
filtration and cultured for 10 days at 22 and 37°C.


No microbiological contamination of un-inoculated fluids was noted. Unsupplemented 
fluids did not support bacterial growth or biofilm formation. Incorporation of nutrients 
allowed bacteria growth, revealing differences in the effects of some fluids on this and 
biofilm formation. Ci-Ca K2 inhibited growth of S. aureus and B. cepacia, 4% trisodium 
citrate inhibited that of both staphylococcal species and Accusol 35, that of B. cepacia. 
Three Gram-negative strains produced strongly adherent biofilms; biofilm formation by 
E. coli was unaffected by any fluid. Accusol 35 and Ci-Ca K2 reduced biofilm formation 
by P. fluorescens and abolished the ability of B. cepacia to form biofilm.


Different CRRT fluids have different impacts on bacterial growth and biofilm formation. 
All, though, are susceptible to extrinsic contamination, which must remain a concern for 
CRRT technology and practice.
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The Effect of Continuous Renal Replacement Therapies on Protein 
Catabolism in Critically Ill Patients with Acute Kidney Injury  Rolando 
Claure-Del Granado,1 Etienne Macedo,1 Sharon Soroko,1 Glenn M. Chertow,2 
Jonathan Himmelfarb,3 T. Alp Ikizler,4 Emil P. Paganini,5 Ravindra L. Mehta.1  
1Medicine, University of California San Diego, San Diego, CA; 2Medicine, 
Stanford University School of Medicine, Palo Alto, CA; 3Medicine, Kidney 
Research Institute, University of Washington, Seattle, WA; 4Medicine, Vanderbilt 
University Medical Center, Nashville, TN; 5Medicine, Cleveland Clinic 
Foundation, Cleveland, OH.


Background Critically ill pts treated with CRRT are often highly catabolic, however 
protein catabolic rate is difficult to assess. We hypothesized that urea nitrogen mass removal 
(UnMR) provides a simple method to estimate normalized protein catabolic rate(nPCR) 
after a steady state is reached.


Methods We analyzed data from 426 TRTs in 52 critically ill pts (53% males) from 
a center included in the PICARD study. Pts were treated with pre-dilution CVVHDF and 
citrate anticoagulation. We assessed effluent and serum urea nitrogen (UN) q12 hr; effluent 
volume (EV) hourly; UnMR by EV*Effluent UN; UN apperance (UNA) from changes in 
plasma UN during a time interval and used it to compute time averaged urea concentration 
(TACBUN). nPCR was derived from UNA(Garred EQN).


Results Mean treatment time was 1,388±202 min, with a total EV of 46,416±17,414 
ml. Mean UNA was 13.0±12.9 mg/min and mean UnMR rate was 13.0±7.6 mg/min. 
Median nPCR was 1.13 g/kg/day (IQR 0.10 to 3.36). TACBUN (<25, 26-35 and >35 mg/
dl) reflected underlying catabolic state at steady state with a mean delivered dialysis dose 
of 31.9±10.5 ml/h/kg (Fig 1). Delivered dialysis dose and nPCR were well correlated 
(r=0.488, p=<0.0001).


Conclusions UnMR provides a simple method for the estimation of PCR during CRRT. 
EV based dosing regimens should incorporate these measurements to inform decisions for 
nutritional support and dialysis dosing.
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Simplified Regional Citrate Anticoagulation for Sustained Low-Efficiency 
Dialysis (SLED) in Acute Kidney Injury (AKI)  Enrico Fiaccadori, Elisabetta 
Parenti, Paolo Greco, Giuseppe Regolisti, Caterina Maccari, Elio Antonucci, 
Carola Cademartiri, Umberto Maggiore, Elena Cremaschi, Aderville Cabassi.  
Internal Med & Nephrol, Parma University, Parma, Italy.


We developed a citrate-based simplified method for SLED in patients with AKI in the 
Intensive Care Unit. SLED was performed for 8-10 hours, with a Gambro AK200 Ultra 
machine and polysulfone filters (1.7 m2, KUF 20 ml/mmHg/hour), blood and dialysis fluid 
rates of 200 and 300 ml/min respectively, dialysis fluid with Calcium (Ca) 1.25 mmol/L. 
Sodium citrate/citric acid solution (ACD-A, citrate 113 mmol/L, Fresenius Kabi, Italy) at 
200-400 ml/h was infused before the filter, aiming at citrate levels of 2-4 mmol/L. Ionized 
Ca (Ca++) and coagulation (ACT, Hemochron Jr) were monitored in the arterial line of the 
circuit and both before and after the filter at the following time points: SLED start, 2nd hour, 
end SLED. Targets for Ca++ were > 0.85 mmol/L in the patient, 0.25-0.45 mmol/L in the 
blood entering the filter; ACT targets were represented by normal values in the patient and 
2-3 times the normal values before the filter. Ca gluconate was infused only if Ca++ in the 
patient was < 0.85 mmol/L. There were 273 treatments in 37 patients (24 m, age 73 + 12, 
APACHE II 24.7 + 4.6, mechanical ventilation in 33/37). Most of the treatments (252/273, 
92.3%) were concluded in the prescribed time; 4/273 (1.4%) prematurely interrupted for 
circuit coagulation, 11 (4%) elevated TMP values, 1/273 (0.3%) CVC malfunction, 1 (0.3%) 
urgent diagnostics, 3/283 (1%) hypotension. Blood restitution was complete in 266/273 
(97.4%), partial in 3/273 (1.1%), not possible in 4 (1.5%). Two major bleeding complications 
(2/37, 5.4%) were observed. No statistically significant difference was observed between 
ACT values of the patient (arterial line) at start, 2nd hour and at the end of SLED. Systemic 
Ca infusion was needed in one case only; no unexpected metabolic complications occurred. 


Average urea reduction rate was 65%, without no rebound. Our simplified protocol allowed 
safe and effective regional anticoagulation for SLED with standard dialysis fluid, limited 
laboratory monitoring and no systemic Ca infusion need in most patients.
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Uremic Control during Continuous Dialysis Therapy in Posttraumatic Acute 
Renal Failure  Ingrid Os,1,2 Sigrid Beitland,1 Harald Moen.1  1Oslo University 
Hospital Ullevaal, Oslo, Norway; 2University of Oslo, Oslo, Norway.


Posttraumatic acute renal failure (ARF) requiring continuous renal replacement therapy 
(CRRT) is rare. The aim of this study was to assess the impact of dialysis “down-time” on 
uremic control in trauma patients.


Adult (>18 years) trauma patients with ARF treated with CRRT at Oslo University 
Hospital Ullevaal between 1996 and 2007 were retrospectively reviewed. The hospital is 
the regional trauma referral center for approximately 2.5 million persons. Patients were 
grouped according to presence of rhabdomyolysis based on peak serum creatine kinase levels 
exceeding 10000 U/L or not. Data from the first five days of dialysis therapy were collected. 
Uremic control was defined as ∆creatinine and ∆urea calculated as the difference in serum 
concentrations in two consecutive days divided on the level from the first day. Univariate 
linear regression analysis was conducted for dialysis “down time” and ∆creatinine as well 
as ∆urea to assess if there was an association between the variables.


There were 17 patients with (100% males, median age 33 years) and 22 without (77% 
males, median age 59 years) rhabdomyolysis, the number of dialysis days during the study 
period was 66 and 96 respectively. The median serum concentration of creatinine before 
initiation of CRRT was 244 µmol/L in patients with and 269 µmol/L in patients without 
rhabdomyolysis, while the corresponding median serum concentration of urea was 22.2 
mmol/L and 13.6 mmol/L. The daily time on CRRT needed to maintain serum levels 
unchanged was on average 16 hours for creatinine and 20 hours for urea. The dialysis 
“down-time” influenced ∆creatinine (Spearman’s rho= 0.34, p<0.01) and ∆urea (Spearman’s 
rho= 0.50, p<0.01) significantly.


In conclusion, this study indicates that the dialysis “down-time” during CRRT in 
posttraumatic ARF affects uremic control. On average 20 hours daily CRRT is required to 
maintain serum urea concentrations in patients with ARF after trauma.
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Utilization of Renal Replacement Therapy for Critically Ill Patients  Fred 
Lai, Ravindra L. Mehta.  University of California San Diego.


Background: Renal replacement therapy (RRT) is commonly used to treat critically 
ill patients with acute kidney injury (AKI). However, there is minimal information on RRT 
utilization in the USA. A survey of National Kidney Foundation (NKF) members in 1998 
by Mehta et al (Am J Med Sc 2000) showed that intermittent hemodialysis (IHD) was 
the most common modality followed by continuous renal replacement therapy (CRRT) 
and peritoneal dialysis (PD) and sustained low-efficiency dialysis (SLED) used only in 
a small fraction of cases. We hypothesized that practice patterns for RRT have changed 
and reflect a greater utilization of CRRT in comparison to the last decade. Methods: A 
65-question survey, structured into 3 categories: general information of the physician’s 
practice, management policies for dialysis, and characteristics for each modality of dialysis 
(IHD, CRRT, and PD) was sent to NKF members and Society of Critical Care Medicine 
(SCCM) members in 2008. Questions were adapted from the original 1999 NKF survey. 
Results: A total of 751 surveys were completed (response rate of 21.9% NKF and 7.6% 
SCCM). Respondents (private practice and academic nephrologists, and intensivists) were 
concordent in the choice of RRT modality in the ICU. IHD is the most common modality 
in 50% of the cases, followed by CRRT (40%) and PD or SLED (10%). In comparison to 
1999, there is more frequent use of CRRT (69.7% (1999) vs 29.6% (2008) used IHD in 
>75% of cases and 88.7% (1999) vs 40.8% (2008 used CRRT in <25% of cases). Main 
reasons that IHD was preferred over CRRT or PD were: IHD is effective (47%) and it is a 
routine procedure (36%). The major barrier for adopting CRRT is the lack of evidence on 
outcome, expense of euipment and lack of nursing support. Adequacy measurements for 
RRT techniques are infrequently assessed and knowledge of which measure to use is lacking. 
Conclusions: While RRT utilization has changed considerably over the last decade there 
are wide variations in the timing of intervention, prescription, delivery and monitoring for 
adequacy of dose delivered. Current management practices of RRT for AKI, highlight the 
need for developing quality measures and standardized approaches to initiate, prescribe, 
deliver and monitor use of RRT in AKI.
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The Relative Feasibility and Hemodynamic Tolerability of Sustained Low 
Efficiency Dialysis in Patients with Acute Kidney Injury  Heather Fieghen,1 
Jan Friedrich,1,2 Rosane Nisenbaum,1,2 Neill Adhikari,2 Karen Burns,1,2 Michelle 
Hladunewich,1 Stephen Lapinsky,1 Robert Richardson,1 Damon Scales,1 Ron 
Wald.1,2  1Medicine, University of Toronto, Canada; 2Keenan Research Centre 
in the Li Ka Shing Knowledge Institute of St. Michael’s Hospital, Toronto, ON, 
Canada.


The role of sustained low efficiency dialysis (SLED) for patients with acute kidney 
injury (AKI) is controversial and further information on the feasibility and hemodynamic 
tolerability of this modality is needed. Methods: This is a single centre cohort study 
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of consecutive critically ill patients with AKI who received CRRT (continuous renal 
replacement therapy), SLED (6-8 h) or intermittent hemodialysis (IHD, < 6 h). We analyzed 
the first 3 dialysis sessions for each patient. Feasibility was defined primarily by the 
percentage of the prescribed therapy duration that was actually delivered. Hemodynamic 
instability during a session was defined as a composite of a > 20% reduction in mean 
arterial pressure or the requirement for initiation or escalation of vasopressors. Generalized 
estimating equations compared the hemodynamic tolerability of SLED vs CRRT while 
accounting for within-patient clustering of repeated sessions and key confounders. Results: 
223 sessions in 77 patients were analyzed.
Patient characteristics


IHD (n=34) CRRT (n=30) SLED (n=13) p-value
Male (%) 20 (58.8) 25 (83.3) 8 (61.5) 0.08
Mean age ± SD 65.4 ± 16.4 61.5 ±17.5 63.4 ± 10.3 0.56
Baseline eGFR ± SD 47.2 ± 22.3 60.4 ± 25.4 55.7 ± 23.0 0.21
Mean Charlson score ± SD 2.9 ± 2.1 2.9 ± 2.5 2.5 ± 2.2 0.83
Mean SOFA score ± SD 9.9 ± 3.5 15.7 ± 3.6 14.0 ±4.1 0.0001
SOFA= Sepsis-related Organ Failure Assessment


The mean delivered treatment duration was 89 % for SLED as compared to 86% for 
CRRT and 96% for IHD. Hemodynamic instability occurred during 22 (56.4%) SLED and 
43 (50.0%) CRRT sessions (p=0.51). The adjusted risk of hemodynamic instability was 
not increased during SLED compared to CRRT (0.94; 95% CI 0.42-2.11). Conclusions: In 
critically ill patients with AKI, SLED is comparable to CRRT with regards to hemodynamic 
tolerability and is feasible to administer.
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Peritoneal Dialysis in Acute Kidney Injury: A Systematic Review  C. Y. 
Chionh, D. Cruz, S. Soni, I. Bobek, C. Ronco.  Nephrology, St Bortolo Hospital, 
Vicenza, Italy.


Background: The use of peritoneal dialysis (PD) is widespread as supportive therapy 
for acute kidney injury (AKI) especially in developing countries. A systematic review was 
performed to assess clinical outcomes and compare PD with other forms of extracorporeal 
blood purification (EBP) for AKI.


Methods: We searched MEDLINE, PubMed, and relevant bibliographies to identify 
studies on AKI that utilized PD. Three authors reviewed all citations. The primary endpoint 
was all-cause in-hospital mortality at the end of study protocol. Results were combined 
on the odds ratio (OR) scale (Mantel-Haenszel random-effects model) where appropriate. 
Heterogeneity was tested using the Q (heterogeneity χ²) and the I² statistic.


Results: We screened 814 citations, and identified 19 studies (n=1234); 11 were 
descriptive studies (n=478) and 8 had a parallel arm that underwent EBP (PD: n=779; 
EBP: n=455). The quality of the trials was generally poor (Jadad score 0-2). The overall 
mortality was 47.1%; mortality was 43.4% with PD and 54.0% with EBP. Initial analysis 
showed significant heterogeneity. Analysis of the cause of heterogeneity was undertaken. 
When 1 study with malaria as the main cause of AKI was excluded, heterogeneity was 
insignificant. No significant difference in mortality was seen between PD and EBP (Fig 1; 
OR 0.87; 95% CI: 0.56 - 1.34).


Urea clearance was available in only 5 studies. There was no correlation to mortality 
(R=0.08; p=0.904). The reported incidence of peritonitis was 17.9%.


Conclusions: This systematic review did not find a significant difference in mortality 
between PD and EBP; however there is a paucity of good-quality evidence in this important 
area. PD may be considered a suitable option for AKI and selection of dialysis modality 


should be based on clinical needs and resource availability. Peritonitis is not uncommon 
and appropriate measures should be undertaken.
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Predicting Renal Recovery in Patients with Acute Kidney Injury Requiring 
Renal Replacement Therapy  Michael Heung,1 Dawn Wolfgram,1 Youna Hu,2 
Peter X. Song.2  1Internal Medicine, University of Michigan, Ann Arbor, MI; 
2Biostatistics, University of Michigan, Ann Arbor, MI.


Background: Acute kidney injury (AKI) in hospitalized patients is associated with 
poor short and longterm outcomes. Identifying factors that correlate with renal recovery 
(REC) in patients requiring renal replacement therapy (RRT) can help clinicians develop 
strategies to prevent non-recovery (NREC) and guide patient expectations. We hypothesized 
that earlier renal consultation, lesser volume overload, and continuous RRT (CRRT) would 
be associated with higher rates of REC defined as dialysis independence.


Methods: Retrospective study of consecutive hospitalized patients who developed 
AKI requiring RRT. Data included demographics, comorbidities, treatment variables, and 
outcomes. Adjusted statistical analysis of association was performed.


Results: 111 patients have been recruited. Overall hospital mortality was 45%. REC 
occurred in 66% of patients who survived to discharge. The odds of REC decreased by 
70.6% (95%CI 16.6-89.5%, p=0.021) per 1.0mg/dL rise in baseline Cr. Similarly, REC was 
26% (95%CI 4.2-43.8%, p=0.022) less likely to occur per 1.0mg/dL increase in Cr at RRT 
initiation. No effect was observed with BUN. Among survivors, there was a trend towards 
more REC patients being initiated on CRRT compared to NREC patients (70.4% vs 48.6%, 
p=0.085). Compared to RRT initiation on day of consultation, earlier renal consultation (>1 
day prior to need for RRT) was associated with a 34.8 times greater likelihood for REC 
(p=0.04). Volume overload, defined as initial RRT weight as a percent of baseline weight, 
was similar in both groups.


Discussion: As expected, worse baseline renal impairment was a risk factor for NREC 
following an episode of AKI. Earlier RRT initiation and earlier renal consultation were 
favorably associated with REC. We also noted a trend suggesting that CRRT (as compared 
to IHD) may be associated with an increased likelihood of REC. In our patients, higher 
degree of volume overload at RRT initiation did not appear to be predictive of renal 
outcome. Further study, including additional patient recruitment, is ongoing to confirm 
these findings.
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Management of Acute Kidney Injury: An International Survey of 
Nephrologists  Apurva Lapsiwala, W. Brian Reeves, Richard Tran, Umar 
Farooq, Nashrollah Ghahramani.  Medicine/Nephrology, Penn State University, 
Hershey, PA.


Acute kidney injury (AKI) is associated with significant mortality and many aspects of 
its management remain debated. We used a web-based survey, the International Survey on 
Acute Kidney Injury (ISAKI), to explore the opinions and practice patterns of nephrologists 
worldwide regarding management of AKI. We analyzed the responses of 490 nephrologists 
from 65 countries (US: 31%). The majority of participants were ≤ 50 years of age (59%), 
male (76%), with > 10 years of practice experience in nephrology (63%) and affiliated 
with a teaching hospital (66%). The most common initial renal replacement therapy (RRT) 
was intermittent hemodialysis (IHD) (63%), delivered for ≥4 treatments per week (59%). 
While 69% considered continuous RRT (CRRT) better tolerated, only 22% used it as the 
initial modality. For CRRT, weight-based prescription of clearance rates was considered 
important by 40% of respondents and 50% used unfractionated heparin as the anticoagulant. 
In multivariate analysis, teaching hospital affiliation was associated with higher likelihood 
of “pre-emptive” RRT (OR: 1.79; 95% CI: 1.06 to 2.99). The likelihood of CRRT use was 
independent of its availability. Nephrologists who practice in the US were less likely to 
recommend follow up after resolution of AKI (OR: 0.58; 95% CI:0.37 to 0.92) compared 
with non-US nephrologists. We conclude that practice settings influence variations in the 
management of AKI.
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Definition of Acute Kidney Injury: An International Survey of Nephrologists  
Umar Farooq, Nasrollah Ghahramani, Richard Tran, Apurva Lapsiwala, W. Brian 
Reeves.  Medicine/Nephrology, Penn State University, Hershey, PA.


Acute kidney injury (AKI) is a complex disorder with a wide variation in definitions. 
We used a web-based survey, the International Survey on Acute Kidney Injury (ISAKI), 
to explore the opinions of nephrologists worldwide regarding the definition of AKI. Using 
SAS Version 9.1 (Cary, NC), we analyzed the responses of 490 nephrologists from 65 
countries (US: 31%). The majority of participants were ≤ 50 years of age (59%), male 
(76%), with > 10 years of practice experience in nephrology (63%) and affiliated with a 
teaching hospital (66%). Only a small number of respondents (13%) noted that they use 
an increase in serum creatinine (SCr) of 0.3mg/dl to define AKI. However, the majority 
(85%) used a threshold of less than doubling from baseline to diagnose AKI. Only 40% of 
respondents used the RIFLE and/or AKIN criteria regularly to define AKI. The majority 
believe that the increase in SCr should be sustained for ≥24 hours (54%) before diagnosing 
AKI. They also believe that a single episode of AKI predisposes to: 1) the development of 
chronic kidney disease (CKD) (50% of participants); 2) more rapid disease progression of 
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pre-existing CKD (87%); 3) a subsequent episode of AKI (47%). In multivariate analysis, 
practicing in the US (OR: 0.72; 95% CI: 0.45 to 0.83) and faculty affiliation (OR: 0.56; 
95% CI: 0.34 to 0.94) are associated with lower likelihood of using the RIFLE and/or AKIN 
criteria to define AKI. We conclude that recently proposed AKI definitions, e.g. RIFLE 
and AKIN, are not widely used clinically. Variations in definition of AKI are related to the 
nephrologists’ practice settings.


Disclosure of Financial Relationships: nothing to disclose
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Changing Patterns in Acute Kidney Injury (AKI) Definition and 
Management: An International Survey  F. Basso,1 D. Cruz,1 Z. Ricci,2 P. 
Piccinni,3 A. Brendolan,1 F. Nalesso,1 M. Zanella,1 P. Lentini,1 F. Garzotto,1 
C. Ronco.1  1Nephrology, St. Bortolo Hospital, Vicenza, Italy; 2Cardiosurgery, 
Bambino Gesu Hospital, Rome, Italy; 3Intensive Care, St. Bortolo Hospital, 
Vicenza, Italy.


In the past, multiple definitions for AKI (Acute Kidney Injury) has impeded progress 
in this field. The consensus definition RIFLE was published in 2004, and its use in the renal 
literature has been increasing. In recent years, several studies regarding dose of continuous 
renal replacement therapy (CRRT) have also been published. Our aim was to assess their 
impact on clinical practice.


Methods: We conducted a survey among 444 attendees of the 4th International Course 
on Critical Care Nephrology (Vicenza, 2007) and compared them to results from 2004. 
The survey included questions on AKI definitions and CRRT dose.


Results: Responders came mostly from Europe (79%); 55% were nephrologists, 45% 
intensivists. There were 19 reported AKI definitions; most common was RIFLE criteria 
(55%), followed by the presence of oligoanuria (24%). Compared to 2004, the use of 
RIFLE has doubled (from 16% to 55%). Re: CRRT dose, the use of indiscriminate “by the 
liter” dose prescription has fallen from 33% to 22% and “individualized” dose prescription 
based on body weight has increased from 28% to 52.4%. Fig. 1 shows the dose considered 
“adequate” by responders in 2004 and 2007. The % of responders who are “not sure” what 
constitutes an adequate dose has decreased from 37 to 25%. The most common response 
was 35ml/k/h (46%), increased since 2004 (25%).


Conclusion: The survey shows the scientific community has evolved towards the use 
of consensus definitions for AKI in recent years. Moreover awareness regarding CRRT dose 
has increased with more practitioners prescribing a more intensive CRRT dose.
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Recombinant Human Erythropoietin in Patients Having Cardiac Surgery: 
Does It Prevent Acute Kidney Injury?  Patrick Saudan,1 Sophie De Seigneux,1 
Belen Ponte,1 Jorge Sierra,2 Lucien Weiss,1 Jerome Pugin,3 Pierre-Yves Martin.1  
1Nephrology Unit, Geneva University Hospitals, Geneva City, GE, Switzerland; 
2Cardiovascular Surgery Unit, Geneva University Hospitals, Geneva City, GE, 
Switzerland; 3Intensive Care Unit, Geneva University Hospitals, Geneva City, 
GE, Switzerland.


Aims: Erythropoietin has pleiotropic actions and has been found to be nephroprotective 
in animal models submitted to renal ischemic injuries. We implemented a pilot study 
aiming to assess the effect of two single doses of a-epoetin on renal function in patients 
having cardiac surgery.


Methods: From June 08 to June 09, 80 patients having cardiac surgery were randomised 
to receive either 40 000 IU a-Epoetin (n=20) or 20000 IU a-epoetin (n=20) or a normal 
saline injection after cardio-pulmonary bypass. To assess acute kidney injury, renal function 
was measured by serum creatinine and cystatin C and acute tubular injury was evaluated by 
urinary NGAL. Serum creatinine, cystatine C and urinary NGAL were measured prior to the 
injection and at 48 hours. This trial is registered at ClinicalTrials.gov, No NCT00676234


Results: Patient groups did not differ in terms of age, gender, comorbidities and baseline 
renal function. Mean baseline cystatine C was 1.22 (±0.36), 1.31(±0.37), 1,26 (±0.37) mg/l 
for control, 20000 and 40000 IU a-Epoetin groups respectively (ns). Mean baseline urinary 
NGAL were 21 (6-52), 41(17-61) and 9 (1-51) ng/ml for control, 20000 and 40000 IU 
a-Epoetin groups respectively (ns). At day 2, urinary NGAL were 29 (13-52), 16(2-41) 
and 26 (3-59) ng/ml for control, 20000 and 40000 IU a-Epoetin groups respectively (ns). 


At day 2, 4 patients in the control group, 3 and 5 in the 20000 and 40000 IU a-Epoetin 
groups respectively, transiently decrease their renal function but there was no significant 
changes between the groups..


Conclusions: A single administration of either 20000 or 40000 IU a-Epoetin after 
cardiac surgery does change significantly at 48 hours neither urinary excretion of NGAL 
nor renal function decrease in patients with no baseline renal impairment. More studies 
are needed to better define whether recombinant erythropoietin has a protective effect in 
patients prone to AKI.
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Effect of Off-Pump Coronary Artery Bypass Graft Surgery on Development 
of Acute Kidney Injury: A Meta-Analysis  Sami Alobaidi,1 Victor F. Seabra,1,3 
Alan Poon,1 Ethan M. Balk,2 Bertrand L. Jaber.1,3  1Department of Medicine, 
Division of Nephrology, St. Elizabeth’s Medical Center, Boston, MA; 2Institute for 
Clinical Research and Health Policy Studies, Tufts Medical Center, Boston, MA; 
3Department of Medicine, Tufts University School of Medicine, Boston, MA.


Background. Off-pump coronary artery bypass graft surgery (CABG) has been 
advocated to cause less inflammation, morbidity and mortality than the more traditional 
on-pump technique. The aim of this meta-analysis study was to compare these two surgical 
techniques in respect to renal outcomes.


Methods. We searched for randomized controlled trials (RCTs) in MEDLINE and 
abstracts from the proceedings of scientific meetings. Trials compared off-pump and on-
pump CABG and reported on the incidence of acute kidney injury (AKI), as defined in 
the individual trials, and the need for renal replacement therapy (RRT). We also evaluated 
mortality among the studies that reported renal outcomes. Two reviewers extracted the data 
independently. Because of low event rates within studies, the meta-analysis was performed 
using the fixed-effects model Peto odds ratio (OR), which omits studies with 0 events.


Results: In 15 RCTs (1,996 patients), the rates in the control groups of incidence of 
AKI was 4.3% (95% confidence interval [CI], 1.6%-11.2%), the need for RRT 2.9% (95% 
CI, 1.9%-4.5%), and mortality 2.2% (95%CI, 1.4%-3.6%). Off-pump CABG was associated 
with 58% lower odds of developing AKI (OR, 0.42; 95% CI, 0.27-0.66; P<0.001), and a 
non-significant trend toward 52% lower odds of need for RRT (OR, 0.48; 95% CI, 0.22-
1.05; P=0.067). Off-pump CABG was not associated with a significant decrease in mortality 
(OR, 0.59; 95% CI, 0.24-1.46; P=0.257) within these trials.


Conclusion: This meta-analysis suggests that off-pump CABG is associated with a 
lower incidence of AKI and possibly a lower need for RRT. However, the different definitions 
of AKI and methodological issues among studies preclude definitive conclusions.
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Sodium Bicarbonate for the Prevention of Contrast-Induced Nephropathy: 
A Meta-Analysis  Rama Nadella, Aniko Szabo, Hariprasad Trivedi.  Medical 
College of Wisconsin.


Background: The effect of sodium bicarbonate on the prevention of contrast-induced 
nephropathy (CIN) is uncertain. We conducted a meta-analysis of trials that compared 
sodium bicarboanate versus alternate solutions for this purpose.


Data sources: OVID MEDLINE®, OVID Medline Daily Update®, OVID Medline® 
In-Process and Other non-indexed citations, Cochrane Central Register of Controlled Trials, 
and abstracts of selected meetings.


Methods: Our pre-specified criteria were as follows: 1) adults; 2) English literature; 3) 
prospective randomized studies of subjects assigned to a bicarbonate-containing intravenous 
solution versus an alternate solution; 4) an end-point that included the incidence of CIN 
based on a serum creatinine criteria 5) a uniform contrast agent or randomization stratified 
according to type of contrast. Trials in which certain additional prophylactic agents were 
allowed or administered in a non-standardized, non-stratified manner were ineligible. 
Two authors independently conducted the search and extracted the data. Our end-point 
was the incidence of CIN.


Results: Ten randomized comparisons satisfied the pre-specified study criteria with 
a total sample size of 1090 (542 assigned to sodium chloride, 548 assigned to sodium 
bicarbonate). The majority of studies involved subjects undergoing cardiac angiography 
and a nonionic low osmolar contrast agent was used in most instances. The result of the 
Woolf’s test showed no evidence of heterogeneity (P= 0.10; I2 = 39%). The overall effect 
size assuming a common odds ratio using the exact Mantel-Haenszel test revealed an 
odds ratio (OR) of 0.57 (95% CI: 0.38 – 0.85) for the occurrence of CIN with the use of 
sodium bicarbonate. Results of the more conservative random effects model similarly 
favored sodium bicarbonate (OR= 0.49; 95% CI: 0.24 – 0.88). An analysis restricted to 
studies that employed hydration without additional prophylactic agents favored sodium 
bicarbonate to a greater extent (OR 0.33: 95% CI: 0.17-0.62) though heterogeneity increased 
(P=0.07; I2=52%).


Conclusion: The results favor peri-contrast hydration with sodium bicarbonate as 
compared to sodium chloride for the prevention of contrast-induced nephropathy.
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Predictors of Contrast Nephropathy: Are We Paying Enough Attention?  
Sarah A. Browne,1 Emma Kearney,1 Alberto A. Iglesias,2 Arif Mutwali,1 Asaad 
A. Khan,1 John Newell,2 Donal N. Reddan.1  1Nephrology, NUIG, Galway, 
Ireland; 2Clinical Research Institute, NUIG, Galway, Ireland.


Background:
Contrast-induced nephropathy (CIN) is associated with increased morbidity and 


mortality. Increasing numbers of patients at risk for CIN are undergoing contrast-enhanced 
computed tomography (CT).


Methods:
Patients who underwent in patient CT scanning in a single centre university hospital 


between January and June 2007 were studied. Demographics, type and volume of contrast 
and type of CT scan were recorded. The presence or absence of pre- and post- CT scan renal 
function assessment was determined. Documentation of risk profile on online radiology 
requests was ascertained. Information was gathered on patient mortality. CIN was defined 
by either a 25% increment in eGFR or a 44 umol/l (>0.5 mg /dl) absolute rise in serum 
creatinine after exposure to contrast medium. Multivariable modelling of CIN predictors 
was performed.


Results:
1000 patients who underwent in-patient CT scans were included. Of these 464 (46%) 


were female patients and 536 (54%) males. Mean age of the study population was 61 
years (SD 18). Pre CT scan renal profiles were performed on 974 (97%), post CT scan 
renal profiles on 823 (82%) and both pre and post CT renal profiles on 806 (80%) patients. 
Renal function related information was provided by the requesting physicians on online 
requests in 84 (8%) of patients.


Observed incidence of CIN was 72/806 (8.9%). Various Logistic Regression 
modelling techniques identified contrast volume, CKD stage (stage 4 Vs stage1) and CT 
type as significant explanatory variables useful in predicting the likelihood of presence 
of CIN. CT Pulmonary angiogram and CT Thorax/Abdomen/Pelvis were most likely to 
be implicated in CIN.


Of the 72 patients who developed CIN 27 (37.5%) died during their hospital stay.
Conclusion:
The incidence of CIN in our study population was similar or higher than that reported 


in other populations and was associated with increased mortality. Contrast volume, CT 
type and CKD stage predicted CIN.


CIN prevention could potentially be improved by precise identification of population 
at risk.
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Prevention of Contrast-Induced Nephropathy by Simultaneous On-Site 
Hemofiltration during Coronary Angiography  Myung-Jin Choi,1 Ja-Ryong 
Koo,1 Sung-Gyun Kim,1 Young-Ki Lee,1 Ji-Eun Oh,1 Tae-Jin Park,1 Hyung-
Jik Kim,1 Jung-Woo Noh,1 Kyu-Beck Lee,2 Jong-Woo Yoon.1  1Department 
of Internal Medicine, Hallym Kidney Research Institute, Hallym University, 
Chuncheon, Republic of Korea; 2Department of Internal Medicine, Kanbuk 
Samsung Hospital, Sungkyunkwan University, Seoul, Republic of Korea.


Background
Acute kidney injury develops immediately after contrast exposure and progresses 


rapidly. Both peri-procedural hemofiltration for 6 hours before and for 24 hours after 
angiography, and volume supplementation were known to be effective in the prevention 
of contrast induced nephropathy (CIN). However, those strategies could be limited by 
persistent kidney injury during contrast exposure. On the contrary, simultaneous on-site 
hemofiltration that performed concomitant with contrast administration could prevent 
CIN without lag time.


Methods
Forty-five CKD (stage 3) patients undergoing coronary angiography were randomly 


assigned to either simultaneous on-site hemofiltration group (n=15) or control group (n=30). 
In on-site hemofiltration group, isovolemic hemofiltration (ultrafiltration rate, 2000mL/hr) 
was started immediately before contrast administration and continued for 30 minutes after 
angiography. In the control group, isotonic-saline was infused at a rate of 1mL/kg/hour for 
12 hours before and after contrast exposure.


Results
The 2 groups were comparable in contrast volume (iopamidol, 261±164 vs 193±201 


mL) and CIN risk score*(12.4±4.9 vs 10.0±3.9). In the control group, 6 of 30 patients 
(20%) developed CIN (>25% increase in serum creatinine for 72 hours), that is similar to 
the expected rate (23%) based on the CIN risk score (p=0.768). However, the rate of CIN 
in simultaneous on-site hemofiltration group was 6.7% (1/15), that is significantly lower 
than the expected rate of 32% (p=0.035). Furthermore, serum creatinine was less increased 
in simultaneous on-site hemofiltration group for 1 month follow up period (p=0.045, 
repeated measure ANOVA).


Conclusion
Compared with isotonic-saline hydration, simultaneous on-site hemofiltration seems 


to be more effective in preventing CIN for CKD stage 3 patients undergoing coronary 
angiography.


*Mehran et al. J Am Coll Cardiol, 2004
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Effects of Saline and N-Acetylcysteine To Prevent Contrast-Induced 
Nephropathy Following Contrast-Enhanced Computed Tomography  
Sun Moon Kim,1 Ran-hui Cha,1 Chun Soo Lim,1,2 Yon Su Kim.1,2  1Internal 
Medicine, Seoul National University College of Medicine, Seoul, Republic of 
Korea; 2Kidney Research Institute, Seoul National University, Seoul, Republic 
of Korea.


Background. Although radiocontrast agent is known as a risk factor for acute kidney 
injury, previous clinical studies have focused on patients receiving coronary angiography. 
We assessed the incidence and risk factors of contrast-induced nephropathy (CIN), and 
the protective effect of saline and N-acetylcysteine (NAC) in patients undergoing contrast-
enhanced computed tomography (CT).


Methods. We initiated the program named “the prevention of CIN” at Seoul National 
University Hospital from November, 2006. In this program, patients with estimated GFR 
(eGFR) < 60 ml/min/1.73m2 undergoing contrast CT in outpatient setting were automatically 
referred to nephrologists, and the patients received intravenous saline and NAC before and 
after the CT scan. Serum creatinine was assessed 3 to 5 days after CT. The patients who 
underwent the contrast CT in outpatient clinic without hydration or NAC were recruited 
by electronic medical record as controls


Results. A total of 2,059 patients were evaluated (patients enrolled in the program, 
n = 723; controls, n = 1,336). Overall, 2.5% of patients developed CIN. The incidence of 
CIN was 1.0%, 2.9%, and 18.0% in patients with eGFR 45 to 59, 30 to 44, and < 30 ml/
min/1.73m2, respectively. The risk factors for CIN were diabetes, hypertension, anemia, and 
decreased renal function in univariate analysis. Logistic regression showed diabetes (OR 
2.028, 95% CI 1.089-3.773) and baseline renal function (eGFR 30 to 44 ml/min/1.73m2, 
OR 3.902, 95% CI 1.738-8.706; eGFR < 30, OR 28.550, 95% CI 13.575-60.043; compared 
to the patients with eGFR 45 to 59 ml/min/1.73m2) as independent risk factors. Also, “the 
prevention of CIN program” significantly decreased the incidence of CIN (OR 0.509, 
95% CI 0.263-0.987).


Conclusions. Our results suggest that CIN after contrast-enhanced CT is not rare, 
especially in patients who have decreased renal function and that “the prevention of CIN 
program” including saline and NAC is recommendable for the patients with chronic 
kidney disease.
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‘Adding Insult to Injury’ a Review of the Care of Patients Who Died with a 
Primary Diagnosis of Acute Kidney Injury in England and Wales  Andrew 
J. Lewington,1 Neil Smith,2 George Findlay,2 K. Kelly,2 Marisa Mason,2 Jim 
Stewart.2  1Renal Association, London, United Kingdom; 2National Confidential 
Enquiry into Patient Outcome and Death, London, United Kingdom.


In June 2009, the National Confidential Enquiry into Patient Outcome and Death 
(NCEPOD), an independent health care body based in the UK, published the report ‘Adding 
Insult to Injury’ an enquiry into the care received by patients dying with a primary diagnosis 
of acute kidney injury (AKI). This study was designed to look specifically at the care of 
patients with AKI particularly in terms of clinical assessment, investigation, management, 
and referral as well as organisational factors such as access to nephrologists, radiology 
services and renal replacement therapy. In turn it was hoped that remediable factors in 
AKI care could be identified.


This was a questionnaire-based study. Inclusion criteria were all patients aged 16 years 
or over who died in hospital (in England & Wales) between January 1st 2007 and March 31st 
2007 with an ICD-10 coded diagnosis of AKI at time of death. A total of 631 patients were 
included in the study with an age range of 39 -102 years the average age being 83.


Only 50% of patients were found to have received a standard of care that was considered 
good. For the vast majority of patients who received less than good care the deficiencies 
were in clinical rather than organisational factors which infers poor understanding of the 
pathophysiology and management of AKI amongst hospital doctors. When further stratified 
into the quality of care received by patients who did not have renal dysfunction on admission 
but subsequently developed AKI (post-admission AKI) the figure for good care dropped 
to a third. The study identified specific factors in the care of patients who developed post-
admission AKI as particularly poor; with an unacceptable delay in the recognition of AKI 
in 43% of patients, and disturbingly 22 patients in the study were thought to have died from 
entirely predictable and avoidable post-admission AKI. In turn this suggests that clinicians 
are not cognisant to the inherent risk of AKI in hospital patients nor are they clinically 
equiped to deal with the problem appropriately.
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Terlipressin Therapy for Hepatorenal Syndrome: A Systematic Review and 
Meta-Analysis  Mirela A. Dobre,1 Sevag Demirjian,2 Sankar D. Navaneethan.2  
1Huron Hospital; 2Glickman Urological and Kidney Institute, Cleveland Clinic 
Foundation.


Background: Hepatorenal syndrome (HRS) is a common complication in patients with 
cirrhosis or fulminant liver failure. Several therapeutic agents, especially vasopressors are 
being used in patients with HRS while they await liver transplantation, though there is no 
consensus regarding the best approach. We systematically reviewed the benefits and harms 
of using terlipressin in patients with HRS.
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Methods: We searched MEDLINE (1966- Jan. 2009), SCOPUS (Jan. 2009), and 
abstracts from nephrology, gastroenterology and hepatology conference proceedings for 
relevant randomized trials comparing terlipressin with placebo or another vasoconstrictor 
or no treatment, in adult subjects with HRS type 1 or type 2. Analysis was conducted using 
random-effects model in Cochrane RevMan.


Results: Eight trials (320 participants) were included. When compared with placebo, 
terlipressin significantly improved HRS reversal (4 trials, 234 patients; odds ratio [OR], 7.47; 
95% confidence interval [CI], 3.17 to 17.59), mean arterial pressure (3 trials, 91 patients; 
weighted mean difference (WMD) 11.26 mmHg; 95% CI, 1.52 to 21), and urine output (3 
trials, 94 patients; WMD 558.46 ml; 95% CI, 224.44 to 892.48). There was a significant 
increase in gastrointestinal and cardiac adverse events with terlipressin when compared to 
placebo (OR 8.80, 95% CI 1.89, 41.02). There was mild to moderate heterogeneity in these 
analyses. There was no significant difference between terlipressin and noradrenaline in 
HRS reversal (2 trials, 62 patients; OR, 1.23; 95% CI, 0.43 to 3.54), mean arterial pressure, 
and urine output. We could not ascertain whether terlipressin had better side effect profile 
compared with noradrenaline.


Conclusion: In patients with HRS, terlipressin improves HRS reversal and other 
surrogate outcome measures compared with placebo. But no significant differences for 
these outcomes were noted while comparing terlipressin and noradrenaline. Terlipressin 
is a potential therapeutic option for HRS but larger trials comparing terlipressin to other 
commonly used vasopressors are warranted prior to terlipressin being used as a first-line 
agent for HRS.
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Emphysematous Pyelonephritis: Factors Deciding Outcome and Modality 
of Treatment  Sishir D. Gang, Siddharth Mavani, Umapathi Hegde, Kalpesh 
Gohel, Mohan M. Rajapurkar.  Nephrology, Muljibhai Patel Urological Hospital, 
Nadiad, Gujarat, India.


BACKGROUND: Emphysematous Pyelonephritis(EPN) is a rare condition, usually 
occurring in diabetic patients. Mortality rates in medically managed patients are reported 
to be as high as 70% to 90%. We report a series of 25 cases with favorable outcomes.


OBJECTIVES: To elucidate the clinical features, radiological classification, and 
prognostic factors of EPN; to compare the modalities of management (ie, antibiotic treatment 
alone, percutaneous catheter drainage combined with antibiotic treatment, or nephrectomy) 
and outcome among the various radiological classes of EPN.


PATIENTS AND METHODS: Between Jan 2000 and March 2008, 25 cases of 
EPN were admitted in our institution. According to the radiological findings on computed 
tomographic scan, they were classified into the 4 classes. The clinical manifestations, 
management, and outcomes were compared.


RESULTS: 20/25(80%) patients had diabetes mellitus(DM) while 5/25(20%) 
nondiabetic patients had obstructive uropathy. Their average duration of DM was 8 ± 6.5(Y) 
and HbA1c 8.1 ± 2.4. Presenting features were fever 23 (92%); pain 22 (88%) and vomiting 
22 (88%). Escherichia coli (64%) and Klebsiella pneumoniae (8%) were the most common 
pathogens. In class 1 and 2 EPN, all the patients who were treated using a PCD or ureteral 
catheter combined with antibiotic treatment survived. In patients with EPN (class 3 and 
4), 8/14 (57%) patients with fewer than 2 risk factors (ie, thrombocytopenia, acute renal 
function impairment, disturbance of consciousness, or shock) were successfully treated 
using PCD combined with antibiotic treatment; and the patients with 2 or more risk factors 
had a significantly higher failure rate than those with no or only 1 risk factors (92% vs 
15%, P<.001). 6 / 14 patients who had an unsuccessful treatment using a PCD underwent 
subsequent nephrectomy, all survived. The pathological findings of nephrectomy revealed 
poor perfusion in most cases.


CONCLUSION: Otherwise dismal prognosis of patients with class 3 and 4 EPN can 
be altered by aggressive surgical and medical management.
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Acute Kidney Injury in Patients with Legionnaires’ Disease: A Systematic 
Review  Jawaid A. Shaw, Sagar U. Nigwekar.  Internal Medicine, Rochester 
General Hospital, Rochester, NY.


Legionnaires’ disease (LD), a common cause of community and hospital acquired 
pneumonia, can have various extra-pulmonary manifestations. Very little information is 
available about acute kidney injury (AKI) associated with LD. This systematic review was 
designed to characterize the AKI associated with LD.


A systematic review of MEDLINE, PUBMED and Google Scholar for case reports of 
LD complicated by AKI was performed by two independent investigators. Included cases 
needed to have a clinical diagnosis of LD confirmed either by serologic evidence or by 
positive urinary legionella antigen. Data regarding clinical and laboratory characteristics 
were abstracted from the included reports. Definition of AKI was as per the included 
individual case reports.


We found 54 individual case reports (83% males, 11% females, mean age 52 y) of 
LD complicated by AKI. Fever, cough and confusion were the most common presenting 
features. Oliguria was reported in 37% of cases. In 74% of cases, AKI was severe and 
required renal replacement therapy. There was history of smoking and alcohol consumption 
in 48% and 31% of cases respectively. Immunosupressive conditions including diabetes 
mellitus were present in 16%, chronic obstructive pulmonary disease was reported in 7% of 
cases and pre-existing renal impairment in 4%. Data regarding renal biopsy was available 
in 41% patients; acute tubulointerstitial nephritis (36%), acute tubular necrosis (36%), and 
rapidly progressive glomerulonephritis (9%) were the most common findings. One case 
reported isolation of Legionella pneumophila from the kidney tissue. Rhabdomyolysis 


(RMS) with elevated serum creatine kinase was seen in 33% of patients and 77% of patients 
who developed RMS needed renal replacement therapy. Overall, 22% of patients with LD 
complicated by AKI died.


AKI associated with LD has significant morbidity and mortality. Clinicians should be 
aware that AKI with and without RMS can be a potential complication in patients with LD. 
Though exact pathogenesis of AKI is unclear in this setting immunological phenomenon is 
possible as evidenced by tubulointerstitial and glomerulonephritis. Hence, renal function 
should be monitored closely in these patients.
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Transjugular Renal Biopsy – Experience from an Interventional Nephrology 
Program  Nagaraju Sarabu, Geetha Maddukuri, Devaraj Munikrishnappa, 
Kevin J. Martin, Alejandro Alvarez, Paul G. Schmitz.  Division of Nephrology, 
Department of Internal Medicine, Saint Louis University, Saint Louis, MO.


Introduction: Obtaining renal tissue is critical in the evaluation and management 
of patients with acute and chronic kidney disease. Nevertheless, high-risk patients 
(thrombocytopenia, coagulopathy, and liver disease) are managed empirically. The 
transjugular route is an attractive alternative in these patients. To our knowledge, this is 
the first report from an interventional nephrology program using the transjugular approach. 
Materials and methods: Retrospective data review of transjugular biopsy (TJRB) 
procedures performed by academic interventional nephrologists from Jan 2001- Dec 2008 
(IRB# 348970-2). We reviewed the indications for renal biopsy and the rationale for using the 
transjugular route. We analyzed the clinical features, coagulation studies, number of passes, 
cores and glomeruli per biopsy, pre and post-diagnosis, occurrence of minor complications 
(bleeding not requiring a blood transfusion) and major complications (bleeding requiring 
a blood transfusion, coil embolization, nephrectomy and death). Results: 17 TJRBs were 
analyzed. Indications for renal biopsy included AKI in 10 (58.8%) and AKI superimposed 
on CKD in 7 (41.2%). The transjugular route was employed because of thrombocytopenia 
and/or coagulopathy (n=8), liver disease (n=2), failed percutaneous biopsy (n=3), obesity 
(n=3), or other (n=1). We calculated the mean number of passes (4.3±1.3), cores (2.5±0.6) 
and glomeruli per biopsy (5.9±3.1). We were able to clearly establish a diagnosis in 14 (82%) 
patients. Three patients (17%) required a blood transfusion. Only one patient required more 
than 2 units of PRBCs (INR >3.0) but was hemodynamically stable. Serial hemoglobins (0, 
6, 12, 24, and 48h) revealed no significant change. No patient required coil embolization 
or nephrectomy, and there were no deaths at 72h. The post-biopsy diagnosis was different 
than the pre-biopsy diagnosis in 13 patients (76.5%) rendering an important change in 
therapy in 7 (42%). Conclusions: Transjugular renal biopsy performed by experienced 
interventional nephrologists is effective and safe.
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Multimodal Therapy for ACE-Inhibitor Refractory Scleroderma Renal 
Crisis with Biopsy Proven Thrombotic Angiopathy  Björn Hegner,1 
Birgit Rudolph,2 Ralf Schindler,1 Friedrich C. Luft,3 Ulrich Frei,1 Gabriela 
Riemekasten,4 Duska Dragun.1  1Nephrology and Intensive Care Medicine, 
Charité, Berlin, Germany; 2Pathology, Charité, Berlin, Germany; 3Experimental 
and Clinical Research Center, Charité, Berlin, Germany; 4Rheumatology, 
Charité, Berlin, Germany.


Renal involvement in systemic sclerosis presents as rapidly progressive renal failure 
with or without malignant hypertension and oliguria (scleroderma renal crisis, SRC). 
Introduction of ACE inhibitors has tempered the poor overall prognosis associated with 
SRC. Up to 50% of the patients with SRC may still require long-term renal replacement 
therapy. According to our new pathophysiologic concept patients with SRC develop 
activating antibodies directed at angiotensin type 1 receptor (AT1R-Ab) and endothelin 
type A receptor (ETAR-Ab) which may induce and amplify intrarenal vasoconstriction 
and endothelial injury with consecutive thrombotic microangiopathy. We prospectively 
followed 6 patients with SRC for presence of AT1R-Ab and ETAR-Ab. Only one patient was 
normotensive. All patients received an ACE-inhibitor and underwent renal biopsy which 
invariably showed obliterative thrombotic angiopathy of preglomerular resistence arteries 
with ischemic retraction of capillary loops in parallel to mesangiolysis and thrombotic 
glomerular occlusions in 2 of 6 patients. At admission 3 patients required hemodialysis, 
while 3 had elevated serum creatinine values. Increased levels of AT1R-Ab (max. 23.2 - 
>40 units) and ETAR-Ab (max. 20.1 - >40 units) were detected in all patients. In order to 
remove activating autoantibodies we introduced plasmapheresis as well as candesartan and 
bosentan for pharmacologic inhibition of antibody mediated receptor activation. To enhance 
vasodilatory prostaglandin effects we conducted daily iloprost infusions. Depending on the 
timing of treatment initiation patients showed different responses. While early treatment 
resulted in improvement of renal function delayed treatment with bosentan and iloprost 
failed to reverse loss of kidney function in 2 patients. Titers of activating autoantibodies 
were reduced by plasmapheresis to minimal values of 13.5 – 24.5 units for AT1R-Ab and 
15.5 – 32.6 units for ETAR-Ab.
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SA-PO2145


Optimal Antiproteinuric Dose of the Direct Renin Inhibitor Aliskiren in 
Type 2 Diabetes: A Randomized Crossover Trial  Frederik Persson,1 Henrik 
Reinhard,1 Peter Rossing,1 Coen Stehouwer,2 Casper Schalkwijk,2 Jan A. H. 
Danser,3 Frans Boomsma,3 Erik Frandsen,4 Iris Rajman,5 William Dole,5 Hans-
Henrik Parving.6  1Steno Diabetes Center, Gentofte, Denmark; 2University 
Hospital Maastricht, Maastricht, Netherlands; 3Erasmus MC, Rotterdam, 
Netherlands; 4Glostrup University Hospital, Glostrup, Denmark; 5Novartis; 
6Medical Endocrinology, Rigshospitalet, Copenhagen, Denmark.


The aim of this study was to determine the optimal antiproteinuric dose of aliskiren 
in type 2 diabetic patients with albuminuria.


After one month washout, 26 patients with type 2 diabetes, hypertension and 
albuminuria (>30 mg/day) were randomized to four consecutive, 2-month treatment periods, 
with aliskiren once daily: 150 mg, 300 mg, 600 mg and placebo, in random order. Primary 
endpoint was change in urinary albumin excretion rate (UAER) (geometric mean of three 
24h collections). Secondary measures included change in 24h BP and GFR (51Cr-EDTA) 
and plasma renin activity (PRA). Placebo (baseline) mean UAER was 350 mg /day, mean 
24h BP was 137/81 mmHg, GFR was 87 ml/min/1.73 m2.


Treatment with aliskiren 150, 300 and 600 mg daily reduced UAER significantly by 
36%, 48% and 52%, respectively (p<0.001) compared to placebo. The 600 mg dose produced 
a significantly larger reduction in UAER compared to 150 mg (p=0.025), but not compared 
to 300 mg, 8% lower during 600 mg (95% CI -29,19) (p=0.517).


24h systolic/diastolic BP was reduced by 4.5/2.9, 7.9/4.1 and 9.2/4.4 mm Hg compared 
to placebo, significant for all doses except 150 mg for systolic BP. No difference between 
300 and 600 mg.


GFR was reduced by 3.0, 5.1 and 6.5 ml/min1.73 m2, significant compared to placebo 
for 300 and 600 mg (p<0.01), NS between 300 and 600mg. Aliskiren 150 mg, 300 mg, and 
600 mg reduced PRA 53%, 67%, and 82% compared with placebo (p≤0.001)


No events of hyperkalemia were observed. The most frequent side effects were dizziness 
without hypotension (four patients, one in each treatment period) and fatigue (one in the 
300 mg and one in the 600 mg period).


In this small study in patients with type 2 diabetes, hypertension and albuminuria, the 
optimal antiproteinuric effect was obtained with aliskiren 300 mg.


Disclosure of Financial Relationships: grant/research support: Novartis; honoraria: 
Novartis; ownership: Novonordisk.
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Effect of Prolonged Intermittent Renal Replacement Therapy on Phosphate 
Kinetics in Critically Ill Patients with Acute Kidney Injury  Ranistha 
Ratanarat, Sukit Rugsasuk, Tawee Chanchairujira, Krairerk Athirakul, Somkiat 
Vasuvattakul.  Department of Medicine, Faculty of Medicine Siriraj Hospital, 
Mahodol University, Bangkok, Thailand.


Background: Hypophosphatemia observed in patients treated with prolonged renal 
replacement therapy (RRT) may be associated with worse outcome. There is no information 
on phosphate kinetics in acute kidney injury (AKI) patients undergoing different modes of 
prolonged intermittent RRTs (PIRRT).


Methods: Seventeen critically ill patients with AKI undergoing 8-hr treatments of 
sustained low efficiency daily dialysis (SLEDD) (n=6), sustained low efficiency daily 
diafiltration (SLEDD-f) (n=5), and predilution hemofiltration (pre-HF) (n=6) were studied 
during 3 daily treatments to evaluate phosphate removal and kinetic. Clearance of urea, 
phosphate and solute removal was determined by direct dialysate quantification.


Results: There was no difference in serum phosphate level before treatment
(SLEDD, 6.98 ± 2.80 mg/dl; SLEDD-f, 5.88± 2.68; Pre-HF, 6.10± 0.54: p= 0.62). 


After treatment three groups achieved a significant reduction of serum phosphate. Even 
difference in Kt/Vurea (SLEDD, 1.92; SLEDD-f, 2.47; pre-HF, 1.18), phosphate removed 
(mmol/session) of three groups were comparable (SLEDD, 39.7 ± 11.0; SLEDD-f, 28.7± 
12.8; Pre-HF, 20.05 ± 13.82; p= 0.31), Phosphate removal index (SRI) recorded with three 
techniques were 1.48 ± 0.56, 1.28 ± 0.76, 0.84 ±0.74, in SLEDD, SLEDD-f, and pre-HF, 
respectively (p=0.15). Daily therapy of PIRRT induced hypophosphatemia starting at the 
end of the first day. No difference in phosphate replacement in three groups.


Conclusion: In critically ill patients with acute kidney injury requiring PIRRT, the 
effect of prolonged therapy has more impact on phosphate level than mechanisms of 
solute removal. Hypophosphatemia are commonly found, and should be corrected in the 
first day of treatment.
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Piperacillin-Tazobactam Plasma Concentration during HV-CVVHDF: 
Mechanisms of Elimination  Michele Ferrannini,1 Gisella Vischini,1 Roberto 
Palumbo,2 Giacomo Dimita,3 Felice Eugenio Agrò,3 Nicola Di Daniele.1  
1Nephrology Unit, Tor Vergata University Hospital, Rome, Italy; 2Nephrology 
and Dialysis, S. Eugenio Hospital, Rome, Italy; 3Anesthesia and Intensive Care 
Unit, Bio-Medical Campus University, Rome, Italy.


Background. Controversial data have been published about the dosing regimen of 
Piperacillin-Tazobactam (Pip-Tzb) in patients undergoing Renal Replacement Therapy. To 
obtain a therapeutic effect, Pip-Tzb serum levels must be continuously above the Minimal-
Inhibitory-Concentration (MIC) level (30–120 µM for Pip, and 35 µM for Tzb.


AIM. To evaluate the Pip-Tzb serum levels during an in vitro HVHDF technique using 
a AV1000® polysulfone filter (Fresenius Medical Care); to investigate the adsorption as a 
mechanism of clearance.


METHOD. We added 67 mg of Tzb and 320 mg of Pip in a single-pool model with 1 
liter human fresh-frozen-plasma (FFP), to obtain its own maximum level of concentration 
(Cmax). To test adsorption, the FFP-Pip-Tzb solution was recirculated at 150 ml/min without 
dialysate (Qd) or reinfusated (Qs) flow for 2 hours. FFP samples were taken at start and 
every 15 minutes for the first hour, then every 30 min. Then, HVHDF was started, with 
Qb 150 ml/min, Qd 2000 ml/h, Qs 2500 ml/h. FFP seriated samples were obtained. Drugs 
levels were measured using HPLC method.


RESULTS. The Pip-Tzb levels during the recirculation test decreased of 20% in five 
minutes and of 30% after 2 hours. During HVHDF, the Pip-Tzb levels were under the MIC 
after 1 hour of treatment.
Pip-Taz concentrations in adsorption test and HVHDF therapy


adsorption HVHDF
Tzb Pip Tzb Pip


Time µM µM Time µM µM
0 232 591 0 122 381
5 121 478 5 85 301
15 124 479 10 60 218
30 117 466 20 11 54
45 119 468 30 4.5 33
60 118 452 40 2.2 23
90 116 425 50 1.4 20
120 117 416 60 0.6 19


90 0.5 19.9
120 0.5 19.8
240 0.3 18.9
300 0.4 19.7


CONCLUSION. The filter is able to adsorb Pip-Tzb just in 5-10 minutes of treatment. 
The Pip-Tzb clearance during the simulation is very high with levels lower than the the 
MIC after the first hour of treatment.
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Comparison of Continuous Renal Replacement Therapy (CRRT) with 
Sustained Low Efficiency Daily Dialysis (SLEDD)  O. P. Kalra,1 D. Bansal,1 
S. Agarwal,1 A. K. Sethi,1 Suresh C. Tiwari.2  1Medicine, University College of 
Medical Sciences, Delhi, India; 2Nephrology, AIIMS, Delhi, India.


Purpose: To assess the feasibility of using SLEDD as an alternative to CRRT in 
critically ill patients with AKI.


Methods: We studied 24 critically ill patients with AKI having dysfunction of ≥2 organ 
systems and systolic BP 80-100 mmHg with ≥2 inotropic drugs, who randomly underwent 
either CRRT (n=12) or SLEDD (n=12). The two modalities were compared in terms of 
recovery of hemodynamic parameters, ultrafiltrate removal, solute clearance rate, recovery 
of renal function, cost of procedure and mortality rate.


Results: The two groups (CRRT vs SLEDD) were similar in terms of severity of 
illness with mean APACHE-II score (25.5 vs 22.4), mean GCS score (7.0 vs 7.6), mean 
number of organ systems involved (2.7 vs 2.7) and mean BP (65.2 vs 61.4 mmHg). 
Ultrafiltration achieved with CRRT was higher than SLEDD (5.2 L vs 2.7 L, p<0.001). 
The solute clearance rate with SLEDD was significantly faster than CRRT however total 
amount of solute removed by SLEDD during 7.5 hours was similar to that removed by 
CRRT in 25 hours.
Solute clearance
Parameter CRRT SLEDD p-value
Mean urea removed (g/hr) 1.30±0.46 4.5±1.95 <0.001
Urea clearance rate (mL/min) 18.67±7.0 70.0±22.0 <0.001
Urea removed per session (g) 32.7±11.6 33.8±14.8 0.840
URR (%) 46.8±9.5 52.3±17.1 0.346
Mean Cr removed (g/hr) 0.04±0.01 0.10±0.04 <0.001
Cr clearance rate (mL/min) 18.5±6.2 61.0±42.0 0.005
Total Cr removed/session (g) 1.02±0.32 0.78±0.36 0.102
CRR (%) 45.9±11.2 56.8±17.2 0.078


Recovery of renal function (fall of serum creatinine to <2 mg/dL) (41.6 vs 41.6%, p=1.0) 
and hemodynamic recovery (66.6 vs 66.6%, p=1.0) was similar in two groups. Mortality 
rate was similar in two groups. Per session CRRT was costlier than SLEDD.


CONCLUSION: In critically ill patients with AKI, SLEDD can be used as an 
alternative therapy to CRRT in most of the situations, however, when significant 
ultrafiltration is required, CRRT should be preferred.
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Mesenchymal-Epithelial Transition in Epithelial Response to Injury: The 
Role of Foxc2  Carlos Hader, Arnaud Marlier, Lloyd G. Cantley.  Internal 
Medicine, Section of Nephrology, Yale University School of Medicine, New 
Haven, CT.


Introduction: Over-expression of the forkhead family transcription factor Foxc2 has 
been shown to activate epithelial-mesenchymal transition (EMT) and to correlate with 
tumor metastasis.


Objectives: Determine if Foxc2 is expressed in the adult kidney and whether its 
expression is altered following injury. Identify the role of Foxc2 in promoting, or preventing, 
renal repair.
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Methods: We examined the expression of Foxc2 in ischemia/reperfusion (I/R) model 
of kidney injury. I/R were followed by sacrifice of animals on days 1-10 after injury and 
data were obtained for qRT-PCR, Western blot and immunocytochemistry.


Results: In the present study we demonstrate that both mRNA and protein levels of 
Foxc2 increase one day after kidney I/R in sublethally injured tubular cells, and that the 
protein is located in the cytoplasm rather than the nucleus of these cells. In vitro studies 
of cultured tubular cells confirm the cytoplasmic location of Foxc2 and demonstrate that 
increased cytoplasmic expression of Foxc2 correlates with epithelial differentiation rather 
than de-differentiation. Silencing of Foxc2 via RNAi in these cells led to EMT and increased 
cell migration. In contrast, cultured fibroblasts demonstrated Foxc2 expression in both the 
nucleus and cytoplasm, with RNAi leading to increased expression of epithelial markers and 
impaired cell migration. Consistent with a sub-cellular localization dependence of Foxc2 
function, over-expression of Foxc2 in renal epithelial cells resulted in de novo nuclear 
expression of the protein and promotion of a mesenchymal/fibroblast phenotype.


Conclusions: These results suggest that Foxc2 may have regulatory functions 
independent of its nuclear transcriptional activity, and that upregulation of endogenous 
Foxc2 in the cytoplasm of injured tubular cells activates epithelial cell re-differentiation 
rather than de-differentiation during organ repair.
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Par1 Polarity Protein in Glomerular Development and Disease  Kimberly J. 
Reidy,1 David Cohen,2 Anne Muesch,2 Katalin Susztak.3  1Pediatrics/Nephrology, 
Children’s Hospital at Montefiore/AECOM, Bronx, NY; 2Developmental and 
Molecular Biology, Albert Einstein College of Medicine, Bronx, NY; 3Internal 
Medicine/Nephrology, Albert Einstein College of Medicine, Bronx, NY.


Podocytes are highly structured and polarized cells, with apical cell bodies and foot 
processes linked by slit diaphragms at their lateral domain and attached to the glomerular 
basement membrane at their basal domain. Partitioning defective (Par) polarity proteins 
are important determinants of apical-basal cell polarity, and it was recently shown 
that Par3/Par6/aPKC associates with the nephrin and aPKC loss-of-function induces 
glomerulosclerosis. Par1 is a serine/threonine kinase that assymetrically localizes with 
Par3/Par6/aPKC to establish epithelial cell polarity. We hypothesized that Par1 functions 
to establish and maintain a polarized podocyte structure. First, we identified mRNA 
expression of two isoforms (Par1a/b) in podocytes. Next we determined that Par1a protein 
expression increases during podocyte differentiation in vitro. Par1 function was examined 
by transfection of cultured immortalized podocytes with an adenoviral dominant negative 
construct, resulting in an altered cytoskeleton, with decreased filopodia and actin stress 
fibers and decreased membrane expression of nephrin, indicating that Par1 is required for 
normal differentiated podocyte structure. Par1b was highly expressed in S-shape bodies 
during podocyte differentiation in developing mouse kidneys. Par1b expression localizes 
to the apical aspect of podocytes, while nephrin and Par3/Par6/aPKC localize to the 
lateral aspect at the slit diaphragm. Par1b expression was further examined in the setting 
of experimental glomerular disease. In both streptozotocin induced diabetic nephropathy 
and puromycin aminonucleoside nephrosis (PAN), restricted localization of podocyte Par1b 
was lost. There appeared to be increased cytoplasmic Par1b in both diabetic nephropathy 
and PAN, which may result in loss of Par1b function. Together our data suggest that Par1 
contributes to development and maintenance of a polarized podocyte structure, and that 
podocyte apical-basal polarity is important in albuminuria development.
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Albumin Uptake by Parietal Epithelial Cells  Alice M. Chang, Takemoto Ohse, 
Ron D. Krofft, Jeff W. Pippin, Stuart J. Shankland.  Nephrology, University of 
Washington, Seattle, WA.


While podocytes play an integral role in the glomerular filtration barrier, the parietal 
epithelial cells (PEC) comprise the final glomerular barrier to urinary filtrate, particularly 
albumin. In these studies we tested the hypothesis that one function of PECs is to absorb 
excess albumin in Bowman’s space following injury to the glomerular filtration barrier. 
Accordingly, a mouse model of albumin overload was induced by daily IP injections of 
bovine serum albumin (BSA) starting at 2-mg/gram body weight increasing by 2 mg/gram/
day over 5 days. FITC-labeled albumin was administered on day 5 in order to track albumin 
uptake. Albumin uptake was identified by immunostaining with an antibody specific for 
either BSA or the FITC on labeled albumin. No BSA was detected in the glomeruli of 
control mice. In contrast, albumin uptake was markedly increased in PECs in mice with 
protein overload glomerulopathy. Studies were also performed on cultured immortalized 
mouse PECs incubated with BSA. There was a dose dependent uptake of albumin in cultured 
mouse PECs. In summary, we show by in vivo and in vitro models of albumin overload 
that PECs take up albumin. These results show the importance of PECs in their role as the 
final barrier to leakage of protein from the urinary side. Studies are ongoing to delineate 
the subsequent events following albumin uptake as well as mechanisms of uptake and will 
further our understanding of the role of PEC in health and disease.
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The Aminoglycoside Clearance Is Increased in Cystic Fibrosis and Dent’s 
Disease Models of Proximal Tubule Dysfunction  C. Raggi,1 S. Terryn,1 F. 
Jouret,1 T. Leal,2 O. Devuyst.1  1Division of Nephrology, UCL, Brussels, Belgium; 
2Medical Biochemistry, UCL, Brussels, Belgium.


Aminoglycosides (AG) are commonly used in the treatment of gram-negative infections, 
e.g. in patients with cystic fibrosis (CF). The use of AG is limited by their renal toxicity, 
due to the reabsorption of ultrafiltrated AG in proximal tubule (PT) cells via the receptors 
megalin and cubulin. The renal clearance of AG is enhanced in CF patients, potentially 
due to defective receptor-mediated endocytosis.


In order to document the AG handling by PT cells, we investigated the subcellular 
distribution of CFTR, the chloride channel that is mutated in CF, and ClC-5, the chloride-
proton exchanger that is mutated in Dent’s disease, in mouse kidney. CFTR is expressed in 
PT endosomes, where it colocalizes with ClC-5 and the vacuolar H+-ATPase. The functional 
loss of CFTR (Cftr∆F/∆F) or ClC-5 (Clcn5Y/-) mice, taken as paradigm of PT dysfunction, 
is associated with low-molecular-weight proteinuria due to defective endocytosis caused 
by decreased expression of megalin and/or cubilin in PT cells. We next investigated the 
clearance of the AG gentamycin in Cftr∆F/∆F and Clcn5Y/- mice vs. gender-matched 
controls, after i.p. injection of gentamycin (5mg/kg BW).


Body Weight (g) PGenta at 30min (µg/ml) Clearance Genta (ml/min)
Cftr∆F/∆F (n=4) 21.6 ± 2.2 6.7 ± 1.2 10 ± 3.2b
CftrN/N (n=6) 25.9 ± 1.5 7.1 ± 0.5 4.1 ± 0.6
Clcn5Y/- (n=4) 29.4 ± 0.3a 8.2 ± 0.6 9.5 ± 1.0a
Clcn5Y/+ (n=5) 24.6 ± 0.4 6.7 ± 0.5 5.4 ± 0.6
a P<0.01 vs. Clcn5Y/+;b P=0.05 vs. CftrN/N


Mice lacking functional CFTR showed a ∼2-fold increase in gentamycin clearance, 
similar to that observed in ClC-5 KO mice. These differences were reflected by a 
significantly lower accumulation of gentamycin in the kidney at 24h.


These results demonstrate that the functional loss of CFTR, as that of ClC-5, is 
associated with a decreased efficacy of receptor-mediated endocytosis in PT cells, causing 
an enhanced renal clearance of AG. These data confirm the role of CFTR in PT cells and 
the interest of megalin-cubilin receptor antagonists to limit the renal toxicity of AG.
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Analysis of the Amyloid Precursor Protein (APP) in Mouse Kidney  Daniel 
R. Biemesderfer,1 Hui Zheng,3 Rong Cong,1 Yuanli Li,1 Qingshang Yan,2 Zilai 
Wang,3 Tong Wang.2  1Internal Medicine, Yale University School of Medicine, 
New Haven, CT; 2Cellular and Molecular Physiology, Yale University School 
of Medicine, New Haven, CT; 3Huffington Center on Aging, Baylor College of 
Medicine, Houston, TX.


Regulated intramembrane proteolysis (RIP) of APP is thought to participate in the 
pathogenesis of Alzheimer’s Disease (AD). As such, APP and the proteases that mediate 
RIP have become important therapeutic targets for the development of treatments of AD. 
Northern analysis reveals high levels of APP mRNA in kidney (Lorent et al., Neuroscience 
65, 1995). In order to gain an understanding of the function of renal APP and to begin to 
predict the impact of AD therapies on renal function, we examined the localization of APP 
in kidney and characterized the phenotype of APP-/- mice. Western blots using microsomes 
from specific regions of wild type kidney showed APP protein expressed throughout the 
kidney, with expression in papilla>cortex>medulla. Immunolocalization of APP showed 
staining in the thin limb of Henle’s loop, proximal tubule and glomerulus. The strongest 
staining for APP was found in juxtaglomerular cells of the afferent arteriole. We examined 
the renal phenotype of APP-/- mice by inulin clearance and found significantly lower GFR 
(0.3 vs 0.8ml/min/100gBW) and urine osmolality (1300mOsM vs 2000mOsM) in APP-
/- mice compared with wild type littermates. These phenotypes are consistent with APP 
localization in the kidney. In addition, immunocytochemical and electron microscopic 
analysis of juxtaglomerular cells in the APP-/- mice showed reduced staining for renin, 
and renin granules in APP-/- mice appeared poorly developed and lacked much of the 
electron dense contents seen in wild type mice. Our data show: 1) APP is highly expressed 
in the kidney and, 2) APP-/- mice show impaired renal functions including reduced GFR 
that may be due to impaired biogenesis of renin in juxtaglomerular cells. These results 
are consistent with the conclusion that APP plays an important role in maintaining normal 
renal functions.
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The Inhibitor of Apoptosis Protein Survivin Accumulates at the Apical 
Membrane of Renal Proximal Tubules and Colocalises with Megalin  
Tilman C. Jobst, Xiaoqing Wu, Philipp Lechler, Sven Kröning, Margarethe 
Goppelt-Strübe, Kai-Uwe Eckhardt, Michael S. Wiesener.  Nephrology and 
Hypertensiology, University Erlangen-Nuremberg, Erlangen, Germany.


Introduction
The inhibitor of apoptosis protein survivin is a bifunctional molecule which regulates 


cellular division and survival. We have previously shown that survivin protein is highly 
expressed in the adult kidney, particularly in the proximal tubules. Our initial work 
localised survivin primarily at the apical membrane, a pattern which resembles that of 
many absorbed proteins. Several proteins in primary urine are internalised by megalin, 
an endocytosis receptor, of which the expression pattern is in principle comparable to the 
observed survivin pattern.
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Methods
Immunohistochemistry, Immunofluorescence. Renal human primary tubular cells 


(hPT). Polarised cell culture. Recombinant protein uptake.
Results
Immunohistochemistry and immunofluorescence for survivin in mouse, rat and human 


kidneys showed strong survivin signal localising to the apical membrane of the proximal 
tubule. Immuno-electron-microscopy also confirmed apical localisation of survivin in 
human kidneys. Polarised hPTs were analysed for survivin localisaion by a Zeiss ApoTome 
microscope, allowing depiction of axial sections. Here also survivin protein predominantly 
localises to the apical membrane, as did exogenous FITC labelled recombinant survivin 
which was added to polarised hPTs. Co-staining of survivin in renal tissue showed no overlap 
with β-actin or β-tubulin, but almost complete co-localisation with megalin.


Conclusion
Survivin predominantly accumulates at the apical membrane, which could be a hint 


towards active cellular uptake mechanisms. Our data implicates a megalin-dependent 
mechanism of cellular uptake, which will have to be proven in functional studies in the 
future. It is not known at this stage what the functional role of tubular survivin is. However, 
a small number of experimental and clinical reports implicate that renal survivin is important 
for functional integrity of the kidney.
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Computerized, Three-Dimensional Reconstruction of Entire Rat Nephrons  
Erik I. Christensen,1 Elisabeth Skriver,1 Arne Andreasen,1 Inger B. Kristoffersen,1 
Jesper S. Thomsen.2  1Section of Cell Biology, Department of Anatomy, University 
of Aarhus, Aarhus, Denmark; 2Section of Connective Tissue Biology, Department 
of Anatomy, University of Aarhus, Aarhus, Denmark.


This study gives a detailed three-dimensional structural analysis of rat nephrons and 
collecting ducts. Kidneys from three male Wistar rats were fixed by retrograde perfusion 
through the abdominal aorta with 1% glutaraldehyde. A total of 4500, 2.5-µm-thick serial 
sections from the renal surface to the papillary tip were obtained from each kidney. Digital 
images were recorded and aligned into three image stacks followed by an interactive 
computerized tracing from image to image. Short-loop nephrons (SLNs), long-loop nephrons 
(LLNs), and collecting ducts (CDs) were reconstructed. We identified a well defined 
boundary between the outer stripe and the inner stripe of the outer medulla corresponding 
to the transition of descending thick limbs to descending thin limbs and between the inner 
stripe and inner medulla, i.e. the transition of ascending thin limbs into ascending thick 
limbs of LLNs. The course of the LLNs revealed not only tortuous proximal “straight” 
tubules, but also winding of the descending thin limbs within the outer half of the inner 
stripe. The position of loop bends of SLNs in the inner stripe of the outer medulla and 
the bends of LLNs in the inner medulla reflected the position of their glomeruli, i.e. the 
deeper the glomerulus, the deeper the bend. Moreover, different bend types of SLNs were 
observed. Each collecting duct collected about 3 to 5 nephrons with a somewhat different 
pattern than previously established in mice. The morphology of well-defined segments 
within nephrons, based on the tracing, will be presented. This information will provide 
basis for evaluation of structural changes within nephrons as a result of physiological or 
pharmaceutical intervention.
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Shear Stress Reverses Dome Formation in Confluent Renal Tubular Cells  
Lucia Condorelli,1 Irene Cattaneo,1 Chiara Arrigoni,1 Anna Rita Terrinoni,2 Luca 
Antiga,1 Fabio Sangalli,1 Andrea Remuzzi.1,3  1Biomedical Engineering, Mario 
Negri Institute for Pharmacological Research, Bergamo, Italy; 2Centro COGES-
Industrial Engineering, University of Bergamo, Dalmine, Italy; 3Industrial 
Engineering, University of Bergamo, Dalmine, Italy.


Tubular kidney epithelial cells are characterized by primary cilia. In vitro studies 
have shown that cilia act as mechanosensors, increasing calcium influx into the cell upon 
changes in fluid shear stress (SS) on apical cell membrane. The MDCK cells, a cell line 
derived from canine tubular kidney cells, develop liquid filled cell domes after reaching 
confluence in vitro. Here we studied the effect of prolonged exposure to laminar fluid SS 
on structure and function of MDCK cells. A parallel plate flow chamber was used to apply 
steady SS of 2 dyn/cm2 to confluent cell monolayers for 6 hours. Control monolayers were 
maintained in static condition.


Seven days after reaching confluence, cells in static culture developed dome structures, 
elevating from culture plate, with a density of 11.4 + 2.8 domes/mm2. Exposure to SS 
induced cell structure rearrangement with almost complete disappearance of domes (0.4 + 
0.8 domes/mm2, p<0.01). This phenomenon was completely prevented in the presence of 
EGTA, a calcium chelating agent. Exposure to SS also importantly affected cytoskeleton 
organization and tight junction protein ZO-1. These effects were inhibited by EGTA. By 
time-lapse imaging observations we determined that dome disappearance took place within 
minutes up on SS exposure.


Thus, fluid flow modulates tubular cell structure and function and primary cilia mediates 
mechano-transduction in MDCK cells. Elucidation of the mechanisms responsible for 
regulation of kidney tubular cell function by SS may open new insights on pathophysiology 
of progressive kidney diseases and of polycistic kidney disease.
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Purinergic Signaling Can Regulate the Cell Surface Delivery of Polycystin-1  
Hannah C. Chapin,1 Michael J. Caplan.1,2  1Department of Cell Biology, Yale 
University, New Haven, CT; 2Department of Cellular and Molecular Physiology, 
Yale University, New Haven, CT; 3.


Polycystin-1 (PC1) is localized to the plasma membranes and cilia of epithelial cells, 
where it may play a role as a mechano- or chemosensory receptor. Mis-localization of 
PC1 may be associated with cystic kidney disease, and there may be a variety of partner 
proteins and intracellular conditions that regulate PC1 expression and delivery to the 
plasma membrane. The ion channel Polycystin-2 (PC2) is known to reciprocally modify 
PC1 localization in cell culture, and PC1 may also affect PC2 channel function. Using a 
quantitative surface immunofluroescence assay, we found that PC1 requires co-expression 
of PC2 to reach the plasma membrane in cultured HEK293 cells. A channel-inactive PC2 
mutant does not support PC1 surface delivery, while a C-terminally truncated PC2 construct 
does, showing that PC1 surface localization requires functional PC2 channel activity but 
does not require a stable interaction between PC1 and PC2. The delivery of PC1 to the 
surface is also correlated with an increase in the cleavage of PC1 at the G-protein coupled 
receptor proteolytic site (GPS), a cleavage that is necessary but not sufficient for surface 
delivery. In addition to the requirement for the calcium channel activity of PC2, we have 
found evidence for a role of extracellular ATP in potentiating the effect of PC2 on PC1 
localization. Adding extracellular ATP increases the amount of PC1 that reaches the surface 
in the presence of PC2, while the purinergic receptor blockers suramin and PPADS abrogate 
the effect, reducing the amount of surface PC1 even in the presence of PC2. ATP seems to 
affect steps late in the secretory pathway, since the ATP-induced increase in surface PC1 
is not accompanied by an increase in the GPS cleavage. In summary, our data indicate that 
PC1 localization to the plasma membrane depends on the channel activity of PC2 and that 
extracellular ATP, acting through purinergic receptors, may regulate this delivery.
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Dynamin-2 Is Involved in Constitutive NKCC2 Endocytosis in Thick 
Ascending Limbs  Gustavo R. Ares, Pablo A. Ortiz.  Hypertension and Vascular 
Research Division, Henry Ford Hospital, Detroit, MI.


The Na/K/2Cl cotransporter (NKCC2) mediates NaCl absorption by the thick ascending 
limb (THAL). The amount of NKCC2 in the apical membrane determines NaCl absorption 
by THAL. Little is known about the molecular mechanisms by which NKCC2 traffics 
into (exocytosis) and out of (endocytosis) the apical plasma membrane. Dynamin-2 
mediates endocytosis in most epithelial cells, and we have found that it is expressed in rat 
medullary THALs. It is not known whether NKCC2 undergoes constitutive endocytosis or 
whether dynamin-2 is involved in this process. We hypothesized that constitutive NKCC2 
endocytosis is mediated by dynamin-2. To selectively block dynamin-2 activity in THALs, 
we used in vivo adenovirus-mediated gene transfer of GFP-tagged Dyn2(K44A) dominant 
negative mutant into the renal outer medulla. We then measured surface NKCC2 and the 
rate of NKCC2 endocytosis in THAL suspensions by surface biotinylation and Western 
blot. In non-transduced THALs we observed constitutive NKCC2 endocytosis over 30 min 
that averaged 6.8 ± 0.8 a.u/min. In THALs transduced with Dyn2(K44A)-GFP, constitutive 
NKCC2 endocytosis was reduced by 36% (4.3 ± 0.6 a.u/min, p < 0.01). Positive gene 
transduction was confirmed by fluorescence microscopy imaging of Dyn2(K44A)-GFP in 
THALs. In control experiments, adenoviral transduction of THALs with GFP alone did not 
change the rate of NKCC2 endocytosis compared to non-transduced kidneys. Dyn2(K44A)-
GFP expression inhibits endocytosis chronically. To block endocytosis acutely, we used 
the dynamin inhibitor Dynasore. In control THALs we observed constitutive NKCC2 
endocytosis over 30 min that averaged 10.1 ± 0.8 a.u/min. In THALs incubated with 
Dynasore, the rate of constitutive NKCC2 endocytosis was reduced by 72% (2.8 ± 0.6 
a.u/min, p < 0.01). Acute (20 min) blockade of endocytosis with Dynasore increased 
steady-state surface NKCC2 by 66 ± 26% (p<0.05), while the total pool of NKCC2 was 
not changed. We concluded that constitutive NKCC2 endocytosis in THALs is mediated 
in part by dynamin-2.
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Role of VIP17/MAL in the Regulation of NKCC2 in Renal Epithelial Cells  
Monica Carmosino,1 Rajendran Vanathy,1 Giuseppe Procino,2 Federica Rizzo,2 
Giovanna Valenti,2 Biff Forbush,1 Michael J. Caplan,1 Maria Svelto.2  1Cellular 
and Molecular Physiology, Yale University, School of Medicine, New Haven, CT; 
2General and Environmental Physiology, University of Bari, Bari, Italy.


The renal Na-K-2Cl cotransporter (NKCC2) localizes to the apical membranes of the 
thick ascending limb (TAL) cells in the mammalian kidney, where it is responsible for Na+ 
and Cl- reabsorption and the maintenance of normal blood pressure. Since this cotransporter 
is difficult to express in epithelial cells, little is known about mechanisms that govern the 
intracellular trafficking of NKCC2. We previously generated a chimeric NKCC2 protein that 
accumulates at the apical membranes of stably transfected renal epithelial cells, which allows 
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us to explore factors that regulate NKCC2 sorting and function. The tetraspan-like protein 
VIP17/MAL is detected exclusively in the apical plasma membranes of renal epithelial 
cells including TAL cells, where is involved in apical sorting events. To analyze whether 
VIP17/MAL plays a role in the regulated trafficking and activity of NKCC2, we expressed 
the NKCC2 apical chimera and the human VIP17/MAL in LLCPK-1 cells. NKCC2 
accumulated at the apical membranes of LLCPK-1 cells regardless of whether exogenous 
VIP17/MAL was co-expressed, suggesting that VIP17/MAL is not required for NKCC2 
apical sorting. Nonetheless, NKCC2 and VIP17/MAL colocalized at the apical membrane 
and co-immunoprecipitated in LLCPK-1 cells, suggesting a possible role for VIP17/MAL 
in NKCC2 regulation. Lowering the intracellular [Cl-], we induce the phosphorylation of 
NKCC cotransporters and a consequent NKCC activation. Using this approach, we found 
that the phosphorylation of NKCC2, detected with the phosphospecific antibody R5, 
increased by roughly two-fold in LLCPK-1 cell upon ectopic expression of VIP17/MAL. 
Moreover, preliminary results obtained using an endocytosis assay suggested that VIP17/
MAL increased the cell surface retention of NKCC2 by attenuating its internalization. Thus, 
the involvement of VIP17/MAL in the activation and surface expression of NKCC2 could 
play an important role in the regulated absorption of Na+ and Cl- in the kidney.
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Statins: A Potential Therapeutical Tool for Treating Nephrogenic Diabetes 
Insipidus  Giuseppe Procino,1 Claudia Barbieri,1 Monica Carmosino,1 Federica 
Rizzo,1 Giovanna Valenti,1 Maria Svelto.1  1Department of General and 
Environmental Physiology, University of Bari, Bari, BA; 2Department of Cellular 
and Molecular Physiology, Yale Medical School, New Haven, CT.


Vasopressin causes the redistribution of the water channel aquaporin 2 (AQP2) from 
cytoplasmic storage vesicles to the apical plasma membrane of collecting duct principal 
cells leading to urine concentration.


Mutations in the vasopressin receptor II (V2R) gene produce a pathological condition 
known as nephrogenic diabetes insipidus (NDI), characterized by the inability of the kidney 
to concentrate urine in response to vasopressin. The goal of a therapy for NDI would be the 
activation a V2R-independent pathway leading to AQP2 accumulation at the apical plasma 
membrane. The full knowledge of the mechanisms regulating AQP2 sorting/trafficking is 
functional to the development of a therapy for NDI.


In this study we investigate whether AQP2 trafficking is regulated by association 
with lipid rafts.


We found that in both MCD4 renal cells and rat kidney, AQP2 preferentially 
associated with Lubrol WX-insoluble membranes regardless of its presence in the storage 
compartment or at the apical membrane. Block-and-release experiments indicate that: 1) 
AQP2 associates with detergent-resistant membranes early in the biosynthetic pathway; 2) 
strong cholesterol depletion, induced by the cholesterol-lowering drug Lovastatin, affects 
AQP2 sorting at the TGN.


Interestingly, mild Lovastatin-induced cholesterol depletion promoted a dramatic 
accumulation of AQP2 at the apical plasma membrane in MCD4 cells in the absence of FK 
stimulation. Internalization assay showed that, under this experimental condition, AQP2 
endocytosis was significantly reduced.


Taken together, these findings suggest that in renal cells, AQP2 sorting into the 
apical route, localization into the apical membrane and endocytosis, are regulated by the 
association with cholesterol and Lubrol-rafts. This observation is of a particular interest in 
the view of a possible use of statins in the treatment of those NDI forms due to inactivation 
of the V2R.
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Ischemia-Reperfusion Injury Causes Intercalated Cell-Specific Disruption 
of Occludin in the Collecting Duct  Su-Youn Lee,1 Hyug M. Kwon,2 David 
Weiner,3,4 Ki-Hwan Han.1  1Department of Anatomy, Ewha Womans University 
School of Medicine, Seoul, Korea; 2Division of Nephrology, University of 
Maryland School of Medicine, Baltimore, MD; 3Division of Nephrology, 
University of Florida College of Medicine, Gainesville, FL; 4Nephrology Section, 
NF/SGVHS, Gainesville, FL.


Occludin, a transmembrane-spanning protein, is an integral component of the tight 
junction complexes that regulate epithelial integrity and paracellular transport. This study’s 
purpose was to examine the effect of ischemia-reperfusion (IR) injury on expression and 
distribution of occludin in the rat kidney. IR injury was induced by clamping both renal 
pedicles for 30 minutes and animals were sacrificed at 6 hours after the reperfusion. Kidney 
tissues were processed for immunohistochemistry. In the sham-operated control rat kidney, 
strong occludin immunolabeling was observed in the apical domain of the thick ascending 
limb, distal convoluted tubule, connecting segment and collecting duct, and in papillary 
surface epithelial cells. Moderate occludin immunoreactivity was present in thin limbs of 
the loop of Henle, and was below at detectable levels in the proximal tubule. In kidneys 
with IR injury, many collecting duct cells, as well as proximal tubule cells, in the outer 
medulla were detached from the basement membrane and were extruded into the tubule 
lumen. Double immunolabeling techniques and electron microscopy demonstrated that 
the collecting duct damage was specific to type A intercalated cells, with no detectable 
principal cell damage. In intercalated cells, occludin immunolabeling lost its normal apical 
polarity and was instead localized diffusely in the cytoplasm in damaged collecting duct 
cells. There was no cellular detachment and change in occludin distribution in the thick 


ascending limb. These results suggest that occludin may play an important role in the 
collecting duct damage in renal ischemic injury.


This work was supported by KOSEF (2009-0073733) grant.
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NC-001 – A New Potential Therapy in Metastatic Renal Cell Carcinoma  
Heidi Hedman, Lisa Buvall, Ulf Nilsson, Borje Haraldsson, Jenny Nystrom.  
Molecular and Clinical Medicine, University of Gothenburg, Sweden.


Renal cancer is a widespread disease, with over 100,000 annual cases worldwide, 
constituting about 3% of all solid tumors. The majority of renal cancer, 90%, are renal 
cell carcinomas (RCC), and 85% of these are referred to as clear cell renal cell carcinoma 
(CCRCC). CCRCC originates in the proximal tubular epithelial cells. At diagnosis, 
metastases have formed in 30% of the patients. No curative therapy for metastatic 
renal cancer is available today. There are several new drug candidates, mainly with 
immunomodulating or antiangiogenetic properties, in clinical use or in ongoing clinical 
trials. A modest improvement of overall survival time has been achieved in select patient 
categories, but none of these new therapies are curative. We have found that the toxicity 
of a substance, NC-001, thought to be limited to proximal tubular epithelial cells, also 
extends to cancer cells which have evolved from these. Other cell types (podocytes and 
aortic endothelial cells) are unaffected. Results show that after 24 hours exposure to 0.4 
mM NC-001, five different human CCRCC showed a dramatic decrease in viability 48 
hours post treatment and the viability was further reduced with time, until no viable cells 
were observed. Cell cycle arrest and apoptosis were induced in two of the CCRCC cell 
lines studied (786-O and SKRC-52) following treatment with 0.4 mM NC-001, shown by a 
rapid increase of p21 (2h), p-p38 (2h) and cleaved caspase 3 (24h) by western blot analysis. 
Our findings indicate that NC-001 reduces viability in CCRCC via induction of cell cycle 
arrest and apoptosis. In summary NC-001 has potential as a new, and hopefully curative, 
therapy in metastatic CCRCC. The only known side-effect, concomitant loss of normal 
renal function, can be treated with dialysis and subsequent renal transplantation.
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Functional Significance of TRAF1 Knockdown in Renal Cell Carcinoma 
Anti-Cancer Treatment  Glenda C. Gobe,1 Retnagowri Rajandram,1 David 
A. Vesey,2 Zhiqiang Wang,3 Nigel Bennett,1 David W. Johnson.2  1School of 
Medicine South, Univ Queensland, Brisbane, QLD, Australia; 2Renal Medicine, 
Princess Alexandra Hospital, Brisbane, QLD, Australia; 3Centre for Chronic 
Disease, Univ Queensland, Brisbane, QLD, Australia.


Background: The tumour necrosis factor receptor (TNFR) associated factor (TRAF) 
family of proteins links the TNFR superfamily to signalling cascades. TRAF1 is involved 
in regulation of cell survival, proliferation, differentiation and stress responses, and it may 
have apoptotic or anti-apoptotic roles depending on cell type and circumstances of cell 
death induction. We previously demonstrated a significant increase in TRAF1 (RNA and 
protein) and apoptosis in renal cell carcinoma (RCC) cells treated with interferon-alpha 
(IFN) and radiation. The current work tested the hypothesis that TRAF1 had a functional 
role in inducing apoptosis in RCC.


Methods: The ACHN RCC cell line was treated for 24 hrs with 20Gy X-irradiation 
(R), 500IU/mL IFN (I) or both treatments together (RI). Untreated (C) and serum-free 
(SF) vehicle control cultures were used. These treatments were analysed with and without 
transfection with TRAF1 short interfering RNA (siRNA) to knockdown TRAF1 expression 
(verified at 72 hrs using Western immunoblot). Apoptosis (morphology and ApopTag) and 
mitosis (morphology and PCNA) were quantified and TRAF1 expression measured.


Results: Cells without TRAF1 knockdown had increased TRAF1 expression, 
apoptosis and negated mitosis after treatment (% apoptosis: C=1.31±1.52; SF=1.10±1.36; 
R=13.37±17.83#; I=7.21±2.21#; RI+19.43±4.91# and % mitosis: C=8.43±2.75; 
SF=4.34±1.95; R=0.35±0.69#; I=0#; RI=0.31±0.63#) (# = p<0.05 vs controls). In TRAF1 
knockdown cells with and without treatments, there was maintained negligible TRAF1 
expression, a significant reduction in apoptosis and mitosis returned to normal levels 
(% apoptosis: C=0; SF=0; R=3.6±0.81*; I=1.01±0.82*; RI=2.43±2.21* and % mitosis: 
C=2.98±2.82; SF=6.10±0.37; R=2.8±2.14; I=3.91±1.03; RI=3.26±2.34) (* = p<0.05 vs 
non-siRNA-TRAF1).


Conclusion: These results indicate that TRAF-1 may have a functional role in RCC 
development, maintaining low mitosis as well as inducing apoptosis in therapy-treated 
RCC.
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The Cyclin Dependent Kinase Inhibitor Roscovitine Is a Potential Novel 
Therapeutic Agent in Renal Cell Carcinoma (RCC)  Robert H. Weiss,1,2 
Tatz Ishimaru.1  1Nephrology, Univ. of Calif., Davis, Davis, CA; 2Medicine, VA 
Northern California, Mather, CA.


Renal cell carcinoma (RCC) is a major cause of cancer death with 16,000 cases annually 
in the United States and increasing incidence. It has shown profound chemoresistance and 
no satisfactory chemotherapy has yet been developed. Pharmacologic cyclin dependent 
kinase (CDK) inhibitors are under investigation as potential chemotherapeutic agents in 
other cancers but have not been investigated in RCC.
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In the present study, we investigated the potential of roscovitine, a selective CDK 
inhibitor targeting CDK2, 7, and 9, as a chemotherapeutic agent against RCC using several 
cell lines. Treatment of ACHN (VHL-wt) cell lines showed a surprisingly narrow window 
of apoptosis at approximately 10 ug/ml (28uM). At this concentration, roscovitine causes 
robust apoptosis within 24 hours as demonstrated by cleavage of the late-stage apoptosis 
protein PARP. The mechanism of apoptosis was investigated: PARP cleavage induced 
by roscovitine is preceded by reduced CDK2 autophosphorylation, and is accompanied 
by diminished Rb phosphorylation, attenuation of AKT phosphorylation, stabilization of 
p53 (as evidenced by p53 phosphorylation) and reduced levels of XIAP. Interestingly, 
the apoptosis and the associated change in protein expression and modification is largely 
abrogated at higher dose where CDK9 inhibition, as measured by RNA polymerase II 
phosphorylation, occurs within 2 hours of roscovitine application; this would be expected 
to reduce transcription of short-lived pro-apoptotic proteins.


In contrast to VHL-wt cells, treatment of 786-O cells (which are VHL-negative 
and thus have decreased levels of p53) by roscovitine showed minimal PARP cleavage 
accompanied with p53 destabilization; this effect was not observed at doses lower than 
20 ug/ml Roscovitine, suggesting additional mechanisms may be at play in 786-O cells to 
protect them from effective roscovitine chemotherapy.


Overall, our data suggest that Roscovitine is a potential treatment for RCC, but cell or 
tumor type as well as close attention to therapeutic concentration will be important issues 
to address in further studies.
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Extension of Life Span of Cultured Cells from Human Renal Proximal 
Tubular Epithelium  Kaichiro Sawada, Takatoshi Kakuta, Hajime Suzuki, 
Reika Tanaka, Genta Kanai, Satoshi Fujimura, Noriyuki Sanechika, Akira 
Saito.  Division of Nephrology and Metabolism, Department of Medicine, Tokai 
University School of Medicine, Isehara, Kanagawa, Japan.


Generally, cells from normal tissues have a limitation of the number of division times 
in the culture conditions. In the process of development of bio-artificial renal devices, we 
have needed to expand life span of normal human renal proximal tubular epithelial cells 
(RPTEC) without transformation. In the primary culture of human RPTEC, cell proliferation 
is known to be limited to about 12 population doublings (PD). To extend life span of RPTEC 
in the culture, controls of cell cycle-related factors were tried by two methods. One was 
suppression of translation of negative factors of cell cycles by antisense oligonucleotides 
(ASO). Addition of ASO for p16INK4A in the culture media extended life span of RPTEC 
by 10 PD, while ASOs for p53, retinoblastoma (RB), and p21Cip1 individually extended 
life span by 8 PD. The other method was degradation of mRNA of negative factors of 
cell cycle by RNA interference (RNAi). Periodical transfection of small interfering RNA 
(siRNA) for p53 and p16INK4A increased life span of RPTEC up to about 45 PD and 75 
PD, respectively. As a result, the latter treatment made possible to harvest more than a 
billion times of number of cells at start of the culture. However, proliferation of cells was 
controllable because cease of transfection leaded to quick loss of cell division within two 
weeks. Although expression of some marker genes of RPTEC had been decreased according 
to the period of the life span-extension in the culture on normal plastic dishes, they could be 
recovered by transferring and culturing cells on porous membrane. For medical application, 
cells proliferated with these treatments are thought to be safer than uncontrollable line cells 
that were transformed with oncogene or other genes driven by virus promoters. So, these 
techniques are suitable for production of bio-artificial renal devices, and they are expected 
to contribute to other medical technologies and scientific researches.
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Tissue-Type Plasminogen Activator Activates Proliferative Signaling in 
Renal Interstitial Fibroblast  Ling Lin, Kebin Hu.  Department of Medicine, 
Penn State University College of Medicine, Hershey, PA.


Interstitial fibrotic scaring and excessive extracellular matrix (ECM) deposition 
are the hallmarks of chronic kidney disease (CKD) where interstitial fibroblast and its 
activated form, myofibroblast, play an essential role. Tissue-type plasminogen activator 
(tPA) is one of the major proteases which participates the degradation of ECM component 
thus controlling the homeostasis of ECM. Surprisingly, however, tPA deficient mice have 
fewer myofibroblasts and less interstitial fibrosis than wild-type controls after obstructive 
injury, suggesting that tPA may have profound functions beyond its protease activity and 
controls the size of the fibroblast/myofibroblast population in vivo. Here, we hypothesize 
that tPA promotes renal interstitial fibroblast/myofibroblast proliferation by initiating 
serial intracellular signaling events. In vitro, tPA promoted renal interstitial fibroblast 
(NRK-49F) proliferation as demonstrated by cell number counting, MTT assay, BrdU 
incorporation assay, and quick cell proliferation assay. tPA also promoted TGF-beta 1 
activated myofibroblast proliferation. The proliferative effect of tPA required tyrosine 
phosphorylation of its receptor LRP-1. tPA triggered a cascade of proliferative signaling 
involving Erk1/2, p90RSK, GSK3beta phosphorylation, and cyclin D1. Blockade of Erk1/2 
activation abrogated the proliferative effect of tPA and suppressed tPA induced GSK3beta 
phosphorylation. Ectopic over-expression of non-inhibitable mutant GSK3beta plasmid 
eliminated tPA induced cyclin D1 expression. Thus, these findings suggest that tPA is a 
mitogen that promotes interstitial fibroblast and myofibroblast proliferation through LRP-1, 
Erk1/2, GSK3beta, and cyclin D1 dependent mechanism.
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Oxidative Stress Induced the Expression of CCAR1 Protein in Human 
Renal Epithelial Cells  Chao Lu, Hua-Guo Xu, Wei Ren, Guo-Ping Zhou.  
Pediatrics, First Affiliated Hospital of Nanjing Medical University, Nanjing, 
Jiangsu, China.


Background and Objective Oxidative stress has been implicated in the pathogenesis 
of a variety of renal diseases, including ischemia-reperfusion and toxic acute renal failure, 
and cell apoptosis. However, the molecular mechanisms responsible for oxidative stress-
induced apoptosis in human renal epithelial cells have not previously been elucidated. 
Cell cycle and apoptosis-regulatory protein-1 (CCAR1) is a novel mediator of apoptosis 
signaling. CCAR1 has previously been implicated in cell cycle arrest and apoptosis in 
response to retinoids and DNA damaging agents in some cancer cells. The aim of this 
study is to explore the effects of oxidative stress on the expression of CCAR1 protein in 
human renal epithelial cells. Methods Human renal epithelial cells line HK-2 cells were 
cultured in the presence or absence of hydrogen peroxide. Subcellar localization of CCAR1 
protein in HK-2 cells were determined with double-fluorescence immunocytochemisty 
staining. Apoptotic DNA Ladder was detected. Western blotting was use to detected the 
expression of CCAR1 protein in HK-2 cells treated with or without hydrogen peroxide. 
Small interfering RNA-based strategy was employed to silence endogenous CCAR1 in HK-2 
cells. Caspase-3 relative activity was detected by colorimetric assay. Results Apoptotic 
DNA Ladder was found in HK-2 cells treated with hydrogen peroxide at the doses of 1.0 
and 2.0mmol/L for 24h. In agarose gel electrophoresis these DNA fragments were resolved 
to a distinctive ladder pattern. The CCAR1 protein was mainly localized in nuclei of HK-2 
cells, but was found in cytoplasm as well. Hydrogen peroxide induced a dose-dependent 
increase of CCAR1 protein expression and caspase-3 activity in HK-2 cells. Moreover, 
repressing CCAR1 expression attenuated the hydrogen peroxide-induced elevation of 
caspase-3 activity in HK-2 cells. Conclusions Oxidative stress may induce elevation of 
CCAR1 protein expression in human renal epithelial cells. Caspase-3 is implicated in the 
molecular mechanisms responsible for CCAR1-regulated apoptosis in human renal epithelial 
cells exposed to oxidative stress.
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Connective Tissue Growth Factor (CTGF) Is Downregulated by Hypoxia in 
Human Primary Tubular Epithelial Cells  Sven Kroening, Emily Neubauer, 
Michael Wiesener, Margarete Goppelt-Struebe.  Department of Nephrology 
and Hypertension, University Hospital of Erlangen-Nuremberg, Erlangen, 
Germany.


Hypoxia plays an important role in kidney injury. By the stabilization of the transcription 
factor HIF-1, hypoxia affects gene expression also in tubular epithelial cells. Increased 
expression of connective tissue growth factor (CTGF) is observed in different kidney 
diseases and associated with deteriorating renal function. Thus, we hypothesized that 
the expression of CTGF might be modulated under hypoxic conditions in human tubular 
epithelial cells.


Human primary tubular epithelial cells (hPTECs) were isolated from healthy parts 
of tumor nephrectomies and exposed to reduced oxygen tension or the hypoxia mimetic 
DMOG. CTGF was analyzed by Western blotting and RT-PCR.


Exposure of hPTECs to hypoxia or incubation with DMOG rapidly stabilized hypoxia 
inducible factor HIF-1α within 1 hour. CTGF mRNA and protein expression were 
significantly reduced after 6 and 24 h which was consistently observed in multiple cell 
preparations obtained from different donors. Hypoxic repression of CTGF synthesis was 
dependent on HIF-1, as shown by HIF-1α knockdown by siRNA. The time lag between 
HIF-1α stabilization and CTGF mRNA downregulation suggests an indirect molecular 
mechanism by regulatory proteins which may be induced by HIF-1.


An inverse correlation between CTGF and HIF-1α expression was also observed 
in renal cell carcinoma cell lines (RCC4 and RCC10). These cells express high levels 
of HIF-1α, whereas CTGF was barely detectable. By reexpressing von Hippel-Lindau 
(VHL) protein, HIF-1α was downregulated which was associated with increased levels of 
CTGF. This further supports our finding that HIF-1α reduces CTGF expression in human 
renal epithelial cells.


CTGF is a known target of TGF-β. Hypoxic preincubation of hPTECs for 24 h 
significantly repressed TGF-β-mediated upregulation of CTGF.


Our data provide evidence that short-term exposure to hypoxia decreases CTGF 
expression. Importantly, induction of CTGF by TGF-β was repressed under hypoxic 
conditions. The reduced synthesis of the profibrotic factor CTGF may contribute to a 
potential protective effect of hypoxic preconditioning in acute renal injury.
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Differential Expression of Heat Shock Protein 27 and 70 in Renal Medullary 
Interstitial Cells Subjected to Mechanical and Osmotic Stress  Inge G. 
Carlsen,1,2 Anja M. Jensen,1,2 Jorgen Frokiaer,1,2 Rikke Norregaard.1,2  1Water 
and Salt Research Center, University of Aarhus, Denmark; 2Institute of Clinical 
Medicine, University of Aarhus, Denmark.


In vivo, renal medullary interstitial cells (RMIC) are subjected to mechanical, osmotic 
and inflammatory stress as a result of ureteral obstruction. It has previously been shown that 
heat shock protein (Hsp)27 and -70 are expressed in RMIC in vivo and in vitro. Hsp27 plays 
a role in the stabilization of the actin filaments and has anti-apoptotic functions whereas 
Hsp70 assists in refolding of misfolded proteins and in degradation of damaged proteins.
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To further examine the regulation of Hsp27 and -70 in response to various forms of 
cellular stress we subjected RMIC to pressure, hypertonic medium, and stimulation with 
interleukin 1β (IL-1β). Using a novel pressure apparatus, RMIC were exposed directly 
to pressure of 60 mm Hg over time (2-8 h). This was associated with increased protein 
abundance of Hsp27 after 6 h and this remained increased at 8 h. However, Hsp70 protein 
abundance was decreased after 2 h and remained decreased after 4, 6 and 8 h. To examine 
whether inflammatory stress induces similar changes cells were stimulated with interleukin 
1β (IL-1β). IL-1β stimulation for 6h showed decreased Hsp70 protein expression in RMIC 
whereas Hsp27 protein was unchanged. Hypertonic stress (NaCl addition) induces Hsp70 
protein whereas Hsp27 was unchanged in RMIC. In vivo studies using rats subjected to 
unilateral ureteral obstruction for 6h; showed decreased expression of Hsp70 in inner 
medulla in the obstructed kidney compared to both sham and contralateral kidney while 
Hsp27 was not regulated.


These observations indicate that various form of cellular stress change Hsp27 and 
-70 protein differently and this may affect the ability of RMIC to mount an effective 
cytoprotective response to stress.
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Gadolinium Contrast Stimulates Multiple Myeloma Growth  Sundararaman 
Swaminathan,1 Mariateresa Fulciniti,3 Prajwal Chevireddy,1 Sudhir V. Shah,1 
Neriman Gokden,2 Nikhil Munshi.3  1Nephrology, University of Arkansas for 
Medical Sciences, Little Rock, AR; 2Pathology, University of Arkansas for 
Medical Sciences, Little Rock, AR; 3Dana-Farber Cancer Institute, Boston, 
MA.


Gadolinium contrast is routinely used to image multiple myeloma (MM) patients. 
Recently, we described significant gadolinium accumulation in MM patients. Any 
detrimental effect of gadolinium on MM growth and progression in unknown.


In this study, we evaluated the stimulatory effects of gadolinium-DTPA-BMA 
(Omniscan, GE HealthcareTM) on myeloma growth in vitro and in murine xenograft models 
(subcutaneous implantation of myeloma cells in SCID mice).


Omniscan Exposure induced MM cell growth in a dose and time dependent manner 
on all myeloma cell lines (LR5, OPM1, XG1, INA6) tested in vivo (100 to 6000% increase 
in growth). The presence of bone marrow stromal cells enhanced the effect of lower doses 
of Omniscan (0.01 and 0.1 mM) on MM cell growth. To evaluate pathways that sustains 
MM cell survival and proliferation after gadolinium, MM1S and LR5 cells were exposed to 
100uM of Omniscan, for different time points (24-72 hrs). In MM1S Omniscan triggereed 
ERK1/2 phosphorylation in a time dependent way. Inhibition of ERK signaling pathway 
suppressed cell growth-promoting effect of omniscan. Next, in a murine xenograft model 
of MM, LR5 (high level of responsiveness in vitro) and OPM2 (low level of responsiveness 
in vitro) cells were injected s.c. in SCID mice. Following detection of tumor, mice were 
treated with Omniscan or PBS every 3 days or 5 consecutive days/week. Tumors volume 
was measured every 3 days. Treatment with Omniscan significantly induced MM tumor 
growth in LR5-bearing mice.


Gadolinium contrast promotes MM growth both in vitro and in vivo models. Potential 
serious consequences of gadolinium in human MM and other cancers needs further 
evaluation.
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A Nanoconjugate Apaf-1 Inhibitor Protects Mesothelial Cells from 
Cytokine-Induced Injury  Beatriz Santamaría,1 Alberto Benito-Martin,1 Alvaro 
C. Ucero,1 Luiz Stark,2 Maria J. Vicent,3 Mar Orzaez,4 Angel Celdran,1 Jaime 
Esteban,5 Rafael Selgas,2 Marta Ruíz-Ortega,6 Lopez Cabrera Manuel,7 Jesus 
Egido,6 Enrique Perez Paya,4 Ortiz Alberto.1  1Dialysis Unit, Fundación Jimenez 
Díaz, Madrid, Spain; 2Servicio de Nefrología, Hospital Universitario La Paz, 
Madrid, Spain; 3Polymer Therapeutics Laboratory, Dept Medicinal Chemistry, 
Instituto de Investigación Principe Felipe, Valencia, Spain; 4Peptide and Protein 
Laboratory, Dept Medicinal Chemistry, Instituto de Investigación Principe 
Felipe, Valencia, Spain; 5Servicio de Microbiología, Fundación Jimenez Díaz, 
Madrid, Spain; 6Laboratory of Renal and Vascular Research, Universidad 
Autonoma de Madrid, Madrid, Spain; 7Molecular Biology Department, Hospital 
Universitario de la Princesa, Madrid, Spain.


Repeated bouts of inflammation contribute to the loss of mesothelial cells during 
peritoneal dialysis. We have studied the influence of an inflammatory milieu on mesothelial 
cell death and potential therapeutic interventions in vitro and in vivo.


The proinflammatory cytokines, tumor necrosis factor alpha and interferon gamma, 
alone do not induce apoptosis in cultured mesothelial cells. By contrast, the cytokine 
combination increased the rate of apoptosis 2 to 3-fold over control. Cell death was 
associated with the activation of caspases and the caspase inhibitors prevented apoptosis. 
Co-incubation with both cytokines also impaired mesothelial wound healing in an in 
vitro model. Inhibition of caspases did not improve wound healing and even impaired the 
long-term recovery from injury. By contrast, a polymeric nanoconjugate Apaf-1 inhibitor 
protected from apoptosis and allowed wound healing and long-term recovery. The Apaf-1 
inhibitor also protected mesothelial cells from cytokine-induced injury in vivo in mice.


In conclusion, cooperation between both cytokines contributes to mesothelial injury 
and impairs the regenerative capacity of the monolayer. Caspase inhibition attenuates 
mesothelial cell apoptosis but does not facilitate regeneration. Apaf-1 is identified as a 
therapeutic target that allows protection from apoptosis as well as improved regeneration 
of mesothelium.
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Protein Externalization from Proximal Tubular Epithelial Cells (LLC-
PK1) in Response to Diverse Injury Models  Steven M. Harwood, David 
A. Allen, Martin J. Raftery, Muhammad M. Yaqoob.  Translational Medicine 
and Therapeutics, WHRI, Queen Mary University of London, London, United 
Kingdom.


Our recent work has focused upon the calpain mediated necrotic injury that precedes 
apoptosis when proximal tubular epithial cells (PTEC, LLC-PK1) are subjected to high 
ambient glucose concentrations (HG, 25 mM). As necrosis is associated with cellular 
permeability we studied the cell culture media of PTEC incubated in HG (3 h) and found 
an appreciable quantity of calpain present (calpain 2 immunoreactivity) compared to control 
media (5mM, C) and a significant rise in calpain activity was detected by fluorescent 
substrate assay (C 12.7±7.5, HG 19.6±2.1, nM AMC released/min, p<0.02, n=12). Lysates 
derived from PTEC incubated with HG had a reduction in total protein concentration (C 
0.68±0.07, HG 0.53±0.08, mg/L, p<0.0005, n=12) indicating substantial protein leakage 
from the cells. To discover if this protein leak was specific for HG injury we studied 
the same cells but cultured them in the absence of fetal calf serum. % cytotoxicity (0 h 
4.2%±2.3, 3 h 15.9±10.7, p<0.002, n=12), calpain activity (0 h 7.25±4.4, 3 h 12.7±16.8, 
nM AMC released/min, p<0.05) and caspase-3 activity (0 h 8.8±8.2, 3 h 31.6±26.5, nM 
AMC released/min, p<0.01) were all significantly elevated in cell culture media within 3 h 
of serum depletion compared to baseline (0 h). Serum depletion injury was further analyzed 
by studying cell culture media by gradient RP-HPLC. Baseline media (0 h) produced a 
similar chromagram (214 nm) as that provided by cell culture media alone (no cell contact) 
demonstrating sufficient washing to remove serum proteins. After 24 h there were 3 distinct 
peaks visible and wavelength scans of each peak (200-650 nm) revealed the likelyhood 
of each being protein in nature. The largest peak was found to co-elute identically with 
bovine albumin (30.3 min). The externalization of protein in response to serum depletion 
includes calpain, caspase-3, LDH and albumin and suggests that calpain leak in PTEC is 
not specific to HG induced injury but may be a non-specific response to cell cytotoxicity. 
As externalized calpain has been associated with PTEC repair in vivo this work may have 
therapeutic implications.
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Cordyceps Polysaccharide Induced Monocyte-Renal Tubular Epithelial Cell 
Binding Associates with Redistribution of Hyaluronan Expression  Zong-
Shang Li, Qing Li, Bi-Cheng Liu, Xiao-Liang Zhang.  Institute of Nephrology, 
Zhong Da Hospital, Southeast University, Nanjing, Jiangsu, China.


Background: Binding of monocyte to renal tubular epithelial cell (TEC) and their cross-
talk is a key event in the process of renal fibrosis. Chinese traditional medicine Cordyceps 
Polysaccharide (CP) could prevent kidney damage in a variety of chronic renal diseases. 
Our previous studies suggested that TEC expression of cable structure of Hyaluronan (HA) 
could bind to monocytes so competitively inhibit monocyte ICAM-1 dependent binding. 
The aim of this study was to further investigate the effect of CP on the regulation of HA 
expression and distribution and the consequent effect on monocyte binding.
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Methods: HK-2 cells and monocyte cell line U937 were used to perform cell 
culture. CP-F1 fraction was used to stimulate HK2 cells and then U937 was put into HK2 
monolayers. Three locational part of hyaluronan around HK2 cells were extracted by 
different ways and the hyaluronan expression was detected by ELISA. Monocyte binding 
was detected by florescence recording assay and flow cytometry technique was applied to 
assess ICAM-1 expression in HK-2 cells.


Results: Treatment of HK-2 cells with CP-F1 significantly increased U937 binding 
to HK-2 cell monolayer in a dose dependent manner (P<0.01). Incubation of CP-F1 with 
HK2 cells for 24 hours increased the total HA expression around HK2 cells, whereas HA 
redistribution happened with the pericellular fraction (Trypsin extract fraction; TE-HA) 
increased(P<0.05), the remaining cells-associated fraction (CA-HA) increased (P<0.05) in 
a CP-F1 dose dependent manner and the conditioned medium fraction (CM-HA) was not 
changed significantly. In addition, pre-treatment of HK-2 cells with CP-F1 decreased TEC 
ICAM-1 expression (P<0.01). Removal of HA from the surface of confluent monolayers of 
HK-2 cells with hyaluronidase before addition of U937 cells significantly inhibited CP-F1 
induced monocyte binding (P<0.05).


Conclusion: CP- F1 fraction induced HA redistribution may facilitate monocyte 
epithelium HA dependent binding while inhibit ICAM-1 dependent binding thus play an 
protective role in monocyte driven tissue inflammation.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2174


Mycophenolic Acid Inhibits IMPDH in Erythroid Cell Lines Resulting in 
Inhibition of Proliferation and Erythropoiesis  Taryn Pile, Julius Keswick, 
Steve Harwood, Muhammad Yaqoob.  Translational Medicine and Therapeutics, 
Queen Mary College, University of London, United Kingdom.


MPA supposedly selectively inhibits lymphocyte proliferation through inhibition of 
IMPDH. Clinical studies suggest that use of Myfortic or Mycofenolate Mofetil is associated 
with anaemia, but the mechanism is not known. The aim of this work is to assess the effect 
of MPA on erythropoiesis, and possible mechanisms, in vitro.


METHODS: UT-7 cells were treated with EPO; MPA; Guanosine and Caspase-
Inhibitors and incubated for 72 hours. Proliferation (MTS) and caspase assays were 
performed. Murine bone marrow cells were acquired from mouse femur. Bone marrow 
cells were treated with MPA and Guanosine. The cultures were incubated for 14 days in 
Methocult® (± EPO). Blast forming units-erythroid (BFU-e) were counted under light 
microscopy.


RESULTS: MPA significantly reduces the number of BFU-e in a dose-dependant 
manner (colonies/well) [EPO - 6.17 ± 0.68 vs. EPO/MPA 0.0001µM – 2.75 ± 0.57, p=0.009; 
EPO/MPA 0.001µM - 2 ± 0.41, p<0.001; EPO/MPA 0.01µM, 1.75 ± 0.28, p< 0.001]. This 
effect is partially reversed by the addition of guanosine [EPO/MPA 0.001µM vs EPO/
MPA0.001µM/Guanosine 0.01µM: 3.67 ± 0.5 vs. 5.17 ± 0.3, p= 0.03].


MPA significantly reduces proliferation of UT-7 cells in a dose dependant manner 
(Absorbance at 490nM): [EPO: 0.64 ± 0.03 vs. EPO/MPA 0.001 mM - 0.64 ± 0.019, 
p=0.92; EPO/MPA 0.01 mM - 0.41 ± 0.014, p <0.001, EPO/MPA 0.1 mM – 0.32 ± 0.015, 
p<0.001]. Guanosine (but not Caspase-Inhibitors) reverses the inhibition of proliferation 
of UT-7 cells [EPO - 0.58 ± 0.036 vs. EPO/MPA 0.01mM/Guanosine 0.01mM - 0.42 ± 
0.023, p= 0.24].


MPA increases caspase activity in UT-7 cells (nM AMC/mg/ml) [EPO vs EPO/MPA 
0.01mM 569.5 ± 101.5 vs. 1784 ± 122.3, p=0.003] This rise is reversed by Guanosine: [MPA 
vs EPO/MPA 0.01mM/Guanosine 0.1mM - 2502 ± 210 vs 1706 ± 190.9; p=0.03].


CONCLUSION: MPA inhibits erythropoiesis in both an immortalised cell line and 
primary bone marrow cells. This is, at least partially, via IMPDH inhibition as suggested 
indirectly by its reversal with Guanosine. This is the first study to our knowledge to show 
inhibition of IMPDH in erythroid cell lines.
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A Novel High-Throughput FACS Assay for the Study of Metalloproteinase-
Cleavage of EGF Ligands: Preliminary Results of a Lentiviral shRNA 
Gene Knockdown Screen  Andreas Herrlich,1,2 Harvey Lodish.2  1Renal 
Division, Brigham and Women’s Hospital, Boston, MA; 2Whitehead Institute 
for Biomedical Research, Cambridge, MA.


Despite blood pressure control, ACE inhibitors only slow chronic kidney disease in 
its progression. In animal models, chronic infusion of the G-protein-coupled receptor 
(GPCR) agonist Angiotensin II induces chronic kidney disease independently of its 
effects on blood pressure. This requires metalloproteinase-cleavage of the EGF ligand 
TGFalpha in the kidney, since metalloproteinase inhibition or lack of TGFalpha (knock-
out animals) prevent Ang II-induced chronic kidney disease lesions. Metalloproteinase 
inhibition in humans has been hampered by side-effects due to the broad-spectrum nature 
of the inhibitors. More specific modulation of EGF ligand cleavage has not been possible 
to date as it is unknown how physiological stimuli that induce EGF ligand cleavage - 
activation of GPCRs, hypertonic stress or phorbol ester - are molecularly connected to 
metalloproteinase activation. To study this question we developed a FACS-based high-
throughput assay that measures cleavage of TGFalpha and of other EGF-ligands in single 
living cells. With this assay we show that EGF reporter ligands expressed in suspension 
cells or adherent epithelial cells are differentially and specifically cleaved depending on 
the stimulus used. Inhibition of protein kinase C (PKC) isoenzymes or metalloproteinase 
inhibition by batimastat (BB94) identified different regulatory signals depending on the 
stimulus and/or EGF reporter ligand studied. This suggests differential effects that act on 
the substrate, the metalloproteinase, or both. In order to identify genes that participate in 
these regulatory signaling pathways, we are currently performing a lentiviral shRNA gene 


knockdown screen, initially employing shRNAs directed against most human kinases and 
phosphatases. We are presenting preliminary evidence for multiple activators and inhibitors 
of EGF ligand ectodomain cleavage in the human kinome and phosphatome, including PKC 
isoforms. Once confirmed, candidate genes will be tested in kidney cell lines in which Ang 
II induces EGF ligand cleavage.
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Inhibition of Bicc1 Impairs Tubulomorphogenesis of Cultured IMCD Cells 
by Disrupting E-Cadherin-Based Cell-Cell Adhesion  Yulong Fu,1 Ingyu 
Kim,1 Peiwen Lian,2 Ao Li,2 Dan Liang,1 Guanqing Wu.1,2  1Medicine and Cell 
& Developmental Biology, Vanderbilt University, Nashville, TN; 2State Key Lab, 
Chinese Academy Medical Sciences, Beijing, China.


Bicaudal-C (Bic-C) gene product is assumed to have functions to diverse proteins 
at the post-transcriptional level. Loss of mouse Bic-C homologue (Bicc1) results in 
phenotypes mimicking human hereditary polycystic kidney disease (PKD). However, the 
cellular function of Bic-C gene products in mammalian system remains largely unknown. 
To characterize the cellular function of Bicc1 gene products, we have established stable 
IMCD cell lines, in which Bicc1 was silenced by short hairpin RNA inhibition (shRNA). 
Inhibition of Bicc1 leads to 95% of Bicc1-silenced IMCD cells failed to establish 
tubulogenesis in 3-D cultures, while only ∼5% in cultured wildtype IMCD cells. To dissect 
this defect, we systematically examined biological changes of Bicc1-silenced IMCD cells. 
Compared to wildtype and control cell lines, the junctional staining of E-cadherin was 
markedly indistinguishable and more cytosolic in their subcellular distribution. We also 
found that wildtype and control cells exhibit a cortical distribution of actin cytoskeleton 
with normal epithelial shape and display fine and even stress fibers, while silenced-Bicc1 
cells lose the normal cortical actin distribution and display irregular shape with thick 
and enriched stress fibers. When cells were treated with apoptosis inducer Ionomycine, 
only 5-10% of the wild-type and control cells, but more than 25% of the Bicc1-silenced 
IMCD cells, underwent programmed cell death. However, the Bicc1-silenced IMCD cells 
have a decreased proliferation rate, suggesting that Bicc1 may exert “gain of function” 
role during the normal tubulogenesis. In addition, we also examined ciliogenesis in the 
tested renal cells. Approximately 83% of wildtype and control IMCD cells showed ciliary 
staining, while Bicc1-silenced IMCD cells only displayed less than 20% staining. The 
observations of aberrant cellular behaviors in Bicc1-silenced IMCD cells reveal functions 
of Bicc1 in renal epithelial cells and will benefit to gain an insight into pathogenesis of 
polycystic kidney disease.
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Tumor Necrosis Factor-α Receptor Associated Death Domain Is Decreased 
by Ubiquitin-Dependent Degradation in the Obstructive Renal Injury in 
Rats  Taro Misaki,1 Tatsuo Yamamoto,4 Sayuri Suzuki,1 Hirotaka Fukasawa,1 
Akashi Togawa,1 Naro Ohashi,1 Yanjie Huang,1 Hideo Yasuda,1 Hiroyuki 
Suzuki,1 Akihiko Kato,2 Yoshihide Fujigaki,1 Masatoshi Kitagawa,3 Akira 
Hishida.1  1First Department of Medicine, Hamamatsu University School of 
Medicine, Hamamatsu, Shizuoka, Japan; 2Division of Blood Purification, 
Hamamatsu University School of Medicine, Hamamatsu, Shizuoka, Japan; 
3Department of Biochemistry, Hamamatsu University School of Medicine, 
Hamamatsu, Shizuoka, Japan; 4Department of Health and Nutritional Sciences, 
Hamamatsu University, Hamamatsu, Shizuoka, Japan.


Increased expression of tumor necrosis factor-α(TNFα) is involved in tubulointerstitial 
cell proliferation and apoptosis in obstructive renal injury. Two TNFα receptors (TNFR), 
TNFR1 and TNFR2, exist. On TNFα binding, TNFR1 recruits TNFR-associated death 
domain (TRADD), an assembly platform to diverge TNFR1 signaling. The precise 
mechanism of TNFR2-mediated signaling is not fully elucidated. We investigated post-
receptor TRADD regulation in rat kidneys with unilateral ureteral obstruction (UUO). 
Whereas UUO was associated with increased expression of TNFα, TNFR1, TNFR2, and 
TRADD mRNAs, TRADD protein decreased markedly at day 1 and remained to be low 
thereafter, which was associated with a slight decrease in TNFR1 protein levels at days 
7 and 14. Ubiquitination and degradation of TRADD were increased in UUO kidneys, 
degradation of TRADD was stimulated by TNFα in HK-2 cells, and its degradation was 
suppressed by proteasome inhibitor. Inhibition of TNFα by soluble TNFR2, etanercept, 
reduced significantly, although transiently, tubular and interstitial cell proliferation, 
fibronectin expression, and apoptosis in UUO kidneys, and also suppressed TRADD 
degradation. These data suggest that the decrease in TRADD resulting from enhanced 
ubiquitin-dependent degradation is involved in obstructive renal injury. Since TRADD is 
not incorporated in TNFR2-mediated TNFα signaling, the sustained decrease in TRADD 
may function, at least in part, to divert TNFα signals toward a TNFR2-mediated pathway 
in UUO kidneys.
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Calcineurin-Mediated Dephosphorylation of Drp1 in Mitochondrial 
Fragmentation during Renal Tubular Cell Apoptosis  Sung-Gyu Cho, 
Zheng Dong.  Medical College of Georgia and Charlie Norwood VA Medical 
Center, Augusta, GA.


Recent studies have revealed a striking morphological change of mitochondria 
during cell stress and apoptosis. The mitochondria become fragmented and notably, 
the fragmentation contributes to mitochondrial outer membrane permeabilization and 
consequent release of apoptotic factors. In renal tubular cells, mitochondrial fragmentation 
involves the activation of Drp1, a key mitochondrial fission protein. However, the 
mechanism of Drp1 activation in these cells is unclear. In this study, we have examined 
Drp1 regulation during renal tubular cell apoptosis following ATP-depletion. Rat kidney 
proximal tubular cells (RPTC) were subjected to azide treatment in glucose-free medium to 
induce ATP depletion. During the treatment, a portion of Drp1 translocated to mitochondria. 
Interestingly, while Drp1 was highly phosphorylated at Serine-637 in normal untreated 
cells, it became dephosphorylated during ATP-depletion. Drp1 dephosphorylation could be 
partially suppressed by cyclosporine A and FK506, two calcineurin inhibitors. Importantly, 
cyclosporine A and FK506 could also partially prevent mitochondrial fragmentation, 
cytochrome c release and apoptosis. The results suggest that calcineurin-mediated 
dephosphorylation is involved in Drp1 activation, mitochondrial fragmentation and 
subsequent apoptotic changes during ATP-depletion in renal tubular cell.
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Synthesis by Graft-Infiltrating Cells of TRAIL and the Influence of 
Immunosuppressive Drugs and Rejection  Jose Gerardo Oliveira,1 Paula D. 
P. Xavier,2 Paula A. Aragão,2 Susana M. S. Sampaio-Norton,3 Helena Alves.2  
1Cintesis, FMUP, Porto, Portugal; 2Centro de Histocompatibilidade do Norte, 
Porto, Portugal; 3Unidade de Investigaçao e Desenvolvimento de Nefrologia, 
FMUP, Porto, Portugal.


TNF-related apoptosis-inducing ligand (TRAIL) has an extremely broad expression 
including renal cells and it is involved in apoptosis and in T cell regulation. No firm data 
has been advanced concerning its role in organ transplantation or the influences it endures 
by immunosuppressive drugs. We present our observations on TRAIL synthesis by graft 
infiltrating cells procured by aspiration biopsy (AB). Seventy cadaver kidney recipients 
(Tx) were divided into I (n=7), classical triple therapy, stable, II (n=18), anti-IL-2 plus triple 
herapy, stable, III (n=11), second transplants treated with thymoglobulin induction, stable 
and IV (n=11), acutely rejecting patients. AB was done on days 7 and 14 post-Tx in I and 
II and on first day of acute rejection. AB samples were cultured during 48h with 10 U/ml 
of rIL-2 at 5x104 cells7well and their supernatants were analysed by Elisa from R&D.


No significant differences were observed between groups for demographic data of 
donor-recipient pairs with the exception of second transplants in III and lower serum 
creatinine in groups I and II at day 14 as compared with IV. Results expressed in lower 
and upper quartiles, pg/ml. Group I day 7: 1.2 / 35.8; group I day 14, 7.6 / 21.5; group II 
day 7, 0 / 7.6, group II day 14, 1.2 / 11.2; group III, 5.8 / 17.8; group IV, 10.4 / 17.3. By 
comparing day 7 with day 14 both gropups I and II admixed, p=0.001. I versus II, p=0.11, 
II versus III, p=0.021 and I plus II admixed with IV, p=0.018.


We show a significant upregulation of TRAIL synthesis by graft-infiltrating cells from 
rejecting patients as compared with stable cases, a close to significant down-regulation 
of anti-IL-2 treated cases as compared with classical therapy and significant versus 
thymoglobulin. This is in agreement with the variable apoptosis induced by thymoglobulin 
and by rejection crisis and surmises that IL-2 monoclonal treatment may interfere with the 
IL-2 dependent apoptosis whose consequences are of uncertain significance
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Leptin Exerts an Anti-Apoptotic Effect on Rat Renal Tubular Cells Via the 
PI3K-Akt Signaling Pathway  Yen-Cheng Chen,1 Tso Hsiao Chen,1 Yuh-Mou 
Sue,1 Chung-Yi Cheng,1 Cheng-Hsien Chen,1 Tzen-Wen Chen.2  1Department 
of Internal Medicine, Taipei Medical University-Wan Fang Medical Center, 
Taipei, Taiwan; 2Department of Internal Medicine, Taipei Medical University 
Hospital, Taipei, Taiwan.


Leptin, a circulating hormone secreted mainly from adipose tissues, possesses 
protective effects on many cell types. Serum leptin concentration increases in patients with 
chronic renal failure and those undergoing maintenance dialysis. Gentamicin, a widely 
used antibiotic for the treatment of bacterial infection, can cause nephrotoxicity. Here we 
found that leptin protected rat renal tubular cells from gentamicin-induced apoptosis, by 
triggering the activation of nuclear factor-kappa B (NF-kB) and a parallel up-regulation 
of bcl-2 and bcl-xL protein expression and Akt activation. However, gentamicin-induced 
caspase-3 activity was not influenced by leptin treatment. We found that leptin activated 
the PI3K-Akt signaling pathway as demonstrated by the suppression of the effect of leptin 
on renal tubular cell survival by wortmannin and API-2, which suppress the leptin-induced 
activation of Akt, NFkB, bcl-2, bcl-xL and protection from apoptosis. These results provide 
insights on the role of leptin in chronic renal failure.
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Cisplatin-Induced Apoptosis Is Mediated by Apoptosis Inducing Factor 
AIF in Renal Tubular Epithelial Cells  Zhigang Zhang,1 Ye Liu,1 Ye Guo,2 
Guangping Chen,3 Muyi Guo.1  1Department of Pathology, Shanghai Medical 
College, Fudan University, Shanghai, China; 2Department of Chemotherapy, 
Fudan University, Tumor Hospital, Shanghai, China; 3Renal Division, 
Department of Medicine, Emory University School of Medicine, Atlanta, GA.


Cisplatin (CP) promotes the production of reactive oxygen species and leads to cell 
apoptosis. Apoptosis-inducing factor (AIF) is an important mediator of caspase-independent 
programmed cell death in stressed and damaged cells. In this study, we investigate the 
mechanism of CP-induced apoptosis in cultured renal tubular epithelial cells (HK-2). HK-2 
cells were exposed to various concentrations (0-200µM)) of CP for different times (0-12h). 
Real-time PCR revealed that the AIF mRNA expression was increased when the cells were 
treated with 50µM CP and its effect reached the peak at 9 h. Western blot analysis showed 
that the cytosolic AIF (cAIF) protein expression was increased when the cells were treated 
with CP. A 2.3-fold increase at 25µM for 12h and 1.7-fold at 50µM for 3h were observed 
compared with non-treatment (P<0.05). Nuclear AIF (nAIF) protein expression was also 
examined and the peak of expression was at 150µM CP treatment for 12h and 50µM for 
9h. Immunofluorescent studies demonstrated that CP treatment promoted an AIF shift from 
cytosol to nuclei. We further employed siRNA technology to knock down AIF in HK-2 for 
48 h. Both TUNEL analysis and flow cytometry showed that the CP-induced cell apoptosis 
was significantly reduced. Our data showed that the activation and translocation of AIF 
to nuclei is involved in CP-induced cell apoptosis. Nephrotoxicity is the major side effect 
when cisplatin is given in clinic. Our study suggests that AIF may provide a new therapeutic 
target for treatment of CP induced nephrotoxicity.
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Role of PED/PEA-15 Antiapoptotic Protein in High Glucose-Mediated 
Hypertrophy in Human Proximal Tubular Epithelial Cells  Terry A. Brown-
Bryan,1 Susanne B. Nicholas,2 Keith C. Norris.1  1Research, Charles Drew 
University of Medicine & Science, Lynwood, CA; 2Medicine, David Geffen 
School of Medicine, Los Angeles, CA.


Growth regulators are emerging as key factors in compensatory tubular hypertrophy, an 
early pathological feature of diabetic nephropathy (DN). Proximal tubular cells are major 
targets of hyperglycemia in the diabetic milieu, and high glucose (HG) induces proximal 
tubular hypertrophy. This study explores the role of the novel antiapoptotic phosphoprotein 
enriched in diabetes (PED) or astrocytes-15 (PEA-15; kDa) in HG-induced proximal 
tubular hypertrophy. We hypothesized that PED/PEA-15 is upregulated in the diabetic 
environment to offset hyperglycemia-mediated tubular cell injury, leading to maladaptive 
tubular hypertrophy. Human proximal tubular epithelial cells (HKC-8) were cultured in 
D-glucose (5-30mM) for 48 hours to determine hypertrophic indices (mg protein/105cells). 
Cells were stimulated with mannitol, AngII, or insulin, as controls. Whole cell lysates were 
immunoblotted with antibodies to PED/PEA-15, TGF-β, phosphorylated protein kinase 
B (PKB/Akt), and endothelial nitric oxide synthase (eNOS), and quantified. Studies were 
performed in HKC-8 cells transfected with ped/pea-15. Subcellular localization of PED/
PEA-15 was detected by immunofluorescence microscopy (IF). Hypertrophic indices 
were increased by HG and AngII, compared to untreated and mannitol-treated cells. 
Interestingly, HG induced PED/PEA-15 protein expression levels (∼2 fold, p<0.05), 
with an additive effect in combination with AngII or insulin. Additionally, HG and AngII 
stimulated TGF-β, PKB/Akt, and eNOS protein expression. PED/PEA-15 transfected cells 
showed enhanced hypertrophic growth, and increased Akt activation. IF revealed strong 
cytoplasmic staining for overexpressed PED/PEA-15 protein, which was intensified in 
HG. These results implicate PED/PEA-15 as a putative mediator of HG-induced tubular 
hypertrophy. Inhibition of PED/PEA-15 may be a novel therapeutic strategy for early 
prevention of DN progression.
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Direct Binding of Yes-Associated Protein 2 to Dendrin Promotes Podocyte 
Survival  Kirk N. Campbell,1 Katsuhiko Asanuma,2 Peter Mundel.1  1University 
of Miami Miller School of Medicine, Miami, FL; 2Juntendo University School 
of Medicine, Tokyo, Japan.


The glomerular filtration barrier in the kidney is formed in part by the slit diaphragm 
(SD), a modified adherens junctions that connects foot processes of neighboring podocytes. 
Similar to other cell–cell junctions the SD represents a signaling platform that contributes 
to the regulation of podocyte function in health and disease. We recently reported that 
the nuclear relocation of the nephrin and CD2AP-binding SD protein dendrin promotes 
apoptosis of podocytes. Here we show that YAP2, a protein originally identified as a co-
transcriptional activator of ErbB-4 signaling, is a constituent of the SD complex, where it 
directly binds to dendrin. We further show that this interaction is functionally significant, 
because binding of dendrin to YAP2 reorganizes the intranuclear distribution of dendrin 
into speckles, suppresses the transcriptional activity of dendrin and prevents the dendrin-
mediated promotion of podocyte apoptosis. YAP2 cotransfection increases the expression 
of splicing factor sc-35 at the mRNA level and enhances anti-apoptotic phosphorylation of 
BAD at Ser 112. In summary, these results identify YAP2 as a SD protein that can act as a 
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physiologic inhibitor of dendrin mediated cell death. These data also show that depending 
on the cellular context, YAP2 can promote cell survival by acting as a co-transactivator 
or co-repressor.


Disclosure of Financial Relationships: nothing to disclose
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Hsp70 Regulates Autophagy in Primary Renal Proximal Tubule Cells  
Andrea Havasi, Raymond T. Yan, Zhiyong Wang, Jonathan M. Gall, John H. 
Schwartz, Steven C. Borkan.  Renal, Boston University/Boston Medical Center, 
Boston, MA.


Autophagy is a highly regulated process involving the degradation of a cell’s own 
components through the lysosomal machinery. It plays an important role in cell growth, 
development and maintains a balance between the synthesis, degradation, and subsequent 
recycling of cellular organelles and proteins. We investigated the relationship between 
Hsp70, known to regulate protein degradation and autophagy in primary mouse proximal 
tubular cells. The degree of autophagy was measured by LC3-II and p62 protein levels by 
immunoblot and visualized with GFP-LC3 in intact cells. To alter authophagy, cells were 
treated with rapamycin or serum-starved overnight or were subjected to ATP depletion, an 
insult that mimicks renal ischemia. Both rapamycin and starvation increased autophagy, 
whereas ATP depletion decreased autophagy. Compared to control, Hsp70 over-expression 
per se also decreased autophagy at baseline and under all three experimental conditions. 
To test the hypothesis that Hsp70 decreases autophagy by altering mTOR, a key inhibitor 
of autophagy, mTOR activity was assessed by measuring p-S6kinase, a substrate that is 
phosphorylated and activated by mTOR. Hsp70 over-expression increased p-S6kinase 
levels at baseline and after either ATP depletion or starvation, suggesting that Hsp70 
alters autophagy via an mTOR-dependent pathway. Rapamycin, an mTOR inhibitor, 
resulted in undetectable p-S6kinase levels in both control and Hsp70 over-expressing 
cells. Interestingly, Hsp70 persistently decreased autophagy even in rapamycin-exposed 
cells, suggesting that Hsp70 acts in an mTOR-independent manner. These data suggest 
that Hsp70 decreases autophagy via two distinct pathways: an mTOR-dependent and an 
mTOR-independent pathway.
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Effect of p53 on the Apoptosis and Proliferation of Mouse Peritoneal 
Mesothelial Cells Caused by High Glucose  Kailong Li,1 Yani He,1 Xiaolan 
Du,2 Nan Su,2 Ling Zhao,2 Jun Zan,1 Lin Chen.2  1Dept. Nephrology, DaPing 
Hospital, Third Military University, ChongQing, China; 2Center of Medical 
Molecular Genetics, State Key Laboratory of Trauma, Burn and Combined 
Injury,Third Military Medical University, ChongQing, China.


Objective To investigate the effect of p53 on the apoptosis and proliferation of mouse 
peritoneal mesothelial cells(MPMCs) caused by high glucose in vitro. Methods MPMCs 
were cultured from p53(+/+) and p53(-/-) mouse omental tissue, respectively. The cells were 
exposed for three days to culture medium containing: (1) 4.25% glucose (high glucose), 
(2) pifithrin-α (PFT-α), a specific p53 inhibitor (50uM) in p53(+/+) cells, (3) no additions 
(control). Apoptosis and proliferative cell nuclear antigen (PCNA) and protein expression of 
p53 were measured.Results Apoptotic cells were significantly increased in the high glucose 
group compared to control (p < 0.01), and the apoptotic cells were distinctly increased in 
p53(+/+) cells compared with that in p53(-/-) cells in the high glucose (p < 0.01). After 
treatment with PFT-α in p53(+/+) cells, the apoptotic cells were distinctly decreased in 
high glouse and control group (p < 0.01). Cells with positive expression of PCNA were 
significantly more inhibited in the high glucose group than in the control groups (p < 0.01), 
and the PCNA positive Cells were distinctly decreased in p53(+/+) cells compared with 
that in p53(-/-) cells in the high glucose (p < 0.01). After treatment with PFT-α in p53(+/+) 
cells, the PCNA positive Cells were distinctly increased in high glouse and control group (p 
< 0.01). In p53(+/+) cells, the expression of p53 was stimulated by high glucose (p < 0.01), 
and PFT-α could significantly inhibite the expression of p53 (p < 0.01). Conclusion Our data 
suggest that: (1) Peritoneal dialysate with high glucose could induce apoptosis and inhibite 
proliferation of MPMCs in vitro (2) Peritoneal dialysate with high glucose could stimulate 
the expression of p53 in MPMCs. (3) p53, the cell cycle regulating protein might play an 
important role in triggering apoptosis and inhibiting proliferation of MPMCs.
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Angopoietin-1 Ameliorated in Lipopolysaccharide-Induced Renal 
Endothelial Cell Apoptosis  Jung Eun Lee, Duk Hoon Kim, Yu Jin Jung, 
Ae Sin Lee, Kyung Pyo Kang, Sik Lee, Won Kim, Sung Kwang Park.  Renal 
Regeneration Laboratory and Department of Internal Medicine, Institute 
for Medical Sciences Chonbuk National University Medical School, Jeonju, 
Korea.


Endothelial dysfunction is an important pathogenetic mechanism in acute kidney injury 
in sepsis. Endothelial injury in lipopolysaccharide-induced endotoxemia can be associated 
with apoptosis, which is an important mechanism in nephrotoxicity. Thus, regulation of 
renal endothelial cell apoptosis may have a beneficial role in preventing acute kidney 
injury from endotoxemia. We have developed a soluble, stable and potent Ang1 variant, 
cartilage oligomeric matrix protein (COMP)-Ang1 and proved for anti-inflammatory and 
antipermeability functions.


In this study, we evaluated the ameliorative effect of COMP-Ang1 in LPS-treated renal 
epithelial and endothelial cells as measured by TUNEL and PECAM-1 staining of kidney 
sections. COMP-Ang1 decreased the LPS-induced increase tubular apoptosis compared with 
control buffer treated group. In addition, the number of TUNEL- and PECAM-1-positive 
cells in the peritubular capillary was found be decreased in COMP-Ang1 treated group. 
COMP-Ang1 increased renal Akt phosphorylation after LPS injection compared with the 
levels in mice treated with control buffer. Also, Treatment with COMP-Ang1 receptor 
blocker sTie2-Fc prevented the COMP-Ang1–induced Akt phosphorylation, indicating 
that COMP-Ang1–induced Akt phosphorylation occurs directly through Tie2 receptor in 
the kidney. In vitro experiment, treatment with COMP-Ang1 protein decreased the tumor 
necrosis factor-alpha-induced apoptosis in human umbilical vein endothelial cells in a dose 
dependent manner. Treatment with COMP-Ang1 protein also increased phosphorylation 
of Tie2 and Akt in in human umbilical vein endothelial cells.


Our data clearly demonstrated the role of COMP-Ang1 in LPS-induced acute kidney 
injury by involving Akt signaling pathway. Therefore, COMP-Ang1 may be considered as 
a novel, endothelium-directly targeted agent for preventing LPS-induced AKI in sepsis.


Disclosure of Financial Relationships: nothing to disclose
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Prox1 Is Involved in Transformation of the Ascending Limb of Henle’s 
Loop in Mouse Kidney Development  Yu-Mi Kim, Wan-Young Kim, Eun-
Young Park, Sun-Ah Nam, Jin Kim.  Anatomy and MRC for Cell Death Disease 
Research Center, Catholic University of Korea, Seoul, Republic of Korea.


Prox1, prospero-related homeobox1 transcription factor, is known to be expressed in 
the lymphatic endothelial cells and plays an essential role in embryonic lymphangiogenesis. 
And it is also expressed in various internal organs and is related to those differentiations. 
We found that Prox1 was additionally expressed in the ascending limb (AL) of Henle’s loop 
in developing mouse kidney. Kidneys from 16- and 18-day-old fetuses, 1-, 4-, -7, -14, and 
21-day-old pups, and adult C57BL/6 mice were examined using immunohistochemistry 
method. Segments of ascending thin limb (ATL), descending thin limb (DTL), thick 
ascending limb (TAL), collecting duct (CD), and blood vessel were identified with 
antibodies against ClC-K1, AQP1, BSC1, AQP2, and CD31, respectively. In renal cortex, 
Prox1 was expressed only on nuclei in differentiating lymphatic endothelial cells, but 
not in renal tubules including cortical TAL in all ages. In medulla, however, Prox1 was 
expressed only in some tubular profiles during mouse kidney development. We confirmed 
that these Prox1-positive tubules were ClC-K1-positive ATL and/or BSC1-positive TAL. 
There was no Prox1 immunoreactivity in AQP1-positive DTL, AQP2-positive CD, and 
CD31-positive blood vessel. In fetal kidney, there was weak Prox1 immunoreactivity in 
medullay TAL (mTAL). In postnatal kidney, Prox1 was weakly expressed in the initial 
part, but it was strongly expressed in the terminal part of the mTAL. At 4 to 21-day old 
pups, Prox1 was expressed strongly in cuboidal epithelium of the TAL, while weakly in 
squamous epithelium of the ATL. In adult kidney, the immunereactivity for Prox1 in nuclei 
of the ATL was week in initial part, but not in terminal part of renal papilla. Interestingly, 
Prox1 was observed in the cytoplasm of the ATL located in terminal part of renal papilla. 
Our studies provide evidence that prox1 plays a key role in the development of the ATL 
by transformation of the cuboidal epithelium of the TAL into the squamous epithelium of 
the ATL of Henle’s loop.
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Aldosterone Synthase (AS) Inhibition Lowers Blood Pressure and 
Albuminuria in Ren-2 Rats  D. L. Feldman, H. Xuan, M. Avigdor, L. Jin, 
C-W Hu, J. Leung-Chu, G. Liang, A. Brown, A. Y. Jeng.  Novartis Institutes 
for BioMedical Research.


Mounting evidence suggests an important role for aldosterone (Aldo) in renal injury. 
Inhibition of AS (CYP11B2), which catalyzes the final steps in Aldo synthesis, is an 
alternative to mineralocorticoid receptor (MR) antagonism for blocking Aldo actions. 
We tested FAD286 (FAD), an AS inhibitor for renoprotective effects in a model of high 
angiotensin (Ang) II-induced renal damage. Male Ren-2 rats received vehicle (V) or 25 mg/
kg/day FAD by sc minipumps for 12 weeks. Baseline blood pressure (BP), urinary albumin, 
Aldo, and corticosterone (Cort) excretion (UAE, AldoUExcr, CortUExcr) were similar between 
groups. Treatment (Rx) with FAD reduced BP at (but not before) 24 days: from baseline 
(214±5) to 180±7 mmHg (p<0.05). Final BP in FAD rats was 163±5 vs 195±3 mmHg in 
V rats (p<0.05). Plasma Ang II levels were not altered by FAD treatment. Mean baseline 
UAE (mg/day) in V (17.1+4) and FAD (17.3+3) rats declined to 12.1±5.1 and 5.7±1.3 
(respectively, NS vs V) after 2 Rx days, suggesting anti-albuminuric action soon after 
starting Rx and prior to significant BP reduction. Terminal UAE in FAD rats was 11.5±2.1 
vs 29.4±8.9 in V rats (p<0.05). Within 2 days of starting Rx with FAD, AldoUExcr was lower 
vs V rats and remained so during the study (reduced 81%-92%; p<0.05). Terminal plasma 
Aldo levels in FAD rats were lower by 52% (p<0.05) vs V rats.


CYP11B2 and CYP11B1 (the key enzyme for forming Cort) share 93% nucleotide/
amino acid identity. CortUExcr was comparable in FAD vs V rats, except at Rx day 2 (14.5±1.8 
vs 5.6±0.5 respectively) and at the study end (22.1±2.1 vs 10.5±0.8, respectively; p<0.05), 
indicating an overall specificity of FAD for CYP11B2.


Renal/plasma levels of FAD showed that it partitioned to the kidney, suggesting that 
inhibition of intra-renal AS (Siragy et al, 2005) may have contributed to the above findings. 
This study shows that inhibition of AS in Ren-2 rats is anti-hypertensive/albuminuric. Since 
spironolactone did not lower BP in Ren-2 rats (Ortiz et al 2007; Whaley-Connell et al 2009), 
AS inhibition may differ from MR antagonism, at least in its anti-hypertensive features.


Disclosure of Financial Relationships: employer: Novartis Institutes for BioMedical 
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Role of USF1 in Mediating Ang II Induced Kidney Disease  Amber P. 
Sanchez, Young You, Shinichi Okada, Anne-Emilie Decleves, Tyrone Hall, 
Kumar Sharma.  University of California San Diego, San Diego, CA.


Angiotensin II (angII) is known to function as a paracrine factor to stimulate a 
variety of genes involved in kidney disease progression, however the transcription factors 
involved are unclear. Upstream stimulatory 1 (USF1), a basic helix-loop helix leucine 
zipper transcription factor, has been shown to regulate renal TGF-β1 expression and is 
stimulated by high glucose. We hypothesized that angII stimulates USF1 thereby mediating 
gene expression in the in vivo model. USF1 knockout mice (KO) were backcrossed to the 
C57Bl6 strain (>7 generations). Adult male and female USF1 KO mice and C57Bl6 wild 
type (wt) controls were implanted with a subcutaneous mini-osmotic pump (Alzet 1004) to 
deliver either low dose angII (5 KO, 5 wt) or normal saline (NS) (4 KO, 5 wt) for 7 days. 
AngII was given at a subpressor dose of 200ng/kg/min. Body weights, kidney, and heart 
weights were assessed. Kidneys were isolated for analysis with quantitative real time PCR 
for USF1, USF2, TGF-β1, and type I collagen. Urine, plasma, and renal tissue was analyzed 
for TGF-β1 protein levels by ELISA with the Quantikine kit. P values were calculated using 
the student’s T test. In wild type mice, the delivery of low dose angII increased USF1 mRNA 
levels compared to wt controls receiving NS infusion (p=0.017). USF2 did not increase 
with angII infusion in either the wt or USF1 KO mice. USF1 KO mice receiving angII 
had significantly lower renal TGF-β1 levels than wt mice given angII (p=0.0195) or wt 
mice receiving NS (p=0.052). Type I collagen was decreased in USF1 KO mice receiving 
angII versus wt control (p=0.017). Kidney weight/body weight ratio was also significantly 
lower in this group than USF1 KO mice or wt mice receiving NS (p= 0.024, p= 0.013 
respectively). In conclusion, delivery of low dose angII led to increased renal USF1 in 
wt mice. USF2 was not increased in USF1 KO mice receiving angII. USF1 KO mice had 
less renal hypertrophy, and lower TGF-β1 and type I collagen expression than wild type 
controls. This data indicates that in the in vivo model, USF1 is stimulated by angiotensin 
II and mediates several genes related to angII mediated kidney disease.
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Genetic Architecture of Hypertensive Renal Injury in the Spontaneously 
Hypertensive Rat (SHR-SP)  Rebecca Bell, Stacy M. Herring, Megan L. Grove, 
Eric Boerwinkle, Michael C. Braun, Peter A. Doris.  Institute of Molecular 
Medicine, University of Texas HSC, Houston, TX.


The spontaneously hypertensive rat (SHR) model arises from a selective breeding 
program developed during the 1960’s using a pair of outbred Wistar rats. Most SHR lines 
(eg, SHR/N, SHR-B2, SHR-C) experience hypertension, but resist renal and other end 
organ injury. In contrast SHR-A3 is prone to injury. We used genome-wide single nucleotide 
polymorphism (SNP) allele data for nearly ten thousand SNPs in our two SHR lines (A3 
and B2). This revealed that, in spite of their strongly contrasting heritable susceptibility to 
renal injury the SHR lines are identical by descent across 86.6% of their genomes. Regions 
of genetic non-identity occur in 130 discrete haplotype blocks. Within these blocks, a panel 
of 235 dimorphic SNPs was multiplexed into 7 genotyping reactions. SNP allelic association 
in the F2 progeny of an SHR-A3 x SHR-B2 cross was used to map chromosomal regions 
contributing to hypertensive renal injury. Injury was assessed histologically as glomerular 
injury (GI) and tubulointerstitial injury (TII). We also mapped loci contributing to urinary 
albumin creatinine ratio (ACR). Blood pressure (BP) was determined by telemetry. The 
measurements allow us to determine: which regions of the genome contribute to renal 
injury; to what extent each type of renal injury (ACR, GI, TII) is determined by shared 
loci affecting more than one injury; and whether injury loci act independently of loci 
influencing BP. Our mapping uncovered several narrowly defined GI loci on chromosome 
1 that are enriched in genes known to cause Mendelian nephropathies in humans. Of 9 loci 
associated with TI, only one was also a GI locus. Of 8 loci associated with GI, only one 
was also an ACR locus. Of 6 loci associated with TI, 2 were also ACR loci. These studies 
reveal that haplotype mapping in closely related SHR lines can identify narrowly defined 
rat loci contributing to renal injury. They further demonstrate that diverse measures of renal 
injury have largely divergent genetic origins. We observed that some injury loci were also 
loci associated with BP, whereas other injury loci appear unrelated to BP.
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On the Mechanisms Mediating the Cardioprotective Effect of Renalase  
Gary V. Desir,1,2 Peili Wang,1,2 Heino Velazquez.1,2  1Med, Yale Sch Med, New 
Haven, CT; 2Med, VACHS, West Haven, CT.


Renalase is an amine oxidase expressed in kidney, heart skeletal muscle and small 
intestine, secreted into blood, and that specifically degrades circulating catecholamines. 
Renalase plasma levels are decreased in patients with CKD and ESRD. Renalase deficiency 
in a knockout mouse model is associated with tachycardia and hypertension. In mice, 
renalase deficiency worsens ischemic myocardial necrosis, and the administration of 
recombinant renalase protects against excessive cardiac damage.


To investigate this further, we tested if renalase deletion altered the metabolism of 
non-amines compounds that affect endothelial function and myocardial metabolism. Nitrate 
and nitrite concentrations in tissue and plasma did not differ between WT and KO. Similar 
levels of oxidized and reduced glutathione levels (plasma, kidney, heart and liver) were 
measured in WT and renalase KO.


In contrast, the ratio of oxidized to reduced adenine dinucleotide (NAD+/NADH) 
was markedly decreased in cardiac tissue (WT: 1.65±0.15, KO: 0.82±0.1, n=3, p<0.008). 


In silico analysis of renalase’s secondary structure suggested that it contained a putative 
NAD+/NADH binding site. To test if renalase functioned as a NADH oxidase, plasma 
NADH oxidase activity was measured and found to be 47±4% (n=8, p<0.001) lower in 
renalase KO than in WT. Moreover, in vitro studies indicate that recombinant renalase 
has significant NADH oxidase activity, and the conversion of NADH to NAD+ did not 
require the presence of catecholamines. Kinetic parameters for renalase’s NADH oxidase 
activity were estimated by fitting initial velocity vs substrate concentration values to the 
Michaelis-Menten equation using non-linear regression. The Km for NADH was 613±56 
µM, and Vmax=20.2±2.2 µM/min/mg protein at 37°C.


These data indicate that renalase functions as a NADH oxidase, and suggest its 
cardioprotective effects may be due its ability to increase NAD+ levels. We speculate that 
cardiac renalase deficiency may explain the increased susceptibility to ischemic myocardial 
damage and ventricular arrhythmias observed in patients with CKD, and that renalase 
replacement may reduce cardiovascular complications in patients with CKD.


Disclosure of Financial Relationships: scientific advisor: Ren Pharmaceuticals; patent: 
Yale School of Medicine.
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Tempol or Candesartan Prevents High-Fat Diet-Induced Renal Injury in 
Hypertensive and Normotensive Rats  Sungjin Chung, Cheol Whee Park, Hyun 
Wha Chung, Seok Joon Shin, Ji Hee Lim, Min-Young Kim, Hyung Wook Kim, 
Yoon-Sik Chang.  Division of Nephrology, St. Mary’s Hospital, The Catholic 
University of Korea, Seoul, Korea.


Background: Intrarenal mechanism whereby obesity induces and aggravates renal 
disease and hypertension remains poorly understood. We investigated that the role of 
intrarenal renin-angiotensin system (RAS) and oxidative stress in diet-induced renal 
inflammation and hypertension in spontaneously hypertensive rats (SHR) and normotensive 
Wistar-Kyoto rats (WKY) fed a high-fat diet (HFD).


Methods: SHR and WKY were divided into 8 groups: normal fat diet-fed WKY, 
HFD-fed WKY, HFD-fed tempol-treated WKY, HFD-fed candesartan-treated WKY, 
normal fat diet-fed SHR, HFD-fed SHR, HFD-fed tempol-treated SHR, and HFD-fed 
candesartan-treated SHR.


Results: At the end of week 12, the HFD-fed rats gained more body weight and 
periepididymal fat weight. The HFD-fed SHR had further increase in their systolic BP. 
There was no significant difference in the insulin resistive index, serum lipid profile, 
PRA and serum aldosterone levels according to diet. HFD resulted in increases in 
immunohistochemical stains of renin and angiotensin II with elevation of urinary TTKG and 
a decrease in natriuresis. The real-time PCR for mRNA levels of renin, angiotensinogen and 
ACE and Western blot analysis for renin and AT1 receptor in the kidney showed enhanced 
activation of the intrarenal RAS. The expression of ED-1, osteopontin and TGF-β1 in 
the renal cortex were prominently enhanced in the HFD-fed SHR and WKY with the 
increased intrarenal lipid concentrations and oxidative stress markers. Administration of 
tempol or candesartan in the HFD-fed SHR or WKY inhibited the elevation of the systolic 
blood pressure, intrarenal lipid concentrations, oxidative stress, and the degree of renal 
inflammation.


Conclusions: HFD induces fatty kidneys and renal inflammation in the SHR and 
WKY and aggravation of blood pressure in the SHR. Blockade of oxidative stress by 
tempol or of RAS by candesartan ameliorates the increase of BP in HFD-induced obese 
SHR and improves intrarenal lipid accumulation and renal injury in HFD-induced obese 
SHR and WKY.
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TISAM, a Selective Matrix Metalloproteinase (MMP)-2 Inhibitor, Prevents 
Progression of Deoxycorticosterone Acetate (DOCA)/Salt-Induced 
Tubulointerstitial Fibrosis  Yoshitaka Iwazu,1,2 Shigeaki Muto,1 Ichiro 
Hirahara,1 Sumiko Honma,2 Yasushi Asano,2 Eiji Kusano.1  1Nephrology, Jichi 
Medical University, Shimotsuke, Tochigi, Japan; 2Nephrology, Koga Redcross 
Hospital, Koga, Ibaragi, Japan.


We previously reported that MMP-2 is activated predominantly at the tubular apical 
side, is secreted into the urine space, acts on the more distal tubule cells, induces epithelial 
mesenchymal transition (EMT), and is consequently involved in tubulointerstitial fibrosis 
in DOCA/salt hypertensive rats (JSAN 18: 420A, 2007). To further evaluate how the urine 
MMP-2 induces tubular EMT from the apical side, and contributes to the pathogenesis of 
the fibrosis, we administered TISAM to this model, and examined the expression of the 
proteins within the tight junction (TJ). Uninephrectomized rats were given DOCA alone 
(DOCA group) and vehicle (Control group) for 1, 4, and 8 wks, and DOCA+TISAM 
(TISAM group). TISAM was given for 4 wks starting 4 wks after DOCA treatment in 
TISAM group. All rats were given 0.9% NaCl/0.3% KCl to drink. We observed histology 
of renal cortex of the 3 groups, including renal fibrosis by picro-Sirius red staining and 
immunohistochemical staining for claudin-2 (a transmembrane protein of the proximal 
tubule TJ), claudin-3, ZO-1, and α-smooth muscle actin (SMA). We also analyzed urine 
samples by gelatin zymography. At wks 4 and 8, but not at wk 1, tubulointerstitial collagen 
volume fraction and urine levels of pro-MMP-2 and NAG were greater in DOCA group 
than in Control group. Only at wk 8, increased expression of SMA and reduced expression 
of claudin-2 without changing claudin-3 (a transmembrane protein of the distal tubule 
TJ), or ZO-1 expression were found in cortical tubule cells of the DOCA group, and were 
inhibited in those of the TISAM group. The tubulointerstitial fibrosis and the increased 
urine NAG levels, but not the enhanced urine levels of pro-MMP-2, in DOCA group at 
wk 8 were attenuated in TISAM group. We concluded that (1) urine MMP-2 triggers the 
first step of EMT through degrading claudin-2 in this model, and (2) TISAM prevents 
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progression of DOCA/salt-induced tubulointerstitial fibrosis by inhibiting the effect of 
the urine MMP-2.


Disclosure of Financial Relationships: nothing to disclose
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Endothelial Dysfunction Plays an Important Role in the Initiating 
Mechanisms of Hypertension-Associated Chronic Kidney Disease  
Dominique Guerrot,1 Mouna Mael-Ainin,1 Sandrine Placier,1 Sophie 
Vandermeersch,1 Christos Chatziantoniou,1 Jean-Claude Dussaule.1  1UMR 702, 
INSERM, Tenon Hospital, Paris, France; 2Physiology, UPMC, Paris, France.


This study investigated the role of renal vascular endothelium in the mechanisms 
participating in the development of hypertension-associated chronic kidney disease 
(CKD).


Sprague-Dawley rats weighing 180g were treated with either vehicle or continuous 
infusion of angiotensin II (Ang II, 200 ng/kg/min via osmotic minipumps) during 7 weeks. 
Systolic blood pressure and proteinuria were assessed weekly. Histological lesions were 
evaluated by semi-quantitative scoring of Masson trichrome and morphometric analysis 
of the presence of fibrillar collagens was performed by Sirius red staining under polarized 
light. Quantitative Real Time PCR was applied to measure the mRNA expression of selected 
genes characterizing either endothelial function, or inflammation, or fibrosis.


AngII-treated rats exhibited a significant gradual increase in systolic blood pressure 
which reached a plateau at around 180 mmHg after 1-2 weeks (174 ± 19 mmHg vs 131 ± 
10 mmHg, p<0.01). Histological evaluation of extracellular matrix and fibrillar collagen 
did not differ significantly after 7 weeks, whereas mRNA expressions of pro-fibrotic agents 
such as TGFbeta and collagen III were several fold upregulated (p<0.01), indicating the 
beginning of fibrogenesis. Infiltration of inflammatory cells (p<0.01) and MCP-1 expression 
(p<0.05) were elevated from week 6. Interestingly, vascular wall hypertrophy in interlobular 
arteries (p<0.01) and endothelial dysfunction markers such as ICAM (p<0.01), VCAM 
(p<0.01 vs control) and PECAM (p<0.01) together with hypoxia inducible factor HIF1a 
(p<0.01) increased in parallel after 6 weeks of AngII infusion.


These results suggest that endothelial dysfunction is an early and important event of 
hypertensive nephropathy, at least in the AngII-induced model of renal disease. Further 
studies are necessary in order to characterize the direct consequences and the key molecular 
pathways involved in this endothelium-dependent pathogenesis of CKD progression.


Disclosure of Financial Relationships: nothing to disclose
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Identification and Validation of Urinary Biomarkers for Differential 
Diagnosis and Evaluation of Therapeutic Intervention in ANCA Associated 
Vasculitis  Harald Mischak,1 Marion Haubitz,2 Joshua J. Coon,3 Harald 
Rupprecht,4 Hermann Haller,2 Mohammed Dakna,1 David M. Good.3  1Mosaiques 
Diagnostics, Hannover, Germany; 2Nephrology, Hannover Medical School, 
Hannover, Germany; 3Chemistry, University of Wisconsin, Madison, WI; 
4Nephrology, Klinikum Bayreuth, Bayreuth, Germany.


Renal activity and smoldering disease is difficult to assess in ANCA associated vasculitis 
(AAV) due to renal scarring. Even repeated biopsies suffer from sampling errors in this 
focal disease - especially in patients with chronic renal insufficiency. We have applied 
capillary electrophoresis coupled to mass spectrometry towards urine samples from patients 
with active renal AAV to identify and validate urinary biomarkers that enable differential 
diagnosis of disease and assessment of disease activity. The data were compared to healthy 
individuals, patients with other renal and non-renal diseases, and patients with AAV in 
remission. 113 potential biomarkers were identified that differed significantly between 
active renal AAV and healthy individuals and patients with other chronic renal diseases. Of 
these, 58 could be sequenced. Sensitivity and specificity of models based on 18 sequenced 
biomarkers were validated using blinded urine samples of 40 patients with different renal 
diseases. Discrimination of AAV from other renal diseases in blinded samples was possible 
with 90% sensitivity and 86.7 to 90% specificity, depending on the model. Ten patients with 
active AAV were followed for 6 months after initiation of treatment. Immunosuppressive 
therapy led to a change of the proteome towards “remission”. 47 biomarkers could be 
sequenced that underwent significant changes during therapy, together with regression of 
clinical symptoms, normalization of CRP, and improvement of renal function. Proteomic 
analysis with CE-MS represents a promising tool for fast identification of patients with 
active AAV, indication of renal relapses and monitoring for ongoing active renal disease 
and remission without renal biopsy.


Disclosure of Financial Relationships: ownership: I am the co-founder and co-owner 
of mosaiques diagnostics.
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Presence of Anticardiolipin and β2-Glycoprotein 1 Antibodies Is Associated 
with Increase Risk of Thrombosis in Renal Disease  Shruti Goel, Janet Lee, 
Kevin Marriott, Neill Duncan, Adam McLean, Andrew Palmer, David Taube, 
Megan Griffith, Thomas Cairns.  Imperial College Healthcare NHS Trust, 
London, United Kingdom.


Introduction
There are many subsets of antiphospholipid antibodies associated with hypercoagulable 


states [HCS] and specific thrombosis events but as yet there is no comprehensive 
screening set of antibodies fully identifying thrombotic risk. In a pilot study in patients 
with chronic kidney disease (CKD) we showed that antibodies to phosphatidylinositol 


and phosphatidylserine were not additionally informative of thrombotic risk beyond 
conventional IgG & IgM anticardiolipin [ACA] screening. The same study suggested 
that IgA ACA and IgG, IgM & IgA anti-β2-glycoprotein 1[β2-GP1] might identify further 
individuals at risk.


Methods
212 patients with CKD between 1/1995- 9/2005 were assessed for IgG, IgM & IgA ACA 


and anti-β2-GP1. Immediate and 3-6 month pre-transplant sera were analysed. Episodes 
of thrombosis were assessed as pulmonary embolus, deep vein thrombus, thrombotic 
cerebrovascular events, haemodialysis access thrombosis, coronary artery graft events 
and graft thrombosis.


Results
Demographics M: F 124:88, white:non-white 145:67.
104/212 [49%] were positive for at least one antibody. 59/104 [57%] who were 


HCS+ had a thrombotic event [p<0.001]. 35/108 [32%] had a thrombotic event in spite 
of being HCS-.


Thrombotic events were associated with IgA ACA [17/23 (74%) patients; p≤0.003], IgG 
anti-β2-GP1 [61/21 (76%) patients; p≤0.002] and IgA anti-β2-GP1[37/65 (57%) patients; 
p≤0.016]. No significant statistical value was reached for IgG ACA [p=0.415], IgM ACA 
[p=1.00] and IgM anti-β2-GP1 [p=0.234].


There was no statistical significance for gender or ethnicity.
The study did confirm that there was an increased incidence of HCS in diabetics with 


renal disease when compared to non-diabetics with renal disease [p<0.02].
Conclusion
Screening all CKD patients using the three main Ig classes against two separate 


targets [ACA and anti-β2-GP1] successfully identifies HCS associated with increased 
risk of thrombosis.
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Fibrinokinetic Deficit in Chronic Kidney Disease and End Stage Renal 
Disease Patients Contributes to the Hemostatic Abnormalities  Vinod 
K. Bansal,1 Josephine Cunanan,2 Cafer Adiguzel,2 Rakesh Wahi,2 Debra 
Hoppenteadt,2 Ajay Singh,3 Jawed Fareed.2  1Nephrology, Loyola University 
Medical Center, Maywood, IL; 2Pathology, Loyola University Medical Center, 
Maywood, IL; 3Brigham and Women’s Hospital, Boston, MA.


An increase in bleeding is observed in patients with chronic kidney disease (CKD) 
and end stage renal disease (ESRD) despite the normal coagulation profile and fibrinogen 
level. The hemostatic deficit in these patients may be due to the defective fibrin formation 
and it’s dissolution. Fibrinokinetic (FK) represents kinetic method for the monitoring of 
the rate of fibrin formation and its dissolution. The FK profile of CKD (n=50) and ESRD 
patients on hemodialysis prior to and after dialysis was measured. Citrated plasma from 
each patient was supplemented with 25 µl of 5 U thrombin and 25 µl of 0.05 M CaCl. The 
rate of fibrin formation was measured by following the optical density (OD) at 405 nM. 
After reaching steady state, 50 µl of urokinase (30,000 U/ml) was added to measure the 
fibrin dissolution profile. Forty normal individuals were also analyzed. In addition PT, aPTT 
and fibrinogen levels were measured. The normal male and female FK profile showed a 
strong clot formation with the clot reaching an average OD of 1.6±0.3 (range 0.7-1.8). In 
the CKD patients a much weaker clot was formed with an average OD of 0.21±0.13 (range 
0.05-0.41). In the ESRD patients on maintenance hemodialysis, the pre-dialysis sample 
showed a weaker FK profile reaching near normal levels with a clot density of 1.3±0.4 
(range 0.8-1.6). In the urokinase induced fibrinolysis, the CKD patients plasma exhibited 
a much stronger fibrinolytic index in comparison to the normal population (80% clot lysis 
vs. 20%). In the ESRD patients the clot lysis profile was relatively weaker in comparison 
to the CKD patients. These results are contrary to the reported observations that dense 
clot resistant to fibrinolysis are formed in CKD and ESRD patients. Furthermore the clots 
observed in these patients were highly susceptible to lysis. Thus maintenance hemodialysis 
results in improving the fibrinokinetic and fibrinolytic profile in the ESRD patients.
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Urinary Liver-Type Fatty Acid Binding Protein Is a Real Time Indicator 
for Both Acute and Chronic Tubulointerstitial Damage  Takeshi Yokoyama,1 
Atsuko Kamijo,1,2 Katsuomi Matsui,1 Takeshi Sugaya,1,3 Takashi Yasuda,1 Takeo 
Sato,1 Kenjiro Kimura.1  1Nephrology and Hypertension, Internal Medicine, 
St. Marianna University School of Medicine, Kawasaki, Kanagawa, Japan; 
2Anatomy, St. Marianna University School of Medicine, Kawasaki, Kanagawa, 
Japan; 3CMIC Co Ltd., Shinagawa, Tokyo, Japan.


Urinary excretion of liver-type fatty acid binding protein (L-FABP) has been clinically 
recognized as a useful biomarker for monitoring chronic kidney disease and early detection 
of acute kidney injury. The aim of this study was to clarify the dynamics of renal L-FABP 
and the changes in urinary L-FABP in both progression and regression of tubulointerstitial 
damage of mouse folic acid (FA) induced nephropathy. As renal L-FABP is not expressed 
in wild-type mice, human L-FABP (hL-FABP) transgenic mice were used. hL-FABP 
is expressed in the renal proximal tubules of the transgenic mice that were injected 
intraperitoneally with FA in NaHCO3 (the FA group) or only NaHCO3 (the control group) 
and oral saline solution daily during the experimental period. The FA group developed 
severe tubulointerstitial damage on days 3 (acute tubular injury) and 7 (chronic tubular 
injury) and recovered to the control level on day 14. The gene and protein expressions of 
hL-FABP in the kidney were significantly enhanced on days 3 and 7. Urinary hL-FABP in 
the FA group was elevated on days 3 and 7 and decreased to the control level on day 14 as 
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same as tubulointerstitial damage. Protein expression of renal hL-FABP and level of urinary 
hL-FABP were significantly correlated with both acute and chronic tubular injury. However 
urinary albumin, urinary neutrophilgelatinase-associated lipocalin, urinary NAG, urinary 
8-Isoprostane and urinary 8-Hydroxydeoxyguanosine were not significantly correlated with 
tubulointerstitial damage. Furthermore, gene expression of mouse heart FABP, which is 
expressed in the distal tubules, was not up-regulated in the FA kidneys. In conclusion, urinary 
hL-FABP accurately reflected the tubulointerstitial damage and changed in accordance 
with the progression and regression aspects of tubulointerstitial damage. Therefore urinary 
L-FABP is useful as a real time indicator for tubulointerstitial damage.
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Analysis of the Nephrotoxicity Mechanisms Associated to Cyclosporine and 
Sirolimus in a Model of P-Glycoprotein Knockout Mice  Maria J. Ramírez-
Bajo,1 Alex Gutierrez-Dalmau,1 Daniel Moya-Rull,1 Joaquim Carreras,2 Elisenda 
Bañón-Maneus,1 Jordi Rovira,1 Ignacio Revuelta,1 Luis F. Quintana,1 Amanda 
Solé-González,1 Josep M. Campistol.1  1Nephrology and Renal Trasplantation, 
Laboratori Experimental de Nefrologia I Trasplantament (LENIT), Hospital 
Clínic de Barcelona, Barcelona, Spain; 2Pathologic Anatomy, Hospital Clínic 
de Barcelona, Barcelona, Spain.


Introduction: P-glycoprotein (Pgp) is an efflux pump which transportes compounds 
into the extracellular space.This study aims to determine the role of Pgp in the development 
of renal injury induced by cyclosporine (CSA) and sirolimus (SRL).


Methods:Male wild type mdr1a/b (+/+) and knockout mdr1a/b (-/-) mice -with and 
without expression of Pgp- were treated with CSA (35 mg/Kg),CSA/SRL (35/0.2 mg/Kg) 
or Vehicle.BUN was measured and tubular interstitial fibrosis (TIF) evaluated.TGFβ, PAI-1, 
Caspase 3 and TIMP-1 were quantified via Real Time PCR.


Results:BUN levels were augmented after treatments and KO groups showed an 
increased TIF expression compared to WT.An elevated expression of TGFβ, PAI-1, caspase 
3, TIMP-1 genes was observed in both groups. However,KO mice showed a significantly 
enhanced gene expression when were treated with a CSA+SRL.
mRNA expression
GROUP TREATMENT TGFβ PAI-1 TIMP-1 CASPASE 3
WT Vehicle 1,023 ± 0,260 0,830 ± 0,182 0,982 ± 0,860 1,017 ± 0,427


CSA 
(35 mg/kg) 1,489 ± 0,260 † 1,450 ± 0,281 1,423 ± 0,787 1,320 ± 0,485
CSA/SRL 
(35/0.2 mg/kg) 2,169 ± 0,637 † 4,464 ± 1,420 † ∗ 2,124 ± 1,332 0,929 ± 0,253


KO Vehicle 1,047 ± 0,393 0,840 ± 0,185 1,018 ± 0,215 1,018 ± 0,194
CSA 
(35 mg/kg) 1,577 ± 0,150 † 1,343 ± 0,418 † 1,605 ± 0,813 0,961 ± 0,287
CSA/SRL 
(35/0.2 mg/kg) 3,699 ± 1,225 † ∗ ¥ 13,234 ± 1,65 † ∗ ¥ 3.567 ± 0.280 † 1,952 ± 0,627 † ∗ ¥


† p< 0.05 vs vehicle; ∗ p < 0.05 vs CSA; ¥ p < 0.05 KO vs WT CSA/SRL
Conclusions:KO mice showed an enhanced gene expression and histological 


damage,confirming the key role of Pgp in the development of renal injury induced by 
CSA and SRL.
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Oral Treatment of PBI-1402 Prevents Doxorubicin-Induced Nephrotoxicity 
in Mice  Lyne Gagnon,1 Brigitte Grouix,1 Nathalie Julien,1 Mouna Lagraoui,1 
Andre Doucet,1 Kathy Hince,1 Francois A. Leblond,2 Vincent Pichette,2,3 
Christopher Penney,1 Pierre Laurin.1  1ProMetic BioSciences Inc., Montreal, QC, 
Canada; 2Centre de Recherche, Hopital Maisonneuve-Rosemont, Montreal, QC, 
Canada; 3Departement de Pharmacologie, Faculte de Medecine, Universite de 
Montreal, Montreal, QC, Canada.


Background: PBI-1402 is a novel orally active low molecular weight compound which 
induces erythropoiesis in chemotherapy-induced anemia (CIA) patients via a mechanism of 
action distinct from erythropoietin (EPO). Doxorubicin (Dox), a potent anticancer agent, is 
associated with marked nephrotoxicity characterized by tubulo-interstitial lesions.


Aim: The aim of this study was to investigate the protective effect of PBI-1402 on 
Dox-induced nephrotoxicity in mice.


Method: C57BL/6 mice were randomized in three groups; Control, Dox and Dox + 
PBI-1402. Some mice were prophylactically treated with oral administration of PBI-1402 
(400 mg/kg) from day -3 to day 10. On day 0, Dox was administered (10 mg/kg i.v.), a 
dose known to induce acute renal failure.


Results: Prophylactic treatment with oral administration of PBI-1402 significantly 
reduced Dox-induced nephrotoxicity. Furthermore, PBI-1402 prevented Dox-induced 
albuminuria. Histological lesions were also significantly (p<0.05) reduced in PBI-1402-
treated mice (Lesion scores determined by HPE staining on Day 7 Dox: 1.03; Dox + 
PBI-1402: 0.18; on Day 11; Dox: 2.0; Dox + PBI-1402: 0.72). Dox induces fibrosis as 
demonstrated by an increase in connective tissue growth factor (CTGF) mRNA expression 
in the kidney. Prophylactic treatment with PBI-1402 induces a significant (p<0.05) reduction 
of the expression of CTGF (33%) in the kidney.


Conclusion: These results suggest that PBI-1402 has protective effects against Dox-
induced acute nephrotoxicity and encourage further studies regarding its use as a potential 
renoprotective agent. The protective effect of PBI-1402 relies, at least in part, on an 
antifibrosis effect as observed with the decrease of CTGF expression.


Disclosure of Financial Relationships: patent: ProMetic BioSciences Inc.; employer: 
ProMetic BioSciences Inc.
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Uric Acid Lowering Agents Reverses Experimental Cyclosporine 
Nephropathy (CSAN)  Fernanda C. Mazali,1 José B. Lopes de Faria,1 Richard 
J. Johnson,2 Marilda Mazzali.1  1Division of Nephrology, State University 
of Campinas- UNICAMP, Campinas, SP, Brazil; 2Division of Nephrology, 
University of Colorado, Denver, CO.


Hyperuricemia occurs in chronic CSAN as consequence of reduced GFR and impaired 
uric acid (UA) transport. We previously show that UA exacerbates chronic CSAN. In order 
to analyze the effect of UA lowering agents in established CSAN, male Sprague Dawley 
rats, 200 to 250g, received daily injections of CSA (15 mg/kg SC) and low salt diet. After 
5 weeks, controls (CSA5) were sacrificed. Remaining animals were divided in: CSAWT 
(CSA withdrawal), CSA9 (CSA 9 weeks), CSAALP (CSA 9w and allopurinol 15 mg/dL in 
water) and CSABENZ (CSA 9w and benzbromarone 15 mg/dL in water). Morphology and 
oxidative stress (8-OHdG staining) were analyzed at 9w. RESULTS: CSA5 group developed 
hyperuricemia and CSAN. CSA9 showed more severe CSAN (p<0.05 vs. CSA5), while 
CSAWT maintained tubulointerstitial lesion (p=ns vs. CSA5). In CSAALP/CSABENZ, 
reduction of UA was associated with improvement in renal function, reduction in arteriolar 
hyalinosis and interstitial fibrosis. CSAALP had less fibrosis and vasculopathy (p<0.05 vs. 
CSAWT and CSA5), suggesting a regression of CSAN. Staining for 8-OHdG showed a 
marked reduction in positive tubular cells in CSAWT group compared to others.


CSA5 CSAWT CSA9 CSAALP CSABENZ
S UA (mg/dl) 2.2 ± 0.4a 1.9 ± 0.2 b 3.7 ± 0.7 b 1.4 ± 0.5a,e 1.7±0.2a,b
S cr (mg/dl) 0.6 ± 0.1a 0.6 ±0.1 b 1.1 ±0.2 b 0.8 ± 0.2 a,e 0.70 ±0.1a
arteriolar hyalinosis (%) 74.3±1.3 73.2 ± 1.2 b,c 77.8 ± 2.7b 62.4 ± 2.4a,e 70.9 ±1.1a,b,e
interstitial fibrosis (%) 9.2 ± 0.7 9.2 ± 0.7 b,c 11.2 ± 0.6 6.6±0.6a,e 9.6±1.2b,
8-OHdG + cells 96.3 ±13.2a 55.2±12.9a,b,c 130.3 ± 22.5 d 95.2±23.3,d 112.6±18.1 d
p<0,05: a vs.CSA9, b vs.CSAALP, c vs.CSABENZ, d vs CSAWT, e vs. CSA5


Conclusion: Use of UA lowering drugs improved renal function and reduced interstitial 
and vascular imjury in established CSAN. The antioxidant effect of ALP was not enough 
to neutralize the effect of CSA. These data suggests that normalization of UA levels, per 
se, has a negative impact in the progression of CSAN.
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Lipophilic Cigarette Smoke Extract Causes Mitochondrial Dysfunction 
in HK2 Proximal Tubular Epithelial Cells  Pramod K. Agarwal,1 Marco van 
der Toorn,2 Gerjan Navis,3 Rijk O. B. Gans,1 Jacob van den Born,3 Stephan 
J. L. Bakker.1  1Internal Medicine; 2Departments of Pulmonary Diseases 
and Allergology; 3Nephrology, University Medical Center Groningen, 
Netherlands.


Smoking is a risk factor for albuminuria and progression of renal disease to end stage 
renal failure. Cigarette smoke (CS) contains lipophilic components which can enter the 
circulation and reach distant organs, such as the kidneys. In lung epithelial cells, CS has been 
shown to induce mitochondrial dysfunction. We hypothesized that if lipophilic components 
of CS can reach renal tubular cells, they disturb mitochondrial function, decrease ATP 
production and subsequently induce tubular cellular necrosis.


Lipophilic CS extract (Lipo-CSE) was prepared by passing smoke of 2 standard 
cigarettes (3R4F) through 25 mL of hexane followed by hexane evaporation. The precipitate 
was dissolved in DMSO. Hydrophilic-CS extract (Hydro-CSE) was prepared by passing 
smoke of 2 standard cigarettes through 25 mL of medium. Human kidney proximal tubular 
epithelial (HK2) cells were exposed for 4h to Hydro-CSE or Lipo-CSE. The amount of 
DMSO was kept constant throughout the experiment. Cells exposed to medium or DMSO 
served as control for Hydro-CSE and Lipo-CSE respectively. Light microscopy was used to 
asses the cellular morphology. The fluorescent probe JC-1 was used to assess mitochondrial 
membrane potential (Ψm).


Hydro-CSE at concentrations of 2x10-3, 4x10-3 and 8x10-3 cigarette equivalents/mL 
induced no cellular damage (microscopy), while Lipo-CSE at the same concentrations 
induced cellular necrosis. Hydro-CSE at 4x10-3, 8x10-3 and 16x10-3 cigarette equivalents, 
reduced Ψm by 19±4%, 31±3% and 58±4% respectively, compared to control (all p<0.01). 
Lipo-CSE at 5x10-4, 2x10-3 and 8x10-3 cigarette equivalents severely reduced Ψm by 37±4%, 
61±3% and 80±4% respectively, compared to control (all p<0.01).


Lipo-CSE has much stronger effect on mitochondrial membrane potential and a much 
stronger capacity in induction of cellular necrosis than Hydro-CSE. Exposure of renal 
tubular epithelial cells to lipophilic components of CS may play a role in smoking-related 
progression of renal disease.
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Adriamycin Nephropathy – A Failure of Endothelial Progenitor Cell-Induced 
Repair  K. Yasuda,1 H. C. Park,1 B. Ratliff,1 F. Addabbo,2 A. K. Hatzopoulos,3 
J. Chen,1 E. Kassai,1 S. Maruyama,4 P. Chander,1 M. S. Goligorsky.1  1New York 
Medical College, Valhalla, NY; 2University of Bari, Bari, Italy; 3Vanderbilt 
University, Nashville, TN; 4Nagoya University, Nagoya, Japan.


Adriamycin-associated nephropathy (AAN) has been attributed to complement 
activation, reactive oxygen species, increased heparanase expression in glomeruli, renin-
angiotensin system, activation of p38 MAP kinase and TGF-beta1/Smad signaling. We 
hypothesized that adriamycin affects stem and/or endothelial progenitor cells (EPC) and 
their injury may provide explanation for the impaired regeneration and progressive nature 
of AAN. FACS analysis revealed that the population of EPC and HSC, isolated using 
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collagenase digestion and density gradient centrifugation, was scarcely represented in 
control kidneys(0.04 and 0.043%) and did not dramatically change numerically in kidneys 
obtained from mice with AAN (0.053 and 0.02%; day21). The observed failure of stem/
progenitor cell engraftment of kidneys with AAN could not be attributed to the loss of 
SDF-1-mediated recruitment of stem cells to the renal parenchyma. In contrast, EPC from 
adriamycin received mice showed a significant suppression of clonogeneicity suggesting 
that adriamycin induces functional incompetence of EPC. In vitro the rate of apoptosis 
of EPC treated with various doses of adriamycin was increased at the concentration of 1 
uM, while necrosis (as judged from 7-AAD staining) was detectable at 10 uM adriamycin. 
EPC treated with adriamycin also showed signs of stress-induced premature senescence: 
positive staining for senescence-associated β-galactosidase and the loss of sirtuin-1. 
Adoptive transfer of 0.5x105 intact EPC resulted in icreased number of EPC in the kidney, 
improvement of proteinuria and renal function 2-3 weeks later, with a 3-fold decrease 
in mortality. Infusion of EPC to adriamycin-treated mice significantly reduced plasma 
levels of proinflammatory cytokines IL-1α and β, and G-CSF. In conclusion, 1) AAN is 
associated with development of EPC incompetence and poor engraftment of the kidney; 
whereas 2) adoptive transfer of intact EPC at the onset of AAN blunts its morphologic 
and functional manifestations.
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N-Acetylcysteine Protects Rats with Chronic Renal Failure from 
Gadolinium-Induced Nephrotoxicity  Leonardo V. B. Pereira, Maria H. M. 
Shimizu, Talita R. Sanches, Rildo A. Volpini, Lucia Andrade, Antonio C. Seguro.  
Nephrology, University of São Paulo, School of Medicine, São Paulo, Brazil.


In patients with chronic renal failure (CRF), gadolinium (Gd) administration results 
in a decrease in total iron-binding capacity (TIBC), iron mobilization and transferrin 
oversaturation. Gd-mobilized iron can may also be directly toxic to tissues through the 
induction of oxidative stress by Fenton reaction. The aim of this study was to evaluate the 
effect of Gd on renal function and iron parameters in rats with CRF and a possible protective 
effect of the antioxidant, N-acetylcysteine (NAC). Male Wistar rats were submitted to 
5/6 nephrectomy (Nx) to induced CRF. An ionic- cyclic Gd (gadoterate meglumine) was 
administrated (1.5mM/KgBW, intravenously) 21 days after Nx. Clearance studies were 
performed in 3 groups of anesthetized animals 48 hours following Gd administration: 1- Nx 
(n=7); 2-Nx+ Gd (n=8); 3-Nx+NAC+Gd (4.800 mg/L in drinking water), initiated 2 days 
before Gd administration and maintained during 4 days, n=5). We measured glomerular 
filtration rate, GFR (inulin clearance, ml/min/kg BW), proteinuria (mg/24 hs), serum iron 
(µg/dL); serum ferritin (ng/mL); transferrin saturation (%) and TIBC (µg/dL). Data are 
mean±s.e.m. Normal rats treated with the same dose of Gd presented similar GFR (0.886± 
0.057) and proteinuria (5.9±1.0) when compared with normal controls (GFR= 0.822±0.054; 
proteinuria=4.7±1.0, ns).
Table1
 GFR proteinuria iron ferritin transferrin sat. TIBC
Nx 0.400±0.025 12.8±1.9 65±11 26.3±2.5 25.2±2.7 225±10
Nx+Gd 0.245±0.028a,b 21.5±3.8b,c 87±7 47.7±7.2b,c 51.6±5.0a,d 172±12a,d
Nx+Gd+NAC 0.410±0.069 11.2±1.0 76±15 28.6±3.1 32.2±5.6 232±10


a, p<0.01 vs Nx; b, p<0.05 vs. Nx+Gd+NAC; c, p<0.05 vs. Nx; d, p<0.01 vs. 
Nx+Gd+NAC


Gd administration to Nx-rats results in a decrease of GFR and an increase in proteinuria 
associated with a decrease in TIBC, elevation of ferritin serum levels and transferrin 
oversaturation. NAC treatment rescues all these parameters. These findings suggest 
that NAC can prevent Gd nephrotoxicity in patients with CRF. Supported by CNPq and 
FAPESP.
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Paricalcitol Attenuates Renal Interstitial Fibrosis in Cyclosporine-Induced 
Kidney Injury in Rats  Jeong-Woo Park,1 Eun Hui Bae,1 In Jin Kim,2 Seong 
Kwon Ma,1 JongUn Lee,2 Soo Wan Kim.1  1Internal Medicine, Chonnam National 
University Medical School, Gwangju, Korea; 2Physiology, Chonnam National 
University Medical School, Gwangju, Korea.


Tubulointerstitial inflammation is known to be the main feature of chronic cyclosporine 
(CsA)-induced renal injury that leads to fibrosis. We aimed to analyze whether paricalcitol 
(19-nor-1,25-hydroxyvitamin D2) ameliorates renal dysfunction and fibrosis in CsA-induced 
nephropathy.


Two groups of rats were treated with CsA (20 mg/kg/d, S.C.) for 28 days, one of which 
was cotreated with paricalcitol (0.2 ug/kg/d, S.C.) and the other was not. The expression of 
inflammatory and fibrotic markers and the histologic evidence of fibrosis were evaluated 
in vivo and in vitro.


CsA increased plasma creatinine level and decreased creatinine clearance, both of 
which were ameliorated by paricalcitol. Masson’s trichrome stain demonstrated an increased 
collagen deposition and fibrosis in CsA-treated rats, which was again ameliorated by 
paricalcitol treatment. CsA-induced increases in ED-1 expressing monocyte/macrophage 
infiltration and expression of inflammatory cytokines such as TNF-α, IFN-γ, IL-1β and iNOS 
were attenuated by paricalcitol. Paricalcitol also reversed the overexpression of CsA-induced 
chemokines and adhesion molecules such as MCP-1, ICAM-1 and VCAM-1. The induction 
of α-SMA, CTGF and fibronectin and down-regulation of E-cadherin caused by TGFβ1 in 
CsA-treated rats were attenuated by paricalcitol. These changes were correlated with the 
changes of pERK expression in vitro study. Paricalctiol also ameliorated the increases of 
pJNK levels in HK-2 cells incubated with CsA. Along with these changes, the number of 
tubular epithelial cells containing TUNEL-positive nuclei increased with CsA and recovered 


with paricalcitol, and it was accompanied with the decreased expression of proapoptotic 
markers such as Bax and PCNA in paricalcitol co-treatment in CsA-treated rat kidney.


In conclusion, paricalcitol treatment can prevent CsA-induced nephropathy, possibly 
through quenching of profibrotic and apoptotic activities, and the underlying mechanism 
involving these processes may be the inhibition of MAPK signaling pathway such as 
pERK and pJNK.
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Focal Increases in Hyaluronan and CD44 Correlate with High Proliferative 
Activity and Fibrosis in Nephrotoxic-Induced Chronic Renal Failure (CRF)  
Anne-Emilie Declèves,1 Rachid Seqqat,3 Denis Nonclercq,2 Nathalie Caron,1 
Bruno Flamion.1  1Molecular Physiology Research Unit (URPHYM), University 
of Namur – FUNDP, Namur, Belgium; 2Department of Histology, University of 
Mons-Hainaut, Mons, Belgium; 3Department of Physiology, Temple University 
School of Medicine, Philadelphia, PA.


Chronic renal alterations induced experimentally by nephrotoxic agents are 
characterized by structural and functional changes in each nephron, leading to heterogeneous 
renal hypertrophy. These alterations may further lead to the development of chronic renal 
failure (CRF). Among the factors potentially involved in the processes of inflammation, 
regeneration and fibrosis occurring in this experimental model, Hyaluronan (HA) and its 
main receptor, CD44, could be considered as suitable candidates. In the present study, we 
administered nephrotoxic agents by subcutaneous injection to Wistar rats (K2Cr2O7 + 
HgCl2). Surviving animals developed CRF, demonstrating both atrophic and hypertrophic 
changes in different segments of the nephron. Histological sections taken between 1 wk 
and 6 months after nephrotoxics injection were examined to assess tissue injury, tubular 
and interstitial cell proliferation, immunostaining of hyaluronan (HA) and its main 
receptor CD44, and fibrosis. One week after injury, tubular damage and regeneration 
were associated with large deposits of HA and abundant inflammatory cells in the 
peritubular matrix. CD44 was expressed in both lymphocytes and macrophages, as well 
as in undifferentiated, regenerative epithelial cells. At longer term, some altered proximal 
tubules regained a differentiated phenotype while progressively losing CD44 expression. 
Peritubular HA declined in parallel to progression of tubular repair. Strikingly, however, 
strong HA immunostaining was retained in areas of chronic tubular alterations, together 
with CD44 expression in cystic and atrophic tubules, focal proliferation of interstitial cells, 
and patchy fibrosis. Our data obtained in a realistic model of CRF suggest that HA and 
CD44 are involved in the proliferation of both tubular regenerative cells and interstitial 
cells, the latter being associated with patches of progressive fibrosis.
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Indoxyl Sulfate Inhibits Proliferation of Human Proximal Tubular Cells 
Via Endoplasmic Reticulum Stress  Takahisa Kawakami, Reiko Inagi, 
Toshiro Fujita, Masaomi Nangaku.  Division of Nephrology and Endocrinology, 
University of Tokyo School of Medicine, Tokyo, Japan.


Uremic toxins can cause renal injury and contribute to the progression of chronic 
kidney disease (CKD), where tubulointerstitial injury is central, but little is known about 
its mechanism. Endoplasmic reticulum (ER) stress in renal tubular cells has been shown to 
play a critical role in pathophysiology of many renal diseases. Therefore, we investigated 
whether a representative uremic toxin, indoxyl sulfate (IS), induces ER stress in tubular 
cells and, if so, its biological consequences. IS, at the concentrations of 2 mM or more, 
dose-dependently induced ER stress in cultured human proximal tubular cells, HK-2, 
shown by the increase in CHOP, a transcription factor induced by ER stress, and GRP78, 
an ER chaperone, in the immunoblot. An antioxidant, N-acetyl cysteine, prevented the 
increase in CHOP and GRP78 by IS, showing that reactive oxygen species mediate IS-
induced ER stress. Furthermore, the results of MTS assay showed that IS significantly 
decreased the cell number compared to the control after 24-hour incubation. However, the 
results of trypan blue staining and LDH assay showed that IS didn’t promote cell death 
in HK-2, whereas BrdU assay demonstrated that IS inhibited tubular cell proliferation. 
In addition, IS up-regulated a cyclin-dependent kinase inhibitor p21 in the immunoblot. 
To investigate whether ER stress per se has a role in inhibiting cell proliferation, we used 
siRNA of CHOP because this transcription factor is induced by ER stress and can cause cell 
cycle arrest. CHOP siRNA reversed the suppression of cell proliferation by IS compared 
to the negative control. Proliferation of tubular cells is thought to counteract progression 
of tubulointerstitial injury in CKD. Therefore, IS can promote renal dysfunction through 
preventing cell proliferation with subsequent accumulation of itself, which forms a vicious 
cycle. In conclusion, the results in this study suggest that uremic toxins can promote renal 
dysfunction through ER stress and that ER stress can be a target for the therapy to suppress 
the progression of CKD.
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Suppressive Effect of Electrolyzed Water with High Dissolved Hydrogen 
(H2) on Cardiorenal Syndrome of Dahl Salt Sensitive Rat  Wan-Jun Zhu,1,3 
Junichiro Kato,1 Masaaki Nakayama,1 Sadayoshi Ito,2 Shigeru Kabayama,3 
Takefumi Mori.2  1Research Division of Dialysis and Chronic Kidney Disease, 
Graduate School of Medicine of Tohoku University, Sendai, Miyagi, Japan; 
2Division of Nephrology, Endocrinology and Vascular Medicine, Tohoku 
University, Sendai, Miyagi, Japan; 3Medical Device, Nihon Trim Co, Ltd, 
Osaka, Japan.


Background:
Electrolyzed water (EW) exhibits high pH, low dissolved O2, high dissolved H2, and 


significant negative redox potential. EW has attracted much attention because of its chemical 
antioxidative potential. Oxidative stress and carbonyl stress is increased in chronic kidney 
disease, and it is associated with cardiorenal syndrome.


Material and method:
Dahl salt sensitive rat, male (n=35) were divided into two groups being preconditioning 


with EW (n=17) or filter water (FW) (n=18) in drinking. After 6 weeks ad lib drinking, rats 
were subjected to ischemia reperfusion by clipping unilateral kidney artery and vein for 
45 min (EW n=12, FW n=11). A week later, rats were sacrificed to collect heart, kidney, 
and blood sample. Blood pressure (BP), urinary albumin and TBARS (malondialdehyde) 
were monitored. ED1 immunostained and Masson staining were performed and analyzed 
in heart and kidney.


Result:
Body weight, BP, water and food consumption, parameters of urine (TBARS, albumin, 


MCP-1) and plasma (MCP-1, BUN, IL6, TNF, methylglyoxal 3-DG), no differences were 
found between two groups. However, Glomerular adhersion and crescentic formation ratio 
was significantly decreased in EW group (FW vs. EW: 3.6±0.6 vs. 3.1±0.4% in sham rat, 
NS; 5.0±1.0 vs. 2.8±0.5% in IR rat, p<0.05). Number of ED-1 positive cells (per slice) 
in kidney cortex was significantly decreased in EW group (FW vs. EW: 47.5±12.8 vs. 
46.8±12.9 in sham rat, NS; 235.2±38.3 vs. 129.3±30.0 in IR rat, p<0.05). Cardiac fibrosis 
was significantly suppressed in EW group (FW vs. EW: 3.3±0.4 vs. 2.0±0.2% in sham rat, 
p<0.05, 3.8±0.3 vs. 2.9±0.3% in IR rat, p<0.05).


Conclusion:
Electrolyzed water displays suppressive effect on cardiorenal syndrome of Dahl Salt 


sensitive rat by attenuating inflammatory reaction.
Disclosure of Financial Relationships: nothing to disclose
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Role of Tubuloglomerular Feedback in Response to Ischemia  Prabhleen 
Singh, Scott C. Thomson, Francis B. Gabbai, Aihua Deng, Roland C. Blantz.  
Medicine, UCSD & VASDHS.


CKD is considered a risk factor for AKI due to the increased frequency of AKI in CKD 
patients. However, the severity of AKI is not necessarily worse in CKD. Hemodynamic 
adaptations in early CKD can modify the severity of response to an acute insult. In subtotal 
nephrectomy (STN) model of CKD, we observed an absent tubuloglomerular feedback 
(TGF) response, which was restored to normal by angiotensin blockade by losartan (AJP 
2009). Normally, as TGF activation in AKI is one of the mechanisms that reduces GFR, 
the absence of TGF in STN could be protective after AKI.


The response to ischemia reperfusion (IR) injury was compared between STN and 
unilateral nephrectomy (UN) which has normal TGF responses, in male Wistar rats. 
Whole kidney GFR was measured 24 hours after IR. In UN, GFR was lowered by 75% 
from 1.74±0.1 to 0.45±0.1 ml/min, p=0.0001. But in STN, there was only a 28% decline 
in GFR, from 0.86±0.1 to 0.62±0.1 ml/min, p=0.02. After restoration of TGF in STN by 
losartan treatment GFR was reduced by 54% from 1.23±0.1 to 0.57±0.1, p=0.001. This 
decline was greater than that observed in untreated STN (28%). Other systemic data is 
shown in table 1. Absence of TGF mediated decline in GFR in STN after IR may lead 
to ongoing reabsorptive work by the injured tubules and worse outcomes later. So, we 
examined if there was any late consequences of IR by measuring GFR 1 week after IR in 
STN. However, no deterioration of GFR (1.4±0.2 ml/min) was observed.
Table 1. Systemic Data
Groups Weight±SEM (gms) BP±SEM (mm Hg) Hematocrit±SEM GFR±SEM (ml/min)
UN, n=6 325±16 122±6* 45±1 1.74±0.1
UN+IR, n=5 329±15 109±6 41±2 0.45±0.1#
STN, n=6 290±11 148±7 47±2 0.86±0.1
STN+IR, n=6 280±7 154±6 42±2 0.62±0.1
STN+Los, n=4 291±5 105±6* 44±0.9 1.23±0.1
STN+Los+IR, n=7 280±4 114±5 42±1 0.57±0.1^
Los=losartan treated, *p<0.05 vs.STN, #p=0.0001 vs. UN,^p=0.001 vs. STN+Los,


STN kidney is relatively resistant to IR injury. Hemodynamic adaptations in early 
STN such as a muted TGF response contribute to the resistance of STN to IR. Angiotensin 
blockade restores the TGF response making the STN kidney more sensitive to IR mediated 
renal injury.
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siP53 Minimizes Acute Kidney Injury (AKI) and Prevents Development 
of Chronic Kidney Disease (CKD)  Silvia B. Campos-Bilderback,1 Ruben 
M. Sandoval,1 Elena Feinstein,2 Swetlana Boldin-Adamsky,2 Anat Brafman,2 
Daniel Rothenstein,2 Rami Skaliter,2 Bruce A. Molitoris.1,3  1Medicine, Division 
of Nephrology, Indiana University School of Medicine, Indianapolis, IN; 2Quark 
Pharmaceuticals, Inc., Ness Ziona, Israel; 3Roudebush VAMC, Indianapolis, 
IN.


The clinical importance of AKI in accelerating progression of CKD to end stage 
renal disease has recently been documented. As we have previously shown siRNA to p53 
minimizes ischemic AKI (JASN, In Press), we postulated its recurrent use would limit the 
development of CKD secondary to recurrent injury. To test this hypothesis, 10 male SD 
rats/group underwent recurrent 45 minute bilateral renal pedicle clamp ischemia, followed 
by i.v. administration of either PBS or siP53, at monthly intervals for 5 cycles. Serum 
creatinines values (SCr) on days 1, 2 and 7 post injury confirmed the previously reported 
beneficial effect of siP53 in ischemic AKI for each cycle. Each consecutive cycle resulted 
in a higher SCr at days 1, 2, and 7, compared to the previous cycle, in the untreated group, 
but not the siP53 treated group.


Seven days following the 5th cycle of ischemia, the SCr and creatinine clearance in 
untreated rats vs siP53 treated rats were (1.4 ± 0.2 vs 0.6 ± 0.2 mg/dl, P<0.01 and 0.19 ± 
0.15 vs 0.60 ± 0.20 ml/min/100 gm, P<0.01), respectively. Urinary protein/ml GFR was 
markedly elevated in untreated rats compared to siP53 treated rats (0.28 ± 0.01 vs 0.06 ± 
0.05 mg/ml GFR/24hr, P<0.05). Furthermore, both acute (2.8 ± 1.8 vs 1.3 ± 0.9, P<0.05) 
and chronic (4.1 ± 1.7 vs 2.3 ± 1.2, P<0.05) histopathologic kidney scores were higher 
in the untreated rats. Finally, to evaluate siRNA uptake by PTC the intravital uptake of 
Cy3-siRNA was shown in both groups to be uniform even in rats with elevated SCr from 
the untreated group. These data taken together indicate that recurrent use of siRNA to p53 
markedly reduced injury associated with periodic ischemic AKI and minimized functional 
and structural progression to CKD.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2211


Renal Ischemia Regulates Marinobufagenin Release in Humans  Jiang 
Tian, Steven Haller, Sankaridrug Periyasamy, Joseph I. Shapiro, Zi-jian Xie, 
Pamela Brester, Christopher J. Cooper.  Medicine, University of Toledo Health 
Science Campus, Toledo, OH.


Background: Cardiotonic steroids (CTS), including Marinobufagenin (MBG), are a 
group of new steroid hormones found in humans with congestive heart failure, myocardial 
infarction, and chronic renal failure. We have previously shown in both the rat and the 
mouse that partial nephrectomy induces MBG elevation and cardiac fibrosis. We have further 
found that the increase in MBG appears to be both necessary and sufficient to induce the 
cardiac fibrosis (Kennedy, Hypertension, 2006; Elkareh, Hypertension, 2007, Kennedy, 
AJP-Renal, 2008). The objective of this study is to test whether renal ischemia regulates 
MBG release in humans with renal artery stenosis (RAS). Method and Results: Plasma 
MBG levels were measured in 100 RAS patients enrolled in the RESIST trial at baseline, 
24 hr and 1 month post stenting. The design and results of the RESIST trial which focused 
on testing methods of protecting renal function during renal artery stenting have been 
published previously (Cooper, Circulation, 2008). Additional blood samples were collected 
from 26 normal healthy controls, and 28 hypertensive patient controls who had cardiac 
atherosclerosis but no demonstrable renal artery stenosis. MBG levels were significantly 
higher in RAS patients compared to the two control groups (0.76±0.06 vs 0.25±0.02 and 
0.22±0.02, both p<0.01). Levels of MBG tended to be higher in patients with bilateral as 
compared with unilateral disease, but this trend did not reach statistical significance (p=0.11). 
MBG levels decreased after stenting (0.76±0.06 nM at baseline, 0.66±0.06 nM at 24 hour 
and 0.61±0.05 nM at 1 month, both p<0.01). The change of MBG at 24 hour was positively 
correlated with the change of GFR in patients with bilateral renal artery stenosis (r2=0.57, 
p<0.05). Conclusion: MBG levels are increased by renal ischemia in RAS patients whereas 
reversal of renal ischemia by stenting treatment reduces MBG levels. These results suggest 
that renal ischemia may be a major cause for MBG release in these patients.
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Suppression of Transcriptional Factor mafB In Vivo by siRNA Technique 
Reduced Lipocalin 2 Expression in the Kidney  Ken Tsuchiya, Takumi 
Yoshida, Hidekazu Sugiura, Michihiro Mitobe, Shunji Shiohira, Aya Eguchi, 
Kosaku Nitta.  Department of Medicine IV, Tokyo Women’s Medical University, 
Shinjuku, Tokyo, Japan.


Maf is a family of transcription factor proteins, and its members regulate developmental 
processes, cell differentiation, etc. In addition, mafs have been speculated to have multiple 
functions, especially in the networking of glucose, lipid, and energy balance. MafB, one 
of mafs, expressed during development and in the mature kidney, but less information is 
available regarding mafB, the aim of this study was to elucidate the role of mafB in the 
kidney. We have established a mRNA interference technique that makes it possible to 
modify the level of targeted mRNAs in the mouse in vivo. An expression vector carrying 
synthetic mafB-siRNA was rapidly injected into the tail vein of 8-week-old-mice (n=5), 
and the resulting alterations of the gene profile were analyzed with a microarray system, 
and the level of each transcript was confirmed by real-time PCR. The level of mafB 
expression in the kidney of the siRNA-treated mice was approximately 50% less than in 
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the control animals. MafB mRNA suppression in the kidney revealed that genes related to 
the immune response and lipid or iron metabolism were down-regulated, that genes coding 
complement component C3, lipocalin2 and fibrinogen Bβ/Aα polypeptide were markedly 
down regulated (to ∼1/10), that the genes coding clusterin, serine protease inhibitor 1-1 
were also down-regulated, and that the genes coding serumglucocorticoid regulated kinase 
(Sgk) and thioether S-methyltransferase (Temt) were up-regulated. Lipocalin 2, Ngal, 
which is abundantly expressed in the kidney, has been reported to have multi-potentiality, 
such as induction of renal development, protection of tissue damage, promotion of insulin 
resistance, whose expression was likely to be regulated by mafB. Suppression of lipocaline 
2 in the mafB-siRNA treated mice accelerated functional and tissue damage of the kidney 
under ischemia-reperfusion injury. MafB may regulate not only endocrine hormones in 
the pancreas, but genes coding inflammation and immune-response-related functions and 
lipid metabolism in the kidney.
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Protective Effect of Pargyline on Renal Ischemia/Reperfusion-Induced 
Fibrosis in Rats  Rana Chaaya,1 Chiara Alfarano,1 Céline Guilbeau-Frugier,1 
Nassim Fares,2 Lionel P. E. Rostaing,4 Angelo Parini,1,3 Michelle Gué.1,3  1I2MR, 
INSERM U858, Toulouse, France; 2Laboratory of Physiology, Université 
Saint-Joseph, Beyrouth, Lebanon; 3Université Paul Sabatier, Toulouse, France; 
4Néphrologie – Hypertension Artérielle – Dialyse – Transplantation, CHU 
Rangueil, Toulouse, France.


Chronic allograft nephropathy (CAN) is characterized by progressive renal dysfunction 
and tubulointerstitial fibrosis (TIF). Many factors are involved in CAN including ischemia/
reperfusion (IR) and oxidative stress. Recent evidences showed that monoamine oxidase 
(MAO) is a potential intracellular source of reactive oxygen species involved in kidney 
IR, but the role of this enzyme has not been fully elucidated. The aim of our study is to 
clarify the role of MAO in chronic interstitial renal fibrosis. Kidney ischemia was induced 
in male SD rats, nephrectomized one week before IR. IR was performed by clamping renal 
vascular pedicle for 45 min and followed by reperfusion. Cyclosporine was administered 
to exacerbate the IR injury (15 mg/kg/day per os). Two groups of rats received a single 
injection of Pargyline (Pg; an inhibitor of MAOs) 15 min before or 30 min after IR. The rats 
were sacrificed 7, 14 or 28 days after IR. Renal function was evaluated by plasma creatinine, 
apoptosis by TUNEL and fibrosis by histomorphology and RT-PCR methods. IR increased 
creatininemia since 7 days and reached the highest level at 28 days (146 mM) compared to 
controls (44 mM).Treatment with Pg either before or after IR significantly reduced the rise 
of creatininemia. IR induced acute tubular necrosis at day 7, tubular dilatation and epithelial 
atrophy accompanied by TIF at 14 days which developed in all kidney sections at 28 days. 
The severity of those lesions was alleviated in Pg treated rats only before IR and not after. 
Apoptosis increased in IR groups at 7 and 28 days and decreased only with Pg before IR. 
An increase in mRNA expression levels of TGFβ, Coll III, MMP2, αSMA, TNF-α and 
IL1-β was observed in IR animals and Pg treatment before IR avoided this increase. In 
conclusion, Pg administered before IR, improves renal function and inhibits renal fibrosis 
suggesting the important role of MAO in an early stage of ischemia.
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Wound Healing in Insulin-Resistant Conditions: Muscle Regeneration Is 
Improved by Blocking the Action of PTEN Phosphatase Which Suppresses 
Insulin/IGF-1 Signaling  Zhaoyong Hu, Huiling Wang, Dajun Liu, William E. 
Mitch.  Division of Nephrology, Baylor College of Medicine, Houston, TX.


Impaired wound healing can complicate insulin resistant conditions including CKD. 
Wound healing depends on the function of satellite cells that reside under the lamina of 
myofiber membranes. These cells not only repair damaged muscle but also are required for 
muscle growth because satellite cell number and function are reduced in models of muscle 
atrophy (e.g., aging, diabetes, hindlimb suspension, etc.). We generated insulin resistance by 
feeding mice with a high fat diet in order to study satellite cells during muscle regeneration, 
using a standard model of regeneration, cardiotoxin-induced injury. The initial stages of 
regeneration, satellite cell proliferation and differentiation (assessed by measuring the 
markers or these stages, MyoD and myogenin, respectively), did not differ in muscles of 
normal and insulin-resistant mice. In contrast, insulin resistance impaired the maturation 
of newly formed myocytes into muscle. Since overexpression of IGF-1 in muscle will 
improve muscle regeneration in models of muscle injury, we measured IRS-1-associated 
phosphatidylinositol 3-kinase (PI3K) activity in injured muscles of normal mice. PI3K/p-Akt 
signaling was increased vs values in uninjured muscles. There also was a decrease in PTEN, 
the phosphatase regulating the product of PI3K. Regeneration upregulated PTEN activity in 
muscle of insulin-resistant mice. This substantially decreased PI3K/p-Akt signaling. Next, 
we created mice with PTEN knockout but only in muscle (MPKO). In regenerating muscle, 
PTEN deletion increased the levels of p-Akt and p-p70S6K (a marker of increased protein 
synthesis). Notably, muscle regeneration processes were not impaired by insulin resistance 
in MPKO mice. We conclude that deletion of PTEN can overcome the impairment of muscle 
regeneration induced in insulin-resistant conditions. In these conditions, inhibition of PTEN 
could lead to therapeutic strategies for improving wound healing.
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Rapid Catch-Up Growth in Low Birth Weight Animals Induces Accelerated 
Senescence in Kidneys and Hearts  Valerie A. Luyckx,1 Catharine A. 
Compston,1 Thomas Simmen,2 Thomas F. Mueller.1  1Medicine, University 
of Alberta, Edmonton, AB, Canada; 2Cell Biology, University of Alberta, 
Edmonton, AB, Canada.


Accelerated senescence contributes to progression of chronic diseases. Epidemiologic 
studies show a strong association of low birth weight (LBW) with hypertension, renal and 
cardiovascular diseases, especially after early catch-up growth. Accelerated senescence, 
associated with LBW and catch-up growth, may be a crucial link between abnormal renal and 
vascular development and aging, inducing premature renal and cardiovascular disease.


LBW or normal birth weight (NBW) were induced in offspring by feeding pregnant 
rats an isocaloric low protein (5%) or normal protein (19%) diet from day 12 of gestation. 
Lactating rats were switched to normal chow from day 10 post-delivery until weaning. 
Subsequently LBW and NBW male offspring received either Normal (N) or Western (W) 
diets to enhance catch-up growth. At varying time points kidneys and hearts were analyzed 
for RNA and protein markers of senescence (p16, p21, p53, Rb) and mitochondrial stress 
(p66).


At birth senescence markers were not different in LBW and NBW rat kidneys and hearts. 
During rapid catch-up growth, p16 and p21 increased significantly in LBW kidneys and 
hearts (p ≤ 0.01). Renal p16 transcript levels increased progressively and were significantly 
higher in LBW rats at 3 and 6 months (p ≤ 0.02). Among NBW rats, those on the W diet had 
significantly higher p16 expression compared to those on N diet (p ≤ 0.02). At 6 months, 
expression of hypophosphorylated Rb protein was higher in LBW rat kidneys (p < 0.01), 
corroborating p16 findings. Transcript levels of renal p66 were significantly higher in LBW 
compared to NBW rats at 6 months (p = 0.012) suggesting an increase in reactive oxygen 
species production in LBW kidneys.


We conclude that LBW rats exhibit accelerated senescence in kidneys and hearts after 
a period of rapid catch-up growth. Premature renal and cardiac senescence in LBW rats 
may be an important link between early catch-up growth and later-life hypertension, renal 
and cardiovascular disease.
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Systemic Delivery of Interleukin-10 by an AAV Vector Suppresses 
Progressive Renal Disease in Metabolic Syndrome Rats  Manabu Ogura,1,2 
Masashi Urabe,2 Akira Onishi,1,2 Takayuki Ito,1 Hiroaki Mizukami,2 Akihiro 
Kume,2 Keiya Ozawa,2 Eiji Kusano.1  1Division of Nephrology, Jichi Medical 
University, Shimotsuke, Tochigi, Japan; 2Division of Genetic Therapeutics, Jichi 
Medical University, Shimotsuke, Tochigi, Japan.


Interleukin (IL)-10 is an anti-inflammatory cytokine and a number of its therapeutic 
applications for inflammatory diseases and cardiovascular diseases have been explored. 
However, clinical trials with the administration of recombinant IL-10 for intractable 
inflammatory diseases such as Crohn’s disease, rheumatoid arthritis, and psoriasis proved 
only marginally effective, probably due to a short lifespan of IL-10.


In order to examine the therapeutic effect of IL-10 on chronic renal disease, we 
constructed a type 1 recombinant AAV (rAAV) expressing IL-10 or GFP. rAAV equivalent 
to 1011 vector genomes was injected into tibialis anterior muscle of five-week old Zucker 
fatty rats (ZFRs), a model of metabolic syndrome and Zucker lean rats.


The ZFRs that received rAAVIL10 (ZFR-IL10) maintained the serum IL-10 level 
greater than 100 pg/ml over 25 weeks after vector injection whereas that in ZFRs injected 
with rAAVGFP (ZFR-GFP) or mock- transduced ZFRs (ZFR-PBS) was below 30 pg/ml. 
At 25 weeks post-injection the urinary protein was 53.5 ± 18.7 (mean ± SE) mg/day in 
ZFR-IL10 and 116.3 ± 39.8 mg/day in ZFR-PBS. Creatinine clearance, blood pressure, 
and body weight did not differ significantly among ZFR-IL10, ZFR-GFP and ZFR-PBS. 
Light micrographs of renal sections exhibited glomerular enlargement in ZFR-GFP and 
ZFR-PBS, but the glomeruli in ZFR-IL10 remained smaller. In any groups no inflammatory 
cell infiltration, interstitial fibrosis and focal-segmental glomerulosclerosis was observed. 
Electron microscopy revealed foot process effacement of podocytes in ZFR-GFP and 
ZFR-PBS, but not in ZFR-IL10.


These results indicate that glomerular enlargement and podocyte injury underlies in the 
early stage of the glomerulopathy in ZFRs and that the systemic administration of IL-10 
with AAV vector inhibited the progression of renal disease. Our findings provide insights 
into the etiology of kidney dysfunction in metabolic syndrome.
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Beneficial Effects of Pioglitazone Is Diminished in SHR/NDmcr-cp (cp/cp) 
on High-Salt Diet  Junichi Yatabe,1,2 Midori S. Yatabe,2,3 Hironobu Sanada,1 
Tsuyoshi Watanabe.2  1Division of Health Science Research, Fukushima 
Welfare Federation of Agricultural Cooperatives, Fukushima, Japan; 2Dept. 
of Nephrology, Hypertension, Diabetology, Endocrinology and Metabolism, 
Fukushima Med. Univ., Fukushima, Japan; 3Dept. of Pharmacology, Fukushima 
Med. Univ., Fukushima, Japan.


Background: SHR/NDmcr-cp (cp/cp) (SHR-cp) is a rat model of metabolic syndrome. 
Thiazolidinediones are reported to ameliorate glucose metabolism, oxidative stress and 
proteinuria in SHR-cp. Patients on thiazolidinediones are advised to cut back on salt because 
of likely edema and weight gain, but the effects of salt loading with thiazolidinedione has 
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not been fully examined. Therefore, this study aimed to elucidate the effects of pioglitazone 
using SHR-cp on high salt diet. Methods: SHR-cp at 12 weeks of age were placed on 4% 
NaCl diet and given vehicle or pioglitazone (1mg/kg/day) orally for 4 weeks. At the end 
of the study, blood and kidney were harvested for real-time RT-PCR, western blotting and 
other assays. Results: Fasting plasma glucose, postprandial glucose and plasma insulin 
levels were not significantly different between groups (control vs pioglitazone; fasting 
plasma glucose 88.6±2.79 vs 82.6±5.42 mg/dl, postprandial glucose 176±16 vs 210±13 
mg/dl, insulin 3.38±0.91 vs 2.98±0.34 µIU/L). Urinary protein excretion did not differ 
between groups (28.4±2.1 vs 31.7±2.0 g/g.Crea), and markers of oxidative stress, urinary 
8-OHDG, 8-isoprostane and renal cortical p47phox protein were also not significantly 
different. Blood pressures were similar between control and pioglitazone groups (195±5.4 
vs 194±8.9 mmHg). Although pioglitazone group showed higher urinary sodium excretion 
(5.5±0.2 vs 6.6±0.3 mEq/day), lower plasma renin activity and lower plasma aldosterone, 
BNP levels were similar in both groups, and body weight was greater in pioglitazone group 
compared to control (474±6 vs 506±11 g). Conclusion: With excess dietary sodium chloride, 
pioglitazone was not effective in ameliorating glucose metabolism, oxidative stress markers 
or proteinuria and was associated with more weight gain. The results of this study reinforce 
the importance of salt restriction when using thiazolidinediones.
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Determinants of Albuminuria in Obesity: Is Leptin a Risk Factor?  Bisher 
Kawar, Meguid El-Nahas.  Sheffield Kidney Institute, University of Sheffield, 
Sheffield, United Kingdom.


Introduction
Several studies have shown an increase in the risk of microalbuminuria (MA) with 


obesity. It is not clear however, what determines the risk of having MA in overweight and 
obese individuals.


Aim
To investigate the determinants of MA in a group of overweight and obese subjects.
Method
The Kidney Evaluation of Overweight Population in Sheffield (KEOPS) study was 


aimed at determining the prevalence of MA in overweight and obese population. MA was 
defined as urine albumin concentration (UAC) ≥ 20 mg/L in 2 early morning samples. 
Subjects with MA (n=8) and those with only one positive sample (n=15) had a detailed 
clinical evaluation. Biochemical assessment included measurement of insulin, leptin, 
adiponectin and CRP. Arterial stiffness was estimated by measuring aorto-femoral pulse 
wave velocity (af-PWV) using Sphygmocor® analyser. Univariate regression was used to 
test correlations of UAC after double logarithmic transformation to satisfy the assumption 
of linearity.


Results
The mean age (±SD) of the 23 subjects was 55.6±13.5 years, with mean BMI 30.9±5.1. 


The main predictor for the presence of MA was HOMA insulin resistance index, OR 1.82, 
p<0.05. Log(logUAC) had significant univariate correlations with pulse pressure β= 0.50 
and leptin, β= 0.62, p<0.05. When dividing the group into overweight (BMI 25-30, n= 
14), and obese (BMI > 30, n= 9) different correlations become apparent. In the overweight, 
log(logUAC) correlates with age β=0.69, glucose β=0.77, and af-PWV β= 0.81; whilst in 
the obese it only correlates with leptin β=0.78.


Discussion
The different determinants in the two BMI subgroups may suggest different mechanisms 


for MA. In the overweight, vascular risk markers are the determinants of UAC in keeping 
with the Steno hypothesis postulating that MA is a manifestation of vascular disease. In the 
obese, leptin is associated with albuminuria. This has been observed in diabetics previously. 
It may suggest a glomerular injury in this group and not just vascular disease. The main 
limitation is the small number where multivariate analyses were not feasible.


Conclusion
We hypothesise that in obesity additional risk factors such as leptin contribute to MA 


possibly through a direct glomerular injury.
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Early Life Overnutrition Impacts on Subsequent Infantile Renal Risks in 
Male Rats: Experimental Evidence of Developmental Programming  Kee 
Hwan Yoo, Hyung Eun Yim, Kissu Ha, In Sun Bae, Young Sook Hong, Joo Won 
Lee.  Pediatrics, Korea University Guro Hospital, Seoul, Korea.


Overnutrition during critical perinatal periods is associated with determining 
susceptibility to obesity and well known comorbidities. We aimed to investigate the effects 
of overnutrition during neonatal periods on the development of early-onset obesity and 
renal pathophysiological changes. Rat pup litters were adjusted to either 3 or 10 pups per 
mother (overnurition and control, respectively) from day 1 to days 21 of life. We measured 
the effects of early postnatal nutrition excess on body weight, blood pressure, blood glucose 
and potential renal changes related to obesity by 28 days. Smaller litter male pups weighed 
heavier than controls on days 4 and between days 10 and 28 after birth (P < 0.05). By 
28 days of age, there were no differences of kidney weight per body weight ratio, blood 
pressure and blood glucose levels between the two groups. Overnutrition had no significant 
effects on renal cell proliferation, apoptosis, numbers of ED-1 positive macrophages and 
glomerulosclerosis. In immunoblots and immnnohistochemistry, renin and angiotensin II 
type (AT) 2 receptor protein expressions significantly increased in neonatally overfed rats 
(P < 0.05). In contrast, plasminogen activator inhibitor (PAI)-1 and matrix metalloproteinase 
(MMP)-9 protein expressions decreased in the overnutrition group (P < 0.05). AT 1 receptor, 
monocyte chemoattractant protein-1, tissue inhibitor of MMP-1, tumor necrosis factor-α, 


osteopontin and adiponectin expressions were not different between the two groups. Our data 
demonstrate that postnatal overfeeding leads to early-onset obesity and brings unexpected 
and deleterious renal alterations. Increased renin and AT2 may decrease renal PAI-1 and 
MMP-9, suggesting an inhibitory effect on accumulation of extracellular matrix proteins 
or the impairment of matrix turnover in neonatally overfed male rats.
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Satellite Cell Dysfunction Via Impaired IGF-1 Signaling Contributes to 
the Muscle Atrophy of CKD  Liping Zhang,1 Xiaonan Wang,2 Huiling Wang,1 
Zhaoyong Hu,1 Jie Du,1 William Mitch.1  1Division of Nephrology, Baylor College 
of Medicine, Houston, TX; 2Renal Division, Emory University, Atlanta, GA.


Muscle wasting complicates CKD by contributing to morbidity and mortality. 
Previously, we showed that one mechanism causing muscle wasting is acceleration of 
protein degradation via activation of caspase-3 and the ubiquitin-proteasome system. 
We also showed that impaired insulin/IGF-1 signaling activates these proteases. We now 
provide another mechanism contributing to the muscle atrophy of CKD: satellite cells 
residing under the lamina of myofiber membranes are dysfunctional. Activated satellite 
cells not only repair damaged muscle but also are required for muscle growth because 
satellite cell number and function are reduced in models of muscle atrophy (e.g., aging, 
diabetes, hindlimb suspension, etc.). We investigated if CKD affects satellite cell function 
using in vitro and in vivo models. In vitro, satellite cells isolated from muscle of CKD 
mice had reduced expression of MyoD, the master switch of satellite cell activation. 
Differentiation of these cells into mature myotubes was also suppressed by CKD. In 
vivo, we studied regeneration of muscle following injury: CKD markedly decreased 
expression of both MyoD and myogenin (a marker of differentiation) and delayed muscle 
regeneration. CKD also decreased expression of embryonic myosin heavy chain, indicating 
impaired myofiber formation. CKD reduced Akt phosphorylation in myogenin-positive, 
differentiating satellite cells indicating there was impaired IGF-1 signaling. To examine if 
IGF-1 activates myogenic genes, we found that inhibition of phosphatidylinositol 3-kinase 
(PI3K) prevented expression of myogenic genes in cultured cells. Next, we created an 
inducible, IGF-1 receptor knockout mouse (IGF-1RKO): in these mice as in CKD mice, 
satellite cell function and muscle regeneration were impaired and in regenerating muscle 
of CKD or IGF-1RKO mice, fibrosis increased. Thus, CKD impairs IGF-1R signaling 
suppressing satellite cell function and inducing fibrosis. These results suggest therapeutic 
targets for reducing CKD-induced muscle wasting.
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Mechanisms by Which Myostatin Inhibition Ameliorates CKD-Induced 
Muscle Wasting  Liping Zhang,1 Vik Rajan,1 Huiling Wang,1 Zhayong Hu,1 H. 
Q. Han,2 Xiaolan Zhou,2 Yanping Song,2 Jie Du,1 William Mitch.1  1Division 
of Nephrology, Baylor College of Medicine, Houston, TX; 2Amgen, Thousand 
Oaks, CA.


Muscle wasting frequently occurs in chronic kidney disease (CKD) despite an adequate 
diet. One mechanism for muscle wasting is increased muscle protein degradation plus 
decreased protein synthesis. Another mechanism could be dysfunction of satellite cells 
located under the basal lamina of muscle. These cells are responsible for repairing damaged 
muscle and maintaining muscle mass. Since loss of function mutations in the myostatin 
(GDF8) gene causes significant growth of muscle and body weight, excess myostatin could 
contribute to CKD-induced muscle loss. Indeed, we found increased myostatin mRNA and 
protein in muscle of mice with CKD. Therefore, we examined how myostatin inhibition 
would influence CKD-induced muscle wasting in vivo by injecting an anti-myostatin 
peptibody, intraperitoneally every other day for 1 week. Myostatin inhibition in CKD vs 
PBS-injected mice caused: 1) a 5.3± 0.89% (mean± SE; p<0.01) increase in body weight; 
2) increased weights of mixed-fiber gastrocnemius and tibialis anterior and the white fiber, 
extensor digitorum longus (EDL) muscles; and 3) decreased the rate of protein degradation 
(17.5±3.4%; p=0.001) and increased protein synthesis in EDL muscles (13±1.9%; p=0.02). 
The increase in body and muscle weights persisted for 28 days. 4) The mechanism was 
related to improved satellite cell function: myostatin inhibition increased mRNAs of 
MyoD and myogenin, proliferation and differentiation markers, respectively (P<0.05). 
Myostatin inhibition also improved regeneration of injured muscles from CKD mice, 
indicating improved function of satellite cells. Finally, myostatin inhibition increased Akt 
phosphorylation indicating improved insulin/IGF-1 signaling in muscle. Thus, myostatin 
inhibition not only improves muscle protein metabolism but also stimulates satellite cell 
activation and function. These benefits are related to activation of insulin/IGF-1 signaling 
and offer potential therapeutic strategies for the muscle wasting that complicates CKD.
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Accumulation of Advanced Oxidation Protein Products Induces Podocyte 
Apoptosis and Deletion through NADPH-Dependent Superoxide 
Generation  Li Li Zhou, Fan Fan Hou, Guo Bao Wang, Fang Yang.  Division 
of Nephrology, Nanfang Hospital, Southern Medical University, Guangzhou, 
Guangdong, China.


Chronic accumulation of plasma advanced oxidation protein products (AOPPs) 
is prevalent in diverse disorders such as diabetes, metabolic syndromes, and chronic 
kidney disease, and has been linked to progression of glomerulosclerosis. However, the 
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mechanism(s) underlying the renal pathogenic effect of AOPPs have not been clarified. 
We posit that accumulation of AOPPs may induce apoptosis of podocyte and promote 
podocyte depletion. In vivo, podocyte apoptosis significantly increased in normal Sprague 
Dawley rats treated with chronic administration of AOPPs modified rat serum albumin. 
Podocyte apoptosis coincided with the onset of albuminuria and preceded significant 
losses of glomerular podocytes in AOPPs-challenged rats. In vitro, increased extracellular 
AOPPs (200µg/ml) rapidly triggered production of intracellular superoxide through 
activation of NADPH oxidase and led to upregulation of p53, Bax, and caspase 3 activities 
and to apoptosis of conditionally immortalized podocytes. Chronic inhibition of NADPH 
oxidase with apocynin prevented podocyte apoptosis and ameliorated podocyte depletion 
and albuminuria in AOPPs-challenged rats. These data demonstrated for the first time 
that accumulation of AOPPs promotes podocyte depletion through induction of podocyte 
apoptosis. AOPPs-induced podocyte apoptosis is mainly mediated by NADPH oxidase-
dependent superoxide generation which activates p53∼Bax proapoptotic pathway.
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Characteristic Cytotoxicities of Methylglyoxal (MGO) and Its Degradative 
Product Formic Acid (FA): A Possible Clinical Relevance to Uremic 
Pathology  Kenji Koizumi,1 Masaaki Nakayama,2 Keisuke Nakayama,2 Wan-Jun 
Zhu,2 Junichiro Katoh,2 Takefumi Mori,1 Sadayoshi Ito.1  1Tohoku University 
Graduate School of Medicine, Sendai, Miyagi, Japan; 2Research Division of 
Dialysis and CKD, Ohoku University Graduate School of Medicine, Sendai, 
Miyagi, Japan.


A toxicα-oxyoaldehyde MGO are elevated in patients with CKD and it is shown that the 
degradating reaction of MGO is enhanced by increased oxidative stress (e.g. the presence 
of H2O2), generating FA, one-carbon donor, a precursor of purine body. Numerous studies 
have revealed the cytotoxicity of MGO but the precise mechanism has remained unclear 
in relevance to uremic pathology. Thus, to address the issue, characteristics of cytotoxicity 
of those chemicals were examined.


Cytotoxic effects of MGO and FA and those in the presence of a coenzyme 
tetrahydrofolate (THF: a one-carobon transfer, methotrexate (MTX: an inhibitor in purine 
metabolic pathway), aminoguanidine (AG: a trap agent for MGO), or PEG-catalase (PEG: 
a scavenger of endogenous H2O2), were studied using monocytic cell line U937. Cells 
were incubated up to 24 hours in RPMI containing test compounds. Cell viability was 
evaluated by ATP chemiluminescence.


MGO exerted cytotoxicity in a dose-dependent manner (0.001-2mM) with the abrupt 
fall of the viability at 1.0mM. It was largely suppressed by preincubation with AG and 
partially by PEG. On the other hand, FA presented dual phenomena: an enhancement in cell 
viability in lower concentrations (0.001-2.0mM); a cytotoxic effect in higher concentrations 
(10-20mM). Aminoguanidine nor PEG in FA showed no such significant suppressive effects 
as observed in MGO. The increased cell viabilities by FA were not enhanced by THF but 
inhibited by MTX-preincubation.


We have shown the unique characteristics of cytotoxic effects of MGO and its 
metabolite, FA. The latter is involved with an enhancement of ATP, purine body produciton. 
This may indicate a novel pathological role of MGO-FA axis for the cytotoxicity and alterd 
purine metabolism in CKD.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2224


Renal Denervation Protects Renal Function by Suppressing NAD (P)H 
Oxidase Activity in Dahl Salt-Sensitive Rats  Hajime Nagasu, Satoh Minoru, 
Daisuke Yorimitsu, Takeo Sakuta, Naruya Tomita, Tamaki Sasaki, Naoki 
Kashihara.  Div of Nephrology, Dept of Internal Medicine, Kawasaki Medical 
School, Kurashiki, Japan.


[Background] Renal sympathetic nerve activity has important roles on renal function in 
chronic kidney disease. Sympathetic nerve activity affect on renal pre- and post-glomerular 
vascular resistances, suggesting that glomerular hypertension may be closely linked to 
sympathetic nerve activity. Recent studies indicated that beta agonist directly stimulate 
NADPH oxidase in endothelial cell. So we investigated whether renal denervation protects 
renal function through an anti-oxidative effect.


[Methods and Results] Right kidneys were removed from Dahl salt-sensitive 
hypertensive rats. Two weeks later, the rats underwent either left renal denervation (RDNX; 
n= 10) or a sham operation (sham; n=10). The effectiveness of RDNX was confirmed by 
sympathetic nerve fiber staining and kidney norepinephrine concentration. Six weeks 
later, we assessed renal function and then sacrificed the animals. After the RDNX or 
sham surgery, blood pressure and heart rate were similar in both groups. However, serum 
creatinine, urinary albumin excretion, and the histological glomerular sclerosis were lower 
in the RDNX group than the sham group. These results suggest that RDNX was protective 
for renal function and prevented glomerular sclerosis. Fluorescence staining for reactive 
oxygen species (ROS) in isolated glomeruli was significantly weaker in the RDNX group. 
A lucigenin assay of glomeruli indicated that RDNX may have caused the reduction in 
ROS through suppression of NAD(P)H oxidase activity. Expression levels of mRNA for 
NAD(P)H oxidase and of Rac1 protein were higher in glomeruli from the sham group than 
the RDNX group. Ex vivo study, using isolated glomeruli from SD rats, we investigated 
the direct effects of catecholamine on NAD(P)H oxidase activity. Although the NAD(P)
H oxidase activity did not change with administration of either the α- or β2-agonist, it 
increased with the β1-agonist.


[Conclusion] Renal sympathetic denervation protected against glomerular sclerosis 
by suppressing NAD(P)H oxidase activity in a glomeruli.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2225


Gremlin, a BMP-7 Antagonist, Induces Epithelial Mesenchymal Transition 
through the Smad Signaling Pathway  Sergio A. Mezzano,2 Raquel Rodriguez-
Diez,1 Alejandra Droguett,2 Gisselle Carvajal-González,2 Jesús Egido,1 Marta 
Ruiz-Ortega.1  1Laboratorio de Nefrología y Patología Vascular, Fundación 
Jiménez Diaz, Madrid, Spain; 2Laboratorio de Nefrología, Universidad Austral 
de Chile, Valdivia, Chile.


Epithelial-mesenchymal transition (EMT) is an important process during renal fibrosis. 
Gremlin, a BMP-7 antagonist, is highly expressed in areas of tubulo-interstitial fibrosis 
of progressive human glomerular diseases, where it is strongly colocalizated with tubular 
TGF-b, main inductor of EMT, suggesting a role of gremlin in this process. Recently we have 
observed that stimulation of human tubuloepithelial cells (HK-2 cell line) with recombinant 
gremlin induces transdifferentiation into myofibroblasts like cells, characterized by de novo 
protein expression of mesenchymal markers such as a-smooth muscle actin (a-SMA) and 
vimentin, and loss of the epithelial marker E-cadherin.


In order to evaluate the direct role of gremlin in EMT, we carried out in vitro studies 
with transfected HK-2 cells with a plasmid containing human Gremlin cDNA sequence 
developed in our laboratory (pCDNA3 GREMLIN-myc IRES2-eGFP plasmid). By 
inmunohistochemistry we observed an increased expression of mesenchymal markers in 
the transfected cells.


The mechanisms that lead gremlin induced EMT are poorly understood. Smad proteins 
are essential components of the intracellular signaling pathways used by TGF-β, and 
participate in TGF-β induced EMT and fibrosis. We studied if gremlin induces EMT by a 
Smad dependent mechanism.


By transient transfection of the Smad reporter vector asociated with luciferase we 
evaluated smad depending gene transcription. Incubation with Gremlin increased smad 
promotor activity.


By inmunofluorescence, we observed that gremlin increases phosphorylation of Smad2 
and induces the nuclear translocation of Smad2/Smad4 and Smad3/Smad4 complexes, in 
HK2 cells, after 15 to 30 minutes of incubation.


In conclusion, we propose that Gremlin, a BMP-7 antagonist, is capable of induce 
EMT through the Smad signaling pathway.
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Uremic Serum and Lipoprotein Fraction Disrupt Macrophage Lipid 
Homeostasis and Inflammation  Suguru Yamamoto,1 Patricia G. Yancey,2 
T. Alp Ikizler,3 W. Gray Jerome,4 MacRae F. Linton,2 Sergio Fazio,2 Valentina 
Kon.1  1Pediatrics, Vanderbilt University, Nashville, TN; 2Medicine, Vanderbilt 
University, Nashville, TN; 3Nephrology, Vanderbilt University, Nashville, TN; 
4Pathology, Vanderbilt University, Nashville, TN.


(Background) Increased atherosclerotic cardiovascular disease is well recognized in 
chronic kidney disease (CKD), however, the underlying mechanisms remain unknown and 
not explained by traditional risk factors.


(Purpose) Since macrophage foam cell is the hallmark of atherogenic lesions, we 
examined if serum of uremic patients alters lipid homeostasis and inflammatory functions 
of macrophages.


(Methods) Cell lipid content, cholesterol efflux and inflammatory response were 
assessed in cultured human macrophage-like THP-1 cells and peritoneal macrophages of 
apolipoprotein E-deficient mice (apoE-/-). Cells were exposed to serum or high density 
lipoprotein (HDL) fraction isolated from hemodialysis patients or normal controls +/- LPS 
for 4-48 hours. Sequential density ultracentrifugation was used to isolate the HDL fractions. 
Gas liquid chromatography measured cellular lipid content and used to determine cholesterol 
efflux. mRNA expression assessed inflammatory markers.


(Results) Serum or HDL fraction of dialysis patients increased lipid content in THP-1 
cells (serum:17.8±2.7mg/mg protein vs 12.8±1.4, p<0.05, HDL fraction:12.5±2.7mg/mg 
protein vs 10.3±2.5, p<0.05). Compared with controls, HDL fraction of uremics was less 
effective in facilitating cholesterol efflux from cholesterol loaded mouse cells (34.3±3.0% 
vs 62.7±4.75, p<0.05). HDL fractions of uremics caused heightened inflammation (relative 
mRNA expression for TNF-a:15.8 ± 1.4 vs 4.8 ± 0.4, p<0.05 and IL-6:28.7 ± 4.9 vs 5.8 ± 
3.7, p<0.05, IL-1b:32.9 ± 3.3 vs 7.2 ± 1.5, p<0.05).


(Conclusion) Thus, compared with individuals with intact kidney function, serum and 
HDL fractions of dialysis patients increase macrophage lipid content, inhibit cholesterol 
efflux and promote a heightened response of inflammatory modulators. Uremia perturbs 
the usually antiatherogenic role of HDL in lipid metabolism and inflammation that may 
promote foam cell formation in CKD.
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Increased Procalcitonin Levels in End Stage Renal Disease and Chronic 
Kidney Disease as an Indicator of Inflammatory Activation  Vinod K. 
Bansal,1 Daniel Fareed,2 Cafer Adiguzel,2 Debra Hoppensteadt,2 Josephine 
Cunanan,2 Jawed Fareed.2  1Nephrology, Loyola University Medical Center, 
Maywood, IL; 2Pathology, Loyola University Medical Center, Maywood, IL.


Increased levels of procalcitonin (PCT) and other calcitonin precursors are associated 
with systemic inflammatory responses in patients with burns, trauma or sepsis. Since 
end stage renal disease (ESRD) and chronic kidney disease (CKD) represent syndromes 
involving inflammatory responses, we hypothesized that PCT may also be elevated in 
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patients with these pathologic conditions. Apparently sepsis-free blood plasma samples 
collected from normal donors (n=100) and patients with ESRD(n=67) and CKD (n=67) 
were retrospectively analyzed for circulating PCT levels using an immunocolormetric assay 
(ILMA PCT,BRAHMS, Berlin Germany). This test utilizes two monoclonal antibodies 
that are directed to the calcitonin and katacalcin portions of PCT. The capturing antibody 
is immobilized on the surface of the coated tube and a labeled anti-calcitonin is used as 
a tracer. Diluted plasma samples incubated and both antibodies react with the PCT to 
form a sandwich complex. The excess tracer antibody is discarded after incubation. The 
amount of residual tracer is measured in a luminometer. The intensity of luminescence is 
proportional to the amount of PCT in the sample. PCT levels in normal individuals were 
0.24±0.11 ng/ml, whereas higher levels were measured in CKD(0.81±0.35 ng/ml) and 
ESRD (0.93±0.36 ng/ml) (P<0.05 compared to normals). Although wide ranges in the PCT 
values were observed, the levels were much higher than normal. These studies suggest that 
patients with ESRD and CKD may exhibit elevated levels of PCT which may not be due 
to sepsis. Measurement of PCT in these patients may be useful in the risk stratification 
and clinical management.
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Chronic Kidney Disease (CKD) and Overexpression of Kruppel-Like 
Factor 4 (KLF4) Predict Outcome of Urinary Tract Transitional Cell 
Carcinoma (TCC)  Cheng-Wei Chuang,1 Der-Cherng Tarng.1,2  1Department 
and Institute of Physiology, National Yang-Ming University, Taipei, Taiwan; 
2Division of Nephrology, Department of Medicine, Taipei Veterans General 
Hospital, Taipei, Taiwan.


Objective: The study was aimed to investigate the effects of CKD and KLF4 expression 
in the outcome of human urinary tract TCC.


Methods: Formalin-fixed paraffin-embedded TCC tissues of 205 patients were 
immunohistochemistrically stained with anti-KLF4 antibody. The baseline GFR was 
measured by modified MDRD equation. Recurrence, metastasis and cause of death were 
registered during follow up.


Results: The mean follow-up period was 45 months. All patients were stratified into 
mild, advanced and end-stage renal failure (GFR >60, 15-59, and <15 ml/min/1.73 m2) 
and weak, moderate and strong KLF4 expression according to percentage and intensity 
of positive cells, respectively. The results show that advanced CKD (age-, sex-adjusted 
HR: 3.7 [95% CI: 1.6-8.3], p<0.005), end-stage renal failure (adjusted HR: 17.7 [7.8-
40.7], p<0.001), and strong KLF4 expression (adjusted HR: 3.1 [1.6-4.8], p<0.005) were 
independent indicators for predicting poor survival among TCC patients. Moreover, KLF4 
overexpression in TCC was significantly associated with metastasis and liable to recurrence. 
Using trans-well migration and invasion assays in 3 bladder carcinoma cell lines with 
different KLF4 expression (RT4<HT1197<<HT1376), the degree of migration/invasion 
levels were paralleled by KLF4 mRNA and protein levels (p<0.05).


Conclusion: CKD and KLF4 overexpression were associated with poor clinical 
outcome in human urinary tract TCC. Increased KLF4 mRNA and protein expression had 
potential to facilitate the migration and invasion of bladder carcinoma cells.
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Twelve Weeks of Treadmill Exercise Accelerates Age-Dependent Kidney 
Disease in the Fisher 344 (F344) Male Rat  Natasha C. Moningka,1 Amy 
Sindler,2 Judy Muller-Delp,1 Chris Baylis.1,3  1Physio, Univ. of Florida, 
Gainesville; 2Physio, West Virginia Univ., Morgantown, WV; 3Medicine, Univ. 
of Florida.


Exercise (EX) has many cardiovascular benefits, some mediated by increased blood 
flow and shear stress induction of endothelial NO synthase (eNOS) and the anti-oxidant 
extracellular superoxide dismutase (EC SOD). However, EX reduces renal blood flow 
(RBF) which could reduce shear stress-dependent enzymes and potentially reduce renal 
NO bioavailability and increase oxidative stress, which could accelerate the CKD of aging. 
We tested the hypothesis that EX exacerbates age-dependent CKD in the F344. In addition 
to renal pathology, we measured protein abundances of renal cortical eNOS, EC SOD and 
other determinants of NO bioavailability; cytosolic, intracellular SOD (CuZn and Mn SOD) 
and the NADPH subunit p22phox. Young (Y; 3-5 m) and old (O; 22-24 m) F344 rats were 
sedentary (Y- or O-SED) or treadmill exercised (Y- or O-EX) for 10-12 wks (15 m/min/
day). In SED rats, aging decreased EC SOD and CuZn SOD while p22phox and glomerular 
sclerosis index (GSI) increased. In response to EX, eNOS and EC SOD increased in only Y; 
EX had no effect on the decline in CuZn SOD or the increase in p22phox seen in O-SED. 
No differences in Mn SOD were found among any groups. While EX had no deleterious 
effect on kidney structure in Y, EX exacerbated injury in O rats. Despite presumed falls in 
RBF with EX, increased eNOS and EC SOD occurred in Y with no change in CuZn SOD, 
p22phox or GSI. Aging alone led to loss of EC SOD, Cu/Zn SOD and increased p22phox, 
reflecting increased oxidative stress; EX did not alter any of these measures. Furthermore, 
EX amplified glomerular damage in old rats. Therefore, EX prescription should consider 
age and underlying state of kidney health.
Units of Relative IOD. *p<0.05 vs. SED, **p<0.05 vs. Y.
(n=8) eNOS EC SOD CuZn SOD p22phox GSI
Y-SED 25±2.2 1.6±0.2 19±3.0 27±6.1 0.03±0.01
Y-EX 102±3.7* 3.4±0.7* 13±3.8 51±13 0.03±0.01
O-SED 34±4.3 0.9±0.3 5.5±1.0** 99±30** 0.28±0.06*
O-EX 37±7.3** 0.6±0.1** 5.0±1.0 95±30** 0.43±0.06*,**
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Oxalate Induced p38 Mitogen Activated Protein Kinase Activation Is 
Mediated by Mitogen Activated Protein Kinase Kinase-6 (MKK6) in 
HK-2 Cells, a Line of Human Kidney Epithelial Cells  Sweaty Koul, Paul 
Maroni, Randall B. Meacham, Hari K. Koul.  Urology, UC Denver: School of 
Medicine, Aurora, CO.


Introduction and Objective:
Kidney stone disease is a multifactorial disease and it is unlikely that a single factor is 


responsible for entire spectrum of this disease. Nonetheless, oxalate and calcium interactions 
with the renal epithelial cells play important role in the pathogenesis of Nephrolithiasis. In 
previous studies we demonstrated activation of p38 MAP kinase and NF-kB transcription 
factor. However, signaling components upstream of p38 MAP kinase that are activated by 
oxalate are not understood. The goal of our current studies was to define role of MKK6 a 
specific kinase upstream of p38 MAP kinase pathway.


Methods:
HK-2 cells were obtained from ATCC and maintained in DMEM supplemented with 


10% FCS and antibiotics, in a 5%CO2 at a 37°C incubator. All reagents were analytical 
grade. MKK-6 specific small interfering RNA (siRNA) was obtained from Ambion. All 
antibodies were purchased from Cell Signaling Technologies USA. Western Blot analysis 
was used to measure levels of total and phosphor proteins. Crystal violet and MTT assays 
were used to measure cell growth and proliferation.


Results:
Western Blot analysis revealed that MKK6 is expressed in HK-2 cells. Exposure of 


HK2 cells to oxalate had no effect on total levels of either MKK6 or p38 MAP kinase 
proteins. However, oxalate exposure resulted in time dependent increase in activation of 
MKK6, as monitored by an increase in phospho-MKK6 levels, as well as in activation of 
p38 MAP kinase levels. Treatment of cells with siRNA directed against MKK6 selectively 
decreased MKK6 levels, but had no effect on total p38 MAP kinase. Moreover treatment 
of HK2 cells with SiRNA to MKK6 also resulted in inhibition of p38 MAP kinase activity 
in response to oxalate exposure. These results for the first time demonstrate activation of 
MKK6 in renal epithelial cells in response to oxalate and demonstrate a critical role for 
MKK6 in oxalate induced activation of p38 MAP kinase.


Conclusions:
Oxalate exposure stimulated p38 MAP kinase activation is mediated in part by MKK6 


a selective upstream activator of p38 MAP kinase.
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Adipose Tissue Change and Its Relationship with Adiponectin in Non-Obese 
and Obese Chronic Kidney Disease Patients  Maria Ayako Kamimura,1,2 
Claudia Velludo,2 Fabiana Sanches,2 Maria Aparecida Dalboni,1 Ana Paula 
Bazanelli,2 Sergio Draibe,1 Maria Eugenia Canziani,1 Lilian Cuppari.1,2  
1Medicine – Division of Nephrology, Federal University os São Paulo, São 
Paulo, Brazil; 2Nutrition Program, Federal University os São Paulo, São 
Paulo, Brazil.


Few studies addressed the adipose tissue changes overtime in chronic kidney disease 
(CKD) patients. It is unknown whether patterns of changes are different among lean and 
overweight patients. In addition, the impact of the body fat changes on adiponectin levels 
has been scarcely investigated. The aim of this study was to evaluate the total and abdominal 
fat changes in non-obese and obese patients with CKD and investigate their association 
with adiponectin levels. We included 98 patients with CKD stages 2 to 5 (eGFR 36±14ml/
min,56.5±10.4y,63%male,31%diabetics). Patients were analyzed according to the baseline 
BMI<25kg/m2(n=39) or BMI≥25kg/m2(n=59) in a follow-up of 12 months. All patients were 
routinely instructed to eat 30 to 35kcal/kg/d and 0.6 to 0.8g protein/kg/d. Total body fat was 
assessed by DEXA, abdominal fat by computed tomography, and adiponectin by ELISA.
Results


BMI<25 P BMI≥25 P
Baseline 12 months Baseline 12 months


Male 67% 61% 0.57
Age (y) 55.4±11.6 57.3±9.5 0.41
BMI (kg/m²) 22.5±1.6 22.7±2.2 0.54 30.4±4.2 30.2±4.2 0.18
Total body fat (kg) 13.6±4.5 14.3±4.5 0.06 25.7±8.4 25.8±9.3 0.78
Subcutaneous fat (cm²) 112±43 110±46 0.55 231±104 223±98 0.19
Visceral fat (cm²) 53±46 67±57 0.03 125±73 141±82 <0.01
Adiponection (mg/L) 31.2±6.5 26.7±11.6 <0.001 25.2±7.1 19.2±10.6 <0.001
eGFR (mL/min) 34±15 32±16 0.02 37±14 36±17 0.16


An increase in visceral fat and a decrease in adiponectin were observed in both groups. 
Changes in adiponectin correlated with changes in visceral fat (r=-0.24;P=0.02). Adjusting 
for sex, GFR and BMI, changes in visceral fat was the factor independently associated 
with the changes in adiponectin (R2=0.21). In conclusion, regardless of the nutritional 
status our CKD patients accumulated visceral fat overtime and this was associated with 
the decrease in adiponectin levels.
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SA-PO2232


Impact of Persistent Inflammation on Alprazolam Metabolism –A Marker 
of CYP3A4 Activity– in Hemodialysis Patients  Hadi Molanaei,1 Peter 
Stenvinkel,1 Abdul Rashid Qureshi,1 Ulf Dizcfalusy,3 Juan Jesus Carrero,1 Olof 
Heimbürger,1 Louise Nordfors,2 Bengt Lindholm,1 Ingegerd Odar-Cederlöf,3 Leif 
Bertilsson.3  1Div of Renal Medicine and Baxter Novum, Karolinska Institutet, 
Sweden; 2Dept. of Molecular Medicine and Surgery, Karolinska Institutet, 
Sweden; 3Div of Clinical Pharmacology, Dept. of Lab. Medicine, Karolinska 
Institutet, Sweden.


Objective: Recent animal studies suggest a role of inflammation on drug metabolism 
and especially on drug metabolism depending on the CYP P450 system. In this study we 
investigated the impact of inflammation on the cytochrome P450 CYP3A4 activity using 
alprazolam as a test-drug.


Methods: 26 hemodialysis (HD) patients were given 1 mg alprazolam orally in 
the evening of a dialysis-free day. The concentrations of conjugated and unconjugated 
alprazolam and its metabolites 4-OH-alprazolam and α-OH-alprazolam were measured at 
10 hr, at 34 hr (at start of HD) and at 38 hr (at end of HD) after alprazolam intake. High-
sensitive C-reactive protein (hsCRP) was measured weekly during 2 months before the study 
and orosomucoid - an important drug binding protein - was measured at baseline. CYP3A4 
activity was estimated by the ratio of AUC alprazolam/4-OH alprazolam.


Results: The plasma concentrations of unconjugated alprazolam and its metabolites 
decreased slowly during the first 34 hours and the concentrations were not much influenced 
by the subsequent HD session. In contrast, the concentrations of the conjugated alprazolam 
and its metabolites -which in subjects with intact renal function would be rapidly removed 
from circulation - was almost constant during the period preceding HD and then fell by 
nearly 80% during the HD session. Significant positive correlations between CYP3A4 
activity and markers of inflammation, both median hsCRP over the preceding 2 months 
(P<0.05) and orosomucoid at baseline (P< 0.05), were observed.


Conclusions: The positive correlations between the biomarkers of inflammation and 
the marker of CYP3A4 activity alprazolam/4-OH alprazolam indicate that inflammation 
can reduce CYP3A4 activity. If confirmed, this could have major implications for drug 
dosing in inflamed dialysis patients.
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Family History of ESRD, Urine Albumin, GFR, Uric Acid, and BMI Are 
Independently Associated with Number of Glomeruli on a Standardized 
Renal Biopsy  Andrew D. Rule, H. Amer, L. D. Cornell, S. J. Taler, F. G. Cosio, 
W. K. Kremers, S. C. Textor, M. D. Stegall.  Mayo Clinic, Rochester, MN.


Background: Human autopsy and animal studies have related hypertension and CKD 
susceptibility to fewer nephrons.


Methods: Adult living kidney donors at the Mayo Clinic (2000 to 2009) were evaluated. 
During implantation of the donor allograft, a protocol 18-gauge needle biopsy of cortex was 
obtained. Biopsies were sectioned and examined by pathologists who reported the number 
of glomeruli and biopsy factors (core length and presence of medulla). Poisson regression 
models predicted the number of glomeruli with pre-donation donor characteristics.


Results: There were 1169 donors with a mean ± SD of 20 ± 8 glomeruli. As expected, 
biopsy factors (core length and presence of medulla) predicted fewer glomeruli (p<.0001 
for both). However, donor characteristics also predicted fewer glomeruli (table). Biopsy 
factors explained 20%, while donor characteristics explained 5% of the variability in 
glomeruli number.
Difference in number of glomeruli (p-value)


Donor Characteristic Unadjusted Age, sex, biopsy 
factor adjusted


Further adjusted for other 
donor characteristics


Family history of ESRD -4.8% (.0002) -4.5% (.0005) -5.5% (.0002)
24-h urine albumin per SD -4.6% (<.0001) -5.6% (<.0001) -4.8% (<.0001)
GFR (iothalamate clearance) per SD -1.5% (.026) -3.5% (<.0001) -2.8% (.0010)
Uric acid per SD -2.9% (<.0001) -5.8% (<.0001) -5.0% (<.0001)
Body mass index per SD -4.6% (<.0001) -5.4% (<.0001) -2.9% (.0003)
18-h ambulatory SBP per SD -2.7% (<.0001) -3.3% (<.0001) -0.6% (.46)


Conclusion: Family history of ESRD, urine albumin, hyperfiltration, hyperuricemia, 
and obesity were associated with fewer glomeruli on a needle core biopsy of renal cortex. 
Increased SBP was also associated with fewer glomeruli but not independent of other 
donor characteristics. Glomerulomegaly with tubular hypertrophy resulting in decreased 
glomerular density may explain these findings.
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Sodium Restriction, Losartan, and Hydrochlorothiazide, Reduce Elevated 
Urinary CTGF/CCN-2 Levels in Patients with Non-Diabetic Proteinuria  
M. C. J. Slagman,1 TQ Nguyen,2 F. Waanders,1 L. Vogt,1 M. H. Hemmelder,3 
N. Oliver,4 G. J. Navis,1 R. Goldschmeding,2 G. D. Laverman.1  1Nephrology, 
UMCG, Groningen; 2Pathology, UMCU, Utrecht, Netherlands; 3Nephrology, 
MCL, Leeuwarden, Netherlands; 4FibroGen Inc., San Francisco, CA.


Introduction: Connective Tissue Growth Factor (CTGF/CCN-2) is implicated in 
diabetic renal fibrosis. It is induced by various factors, e.g. hyperglycemia, angiotensin II 
and high sodium intake. Angiotensin Receptor Blockade (ARB) improves renal outcome 
in human diabetic CKD and reduces urinary CTGF. Whether CTGF could be involved in 


non-diabetic chronic kidney disease (CKD) is unknown. We therefore we studied CTGF 
levels, and the effects of ARB and sodium intervention on CTGF in non-diabetic CKD.


Methods: We studied 33 CKD patients with baseline proteinuria (UP) of 3.8±0.4 g/24h 
and creatinine clearance of 89±5 mL/min, and 44 healthy controls (C). Patients were treated 
during 6 subsequent 6-week periods with placebo (PLA), losartan 100 mg/d (LOS), and 
LOS + hydrochlorothiazide 25 mg/d (LOS/HCT), combined with low sodium and high 
sodium diet (LS and HS, 50 and 200 mmol Na+/d, respectively), in random order. CTGF 
was measured in plasma and 24h-urine (ELISA, FibroGen). Mean±SEM or geometric 
mean [95%CI] are reported.


Results: UP was lowered by all interventions, and was lowest during triple therapy 
(1.1±0.2 g/d; LS/LOS/HCT). At baseline (HS/PLA), CTGF was elevated in plasma (464 
[387-556] in CKD vs. 83 [54-127] pmol/L in C, p<0.001) as well as in urine (205 [135-311] 
vs. 76 [55-111] pmol/24h, p=0.001). While plasma CTGF remained unchanged, urinary 
CTGF was reduced by LS as a monotherapy, by LOS (during LS), and by addition of HCT to 
LOS, towards normal levels (99 [67-146] pmol/24h during LS/LOS/HCT, p=0.82 vs. C). The 
decrease in urinary CTGF was proportional to the decrease in UP (r=0.643, p<0.001).


Conclusions: Plasma and urinary CTGF levels are elevated in non-diabetic proteinuric 
CKD, and urinary CTGF levels are reduced by sodium restriction, losartan, and addition 
of HCT to losartan. Future studies should explore the prognostic impact of urinary CTGF 
for renal outcome in non-diabetic proteinuric patients.
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Growth Failure in Children with Chronic Kidney Disease: A Report from 
the Chronic Kidney Disease in Children (CKiD) Cohort Study  Nancy 
MacDonald Rodig,1 M. F. Schneider,2 H. M. Hotchkiss,2 O. Yadin,2 M. G. 
Seikaly,2 S. L. Furth,2 B. A. Warady.2  1Pediatrics, Children’s Hospital Boston, 
Boston, MA; 2CKiD Study Group, NIDDK, Bethesda, MD.


BACKGROUND AND OBJECTIVES: Growth failure is common among children 
with chronic kidney disease (CKD), but its relationship with measured glomerular filtration 
rate (GFR) and CKD cause is poorly characterized.


DESIGN, SETTING, PARTICIPANTS, & MEASUREMENTS: We examined the 
association of baseline growth parameters (quantified via mean height, weight, and body 
mass index [BMI] age-gender specific standard deviation scores [SDS]) with GFR, cause 
of CKD, and recombinant human Growth Hormone (rhGH) use in North American children 
from the CKiD cohort study.


RESULTS: Of the 502 children studied, the mean age was 10.9 years, and the mean 
GFR via plasma disappearance of iohexol (iGFR) was 46 ml/min/1.73m2. The mean SDS 
for height, weight, and BMI were -0.71, -0.07 and 0.38, respectively. Participants with 
iGFR <35 ml/min/1.73m2 had significantly lower mean height (-0.96 vs. -0.57; p=0.007), 
weight (-0.51 vs. 0.07; p=0.001), and BMI (0.00 vs. 0.47; p=0.002) SDS than the children 
with iGFR >45 to ≤55 ml/min/1.73m2. Growth parameters were highest in participants 
with iGFR > 55 ml/min/1.73m2 (height SDS: -0.33; weight SDS: 0.41; BMI SDS 0.65). 
Growth of participants with non-glomerular disease was significantly lower than the growth 
of participants with a glomerular cause of CKD (height SDS: -0.80 vs. -0.42; p=0.003, 
weight SDS: -0.24 vs. 0.55; p<0.001, and BMI SDS: 0.26 vs. 0.80; p<0.001). The prevalence 
of rhGH use among the entire cohort and among the subjects with height SDS of ≤-1.88 
was 12% and 29%, respectively.


CONCLUSIONS: Lower GFR and non-glomerular causes of CKD are associated 
with more severe growth impairment in children with CKD. Despite its proven safety 
and efficacy, rhGH usage is low in children with CKD and severe growth impairment. 
Longitudinal analysis of the CKiD cohort will allow for further assessment of the risk 
factors associated with growth failure and the impact of growth failure on morbidity in 
children with CKD.
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Obesity Is Associated with Increased PTH Levels Independent of GFR 
in Chronic Kidney Disease  Georges Saab,1,2 Adam Whaley-Connell,1,2 
Samy I. McFarlane,3 Suying Li,4 Shu-Cheng Chen,4 James R. Sowers,1,2 
Peter A. McCullough,5 George L. Bakris,6 Kidney Early Evaluation Program 
Investigators.7  1U. of Missouri-Columbia School of Med., Columbia, MO; 
2Harry S. Truman VA Hospital, Columbia, MO; 3SUNY Downstate, Brooklyn, NY; 
4KEEP Data Coordinating Ctr., MMRF, Minneapolis, MN; 5William Beaumont 
Hospital, Royal Oak, MI; 6U. of Chicago-Pritzker School of Med., Chicago, 
IL; 7National Kidney Fdtn., New York, NY.


To examine the relationship of obesity and parathyroid hormone (PTH) levels among 
persons with chronic kidney disease (CKD).


METHODS: This was a cross-sectional analysis of 4,551 participants in the National 
Kidney Foundation’s Kidney Early Evaluation Program (KEEP) found to have CKD 
(eGFR <60 ml/min/1.73m2) examining the relationship of body mass index (BMI) and 
PTH levels.


RESULTS: In unadjusted analysis, PTH levels increased with increasing BMI quartiles. 
After adjustment for age, race, gender, diabetes, calcium, phosphorus, eGFR, and presence 
of microalbuminuria, PTH levels were 7.3% (p=0.008), 11.9% (p<0.0001), and 18.1% 
(p<0.0001) higher in the second, third, and fourth BMI quartiles respectively as compared to 
the first quartile. In a companion analysis, higher BMI was associated with increased odds 
of having an elevated PTH measurement (>70 pg/ml). Compared to the first quartile, odds 
ratios for elevated PTH were 1.26 (95% CI: 1.06-1.50, p=0.01), 1.38 (1.15-1.65,p=0.0005), 
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1.66 (1.37-2.00, p<0.0001) for the second, third, and fourth quartiles, respectively. We found 
no effect modification by race, diabetes or presence of microalbuminuria.


CONCLUSION: Therefore, in a large community dwelling population with CKD, the 
presence of obesity and increasing BMI is associated with higher PTH levels independent 
of measured confounders and may be an additional target in the management of secondary 
hyperparathyroidism in CKD.
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FGF 23 Predicts Mortality in Non-Dialysis CKD Patients  Sarah Seiler, 
Daniel Roth, Birgit Reichart, Danilo Fliser, Gunnar H. Heine.  Internal Medicine 
IV – Nephrology and Hypertension, Saarland University Hospital, Homburg, 
Saar, Germany.


Introduction:
FGF23 is a recently discovered regulator of calcium phosphate metabolism with 


phosphaturic properties. Elevated FGF23 was associated with cardiovascular mortality 
in CKD patients receiving hemodialysis, while in CKD patients not undergoing dialysis 
treatment, it predicted progression. In the later population, the impact of FGF23 on 
cardiovascular events (CVE) is unknown. We hypothesized that elevated FGF23 levels are 
associated with cardiovascular risk also in non-dialysis CKD patients.


Methods:
We examined 152 patients with CKD stage I-V not receiving renal replacement therapy 


in a prospective 3 year follow-up study. We measured C-terminal FGF23 using ELISA and 
other markers of calcium phosphate metabolism. Additionally, renal resistance indices were 
assessed by sonography. In the follow-up predefined endpoints were total mortality, CVE 
(defined as myocardial infarction, coronary artery angioplasty/stenting/bypass surgery, 
major stroke, carotid endarterectomy/stenting, non-traumatic lower extremity amputation, 
lower limb artery bypass surgery/angioplasty/stenting, and death of any cause), CKD 
progression (defined as a 50% reduction in GFR or necessity of renal replacement therapy, 
or death of any cause).


Results:
FGF23 levels were correlated with serum creatinine (r=0.52; p<0.001), calcium (r=-


0.19; p=0.03), phosphate (r=0.44; p< 0.001), parathyroid hormone (r=0.59; p<0.001), 
and renal resistance indices (r=0.25; p<0.01). During the follow-up 46 patients suffered a 
CVE, 50 patients progressed to a renal endpoint, and 21 died. Baseline FGF23 levels were 
significantly elevated in patients with cardiovascular and renal endpoints, and in patients 
who died during follow-up. Event-free survival by Kaplan-Meier analysis was shorter 
in patients with the highest FGF23 levels (log rank test p=0.03 [cardiovascular events], 
p=0.001 [progression], p=0.03 [mortality]).


Conclusion:
These are the first data showing that high FGF23 levels predict CVE and survival in 


CKD patients not receiving dialysis treatment. Future studies will have to show whether 
FGF23 lowering reduces cardiovascular events and retards progression in CKD patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2238


Reduced Albumin Binding Capacity (ABiC) Is Correlated with the Severity 
of Chronic Kidney Disease  H. -J. Wojak,1 S. Klammt,1 H. Hickstein,1 A. 
Mitzner,1 E. C. Reisinger,1 A. A. Kaplan,2 S. Mitzner.1  1Dept. Medicine, 
Div. Nephrology, Univ. Rostock, Rostock, Germany; 2Health Center, Univ. of 
Connecticut, Farmington, CT.


Covalently albumin bound indoxyl sulfate and p-cresol sulphate accumulate with renal 
insufficiency and are associated with negative effects on the renal and cardiovascular system 
and increased mortality. Competitive interactions of accumulated uremic toxins result in 
an impaired albumin binding function which can be characterized by the Albumin Binding 


Capacity test (ABiC). This test is used clinically in liver disease and was investigated in 
this study with respect to Chronic Kidney Disease (CKD).


105 patients with CKD were assigned to stages of renal impairment according to 
the GFR. ABiC samples were incubated with a binding site specific fluorescence marker 
(Dansylsarcosine) and the amount of unbound marker was determined by fluorescence 
detection after ultrafiltration. In parallel, the same procedure was done with a pooled 
human plasma for reference.


Reduced renal function was associated with a reduced ABiC (p<0,001). In patients 
without impairment of GFR (≥90 ml/min) ABiC was comparable to reference (mean±SD: 
120±7,6%). With decreasing GFR, a decrease of albumin function was observed (Stage 
2-4; ABiC: 119±10,4%; 112±9,0%; 98,8±7,4%). In uremic patients (GFR<15 ml/min) 
ABiC was reduced to 80±9,6 %. In dialysis patients ABiC was lower in those with urine 
outputs less than 500 ml/d as compared to those with higher urine outputs (74,5±8,2% vs. 
84,2±8,4%; p=0,005).


A correlation between the severity of the CKD and an impaired albumin binding 
function has been found. This reduced albumin transport capacity might be related to the 
known accumulation of albumin bound uremic toxins. A pathophysiologic role of impaired 
albumin function related to an accumulation of known toxins in CKD can be hypothesized, 
but has yet to be proven.
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Poor Cognitive Function Is Associated with Increased Mortality in CKD: 
NHANES III  Srinivasan Beddhu,1,2 B. Baird,2 G. Wei,2 T. Greene.2  1Medicine, 
VA SLC, Salt Lake City, UT; 2Medicine, Univ of Utah, Salt Lake City, UT.


Cognitive decline is commonly seen with CKD but it is unclear whether poor cognitive 
function is a risk factor for death in CKD. Therefore, we examined the associations of 
cognitive function with mortality in those with CKD (MDRD GFR < 60 ml/min/1.73 m2) 
in National Health and Nutrition Examination Survey (NHANES) III database.


NHANES III was a complex, multistage survey conducted by the National Center for 
Health Statistics (NCHS) in 1988 to 1994. Mortality data were obtained by NCHS by linkage 
of NHANES III and National Death Index records through December 31, 2000.


Cognitive function among persons 60 years of age and over was assessed through 
administration of a modified version of the Mini-Mental State Examination. The questions 
included counting backward from 20 by 3’s and immediate and delayed recall of 3 items. 
The maximun possible score was 11 on this questionnaire. Based on the number of correct 
responses, we defined 3 cognitive function groups (score of 11, 10 and 9, < 9). 35% were 
in the lowest score group.


The baseline clinical characteristics of the study population (N = 1094) by cognitive 
function are summarized in Table 1.
Table 1. Clinical characteristics by cognitive scores


Score 11 
(n = 423)


Scores 9 or 10 
(n = 308)


Score < 9 
(n = 363) p


Age (years) 72 ± 0.6 75 ± 0.5 76 ± 0.6 <0.001
Male (%) 36 39 30 0.343
Black (%) 4 5 14 0.004
< high school education (%) 36 45 69 <0.001
CAD (%) 19 17 17 0.795
CHF (%) 16 9 13 0.087
Stroke (%) 8 13 10 0.090
Diabetes (%) 21 23 25 0.592
Hypertension (%) 78 78 77 0.945
GFR (ml/min./1.73 m²) 49 ± 0.6 49 ± 0.5 48 ± 0.7 0.753
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There were 496 deaths over a mean of 6.7 years of follow-up. In a multivariate Cox 
model adjusted for the variables listed in table, using the lowest cognitive score group as 
the reference, the hazard ratios and 95% CI in the mid and highest cognitive score groups 
were 0.75, (0.50-1.13) and 0.70, (0.52-0.94), respectively.


We conclude that cognitive decline is common in CKD and is an independent predictor 
of mortality in this population.
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Higher Serum Parathyroid Hormone Levels Are Associated with Higher 
Serum Uric Acid Levels in the National Health and Nutrition Examination 
Survey (2003-2006)  Diana I. Jalal, Gerard Smits, Richard Johnson, Michel 
Chonchol.  University of Colorado Denver, Aurora, CO.


High levels of serum uric acid (U.A.) are associated with greater cardiovascular 
risk. Recently high parathyroid hormone (PTH) concentration has been associated with 
higher risk of cardiovascular mortality. Patients with gout have lower levels of 1,25 
dihydroxyvitamin D (1,25(OH)2D) that increase when serum U.A. levels are lowered with 
allopurinol. The relationship between serum PTH concentration and serum U.A. levels is 
unexplored. Methods: The cross-sectional association between PTH concentrations and 
U.A. levels was examined in 9766 adult participants, 18 years of age or older, in the National 
Health and Nutrition Examination Survey (NHANES). Multivariate logistic regression 
analysis was performed to evaluate whether PTH concentration is associated with higher 
U.A. levels independently of several confounders. Results: Of the 9766 participants, 1409 
(14%) had elevated PTH levels ≥ 65 pg/mL, 4199 (43%) had serum U.A. levels ≥ 5.5 mg/
dL, and 1172 (12%) had serum U.A. levels ≥ 7.0mg/dL. Those with high PTH levels were 
older and more likely to be male and to have diabetes. In addition, they had greater BMIs, 
lower MDRD-estimated glomerular filtration rate (GFR), and lower 25-hydroxyvitamin D 
(25(OH)D) levels. After adjusting for age, sex, race, BMI, hypertension, diabetes, calcium, 
phosphorus, alkaline phosphatase, 25-hydroxyvitamin D levels, and estimated GFR, PTH 
levels were predictive of higher serum U.A. levels where for every log PTH increase, 
serum U.A. levels increased by 0.77 mg/dL (p<0.0001). Similarly, when evaluated as a 
categorical predictor, high PTH ≥ 65 pg/mL versus lower was predictive of 0.3 mg/dL 
increase in serum U.A. levels (p<0.0001). These results were unchanged in the absence 
of significant kidney disease; when the analysis was repeated only in individuals with an 
estimated GFR ≥ 60 mL/min/1.73m². Conclusion: Serum PTH levels and serum U.A. levels 
are directly and independently correlated in the US adult population. Further studies are 
needed to characterize the relationship between serum U.A., PTH and vitamin D levels, 
and cardiovascular events and mortality.


Disclosure of Financial Relationships: nothing to disclose
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Did FDA Warnings Affect the Use of Gadolinium in Patients with Kidney 
Disease?  Kyung Ho Kim,1 Jennifer R. Fonda,2 Elizabeth V. Lawler,2 Dave 
R. Gagnon,2 James Kaufman.3  1Renal Section, Stony Brook University, Stony 
Brook, NY; 2Massachusetts Veterans Epidemiology and Research Information 
Center, VA Boston Healthcare System, Boston, MA; 3Renal Section, VA Boston 
Healthcare System and Boston University, Boston, MA.


Introduction: Exposure to gadolinium in patients with kidney disease has been linked to 
an increased risk of developing nephrogenic systemic fibrosis. We studied the impact of the 
FDA’s public health advisories against the use of gadolinium enhanced magnetic resonance 
(GE-MR) studies in patients with reduced estimated glomerular filtration rate (eGFR), and 
the practice of measuring serum creatinine prior to gadolinium exposure.


Methods: We performed a cross-sectional study of patients who had undergone MR 
studies from October 2002 to September 2008 in the Veterans Affairs Healthcare System. 
The number of MR studies performed with and without gadolinium from July 2005 to 
September 2008 among patients with different stages of kidney disease, as well as, number 
of GE-MR studies that had a screening serum creatinine were recorded.


Results: There was greater than 80% decline in use of GE-MR studies among patients 
with eGFR<30 ml/min/1.73 m2, two years after the release of the first public health advisory, 
although studies continued to be performed in patients with stage 4 and 5 CKD. In the same 
time period, the number of GE-MR studies that had a serum creatinine measured within 
six months prior to study date rose from 53% to 76%.


Conclusion: FDA public health advisories reduced the use of GE-MR studies among 
patients with eGFR <30 ml/min/1.73 m2 as well as increased the practice of obtaining 
serum creatinine prior to GE-MR, but patients with stage 4 and 5 CKD continue to receive 
gadolinium and universal screening of eGFR prior to gadolinium use has not occurred.


Disclosure of Financial Relationships: ownership: Own shares of GE (maker of 
gadodiamide).
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Oral n-Acetyl Cysteine To Treat Non-Diabetic Chronic Kidney Disease Stage 
1-4 with Albuminuria  Mochammad Thaha,1 Widodo,1 Chandra I. Mohani,1 
Pranawa,1 H. M. Yogiantoro,1 Yasuhiko Tomino.2  1Division of Nephrology 
Department of Internal Medicine, School of Medicine Airlangga University, Dr. 
Soetomo Hospital, Surabaya, Indonesia; 2Division of Nephrology Department of 
Internal Medicine, Juntendo University School of Medicine, Tokyo, Japan.


Although several large randomized clinical trials have shown the benefits ACEIs and 
ARBs as antiproteinuric agents, there is still a large number of persistent albuminuric 
patients. It is generally considered that oxidative stress may play an important role in the 
progression of CKD. Elevation of plasma homocysteine is closely associated with the risk 
of developing cardiovascular diseases. N-acetyl cysteine (NAC) is an antioxidant and has 
the effect of reducing plasma homocysteine concentration.


The objective of this randomized clinical trial is to evaluate the change of albuminuria in 
non-diabetic CKD stage 1-4 patients taking oral NAC superimposed on standard treatment 
with ACEI or ARB.


Materials and methods
All patients had normal blood pressure, and still had albuminuria despite treatment 


with ARBs and/or ACEIs. Patients were randomly selected to receive 600 mg NAC orally 
twice a day for 90 days and ACEI or ARB, while the control group received ACEI or ARB 
only. There were 11 patients in the treatment group and 7 patients in the control group. 
Gender, age, and CKD stage were distributed evenly. Patients plasma homocysteine levels 
and quantitative albuminuria were measured before and after treatment.


Results
After 3 months observation, patients in the treatment group showed a significant 


reduction of plasma homocysteine (mean reduction: 10.8 µmol/L) (p =0.000), while the 
control group did not show any significant reduction (mean reduction: 2.3 µmol/L) (p = 
0.54). The difference of hyperhomocysteinemia reduction between the treatment and control 
groups was also significant (p=0.033).


The reduction of albuminuria was significant in the treatment group (p=0.042) and 
not significant in the control group (p=0.854), and the difference between the two groups 
was also significant (p=0.042).


Conclusion
It appears that oral NAC administration may improve hyperhomocysteinemia and 


albuminuria in patients with non-diabetic CKD stage 1-4.
Disclosure of Financial Relationships: nothing to disclose
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Cerebral Dimensions and GFR in Community-Dwelling Older Adults: The 
Cardiovascular Health Study  Robert N. Foley,1,2 Allan J. Collins.1,2  1USRDS 
Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, University of MN, 
Minneapolis, MN.


Although cerebral atrophy and declining GFR are prominent features of ageing, 
few studies have prospectively evaluated relationships between GFR levels and cerebral 
dimensions in a community setting. To address this issue, we related cerebral dimensions 
on MRI to creatinine-based GFR, measured three years previously, in 3161 participants 
in the Cardiovascular Health Study. The mean age of the study population was 72.7 years 
and GFR distributions were as follows: ≥ 90 mL/min/1.73 m2 (Group I), 21.89%; 60-89 
(Group II), 33.76%; 45-59 (Group III), 21.28%; 30-44 (Group IV), 20.19% and < 30, 2.88. 
A stepwise association (P < 0.0001) existed between Global Atrophy Scores on MRI and 
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GFR category: Group I, 3.31; Group II, 3.44; Group III 3.83; Group IV, 3.96; Group V 
4.26. Stepwise relationships (P < 0.0001) were also present for Sulcus Score (3.21, 3.32, 
3.53, 3.75, 3.89), Bifrontal Distance (3.44, 3.49, 3.71, 3.78, 3.77) and Central Sulcus 
Width (0.29, 0.30, 0.32, 0.33, 0.34). With multivariate analysis, antecedent associations of 
Global Atrophy Score included lower GFR, older age, low LDL, pack years of smoking, ≥ 
1 alcoholic drink/week, and congestive heart failure. In conclusion, lower GFR levels are 
antecedent associations of cerebral atrophy in community-dwelling older adults.


Disclosure of Financial Relationships: consultant: Affymax, 21st Services, Merck, 
Pfizer, Chugai, Pursuit Vascular, Novartis; scientific advisor: Affymax, 21st Services, 
Pfizer, Merck, Novartis, Pursuit Vascular; honoraria: Fresenius, Affymax, 21st Services, 
Pfizer, Chugai, Pursuit Vascular, Novartis.
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Chronic Renal Insufficiency Standards Implementation Study (CRISIS): 
Predictors of Rapid Progression of Chronic Kidney Disease in a Referred 
Cohort  Richard A. Hoefield,1 Donal J. O’Donoghue,1 Robert N. Foley,2 
Beverley A. Lane,1 John P. New,1 Philip A. Kalra,1 Rachel J. Middleton.1  1Renal, 
Salford Royal NHS Foundation Trust, United Kingdom; 2Chronic Disease 
Research Group and University of Minnesota.


Predictors of progression of CKD in large referred cohorts are not well described. 
CRISIS is a prospective epidemiological study of the progression of kidney disease in a 
prevalent population with CKD stages 3-5.This analysis aims to describe risk factors for 
rapid progression of CKD in a referred cohort.Rapid progressors were defined as loss of 
MDRD calculated eGFR greater than 5ml/min/yr. Logistic regression modeling was fitted 
to the data to identify variables associated with risk of progression.


CRISIS comprised 1325 patients. Mean age at baseline was 65.1 yrs, 63% male, mean 
eGFR 30.9ml/min. Mean follow-up was 33.9 mths, during which 13% reached ESRD 
requiring RRT (8.8per100 patient-yrs) and 20% died (15.8per100 patient-yrs).Mean rate 
of decline of eGFR -0.87ml/min/yr (±6.14).


In the univariate model, younger age, male sex, smokers, lower baseline eGFR, 
proteinuria, higher systolic BP, higher phosphate and parathyroid hormone levels, lower 
haemoglobin, calcium and albumin levels were all associated with rapid progression 
of CKD. Variables that remained statistically significant in the multivariate model for 
rapid progression included younger age, male sex, smokers, lower baseline eGFR and 
haemoglobin, higher systolic BP and proteinuria. Diabetes was not statistically significant 
in the model.
Variable OR 95%CI P
eGFR (ml/min) 0.93 0.88-0.97 0.001
Proteinuria (per/g/l) 1.08 0.98-1.18 <0.0001
Hb (g/dl) 0.98 0.96-0.99 0.001
Age (per/yr) 0.97 0.95-0.98 <0.0001
Systolic BP (per/mmHg) 1.01 1.00-1.02 0.002
Male 1.45 1.00-2.10 0.001
Smoker 1.62 1.08-2.42 0.01


This study highlights risk factors associated with rapid progression of CKD to aid 
nephrologists and health care planners target those individuals at greater risk for more 
timely and intensive management.
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Reducing Tissue Acid Slows Rate of GFR Decline in Hypertensive 
Nephropathy  Ashtosh Mahajan,1 Jan Simoni,2 Simon Sheather,3 M. H. Rajab,4 
Donald E. Wesson.1  1Internal Medicine, Texas A&M College of Medicine, 
Temple, TX; 2Surgery, Texas Tech University Health Sciences Center, Lubbock, 
TX; 3Statistics, Texas A&M University, College Station, TX; 4Biostatistics, Scott 
and White Healthcare, Temple, TX.


Increased tissue acid (TA) in rats with reduced nephron mass promotes GFR decline (KI 
75:929, 2009) mediated by tubulo-interstitial injury (TII) through increased endothelin action 
(KI 73:192, 2008). We explored if similar mechanisms mediate GFR decline in humans 
with hypertensive nephropathy (HN), systolic BP=135±1 mm Hg, and ACE inhibition. 
Macroalbuminuric HN with mean MDRDS GFR= 75±1 ml/min (EXP, n=40) and >90 ml/
min, mean=101±2 (CON, n=26), had similar baseline 8 hour urine net acid excretion (8h 
NAE) (24.6±0.8 vs. 24.7±0.6 meq, p=0.9). 8h NAE after oral bolus of 0.5 mM/Kg NaHCO3 
was greater in EXP than CON (18.2±0.8 vs. 9.5±0.7 meq, p<0.0001), consistent with greater 
HCO3 retention and greater TA in EXP. After 1 month of daily oral NaHCO3 at 0.5 meq/
Kg/d, 8h NAE after identical NaHCO3 bolus was lower than before daily NaHCO3 in EXP 
(13.0±0.8 meq, p<0.0001) but not CON (9.8±0.7 meq, p=0.8), consistent with reduced TA 
in EXP by daily NaHCO3. We used a hierarchical statistical model to analyze data collected 
over 5 yrs of EXP taking daily NaHCO3, daily NaCl (each at 0.5 meq/Kg/d), or no salt (n=40 
in each group). Rate of GFR decline (ml/min/yr) was slower than no salt (-2.32±0.20) in 
NaHCO3 (-1.52±0.20, p=0.006) but not NaCl (-2.12±0.20, p=0.5). Rate of change (U/g 
creatinine/yr) of urine excretion of N-acetyl-beta, D-glucosaminidase, a marker of kidney 
TII, indicated no TII change in no salt (0.013±0.011, p=0.2) and NaCl (0.015±0.01, p=0.9) 
but decreasing TII in NaHCO3 (-0.041±0.011, p=0.0006). Rate of change (ng/g creatinine/
yr) of urine excretion of endothelin-1 (ET-1), a marker of kidney ET-1 production, indicated 
increasing production in no salt (0.12±0.03, p=0.0001), no change in NaCl (0.04±0.03, 
p=0.054), but decreasing ET-1 production in NaHCO3 (-0.15±0.03, p<0.0001). The data 
support that HN with reduced GFR have increased TA and its reduction with daily oral 
NaHCO3 slows GFR decline by reducing kidney TII and ET-1.
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Mechanism of Hyperkalemia during Combined Renin Angiotensin 
Aldosterone System (RAAS) Blockade in Diabetitc Nephropathy  Uzma 
F. Mehdi,1 Beverley Adams-Huet,1 Robert D. Toto.1  1Nephrology, University 
of Texas Southwestern Medical Center at Dallas, Dallas, TX; 2Biostatistics, 
University of Texas Southwestern Medical Center at Dallas, Dallas, TX; 
3Nephrology, University of Texas Southwestern Medical Center at Dallas, 
Dallas, TX.


We hypothesized that hyperkalemia during dual blockade of the RAAS is independent of 
blood and urine factors known to regulate steady-state serum potassium level. We evaluated 
80 patients with DN during treatment with lisinopril 80 mg daily combined with either 
placebo (P), or losartan 100 mg daily (L) or spironolactone 25 mg daily (S) in a randomized 
double-blind 48 week trial. Blood and urine were collected at baseline, 12, 24, 36 and 48 
weeks. Mixed model repeated measures analysis was used to compare serum potassium 
responses between treatment groups and to adjust for 24-hr urine creatinine clearance (Ccr), 
potassium and sodium; and plasma aldosterone level. Baseline covariate levels were similar 
among groups. Median baseline plasma aldosterone level was low: 4.0 ng/dl in P, 2.5 ng/
dl in L, and 4.0 ng/dl in S. Plasma aldosterone increased in S but did not change in P or L. 
Serum potassium level increased significantly in both S and L as compared to P and the 
increase was greater in those assigned to S.
Model Covariates L - P S - P
Unadjusted -- 0.23, p=0.02 (0.04,0.42) 0.43, p<0.001 (0.23,0.62)
Adjusted for 
post-randomization Aldosterone, Ccr, uNa,uK 0.24, p=0.03 (0.02,0.45) 0.44, p<0.001 (0.21,0.66)
Adjusted for 
baseline Aldosterone, Ccr, uNa,uK 0.21, p=0.04 (0.01,0.40) 0.37, p=0.001 (0.15,0.58)


Values are model differences, 95% confidence intervals in parentheses
We conclude that mineralocorticoid receptor blockade increases serum potassium to 


a greater extent than blockade of angiotensin II receptor in patients with DN treated with 
maximally–dosed ACE inhibitor. This effect is not dependent on dietary sodium, potassium, 
creatinine clearance or plasma aldosterone level.
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Inflammation, Oxidative Stress and Insulin Resistance in Polycystic Kidney 
Disease  Vandana Menon, D. Rudym, P. Chandra, D. Miskulin, R. D. Perrone, 
M. J. Sarnak.  Tufts Medical Center, Boston, MA.


The majority of deaths in subjects with autosomal dominant polycystic kidney disease 
(ADPKD) are attributable to cardiovascular disease (CVD). We examined novel CVD 
biomarkers in different stages of ADPKD.


In this ancillary study to the Halt Progression of PKD Trial, we recruited 50 subjects 
with ADPKD with estimated glomerular filtration rate (eGFR) >60 ml/min/1.73m2 and 
hypertension, 50 subjects with ADPKD with eGFR 25-60 ml/min/1.73m2 and hypertension, 
and 50 healthy controls. We measured levels of the following markers: serum C-reactive 
protein (CRP) and interleukin-6 (IL-6) for inflammation; plasma 8-epi prostaglandin F2a 
(8-epi-PGF2a) and superoxide dismutase (SOD) for oxidative stress; and homeostasis model 
assessment (HOMA) for insulin resistance. Measurements were performed at the baseline 
study visit following a 2-week washout period for antihypertensive medications. All markers 
were log transformed for analyses. Bonferroni method of multiple comparisons was used in 
a general linear model analysis of variance procedure to compare means of markers.


Mean age was 37, 39, and 49, GFR was 102, 89, and 41, and % whites was 61, 96, 
and 92 in controls, ADPKD eGFR>60, and ADPK eGFR 25-60 groups. CRP and IL-6 
were elevated in subjects with ADPKD with significant differences between the ADPKD 
groups (Table). Levels of 8-epi-PGF2a were elevated and SOD were reduced in subjects 
with ADPKD with no difference between the 2 ADPKD groups. Insulin resistance was 
not evident in subjects with ADPKD. Adjustment for age, race, and body mass index did 
not alter these relationships.


Inflammation and oxidative stress are evident early in ADPKD even when eGFR 
is preserved. Inflammation exhibits a graded relationship with level of kidney function 
while oxidative stress demonstrates a threshold effect. These pathways may be potential 
therapeutic targets for CVD risk mitigation.


Disclosure of Financial Relationships: nothing to disclose
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Chronic Kidney Disease Induced by IL-2 as a Chemotherapeutic Agent  
Kanwardeep Singh Sachdeva,1 A. Lal,2 A. Salahudeen,2 P. Kumar,2 M. Davis.2  
1University of Texas Health Science Center, Houston, TX; 2University of Texas 
MD Anderson Cancer Center.


Introduction: Iterleukin-2 (IL-2) is one of the novel chemotherapeutic agents utilized 
in the treatment of metastatic melanoma (MM) and renal cell carcinoma (RCC). IL-2 is 
known to cause acute kidney injury (AKI) by inducing severe capillary leak leading to 
edema, plasma volume depletion and a reversible fall in glomerular filtration rate (GFR). 
However, little is known about its long term effects on renal function. We retrospectively 
looked at the effects on the GFR at three months post completion of IL-2.


Methods: A retrospective chart review of 70 patients who received high dose IL-2 
therapy for RCC and MM at M.D. Anderson Cancer Hospital was done. The MDRD 
equation was used to calculate GFR prior to initiating therapy, at completion of the first 
cycle, and at three months post completion of all cycles. The incidence of AKI after the 
first cycle of IL2 was determined as defined by the RIFLE criteria. The data was analysed 
by using logistic regression methods with diabetes, hypertension, use of dopamine, age, 
type of cancer and BMI as variables. Nineteen patients did not have data available at three 
months post therapy and were not included in determining long term effects of IL-2.


Results: The incidence of AKI after the 1st cycle of IL2 bolus infusion was found to be 
70.5% amongst 70 patients. Of the 51 patients on whom data was available at 3 months post 
therapy, 22 (43%) were found to have a persistently decreased GFR with a mean decrease 
of 14 ml/min. Eight patients (15%) had a drop in GFR by more than 15 ml/min (mean 24 
ml/min). In the univariate and multilogistic regression analysis, age (p=0.09) and type of 
cancer (p=0.01) were found to be significant.


Conclusion: The renal dysfunction caused by IL-2 was previously thought to be transient 
but our analysis suggests that this dysfunction may translate into chronic kidney injury 
when used in multiple high doses, especially in older patients and patients with RCC. More 
studies with larger sample size are needed to establish incidence and prevalence of chronic 
kidney injury in patients treated with IL-2.
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Variation in Response to Oral Calcitriol among Patients with Chronic 
Kidney Disease  Abigail B. Shoben,1 Gregory Levin,1 Ian H. De Boer,1,2 Bessie 
Young,1,2 Ernie Ayers,2 Georgia Galvin,2 Bryan Kestenbaum.1  1University 
of Washington, Seattle, WA; 2Puget Sound Veterans Affairs Medical Center, 
Seattle, WA.


Oral calcitriol lowers parathyroid hormone (PTH) concentrations among patients with 
chronic kidney disease (CKD). We examined whether patient-level characteristics affect 
the magnitude of PTH response to a fixed calcitriol dose.


We studied 333 incident calcitriol users in the Veterans’ Affairs (VA) Consumer Health 
Information and Performance Sets data system. We included patients who had stages III-IV 
CKD, hyperparathyroidism, and a follow up PTH measurement 1-6 months after initiating 
calcitriol. Calcitriol use was identified using the electronic pharmacy database.


Mean age was 70 years, 98% were men, mean estimated GFR was 30 ml/min/1.73m², 
and mean baseline PTH concentration was 199 pg/ml. Geometric mean PTH concentration 
was reduced by 15% with low-dose calcitriol (less than 0.25 µg/day) and by 27% with 
regular dose calcitriol (0.25 µg/day). After adjustment for age, estimated GFR, body 
mass index, diabetes, dosage schedule, and time from incident calcitriol use, African 
American race was associated with a blunted calcitriol response: a geometric mean final 
PTH value 23% higher (95% CI 6 to 43% higher) and a decrease of 19 percentage points 
in the probability of achieving a 30% reduction in PTH (95% CI 33 to 5 percentage points 
lower). Although patient numbers were limited, concurrent use of non-activated vitamin 
D or benzodiazepines, which may delay calcitriol inactivation, were each associated with 
significantly greater calcitriol effect: geometric mean final PTH concentrations were 25% 
lower (39% to 8% lower) and 24% lower (39% to 5% lower), respectively.


Among patients with stages III-IV CKD, African American race is associated with 
a diminished PTH response to oral calcitriol. Greater calcitriol dosage and concurrent 
use of non-activated vitamin D and benzodiazepines were associated with a greater PTH 
response.
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Abnormal Birth History and Height in Children with CKD  Laurence A. 
Greenbaum,1 Michael F. Schneider,2 Frederick J. Kaskel,2 David J. Askenazi,2 
Hilary Hotchkiss,2 Randall Jenkins,2 Marva Moxey-Mims,2 Alvaro Munoz,2 
Susan L. Furth,2 Bradley A. Warady.2  1Emory University and Children’s 
Healthcare of Atlanta, Atlanta, GA; 2CKiD Study Group.


Background: Linear growth is impaired in children with chronic kidney disease (CKD) 
through a variety of mechanisms. The impact of abnormal birth history on height in this 
population has not been examined.


Design: We calculated age-gender specific z-scores for height (ht) at each study visit 
in participants with mild to moderate CKD enrolled in the Chronic Kidney Disease in 
Children (CKiD) cohort study, an observational study of patients aged 1-16 years with a 
Schwartz GFR of 30-90 ml/min/1.73m2. Linear regression was used to quantify the impact 
of abnormal birth history (low birth weight (LBW) <2500 gms; small for gestational age 


(SGA) <10% BW for GA; prematurity, <36 wks GA) on ht. Analyses were stratified by 
type of CKD diagnosis (glomerular (glom) vs. non-glomerular (non-glom)) and adjusted 
for gender, race, age and percentage of life with CKD.


Results: 496 children (62% male; median age=10.9 yrs; median iohexol GFR=44 mL/
min/1.73m2) contributed a total of 1500 study visits. Those with a glom CKD diagnosis 
(n=100, 20%) were less likely than those with a non-glom diagnosis (n=396, 80%) to be 
born premature (14% vs. 25%; p=0.022) and be in intensive care unit after delivery (11% 
vs. 49%; p<0.001). LBW (14% glom; 20% non-glom) and SGA (16% glom; 13% non-
glom) were similar in the diagnostic groups. The median baseline ht z-score was -0.50 and 
-0.84 in children with glom and non-glom causes of CKD, respectively. LBW and SGA 
had a significant negative effect on ht z-score (each p<0.05) in children with non-glom 
causes of CKD. SGA had a significant negative effect on ht z-score (p<0.01) in children 
with glom causes of CKD. Other predictors of decreased height were longer duration of 
CKD in children with glom disease and female gender, younger age, and white race in 
children with non-glom disease.


Conclusion: Abnormal birth history is a novel risk factor for short stature in children 
with CKD. Risk factors for short stature vary between children with glom and non-glom 
causes of CKD.
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Erythropoietin Level Is Decreased by Diuretic Added to Angiotensin 
Receptor Blockade in Non-Diabetic Proteinuric Patients with Preserved 
Renal Function  M. C. J. Slagman,1 SJ Sinkeler,1 M. H. Hemmelder,3 F. 
Waanders,1 L. Volgt,1 H. C. Kluin-Nelemans,2 G. J. Navis,1 G. D. Laverman.1  
1Nephrology, UMCG; 2Hematology, UMCG, Groningen; 3MCL, Leeuwarden, 
Netherlands.


Background: Angiotensin receptor blockade (ARB) improves renal outcome in 
proteinuric patients. For optimal efficacy usually co-treatment with diuretics is needed. 
ARB decreases erythropoietin (EPO) and/or hemoglobin (Hb) levels by blocking the 
EPO-mediated and direct effects of angiotensin II on erythropoiesis. Diuretics reduce 
EPO level in rodents, but their effects on EPO and Hb in renal patients are unknown. We 
report the effect of hydrochlorothiazide (HCT) added to ARB losartan on EPO and Hb 
levels in proteinuric patients.


Methods: 33 non-diabetic patients with proteinuria (UP) of 3.8±0.4 g/d and creatinine 
clearance of 89±5 mL/min were treated for six 6-week periods with placebo (PLA), losartan 
100 mg/d (LOS), LOS + HCT 25 mg/d, combined with low sodium and high sodium diet (LS 
and HS, aim 50 and 200 mmol Na+/d) in random order. To relate EPO levels to prevailing 
Hb we calculated observed/predicted ratios (O/PEPO), with predicted values previously 
derived from healthy controls (C).


Results: At baseline (HS/PLA), Hb was inversely related to UP (r=-0.57, p=0.001), 
with anemia in 2 patients. In 31/33 patients the EPO level was inappropriately low for Hb, 
with a mean O/PEPO of 0.64±0.02 (p<0.001 vs. C). UP was lowered by all interventions (LS, 
LOS, HCT), and was lowest during LS/LOS/HCT (1.1±0.2 g/d, p<0.001). Hb was lowered 
by LOS with/without HCT. EPO (baseline: 14.8 [10.4-17.5] miU/mL) was non-significantly 
reduced to 13.4 [9.6-18.8] by LOS, with a significant decrease to 12.6 [8.4-17.7] during 
add-on of HCT (p=0.001). O/PEPO was further decreased by LOS (0.60±0.02, p=0.02) and 
LOS with/without HCT (0.59±0.02, p<0.001). LS did not affect EPO or Hb.


Conclusion: HCT, but not low sodium diet, added to losartan lowered EPO and Hb 
in proteinuric patients with preserved renal function. The proposed mechanism is lower 
renal O2 requirement, by inhibition of tubular Na+ reabsorption. Further studies should 
explore the exact mechanism and clinical impact of EPO reduction by diuretics in renal 
and cardiovascular disease.
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Renal Artery Calcification (RAC) – Novel Predictor of Progression in 
Proteinuric Diabetics?  Yi-Wen Chiu, Matthew Budoff, J. Ashai, Junichiro 
Takasu, Rajnish Mehrotra.  Nephrology & Hypertension, LA Biomed Research 
Institute, Torrance, CA.


Coronary artery calcification is common, and often severe in non-dialysis dependent 
proteinuric diabetics. There is limited information on presence/severity of vascular 
calcification elsewhere. We did this study of proteinuric diabetics to define RAC prevalence, 
its relationship with vascular disease at other sites, and to renal function. RAC was 
ascertained in electron computed tomographic images of the abdomen obtained at the same 
time as coronary imaging; it was computed as sum of calcification scores at four sites – 
each of the two renal ostia, and renal arteries. 171 subjects (mean age: 57 yrs; 57% male; 
66% Latinos, 14% Whites, 17% Blacks; diabetes duration, 15 yrs) with mean estimated 
glomerular filtration rate (eGFR) of 56±25 ml/min/1.73m2 and median alb-creat ratio of 
1.59 g/g, were enrolled. RAC was present in 63 subjects (37%); these subjects were older 
than those without RAC (p < 0.001). The prevalence was higher in those with previous 
cardiovascular disease (CVD) (59%) compared to those without (28%) (p < 0.001) [adjusted 
odds ratio for RAC, 3.6 (1.7,7.4)]. Furthermore, while 16% of subjects with coronary artery 
calcification scores < 100 had RAC, it was present in 53%, and 72% of those with scores 
> 100 and > 400 respectively [adjusted odds ratio, 6.8 (2.8, 16.3), and 11.7 (4.8, 28.9) 
respectively]. Finally, there was an inverse relationship between RAC prevalence and eGFR. 
Using stepwise, logistic regression, and with CVD risk factors, mineral metabolism, and 
therapy-related variables as candidates for selection, every 5 ml/min/1.73m2 lower eGFR 
was associated with a higher adjusted odds for RAC prevalence (1.12 (1.02,1.24)). However, 
the association was reduced to a non-significant level upon adjustment for age, gender, 
and race. In conclusion, RAC was detectable in over one-third of proteinuric diabetics. It 
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was significantly more common in those with previous CVD, and its prevalence increased 
with increasing coronary artery calcification. Longitudinal studies are needed to determine 
if the presence of RAC predicts progression of chronic kidney disease.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2253


Cystatin C, Albuminuria, Cognition and Cerebrovascular Disease in the 
Elderly  Keith Bartolomei,1 Mark J. Sarnak,1 Irwin Rosenberg,2 Daniel E. 
Weiner.1  1Tufts Medical Center, Boston, MA; 2Tufts University, Boston, MA.


In the elderly, cystatin C may be a more accurate marker of kidney function than 
creatinine. Limited prior studies have noted an association between cystatin C and cognition 
in older adults, and we previously showed an association between albumin:creatinine 
ratio (ACR) and cognition. Accordingly, we investigated the relationship among cystatin 
C-based GFR estimates (cysGFR), albuminuria, and cerebrovascular disease manifestations, 
specifically cognitive function and brain white matter hyperintensity volume, in a 
community-dwelling, elderly population.


In a cross-sectional study of elders requiring home health services, cystatin C was 
measured in frozen sera and cysGFR calculated using published estimating equations. 
Associations between cysGFR and cognitive performance quantified in principal 
components analysis as well as between cysGFR and white matter hyperintensity (WMH) 
volume on brain imaging were assessed using linear regression adjusting for demographic 
and clinical characteristics, including spot urine ACR.


Of 303 participants, mean age was 73.4±8.1 years and mean cystatin C 1.07±0.42 
mg/L. Mean cysGFR was 74.4±26.8 mL/min/1.73m2; 95 (31.4%) had cysGFR <60 mL/
min/1.73m2 and 112 (37.0%) had microalbuminuria. Fifty (16.5%) had both cysGFR 
<60 and microalbuminuria. There were no significant associations between cysGFR and 
performance in any cognitive function domain in univariate or multivariable analysis. WMH 
volume and cysGFR also were not associated in univariate (p=0.21) or age-adjusted (p=0.99) 
analyses. In models controlling for cysGFR, age, education, diabetes, CVD, sex and race, 
ACR remained associated with both executive functioning (p=0.04) and WMH volume 
(p=0.01). The interaction between ACR and cysGFR was non-significant in all models.


Cystatin C-based eGFR estimates are not associated with cognitive function or increased 
WMH volume on brain imaging, while albuminuria remains significantly associated with 
both after adjusting for cysGFR. This suggests that albuminuria may be a better marker 
of cerebrovascular risk than GFR, and that albuminuria and cerebrovascular disease may 
represent similar disease processes.


Disclosure of Financial Relationships: nothing to disclose
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Treatment Failure Gout (TFG): Assessment of Persistent Urate Response 
in Clinical Subgroups in Pegloticase Phase 3 Trials  John S. Sundy,1 Michael 
S. Becker,2 Royce Waltrip,3 William Huang,3 David B. Mount,4 Faith D. Ottery.3  
1Rheumatology/Immunology, Duke University, Durham, NC; 2Rheumatology, 
University of Chicago, Chicago, IL; 3Clinical and Medical Affairs, Savient 
Pharmaceuticals, Inc, East Brunswick, NJ; 4Renal, Brigham and Women’s 
Hospital, Boston, MA.


Purpose: To assess persistent urate response (PUR) in TFG patients with i.v. pegloticase 
(PEGlo), a PEGylated recombinant uricase. Inclusion criteria: ≥3 flares in past 18 months 
OR ≥1 tophus OR gouty arthropathy; serum urate >8.0 mg/dL; contraindication to/failure 
of maximal medically appropriate allopurinol. Methods: 212 subjects in 2 replicate 
6-month double-blind trials were randomized: PEGlo 8 mg q2wk or q4wk or placebo. 
Primary endpoint (ITT analysis): proportion with plasma urate <6.0 mg/dL 80% of time 
in months 3+6. Persistent response = maintenance of urate <6 for trial duration; transient 
response = inability to maintain target urate after initial response. Baseline covariates 
assessed: sex, age, Cockcroft-Gault creatinine clearance (CrCl), BMI, gout duration, 
disability score, presence of tophi. Results: Characteristics: 82% male; mean age 55; mean 
of 8.6 comorbidities; 29% with CKD stages 3-4. PEGlo subjects achieved 1° endpoint 
and maintained PUR more often than placebo subjects (p <0.001). See table for relevant 
covariates associated with PUR.
Persistent Urate Response


PEGlo q2wk PEGlo q4wk Placebo
N=85 N=84 N=43
% (n/N) % (n/N) % (n/N)


Age<65y 31.0 (13/42) 25.6 (11/43) 0 (0/23)
Age≥65 53.5 (23/43) 43.9 (18/41) 0 (0/20)
CrCl<50 mL/min 60.0 (12/20) 44.4 (8/18) 0 (0/6)
CrCl≥50 36.9 (24/65) 32.3 (21/65) 0 (0/37)


Safety: Most common adverse events: gout flares, infusion reactions. No apparent 
effect on renal function. Imbalance of serious cardiovascular events (CVE) across groups 
was seen, but event numbers were low. Non-serious CVE were balanced across groups, 
with no imbalance in all-cause deaths. Conclusion: Pegloticase appears to be effective in 
patients with treatment failure gout. Persistent urate response (<6mg/dL) occurred more 
often in those with CrCl <50 mL/min and age >65.


Disclosure of Financial Relationships: grant/research support: Savient; scientific 
advisor: Savient; other: Savient; other relationship: Investigator.
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Relationship between Metabolic Acidosis and Abnormalities in Mineral/
Parathyroid Metabolism in Chronic Kidney Disease (CKD)  Olusegun L. 
Amao, Moro Salifu.  Nephrology, SUNY Downstate Medical Center, Brooklyn, 
NY.


Background: Metabolic acidosis is seen in chronic kidney disease (CKD) and may 
have a role in the pathogenesis of calcium phosphate abnormalities and hyperparathyroidism 
in CKD. The study was done to determine the impact of metabolic acidosis on 
hyperparathyroidism in CKD.


Methods: Incident adult patients with stage 4 CKD, defined as eGFR 15-29 ml/min, 
aged 18 years and older seen in renal clinic between 07/01/07 and 06/30/08 were included. 
GFR was estimated using MDRD equation. Preliminary analysis of our population showed 
insufficient number of patients with metabolic acidosis in stages 1-3 and overwhelming 
number of acidosis in stage 5 CKD, therefore we chose to answer this question in patients 
with CKD stage 4 where there was an even distribution of patients with and without 
metabolic acidosis. Patients on calcium supplements, active vitamin D or phosphate 
binders were excluded. Data was obtained from chart review and collected in a 90 day 
window period for each patient. Data analysis was done using t-test, correlations and linear 
regression as appropriate.


Results: 49 Black patients with stage 4 CKD who met the study criteria were included. 
There were no differences in age, gender, cause of kidney disease or mean GFR between 
the two groups. Prevalence of metabolic acidosis was found to be 49%. The mean PTH 
level was 301 and 173 pg/ml in patients with and without metabolic acidosis respectively. 
(P<0.05). In patients with metabolic acidosis, bicarbonate level was positively correlated 
with calcium level (r=0.36, p<0.05) and negatively correlated with PTH level (r=-0.38; 
p<0.01). Regression analysis showed bicarbonate level as a significant determinant of 
PTH level. (R2=0.15, p<0.05). When adjusted for the effect of GFR and serum calcium, 
bicarbonate remained significant in predicting PTH levels, accounting for 14% of the 
variance (R2=0.14, P<0.05).


Conclusion: Metabolic acidosis measured by bicarbonate level is significantly 
associated with and a strong predictor of hyperparathyroidism in patients with stage 4 
CKD.


Disclosure of Financial Relationships: nothing to disclose
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Economic Model for Multidisciplinary Care in Chronic Kidney Disease  
Linda Awdishu,1 Ed Fink,2 Ravindra Mehta,2 Danuta King.2  1Pharmacy, UCSD 
Skaggs School of Pharmacy and Pharmaceutical Sciences, San Diego, CA; 
2Medicine, Division of Nephrology, UCSD Medical Center, San Diego, CA.


Background: We implemented a multidisciplinary (MD) chronic kidney disease (CKD) 
clinic at our academic institution. The MD team consists of a nephrologist, pharmacist, 
dietitian, social worker and clinic nurse. The MD CKD clinic shares space with the 
general nephrology clinic. Initially three rooms were allocated to the CKD clinic for one 
half day per week. The estimated annual operating expenses and revenue were budgeted 
for $294,481 and $208,821, respectively. We estimated a negative contribution margin of 
$85,660. The expenses included proposed salary support for 1.3 full time equivalents (FTE) 
for the MD team. Estimated revenue included office visits and erythropoietin injections 
administered in clinic.


Methods: This is a retrospective study of the gross expenses and revenues associated 
with the MD CKD clinic at our institution in the first year of operation. Additionally we 
reviewed indirect revenues associated with placement of patients for in center hemodialysis 
and kidney transplantation. Billing data was extracted from our hospital billing database. 
Expenses included all costs associated with the clinic cost center such as salaries, medical 
supplies, equipment and facilities and miscellaneous costs. Gross revenues consisted of 
charges associated with clinic visits, administration of erythropoietin stimulating agents, 
administration of vaccinations and nutrition counselling.


Results: Ninety seven patients were followed in the MD CKD clinic. The gross 
operating expenses and revenues were $192,935 US and $91,500 US respectively, for fiscal 
year 2008. The total FTEs utilized was 0.76. For fiscal year 2008, the contribution margin 
was negative $101,435 US or $87 US per patient per month. Eighty percent of patients 
starting hemodialysis were placed at our center. We have referred 28% to our transplant 
program. Four patients received a kidney transplant in 2008.


Conclusions: MD care is not cost prohibitive. Economic models for MD CKD 
clinics should include indirect revenue generated from referrals to in-center transplant 
and dialysis programs.


Disclosure of Financial Relationships: nothing to disclose
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In Response to an FDA Black Box Warning: Gadolinium-Associated 
Cases of Nephrogenic Systemic Fibrosis Dramatically Decline  Charles L. 
Bennett,1,2 Matthew J. Fisher,1,2 Anne E. Laumann,2 Dennis W. Raisch,3 Dennis 
P. West.2  1VA Chicago Healthcare System and VA Center for Management for 
of Complex Chronic Care, Chicago, IL; 2Northwestern University Feinberg 
School of Medicine, Chicago, IL; 3Dermatology, University of New Mexico, 
Albuquerque, NM.


Purpose: A sharp increase in cases of Nephrogenic Systemic Fibrosis (NSF) in the 
FDA’s Adverse Event Reporting System (AERS) immediately followed the FDA and EMA 
warnings of an association with gadolinium-based contrast agents (GBCAs) in 2006. We 
investigated the durable effect of these warnings over the last 3 years.
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Methods: The FDA’s AERS was queried for NSF and all cases with an event date 
were included in a year by year analysis. Cases were tallied for each association in which 
multiple GBCAs were administered to a pt.


Results: GBCA associated NSF peaked in 2006 (Figure 1). No cases have been reported 
for 2009 as of mid-June. Since 1996, there have been 948 unique NSF cases reported to 
FDA. Gadodiamide has been associated in 41% of all cases, gadopentetate dimeglumine 
has been associated in 23% of all cases, gadoversetamide has been associated in 13% of 
cases, gadoteridol has been associated in 10% of all cases, gadobenate dimeglumine has 
been associated in 11% of all cases, and no GBCA is named in 2% of all cases.


Conclusion: GBCA associated NSF has dramatically declined since the warnings issued 
in 2006. Although there is debate whether NSF is product specific- or class- associated, 
agency warnings have been hugely impactful at reducing and maintaining to nearly zero 
incidence for this debilitating and often fatal adverse event..


Disclosure of Financial Relationships: nothing to disclose
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Albuminuria or Creatinine-Based eGFR, a Survival-Based Classification 
System: NHANES III  Robert N. Foley,1,2 Alan Wang,1 Allan J. Collins.1,2  
1USRDS Coordinating Center, MMRF, Minneapolis, MN; 2Medicine, University 
of MN, Minneapolis, MN.


With potent mortality classification systems, ‘normal’ values should accurately predict 
survival and ‘abnormal’ values, death and C-statistic values should be high. We quantified 
mortality C-statistics for urinary albumin/creatinine ratio (ACR) and creatinine-based 
estimated glomerular filtration rate (GFR) in adult participants who fasted for 12 hours in 
NHANES III, a representative sample of the US population between 1988 and 1994 (N 
= 6165). Mortality follow-up extended to 2000. Mean GFR, age, systolic blood pressure, 
LDL, HDL and glucose values were 93.3 mL/mim/1.73 m2, 44.9 years, 121.9 mm Hg and 
127.9, 50.4 and 98.0 mg/dL, respectively. Without dichotomization of continuous variables, 
age had the highest C-statistic (0.87) followed by eGFR (0.74), systolic BP (0.74), ACR 
(0.69), glucose (0.63), LDL (0.55) and HDL (0.55). With discrete threshold values, age 
> 58 was the most potent discriminator of mortality and survival (C 0.79), followed by 
systolic BP > 130 (0.69), eGFR ≤ 77 (0.68), ACR > 8 (0.68), glucose > 98 (0.60) and LDL 
> 140 (0.55). When this process was repeated to form the attached classification tree, ACR 
thresholds were second and third order discriminators, while GFR thresholds were third 
and fourth order discriminators. In conclusion, ACR and eGFR are better discriminators 
of death and survival than most other commonly recommended public health screening 
measures and each add discriminatory power. Optimal eGFR thresholds vary substantially 
by age and ACR levels.


Disclosure of Financial Relationships: consultant: Affymax, 21st Services, Merck, 
Pfizer, Chugai, Pursuit Vascular, Novartis; scientific advisor: Affymax, 21st Services, 
Pfizer, Merck, Novartis, Pursuit Vascular; honoraria: Fresenius, Affymax, 21st Services, 
Pfizer, Chugai, Pursuit Vascular, Novartis.
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The Effect of World Kidney Day (WKD) Campaign on the Awareness of 
Chronic Kidney Disease (CKD) and the Status of Risk Factors to CVD  
Yan Yan Fu,2 Jeong Myung Ahn,2 Ho Jun Chin,1,2 Ki Young Na,1,2 Suhnggwon 
Kim,1 Dong-Wan Chae.1,2  1Seoul National University College of Medicine; 
2Seoul National University Bundang Hospital.


Background: In Korea, the campaign of WKD was started on November 2006 and 
continued until March 2008. We analyzed the effect of WKD on the awareness of CKD and 
the status of risk factors for cardiovascular disease (CVD) in subjects with CKD.


Methods: We searched 57,772 adult subjects, having routine health check-up in two 
affiliated hospitals of Seoul National University Hospital during last 3 years, voluntarily. 
We grouped the subjects according to examined year before and after 2007. We defined 
the awareness of CKD with the answer to the question; “Do you think you have had renal 
disease(s) or renal problem(s)?” in Korean.


Results: The examined period, grouped by before and after WKD, was an important 
factor to determine the awareness of CKD in subjects with CKD. The awareness was 
increased 5.30 folds (1.60-17.59, p=0.006) in subjects examined during the second quarter 
of 2008, 5.08 folds (1.53-16.91, p=0.008) during the third quarter of 2008, and 5.56 folds 
(1.68-18.44, p=0.005) during the fourth quarter of 2008, compared to that of subjects 
examined during the first quarter of 2005 with adjusted logistic regression analysis. The 
subjects aware of CKD showed lower systolic blood pressure (Mean±SE; 116.9±1.0 vs 
120.1±0.2, P=0.001) and lower serum cholesterol (Mean+SE; 198.3±2.7 vs 205.0±0.5, 
P<0.05) compared to subjects unaware of CKD, by ANCOVA test. That was more evident 
in subjects with CKD and hypertension or diabetes mellitus.


Conclusion: The awareness of CKD was related to the status of management of risk 
factors to CVD. After the campaign of WKD, the rate of awareness of CKD was increased 
upto 5.56 times.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2260


Renal Manifestations of Hepatitis C in Community-Dwelling Adults: 
NHANES 1999-2006  Rajiv J. Gandhi,1 Robert N. Foley,1,2 Allan J. Collins.1,2  
1Medicine, University of MN, Minneapolis, MN; 2USRDS Coordinating Center, 
MMRF, Minneapolis, MN.


Background: Although hepatitis C infection (HCV) and chronic kidney disease (CKD) 
are common, the renal manifestations of HCV in non-referred, community-dwelling adults 
are unknown.


Methods: We compared estimated glomerular filtration rate (eGFR) (with the 4-variable 
MDRD equation), urinary albumin-creatinine ratio (ACR) and blood pressure levels among 
adult participants age ≥ 20 years in the National Health and Nutrition Examination Survey 
(1999 to 2006, N = 16,935), a representative sample of all non-institutionalized adults in 
the United States. All population estimates and statistical comparisons were weighted for 
the survey design employed.


Results: 1.9% of US adults were HCV-positive. Although HCV-positive and HCV-
negative subjects were of similar age, mean eGFR (93.0 Vs. 87.9), ACR (69.1 Vs. 26.7) 
and diastolic BP (74.4 Vs. 70.7) were higher (P < 0.05) in subjects with HCV. In a 
multivariate analysis, HCV-positivity was associated with higher ACR and diastolic BP, 
but no association with eGFR was present; other associations of HCV-positivity included 
male gender, African-American race, lower BMI, lower level of school education, blood 
transfusion and smoking.


Conclusion: Proteinuria and hypertension, with preserved eGFR, are the cardinal renal 
manifestations of HCV in community-dwelling adults.


Disclosure of Financial Relationships: nothing to disclose
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Is a High Body Mass Index Independently Associated with Diminished 
Glomerular Filtration Rate: An Epidemiological Study  Helen J. Hobbs, Jean 
E. Irving, Bernhard Klebe, Paul E. Stevens, Christopher K. T. Farmer.  Kent 
Kidney Care Centre, East Kent Hospitals University NHS Foundation Trust, 
Canterbury, Kent, United Kingdom.


Background
The UK NICE guideline for early identification and management of Chronic Kidney 


Disease (CKD) suggests that obesity alone is not an independent risk factor for CKD. This 
is based on a lack of evidence to support a causal link between CKD and obesity in the 
absence of diabetes and hypertension. However, laboratory studies support the hypothesis 
that obesity may have an adverse effect on kidney function via various mechanisms including 
hyperfiltration and oxidative stress; also obesity is associated with secondary focal and 
segmental glomerulosclerosis.


Aim
To examine whether there is an independent association between body mass index 


(BMI) and estimated glomerular filtration rate (GFR) in a primary care population. The null 
hypothesis was that there was no independent correlation between BMI and GFR.


Methods
Data were sequentially extracted from primary care records over 2006-2009 in a 


population of 140,000 people. Patients were included if they were aged 18 or over and had 
a BMI and GFR recorded within 6 months of each other.


Using GFR, BMI, age, gender and co-morbidity the association between BMI and 
GFR was examined.
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Results
26,712 people fulfilled the inclusion criteria. The data was analysed in two parts 


firstly including all patients then including only those with an GFR < 60mls/min/1.73m2 
in this subgroup (n 5188). There was no correlation between BMI and GFR on univariate 
analysis (R2<0.001).


After adjusting for age, gender and hypertension, multivariate analysis showed BMI 
had no effect on eGFR in non diabetic patients (β 0.044 CI -0.014-0.0102) and a very 
small effect on those with diabetes (β-0.174, CI -0.279-0.070), although this may not be 
biologically significant.


Conclusion
There was no independent correlation between BMI and GFR in this group of 


primary care patients. This data would suggest that obesity in the absence of diabetes and 
hypertension does not increase the risk of CKD stage 3-5. Alternatively other measures of 
obesity such as waist to hip and waist to height ratios might show a different relationship 
with GFR.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Clinical Trial Results on Anemia Management in CKD  Rubeen 
K. Israni,1,2 Zugui Chang,1 James Bowen,1 Paul G. Kolm,1 Shyamkrishnan 
Ramdas,1 Claudine T. Jurkovitz.1  1Christiana Care Center for Outcomes 
Research, Christiana Care Health System, Newark, DE; 2Nephrology Associates 
PA, Newark, DE.


In late 2006, results from randomized controlled trials (CHOIR and CREATE) 
showed that normalization of hemoglobin in patients with chronic kidney disease (CKD) 
is associated with an increased risk of cardiovascular events. In this study, we used data 
from an electronic medical record system to evaluate the impact of these pivotal trials on 
anemia management in a large nephrology practice. All patients who had at least one dose 
of epoetin alfa administered between 2003 and 2007 were included (n=1655).


Hemoglobin (Hb) prior to initiation of epoetin alfa therapy was compared in the 
time period before and after November 2006. The maximum Hb achieved during a given 
month on epoetin alfa was also compared in the two time periods. We used a seasonal 
decomposition of time series (Loess nonparametric technique) to evaluate hemoglobin 
trends. Fitted ARMA models were used to ensure the results were robust. The cohort had a 
mean age of 68±14, 48.2% were male, and Glomerular Filtration Rate could be calculated 
on 80% of the cohort (29.9% had CKD stage 3, 47.4% stage 4 and 21% stage 5). In the 
1326 patients who were initiated on epoetin alfa prior to Nov 2006, mean Hb was 10.3±1.3 
prior to initiating treatment compared to 10.0±1.2 in 329 patients initiated on epoetin alfa 
after Nov 2006 (p=0.002). There was a significant decrease trend in the monthly average 
of each patient’s maximum Hb on epoetin alfa therapy after November 2006.


These results suggest that the results of CHOIR and CREATE did change anemia 
management of CKD patients in this large nephrology practice. The net affect was that 
epoetin alfa therapy was initiated at lower levels of hemoglobin and lower levels of 
hemoglobin were achieved after initiation of therapy.


Disclosure of Financial Relationships: nothing to disclose
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Rasburicase for the Treatment of Refractory Tophaceous Gout: A Case 
Series  James R. Lineen,1 Ceara A. Walsh,2 David J. Kane,2 Catherine A. Wall.1  
1Nephrology, AMNCH/Tallaght Hospital, Dublin, Ireland; 2Rheumatology, 
AMNCH/Tallaght Hospital.


Introduction: We present a series of 12 patients with refractory tophaceous gout 
treated succesfully with rasburicase.


Methods: Patients with severe disabling tophaceous gout were considered for treatment. 
Rasburicase was given as an infusion of 0.15mg/kg over 30 minutes every 2 weeks at 
first and monthly thereafter. Treatment was discontinued on resolution of tophi. Clinical 
impovement was documented by pre- and post treatment photographs. Initial patients 
reported functional improvement subjectively. Subsequent patients had objective functional 
assessment before and after treatment.


Results: Twelve patients were treated. Four had normal renal function. Eight had CKD, 
of whom 2 were renal transplant recipients with chronic allograft nephropathy. One patient 
discontinued therapy due to severe back pain. There were no other serious adverse events. 
The remaining patients all demonstrated visible improvement in joint deformity and reported 
subjective functional improvement. Four patients continue to receive treatment.


Conclusion: We have demonstrated that rasburicase can be a safe, effective treatment 
for refractory tophaceous gout in both CKD and non CKD patients.


Disclosure of Financial Relationships: nothing to disclose
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Association of Kidney Stones with Urine Albumin among Potential Kidney 
Donors  Elizabeth C. Lorenz, J. C. Lieske, T. J. Vrtiska, A. E. Krambeck, X. Li, 
E. J. Bergstralh, J. Melton, A. D. Rule.  Mayo Clinic, Rochester, MN.


Background: The risk of kidney disease in patients with incidental radiographic kidney 
stones with or without past symptomatic stones is unknown.


Methods: All patients at the Mayo Clinic who underwent protocol-driven CT 
angiograms/urograms as part of a potential kidney donor evaluation (2000-2008) were 
identified. Radiographic renal abnormalities, past symptomatic kidney stones, and kidney 
function test results were abstracted from the medical record. Patient characteristics were 
compared among persons with and without radiographic stones or past symptomatic stones 
by ANOVA and chi-square tests.


Results: Among 1957 potential kidney donors, 2.7% (n=53) had past symptomatic 
stones and 11% (n=210) had radiographic stones. The prevalence of past symptomatic stones 
differed by age (>45 y: 3.9% vs. <45 y: 1.7%, p=.003) and possibly by sex (M: 3.4% vs W: 
2.7%, p=.12) but not by race (whites: 2.9% vs non-whites: 2.4%, p=.74). The prevalence 
of radiographic stones did not differ by age (>45 y: 11% vs. <45 y: 10%, p=.62) or sex (M: 
11% vs W: 11%, p=.80), but differed by race (whites: 11% vs non-whites: 7%, p=.023).


No 
stones 
(n=1719)


Radiographic 
stones only 
(n=185)


Past symptomatic 
stones only 
(n=28)


Past symptomatic and 
current radiographic 
stones (n=25)


p-value


Mean log U alb., mg 1.6 1.7 1.5 2.6 .0002
Mean GFR, ml/min/SA 101 102 101 102 .95
Renal scarring/atrophy 3% 10% 7% 20% <.0001


Among persons with radiographic stones, those with past symptomatic stones had a 
higher mean number of stones (2.7 vs 2.4, p=0.04) and higher mean largest stone diameter 
(4.8 vs 1.6 mm, p<.0001). By linear regression, presence of both radiographic stones and 
past symptomatic stones was associated with a higher urine albumin (154%, p<.0001) and 
this did not change substantively (153%, p<.0001) with adjustment for age, sex, race, and 
renal scarring/atrophy.


Conclusions: Radiographic kidney stones are common and have different demographic 
profiles and epidemiological associations than symptomatic stones. Radiographic stones 
and symptomatic stones were synergistic in their association with urine albumin.
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Antihypertensive Therapy Improves Arterial Stiffness and Baroreflex 
Sensitivity in Older People with CKD  Stephen G. John,1 Paul J. Owen,1 Jane 
H. Youde,2 Christopher W. McIntyre.1,3  1Renal Medicine, Royal Derby Hospital, 
Derby, United Kingdom; 2Medicine for the Elderly, Royal Derby Hospital, Derby, 
United Kingdom; 3University of Nottingham, Derby, United Kingdom.


Older patients have a propensity to falls which may be exacerbated by impaired blood 
pressure (BP) control secondary to impaired cardiovascular (CV) function. Doubt exists 
concerning the advisability of the aggressive pursuit of currently mandated optimal BP 
targets in elderly CKD patients. We aimed to investigate the CV functional and structural 
responses to such a multi-drug therapeutic strategy.


We recruited 61 hypertensive non-diabetic patients aged over 70 with CKD 3/4 and non-
CKD controls. Assessment was performed after antihypertensive therapy (AHT) washout 
and repeated after protocol driven AHT reintroduction to target BP 130/80. Baroreflex 
sensitivity (BRS, composite marker of autonomic integrity) and central haemodynamics 
were assessed by continuous digital pulse wave analysis, pulse wave velocity (PWV) and 
analysis by applanation tonometry and vascular calcification (VC) was quantified by CT 
of superficial femoral artery.


Mean age was 76±4 yrs, mean eGFR (CKD group) 42±14 ml/min/1.73m2 and mean 
optimised BP 129/69mmHg. Carotid-femoral PWV (PWVcf), carotid-radial PWV and rate-
corrected AIx decreased (-1.2m/s, p<0.0001; -0.5m/s, p=0.0002; -3.5%, p<0.0001). Heart 
rate and peripheral resistance reduced (-6.0bpm, p<0.0001; -2.5%, p=0.034) and Buckberg 
index increased (10%, p=0.0002). Cardiac output and stroke volume were unchanged. BRS 
increased (4.33 to 5.49ms/mmHg, p=0.002). This marked improvement was seen even in 
patients with the most severe CKD. Around 50% had significant VC, which did not correlate 
with either PWV or BRS. Improvement in PWVcf was predicted by age, washout PWVcf 
and BRS, VC, and change in SBP (Adj R2=0.386; p<0.0001).


Baseline arterial stiffness and BRS were abnormal, and improved with aggressive 
escalation of AHT to current best-practice guidelines. Fears that pursuit of an optimal 
hypertensive strategy in older CKD patients would lead to impairment of vasomotor control 
appear unfounded. Planned follow-up of this cohort will elucidate the clinical importance 
of these initial observations.
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Multidisciplinary Care in Chronic Kidney Disease: Implementation, 
Outcomes and Cost  Linda Awdishu,1 MiNi Paek,1 James R. Lane,1 Ed Fink,3 
Prabhleen Singh,3 Mary Ann Arndt,3 Ravindra L. Mehta,3 Danuta King.3  
1Pharmacy, UCSD Skaggs School of Pharmacy and Pharmaceutical Sciences, 
San Diego, CA; 2Medicine, Division of Nephrology, UCSD Medical Center, 
San Diego, CA.


Background: Chronic kidney disease (CKD) affects 13.8-15.8% of the general US 
population. Multidisciplinary (MD) clinics to manage CKD patients have been shown to 
improve outcomes, however, are not widely utilized in the US as they are expensive to 
implement. We describe the implementation, outcomes and cost of the MD CKD clinic 
at our institution.


Methods: This is a retrospective study of all patients attending the CKD clinic. 
The MD team consists of a nephrologist, pharmacist, dietitian, social worker and clinic 
nurse. Eligible patients with established CKD stage 3-5 were referred for MD care from 
the general nephrology clinic and were followed every 1-3 months based on eGFR. We 
collected MDRD eGFR estimates and hospitalizations for 6 months prior to and 1 year 
post clinic. We also assessed BP readings, anemia, bone disease and lipid parameters for 
1 year post clinic enrollment.


Results: Sixty of 97 patients followed for 1 year were included in the analysis; 33% 
had stage 3, 52% had stage 4 and 15% had stage 5 CKD. The eGFR pre and post clinic 
was 22.5 and 21.4 mL/min, respectively (p=0.25). The median BP was 132/72 mmHg. 
Overall, 46% and 63% of patients achieved target BP < 130/80 mmHg and < 140/90 mmHg, 
respectively. The median Hgb was 11.2 (6.6-15.6) g/dL. The median iPTH was 116 (4-465), 
134 (27-973) and 316 (71-761) for stage 3, 4 and 5, respectively. The serum calcium and 
phosphorus values were at K/DOQI goal for all CKD stages. The median LDL was 93 
(35-330). The hospitalization rate pre and post clinic was 0.6 ± 1 and 0.4 ± 0.7 per patient 
per year (p=0.1). The gross expenses per patient per month was $166 US.


Conclusions: MD care for CKD resulted in achievement of most K/DOQI 
outcome targets. Kidney function remained stable. There was a trend towards a lower 
rate of hospitalizations indicating that MD CKD care may be preventing unnecessary 
hospitalizations but larger studies are warranted. MD CKD care is not cost prohibitive.
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Rates of Vaccination Against Influenza and Pneumococcal Infection in 
Patients on Renal Replacement Therapy at a UK Renal Centre  Alison 
Brown, Hilary M. Tedd, Linda Strettle.  Renal Unit, Freeman Hospital, 
Newcastle upon Tyne NHS Foundation Trust, Newcastle upon Tyne, United 
Kingdom.


Introduction
After cardiovascular disease, infection is the most common cause of death in patients on 


renal replacement therapy (RRT). The UK Department of Health recommends that patients 
on RRT are vaccinated annually against influenza and every 5 years against pneumococcal 
infections, with a target uptake of 75% in line with WHO 2010 targets. Previous studies 
have shown low rates of uptake of vaccination in this at-risk group; comparable 2006 
data from the USA showed 52% uptake of influenza and 13.5% uptake of pneumococcal 
vaccine. We reviewed the rates of vaccination in haemodialysis, peritoneal dialysis and 
renal transplant patients under the care of the Newcastle renal unit.


Methods
We contacted the primary care physicians of all our RRT patients to ascertain who had 


received influenza vaccine (IV) in the last year and to record the date of the most recent 
pneumococcal vaccine (PV).


Results
Vaccination details were obtained for 831 of 931 patients on RRT.


Uptake of vaccine (% of all patients)
Influenza vaccine within 
the last year (%)


Pneumococcal vaccine within 
the last 5 years (%)


Haemodialysis (n=243) 68 27
Peritoneal dialysis (n=46) 70 41
Transplant (n=542) 63 27
Total RRT patients (n =831) 65 27


Only 27% of patients had received PV within the last 5 years. This was a significantly 
lower immunisation rate than for IV, which 65% of patients had received in the last 12 
months (p<0.0001).


There was no significant difference in vaccination uptake rates between haemodialysis, 
peritoneal dialysis and renal transplant patients for either IV (p=0.34) or PV (p=0.09). Uptake 
of both vaccines was higher at 84 % for IV and 35% for PV in patients aged 65 years and 
above than for those aged less than 65 years (59% and 23% respectively).


Conclusion
We have identified poor vaccination uptake in this at-risk population. We recommend 


improved patient education, especially during the predialysis stage, to highlight the 
importance of vaccination in RRT patients. Improved communication between primary care 
providers and RRT providers is essential to improve vaccine uptake and outcomes.
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Hepcidin and Iron Status in Diabetic and Non-Diabetic CKD  C. Demello,1 V. 
Menon,1 D. Rudym,1 L. Li,1 S. Gopal,1 M. Busbridge,2 D. Ashby,2 R. Chapman,2 
S. Bloom,2 VS Balakrishnan,1 M. Rao.1  1Nephrology, Tufts Medical Center, 
Boston, MA; 2Investigative Medicine/Clinical Chemistry, Imperial College 
London, London, United Kingdom.


Hepcidin may link inflammation and anemia in CKD. We examined the relationship 
of hepcidin with C-reactive protein and iron status in subjects with stage 1-4 CKD of 
varying etiologies: Diabetic CKD (D-CKD) N=48, Non-diabetic CKD (ND-CKD) N=116, 
Polycystic kidney disease (PKD) N=114. We measured plasma levels of hepcidin using a 
competitive RIA based upon a rabbit anti-hepcidin antibody (Clinical Biochemistry Lab, 
Charing Cross Hospital, London) and EPO levels with a Human EPO Immunoassay kit 
(Stemcell Technologies, Vancouver).


Hepcidin levels were elevated in all CKD groups but highest in the D-CKD group. 
Subjects with PKD were younger, had higher GFR and Hb, and lower CRP, and lower 
prevalence of anemia (Table). In univariate analyses, hepcidin showed a strong positive 
correlation to ferritin (r=0.79, P<0.001) and TSAT (r=0.31, p<0.001) in all 3 groups. 
Hepcidin correlated negatively with eGFR (r= -0.2), Hb (r=-0.31), and EPO (r=-0.34) in 
D-CKD; with EPO (r= -0.2) in ND-CKD; and with GFR (r=-0.32) and positively with CRP 
(r=0.24) in PKD. In a model that included age and eGFR, hepcidin was not a predictor of 
hemoglobin or anemia; however there was a significant interaction between hepcidin and 
etiology of kidney disease.


Hepcidin levels are elevated in stage 1-4 CKD of varying etiologies and related to 
iron status parameters. There appears to be differential relationships between kidney 
function, inflammation, and EPO levels, based on etiology of CKD. Hepcidin may play a 
differing role in determining the severity of anemia with declining eGFR in this cohort of 
subjects with low inflammation and relatively preserved GFR. More detailed definition of 
pathophysiologic relationships is needed with prospective studies.


Diabetic CKD Non-Diabetic CKD PKD
N=48 N=116 N=114


eGFR* 46.3±24.9 45.4±25.6 59.6±27.3
Hb* 12.1±1.6 12.9±1.4 13.8±1.2
CRP* 1.9(6.2) 2.9(4.4) 1.7(4.4)
EPO 5.4(6.1) 5.3(6.4) 6.6(5.1)
Hepcidin* 35(42.7) 24.7(27.5) 27.0(35.5)
Anemia(%) 67.2 43.4 15.7
Data are mean +/-SD or median (IQR) *p<0.05
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Lifestyle Modifications and the Progression of Chronic Kidney Disease  
Sam A. Headley,1 Michael J. Germain,2 Charles M. Milch,1 Linda S. Pescatello,3 
Mary A. Coughlin,1 Allen E. Cornelius,1 Mary S. Sullivan,4 Richard J. Wood.1  
1Springfield College, Springfield, MA; 2WNERTA, Springfield, MA; 3University 
of Connecticut, Storrs, CT; 4Baystate Medical Center, Springfield, MA.


This study was designed to examine the effect of lifestyle modifications (LM) on the 
progression of chronic kidney disease (CKD). Twenty-one stage 2-4 CKD patients (54.9 
± 11.1 yr, eGFR 41.2 ± 22.7 ml/min/1.73m2) were matched at baseline (BL) and randomly 
assigned to the treatment (TG; n=10) or the usual care (UC; n =11) group. At BL, a 24-hr 
urine sample was collected and used to measure protein excretion (PRO). A fasting blood 
sample was drawn to measure serum creatinine, hsCRP, IL-6, ADMA, SDMA and Fetuin-A. 
Other variables assessed were resting heart rate (HR) and peak oxygen uptake (VO2peak). 
eGFR was assessed using the MDRD equation. Subjects in the TG were expected to attend 
3 supervised training sessions per week for 48 weeks with each session lasting 20-55 min. 
They were also provided with dietary counseling to reduce protein intake to 0.6-.75g/kg/
per day. The UC group was instructed to follow the advice of their nephrologist. Both 
groups were retested on all variables after 24 and 48 weeks. TG expended approximately 
654 ± 287 kcals/wk (range=206-1104). A regression equation was used to determine the 
average change in eGFR per month over the course of the study. The rate of change in eGFR 
between groups was compared using an independent samples t-test. All other variables were 
analyzed using ANCOVA with BL as a covariate. VO2peak (ml/kg/min) increased in TG (BL 
18.1 ± 7.8, 48wk 19.5 ± 4.6) vs UC (BL 18.8 ± 4.5 48 wk 17.0 ± 3.1) while HR (bpm)was 
lower (TG 68.1 ± 6.7, UC 71.5 ± 15.7) at week 48, p< 0.05. The rate of change in eGFR 
was not different between groups (TG = 0.071 ml/min/month; UC = 0.45 ml/min month; 
p = .39) nor was PRO (g/day)different between groups TG (BL 0.34 ± 0.2, 48 wk 0.37 ± 
0.4) vs UC (BL 1.8 ± 3.5, 48 wk 1.9 ± 3.7), p > 0.05. There were no group differences in 
any blood parameter. In conclusion, LM do not seem to affect eGFR over a 48 week period 
in previously well managed CKD patients.
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Endotoxinaemia in Elderly Patients with CKD Is Attenuated by 
Antihypertensive Drug Therapy  Stephen G. John,1 Paul J. Owen,1 Cheuk-
Chun Szeto,2 Ka-Bik Lai,2 Helen J. Jefferies,1 Philip K. T. Li,2 Christopher W. 
McIntyre.1,3  1Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 
2Medicine and Therapeutics, Chinese University of Hong Kong, Hong Kong, 
China; 3University of Nottingham, Derby, United Kingdom.


Endotoxin (ET) is well recognised to have a wide range of adverse effects on 
cardiovascular (CV) structure. Translocation of bacterial ET from the gut into the circulation 
has been well described in heart failure. CKD is common in older people and aggressive 
blood pressure (BP) control is the cornerstone of their management. We therefore aimed 
to study ET after improvement of the overall CV milieu with introduction of optimised 
antihypertensive therapy (AHT).


We recruited 40 hypertensive non-diabetic patients aged over 70 with CKD 3/4 and 
non-CKD but hypertensive matched controls. Assessment was performed after complete 
AHT wash out, and repeated after largely RAAS blockade based AHT reintroduction to a 
target BP of 130/80. Pulse wave velocity (PWV) and analysis were assessed by applanation 
tonometry, central haemodynamics by continuous digital pulse wave analysis and vascular 
calcification (VC) by CT of superficial femoral artery. Serum ET was measured by Limulus 
Amebocyte assay and hsCRP by ELISA.


Mean age was 76±5 years, eGFR (CKD group) 40±14 ml/min/1.73m2 and achieved 
mean BP 128/69. Washout ET was 0.042±0.01EU/ml and did not vary with renal function, 
gender, age, BP, VC, arterial stiffness or hsCRP. ET significantly decreased with the 
reintroduction and optimisation of AHT (to 0.02±0.028EU/ml; p<0.0001) in both CKD 
and non-CKD groups. After reintroduction of AHT however ET was associated with eGFR 
(R=-0.33; p<0.05), as well as arterial wave reflection (AIx R=-0.43; p<0.01) and degree 
of tonic vasodilatation (total peripheral resistance R=-0.352; p=0.036), but not VC, PWV, 
gender, age, BP or hsCRP.


Elderly patients with hypertension have elevated serum ET. Improvement of their CV 
status with optimised AHT therapy is associated with a significant reduction in the level 
of endotoxinaemia. This previously unappreciated effect of AHT may be of significant 
importance in the pathophysiology of CV disease and progressive loss of renal function 
in patients with CKD.
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Glomerular Filtration Rate Is Associated with the Severity of Angiographic 
Coronary Artery Disease  Sung Gyun Kim,1,2 Yong Rim Song,1,2 Jieun Oh,1,2 
Tae Jin Park,1,2 Young Ki Lee,1,2 Myung Jin Choi,1,2 Jong Woo Yoon,1,2 Hyung 
Jik Kim,1,2 Jung Woo Noh.1,2  1Internal Medicine, Hallym University College of 
Medicine, Chuncheon, Korea; 2Kidney Research Institute, Hallym University, 
Chuncheon, Korea.


Patients with chronic kidney disease (CKD) are a high risk group for coronary artery 
disease (CAD). Limited are available on the relationship between glomerular filtration rate 
(GFR) and the severity of CAD. All consecutive 1909 patients who underwent coronary 
angiography from January 2007 to November 2008 were enrolled. Coronary angiographic 
finding was reviewed by two cardiologists. Severity of CAD was assessed from the number 
of involved major coronary arteries with significant (>50%) luminal narrowing. GFR was 
calculated with the Modified Diet in Renal Disease equation and CKD was defined as the 
GFR < 60ml/min/1.73m2, based on the serum creatinine level obtained prior to angiography. 
Of 1909 patients, 604 (31.7%) subjects had CKD and 1116 patients had significant CAD. 
Coronary anatomical finding was showed in Table 1.
Table 1. Coronary vessel status according to GFR
GFR ≥60 (n=688) 30-59 (n=336) <30 (n=92)
1 vessel disease 326 (47.4%) 132 (39.3%) 21 (22.8%)
2 vessel disease 173 (25.1%) 83 (24.7%) 31 (33.7%)
3 vessel disease 148 (21.5%) 93 (27.7%) 28 (30.4%)
Lt main disease 41 (6.0%) 28 (8.3%) 12 (13.0%)


Patients with CKD were more likely to have 3-vessel disease than those without CKD 
(28.3% vs 21.5%, p=0.001). CKD was significantly associated with angiographic CAD 
and patient with CKD had more severe CAD than non-CKD patients.
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Frailty in a Middle-Aged Population with Chronic Kidney Disease  Gregory 
Levin,1 Abigail B. Shoben,1 Ian H. de Boer,1,2 Bessie Young,1,2 Ernie Ayers,2 
Georgia Galvin,2 Bryan Kestenbaum.1  1University of Washington, Seattle, WA; 
2Puget Sound Veterans Affairs Medical Center, Seattle, WA.


Frailty is a complex phenotype developed by geriatricians to define an age-associated 
decline in functional reserve. In the general elderly population, frailty predicts future 
disability, hospitalization, and death. Frailty has been examined among chronic dialysis 
patients and those with early chronic kidney disease (CKD). We describe frailty using 
comprehensive functional domains in a middle-aged, clinic-based CKD cohort.


We studied 265 patients with predominantly stage III or IV CKD from the Seattle 
Kidney Study (SKS), a prospective study of health outcomes in CKD. We defined frailty 
as the presence of at least 3 of the following characteristics: slow walking pace, measured 
weakness (grip strength), unintentional weight loss, symptoms of exhaustion, and self-


reported low physical activity. We compared the prevalence of frailty to that defined in the 
Cardiovascular Health Study (CHS), a community-based study of over 5000 ambulatory 
adults ages 65 and older.


In SKS, 183 participants (69%) were less than 65 years old, and 85% were men. The 
overall prevalence of frailty in SKS was 14.3%. The most common frailty components were 
exhaustion (31%), low physical activity (35%), and slow walking speed (23%). Among 
CKD patients aged <45, 45-54, and 55-64 years old, the prevalence of frailty was greater 
than that of CHS participants aged 75-84 years old. Compared to SKS participants who were 
not frail, frail participants had a higher prevalence of comorbidity and disability, a higher 
prevalence of diabetes, higher body mass index, and worse kidney function.


The prevalence of frailty among middle-aged CKD persons may be greater than that of 
elderly persons in the general population. The high prevalence of functional incapacitation 
in CKD patients suggests that interventions focused on improving functional status may 
improve quality of life and long-term health outcomes.
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The Selective Links between the Components of CKD and CVD in General 
Japanese Population: The Takahata Study  Yusuke Mashima, Tsuneo Konta, 
Satoshi Takasaki, Kazunobu Ichikawa, Masato Hoshikawa, Kazuko Suzuki, Ami 
Ikeda, Isao Kubota.  Department of Cardiology, Pulmonology, and Nephrology, 
Yamagata University School of Medicine, Yamagata, Japan.


Background. The strong relationship between chronic kidney disease (CKD) and 
cardiovascular diseases (CVD) has been highlighted recently. To clarify the detailed relation 
between each part of CKD and CVD in Japanese population, a cross-sectional study has been 
carried out. Methods. A total of 3,115 subjects aged over 40 years in general population 
entered into the analysis. Past history of CVD was obtained by the self-administered 
questionnaire. Urine-albumin-creatinine ratio was calculated from spot urine and was 
categorized into 4 classes (low normal, high normal, micro-, macroalbuminuria). Estimated 
GFR was calculated by the MDRD equations with Japanese coefficient. Results. Among 
118 subjects with CVD, albuminuria and renal insufficiency were observed in 39 subjects 
(33.9%), 43 subjects (36.5%), respectively. The prevalence of coronary heart disease 
(CHD) and stroke were significantly increased at the class of macro- and microalbuminuria, 
respectively. In contrast, the increased prevalence of CHD was detected both in lower and 
higher eGFR levels with the lowest values in eGFR 60-69 ml/min/1.73m2. The prevalence 
of stroke showed a tendency of gradual increase along with eGFR decline. High normal 
albuminuria did not show increased prevalence of CHD nor stroke. Multivariate analyses 
revealed the independent relations between CHD and renal insufficiency, and between 
stroke and albuminuria, respectively. Conclusion. This study showed that selective links 
between the components of CKD and CVD in Japanese population. This finding could be 
useful information to detect CVD high-risk subjects and a help to understand the renal-
cardiovascular relation.
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Anemia and Long-Term Mortality in Non-Diabetic Chronic Kidney Disease  
Vandana Menon,1 C. Demello,1 D. Rudym,1 N. Smith-Vaughan,1 X. Wang,2 
G. J. Beck,2 J. W. Kusek,3 T. Greene,4 M. J. Sarnak,1 M. Rao.1  1Tufts Medical 
Center, Boston, MA; 2Cleveland Clinic Foundation, Cleveland, OH; 3NIDDK; 
4Univ of Utah.


Data are limited on the effect of anemia on long-term survival in subjects with non-
diabetic chronic kidney disease (CKD).


1795 subjects were screened for the Modification of Diet in Renal Disease Study, which 
examined effects of dietary protein restriction and blood pressure control on progression 
of kidney disease. We included 862 non-randomized and 793 randomized non-diabetic 
subjects with hemoglobin measures. Survival status and cause of death, up to 12/2000, was 
obtained from the National Death Index. Cox models were used to evaluate the relationship 
of anemia (Hb<13.5g/dL males; <12.0 g/dL females) with all-cause and cardiovascular 
disease (CVD) mortality.


Mean (SD) age was 50 (12) yrs, iothalamate glomerular filtration rate (GFR) was 39 
(21) ml/min/1.73m2 and hemoglobin 13 (2) g/dL. Subjects with anemia had lower body mass 
index, LDL-cholesterol, HDL-cholesterol, GFR, and iron levels, and higher systolic blood 
pressure and proteinuria and were more likely to be non-white and female. Hemoglobin 
was directly correlated with GFR (r=0.49, p<0.001). 10-year mortality rates were 31% and 
39% for all-cause, and 12% and 17% for CVD, in anemic versus non-anemic individuals. 
Anemia was associated with increased risk of all-cause and CVD mortality in unadjusted 
analyses and after adjustment for demographic and CVD factors; however, adjustment for 
measured GFR eliminated this association (Table). We observed similar findings in analyses 
with sex specific quartiles and with hemoglobin as a continuous variable.


The increased risk of long-term mortality seen with anemia, in this cohort of subjects 
with stage 2-4 non-diabetic CKD, is predominantly explained by the association between 
anemia and level of kidney function measured as iothalamate GFR.
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Urine and Serum Neutrophil Gelatinase-Associated Lipocalin (NGAL) 
in Patients with Autosomal Dominant Polycystic Kidney Disease  Bjarne 
Orskov,1 Bo Feldt-Rasmussen,2 Ole Østergaard,3 Niels Heegaard,3 Svend 
Strandgaard.1  1Department of Nephrology, Copenhagen University Hospital, 
Herlev, Denmark; 2Department of Nephrology, Copenhagen University Hospital, 
Rigshospitalet, Copenhagen, Denmark; 3Department of Clinical Biochemistry 
and Immunology, Statens Serum Institut, Copenhagen, Denmark.


INTRODUCTION AND AIMS: Neutrophil gelatinase-associated lipocalin (NGAL) 
is an iron binding protein shown to be markedly elevated in urine and serum in response 
to acute kidney injury. Autosomal dominant polycystic kidney disease (ADPKD) is a 
genetic disorder with growth of renal cysts which leads to CKD. We investigated urine 
and serum NGAL levels in ADPKD patients with CKD stages 1-5. The aim was to study 
if NGAL is a marker of CKD.


METHODS: 84 ADPKD patients were enrolled (male/female, 44/40), age between 
18 and 74 years (Mean 49 years). GFR was measured by the 51Cr-EDTA clearance method. 
NGAL was measured using ELISA kits from Bioporto Diagnostics, Denmark.


RESULTS: At GFR values between 30-120 ml/min, serum NGAL (figure1, thick 
line) increased slightly when GFR decreased. Urine NGAL (figure1, thin line) was low 
and constant in this interval. At GFR below 30 ml/min both serum and urine NGAL values 
increased markedly. Based on linear regression analysis log transformed serum NGAL 
values were significantly associated with measured GFR in ADPKD patients (95% CI 
10-30, P=0.0002). No such association was observed for log transformed urine NGAL 
values (p=0.37). As expected log transformed creatinine values were also associated with 
measured GFR (95% CI 11-51, P=0.003).


CONCLUSIONS: In ADPKD patients with a GFR above 30 ml/min, serum and not 
urine NGAL appears to be a marker of loss of renal function. At GFR below 30 ml/min 
both urine and serum NGAL increase markedly. This might be due to a combination of 
low GFR and tubulointerstitiel injury in advanced ADPKD.
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Body Composition and Functional Consequences of Goal Directed 
Antihypertensive Therapy in Older People with Chronic Kidney Disease  
Paul J. Owen,1 Stephen G. John,1 Jane H. Youde,2 Christopher W. McIntyre.1,3  
1Renal Medicine, Royal Derby Hospital, Derby, United Kingdom; 2Medicine 
for the Elderly, Royal Derby Hospital, Derby, United Kingdom; 3University of 
Nottingham, Derby, United Kingdom.


Significant CKD is highly prevalent in the elderly and is associated with changes in 
body composition, including hydration status, alteration in lean body mass and reduction in 
skeletal muscle function. These factors may be associated with worsening patient outcomes. 
Aggressive BP control is the cornerstone of CKD 3/4 management. As part of a prospective 
study of the effects of aggressive goal directed antihypertensive therapy (AHT) in elderly 
CKD patients we studied prospective changes in body composition and skeletal muscle 
function in response to the introduction and escalation of AHT.


We recruited 61 non-diabetic CKD 3/4 patients, over the age of 70 years; as well as non-
CKD hypertensive control subjects. Antihypertensives were withdrawn and discontinued 
for 2 weeks before the initial visit, where patients underwent whole body DEXA; multi-
slice CT of the thigh; multisegmental, multifrequency bioimpedance analysis (BIA) and 
performed a Timed get Up and Go (TUG) test. Patients then restarted AHT to achieve 
target BP (130/80). At visit 2, four weeks later, BIA body composition analysis and TUG 
testing were repeated.


Baseline BIA and DEXA measurements of soft lean mass (SLM) and body fat mass 
(BFM) were highly correlated (r=0.93, p<0.0001; r=0.91, p<0.0001). CT assessed muscle 
and fat correlated with both regional (R) and total body (TB) DEXA (R muscle r=0.71, 
p<0.0001; fat r=0.82, p<0.0001; TB muscle r=0.75, p<0.0001; fat r=0.53, p<0.0001). After 
AHT reintroduction; mean BP was 129/69, mean BIA measured extra-cellular water was 
lower (0.2±0.6L; p=0.026), BFM was unchanged, SLM reduced by 0.63±2.13kg (p=0.035) 
and bone mineral density was unchanged. There was no change in TUG function.


Aggressive management of hypertension in elderly patients is associated with a BIA 
measured reduction in SLM but did not seem to affect directed active functional assessment. 
Further prospective assessment of the global effects of AHT in elderly patients with CKD 
is ongoing.
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Screening for CKD at Point-of-Care Prior to GBCA (Gadolinium-Based 
Contrast Agent) Use  Janki Patel, Jeffrey Weinreb, Ali Abu-Alfa.  Nephrology 
and Radiology, Yale University, New Haven, CT.


Hypothesis: The risk of Nephrogenic Systemic Fibrosis (NSF) following GBCA led 
MR centers to screen for CKD. We report experience with point-of-care testing for eGFR 
in all adults scheduled for GBCA-MR exams. Aim is to determine the incremental value 
of such testing compared to a safety questionnaire in identifying CKD3-5.


Methods: From 5/08 to 1/09, all outpatients scheduled for GBCA-MR completed 
safety questionnaire with questions about CKD risk factors: history of CKD, diabetes, 
hypertension, liver disease, dialysis, renal transplant, single kidney. Creatinine was checked 
by finger-prick and eGFR calculated (MDRD) using handheld EZ Chem™ Blood Analyzer. 
A cross-sectional analysis on data from 8574 patients (after excluding 378 for missing data 
and 1629 for age<18 years). Associations were assessed by chi-square and multivariate 
logistic analysis; p<0.05 considered significant.


Results: Mean age and weight were 48.2±16.3 years and 172.7±42.9 lbs. Creatinine 
was checked in 59.0% of patients with 97.8% of them having eGFR≥60, 2.0% between 
30 & 59 and 0.2% with eGFR<30. 80.7% of CKD3 patients got GBCA while none with 
CKD 4/5 did. CKD awareness was 26.9% in CKD3 and 100% in CKD 4/5. In multivariate 
analysis, age>60, self reported history of hypertension, kidney problem, single kidney or 
renal transplant were significantly associated with having an eGFR<60.
Multivariate Analysis
Variables OR* CI
age>60 1.04 1.03-1.06
Hypertension 1.83 1.19-2.79
One kidney/transplant 4.30 2.27-8.14
Kidney Problem 9.87 6.14-15.8
* all p=0.00


In subgroup multivariate analysis with gender data available, gender did not show a 
significant association with CKD.


Conclusion: CKD awareness was low in CKD3; consistent with prior study. The overall 
prevalence of CKD3-5 was low and may reflect an already increased awareness about NSF 
risk with less referrals made. Age>60 and self-reported history of common risk factors were 
significantly associated CKD3-5. These findings highlight the importance of asking about 
CKD risk factors in patients scheduled for GBCA-MR and may help better define the patient 
population who might benefit most from point-of-care testing for creatinine/eGFR.


Disclosure of Financial Relationships: nothing to disclose
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The Existence of Proteinurea Exacerbate Blood Pressure Elevation 
Induced by Intermittent Hypoxemia during Sleep  Minako Shimazaki, 
Kohei Nagata, Yugo Shibagaki, Takashi Yasuda, Kenjiro Kimura.  Nephrology 
and Hypertension, St. Marianna University ,School of Medicine, Kawasaki, 
Kanagawa, Japan.


Objectives:Chronic kidney disease (CKD) and sleep disordered breathing (SDB) are 
known to be risk factors not only for hypertension but also for cardiovascular disease (CVD).
However the interaction of CKD and SDB on blood pressure (BP) has not been clarified. 
Among the various factors of SDB, it had been reported that the intermittent hypoxemia 
during sleep is the most responsible factor for development of CVD. We aimed to clarify 
the influence of the intermittent hypoxemia on BP in patients with CKD.Methods: CKD 
patients(except stage5D) in our outpatient clinic were enrolled. After obtaining written 
informed consent, ambulatory BP monitoring, O2 saturation monitoring during sleep, 
and laboratory tests were performed. Episodes of O2 desaturation (a decrease > 3%) 
more than 5 times per hour during sleep was defined as SDB in this study.Results: Total 
of 239 patients [average age of 63, 71% male, average BMI 23.7 (stage 1&2; 29, stage 
3; 133, stage 4; 48, stage 5; 29)] were examined. 58.2%patints were categorized as SDB. 
In stage 1&2 and 3, morning systolic BP (SBP; mmHg) was significantly higher in SDB 
group than non-SDB group (stage 1&2: 136±23 vs. 120±18, p=0.035, stage 3: 146±20 vs. 
137±23, p=0.014). Diurnal SBP in stage 4 and 5 between SDB group and non-SDB group 
was not different. Among the SDB patients in stage 1&2 and 3, patients with proteinuria 
(>0.5g/gCr or positive dipstick proteinuria) showed significantly higher SBP through all 
day compared with non-proteinuric patients (mean daily SBP; stage 1&2: 153±19 vs. 
130±20, p<0.029, stage 3: 146±16 vs. 134±17, p<0.003). But these differences were not 
observed in non-SDB patients. Furthermore, significant diurnal BP difference between SDB 
group and non-SDB group was observed only in patient with proteinuria, but not without 
proteinuria.Conclusion: This study showed that effect of intermittent hypoxemia on BP was 
augmented in CKD with proteinuria, but this effect was decreased in more advanced CKD. 
We assume that the screening of SDB is important in early-stage CKD with proteinuria as 
an aggravating factor of hypertension.
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The Prevalence of Androgen Deficiency in Male Patients with Advanced 
CKD – An Evaluation in Pre-Dialysis and Hemodialysis Populations  
Timothy W. Shipley,1 Richard Quinton,2 Shabbir H. Moochhala,1 Roslyn 
J. Simms,1 Rohana J. Wright,2 Robert T. Peaston,3 Dermot Neely,3 Nigel S. 
Kanagasundaram.1  1Renal Medicine, Newcastle Upon Tyne Hospitals NHS 
Foundation Trust, United Kingdom; 2Endocrinology, Newcastle Upon Tyne 
Hospitals NHS Foundation Trust, United Kingdom; 3Biochemistry, Newcastle 
Upon Tyne Hospitals NHS Foundation Trust, United Kingdom.


There is controversy over the prevalence of androgen deficiency (AD) in CKD, with 
most data existing in the HD population, alone. This study was designed to examine the 
prevalence of AD and its association with anemia in male patients with advanced CKD, 
including those not on dialysis.


We measured total testosterone (total T), free T and sex hormone binding globulin 
(SHBG) along with Hb, ferritin, CRP, albumin and eGFR (if predialysis (preD)) in 158 male 
patients with CKD 4 & 5 (100 HD, 58 preD). The darbopoetin α (Dα) dose was recorded. 
AD was defined as total T and/or free T below the normal range. Spearman correlations 
were used to test associations with Dα dose and androgen markers.


Mean (range) age was: HD, 62.5 years (23-90); preD, 67.7 (34-88). 27% were diabetic. 
The prevalence of AD was: HD, 80%; preD, 76%.


Mean(SD) results included: total T: HD = 8.3nmol/L(4.6), preD = 10.3(5.8), free T: HD 
= 163.8pmol/L(85.7), preD = 190.9(93), Hb: HD = 11.5g/dL(1.3), preD = 11.8(1.6), Dα 
requirement: HD = 42.7mcg/week(42.3), preD 12.2(19.3). Dα dose showed a significant 
inverse correlation with total and free T in the HD, though not this preD, population. Total 
and free T were significantly inversely correlated with age in both groups.


AD is highly prevalent in both HD and preD populations although the impact of 
androgen replacement therapy has yet to be explored. The association between Dα 
requirement and total and free T concentration in the HD population raises the possibility 
of benefit in terms of anaemia management.
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Clinicopathologic Characteristics of C1q Nephropathy  Shin-young Ahn,1 
Yong Chul Kim,1 Ji Yong Jung,1 Kook-Hwan Oh,1 Yon Su Kim,1 Curie Ahn,1 Jin 
Suk Han,1 Suhnggwon Kim,1 Kyung Chul Moon,2 Kwon Wook Joo.1  1Internal 
Medicine, Seoul National University College of Medicine, Seoul, Korea; 
2Pathology, Seoul National University College of Medicine, Seoul, Korea.


Background: C1q nephropathy(C1qN) is an uncommon glomerular disease with 
mesangial C1q deposition on immunofluorescence (IF) microscopy. However, the 
clinicopathologic features of C1qN have not been well defined as yet.


Method: The clinicopathologic features of C1qN was retrospectively reviewed in 11 
patients(0.8%) identified among 1403 patients aged ≥ 16 years who had undergone renal 
biopsy due to primary glomerular disease between Jan. 2000 and Jan. 2009. Diagnostic 


criteria of C1qN was 1) the presence of dominant IF staining for C1q (≥2+) in the 
mesangium, 2) corresponding mesangial or paramesangial electron dense deposit by electron 
microscopy and 3) lack of clinical evidence of systemic lupus erythematosis.


Result: The male-to-female ratio was 6:5 and their mean age was 41 yrs(range, 19-69 
yrs). Eight patients presented with asymptomatic proteinuria and three with nephrotic 
syndrome. The mean 24-hour urine protein was 4.4g/day (range, 0.48-18.5g/day) and six 
patients had nephrotic range proteinuria. On light microscopy, mild to moderate mesangial 
proliferation in all cases, segmental sclerosis in seven and focal mild atrophy of tubules 
and fibrosis of interstitum in one. Steroid monotherapy and/or immunosuppressive agent 
was used for five patients, and complete or partial remission was achieved in four of these 
patients within mean 46 days (range, 10-63 days). Two using steroid monotherapy had 
relapses, and of these patients, one showed segmental sclerosis and the other did minimal 
change on pathologic findings. In six patients with asymptomatic proteinuria, conservative 
treatment was used. The mean follow-up duration was 14 months (range, 2-31 months) and 
there was no case that had a decrease in renal function during follow-up period.


Conclusion: C1qN showed various clinical manifestations and good prognosis. But, 
additional studies are needed to fully define the clinicopathologic feature and will lead to 
the establishment of C1qN as a clinical entity.
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Influence of Complement on the Clinical Course of Patients with 
Membranoproliferative Glomerulonephritis  Aude Servais,1 Laure-Hélène 
Noël,1 Chantal Loirat,3 Philippe Vanhille,3 Véronique Frémeaux-Bacchi.2  
1Necker Hospital, Paris, France; 2European Georges Pompidou Hospital, Paris, 
France; 3French Society of Nephrology.


Abnormal fluid-phase control of the alternative complement pathway is a well-established 
risk factor for the occurrence of type II membranoproliferative glomerulonephritis (MPGN 
II). We analyzed the influence of acquired and genetic complement abnormalities on the 
outcome of a large cohort of patients with idiopathic MPGN I, MPGN II and a peculiar 
glomerulonephritis with isolated C3 deposits (GNC3).


Complement assessment including mutation screening of Factor H (CFH), Factor I 
(CFI) and MCP genes and clinical and histological data review were performed in a series 
of 132 patients with MPGN I (N=50), MPGN II (N=30) and GNC3 (N=52).


At the time of investigations, 41% of patients had a low C3. A C3NeF was found in 
48.6% of patients, fluctuating during follow up in 34% of them. 80% of MPGN II patients 
had a C3NeF, which is significantly more than in other histological types (43%). Presence 
of C3NeF was correlated with a better glomerular filtration rate by MDRD at last follow 
up (32±31 vs 63±39 ml/min/1.73m², P< 0.0001) and with less evolution to dialysis 
(p=0.0003). When the disease begun before 16 years of age, a C3NeF was more frequently 
detected (p=0,008) and clinical evolution to dialysis was slower (14 vs 7 years, P=0.01). 
Homozygous CFH mutation was detected in 4 patients, with lack (n=3) or normal (n=1) 
FH in plasma. A heterozygous mutation in complement regulatory genes was found in 10 
patients with MPGN 1 (20%), in 7 with MPGN II (23%) and in 14 with GN C3 (27%). 
Histological type, cellular proliferation or abundance of proteinuria were not correlated 
with renal function evolution. In case of early onset, renal survival was better if acquired 
(C3NeF) or hereditary abnormalities (mutation) of complement alternative pathway were 
found (P=0.006).


Uncontrolled systemic activation of the alternative pathway due to hereditary and 
acquired complement abnormalities is found in 60% of patients with MPGN I, MPGN 
II or GN C3, all characterized by C3 deposits. It could modulate clinical evolution, in 
particular in children.
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Treatment of a Patient with Dense Deposit Disease with Eculizumab 
(Soliris®)  Marina S. Vivarelli, Francesco Emma.  UO Nefrologia e Dialisi, 
Ospedale Pediatrico Bambino Gesù, Rome, Italy.


Dense deposit disease (DDD), also known as type 2 membranoproliferative 
glomerulonephritis, is caused by abnormal activation of the alternative complement 
pathway. This can be secondary to mutations in complement regulatory factors, such as 
factor H, or to circulating C3Nef, an antibody that has been shown to bind C3, preventing 
its inactivation. To date, no treatment has been shown to be consistently effective for this 
disease. On this basis, it has been hypothesized that inhibition of the terminal complement 
pathway may be a valid therapeutic option. Eculizumab (Soliris ®) is a humanized anti-C5 
monoclonal antibody that effectively blocks the formation of the proinflammatory 
terminal complement components C5a and C5b-9. Soliris® is approved for the treatment 
of patients with paroxysmal nocturnal hemoglobinuria (PNH), and has been reported to 
show clinical benefit in patients with other complement dysregulation disorders such as 
atypical haemolytic uremic syndrome.


In this study, we report the first case of Soliris treatment in a patient with DDD with 
normal renal function but significant proteinuria. The 17 year old patient was treated (after 
informed consent and IRB approval) with 900 mg of Soliris® weekly for 4 weeks, followed 
by 1200 mg on the 5th week and then 1200 mg every 2 weeks for a total of 6 months. Prior 
to treatment, the patient was immunized against Neisseria meningitidis as recommended. 
Renal function remained within the normal range during treatment with Soliris®. There was 
a significant increase in serum protein from 6.3±0.2 to 7.1±0.4 g/dl (p<0.01) and serum 
albumin from 3.7±0.2 to 4.2±0.2 g/dl (p<0.01) during treatment with Soliris®. In parallel, 
the protein/creatinine ratio decreased from 1.6±0.8 to 0.9±0.2 mg/mg (p<0.02) and 24-
hour urine protein excretion decreased from 2.7±1.3 to 1.4±0.3 gr/24h (p<0.03). During 
treatment, C3 levels remained low (<5 mg/dl). Complete inhibition of serum complement 
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was documented after the first infusion of eculizumab. No drug-related adverse effects 
were observed. These results suggest that Soliris® may be a potential therapeutic option 
for the treatment of patients with DDD.
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Rituximab Reduces Proteinuria in Type I Membranoproliferative 
Glomerulonephritis (MPGN) but Not in Type II MPGN  John J. Dillon,1 
Michelle Hladunewich,2 William E. Haley,3 Shirley A. Jennison,1 Paul Ling,2 
Gregory P. Mock,4 Daniel C. Cattran,2 Fernando C. Fervenza.1  1Mayo Clinic, 
MN; 2University of Toronto, ON; 3Mayo Clinic, FL; 4Billings Clinic, MT.


Background: MPGN has no established treatment. We performed a multicenter, 
open-label study of rituximab in 9 adult patients with idiopathic MPGN (6 type I and 3 
type II).


Methods: Inclusion criteria included biopsy proven MPGN, MDRD GFR > 25 ml/
min, urinary protein/creatinine > 1 and treatment with an ACE inhibitor or ARB for at 
least 3 months prior to enrollment. Exclusion criteria included hepatitis or other infections, 
detectable monoclonal antibodies and malignancies. The patients received rituximab 1000 
mg IV on days 1 and 15. Follow up was 12 months. The primary outcome was the change 
in proteinuria.


Results: There were 5 females and 4 males. Mean ages were 35 for type I and 55 for 
type II. Mean pre-treatment creatinine clearances were 50 for type I and 68 for type II. Two 
type I patients had idiopathic cryoglobulinemia. B cells were suppressed after treatment in 
all patients. Urinary protein declined in the type I patients but not in the type II patients. 
The urinary protein results are below:
Proteinuria (g/day ± SE)


Initial 3 Months 6 Months 9 Months 12 Months
Type I 3.9 ± 0.8 2.4 ± 0.9 1.8 ± 0.6* 1.4 ± 0.6* 2.1 ± 1.0*
Type II 3.0 ± 1.7 2.4 ± 1.1 2.4 ± 1.1 3.6 ± 1.9 2.7 ± 1.5
* P < 0.05


Among the 6 type I patients there were 2 complete (CR) and 3 partial remissions (PR). 
The two complete responders were the two patients with cryoglobulinemia. One type II 
patient was found to have developed PR on the day of the first rituximab dose. He remained 
in PR or CR throughout the follow up period. The other two type II patients did not remit. 
The creatinine clearance did not change statistically in either group.


Conclusion: In this small open-label trial, rituximab decreased proteinuria among 
patients with type I MPGN. Eighty-three % of the type I patients achieved at least PR and 
33% achieved CR. Type II patients did not appear to respond. Larger studies of anti B-cell 
therapy are warranted for type I MPGN; longer follow up will be required to determine 
whether remissions persist.


Disclosure of Financial Relationships: grant/research support: Genentech, Inc.
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Clinical and Histopathological Analysis of Membranoproliferative 
Glomerulonephritis (MPGN) Viewed from Positivity of the Circulating 
Mixed Cryoglobulins (MC)  Rikako Hiramatsu,1 Yoshifumi Ubara,1 Junichi 
Hoshino,1 Keiichi Sumida,1 Eiko Hasegawa,1 Noriko Hayami,1 Masauki 
Yamanouchi,1 Tatsuya Suwabe,1 Fumi Takemoto,1 Kenichi Ohashi,2 Kenmei 
Takaichi.1  1Nephrology Center, Toranomonon Hospital, Minato-ku, Tokyo, 
Japan; 2Department of Pathology, Toranomon Hospital, Minato-ku, Tokyo, 
Japan.


(Background) Although MPGN with the circulating mixed cryoglobulins (MC) is 
known as cryoglobuliunemic glomerulopathy(CG), the relation between CG and MPGN 
remains uncertain. Patients with MPGN diagnosed by renal biopsy were evaluated according 
to positivity of MC. Clinical and histopathological difference between patients with positive 
MC and negative MC was examined in this issue.


(Method and patients): 53 patients (27 men and 25 women) with MPGN proved by 
renal biopsy between 1986 to 2008 at our institute were recruited to this study. Clinical 
data including serum HCV and MC and pathological data were evaluated.


(Results) 13 patients (25%, A group) were diagnosed positive to MC, and 40 
patients(75%, B group) were negative. On A, 8(62%) was positive to HCV, but 2(15%) 
were idiopathic. On B, 3(7.5%) were positive to HCV, but 29(72.5%) were idiopathic. On 
A, 10 (77 %) had type 1 with subendothelial deposits, and 3 (33%) had type III with both 
subendothelial and subepithelial deposits. On B, 20(50%) had type1, 18(45%) had type 
III, and 2(5%) had typeII. IF examination disclosed that on A, 10(85%) were predominant 
to IgM, but on B, 21(52.5%) were predomoinant to IgG, and 10(25%) were predominant 
to IgA. On A, serum IgM was significantly higher than on B with 253±145 mg/dL and 
149±83 mg/dL(P<0.006). CH50 and C4 were significantly lower on A than on B. Clinically, 
5 (39%) out of A died of B-cell lymphoma (2 patients) and liver failure(2 patients), and 
1(8%) became endstage renal failure requiring dialysis, whereas all of B are alive during 
follow-up observation,and 8 required dialysis.


(conclusion) This study indicates that CG has close relation with histological and 
serological IgM metabolism as well as HCV, and poor vital prognosis was apparent, which 
may become the difference with MPGN without MC.
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Fractional Excretion of High and Low Molecular Weight Proteins Correlates 
with Response to Rituximab (RTX) Therapy in Patients with Idiopathic 
Membranous Nephropathy (MN): A Prospective Study  M. V. Irazabal,1 A. 
Eirin,1 J. Lieske,1 T. M. Borland,1 S. B. Erickson,1 J. J. Dillon,1 P. H. Nachman,2 
D. C. Cattran,3 F. C. Fervenza.1  1Division of Nephrology and Hypertension, 
Mayo Clinic, Rochester, MN; 2Division of Nephrology, UNC Chapel Hill, NC; 
3Division of Nephrology, University of Toronto, ON, Canada.


Recent data suggest that urinary markers (e.g. UIgG) predict prognosis in MN (JASN 
2005;16:169-74). This prospective study tested whether urinary excretion of IgG, IgM, 
retinol-binding protein (RBP), α1 microglobulin (α1M), or albumin could predict response 
to RTX therapy in MN. Twenty MN patients with proteinuria (P) >5g/24hr despite maximum 
tolerated angiotensin II blockade received RTX (375mg/m2 x 4). Primary end point was % of 
reduction in P at 12 mo. CR (UP<0.3g/24h) occurred in 1 and PR (UP<3.5g but >0.3g/24h) 
in 9. Five patients had a limited response (LR=>50% UP reduction but UP>3.5g), and 5 
were NR (<50% UP reduction). By univariate analysis UIgG/Cr (P=0.03), α1M/Cr (P=0.07) 
and RBP/Cr (P=0.05) ratios, but not alb/Cr ratio (P=0.65), correlated with % reduction in 
P, as did FE IgG (P=0.02) and FE IgM (P=0.03). Patients with a CR/PR had lower mean 
baseline proteinuria (10.2±4.1g) than those with LR/NR (13.5±5.1g). However, while 
Alb/Cr excretion did not differ between responders and nonresponders, UIgG/Cr, α1M/
Cr and RBP/Cr ratios were all lower in the CR/PR group. When the data was looked at in 
a dichotomous fashion (e.g. UIgG >or< 300mg/24h), 8 patients with a UIgG<300mg/24h 
achieved either a CR/PR while 10 out of 12 patients with UIgG>300mg/24 showed a LR/
NR (p<0.001). Similarly, 100% (7/7) of those with baseline FE IgG <0.035% responded 
(CR/PR) while 77% (10 in 13) of the ones with FE IgG>0.035% had NR/LR (p=0.0024). 
By ROC analysis FEIgG (AUC 0.71) as well as IgG/Cr (AUC 0.76), α1M/Cr (AUC 0.73) 
and RBP/Cr (AUC 0.71) were useful to differentiate responders and nonresponders, while 
alb/Cr ratio and total albumin excretion were not. These data suggest that quantification of 
UIgG, α1M, and RBP may help to predict response to RTX. Further validation is needed to 
determine sensitivity, specificity, as well as - and + predicted values of this test.
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Clinical Prognosticators of Outcome in Idiopathic Membranous 
Nephropathy (i-MN)  Ben Sprangers, Scott D. Cohen, Jai Radhakrishnan, 
Anthony Valeri, Gerald Appel.  Medicine, Nephrology, Columbia University 
Medical Center.


Background: Few large single center US studies are available regarding the relationship 
between clinical features and outcomes in i-MN.


Methods: We reviewed the charts of all i-MN patients whose biopsies were evaluated 
and who were followed at our medical center from 1977 to 2008.


Results: 132 patients were identified with biopsy proven i-MN. The mean age at 
diagnosis was 48.6 years(range 14.5-79.7), the male/female ratio was 1.3, 72% were 
Caucasian, Hispanic 17%, African-American 10%, and Asian 1%. At baseline the mean SCr 
was 1.3mg/dl, albumin 2.6g/dl, total cholesterol 339mg/dl. Mean proteinuria was 9g/24 h 
or 5.8g/g creatinine. 52% had nephrotic syndrome and 65% had HTN. The mean length of 
follow up was 68 months (range 7-357). 82% were treated with ACEI/ARBs, 78% received 
immunosuppressive therapy (IS)(60% steroids–24% Cyclophosphamide–37% MMF–47% 
cyclosporine–8% tacrolimus –11% rituximab), 69% were treated with statins. During follow 
up 14% of patients developed complete(CR) and 53% partial remission(PR). 27% doubled 
SCr and 20% developed ESRD. On univariate analysis, younger patients(p=0.044) and 
those with heavy proteinuria(>10g/d)(p=0.026) were less likely to attain CR. Patients with 
a higher initial SCr(p=0.013) or HTN(p=0.005) were less likely to attain CR/PR. Treatment 
with ACEI/ARBs was associated with increased likelihood of CR/PR(p=<0.001).


HTN was associated with an increased risk for progression to ESRD(p=0.012). IS was 
associated with reduced likelihood of CR and CR/PR, and increased risk for progression 
to ESRD(p=0.028). Use of ACEI/ARB was associated with reduced risk of progression to 
ESRD(p<0.001). ACEI/ARB and statins were associated with a reduced risk of doubling of 
SCr(p=0.004 and 0.011). However, these findings could not be confirmed on multivariate 
analysis(MVA). On MVA, both initial SCr(p=0.031) and statin therapy(p=0.011) were 
associated with a reduced risk of progression to ESRD. Statin therapy(p=0.024) and 
attainment of CR/PR(p=0.015) were associated with a decreased risk for doubling of 
SCr.


Conclusion: In our population initial SCr, use of statins and attainment of CR/PR are 
independent predictors of outcome in i-MN.
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In Idiopathic Membranous Nephropathy (MN) Resistance to 
Rituximab Treatment Does Not Preclude Response to Cyclosporine or 
Cyclophosphamide  M. V. Irazabal,1 H. Keryakos,1 A. Eirin,1 J. J. Dillon,1 
D. C. Cattran,2 F. C. Fervenza.1  1Division of Nephrology and Hypertension, 
Mayo Clinic, Rochester, MN; 2Division of Nephrology, University of Toronto, 
ON, Canada.


In MN rituximab (RTX) induces remission of proteinuria (Prot) in 60% of cases. It 
is unknown if resistance to RTX precludes a response to other immunosuppressants. We 
report 3 patients with MN who failed to respond to RTX but went into complete remission 
(CR) of proteinuria with prednisone (P) plus cyclophosphamide (CYC), P plus cyclosporine 
(CSA) or Tacrolimus (T).
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#1 - A 38-y-o man (Prot=23.4g/24h; SCr=1.8mg/dL; CrCl=68 mL/min/1.73m2; 
Salb=2.1g/dL) received RTX (1g x 2). At 6 mo, Prot=26.5 g/24h, SCr=2.3mg/dL, 
Salb=1.9g/dL, CrCl=44 mL/min/1.73m2. He got a 2nd course of RXT (1g x 2). Six mo 
later, Prot=15.8g/24h. Twelve mo after the 2nd course Prot=14.6 g/24h; SCr=2.7mg/dL; 
CrCl=47 mL/min/1.73m2; Salb=2.3g/dL. He was started on CSA 175mg bid + P 10mg 
qd. Twelve mo later, Prot=2.5g/24h, SCr=2.2mg/dL, CrCl=46.2 mL/min/1.73m2; and 
Salb=3.5g/dL. Twenty seven mo after CSA, Prot=0.2g/24h, SCr=1.9mg/dL, CrCl=76 mL/
min/1.73m2; and Salb=4.2g/dL. He remains on CSA at 150 mg bid.


#2 - An 81-y-o man (Prot=9.9g/24h; SCr=1.5mg/dL; CrCl=40 mL/min/1.73m2; 
Salb=2.3g/dL) received RTX (375 mg/m2 x 4). At six mo, Prot=10 g/24h while CrCl 
declined to 25 mL/min/1.73m2. He received 1 g of methylprednisolone (MTP) + P 60 
mg/day for 2 weeks + CYC 75-100mg/day, po. P was tapered to 10 mg at 6 mo. Prot 
dropped to 0.4g/24h + CrCl increased to 57 mL/min/1.73m2 16 mo after P + CYC. He is 
off immunosuppression for the last 8 mo.


#3 - A 57-y-o man (Prot 17.0g/24h; SCr=1.4mg/dL; Salb=1.8 g/dL) received i.v. 
MTP followed by high dose oral P and 3 doses of i.v CYC (500 mg/sqm), without 
response (Prot=13.8g/24h). Treatment was switched to 4 weekly doses of RTX (1g each). 
Seven mo later, Prot=16.0g/24h; SCr=2.6mg/dL; CrCl =42mL/min/1.73m2; Salb=1.9 
g/dL. T was started (0.05 mg/kg/day). Seven mo later, Prot=0.9g/24h; SCr=2.4mg/dL; 
CrCl=70mL/min/1.73m2; Salb=1.9 g/dL). T was switched to CSA (150 mg bid). Ten mo 
later Prot=0.24g/24. The 3 cases demonstrate that in MN, failure to respond to RTX does 
not preclude response to other immunosuppressive therapy.
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Tacrolimus/Rituximab Association Induces Earlier and More Stable 
Remissions of Proteinuria Than Tacrolimus Monotherapy in Primary 
Membranous Glomerulonephritis  A. Quiroz, M. Garjau, I. Torres, M. A. 
Azancot, N. Ramos, J. de la Torre, I. Gil, M. Galicia, A. Segarra.  Nephrology, 
H. Vall d’Hebron, Barcelona, Spain.


In primary membranous glomerulonephritis (GM), the rate of response to calcineurin 
inhibitors (CNI) is time-dependent being close to 80% after 18 months. Moreover, up to 
60% of patients relapse after CNI withdrawal.


Objectives: To analyze whether the association of rituximab and tacrolimus induces 
earlier and more stable proteinuria remissions than tacrolimus monotherapy in patients 
with GM.


Patients and Method: 50 patients with with primary GM, normal renal function and 
nephrotic syndrome were treated according to 2 different protocols: Group TCL: 32 patients 
treated with tacrolimus started at a dose of 0.06 mg/kg/day that was latter adjusted to 
maintain trough levels of 7-9 ng/mL (20 patients in monotherapy and 12 associated with 
low dose steroids). Group Rtx: 18 patients, tacrolimus was given at the same doses stated 
above. In addition, during the first 6 months, all patients received treatment with 1 dose 
of 375 mg/m2 of rituximab/week for 4 consecutive weeks. In both groups, tacrolimus was 
maintained either until evidence of remission or for a maximum of 15 months. After evidence 
of remission, TCL was reduced by 30%/month until withdrawal or evidence of relapse.


Results: There were no significant differences between the main baseline characteristics 
of boths groups. During the first 6 months, there were no significant differences in the 
response rate observed in both groups of patients (25% Rtx vs 30% TCL at 3 months 
and 50% in both groups at 6 months). At 9 months 88% of patients of Rtx group were on 
remission vs 60% in TCL group (p:0,07). The proportion of patients who were on remission 
free of TCL was 77% in Rtx group vs 43,7% in TCL group (p:0,04) at 12 months and 77% 
in Rtx vs 40,6% in TCL at 15 and 18 months (p:0,026).


Conclusions: The association of rituximab to tacrolimus within the first 6 months of 
treatment, induces earlier and higher stable remissions than tacrolimus monotheraphy. This 
could be useful to prevent the nephrotic syndrome recurrences and to reduce the exposure 
to TCL and should be tested in a randomized clinical trial.


Disclosure of Financial Relationships: nothing to disclose
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Novel Proteomics Approaches To Discover Biomarkers for Predicting 
Prognosis in Membranous Nephropathy  Jeroen Deegens,1 Michael 
Merchant,2 David Powell,2 Timothy Cummings,2 Daniel Wilkey,2 Jack Wetzels,1 
Jon Klein.2  1Department of Nephrology, Radboud University Nijmegen Medical 
Center, Nijmegen, Netherlands; 2Department of Proteomics, University of 
Louisville, Louisville, KY.


Proteomics may enable the identification of urinary biomarkers predicting prognosis 
in patients with glomerular diseases. However, high abundant proteins often interfere 
with the detection of biomarkers in proteinuric urine. To determine whether proteomic 
analysis can identify biomarkers in nephrotic urine, we performed a proteomics analysis 
of urine samples from patients with idiopathic membranous nephropathy (iMN;n=18), a 
nephrotic syndrome and a serum creatinine <1.5 mg/dL. During longitudinal follow-up 
of 8-11 years renal function deterioration (>50% increase in serum creatinine) developed 
in 12 patients (RFD+). Urine samples were depleted of 12 abundant proteins using a 
ProteomeLab IgY-12 LC-2 column. Five µg of depleted sample was pooled two by two and 
analyzed using 2D-LC-MS/MS combined with a label-free quantitative strategy (protein 
abundance factor score) to define protein expression differences in urine samples. Thus 
far, we have identified over 100 differentially expressed proteins based on the PAF score. 
These included beta 2-microglobulin (b2m), complement factor D, complement factor B 
and complement factor I, retinol binding protein and serine protease inhibitor. Increased 
urinary excretion of complement factor D in RFD+ was confirmed by western blot analysis. 
Increased b2m excretion in RFD+ was confirmed by ELISA. The PAF-scores for b2m and 


alpha-1-microglobulin (a1m)normalized to creatinine, correlated very well with urinary 
b2m and a1m excretion as determined by ELISA (r=0.992;p<0.001). In conclusion, our 
method allows for detection of biomarkers in patients with nephrotic range proteinuria. In 
addition to b2m, a known marker of progression in iMN, proteins involved in the alternative 
complement pathway differ significantly between RFD+ and RFD-. Our method also 
allows for label free quantitative analysis of nephrotic urine which correlates very well 
with protein excretion. This approach offers a robust methodology that can be applied to 
other glomerular disease.
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A Long Term Retrospective Study To Compare Efficacy of Various 
Immunosuppressive Regimens in Membranous Nephropathy  Milind D. 
Nikam, Victoria S. Kok, Shelley Harris, Praveen Ande, Michael C. Venning, 
Colin D. Short.  Manchester Royal Infirmary, United Kingdom.


Objective:
Membranous nephropathy is the most common cause of adult-onset nephrotic syndrome 


and its management remains controversial. The aim of this study is to compare the relative 
efficacy of three immunosuppressive regimens.


Methods:
Sixty-one patients with biopsy-proven idiopathic membranous nephropathy (IMN), 


managed in a single centre, were studied retrospectively. Thirty-four patients did not 
receive any immunosuppression. The other 27 patients were treated with prednisolone 
alone (n=11 – group A), ciclosporin based (n=9 – group B) or cyclophosphamide based 
(n=7 – group C) regimens according to predetermined protocols. The indications for using 
immunosuppression were worsening renal function and/or a severe, persistent nephrotic 
state. Median follow up periods were 7.5 years, 10.5 years and 12.5 years for groups A, 
B and C respectively.


Results:
Remission rates from the nephrotic syndrome (complete or partial) three months after 


therapy initiation were - 45%, 44% and 71% in groups A, B and C, respectively. Long term 
remission rates (at latest follow up) were 72%, 56% and 71%, respectively. Deterioration 
of renal function was more common in the ciclosporin group (p=0.004). At long-term 
follow up, the untreated group had remained in remission in more than 90% cases; this 
presumably reflects selection bias.


Conclusions:
In our patients, this initial assessment suggests that remission rates were higher in 


patients treated with alkylating agents compared to ciclosporin. Moreover, treatment with 
a ciclosporin based regimen may be associated with a more rapid rate of decline in renal 
function. Furthermore, a ciclosporin based regimen may be less effective in maintaining 
remission than treatment with either prednisolone or cyclophosphamide.
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Membranous Glomerulonephropathy Associated with the Use of 
Bevacizumab  David B. Thomas,1 Heino R. Anto.2  1Nephrocor, Uniondale, NY; 
2Nephrology, St. John’s Episcopal Hospital So. Shore, Far Rockaway, NY.


A 70 y/o male with no prior history of renal dysfunction, was treated off-label with 
monoclonal antibody, bevacizumab, for macular degeneration. Approximately two weeks 
post-treatment with bevacizumab, the patient developed weakness, loss of appetite and 
leg edema. The patient was found to have nephrotic syndrome, with over 11 grams of 
proteinuria/24hrs. Renal function remained normal (BUN of 22mg/dl and serum creatinine 
of 1.1 mg/dl).


The patient  underwent a renal  biopsy which revealed membranous 
glomerulonephropathy.


The patient was treated with prednisone and cyclophosphamide; and at five months 
of treatment, proteinuria regressed to approximately 1 gram/24 hrs. We believe this 
may represent the first case report of an association between a monoclonal antibody, 
bevacizumab, and membranous glomerulonephropathy.


Disclosure of Financial Relationships: nothing to disclose
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Treatment of Idiopathic Membranous Nephropathy: Stage-Related 
Result  Antonio Pasquariello,1 Nadia Sami,1 Maurizio Innocenti,1 Giovanna 
Pasquariello,1 Paola Mattei,1 Carlo Donadio,2 Ilaria Farnesi,2 Costanza 
Tattanelli,2 Guido Ricchiuti,2 Rodolfo Puccini.1  1Endocrinology and Kidney, 
Division of Nephrology, S. Chiara Hospital, Pisa, Italy; 2Internal Medicine, 
Nephrology Unit, University of Pisa, Pisa, Italy.


INTRODUCTION AND AIMS
Idiopathic membranous nephropathy (IMN) represents one of the most common cause 


of the nephrotic syndrome (NS) in adult patients. The standard therapy with steroids and 
cytotoxic agents as chlorambucil or cyclophosphamide (CTX) have proved able to induce 
complete or partial remission of the NS. None of the numerous articles published in 
literature reported any data concerning the positive or negative response to the therapeutic 
regime and stage of IMN.


METHODS
To check whether the histologic stage could influence the response to the therapy, from 


2000 to 2008 we treated 26 consecutive nephrotic pts and IMN (16 M, 10 F) for six months 
with a combination of steroids and ACE inhibitors alternated with CTX. At the start, all 
pts received 1 g intraveous methylprednisolone for 3 consecutive days, followed by oral 
prednisone (Pred) 0.5 mg/kg/day for the first month. At the beginning of the second month 
Pred was stopped and replaced with CTX 2.5 mg/kg /day for one month. Oral Pred was 
administrated at months 3 and 5, while CTX was continued at months 4 and 6. Ramipril 
5-10 mg/day was continued at the end of the 6-month protocol in all pts.


RESULTS
All 10 pts (100%) with stage I and II (6 stage I, 4 stage II) at the end of the therapeutic 


course showed disappearance of the NS with complete remission of proteinuria (<0.2 g/24 
h). Of the 12 pts with stage III 2 subjects(16.6%) entered complete remission without NS, 
2 pts (16.6%) had persistent NS, 8 (66.6%) showed partial remission (proteinuria between 
0.2 and 2 g/day) without NS. All 4 pts (100 %) with stage IV remained nephrotic, 3 (75%) 
developed sligth progressive renal failure, one manifested stable renal function.


CONCLUSIONS
Our results revealed that if chronic histological lesions were not present, the treatment 


determined complete resolution of NS in 100% of pts.(stage I and II). In IMN with 
irreversible lesions (stage III and IV) the results were less brilliant or negative.
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Benefits of Once-a-Day Preprandial Administration and C2 Monitoring 
for the Cyclosporine (CyA) Treatment of Idiopathic Membranous 
Nephropathy (IMN) with Steroid Resistant Nephrotic Syndrome (SRNS)  
Takao Saito,1 Maho Watanabe,1 Satoru Ogahara,1 Hideki Shuto,2 Hirofumi 
Kataoka.2  1Department of Nephrology, Faculty of Medicine, Fukuoka 
University; 2Department of Pharmaceutical Care and Health Sciences, Faculty 
of Pharmaceutical Sciences, Fukuoka University, Fukuoka, Japan.


[Aim] We designed a prospective and randomized trial for comparing the effect 
of preprandial once-a-day administration of CyA with that of routine twice-a-day 
administration in IMN with SRNS. Blood concentrations of CyA at trough level (C0) and 
2 hours after administration (C2) were evaluated.


[Methods] Patients having IMN with SRNS were registered from 29 renal centers in 
Japan. The cases were divided prospectively and randomly into Groups 1 and 2. Combination 
of prednisolone (PSL) and CyA microemulsion was administered for 48 weeks. PSL was 
initially prescribed at 40mg/day and tapered. In Groups 1(N=23) and 2, CyA was given 
once a day before a meal at 3mg/kg BW and twice a day at 1.5mg/kg BW each, respectively. 
Accordingly, a total dosage per day was the same in both groups. C0 and C2 and biochemical 
data including 24 hours urine protein were assayed at 0, 4, 8, 12, 24, 36 and 48 weeks. The 
receiver operating characteristic (ROC) curves were drawn to determine the optimum C2 
or C0 cut-off points for detecting complete remission (CR).


[Results] The cumulative probability of CR during 48 weeks was significantly higher 
in Group 1 (Log-rank test p=0.028). The areas under the ROC curves were 0.778 (95%CI 
0.573-0.982) for C2 and 0.373 (95%CI 0.158-0.587) for C0. These data showed that only 
C2 was available for detecting the remission. The optimum cut-off point for C2 was 614.5 
ng/mL. The cases in Groups 1 and 2 were divided into 2 groups by approximate C2 cut-off 
point, 600mg/mL (Group A: C2>600ng/mL 28 cases, Group B: C2<600ng/mL, 18 cases). 
Most of CR cases were included in Groups 1 and A, and the cumulative probability of CR 
was significantly higher in Group A than in Group B (Log-rank test p=0.003).


[Conclusion] Blood concentration of CyA is an important tool to monitor the treatment. 
Preprandial once-a-day administration of CyA may provide a reliable effect when C2 level 
is more than 600ng/mL.
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Retrospective Study of 74 Patients with Membranous Nephropathy 
Managed at a Single Centre over a 30 Year Period  David A. Lewis, Ramesh 
B. Naik, Emma C. Vaux.  Royal Berkshire NHS Foundation Trust, Reading, 
United Kingdom.


Introduction
For membranous nephropathy (MN) historical data give rates of end-stage renal disease 


(ESRD) of 6-14%, complete remission (CR) of 24-31%, chronic kidney disease (CKD) of 
16-19%, over 48-138 mo mean follow-up. Male sex, abnormal baseline renal function & 
persistent proteinuria in follow-up are associated with poor outcomes.


We reviewed our cohort of patients with MN, & developed a risk score using baseline 
variables to predict poor outcome.


Method
We searched our electronic database & biopsy register for MN. Cases were separated 


into 2 groups: progressive CKD (A) & normal renal function (B). Demographics & baseline 
lab values were compared using Mann-Whitney & Fisher’s tests for those with >1 yr 
follow-up. We scored biopsies for degree of tubular atrophy.


A risk score of 5 factors (male sex, age ≥60y, baseline serum creatinine (sCr) ≥150 
µmol/L, baseline urinary protein (UP) ≥7g/d, at least moderate tubular atrophy; 1 point 
per factor) was used to reseparate the cohort. We then analysed by the Kaplan-Meier 
method & Log-Rank test, with a composite endpoint of doubling of sCr or need for renal 
replacement therapy or death.


Results
74 biopsies performed between 1979 & 2008 diagnosed MN. We excluded 7 patients 


without follow-up data, leaving 67 with 94 mo mean follow-up: 70% male, mean 54 
years, 9% non-caucasian. 9 reached ESRD (13%). 22 had CKD (33%), of which 18 were 
progressing. 11 had normal renal function with proteinuria (16%), 25 remained in CR 
(37%). 9 died (13%).


There were no significant differences in baseline demographics (males in group A, 
83% v 59%, p=0.08). sCr was significantly higher in group A, 147±15 v 95±6.5 µmol/L, 
p=0.001, though UP & serum albumin were not: 7.3±2.0 v 5.4±0.9 g/d, p=0.24, & 27.0±3.2 
v 25.6±1.6 g/L, p=0.68.


23 patients reached the composite endpoint, mean score 2.3 v 1.3, p=0.0054. Again only 
sCr was significantly higher in this group. With a cut-off score of ≥3, there was significant 
separation of the survival curves, median survival 24 v 174 mo (p<0.0001).


Conclusions
Our outcomes match historical data. A simple risk score is associated with poor outcome 


in our cohort. We plan to validate this score in a separate cohort.
Disclosure of Financial Relationships: nothing to disclose
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Quantification of B Cell and T Cell Subsets Do Not Predict Response to 
Rituximab Therapy in Patients with Idiopathic Membranous Nephropathy: 
A Prospective Study  A. Eirin,1 M. V. Irazabal,1 R. S. Abraham,1 S. B. Erickson,1 
P. H. Nachman,2 J. C. Lieske,1 N. Leung,1 J. J. Dillon,1 D. C. Cattran,3 F. C. 
Fervenza.1  1Division of Nephrology and Hypertension, Mayo Clinic, Rochester, 
MN; 2Division of Nephrology, UNC Chapel Hill, NC; 3Division of Nephrology, 
University of Toronto, ON, Canada.


Idiopathic membranous nephropathy (IMN) remains the most common cause of 
nephrotic syndrome in Caucasians adults. Accumulating data supports that treatment 
with rituximab (RTX) is effective in remission of proteinuria in ∼60% of the patients, 
but predicting response to therapy is difficult. The aim of the study was to test whether 
quantification of B and T cell subsets at baseline could predict response to RTX therapy. 
Twenty patients with IMN and proteinuria >5g/24hr despite maximum tolerated angiotensin 
II blockade were treated with RTX (375mg/m2 x 4). Complete remission (CR) was defined 
as a urinary protein (UP) ≤ 0.3g/24hr and partial remission (PR) a reduction in UP of > 
50% plus final UP ≤ 3.5g but > 0.3g in 24hr. Primary end point was the % of reduction 
in proteinuria 12 months after RTX therapy. Quantification of B cell subsets (Total B, 
activated B, memory B, IgM memory B, non-switched memory B, switched memory B, 
IgM B, transitional B, plasmablasts, mature B, immature B cells, and pan-lymphocyte 
cell marker) as well as 12 T cell subsets (including naive T, memory T, and activated T 
cells) was performed by multi-color flow cytometry. In addition, transmembrane activator, 
calcium-modulator, cytophilin ligand interactor (TACI), and B-cell-activating factor of the 
TNF family receptor (BAFF-R) which induces Ig isotype switching in human B cells were 
quantified using monoclonal antibodies directed against these proteins conjugated with 
fluorochromes. In 20 patients who completed the 12 months follow-up, CR was achieved 
in 1 patient (5%) and PR in 9 patients (45%). Five patients had a limited response (>50% 
reduction in proteinuria but > 3.5g/24h) and 5 patients did not respond (<50% reduction 
in proteinuria). Neither the baseline quantification of B and T cell subsets, nor BAFF-R or 
TACI was able to predict proteinuria response to RTX therapy.
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High Salt and Protein Intake Are Associated with Relapse of Nephrotic 
Syndrome (NS) in Idiopathic Membranous Nephropathy (IMN) Even 
Though the Glomerular Immune Deposits Have Been Eradicated  C. 
Barnes,1 W. A. Wilmer,1 R. A. Hernandez, Jr,1 C. Valentine,1 T. Nadasdy,2 B. 
H. Rovin,1 L. A. Hebert.1  1Internal Medicine, Ohio State University Medical 
Center, Columbus, OH; 2Pathology, Ohio State University Medical Center, 
Columbus, OH.


Since 2005 we have encountered 7 consecutive patients (pts) with IMN whose NS 
relapsed after immunosuppressive therapy. Each underwent repeat kidney biopsy. In 4 pts 
(Group A) the biopsy showed recurrence of IMN (abundant subepithelial electron dense 
deposits superimposed on a thickened glomerular basement membrane (GBM). The other 
3 pts (Group B) had no recurrence (GBM deposits were absent or rare), however the GBM 
was thick and vacuolated. At relapse, Groups A and B were comparable in age, sex, race, 
blood pressure, therapy, and other measures (see table).
Table 1. Key measures in Group A and B at time of relapse¹
 SCr2 24-h P/C3 24-h Na4 24-h UUN/d5 SBP6 Wt7


Group A 1.47 4.1 141 9.6 124 87
 1.01-1.83 3.2-5.4 79-176 9.1-10.1 95-140 77-104
Group B 1.74 6.6 330 14 123 115
 1.00-3.0 4.5-10 280-460 12.1-16 108-150 86-149
¹ Top line mean value, bottom line range. 2Serum creatinine, mg/dl. 324-h urine P/C ratio. 424-h urine Na, 
mM. 5Urine urea nitrogen, gm/day. 6Systolic blood pressure,mm Hg. 7Body weight, kg.


However, Group B had much higher salt and protein intakes. When these were lowered 
in Group B patients, proteinuria decreased markedly to subnephrotic range (P/C ratios 
<1.1), and eGFR stabilized. Several previous studies of experimental manipulation of salt 
intake and protein intake in patients with NS show similar changes in acute proteinuria 
magnitude similar to those of Group B. Thus, the present results should not be unexpected. 
Conclusions: 1) Relapse of NS in IMN can occur in the absence of recurrence of the IMN, if 
structurally abnormal GBM is present along with high salt and protein intake. 2) Wesuggest 
that a new paradigm needs to be developed for management of relapse of NS in IMN. It 
should include assessing salt and protein intake and, if needed, repeat kidney biopsy to 
determine whether further immunosuppressive therapy is needed.
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Estimating 24-h Urine Sodium Excretion (24Na) from Incomplete 24-h 
Urine Collections  Lee A. Hebert,1 D. J. Birmingham,1 B. H. Rovin,1 H. N. 
Nagaraja.2  1Internal Medicine, Ohio State University Medical Center, Columbus, 
OH; 2Statistics, Ohio State University, Columbus, OH.


High salt intake (e.g., > 200 mM/d) can completely override the antiproteinuric effects 
of ACEI, ARB, or non-dihydropyridine CCB (JASN 2003;14:3217-32). Thus monitoring salt 
intake is important in CKD. Two recent studies suggested that random spot Na/creatinine 
(Cr) ratios reliably estimate 24Na, which is a reliable measure of daily salt intake. These 
reports, however, were difficult to interpret because the data were not displayed and the 
conclusions were based on correlation coefficients, which provide spurious information 
if the measures are made over wide intervals. The present work used the Ohio SLE Study 


database (520 intended 24-h collections from 62 patients). Completeness of collections was 
assessed by the measured (M)/estimated (E) Cr ratio based on Cockroft-Gault (Kidney Int 
2007;72:867-70). M/E ratios 0.9 to ≤ 1.1 were deemed complete 24-h collections.


Relationship between completeness of the intended 24-h urine collections based on 
M/E ratio and the 24Na/Cr ratio.


As shown, collections that were > 50% complete (M/E ratios ≥ 0.5), provided similar 
24Na/Cr ratios. However, collections with M/E ratios < 0.5, the 24Na/Cr ratios were more 
variable and the median value was about 30% higher than the urine collections that were > 
50% complete. The greater variability of the urine 24Na/Cr ratios in the urine collections < 
50% complete is reminiscent of the greater variability of urine protein/creatinine (P/C) ratios 
in random spot collections compared to intended 24-h urine collections > 50% complete 
(Kidney Int 2007;72:865-870). Conclusion: To reliably estimate daily salt intake, intended 
24-h urine collections that are at least 50% complete are needed. Random spot Na/Cr ratios 
are not likely to be reliable estimates of daily salt intake.
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Urinay D-Dimer in Hemolityc Uremic Syndrome  Gianluigi Ardissino,1 
Sara Testa,1 Antonio Mastrangelo,1 Fabio Paglialonga,1 Bianca Bottasso,2 
Armando Tripodi,2 Piera Castorina,3 Nicolò Borsa,4 Silvana Tedeschi,4 Alberto 
Edefonti.1  1Pediatric Nephrology and Dialysis Unit, Clinica Pediatrica G. e 
D. D Marchi, Fondazione IRCCS “Ospedale Maggiore Policlinico”; 2Angelo 
Bianchi Bonomi Hemophilia and Thrombosis Centre, Department of Medicine 
and Medical Specialities, Fondazione IRCCS “Ospedale Maggiore Policlinico”; 
3Department of of Medical Genetics, Fondazione IRCCS “Ospedale Maggiore 
Policlinico”; 4Laboratory of Medical Genetics, Fondazione IRCCS “Ospedale 
Maggiore Policlinico”.


Relapses of atypical Hemolityc Uremic Syndrome (aHUS) are sometimes difficult to 
diagnose promptly because simptoms are milder than at onset; in particular platelet decrease 
is often absent and hemolysis as well as serum creatinine increase are not clearly expressed 
at the beginning; this can cause a delay in the diagnosis of relapse and consequently in 
establishing an early treatment.


We have measured urinary d-dimer (uDD) in HUS with the working hypothesis 
that, in a thrombotic mycroangiopathy taking place in the glomeruli, uDD should be 
significantly higher than in healthy controls or in other kidney diseases. As a start, uDD 
was measured by ELISA DDimer Zymutest (Hyphen, SWI), as uDD/urinary creatinine 
(uCr) ratio, in a urine sample of 11 HUS patients (5 males, mean age 8.8±10.1) during the 
acute phase, in 15 patients with glomerular diseases (8 with nephrotic syndrome, 4 with 
glomerulonephritis, 3 with CKD II-V; 12 males, mean age 10.7±7.6), in 7 recipients of 
kidney transplantation (6 males, mean age 15±4.8) and in 16 controls (10 males, mean 
age 6.3±4.2; 5 with febrile URTI). Results among groups were compared by ANOVA and 
are presented as mean±SD. uDD/uCr ratio was significantly (p=0.01) higher in patients 
with HUS (9.36±11.6) as compared to glomerular diseases (2.65±8.6), to recipients of 
kidney transplantation (1.17±2.1) and to controls (0.01±0.04). We conclude that uDD is 
a promising indicator for detecting thrombotic microangiopathy involving the glomeruli 
and further investigations focused on relapses of aHUS might lead us to better define the 
sensitivity and specificity of uDD in this very setting.


Supported by “ALICE Onlus” Project
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Platelet Activation and Complement Factor H: Implications for Atypical 
HUS  Fred G. Pluthero,1 Michela Faggioni,2 Walter H. A. Kahr,1 Christoph Licht.4  
1Hematology/Oncology, Hospital for Sick Children, Toronto, ON, Canada; 
2Nephrology, Hospital for Sick Children, Toronto, ON, Canada.


Interactions between platelets and the complement regulatory protein Factor H (CFH) 
have been linked to the pathophysiology of atypical hemolytic uremic syndrome (aHUS). We 
have previously characterized the expression of CFH in the platelet lineage, determined its 
intracellular location and examined uptake by CFH-deficient platelets in vivo. Our studies 
have been extended to include:


1) Evidence of constitutive platelet activation in pediatric aHUS patients. Blood 
clotting was assayed ex vivo via thromboelastography, where aHUS samples showed a 
consistent hypercoagulable tendency compared to normal subjects. Thrombin generation 
in platelet-rich and platelet-depleted plasma was assayed via calibrated automated 
thrombography, where aHUS patient samples showed elevated platelet-dependent thrombin 
generation. These results indicate that pediatric aHUS patients may be in a constitutively 
hypercoagulable state due to abnormally high levels of platelet activation.


2) The effect of aHUS patient plasma on washed normal platelets was examined by 
mixing in an optical aggregometry cuvette, where plasma from an aHUS patient with 
anti-CFH autoantibody induced in vitro platelet aggregation within a few minutes, which 
could be prevented by pre-incubating platelets with purified CFH.


3) CFH-platelet interactions were further characterized in vitro. Normal platelets 
were observed to passively release some CFH with mechanical stimulation (stirring in an 
aggregometry cuvette), while cells stimulated with strong platelet agonists (epinephrine, 
thromboxane analogue) released most of their CFH content. Effects of platelet activation 
on intracellular CFH distribution were studied by immunohistochemical staining and 
laser confocal fluorescence microscopy, which changed markedly from a diffuse pattern 
to localized surface patches.


These results support the hypothesis that platelet-CFH interactions play an important 
role in aHUS pathology, and possibly normal physiology (e.g. with platelets serving as 
delivery vehicles for CFH). They point to further avenues for exploring these interactions 
in vivo and in vitro.
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Influence of Mutations in Complement Genes on the Prognosis of Atypical 
Hemolytic Uremic Syndrome (aHUS) with Pediatric and Adult Onset  
Veronique Fremeaux-Bacchi,1 Fadi Fakhouri,1 Arnaud Garnier,1 Anne-Laure 
Sellier-Leclerc,1 Frank Bienaime,1 Francois Provot,2 Chantal Loirat.1  1Assitance 
Publique-Hopitaux de Paris, France; 2Centre Hospitalo Universiatire de Lille, 
Lille, France.


Considering the progresses in the characterization of susceptibility factors in aHUS, the 
course and prognosis of the disease have to be revaluated. We performed genetic analysis of 
the five identified susceptibility factors for aHUS and screening for anti-CFH antibodies in 
a series of 218 patients who had aHUS either during childhood (n=90) or after 18 years of 
age (n=128). We found a mutation in at least one of the five complement genes or anti-CFH 
antibodies in 70% of patients. CFH mutations were more frequent in patients with late onset 
(34%) than in those with childhood onset (17%). Genetic abnormalities in CFH gene were 
located throughout the coding or splice site regions (SCR20 in 38 % of patients). 14% of 
patients with early onset had a MCP mutation versus 7 % of those with late onset. Mutation 
frequency in the whole cohort was 27%, 11%, 10%, 2% and 9% in CFH, CFI, MCP, CFB 
and C3 genes, respectively. 6% of patients had anti-CFH antibodies, predominantly in 
children (11% versus 2 % in adults), mainly between age 4 and 12.


Triggering events were infectious episodes in children and the post partum in adults. 
The predominance of female sex in adults was also observed in children with CFH mutation 
(85% females). The mortality rate was 7% in the early onset group, 3% in the adult onset 
group. 50% (adult onset) and 33% (childhood onset) of patients were in end stage renal 
disease (ESRD) within less than 6 months after the first episode. During follow up, less 30% 
of patients had relapses of HUS, most common in patients with MCP and C3 mutations. 
Mutations which induce a dysfunction of CFH or associated with a gain of function of C3 
and CFB predisposed to aggressive kidney disease (over 70% of ESRD at 1 year).


Overall prognosis of aHUS remains severe, despite plasmatherapy. Genotyping of 
patients with aHUS is useful to predict outcome. New therapies hopefully will improve 
prognosis.
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Background
Thrombotic microangiopathy (TMA) is subdivided into hemolytic uremic syndrome 


(HUS) and thrombotic thrombocytopenic purpura (TTP). Both HUS and TTP are 
characterised by hemolytic anemia and thrombocytopenia, and variable symptoms of organ 
ischaemia affecting the kidney (HUS) or the central nervous system (TTP). While atypical 


HUS (aHUS) is due to defects in the control of the alternative complement pathway (CFH; 
CFI; CFB; C3; MCP mutation and CFH autoantibodies have been implicated), TTP is caused 
by impaired function (mutations or autoantibodies) of the von Willebrand factor cleaving 
protease (vWFCP; ADAMTS13). We report a case of aHUS/TTP caused by both MCP and 
ADAMTS13 mutations which to our knowledge has not been reported previously.


Case Report
A 4 year old boy presented with aHUS. Investigations revealed hemolytic anemia and 


thrombocytopenia, impaired renal function and proteinuria/hematuria. C3 was decreased, 
C4 normal. Genetic testing revealed a novel heterozygous ADAMTS13 mutation (exon 
21, p.R903C) and novel compound heterozygous MCP mutations (exon1, p.D33H; exon 
5, p.D192H).


Renal function improved rapidly following only 3 sessions of plasmapheresis, hemolysis 
stopped and platelet counts normalized. Six months after initial presentation he suffered a 
relapse triggered by a febrile illness which again responded favourably to plasmapheresis. 
He will be maintained on periodical plasma infusion treatment.


Conclusion
In summary, we describe to our knowledge the first TMA patient with both ADAMTS13 


and MCP mutations. This supports the concept that aHUS and TTP are part of a TMA 
disease continuum rather than two separate diseases. Consequently, ADAMTS13 and 
aHUS candidate gene testing should be tested in all TMA patients. Further in vitro and in 
vivo analyses will be required to fully elucidate the possible interaction of the complement 
and the ADAMTS13 systems, or more precisely the interaction between MCP and vWFCP 
on a molecular level.
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In contrast to pregnancy associated-Thrombotic Thrombocytopenic Purpura, the 
pathogenesis and presentation of pregnancy-associated haemolytic uremic syndrome 
(P-aHUS) remain ill-defined. We conducted a retrospective study in order to assess 
the presentation, outcome and incidence of mutations in complement genes in patients 
presenting with P-aHUS in a large cohort of adult patients with thrombotic microangiopathy. 
P-aHUS occurred in 21 of the 100 adult female patients with aHUS (21%), mainly (79%) 
in the post-partum. Renal involvement was severe: 81% of patients required haemodialysis 
at the acute phase of the disease. Sixty-two percents and 76% of patients reached end-stage 
renal disease (ESRD) less than one month after the episode of P-aHUS and at last follow-
up, respectively. Complement abnormalities were detected in 18 out of 21 patients (86%): 
CFH mutation (n=10), CFI mutation (n=3), C3 mutation (n=2), MCP mutation (n=1), 
and more than one mutation (n=3). Three patients (3/21; 14%) had no detected genetic 
defect (“unexplained P-aHUS”). In addition, among all female patients with complement 
abnormalities (n=39) included in the cohort, pregnancies were complicated with foetal 
loss, preeclampsia and aHUS in 4, 9 and 19% of cases, respectively. The risk of P-aHUS 
in these patients was the highest during the second pregnancy. A precise assessment of the 
implication of complement dysregulation in pregnancy complications is crucial, especially 
regarding the use of anti-complement targeted agents.
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Thromboembolism and Nephrotic Syndrome  Seetha Radhakrishnan,1 
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While nephrotic syndrome (NS) predisposes children to thromboembolic complications 
(TEC), little information is available regarding epidemiology, natural course, management 
and outcome. The objectives of this retrospective case control were to identify characteristics 
that may predispose to TEC in NS, and to review management and outcome.


The Hospital for Sick Children thrombosis database was explored for cases of TEC in 
NS; 12 cases were identified between January 1, 1995 and December 31, 2008 and compared 
to 12 controls matched for variant of NS and duration of disease. Data was gathered for 
cases and controls at initial diagnosis and at each TEC event.


At initial NS presentation, clot subjects presented with aspects of severe disease: 
clinically with significantly increased proteinuria (p=0.047) and treatment wise, a trend 
towards use of albumin and lasix (42% vs 0%, p=0.06) and steroid resistance (70% vs 
22%) was observed. Pathology revealed FSGS in 42% of cases. Central line was also a 
risk factor, found in 42% of clot subjects, placed within ten days of TEC.


TEC presented at NS diagnosis (50%) or during relapse (42%) and most often occurred 
as pulmonary embolism (PE), either alone (17%), or with inferior vena cava and renal 
vein clot (33%).


Treatment usually was initiated with heparin infusion with subsequent coumadin 
use(67%). Mean duration of anticoagulation was 6 months; time to radiologic resolution 
was 4.5 months. Total resolution occurred in 67% and partial in 33%. Multiple TEC 
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recurrence occurred in 3 patients despite prophylaxis. Recurrence was managed with 
heparin and coumadin; 87% of recurrences had total resolution with mean time to resolution 
4.5 months.


In pediatric NS, those with an aggressive form of disease and who have a central 
line are especially at risk for TEC. These patients seem to have a higher risk of PE 
development. Initial treatment with heparin infusion and subsequent coumadin is an 
appropriate treatment choice with relative success. Multiple TEC recurrences occurred in 
25% of patients despite prophylaxis, suggesting that this practice may be appropriate in 
patients identified as high risk.
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Nephrotic Syndrome Screening in Patients with Venous Thromboembolism  
Naing Htike,1 Sampath Thiruveedi,1 Keith R. Superdock.2  1Department of 
Internal Medicine, Lankenau Hospital, Wynnewood, PA; 2Department of 
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Background: Nephrotic syndrome (NS) can be associated with hypercoagulability 
and contribute to venous thromboembolism (VTE). Methods: A single center retrospective 
chart review audit was performed to measure percentage of patients (pt) with acute VTE 
who had urinalysis (UA), urine protein to creatinine ratio (Up:c), or 24 hour urinary 
protein (24hUp). VTE was defined as acute deep vein thrombosis of lower extremity and/
or pulmonary embolism. NS was defined as 3.5 or more gms of proteinuria (Pu) in 24hUp, 
or Up:c greater than or equal to 3.5. We identified 316 pt with diagnosis (dx) of acute 
VTE hospitalized over an 8 year period, 61% were female, median age 73 years, 55% 
Caucasian, 44% African American, and 1% others. Median duration of hospital stay was 
7 days. Results: UA during the same admission (adm) for VTE was done in 198 pt (63%) 
and 109 pt (55%) of them had positive Pu. Quantification of Pu (QPu) by either 24hUp or 
Up:c was found in 8 pt (7%) on the same adm and 13 pt (12%) on later adm. Among these 
21 pt, 6 (28%) had NS. On reviewing data on 118 pt (37%) who did not have UA on the 
same adm for VTE, 83 of them had UA on later adm and 45 (54%) had UA positive Pu. 7 
(15%) of them had QPu and 2 had NS (29%). Table 1. The estimated number of NS in 127 
pt with UA positive Pu but not tested with QPu was 20 to 60 with 95% confidence interval 
(CI). A logistic regression analysis showed a significant association between UA positive 
Pu and NS, p= 0.04. The odds ratio based on the level of Pu on UA and the risk of NS was 
0.46 (95% CI 0.21- 0.98). Conclusion: This study showed that screening tools for NS in 
pt with VTE were under utilized, as a result NS was overlooked.
Table 1. Overall proteinuria versus NS
UA U sg n pt n QPu n NS
Trace 1.020 +/- 0.0057 35 7 (20) 1 (14)
1+ 1.021 +/- 0.0067 61 7 (11) 2 (28)
2+ 1.019 +/- 0.0068 36 4 (11) 1 (25)
3+ 1.021 +/- 0.0059 22 9 (41) 4 (44)
Total 154 27 (17) 8 (30)
U sg = urine specific gravity shown as mean +/- SD; n = number of, shown as n (%). 
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Background. Low glomerular filtration rate (GFR) is prevalent in the US. Population-
based estimates for Canada are not available.


Methods. The 1995 Nova Scotia Heart Health Study was a cross-sectional survey of 
non-institutionalized adults > 18 years who were listed by the universal health-insurance 
plan. A stratified probability sample was selected; overall response was 72%. Serum 
was collected at baseline and stored frozen at -80° C. Standard creatinine was measured 
using a kinetic Jaffe method. GFR was estimated using the Modification of Diet in Renal 
Disease (MDRD) study equation for standard creatinine and the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) equation.


Results. Data were available on 2130 participants, 50% male, aged 18 to 99 years 
(median 48, quartiles 32, 64), 5% with diabetes and 40% with hypertension. Overall 
prevalence of GFR < 60 mL/min/1.73 m2 was 6% with the MDRD equation and 5% with 
the CKD-EPI equation. Mean GFR was 87 and 93 mL/min/1.73 m2 with MDRD and 
CKD-EPI equations respectively.


Prevalence of GFR categories by CKD-EPI equation
GFR (mL/min/1.73m2) 18-24 


year
25-34 
year


35-44 
year


45-54 
year


55-64 
year


65-74 
year


>=75 
year


Men (%)
>=90 91 79 77 68 60 11 3
60-89 7 21 23 30 39 72 59
30-59 1 - - 0 2 15 35
15-29 - - - - - 1 1
<15 - - - 1 - 1 2


Women (%)
>=90 96 89 79 67 56 21 2
60-89 4 11 20 31 41 60 57
30-59 - - 1 1 3 17 36
15-29 - - - 1 - 1 4
<15 - - - 1 - 2 -


Limitations. Data on albuminuria are not available. Prevalence may have changed 
since the survey.


Conclusion. Low GFR is prevalent in a population-based sample in Canada, especially 
among the elderly. The prevalence of low GFR has implications for population health 
interventions aimed at preventing end-stage renal disease.


Funding. Kidney Foundation of Canada
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Impact of GFR Estimating Equations on Examining Racial Disparities 
in CKD  Deidra Crews,1 Alan Zonderman,2 Michele Evans,2 Neil Powe.3  
1Johns Hopkins University; 2National Institute on Aging, National Institutes of 
Health; 3University of California, San Francisco and San Francisco General 
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Compared to Whites, Blacks have 3-4 times the burden of ESRD but have similar 
prevalence of CKD. This paradox is poorly understood. New equations may offer more 
accurate estimated GFR (eGFR) measures than the Modified Diet in Renal Disease (MDRD) 
Study equation, but their performance in diverse populations is not known. We compared 
CKD prevalence overall and by race using MDRD Study, CKD-EPI, and Stevens Cystatin C 
(CysC) equations in 1,910 community-dwelling black (n= 1,093) and white (n=817) adults 
aged 30-64 years in the Healthy Aging in Neighborhoods of Diversity across the LifeSpan 
Study in Baltimore City. CKD was defined as an eGFR <60 mL/min/1.73m2 or urine 
albumin >30 mg/g creatinine; staging followed National Kidney Foundation guidelines. 
Fisher’s exact tests were used to compare CKD prevalence estimates by race. Median 
eGFR (interquartile range) was 86 (73-98), 99 (84-113), and 106 (90-123) mL/min/1.73m2 
using MDRD Study, CKD-EPI and CysC equations, respectively. Overall, 7.7%, 6.5%, 
and 5.9% of participants had CKD, using MDRD Study, CKD-EPI and CysC equations, 
respectively. While newer equations showed a greater prevalence of CKD in blacks versus 
whites, differences were not statistically significant; although, for the CKD-EPI equation 
the difference was of borderline significance (P=0.09). The figure details that CKD stages 
1-3 did not significantly differ by race using any equation; however, all equations showed 
greater prevalence of stages 4 and 5 among blacks (P=0.01). New GFR estimating equations 
provide modestly different estimates of all-stage CKD prevalence overall and within racial 
groups; with similar greater prevalence of advanced CKD in blacks and similar nearly equal 
overall CKD prevalence for blacks versus whites.
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Trends in the Prevalence of Chronic Kidney Disease and Its Risk Factors in 
a General Japanese Population: The Hisayama Study  Masaharu Nagata,1,2 
Toshiharu Ninomiya,1,2 Yasufumi Doi,1,2 Koji Yonemoto,1 Michiaki Kubo,1,2 
Jun Hata,1,2 Kazuhiko Tsuruya,2 Mitsuo Iida,2 Yutaka Kiyohara.1  1Department 
of Environmental Medicine; 2Department of Medicine and Clinical Science, 
Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan.


Background: Chronic kidney disease (CKD) is increasingly being recognized as a 
leading public health issue. However, there are limited data assessing secular trends in the 
prevalence of CKD in general Asian communities.


Methods: We established 3 surveys of residents aged ≥40 years in 1974 (2,118 
subjects), 1988 (2,741 subjects), and 2002 (3,297 subjects) in a Japanese community. We 
compared the prevalence of CKD (proteinuria and/or estimated glomerular filtration rate 
[eGFR] <60 ml/min/1.73 m2) among the 3 surveys and assessed the relationship between 
potential risk factors and CKD.


Results: The prevalence of CKD increased significantly with time in men (13.8% in 
1974, 15.9% in 1988 and 22.1% in 2002; p for trend <0.001), but not in women (14.3%, 
12.6% and 15.3%; p for trend = 0.97). The frequency of individuals with eGFR <60 ml/
min/1.73 m2 increased over the 3 decades in both sexes. Despite the widespread use of 
anti-hypertensive agents, more than half of the individuals with CKD did not reach the 
optimal blood pressure levels in 2002. The frequency of metabolic disorders, including 
diabetes, hypercholesterolemia and obesity, increased over the 3 decades in both sexes. 
Hypertension and diabetes were associated with a 1.5-2.0 times higher risk of CKD in 
1988 and 2002 for both sexes.


Conclusions: The prevalence of CKD increased significantly in men, but not in 
women over the last 3 decades in a general Japanese population. Our findings support the 
requirement for a comprehensive treatment for hypertension and metabolic disorders to 
reduce the burden of CKD.
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The Age-Specific Reference Values of Estimated Glomerular Filtration Rate 
and Their Regional Variation in Japan  Rieko Okada,1 Yoshinari Yasuda,2 
Kazuyo Tsushita,3 Seiichi Matsuo.2  1Department of Preventive Medicine/
Biostatistics and Medical Decision Making, Nagoya University Graduate School 
of Medicine, Nagoya, Japan; 2Department of Nephrology, Nagoya University 
Graduate School of Medicine, Nagoya, Japan; 3Aichi Comprehensive Health 
Science Center, Higashiura-cho, Japan.


Purpose: More than 30% of the elderly population is diagnosed to have chronic kidney 
disease (CKD), because of the decline of estimated glomerular filtration rate (eGFR) with 
age. The purpose of this study is to estimate the age-specific reference values of eGFR for 
non-diseased people, without comorbid diseases under treatment.


Methods: The study subjects were 109,383 people (61,046 males and 48,337 females, 
aged 20 to 102 years), who enrolled in the four of the large health check centers in Aichi 
prefecture, central Japan, from 2006 to 2008. The eGFR was derived from the Japanese 
eGFR equation, and the information about comorbid diseases under treatment was collected. 
The reference values of the eGFR were derived from the regression equation of the 5th 
percentile of the eGFR for non-diseased subjects by 5-year age groups. Then, the mean-2SD 
of eGFR for non-diseased subjects and the incidence of ESRD in each age group previously 
reported from other area in Japan (Ibaraki and Okinawa) were compared.


Results: The prevalence of CKD was 12.1% (3.5% for CKD stage 1-2 and 8.6% for CKD 
stage 3-5), which was similar to those from the former nation-wide study. The regression 
equation of the 5th percentile of eGFR for non-diseased subjects was “90 – 0.57×age 
(years)”; the reference values of eGFR would be 60, 55, 50, and 45 ml/min/1.73 m2 for 
aged less than 60, 60s, 70s, and over 80 years, respectively. The mean-2SD of eGFR for 
non-diseased subjects was high in younger age and low in older age compared to the other 
two areas, and this result was consistent with the incidence of ESRD in those areas.


Conclusions: We proposed the age-specific reference values of eGFR. The lower the 
age-specific eGFRs, the higher the incidence of ESRD. Whether these reference values relate 
to the risk of ESRD, CVD, or mortality should be elucidated in the prospective study.
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Prevalence of Chronic Kidney Disease Is Lower in African American Than 
White Veterans  James Lohr,1,3 Xquezheng Qin,2 Sirini Rajagopalum,2 Neha 
Nainani,1 Nilang Patel,1 Rajiv Ranjan,1,3 Rocco Venuto,1 Pradeep Arora.1,3  
1Medicine, SUNY at Buffalo, Buffalo, NY; 2Med Data Analytic, Buffalo, NY; 
3Medicine, VAMC, Buffalo, NY.


The prevalence of early stages of CKD in the African-American (AA) population is 
controversial. It is well known that age adjusted ESRD rates are much higher for AA patients 
compared to Caucasians. (982 vs. 256/million). We hypothesized that prevalence of CKD 
among blacks is lower in stage 3 and 4 but higher in stage 5 as they tend to seek care late. 
All patients (115, 778 who had race documented and had 2 serum creatinine measurements) 
seen by primary care in VISN2 from 4/1/2001 until 4/2008 had GFR estimated by CKD-
EPI equation using a single serum creatinine measurement and 2 measurements at least 3 
months apart.. Means and proportions were used to describe the baseline characteristics 
and t test and χ2 tests to test differences between groups. Patient characteristics that were 
independently associated with levels of CKD were assessed using multivariate polytomous 
logistic regression models.


Using the CKD-EPI equation, an estimated GFR (eGFR) <60 ml/min per 1.73 m2 
was present in 43.3% of patients using 1 serum creatinine and 32.4 % of patients using 
2 serum creatinine measurements. Blacks had a lower prevalence of CKD than whites 
(19% versus 33%).
Prevalence of CKD by Race
eGFR (ml/min/1.73m2) White (n= 104,990) Black (n= 9673) Adjusted OR (95% CI)
>90 20.86% 41.63% Reference
60-89 46.35% 39.03% 0.62 (0.59-0.65)
45-59 22.17% 12.09% 0.73 (0.65-0.82)
30-44 8.10% 4.65% 0.80 (0.66-0.96)
15-29 2.07% 1.44% 0.72 (0.55-0.95)
<15 0.46% 1.17% 1.73 (1.32-2.29)
Adjusted for age, gender, socioeconomic status, hypertension, DM and cardiovascular comorbidity


The lower prevalence of impaired kidney function among blacks compared with white 
patients reversed in stage 5 CKD. Factors that are responsible for the increasing prevalence 
of severely impaired kidney function among black patients are not clear but it is possible 
that AA patients presented to the primary care physician later in the course of CKD.
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Estimating Prevalence of Diagnosed Chronic Kidney Disease (CKD) in 
Health System Data  E. Hedgeman,1 B. Gillespie,1 L. Plantinga,2 N. Powe,2 M. 
Pavkov,3 D. Williams,3 R. Saran,1 CDC CKD Surveillance Team.  1University 
of Michigan; 2University of California; 3Centers for Disease Control and 
Prevention.


Developing methodology using managed care data for surveillance of diagnosed 
CKD (dCKD) is of public health importance. We developed and compared estimates from 
managed care data with estimates from a nationally representative survey.


We examined data for years 2004-2006 from two healthcare system datasets: a 5% 
national sample of adults 65+ years from Medicare and adults 20-64 years from a managed 
care plan in Michigan (MCARE). The prevalence of dCKD was defined as the percentage 
of individuals receiving either (A) one or more CKD-related ICD-9 codes or (B) two or 
more outpatient or one or more inpatient ICD-9 codes within the population of individuals 
with one or more outpatient encounters during the calendar year. ICD-9 codes designating 
CKD were chosen internally. Results were compared to population prevalence estimates 
of CKD (eGFR <60 ml/min/1.73 m2 or albumin-creatinine ratio >30 mg/g) from the 2005-
2006 National Health and Nutrition Examination Survey (NHANES).


Most individuals (> 78%) had at least one outpatient encounter for each calendar year. 
The figure displays the calculated prevalence of dCKD in 2006 for each healthcare dataset 
(MCARE N =87,375; Medicare N =1,200,012), as compared to population prevalence 
estimates from NHANES (N =4,076). Prevalence estimates from MCARE and Medicare 
did not vary significantly by year.


Different methods for calculating dCKD yield slightly different prevalence estimates. 
Regardless of the method used, there is a deficit of CKD diagnosis in all age groups. This 
deficit can not be attributed to lack of healthcare visits, but must be attributed to the silent 
nature of CKD and a lack of testing and/or awareness within the health system.
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Prevalence of Chronic Kidney Disease in an Elderly Population: Impact 
of the Choice of the Equation Used for Estimating GFR  Christopher R. 
Mariat,1 Etienne Cavalier,2 Nicolas Maillard,1 Jean-Marie Krzesinski,3 Pierre 
Delanaye.3  1Nephrology, Dialysis, Transplantation, University of Saint Etienne, 
Hopital Nord, Saint Etienne, France; 2Clinical Chemistry, University of Liège, 
CHU Sart Tilman, Liège, Belgium; 3Nephrology, Dialysis, Transplantation, 
University of Liège, CHU Sart Tilman, Liège, Belgium.


Background: We have compared the prevalence of stage 3 CKD in an elderly 
population using either the creatinine- or the cystatine C-based equations.
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Methods: On a voluntary way, all the patients aged of at least 45years and living in 
the Province of Liege (Belgium) were invited to be screened for CKD. This province has 
an area of 3862 km² and its population reaches 1.037.161 inhabitants. Serum creatinine 
has been measured with an IDMS traceable method (compensated Jaffé, Roche). Cystatin 
C was measured with the nephelometric method (Siemens). The study period was between 
June 2008 and April 2009. GFR was estimated by creatinine-based equations (MDRD and 
CKD-EPI equations) and by three cystatin C-based equations published by the Levey’s 
group (Levey 1 is based on cystatin C, Levey 2 on cystatin C, age, sex and ethnicity, Levey 
3 combined age, sex, ethnicity, cystatin C and creatinine).


Results: 1992 subjects were screened (47% men, mean age of 62±8 years). Mean 
serum creatinine and plasma cystatin C were 0.86±0.20 mg/dL and 0.76±0.16 mg/L. The 
prevalence of stage 3 CKD in this population using the MDRD or the CKD-EPI equations 
was 11.04 and 7.98%. If the three cystatin C equations are used, the prevalence would be 
1.10, 2.11 and 3.82%.


Conclusion: In our population, we describe large discrepancies in the CKD prevalence 
according to the equations used for estimating GFR. The classical MDRD study equation 
gives the greater prevalence, notably comparing to the new CKD-EPI equation. This last 
equation is thought to be more accurate in normal creatinine ranges. Discrepancies are still 
more impressive when cystatin C and creatinine-based equations are compared. The choice 
of the equation used for estimating GFR has thus a true and great impact on the prevalence 
of CKD in epidemiological studies. Our work confirms the urgent need of studies with 
GFR measured by a reference method.
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Smoking and Second Hand Smoking in Adolescents with Chronic Kidney 
Disease: A Report from the Chronic Kidney Disease in Children (CKiD) 
Cohort Study  Abiodun A. Omoloja,1 J. Jerry-Fluker,2 A. Abraham,3 S. Furth,4 
B. Warady,5 M. Mitsnefes.6  1Pediatrics, Wright State University, Dayton, OH; 
2CKiD Study; 3CKiD Study; 4CKiD Study; 5CKiD Study; 6CKiD Study.


The goal of this study was to determine the prevalence of smoking and second hand 
smoking [SHS] in adolescents with CKD and their relationship to baseline parameters at 
enrollment in the CKiD, observational cohort study of 600 children (aged 1-16 yrs) with 
Schwartz estimated GFR of 30-90 ml/min/1.73m2.


239 adolescents had self-report survey data on smoking and SHS exposure: 21 [9%] 
subjects had “ever” smoked a cigarette. Among them, 4 were current and 17 were former 
smokers. Hypertension was more prevalent in those that had “ever” smoked a cigarette 
(42%) compared to non-smokers (9%), p<0.01. Among 218 non-smokers, 130 (59%) 
were male, 142 (65%) were Caucasian; 60 (28%) reported SHS exposure compared to 158 
(72%) with no exposure. Non-smoker adolescents with SHS exposure were compared to 
those without SHS exposure. There was no racial, age, or gender differences between both 
groups. Baseline creatinine, diastolic hypertension, C reactive protein, lipid profile, GFR 
and hemoglobin were not statistically different. Significantly higher protein to creatinine 
ratio (0.90 vs. 0.53, p<0.01) was observed in those exposed to SHS compared to those not 
exposed. Exposed adolescents were heavier than non-exposed adolescents (85th percentile 
vs. 55th percentile for BMI, p< 0.01). Uncontrolled casual systolic hypertension was twice 
as prevalent among those exposed to SHS (16%) compared to those not exposed to SHS 
(7%), though the difference was not statistically significant (p= 0.07). Adjusted multivariate 
regression analysis [OR (95% CI)] showed that increased protein to creatinine ratio [1.34 
(1.03, 1.75)] and higher BMI [1.14 (1.02, 1.29)] were independently associated with 
exposure to SHS among non-smoker adolescents.


These results reveal that among adolescents with CKD, cigarette use is low and 
SHS is highly prevalent. The association of smoking with hypertension and SHS with 
increased proteinuria suggests a possible role of these factors in CKD progression and 
cardiovascular outcomes.
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Dietary Patterns and Kidney Disease in a Population with High Prevalence 
of Diabetes: The Strong Heart Family Study  Mihriye Mete,1 Nawar M. 
Shara,2 Sigal Eilat-Adar,3 Jason G. Umans,4 Stacey Jolly,5 Barbara V. Howard.6  
1Biostats and Epi, MRI, Hyasttsville, MD; 2Biostats and Epi, MRI, Hyasttsville, 
MD; 3Zinman College, Wingate Institute, Netanya, Israel; 4Penn Medical Lab, 
MRI, Washington, DC; 5General Internal Medicine, Cleveland Clinic Medicine 
Institute, Cleveland, OH; 6Field Studies, MRI, Washington, DC.


The associations between dietary patterns and kidney disease have not been explored. 
We examined the relationships of four dietary patterns to estimated glomerular filtration 
rate (eGFR) among American Indian (AI) participants from the Strong Heart Family 
Study. Four dietary patterns were extracted in a sample of 3245 AIs (age>=14 years) 
using principal component analysis. Models of eGFR based on MDRD were constructed 
to estimate the associations between diet patterns (DP) and eGFR adjusting for calorie 
intake, age, gender, smoking, BMI. Models were run separately for those with (DM, 23%) 
and without diabetes (ND). DP1 associated with fast food, snacks and processed meat is 
negatively related to eGFR (ND p=.001; DM p=.12). It is highly correlated with dietary 
sodium (r=.63), phosphorous (r=.62) and potassium (r=.57) intake. DP2 has high correlation 
with traditional and Mexican foods, stew and dry beans. It is positively related to GFR (ND 
p=.001; DM p=.03). It has the highest negative correlation with energy from carbohydrates 
(r=-.30), and is moderately correlated with protein and fat intake. DP3 resembles a healthy 
diet associated with fish, fruits, dark whole bread and healthier products with negative 
relation to eGFR among DM (p=.02) and highest correlation with protein intake (r=.35). 


The DP4 characterized by high sugar and coffee consumption is negatively related to GFR 
in ND (p=.05). Traditional diet with moderately balanced fat and protein intake and lower 
prepared carbohydrates is favorably associated with kidney function, particularly in DM. 
Prepared food diet is associated with worse renal function likely due to high intakes of 
sodium, potassium and phosphorous. Healthy diet pattern with low fat products, fruits and 
vegetables but high protein is associated with lower eGFR among DM.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2314


Prevalence of Chronic Kidney Disease (CKD) in the Kidney Early 
Evaluation Program (KEEP): Mexico Versus the United States (US)  
Gregorio T. Obrador,1 Antonio Villa,1 Ximena Rubilar,1 Nadia Olvera,2 
Evangelina Ferreira,2 Margarita Virgen.1  1Universidad Panamericana School 
of Medicine; 2Mexican Kidney Foundation, Mexico, DF, Mexico.


KEEP is a CKD detection program in high-risk individuals, including those with 
diabetes (DM), hypertension (HTN), or family history of DM, HTN or CKD. The aims 
of the study were to examine the prevalence of CKD in KEEP Mexico and its association 
with sociodemographic and clinical variables, and to compare it with the prevalence of 
CKD in KEEP US.


Methods Ten screening programs have been conducted in Mexico between 09/08 
and 05/09. The methodology used has been the same than that of KEEP US, including 
definitions of CKD and risk factors. Lab tests have included on-site measurements of 
fasting blood glucose, hemoglobin and albuminuria, and central lab measurements of 
serum creatinine.


Results A total of 1,395 individuals participated in KEEP Mexico. Mean age was 45 
years, 72% were female, 68% had medical insurance, and 70% had seen a doctor in the 
previous year. The prevalence of CKD was 22% and was significantly higher among those 
with older age (p<0.0001), DM (p<0.0001), HTN (p<0.0001), family history of DM, HTN 
or CKD (p=0.003), elevated blood glucose (p<0.0001), elevated BP (p<0.0001), obesity 
(p=0.02), high cholesterol (p<0.008), anemia (p<0.001), and at least one cardiovascular 
risk factor (p<0.03). Comparison of the prevalence of CKD and other risk factors between 
KEEP Mexico and US is shown below.


KEEP US KEEP US Hispanic KEEP Mexico
% Male Female Male Female Male Female
CKD stages 1&2 8.0 7.9 7.9 8.7 15.5 14.7
CKD stages 3-5 17.2 18.8 11.2 11.6 7.8 6.6
Diabetes 30.9 28.6 29.6 28.3 26.2 28.4
Elevated glucose 11.2 9.0 12.4 9.5 9.1 5.9
Hypertension 73.1 67.6 62.2 56.0 45.1 48.7
Elevated BP 55.9 49.9 48.1 40.3 34.2 34.3
Obesity 39.2 46.8 36.5 44.4 29.5 33.7


Conclusions The prevalence of CKD stages 1&2 was higher, and of CKD stages 3-5 
lower in KEEP Mexico compared with the KEEP US overall and Hispanic population. 
These differences occurred despite that the prevalence of risk factors for CKD was higher 
in the US population. Younger age of the Mexican participants may at least partially 
explain these findings.
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Comparison of Estimated Glomerular Filtration Rates Using the Chronic 
Kidney Disease Epidemiology Collaboration Equation Versus the 
Modification of Diet in Renal Disease Equation in Hypertensive Subjects  
Rebecca Hanratty,1 Michel B. Chonchol,2 J. David Powers,3 L. Miriam 
Dickinson,4 Heather Tavel,3 Brenda Beaty,4 Paul S. Chan,5 Edward P. Havranek,1 
John F. Steiner.3  1Denver Health, Denver, CO; 2University of Colorado Denver 
and Health Sciences, Aurora, CO; 3Institute for Health Research, Kaiser 
Permanente, Denver, CO; 4Colorado Health Outcomes Program, Denver, CO; 
5Mid America Heart Institute, Kansas City, MO.


Introduction: The recently developed Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equation was developed to improve the estimation of glomerular 
filtration rate (eGFR) over the widely used Modification of Diet in Renal Disease (MDRD) 
study equation which systematically underestimates GFR.


Methods: Estimated GFR determinations were calculated for all creatinine values 
for a cohort of patients in a hypertension registry in a Health Maintenance Organization 
in Denver, Colorado. Graphs were created using cubic smoothing splines of MDRD and 
CKD-EPI eGFRs in mL/min/1.73 m2 plotted against creatinine in mg/dL. Additional cubic 
smoothing splines of MDRD versus CKD-EPI eGFRs were created for the whole cohort 
and by gender and by race.


Results: The cohort included 84,714 patients, with 836,637 creatinine measurements. 
The range of measured creatinine values was 0.1 to 26. The mean age of the cohort was 63 
(21-104); 53% were white, 5% black, and 6% Latino. In the range of eGFR 15-90, both 
prediction equations performed similarly. However for values of creatinine which result 
in an eGFR of >90, variation in calculated values was greater.
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Conclusions: The CKD-EPI equation and MDRD equations perform similarly for 
eGFRs between 15 and 90. Greater variability of eGFRs is seen at higher values of eGFR 
with more non-physiologic results using the MDRD equation.
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Gender Disparity in CKD Diagnosis in Primary Care  Maya K. Rao,1 Sharon 
Anderson,1 Cynthia Morris.2  1Division of Nephrology and Hypertension, 
Oregon Health and Science University, Portland, OR; 2Department of Medical 
Informatics and Clinical Epidemiology, Oregon Health and Science University, 
Portland, OR.


Background: Recognition of CKD in primary care is essential to formulating a treatment 
plan. Females are particularly at risk for having undetected CKD given their lower serum 
creatinine (SCr) levels compared to males for an equivalent eGFR.


Methods: Within the Oregon Rural Practice-based Research Network, we retrospectively 
reviewed records from 18 rural, community-based primary care clinics for 12 months of 
follow-up. Records of males with a SCr measurement of 1.5 mg/dL or greater and females 
with 1.3 mg/dL or greater were reviewed. Utilizing the MDRD formula, eGFR was 
calculated and only data from those with an eGFR of less than 60 ml/min/1.72m2 were 
analyzed. Analysis of factors associated with CKD diagnosis used generalized estimating 
equations to account for the correlations within patients seeing the same clinician.


Results: Of 883 subjects, 463 had no diagnosis of CKD documented in their chart. 
56.4% of females and 44.9% of males had undiagnosed CKD with an OR 1.72 (1.33-2.21). 
This difference was present at each CKD stage (see table). In a combined model of CKD 
stage and gender, females were significantly more likely than men to have undiagnosed 
CKD with an OR 4.1 (1.6 – 10.5).


eGFR (ml/min/1.72m2) % females with 
undiagnosed CKD


% males with 
undiagnosed CKD OR (95% CI)


45-59 93.3 59.1 14.6 (1.0-212)
30-44 63.3 39.9 2.8 (1.91-4.2)
<30 30.5 22.2 1.68 (0.8-3.8)


This gender disparity in undiagnosed CKD was not present for subjects with automatic 
laboratory reporting of eGFR (51.3% of females vs 47.1% of males). It was consistent 
regardless of the practitioner’s medical training (internal medicine vs family medicine) or 
education (physician vs midlevel clinician).


Conclusion: There was a high prevalence of undiagnosed CKD by primary care 
providers in this study. Female gender, in particular, was associated with having undiagnosed 
CKD, especially when automatic reporting of eGFR was unavailable.
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Underdocumentation of Chronic Kidney Disease Revealed by Natural 
Language Processing of Electronic Health Records  Herbert S. Chase,1,2 Jai 
Radhakrishnan,2 Shayan Shirazian,2 David Vawdrey.1  1Biomedical Informatics, 
Columbia University, New York, NY; 2Nephrology, Columbia University, New 
York, NY.


Introduction: Patients with early stage chronic kidney disease (CKD) often go 
undiagnosed resulting in a delay in initiation of measures to prevent progression to end-
stage renal disease. The purpose of the current study was to develop automated methods 
that, by scanning patient notes within the electronic health record (EHR), could ascertain 
if patients with CKD had been documented as having the condition by their providers in 
the clinical notes.


Methods: We used natural language processing (NLP) of patients’ notes written by 
providers in the EHR. The NLP classifier was based on the premise that providers document 
a patient’s CKD using specific terms (“CKD”, for example). The classifier was trained on 
1000+ notes of patients with advanced CKD (creatinine = 2.6-5.1 mg/dl) and 1000+ notes of 
control patients (with creatinine <1.0 mg/dl). The accuracy of the classifier, in distinguishing 
a note of a patient with advanced kidney disease from a control, was > 94%.


Results: We selected 115 hypertensive patients with creatinine values between 1.6-2.0 
mg/dl and extracted 1432 of their clinical notes. 38.8% of patients did not have a single note 
that documented CKD (CKD-negative). Of patients with proteinuria and lower creatinine 
(1.1-1.6 mg/dl), 42.3% of 26 patients had CKD-negative notes. Of the patients with CKD-
negative notes, 65% had manually verified CKD, the rest having acute kidney failure. Taking 
this into account, the proportion of CKD patients with CKD-negative notes was 27.5%. We 
compared patients whose CKD was documented to those whose illness was not and found 
that age, sex, race, or having diabetes was not predictive of CKD documentation.


Conclusions: These results demonstrate that NLP is a powerful tool to screen charts 
for early CKD in the EHR whose providers have either not recognized or not documented 
the illness in the patient’s clinic notes. Approximately a third of patients with intermediate-
level CKD go undocumented by their providers. Alerting these providers to recognize and 
document their patients’ CKD has the potential to improve care.
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Value of Repeated Kidney Function Assessments with Serum Cystatin C 
and Serum Creatinine-Based Equations in Patients with Lung Cancer 
Cachexia Treated with Cisplatin  Michal P. Nowicki,1 Barbara Huras.2  1Dept. 
Nephrology, Hypertension and Kidney Transplantation, Medical University, 
Lodz; 2Division of Oncology, Regional Oncological Center, Czestochowa, 
Poland.


Serial monitoring of kidney function is crucial in patients with cancer treated with 
cisplatin but its interpretation is difficult due to progressive muscle mass loss and frequent 
development of neoplastic cachexia.


The aim of the study was to evaluate the usefulness of repeated assessments of kidney 
function with serum cystatin C (CysC) vs serum creatinine-based equations to monitor 
cisplatin nephrotoxicity in lung cancer patients with cachexia.


Cross-sectional phase of the study comprised 55 patients (43M, age 60±9 years) 
with non-small (n=42), and small cell lung cancer (n=13) with weight loss >10% from 
baseline. Thirty three patients completed four 21-day cycles of cisplatin-based therapy. 
Renal function was assessed with serum CysC, serum creatinine, and eGFR calculated 
with Cockcroft-Gault (C-G) formula, and simplified (aMDRD) and full MDRD (MDRD7) 
equations. Body composition (muscle mass, fat mass, fat free mass, body cell mass) was 
assessed with multifrequency bioimpedance.


At baseline serum CysC tightly correlated with serum creatinine (r=0.42 p=0.001), 
C-G (r=-0.48,p=0.000), aMDRD (r=-0.38,p=0.003) and MDRD7 (r=-0.39,p=0.003). During 
chemotherapy there was a steady decrease of body weight (2%), body cell mass (0,85%) 
and muscle mass (0,7%). Serum creatinine increased from 0,65±0,18 to 0,77±0,21 mg/
dL (p=0.001) in parallel to changes of CysC (0,84±0,13 and 0,92±0,2 mg/L, respectively; 
p=0.01).The change of CysC correlated with the change of serum creatinine (r=0.49, 
p=0.004), C-G (r=-0.37, p=0.03), MDRD7 (r=-0.48, p=0.008) and borderline significantly 
with aMDRD (r=-0.34, p=0.05). The changes of muscle mass, fat free mass and body weight 
during chemotherapy correlated neither with the change of CysC nor the changes of eGFR 
calculated with C-G, aMDRD and MDRD7 equation.


In lung cancer patients with neoplastic cachexia syndrome a superiority of repeated 
assessments of renal function with serum CysC over eGFR calculated with both C-G and 
MDRD methods could not be demonstrated.
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Assessment of Kidney Function Decline in a Chronic Kidney Disease 
Management Program Is Affected by Different GFR Estimating Equations  
Boon Wee Teo,1 Rajat Tagore,1 Vera Lim,1 Hui Xu,1 Ye Min Chua,2 Jialiang 
Li,2 Chee Khun Ho,1 Evan Lee.1  1Medicine, Yong Loo Lin School of Medicine, 
National University of Singapore, Singapore; 2Statistics and Applied Probability, 
National University of Singapore, Singapore.


Background
Chronic kidney disease (CKD) management programs retard progression. Previous 


studies used the MDRD or Cockroft-Gault to estimate kidney function (eGFR, CG-GFR in 
ml/min/1.73m2) but it is unknown if analyses would be different. We analyzed GFR changes 
in a multi-ethnic Asian population in a CKD treatment program using both equations.


Methods
We analyzed the Renal Disease Retardation Program, which enrolled patients with 


abnormal serum creatinine (females≥1.2, males≥1.5mg/dL), or proteinuria>1g/day for 
blood pressures reduction (SBP<130, DBP<80 mmHg), urine protein excretion rate 
(UPER) reduction (50% of initial or <1g/day), and HbA1c<7% (in diabetics). CG-GFR 
was normalized to body surface area. GFRs were analyzed using a linear mixed effects 
model with randomly varying intercept and time. Baseline demographics and clinically 
significant variables under Wald test (Restricted Maximum Likelihood estimation) were 
included. GFR slopes by diabetic status were predicted and compared using t-test.


Results
572 patients (male 57%, Chinese 68%, Malay 22%) had enrolment means: age 


61.1±11.6 years, creatinine 1.7±0.65 mg/dL, UPER 2.42±2.73g/day, SBP 142±19, DBP 
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80±9, HbA1c 8.2±1.8%; final visit means: 2.3±1.5, 1.9±2.67, 140±22, 78±11, 7.8±1.6. 
Mean follow-up duration was 16 months. eGFR was lower than CG-GFR consistently. 
Baseline eGFR was lower than CG-GFR (30±15.4 vs.36±19.8) in patients who progressed 
to ESRD. CG-GFR decline was similar by diabetic status (0.52±0.45 vs. 0.40±0.57 /month, 
p=0.0537) but diabetics had higher declines by eGFR (0.55±0.46 versus 0.35±0.47 /month; 
p=0.0004). In the CG-GFR model, DBP, SBP, diabetic status and interactions with time 
were excluded; but for eGFR model, DBP, and the interaction of time with DBP and diabetic 
status were associated with eGFR decline.


Conclusion
Different GFR estimating equations affect assessment of kidney function declines in 


a CKD management program.
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Community Based Detection of GFR: Impact of Time on Glomerular 
Filtration Changes  Carmen Bernis,1 Amelia Gonzalez-Gamarra,2 Sergio 
Ruiz-Alonso,2 Ana Pérez de josé,1 Alberto de Lorenzo,1 Ana Diez,3 Jose Antonio 
Sanchez-Tomero.1  1Nephrology, Hospital Universitario La Princesa, Madrid, 
Spain; 2Primaru Health Care, Madrid Area 2, Madrid, Spain; 3Bichemistry, 
Madrid Area 2 -HU La Princesa, Madrid, Spain.


We studied GFR evolution in the sanitary area 2 of Madrid community in general 
population from one primary care centre (27.566 adults between 14 and 65 years) in 
relationship with hospital nephrology service. Primary care database records (OMI –AP, 
Stacks, Madrid community) were used to identify age, gender and clinical features of 
people who had at least two creatinine measurements in each period, performed in the area 
laboratory as outpatients. First determination was made in 2006 and second in 2008 (24±2 
months). A modified Jaffe assay with coefficient of variation of <3% was used. GFR was 
calculated by the abbreviated MDRD formula GFR ml/min /1.73 (Manjunath Curr Opin 
Nephrol Hypertens 2001). Acute renal failure was excluded in collaboration with primary 
care physicians. Basal GFR <60ml/m were excluded. We found 5380 patients, 1927 men 
(age 58.5 ±13) and 3563 women (age 60.7 ± 16).
RESULTS
 Number First GFR Second GFR GFR decline / 24months
Men 1927 86.8(62-130) 85.6 1.2ml/m/24months
Men<60 605 92.6(68-130) 91.8 0.8
Men >60 1312 81.3(62-112) 79.5 1.8
Women 3563 84.6 (60-125) 83.3 1.3
Women<60 1082 89.8( 66-125) 89.2 0.6
Womeen>60 2471 78.6(60-119) 76.4 1.9


CONCLUSIONS
The average GFR was 86.8 in man with an estimated decline of 1.2 ml/m per two years, 


the decline was 0,8ml/m/ 1.73 up to the age of 50 years and 1.8 ml/m 1.73 after that age
The average GFR was 84.6 in woman, with an estimated decline of 1.3 ml/m per 


two years. The decline was 0.6ml/m/ 1.73 up to the age of 50 years and 1.9 ml/m/ 1.73 
after that age


Although limitations of the study and the MDRD formula, the evolution of GFR in 
general population (men and women) from our primary care area shows a significant decline 
in two years, clearly higher after the age of 60. Guidelines should take into account the 
observed reduction of kidney function with age in normal population for optimal evaluation 
of chronic kidney disease evolution.
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36 Months Follow-Up of Renal Function in Elderly with CKD  Manuel M. 
Heras,1 Maria Jose M. J. Fernandez-Reyes,1 Maria Teresa M. T. Guerrero,2 Rosa 
R. Sanchez,1 Alvaro A. Molina,1 Astrid A. Rodriguez,1 Florentino F. Prado,2 
Fernando F. Alvarez-Ude.1  1Nephrology, General Hospital Segovia, Segovia, 
Spain; 2Geriatrics, General Hospital Segovia, Segovia, Spain.


Introduction and aim: CKD is a global public health problem. Prevalence of low 
estimated glomerular filtration (eGFR) increases with age. We followed-up for 36 months 
the renal function (RF) of elderly with CKD.


Patients and methods: 80 clinically stable patients, with a median age of 83 years; 
women: 68,8%; diabetics: 35%; alleatory recruited in the Departments of Geriatric and 
Nephrology, within January-April 2006, were followed up for 36 months. We separated 
them in two groups based in their serum creatinine (sCr) baseline: Group 1: 38 patients 
with sCr≤1,1 mg/dl (range:0,7–1,1); and Group 2: 42 patients with sCr>1.1 mg/dl 
(range:1,2–3). We measured creatinine, urea in serum; and estimated GFR baseline and 
36 months, using abreviated MDRD. Statistical comparisons using repeated measures, 
SPSS 11.0 program.


Results: 30% of patients died. 70% were followed up for 36 months: global 
evolution (baseline/36months): sCr(mg/dl):1,25±0,47/1,36±0,61 (P=0,020); urea (mg/dl): 
57,92±30/66,75±40(P=0,006); MDRD (ml/min): 53,33±16/50,23±17(P=0,032). Dates of 
both groups are shown in the table. Deterioration of sCr was higher in those with/without 
proteinuria:1.85 ±0,68 /2,15± 0,85 vs 1.10±0,25 /1,16 ± 0,32, p=0,032.


GROUP1(*) N=30 GROUP2(*)N=26 p (1) p (2)
sCr baseline/ 36 months(mg/dl) 0.94 ± 0.1/1.0 ± 0.1 1.55 ±0.5/ 1.71 ± 0.6 0,022 NS
Urea baseline/36months(mg/dl) 40.63±10/45.97±13 75.21±34/87.52±47 0.006 NS
MDRD baseline/ 36months (ml/min) 64.55±11/60.75±13 42.54±13/40.11±14 0,033 NS
(*): both groups were diferent baseline (P=0.000); p (1): changes with time of follow up. ;p (2): differences 
in change between both groups after follow-up


Conclusions: We confirm a slow deterioration of RF on time in our CKD elderly, 
but this deterioration was not worse in patients with worst baseline RF. Only proteinuria 
determinated worse follow-up of RF. Therefore allow us an optimist message for elderly 
with low eGFR without proteinuria.
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Risk of Inappropriate Dosing of Select Medications: An Analysis of MDRD 
Use Instead of CG for Estimation of Glomerular Filtration Rate  Andria 
Peterson,1 Mark Decerbo,1 Meghan Jeffres,1 Peter Golenia.2  1Pharmacy Practice, 
University of Southern Nevada, Henderson, NV; 2Pharmacy, University Medical 
Center, Las Vegas, NV.


This study analyzed the percentage of inpatient medication orders which would result 
in a different suggested dosing regimen when estimated glomerular filtration rate (eGFR) 
was calculated by the Modification of Diet in Renal Disease (MDRD) equation instead of 
the Cockcroft-Gault (CG) equation.


A convenience sample of patients >60 years of age, admitted to a tertiary care teaching 
hospital and initiated on at least 1 of 19 specified medications were prospectively identified. 
Patients with acute renal failure, renal replacement therapy, or those with <2 measures 
of serum creatinine within 72 hours of medication initiation were excluded. eGFR was 
calculated by both the MDRD and CG equations for each patient.


Over a 9 month period, 1069 patients with 1570 orders were included for analysis. The 
mean eGFR as calculated by the MDRD vs CG was [(77.1 +/- 28.8 ml/min) vs (61.6 +/- 24.9 
ml/min, p<0.001)] respectively. Two hundred seventeen (13.8%) medication orders had 
conflicting dosing regimens when calculating eGFR using MDRD vs CG. Of these orders, 
18 (8.3%) were appropriate using CG, with the MDRD recommending a higher dose in 215 
(99.1%) cases. Discordant dosing regimens occurred most commonly with nitrofurantoin 
(10/14, 71%), gabapentin (37/104, 35%), and glyburide (13/54, 24%).


In a population of hospitalized patients >60 years of age, eGFR estimates using MDRD 
vs. CG vary widely and result in conflicting dosing recommendations in 13.8% of specified 
medication orders. These results are concerning since clinical laboratories, including our 
institution, have begun the automatic reporting of eGFR as calculated by the 4-variable 
MDRD equation. This practice conflicts with FDA-approved dosing regimens that are 
determined based upon eGFR utilizing the CG equation, and with recommendations 
discouraging use of the MDRD for purposes of medication dosing. Clinicians unaware of 
this distinction may use inappropriate information when developing medication regimens, 
potentially resulting in excessive drug exposure, expense, and adverse reactions.
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Estimated GFR Using Either Cystatin C or Serum Creatinine Based 
Equations and CVD Risk: The Strong Heart Study  Nawar M. Shara,1 
Suma Vupputuri,2 Stacey Jolly,3 Hong Wang,1 Mihriye Mete,1 Jianhui Zhu,4 
Barbara V. Howard,1 Jason G. Umans,4 Richard B. Devereux.5  1Biostatistics 
and Epidemiology, MedStar Research Institute, Hyattsville, MD; 2Center for 
Health Research, Kaiser Permanente Georgia, Atlanta, GA; 3General Internal 
Medicine, Cleveland Clinic Medicine Institute, Cleveland Clinic Lerner 
College of Medicine, Cleveland, OH; 4Penn Laboratory, Washington Hospital 
Center, Washington, DC; 5Weill Medical College, Cornell University School of 
Medicine, Ithaca, NY.


Background: There is conflicting evidence whether cystatin C (Cys-C) is superior to 
serum creatinine (Scr) for estimation of glomerular filtration rate (eGFR) as a marker of 
kidney function. This analysis compared the associations of eGFR by equations based on 
Cys-C, Scr, or both at baseline in 1989-1992 with cardiovascular disease (CVD) events 
during 12 years follow-up in the Strong Heart Study, a population-based study of 4,549 
American-Indians, aged 45-79 years.


Methods: A nested case-control study included 700 cases of CVD, and 700 age, gender 
and diabetes frequency matched controls were included. eGFR was calculated using the 
following equations: the CKD EPI study, Grubb, Larsson, Modification of Diet in Renal 
Disease (MDRD) and Cockroft-Gault. Conditional logistic models, adjusted for blood 
pressure, LDL-C, HDL-C, and smoking, were constructed, odds ratios (OR) and 95% 
confidence intervals were calculated. Results: Of the total study participants, 56% were 
women; 47% had diabetes; and mean age of participants was 50.9 years. Cys-C based eGFR 
consistently provided significant ORs when included as a continuous variable. Conversely, 
when comparing eGFR <60 ml/min/1.73m2 vs. ≥60 ml/min/1.73m2, the Scr-based eGFR 
calculated by the MDRD equation provided the only significant association with CVD risk 
[OR, 95% CI: 3.37, (1.29-8.82)]. Conclusion: Continuous Cys-C based GFR equations 
were consistently associated with CVD risk. Only dichotomous eGFR as measured by the 
MDRD was significantly associated with CVD risk. Combining both Cys-C and SCr to 
estimate GFR did not provide significant association with CVD risk.
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The Clinical Implications of Reduced Estimated Glomerular Filtration Rate 
in the Absence of Other Kidney Damage Evidence  Gyu Tae Shin, Eun Joon 
Moon, Man Young Park, Sat Byul Park, Rae Woong Park, Seung Soo Sheen, 
In Whee Park, Heungsoo Kim.  Department of Nephrology, Ajou University 
School of Medicine, Suwon, Kyunggi, Republic of Korea.


Chronic kidney disease (CKD) stages 3 to 5 are defined as an estimated glomerular 
filtration rate (eGFR) below 60 ml/min/1.73 m2 regardless of the presence of corroborating 
evidence of kidney damage. In the present study, we examined the clinical characteristics of 
the patients classified as having CKD solely based on a reduced eGFR. We retrospectively 
analyzed laboratory results of subjects who received yearly health screenings at our center 
between 1998-2008. To examine the changes of eGFR over time, those who received two 
or more yearly tests were selected for the study. The inclusion criteria were ≥18 years of 
age, normal serum creatinine, no proteinuria, and no hematuria. The subjects with an eGFR 
≥60 were defined as not having CKD, hence served as the control group. 353 patients were 
classified as having CKD and all belonged to CKD stage 3 with an eGFR ranging 46-59.9. 
The control group consisted of 19,787 subjects with an eGFR ranging 60-281. Compared 
to the control group, the CKD group was significantly higher in age, female proportion, 
weight, BSA, blood pressure, hemoglobin, total protein, total cholesterol and triglyceride 
levels. Accordingly, significantly more patients were diagnosed to have hypertension 
and dyslipidemia in the CKD group. In age-gender-BSA matched comparisons (n=327, 
each group), blood pressure, total cholesterol and triglyceride levels were no longer 
different between the two groups. Accordingly, the proportions of patients diagnosed with 
hypertension and dyslipidemia became comparable between the two groups. The mean 
eGFR slopes during the study period were 6.1±7.9 and 0.9±0.9 per year in the CKD and 
the control group respectively (p=0.00), which suggests that substantial fraction of the 
CKD patients might have falsely low eGFR in the initial screening tests. In the present 
study, subjects with eGFR 45-60 without other evidence of kidney damage did not show 
any manifestations of CKD in age-gender-BSA matched analysis which indicates this 
subgroup of CKD may not have any clinical implications.
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Insulin Resistance Is Associated with Chronic Kidney Disease and Its 
Progression in the Non-Diabetic Elderly  Yi-Ting Chen, Chih-Kang Chiang, 
Kuan-Yu Hung, Kwan-Dun Wu, Tun-Jun Tsai, Chung-Jun Yen.  Department of 
Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan.


Purpose of study: To validate the predictive values of insulin resistance in the risks 
of chronic kidney disease (CKD) in the non-diabetic elderly population.


Methods: Geriatric participants were recruited within Jan. 2002 to Dec. 2003 and 
followed up till the end of August 2007 at a university hospital in Taiwan. A total of 652 
Chinese adult was classified into the presence of CKD, defined using National Kidney 
Foundation criteria. Homeostatis model assessment insulin resistance (HOMA-IR) was 
calculated to represent insulin resistance. CKD was measured by using estimated glomerular 
filtration rate (eGFR) and urinary proteinuria dichotomized at conventional cutoff values. 
Influence of insulin resistance on the prevalent CKD was evaluated by logistic regression. 
Association between insulin resistance, and renal function was evaluated by using Cox 
proportional hazards models.


Results: The prevalence of CKD was 23.6%, with 28 new cases during 3.15 years 
follow-up; and the incidence of incident CKD is 245/10,000 person-years in non-diabetic 
elders. The adjusted odds ratios for CKD associated with HOMA-IR was 1.312. Longitudinal 
study demonstrated that the hazard ratio of HOMA-IR was insignificant for incident CKD, 
but was significant in rapid declined renal function 1.113.
Insulin Resistance Increases Odds Ratios of Chronic Kidney Disease in the Non-DM geriatric Adults
Variable Odds Ratio of Chronic Kidney Disease (95% CI)


Crude p-Value Multivariate-Adjusted† p-Value
HOMA-IR 1.274 (1.120-1.450) <0.001 1.312 (1.114-1.545) 0.001
Age, yrs 1.088 (1.050-1.126) <0.001 1.079 (1.026-1.135) 0.003
eGFR, ml/min/1.73m2 0.831 (0.805-0.859) <0.001 0.083 (0.804-0.859) <0.001
WBC count, k/ul 1.215 (1.070-1.378) 0.003 1.248 (1.038-1.500) 0.018


Conclusions: Insulin resistance is associated with the prevalent CKD, and significant 
contributes to eGFR decline in non-diabetic elder.
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High Rates of Albuminuria and Advanced CKD in Maori and Pacific People 
with Diabetes Are Associated with Their Very High Incidence of ESRD  John 
F. Collins,1 Raina Elley,2 Simon Moyes,2 Tim Kenealy,2 Paul Drury,1 Elizabeth 
Robinson.2  1Renal Medicine and Diabetes, Auckland City Hospital, Auckland, 
New Zealand; 2General Practice and Biostatistics, University of Auckland, 
Auckland, New Zealand.


Introduction
The Australia and NZ Dialysis and Transplant Registry (2008) shows that in NZ, Maori 


(M) and Pacific People (PP) have a 14 fold higher incidence of ESRD secondary to Diabetes 
Mellitus (DM) compared with Other Ethnic groups (OE). Part of this relates to a 2-4 fold 
higher incidence of Diabetes in M and PP compared to OE. We studied a NZ population 
with Type 2 Diabetes to establish the frequency of albuminuria and CKD in M and PP.


Methods
The DCS collects data on approximately 50% of NZ people with Diabetes. Patients 


studied in 2004-2006 in whom there was data on GFR and proteinuria are included in this 
analysis. Patients on renal replacement therapy were excluded. Hazard ratios of risk of 
developing albuminuria adjusted for other variables were calculated using Cox Proportional 
regression analysis.


Results
48,345 patients (91%) had a urine albumin/creatinine ratio (ACR), 17,446 (33%) had a 


serum creatinine and 15,783 (31%) had both. Albuminuria was present in 26.8% of 24,935 
OE, 49.5% of 8389 M and 48.3% of 7846 PP. Macroalbuminuria (ACR > 100mg/mmol 
creatinine) was present in 1.5% OE, 8.1% M and 7.2% PP.


3.3% OE, 6.9% M and 7.6% PP had an eGFR(MDRD) < 30 mls/minute. Adjusted hazard 
ratios for risk of albuminuria:- 2.63 for M and 2.60 for PP compared with OE (p<0.001 
vs OE). Obesity, current smoking and lower socio-economic status (SES) were associated 
with the risk of having albuminuria (p<0.001), and were all more prevalent in the M and 
PP populations, increasing overall renal risk.


Summary
Maori and Pacific patients with Diabetes had 1.8 times the incidence of albuminuria 


compared to other ethnicities, 5 times the incidence of macroalbuminuria and twice the 
incidence of Stage 4/5 CKD. Part of this relates to their higher incidence of obesity, 
current smoking and lower SES. Although large, the cohort may not be representative. 
These findings contribute to our understanding of the very high incidence of ESRD in 
this population.
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Nephrotic Range Proteinuria in Pregnancy: Fetal Outcomes  Matt Hall,1 Liz 
Lightstone,2 Graham Lipkin,3 Clara Day,3 Sue Carr,1 Nigel Brunskill.1  1John 
Walls Renal Unit, Leicester General Hospital, Leicester, United Kingdom; 2Renal 
Section, Dept of Medicine, Imperial College London NHS Healthcare, London, 
United Kingdom; 3Dept of Nephrology, University Hospital, Birmingham, 
United Kingdom.


Background: Case series suggest poor fetal outcomes for pregnancies complicated 
by nephrotic syndrome, particularly when secondary to underlying renal disease. We 
studied the impact of patients with CKD developing nephrotic syndrome on pregnancy in 
a multicentre contemporary cohort.


Results: Prospective data from 239 pregnancies in 195 women were analysed. 
Heavy proteinuria (HP; >3g/d) developed in 14 pregnancies and a further 17 developed 
nephrotic syndrome (NS). Data was compared against pregnancies with low proteinuria 
(LP; <3g/d).


Successful fetal outcome occurred in 93% of pregnancies with no significant difference 
between NS, HP and LP pregnancies.


Preterm delivery was more common in NS pregnancies than HP or LP (65% vs 29% 
vs 24%, p=0.001). Low birth weight was more common in NS and HP pregnancies than 
LP (53% vs 50% vs 23%, p=0.003). There was no significant difference in rates of delivery 
Caesarean section.


Univariate analysis identified maternal age, treatment for hypertension, diastolic blood 
pressure, serum creatinine, serum albumin and proteinuria as predictors of preterm delivery, 
in addition to the above groupings. These plus systolic blood pressure were predictors of 
low birth weight.


Multivariate logistic regression analysis identified outcomes to be predicted by diastolic 
blood pressure, serum creatinine and proteinuria only. Serum albumin was not independently 
associated with fetal outcomes.


Conclusion: Pregnancies with nephrotic range proteinuria are complicated by preterm 
delivery and low birth weight. Fetal outcomes are nevertheless better than reported in 
historical case series.


Increased adverse events in patients with NS reflect a relatively greater degree of renal 
dysfunction and proteinuria than HP, rather than nephrotic syndrome per se.
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Favourable Pregnancy Outcomes in a Prospective Contemporary Cohort of 
Women with CKD 3 to 5  Matt Hall,1 Liz Lightstone,2 Graham Lipkin,3 Clara 
Day,3 Nigel Brunskill,1 Sue Carr.1  1John Walls Renal Unit, Leicester General 
Hospital, Leicester, United Kingdom; 2Renal Section, Dept of Medicine, Imperial 
College London Healthcare NHS Trust, London, United Kingdom; 3Dept of 
Nephrology, University Hospitals, Birmingham, United Kingdom.


Background: There is a perception of poor outcomes for pregnancy in patients with 
CKD and anxiety regarding the management of such patients. Information is limited however 
and relies mostly on retrospective data. We prospectively collected data on pregnancy and 
renal disease since 2004 in 3 UK centres. We report fetal outcomes for patients with CKD 
from this multicentre contemporary data.


Results: Of 269 patients in the dataset, 26 patients with baseline renal impairment 
(pre-conception estimated GFR less than 60ml/min or first trimester serum creatinine more 
than 100µmol/l (1.1mg/dl)) were identified for this analysis.


Mean (SD) age at time of conception was 32.6 (3.3) years and median (range) gravidity 
was 3 (1 to 4). Preconception eGFR (available in 21 patients) was 48.6 (9.7) ml/min. 
First trimester serum creatinine was 130.4 (32.6) µmol/l (1.5 (0.4) mg/dl) (20 patients). 
Five patients (19%) had diabetes mellitus, 2 (8%) had received a renal transplant and 8 
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(31%) were treated for chronic hypertension. Early miscarriages and terminations were 
not identified in this study. Most pregnancies (81%) ended with delivery by Caesarean 
section.


All pregnancies resulted in a live healthy infant although 17 (65%) had an adverse 
event:


- Preterm delivery: 15 (58%)
- Admission to neonatal intensive care: 8 (31%)
- Low birth weight: 13 (15%)
Multivariate logistic regression identified preterm delivery and low birth weight to 


be independently associated with maternal hypertension. No independent effect of renal 
diagnosis, renal function or proteinuria was found in this subgroup.


Conclusion: Fetal outcome is favourable in a contemporary cohort of women with 
CKD stages 3 to 5. Maternal hypertension is the predominant determinant of fetal outcome. 
Complications are common; pregnancies in women with CKD should be treated as high-risk 
with early input from obstetricians, nephrologists and neonatologists.
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Indigenous NZ Maori Have Higher Proteinuria Than NZ Europeans at 
Time of Presentation to Renal Services Independent of Diabetic Status  
Andrew D. Henderson,2 Alison M. Shepherd.1  1Undergraduate Medical School, 
University of Aberdeen, Aberdeen, Grampian, United Kingdom; 2Department 
of Renal Medicine, Hawkes Bay District Health Board, Hastings, Hawkes Bay, 
New Zealand.


Background: NZ Maori (NZM) have a high rate of ESKD which is thought to be related 
to a high incidence of diabetic nephropathy and the early onset of albuminuria in diabetes. 
In non diabetic NZ Maori there is however an increased rate of microalbuminuria compared 
with non diabetic NZ Europeans (NZE). The relationship between macro proteinuria and 
ethnicity is not well described in this population.


Aims: To asses the degree of proteinuria and eGFR at time of presentation to a renal 
clinic dependent on diabetic status and ethnicity in one renal clinic.


Methods: Retrospective data review was carried out for all new patients referred over a 
3 year period to a renal clinic serving a defined population on 150,000. Information collected 
was ethnicity by self-declaration, eGFR (MDRD 4), Protein/Creatinine ratio (PCR) and the 
presence or absence of diabetes at presentation documented from the clinical record.


Results: 317 Patients were identified of which 33% self identified as NZ Maori. Data 
was analyzed via unpaired t tests. Renal function was better for Maori (eGFR 46mls/min 
NZM vs. 39mls/min NZE p=0.03) and this was maintained for diabetics (eGFR 38mls/
min NZM vs. 30mls/min NZE p=0.04) and non diabetics (eGFR 55mls/min NZM vs. 
41mls/min NZE p=0.03). Proteinuria was significantly greater for Maori compared with 
NZ European (Pr/Cr Ratio 286mg/mmol NZM vs. 88mg/mmol NZE p<0.001) and this was 
consistent across CKD stages. NZ Maori had higher proteinuria independent of diabetic 
status (Diabetes NZM 398mg/mmol vs. Diabetes NZE 175 mg/mmol p=0.01 Non Diabetics 
139mg/mmol NZM vs. 76mg/mmol NZE p=0.02)


Conclusions: NZ Maori patients have a higher degree of proteinuria than NZ European 
patients with similar eGFR. This appears to be independent of diabetic status. Screening 
strategies for NZ Maori patients should therefore place an emphasis on screening for 
proteinuria to aid recognition of clinically significant renal disease.
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Albuminuria among Alaska Natives — Findings from the Genetics of 
Coronary Artery Disease in Alaska Natives (GOCADAN) Study  Stacey 
Jolly,1 Carolyn Noonan,2 Yvette Roubideaux,3 Jack Goldberg,4 Sven Ebbesson,5 
Jason Umans,6 Barbara V. Howard.6  1Cleveland Clinic Medicine Institute, 
Cleveland, OH; 2University of Washington, Seattle, WA; 3University of Arizona, 
Tucson, AZ; 4Seattle Veterans Administration, Seattle, WA; 5Norton Sound Health 
Corporation, Nome, AK; 6MedStar Research Institute, Washington, DC.


Objective: Determine the prevalence and risk factors for albuminuria and low-grade 
albuminuria in Alaska Eskimos.


Methods: GOCADAN is an NHLBI study of the genetic and non-genetic determinants 
of CVD in Alaska Eskimos in the Norton Sound area of Alaska. We conducted a cross-
sectional analysis of 1026 participants to evaluate associations between prevalent 
albuminuria or low-grade albuminuria and prespecified covariates. Albuminuria was defined 
as an ACR of 30 mg/g from a morning urine sample. Low-grade albuminuria was defined 
as an ACR of 10 to <30 mg/g. Covariates examined were age, sex, education, DM, HTN, 
obesity, lipids, C-reactive protein, ACE inhibitor use, and smoking status. Analysis methods 
included estimates of prevalence and logistic regression.


Results: The mean age was 42 years (SD 16yrs) and 57% (n=588) were female, 3% 
(n=34) had DM, 20% (n=207) had HTN, and 5% (n=57) were on ACE inhibitors. Current 
smoking was common at 60% (n=617) and 30% (n=306) had a BMI greater than 30 kg/m2. 
The prevalence of albuminuria was 6% (n=64) and the prevalence of low-grade albuminuria 
was 12% (n=120). After multivariate adjustment, factors associated with albuminuria 
include, female sex [OR 2.1; 95% CI (1.1-3.9)], presence of DM [OR 3.0 95%CI (1.2-7.9)], 
and presence of HTN [OR 3.0; 95% CI (1.2-7.3)]. Likewise, female sex [OR 2.2; 95% CI 
(1.3-3.4)], presence of impaired fasting glucose [OR 2.6 95%CI (1.6-4.5)], and presence of 
elevated high sensitivity c-reactive protein [OR 2.0; 95% CI (1.2-3.1)] were independently 
associated with low-grade albuminuria.


Conclusions: The burden of albuminuria is low. Further research is needed to determine 
the prevalence of reduced eGFR as well as factors associated with the development and 
progression of kidney disease in this population.
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High Variability of Albuminuria in Nondiabetic Japanese Population  
Tsuneo Konta, Kazuko Suzuki, Satoshi Takasaki, Ami Ikeda, Kazunobu 
Ichikawa, Yusuke Mashima, Kosuke Kudo, Isao Kubota.  Department of 
Cardiology, Pulmonology, and Nephrology, Yamagata University School of 
Medicine, Yamagata, Japan.


Background. Albuminuria is a risk factor for renal and cardiovascular events and 
shows a quick change reflecting vascular status. The aim of this study is to examine the 
frequency and related factors of the short-term change of albuminuria in nondiabetic 
Japanese population. Methods. The study subjects were 1378 individuals (mean age, 63.9 
years) attended community-based health checkup in 2004 and 2005 in Takahata town. 
Albuminuria was evaluated by urine albumin creatinine ratio in morning urine and was 
categorized into four stages (low normal, high normal, micro- and macroalbuminuria). 
Results. At baseline, the prevalence of subjects with low normal, high normal, micro-, and 
macroalbuminuria were 62.3%, 17.3%, 18.7% and 1.7%, respectively. During one year, the 
progression and the remission of albuminuria stages were observed in 23.1% and 14.5% of 
total subjects, respectively. Both progression and remission of albuminuria were frequently 
detected at every stage, especially in high normal albuminuria (29% in progression and 
39% in remission, respectively). In multivariate analysis, the changes of albuminuria were 
associated with older age, blood pressures, total protein, estimated GFR and urine sodium 
excretion at baseline, start of antidiabetic drugs, the changes in body weight (±1 kg), 
hemoglobin (±1 g/dl), and urine sodium excretion (±50 mEq/day). Conclusion. This study 
revealed that albuminuria showed high variability associated with age and small changes 
in modifiable risk factors during one year. In the treatment and risk analysis of subjects 
with albuminuria, the effect of these factors should be considered.
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Epidemiology of Udhanam Endemic Nephropathy  R. S. Machiraju,1 
K. Yaradi,2 S. Gowrishankar,3 K. L. Edwards,4 S. Attaluri,5 F. Miller,5 A. 
P. Grollman,5 K. G. Dickman.5  17 Hills Hospital, Visakhapatnam, India; 
2Mahalaxmi Nursing Home, Sompeta, India; 3Apollo Hospitals, Hyderabad, 
India; 4Univ. Washington, Seattle, WA; 5Stony Brook Univ., Stony Brook, NY.


In recent years, we and other nephrologists have noted an exceptionally large number of 
chronic kidney disease (CKD) cases among residents of the Srikakulam district in Andhra 
Pradesh, India. The goals of the present study are to establish the prevalence of CKD in 
selected endemic villages, to characterize the pathophysiology of so-called Udhanam 
endemic nephropathy (UEN), and to relate this information to potential environmental 
exposures. In a study conducted in one of several endemic villages, 443 residents (188 males, 
255 females, ages 9-90) provided blood and urine samples and completed a detailed medical 
and environmental questionnaire. In this cross sectional survey, the overall prevalence of 
CKD, defined by serum creatinine values >1.25 mg/dl, was 50%, with 76% of males and 
31% of females affected. When defined by eGFR values <60 ml/min/1.73 m², based on the 
MDRD study equation, CKD prevalence was 55%, involving 62% of males and 49% of 
females. A high frequency of CKD was observed in all adult age groups, including those 
aged 20-29, where it was detected in 44% of males and 27% of females. Proteinuria (1+ or 
more by dipstick) was present in 15% of all subjects (20% of males and 12% of females). 
Established risk factors, including hypertension and diabetes, do not appear to account 
for the high prevalence of CKD observed. Renal biopsies from selected patients revealed 
essentially normal glomeruli, variable lymphocytic peritubulitis, tubular atrophy and 
interstitial fibrosis, most conspicuous in the deep cortex near the junction, and nonspecific 
cytopathic changes in proximal and distal tubules. Vascular changes were unremarkable. 
We conclude that the endemic village under study has an exceptionally high prevalence of 
an unusual form of CKD. This nephropathy, primarily involving the tubulointerstitium, is 
present among all adult age groups and affects both sexes. Studies designed to identify the 
environmental factor(s) potentially involved in the etiology of UEN are underway.
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Absence of CKD and Lower Uric Acid Levels Are Associated with Longevity  
Yi-Chun Lai, Gil Atzmon, Michal L. Melamed, Thomas H. Hostetter, Nir 
Barzilai, Markus Bitzer.  Medicine, Albert Einstein College of Medicine, 
Bronx, NY.


Background: Chronic kidney disease (CKD) is an age-related disease with an incidence 
of over 30% in people over 70 years. However, many elderly escape CKD and attain 
exceptional longevity not limited by kidney functions, indicating different rates of aging 
in these subjects. Therefore, we examined the presence of CKD in a cohort of subjects that 
included those with exceptional longevity.


Methods: The Longevity Study at Einstein was initiated in 1998 and includes Ashkenazi 
Jews 95 years of age or older (centenarians, n= 365), their offspring (n=593) and age-
matched controls without family history of longevity (n=356). Available data including 
medical history (hypertension, diabetic mellitus, myocardial infarction, and stroke), blood 
pressure and laboratory tests (creatinine, blood urea nitrogen, uric acid, and albumin) 
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were obtained uniformly. Estimated glomerular filtration rate (eGFR) was calculated by 
4-variable MDRD Study equation. eGFR was dichotomized into GFR > 60 (absence of 
CKD) or ≤ 60 ml/min/1.73m2 (presence of CKD) and compared between offspring and 
control. The association of eGFR and uric acid was examined among centenarians and 
their offspring.


Results: Risk for CKD was significantly lower in offspring compared to control 
following multivariate logistic regression analysis (MDRD: adjusted OR= 0.52, P=0.0003). 
In addition, the correlation between centenarian and their offspring eGFR was significant 
(adjusted OR=6.3, P=0.0025). Furthermore, uric acid levels and eGFR were negatively 
correlated (adjusted β= -0.046, P<0.001) and uric acid levels were significantly lower in 
offspring compared to controls (adjusted β = -0.061, P=0.004), with an estimated heritability 
of 0.36 (P=0.005).


Conclusion: A family history of exceptional longevity is associated with a decreased risk 
of having CKD. Uric acid, which has been implicated in prediction of future development of 
CKD, was also found to be heritable. These findings suggest a possible longevity-associated 
protection against the development of CKD and high uric acid levels.
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Ergocalciferol Supplementation Increases Plasma Levels of the 
Antimicrobial Peptide Cathelicidin (hCAP18) in Humans  Ishir Bhan,1 Hector 
Tamez,1 Jun Ye,1 Elizabeth Ankers,1 Ravi Thadhani.1  1Department of Medicine, 
Renal Unit, Massachusetts General Hospital, Boston, MA; 2; 3.


Background: Human cathelicidin (hCAP18) is a potent antimicrobial peptide that 
supports innate immunity and circulates at high levels. In vitro studies suggest that 
expression of hCAP18 is regulated by vitamin D. Low hCAP18 is associated with increased 
mortality from infection in dialysis patients. We hypothesized that treatment of vitamin D 
deficient subjects with ergocalciferol would increase circulating hCAP18.


Methods: We screened healthy subjects (n=60) without known kidney disease or active 
infection for vitamin D deficiency. Subjects with 25-hydroxyvitamin D levels below 30 
ng/ml were treated with oral ergocalciferol, 50,000 IU every other day for a total 5 doses. 
Calcium, 25-hydroxyvitamin D, and hCAP18 levels were measured before and after 
treatment. A total of 25 subjects underwent repletion.


Results:Subjects with the lowest quartile of baseline hCAP18 levels had the lowest 
25-hydroxyvitamin D levels (24 ng/ml vs 33 ng/ml, p=0.02), and these levels were linearly 
correlated at hCAP18 levels below 1000 ng/ml (n=49, r=0.32, p=0.02). Following treatment 
with ergocalciferol, mean 25-hydroxyvitamin D levels rose 25 ng/ml and mean hCAP18 
levels rose 26 ng/ml. In multivariable analysis adjusting for age, sex, race, and baseline 
renal function, increase in 25-hydroxyvitamin D levels were the sole independent predictor 
of change in hCAP18 (p=0.02).


Conclusions: These findings suggest that circulating levels of hCAP18 in humans are 
regulated by 25-hydroxyvitamin D and can be increased by vitamin D supplementation.
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Vitamin D Levels and Insulin Resistance in a Mostly Latino Hypertensive 
Cohort  Cecilia C. L. Wang,1,2 Rocio I. Pereira,2,3 Kathryn L. Benton,2,4 L. 
Miriam Dickinson,2,4 Raymond O. Estacio,2,4 Mori J. Krantz,2,3 Christine 
Neuman,4 Carlin S. Long,2,3 Edward Havranek,2,3 Michel B. Chonchol.2,3  
1Research Service, Denver VAMC, Denver, CO; 2Medicine, Family Medicine, 
Univ Colorado Denver School of Medicine, Aurora, CO; 3Medicine, Denver 
Health & Hospitals, Denver, CO; 4Colorado Health Outcomes Program, Denver 
Health & Hospitals, Denver, CO.


Insulin resistance plays a key role in the development of diabetes and cardiovascular 
disease. Serum 25-hydroxy-vitamin D [25(OH)D] deficiency is associated with insulin 
resistance in many, but not all clinical populations. This relationship has not previously 
been examined in hypertensive individuals. Methods – 179 hypertensive, largely Latino 
subjects with lower socioeconomic status were studied. Factors that mediate insulin 
resistance were assessed or measured for all subjects. Serum 25(OH)D was measured by 
radioimmunoassay (DiaSorin, Stillwater, MN). Insulin sensitivity (%S) was estimated 
using the HOMA2 calculator. Linear regression was used to determine whether vitamin D 
was independently associated with insulin sensitivity, and whether this relationship was 
modulated by markers of inflammation. Results – Mean age was 61.4+9.7 years and 66% 
were Latino. Mean systolic and diastolic blood pressures were 141.9 ±22.3 and 79.4 ±14.4 
mmHg, respectively. 25(OH)D levels were directly associated with insulin sensitivity as 
estimated by HOMA2 (%S) of 104.0%, 72.7%, and 61.6% for 25(OH)D levels >30 ng/
mL, 20-30 ng/mL, and <20 ng/mL, respectively (p for trend = 0.03). Linear regression 
showed that this association was not independent of age and body mass index (BMI). 
Moreover, this relationship could not be explained by differences in inflammatory markers 
lipoprotein-phospholipase A2 (Lp-PLA2) and highly-sensitive C-reactive protein (hs-CRP). 
Conclusions – In this unique cohort of hypertensive, mainly Latino individuals, insulin 
sensitivity was directly associated with vitamin D levels, though the association was not 
independent of age and BMI. This suggests that vitamin D may play a role in metabolic 
risk among Latino patients with chronic hypertension.
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SA-PO2336


The Association of Vitamin D and Hemoglobin Levels among CKD Patients 
with and without Diabetes  Diptesh Gupta, Ji-Young Shin, Kunal Chaudhary, 
Georges Saab.  Internal Medicine, University of Missouri School of Medicine, 
Columbia, MO.


BACKGROUND: Vitamin D has synergistic properties with erythropoetin in the 
stimulation of hematopoeisis. In chronic kidney disease (CKD), persons with diabetes 
tend to be anemic at earlier stages, possibly due to lower erythropoetin levels. Whether 
vitamin D deficiency may play a role in the anemia of CKD and whether this association 
is stronger among diabetics is not known.


PARTICPANTS: Ambulatory persons with CKD
RESULTS: The study population consisted of 509 persons. Sixty-seven percent were 


male, 84% were Caucasian, and 48% had diabetes. The mean age of the study population 
was 64 +/- 15 years and median eGFR was 33 ml/min/1.73m2 (IQR: 25-44 ml/min/1.73m2). 
Median 25-OHD level was 21 ng/ml (IQR: 14-30 ng/ml). Among diabetics with 25-OHD 
in the highest quartile, hemoglobin concentrations were .86 g/dL (95% CI: .25-1.46 g/
dL) higher than those in the lowest quartile (p<.01). Among non-diabetics, hemoglobin 
concentrations were similar across vitamin D quartiles. When examined as a continuous 
predictor, each doubling of 25-OHD was associated with a .41 g/dL (95% CI: .14-.68 g/dL) 
higher hemoglobin concentration among persons with diabetes. There was no association 
between 25-OHD levels and hemoglobin among persons without diabetes (p for diabetes 
interaction = .07). Upon adjustment for age, race, gender, and eGFR, a significant effect 
modification was seen for diabetes (p for diabetes interaction = .04). In the multivariate 
model, each doubling of 25-OHD was associated with a .33 g/dL (95% CI: .07-.60 g/
dL) increase in hemoglobin among persons with diabetes. Since 16% of participants had 
missing PTH levels at the time of 25-OHD measurement, the inclusion of PTH in the 
model found a similar association among persons with diabetes but the results were not 
statistically significant (p=.06).


CONCLUSIONS: Higher 25-OHD levels are associated with higher hemoglobin levels 
among persons with diabetes but not among those without diabetes. Whether this association 
is due to lower erythropoetin levels among persons with diabetes requires further study.
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Age Specific Total Kidney Volume (TKV) in Autosomal Dominant Polycystic 
Kidney Disease (ADPKD): Evidence for TKV Causation of Complications 
in ADPKD  Arlene B. Chapman,1 J. J. Grantham,2 V. E. Torres,3 L. M. Guay-
Woodford,4 K. T. Bae,5 W. M. Bennett,6 C. M. Meyers,7 C. Xu,5 J. E. Bost.5  
1Emory University; 2Kansas University Medical Center; 3Mayo College of 
Medicine; 4University of Alabama, Birmingham, AL; 5University of Pittsburgh; 
6Legacy Good Samaritan Hospital; 7NIDDK.


The explicit relation between kidney cysts and the development of renal complications is 
unclear in ADPKD. Data from the CRISP Cohort was analyzed to determine age-dependent 
onset of hypertension (HBP) and gross hematuria (GH) in relation to TKV. Careful medical 
histories collected from CRISP subjects allowed determination of TKV at the age of onset 
of HBP and GH in ADPKD.


241 ADPKD patients with TKV slope data had age specific TKV’s determined using 
linear regression based on the log TKV slopes of four sequential CRISP measurements over 
three years. Age of onset of HBP and GH and mean age specific TKV for complications 
were then determined (Figure).


Age specific mean htTKV for new onset GH increased with age (P < 0.05) whereas 
age specific mean htTKV for HBP was unchanged (P = NS). In addition, the mean htTKV 
for onset of HBP, regardless of age, was approximately 1,000 mls (∼600 cc/m).


Summary: In the CRISP Cohort, a threshold kidney volume of 1000 mls (∼600 cc/m) 
was associated with development of HBP in ADPKD indicating that increasing renal 
size due to cysts triggers HBP. Conversely, GH occurred at relatively low TKV in young 
children, requiring progressively greater TKV for evidence of GH with age. We conclude 
that renal cysts are major determinants of HBP and GH in ADPKD.
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Structure: Function Relationships in Autosomal Dominant Polycystic 
Kidney Disease (ADPKD) Comparison of Cystatin C, Serum Creatinine, 
MDRD and Iothalamate Clearance Measurements  Arlene B. Chapman,1 J. 
Grantham,2 V. Torres,3 L. Guay-Woodford,4 K. Bae,5 W. Bennett,6 C. Meyers,7 
J. Wang,5 Y. Lin,5 J. Bost.5  1Emory; 2Kansas; 3Mayo; 4UAB; 5UPitt; 6Legacy 
Good Samaritan; 7NIDDK.


Structure-function relationships exist in ADPKD where Kidney (TKV) and Cyst 
(TCV) volumes associate significantly with kidney function even in patients with normal 
renal function. It is unknown however, if direct measures of GFR (iothalamate clearance 
(IC) or estimates of GFR (serum creatinine (SC), serum cystatin (SCYS), MDRD or CG) 
associate differently with TKV or TCV. Therefore, we evaluated IC, SC, SCYS, MDRD 
and CG in relationship with TKV and TCV in ADPKD CRISP participants at baseline. At 
baseline, 241 CRISP participants underwent IC in conjunction with MR based estimates 
of TKV and TCV. Serum was obtained for creatinine and cystatin determinations and 
SC was used to calculate eGFR MDRD and CG formulas. Regression coefficients were 
determined for each kidney function estimate with TKV and TCV (log transformed for 
normality). Equality of correlation tests were performed to see if one was a significantly 
better predictor than the others.


Results Baseline mean TKV was 1072 mls (SD=663) and mean TCV was 534 mls 
(SD=528). Significant associations between IC, SC, SCYS, MDRD with TKV and TCV 
were found (Table). Relationships did not differ significantly if IC, SC, SCYS, or MDRD 
were used. The best predictor SC accounted for 42% of the variability in ln TKV. If both 
SC and SCYS are included in the model R2 increased to only 44%. CG did not correlate 
with either TKV or TCV.
Regression R-squared (R²) of natural log transformed TKV and TCV


ln TKV ln TCV
Serum Creatinine 0.18 0.15
Corrected Iothalamate Clearance 0.14 0.16
Serum cystatin 0.15 0.12
MDRD est GFR 0.15 0.17
Cockcroft-Gault est GFR 0.02 0.05


Conclusions Significant structure:function relationships exist early in ADPKD using 
three independent measures of kidney function. These relationships do not change if direct 
or estimated measures of GFR are used and do not differ if cystatin or creatinine are used 
as a combined measure of kidney function.
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Complications in Autosomal Dominant Polycystic Kidney Disease (ADPKD) 
Patients and the Role of Total Kidney Volume (TKV): Lessons from 
the CRISP Study  Arlene B. Chapman,1 J. Grantham,2 V. Torres,3 L. Guay-
Woodford,4 K. Bae,7 W. Bennett,5 C. Meyers,6 C. Tao,7 Y. Lin,7 J. Bost.7  1Emory; 
2Kansas; 3Mayo; 4UAB; 5Legacy Good Samaritan; 6NIDDK; 7UPitt.


Complications in ADPKD are frequent and include hypertension (HBP), gross 
hematuria (GH), urinary tract infections (UTI) nephrolithiasis (S), pain (P), decreased 
kidney function, defined as CKD stage 3, 40% decline in iothalamate clearance (IC) or 
40% increase in serum creatinine (SCR). We tested associations of these with potential 
variables in 241 ADPKD individuals with a minimum 3 year follow-up retrospectively 
and prospectively. Potential associated variables included age, gender, ethnicity, body 
mass index (BMI), baseline height adjusted total kidney volume (hTKV) baseline kidney 
function (BKF) or cystatin level, and rate of change in hTKV (%hTKV). Odds ratios for 
significant univariate associations (p< 0.05) and multivariable logistic models for each 
are shown below.
Variable Univariate Associations Multivariate Model
Hypertension Age (1.06), BMI (1.08), hTKV (1.18*), 


%TKV (1.11#), white ethnicity (0.47) Age (1.04), hTKV (1.38*)
Gross Hematuria hTKV (1.16*) hTKV (1.16*)
Pain BKF (1.58), hTKV (1.12*), %hTKV (1.10#) BKF (1.58^)
Urinary Tract Infection male gender (0.08), age (1.04) male gender (0.07), age (1.05)
Nephrolithiasis Age (1.06) Age (1.06)
SCR 40% increase hTKV (1.14*), white ethnicity (0.19) hTKV (1.16*) white 


ethnicity (0.16)
IC 40% decline Age, TKF, hTKV Age (1.09), hTKV (1.14*)
CKD Stage 3 Age (1.03), BTK (2.44), male gender (0.56), 


hTKV (1.21), %hTKV (1.21#)
hTKV (1.22*) male 
gender (0.49) BKF (2.67^)


* odds ratio represents an increases of 100 for height adjusted TKV # odds ratio represents an increase 
of approximately 1% in annual height adjusted TKV change ^odds ratio represents an increase of one 
standard deviation above the mean cystatin


Summary Baseline kidney volume was highly associated with markers of progressive 
kidney disease, hypertension, and hematuria. Kidney size is associated with serious 
secondary complications in ADPKD.
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SA-PO2340


Influence of Pregnancy on Liver and Kidney Structure in Autosomal 
Dominant Polycystic Kidney Disease: Experience with CRISP Participants  
Arlene B. Chapman,1 V. Torres,2 J. Grantham,3 L. Guay-Woodford,4 K. Bae,5 
W. Bennett,6 C. Meyers,7 D. Kaya,5 Y. Lin,5 J. Bost.5  1Emory; 2Mayo; 3Kansas; 
4UAB; 5Pitt; 6Legacy Good Samaritan; 7NIDDK.


Pregnancy (P) associates with increased liver cyst volume (LCV) and possibly 
progressive kidney disease in ADPKD. CRISP female participants with a successful 
pregnancy during CRISP (P) were compared to those with a failed pregnancy (FP) and 
non-pregnant, pre-menopause females (NP). 13 /120 CRISP participants had 17 pregnancies 
with 12 live births. Annual % change TKV and LCV were compared between P and NP. 
Hypertension (HBP) and GH were similar between P and NP but HBP was higher in FP. 
No differences in change in LCV were seen. % change in TKV and TCV were greater in P 
vs NP with FP similar to P. Age matched NP and P PKD1 women showed similar results.
Comparison of Pregnant to Non-Pregnant Women during the CRISP I Study Period


Variable
Successful 
Pregnancy 
(N=12)


Failed 
Pregnant 
(N=4)


Non-Pregnant 
Controls 
(N=107)


P-value 
(P vs NP)


Mean (SD) or 
% Change


Mean (SD) or 
% Change


Mean (SD) or 
% Change


Baseline age 27.2(4.0) N=12 32.3 (7.2) N=4 32.1 (9.0) N=107 0.022
% HBP 8 (66.7%) N=12 3 (75.0%) N=4 73 (68.2%) N=107 0.99
% Gross hematuria 7 (58.3%) N=12 2 (50%) N=4 43 (40.2%) N=107 0.355
Genotype 
PKD1:PKD2:NMD PKD1: 10 (95%) PKD1: 2 (50.0%) PKD1: 85 (81.0%) 0.111


PKD2: 0 (0%) PKD2: 0 (0%) PKD2: 15 (14.3%)
NMD: 2 (16.7%) NMD: 2 (50.0%) NMD: 5 (4.8%)
N=12 N=4 N=105


Baseline TKV 1040.9 (642.1) N=12 1308.7 (876.9) N=4 996.6 (597.7) N=107 0.933
Change/yr LCV 23.3 (34.0), N= 7 29.5 (35.0) N=2 18.5 (63.0) N=92 0.100
% Change/yr TKV 9.8(6.2), N= 8 7.7 (8.7) N=3 4.5 (4.1) N=103 0.017
% Change/yr TCV 19.1 (13.2), N=8 18.6 (22.2) N=3 11.5 (9.6) N=103 0.041
Note: No statistical tests were performed on the FP group due to small sample size


Summary ADPKD women with intact kidney function demonstrate a 71% live birth 
rate. Pregnancy associates with greater TKV and TCV growth and may also affect LCV 
growth.
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Is Renal Morbidity Underestimated in Children with Autosomal Dominant 
Polycystic Kidney Disease?  Djalila Mekahli,1 Adrian S. Woolf,2 Detlef 
Bockenhauer.1  1Nephrology, Great Ormond Street Hospital for Children NHS 
Trust, London, United Kingdom; 2UCL Institute of Child Health, London, 
United Kingdom.


BACKGROUND: Autosomal dominant polycystic kidney disease (ADPKD) is the 
commonest inherited renal disorder. Paediatric Nephrologists sometimes regard childhood 
ADPKD as a benign condition, with morbidity manifesting in adulthood.


METHODS: We aimed to describe our experience of ADPKD in a single specialist 
centre in a patient cohort assessed between 1987 and 2007. Mode and age of presentation, 
progression of the disease, and complications were analysed.


RESULTS: We identified 52 children (25 females) with ADPKD from 38 families. 
Median (range) age at first referral was 7.4 (0-15.0) years, and at last follow-up was 12.9 
(1.32-19.8) years, with a median follow-up of 5.4 (0.0 -16.7) years. In 47, we defined the 
exact presentation: four presented antenatally with large bright kidneys, 28 asymptomatic 
children were diagnosed postnatally by ultrasound screening, while 13 others presented 
with symptoms (6 with urinary infection, 5 with abdominal pain, and one each with gross 
hematuria and eneursis). The cohort had accelerated (P<0.001) renal growth versus normals, 
and we noted that asymmetric nephromegaly occurred in 11/45 (24%). At last follow-up: 
maximal cyst diameter was 2.0 (0.2-10.0) cm; average kidney length was >2SD in 23/45 
(51%) and 0-2SD in 22/45 (49%); 7/44 (16%) had persistent hypertension, 17/44 (39%) 
had albuminuria and 16/39 (41%) had GFRs <90 ml/min/1.73m.


CONCLUSION Our study, which is not an epidemiological one, shows that significant 
morbidity can indeed occur in children with ADPKD; furthermore, cyst growth occurs 
during childhood. Clinical trials are underway in adults with ADPKD aiming to reduce 
kidney cyst growth. We suggest that, should they show positive outcomes, then children 
with ADPKD may also benefit from active anti-cyst therapies.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2342


Evaluation of Clinical Molecular Testing for ADPKD in a Multidisciplinary 
Renal Genetics Clinic  Fiona E. Karet, Caroline Robinson, Anthony G. 
W. Norden, Laura Daboo, Richard N. Sandford.  Renal Medicine, Medical 
Genetics and Clinical Biochemistry, Addenbrooke’s Hospital, Cambridge, 
United Kingdom.


Autosomal dominant polycystic kidney disease (ADPKD) is caused by mutations in 
PKD1 and PKD2. Genic effects are strong: mutations in PKD2 are associated with end-
stage renal failure at 69y vs 53y in PKD1 disease. However, allelic effects are weak, and 
genotype-phenotype correlations have no clinical predictive value. The clinical utility of 
genetic testing has not been established except for specific indications such as prenatal 


diagnosis. Laboratory testing for PKD2 mutations is available by linkage analysis, direct 
sequencing and/or deletion/duplication analysis, whilst for PKD1 it is limited mainly to 
linkage analysis.


We have established PKD2 mutation analysis for direct clinical testing, in a single 
diagnostic laboratory in the UK. We have evaluated it in a single cohort of 155 ADPKD 
patients with residual native renal function (mean age 48y; M:F = 1:0.8) who have been 
referred to a specialist renal genetics clinic.


28 (18%) patients had a likely pathogenic mutation in PKD2. Of these mutations, 54% 
were truncating/frameshift, 25% mis-sense and 18% splice site alterations. One whole-
gene deletion (4%) resulting from a balanced translocation was also identified. Mean age 
at clinical diagnosis in PKD2 carriers vs those without was 41 vs 38y; 70 vs 90% required 
antihypertensives; and 32 vs 55% had a family history of ESRF (all NS).


Mean age of ESRF in an affected family member was 62.7±12.2 y in those with a PKD2 
mutation compared to 53.3±4.9 y in those without (p<0.02). A negative family history of 
ESRF also predicted a PKD2 genotype (p<0.03). PKD2 mutation rates rose to to 24% if 
ESRF occurred after age 60y in an affected family member, and to 28% if there was no 
family history of ESRF within the kindred.


Conclusions: PKD2 gene testing has a clinically useful detection rate in individuals 
with mild disease or a family history of mild disease. This information will impact on their 
clinical care and follow-up and provide important information for genetic counselling. 
PKD2 testing can also clarify disease status and can be used for predictive as well as 
diagnostic testing.
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Renal Biopsies Are Safe in Patients with Multiple Myeloma and Amyloidosis  
Colin A. Hutchison,1 Jennifer Pinney,2 Poorva Jain,1 Paul Cockwell.1  
1Nephrology, University Hospital Birmingham, Birmingham, United Kingdom; 
2Nephrology, Royal Free Hospital, London, United Kingdom.


Study purpose: To determine the incidence of significant hemorrhagic complications 
following renal biopsy in patients with monoclonal gammopathies.


Methods: A retrospective audit of prospectively collected data from the renal units of 
three large teaching hospitals in the U.K. was undertaken. The rates of significant bleeding 
complications post renal biopsy were determined for unselected patients with and without 
monoclonal gammopathies. A significant bleeding complication was defined as macroscopic 
hematuria, a haematoma on radiological investigation or a drop in haemoglobin with no 
other cause identified.


Results: The outcomes of 1931 patients were reviewed, 1132 native kidney biopsies 
and 799 transplant biopsies. In total, 3.7% of the population had significant haemorrhagic 
episodes. Monoclonal gammopathy was determined to be the underlying cause of the renal 
pathology in 68 patients (3.5%). Of these 3 had a significant hemorrhagic complication 
(4.5%), this was not significantly higher than the remainder of the population (3.6%), 
P=0.14. The patients with monoclonal gammopathies had the following renal pathologies: 
amyloidosis (18), cast nephropathy (46), light chain deposition disease (1), intraglomerular 
crystal formation (1); acute tubular necrosis (1). None of the three patients with monoclonal 
gammopathies and significant bleeding post biopsy required intervention.


Conclusion: The incidence of significant bleeding episodes complicating renal biopsies 
in patients with monoclonal gammopathies was not significantly raised. Indicating this is 
safe procedure in the diagnostic assessment of patients with renal injuries complicating 
monoclonal gammopathies.
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Predictors of Renal Function after Unilateral Nephrectomy in Patients with 
Renal Cell Cancer  Anjali Gupta,1 Banshi M. Rathi,1 Sathyarth Kulshrestha,1 
Marvin Grieff.2  1Internal Medicine, Rochester General Hospital, NY; 
2Department of Nephrology, Rochester General Hospital, NY.


Background and Objectives: The common treatment of renal cell cancer (RCC) 
is nephrectomy. The aim of the study is to evaluate pre-operative predictors for the 
development of chronic kidney disease (CKD) stage > IV after unilateral nephrectomy in 
RCC patients. The decline in glomerular filtration rate (GFR) over 5 years post-nephrectomy 
was also analyzed.


Methods: The study was designed as a case-control study. Patients who developed CKD 
stage > IV following nephrectomy at any point during the 5 year follow-up were defined as 
cases, while patient who did not develop CKD stage > IV served as controls. 118 patients 
who underwent unilateral nephrectomy at our institution for RCC between 1997 and 2005 
were included. Patients with pre-existing CKD stage > IV and known malignancy of the 
contralateral kidney were excluded.


Results: Fourteen (11.4%) patients who developed CKD stage > IV were compared to 
the remaining 104 controls. Univariate analysis demonstrated that age, pre-operative CKD 
(Odds Ratio [OR] 18.7, p<0.01), hypertension (OR 12.7, p=0.009), peripheral vascular 
disease (OR 9, p=0.003), and proteinuria (OR 4.1, p=0.01) were significantly associated with 
development of CKD stage > IV after nephrectomy. In multivariate analysis, pre-operative 
CKD (adjusted OR=17.2, p<0.001) and hypertension (adjusted OR=10.7, p=0.034) were 
found to be strongly associated with development of CKD stage> IV post-nephrectomy.


Decline in GFR over time after nephrectomy in patients with preoperative CKD: 28 
patients (23%) had CKD stage III prior to nephrectomy. There was a 28 + 9.6 % drop in 
GFR noted 24-48 hours post-nephrectomy with a drop of 36 + 10.5 % noted over one year. 
Following the initial drop, GFR was stable over the next 4 years of follow up.
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Conclusions: Pre-operative CKD and hypertension are strongly associated with the 
development of CKD stage> IV after nephrectomy in RCC patients. Patients with underlying 
CKD do not seem to have a progressive decline in GFR over 5 years post-nephrectomy.
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Meta-Analysis of Pregnancy Outcomes in Patients with Lupus Nephritis  
Andrew Smyth,1 Brian D. Lahr,2 Kent R. Bailey,2 Suzanne M. Norby,3 Vesna D. 
Garovic.3  1National University of Ireland, Galway, Galway, Ireland; 2Division 
of Informatics & Medical Biostatistics, Mayo Clinic, Rochester, MN; 3Division 
of Nephrology & Hypertension, Mayo Clinic, Rochester, MN.


Introduction
The impact of SLE and its complications on pregnancy outcomes have yielded 


conflicting results. Renal involvement (lupus nephritis) has been shown to be a significant 
contributor to adverse maternal and fetal outcomes.


Aim
The aim of this study was to determine fetal and maternal outcomes in pregnant women 


with SLE and to study their association with lupus nephritis. We have previously reported 
meta-analysis of pregnancy outcomes as reported in papers published before 2000 and we 
now extend our analysis up to April 2009.


Methods
We searched databases (MEDLINE, EMBASE, Cochrane Library, others) from January 


1980 to April 2009, reviewed bibliographies in reports retrieved and reviewed specialty 
journals. Two reviewers independently determined report inclusion, assessed study methods, 
and extracted data using a standardized form. Random-effects methods were used to evaluate 
complication rates and associations with active and past history of nephritis.


Results
Thirty-seven studies with 1930 patients and 2817 pregnancies were included in the 


analysis. Maternal complications included lupus flare (27.3%), hypertension (17.0%), 
nephritis (20.4%) and eclampsia (1.9%). The induced abortion rate was 8.0%, and when 
these pregnancies were excluded, fetal complications included spontaneous abortion 
(16.8%), stillbirth (4.6%), neonatal deaths (3.9%), intrauterine growth retardation (14.3%), 
a high premature birth rate (39.0%) and 23.8% of pregnancies were unsuccessful. Meta-
regression revealed statistically significant associations between premature birth rate and 
active nephritis, as well as an increased hypertension rate in subjects with active nephritis 
or past history of nephritis.


Conclusion
Lupus nephritis pregnancices are high risk for maternal and fetal complications 


including premature birth rates and maternal hypertension.
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Expression of Vascular Endothelial Growth Factor and Its Receptors in the 
Placental and Kidney and Their Role on the Prteinuria in the Rat Model 
of Preeclampsia  Jianying Niu, Lin Tao, Fang Fang, Yong Gu.  Division of 
Nephrology, Fifth People’s Hospital of Shanghai, Fudan University, Shanghai, 
China.


Background Vascular endothelial growth factor(VEGF) and its receptors VEGFR 
(Flt-1,Flk-1) have proven to be very important facators in the formation of proteinuria in 
diabetes and many chronic glomerular diseases. It is still unknown that the expression of 
VEGF and its receptors in palcental and kidney in the preeclampsia and their roles in the 
formation of proteinuria and kidney damage.


Objective To investigate the expression of VEGF and its receptors in placental and 
kidney and their roles in the formation of proteinuria and kidney damage


Methods A rat model of preeclampsia was developed by using inhibitor of nitric 
oxide synthase (L-NAME). The expression of kidney VEGF and VEGFR were 
compared among the virgin rat group, the normal pregnant group, nonpregnant control 
group and the preeclampsia group. Placental VEGF was measured by Western blot. 
Immunohistochemistry and Western blot were used to detect the protein expression of 
kidney VEGF and VEGFR(Flt-1 and Flk-1). The mRNA express level were observed in 
kidney by real-time PCR.


Results In rats with preeclampsia, the expression of placental VEGF was decreased 
significantly, only about 40% of that in normal pregnancy group (Western blot, 1.7691±0.2707 
vs 0.7155±0.2045, P<0.05). Comparing to virgin rat group,normal pregnancy group and 
nonpregnant control group, kidney VEGF was enhanced evidently(Immunohistochemistry, 
1.5429±0.0898 vs 1.1870±0.1160 vs 1.3741±0.1165 vs 1.0155±0.0742, P<0.01). Kidney 
Flt-1 Immunohistochemistry,0.5997±0.0764 vs 0.2192±0.0113 vs 0.2105±0.0348 
vs 0.3762±0.0650, P<0.05) and Flk-1 (Immunohistochemistry, 0.7090±0.0421 vs 
0.3999±0.0162 vs 0.4315±0.0224 vs 0.5973±0.0580,P<0.05)were also increased 
significantly. Both kidney VEGF and VEGFR (Flt-1,Flk-1) had positive correlation with 
24 hour urinary protein(r=0.452, 0.625, 0.633, receptively, P<0.05).


Conclusions In rats model of preeclampsia, the expression of placentalVEGF was 
decreased significantly, and kidney VEGF-VEGFR were activated. Both kidney VEGF 
and VEGFRhad positivecorrelation with 24 hour urinary protein.
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Prognostic Factors and Treatment Strategies for Systemic AL Amyloidosis: 
Comparison of High-Dose Melphalan, Low-Dose Chemotherapy and No 
Chemotherapy in Patients with or without Cardiac Amyloidosis  Junichi 
Hoshino,1 Yoshifumi Ubara,1 Eiko Hasegawa,1 Masayuki Yamanouchi,1 Noriko 
Hayami,1 Tatsuya Suwabe,1 Naoki Sawa,1 Fumi Takemoto,1 Shuichi Taniguchi,2 
Kenmei Takaichi.1  1Nephrology Center, Toranomon Hospital, Minato-ku, 
Tokyo, Japan; 2Department of Hematology, Toranomon Hospital, Minato-ku, 
Tokyo, Japan.


Although high-dose melphalan and autologous stem cell transplantation (HDM) have 
been shown to be effective in patients with systemic AL amyloidosis, cases with an indication 
for this treatment are limited. Therefore, in many cases other treatment options such as 
melphalan + predonisolone (MP) therapy and vincristine + adriamycin + dexamethasone 
(VAD) therapy should be selected. The aim of this study was to evaluate the usefulness 
of current criteria for HDM and to determine appropriate treatment strategies for patients 
with systemic AL amyloidosis according to their clinical condition.


Study subjects included 77 patients with systemic AL amyloidosis treated at our 
hospital. Of these, 60 patients (those with an associated multiple myeloma or other 
malignancies were excluded) were treated with HDM (15 patients), MP (21 patients), VAD 
(11 patients), or without chemotherapy (Control, 13 patients). We compared the survival 
rates among these treatment groups.


Results: Mean survival was significantly longer in the HDM group than in the other 
three groups (p<0.01 by log rank). This trend remained the same when patients were 
divided into those with and those without cardiac amyloid involvement. Furthermore, 
in patients with heart involvement, survival in the VAD therapy group was significantly 
inferior to that in the MP therapy group (p<0.01 by log rank). In the HDM group, 75% of 
patients with an associated kidney involvement achieved CR. Significant factors related 
to the survival rate included the presence or absence of heart involvement and treatment 
modality. Conclusions: HDM can offer the best prognosis in patients with systemic AL 
amyloidosis regardless of the state of cardiac amyloidosis and should be considered as first 
choice in cases eligible for this treatment. Indications for VAD therapy should be carefully 
evaluated in patients with cardiac amyloidosis.
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Pharmacokinetics of Daptomycin under CVVHD in Critically Ill Patients 
with Renal Failure  D. Khadzhynov,1 T. Slowinski,1 I. Lieker,1 C. Spies,1 B. 
Puhlmann,1 T. König,1 A. Uhrig,1 K. Budde,1 H.-H. Neumayer,1 F. Traunmueller,2 
C. Joukhadar,2,3 H. Peters.1  1Departs. of Nephrology, Infectious Disease and 
Anaesthesia, Charité Universitätsmedizin Berlin, Berlin, Germany; 2J&P 
Medical Research Ltd, Vienna, Austria; 3Harvard Medical School, Boston, 
MA.


Daptomycin is novel cyclic lipopeptide antibiotic with potent bactericidal activity 
against gram-positive pathogens and has primarily renal elimination. We report on first and 
multiple dose pharmacokinetics of daptomycin in critically ill, dialysis-dependent patients 
treated with Continuous Veno-Venous Hemodialysis (CVVHD).


Methods: Daptomycin was given i.v. every 48 hrs over 30 minutes. Start dose was 8 
mg/kg BW and subsequent doses 4 mg/kg, resp.. CVVHD involved a targeted dialysate 
turnover of 2 L/h, a high flux filter and citrate anticoagulation. Daptomycin levels were 
determined before and 0.3, 0.5, 1, 2, 3, 6, 12, 24 and 48 h after start of drug dosing by HPLC. 
For comparison, pharmacokinetics were measured over 24 hrs in a group of volunteers 
with normal renal function and given a single dose of 4 mg/ kg daptomycin (=standard 
dose every 24 hrs in normal renal function).


Results: The following table summarizes the pharmacokinetic results.


Single dose/CVVHD 
(8mg/kg BW)


Steady state/CVVHD 
(4mg/kg BW)


Normal renal function, 
single dose 
(4mg/kg BW)


Number of kinetics 6 6 4
Tmax (h) 0.5±0.0 0.4±0.1 0.5±0.05
Cmax (mg/L) 86.9±15.4 41.3±5.5 60.7±10.7
AUCtot (mg*h/L) 933±307 450±90 467±95
Half-life (h) 25.3±19.5 18.0±3.0 8.6±2.4
Clearance (L/h) 0.7±0.2 0.7±0.1 0.7±0.1
Vz (L) 21.7±5.4 16.9±2.1 8.1±2.5


Conclusions: In a group of critical ill patients with renal failure and CVVHD treatment, 
the AUC0-infinitum of daptomycin at steady state is highly comparable with normal 
controls. The mean half-lifes of daptomycin in critical ill with CVVHD are 25.3±19.5 and 
18.0±3.0-hrs after single-dose and at steady-state, resp.. In CVVHD patients, a dose of 4 
mg daptomycin /kg BW administered at a dosing interval of 48 hrs results in similar AUCs 
as compared to healthy controls at a given dosing interval of 24 hrs.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2349


Predictors of Renal Survival in 535 Patients with ANCA-Associated 
Vasculitis Followed up for at Least 5 Years  A. E. Berden,1 O. Flossmann,2 
K. Westman,3 P. Höglund,3 E. C. Hagen,4 S. le Cessie,5 M. Walsh,2 J. A. Bruijn,1 
D. R. Jayne,2 I. M. Bajema.1  1Pathology, Leiden University Medical Center, 
Leiden, Netherlands; 2Renal Unit, Addenbrooke’s Hospital, Cambridge, United 
Kingdom; 3Department of Nephrology and Transplantation, Malmö University 
Hospital, Malmö, Sweden; 4Internal Medicine, Meander Medical Center, 
Amersfoort, Netherlands; 5Medical Statistics, Leiden University Medical Center, 
Leiden, Netherlands.


Data from 4 European Vasculitis Study Group (EUVAS) randomised controlled 
trials were pooled to determine predictors of long-term renal survival. The respective 
trial inclusion criteria covered the entire disease severity spectrum of ANCA-associated 
vasculitis (AAV).


To investigate time to end stage renal failure (ESRF), we performed Cox regression. 
For the secondary endpoint GFR at 5 years (GFR5), T-tests, Oneway ANOVA and linear 
regression analyses were performed. P<0.05 was considered significant.


535 patients participated, 19.7% developed ESRF. Mean (±SD) GFR at entry was 
39.0±33.6 mL/min/1.73 m2; GFR5 was 46.5±30.0.


Univariate analyses showed an effect on development of ESRF (all P<0.01) of 
diagnosis (hazard ratio [HR] MPA=2.9), ANCA (HR MPO=2.4), entry GFR (HR=0.93), 
Hb (HR=0.73), platelets (HR=0.997), ear-nose-throat (ENT) involvement (HR=0.5), and 
cardiovascular involvement (HR=2.3). Multiple Cox regression showed that, independent 
of within-trial therapy, impaired GFR at entry remained a risk factor for developing 
ESRF. The risk factors significant for ESRF remained significant for GFR5, except for 
cardiovascular involvement (all P<0.01). 103 patients had ≥1 renal relapse. Renal relapses 
occurred more often in patients with WG, PR3 ANCA and ENT involvement (all P<0.01). 
Developing ≥1 renal relapse was not a risk factor for ESRF, neither for all patients nor for 
the subgroups WG and MPA.


Entry GFR is the most important determinant of long-term renal survival in AAV, 
and remains so after correcting for within-trial therapy. Renal relapses, that are diagnosed 
and treated, do not affect chances on developing ESRF. WG patients have more renal 
relapses than MPA patients, but also within these diagnostic subgroups, relapses do not 
affect chances of ESRF.


Disclosure of Financial Relationships: nothing to disclose
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Cyclophosphamide Bioactivation Pharmacogenetics in Lupus Nephritis 
Patients  Janak Rashme de Zoysa,1 Peter J. Gow,2 Malcolm D. Tingle,3 
Nuala A. Helsby.4  1Renal Medicine, Auckland City Hospital, Auckland, New 
Zealand; 2Rheumatology, Middlemore Hospital, Manakau City, New Zealand; 
3Pharmacology and Clinical Pharmacology, University of Auckland, Auckland, 
New Zealand; 4Molecular Medicine and Pathology, University of Auckland, 
Auckland, New Zealand.


An association between CYP2C19 and CYP2B6 genotype and therapeutic failure 
in lupus nephritis patients treated with cyclophosphamide (CP) has been reported. The 
prevalence of CYP2c19 variants is higher in Maori and Polynesian Islanders than New 
Zealand (NZ) Europeans and it has been noted that in lupus nephritis patients that treatment 
failure is higher in Maori and Polynesian patients compared with NZ European patients. 
This provided the impetus for a clinical study to determine the pharmacogenetics of 
cyclophosphamide bioactivation in a NZ cohort of lupus nephritis patients.


Using a human liver biobank we determined the relative importance of CYP2C19 and 
CYP2B6 variants in the bioactivation of cyclophosphamide in vitro. The results indicate 
that the presence of at least one loss of function (LOF) variant allele (at either loci) results 
in significantly lower bioactivation of CP (P<0.005).


Bioactivation of CYP based on CYP Genotype.


We then determined the bioactivation ratio (4OH CP/CP) in lupus nephritis patients 
(n=16) receiving intravenous CP (<1g/m2). There was >10 fold variability in the 
bioactivation of CP in the patients. Moreover, one subject was a null bioactivator, with 
no detectable levels of the 4-OH CP metabolite. 62.5% of patients had at least one LOF 
variant allele (CYP2C19 and/or CYP2B6) and bioactivation tended to be lower in these 
patients. However, bioactivation was highly variable in all patients.


Further studies are ongoing to understanding the clinical effect and outcomes of variable 
bioactivation of cyclophosphamide in lupus nephritis patients.


Disclosure of Financial Relationships: nothing to disclose
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NGAL Identifies Bacteremia Secondary to Urinary Tract Infection  
Catherine S. Forster, Meghan E. Sise, David A. Sola-Del Valle, Jonathan M. 
Barasch, Thomas L. Nickolas.  Medicine, Columbia University College of 
Physicians and Surgeons, New York, NY.


Urinary neutrophil gelatinase-associated lipocalin (uNGAL) rises in sepsis and acute 
kidney injury (AKI). We hypothesized uNGAL would be greater in patients with bacteremia 
due to urinary tract infections (BUTI) compared to patients with bacteremia of other 
sources (BOS), urinary tract infections (UTI), or matched Cx negative controls. Controls 
were matched for age, gender, race and baseline serum creatinine. 722 patients presenting 
to the ED were enrolled; 9 patients had BUTI (positive blood and urine cultures (PCx) 
with the same pathogen), 65 had PCx UTI and 25 had PCx BOS. Patient characteristics 
are in table 1.


BUTI
(n=9)


UTI
(n=65)


BOS
(n=25)


AKI
(n=36)


Controls
(n=196)


Age(yrs) 61(17) 72(23) 67(20) 67(21) 67(21)
Female(%) 56 42 54 42 52
Hispanic(%) 56 42 54 42 52
Baseline Creatinine(mg/dl) 1.0(0.3) 1.0(0.3) 1.1(0.5) 1.3(0.9) 1.0(0.4)
ER Creatinin(mg/dl) 1.6(0.9) 1.2(0.6)† 1.9(1.7)* 2.5(2.7)♣ 1.2(0.8)
NGAL(ng/ml) 1392(1627)♣ 568(991) $♣ 252(508) $ #♣ 421(715)$§♣ 59(137)
* p<0.05 ,♣p<0.01 vs controls;† p<0.01 vs AKI;$ p<0.01 vs BUTI;# p<0.01, p<0.05 vs UTI§


Patients with BUTI had significantly higher uNGAL (ng/mL SD) vs. other groups 
(1392±1627; UTI:560±985; BOS: 252±508; AKI: 421±715 and Controls: 59±137, p<0.01 
for all). Patients with UTI had higher uNGAL compared to BOS, AKI, and controls (p<0.01 
vs BOS and controls, p<0.05 vs AKI). Patients with BOS and AKI both had higher uNGAL 
compared to controls (p<0.01). Receiver operating curve analysis showed uNGAL to have 
an AUC of 0.93 (0.90-0.97) for the diagnosis of BUTI, 0.60 (0.51-0.70) for BOS and 0.81 
(0.76-0.86) for UTI. Leukocyte esterase (LE) was associated with increased uNGAL. 
uNGAL was elevated in patients with 2+ LE compared to both trace-to-1+ LE and no LE 
(929±1221; 167±256; 53±124; p<0.01 for all). In patients presenting to the ED, uNGAL 
levels are significantly elevated in patients with BUTI compared to patients with either 
BOS, UTI, AKI or controls. uNGAL may serve as an early marker to start antibiotics in 
uroseptic patients.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2352


DMSA Renal Scan as a Predictor of Vesico-Ureteral Reflux in Young 
Children in Their First Urinary Tract Infection with Non-E. coli Organism  
Min-Hua Tseng,1 Wen-Tsung Lo,1 Chih-Chien Wang,1 Shih-Hua Lin.2  
1Department of Pediatrics, Tri-Service General Hospital, Taipei, Taiwan; 
2Division of Nephrology, Department of Medicine, Tri-Service General Hospital, 
Taiwan.


Objective: Previous stdies have shown that children (<2 year-old) with urinary tract 
infection (UTI) necessitate subsequent image evaluation. This study was to investigate 
whether Technetium-99m–labeled dimercaptosuccinic acid (DMSA) renal scan in young 
children with different bacterial species infections in their first UTI is a preditor of 
vesicoureteral reflux (VUR) on subsequent voiding cystourethrography (VCUG).


Study design: A 6-year retrospective review of children (age ≤ 2 years) who had their 
first UTI was enrolled to evaluate the association of the bacterial species with the results 
of DMSA renal scan and VCUG.


Results: DMSA renal scans and VCUG were performed in 166 patients. Of 166 
organisms, there were 118 E. coli (71.1%) and 48 non- E. coli (28.9%). Of these, 115 
patients (69.3%) had evidence of pyelonephritis; 55 patients (33.1%) had VUR on VCUG, 
93% of those were grade I-III. Among E. coli UTI, there were 86 (86/118, 72.9%) patients 
with pyelonephritis and 29 (29/86, 33.7%) patients with pyelonephritis had VUR. Among 
non- E. coli UTI, there were 29 (29/48, 60.4%) patients with pyelonephritis and 20 (20/29, 
70.0%) patients with pyelonephritis had VUR. The sensitivity, specificity, positive and 
negative predictive values, likelihood ratio positive and negative of abnormalities on 
DMSA renal scans in patients with non-E. coli UTI for detecting the presence of VUR 
on VCUG were 91% (95% confidence interval [CI]: 71, 99), 65% (95% CI: 44, 83), 70% 
(95% CI: 49, 85), 89 % (95% CI: 67, 99), 2.60 (95% CI: 1.29, 5.82), 0.14 (95% CI: 0.01, 
0.65) respectively.


Conclusions: In children with non- E. coli UTI, positives of the first DMSA renal 
scan have a higher possibility of VUR. VCUG may not be necessary in those who have a 
negative DMSA renal scan.


Disclosure of Financial Relationships: nothing to disclose
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Volume Overload, Assessed by the Resistance-Reactance Graph Method 
of Interpreting Bioimpedance, Is Prevalent in Incident Haemodialysis 
Patients Participating in the Longitudinal Pilot Study of Haemodialysis 
Patients  Azim S. Gangji,1 Trevor J. Wilkieson,1,2 Alistair J. Ingram,1 Mark 
A. Crowther,1 Christian G. Rabbat,1 James D. Douketis,1 Claudio S. Cina,3 
Charles H. Goldsmith,2 Catherine M. Clase.1,2  1Medicine, McMaster University, 
Hamilton, ON, Canada; 2Clinical Epidemiology and Biostatistics, McMaster 
University, Hamilton, ON, Canada; 3Surgery, University of Toronto, Toronto, 
ON, Canada.


Background. Clinical assessment of volume status is difficult. Bioimpedance 
measurement is a potential non-invasive, inexpensive and rapid method for bedside 
assessment of volume status.


Methods. We recruited 93 consecutive consenting incident dialysis patients and 
recorded bioimpedance before dialysis at a midweek session. We operationalized the 
Piccoli method of graphing resistance against reactance (RXc graph) as a dichotomous 
classification of volume overload. Two raters read each graph; disagreement was resolved 
by consensus. We used t tests and Fisher’s exact test to examine the relationship between 
baseline variables and volume overload.


Results. Patients were 59% men, mean age 59 years, 80% Caucasian, 55% with 
diabetes, 12% had a history of congestive heart failure, 63% were using diuretics, 6% were 
on short daily haemodialysis, and 11% had pedal oedema. Volume overload by the RXc 
graph method was present in 47/93 (51%) patients.


There was no statistically significant relationship between volume overload and any 
baseline variable other than pedal oedema (odds ratio 4.8 [1.0 to 23.9], P = 0.05).


Conclusions. The RXc graph method can be operationalized so as to interpret 
bioimpedance measaurements in individuals. By this method, 51% of incident dialysis 
patients were overloaded. The association with oedema but not with other baseline variables 
adds to accumulating evidence of construct validity for this method.


Funding. Canadian Institutes of Health Research
Disclosure of Financial Relationships: nothing to disclose


SA-PO2354


Prolonged Retention of Gadolinium in the Skin of Patients with Nephrogenic 
Systemic Fibrosis  Anne Laumann,1 Stephanie St. Pierre,1 Kimberly Bauer,1 
Dennis West,1 Frank Miller,2 Whitney High,3 Jennifer Tuazon.4  1Dermatology, 
Northwestern University, Chicago, IL; 2Radiology, Northwestern University, 
Chicago, IL; 3Dermatology & Pathology, University of Colorado, Aurora, CO; 
4Nephrology, Northwestern University, Chicago, IL.


Lesional skin was analyzed for gadolinium (Gd) in 12 patients with nephrogenic 
systemic fibrosis (NSF). Medical records were reviewed for Gd-based contrast agent 
(GBCA) exposure, dialysis details, medications, and comorbidities. Dermatopathologic 
diagnosis was established from lesional skin tissue. Samples were then analyzed using 
inductively coupled plasma atomic emission spectroscopy (ICP-AES); mcg content of Gd 
per gram of dry tissue was determined and compared to positive and negative controls. 
Patients were diagnosed between March 2006 and April 2008. At the time of GBCA 
exposure, 7 patients were on hemodialysis and 3 were on peritoneal dialysis. Two had 
eGFR<30 mL/min but were not yet on dialysis. Nine had a history of thrombotic events at 
the time of symptom onset; 5 of these patients had thrombotic events in the 60 days prior to 
GBCA exposure. Ten were receiving an erythropoeisis-stimulating agent (ESA) at GBCA 
exposure. Albumin levels were low (median 2.5 mg/dl). Median time from GBCA exposure 
to symptom onset was 21 days. Mean time to dialysis following GBCA exposure was 32 
hrs. All patients were exposed to gadopentetate dimeglumine (Gd-DTPA) before symptom 
onset, with a median cumulative dose >40 mL. Two pts also received gadodiamide and 1 
gadobenate dimeglumine before symptom onset. All had Gd present in skin; positive and 
negative controls functioned appropriately. Median time from last documented GBCA 
exposure to time of positive Gd skin content was 23 wks (range 1-371 wks). NSF, severe 
renal dysfunction, and exposure to Gd-DTPA were common to all patients. Associated 
factors include use of an ESA, hypoalbuminemia, and prolonged time to dialysis following 
GBCA exposure. Gd is retained in NSF lesional skin on a prolonged basis. Of note, there 
have been no newly diagnosed cases of NSF at our institution since July 2008, coincidental 
with a change in GBCA administration policy.


Disclosure of Financial Relationships: nothing to disclose
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The Association of Serum Phosphorus with Left Ventricular Mass in Men 
and Women with Stable Cardiovascular Disease: Data from the Heart and 
Soul Study  Georges Saab,1 Mary A. Whooley,2 Nelson B. Schiller,2 Joachim H. 
Ix.3  1Internal Medicine, University of Missouri School of Medicine, Columbia, 
MO; 2Internal Medicine, University of California San Francisco, San Francisco, 
CA; 3Internal Medicine, University of California San Diego, San Diego, CA.


INTRODUCTION: Higher serum phosphorus levels are associated with mortality 
in persons with and without kidney disease; an association that is stronger in men. In 
rodents, higher phosphorus levels are associated with greater left ventricular (LV) mass, 
and treating rats with estrogen induces phosphaturia. Whether, higher phosphorus levels are 
associated with LV mass in persons without kidney disease, and whether this association 
differs by sex is unknown.


METHODS AND RESULTS: We evaluated the cross-sectional association of serum 
phosphorus and LV mass by echocardiography in 797 men and 181 women with stable 
cardiovascular disease (CVD). Mean serum phosphorus was 3.6 ± 0.5 mg/dL in men, and 
4.0 ± 0.7 mg/dL in women (P<.001). Thirty percent had moderate CKD (eGFR < 60 ml/
min/1.73m2). The association of phosphorus with LV mass differed by sex (interaction P 
= .04). In men, each 1 mg/dL higher serum phosphorus level was associated with a 4.52 g/
m2 greater LV mass (95% CI 1.04-8.01) in models adjusted for age, race, smoking status, 
diabetes, SBP, DBP, CRP, total cholesterol, triglycerides, hemoglobin, use of ACE or ARB, 
and cystatin-C based eGFR. In contrast, in women, each 1 mg/dL higher phosphorus was 
associated with a 4.78 g/m2 (95% CI -.53-10.09, p=.08) lower LV mass with adjustment 
for the same covariates.
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CONCLUSIONS: Among outpatients with stable CVD, higher serum phosphorus 
levels are associated with greater LV mass in men, but not women. Whether differences in 
estrogen may account for these differences requires further study.


Disclosure of Financial Relationships: nothing to disclose
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Increasing Water Intake with Low Mineralized Water Also Reduces 
Crystallization Risk Indexes in Healthy Subjects  Viviane De la Gueronière,1 
Alexandra Meynier,1 Michel Daudon,2 Ivan Tack.3  1Danone Research, France; 
2Hopital Necker APHP, France; 3CHU Toulouse, France.


Low urine volume is a critical risk factor for renal stone disease. Increasing water 
consumption is the most common advice given to patients exhibiting nephrolithiasis. 
Nevertheless, low drinker subjects without history of lithiasis often receive the same advice 
without evidence of its potential benefit. Since most renal stones are made of calcium 
oxalate, we examined the benefit of increasing water intake on the urinary crystallization 
risk in healthy subjects exhibiting concentrated urines. Ninety-six healthy subjects (48 in 
Spain and 48 in Mexico) selected on the criteria of highly concentrated urine excretion 
were randomly assigned either to consume 2 L of water per day in addition to their usual 
consumption of beverages for 6 days (treated group: T, receiving FONTVELLA® in Spain 
and BONAFONT® in Mexico) or to keep their usual drinking habits (control group: C). 
At day 5, micturitions were collected separately and the Tiselius ApCaOx index was 
determined for the first morning urine sample (Tis-fmu) and for the 24h urine collection 
(Tis-24h). At baseline, Tis-24h and 24h urine osmolality were closely correlated whereas the 
relationship between total urine osmolytes and 24h urine volume was weak. Supplementary 
water intake increased urine volume and decreased Tiselius index without altering total 
urinary component excretion.


In conclusion: 1) The increase in diuresis (1.1 and 1.4 L) was sufficient to obtain isotonic 
urines and to improves the Tiselius crystallization risk index, thus decreasing the theoretical 
risk to develop nephrolithiasis; 2) in subjects with high dietary intakes, the resulting higher 
urinary osmotic load was not compensated by a proportional increase in urine volume, 
resulting in higher urine osmolality and relatively higher values of Tiselius index.


Disclosure of Financial Relationships: nothing to disclose
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An Assessment of the Incidence of Allopurinol Hypersensitivity Syndrome 
(AHS)  B. J. Pandya,1 A. O. D’Souza,2 B. L. Meissner,2 R. Kamalakar,1 V. 
Harikrishnan,1 D. Khanna.3  1Takeda Pharmaceuticals North America, Inc., 
Deerfield, IL; 2Xcenda LLC, Palm Harbor, FL; 3UCLA, Los Angeles, CA.


Background: Limited research has examined incidence of AHS, most of which has 
been case reports and case studies.


Objective: This study assessed AHS incidence (defined by Delphi Expert Panel) among 
commercially insured patients.


Methods: A retrospective cohort design was used to determine AHS incidence among 
treatment-naive allopurinol users. To enhance the overall scientific validity, 2 separate large 
datasets of commercially insured enrollees were used. A 6-month washout period prior 
to the initial (index) allopurinol prescription was used to define treatment-naive patients. 
Continuous eligibility was required in the washout period and ≥3 months post-index date, 
after which patients were followed only until their eligibility ended. During follow-up, an 
uninterrupted allopurinol exposure period was identified, during which AHS symptoms in 
an appropriate temporal sequence were identified. AHS episodes were considered invalid if 
alternative diseases/drugs could account for AHS-like symptoms, or if additional allopurinol 
exposure periods occurred after the episode. The incidence of AHS equals the total number 
of patients with AHS divided by the sum of person-years of follow-up. Bivariate analyses 
tested for significant differences in characteristics of AHS and non-AHS cohorts.


Results: The incidence of AHS was similar in both datasets (0.18%; 0.23%). The 
majority of these patients (63%; 68%) had acute renal failure (ARF). On average, AHS 
patients compared with non-AHS patients were 4 years older (58.8 vs 54.8, P<0.001; 55.7 
vs 51.7, P=0.002), less likely to be male (68.9% vs 80.3%, P<0.001; 63.0% vs 80.4%, 
P<0.001), and had a higher comorbidity burden (1.8 vs 1.2, P<0.001; 1.9 vs 1.0, P<0.001). 
The most common diagnoses were similar in the washout and follow-up period in AHS 
patients and included hypertension, lipid disorders, and gout.


Conclusion: Both databases showed similar incidence of AHS. Further research 
is needed to better understand predictors and characteristics of patients susceptible to 
developing AHS, and if there is a causal relationship between allopurinol and ARF.


Disclosure of Financial Relationships: employer: Takeda Pharmaceuticals North 
America, Inc.
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Correlates of Kidney Stones in a Multi-Ethnic Middle Aged Population: 
The ARIC Study  S. Akoudad,1 M. Szklo,1 M. McAdams,1 T. Fulop,2 W. H. L. 
Kao,1 J. Coresh,1 A. Kottgen.1  1Department of Epidemiology, Johns Hopkins 
University; 2Department of Medicine, University of Mississippi.


Background: Nephrolithiasis affects an estimated 10% of the US adult population. 
We aimed to identify correlates of nephrolithiasis in a population based study of 12660 
middle-aged white and black ARIC Study participants.


Methods: History of kidney stones was self-reported at ARIC visit 3 (1993-95), when 
information on all correlates (table 1) was collected. The odds for kidney stone disease were 
examined in multivariable adjusted logistic regression models, stratified by sex and race.


Results: Overall, 8.2% (N=1002) of the participants, 342 female and 660 male, 
reported a history of kidney stones. After multivariable adjustment, males, whites, those 
with diabetes, or a history of gallstone disease had significantly increased odds of kidney 
stones (p<0.05, Table 1). Significantly stronger associations with kidney stone disease 
were observed for blacks than whites for gallstone disease (p<0.0001), age (p=0.002) and 
triglycerides (p=0.04).


Conclusion: Male sex and white race are the strongest correlates of self-reported 
kidney stones in this population. More studies investigating the role of triglycerides and 
gallstone disease are warranted.
Table1. Multi-variable adjusted odds of kidney stone disease


Overall 
(n=12201, 1002 cases)


Blacks 
(n=2928, 114 cases)


Whites 
(n=9732, 888 cases)


OR(95% CI) OR(95% CI) OR(95% CI)
Age(10y) 1.00(0.89-1.13) 1.67(1.19-2.37) 0.94(0.83-1.06)
Male 2.60(2.20-3.09) 1.68(1.06-2.65) 2.83(2.34-3.41)
White 2.51(2.01-3.14)
Waist (per 10cm) 1.07(0.98-1.17) 0.92(0.71-1.18) 1.07(0.98-1.17)
(ln)Triglycerides 1.07(0.99-1.14) 1.29(1.03-1.61) 1.05(0.97-1.13)
Hypertension 1.03(0.89-1.19) 1.22(0.78-1.90) 1.01(0.87-1.18)
Diabetes 1.31(1.10-1.58) 1.43(0.90-2.26) 1.28(1.05-1.57)
Uric acid(mg/dl)* 0.98(0.91-1.07) 0.85(0.69-1.06) 1.00(0.92-1.10)
Gallstone 1.65(1.37-2.00) 3.32(1.94-5.68) 1.55(1.27-1.90)
*mean of 1987-89 and 1990-92 value
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Effect of the Herbal Mixture Cystone on Urine Chemistries and Stone 
Burden  Stephen B. Erickson,1 Terri J. Vrtiska,2 John C. Lieske.1,3  1Division 
of Nephrology & Hypertension, Mayo Clinic, Rochester, MN; 2Department of 
Diagnostic Radiology, Mayo Clinic, Rochester, MN; 3Department of Laboratory 
Medicine & Pathology, Mayo Clinic, Rochester, MN.


Herbal compounds have been used for centuries to treat kidney stones. Many are 
purported to enhance stone passage. However, their effectiveness has not been rigorously 
assessed. Therefore, we tested the effect of one such popular compound, Cystone, on 
urinary chemistries (8 weeks) and stone burden (1 year) in a group of 10 calcium oxalate 
stone formers.


In a placebo-controlled, randomized crossover trial, six weeks of Cystone did not 
significantly alter urinary calcium oxalate supersaturation, or its important determinants 
such as oxalate or citrate. After this initial phase, all patients then received Cystone for 
the next 40 weeks to assess effects on stone passage and renal stone content. One patient 
had bilateral stone removal surgery and was excluded from this second analysis. Stones 
spontaneously passed from four of the remaining 18 kidneys. Nevertheless, mean renal 
calcium content, assessed by quantitative CT scoring, increased slightly from baseline by 
a mean of 20 ± 13 volumetric units (P=0.07). Blinded radiologist evaluation also did not 
suggest a decrease in stone burden with an overall increase in eight kidneys, no change in 
eight kidneys, and a decrease in the remaining two. Urinary chemistries at 52 weeks did 
not differ from those on placebo at baseline.


Therefore, this study did not support a positive effect of Cystone on urine chemistries 
or renal stone burden amongst calcium oxalate stone formers. We cannot exclude a potential 
for enhancing stone expulsion. It is also possible that stone burden would have increased 
to an even greater degree over this one year period without the Cystone. Finally, future 
studies will be needed to study effects of Cystone on other stone types including cystine. 
This report does demonstrate the potential utility of quantitative CT as a surrogate endpoint 
for clinical kidney stone trials.
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Haptoglobin Genotype and the Incidence of Pre-Eclampsia in Israel  Farid 
M. Nakhoul,1,4 Rachel Miller-Lotan,2,4 Rami Sammour,3 Gonen Ron,3,4 Ohel 
Gonen,3,4 Andy Levy.2,4  1Rambam-Health Care Campus; 2Laboratory of Vascular 
Medicine; 3Gynecology and Obstetrics; 4Technion-Faculty of Mwdicine.


Introduction: Preeclampsia is a leading cause of maternal morbidity and mortality. 
Many etiologies have been implicated in its pathogenesis. One hypothesis postulates a 
causative role of oxidative stress and free oxygen radicals. Haptoglobin is a hemoglobin-
binding plasma protein, and has antioxidant properties. The haptoglobin locus is polymorphic 
with two common alleles denoted 1 and 2. The protein product of the haptoglobin 1 allele 
is superior antioxidant and therefore people with the haptoglobin 1-1 genotype are thought 
to have superior antioxidant protection.
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Objective: To determine whether haptoglobin 1-1 has a protective role in the 
pathogenesis of preeclampsia, as manifested by its decreased prevalence in preeclamptic 
women compared to the healthy population.


Methods: Haptoglobin type was compared in 240 healthy and 120 preeclamptic 
gravida (matched by origin: jewish/arabs), delivered at the Haifa Medical Ctr. Preeclampsia 
was defined as blood pressure exceeding 140/90 in repeat measurements, together with 
proteinuria of +1 or more in dipstick or 300mg or more in 24 hour urine collection. Blood 
was collected and frozen until analyzed by gel-electrophoresis to determine the haptoglobin 
type. Statistical analysis was performed using Chi square test.


Results: Preeclamptic and healthy control were comparable in regard to demographic 
data. Among healthy women, the prevalence of haptoglobin 1-1 was 13%, compared with 
6% among preeclamptic women. The difference was statistically significant (p=0.049). This 
difference was more prominent among Jewish women: 15% vs. 5%, respectively (p=0.039.) 
and was not significant among arab women: 9% vs 7% (p=0.65).


Conclusions: The prevalence of haptoglobin 1-1 is higher in healthy, compared to 
preeclamptic gravidas. This finding is compatible with a protective role of haptoglobin 
1-1, in the pathogesesis of preeclampsia, possibly through its antioxidative properties. In 
the future, haptoglobin typing may be one component in a set of markers that may be used 
as an early screening tool for the future development of preeclampsia.


Disclosure of Financial Relationships: nothing to disclose
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Fabry Nephropathy (FN) and the Fabrazyme® and Arbs and ACE Inhibitor 
Treatment (FAACET) Study: Determinants of Proteinuria during the 
Titration Phase  Ruth C. Campbell,1 Leslie Jackson,1 Christie P. Thomas,2 
Emily Birrer,2 Tony Guasch,3 Dawn A. Laney,3 Joel Charrow,4 Shanna Widera,4 
David G. Warnock,1 FAACET Investigators.  1Medicine, University of Alabama 
at Birmingham, Birmingham, AL; 2Medicine, University of Iowa, Iowa City, IA; 
3Medicine and Genetics, Emory University, Atlanta, GA; 4Pediatrics, Childrens 
Memorial/Northwestern University, Chicago, IL.


GFR is stabilized in FN using Fabrazyme® and reduction of urine protein to <0.5 g/
day with ACEI/ARBs (Tahir; JASN 2007). FAACET (NCT00446862) is a multi-national 
study to confirm these findings at 8 study sites. Adults were enrolled based on inclusions: 
Urine Protein Creatinine Ratio (UPCR) ≥ 1.0 g/g and eGFR>60 ml/min/1.73 m², or eGFR 
< 60 >20, and UPCR ≥ 0.5 g/g.
Reduction of Proteinuria in Fabry Diseae
Evaluation Phase (Visit 1) Titration Phase (Visits 2-4)
Age eGFR UPCR SysBP eGFR UPCR SysBP
11 Patients Who Reached Target UPCR < 0.5 g/g During Titration Phase
35(7) 97(41) 0.42(.25) 108(12) 91(36) 0.27(0.15) 110(10)
9 Patients Who Did Not Reach Target UPCR <0.5 g/g During Titration
43(8)∗ 61(17)∗ 1.59(0.87)∗ 125(10)∗ 58(15)∗ 1.28(0.45)∗ 121(8)∗
∗P<0.5; Mean(SD); eGFR, CKD-EPI GFR; UPCR, urine protein/creatinine ratio (g/g); SysBP, systolic 
blood pressure (mm Hg) 


ACEI/ARBs were adjusted during the first 3 monthly visits to UPCR <0.5 g/g. 11 
subjects (5F/6M) reached target. 9 subjects (2F/7M) who did not were older, with lower 
eGFR, and higher UPCR and SysBP than the others. Despite increased ACEI/ARB dosing, 
the SysBP of the non-responders remained >120 mmHg, well above those reported by Tahir 
et al. (SysBP = 109(11)) in a group of 6 adults with FN who had initial eGFR = 52(17) 
and UPCR = 1.73(1.34). 4 of the non-responders subsequently reached UPCR target with 
increased ACEI/ARB dosing. Conclusions: Adults with FN who have relative mild kidney 
disease and proteinuria are easily titrated with ACEI/ARBs to target UPCR <0.5 g/g; 
whereas, those with baseline eGFR < 60 ml/min/1.73 m²) require more aggressive reduction 
of SysBP well below the guidelines for other forms of proteinuric CKD.


Disclosure of Financial Relationships: grant/research support: UAB (FAACET).
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The Association of Oral Sodium Phosphate Purgatives Used for Endoscopy 
and Renal Dysfunction  Peter A. Soderland,1 Jennifer Ford,2 James S. 
Kaufman.1,2  1Nephrology, Boston Medical Center, Boston, Ma; 2Massachusetts 
Veterans Epidemiology Research and Information Center, VA Boston Healthcare 
System, Boston, MA.


Background
Routine screening for colon cancer by endoscopy has been a highly effective public 


health intervention, however there has been increasing concern for the safety of the oral 
sodium phosphate (OSP) purgatives used in preparation of the study. In addition to causing 
acute phosphate nephropathy, OSP purgatives could potentially be a cause of chronic 
renal dysfunction.


Methods
Using an administrative database, patients in the Department of Veterans Affairs 


health care system who underwent colonoscopy or sigmoidoscopy from October 1, 
2003 through September 30, 2007 and had a baseline creatinine within 6 months of the 
procedure were followed for 6 months to determine the effect of bowel preparation on 
renal function. Subjects who met the screening criteria were divided based on preparatory 
solution utilized, OSP or polyethylene glycol (PEG). The primary outcome was an increase 
in serum creatinine of ≥ 50% of baseline and/or ≥ 0.5 mg/dL from 1 week to 6 months 
after the procedure. The association between OSP purgatives and renal dysfunction was 
evaluated with an odds ratio.


Results
A total of 244,801 subjects met the selection criteria, 26,756 in the OSP group and 


218,045 in the PEG group. The mean and median eGFR in the OSP and PEG groups 
were 78.64 mL/min/m2 and 77.13 mL/min/m2, 77.06 mL/min/m2 and 76.28 mL/min/m2 


respectively. 2,925 subjects met the case definition, 237 in the OSP group and 2,688 in the 
PEG group. The unadjusted OR of meeting the case definition with OSP use compared to 
PEG use was 0.81 (95% CI 0.68,0.94). When adjusting for baseline eGFR, the OR of meeting 
the case definition with OSP use compared to PEG use was 1.43 (95% CI 1.20, 1.69).


Conclusions
The increased risk of developing renal dysfunction in the PEG group in the unadjusted 


model likely reflects the preferential use of PEG purgatives in those patients at higher risk 
of progressive renal disease. When adjusting for baseline eGFR, oral sodium phosphate 
solution in preparation for endoscopy is associated with an increased risk of renal 
dysfunction.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Terlipressin on Glomerular Filtration Rate (GFR) and Impact of 
Baseline Serum Creatinine (SCr) in Patients with Hepatorenal Syndrome 
Type 1 (HRS-1)  Daniel E. Carl,1 Todd W. B. Gehr,1 Alice S. Bexon,2 Arun J. 
Sanyal.1  1Department of Internal Medicine, Virginia Commonwealth University, 
Richmond, VA; 2Orphan Therapeutics, Lebanon, NJ.


Rationale: SCr is recognized as both a prognostic marker of HRS-1 and a direct measure 
of treatment efficacy. Creatinine clearance via GFR has been studied less frequently. We 
examined the effects of terlipressin (T) and placebo (P) treatment on estimated GFR and 
the impact of baseline SCr levels on outcomes based on the largest randomized trial in 
HRS-1 (Sanyal et al. Gastroenterology. 2008).


Methods: HRS-1 patients were treated with P (n=56) or 1 mg IV/6 h of T (n=56); 
max. treatment duration was 14 days. Most patients received albumin volume support. We 
examined mean change in GFR from baseline by day using the MDRD equation, as well as 
rates of HRS-1 reversal grouped by baseline SCr (<3, 3-5, and >5 mg/dL).


Results: By Day 3, the T group experienced statistically significant (P<.05) 
improvements in GFR compared with P; this remained significant throughout treatment. 
GFR results were similar to previous reports of SCr improvements with T. Greater rates of 
HRS-1 reversal were seen with T than with P, regardless of baseline SCr (Table 1). Patients 
with baseline SCr levels <3 mg/dL had the highest rates of HRS-1 reversal (T, 50%; P, 
33%). As baseline SCr levels increased, rates of HRS-1 reversal declined.
HRS-1 Reversal on Treatment by Baseline SCr Strata
Baseline Serum Creatinine Outcome Terlipressin Placebo
<3.0 mg/dL n=18 n=12
HRS-1 reversala, % pts 50 33
95% CI (26, 74) (10, 65)
3.0–5.0 mg/dL  n=29 n=34
HRS-1 reversala, % pts 31 9
95% CI (15, 51) (2, 24)
>5.0 mg/dL n=9 n=10
HRS-1 reversala, % pts 11 0
95% CI (0, 48) (0, 31)
CI, confidence interval. aSerum creatinine ≤1.5 mg/dL without transplant or dialysis.


Conclusions: T demonstrated a significant improvement in GFR compared with P 
through Day 14. T had best results in patients with baseline SCr <3 mg/dL. Patients with 
SCr >5mg/dL had the lowest rate of HRS-1 reversal, suggesting that early diagnosis/
treatment of HRS-1 is likely to be beneficial.
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A Retrospective Study of the Effect on Renal Function of Biliopancreatic 
Diversion for Weight Loss  Stephen Ford,1 Bassam Fallouh,1 Shahrad Taheri,2 
Paul Super,3 Indranil Dasgupta.1  1Renal Department, Heartlands Hospital, 
Birmingham, United Kingdom; 2Diabetes & Endocrinology, Heartlands 
Hospital, Birmingham, United Kingdom; 3General Surgery, Heartlands Hospital, 
Birmingham, United Kingdom.


Background The prevalence of obesity is increasing worldwide. Simultaneously, the 
prevalence of chronic kidney disease (CKD) has increased, raising the question of whether 
there is a causal relationship between obesity and CKD. Should such a relationship exist, 
bariatric surgery could be an intervention in people with obesity related CKD.


Objective. The aim was to investigate whether weight loss surgery had a beneficial 
effect on renal function in a cohort of obese patients without evidence of pre-existing 
kidney disease.


Method. We conducted a retrospective study of 20 patients who had undergone 
biliopancreatic diversion, for extreme obesity (body mass index [BMI] Mean ± SD 55.3 ± 
9.0 Kg/m2). Renal function was assessed by evaluating change in serum creatinine values 
pre- and 2 years post-surgery. From this, eGFR values were calculated using the MDRD 
equation. Change in weight was also assessed over the same time period. Electronic medical 
records and clinical letters were used to obtain the data. Significant changes in weight, 
serum creatinine and eGFR were assessed using paired T-test.


Results. A significant mean weight loss of 52.3kg was seen over the 24 to 36 month 
period, from 163.5 ± 27.1 to 111.2 ± 25.02. BMI decreased by 17.89 from 55.3 ± 9.02 to 
37.4 ± 8.7(p<0.05).


The corresponding change in serum creatinine was a decrease of 19.0µmol/l from 87.8 
± 15.59 to 68.8 ± 9.5 (P=0.05). This correlated to an increase in eGFR (MDRD) of 19.8 
mL/min from 77.67 ± 19.5 to 97.47 ± 16.2 (p=0.05).


Conclusion. This retrospective study demonstrates a significant increase in eGFR 
over a 24-36 month period following biliopancreatic diversion weight loss surgery. MDRD 
equations for calculating eGFR are not validated for such an obese population; however 
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these values indicate a significant increase in eGFR following weight loss surgery. In 
obese patients with CKD, bariatric surgery could offer an effective intervention to delay 
or prevent the progression to end stage renal failure.
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Prediction of Acute Kidney Injury in the ICU by Classifier Models  M. 
Recchia,1,2 F. Garzotto,1 D. Cruz,1 A. Brendolan,1 F. Nalesso,1 M. De Cal,1 G. 
M. Toffolo,2 C. Ronco.1  1Nephrology & IRRIV, St. Bortolo Hospital, Vicenza, 
Italy; 2Department of Information Engineering, University of Padova, Padova, 
Italy.


BACKGROUND: Acute kidney injury (AKI) has a negative effect on clinical 
outcomes. In the ICU, it may be difficult to predict who will develop AKI. A prediction 
algorithm could be embedded in a Medical Decision Support System (MDSS) in order 
to aid the physician.


Our aim was to compare classification models to predict AKI during the ICU stay using 
clinical data from the first 24 hr, and to compare their performance.


METHODS: We used a prospective ICU database (n=100 patients), which includes 
the patient’s renal outcome: A)Dialysis dependent, B) Dialysis-independent but renal 
function not at baseline, C) Renal function returned to baseline & D) no renal dysfunction 
during ICU stay. For our models, we sought to predict AKI, defined as A or B or C. Model 
design was based on a leave-one-out validated supervised classification (Rapidminer, 
open-source). We used 4 classification algorithms (Bayesian (BY), Neural Networks (NN), 
Decision Tree (DT) and k-NN) and various selection techniques (forward linear, weights 
product, Information Gain).
Classifier Models & their Components
Bayes Neural Network (NN) Decision Tree (DT) K-NN
91% accuracy 82% accuracy 88% accuracy 90% accuracy
Cr Sepsis Cr Worst 6 hr urine output
Hgb Risk, Injury or Failure Risk, Injury or Failure
WBC Gender Diuretic use
Risk, Injury or Failure Cr
Sepsis Net fluid balance
RRT Respiratory rate
Na ACE inhibitors
Weight Weight
Patient type Na
T° HCO3-
MAP Age
Diuretic use Hgb
Refers to data in 1st 24 hr in ICU


RESULTS: Of the 4 classifier models, BY had the best accuracy (91%) (Table 1). 
The models involved different combinations of clinical parameters. Creatinine is present 
in 3 models (BY, NN and DT) and, together with RIFLE class in 1st 24 hr (Bayes, NN 
and k-NN), results the best predictive feature for AKI. Sepsis is also relevant, selected in 
2 classifiers (BY and NN).


CONCLUSIONS: AKI during the ICU stay can be well-predicted after first 24h using 
a supervised classification approach. High accuracy models can be easily realized with a 
minimal set of clinical parameters.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2366


Renal Function in Pediatric Cystic Fibrosis Patients  Chanel Prestidge, 
Mark Chilvers, A. George F. Davidson, Eva Cho, Vanessa McMahon, Colin T. 
White.  Dept. of Pediatrics, Divisions of Nephrology and Respirology, BCCH, 
Vancouver, BC, Canada.


Patients with cystic fibrosis (CF) have high risk of renal injury, due to repeated 
aminoglycoside (AG) exposures. Purpose: Accurately measure renal function in a cohort of 
contemporary pediatric CF patients with exposure to AG, and compare to results obtained 
using a current pediatric estimating equation for glomerular filtration rate (GFR). Method: 
GFR was measured by 2-point 99mTc-DTPA (nGFR) in a large cohort of stable pediatric 
CF patients receiving AG. Cohorts were divided on the basis of lifetime exposure to AG 
(greater or less than 1 week). Hyperfiltration was defined as nGFR >150 ml/min/1.73m2, 
based on published mean pediatric inulin clearances+2SD. Age at CF diagnosis was 2 
± 2.8 (range 0-14.3) years, and at time of nGFR was 10.3 ± 4.9 (range 2-18.5) years. 
Estimated GFR was calculated from the 2009 Updated Schwartz equation, which contains 
a constant and Ht/SCr term. Results: See Table 1. Conclusions: Only 1 patient had low 
nGFR<90; however 26% of AG naive and 23% of those who had received > 1 week of 
AG demonstrated hyperfiltration as defined. While speculative based on current data, we 
believe this hyperfiltration is real, and delays clinical recognition of, and potential early 
intervention for, renal impairment until late in the CF course with potential impact on lung 
transplant suitability and morbidity & mortality. Interestingly, unlike all other populations, 
the eGFR consistently predicted a lower GFR than the gold standard measurement. Implying 
that the current eGFR formulae as developed in the CKD population may not be as accurate 
in the CF population, perhaps due to different relationships between height and muscle 
mass. Future work will concentrate on prospective followup of hyperfiltrating patients & 
monitoring for renal injuries.


Table 1
AG Exposure Mean GFR (SD) Hyperfiltration if >


150 ml/min/1.73m2
Renal Impairment if nGFR< 
90 ml/min/1.73m2


nGFR eGFR* nGFR eGFR* nGFR eGFR*
≤ 1 week (n=19) 134 (26) 117 (27) 26% 13% 5% 19%
> 1 week (n=44) 140 (23) 121 (33) 23% 19% 0 14%
All Patients (n=63) 138 (24) 120 (31) 24% 17% 2% 15%
*Calculated as eGFR =41.3*[Ht/SCr], Ht in m and Cr in mg/dl
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Health Related Quality of Life among Adolescents with Abnormal Bladder 
Function as Measured by the CHQ-PF50  Jennifer L. Dodson,1 John P. 
Gearhart,1 Gayane Yenokyan,3 Kaitlyn Alcorn,2 Marie Diener-West,3 Albert W. 
Wu,4 Eric Levey,2 Susan L. Furth.2  1Urology, Johns Hopkins Medical Institutions, 
Baltimore, MD; 2Pediatrics, Johns Hopkins Medical Institutions, Baltimore, MD; 
3Biostatistics, Johns Hopkins Bloomberg School of Public Health, Baltimore, 
MD; 4Health Policy and Management, Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD.


The impact of abnormal bladder function due to urological abnormalities on health-
related quality of life (HRQOL) is not well defined in children. In this study, participants 
aged 11-17 with bladder exstrophy-epispadias complex (BEEC), spina bifida, or other causes 
of abnormal bladder function were recruited. One parent self-administered a well-validated 
generic HRQOL instrument, the CHQ-PF50, as a proxy for their child. Incontinence, 
catheterization status, medical and surgical history data were collected. Mean CHQ-PF50 
scores were compared to population-based norms. Mean scores for incontinent and continent 
participants were compared. Multiple linear regression was performed to identify potential 
predictors of HRQOL. The mean age of the 72 adolescent participants was 14.5 years, 65% 
were male, and 71% Caucasian. Diagnoses included BEEC (n=49), SB (n=18), and other 
(n=5). 40 participants reported incontinence. The median number of lifetime surgeries was 
9. The mean Physical Summary Score (46.1, 95%CI: 42.8-49.4) was significantly worse 
than the population-based norm (53.0, 95% CI: 52.1-53.9, p<0.0001). Worse HRQOL 
scores compared to norms were seen in other scales including physical functioning, 
social functioning, self esteem, general health, family activities, and negative parental 
impact. Incontinence was not associated with worse HRQOL after adjusting for potential 
confounders. Spina bifida diagnosis was the main independent predictor of poor HRQOL. 
In this study of adolescents with congenital causes of abnormal bladder function, parents 
perceived that their children had impairments in multiple HRQOL domains compared to 
norms. Further research is needed to understand the effects of urological symptoms on 
HRQOL from both the child and parent perspective.
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Trends in Epidemiology and Hospital Charges for Complications of 
Pediatric Nephrotic Syndrome  Chang Ching Wei,1 David Hains,2 Wei Wang,2 
William E. Smoyer.2  1Department of Pediatrics, China Medical University 
Hospital, Taichung, Taiwan; 2Center for Clinical and Translational Research, 
Research Institute at Nationwide Children Hospital, Columbus, OH.


Background: Nephrotic syndrome (NS) is among the most common kidney diseases 
seen in children. The primary complications of NS, including infection, thromboembolism 
(TE), and acute renal failure (ARF), range from mild to life-threatening. Although almost all 
such children are admitted for care, few data are available on the hospital costs or increased 
mortality associated with these complications.


Objective: We used a national database to analyze long term trends in the epidemiology 
and hospital charges of pediatric NS admissions with complications.


Methods: We used the Healthcare Cost and Utilization Project Kids Inpatient Database 
for the years 1997, 2000, 2003 and 2006 to perform a weighted analysis of ICD-9 codes 
for hospitalizations of children <19 years old diagnosed with NS +/- any of three major 
complications: infection, ARF and TE.


Results: Over the past 10 years there were >5000 pediatric NS admissions/year. The 
overall incidence of acute complications increased from 18% in 1997 to 23% in 2006, with 
ARF increasing from with 2.3% in 1997 to 7.4% in 2006, while the incidences of infection 
(∼14%) and TE (∼1%) remained stable. Complications in children < 1 year old were three 
times higher than in older children. Among infections, pneumonia was most common 
(31%), followed by peritonitis (27%), sepsis (26%), and cellulitis (17%). Nearly 25% of 
children with ARF required renal replacement therapy (RRT). Importantly, development 
of any of these complications resulted in ∼3-fold increases in hospital charges, length of 
stay, and patient mortality.


Conclusions: Our analysis of >5000 pediatric NS admissions/year over 10 years 
revealed a ∼20% incidence of complications, with infection being the most common. 
Of concern, the incidence of ARF has tripled, and 25% of these children required RRT. 
Given the 3-fold increase in patient mortality and hospital charges associated with NS 
complications, strategies to prevent such complications could have a major impact on both 
quality of life and health care expenses.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2369


Adult and Pediatric Nephrologists Perspectives on the TRxANSITION 
Scale™  Zachary Smith,1 Richard Goldman,4 Bradley Layton,1 Ben Harris,1 
Uptal Patel,3 John Mahan,2 Debbie Gipson,1 Bonnie Freshly,4 Keisha Gibson,1 
William Primack,1 Maria Ferris.1  1University of North Carolina at Chapel 
Hill, NC; 2Nationwide Children’s Hospital, OH; 3Duke University, NC; 4Renal 
Medicine Associates, NM.


Background: The TRxANSITION Scale™ quantifies the transition from pediatric to 
adult health care among adolescents with kidney disease. We asked pediatric (PED) and 
adult (IM) nephrologists to rank the skills needed for successful health care transitions.


Methods: PED (on-line) and IM nephrologists (paper) rank-ordered the 10 
TRxANSITION domains in order of perceived importance. Mean rankings were categorized 
into: Most (3 domains), Medium (4 domains), and Least important (3 domains).


Results: 57 PED and 14 IM nephrologists participated. Both groups ranked adherence 
to medical treatment, knowledge about medications, and self-management as the 3 most 
important transition skills, and that knowledge of reproductive issues and identifying 
new health providers were the least important skills. One difference in ranking existed: 
IM nephrologists ranked insurance information knowledge as among the least important, 
while PED nephrologists ranked knowledge about disease impact on job/schooling as the 
least important.
TRxANSITION 
Scale™ Ranking Combined PEDS/IM Pediatricians Internal Medicine


Most important
Rx=Medication info; 
Adherence; 
Self Management


Rx=Medication info; 
Adherence; 
Self Management


Adherence; 
Rx=Medication info; 
Self Management


Medium importance


Type of illness; 
Nutrition info; 
Ongoing support; 
Insurance issues


Type of illness; 
Nutrition info; 
Ongoing support; 
Insurance issues


Type of illness; 
Nutrition info; 
Trade/School; 
Ongoing support


Least important
Trade/School; 
Issues of reproduction; 
New providers


Trade/School; 
Issues of reproduction; 
New providers


Issues of reproduction; 
Insurance issues; 
New providers


Conclusions: PED and IM nephrologists agree that issues of disease self-management, 
especially adherence, are the most important skills for a successful health care transition. 
General agreement on the relative importance of all other skills contained in The 
TRxANSITION Scale™ is noted.
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Changes in Serum Phosphate and Renal Function in Hepatitis B Virus 
Infected Patients Treated with Adefovir or Tenofovir  Aisling O’Riordan,1 
Ivana Carey,2 Phillip Harrison,2 Kosh Agarwal,3 Bruce M. Hendry.1,5  1Department 
of Renal Medicine, King’s College Hospital, London, United Kingdom; 2Institute 
of Liver Studies, King’s College Hospital, London, United Kingdom; 3King’s 
College London, United Kingdom.


Effective treatments for chronic hepatitis B virus infection (HBV) include adefovir 
(ADV) and tenofovir (TDF). Both can potentially cause hypophosphataemia and renal 
impairment. This has been widely reported in HIV infected patients and may be a cause 
for concern in mono-infected HBV patients. This study aimed to evaluate the relationship 
between serum phosphate and renal function in those with HBV treated with ADV and 
TDF.


Patients with HBV treated with 10mg ADV (n = 193) or 245mg TDF (n = 20) were 
identified prospectively. Serum phosphate and creatinine were evaluated prior to therapy 
and longitudinally thereafter, for up to 5 years. Glomerular filtration rates (eGFR) were also 
estimated. Eighty-three of these patients had previously been treated with other antivirals 
(lamivudine, interferon alfa or peginterferon alfa). Baseline and subsequent biochemistry 
data was available in 58 of these patients and this data was used as a reference category. 
Changes in serum phosphate and renal function over time were adjusted for baseline 
differences between the 3 groups in demographic, co-morbiditiy, liver function, HBV 
DNA and liver biopsy data. The Kruskal Wallis test and multivariate logistic regression 
were used to analyse the data.


Mean declines in phosphate (ADV, -12%; TDF, -8%; other agents, -15%; P > 0.05), 
and eGFR (ADV, -8%; TDF – 8%; other agents, -10%; P > 0.05) were seen with all agents 
when baseline values were compared to minimum values seen while on treatment. When 
all phosphate and eGFR measurements were compared to those prior to therapy, there 
was no significant difference between the 3 agents by multivariate analysis. In terms of 
inability to reverse hypophosphataemia or decline in renal function, there was no significant 
association with any agent.


In this study, neither ADV nor TDF were linked with significantly lower serum 
phosphates or decline in renal function when compared to other antivirals commonly used 
in the treatment of chronic HBV infection.
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Identification of Shared Regulatory Transcriptional Networks in Diabetic 
Nephropathy and Neuropathy  Viji Nair,1 Junguk Hur,2 Tim Wiggin,2 Sebastian 
Martini,1 Frank Brosius,1 Robert G. Nelson,2 Hosagrahar V. Jagadish,3 Eva 
Feldman,2 Matthias Kretzler.1  1Nephrology, Internal Medicine, University of 
Michigan, Ann Arbor, MI; 2Neurology, University of Michigan, Ann Arbor, MI; 
3Electrical Engineering & Computer Science, University of Michigan, Ann 
Arbor, MI; 4Phoenix Epidemiology and Clinical Research Branch, NIDDK, 
Phoenix, AR.


Diabetic Nephropathy (DN) and Neuropathy (DPN) are leading microvascular 
complications of diabetes. In this study we investigated a cross-tissue comparison of 
two transcriptional networks with the aim to identify common key regulators involved 
in the progression of both diabetic complications. We analyzed gene expression profiles 
in kidney tissue from 22 DN patients and sural nerve tissue from 36 DPN patients (no 
overlaps). A total of 4,630 and 4,680 genes respectively were differentially regulated in 
kidney in micro/macro-albuminuric vs. non-albuminuric DN and nerve in progressive vs. 
non-progressive DPN. Transcriptional networks were generated for each tissue integrating 
the gene expression alterations with available biological knowledge through co-citation 
in current literature using natural language processing, resulting in complex networks of 
genes (nodes) linked by multiple co-citations (edges). A cross-tissue comparison of the two 
transcriptional networks (kidney-nerve) using TALE (Tool for Approximate Large Graph 
Matching) identified a network of 91 regulated genes as major nodes in both tissues. This 
shared gene network identifies the key hubs of conserved regulatory events of context 
specific co-regulation. It includes well-studied diabetes-related genes such as peroxisome 
proliferator-activated receptor gamma (PPARg) and the leptin receptor (LEPR) as well as 
genes which heretofore have not been associated with DN or DPN. The identification of these 
key genes confirms the validity of a network level comparison of the regulatory mechanisms 
activated in progressive DN and DPN. It provides a rationale to investigate genes in the 
network for their role in the progression of diabetic microvascular complications.


Disclosure of Financial Relationships: nothing to disclose
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Gene Expression Profiling along the Mouse and Human Nephron  Alain 
Doucet,1 Fabien Pierrat,2 David Piquemal,2 Mathieu Genete,1 Martine Imbert-
Teboul,1 Carole Dossat,3 Patrick Wincker,3 Julie Poulain,3 Jean Weissenbach,3 
Lydie Cheval.1  1UMRS872, Centre de Recherche des Cordeliers, Paris, France; 
2Skuldtech, Montpellier, France; 3Génoscope, Centre National de Séquençage, 
Evry, France.


To gain molecular insight into kidney functions we established a high-resolution 
transcriptome analysis of glomerulus and nine different nephron segments from freshly 
dissected mouse kidney using long-SAGE method. We also developed dedicated 
bioinformatics tools and databases to annotate mRNA tags as transcripts and to perform 
inter species comparison of gene expression. Over 800,000 mRNA SAGE tags were 
sequenced corresponding to 21,605 different mRNA tags present at least twice in at least 
one library. Hierarchical clustering analysis of tags demonstrated similarities between 
subsegments of the proximal tubule (S1, S2 and S3), subsegments of the thick ascending 
limb of Henle’s loop (mTAL and cTAL) and terminal nephron segments (CNT, CCD and 
OMCD) respectively, whereas the glomerulus and DCT clusterized independently. We also 
identified several highly specific mRNA markers of each of these subgroups of nephron 
segments, including known and unknown transcripts. Tag annotation also identified putative 
antisense mRNAs. Clustering analysis of >4,500 transcripts expression in glomerulus and 
7 different nephron segments from human kidney previously established using SAGE and 
in the cognate mouse structures revealed marked inter-species differences: any structure 
from a given species was closer to any other structure from the same species than from the 
cognate structure of the other species
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This last finding raises serious concerns regarding the relevance of mouse models to 
decipher human physiology and/or pathophysiology.


Disclosure of Financial Relationships: nothing to disclose
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Systematic Analysis of a Human Glomerulus-Specific Gene Expression 
Library  M. T. Lindenmeyer,1,2 F. Eichinger,3 K. Sen,2 I. Edenhofer,1,2 H. -J. 
Anders,4 M. Kretzler,3 M. P. Rastaldi,5 C. D. Cohen.1,2  1Nephrology, University 
Hospital, Zurich, Switzerland; 2Physiology, University of Zurich, Zurich, 
Switzerland; 3University of Michigan, Ann Arbor, MI; 4University of Munich, 
Munich, Germany; 5Fondazione D’Amico & Fondazione IRCCS Policlinico, 
Milan, Italy.


In the last decade several genes were identified with key relevance for glomerular 
function. Several of these genes show a preferential or specific mRNA expression in the 
renal glomerulus. To identify additional candidate genes involved in glomerular function 
in humans a human renal glomerulus-specific gene expression library (REGGEL) could 
be a useful research tool.


Methods: Gene expression profiles from microdissected human glomerular and 
tubulo-interstitial specimen were obtained from pretransplant living donor biopsies (n=4) 
using Affymetrix HG-U133A arrays. Gene ontology and pathway analysis were performed. 
Results were validated using qRT-PCR on additional biopsy samples. Protein levels were 
studied in vitro by Western Blot and immunofluorescence.


Results: Comparison of gene expression profiles from human glomeruli with the 
tubulo-interstitial compartment resulted in 677 genes with prominent overrepresentation 
in the glomerulus. Genes with known glomerular overexpression served for validation and 
were all found in the novel REGGEL (e.g. WT1, NPHS1, NPHS2, SYNPO, DAG1, EHD3, 
PLA2R1, PLCE1, POD1, PODXL, PTPRO, TJP1, T1A-2). In addition a large number of 
genes not previously reported to be expressed in the glomerulus were identified. We verified 
the mRNA expression for several novel glomerulus-enriched genes by qRT-PCR. Gene 
ontology and pathway analysis identified biological processes previously not reported to be 
of relevance in glomeruli, among others axon guidance. This finding was further validated 
by assessing the mRNA and protein expression of the axon guidance molecules neuritin 
and roundabout receptor ROBO1 in additional renal biopsies and in vitro.


Conclusion: We successfully identified novel genes expressed predominantly in 
the human glomerulus. A systematic analysis of REGGEL allows the detection of target 
molecules and biological processes involved in glomerular biology and renal disease.


Disclosure of Financial Relationships: nothing to disclose
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Tissue Markers of Injury in Kidney Biopsies of Patients with Lupus 
Nephritis  Heather N. Reich,1,2 C. Landolt-Marticorena,1,2 P. C. Boutros,3 S. 
Nasr,4 D. Thomas,5 J. Wither,1,2 S. Yang,1 J. Su,1 E. Aghdassi,1 D. D. Gladman,1,2 
M. B. Urowitz,1,2 P. R. Fortin,1,2 J. W. Scholey,1,2 A. M. Herzenberg.1,2  1University 
Health Network; 2University of Toronto; 3Ontario Institute for Cancer Research; 
4Columbia University; 5Nephrocor.


Background: Tubulo-interstitial fibrosis is an important predictor of outcome in 
lupus nephritis. The kidney biopsy chronicity score, a measure of interstitial fibrosis, is 
independently predictive of loss of kidney function. The mechanisms underlying chronic 
tubulo-intersitial injury in lupus nephritis remain incompletely understood. Accordingly, 
to delineate pathways underlying kidney injury and to identify tissue biomarkers of kidney 
damage in patients with lupus nephritis, we measured gene expression in kidney biopsies, 
and related expression to pathologic score and patient clinical characteristics.


Methods: Archived paraffin embedded biopsies exhibiting a range of disease severity 
were included for analysis (n=36). RNA was extracted using a column-based system. 
Expression of 46 mRNAs was measured using Taqman Low Density PCR Array, and 
normalized using GAPDH and PPIA housekeeping genes. Normalized data were associated 
to clinical parameters using Spearman’s correlation with Best & Robert’s method for 
assessing significance. P-values from each expression-clinical analysis were separately 
subjected to a false-discovery rate adjustment for multiple testing.


Results: The expression levels of six mRNAs - MMP7, EGF, COL1A1, KIM-1,CCL5 
(RANTES), CCL19- were significantly related to the lupus chronicity index biopsy scores 
(R=0.74, -0.67, 0.63, 0.52, 0.48, 0.46 respectively, adj. p <0.05). Gene expression was not 
related to renal function or proteinuria at the time of biopsy.


Conclusion: The expression levels of genes involved in fibrosis and matrix turnover, 
cell growth and inflammation relate to the degree of chronic damage in kidney biopsies 
of patients of patients with lupus nephritis. Given the established relationship between 
chronicity index and outcome in lupus nephritis, we have identified potential tissue 
biomarkers of future kidney function decline in lupus nephritis.
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Versican as a Novel Biomarker for Progressive Proteinuric Kidney Disease  
Michael Rudnicki,1 Paul Perco,2 Hannes Neuwirt,1 Susie-Jane Noppert,1 Julia 
Enrich,1 Susanne Eder,1 Bernd Mayer,2 Gert Mayer.1  1Internal Medicine IV – 
Nephrology and Hypertensiology, Medical University Innsbruck, Innsbruck, 
Austria; 2Emergentec Biodevelopment, Vienna, Austria.


The clinical course of chronic kidney disease (CKD) shows high intraindividual 
variations, and reliable histological and serological markers capable to differentiate 
between stable and progressive disease are heavily needed. In this study we identified a 
previously unrecognized biomarker utilizing bioinformatics analysis of four published 
gene expression datasets. Increased expression of the hyaluronan-binding proteoglycan 
versican (VCAN) was associated with (i) age, (ii) diabetic nephropathy, (iii) progressive 
proteinuric nephropathies and (iv) histological damage scores in zero-hour kidney transplant 
biopsies. We evaluated the RNA expression of VCAN isoforms V0, V1, V2 and V3 in a 
separate cohort of kidney biopsies from 37 subjects with proteinuric nephropathies. During 
a median follow-up time of 25 months patients were defined as stable or progressive 
depending on the decline of eGFR. The expression of VCAN isoforms V0 and V1, but 
not V2 and V3 was significantly higher in progressive disease (V0: 3.7 fold, p = 0.0025; 
V1: 2.1 fold, p=0.014).







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


655A


Poster Sessions - Saturday
  Development/Cystic and Other Inherited Kidney Diseases/Genetics of Common J Am Soc Nephrol 20: 2009
 Kidney Diseases/Systems Biology: Genomics/Proteomics/Systems Biology of Renal Disease 


The area under the curve (AUC) values after ROC analyses for V0 and V1 isoforms 
were 0.827 and 0.716 respectively. VCAN V0 and V1 RNA levels predicted the course 
of disease better than the degree of histological damage or proteinuria at time of biopsy. 
In vitro VCAN V0 and V1 were highly expressed in human tubule cell lines and in skin 
fibroblasts, but to a much lesser extent in foreskin fibroblasts, prostate epithelial cells, 
smooth muscle cells and colon carcinoma cells.


In summary, these data support the potential use of VCAN isoforms V0 and V1 as 
biomarkers to predict a progressive clinical course of CKD.


Disclosure of Financial Relationships: grant/research support: Austrian Government 
Research Funds; patent: Versican as biomarker for CKD (patent).
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Compartment Analysis of Kidney Biopsies Allows Meaningful Gene 
Expression Profiling and Biomarker Discovery  Alain Doucet,1,2 Antoine 
Disset,1 Olga Soutourina,3 Jean Paul Duong van Huyen,2 Lydie Cheval,1,2 
Guorong Li,4 Christian Genin,5 Jacques Tostain,4 Alexandre Loupy,1,2 Rabary 
Rajerison.1,2  1ERL 7226, Centre de Recherche des Cordeliers, Paris, France; 
2UMRS 872, Centre de Recherche des Cordeliers, Paris, France; 3URA 2171, 
Institut Pasteur, Paris, France; 4Service d’Uro-Andrologie, CHU Saint Etienne, 
Saint Etienne, France; 5Laboratoire d’Immunologie Clinique, CHU Saint 
Etienne, Paris, France.


Although high throughput technologies for gene expression profiling are reliable tools, 
kidney heterogeneity may limit their outcomes when they are used to identify molecular 
markers. Indeed, inter-sample differences in cell composition contribute to scatter the data, 
preventing detection of small but relevant changes in gene expression level. We therefore 
developed a tissue compartment analysis (TCA) method that allows quantifying the 
proportion of the different cellular compartments constituting a kidney sample such as a 
needle biopsy or a surgical piece of tissue. It is based on the comparison of mRNA expression 
levels of specific markers of the different constitutive structures in pure isolated structures, 
on the one hand, and in the whole sample on the other. This TCA method was here developed 
with normal kidney samples, and proved also efficient in pathological kidney biopsies. 
It was validated by comparison of the data with those obtained by histo-morphometry. 
The method demonstrated the extreme variety of composition of kidney samples, even 
when issued from a same kidney. Besides, it permitted 1) to accurately standardize gene 
expression level amongst several biopsies in both normal and pathological tissue, 2) to 
localize gene expression in specific compartments, and 3) to identify molecular markers 
of kidney diseases. This easy-to-use TCA method could be adapted to other heterogeneous 
tissues inasmuch specific operational compartments markers are available.
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Microarray Expression Profiling of miRNA in Human Urinary Exosomes  
Michael Merchant,1 Tariq Hamid,2 Jeroen Deegens,3 Ilse M. Rood,3 Jack F. 
Wetzels,3 Sumanth D. Prabhu,2,4 Jon B. Klein.1,4  1Department of Medicine-
Nephrology, University of Louisville, Louisville, KY; 2Department of Medicine-
Cardiology, University of Louisville, Louisville, KY; 3Department of Nephology, 
Radboud University, Nijmegen Medical Center, Nijmegen, Netherlands; 
4Veterans Administration Medical Center, Louisville, KY.


MicroRNA (miRNA) are endogenous noncoding RNA gene products of 22-25 
nucleotides whose function is to help regulate gene expression. An emerging body of 
literature has implicated roles for miRNA in renal health and disease. Kidney tissue 
miRNA expression profiling studies show specialized roles for miRNAs such as miR-15a 
in cystic kidney disease, matrix deposition by miR-192 and miR-377 and a protective role 
for miR-21 in diabetic nephropathy. Targeted analysis of miR-27b and miR-192 in urinary 
exosomes has been used to differentiate lupus patients with and without nephritis. Given 
the promise for urinary exosomes as a biomarker reservoir, we undertook a study to profile 
miRNA isolated from human urinary exosomes. In this study, we isolated total exosomes 
from the less than 20mL of frozen urine obtained from patients with normal renal function, 
FSGS, and idiopathic membranous nephropathy using differential ultracentrifugation. 
Total RNA was extracted using Triazol LS reagent, miRNA were reverse transcribed in a 
single reaction using Megaplex™RT miRNA-specific stem-loop Primers, and then used 
for a pre-amplification step using Megaplex™ PreAmp Primers to increase the miRNA 
concentration for maximal sensitivity and detection in the subsequent quantification step. 
A TaqMan™ Universal PCR Master Mix and a pre-configured microfluidic card containing 
384 TaqMan™ MicroRNA Assays was used for real-time PCR on a Applied Biosystems 
7900HT Fast Real-Time PCR System. We identified a total of 234 miRNA and three small 
nuclear RNA across the three samples including 80 miRNA identified in all samples. To 
our knowledge this increases the number of reported miRNA for the kidney by over 50. 
We conclude that miRNA expression profiling of urinary exosomes is feasible and miRNA 
from urine exosomes may have value as biomarkers of renal disease.
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Identification of Potential Kidney Stem Cell Markers Using Quantitative 
Proteomics  Sandeep Gupta,1 Md J. Abedin,1 Pratik D. Jagtap,4 Sunayan E. 
Bandyopadhyay,5 Chad L. Myers,5 Lorraine B. Anderson,3 Raj S. Kasthuri.2  
1Medicine/Renal, University of Minnesota, Minneapolis, MN; 2Medicine, 
University of North Carolina at Chapel Hill, Chapel Hill, NC; 3Biochem, 
Molec Biol, Biophy, University of Minnesota, Minneapolis, MN; 4Minnesota 
Supercomputing Institute, University of Minnesota, Minneapolis, MN; 
5Department of Computer Science and Engineering, University of Minnesota, 
Minneapolis, MN.


Identification markers are essential for understanding kidney stem cell biology. We 
hypothesized that examining differentially expressed proteins in infrequently dividing cells 
can identify such markers. Methods: Single cell suspension from BrdU labeled kidney was 
FACS sorted cells into BrdU+ and - fractions. An equal amount of protein was trypsin 
digested, labeled with the 8-plex iTRAQ ® reagents, and subjected to 2D LC-MALDI-MS/
MS. The Protein Pilot ® software was used for protein identification and quantification, 
and GeneGo software for measuring enrichment for biological functions, process networks, 
and cellular localization. Results: We searched iTRAQ ® data sets against target-decoy 
rat IPI database, followed by FPR analysis, and identified a total of 239 rat proteins with 
at least two distinct peptides and confidence threshold of 95% and above. A conservative 
analysis identified 12 up-regulated proteins and 4 down-regulated proteins in all three 
replicates. We identified proteins of importance such as, Slc25a5, ADP/ATP translocase 
2, and Slc25a3 Solute carrier 25. Interestingly, on GeneGo analysis, oxidoreductases, and 
proteins associated with mitochondria, oxidative phosphorylation, TCA cycle, and Na+/
K+ transporters, were up-regulated proteins, and proteins associated with cytoskeletal 
reorganization, protein folding, and cell adhesion were down regulated, a pattern interesting 
from stem cell biology stand point Conclusions: The proteome of low-turnover cells is 
distinctive from that of other cell types present in the adult kidney. Based on our initial 
results, BrdU retention likely identifies stem cells in the adult kidney; however, biological 
significance of identified protein needs further confirmation.
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Identification of Phosphoproteins Associated with Neutrophil Granule 
Exocytosis by Mass Spectrometry  David W. Powell,1,2 Gregory Luerman,2 
Angela Kain,1 Silvia Uriarte,1 Richard Ward,1 Kenneth McLeish.1,2,3  1Medicine, 
Univ Louisville; 2Biochemistry, Univ Louisville; 3VAMC, Louisville, KY.


Regulated exocytosis of neutrophil intracellular storage granules is necessary for 
neutrophil participation in ANCA-associated vasculitis. Pharmacologic inhibitors have 
identified signal transduction pathways that contain p38 MAPK, the non-receptor tyrosine 
kinases Hck and Fgr, and protein kinase C as regulators of neutrophil exocytosis. However, 
the granule-associated substrates of these kinases are unknown. The present study combined 
a novel inhibitor of SNARE protein mediated membrane fusion with proteomic techniques 
to identify temporal changes in phosphorylation of proteins associated with specific granules. 
To prevent phosphoproteins being lost by exocytosis of granules, human neutrophils 
were pretreated with a TAT-fusion protein containing a SNARE domain from SNAP-23 
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(TAT-SNAP-23) which inhibited specific granule exocytosis by 75±10%. Following TAT-
SNAP-23 pretreatment, neutrophils were stimulated with fMLF for 0s, 30 s, 1 min, and 2 
min; subjected to nitrogen cavitation; and granule fractions were isolated by percoll density 
gradient centrifugation. Intact specific granules were subjected to chymotrypsin or trypsin 
proteolysis to obtain peptides from membrane-associated proteins. Phosphopeptides were 
selectively enriched by IMAC and reversed phase HPLC-MS/MS was used to identify 
potential phosphoproteins and phosphorylation sites. 199 peptides from 183 unique proteins 
were identified. Gene Ontology was used to define functional classes of these proteins, 
which included known regulators of vesicle trafficking. Bioinformatic analysis was used to 
determine consensus motifs for p38 MAPK and Src kinases. A potential Src tyrosine kinase 
motif was identified from a phosphopeptide corresponding to G protein coupled receptor 
kinase 5 (GRK5). Immunoblot analysis and confocal microscopy determined that GRK5 
translocated to specific and gelatinase granules upon fMLF stimulation. In conclusion, 
proteomic analysis of neutrophil specific granules identified a number of potential targets 
of kinases that regulate exocytosis.
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Cilia Movement Increases the Expression of Raf Kinase Inhibitor, a Protein 
That Suppresses Cell Proliferation  Michael G. Janech,1,3 Elizabeth Favre,1 
John M. Arthur,1,3 Stacy Steele,1 Ryan Reichert,1 Lisa M. Guay-Woodford,2 P. 
Darwin Bell.1,4  1Medicine/Nephrology, MUSC, Charleston, SC; 2Medicine, UAB, 
Birmingham, AL; 3Ralph H. Johnson, VA Med Ctr, Charleston, SC; 4Recessive 
PKD Core Center, UAB.


Non-motile cilia at the apical membrane of renal epithelial cells have been proposed to 
act as environmental sensors/mechano-sensory transducers. Cilia-mediated signaling may 
also help control/maintain cell differentiation. To further understand the function of cilia, 
proteomic studies were performed in immortalized collecting duct cell lines obtained from 
the Oak Ridge mouse expressing a hypomorph allele of the tg737 gene (cilia (-) cells). A 
full-length tg737 cDNA was reinserted into this cell line resulting in cilia expressing cells 
(cilia (+)). Both groups of cells were +\- subjected to 12 hrs of rotation at 1 Hz. Cell lysates 
analyzed by 2D gel electrophoresis and 352 spots were matched between the four groups. 
Significant spots were selected for identification by tandem mass spectrometry. Forty-four 
proteins were identified with cytoskeletal proteins largely represented. For instance, levels 
of tropomyosin-1 and beta-galactosidase binding protein (Galectin-1) were approximately 
two fold higher in cilia (+) cells compared to cilia (-) cells. Cilia movement for 12 hrs 
increased expression of both proteins in cilia (+) cells, while there were no changes in 
tropomyosin-1 or galectin-1 in cilia (-) cells. Of interest was the identification of raf-1 
kinase inihibitor protein (RKIP), a signaling protein that suppresses cell proliferation. 
In the absence of rotation, RKIP levels were not different between cilia (-) and cilia (+); 
however, after continuous rotation, RKIP was 1.3 fold higher in cilia (+) cells. RKIP levels 
did not change in cilia (-) cells. These results suggest that ciliary bending is a stimulus that 
promotes expression of structural and signaling proteins. We propose that flow-induced 
cilia bending may serve as an important signal that increases RKIP levels, suppressing cell 
proliferation and therefore, contributing to the maintenance of terminal differentiation in 
renal tubular epithelia cells.
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Effect of Maternal Dexamethasone Treatment on Fetal Kidney Protein 
Expression  Mariko Hida, Midori Awazu.  Department of Pediatrics, Keio 
University School of Medicine, Tokyo, Japan.


Intrauterine environment can program the fetus to develop diseases in adult life. In 
animals, maternal treatment with synthetic glucocorticoid results in a nephron deficit 
and development of hypertension in the offspring, but the mechanism has not been fully 
elucidated. To identify proteins that mediate the effect of maternal dexamethasone treatment 
on nephron number, we analyzed patterns of protein expression in rat fetal kidney. The 
offspring of dams given intraperitoneal injection of dexamethasone 0.2 mg/kg on embryonic 
day 15 and 16 (DEX) and control dams (CON) were examined. Protein was extracted from 
embryonic day 18 metanephroi (n=20-22) and analyzed using Panorama Ab Microarray 
(XPRESS Profiler725). Body weight and kidney weight were significantly reduced in 
DEX compared with CON (1.62±0.02 vs 1.71±0.04 g and 8.65±0.20 vs 9.99±0.25 mg, 
respectively). Nephron number assessed on kidney sections was significantly reduced in 
DEX. Of 616 proteins examined, 27 and 40 proteins demonstrated a minimal 1.25-fold 
increase or decrease, respectively, between DEX and CON. Proteins upregulated by DEX 
were related to signaling (zyxin, Pyk2 pTyr579, 14-3-3, PPT-PEST, p19INK4d, NOS1), 
apoptosis (TNFRSF21, TNFRSF6B, HSP90B1, caspase 13, MADD), gene regulation 
(PIASx, RNAse L, NBS1, NFkB), protein degradation (cathepsin D), stress (HSP70), protein 
binding (MAP1b) and others. Proteins downregulated included those in the regulation 
of apoptosis (BclxL, DR4, Bmf, BID, caspase 6 and 7, Bclx, Zip kinase, granzyme B), 
signaling (Akt1, c-Jun pSer63, SAPK3, FRS2, ATF1, Annexin VII, Prkcb1, SHPTP2, leptin, 
substance P receptor, c-Myc, androgen receptor, FAK, FGF9, GRP1, SIRPα, estrogen 
recepotor), cellular response to starvation (Sir2), protein degradation (SUMO1, MDMX, 
granzyme B), development (β catenin, ASC2), cytoskeleton (TOM22, g tubulin, afadin), 
extracellular matrix (chondroitin sulfate, laminin), and cytokine (TNFα). In conclusion, we 
have identified a number of proteins that are altered by maternal dexamethasone treatment. 
There were many proteins involved in apoptosis, signaling, and protein degradation, which 
may be important in the pathogenesis of glucocorticoid-induced nephron deficit.
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Proteomic Analysis of Serum from Erythropoietin Sensitive and 
Erythropoietin Resistant Hemodialysis Patients  Andrew J. Dailey, Michael 
L. Merchant, Adam E. Gaweda, Daniel W. Wilkey, Michael E. Brier, Jon B. 
Klein.  Internal Medicine, University of Louisville, Louisville, KT.


Despite protocols for anemia management in the ESRD population, a large proportion 
of patients do not respond to typical doses of erythropoietin (EPO). Pro-inflammatory 
mediators have been implicated in the diminished response to administered EPO. However, 
the mechanisms leading to EPO resistance are incompletely understood. Our group has 
used peptidomic techniques to provide insight into protein changes associated with 
pathological mechanisms in various kidney diseases. This suggests the hypothesis that 
in states of erythropoietin resistance there are quantitative and qualitative differences in 
plasma peptides that may result in an altered response to erythropoeitin. To address this 
hypothesis we performed top-down LC-MALDI-TOF MS peptidomic analysis comparing 
panels of isolated plasma peptides from two groups of patients: one group with a normal 
erythropoietin response and another group composed of hypo-responders. Subjects were 
identified based on their EPO response index (ERI) over a period of six months, where 
ERI was the EPO dose divided by the resulting hemoglobin one month later. The ERI was 
averaged over a six month period. The lowest quintile was assigned to the normal responder 
group while the highest quintile was assigned to the resistant responder group. We analyzed 
two separate samples. The first, FX1, contained freely soluble peptides while the FX2 
portion contained bound plasma peptides. We observed that 50 peptides in the FX1 panel 
had differential abundance (p < 0.05) compared with 96 peptides in the FX2 panel. Using 
mass spectrometry, we identified two peptides in the bound fraction (FX2) as fragments 
of fibrinogen beta chain. Genetic mutations in this peptide fragment have previously been 
linked to proinflammatory states. We conclude that there are qualitative and quantitative 
differences in plasma peptides that are responsible for the variable response to EPO. Plasma 
peptide analysis in this setting may improve our understanding of the pathophysiology 
leading to EPO resistance in the ESRD population.
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2D-DIGE Analysis of the Urine Proteome in Chronic Allograph Dysfunction  
Elisenda Bañón-Maneus, Fritz Diekmann, Daniel Moya-Rull, Luis F. Quintana, 
Maria J. Ramírez-Bajo, Jordi Rovira, Ignacio Revuelta, Natalia Hierro-
Garcia, Amanda Solé-González, Josep M. Campistol.  Nephrology and Renal 
Transplantation, Laboratori Experimental de Nefrologia I Transplantament 
(LENIT), Hospital Clínic de Barcelona, Barcelona, Spain.


Urinary proteins may provide clues regarding pathogenesis of kidney disease as well 
as providing markers of disease activity. We employed two-dimensional differential in-
gel electrophoretic analysis (2-D DIGE) to assess multiple urine samples in patients with 
chronic allograph dysfunction (CAD), with different IFTA degrees.


Morning spot urine of kidney transplant patients treated with Tac+MMF+Pred with a 
protocol biopsy two years after TX. All the patients had IFTA degree determined by biopsy. 
Control (normal histology) and patient urinary protein were analyzed by 2-D DIGE and 
DeCyder analysis, 21 different proteins could be identified of the 31 differential expressed 
spots, of which 14 felt increased in IFTA II-III group in comparison to IFTA I or normal 
histology group (IFTA 0) and 7 felt decreased. Of these 21 proteins just 9 were referred into 
the normal urine. Surface-enhanced laser desorption/ ionization-time of flight analysis of in-
gel tryptic digest of these spots reveladed us that beta-2 microglobulin, MASP-2, alpha-1-B-
glycoprotein, leucine-rich alpha-2-glycoprotein 1, alpha-1-antitrypsin, Gelsolin, apoptosis-
inducing factor, heparan sulfate proteoglycan, anti TNF-alpha antibody light-chain Fab 
fragment, immunoglobulin lambda light chain, dimethylarginine dimethylaminohydrolase 
2 and protein 1 (under intellectual protection process) are differentially expressed. Western 
Blot of these proteins confirmed the differential expression into the different groups. 
Immunostaining of human kidney biopsies shows differential expression of the protein 1 
in the proximal or distal tubules and glomeruli.


In conclusion, we developed a method to analyze numerous urine samples from patients 
and allowed for detection and identification of possible IFTA urinary biomarkers that could 
have important significance into the understanding of CAD.
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Differentiation of Type 1 and 2 Diabetes by Urinary Peptidome Analysis  
David M. Maahs,1 Justyna Siwy,2 Harald Mischak,2 Peter Rossing,3 Petra Zürbig,2 
Janet K. Snell-Bergeon.1  1Barbara Davis Center for Childhood Diabetes, 
University of Colorado Denver, Aurora, CO; 2Mosaiques Diagnostics GmbH, 
Hannover, Germany; 3Steno Diabetes Center, Gentofte, Denmark.


Background: In a previous study, we demonstrated that urinary proteome analysis 
allows the identification of biomarkers that show statistically significant differences between 
subjects with diabetes and those without diabetes, and enable detection of diabetic patients 
with high accuracy. In this study, we further validate these biomarker patterns. Further, we 
aim towards identifying differences between patients with type 1 and 2 diabetes.


Methods: High-resolution capillary-electrophoresis coupled to mass-spectrometry 
(CE-MS) was used for the analysis of 315 controls and 382 patients with either type 1 or 
2 diabetes. Subsequently, a subset of patients with type 1 and type 2 diabetes was used as 
a training set to identify biomarkers, which differentiate type 1 and type 2 diabetes. In the 
next step, these biomarkers were evaluated in an independent set of normoalbuminuric 
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subjects (n=108). For further validation, these biomarkers were applied to diabetic patients 
of type 1 and type 2 with different albumin excretion rates (n=369).


Results: The previously described biomarkers for diabetes were validated in the 
independent set of 697 samples, with 94% accuracy. We have further identified peptide 
biomarker candidates that are differentially regulated between types 1 and type 2 diabetes 
in urine of affected patients. These biomarkers were combined to a biomarker pattern, 
enabling differential diagnosis of type 1 and 2 diabetes in a test set of normoalbuminuric 
patients without chronic kidney disease with 93% accuracy. The model demonstrated a 
classification accuracy of 91% when applied to an extended set of patients independent of 
their kidney status. Currently 45 of the biomarkers were identified.


Conclusion: Urinary peptides differ significantly between patients with diabetes and 
non-diabetic individuals. Further, several urinary peptides show diabetes-type specific 
changes in their levels. These peptides may be helpful in pinpointing differences in the 
pathophysiology of type 1 and type 2 diabetes.


Disclosure of Financial Relationships: nothing to disclose
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Identifying Urinary Biomarkers of Diabetic Nephropathy: Optimizing 
iTRAQ, a Differential Mass Spectrometry Workflow  Maryam Afkarian,1 
Simon Dillon,2 Manoj K. Bhasin,2 Manuel C. Guerrero,2 Robert G. Nelson,3 
William C. Knowler,3 Ravi Thadhani,1 Towia A. Libermann.2  1Renal, 
Massachusetts General Hospital, Boston, MA; 2Beth Israel Deaconess Medical 
Center, Boston, MA; 3National Institute of Diabetes and Digestive and Kidney 
Diseases, NIH, Bethesda, MD.


Background: Diabetic nephropathy (DN) is the leading cause of end-stage renal 
disease. Development of novel diagnostic and therapeutic targets requires new markers of 
disease onset and progression. We plan to identify biomarkers of early DN using iTRAQ, 
a differential proteomic scan, to compare urine samples from patients with/without early 
DN. Here, we report our preliminary results in standardizing the iTRAQ workflow for 
urine proteomic analysis.


Methods: We used urine from normal controls to evaluate the effect on iTRAQ spectra 
of protease inhibitors, protein concentrations, iTRAQ label quantities, extraction method 
and depletion of albumin/IgG. We also evaluated reproducibility of the spectral results in 
these experiments. Finally, we applied the optimized workflow to four case-control pairs 
of long-stored urine samples from Pima Indians with type 2 diabetes (T2D).


Results: We found that:
• Absence or presence of protease inhibitors did not affect the iTRAQ spectra.
• The minimum starting protein required was 20ug/label.
• Protein extraction by ethanol or methanol precipitation had the highest protein yield 


and most reproducible spectra.
• Albumin/IgG depletion did not increase the number of identified proteins or depth 


of proteome coverage.
• Analysis of muliplicate samples yielded a CV of 15-25% for identified peptides.
• This protocol was successfully applied to long-stored samples from a longitudinal 


study of Pima Indians with T2D. Even in a small sample set, the disease and normal samples 
formed separate clusters.


Conclusions: We have optimized a differential proteomic protocol for application to 
urine, which we will next apply to a differential proteomic analysis of urine samples from 
patients with and without early DN.


This work was supported by a Juvenile Diabetes Research Foundation (JDRF) 
postdoctoral fellowship to MA and a JDRF regular research grant to RT.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Fenofibrate Treatment on Urinary Protein Profile in Healthy 
Subjects  Jean-claude Ansquer,1 Harald G. Geppert,2 Eric Schiffer,2 Christelle 
Foucher,1 Darren Wilbraham.3  1Laboratoires Fournier, Daix, France; 
2Mosaiques Diagnostics, Hannover, Germany; 3Guy’s Drug Research Unit, 
Quintiles, London, United Kingdom.


The effect of 6-week fenofibrate treatment on the urinary proteome pattern was 
evaluated in healthy subjects. Detection of quantitative and qualitative changes in the 
low molecular weight proteome was performed using capillary electrophoresis-mass 
spectrometry (CE/MS) and tandem MS. Profiling was carried out for urine samples 
of 26 subjects before (baseline) and after (visit 3) fenofibrate treatment (145 mg/day). 
Peptides detected with a frequency of ≥ 50% in at least one visit were considered for 
statistical analysis. Out of 88 peptides which differed after treatment, further validation 
by randomly excluding samples at each visit identified 36 peptides statistically significant 
(p<0.05) in at least 5 of 10 permutations. The comparison with an age- and sex-matched 
control group of healthy subjects showed that 19 peptides were consistent and sensitive 
fenofibrate markers. Three of these markers were identified as fragments of Collagen α-1 
(I) with a reduction (-38%, -29% and -5%) in urinary levels after treatment. Collagen α-1 
are predominant substrates of matrix-metalloproteinase-9 (MMP-9). A lowered MMP-9 
activity could explain lower urinary excretion of the three collagen α-1 (I) fragments after 
fenofibrate treatment.


Analysis of coronary artery disease (CAD) using linear classifier algorithm and renal 
tubular and glomerular damage specific polypeptide pattern using Support Vector Machines 
(SVM)-based biomarker model revealed that no subject was suspicious for CAD or renal 
dysfunction despite a modest increase in the renal tubular and glomerular pattern scores 
after treatment.


Awaiting studies in dyslipidemic subjects, changes in urinary proteome after 6 weeks 
fenofibrate treatment do not suggest the presence of renal damage.


Disclosure of Financial Relationships: employer: Laboratoires Fournier S.A., a 
Solvay Pharmaceutical Company.
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Urinary Proteome Analysis for Diagnosis of Diabetic Nephropathy  Peter 
Rossing,1 Petra Zürbig,2 Stefan Conrads,2 Harald Mischak,2 Gerjan Navis.3  
1Steno Diabetes Centre, Gentofte, Denmark; 2Mosaiques Diagnostics GmbH, 
Hannover, Germany; 3University Medical Centre Groningen, Groningen, 
Netherlands.


Background: Diabetic nephropathy (DN) is a leading cause of morbidity and mortality 
in people with diabetes mellitus. Current clinical methods to predict development of diabetic 
kidney disease are subject to measurement variability and lack predictive power. Improved 
methods to detect early DN are needed.


Research design and methods: In several recent studies, it has been shown that urinary 
proteome analysis enables the definition of biomarkers specific for diabetes, for chronic 
kidney disease (CKD), and for DN. These might prove valuable in clinical practice, but, 
confirmation of their diagnostic value in independent patient population, not included in 
the original samples used in discovery, is required to support their validity and robustness. 
Therefore, we aimed to validate these biomarkers and biomarker-based models in an 
independent blinded set of 145 samples, collected prospectively in multiple centers not 
involved in the original identification of biomarkers to rule out any center-based bias.


Results: Urinary profiling using CE-MS was successfully applied to urine samples 
of diabetic patients with or without existing DN. Models for the diagnosis of CKD in 
general and for the identification of patients with DN in particular were validated with this 
multicentre blinded test set and allowed diagnosis of DN with high accuracy (AUC=0.96) 
(see figure 1). Furthermore, diagnosis of diabetes mellitus was performed with a sensitivity 
of 98.6%.


Conclusions: These results indicate the potential of CE-MS for clinical diagnosis based 
on naturally occurring urinary peptides.


Disclosure of Financial Relationships: nothing to disclose
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Urinary Proteomics for Early Diagnosis, Prognosis and Therapy Monitoring 
in Diabetes and Diabetes-Associated Complications  Petra Zürbig,1 Stefan 
Conrads,1 Harald Mischak,1 Peter Rossing.2  1Mosaiques Diagnostics GmbH, 
Hannover, Germany; 2Steno Diabetes Centre, Gentofte, Denmark.


Background: Diabetic nephropathy may be detectable even at early stages in the urinary 
proteome. In this study we present recent data indicating that urinary proteome analysis is 
a valuable tool for early and sensitive detection of diabetes-associated patho-physiological 
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changes, assessment of disease progression and monitoring of therapy success.
Research design and methods: High-resolution capillary-electrophoresis coupled to 


time-of-flight mass-spectrometry (CE-MS) was used to profile the low-molecular-weight 
proteome in urine of type 2 diabetic patients collected in longitudinal trials for up to 10 
years at two different clinical centers in Denmark and Australia.


Results: When applying previously defined biomarker patterns for diabetic nephropathy 
and for chronic kidney disease onto the data obtained from normo- or microalbuminuric 
subjects, we could demonstrate that these biomarkers enabled prediction of development 
of overt DN with an AUC>0.85 (p<0.0001) for a period of > 5 years. One of the hallmarks 
of diabetes and associated complications appears to be the increase in extracellular matrix 
(ECM) and the release of its components, most notably collagen and elastin. This process 
appears to be in part due to reduced proteolysis, possibly due in part to stabilization of the 
proteins by oxidation and glycation, and is reflected at a very early stage by the decrease 
in urinary collagen fragments. Assessment of these, rather than urinary albumin, seems 
to result in a much higher accuracy of predicting disease than microalbuminuria. Further, 
prognosis of progression towards DN will help targeting therapeutic intervention, ideally 
before irreversible damage has occurred.


Conclusions: Urinary proteome analysis enables the non-invasive assessment of 
diabetic kidney disease at an early stage via determination of specific collagen fragments, 
opening an avenue towards targeted therapeutic intervention.


Disclosure of Financial Relationships: employer: Employee of mosaiques diagnostics 
GmbH.
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Utility of Urinary Proteomic Profile in the Diagnosis of Chronic Allograft 
Dysfunction Using 2D DIGE Technology  Elisenda Bañón-Maneus, Fritz 
Diekmann, Daniel Moya-Rull, Luis F. Quintana, Maria J. Ramírez-Bajo, Jordi 
Rovira, Ignacio Revuelta, Natalia Hierro-Garcia, Amanda Solé-González, 
Josep M. Campistol.  Nephrology and Renal Transplantation, Laboratori 
Experimental de Nefrologia I Trasplantament (LENIT), Hospital Clínic de 
Barcelona, Barcelona, Spain.


This study investigates the utility of proteomic analysis of urinary samples as non-
invasive method to detect and evaluate the chronic allograph dysfunction (CAD). CAD 
has a fatal effect on graft survival despite significant improvements in therapeutics, the 
graft loss associated with CAD remains high. Proteomics is seeing increasing use as a 
means of identifying new mechanistic hypotheses in physiology. Proteomics based on two-
dimensional electrophoresis (2DE) has been optimized with the development of DIGE.


The aims of our study are to establish a proteome map of stable renal patients as a 
reference protein database, to validate the utility of 2D-DIGE technology to find new 
candidates as CAD urinary biomarkers.


Morning spot urine of kidney transplant patients treated with Tac+MMF+Pdn with a 
protocol biopsy two years after TX with IFTA 0-I-II/III (n=8/group) was collected. 2D silver 
stained and mass spectrometry (MS) analyses were used to establish the proteome map and 
2D-DIGE and MS were used to identify proteins exhibiting differential abundance.


In this work it is shown the 2D map of renal transplant patients with normal histology 
where it was observed that only 36% of the identified proteins overlap with the yet 
listed proteins. Of the 105 excised spots from gels, 71 forms of 41 unique proteins were 
identified.


Using the 2D-DIGE, 21 different proteins could be identified of the 31 differential 
expressed spots, of which 14 felt increased in IFTA II-III group in comparison to IFTA I 
or normal histology group and 7 felt decreased. Of these 21 proteins just 9 were referred 
into the normal urine.


In conclusion the 2D map of IFTA 0 group where established and we identified 12 
proteins candidates to be a urine biomarkers of CAD. It will be important in future studies 
to validate the sensitivity and specificity of these biomarker panels in clinical samples from 
large cohorts and from multiple clinical situations.


Disclosure of Financial Relationships: nothing to disclose
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Combinations of Biomarkers Predict the Need for Renal Replacement 
Therapy in AKI  Michael G. Janech,1,2 Evelyn C. Lewis,1 Jonas S. Almeida,3 
John M. Arthur.1,2  1MUSC, Charleston, SC; 2Ralph H Johnson VA Med Ctr, 
Charleston, SC; 3UT MD Anderson Cancer Center, Houston, TX.


There are no good therapies to improve outcome in AKI, partly because there are no 
biomarkers to guide enrollment in clinical studies. Candidate biomarkers have been proposed 
to diagnose early AKI but relatively few have been examined for their ability to predict 
renal replacement therapy (RRT). A test which can predict RRT could be used to determine 
which patients should be enrolled in clinical trials. We measured 23 analytes in urine of 
100 patients with AKI to determine their ability to predict RRT. Twenty-three patients met 
the endpoint (RRT or serum creatinine >6) and 73 did not. The predictive quality of each 
analyte was judged by the area under the ROC curve (AUC). The best single predictors for 
RRT were NGAL (AUC 0.78), albumin (0.72), IL-6 (0.69), IL-18 (0.68) and APACHE II 
score (0.68). The AUC for NAG was 0.66 and for KIM-1 was 0.63. Normalizing for urine 
creatinine did not improve the performance of the tests. To determine if combinations of 
analytes could predict the outcome more reliably, we randomly selected 75 of the patients 
to train a nearest related neighbor (NRN) algorithm. All 23 urine analytes, urine creatinine, 
and the APACHE II score were used to predict the outcome. The AUC for the NRN analysis 
was 0.83. To confirm the accuracy, we used the algorithm to blindly predict the outcome of 
the 25 patients that were not used to train it. Eight patients in this validation set required 
RRT. The AUC of the NRN in the validation set was 0.74. Although only 3 of 8 patients 
that required RRT were accurately predicted (38% sensitivity), all of the patients with a 


positive prediction required RRT (100% positive predictive value). This test using readily 
available assays could be used to randomize patients in a clinical trial since all patients 
who tested positive in the validation set required RRT. A new NRN algorithm using all 100 
patients improved the AUC from 0.83 to 0.88 demonstrating that increasing the number of 
patients in the training set will increase the accuracy.


RRT + RRT -
TEST + 3 0 PPV 100%
TEST - 5 17 NPV 77%


Sensitivity 38% Specificity 100%
Disclosure of Financial Relationships: nothing to disclose
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Establishment of ELISA Systems To Evaluate Ectodomain and Full-
Length Forms of Megalin Shed in Human Urine  Shinya Ogasawara,1,2,3 
Hiroyuki Kurosawa,3 Tetsuro Takeda,1 Noriaki Iino,1 Hiroyoshi Sato,2 Yoshiki 
Suzuki,1 Katsuhiko Asanuma,4 Yasuhiko Tomino,4 Kunihiro Yamagata,5 Ichiei 
Narita,1 Fumitake Gejyo,1 Yoshiaki Hirayama,3 Sakari Sekine,3 Akihiko Saito.2,1  
1Nephrology, Niigata University, Japan; 2Applied Molecular Medicine, Niigata 
University, Japan; 3Denka Seiken Co., Ltd., Japan; 4Nephrology, Juntendo 
University, Japan; 5Nephrology, Tsukuba University, Japan.


Megalin, an endocytic receptor in proximal tubule cells (PTCs), reabsorbs glomerular-
filtered proteins. Most biomarkers currently used to assess PTC injury are megalin’s 
ligand proteins, of which urinary excretion levels are increased by reduced megalin 
functions. To detect earlier signs of PTC injury and elucidate its pathogenic mechanisms, 
we investigated abnormal megalin excretion in human urine. Monoclonal antibodies 
(mAbs) were raised to the recombinant N-terminal ligand-binding domain 1 (LBD1) 
and C-terminal cytoplasmic tail (CT) of human megalin. Sandwich ELISA systems were 
established to assay “N-megalin” and “C-megalin” forms, using two anti-LBD1 and two 
anti-CT mAbs, respectively. Using gel-filtration fractionated urine samples, the C-megalin 
assay was found to primarily identify full-length megalin, whereas the N-megalin assay 
mainly detected abundant ectodomain fragments that were not detected by the C-megalin 
assay. Ultracentrifugated urine samples were used to determine that N-megalin forms are 
in a soluble fraction, whereas C-megalin forms are in both soluble and insoluble fractions. 
Urinary C-megalin excretion was increased in correlation with the renal histological severity 
of IgA nephropathy and clinical progression of diabetic nephropathy. The diagnostic 
sensitivity of the C-megalin assay for clinical staging of each disease was higher than 
those of urinary α1-microglobulin, β2-microglobulin and NAG assays. In contrast, the 
cases showing increased urinary N-megalin excretion were found more in the earlier 
stages, indicating that N- and C-megalin assays detect different features of PTC injury. In 
conclusion, our ELISA systems identified ectodomain and full-length shed forms of megalin 
that would be useful as two distinct CKD biomarkers in urine.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2392


Robust Reference Panel of Urinary Exosomal Proteins Identified by LC-MS/
MS  Thomas F. Hiemstra,1,2 Phil Charles,2 Svenja Hester,2 Caroline Robinson,1 
Kathryn S. Lilley,2 Fiona E. Karet.1  1Medical Genetics and Renal Medicine, 
University of Cambridge, United Kingdom; 2Cambridge Centre for Proteomics, 
University of Cambridge, United Kingdom.


Background: Exosomes in human urine have recently been described, and have been 
proposed as a potential source of biomarkers for a variety of renal and systemic diseases. 
However, inter-individual variation and reproducibility of previously published protein 
identifications are unknown. To address these questions, we performed proteomic analysis 
of exosomal fractions of separate large volume urine samples.


Methods: Urinary exosomes were isolated from second morning void urine samples 
from 4 healthy male volunteers (age 28–35). Exosomal integrity was confirmed by 
Western blot and immunogold electon microscopy. Samples were separated by 1D gel 
electrophoresis, in-gel trypsin digested and subjected to LC-MS/MS. Spectra were analysed 
using a novel algorithm combining Mascot and Percolator¹. Positive protein identifications 
from individual subjects were compared to evaluate reproducibility. Ambiguous 
identifications were explored with Protein Identification and Properties Explorer (PIPE), 
and proteins were retained if derived from a single gene.


Results: 1540 unique proteins were identified. However of these, only 82 were found 
in all four samples. This group contained twenty three percent that were not present in 
previously published analyses, which have used pooled samples. Ontogeny analysis revealed 
mixed functional origins, including cytoskeletal proteins, glycolytic enzymes and calcium 
sensing proteins, reflecting the biological derivation of the exosomal compartment.


Conclusions: We have identified a robust panel of reference proteins shared among 
normal urinary exosomes. Several of these are newly identified, reflecting methodological 
refinements. This biomarker set provides a platform for interrogation of pathophysiological 
processes.


1. Brosch M, et al. Accurate and Sensitive Peptide Identification with Mascot Percolator. 
J. Proteome Res. 2009;8:3176-81.
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Urinary Exosomal Albumin Is a Biomarker of Diabetic Nephropathy  
Mohammad R. Mataria,2 Adair M. Dempsey,2 Alison M. Bland,2 Michael G. 
Janech,1,2 Milos N. Budisavljevic,1,2 John M. Arthur.1,2  1Ralph H Johnson VA 
Med Ctr, Charleston, SC; 2MUSC, Charleston, SC.


Urine albumin excretion is a marker to predict early diabetic nephropathy but it 
lacks sufficient sensitivity and specificity. A possible reason for its shortcomings as a 
biomarker is variable absorption of albumin in the proximal tubule. Urine exosomes are 
vesicles containing plasma membrane and cytoplasmic contents from all parts of the 
nephron. Exosomes originating from the proximal tubule may contain filtered albumin 
that is reabsorbed, packaged into exosomes and excreted into the urinary space. We 
hypothesized that albumin associated with urinary exosomes may better reflect glomerular 
albumin permeability making it a marker for early diabetic glomerular injury. Exosomes 
were prepared by ultracentrifugation. After normalizing the amount of exosomal protein 
loaded based on urine creatinine concentrations, the samples were separated by 1D PAGE 
and stained with Sypro ruby. A band at 66 kDa was the predominant protein and was 
recognized by an antibody against albumin. The density of the albumin band was determined 
for each patient and used in the subsequent analyses. There was no correlation between 
exosomal albumin (EA) content and total urinary albumin in the same sample (R 2=0.0011) 
demonstrating that EA content is independent of free urinary albumin concentration. Mean 
EA was greater in patients with diabetes compared to healthy subjects (5341±1290 vs 
260±68 density units, p = 0.0006). To determine if glycemic control was associated with 
EA in patients with microvascular disease, we compared EA to mean HbA1C concentration 
over the previous year. There was a threshold effect where patients with a mean HbA1C 
concentration lower than 8.3 had low EA while 5 of the 6 patients with higher HbA1C 
had elevated EA. Mean EA in patients with HbA1C <8.3 was 855±86 while in the >8.3 
group mean EA was 6329±1761 density units (p=0.01). Finally, immunogold electron 
microscopy demonstrated a specific population of exosomes in urine that were associated 
with albumin. These data demonstrate that albumin is associated with exosomes and that 
EA is a potential biomarker for early diabetic nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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Long Term Enzyme Replacement Therapy and Kidney Function in Patients 
with Fabry Disease  Frank Breunig,1 Dorothee Schönfeld,1 Frank Weidemann,2 
Markus Niemann,2 Christoph Wanner.1  1Department of Nephrology, University 
Hospital Würzburg, Würzburg, Bavaria, Germany; 2Department of Cardiology, 
University Hospital Würzburg, Würzburg, Bavaria, Germany.


Background: Enzyme replacement therapy (ERT) with recombinant human α- 
galactosidase A enhances microvascular globotriaosylceramide clearance and has been 
shown to improve clinical symptoms in patients with Fabry disease. We evaluated the effect 
of ERT on Fabry nephropathy at different stages during long term follow up.


Methods: Single centre, prospective, open label, treatment study in 37 Fabry patients 
(11 females) with a mean age of 42±10 years. Recombinant α-galactosidase A was 
administered in a dosage of 1 mg/kg body weight every second week. We investigated the 
effect of therapy on renal function monitored by clearance of 99Tc- DTPA and proteinuria 
measured by 24 hour urine collection. Patients were evaluated according to their baseline 
glomerular filtration rate (GFR) above 90 ml/min/1.73 m2 (chronic kidney disease [CKD] 
stage 1), between 60 and 89 ml/min/1.73 m2 (CKD stage 2) and between 15 and 59 ml/
min/1.73 m2 (CKD stages 3 and 4).


Results: Mean observation time was 37±21 months (range 12 to 72). Overall glomerular 
filtration rate declined form 89±29 to 80±31 ml/min/1.73m2 (p=0.003) and serum creatinine 
increased from 1.1±0.6 to 1.3±1.2 mg/dl (p = 0.04). Patients with CKD stage 1 (n = 17; 
GFR 109.5 ±18 vs. 99.0 ±19 ml/min/1.73m2, p=0.052) and stage 2 (n = 12; GFR 81.3±7.0 
vs. 75.1±18 ml/min/1.72m2, p = 0.14) did not show a significant change whereas patients 
with a GFR below 60 ml/min (CKD stages 3 and 4; n=8) had decline of renal function 
(27.7±14 vs. 19.2±10 ml/min/1.73m2; p=0.029). Patients with overt proteinuria at baseline 
(n=18) did not show any change during ERT irrespective of renal function (1.64 ± 1.49 
vs 0.93 ± 1.26 g/day).


Conclusion: Long term enzyme replacement therapy in Fabry patients at early stages 
of Fabry nephropathy decelerated the loss of kidney function compared to natural history 
data. Renal impairment in patients with advanced Fabry nephropathy (CKD stages 3 and 
4) at baseline may progress despite enzyme replacement therapy.


Disclosure of Financial Relationships: nothing to disclose
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Analysis of a ‘Knockin’ Pkhd1 Mouse Generating Epitope Tagged 
Fibrocystin  Jason L. Bakeberg, Woollard R. John, Tammachote Rachaneekorn, 
Tuan Han-Fang, Cynthia J. Hommerding, Vicente E. Torres, Peter C. Harris, 
Christopher J. Ward.  Division of Nephrology and Hypertension, Mayo Clinic, 
Rochester, MN.


Autosomal recessive polycystic kidney disease (ARPKD) is caused by mutations in the 
PKHD1 gene encoding fibrocystin. Understanding the role of fibrocystin has been hampered 
by lack of good antibodies to the mouse protein. Hence, the significance of splicing, other 
post-translational processing, and temporal and spatial expression of the endogenous protein 
at the cellular and sub-cellular level are poorly documented. We generated a mouse model 
(Pkhd1Pk/Pk) that has two SV5-Pk epitope tags engineered in-frame into a poorly conserved 
region immediately following the signal peptide, allowing the protein to be tracked. In 
the first 9 months that the Pkhd1Pk/Pk mouse has been studied, the livers and kidneys 


were histologically normal, showing that the tag does not interfere with protein function. 
Although Pkhd1 has been proposed to generate a multitude of splice forms, long range 
RT-PCR employing mRNA and northern analysis with total RNA showed little evidence of 
alternative splicing. Consistent with this, western analysis of Pkhd1Pk/Pk kidney membrane 
protein resolved fibrocystin as a 500kDa product, without other forms in the 15-550kDa 
range. Western analysis from newborn to 6 months showed abundant renal and weaker liver 
signal (both strongest up to 1 month). Immunofluoresence staining of tissue and primary 
cells showed fibrocystin present on primary cilia. Furthermore, analysis of urine and cell 
media by western indicated that fibrocystin is secreted in exosome-like vesicles. This new 
model shows the advantages of a knock-in system for study of endogenous protein, and 
has begun to resolve controversial issues regarding this disease.


Disclosure of Financial Relationships: nothing to disclose
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Raf Blockade Ameliorates Cyst Progression and Maintains Kidney Function 
in an Orthologous Mouse Model of Autosomal Dominant Polycystic Kidney 
Disease  Saori Nishio,1 Zhiheng Yu,1 Ming Ma,1 Prabha Ibrahim,2 Jiazhong 
Zhang,2 James Tsai,2 Gideon Bollag,2 Stefan Somlo.1  1Department of Medicine, 
Yale University, New Haven, CT; 2Plexxikon Inc., Berkeley, CA.


Increased renal epithelial cell proliferation has been proposed as a potential mechanism 
promoting cyst formation in Autosomal Dominant Polycystic Kidney Disease (ADPKD). 
The mitogen activated protein kinase/extracellular regulated kinase (MAPK/ERK) pathway 
has been implicated in this proliferation and was previously shown to be activated in 
both non-orthologous and orthologous animal models of ADPKD. However, inhibition 
of this pathway with the MEK 1/2 inhibitor U0126 had no effect on cyst progression or 
kidney function (Shibazaki et al., Hum Mol Genet, 2008; 17:1505). We evaluated a more 
upstream blockade of the MAPK/ERK pathway using a Raf inhibitor, PLX5568. Pkd1flox/


flox;Pkhd1-Cre mice were treated by daily gavage with either 100 mg/kg of PLX5568, 70 
mg/kg of PLX5568, or vehicle from age P10 to P24. Kidney weight to body weight ratio, 
cystic index, BUN, and proliferation rate as determined by BrdU incorporation were used 
to assess efficacy of treatment. The results, summarized in Table 1, showed a significant 
response to Raf inhibition in all four parameters assessed. Raf inhibition with PLX5568 
may be effective in slowing cyst growth in ADPKD.
Table 1: Treatment of a Pkd1 cystic model with PLX5568


Wild type (n) Vehicle (n) 70 mg/kg (n) 100 mg/kg (n)
Kidney/Body Wt (%) 1.49 (4) 20.43 (7) 6.93* (4) 4.17* (9)
Cystic Index (%) 3.13 (4) 66.68 (7) 39.13* (4) 38.36* (9)
BUN (mg/dl) 19.46 (4) 128.92 (5) 48.26* (4) 46.84* (5)
BrdU (%) N/A 4.34 0.66* 0.19*
*p<0.01 treatment vs. vehicle treated


Disclosure of Financial Relationships: nothing to disclose
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Cyst Morphology and Galectin-3 Subcellular Localization Are Abnormal in 
Cilia (-) Oakridge Polycystic Kidney (orpk) Mice Cell Line  Soundarapandian 
Vijayakumar, Hu Peng, Jeffrey Purkerson, George J. Schwartz.  Pediatrics, 
University of Rochester Medical Center, Rochester, NY.


Previous studies suggest that galectin-3, a β-galactoside binding protein, may act as a 
modifier protein in promoting Autosomal Recessive Polycystic Kidney disease (ARPKD) 
cystogenesis. We investigated the role of galectin-3 in ARPKD cystogenesis using Oakridge 
polycystic kidney mice (orpk) model system with mutation in a protein involved in cilia 
formation called polaris. Cilia (-) orpk mutant cells (pCDNA) and cilia (+) rescued cells 
that had stable transfection of polaris gene (BAP2) were obtained from Dr. Bradley Yoder 
(University of Alabama at Birmingham) and cultured on transwell filters as monolayers or 
in 3D Matrigel cultures as cysts. Immunostain analysis of monolayer and cyst cultures of 
these cell lines revealed that while galectin-3 showed predominantly apical / cytoplasmic 
localization in rescued cells, its localization was basolateral in mutant cells. Matrigel 
cysts from rescued cells had a well defined lumen whereas cysts from mutant cells did 
not. However, exogenous addition of recombinant galectin-3 (40µg/ml) during culture 
reversed the abnormal morphology of mutant cysts to that of the rescued cysts with proper 
lumen. Also, exogenous addition of galectin-3 decreased the average cyst size of pCDNA 
cysts from 94.8 + 5.6µm to 60.3 + 3.06µm. The average number of cysts decreased from 
11 to 7 per 10x fields. Although qRT-PCR studies showed no substantial changes in the 
mRNA levels of galectin-3 between the rescued and mutant cells, lysates of the mutant 
cells showed decreased amounts of galectin-3 in immunoblots. Our studies demonstrate 
that cystogenesis is altered in orpk mutant cells which are defective in primary cilia and 
that this defect can at least be partially rectified by exogenous addition of galectin-3. 
Metabolic labeling studies to test whether or not galectin-3 secretion is altered in mutant 
cells and dose response studies to further confirm the cyst-inhibitory effect of exogenous 
galectin-3 are in progress.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2398


Global Gene Expression Profiling in Early-Stage Polycystic Kidney 
Disease in the Han: SPRD Cy Rat Identifies a Role for RXR Signaling  
Masanori Kugita,1 Kazuhiro Nishii,2 Daisuke Yoshihara,1 Miwa Morita,1 Tamio 
Yamaguchi,1 Darren P. Wallace,3 James P. Calvet,3 Hiroki Kurahashi,4 Shizuko 
Nagao.1  1Edu & Res Ctr of Animal Models for Human Diseases, Fujita Health 
University, Toyoake, Aichi, Japan; 2Faculty of Rehabilitation, Fujita Health 
University, Toyoake, Aichi, Japan; 3Kidney Institute, University of Kansas 
Medical Center, Kansas City, KS; 4Division of Molecular Genetics, Fujita Health 
University, Toyoake, Aichi, Japan.


Han:SPRD Cy is a spontaneous rat model of polycystic kidney disease (PKD) caused 
by a missense mutation in Pkdr1. Cystogenesis in this model is not clearly understood. 
In the current study, we performed global gene expression profiling in early-stage cyst 
development in Cy/Cy kidneys, which have rapid disease progression; Cy/+ kidneys, which 
have slower disease progression; and normal (+/+) rat kidneys, at 3 and 7 days of postnatal 
age. Expression profiles of 41,124 genes were determined by microarray analysis, followed 
by validation with real-time RT-PCR. We selected genes with 1.5-fold expression changes 
compared with age-matched +/+ rats for canonical pathway analysis. The analysis found 
that 9 pathways were in common between 25 pathways obtained from 1,415 genes at 3 
days, and 32 pathways obtained from 3,168 genes at 7 days. Three significantly changed 
pathways were designated ‘VDR/RXR activation,’ ‘LPS/IL-1 Mediated Inhibition of RXR 
Function,’ and ‘LXR/RXR activation.’ These results suggest that retinoid X receptor (RXR) 
mediated signaling is significantly altered in kidneys with mutated Pkdr1. In gene ontology 
analysis, the functions of these RXR pathway genes were found to be involved in regulating 
cell proliferation and cell differentiation. In real-time RT-PCR analysis, the expression of 
Ptx2, Alox15b, OSP and PCNA, which are major markers of cell proliferation associated 
with the RXR pathway, were 5.27-, 2.83-, 2.92-, and 2.36-fold up-regulated in 3-day Cy/
Cy rats, respectively. Taken together, cell proliferation and cell differentiation signals 
controlled by RXR mediated pathways may have important roles during cystogenesis in 
the early developmental stages of PKD in Pkdr1 rats.


Disclosure of Financial Relationships: nothing to disclose
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The Novel Ciliary Function of Arf-Like Small GTPases  Yujie Li, Jinghua Hu.  
Department of Nephrology and Hypertension, Mayo Clinic, Rochester, MN.


Cilia serve as motile or sensory devices on most eukaryotic cells surface. Defects in 
either cilia biogenesis or cilia function contribute to a wide spectrum of human diseases, 
also termed ciliopathies. ADP-ribosylaton factor (ARF)-like (ARL) proteins belong to the 
Ras superfamily of small GTP-binding proteins involved in diverse cellular functions. 
Comparative genomics study and molecular analysis indicate that, of dozens Arf/Arl 
proteins, three ARLs, ARL-3, ARL-6, and ARL-13B, are conserved ciliary proteins over 
the course of evolution from nematode to human. Remarkably, arl-13b and arl-6 (also 
called BBS-3) are each identified as one of the causal genes for Joubert Syndrome and 
BBS syndrome, respectively; while the molecular mechanisms underlying the functions 
of ARLs in cilia as well as the disease pathogenesis remain elusive. Using C. elegans as a 
model, we demonstrated that ARL-13B, ARL-6, and ARL-3 all localize to cilia per se and 
play critical roles in regulating cilia biogenesis and/or cilia sensory function in C. elegans. 
ARL-13B localizes primarily to ciliary middle segment and this localization is dependent 
on its C-terminus. We found PKD-2 ciliary mislocalization and mating behavior defects in 
arl-13b; arl-3 double knockout worms are worse than those in single knockouts. However, 
various ultrastructural cilia defects observed in arl-13b knockout worms can be partially 
rescued by arl-3 deletion. In addition, a constitutively active ARL-3 protein exacerbates 
the ultrastructural cilia defects in arl-13b animals. Taken together, our data suggest an 
intriguing working model that ARL-13B and ARL-3 act in concert in cilia sensory functions, 
but surprisingly, function antagonistically in cilia biogenesis process.


Disclosure of Financial Relationships: nothing to disclose
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Mitochondrial Defects in S. cerevisiae Lacking the XPNPEP3 Ortholog  John 
O’Toole, Erine Stames.  School of Medicine, Case Western Reserve University, 
Cleveland, OH.


Introduction: A novel locus for renal failure in a multiplex consanguineous kindred 
was recently reported, NPHPL1 (Nephronophthisis-Like 1). Recessive mutations were 
identified in an X-prolyl aminopeptidase, XPNPEP3, whose gene product localizes to the 
mitochondria and is highly conserved through evolution. Here we use S. cerevisiae as a 
model to examine the functional effect of the orthologous gene deletion on the growth 
fitness and mitochondrial protein expression.


Methods: Parental and deletion strains of the S. cerevisiae ortholog of XPNPEP3, 
YER078c, were obtained (Open Biosystems), and verified using appropriate auxotrophies, 
antibiotic resistance and PCR confirmation of KanMx replacement of the YER078c ORF. 
Standard methods were used for culture in YPD and YPG at 30º and 37º C. Mitochondria 
were isolated from spheroplasts after mechanical disruption using sequential differential 
and density gradient centrifugation steps. Mitochondrial protein was extracted, quantitated, 
labeled with cyanine dyes, pooled and separated using 2D-difference gel electrophoresis 
(2D-DIGE).


Results: Parental and deletion strains demonstrated comparable growth fitness at 
30º C in YPG (non-fermentable carbon source) and YPD (fermentable carbon source). 
Deletion strains failed to grow at 37º C in YPG. Deletion strains grown at 37º C in YPD 
demonstrated an increased frequency of petite colony formation. 2D-DIGE analysis of 


the mitochondrial proteome of four replicates revealed a >2-fold differential expression 
of 15 spots (p<0.02).


Conclusions: Growth failure at 37º in YPG suggests that the deletion strains have a 
temperature sensitive defect in mitochondrial respiration. The increased frequency of petite 
colony formation at 37º C in YPD reflects the loss of mitochondrial DNA at 37º C, which 
may underlie the defect in mitochondrial respiration. Alterations in the mitochondrial 
proteome occur in the deletion strains lacking YER078c, the XPNPEP3 ortholog. The 
identification of differentially regulated proteins will provide insight into the mechanisms 
of these mitochondrial defects in the setting of YER078c gene deletion and provide insight 
into mitochondrial pathways mediating renal pathology in affected individuals.


Disclosure of Financial Relationships: nothing to disclose
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Erythropoietin Stimulating Agent (ESA) Dosing in Nocturnal Hemodialysis  
Sridevi Govindarajulu,1 Carolyn Van Eps,2 Carmel M. Hawley,2 John W. M. 
Agar.1  1Renal Unit, Geelong Hospital, Barwon Health, Geelong, VIC, Australia; 
2Renal Unit, Princess Alexandra Hospital, Brisbane, QLD, Australia.


12% of Australian hemodialysis (HD) is at home. Previous reports suggest ESA 
requirements fall yet hemoglobin targets improve when transferring to extended-hour 
nocturnal home HD (NHHD) from facility-based, conventional HD (CHD). We assessed 
these trends in 2 Australian NHHD units.


Methods: Unit A (30 patients; 25M:5F; mean age 57.5,SD ±11.1) and Unit B (63 
patients; 50M:13F; mean age 51.7,SD±12.9) were retrospectively compared by analysis of 
variance to determine if transition from CHD to NHHD was accompanied by lower ESA 
requirements. All patients had undergone at least 12 months continuous NHHD after at 
least 3 months CHD. Hb, Ferritin, Transferrin saturation (TSat), CRP, albumin and ESA 
units/kg/week (ESA dose) were recorded at 0, 6 and 12 months.


Results:
Table 1


0 months 0 months 6 months 6 months 12 months 12 months
Unit A Unit B Unit A Unit B Unit A Unit B


Hb (g/L) 116+/-14 112+/-13 120+/-12 112/-13 118+/-14 114+/-13
TSat (%) 31+/-20.2 24+/-12.1 31.7+/-15.4 25.8+/-12.3 26.0+/-11.4 22.9+/-11.3
Ferritin (ug/L) 396+/-225 246+/-186 327+/-181 280+/-273 352+/-236 253+/-188
CRP (mg/L) 8.7+/-8 10.2+/-9 10.5+/-13 9.2+/-7 21.2+/-34 11.7+/-13
Albumin (g/L) 36.8+/-3.1 41.6+/-4 36.9+/-2.8 42.1+/-4.1 37+/-4.6 42.6+/-4.2
ESA Units/kg/wk 73.8+/-130 112+/-114 81.6+/-133 95.9+/-110 89.5+/-137 87.1+/-110


Whilst Unit A showed a small progressive rise in ESA dose during NHHD compared 
to Unit B where ESA dose fell, this comparison failed to reach either intra- or inter-Unit 
significance. Though Unit B followed previously reported ESA trends, Unit A did not, 
possibly as a result of the more activated pro-inflammatory marker state of Unit A (higher 
CRP and ferritin levels and a lower albumin).


Conclusion: Inflammation or concomitant co-morbidities may influence if the ESA 
dose decreases following conversion to NHHD from CHD. This hypothesis requires 
further elucidation.


Disclosure of Financial Relationships: nothing to disclose
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Rationale and Design of a New RCT of Iron Therapy in Anemic Non-
Dialysis CKD Patients: FIND-CKD Trial  Iain C. Macdougall,1 Andreas 
Bock,2 Fernando Carrera,3 Timothy Cushway,4 Claudio Mori,4 Simon Roger.5  
1King’s College Hospital, London, United Kingdom; 2Kantonsspital Aarau, 
Aarau, Switzerland; 3Eurodial Dialysis Unit, Leiria, Portugal; 4Vifor Pharma, 
Glattbrugg, Switzerland; 5Gosford Hospital, Gosford, Australia.


Background: Anemia in CKD is traditionally managed by a combination of 
erythropoiesis stimulating agents (ESAs) and iron therapy, although the relative contribution 
of both strategies remains unclear. Recent developments have arisen safety concerns 
regarding ESAs and a new hypothesis suggesting that enhanced thrombogenicity with ESAs 
may be due to a iron deficiency causing increased platelet counts. Randomized clinical 
trials (RCTs) in this therapeutic area are sparse, and patient numbers are usually small. 
This new RCT will generate useful data to provide guidance on the optimal treatment of 
anemia in non-dialysis dependent (NDD)-CKD patients.


Methods: FIND-CKD (Ferinject® assessment in patients with Iron deficiency 
anemia and Non-Dialysis dependent Chronic Kidney Disease) is a prospective, open-
label, multicentre, randomized trial. A total of 1016 NDD-CKD patients with eGFR≤60ml/
min/1.73m2, Hb 9-10.5g/dL, ferritin <100µg/L and ESA-naïve will be recruited. Patients 
will be randomized to receive treatment as: a) high dosage regimen of IV iron as ferric 
carboxymaltose (Ferinject®, FCM) targeting a ferritin level of 400-600µg/L; or b) low 
dosage regimen of IV iron as FCM targeting a ferritin level of 100-200µg/L; or c) oral 
iron. After an initial 8 week period, if the Hb falls below <10.5g/dL, an ESA should be 
introduced per institutional practice to achieve and maintain Hb within applicable guideline 
ranges. During the 52 week treatment period, IV iron will be administered when the ferritin 
concentration falls below the lower limit of the target range. The primary objective is to 
evaluate the long term efficacy of FCM or oral iron to delay and/or reduce ESA use in 
anemic NDD-CKD patients.


Conclusion: In addition to providing data on the role of iron therapy this study will 
provide clarity on dosing regimens and the comparative roles of iron and ESA therapy with 
information on the potential to delay ESA introduction in NDD-CKD patients.
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SA-PO2403


Randomized, Double-Blind, Placebo-Controlled Trial of Oral Vitamin C 
on Correction of Anemia in Patients Receiving Peritoneal Dialysis  Lori A. 
MacCallum, Philip McFarlane.  Diabetes Comprehensive Care Program, St. 
Michael’s Hospital, Toronto, ON, Canada.


Purpose: To determine the effect of oral vitamin C on correction of anemia in peritoneal 
dialysis patients receiving oral iron supplementation and subcutaneous erythropoietin 
therapy.


Methods: 32 patients receiving peritoneal dialysis at a single centre in Toronto, Canada 
were randomized in a 1: 1 ratio to oral vitamin C 500mg once a day (n=16) or placebo 
(n= 16) for three months. All participants were receiving oral iron supplementation, 
subcutaneous erythropoietin and a B and C complex vitamin containing 100mg of vitamin 
C. Lab parameters (hemoglobin, TSAT, ferritin) were done at baseline and then monthly. 
The primary outcome was percent change from baseline in transferrin saturation. Secondary 
objectives were change in ferritin, hemoglobin or erythropoietin dose from baseline.


There was no significant difference in gender, age at enrollment or dialysis vintage 
between the groups. All continuous variables were compared using t-test or Mann-Whitney 
test as required. Chi Square test was used on all nominal variables.


Results: After 3 months, the percent change from baseline in transferrin saturation 
was 10.6 % (IQR -9.2 % to 37.8 %) for vitamin C and 10.5 % (IQR -19.6 % to 77.2 %) 
for placebo, p=0.28. The percent change from baseline to 3 months for ferritin was 8.8 % 
(IQR -9.7 % to 32.8 %) for vitamin C and 9.1 % (IQR -6 % to 36 %) for placebo, p=0.84. 
The percent change from baseline to 3 months in hemoglobin was -1.7 % (IQR -9.4 % to 
3.5 %) for vitamin C compared to 0.2 % (IQR -4.4 % to 6 %) with placebo, p=0.31. There 
was no difference in the epoetin dose from baseline in either group.


Conclusion: 500 mg of oral vitamin C did not result in an improvement in parameters 
of anemia (transferrin saturation, ferritin, hemoglobin or erythropoietin dose) in patients 
receiving peritoneal dialysis.


Disclosure of Financial Relationships: honoraria: Advisory Board for Amgen.
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Atorvastatin Does Not Improve ESA Responsiveness in Haemodialysis 
Patients: A Post Hoc Analysis from the 4D Randomised Controlled Trial  
Iain C. Macdougall,1 J. Lilienthal,2 V. Krane,3 C. Drechsler,3 C. Wanner.3  1Renal 
Unit, Kings College Hospital, United Kingdom; 2Datamap, Freiburg, Germany; 
3Div. of Nephrology, University Hospital Wuerzburg, Germany.


Two small studies published within the last year have suggested that atorvastatin 
increases responsiveness to ESA therapy in maintenance HD patients (Am J Nephrol 
2008;29:392-397; Nephrology Carlton 2009;April 21[Epub ahead of print]). Both studies 
were prospective but uncontrolled; the first enrolled 30 HD patients, while the second 
enrolled 33 HD patients. In contrast, the 4D study was a multicentre randomised, double-
blind placebo-controlled trial of 1255 HD patients with Type 2 diabetes mellitus who were 
randomly assigned to receive 20mg of atorvastatin per day or matching placebo. Since all 
data on Hb and EPO dose were collected prospectively every 6 months during the 5 years 
of follow-up, a post-hoc analysis was performed to ascertain whether there was any effect 
of atorvastatin on responsiveness to EPO. In this analysis, 636 patients were randomised to 
placebo, and 618 patients to atorvastatin. Data on Hb (g/dL), EPO dose (IU/kg/wk), and ESA 
index (EPO dose/Hb) were collected at 6-monthly intervals from baseline up to 5 years.


No differences in Hb, EPO dose requirements, or ESA index were found between the 
atorvastatin- and the placebo-treated groups for any of the 11 time points analysed from 
baseline up to 5 years.


Hb (g/dl) 
Atorvast


Hb (g/dl) 
Placebo


EPO dose 
Atorvast


EPO dose 
Placebo


ESA index 
Atorvast


ESA index 
Placebo


Baseline 10.9 (1.3) 10.9 (1.4) 82.8 (51.9) 83.7 (57.0) 7.9 (5.4) 7.9 (5.7)
+12 mo 11.2 (1.3) 11.2 (1.3) 77.3 (52.8) 83.8 (58.2) 7.1 (5.3) 7.7 (5.6)
+24 mo 11.4 (1.3) 11.3 (1.5) 81.2 (56.9) 85.5 (66.5) 7.3 (5.6) 7.7 (6.2)
+36 mo 11.3 (1.3) 11.4 (1.4) 84.2 (60.0) 91.3 (65.1) 7.3 (5.4) 8.4 (6.3)
+48 mo 11.4 (1.2) 11.5 (1.4) 85.4 (55.4) 90.3 (63.6) 7.6 (5.0) 8.3 (6.7)
+60 mo 11.8 (1.5) 11.4 (1.5) 78.9 (48.6) 91.5 (59.9) 6.9 (5.1) 9.1 (6.2)


In conclusion, this post hoc analysis of over 1200 patients in the 4D randomised 
controlled trial did not suggest any effect of atorvastatin in improving responsiveness to 
EPO therapy in maintenance HD patients.


Disclosure of Financial Relationships: grant/research support: Amgen, Ortho Biotech, 
Roche, Affymax; consultant: Amgen, Ortho Biotech, Roche, Affymax, Shire, Vifor 
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Pharma; honoraria: Amgen, Ortho Biotech, Roche, Affymax, Shire, Vifor Pharma.


SA-PO2405


The Impact of Improved Reverse Osmosis (RO) Water Quality on Anaemia 
Management in a Chronic Hemodialysis Population  Rachel E. Davison,1 
Nicholas A. Hoenich,2 Alison L. Brown,1 Jane Hassan,1 Jennifer Palfrey,1 Kevin 
Gibbs,1 Nigel S. Kanagasundaram.1  1Renal Medicine, Newcastle Upon Tyne 
Hospitals NHS Foundation Trust, United Kingdom; 2Newcastle University, 
United Kingdom.


Ultrapure dialysis fluids may increase responsiveness to erythropoiesis-stimulating 
agents (ESAs) in chronic HD patients by improving the inflammatory state. We report 
our experience of anaemia management in a chronic HD population around the time of 
replacement of the RO water plant and pipework.


Colony counts exceeded 100 CFU/mL in 7/19 water samples in the 6 months prior 
to the upgrade (median [range] = 40 [0-90] in the remaining 12 samples). None of the 18 
water samples taken in the 6 months after the plant change exceeded this limit (median 
[range] = 0 [0-70]).


Eighty-eight patients dialysed exclusively on the index HD unit for the 6 months before 
and after the plant change. The HD machine stock included ∼27% without point-of-use 
ultrafiltration although no specific rota determined an individual’s use of hardware.


Mean values for Hb, ferritin, PTH, CRP, URR and doses of IV iron sucrose and 
darbepoetin-alpha (DA) were calculated for each 6 month period. A standard dose 
conversion formula was applied for those 7 patients receiving epoetin beta during the 
6 months pre-change.Selected results are shown in the table, below. Although these did 
not reach significance, trends towards lower ESA and IV iron doses after the water plant 
change were apparent.


We speculate that the widespread use of point-of-use ultrafiltration conferred some 
population protection from the sub-optimal water quality prior to the upgrade.


Median (range) Wilcoxon signed rank 95% CI
Hb pre (g/dL) 12.2 (9.1-13.8) 12.0-12.3
Hb post (g/dL) 12.4 (10.2-13.6) 12.2-12.6
Ferritin pre (ug/L) 534 (241-1065) 523-602
Ferritin post (ug/L) 620 (236-1357) 604-701
CRP pre (mg/L) 11.3(0-86.8) 11.2-19.8
CRP post (mg/L) 12.5(0-95.37) 11.5-18.3
IV iron sucrose dose pre (mg/month) 183(0-800) 175-242
IV iron sucrose dose post (mg/monthy) 142(0-1150) 133-175
DA dose pre (ug/month) 147(5-567) 133-175
DA dose post (ug/month) 127(0-587) 111-150
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Acetate Free Dialyzate Containing Citrate Normalized Dysregulation of 
Iron Metabolism and Renal Anemia in Hemodialysis Patients  Takahiro 
Kuragano, Minoru Furuta, Aritoshi Kida, Masayoshi Nanami, Yoshinaga Otaki, 
Yukiko Hasuike, Hiroshi Nonoguchi, Takeshi Nakanishi.  Internal Medicine, 
Division of Nephrology and Dialysis, Hyogo College of Medicine, Nishinomiya, 
Hyogo, Japan.


We have already reported that in the canine acute renal failure model, the dialyzate 
containing citrate might normalize dysregulated iron metabolism, which also occurs in the 
maintenance hemodialysis patients(mHD). We evaluated the effect of acetate free dialyzate 
containing citrate(AFCD) on iron metabolism and renal anemia in single session(SS) and 
long term(LT) study. (1) SS; 8mHD were treated with dialyzate containing acetate(AD; 
10mEq/L) in one session and with AFCD in another session. Blood levels of iron parameters 
and inflammatory cytokines were evaluated at 0, 1h, and 3h after each HD sessions. In 
use of either AD and AFCD, serum iron levels significantly (p<0.05) increased after HD 
sessions. However, the increase ratio of iron level was greater in HD with AFCD (47.8%) 
than with AD (27.9%). There were no significant changes in interleukin (IL)-6 and tumor 
necrosis factor (TNF)-α during both HD sessions. (2) LT;27mHD had been treated with 
AD for 4months (AD period). After AD period, these patients were treated with AFCD for 
the next 4months (AFCD period). During AD period, there were no significant changes 
in hemoglobin(Hb), iron, iron binding capacity(UIBC), and dose of recombinant human 
erythropoietin(rHuEPO). On the other hand, in AFCD period, Hb levels were significantly 
(p<0.05) increased and doses of rHuEPO were decreased. Furthermore, even without 
increasing iron doses, serum levels of iron significantly (p<0.05) increased and UIBC 
decreased during AFCD period. There were no significant changes in IL-6, TNF-α, total 
protein, albumin, and total-cholesterol during both AD and AFCD periods. Conclusion: 
LT demonstrated that doses of rHuEPO required for anemia control were lower in mHD 
with AFCD than with AD. Attenuation of inflammatory or malnutrition conditions might 
not be related to the decreased dose of rHuEPO for maintaining Hb levels. This could be 
associated with the greater normalization effect of AFCD on iron metabolism, which was 
indicated by SS.
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Initial Dose Conversion Ratio of Epoetin Alfa (EA) to Darbepoetin Alfa 
(DA) Does Not Predict Future Need for DA in Hemodialysis (HD) Patients  
Anatole Besarab, Stanley Frinak, Jerry Yee.  Nephrology and Hypertension, 
Henry Ford Health System, Detroit, MI.


We previously reported (ASN 2008) that erythropoietin sensitivity of pts categorized 
by initial quartile (Q) of EA dose at time of conversion (C) to DA did not persist over the 
next 6-9 mo. Therefore we analyzed temporal stability of DA dose to determine patterns 
of change in responsiveness among pts.


Individuals were assigned initial quartiles (Q) based on total EA dose administered 
using a ratio of 200 U EA)/mcg DA. DA doses where adjusted monthly to maintain a Hb 
of 11-13 g/dL. IV Iron was administered weekly to maintain ferritin (FER) levels 200-1200 
and transferrin saturation (TSAT) > 25%. For 3 quarters post C, new DA quartiles were 
determined. Individual pts were followed to determine stability of response to initial DA 
dose. Sensitive (S) and resistant (R) pts were characterized as those remaining in Q1 or Q4 
in at least 2 of the next 3 quarters respectively. We subdivided all others into those whose 
quartile status persistently decreased (became sensitive, B-S) or increased (became resistant 
B-R), or were relatively unchanged. 134 of 177 pts had data for all 3 quarters.


Weekly mean EA doses in the 4 quartiles were 12,466, 22,077, 44,702, and 78,158 
U corresponding to initial conversion DA doses of 62, 112, 221, and 396 mcg. Mean Hb 
(11.9g/dL), TSAT (29.4%), and FER (526 ng/mL) did not vary among the quartiles at 
baseline or at the end of each quarter, Changes in DA dose and hematologic parameters 
were analyzed using repeated measures ANOVA. P <0.05 was accepted as significant. 
Results are shown.
Table 1
Q -C N State HB-C DA-C Hb-6 mo DA-6 mo Q-6 mo
1 17 S 12.4 59 12.4 111 1.0
1 16 B-R 11.5 66 11.5 716 3.9
4 17 R 11.6 402 11.7 515 3.5
4 13 B-S 12.1 377 11.8 160 1.8
2,3,4 [2.4] 71 Variable 12.0 181 11.7 264 2.4


Resistance index (DA dose/HB) ratio of 4R pts to 1S pts decreased from 7.5 to 5.2
We conclude that at 6 months and beyond, the dose of DA calculated based on the 


EA dose administered prior to conversion has no bearing on the dose needed to maintain 
“target” Hb because responsiveness is dynamic with time. Only 25% of pts are persistently 
S or R, the remainder change over time.


Disclosure of Financial Relationships: grant/research support: Affymax, Amgen; 
consultant: Amgen, Affymax, Roche, Watson Pharma, ARL, Genentech, Merck & Co.; 
honoraria: Amgen, Affymax, Roche, Watson, Genentech, Merck & Co.
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Challenges of Anemia Management in Hemodialysis (HD) Patients: 
Maintenance of Hemoglobin (Hb) Concentrations with Darbepoetin Alfa 
(DA) Every Two Weeks (Q2W)  Johan M. J De Meester,1 Wolfgang Pronai,2 
Ian Bridges,3 Lawrence McMahon,4 Jacques Rottembourg,5 Mourad Farouk,6 
Mariano Feriani.7  1AZ Nikolaas, Sint-Niklaas, Belgium; 2Barmherzige Brüder 
Eisenstadt, Eisenstadt, Austria; 3Amgen Ltd, Cambridge, United Kingdom; 
4Eastern Health, Melbourne, Australia; 5Centre Suzanne Levy, Paris, France; 
6Amgen GmbH, Zug, Switzerland; 7Ospedale Dell’Angelo, Mestre-Venezia, 
Italy.


Introduction Several patient (pt) and practice related factors may impact anemia 
management in HD pts such as ESA frequency and dose, hospitalizations and intercurrent 
events. We report Hb levels, ESA dose and dosing interval patterns in the HD cohort from 
an observational study (ALTERNATE) evaluating DA Q2W in dialysis pts in Europe and 
Australia (6112 pts).


Methods Pts ≥18 yrs starting treatment with DA Q2W were eligible. Data were collected 
6 months (mo) prior to and 12 mo after conversion to DA Q2W.


Results 5318 HD pts were evaluated (mean age 64 yrs; 59% male). ESA use prior to 
DA Q2W was 78% DA, 17% other epoetin (α or β), mainly once weekly; and 5% ESA 
naive. Hb and ESA dose are shown in the figure.


Mean Hb was 11.97 g/dL (SD 1.40) at conversion; geometric mean ESA dose was 28.2 
µg/wk immediately before conversion.


A majority (64%) stayed on DA Q2W until end of follow up; some pts were moved 
to different dosing intervals after conversion at the discretion of the investigator. At mo 
12,79% of pts were on DA Q2W. 41% were hospitalized for various conditions (mean 16.5 
days) over 12 mo after conversion.


Conclusions In routine clinical practice, mean Hb levels were maintained between 
11-12 g/dL after conversion with an ESA dose at mo 12 comparable to the preconversion 
dose. We also observed that after conversion, some pts required individualized anemia 
management with different dosing intervals to cope with various challenges such as 
hospitalizations and intercurrent events.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2409


Efficacy and Safety of Four-Weekly Subcutaneous Darbepoetin for the 
Maintenance Treatment of Anemia in Peritoneal Dialysis Patients  Bonnie 
C. H. Kwan, Chi-Bon Leung, Cheuk-Chun Szeto, Wing-Fai Pang, Vickie W. 
K. Kwong, Philip K. T. Li.  Medicine, Chinese University of Hong Kong, 
Hong Kong.


Introduction & Aims: Anaemia is prevalent among patients on peritoneal dialysis (PD). 
Darbepoetin (DEPO), a long-acting erythropoietin, is normally given once every 1-2 weeks. 
We studied the efficacy and safety of DEPO given once every 4 weeks.


Method: A single center open label prospective study was performed on stable adult 
patients (≥18 years old) on PD for ≥3 months; with stable serum hemoglobin (Hb) 7-10 g/
dL for ≥3 months while not on any erythropoietic agents. Written informed consent was 
obtained from all patients. DEPO was administered once every 4 weeks. Dose was titrated 
to achieve Hb 10-12 g/dL.


Results: 48 patients were recruited. Mean age 59.6±10.6 years old. 21 (43.8%) were 
male. Mean duration of dialysis was 42.3±35.1 months. 16 (33.3%) had diabetes. Hb at 
week 0 was 8.0±0.9 (normal range, NR 11.5–14.3) g/dl. Other baseline investigations: serum 
vitamin B12 583.9±201.7 (NR 179–660) pmol/l, folate 19.4±7.7 (NR 7.0–39.7) nmol/l, 
parathyroid hormone 84.9±86.9 (NR 1.7–9.2) pmol/l, iron 13.5±5.1 (NR 6–30) umol/l, 
ferritin 1030.5±939.3 (NR 29–333) pmol/l, C-reactive protein 5.3±11.0 (NR <9.9) mg/l. 7 
patients did not complete the 36 weeks’ study. No major adverse events were noted. At week 
36, Hb among the other 41 patients was 10.7±2.0 g/dl. This was significantly increased when 
compared to the baseline haemoglobin (P<0.01). Blood pressure at the start of the study 
was 141±25 /75±16. 19 patients had required increased anti-hypertensives, while 9 required 
reduction of medications. At the end of the study, blood pressure was 144±21/76±14, which 
was not significantly different from the start of the study (p=0.6).


Conclusions: DEPO given at extended interval of once every 4 weeks could effectively 
and safely maintain Hb at 10-12 g/dl among PD patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2410


Clinical Efficacies of C.E.R.A. Administrated Intravenously (IV) Once 
Every Four Weeks (Q4W) Were Found To Be Equivalent to Those of 
Epoetin (EPO) in Japanese Patients with CKD on Hemodialysis (HD)  
Masashi Suzuki,1 Shigeru Miyazaki,1 Masami Bessho,2 C. E. R. A. Study 
Group.3  1Shinrakuen Hospital, Niigata, Japan; 2Saitama Medical School, 
Saitama, Japan.


Introduction: The present three phase III studies for C.E.R.A., a continuous 
erythropoetin receptor activator, were carried out in Japanese patients with CKD on HD 
(n=330) to assess its clinical efficiencies in correcting anemia and maintaining the target 
Hb levels between 10- 12 g/dL.


Methods:
Study 1: This is a double-blind study. HD patients (n=126) were assigned to two study 


groups; in one group EPO was administered IV at its previous weekly doses, whereas in 
the other group EPO was switched to C.E.R.A. IV at Q4W of each respective 100 or 150 
mcg, depending upon the previous EPO doses with a dose adjustment period of 24 weeks. 
Study 2: EPO naive patients (n=48) were treated with C.E.R.A. IV of 50 mcg at either 
Q2W or Q4W with dose adjustments, following correcting anemia of above 11 g/dL. The 
total study period was 24 weeks. Study 3: HD patients (n=156) undergone previous EPO 
treatments were assigned to switch to C.E.R.A. IV at Q4W, according to the same method 
described in Study 1.
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Results:
Study1: During the observation period of 17- 24 weeks, a successful achievement of 


the primary endpoint was accomplished by C.E.R.A., i.e., the mean differences in the Hb 
levels of 0.46 g/dL from BL, and the boundaries of ± 1 g/dL. Study2: Maintenance rate 
manifested within the target Hb range at the final visit was found to be 77.1%. Study3: 
Maintenance rates within the target Hb range at 24- and 48-weeks were found to be 77.9% 
and 82.9%, respectively.


Conclusions: The present three studies have demonstrated that C.E.R.A. IV at Q4W 
was shown to be clinically efficacious equivalent to EPO treatments of twice or thrice 
every week. It was disclosed, furthermore, that C.E.R.A. successfully maintained the 
target Hb range regardless of the presence or absence of previous treatments with EPO. 
Taken together, therapeutic interventions with C.E.R.A. enable the health care providers 
to focus on other medical challenges than anemia managements, allowing the patients to 
escape from the burden of anemia.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2411


Significantly Higher Hemoglobin Response Rates Are Achieved in 
Hemodialysis Patients with Once-Monthly C.E.R.A. Compared with 
Darbepoetin Alfa in Hemodialysis, Regardless of Etiology of Chronic 
Kidney Disease  Angel Luis M. De Francisco, PATRONUS Study Group.  
Valdecilla University Hospital, Santander, Spain.


Purpose: To determine whether the etiology of CKD affected the significant difference 
in Hb response to once-monthly methoxy polyethylene glycol-epoetin beta (a continuous 
erythropoietin receptor activator [C.E.R.A.]) maintenance therapy compared with once-
monthly darbepoetin alfa demonstrated in the PATRONUS study.


Methods:
HD pts with CKD (n=490) were randomized to receive once-monthly C.E.R.A. or 


darbepoetin alfa Q2W for 26 wks (extending to once-monthly for a second 26-wk period). 
Hb response rates were analyzed from pts who maintained an average Hb ≥10.5 g/dL, 
with a maximum decrease from baseline of 1 g/dL (in wks 50-53), according to the 4 most 
common etiologies of CKD (hypertension/large vessel disease; diabetes; glomerulonephritis; 
interstitial nephritis/pyelonephritis).


Results: Once-monthly C.E.R.A. induced a higher proportion of responders than 
darbepoetin alfa, regardless of the etiology of CKD, and the difference was statistically 
significant for all comparisons.


C.E.R.A. Darbepoetin alfa
Etiology of CKD N Response 


rate n (%) N Response 
rate n (%)


Difference 
% p value


Hypertension/large vessel disease 71 47 (66.2) 84 37 (44.0) 22.1 0.0075
No hypertension/large vessel disease 174 110 (63.2) 161 62 (38.5) 24.7 <0.0001
Diabetes 74 50 (67.6) 72 34 (47.2) 20.3 0.0166
No diabetes 171 107 (62.6) 173 65 (37.6) 25.0 <0.0001
Glomerulonephritis 31 22 (71.0) 37 13 (35.1) 35.8 0.0049
No glomerulonephritis 214 135 (63.1) 208 86 (41.3) 21.7 <0.0001
Interstitial nephritis/pyelonephritis 27 18 (66.7) 30 6 (20.0) 46.7 0.0007
No interstitial nephritis/pyelonephritis 218 139 (63.8) 215 93 (43.3) 20.5 <0.0001
Any of the above 172 117 (68.0) 192 76 (39.6) 28.4 <0.0001


Conclusion: Regardless of the etiology of CKD, once-monthly C.E.R.A. provided 
superior efficacy when compared with darbepoetin alfa, at the same dosing interval, in 
HD pts.


Disclosure of Financial Relationships: grant/research support: Amgen, Roche; 
consultant: Shire, Gambro.
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Once-Monthly C.E.R.A. Is Superior to Darbepoetin Alfa for Maintaining 
Hemoglobin Levels in Hemodialysis Patients Regardless of Age, Gender, 
Diabetic Status or Presence of Hyperlipidemia  Francesco Locatelli, 
PATRONUS Study Group.  A. Manzoni Hospital, Lecco, Italy.


Purpose: The PATRONUS (BH17847) study demonstrated that once-monthly 
intravenous (IV) methoxy polyethylene glycol-epoetin beta, a continuous erythropoietin 
receptor activator (C.E.R.A.), is superior to once-monthly IV darbepoetin alfa in maintaining 
hemoglobin (Hb) levels in hemodialysis (HD). A subgroup analysis was performed to 
establish whether these data were dependent on age, gender or presence of diabetes or 
hyperlipidemia.


Methods: HD patients (n=490) on a stable once-weekly IV darbepoetin alfa dosing 
regimen were initially randomized to once-monthly C.E.R.A. or darbepoetin alfa every 
2 weeks for 26 weeks. Patients then entered a second 26-week period of once-monthly 
C.E.R.A. or darbepoetin alfa. Hb response rates (proportion of patients who maintained an 
average Hb ≥10.5 g/dL, maximum decrease from baseline of 1 g/dL, in weeks 50-53) were 
grouped according to gender, age, diabetic status or presence of hyperlipidemia.


Results: Response rates were significantly higher for once-monthly C.E.R.A. compared 
with darbepoetin alfa, regardless of gender, age, presence of hyperlipidemia or diabetes.


C.E.R.A. Darbepoetin alfa
Subgroup N Response 


rate, n (%) N Response 
rate, n (%)


Difference, 
n (%) p value


Male 148 91 (61.5) 156 68 (43.6) 23 (17.9) 0.0022
Female 97 66 (68.0) 89 31 (34.8) 35 (33.2) <0.0001
Age <65 years 89 55 (61.8) 104 38 (36.5) 17 (25.3) 0.0006
Age≥65 years 156 102 (65.4) 141 61 (43.3) 41 (22.1) 0.0002
Diabetes 85 57 (67.1) 90 40 (44.4) 17 (22.6) 0.0034
No diabetes 160 100 (62.5) 155 59 (38.1) 41 (24.4) <0.0001
Hyperlipidemia 125 83 (66.4) 128 55 (43.0) 28 (23.4) 0.0002
No Hyperlipidemia 120 74 (61.7) 117 44 (37.6) 30 (24.1) 0.0003


Conclusion: The superior efficacy offered by once-monthly C.E.R.A., compared with 
darbepoetin alfa at the same dosing interval, for maintaining Hb levels in HD patients is 
independent of gender, age, diabetic status or presence of hyperlipidemia.


Disclosure of Financial Relationships: scientific advisor: Affymax, Amgen Dompe, 
Roche.


SA-PO2413


The Miracel Study – Direct Switch from Short-Acting ESA to Once Monthly 
C.E.R.A. Maintains Stable Hb Levels in Hemodialysis Patients  Danilo 
Fliser,1 W. Kleophas,2 W. Backs,3 U. Kraatz,4 F. Bozkurt,5 V. Wizemann,6 G. 
Strack.7  1Medical Centre, Saarland University, Homburg/Saar, Germany; 
2Dialysezentrum Karlstrasse, Düsseldorf, Germany; 3Dialysepraxis Barmbeck, 
Hamburg, Germany; 4KfH-Nierenzentrum, Demmin, Germany; 5Nephrologische 
Praxis, Daun, Germany; 6Nephrologische Praxis, Gießen, Germany; 
7Nephrologische Praxis, Bad König, Germany.


INTRODUCTION: Mircera® is approved for 1x monthly treatment of renal anemia 
in CKD patients (pat). MIRACEL is the 1.”real-life” study investigating Hb levels in CKD 
pat on hemodialysis, undergoing direct switch from ESA with shorter action to 1x monthly 
iv. Mircera®in pre-filled syringes (PFS).


METHODS: 661 pat (90 centers) were evaluated in this prospect., single-arm trial. 
424 (64.1%) pat were converted to Mircera®, 416 (98.1%) formed the ITT population. Only 
pat previously treated with epo. α, β, δ, or darbepoetin α were included. After screening (2 
mon), pat were switched to 1x monthly Mircera®. After titration (5 mon), an evaluation-
phase (3 mon) followed. Prim. endpoint: proportion of pat within predefined Hb ranges 
(11.0-12.5 g/dL (narrow) and 10.0-13.0 g/dL (wide)). Sec.endpoints: fluct. from individ. 
mean Hb value, safety, tolerability, and feasibility of PFS-applic.


RESULTS: Median age of pat (37.5% fem.) was 66 (24-93) y. In screening, mean 
Hb: 11.7±0.6 g/dL. Here 93 (14.1%) pat were discont. because Hb value cycled outside 
of 10.0-13.0 g/dL. Mean Hb: 11.7±0.8 and 11.5±0.8 g/dL during titration and evaluation 
phase, resp. In screening, 36.8% of pat were in the narrow Hb corridor, vs. 30.8% during 
evaluation; 91.6% and 74.9% were within the wider ranges, resp. Hb-stability (≤±1g/dL 
from phase-specific individ.mean) was documented in 90.6% of pat during screening, in 
70.4% receiving Mircera® during titration, and in 82.9% in the evaluation phase. Mean 
Mircera®dose:142±48 µg/month (throughout study). The safety-profile was comparable 
to published data.


CONCLUSION: This “real-life” study shows the feasibility of achieving Hb stability 
within pre-defined ranges by direct conversion to 1x monthly Mircera®, using PFS. The 
outcome was not influenced by pat previous ESA compound, route of administration or 
dosing interval.


Disclosure of Financial Relationships: grant/research support: Roche, Johnson & 
Johnson; scientific advisor: Roche, Amgen; honoraria: Roche, Johnson&Johnson, 
Amgen.
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The MIRACEL Study – Switching from Short-Acting ESA to a Once 
Monthly C.E.R.A. Treatment Regimen Is Safe and Well Tolerated  Frank 
Dellanna,1 M. Götz,2 V. Schettler,3 M. Schmidt,4 A. Kraemer-Guth,5 R. E. 
Winkler,6 D. Fliser.7  1Dialysezentrum Karlstrasse, Düsseldorf, Germany; 
2Dialysepraxis, Neuruppin, Germany; 3Marien-Hospital, Marl, Germany; 
4Nephrologische Praxis, Freiburg, Germany; 5Nephrologische Praxis, Rostock, 
Germany; 6University Medical Center, Homburg/Saar, Germany.


INTRODUCTION: The MIRACEL study was the 1.”real-life” study investigating 
Hb levels in CKD patients (pat) on hemodialysis, switched from short-acting ESA to 1x 
monthly Mircera® (pre-filled syringes). METHODS: 661 pat (90 cnt.) were evaluated in 
this prospect., single-arm trial. 424 (64.1%) were convert. to Mircera®, 416 (98.1%) formed 
the ITT pop. Only pat prev. treated with epo. α, β, δ, or darbepoetin α were included. After 
screening (2 mon), pat were switched to 1x monthly Mircera®. After titration (5 mon), an 
evaluation-phase (3 mon) followed. Prim. endpoint: proportion of pat within predefined Hb 
ranges (11.0-12.5 (narrow) and 10.0-13.0 g/dL (wide)). Sec.endpoints: fluct. from individ. 
mean Hb value, safety, tolerability. RESULTS: Median age of pat (37.5% fem.) was 66 
(24-93) y. 72% were pre-treated with epo., remainder received darbepoetin (n=96). Of 661 
enrolled pat, 237 (35.9%) did not receive Mircera® (violation of inclus. criteria: 86.0%). 
Mean Hb levels were 11.7±0.8 and 11.5±0.8 g/dL in titration vs. evaluation phase, resp. 
In screening 36.8% of pat were within the narrow Hb corridor, compared to 30.8% in the 
evaluation phase; 91.6% and 74.9% were within the wider ranges, resp. 208 (49.1%) pat 
reported AE during screening vs. 359 (84.7%) in the 8-mon titration + evaluation. 69 AE 
(22.6%) suspect. to be related to study medication, most frequent: declining Hb (3.3%), 
diarrhea (1.9%). 36 (8.5%) pat had SAE in screening vs. 168 (39.6%) of pat in titration + 
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evaluation. In titration + evaluation 12 (2.8%) pat died. Ery. transfusions: in 3 (0.3%) pat 
during screening vs. 21 (5.9%) in titration + evaluation. Throughout the study, no EPO-
Abs or PRCA occured.


CONCLUSION: This “real-life” trial shows that Hb stability can be maintained after 
direct conversion to Mircera® 1x monthly. Mircera® was well tolerated and the safety profile 
was as expected and comparable to shorter acting ESA.


Disclosure of Financial Relationships: honoraria: Roche, Hexal, Amgen, Shire, Ortho 
Biotech.
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Hemodialysis Patients on Multiple Dose Darbepoetin Alpha Can 
Be Switched Safely and Efficacious to Once Monthly C.E.R.A. – A 
Subanalysis from the MIRACEL Study  R. E. Winkler,1 F. Dellanna,2 G. 
Strack,3 N. Bockreiss,4 W. Fassbinder,5 S. Graf,5 B. Edelmann,6 Danilo Fliser.7  
1Nephrologische Praxis, Rostock, Germany; 2Dialysezentrum Karlstrasse, 
Düsseldorf, Germany; 3Nephrologische Praxis, Bad König, Germany; 4KfH-
Nierenzentrum, Oberschleissheim, Germany; 5KfH-Nierenzentrum, Fulda, 
Germany; 6KfH-Nierenzentrum, Fulda, Germany; 7Nephrologische Praxis, 
Gelsenkirchen, Germany; 8Saarland University Medical Centre, Homburg/
Saar, Germany.


INTRODUCTION: The MIRACEL study was the 1.”real-life” trial investigating Hb 
levels in CKD patients (pat) on hemodialysis, switched from short-acting ESA to 1x monthly 
Mircera®. METHODS: 661 pat (90 cnt.) were evaluated in this prospect., single-arm study. 
424 (64.1%) were converted to Mircera®, 416 (98.1%) formed the ITT pop. Only pat prev. 
treated with epo α, β, δ, or darbepo α (DA) were included. After screening (S, 2 mon), 
pat were switched to Mircera®. After titration (T, 5 mon), an evaluation-phase (E, 3 mon) 
followed. Prim. endpoint: proportion of pat within predefined Hb ranges. Sec.endpoints: 
fluct. from individ. mean Hb value, safety, tolerability. Here, we compare efficacy and safety 
of switching pat from multidose DA to 1x monthly Mircera®. RESULTS: Median age of 
pat (37.5% fem.) was 66 (24-93) y. 72% were pre-treated with epo, remainder received 
DA (96). Of 661 enrolled pat, 237 (35.9%) did not receive Mircera® (violation of inclusion 
criteria: 86.0%). During the S, T and E, mean ± sd Hb levels were11.7 ± 0.6/11.7 ± 0.6/ 11.5 
± 0.8 g/dL vs.11.8±0.6/11.7 ± 0.8/11.4 ± 0.8 g/dL in epo vs. DA pat, resp. Stable Hb values 
(≤±1 g/dL from phase-spec. individual mean) in S were documented in epo vs. DA in 90.4% 
and 86.5% of pat. During T, 69.2% vs. 69.8% fulfilled the stability criterion, and 86.6% vs. 
83.3% in E (epo vs DA). The mean ± sd Hb fluctuation was 0.3±0.2, 0.5±0.3 and 0.4±0.3 
g/dL in epo and 0.4±0.2, 0.5±0.3 and 0.4±0.3 g/dL in the DA group. Data on tolerability 
and safety were comparable. CONCLUSION: Switching pat from shorter acting DA to 1x 
monthly Mircera® therapy is feasible without compromising Hb stability. The conversion 
procedure was accomplished rapidly, with good tolerability and safety.


Disclosure of Financial Relationships: nothing to disclose
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Once-Monthly Continuous Erythropoietin Receptor Activator (C.E.R.A.) 
Administration for Maintenance of Hemoglobin Levels in Patients with 
Chronic Renal Anemia on Hemodialysis  Christos E. Iatrou.  Center for 
Nephrology “G.Papadakis”, General Hospital of Nikea-Piraeus, Athens, 
Greece.


Purpose: C.E.R.A. is approved for once-monthly administration in patients with 
chronic kidney disease (CKD). This is an interim report of a study to investigate direct 
switch to C.E.R.A. in a real-life setting. Current anemia practice guidelines propose a narrow 
hemoglobin (Hb) target range; therefore, the study focused on evaluating the proportion of 
patients maintaining stable Hb values during C.E.R.A. treatment.


Methods: Patients on hemodialysis, receiving erythropoiesis-stimulating agent (ESA) 
maintenance with IV epoetin alfa or darbepoetin alfa, and with stable Hb were enrolled. After 
a 4-week screening, patients received once-monthly IV C.E.R.A. for a 16-week titration 
and 8-week evaluation phase. The primary objective was Hb stability (between 10.5–12.5 
g/dL) during evaluation or a ±1 g/dL change from baseline Hb.


Results: To date 188 patients (38% female) have been switched to C.E.R.A. Age 
distribution was: <61 years, 36%; 61–70 years, 25%; and >70 years, 39%. One hundred 
and forty-five patients had diabetic nephropathy. Mean Hb level was 11.6 g/dL during 
screening, 11.9 g/dL during titration and 11.6 g/dL during evaluation. Overall Hb stability 
(defined as mean Hb level maintained within the target range or showing changes less than 
1 g/dL) was achieved in 81% and 82% of patients during the titration and evaluation phases, 
respectively. Individual Hb stability (within ±1 g/dL of individual mean) was documented 
in 53% and 82% of patients in the titration and evaluation phases, respectively. Mean 
C.E.R.A. dose was 159±70 µg/month throughout the study.


Conclusions: These preliminary data in a real-life setting show that Hb stability can 
be maintained after switching to once-monthly IV C.E.R.A., irrespective of previous 
ESA regimen.


Disclosure of Financial Relationships: nothing to disclose
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Conversion of Hemodialysis Patients from Weekly IV Darbopoietin to 
Monthly IV CERA Results in Less Effective Maintenance of Hemoglobin 
Level and Increased Transfusion Requirement  Peter Choi, Elizabeth Dalby, 
Tara Watson, Seema K. Singh, Colin Smith, Neill Duncan, Andrew Palmer, 
David Taube, Rania Betmouni, Thomas Cairns.  Imperial College Kidney and 
Transplant Institute, Hammersmith Hospital, London, United Kingdom.


Introduction: Conversion of hemodialysis patients from Epoietin to CERA by monthly 
dosing has been shown to be favourable. Although switch from Darbopoietin to CERA 
is also recommended by similar dose schedule, monthly dosing has not been examined 
in this context.


Methodology: A prospective analysis of 216 hemodialysis patients. Patients with a 
haemoglobin level between 12 and 13mg/dL on unchanged weekly IV Darbopoietin dose for 
3months were converted to monthly IV CERA, in a non-randomised fashion, as ineligible 
patients continued with Darbopoietin.


Patients: 55 patients switched to CERA, with 161 on Darbopoietin. At study 
commencement, patients receiving CERA had similar ferritin and CRP levels to patients 
receiving Darbopoietin (mean values 482 v 501mg/L and 9.6 v 10.2mg/L respectively).


Results: Patients who received CERA experienced a significant fall in hemoglobin that 
persisted for six months, despite dose escalation, whereas patients receiving Darbopoietin 
maintained a stable haemoglobin level (p<0.001 by two way ANOVA). Patients switching to 
CERA required a greater blood transfusion rate in the face of intercurrent illness, compared 
to three months prior to CERA (16units v 4units of packed cells per 100patients per month) 
or compared to other patients continuing Darbopoietin during the study period (16units v 
6units of packed red cells per 100patients per month).


Conclusion: Conversion from weekly IV Darbopoietin to monthly IV CERA via the 
manufacturers protocol is associated with a fall in achieved haemoglobin level over six 
months and a clinically significant increase in transfusion requirements.


Disclosure of Financial Relationships: nothing to disclose
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Satisfaction Survey of the Advantages of a Monthly Medication To Treat 
Anemia for Dialysis Patients  Jesus Montenegro,1 Asunción Granado,1 Jesus 
Espejo,2 Olga Celadilla.3  1Nephrology, Hospital de Galdakao, Bilbao, Vizcaya, 
Spain; 2Peritoneal Dialysis Unit, Hospital Virgen del Rocío, Sevilla, Spain; 
3Peritoneal Dialysis Unit, Hospital La Paz, Madrid, Spain.


Correction of anemia with erythropoiesis-stimulating agents (ESAs) maintaining stable 
control of target hemoglobin levels with less frequent injections is a desirable cost-effective 
strategy in dialysis patients. A cross-sectional multicenter survey of the advantages of ESAs 
administered once every 4 weeks was carried out at the Peritoneal Dialysis Units of 20 
of Spain. An ad-hoc designed questionnaire composed of 15 questions was administered 
by the nursing staff of the Units over a 3-month period. Dosing frequency (once a week, 
once every 2 or 4 weeks), choice of ESA, monthly medication, change of medication, 
reduction of laboratory tests and office visits, injection-site pain and fear, advantages of 
once-a-month injection, importance of reminders, safety features to prevent accidental 
needlestick injuries, and convenience of Braille labeled syringes were assessed. The study 
included 312 patients (59±10 years, 40% women). A monthly ESA was preferred by 75.3% 
and would be selected in 93% of cases. Seventy-one percent manifested that they did not 
worry at all about a change in dosing frequency, 78.5% assessed positively a decrease in 
the need of blood tests and visits to the doctor, 84.2% a reduction of injection-site pain, and 
84.9% the fact that medication could be administered by means of a single injection every 
4 weeks. Easy of use was a very important aspect for 84% of patients, 53.8% considered 
that once-a-month treatment was easy to remember, and to get a reminder had a minimal 
importance for 23%. Advantages of room-temperature storage and transportation were 
recognized by 73% and 64% of patients, respectively. Safety features were considered very 
necessary by 76% and the convenience of Braille-adapted kits by 80.4%. In summary, a 
large majority of peritoneal dialysis patients preferred dosing frequency of once every 4 
weeks for treating renal anemia. These patient preferences further strengths the usefulness 
of CERA in routine daily practice.


Disclosure of Financial Relationships: nothing to disclose
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The Safety and Efficacy of Intravenous Ferric Carboxymaltose in Anaemic 
Patients Undergoing Haemodialysis: A Multicentre, Open-Label, Clinical 
Study  Adrian C. Covic,1 Gabriel Mircescu.2  1Parhon University Hospital, 
Lasi, Romania; 2Carol Davila University of Medicine and Pharmac, Bucharest, 
Romania.


Results of a multicenter, open-label, single-arm, multiple-dose, Phase II study assessing 
the safety and efficacy of FCM are presented.


Patients (18–65 years) with iron-deficiency anemia (IDA) on HD received 200mg of 
iron as FCM via i.v. bolus push injection into the HD venous line, 2–3 times weekly for 
a maximum of 6 weeks. Safety assessments included incidence of adverse events (AEs). 
Treatment responders: patients attaining ≥1.0 g/dl increase in hemoglobin (Hb) from 
baseline at any time during study. Enrolled patients (safety population, n=163) receiving 
≥1 dose of study medication were included in efficacy analyses (ITT population, n=162). 
Mean total cumulative dose of iron as FCM administered was 2133.3mg. In total, 193 AEs 
were reported in 89/163 (54.6%) patients. At least 1 serious AE occurred in 12/163 (7.4%) 
patients and 2 patients died (lung tuberculosis; acute heart failure), none considered by the 
investigator to be related to study medication. Only 5/163 (3.1%) patients discontinued 
study medication due to an AE. Overall, 100/162 (61.7%) patients achieved a ≥1.0g/dl 
increase from baseline in Hb; mean Hb levels increased from 9.1g/dl at baseline to 10.3g/
dl at follow-up. Mean ferritin and transferrin saturation values increased from 67.3µg/l and 
17.4% at baseline to 333.6µg/l and 31.0%, respectively, at the end of the study.


FCM given as i.v. bolus push injection is well tolerated and effective in correcting Hb 
levels in HD patients with IDA. As increased doses of erythropoiesis-stimulating agents 
were not permitted, the increase in Hb can be solely attributed to efficient iron utilization. 
The incidence of AEs is as expected for this population.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2420


Intravenous (I.V.) Ferric Carboxymaltose (FCM) Versus I.V. Iron Sucrose 
(ISC) in the Treatment of Iron Deficiency Anemia (IDA) in Patients 
Undergoing Maintenance Hemodialysis (HD)  Pieter Evenepoel,1 Gabriel 
Bako,2 Christian Toma.3  1University Hospital Gasthuisberg, Leuven, Belgium; 
2”Dr. G. Curteanu” Hospital, Oradea, Romania; 3Spitalul Clinic Municipal 
Oradea, Oradea, Romania.


This 10-week, Phase III study compared i.v. FCM with i.v. ISC, the current gold 
standard of IDA treatment.


HD patients (18–80 years) with IDA were randomized (1:1) to receive 200mg iron via 
injection into the HD venous line as FCM (bolus push) or ISC (over 10 minutes), 2–3 times/
week until target doses were achieved. Primary endpoint: percentage of patients achieving 
≥1.0g/dl hemoglobin (Hb) increase from baseline to Week 4. Overall, 240 patients were 
randomized (safety population n=237; ITT population n=234; PP population n=183). 
More patients in the PP FCM group (45/97 [46.4%]) achieved a ≥1.0g/dl Hb increase from 
baseline to Week 4 than the ISC group (32/86 [37.2%]; p=0.2101). Greater mean maximum 
increases from baseline in Hb, serum ferritin and TSAT were reached with the PP population 
of FCM than ISC: Hb, 1.5g/dl vs 1.3g/dl; p=0.1425; serum ferritin, 724.2µg/l vs 517.1µg/l; 
p<0.01; TSAT, 32.1% vs 20.4%; p<0.05, respectively. The number of patients experiencing 
at least 1 AE was similar across groups (FCM 42.9% vs ISC 39.8%).


In conclusion, i.v. iron administered as FCM achieved greater increases in Hb, serum 
ferritin and TSAT levels than ISC in patients undergoing maintenance HD. As increased 
doses of erythropoiesis stimulating agents were not permitted during the study, the increase 
in Hb can be solely attributed to the efficient iron utilization. Both i.v. iron supplements 
were well tolerated. Compared with a continuous 10-minute infusion of ISC, FCM offers 
the additional convenience of bolus administration, which decreases nursing time and the 
need for additional equipment.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2421


Switch to Total Dose IV Ferric Carboxymaltose in a Renal Unit Anaemia 
Programme – An Observational Study  L. C. Barker, E. C. Vaux, M. 
Mohteshamzadeh, R. B. Naik.  Renal Unit, Royal Berkshire Hospital, United 
Kingdom.


Background
ESA (erythropoietic stimulating agents) treatment of renal anaemia requires IV iron 


(Fe) to achieve adequate Fe stores (ferritin >200ug/l). The 200mg dose of our standard Fe 
sucrose is inconvenient for non-haemodialysis patients, requiring 2-4 visits with associated 
cost & risk to vascular access.This is an observational study of the first 6 months use of total 
dose ferric carboxymaltose in PD (peritoneal dialysis) & low clearance (LC) patients.


Method
PD & LC patients received IV Fe to boost low stores on or prior to ESA therapy. Total 


dose was given according to body weight (700mg-1g). Haemoglobin (Hb) & ferritin were 
measured at 0, 4,6,12 weeks. ESA dose was titrated to maintain Hb in range 10.5-12.5 
g/dl.


Results
Of 100 patients, 17 insufficient data, 6 frank Fe deficiency or acute admission leaving 


79 for analysis. Mean age 63 years, 59% male, 65% Caucasian, 55 LC (mean eGFR 15ml/
mn) & 24 PD (7 ml/mn). There was no difference in baseline Hb or ferritin between LC 
& PD. There were no adverse or allergic reactions.


Overall, ferritin showed an immediate sustained rise (145, 566, 557, 521ug/L, p<0.0011).
Hb also rose overall (10.2 to11.1g/dl p<0.0011).


In the pre-ESA group, Hb & ferritin remained high at 3 months (9.9 to10.8g/dl, 120 
to 387 ug/l, p<0.0012). 32 (57%) achieved target Hb without ESA (20 started Epoetin alfa, 
median 8000U weekly). Maximum Hb was 12.1g/dl.


In the ESA treated group (median 6000U weekly), 7 (26%) stopped ESA for high Hb 
(median 14.1g/dl, range 13.4-15). The rate of Hb rise was similar to the pre-ESA group 
(10 v 15% of base Hb3) but base Hb & ferritin were significantly higher (11.2 v 9.9g/
dl & 199 v 120 ug/l, p<0.0014). 9 ESA doses were unchanged, 7 reduced & 4 increased 
(median end dose 4000U).


Conclusion
Ferric carboxymaltose was well tolerated, with sustained Hb & ferritin rise at 3 months 


after a single hospital visit. Pre-ESA patients had no problems; 57% achieved target Hb 
after iron alone.


However, 7 ESA treated patients had to stop ESA for high Hb. Further study is required 
to establish safe pre-treatment Hb & ferritin levels in these patients.


(Statistical analysis 1ANOVA, 2Paired t-test, 3Mann-Whitney, 42-sample t-test)
Disclosure of Financial Relationships: nothing to disclose
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SA-PO2422


Comparison of Intravenous (IV) Ferric Carboxymaltose (FCM) to Oral 
Iron in Anemic Non-Dialysis Dependent (NDD)-CKD Patients with or 
without ESA Therapy  Joseph Benjamin,1 Wajeh Qunibi.2  1Temple University 
Hospital, Philadelphia, PA; 2University of Texas Health Science Center, San 
Antonio, TX.


Background:
Treatment of anemia in NDD-CKD patients may include iron and ESAs. However, 


some NDD-CKD patients with iron deficiency anemia (IDA) may be treated with iron 
alone. This study examined the response of NDD-CKD subjects with IDA to either FCM 
or oral iron, alone or in combination with ESAs.


Methods:
This multicenter trial was open-label, randomized, and active-controlled. NDD-CKD 


subjects with IDA were randomized to receive either an IV infusion of iron as FCM at a 
maximum first dose of 1000mg over 15 minutes (with up to 2 more doses of 500mg based 
on iron indices) or oral iron. The primary efficacy endpoint was the percentage of subjects 
achieving an increase in Hgb>1.0g/dl anytime between baseline and end of study or time 
of intervention. Subjects were analyzed based on ESA use at randomization.


Results:
Concomitant ESA therapy was used in 33 of 144 FCM-treated subjects (22.9%) and in 


24 of 101 subjects receiving oral iron (23.8%). For those subjects receiving concomitant 
ESAs, 84.8% (28/33) of the FCM group vs.50.0% (12/24) of the oral iron group achieved 
the primary endpoint (p<0.008); for those subjects not receiving ESAs, 53.2% of the FCM 
group vs. 29.9% of the oral iron group achieved the endpoint (p< 0.002).


Conclusion:
The results show that a greater proportion of NDD-CKD subjects receiving IV FCM 


with or without concomitant ESA therapy achieved a > 1 g/dl Hgb increase compared to 
those who received oral iron with or without ESA respectively. Furthermore, the results 
demonstrated that more than half of the FCM-treated subjects achieved this Hgb increase 
with FCM alone, while oral iron required the use of concomitant ESA to achieve this effect. 
These data suggest that some patients could be successfully treated with IV iron alone.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2423


Weekly Maintenance IV Iron (Fe) To Improve Anemia Outcomes: A Post 
“Drive” Analysis  Amit Sharma,1 Kirsten Vanderhalf,1 Jo Sclafani.2  1BKHI, 
Boise, ID; 2Watson Labs Inc., NJ.


Background:The Dialysis Patient’s Response to IV Iron (Fe) with Elevated Ferritin 
(DRIVE) Trial showed the efficacy of using bolus IV Fe in HD pts with anemia. The use 
of standard weekly IV Fe dosing remains controversial.


Purpose: To determine if weekly Fe maintenance therapy improved anemia 
outcomes.


METHODS: This was a retrospective multi-center analysis. In 2007 (1st 12 month 
observation period), the range for administering iron sucrose was 100-800 ng/ml. This was 
given either as a 1gm bolus over 10 treatments or with a variable maintenance strategy 
of 200-400 mg IV Fe per month. IV Fe was held if ferritin > 800 ng/ml. In 2008 (2nd 
observation period), the Fe was switched to sodium ferric gluconate (SFG) and 62.5mg 
weekly of SFG was given weekly when the serum ferritin ranged from 200-1200ng/ml. 
The primary endpoint was the change in the avg. weekly dose of Fe. Paired t-tests (each 
with n=15) were conducted.


RESULTS: 49 patients receiving Fe were reviewed. Of these subjects 33% or 15 
patients had continuous data for 24 months meeting inclusion criteria. This allowed the 
subjects to serve as their own controls. Baseline characteristics were 50% male, 33% 
diabetic, 100% Non-black, and an age of 55. There was a significant 39% reduction in avg. 
weekly iron dosing in 2008 (table 1) with a trend of decreasing hemoglobin and epogen.


Pre-DRIVE vs Post DRIVE Study Comparison
Lab Value 2007 2008 p-value
Iron (mg/wk) 83.9+/-36.8 51+/-27.1 0.001
Epo (IU/wk) 15,935.+/-11,947 13,165.+/-11,933 0.19
Hgb (g/dl) 12.0+/-0.7 11.6+/-0.6 0.017
TSAT (%) 31.7+/-12 28.3+/-6.8 0.22
Albumin (g/dl) 3.8+/-.3 3.8+/-.3 0.70
Ferritin (ug/l) 856.2+/-305.7 800.7+/-260.5 0.37


Conclusion: Smaller and more frequent iron dosing resulted in an overall reduction 
in total iron utilization.


Disclosure of Financial Relationships: grant/research support: Watson Laboratories, 
Inc.; consultant: Watson Laboratories, Inc.


SA-PO2424


Oral Treatment with PBI-1402 Increases Hemoglobin, Hematocrit and 
Red Blood Cell Formation in 5/6 Nephrectomized (NX) Rats, a Model 
Mimicking Human End-Stage Renal Disease (ESRD)  Lyne Gagnon,1 
Francois A. Leblond,2 Brigitte Grouix,1 Mouna Lagraoui,1 Vincent Pichette.2,3  
1ProMetic BioSciences Inc., Montreal, QC, Canada; 2Centre de Recherche, 
Hopital Maisonneuve-Rosemont, Montreal, QC, Canada; 3Departement de 
Pharmacologie, Faculte de Medecine, Universite de Montreal, Montreal, QC, 
Canada.


Background: PBI-1402 is a novel orally active low molecular weight compound with 
erythropoiesis stimulating activity, via a mechanism of action distinct from erythropoietin 
(EPO).


Aim: To better define the impact of PBI-1402 on red blood cell formation, we studied 
the effect of PBI-1402, compared to EPO, in anemia associated with chronic renal failure 
induced by 5/6 nephrectomy.


Methods: Male Sprague Dawley rats (6 week-old) were subjected to 5/6 nephrectomy 
(5/6-Nx) or sham surgery. Treatment started on day 21 with water, PBI-1402 (200 and 
400 mg/kg, oral, once a day), or rhEPO (25 U/rat, subcutaneous injection, twice a week) 
and was ended on day 56. Rats were sacrificed on day 63. Anemia markers were followed 
along the treatment.


Results: As shown in Table 1, CRF induced a significant anemia. Administration 
of PBI-1402 at 200 mg/kg induced a significant increase in reticulocyte counts, with no 
modifications in hemoglobin (Hb) level. However, PBI-1402 at 400 mg/kg was associated 
with a significant increase in Hb and hematocrit levels compared to value observed on 
day 21 (before drug dosage). On the other hand, administration of rhEPO completely 
corrects anemia.


Conclusion: PBI-1402 partly corrects anemia in CRF even in the presence of insufficient 
EPO concentration. PBI-1402 induces red blood cell formation in a dose-dependent manner. 
These results suggest that PBI-1402 offers the potential for a novel therapy of anemia 
associated with chronic renal failure.
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Table 1: Effect of PBI-1402 and EPO on NX rat anemia.


* Significantly different from value on day 21 p<0.05.
Disclosure of Financial Relationships: patent: ProMetic BioSciences Inc.; employer: 


ProMetic BioSciences Inc.


SA-PO2425


Erythropoietin (EPO) Modulates Vascular Factors Including Circulating 
Endothelial Progenitor Cells (EPCs)  Takashi Naito,1 Akitoshi Ando,1 Hideki 
Nishimura,2 Masami Komeda,2 Asuka Aoki,1 Keitarou Sato,1 Jun Niwayama,3 
Takeshi Kurosawa,3 Tsutomu Sanaka.2  1Internal Medicine, Tokyo Rousai 
Hospital, Oota, Tokyo, Japan; 2Internal Medicine, Tokyo Women’s Medical 
University East Medical Center, Arakawa, Tokyo, Japan; 3Internal Medicine, 
Sumiyoshi Clinic Hospital, Mito, Ibaragi, Japan.


Several lines of evidence have shown that the EPCs play a role in vasculogenesis, and 
promotes angiogenesis through secreting growth factors. Recent studies have suggested 
that EPO may accelerate not only angiogenesis but also vasculogenesis. In this study, we 
investigated whether recombinant human erythropoietin (rhEPO) modulates vascular factors 
including the expression of EPCs in patients with end stage renal disease (ESRD).


We studied 21 patients with ESRD, 11 patients in hemodialysis and 10 in CKD stage 5. 
At study entry, their mean serum creatinine level was 7.2±1.1mg/dl. 10 patients were started 
with rhEPO therapy (EPO group; 3812±349IU/week), and 11 patients were without rhEPO 
(noEPO group). These subjects received neither statins nor ACE inhibitors. We performed a 
prospective study for 6 months, and also assessed vascular mediators such as EPCs, VEGF, 
MMP-2, high sensitive CRP, HGF and ADMA, at 0,3,6 months from the beginning. EPCs 
were measured by flow cytometry as CD45lowCD34+or CD45lowCD34+CD133+.


Although the EPC numbers in both groups did not differ each other at 3,6 months, the 
EPC number of the patients who received a high rhEPO dose (above 4500IU (n=5) weekly) 
in EPO group rose significantly compared to that of noEPO group at 3 months (p<0.05). 
The serum MMP-2 concentration was significantly lower in EPO group compared to 
noEPO group at 3, 6 months (∆ change of 3-0 months; -193.9±95.3 versus 102.8 ±43.4ng/
ml, p<0.05). Other factors were not changed in both groups at 3,6 months.


Our studies indicated that the administration of rhEPO resulted in the rise of the EPC 
number in a dose dependent manner. In conclusion, rhEPO might contribute to the repair 
of injured arteries in ESRD patients through the modulation of circulating MMPs and 
mobilized EPCs from the bone marrow.


Disclosure of Financial Relationships: grant/research support: Japan Dialysis 
Outcome Study.


SA-PO2426


Darbepoetin α/Hemoglobin Ratio Is Inversely Associated with Endothelial 
Progenitor Cell Counts in Maintenance Hemodialysis Patients  Daisuke 
Sanada,1 Hirokazu Honda,1 Tetsuo Michihata,2 Tadao Akizawa.1  1Division of 
Nephrology, Department of Medicine, Showa University School of Medicine, 
Tokyo, Japan; 2Ebara Clinic, Tokyo, Japan.


Background: Decrease in endothelial progenitor cells (EPC) is a risk for mortality in 
maintenance hemodialysis (MHD). Erythropoiesis stimulating agents (ESA) could enhance 
differentiation of EPC in chronic kidney disease, but that in MHD patients is obscure. The 
present study assessed the impact of darbepoetin α (Darb) on EPC in those patients.


Methods: Blood samples of 42 MHD patients were obtained at the start of head week 
HD to measure white blood cell (WBC), hemoglobin (Hb), high-sensitivity C-reactive 
protein (hsCRP). EPCs were defined as CD45/CD34 (CD34+ EPC) or CD45/CD34/
CD133 (CD34+CD133+ EPC) positive cells. Measurements were followed up 6 months 
later (n=37).


Results: Dose of Darb (µg/kg/week) and Darb/Hb ratio were inversely correlated with 
counts of both CD34+ EPC (/µL) and CD34+CD133+ EPC (/µL) at baseline and 6 months 
later. Changes in the EPCs counts at 6 months did not correlate with dose of Darb. Counts 
of the both CD34+ EPC and CD34+CD133+ EPC at baseline were independently associated 
with the highest tertile of Darb/Hb ratio by multivariate models adjusted with age and 
gender or with age, gender and log hsCRP.


Conclusion: The findings suggest that dose of ESA may be associated with less EPC 
counts especially in the state of ESA hypo-responsiveness in MHD patients.


Disclosure of Financial Relationships: nothing to disclose
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Erythropoietin Producing Cells for the Treatment of Renal Failure Induced 
Anemia  Nadia K. Guimaraes-Souza,1,2 Tamer Aboushwareb,1 Kathryn Stern,1 
Kenneth Gyabaah,1 Adam Varner,1 Hung-Jen Wang,1 Anthony Atala,1 James J. 
Yoo.1  1Wake Forest Institute for Regenerative Medicine, Wake Forest University, 
Winston-Salem, NC; 2Jewish Hospital Albert Einstein, Sao Paulo, SP, Brazil.


Purpose/Hypothesis: Anemia is an inevitable outcome of chronic renal failure 
due to the kidney’s decreased ability to produce erythropoietin (EPO). We investigated 
the feasibility of selecting and expanding erythropoietin producing cells. We examined 
whether supplementation of those cells would provede a possible treatment option for 
renal failure induced anemia.


Methods: Renal cells from 14 day old Lewis rats were isolated and expanded. The cells 
at each subculture stage were characterized for EPO expression using immunocytochemistry 
and Western Blot analysis with specific cell antibodies. To assess the levels of EPO 
production, the conditioned media, in which the cells were grown under normoxic and 
hypoxic conditions, were analyzed by Western Blot as well as Erythropoietin ELISA kit 
(R&D Systems, Minneapolis, MN). RT-PCR was performed to determine the levels of 
EPO gene up-regulation in response to hypoxia. To determine whether EPO producing 
cells survive and form tissue in vivo, renal cells suspended in collagen gel were implanted 
subcutaneously in male Lewis rats at a concentration of 25x106 /ml followed by retrieval 
at 7 and 21 days after implantation for analysis.


Results: Immunocytochemical analysis demonstrated EPO expression at each 
subculture stage. Western Blot analysis detected EPO protein in the kidney cells of all 
passages tested. ELISA confirmed that the renal cells grown under hypoxic condition 
produced EPO. RT-PCR showed upregulation of EPO gene in hypoxic conditions relative 
to normal. Histologically, the retrieved implants showed that the kidney cells survived 
and formed tissue in vivo.


Conclusions: These results demonstrate that EPO producing renal cells can be grown 
and expanded in culture. The cells stably expressed EPO and are able to form tissue in vivo. 
This study shows that EPO cells may be used as a potential treatment option for anemia 
due to chronic renal failure.


Disclosure of Financial Relationships: nothing to disclose
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Controlled Regulation of Erythropoietin Producing Cells for Renal Failure 
Induced Anemia  Nadia K. Guimaraes-Souza,1,2 Tamer Aboushwareb,1 
Kenneth Gyabaah,1 Anthony Atala,1 James J. Yoo.1  1Wake Forest Institute for 
Regenerative Medicine, Wake Forest University, Winston-Salem, NC; 2Jewish 
Hospital Albert Einstein, Sao Paulo, SP, Brazil.


Introduction and Objectives:
Anemia is an inevitable outcome of chronic renal failure. We have previously shown 


that primary cultured renal cells may be used as a potential treatment option for renal 
failure induced anemia. In this study we investigated whether production of EPO could be 
controlled by exposing EPO producing cells to different environmental conditions.


Methods: Renal cells from 2-3 week old rats were isolated, expanded and characterized 
for EPO expression. For level assessment, cells were incubated under normoxic and hypoxic 
(1%) conditions for varying time periods up to 72 hours. To test the feedback mechanism, 
renal cells were grown in conditions either with or without media changes. All cells were 
collected at the end of each experiment for assessment using RT-PCR.


Results: Immunocytochemical analysis showed the expression of EPO at each 
subculture stage. RT-PCR analysis of renal cells exposed to hypoxia showed up-regulation 
of EPO gene expression over a period of 24 hours followed by a gradual decrease in the 
next 48 hours. However, this decrease was reversed completely when culture media was 
changed every 24 hours, which indicates their ability to regulate EPO production through 
a negative feedback mechanism. Decrease in EPO expression was also observed when 
cells under hypoxia were transferred to normoxic conditions.


Conclusions: These results demonstrate that EPO producing renal cells possess the 
ability to regulate EPO expression in response to varying levels of oxygen. These findings 
indicate that EPO producing renal cells may be used as a treatment option for renal failure 
induced anemia.


Disclosure of Financial Relationships: nothing to disclose
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The Erythropoietin Beta Common Receptor Is in a Complex with and 
Requires VEGFR2 for Downstream Signaling  Mark S. Segal, Yuri Sautin, 
YanPeng Diao, Laura Sautina.  Medicine, University of Florida, Gainesville, 
FL.


Background: Endothelial progenitor cells (EPC) circulate in the bloodstream and are 
capable of carrying out endothelial repair. Erythropoietin (EPO) has been shown to have 
stimulatory effects on EPC. We have previously demonstrated that EPO effects EPC mobility 
and increases nitric oxide (NO) levels within cells via the heterodimeric beta-common 
receptor (BCR) and EPO receptor (EPOR). We now test the hypothesis that not only does 
EPO induction of NO by the BCR/EPOR complex require vascular endothelial growth 
factor receptor 2 (VEGFR2), but VEGFR2 signaling itself requires the BCR.


Methods: EPC colonies isolated from human or mice were incubated with various kinase 
or VEGF inhibitors for 30 minutes prior to treating 50 mU/mL EPO and determining the 
bioavailable nitric oxide (NO) by DAF-FM-Diacetate. In addition we examined the ability 
of EPO and VEGF to promote an increase in NO in EPC isolated from the BCR -/- mice.







J Am Soc Nephrol 20: 2009 Dialysis: Anemia, Mechanisms, and Treatment II 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


668A


Results: The EPO induced increase in NO could be completely blocked with a VEGFR2 
blocking antibody but not by an antibody against VEGF itself. Blocking VEGFR2 also 
inhibited the EPO mediated increase in transcription of the RNA for endothelial and 
inducible NO synthase. Interestingly, the increase in NO was not blocked by a JAK-2 
kinase inhbitor (Tyrphostin AG-490) confirming that the EPO induced NO effects are 
independent of the homodimeric EPO receptor-JAK kinase pathway. Most importantly 
EPC isolated from the BCR-/- mice had no NO stimulation in response to EPO, or VEGF 
but had a normal NO stimulation in response to bradykinin. We also demonstrate that the 
VEGFR2 co-immunoprecipitates and colocalizes with the BCR.


Conclusion: We conclude that many of the tissue-protective effects of EPO 
demonstrated in models of ischemic, traumatic, and inflammatory injuries may be occurring 
through horizontal signaling of BCR with VEGFR2. In addition VEGFR2 signaling requires 
the expression of the BCR. These findings have profound implications for the potential 
side effects of EPO.


Disclosure of Financial Relationships: nothing to disclose
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Hematide™ Demonstrates Prolonged In Vitro Binding to the Human 
Erythropoietin Receptor  Jennifer M. Green,1 Richard B. Mortensen,1 Peter 
J. Schatz,1 Peter R. Young,1 David Myszka.2  1Affymax, Inc., Palo Alto, CA; 
2University of Utah, Salt Lake City, UT.


Background: Hematide is a synthetic, peptidic erythropoiesis stimulating agent 
linked to polyethylene glycol (PEG) that is in Phase 3 trials for the treatment of anemia 
associated with chronic kidney disease, with the potential for once a month dosing. 
Hematide has a unique structure that consists of a synthetic peptide with no sequence 
similarity to erythropoietin (EPO) that is dimerized and PEGylated via a chemical linker. 
Hematide stimulates erythropoiesis by binding to the EPO receptor (EPOR) at a site cross-
competitive with EPO.


Purpose & Methods: We used surface plasmon resonance to compare the binding 
kinetics of Hematide, unPEGylated Hematide peptide dimer, EPO (epoetin alfa) and 
darbepoetin alfa to a dimeric form of the human EPOR.


Results: Compared to EPO and darbepoetin alfa, Hematide has both a slower 
association rate (∼960-fold; ∼650-fold, respectively) and a slower dissociation rate (∼17-
fold; ∼19-fold, respectively), resulting in a lower overall affinity (Kd ∼56-fold, ∼35-fold 
larger, respectively). The slower dissociation of Hematide results in substantially longer 
receptor occupancy compared with EPO and darbepoetin alfa (t1/2 = 1300 min. vs. 77 and 
70 min., respectively). The slower association rate is predominantly due to the PEG portion 
of Hematide, but interestingly, both the peptide and PEG portion of Hematide contribute 
to the slower dissociation rate (t1/2 peptide = 260 min).


Conclusion: Hematide has a longer residence time on the EPOR than EPO or darbepoetin 
alfa. This may provide a potential mechanism for its prolonged pharmacodynamics in 
humans beyond what is explained by differences in pharmacokinetics.


Disclosure of Financial Relationships: consultant: Affymax, Inc.


SA-PO2431


Hematide™ Stimulates Similar Signaling Pathways to EPO in UT-7/EPO 
Cells, but with Different Kinetics and Relative Potency  Karen Leu,1 Richard 
B. Mortensen,1 Angela Worth,1 Peter J. Schatz,1 Peter R. Young,1 Jeffery Silva,2 
Charles L. Farnsworth,2 Jennifer M. Green.1  1Affymax, Inc., Palo Alto, CA; 2Cell 
Signaling Technologies, Danvers, MA.


Hematide is a synthetic ESA that is in Phase 3 trials for the treatment of anemia 
associated with chronic kidney disease with the potential for once a month dosing. The 
unique structure of Hematide consists of a synthetic peptide with no sequence similarity 
to erythropoietin (EPO) that is dimerized and PEGylated via a chemical linker. Like EPO, 
Hematide stimulates erythropoiesis by binding to the EPO receptor. Previously we showed 
that Hematide and EPO activate similar signaling pathways in UT-7/EPO cells, a model 
for early erythropoietic precursor cells (Fan, 2006, Exp. Hematol. 34:1303). Here we have 
evaluated a wider cross-section of the phosphoproteome.


Cell lysates were prepared from UT-7/EPO cells stimulated by EPO (epoetin alfa) 
or Hematide and digested with trypsin or GluC. The resulting protein fragments were 
captured with an anti-phosphotyrosine antibody and analyzed by LC-MS/MS. We identified 
21 substrates previously known to be phosphorylated in response to EPO. We quantified 
several of these signaling events over a range of agonist concentrations and stimulation 
times using the Meso Scale Discovery platform.


The EC50 of EPO differs for each target phosphorylation event (3-9pM for p38, ERK1/2, 
and STAT5, 21pM for GSK-3β, 90pM for AKT, and 370pM for STAT3) suggesting that 
EPO stimulates phenotypic responses in these cells by differential activation of several 
signaling pathways. Hematide exhibited EC50s that were 50-fold higher, with the exception 
of p38 phosphorylation, which was 460-fold higher. The maximum activation of STAT5, 
GSK-3β, ERK1/2 and p38 by EPO and Hematide was similar, but Hematide activated AKT 
and STAT3 less and with slower onset of activation.


These data suggest that Hematide and EPO share similar overall signaling properties 
in UT-7/EPO cells, consistent with their underlying erythropoietic activity, but also show 
subtle differences in kinetics and relative activation of different pathways, likely reflecting 
in part the differences in binding kinetics between the two ligands.


Disclosure of Financial Relationships: ownership: Affymax, Inc.; employer: Affymax, 
Inc.
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Hematide™ Is Minimally Immunogenic in Nonclinical Studies  Peter J. 
Schatz, Qing Fan, Min-jia Chen, Richard B. Mortensen, Karen Leu, Kathryn 
W. Woodburn.  Affymax, Inc., Palo Alto, CA.


Background: Hematide is a synthetic, peptidic erythropoiesis stimulating agent (ESA) 
linked to polyethylene glycol that is in Phase 3 trials for the treatment of anemia associated 
with chronic kidney disease. Nonclinical and clinical studies have shown that Hematide 
is immunologically distinct from erythropoietin (EPO); anti-EPO antibodies (abs) do not 
cross-react with Hematide, and anti-Hematide abs do not cross-react with EPO. Unlike 
other ESAs, Hematide has not been associated with immunogenic morbidity in nonclinical 
studies, thereby allowing examination of the effects of ESA-associated chronic and severe 
polycythemia in normal animals. Here, the immunogenicity of Hematide was evaluated 
nonclinically in 4 species. Methods: Sera from rats, rabbits, dogs, and monkeys dosed 
with Hematide were evaluated by ELISA for Hematide-specific abs. Positive samples were 
tested for abs cross-reactive with EPO using a radioimmunoprecipitation assay and were 
also evaluated for neutralizing abs using a receptor binding assay. Results: No Hematide-
specific abs were detected in sera from 245 rats receiving multiple doses via the IV or SC 
route, or in sera from 9 rabbits and 3 dogs after single IV dosing. Abs to Hematide were 
detected in 5 of 116 monkeys given multiple doses ranging from 2-200 mg/kg/month for 
up to 9 months, representing doses 20 to 2000-fold greater than the active dose in healthy 
humans. In 2 cases, the abs were able to neutralize binding of the peptide portion of 
Hematide to the EPO receptor in vitro, yet no differences in erythropoietic and toxicologic 
profiles were detected. Importantly, the Hematide-specific abs did not cross-react with 
EPO, and therefore they are not expected to interfere with erythropoiesis, driven either by 
endogenous or recombinant EPO. Conclusions: Hematide was non-immunogenic in rats, 
rabbits, and dogs and minimally immunogenic in monkeys. The absence of immunological 
cross-reactivity between Hematide and EPO suggests that Hematide poses a negligible risk 
of inducing antibodies reactive with endogenous EPO in humans. The immunogenicity 
profile of Hematide continues to be evaluated in ongoing Phase 3 clinical studies.


Disclosure of Financial Relationships: employer: Affymax.
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Fe (III) Transfer from Soluble Ferric Pyrophosphate (SFP) to Human 
Apotransferrin  Ajay Gupta,1 Richard Yocum,1 Walter Holberg,2 Brian 
Mosley,2 Janelle Starr,2 Deanna Nelson,2 Alvin Crumbliss.3  1Rockwell Medical 
Technologies, Inc., Wixom, MI; 2Biolink Life Sciences, Inc., Cary, NC; 3Duke 
University, Durham, NC.


Background: Parenteral iron administration is restricted to large polymeric iron-
carbohydrate complexes stored and processed in the reticuloendothelial system (RE). 
Soluble ferric pyrophosphate (SFP) is the only simple iron salt appearing to be safe and 
effective for parenteral administration (Gupta et al., Kidney Int 1999;55:1891-8). If SFP 
delivers iron directly to human apotransferrin (apo-Tf), inflammation-induced RE block will 
be overcome and iron-induced redox reactions and iron acquisition by bacteria prevented. 
The kinetic efficiency of iron loading of apo-Tf at pH 7.4 provides a physico-chemical 
measure of iron bioavailability.


Methods: Kinetics of iron binding to apo-Tf from SFP compared to a ferric-
nitrilotriacetic acid (NTA) were measured by UV absorbance at 470 nm, the absorbance 
maximum for holo-Tf by the method of Bates et al., J Biol Chem 1967;242(12):2810-5.


Results: Iron from SFP was taken up rapidly by apo-Tf, with more than 50% of iron 
uptake complete within one min and most of the iron bound within 10 min (Figure). SFP-
derived iron is taken up by apo-Tf more rapidly than and with the same near quantitative 
efficiency as from ferric-NTA (a control material known to transfer iron rapidly and 
completely to transferrin).


Conclusion: These data suggest that SFP-derived iron is rapidly bioavailable and taken 
up by circulating apotransferrin within minutes of exposure. Clinical trials are underway 
to confirm that SFP can be effectively and safely administered via hemodialysis solution 
to ESRD patients.


Disclosure of Financial Relationships: grant/research support: Rockwell Medical 
Technologies, Inc; consultant: Rockwell Medical Technologies, Inc; scientific advisor: 
Rockwell Medical Technologies, Inc; ownership: Rockwell Medical Technologies, Inc; 
patent: Rockwell Medical Technologies, Inc.
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Pentoxifylline Improves Erythropoietin Resistance: Possible Mechanisms  
Mahmoud T. El-Khatib,1,2 Kotagal S. Kant,1,2 Heather J. Duncan.1,2  1Nephrology 
and Hypertension, University of Cincinnati College of Medicine, Cincinnati, 
OH; 2Dialysis Clinic, Inc, Cincinnati, OH.


It has been reported that Pentoxyfylline (PEN) use can improve the response to 
Erythropoietin simulating agents (ESA) in ESRD patients with anemia. The mechanism of 
this response is attributed to the role that PEN plays in inhibiting proinflammatory cytokine 
production and also in enhancing erythropoiesis.


To date, there are no published reports on the effect of PEN on iron indices in dialysis 
patients, or that an increase of iron mobilization and availability may underlie the beneficial 
effect of PEN on ESA resistance. This study is designed to evaluate the effect of PEN on 
iron indices in ESRD patients on dialysis.


Methods: 34 stable dialysis patients who were started on PEN and who had a ferritin 
level more than 500 ng/ml prior to starting PEN therapy, were studied. Hemoglobin, ferritin, 
and transferrin saturation (TSAT), were obtained before the start of drug, as well as after 
the start of the drug and again at least 2 months (and up to 6 months) later. The prescribed 
ESA dose and any administered IV iron were also documented. Data were expressed as 
mean ± SEM, and paired T-test for parametric and Wilcoxon signed rank test for non 
parametric data were used.


Results: A total of 34 patients were identified who had lab and medication records for 
the time before and after the initiation of PEN therapy. Ferritin levels for these patients were 
significantly lower after the initiation of PEN therapy, and HGB was significantly higher.


For the subset of 18 patients who were not receiving IV iron during the time between 
initiation of PEN and ferritin levels, Ferritin levels were significantly reduced.


All subjects Subjects on Iron
Pre drug After Drug Pre Drug After Drug


Ferritin 1137 (104.3) 968 (90.8)* 875 (129.9) 805 (76.3)
Hgb 11.2 (0.3) 12.0 (0.2)* 11.1 (0.4) 12.1 (0.2)*
TSAT 29.4 (2.6) 29.7 (3.0) 21.6 (2.2) 27.7 (4.5)
* p<.05


Conclusions: This preliminary data indicate that part of the beneficial effect of 
Pentoxifylline on ESA resistance may be related to the better mobilization and utilization 
of iron.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2435


Vitamin C (vit. C) Supplementation Improves the EPO Treatment Efficacy 
in Hemodialyzed (HD) Patients  Eve Chowaniec, Maciej Drozdz, Andrzej 
Krasniak, Wladyslaw Sulowicz.  Dept. of Nephrology, Jagiellonian University, 
Cracow, Poland.


Because of common vit. C deficiency in HD patients, the supplementation of this 
vitamin may be an effective adjuvant therapy during EPO treatment.


The aim of study was to elucidate the influence of vit. C supplementation on EPO 
treatment efficacy.


The study group consisted of 68 patients (26 F, 42 M) aged 26 – 79 years (mean 53.9) 
on 3 x weekly HD for 12 to 294 months (mean 101.2 months). Patients received 200 mg 
of vitamin C 3 times a week during 8 weeks supplementation phase. The levels of vit. C, 
Hb, serum iron, transferrin saturation, EPO dose and Kt/V were assessed before and after 
supplementation as well as 8 weeks after the last vitamin C dose.


After the supplementation the level of vitamin C increased significantly from 22.4 
to 48.67 mmol/l (p<0.0001) and 8 weeks after last dose of vit. C fall to 27.40 mmol/l 
(p=NS).


Mean Hb level increased significantly from 10.25 to 10.63 g/dl after the supplementation 
(p<0.05) and remains stable (Hb=10.61 g/dl, p<0.05 vs. baseline) 8 weeks after last dose 
of vitamin C.


The EPO dose remains stable during supplementation phase 3514 vs. 3441 IU/week 
(p=NS) and decreased significantly as compared to baseline (2805 IU p<0.05) 8 weeks 
after last dose of vitamin C.


The mean EPO dose per g/dl of hemoglobin decreased non significantly after vit. C 
supplementation (from 375 to 347 IU/g/dl Hb, p=NS), but this decrease was significant, 
when compared to baseline, 8 weeks after last dose of vit. C (291 IU/g/dl Hb, p<0.05).


The dosage of intravenous iron remains stable during supplementation phase 44.1 vs 
50.4 mg/week (p=NS) and 8 weeks after last vitamin C dose (34.2 mg/week, p=NS).


Despite of stable iv. iron dose, serum iron level increased after vit. C supplementation 
as well as 8 weeks after last vit. C dose (14.49 vs. 17.42 vs.17.29, respectively), but this 
increase was not significant. Transferrin saturation increased from 42.78% at the baseline 
to 47.74% at the end of supplementation (p=NS) as well as to 52.26% (p<0.05) 8 weeks 
after last dose of vitamin C, respectively.


In conclusion, vit. C supplementation improves EPO treatment efficacy probably 
through improved utilization of iron stores.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2436


Iron Metabolism in the Rats with Total Nephrectomy (TNx): Effect of 
Hemodialysis (HD) on Iron Egress from Spleen  Aritoshi Kida, Takahiro 
Kuragano, Masayoshi Nanami, Yoshinaga Otaki, Yukiko Hasuike, Hiroshi 
Nonoguchi, Takeshi Nakanishi.  Internal Medicine, Division of Kidney and 
Dialysis, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan.


Background: We have already demonstrated the dysregulation of iron metabolism 
in renal failure (RF). For the purpose of clarifying whether iron could be sequestered in 
reticuloendothelial systems (RES) by RF, and whether HD affects the iron egress from RES, 
we tested the iron metabolism in TNx rats, which were treated with HD.


Methods: Male Sprague-Dawley rats (9 week age, n=31) were divided into 4 groups; 1) 
TNx: Bilateral kidneys were resected (n=8). 2) sham-operated (n=8). 3), 4) Two days after 
nephrectomy, blood access catheters were inserted into the right carotid artery and the left 
femoral vein. HD was performed for 4 hours using acetate free dialysate (3) Ac(-)D, n=8), 
and using conventional acetate containing dialysate (4) Ac(+)D, n=7). Plasma Hepcidin 
(Hep) levels were measured using LC-MS/MS. Iron accumulation in liver and spleen were 
analyzed by Berlin blue staining. Iron regulatory factor such as Hep and ferroportin1 (FP1) 
were also measured using RT-PCR and/or Western blot.


Results: In TNx, plasma iron level was significantly (P<0.001) decreased, and Hep was 
increased compared to sham (P<0.001, 3.1±1.4 vs 11.7±5.5 ng/ml). During HD session, 
plasma iron levels were significantly increased (P<0.01, respectively), but Hep didn’t change 
significantly. Berlin blue staining showed the massive iron accumulation in spleen of TNx 
but not in liver. The decrease of iron accumulation in spleen of Ac(-)D was observed, but 
the effect of Ac(+)D was minor. The protein and mRNA levels of FP1 were significantly 
decreased in the spleen of TNx than sham (P<0.01), but not affected by HD with Ac(-)D 
or Ac(+)D. mRNA level of Hep in rat liver didn’t differ among 4 groups.


Conclusion: In TNx rats, plasma iron level decreased significantly, which was 
concomitant with the accumulation of iron in spleen. Iron sequestration in RES could be 
caused by the increase in plasma Hep and the down-reguration of FP1. During HD, plasma 
iron levels increased and iron abundance in spleen decreased, which were not associated 
with Hep and FP1.


Disclosure of Financial Relationships: nothing to disclose
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Switch from Low Flux Hemodialysis to Post Dilutional On-Line 
Haemodiafiltration: Effects on Inflammation and Recombinant Human 
Erythropoietin Dose in Uraemic Patients  Ezio Movilli, Corrado Camerini, 
Paola Gaggia, Battista Fabio Viola, Roberto Zubani, Patrizia Poiatti, Silvia 
Zecchini, Giovanni Cancarini.  Nephrology, Spedali Civili and University of 
Brescia, Brescia, Italy.


BACKGROUND: Chronic inflammation is common feature in hemodialysis patients 
and it is associated with poor anemia control.


PURPOSE: to evaluate the effect of the switch from standard (HD) to post dilution 
ol-HDF on serum C reactive protein (hsCRP), serum beta 2 microglobulin (B2m), and 
recombinant human erythropoietin dose (EPOdose) levels.


PROTOCOL: Prospective comparison of 6 months conventional HD (period 1) and 
6 months ol-HDF (Period 2) on: hsCRP, B2m, EPOdose (U/Kg/week) in 30 patients (26 
men, 4 women, mean age 57±13 years) in chronic HD treatment for 12-108 months. Other 
variables included: body weight (BW), serum Albumin (sAlb), Hemoglobin (Hb), TSAT, 
Serum ferritin (F), serum sodium (Na), serum potassium (K), pre dialysis systolic (PAS) 
and diastolic (PAD) blood pressure. Iron supplements and EPO were managed according 
to the K/DOQI guidelines recommentations. Blood flow rate, dialysis time, dialysate flow, 
were kept constant. Post-dilution replacement fluid in ol-HDF amounted to 19.9±2.1 l/
session. RESULTS: Comparison of serum hsCRP, B2m, EPOdose, and Hb concentrations 
between the two periods of observation is shown in the table.


Period 1 6 months Period 2 6 months
Start End p Start End p


hsCRP (mg/dl) 6.6±8.4 5.3±7.5 NS 5.3±7.5 2.0±2.7 < 0.01
B2M (mg/dl) 29.5±14.8 29.0±14.4 NS 29.0±14.4 21.3±12.3 <0.0001
EPOdose(U/Kg7week) 104±69 92±61 NS 92±61 57±35 <0.008
Hb (g/dL) 11.6±0.5 11.6±0.7 NS 11.6±0.7 11.7±0.6 NS


No significant variations of BW, PAS, PAD, Na, K, sAlb, F, TSAT, were observed.
CONCLUSION: The change from conventional low flux HD to ol-HDF results in 


a significant reduction of hsCRP and B2m concentrations, associated with a significant 
reduction in EPOdose in the presence of stable Hb concentrations. This suggests better 
control of inflammatory status by ol-HDF compared to standard HD.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Quality of Care-Parameters on Quality of Life on Hemodialysis  
Gero D. von Gersdorff,1 Mathias Schaller,1 Conrad A. Baldamus,1 Claudia 
Barth.2  1Nephrology, Cologne University Medical Center, Cologne, Germany; 
2KfH – Curatorium for Dialysis and Kidney Transplantation, Neu-Isenburg, 
Germany.


Introduction: Health-related quality of life (HRQoL) is an important outcome in ESKD. 
We analyzed the effect of several quality-of-care (QOC) parameters on patient-reported 
HRQoL over time in chronic hemodialysis patients.







J Am Soc Nephrol 20: 2009 Dialysis: Epidemiology, Outcomes, and Clinical Trials: Non-Cardiovascular III 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


670A


Methods: HRQoL was assessed using the Kidney Disease Quality of Life Short Form 
(KDQOL). A backward variable selection was used to identify significant effects of QOC 
parameters on the physical and mental component summary (PCS and MCS), respectively. 
Clinically relevant effect sizes were defined as minimal important differences (MID; Cohen, 
1977). We also examined if changes of QOC-parameters over time were associated with 
HRQoL in individual patients. Independent variables were hemoglobin, dialysis session 
length, dialysis frequency, Kt/V, albumin, calcium, phosphate, systolic and diastolic blood 
pressures, and coronary artery disease, hypertension, peripheral vascular disease, cerebro-
vascular disease, malignancy, and diabetes.


Results: Complete data were available for 1499 patients and for 1035 patients for 
two consecutive years. Overall response rate was 37%. Responders were younger, more 
likely male, received more dialysis (4.59 vs. 4.48 h/session, Kt/V 1.57 vs. 1.55), had better 
nutritional markers, and fewer risk factors. Mean scores on the PCS were 34.48 (MID 2.28) 
and 44.71 on the MCS (MID 2.36). Longer duration of dialysis sessions was associated 
with a 1.4 higher score per hour (p<0.01) on the PCS. Albumin increased the PCS by 0.33 
for each g/L and the MCS by 0.16/g/L (p<0.01). Phosphate also increased MCS by 0.15 
for each 0,1mmol/L rise (p<0.01). Improvement of QOC-parameters over time correlated 
only weakly with HRQoL.


Conclusions: In this cross-sectional and longitudinal analysis HRQoL did not improve 
significantly with better QOC parameters. Assessment of HRQoL in this cohort was impaired 
by a low response rate, which may reflect difficulties in understanding and answering 
complex questionnaires. These results underscore the challenge to monitor HRQoL in 
routine clinical practice and to find interventions that improve quality of life on dialysis.


Disclosure of Financial Relationships: nothing to disclose
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Depression and Cognitive Performance in Hemodialysis Patients  Brian T. 
Agganis,1 Daniel E. Weiner,1 Lena M. Giang,1 Tammy Scott,2 John L. Griffith,3 
Mark J. Sarnak.1  1Nephrology, Tufts Medical Center, Boston, MA; 2Psychiatry, 
Tufts Medical Center, Boston, MA; 3Biostatistics Research Center, Tufts Medical 
Center, Boston, MA.


Depression and cognitive impairment are prevalent in patients with kidney disease. We 
evaluated the association between the two in chronic hemodialysis patients.


The Cognition and Dialysis Study is an ongoing investigation of cognition and its 
risk factors in 5 Boston area DCI hemodialysis units. Participants undergo an extensive 
cognitive battery, including a depression screen using the Center for Epidemiological Studies 
Depression Scale (CES-D). Multivariable linear regression adjusting for age, education and 
sex was used to compare cognitive performance in those with depression (for this analysis 
defined by a score of 15 or greater on the CES-D) vs. those without depression.


Of 236 participants enrolled to date, mean age is 64 years, 49% are female, 21% 
African American, 50% have diabetes, and 36% have coronary disease. Sixty-one (25.9%) 
participants had depression, with these individuals exhibiting no significant demographic 
or medical history differences compared with non-depressed patients. Performance on 
cognitive tests assessing speed and executive function was worse among participants with 
depression, but performances on tests of memory were similar (Table).


Hemodialysis patients with depression may perform worse on tests of cognitive 
function, particularly those relating to subcortical function.


All tests represent scores/tasks completed except Trails A and B which are time 
required to complete a task. * Higher score denotes worse performance. ** Trails B 
analyses were performed using Tobit regression to account for failure to complete the 
task within 5 minutes.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of Physical Functioning and Vitality Assessed with the SF-36 in 
Diabetic and Non-Diabetic Dialysis Patients  Jochen Raimann,1,2 L. Usvyat,1 
V. Bhalani,1 D. Ulloa,1 R. Ramos,1 M. Tarallo,1 P. Kotanko,1 N. Levin.1  1Renal 
Research Institute, NYC, NY; 2Beth Israel Medical Center, NYC, NY.


Sleep impairment and fatigue are common in hemodialysis (HD) patients (pts). We 
hypothesized that pts with diabetes may be more prone to these complaints. This study 
investigated vitality and physical functioning (PF) as assessed by SF-36 diabetics (D) and 
non-diabetics (ND).


Voluntarily completed SF-36 questionnaires of pts receiving chronic HD therapy at 
RRI/NYDS clinics were analyzed. Vitality and PF scores in D and ND pts were compared 
in univariate (Mann-Whitney U-Test) and multivariate analysis with adjustment for age, 


gender, race, BMI, vintage, albumin, enPCR, creatinine, interdialytic weight gain (IDWG, 
as % body weight) and hemoglobin (Hgb).


SF-36 scores from 4712 HD pts (2597 males, 2048 blacks, 2454 diabetics) were 
available. In univariate analysis both vitality and PF differed significantly between Ds and 
NDs (Vitality - D: 44.721.6; ND: 48.121.0; mean difference 3.4 (95% CI -4.6 to -2.2); 
PF - D:34.728.1; ND: 46.524.4; mean difference 11.8 (95% CI -13.5 to -10.0)). The results 
did not change materially in multivariate analysis.


While the underlying pathophysiology is not obvious and remains unclear at this point, 
our results clearly demonstrate reduced vitality and PF in chronic HD pts with diabetes. In 
order to improve these domains a multi-faceted approach including physiotherapy, improved 
control of obesity and diabetes, more education to create a higher level of awareness and 
psycho-social support may be necessary.


Disclosure of Financial Relationships: nothing to disclose
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Secular Trends in Health-Related Quality of Life among Hemodialysis 
Patients in the United States  Ezra Gabbay,1 Klemens B. Meyer,1 Michelle 
M. Richardson,1 John L. Griffith,2 Dana C. Miskulin.1  1Division of Nephrology, 
Tufts Medical Center, Boston, MA; 2Institute for Clinical Research and Health 
Policy Studies, Tufts Medical Center, Boston, MA.


Background: Health-related quality of life (HRQOL) is an important measure of 
hemodialysis (HD) patients’ well being and an independent prognostic predictor. Our aim 
was to determine if HRQOL of patients starting HD has changed over time.


Methods: We analyzed data collected by Dialysis Clinic, Inc. from adult patients 
starting HD between 1/1/1997 and 5/31/2006. Secular trends were analyzed by linear 
regression for continuous variables and logistic regression for categorical ones. The primary 
outcome was HRQOL assessed by the Short-Form 36 (SF-36), 6-18 months after, and 
closest to the 1 year anniversary of starting HD. A 5 point difference on a 0-100 scale was 
considered clinically significant.


Results: SF-36 scores were available for 11079 patients. Over the decade, mean age 
at starting HD rose by 0.3 years/year (p<0.0001 for trend); the prevalence of diabetes and 
annual mortality rate in the study population were unchanged, (p=0.5 and p=0.3 for trend, 
respectively). Hemoglobin concentration rose by 0.1 g/dL/year (p<0.0001).


Five of 10 SF-36 scales showed no significant change over time: Role Physical, General 
Health, Vitality, Social Functioning, and Physical Component Summary score. Statistically 
significant (p<0.05) but clinically insignificant (less than 5 points over the study period) 
changes were observed in 4 SF-36 scales: Physical Functioning (-0.2 points/year), Bodily 
Pain (+0.2 points/year), Mental Health (+0.15 points/year), and Mental Component 
Summary Score (+0.13 points/year). Only Role Emotional showed clinically significant 
improvement (+0.6 points/year). These trends were unchanged after adjusting for age, 
gender, race, diabetes, hemoglobin, phosphorous, Kt/V and albumin.


Conclusions: Nine of 10 SF-36 scales studied showed either no statistically significant 
change, or statistically but not clinically significant change over almost a decade. These 
results suggest that despite important changes in HD care between 1997 and 2006, little 
progress was made in improving HRQOL of HD patients.


Disclosure of Financial Relationships: nothing to disclose
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Is There a Center Effect on Quality of Life in Hemodialysis Patients?  
Albert H. A. Mazairac,1 Ardine G. de Wit,2 Lars E. Penne,1,3 Neelke C. van 
der Weerd,1,3 Muriel P. C. Grooteman,3 Marinus A. van den Dorpel,4 Menso 
J. Nubé,4 Erik Buskens,5 Pieter M. Ter Wee,3 Michiel L. Bots,2 Peter J. 
Blankestijn.1  1Department of Nephrology, University Medical Center Utrecht, 
Utrecht, Netherlands; 2JULIUS Center, Utrecht, Netherlands; 3Department of 
Nephrology, VU Medical Center, Amsterdam; 4Department of Internal Medicine, 
Maasstad Hospital, Rotterdam; 5Clinical Epidemiology, University Medical 
Center Groningen, Groningen, Netherlands.


Background: Health-related quality of life (HRQOL) is a key outcome in end-stage 
renal disease. Several studies have identified a relation between patient-related factors and 
HRQOL. However, the relation between dialysis center and HRQOL is less clear.


Aim: To assess the relation between dialysis center and HRQOL in hemodialysis 
(HD) patients.


Methods: We performed a cross-sectional study in 479 HD patients (mean age 63 
±14 years [±SD], 62% male, dialysis vintage median 2.0 years, interquartile range [IR] 
1.1-3.8) in 20 Dutch centers (median 20 patients, IR 14-32). All were participants of the 
CONTRAST cohort at baseline. The KDQOL-SF was used to estimate HRQOL. This is 
a widely used questionnaire that summarizes generic HRQOL in a physical (PCS) and 
mental (MCS) score, and describes kidney disease-specific HRQOL in 12 domains. We 
created a random sample of the HRQOL domains using its means and standard deviations 
(SD). Between-center variations in mean HRQOL were compared with these independent 
observations to determine the contribution of a center effect on variations in HRQOL. 
Second, the variation in HRQOL explained by dialysis center was assessed after adjustment 
for case-mix variables.


Results: There was a wider between-center variation between the means of both the 
PCS and MCS (SD respectively 3.3 and 3.4) than expected if there was no relation with 
dialysis center (SD respectively 2.7 and 3.0). After adjustment for case-mix, dialysis 
center explained 10% of 9 disease-specific HRQOL domains (p<0.05), and 6% of the PCS 
(p<0.05; MCS 6%, p=0.053).
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Conclusion: This study suggests that there is a significant relation between dialysis 
center and HRQOL in HD patients. Further studies should try to identify center-related 
policies that contribute to HRQOL.


Disclosure of Financial Relationships: nothing to disclose
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Quality of Life in HD Patients Is Not Impaired by Dry Weight Estimation 
Using Continuous Calf-ECV-Monitoring  Eric Seibert,1 Johanna Hoock,2 
Stephan Müller,2 Roberto D’Amelio,2 Mei F. Ong,3 Matthias Girndt,1 Martin K. 
Kuhlmann.4  1Nephrology, University Halle-Wittenberg, Halle, Saxony-Anhalt, 
Germany; 2Nephrology, University of Saarland, Homburg, Saarland, Germany; 
3Medical Biostatistics, University of Saarland, Homburg, Saarland, Germany; 
4Nephrology, Vivantes Clinic Friedrichshain, Berlin, Germany.


Estimation of Dry Weight in HD patients is still a substantial problem. Clinical 
assessment is often empiric and inaccurate. Several technical methods such as biochemical 
serum markers or inferior vena cava diameter sonography have not improved accuracy. In 
contrast, segmental calf bioimpedance spectroscopy (cBIS) demonstrated promising results 
in pilot studies. In this study, we assessed the influence of cBIS determined dry weight 
(cBIS-DW) on quality of life (QoL).


At baseline (BL) QoL was assessed by the short form 36 health survey (SF-36) and 
the hospital anxiety and depression scale (HADS) in 16 HD patients. Blood pressure was 
determined pre and post HD. In the second study phase enddialytic weight was reduced 
until cBIS-DW was reached (DW). Above mentioned parameters were again assessed. 
During follow up cBIS-DW was verified once a month and enddialytic weight adjusted 
correspondingly. After 6 months follow up (FU) values for QoL were assessed.


None of the components of SF-36 and HADS showed significant changes regarding 
physical functioning (BL 48.6±24.4 pts. vs. FU 57.6±25.5 pts., p0.549), mental functioning 
(BL 56.8±19.7 pts. vs. FU 55.9±25.0 pts., p1.00), anxiety (BL 5.5±4.4 pts. vs. FU 7.9±4.0 
pts., p0.727) and depression (BL 4.9±2.8 pts. vs. FU 6.6±3.6 pts., p0.192). Systolic blood 
pressure pre HD was decreased significantly when DW was achieved (BL 160.9±16.5 mmHg 
vs. DW 143.8±19.0 mmHg, p0.007; BL vs. FU 147.6±19.1 mmHg, p0.004). Mean reduction 
of enddialytic target weight was 0.93 kg at DW compared to BL (p=0.02).


Conclusion: Determination of Dry Weight by cBIS in chronic HD patients improves 
blood pressure without impairing quality of life.
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Adequacy of Dialysis and Cognitive Function in Dialysis Patients  Lena M. 
Giang,1 Daniel E. Weiner,1 Brian T. Agganis,1 Tammy Scott,2 John L. Griffith,3 
Mark J. Sarnak.1  1Nephrology, Tufts Medical Center, Boston, MA; 2Psychiatry, 
Tufts Medical Center, Boston, MA; 3Biostatistics Research Center, Tufts Medical 
Center, Boston, MA.


Older studies suggest that decreased dialysis dose may be associated with worse 
cognitive function in hemodialysis patients. There are few data however on the relationship 
of adequacy of dialysis and cognitive function in the current era of increased dialysis 
dose.


The Cognition and Dialysis Study is an ongoing investigation of cognitive function and 
its risk factors in 5 Boston area DCI units. Enrolled patients complete an extensive battery 
of cognitive function tests. Adequacy of dialysis was defined by the Kt/V within two weeks 
of cognitive testing. In this analysis we evaluated the relationship of different domains of 
cognitive function to Kt/V using multivariable linear regression adjusting for age, gender 
and education, as well as albumin and weight as indicators of nutritional status.


Among 224 participants, mean age was 64.7 years; 49% are female, 19% African 
American and 52% had diabetes. Mean albumin was 3.8 g/dL and mean post-dialysis 
weight was 78kg. Mean (SD) and median (interquartile range) Kt/V were 1.53 (0.27) and 
1.51 (1.37, 1.67) respectively. In multivariable analyses, there was no association of Kt/V 
to any measure of cognitive function (Table).


In the current era of increased dialysis dose we found no evidence of a relationship of 
adequacy of dialysis to cognitive function.
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Depression Is Underrecognized in Dialysis Population and Predicts Long 
Term Survival  Szymon Brzosko, Tomasz Hryszko, Michal Mysliwiec.  Dpt 
of Nephrology, Bialystok Medical University, Bialystok, Poland.


Depression is a common psychopathological problem encountered in end stage renal 
disease (ESRD) patients being on dialysis. This problem should be of interest among 
nephrologists due to possible influence on survival. The aim of the study was to evaluate 
prevalence of depression, its relation to basic clinical and lab data and influence on survival 
in the population of ESRD pts in Bial Med Univ Dialysis Unit. Studied population consisted 
of 98 ESRD pts-52 hemodialysis (HD) and 46 peritoneal dialysis (PD) ones in the mean age 
of 61±12, being on dialysis for 1042 days (range 54-6632days). Beck Depression Inventory 
(BDI) was used as a screening tool for depression. Malnutrition Inflammation Score (MIS) 
was applied to assess nutritional status. Basic clinical and lab data were also included in 
baseline pts characteristics. Pts were followed-up for 3 years. Analysis of survival using 
Cox’s proportional hazard regression model was applied. Baseline data were compared 
between pts with and without the depressive symptoms. Depression was present in 40 pts 
(40.8%), they consisted of 26 (50%) HD and 14 (30%) of PD patients (p<0.05). Only 7 pts 
(7.1%) claimed to be treated for depression. Pts presenting depressive symptoms were older 
64 ys vs 58 ys (p<0.0.5), had the same sex distribution (22 women, 55% vs 18 men, 45%; 
p=NS), BMI (25.8±4.5 vs 24.5±4.7, p=NS), time on dialysis (960±718 days vs 1083±1530 
days, p=NS), Hb concentration (11.0±1.9 g/dl vs 11.6±1.8 g/dl, p=NS), blood lipids (tChol 
183±54 mg/dl vs 199±51 mg/dl, p=NS), fibrinogen concentration (415.8±92.6 mg/dl vs 
441.5±76.1 mg/dl, p=NS) but higher hsCRP concentration (12.8±13.2 mg/l vs 7.8±8.0 
mg/l, p<0.5) and MIS (7.7±4.5 points vs 5.6±3.2 points, p<0.05) although similar albumin 
level (3.6±0.6 g/dl vs 3.7±0.5 g/dl, p=NS). During follow-up 29 pts (29.6%) died. In Cox’s 
proportional regression model depression was a significant predictor of death HR 2.7 95%CI 
1.8-3.6. Depression is prevalent in dialysis patients, but the problem is underrecognized 
probably due to lack of proper psychological care. Depression is related to the nutritional 
status assessed by comprehensive MIS and negatively influences survival.
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Opiod and Benzodiazepine Use in Dialysis Patients: A Systematic Review  
Ahraaz Wyne, Raman Rai, Meaghan Cuerden, William F. Clark, Rita S. Suri.  
Schulich School of Medicine, University of Western Ontario.


Rationale: While chronic pain and psychiatric disorders are common in dialysis 
patients, the extent to which narcotics and benzodiazepines (BZD) are used in this 
population is unclear. We conducted a systematic review to determine the: i)prevalence of 
opioid and BZD use in dialysis patients, ii)reasons for use, iii)effectiveness of symptom 
control, and iv)incidence of adverse events in order to identify knowledge gaps and inform 
further research.


Methods: We identified all relevant citations in MEDLINE/ EMBASE/ CINAHL/ 
BIOSIS Previews/ Cochrane Library, and hand-searched their bibliographies. Longitudinal 
and cross-sectional cohort studies after 1990 reporting prevalence estimates for opioid and/or 
BZD use in >50 dialysis patients were included. Two authors reviewed all articles. Because 
of significant clinical heterogeneity, prevalence estimates were not pooled.


Results: We identified 15 studies from >10 countries over 1995-2006. Sample sizes 
ranged from 75–12782; mean age was 43-81 years. Prevalence of opioid and BZD use was 
variable, ranging 5-36% (n=10); and 8-26% (n=9), respectively. Prevalence correlated with 
dialysis duration. Five studies reported on the same cohorts, yet with large differences in 
prevalence estimates. Only one study verified medication use through patient interview. 
Reasons for use were reported in only 1 study. Effectiveness of pain control varied from 
17-38%, and 72-84% of patients with significant pain had no analgesia (n=2 studies). No 
study rigorously examined for adverse events.
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Conclusion: The prevalence of opioid and BZD in dialysis patients is high but quite 
variable between centers, even within the same country. Further information is needed 
regarding the appropriateness of these prescriptions, the adequacy of symptom control, and 
the incidence of dependence and other adverse effects in this population.
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Incidence of Urinary and Non-Urinary Invasive Malignancies in ESRD 
Patients on Maintenance Hemodialysis in an Inner City Hemodialysis Unit  
N. Goel, M. Awad, H. Pokharna, B. Kanna, D. Paul, I. Gnanasekaran.  Lincoln 
Medical and Mental Health Center, NY.


ESRD patients on hemodialysis (HD) are known to be at increased risk for malignancy. 
Studies have confirmed this for urinary system (kidney, renal pelvis and urinary bladder); 
however risk for non-urinary malignancies remains controversial.


Methods: This is a retrospective observational study of all ESRD patients who received 
HD from 01/2000 to 09/2008. Patients with history of HIV/AIDS, renal transplant, prior 
malignancies and follow up for <3 months were excluded. Only tissue confirmed invasive 
cancers were analyzed. In-situ cancers were excluded. Malignancy incidence in Bronx 
County, NY was taken as control. Data was analyzed using incidence rate ratios (IRR), odd 
ratios (OR) and student t-test. All mean values were expressed with 1 standard deviation.


Results: 202 patients (52% male) with mean age of 53±16.2 years, mean body mass 
index (BMI) of 24.5±5.7 Kg/m2 were followed up for 370.2 person-years (PY) with mean 
of 1.8±1.6 years. Hispanics, African-Americans (AA) and Asians comprised 58.4%, 
38.1% and 3.5% of study patients respectively similar to Bronx County demographics. 
Mean HD duration was 2.8±2.7 years. Total of 11 malignancies which included 3 urinary 
(hypernephroma) and 8 non-urinary system (breast 2, ovary 1, uterus 1, cervix 1, leukemia 
1, gastric 1, colon 1) malignancies were confirmed.
Incidence of Malignancies


ESRD patients* Bronx, NY General Population* IRR 95% CI
All Site 2971.3 453.8 6.5 3.2-11.8, p<0.0001
Urinary 810.3 27.1 29.9 5.8-97.5, p-0.0002
Non-Urinary 2161 426.7 5.1 2.2-10.1, p-0.0003
* per 100,000 PY


In ESRD patients with malignancy statistically significant value was noted only for 
number of years on HD (4.6±3.5 vs 2.7±2.6 years, p=0.03) but not for age (p=0.49) and 
BMI (p=0.22). Odds of malignancy in female as compared to male was 5.16 (95% CI 1.1-
24.5) and Hispanics as compared to AA was 1.15 (95% CI 0.3-4.1).


Conclusion: ESRD patients are at increased risk for invasive malignancies especially 
for urinary than non-urinary system. Malignancy incidence is significantly increased with 
longer HD years and female gender.
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Free Light Chain Removal by High Cut-Off Hemodialysis Is Associated with 
High Rates of Renal Recovery in Patients with Renal Failure Secondary to 
Multiple Myeloma  Colin A. Hutchison,1 Parisa Airia,2 Paul Cockwell,1 Daniel 
Grima.2  1Nephrology, University Hospital Birmingham, Birmingham, United 
Kingdom; 2R+D, Cornerstone Research Group, Burlington, ON, Canada.


Study purpose: To explore how free light chain (FLC) removal by high cut-off 
haemodialysis (HCO-HD) has been adopted into clinical practice, internationally, for the 
management of renal failure secondary to multiple myeloma. Describing treatment patterns 
and the clinical outcomes associated with its use.


Methods: A chart audit of patients treated with the Gambro HCO 1100 dialyser, in 
16 dialysis centers across 9 countries was performed. Patient demographics, treatment 
patterns and side-effects were recorded. Outcomes measured were: dialysis independence 
and reductions in serum FLCs concentrations at 12 and 21 days.


Results: Data for 66 patients was evaluated. The average age was 65.1 (SD=10.1) 
and 42 (63.64%) were male. Sixteen (24%) presented with relapsing myeloma and 50 
(76%) with de novo disease. The median number of HCO-HD sessions was 13 (SD=8) 
with dialysis related side-effects reported in 6% of patients. Forty patients (60.61%) were 
reported to have a sustained reduction in serum FLC concentrations by day 12 and 41 at 
day 21 (62.12%). Among the patients who achieved a sustained reduction in serum FLC 
concentrations, 28 (70%) had a decline in FLC levels of more than 50% by day 12 and 34 
(82.93%) by day 21. Forty-one patients became dialysis independent (62.12%). Among 
patients who achieved a sustained reduction of more than 50% by day 12, 75% became 
dialysis independent. In comparison only 53% of those with a reduction of less than 50% 
became dialysis independent (p=0.007). Furthermore, of patients who achieved a reduction 
of greater than 75%, 81% became dialysis independent. The rate of dialysis independence 
was also significantly higher in patients with de novo disease compared with those with 
relapsing myeloma (64% versus 56%, p=0.04).


Conclusion: Free light chain removal by HCO-HD was well tolerated and associated 
with a very high rate of dialysis independence in patients with renal failure secondary to 
multiple myeloma. Renal recovery was associated with an early reduction in serum FLC 
concentrations.


Disclosure of Financial Relationships: honoraria: Gambro.
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Comparative Clinical Outcomes between Pediatric and Young Adult 
Dialysis Patients  Meredith A. Atkinson,1 R. Lestz,1 B. Fivush,1 D. Silverstein.2  
1Johns Hopkins University; 2Children’s National Medical Center, Washington, 
DC.


Transition to adult dialysis care is increasingly recognized as a crucial health issue 
among young people with end stage renal disease (ESRD). To characterize and compare 
clinical outcomes/achievement of KDOQI recommended targets among children (< 18 yrs) 
and young adults (18-24 yrs) with prevalent ESRD, a cross-sectional analysis of clinical 
data collected by the Mid-Atlantic Renal Coalition (MARC), in conjunction with the 2007 
and 2008 ESRD Clinical Performance Measures Projects, was performed. Data on three 
groups of all prevalent pediatric (0-8 yrs, 9-12 yrs, 13-17 yrs) dialysis pts, and a random 
sample of 5% of prevalent pts > 18 yrs in our region were examined for 2 study periods 
– Oct-Dec 2006, and Oct-Dec 2007. One-hundred twenty-eight unique pts were included: 
41.4% (53/128) on hemodialysis (HD) and 58.6% (75/128) on peritoneal dialysis (PD). 
Demographics: mean age 13.55 yrs; 59.4% male; 57.5% black, 36.2% white, 6.3% Hispanic. 
Table 1 displays achievement of modality-specific KDOQI clinical outcomes by age.
Table 1. Prevalent Dialysis Pts, n=128


Age Group (yrs)
KDOQI CPG/CPR 0-8 


(n=34)
9-12 
(n=13)


13-17 
(n=45)


18-24 
(n=36) p-value


% Hgb ≥ 11 g/dL 64.7 61.5 64.4 80.6 0.35
% Fer ≥ 100 ng/mL 76.5 100 80 80.6 0.31
% TSAT ≥ 20% 73.5 92.3 86.7 86.1 0.30
% Ca ≥ 8.4 and ≤ 9.5 mg/dL 32.4 46.2 40 52.8 0.37
% Phos < 5.5 (≥ 12 yrs) or < 6.0 (1-<12 yrs) mg/dL 73.5 61.5 62.2 36.1 0.01*
% CaxPhos < 55 (> 12 yrs) or < 65 (≤ 12 yrs) 82.4 76.9 66.7 33.3 <0.001*
% Alb ≥ 3.7 g/dL 52.9 69.2 53.3 77.8 0.08
PD: %weekly Kt/V ≥ 1.8 (n=56) 89.5 87.5 80 55.5 0.65
HD: %spKt/V ≥ 1.4 (n=52) 20 100 61.1 80 0.04*
*p<0.05


Compared to pediatric age groups, young adults were less likely to achieve serum 
phosphorus levels and serum calciumxphos products within goal range, with only 1/3 of 
pts demonstrating values at or below each recommended goal. Older children and young 
adults on HD were more likely to meet adequacy targets. In summary, there are significant 
differences in clinical indices between pediatric and adult ESRD pts.
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Different Low-Molecular-Weight Heparins vs Unexpected Depletion of 
MCP-1 during Hemodialysis: A Randomized Cross-Over Study  Alicja 
Rydzewska-Rosolowska, Jacek Borawski, Michal Mysliwiec.  Nephrology and 
Transplantation, Medical University of Bialystok, Bialystok, Poland.


Monocyte chemoattractant protein (MCP-1) is a chemokine playing an important role 
in angiogenesis and atherosclerosis progression. It promotes plaque instability through 
accumulation of monocytes/macrophages, chronic inflammation and smooth muscle cell 
proliferation.


We aimed to determine the effect of different low-molecular-weight heparins (LMWHs) 
on MCP-1 levels in a specific population with highly accelerated atherosclerosis such as 
maintenance hemodialysis (HD) patients. To understand if LMWHs (which are commonly 
used for HD anticoagulation and each one of them is recommended by FDA to be 
considered a distinct drug) have different clinical profiles regarding the above cytokine, 
we prospectively studied the effects of enoxaparin, nadroparin and dalteparin on MCP-1 
plasma concentration.


Seventeen chronic HD patients were enrolled in this prospective, cross-over trial. They 
were randomized into 6 groups (to eliminate the carry-over effect) – each patient received 
a clinically effective dose of every LMWH for anticoagulation during HD over 2 months. 
At the end of this period the cytokine plasma level was measured by immunoassay at the 
start and at 10 min and 180 min of the HD procedure.


Predialysis MCP-1 levels were 523,4±229,4 pg/ml for enoxaparin, 606,35±203,5 pg/
ml for nadroparin and 568,6±231,4 pg/ml for dalteparin. After 10 min of HD there was a 
two-fold decrease in MCP-1 concentration (P<0.05), which returned to baseline levels after 
180 minutes of procedure. There were no differences in cytokine profile between LMWHs 
comparing both their peak concentrations and the areas under the curve.


In conclusion, LMWHs are seemingly not different considering the release of MCP-
1 during HD procedures. This may reflect their similar profile in other aspects and may 
allow nephrologists to freely choose the heparin used - at least in this regard. Moreover, the 
phenomenon, that LMWHs reduce the circulating levels of MCP-1, may be very interesting 
and potentially useful. It suggests an anti-atherosclerotic effect of these low molecular 
weight heparins and yet another use for them.
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Clinical and Laboratory Investigation of Patients with Chronic Kidney 
Failure Undergoing Hemodialysis Infected with Entamoeba histolytica/
Entamoeba dispar  Sebastiao R. Ferreira Filho,1 Fabiola C. C. Braga,2 Danilo M. 
Sá,1 Evandro B. Nunes.1  1Department of Medical Clinic, Federal University of 
Uberlandia, Uberlandia, Minas Gerais, Brazil; 2Department of Biology, Federal 
University of Uberlandia, Uberlandia, Minas Gerais, Brazil.


Evidence suggests that several microorganisms other than viruses and bacteria are 
associated with patients undergoing hemodialysis, including parasitic infections. Although 
they have been rarely reported, intestinal parasites can contribute to the establishment of 
protein malnutrition and a worsening of the general condition of patient. Amebiasis has 
been known to cause abdominal pain, weight loss, febrile status, and an increased rate of 
defecation, which is similar to the clinical manifestation of patients with uremic syndrome. 
The objectives of this study were to determine the prevalence of commensal and intestinal 
parasites in chronic renal patients who undergo dialysis and to investigate the clinical, 
laboratory, and radiological findings in patients infected with Entamoeba histolytica/E. 
dispar (Eh/Ed). Of the 330 samples of feces collected from 110 patients, 9 individuals were 
found to have an Eh/Ed infection. A control group was formed from 14 patients that were 
undergoing hemodialysis but not infected with Eh/Ed. Both groups were analyzed for their 
signs, symptoms, and socio-economic characteristics using questionnaires. Blood tests were 
also performed in both groups. The results show that, although the two groups did not differ 
statistically with respect to their signs, symptoms, and socio-economic conditions, there 
was a trend towards a greater number of individuals with diarrhea in the Eh/Ed infected 
group. In conclusion, we suggest that a parasitological examination of the patient’s stool 
to detect the Eh/Ed complex should be included with the routine tests so that those patients 
with a positive fecal test could initiate appropriate anti-Eh/Ed therapy.
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Clinical Significance of Hepatitis C Virus Infection and the Effect of 
Ursodeoxycholic Acid in Hemodialysis Patients  Chika Nishida, Hirofumi 
Uto, Makoto Oketani, Koki Tokunaga, Tsuyoshi Nosaki, Mayumi Fukumoto, 
Manei Oku, Atsushi Sogabe, Akihiro Moriuchi, Akio Ido, Hirohito Tsubouchi.  
Digestive and Life-style Related Disease, Kagoshima University Graduate 
School of Medical and Dental Sciences, Kagoshima, Japan.


Hepatitis C virus (HCV) infection in hemodialysis (HD) patients is becoming 
more important, recently. However, the natural course of HCV carriers and the effect of 
ursodeoxycholic acid (UDCA) have not been fully elucidated among HD patients. In this 
study, eighty-four anti-HCV antibody- and HCV RNA-positive and 154 anti-HCV antibody 
negative HD patients who were retrospectively observed for at least 3 years were enrolled. 
We focused on the factors associated with thrombocytopenia (<1.3×105/µL) and decreased 
platelet count (PLT) (more than 20% decrease during the follow-up period), which were 
considered to be indicators of hepatic fibrosis. After the 60.3-months mean follow-up period, 
HCV infection was independently associated with both thrombocytopenia (odds ratio [OR], 


2.59) and decreased PLT (OR, 2.34) in 238 HD patients. In 84 HD patients with HCV, the 
average alanine aminotransferase (ALT) levels (≥15 IU/L) during the follow-up period was 
associated with thrombocytopenia (OR, 3.88) and decreased PLT (OR, 4.47). In another 
16 HD patients with HCV received 300 mg/day UDCA orally for at least 6 months, ALT, 
asparate aminotransferase and gamma-glutamyl transpeptidase significantly decreased at 
6 months after starting UDCA, but PLT did not change. These results indicate that HCV 
infection is at risk for thrombocytopenia, which is associated with hepatic fibrosis, in HD 
patients. In addition, the clinical course of ALT levels predicts the progression of hepatic 
fibrosis, and UDCA may effectively lower ALT levels in HD patients with HCV.
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The Utility of the Interferon-γ Assays for Detecting Latent Tuberculosis 
among Hemodialysis Patients  Rajesh Agarwala, Sumit Mohan, Machaiah 
Madhrira, Jen-Tse Cheng, Velvie Pogue, John Salazar-Schicchi.  Dept of 
Medicine, Harlem Hospital, Columbia University, New York, NY.


In general US population prevalence of Latent TB infection (LTBI) has declined in the 
recent yrs. Furthermore, high prevalence of LTBI is noted in foreign-born population and 
U.S.- born ethnic minorities. Despite its poor specificity and less than adequate sensitivity, 
the tuberculin skin test (TST) has been for many decades the only diagnostic tool to diagnose 
LTBI. Hemodialysis(HD) pts are at an 8 – 25 fold increased risk of tuberculosis than the 
general population. This makes the timely and accurate detection of LTBI important. Prior 
BCG vaccination and exposure to atypical mycobacterium can decrease the specificity of 
the TST, and the immune dysfunction seen in HD pts raises concerns about anergy and 
false negative TST. Interferon-g assays (IGA) are based on responses to mycobacterium 
tuberculosis-specific antigens and current evidence suggest that they may have a better 
specificity with at least equal sensitivity. We reviewed the charts of 48 patients in an inner 
city hospital HD unit including 21 foreign-born pts and 17 diabetics who had an IGA 
performed. We found a significant disagreement between the TST and the IGA using the 
Fisher exact test (p=0.01). Among the 18 pts with positive TST, 9 had a negative IGA (7 
had prior BCG vaccination), while the other 2 had an unknown vaccination status. Among 
30 pts with negative TST, 2 pts had a positive IGA.One with diabetes who failed to response 
to a hepatitis B vaccination series suggesting anergy while the other was treated for active 
TB in the past. This study of small cohort suggests that IGA may be more specific than 
TST, decreasing the chances of false positive results secondary to prior BCG vaccination 
or atypical Mycobacterium. Despite the higher costs of IGA, in populations like ours with 
high % of foreign born and minorities, this test may decrease unnecessary treatment with 
less drugs side effects. Further studies in larger populations are necessary to assess the 
utility of these diagnostic tools.
IAG and TST comparison


TST Postive TST Negative Total
IGA Positive 9 2 11
IGA Negative 9 28 37
Total 18 30 48
p=0.001
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Immunity Against Hepatitis B at 6 Months after Vaccination in Hemodialysis 
Patients  Sowmya puthalapattu, Lubna A. Rashid, Nagesh Jadhav, Germaine Z. 
Chan.  Nephrology, St Lukes Roosevelt Hospital Centre, New York, NY.


INTRODUCTION: Hemodialysis patients are routinely vaccinated against hepatitis 
B as primary prevention throughout dialysis facilities in the U.S. This study was conducted 
using hemodialysis patients at a free-standing chronic hemodialysis facility to determine 
if vaccinated patients who developed titers greater than 10 mIU/ml would maintain their 
immunity (titer >10 mIU/ml) at 6 months.


METHODS: Patients were retrospectively evaluated at a single urban hemodialysis 
facility between 2003 and 2009. Patients received vaccination series which included primary 
vaccination (Recombivax HB 40mcg at 0,1 and 6 months, followed by another series at 0,1 
and 6 months if did not mount a titer >10mIU/ml) and booster if required (one injection 
of 40mcg if failed to mount titer after 2 series). Those patients who developed titers >10 
mIU/ml immediately after the vaccination series were evaluated at six months to determine 
if their titers remained greater than 10 mIU/ml.


RESULTS: A total of 110 patients received hepatitis B vaccination series. 31 patients 
(31/110 = 29.19%) failed to develop titers >10 mIU/ml after the vaccination series and 
were excluded from the study. 79 patients (79/110 = 71.81%) developed titers >10 m IU/
ml immediately after the vaccination series. 69/79 (87.34%) patients had titers >10 m IU/
ml immediately after the vaccination series and maintained titers >10 mIU/ml at the end 
of 6 months. 10/79 (12.65%) patients lost their immunity (titers <10 mIU/ml) at the end 
of 6 months.


Of the38 patients (38/79 = 48.1%) who developed titers >150 mIU/ml immediately 
after the vaccination series, 37 patients maintained titers >10 mIU/ml at end of 6 months 
and at end of 1 year.


CONCLUSION: In this single urban hemodialysis facility, more than 50% of patients 
(71.81%) developed immunity against Hepatitis B immediately after vaccination series 
and the majority of these patients (87.34%) maintained their immunity at the end of 6 
months. Most patients who developed high titers (>150 mIU/ml) seemed to maintain their 
immunity for up to one year.
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Severe Periodontitis Independently Associates with All-Cause Mortality in 
Hemodialysis Patients  Li-Ping Chen,2 Chih-Kang Chiang,1 Kuan-Yu Hung,1 
Kwan-Dun Wu.1  1Department of Internal Medicine, National Taiwan University 
Hospital, Taipei, Taiwan; 2Department of Dentistry, Chang Gang Memorial 
Hospital, Taipei, Taiwan.


Purpose: The relationship between periodontitis and outcome is still controversial 
among hemodialysis patients. Our previous work suggests that periodontitis is associated 
with malnutrition and inflammation, which is also associated with higher mortality. Here, 
we hypothesize that periodontitis predicts the mortality of hemodialysis patients.


 Methods: We prospectively followed up a hemodialysis cohort with 253 patients 
starting from February 2004 for 4.5 years. Primary outcome is cardiovascular (CV) and 
all-cause death. Periodontal status were evaluated by using plaque index (PI), gingival 
index (GI) and periodontal disease index (PDI).


 Results: Twenty-six patients received kidney transplant, eighty-five patients died, 
which included 43 patients that died of CV-related etiologies, 40 patients that died of other 
causes and two kidney transplant patients expired due to infection and accident, respectively. 
The deceased patients were older, had lower levels of serum albumin, blood urea nitrogen, 
creatinine and nPCR, but higher hsCRP level. Poor oral health status was found in both 
CV-related and all cause-related deceased patients. The mortality rates were 56.0% in the 
severe group, 38.3% in the moderate group and 22.9% in the No & Mild group. Using 
Kaplan-Meier survival analysis, moderate and severe periodontitis had a higher probability 
of CV-related and all-cause mortality. As compared with No & Mild periodontitis, the hazard 
ratios (95% confidence intervals) for all-cause mortality were 1.941 (0.935 to 4.030) for 
moderate periodontitis and 2.450 (1.051 to 5.711) for severe periodontitis in hemodialysis 
patients, who were younger than 70 years old.


 Conclusions: We concluded that periodontitis is associated with all-cause death in 
hemodialysis patients, especially in patients younger than 70 years old.
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Characteristics and Outcomes of Elderly ESRD Patients Admitted to the 
Intensive Care Unit: Do Patients with ESRD Do Worse?  Manish M. Sood, 
Paul Komenda, Joe Bueti, Julie Mojica, Brad Strijack, Dan Roberts, Claudio 
Rigatto.  Medicine, St Boniface General Hospital, University of Manitoba, 
Winnipeg, MB, Canada.


Elderly patient s often suffer from a higher burden of co-morbidity and poorer outcomes 
upon admission to the intensive care unit (ICU). We examined a cohort of elderly pts > 65 
yrs admitted to the ICU to see whether ESRD status was a predictor of survival.


Historical cohort study using a prospectively maintained ICU database capturing all 
patients admitted to ICU in the city of Winnipeg Canada (catchment 1.4 million) over 
the study period (2000-2006). Over 18,000 patients over age 65 were included in the 
analysis.


Of 18 274 elderly patients admitted to the ICU program during the study period, 489 
had pre-existing ESRD (2.68%). ESRD patients were younger (74 vs. 76 years, p<0.0001) 
and had a higher burden of co-morbidity [diabetes (44% vs.25%, p<0.0001), CAD (24% vs. 
19%, p=0.02) and PVD (34 vs. 19%, p<0.0001)]. ESRD pts were more likely to be have 
experienced CPR (11% vs. 6%, p<0.0001) and suffer from sepsis (19% vs. 7%, p<0.0001) 
upon admission. Apache scores were higher (25 vs. 17, p<0.0001) and MAP lower (71 vs. 
77 mmHg, p< 0.0001) in ESRD pts. Raw in hospital mortality (28 vs. 15%, P<0.0001), 
ICU length of stay (5.2 vs. 4.4 days, p=0.008) and readmissions within 30 days (13% vs. 
7%, p<0.0001)) were higher in ESRD patients. However, after adjustment for case mix and 
physiologic variables using multivariate logistic regression, ESRD status was not associated 
with higher risk of in-hospital mortality (OR 1.14 [0.87-1.51]).


After adjustment for co-morbidities and physiologic variables, Elderly dialysis 
patients do not appear to have worse survival then non-ESRD elderly pts admitted to the 
ICU. ESRD status alone should not be a factor in the consideration of ICU admission for 
elderly patients.
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Antihypertensive Medications and Hemodialysis (HD) Survival in a Large 
Cohort from Latin America. The CORES Study  Manuel Naves-Díaz,1 Jose 
L. Fernandez-Martin,1 Jutta Passlick-Deetjen,2 Adrian Guinsburg,3 Cristina 
Marelli,3 Jorge B. Cannata-Andia.1  1Bone and Mineral Research Unit, Hospital 
Universitario Central de Asturias. REDinREN del ISCIII, Oviedo, Spain; 
2Fresenius Medical Care Deustchland, Bad Homburg, Germany; 3Fresenius 
Medical Care Argentina, Buenos Aires, Argentina.


Hypertension and its complications are associated with outcomes. The aim of this 
study was to examine the potential survival benefit of the antihypertensive therapy in 
16,173 HD patients from six Latin America countries (FME register) followed during a 
mean period of time of 20 months.


After adjustment for potential confounders (age, gender, country, diabetes, weight, 
time on dialysis, vascular access, active vitamin D treatment, systolic and diastolic blood 
pressure, Ca, P, PTH, creatinine, albumin, total cholesterol, Hb and KT/V), the time-
dependent Cox regression analysis showed that patients who received any type at any time 
of antihypertensive therapy had a significant 46% lower overall mortality compared with 
patients who never received antihypertensive therapy [Hazard Ratio (HR)=0.54; 95% CI 


(CI)=0.43 to 0.69]. In addition, patients receiving any antihypertensive therapy showed a 
significant 35% lower cardiovascular mortality compared with patients who never received 
antihypertensive therapy (HR=0.65; CI=0.44 to 0.96).


Among the different antihypertensive drugs, calcium channel blockers, beta blockers, 
and ACE inhibitors showed a significant overall mortality reduction of 52%, 47% and 
35% respectively.


Interestingly, patients who received either antihypertensive therapy or oral active 
vitamin D showed a significant reduction in overall mortality (50% and 46% respectively) 
compared with patients who never received neither antihypertensive nor oral active vitamin 
D therapy. The most relevant effect was observed in patients receiving both antihypertensive 
and oral active vitamin D therapy, showing a significant 68% reduction in mortality.


In summary, HD patients using any kind of antihypertensive therapy seem to have 
advantages in survival compared with non-users. The survival benefit effect was even higher 
in patients receiving both, antihypertensive and oral active vitamin D therapy.


Disclosure of Financial Relationships: nothing to disclose
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Adequacy of Care before and after Starting Hemodialysis Are Associated 
with Individual Patient and Treatment Center Mortality  Eiichiro Kanda,1 
T. C. Bond,1 Jenna Krisher,2 William McClellan.1  1Epidemiology, Emory 
University, Atlanta, GA; 2ESRD Network 6, Raleigh, NC.


Background: Adequate hemodialysis care (HD-care) decreases mortality among ESRD 
patients. HD (pre-care) is also associated with individual patient and facility mortality. We 
examined the independent contribution of HD-care and pre-care to mortality risk among 
incident patients. Methods: We examined the association between 1) one-year mortality of 
6217 incident ESRD patients and 2) related facility standardized mortality ratios (SMR) 
for their 307 treatment centers with pre-care as assessed by CMS 2728 data (serum 
albumin, hemoglobin, dietician-referral, nephrology referral, incident AVF) and HD-care as 
assessed by average CPM values (serum albumin, hemoglobin, serum phosphorus, KT/V) 
and by influenza vaccination status. Each pre-care and post-HD measure was scored 0/1 
recommendation met or not met. Pre-care and post-HD scores were the sum of attained 
recommendations. Results: Individual patient pre- and post-scores were weakly correlated 
(Spearman r=0.1707, p<0.001). Pre-care hemoglobin and post-HD phosphorous were the 
only aspects of care not associated with individual mortality; patient mortality decreased 
as pre-care (p<0.001) and post-HD (p<0.001) score increased. Facility pre- and post-scores 
were not correlated (r=0.0799, p=0.1932). Facility SMR and mean pre-care score were 
inversely correlated (r=-0.1901, p<0.0001) while post-HD was not (p=0.29). A one point 
increase in the pre-care score resulted in a 0.3149 (p<0.001) decreased facility SMR; no 
reduction for post-HD score (p=0.27). The probability of a facility’s SMR 95th percentile 
given a pre- and post-score is shown in Figure 1. Conclusion: Higher pre-care and post-HD 
score are associated with individual mortality but only facility pre-care mean scores are 
associated with facility SMR.


Disclosure of Financial Relationships: nothing to disclose
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First Year Dialysis Outcomes in Patients Previously Enrolled in a Structured 
Chronic Kidney Disease (CKD) Program: Matched Cohort Analysis  Joel 
Topf,1 Robert Provenzano,2 Steven M. Wilson,2 Ajay Chokshi,2 Amy Bogan.2  1St. 
John Hospital & Meidcal Center, Detriot, MI; 2DaVita, Inc, Lakewood, CO.


One goal of structured CKD programs, in addition to delay of progression of kidney 
disease, is to improve patient outcomes should dialysis be required. CKD programs offer 
specific therapy and education to treat co-morbidities of CKD, e.g., blood pressure, anemia, 
and MBD. Importantly, they also prepare patients for dialysis by providing modality 
education and providing optimal vascular access should hemodialysis be selected. We 
analyzed the outcomes of a patient cohort from a structured CKD program to determine its 
effectiveness. Retrospective analysis of patients enrolled in a Detroit area CKD clinic and 
who subsequently initiated dialysis at DaVita dialysis units was performed. This “treatment” 
group was matched to a comparison group of patients in the same dialysis facilities of similar 
vintage, but who had no documented structured CKD care. Outcomes examined included 
placement of AVF, start of dialysis in a clinic vs. hospital, use of Vit D, iron, EPO, one-year 
mortality, and biochemical measures at Baseline, 90, and 180 days. A total of 148 patients 
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was included in the treatment group and 2050 in the comparator group. There were no 
statistical demographic differences between groups. Patients in the treatment group were 
more likely to have a fistula in place at initiation, 90, and 180 days and were more likely 
to begin dialysis in a clinic rather than a hospital. Dialysis adequacy (Kt/V >1.2) was more 
common in the comparison group at baseline but no difference was seen at 90 or 180 days. 
Adequate hemoglobin (Hgb>11) occurred more often for the treatment group at initiation, 
but no difference was found at 90 or 180 days. The 1-year mortality rate was 12.8% for 
the treatment group compared to 15.5% for the comparison group (NS).


CONCLUSION: Patients receiving structured CKD care are significantly more likely 
to start dialysis with an AVF in place and this advantage continues through at least 180 
days. Anemia was less likely at initiation but this advantage was erased by 90 days. There 
was no difference seen in mortality from structured CKD care.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2460


Renal Triage Nurse Study: The Impact of Education on Modality Choice 
in ‘Parachute’ Hemodialysis Patients  J. Hanko, J. Jastrzebski, R. Balshaw, 
G. Li, N. Zalunardo.  Division of Nephrology, University of British Columbia, 
Vancouver, BC, Canada.


Introduction
Multidisciplinary predialysis care is associated with improved outcomes in ESRD 


and is recommended in practice guidelines. Due to late diagnosis, up to 50% of patients 
have limited or no predialysis care. No standardized approach to their care is established. 
Therefore, we dedicated a Renal Triage Nurse (RTN) to educating “parachute patients” (PP) 
to facilitate transition to independent modalities of renal replacement therapy (RRT).


Methods
Retrospective cohort study of patients starting hemodialysis (HD) at Vancouver General 


Hospital (Canada) from Jan 1, 2005 - Sept 30, 2008. PP were defined as those followed in 
the predialysis clinic <6 months prior to their first HD. Patients surviving 180 days from 
HD start were included. PP were compared to patients starting HD via the predialysis 
clinic. Characteristics and 6 month outcomes of PP were compared before and after the 
RTN position was established (Dec 1, 2006).


Results
166 patients started HD; 73 (43%) were PP and 93 started via the predialysis clinic. PP 


were younger (60.1 vs 71.1 years, p = 0.002) and started HD at a lower GFR (8.0 vs 10.0 
mls/min/1.73m2, p = 0.0009). The RTN saw 32 of the PP (43.8%). PP seen by the RTN were 
more likely to live alone (26.7 vs 7.3%, p = 0.018). At 6 months, 11 patients (34.4%) in the 
RTN group switched RRT modality (PD: N = 8; home HD: N = 1; live donor transplant: 
N = 2) vs 6 patients (14.6%) not seen by the RTN (PD: N = 3; home HD: N = 1; LD Tx: 
N = 2) (p = 0.047). PP seen by the RTN transitioned 13.2 days sooner.


Conclusions
Dedication of a nurse to the education of “parachute” HD patients increases the 


frequency and efficiency of switching to an independent RRT modality. This standardized 
approach to the care of such patients should be considered in HD units where unexpected 
starts are common.
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Daily Hemodialysis (DHD) Reduces the Need for Anti-Hypertensive 
Medications  Bertrand L. Jaber,1 Allan J. Collins,2 Fredric O. Finkelstein,3 
Joel D. Glickman,4 Alan R. Hull,5 Michael A. Kraus,6 James McCarthy,7 Brent 
W. Miller,8 Les A. Spry,9 FREEDOM Study Group.10  1Tufts Uni. School of 
Medicine, Boston, MA; 2Uni. of Minnesota, Minneapolis, MN; 3Yale School 
of Medicine, New Haven, CT; 4Uni. of Pennsylvania School of Medicine, 
Philadelphia, PA; 5Renal Management Inc., Dallas, TX; 6Indiana Uni. Medical 
School, Indianapolis, IN; 7Mayo Clinic College of Medicine, Rochester, MN; 
8Washington Unversity School of Medicine, St. Louis, MO; 9Dialysis Center of 
Lincoln Inc, Lincoln, NE.


The FREEDOM study is an ongoing prospective cohort study investigating the clinical 
and economic benefits of DHD (prescribed 6 times per week). Prescribed medication data 
was collected at baseline, month-4, month-12, and every 6 months thereafter. In this interim 
analysis, we explore the impact of DHD on the use of anti-hypertensive (A-H) medications 
among 57 participants enrolled from 18 sites, who completed 12 months of follow-up and 
on whom A-H medication data has been fully ascertained. In brief, mean ± SD age was 54 
±14 years, 66% were white, 39% were diabetic, 91% had hypertension, 49% had an AV 
fistula, and 94% transitioned from in-center HD.


Baseline Month-4 Month-12 Global P value
Number of prescribed A-H medications 1.7 ± 1.4 1.3 ± 1.3 * 1.0 ± 1.3* < 0.0001
% not prescribed A-H medications 12 (21%) 22 (39%) † 27 (47%) ‡ < 0.002
* P <0.0001 vs. baseline; ‡P=0.002 vs. baseline; †P=0.01 vs. baseline


Over 12 months, there was a significant reduction in the mean number of prescribed 
A-H medications by almost 50%. The percentage of patients prescribed A-H medications 
significantly reduced from 79% at baseline to 53% at month-12. Of the 45 patients prescribed 
A-H medications at baseline, 15/45 (33%) completely discontinued the A-H medications 
at month-12, and 25/45 (56%) experienced at least a 50% decrease.


In summary, DHD is associated with a long-term reduction in the use of A-H 
medications, which is consistent with prior studies, and likely reflecting better sodium 
and fluid control. Upon completion of the FREEDOM study, the larger sample size will 
confirm these results.


Disclosure of Financial Relationships: scientific advisor: Nxstage Medical.
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Challenges to Enrollment in a Randomized Clinical Trial (RCT) of Frequent 
In-Center Hemodialysis (HD): NIDDK Frequent Hemodialysis Network 
(FHN) Trial  O. Sergeyeva, I. Gorodetskaya, R. Ramos, E. Figuracion, D. Ulloa, 
J. Riley, S. Moossavi, J. Luan, M. Suter, M. Rashid, G. Sanz, M. Schmuck, G. 
Chertow, N. W. Levin.  NIDDK, Bethesda, MD.


Enrollment in an RCT of frequent HD requires major lifestyle changes.
The NIH is currently conducting an RCT in the U.S and Canada comparing conventional 


3/week with 6/week in-center HD. Enrollment ended on 03/31/ 09. The goal was to 
randomize 250 ESRD patients (pts.) during the 26 month enrollment period. 2 consortia 
recruited pts. from 11 clinical centers 68 HD units.


During the 32-month enrollment 6276 pts. screened based on their compliance, 
concomitant medical complications, ability to complete a cardiac MRI, and quality of life 
interview, residual urea clearance <3 ml/min. 3481(55%) of screened pts. were eligible 
for consent. Of these, 3124 (90%)-approached but only 378 (12%) agreed to consent and 
entered the 15-week baseline. Of these 378, 245(65%)-randomized.


Major reasons for exclusion from baseline: high residual renal function (20.3%), 
inability to undergo/complete an MRI (13.5%), provider judgment that pts.would not adhere 
to daily dialysis (10%), dialyzing 6/ week would conflict with pts. personal schedules (13%) 
(determined after pts. asked to come to the facility 6/week).


Small fraction of pts. (7%) agreed to participate in the FHN in-center RCT. Recruitment 
in a lifestyle-changing study requires strategies for screening and enrollment during the 
preparatory phase of the protocol and include careful evaluation of inclusion/exclusion 
criteria prior to screening, logistical barriers (e.g., transportation), facility issues (e.g., 
reimbursement, capacity) waiting time prior and after the treatment, caregiver burden, 
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socioeconomic status, proximity to dialysis facilities and mode of transportation. These 
factors may also play a role in the acceptance of daily HD in the non-RCT setting.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2463


Burden on Caregivers as Perceived by Hemodialysis Patients in the FHN 
Trials  Rita Suri,1 B. Larive,2 Y. Hall,3 A. Pierratos,4 I. Gorodetskaya,5 A. Garg,1 
G. Beck,2 P. Eggers,6 A. Kliger,7 Frequent Hemodialysis Network (FHN) Trial 
Group.6  1U Western Ontario; 2Cleveland Clinic, Cleveland, OH; 3U Washington; 
4Humber River Hosp; 5UCSF; 6NIDDK; 7St. Raphael Hosp.


Objective: Hemodialysis (HD) patients often rely on unpaid caregivers to help them 
with their daily medical and living needs. We sought to characterize the degree to which 
HD patients perceive burden on their unpaid caregivers.


Methods: Patients enrolled in the FHN trials were asked to complete the Couisneau 
perceived burden scale, a 10-question scale previously developed in HD patients with scores 
ranging 0-100. Associations between baseline burden score and pre-specified variables 
were evaluated with multivariable linear regression.


Results: Of 498 patients enrolled, 413 (82%) completed the Cousineau questionnaire. 
Of these, 35% (177) indicated they did not consider anyone to be their unpaid caregiver. 
Compared to those with unpaid caregivers, these patients had less comorbidity (Charlson 
mean 1.2 ± 1.7 vs. 1.8 ± 1.8, p<0.001), higher SF-36 PHC scores (median 41 vs. 33, 
p<0.001, lower Beck Depression scores (mean 12 ± 9 vs. 16 ± 11, p<0.001), and better 
physical function.


Median Cousineau score for the 236 patients with unpaid caregivers was 35 (IQR 
20-53). Over 50% felt their caregivers were overextended at least some of the time, and 
30% felt they were a financial burden. Only 40% were confident that their caregivers 
could handle the demands of caring for them. In analyses adjusted for age, sex, education, 
medications/day, and physical function, Cousineau score was inversely associated with 
SF-36 Physical and Mental Health Composite scores, and directly associated with Beck 
Depression score (regression estimates (SE) -0.91 (0.16), -0.82 (0.13), and 0.80 (0.15), 
respectively, p<0.001 for each).


Conclusion: Most HD patients enrolled in the FHN trials perceived a high degree of 
burden on their unpaid caregivers, and self-perceived burden was associated with worse 
depression and quality of life. Further studies are needed to determine if caregivers perceive 
their roles as burdensome, and whether interventions to reduce burden on caregivers are 
associated with improved outcomes.
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Barriers to Recruitment for Home Hemodialysis  M. Pipkin,1 L. Brett,2 J. 
Stokes,3 R. Suri,4 R. Lockridge,5 M. Rocco,6 P. Eggers.7  1UVA; 2Cleveland 
Clinic, Cleveland, OH; 3U of Iowa; 4U of Western Ontario, Canada; 5UVA; 
6Wake Forest; 7NIH.


The Frequent Hemodialysis Network (FHN) Nocturnal Dialysis Trial (NDT) is 
designed to evaluate the effect of hemodialysis (HD) 6 nights a week compared to 3 times 
a week HD on left ventricular mass, quality of life, and a number of secondary outcomes. 
Here we describe demographics, co-morbidities and educational characteristics of 87 
patients randomized into the NDT and identify the barriers to overcome when pursuing 
this modality.


We compared demographic information from the United States Renal Data System 
(USRDS) and the Canadian Organ Replacement Registry (CORR) to determine whether 
age, diabetic status and education might present obstacles to home HD. To identify specific 
barriers patients and providers must surmount to perform home HD, we sent a questionnaire 
to participating NDT principal investigators and study coordinators.
Demographics, Co-morbidities and Education Comparisons


US HD 
Patients 
(USRDS)


US HD 
Patients in 
NDT Units 
(USRDS)


Canadian HD 
Patients 
(CORR)


Canadian HD 
Patients in 
NDT Units 
(CORR)


All NDT 
Patients


Male 55% 54% 58% 57% 66%
Age 61.1 60.5 63.7 61.9 52.8
African-American 37% 45% 4% 11% 26%
Diabetic 44% 43% 40% 37% 41%
<High School 22.7% 15%
HS Graduate 32.7% 24%
>High School 44.6% 60%


The questionnaire showed the greatest barriers to home HD were lack of patient 
motivation, being too comfortable incenter, and fear of self cannualtion. Diabetes was not 
a barrier. Major incentives to home HD were greater scheduling and prescription flexibility, 
less travel time and liberalized diet. We conclude that the population willing to undergo 
randomization in the NDT was younger and better educated than the general population 
of dialysis patients in the US and Canada. More males and fewer African-Americans were 
represented in NDT. Nonetheless, investigators identified patient motivation and fear of 
self cannulation, not age or education, as barriers to recruitment for home HD. Presenting 
home dialysis as a primary modality before establishing incenter HD may improve patient 
motivation.
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Sequential Change of ADMA Levels after Initiation of Peritoneal Dialysis  
Hyo-Wook Gil,1 Kwan-Hyun Lee,2 Jong-Oh Yang,1 Eun-Young Lee,1 Sae-Yong 
Hong.1  1Department of internal Medicine, Soonchunhyang University Cheonan 
Hospital, Cheonan, Chungnam, Korea; 2Department of internal Medicine, 
ChungJu St. Mary’s Hospital, ChungJu, Chungbook, Korea.


Background. We hypothesized that the asymmetric dimethylarginine (ADMA) 
metabolism in ESRD may be linked to the rate of protein turnover and to the vast pool of 
amino acids. In order to determine a correlation between the plasma levels of ADMA and 
the protein catabolic rate, we measured the ADMA levels as well as nutritional markers 
such as nPCR in patients with newly initiated CAPD. Methods. Twenty-four patients were 
recruited for this study. All patients were on the standard CAPD protocol, and followed for 
at least one year. Blood samples were collected at baseline before the initiation of PD, and 
every six months for one year. The blood parameters studied included the serum albumin, 
total cholesterol, glucose, urea nitrogen, creatinine, and ADMA. Results. The variation of 
ADAM was shown in table 1.
The variation of clinical parameters over one year after the initiation of peritoneal dialysis.


Baseline 6 months 12 months p-value
BMI(kg/m2) 25.2±5.3 25.9±5.4 26.3±5.5 0.001*
ADMA(µmol/L) 0.49±0.15 0.47±0.16 0.51±0.17 0.586
Hemoglobin(g/dL) 9.8±1.1 9.9±1.1 10.2±1.2 0.295
Albumin(mg/dL) 3.2±0.4 3.4±0.4 3.6±0.3 0.001*
nPCR(g/kg/d) 0.92±0.22 0.88±0.21 0.76±0.16 0.022*
* p < 0.05 compared between baseline and 12 months after initiation of peritoneal dialysis


The change of ADMA levels over one year was positively correlated with that of 
hemoglobin (r=0.592, p=0.002) and nPCR during the same period (r=0.508, p=0.026).


Conclusion. The findings of our study suggest that nPCR might influence the change 
of ADMA levels after initiation of CAPD.
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Difference in the Dialysis (β2-Microglobulin) Related Spondyloarthropathy 
between Patients with Hemodialysis (HD) and Continuous Ambulatory 
Peritoneal Dialysis (CAPD)  Noriko Hayami, Yoshifumi Ubara, Keiichi 
Sumida, Rikako Hiramastu, Eiko Hasegawa, Masayuki Yamanouchi, Junji 
Yamauchi, Naoto Tominaga, Tatsuya Suwabe, Junichi Hoshino, Naoki Sawa, 
Fumi Takemoto, Kenmei Takaichi.  Nephrology Center, Toranomon Hospital, 
Kawasaki, Kanagawa, Japan.


(Background) Destructive spondyloarthropathy (DSA), characterized by disk space 
narrowing, erosions and cysts of adjacent vertebral plates without significant osteophytosis 
and osseous condensation, is well known as a serious β2-microglobulin (β2MG) related 
complication in patients with long-term dialysis. The difference in DSA between two dialysis 
methods, HD and CAPD has not previously been discussed. This enigmatic problem is 
elucidated in this presentation.


(Method and patients) One hundred and nine patients in our institute with dialysis 
durations of more than ten years were enrolled in this study; 27 patients on CAPD with 
dialysis durations of 12.1±1.8 years, and 82 patients on HD with dialysis durations of 
19.7±8.4 years. The diagnosis of DSA was performed via MRI.


(Result) In the CAPD group, DSA was diagnosed in 9 patients, and their dialysis 
durations were 12.3±2.6 years. Patients in the positive DSA group were older than those 
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in the negative DSA group, respectively, although no significant difference in dialysis 
duration, Kt/V, or serum β2MG levels were apparent between the two groups. In the HD 
group, DSA was diagnosed in 9 patients, and their dialysis durations were 33.1±7.6 years. 
The dialysis durations of patients in the positive DSA group was longer than those in the 
negative DSA group, at 33.1±7.6 years and 18.0±6.8 years, respectively, although there 
were no significant differences in age, Kt/V, or serum β2MG level between the two groups. 
Compared with the HD group, DSA in the CAPD group was significantly prevalent, and 
had a lower dialysis durations, and higher serum β2MG levels.


(Conclusion) DSA in CAPD patients occurred earlier and more frequency than in HD 
patients, probably due to lower β2MG clearance and mechanical stress by intraabdominal 
PD dialysate. Elderly and longer dialysis duration patients may represent additional risk 
factors contributing to DSA.
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Hospitalization (H) in Peritoneal Dialysis (PD)  S. Rocha,1 M. J. Carvalho,1,2 S. 
Brum,1 D. Mendonça,1,2 A. Rodrigues,1,2 A. Cabrita.1  1Nephrology, H Sto António, 
Porto, Portugal; 2Investigation Unit, UMIB, ICBAS, University of Porto.


We undertook a single-centre prospective study to characterize H and to determine 
baseline predictors of H in adult chronic PD patients (Pts).


From our long-term 24 years PD program, we analyzed the recent cohort of all incident 
Pts 2003-2008 (n=131, 104 years at risk) and their H (n=141). Causes of H were grouped 
as technique-ESRD (T, n=82) related and non technique-ESRD related (O, n=59).


Population: 66% females, 16% > 65 years, 16% diabetic, 56% with previous renal 
replacement therapy (RRT), 30% baseline anuric, inclusion median Charlson Comorbidity 
Index (CCI) 5.0 and median Davies Score (DSc) 1, peritonitis rate 0.49 ep/pt-y.


Global rate of H was 0.56ep/pt-y (T: 0.32; O: 0.23) and of hospital days 5.4d/pt-y (T: 
2.5; O: 2.9), mean length of stay 9.6 days; 48% of the Pts were free of H. First individual H 
occurred in the first 90 days of PD in 52%. The most common causes for H were infection 
not related to technique (35%) and peritonitis (31%). Mean length of stay was higher in O 
(12 d) than in T (8 d), cardiovascular problems were responsible for longer H (22 d).


We found increased risk for occurrence of global H in Pts with a helper (P=0.03), with 
previous RRT (P=0.008), with higher CCI (P= 0.02), with higher DSc (P= 0.002] and anuric 
(P=0.008]; by multivariate logistic regression (LR) analysis only DSc remained predictor 
(OR 3.0 [CI 1.5-6.3); P=0.002].


Concerning T related H, risk was higher in Pts with a helper (P=0.004), with previous 
RRT (P=0.02), with higher DSc (P= 0.03) and anuric (P=0.02); by multivariate LR solely 
a need for helper remained predictor (OR 9.6 [CI 2.1-45.8); P=0.004).


Focusing in O related H, risk was higher in Pts with previous RRT (P=0.04), with 
higher DSc (P= 0.05) and anuric (P=0.02); by multivariate LR analysis only previous RRT 
remained predictor [OR 2.6 (CI 1.1-6.4); P=0.04].


We report current good H rates in our population. The main causes of H are T problems, 
but O problems are responsible for higher H days. Patterns of risk for H are different in T 
and O. Assessment at admission of DSc, need for a helper and previous RRT, predictors of 
H in our study, is important to risk estimation and may influence PD outcomes.
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Prospective Peritoneal Transport Evaluation with Modified PET 3.86%: 
Investigation on Determinants of Ultrafiltration Failure  L. Oliveira,1 
F. Ferrer,1 M. J. Carvalho,1,2 D. Mendonça,2 A. Cabrita,1 A. S. Rodrigues.1,2  
1Nephrology, CHP- Hospital Santo Antonio, Porto, Portugal; 2Investigation 
Unit UMIB /UP, ICBAS, Porto, Portugal.


Peritoneal transport evaluation is mandatory in clinical practice. Ultrafiltration failure 
(UFF) is a menace whose determinants are not fully understood.


The aim of the study was to assess variations over time of peritoneal transport and 
effluent CA125 appearance rate. Epidemiological and PD factors were investigated as 
potential UFF risk factors.


Methods: 123 incident patients admitted in 2001-2008, were evaluated with baseline 
and annual modified PET.


Age, diabetes, previous renal replacement therapy-time (RRT), residual renal function 
(RRF), comorbidity score, automated PD and peritonitis were investigated as possible 
determinants of baseline or late UFF. The time course of PET parameters were explored 
by mixed linear model.


Results. patients aged 48±15 years, 44% had previous RRT(median 63 months), 19% 
diabetic, 24 % anuric, 59% did APD. Icodextrine was liberally prescribed, without use of 
3.86% solutions. Follow up was 33±21 months.


Small solute and sodium seiving parameters remained essentially stable in the global 
population during follow up. A U shaped curve of D/Pcreatinine was documented, but 
these variations by time dit not attain significance. CA125 decreased (P=0.009), mainly 
in late UFF patients.


UFF occurred in 15 patients: 8 baseline (6.5%), but 5 recovered;7(5.7%) developed 
acquired UFF. UFF free survival was 97%, 87%, 83% at 1, 3 and 5 years. Sex, age, diabetes, 
comorbidity score, RRF, previous RRT did not significantly differ between baseline UFF 
group and the other patients. Acquired UFF group presented lower RRF and longer previous 
RRT; these factors remained significantly associated with lower UFF-free survival by 
Cox multivariate analysis (HR 0.648 [0.428-0.980], p=0.04, and HR 1.016 [1.004-1.028], 
p=0.009, respectively). APD and peritonitis were not significant risk factors.


Conclusions:Uremia, as expressed by lower baseline RRF and previous RRT were 
associated with UFF. In spite of these detrimental factors we found generally stable long-
term peritoneal transport parameters with 5 years 83% cumulative UFF-free survival
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Mortality and Technique Failure in Anuric Patients Starting Peritoneal 
Dialysis (PD)  Maria C. C. Andreoli, Marco A. Nadaletto, Eduardo J. B. 
Monteiro, Adriano L. Ammirati, Camila B. Silva, Silvia R. Manfredi, Debora 
M. M. Ferreira, Juliana Dotti, Maria E. F. Canziani, Miguel Cendoroglo, 
Sergio A. Draibe.  Division of Nephrology, Federal University of Sao Paulo, 
Sao Paulo, Brazil.


Although many nephrologists have been concerned about referring anuric patients to 
PD, advances in PD techniques have allowed adjusting prescription to this group of patients. 
The aim of the present study was to compare the risk of death and technique failure in 
anuric (urine output <200ml/day) patients starting PD in our center over a 6-year period. 
Kaplan-Meier curves and the log-rank test were used to compare mortality and technique 
failure between anuric patients and patients with residual diuresis. The Cox proportional 
hazards model was used to compare the relative risk (RR) of death and technique failure 
between both groups and predictor variables. We evaluated 294 incident patients who were 
admitted in our PD center from January 1, 2003, to December 31, 2008. Of these, 84 (29%) 
were anuric (age: 56±18 years, 48% male, 36% diabetics, total Kt/V: 2.0±0.4 per week) 
and 210 (71%) had residual diuresis (age: 58±17years, 58% male, 40% diabetics, total 
Kt/V: 2.5±0.6 per week). During the study period, 22 (26%) anuric patients and 58 (28%) 
patients with diuresis died, with cardiovascular diseases being the main cause of death 
(55% and 43%, respectively). Technique failure occurred in 21 (25%) anuric patients and 
in 36 (17%) patients with diuresis, with peritonitis being the main cause of technique failure 
(43% and 47%, respectively). Survival rates were not statistically different between anuric 
patients (30%) and patients with diuresis (37%) (p=0.69). Technique survival was 52% in 
anuric patients and 59% in patients with diuresis (p=0.23), and the combined patient and 
technique survival was 15% in anuric patients and 22% in patients with diuresis (p=0.64). 
Risk factors associated with mortality were age (RR, 1.04 [CI, 1.01 to 1.07], p=0.012) 
and diabetes (RR, 3.41 [CI, 1.59 to 7.31], p=0.002). Diabetes was also associated with the 
combined death and technique failure (RR, 2.57 [CI, 1.37 to 4.80], p=0.003). Therefore, 
anuric patients can achieve satisfactory outcomes with PD.
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Bone Mineral Density 5 Years after Parathyroidectomy on Patients with 
Secondary Hyperparathyroidism  Masayuki Yamanouchi, Yoshifumi Ubara, 
Noriko Hayami, Suwabe Tatsuya, Junji Yamauchi, Naoto Tominaga, Keiichi 
Sumida, Rikako Hiramatsu, Eiko Hasegawa, Junichi Hoshino, Naoki Sawa, 
Yuji Marui, Michio Nakamura, Shinji Tomikawa, Fumi Takemoto, Kenmei 
Takaichi, Sigeko Hara.  Nephrology Center, Toranomon Hospital Kajigaya, 
Kawasaki, Kanagawa, Japan.


(Background) Long term changes in bone mineral density (BMD) in the radial bone and 
vertebral spine after parathyroidectomy (PTx) remain uncertain in hemodialysis patients.


(Methods and patients) BMD using dual energy x-ray absorptiometry (DXA) at the non-
shunt site of the distal one third of the radius and lateral view of the lumbar supine (L2-L4), 
and clinical data including intact parathyroidhormone (iPTH) were evaluated before and 
five years after PTx. Forty-two hemodialysis patients were divided into two groups: iPTH 
levels less than (group A) and more than (group B) 100 pg/ml, at five years after PTx.


(Result) In group A, iPTH decreased significantly from 1136±580 pg/mL to 36±32 pg/
mL, and in group B, iPTH decreased significantly from 988±360 pg/mL to 270±219 pg/
mL. Between A and B, differences in age and hemodialysis period were not significant. 
Radius BMD levels prior to PTx decreased to -2.91 SD in A and -2.91 in B (T-scores). 
Radius BMD in group A increased significantly from 0.496 ± 0.114 to 0.517 ± 0.128 g/
cm2 (P = 0.0055), but the change in group B was not significant (0.567 ± 0.116 to 0.561 ± 
0.117). Lumbar BMD decreased to -0.65 SD and -1.11 SD in groups A and B, respectively 
(T-scores). Lumbar BMD values showed no change in either group (0.739 ± 0.200 to 0.735 
± 0.183 and with 0.720 ± 0.169 to 0.693 ± 0.154, respectively).


(Conclusion) This result indicates that iPTH should be reduced to less than 100 pg/
mL after PTx, in order to increase the BMD of the cortical bone-rich radius, although the 
reduction of lumbar BMD after PTx remained unstopped in both groups.


Maintenance of iPTH at levels under 100 pg/mL five years after PTx could increase 
distal radius BMD, which means that low levels of iPTH could increase cortical bone but 
not trabecular bone.
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Prevalence and Correlates of Cognitive Impairment in the Frequent 
Hemodialysis Network (FHN) Trials  Manjula Kurella-Tamura, Brett Larive, 
Mark Unruh, John Stokes, Gerald Beck, Ravi Mehta, Glenn Chertow.  FHN 
Trial Group, NIDDK.


The mechanisms of cognitive impairment in persons with end-stage renal disease 
(ESRD) are poorly understood. We sought to determine the prevalence of cognitive 
impairment and its association with urea clearance and fluid removal in a large group of 
hemodialysis subjects participating in the Frequent Hemodialysis Network (FHN) Trials. 
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Cognitive function was assessed prior to randomization with the Trails B, a timed test 
of executive function and the modified mini-mental state exam (3MS), a test of global 
cognition. We defined executive function impairment as a Trails B score of 300 (the 
maximum), and global cognitive impairment as a 3MS<80. As of March 2009, there were 
498 subjects with cognitive function scores at enrollment. The mean age was 52 ± 14 years, 
60% were male, 42% were white, and 42% had diabetes. Executive function impairment 
was present in 28% of subjects and global impairment was present in 16% of subjects. In 
unadjusted analyses older age, lower educational attainment, stroke, and higher weekly 
standard Kt/V urea were associated with an increased odds of executive function impairment 
(Table). After adjustment for age, race, education, stroke and FHN Trial, the association of 
urea clearance with executive function impairment was attenuated and no longer significant. 
Global cognitive impairment was significantly correlated with age and education, but not 
with urea clearance or fluid removal. In a large group of hemodialysis subjects, cognitive 
impairment is common, but not associated with urea clearance or fluid removal.
Association of urea clearance and fluid removal with cognitive impairment


Predictor
Odds ratio (95% CI) 
for Executive function 
impairment


Odds ratio (95% CI) 
for Global cognitive 
impairment


 Unadjusted Adjusted* Unadjusted Adjusted*
Weekly std Kt/V urea (per Unit) 1.71 (1.04-2.79) 1.50 (0.81-2.78) 1.02 (0.56-1.88) 1.19 (0.64-2.20)
Ultrafiltration volume (per L) 0.88 (0.74-1.05) 0.89 (0.72-1.10) 0.97 (0.79-1.21) 0.94 (0.74-1.20)
*model adjusted for age, race, education, stroke, and FHN trial
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Dialysis Patient Knowledge and Preferred Choice of Dialysis Access  Raheela 
Rehman, Alvin H. Moss.  Department of Medicine, Section of Nephrology, West 
Virginia University, Morgantown, WV.


There are few studies addressing dialysis access from a patient perspective, but none 
quantitatively assess why patients choose one access over another. Between January and June 
2009 we interviewed 57 hemodialysis patients to learn their knowledge of, experiences with, 
and attitudes toward arteriovenous fistulaes (AVFs) and tunneled-cuffed catheters (TCCs) 
for dialysis access. Patients were asked 5 knowledge questions regarding complications 
of TCCs, and they were tested with the Montreal Cognitive Assessment test. Mean patient 
age was 62.8±15.5 yrs, mean time on dialysis was 39.0±47.7 months, and 58% were 
men. For access, 56% were using AVFs, 7% grafts, and 36% TCCs; at some time 79% 
had used TCCs. Patients’ mean knowledge score was 2.8±1.6 and mean cognitive score 
was 19.6±5.3 (normal ≥26). There was a correlation between age and cognition (-.308, 
P=.022). Patients with AVFs had higher knowledge scores than those with TCCs (3.1±1.4 
vs 2.0±1.6, P=.01) with no difference in cognitive impairment (18.9±6.2 vs 20.2±1.6, 
P=.419). AVFs had been offered to 93% of patients, however, 16%, all of whom were 
currently using TCCs, admitted to refusing AVFs. Patients who had refused an AVF had a 
lower knowledge score than those who had not (1.7±1.5 vs 3.0±1.5, P=.034) On a 10-point 
scale, patients dialyzing with AVFs rated the importance of dialysis with AVFs higher than 
those dialyzing with TCCs (9.0±1.5 vs 5.6±3.7, P=.001). Although most patients knew that 
TCCs are not the optimal form of dialysis access (61%) and were aware of infectious (74%) 
and hospitalization risks (56%), 67% did not know of the greater mortality risk with TCCs. 
Of 25 patients who had used both AVFs and TCCs, mean satisfaction score for AVFs was 
7.7±2.2 versus 5.4±3.2 for TCCs (P=0.01). We conclude that many dialysis patients lack 
knowledge of the major complications of TCCs, and there is a significant need for more 
education of patients regarding advantages of AVFs. Because most patients have cognitive 
impairment, families may also need to be educated. Patients should be informed that those 
who have had both AVFs and TCCs prefer AVFs. This fact may be useful in convincing 
patients with TCCs to change to AVFs.
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Quality of Life in Matched Older Peritoneal and Haemodialysis Patients: 
Results from the BOLDE Study  Lina Johansson,1 Nigel Beckett,1 Michelle 
Clemenger,2 Maria Da Silva-Gane,3 Ken Farrington,3 Hugh Gallagher,4 Mary 
Hickson,2 Tom Sensky,1 Edwina A. Brown.2  1Imperial College London, United 
Kingdom; 2Imperial College Kidney & Transplant Institute, United Kingdom; 
3Lister Hospital, Stevenage, United Kingdom; 4St Helier Hospital, Carshalton, 
United Kingdom.


The aim of Broadening Options for Long-term Dialysis in the Elderly (BOLDE) 
study is to extend choice of PD to older patients by assessing quality of life (QoL) in HD 
and PD patients.


Methodology:HD patients ≥65 years were matched to PD patients by age (±2.5years), 
sex, time on dialysis (±1year), ethnicity and socio-economic status (Index of Deprivation). 
QoL measures, cognitive function and nutritional status were determined.


Results:70 pairs were studied. Matching was successful as shown by comparisons 
for HD and PD respectively: age (73.1±5.5 vs 73.4±5.1 years), sex (70% male), ethnicity 
(96% vs 90% British/European White), time on dialysis (30.5±28.3 vs 31.4±26.5 months), 
Index of Deprivation (13.7±11.3 vs 13.7±8.7), education (11.9 vs 11.7 years) and social 
network score (11.5 vs 11.1). Co-morbidity score was higher in HD group (2.4±1.6 vs 
1.8±1.3, p=0.014).


Outcomes
Adjusted means


Outcomes (adjusted for comorbidities) PD HD p-value
SF12 Mental Component Score 54.5 51.9 0.159
SF12 Physical Component Score 35.7 35.0 0.692
Illness Intrusion Ratings Scale 25.1 30.2 0.012*
HADS Anxiety 3.5 5.1 0.006*
HADS Depression 4.2 5.5 0.014*
Trail Making Test-B (difference between observed and expected) seconds 19.1 11.4 0.613
Symptom score 32.3 33.9 0.494
Handgrip (kg) 24.1 23.7 0.764
Categorical outcomes PD% HD% p-value
Depression 10 25.7 0.013*
Cognitive dysfunction 38.6 30.4 0.313
At risk of malnutrition 16 24 0.205
*significant at p=<0.05


Conclusion:This study provides evidence that older people on PD experience fewer 
depressive and anxiety symptoms and less illness intrusion in relation to the dialysis 
procedure compared to HD patients. We are now investigating the reasons for these 
differences, how older patients decide about dialysis modality and whether this information 
will enhance choice of PD.
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What Is the Most Important Factor To Improve the Survival Rate of Elder 
Dialysis Patients?  Ikuto Masakane,1 Satoko Ito,1 Minoru Ito,2 Hideki Tanida.2  
1Nephrology, Yabuki Shima Clinic, Yamagata, Japan; 2Nephrology, Yabuki 
Hospital, Yamagata, Japan.


OBJECTIVES: The patients on chronic dialysis have become elder in the latest decade; 
the mean age of the incidental dialysis patients is nearly 70 years old in Japan. It is the 
most important current concerns; how to treat the elder dialysis patients and what is the 
optimal dialysis dose for them. In this study, we analyzed the differences in patient survival 
between the JSDT data and our facilities and speculated what is the most important factor 
to improve the outcome of the elder dialysis patients.


METHODS: 190 patients (Group A) who started chronic dialysis in our facilities from 
2001 to 2007 were enrolled in this study, and 73 patients were classified into the elder 
group aged 75-90 years (Group E). The survival rates of Group A and E were compared 
between the same age category from the Japanese Society for Dialysis Therapy (JSDT) 
database and our facilities. The patient survival rate was evaluated Kaplan-Meier method. 
The dialysis modality data such as dialyzer material, blood flow rate, Kt/V and so on were 
compared between JSDT data and our facilities.


RESULTS: The cumulative 1-year, 3-year, 5-year survival rate of JSDT was 85%, 
69% and 57% respectively, and 91%, 82% and 77% in Group A in our facilities. The 
1-,3,-5- year survival rates of the patients aged 75∼90 in JSDT were 70%, 53% and 33%; 
86%, 68% and 53% in Group E in our facililties. The mean Kt/V was 1.53 in Group A 
and 1.56 in Group B and both were higher than that of JSDT. Especially the mean Kt/V 
was lower in the elder patients than all patients in JSDT. The mean blood flow rate was 
250 ml/min in Group A and 230ml in Group E, that of JSDT was 200 ml/min and 180 ml/
min respectively. Biocompatible dialysis modalities such as polymethyl- methacrylate, 
ethylene-vinyl alchol copolymer and high efficiency hemodiafiltration were frequently 
performed in our facilities.


CONCLUSIONS: Our data indicates high efficiency dialysis with biocompatible 
membrane is one of the most important factors for improving the out come of the elder 
dialysis patients.
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Mortality in Elderly Dialysis Patients: The Association with Demographic, 
Patient and Practice Variables  C. Phounpadith,1 T. Ninomiya,2 M. Gallagher,2,3 
V. Perkovic,2 A. Cass,2,4 S. McDonald,5 J. Eris,1 M. Jardine.2,3  1Royal Prince 
Alfred Hospital, Australia; 2George Institute for International Health; 3Concord 
General Repatriation Hospital, Australia; 4Poche Centre, University of Sydney; 
5ANZDATA Registry.


Introduction People aged 75 or older account for over one fifth of prevalent dialysis 
patients in Australasia and the US. The mortality rate on dialysis of this group is high, 
giving rise to questions about the utility of dialysis in the aged population.


Methods A retrospective analysis of patients aged 75 years or older starting dialysis 
between 2002-2005 was conducted using the Australia and New Zealand Dialysis and 
Transplant (ANZDATA) Registry. The association of demographic, comorbid and 
practice variables with the primary endpoint of mortality was assessed with univariate and 
multivariate proportional hazards models.


Results A total of 1781 patients aged 75 or older were included with median follow 
up of 2.3 years. Overall 1141 patients (64%) died with 1 and 2 year survival rates of 
76.8% and 59.1% respectively. All the following variables were independent predictors 
of mortality in the multivariate model: Age (1 year increment, hazard ratio (HR) 1.05, 
95% confidence interval (CI) 1.03-1.07), underweight status (BMI<18.5, HR 1.71, 95%CI 
1.28-2.29), late presentation (HR 1.22, 95%CI 1.05-1.42), and lack of permanent dialysis 
access at first dialysis (HR 1.35, 95%CI 1.17-1.56) while haemodialysis as the dialysis 
modality at 3 months was associated with reduced mortality (HR 0.77, 95%CI 0.66-0.90). 
The number of comorbidities was also associated with a graduated increase in mortality 
(1 comorbidity: HR 1.36, 95%CI 1.11-1.66, 2 comorbidities: HR 1.54, 95%CI 1.26-1.88, 
3 or more comorbidities: HR 1.85, 95%CI 1.51-2.26).
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Conclusion We have identified some potentially modifiable factors for the high 
mortality in patients aged 75 or older at dialysis initiation. The extent to which residual 
confounding and patient selection affects these results is unknown, however, decisions 
regarding commencement of treatment for elderly dialysis patients should be informed by 
the best available evidence about potential gains in quality and quantity of life.
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Public Policy, Science, and ESA Use  Joseph M. Messana, J. Wheeler, M. 
Turenne, K. Sleeman, C. Chuang, R. Hirth.  Kidney Epidemiology & Cost 
Center, University of Michigan, Ann Arbor, MI.


Over the last several years the use of erythropoietin-stimulating agents (ESAs) for the 
treatment of anemia in dialysis patients has been subject to both public policy initiatives 
and scientific analyses. Public policy has sought to curb excessive payments for ESA use. 
In particular, the Medicare Prescription Drug Improvement and Modernization Act of 2003 
(MMA) required the lowering of prices paid to dialysis facilities for administration of ESAs 
to a calculated average wholesale price plus 6%. More recently, concern has been expressed 
about the health effects of high levels of ESA use. This concern was heightened by the 
publication of Singh et al. (NEJM, 2006), which demonstrated the association between 
hemoglobin greater than or equal to 13.5 gm/dL (135 gm/L) and increased mortality in CKD 
patients. Our research explores the effects of both public policy and scientific findings on 
ESA use. Data come from Medicare claims files for all patients on ESRD during 2003-2007. 
ESA use, including both epogen (EPO) and darbepoetin, was calculated per patient-month, 
over 15,000,000 patient-months. The period 2003-2007 was broken into three segments, 
using the following cut points: (1) the implementation of reduced payments for ESAs in 
January 2005 and (2) the publication of Singh et al. in November 2006. Segment 1 includes 
24 months Jan 2003-Dec 2004; Segment 2 includes 23 months Jan 2005-Nov 2006; Segment 
3 includes 13 months Dec 2006-Dec 2007. Regression was used to estimate the monthly 
rate of change in ESA use during each segment. During Segment 1, ESA use per patient 
increased at a rate of 528 EPO-equivalent units per month (p<.01). During Segment 2, the 
rate of change in ESA use was not significantly different from 0. During Segment 3, ESA 
use declined at a rate of 567 EPO-equivalent units per month (p<.01). Results were similar 
when using rolling averages of ESA use per patient month. ESA use may have decreased in 
response to the change in reimbursement policy for the drugs. ESA use also appears to have 
responded negatively to a scientific finding (and subsequent related policy) of increased 
patient risk from high hemoglobin (associated with higher ESA use).
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Who Is Serving the Poor? A Look at Poverty and Dialysis Facility Type  
R. Mutell,1 W. McClellan,2 J. Holt,3 M. Gitlin,1 TJ Mayne.1  1Amgen Inc., 
Thousand Oaks, CA; 2Emory University School of Medicine, Atlanta, GA; 
3CDC, Atlanta, GA.


Objective. To conduct a spatial analysis of dialysis facilities serving poor 
Americans.


Background. There is a distinct spatial pattern of poverty in the US (Holt, 2007). This 
analysis looks at the dialysis facility characteristics serving this population.


Method. This analysis combined dialysis facility information from CMS and county 
poverty information categorized by Holt. We looked at counties that represented spatial 
clustering in which poverty rates are at least two standard deviations higher than the national 
mean. We used the county to identify dialysis facilities in the CMS file.


Conclusion. High poverty areas cluster in specific regions. Data indicate that nationally, 
high poverty areas are proportionally served equally by all dialysis facility types. However, 
there are large regional differences in coverage. e.g. Rural Poor and Northern Tribal Lands 


are exclusively served by SDOs and HBDCs, Appalachia is predominantly served by LDOs 
and SDOs. Coverage policies that differentially affect facility types may also differentially 
affect vulnerable populations, with large regional differences.
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Impact of Medicare Policy Change on Provider-Patient Visit Frequency 
during Hemodialysis  Yelena Slinin,1 Haifeng Guo,2 Suying Li,2 Jiannong 
Liu,2 Robert N. Foley,2 David T. Gilbertson,2 Allan J. Collins,2,3 Areef Ishani.1,2  
1Medicine, Minneapolis VA Medical Center, Minneapolis, MN; 2USRDS 
Coordinating Center, MMRF, Minneapolis, MN; 3University of Minnesota, 
Minneapolis, MN.


Bacground: Individuals with end-stage kidney disease (ESKD) have exceedingly high 
rates of morbidity and mortality. In January 2004, in an attempt to improve patient outcomes, 
the Centers for Medicare & Medicaid Services (CMS) tied physician reimbursement 
for outpatient hemodialysis services to the number of times a month providers see their 
patients on dialysis.


Objective: We aim to describe the impact of the policy on provider visit frequency to 
patients on hemodialysis and Medicare costs.


Methods: The study population consists of prevalent patients as of January 1 of 2004, 
aged 20 or older, with HCPCS codes for in-center hemodialysis in the Part B (outpatient) 
Medicare claims. Patient’s zip code was used to determine distribution of the visit frequency 
by US census regions. Median received payments for outpatient dialysis services per claim 
were calculated for 2003 and 2004.


Results: Overall, 6,309 providers billed Medicare 2,485,092 patient-months of 
outpatient in-center dialysis care during 2004. Of these, 67% of monthly bills were for ≥ 4 
visits per month, 24.3% for 2-3 visits per month, and 8.7% for 1 visit a month. Frequency 
of provider-patient visits on dialysis varied geographically across US census divisions, with 
the highest visit frequency in the Middle Atlantic (76.5% 4+, 17.2% 2-3, and 6.3% 1 visit 
a month) and the lowest visit frequency in Mountain Divisions (52.8% 4+, 29.1% 2-3, and 
18.1% 1 visit a month). In 2004, physicians’ median payment for outpatient dialysis monthly 
claim was $219.2 compared to $195.9 in 2003, representing an 11.9% increase.


Conclusion: In 2004, the majority of all outpatient dialysis service providers billed 
for 4 or more visits per month. Higher visit frequency is billed in the most populated US 
census divisions and the lowest visit frequency is billed in the least densely populated 
divisions. Reimbursement policy change has resulted in the higher Medicare outpatient 
dialysis provider payments. The effect of the policy on patients’ outcomes needs to be 
determined.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2479


New York Public Health Hospitals Have High Levels of Uninsured Patients, 
Predicting Poor Pre-Dialysis Care  Anjali Acharya,1 George Coritsidis,1 
Isaiarasi Gnanasekaran,1 Idalia Alaniz,1 Velvie Pogue,1 Nathan Thompson,1 
Mary Mallappallil,1 Alf Tannenberg,1 Mathew Thomas,1 Vijay Nandi,2 David 
Vlahov,2 Matt Gitlin,3 Tracy Mayne.3  1NYC Health & Hospitals Corp, NY; 2New 
York Academy of Medicine, NY; 3Amgen, CA.


Background. Hospital based (HB) dialysis units have been reported to have worse 
outcomes compared to national norms. HHC is one of the largest municipal health systems 
in the US and provides hospital based dialysis care for up to 800 prevalent patients. Studies 
show that NYC residents have higher rates of many diseases. Also, a large number of 
uninsured and undocumented immigrants are residents of NYC.


Objective. Examine baseline characteristics and pre-dialysis care of incident dialysis 
patients as a function of insurance status in HHC dialysis units.


Methods. We collected data on incident dialysis patients from the seven HHC chronic 
dialysis units using the revised 2728 forms for the year 2006. We compared this to the 
national average published by the USRDS in the Annual Data Report for the same period, 
and compared characteristics of insured and uninsured patients.


Results: Compared to USRDS national norms, HHC incident dialysis patients are 
younger (mean = 55 years vs. 64 years), more likely to be Latino (38% vs. 19%) and more 
likely to be uninsured (30% vs. 7%).


Figure 1. Predialysis care of HHC vs. USRDS incident dialysis patients (P values 
represent HHC uninsured vs. insured).
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Conclusion: HHC dialysis patients are more likely to be uninsured than the national 
average. Lack of insurance predicts poorer pre-dialysis care, known to be associated with 
poorer outcomes. In understanding regional differences in dialysis patient outcomes in the 
U.S., these kinds of characteristics must be taken into account.
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Do Dialysis Facilities Disciminate by Wage Adjuster?  L. Emerson,1 R. 
Mutell,2 S. Pierce,3 T. Mayne.2  1Dialysis Center of Lincoln Inc, Lincoln, NE; 
2Global Health Economics, Amgen, Thousand Oaks, CA; 3Johnston McLamb, 
Chantilly, VA.


Objective. Examine the distribution of facilities by CMS wage adjuster.
Background. With pending changes to the CMS reimbursement system for dialysis, 


recent publications have raised the question of whether certain dialysis providers “cherry 
pick” patients. The same question could be applied to regions: Do dialysis providers decide 
where to open facilities based on differential payment factors.


Method. We divided dialysis organizations into 5 categories: large (LDO): >500 
units; medium (MDO): 100 – 499 units; SDO: < 100 units; hospital-based (HBDC); Other/
Unspecified. We divided the CMS wage adjuster into the following 7 categories: 0.70 – 0.79; 
0.80 – 0.89; 0.90 – 0.99; 1.00 – 1.09; 1.10 – 1.19; 1.20 – 1.29; > 1.30. We mapped dialysis 
wage adjuster, and examined percent of each facility type by wage adjuster category.


Results. Of 5364 dialysis facilities in 2008, 3057 (57%) were LDOs; 948 (18%) 
were SDOs; 879 (16%) were HBDCs; 439 (8%) were MDOs; and 41 (<1%) were other/
unspecified.


Conclusion. There were a few evident trends. Other/unspecified facilities and SDOs 
were over-represented in the lowest wage adjuster areas, while HBDCs were under-
represented. HBDCs (and to a smaller extent SDOs) were over-represented in the highest 
wage adjuster areas, while LDOs were under-represented. Only in HBDCs did there appear 
to be a consistent pattern of disproportionate location by wage adjuster.


Disclosure of Financial Relationships: other: Amgen Inc; other relationship: Incoming 
NRAA President.
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Dialysis Patient Transitions to Medicaid: Predictors and Outcomes  M. 
Turenne, R. Hirth, J. Wheeler, K. Sleeman, J. Messana.  Kidney Epidemiology 
& Cost Center, University of Michigan, Ann Arbor, MI.


Enrollment in Medicaid may indicate a decline in health and/or economic status, and 
could have implications for the quality and cost of care. Little is known about dialysis 
patients who gain Medicaid coverage. The ESRD Medical Evidence Form and Medicare 
Part D data for 149,947 adult dialysis patients were used to identify factors associated with 
transitions from non-Medicaid coverage at start of renal replacement therapy (RRT) in 
2001-06 to dual Medicare/Medicaid coverage in 2007. Dual eligibility was identified based 
on the unique Part D drug co-pay obligations for patients with full Medicaid benefits who 
were institutionalized or had incomes below the Federal Poverty Limit. Medicare claims 
for 1.1M patient months in 2007 were used to compare clinical outcomes (urea reduction 
ratio/URR, >65%; hematocrit/Hct, >33%) and utilization (separately billable Medicare 
Allowable Payments/SB MAP; hospitalization/Hosp) by dual eligible status. We estimated 
probit regression models for analyses of dual eligibility, URR, Hct, and Hosp, and log-linear 
regression models for SB MAP. By 2007, 29% and 12% of ages 18-64 and 65+, respectively, 
became dual eligible. For both age groups, female gender, racial/ethnic minority, and 
inability to ambulate, inability to transfer, and more limited coverage (uninsured or Medicare 
only) at start of RRT were associated with a transition to dual eligibility. Other predictive 
factors included younger age, alcohol dependence, and drug dependence at start of RRT in 
ages 18-64, and older age, diabetes, and cerebrovascular disease at start of RRT in ages 65+. 
Patients who became dual eligible had lower URR and Hct, and higher SB MAP and Hosp. 
Adjustments for demographics, body size, and claims-based comorbidities accounted for 


most of the differences in URR, Hct, and SB MAP, but not in Hosp. A substantial portion 
of patients gain Medicaid coverage while on dialysis. Patients who make this transition are 
more likely to have other characteristics that are associated with poorer clinical outcomes 
and higher costs. They also have an elevated risk of hospitalization that is not explained 
by a relatively broad set of demographic and clinical factors.


Disclosure of Financial Relationships: nothing to disclose
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Medicaid Enrolled Dialysis Patients: An Important Subset for Health 
Services Research  Theresa I. Shireman,1 James B. Wetmore,2 Jonathan D. 
Mahnken,3 Purna Mukhopadhyay,3 Sally K. Rigler.4  1Department of Preventive 
Medicine & Public Health, University of Kansas Medical Center, Kansas City, 
KS; 2The Kidney Institute, University of Kansas Medical Center, Kansas City, KS; 
3Biostatistics, University of Kansas Medical Center, Kansas City, KS; 4Landon 
Center on Aging, University of Kansas Medical Center, Kansas City, KS.


Type of health insurance is an important mediator of medical outcomes in dialysis 
patients. Approximately 22% of incident dialysis patients are enrolled in Medicaid, yet 
how these patients differ from non-Medicaid-enrolled incident dialysis patients is not well 
known. Using data from the United States Renal Data System (USRDS), we identified 
individuals initiating dialysis from 1995-2004. Participants were categorized according 
to their eligibility for Medicaid upon dialysis initiation. Comparisons between Medicaid 
and non-Medicaid eligible dialysis initiates were made to examine temporal trends and 
to determine factors associated with Medicaid status. Baseline characteristics included 
measures reported on the CMS 2728. Of the 715,238 new dialysis initiates, 24.0% were 
enrolled in Medicaid. The Medicaid cohorts consisted of more males, Caucasians or 
Hispanics, and employed persons over time. Both groups experienced increases in BMI 
and in diabetes and hypertension as causes of ESRD and comorbidities. There was also a 
significant decrease in self-care modalities for both groups, though the increase was higher 
for non-Medicaid individuals (8.1% vs 4.6% increase). Female sex (AOR = 2.00), minority 
(non-Caucasian) status (AOR range = 2.43 – 2.98), unemployment (AOR = 1.96), inability 
to ambulate (AOR = 1.75), and diabetes as a cause of ESRD (AOR = 1.36) were all strongly 
associated with Medicaid status. Medicaid dialysis initiates were also substantially less 
likely to receive PD (AOR = 0.58) or home HD (AOR = 0.32). While many broad parallel 
trends are evident in both Medicaid and non-Medicaid incident dialysis patients, many 
important differences between these groups exist which could have important implications 
for policy planners, providers, and payers.


Disclosure of Financial Relationships: nothing to disclose
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Factors Associated with Take-Up of Medicare Part D Coverage and 
Prescription Spending by Dialysis Patients  R. Hirth, M. Turenne, K. Sleeman, 
J. Wheeler, J. Messana.  Kidney Epidemiology & Cost Center, University of 
Michigan, Ann Arbor, MI.


Beginning in 2006, Medicare offered prescription drug coverage for the first time 
through the Part D benefit. Using Part D claims for 2007, we estimated a probit regression 
model to determine the predictors of taking up this voluntary benefit, and OLS models 
for the log of spending conditional on taking up coverage. Of 254,923 Medicare-eligible 
patients who received dialysis during 2006 and were alive on January 1, 2007, 70.5% of 
patients enrolled in Part D. Excluding patients with full Medicaid coverage, who were 
automatically enrolled in Part D, 50.6% of patients enrolled voluntarily. Among all patients, 
factors associated with higher probability of enrollment included younger age, female 
gender, Black or Asian race, Hispanic ethnicity, more hospitalization days, no prior history 
of transplantation, Medicaid or no insurance at onset of ESRD, lower income in county of 
residence, and rural residence. Most, but not all, comorbidities were associated with higher 
probability of take-up. There were some regional variations, with the highest take-up rates in 
the West North Central, West South Central and East South Central regions, and the lowest 
take-up in the Mountain region. Total prescription costs for Part D enrollees were higher 
with younger age, male gender, White or Asian race, holding Medicaid coverage at onset 
of ESRD, and diagnoses of AIDS and diabetes. Costs were lower for patients with ESRD 
incidence in 2006, holding VA coverage at onset of ESRD, residing in counties with higher 
income, or residing in the Mountain, West South Central, or East South Central regions. 
The R-squared for the cost model was 6.2%. This early experience with take up and costs 
in the Medicare Part D program helps identify which patient groups have made greatest 
use of this new benefit. The quality of coverage and prescription costs of those not taking 
up Part D are unknown. Further studies of cost-related non-adherence to medications for 
patients that retain Part D coverage would be useful.


Disclosure of Financial Relationships: consultant: Affymax and Coremedix.
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Isolated Microscopic Hematuria in Children: Follow-Up Result of School 
Mass Screening in Korea  HyunKyung Lee, Hyun Jin Choi, Su Jung Park, So 
Hee Lee, Hee Gyung Kang, Il Soo Ha, Hae Il Cheong, Yong Choi.  Department 
of Pediatrics, Seoul National University Children’s Hospital, Seoul, Korea.


Isolated microscopic hematuria is the most common abnormal finding found in urinary 
mass screening in school children. However, the significance of this finding is yet to be 
elucidated. Thus, in this study we explored the follow-up outcome of this condition.


The medical records of children with isolated microscopic hematuria detected at school 
mass screening were reviewed retrospectively. Those with gross hematuria, proteinuria, 
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hypocomplementemia, azotemia, hypertension, urolithiasis or congenital urinary tract 
anomalies were excluded. Only those presented after Jul. 1999, followed for more than 3 
years, and with sufficient data with regular laboratory test of urine and blood chemistry 
every 3 to 6 months were included.


Total 229 children (M:F 94:135) studied here presented at their mean age of 8.5±3.0 
years and were followed up for 7.8±4.6 years. Family history of renal disease were noted 
in 79 patients (35%). During follow-up, 46 (20%) children showed spontaneous resolution 
of hematuria and 14 (6%) children developed subsequent proteinuria in 2.9 years. Kidney 
biopsy was done in 10 for subsequent persistent proteinuria and one with a significant 
family history of renal disease; the pathological diagnoses were thin basement membrane 
disease in 4, Alport syndrome in 4, IgA nephropathy in 2, and thin basement membrane 
disease with IgA nephropathy in 1. At the last follow-up, 183 (80%) had persistent or 
intermittent isolated microscopic hematuria, 14 (6%) had significant proteinuria in addition 
to hematuria. None of the patients developed hypertension or renal insufficiency during 
the follow-up period.


In conclusion, isolated microscopic hematuria was transient in significant portion of the 
children and no adverse event was observed as long as proteinuria was not accompanied. 
Thus, the prognosis of isolated microscopic hematuria in children might be considered as 
excellent, rendering evaluation with invasive studies, such as kidney biopsy, unnecessary. 
Here we recommend regular follow-up with simple laboratory tests for children with 
isolated microscopic hematuria.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2485


Use of the Medicare Part D Benefit among ESRD Patients  R. Hirth,1 K. 
Sleeman,1 M. Turenne,1 J. Wheeler,1 J. Messana.2  1Kidney Epidemiology & Cost 
Center, University of Michigan, Ann Arbor, MI; 2Medical Center, University of 
Michigan, Ann Arbor, MI.


Until 2006, prescription drugs were not covered by Medicare. The introduction of the 
voluntary Part D benefit may have been particularly valuable to ESRD patients who typically 
take many prescription drugs. The basic benefit structure includes a patient deductible, 
25% patient co-pays until reaching a “doughnut hole” region where the patient pays 100%, 
followed by 5% copays for spending beyond a “catastrophic” threshold. We examined 2007 
Part D claims in order to describe coverage and spending by ESRD patients. We identified 
328,841 dialysis patients for whom Medicare was the primary payer in 2007. Of these, 
223,140 (67.9%) had at least one Part D claim, indicating take-up of the benefit. Among 
those taking up the benefit, roughly one-third fell into each of three utilization groups: 34.4% 
did not spend enough to reach the coverage doughnut hole, 32.5% were in the doughnut 
hole, and 33.2% spent enough to enter the catastrophic coverage region. Average spending 
was $5391 ($333 and $15381, 5th and 95th percentiles). 76% had low income status which 
entitled them to reduced co-payments and coverage in the doughnut hole. Among those not 
entitled to such coverage, spending averaged $3612 and out of pocket spending averaged 
$1246 ($33 and $3760, 5th and 95th percentiles). Total spending for all patients was similar 
across modalities (peritoneal dialysis (PD) patients’ spending averaged $4717 ($180 and 
$14802, 5th and 95th percentiles, vs. hemodialysis (HD) patients spending of $4826 ($223 
and $14450, 5th and 95th percentiles). However, the spending varied by modality. Renagel 
and Sensipar were the two most costly drugs for both modalities, but the next three positions 
differed (Fosrenol, Phoslo, and Plavix for HD patients; Travasol, Hectorol and Fosrenol for 
PD patients). Overall, among those taking up Part D coverage, spending was substantial. 
Coverage was quite complete for those patients receiving a low income subsidy, but those 
without the subsidy faced large out-of-pocket obligations. The quality of drug coverage 
held by the 32.1% of patients not taking up Part D is unknown.


Disclosure of Financial Relationships: consultant: Affymax and Coremedix.
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Hemodialysis Patient Preference for Type of Vascular Access: Predictors 
and Variation across Countries in the DOPPS  R. B. Fissell,1 D. S. Fuller,2 
H. Morgenstern,3 B. W. Gillespie,3 D. C. Mendelssohn,4 H. Rayner,5 Bruce M. 
Robinson,2,3 H. Kawanishi,6 R. L. Pisoni.2  1Cleveland Clinic, Cleveland, OH; 
2Arbor Research Collaborative for Health; 3Univ of Michigan; 4Humber River 
Regional Hospital, Canada; 5Birmingham Heartlands Hospital, UK; 6Tsuchiya 
General Hospital, Japan.


Morbidity and mortality are associated with type of vascular access (VA) used for 
hemodialysis (HD). Understanding factors influencing patient (pt) VA preference and 
facility VA use may improve VA and HD outcomes.


We examined VA preference reported by 3554 HD pts in 12 countries participating in 
DOPPS III (2005-08). Logistic regression, adjusted for country, was used to test associations 
between pt VA preference and pt factors.


Pt preference for VA type varied greatly across countries (Figure). Catheter (CATH) 
preference was indicated by 1% of HD pts in Japan vs. 42-45% in Belgium and Canada, 
and among pts using a CATH, 72-92% preferred CATH in Sweden, Germany, Canada and 
Belgium. Preference for CATH vs. arteriovenous (AV) access was associated with age 
(odds ratio (OR) per 10 yrs=1.1; 95% CI=1.0-1.2), female sex (OR=1.9; 95% CI=1.5-
2.3), diabetes (OR=1.4; 95% CI=1.1-1.7), time with ESRD (OR per 3 yrs=0.91; 95% 
CI=0.84-0.97), albumin (OR per 1 g/dl=0.71; 95% CI=0.55-0.91), and the proportion of 
CATH use in the pt’s facility (OR for 10% more=1.4; 95% CI=1.3-1.5). In the US, the 
odds of preferring CATH vs. AV access was 2.0-fold higher for females but did not differ 
by diabetes status.


Remarkable variation is seen in pt VA preference across countries; its strong associations 
with pt factors and facility CATH use may influence pt preference for CATH. Country 
variation in CATH use suggests opportunities to change patient choice and facility culture 
to improve VA outcomes.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication)
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Vascular Access and Gender: A Canadian Perspective  Jennifer M. MacRae,1 
David C. Mendelssohn,2 Philip McFarlane,3 Fernando Camacho,4 Luciano 
Marra,5 Lisa Semeniuk,5 Lisa M. Miller.7  1Nephrology, University of Calgary; 
2Nephrology, Humber River Regional Hospital; 3Nephrology, University of 
Toronto; 4Statistics, Damos Inc; 5Hospital Therapeutics, Janssen-Ortho Inc; 
6Nephrology, University of Manitoba, Canada.


The relationship between gender and vascular access (VA) in Canadian incident 
hemodialysis (HD) patients is not well studied. We examined the impact of gender on VA 
distribution and outcomes in a multi-center incident hemodialysis, HD population.


Methods: All incident HD patients from July 1 to December 31, 2006 from 10 Canadian 
HD centers were retrospectively identified then followed prospectively for 6 months to 
explore VA used at initiation of dialysis and change in VA.


Results: Of the 248 pts, 38% (93) were women and 62% (155) men. Seventy-four 
percent (184) initiated HD with a central venous catheter (CVC)(152 tunneled cuffed 
and 32 uncuffed), 23% (57) arteriovenous fistula (AVF) and 2.8% (7) arteriovenous 
graft (AVG). Women were more likely than men to commence HD with a CVC (83% vs 
68%, p=0.019). There was a significant difference in exposure to predialysis care (PDC) 
between men and women, p= 0.002: 29% women and 15% men had less than 1 month of 
PDC; 1% women and 9% men had between 1 and 3 months of PDC and 7% women and 
16% men had between 4 and 12 months of PDC. After controlling for age and duration of 
PDC, women were significantly less likely to start HD with an AVF (OR 0.42, 95% CI: 
0.20-0.87). Once on HD, the time to the first access change was similar in women and 
men (119.5 ±7.3 vs 123± 5.3 days). Multivariate analysis revealed that only center effect 
(p=0.009) and not gender (p=0.88) or age (p=0.73) was a significant factor for conversion 
to AVF while on HD.


Conclusion: Women are more likely than men to start HD with a CVC but once on 
HD their conversion rate to AVF is similar to men.


Submitted on behalf of the STARRT study investigators
Disclosure of Financial Relationships: grant/research support: Janssen-Ortho; 


consultant: Janssen-Ortho.
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Age and Access: A Large Dialysis Provider’s Perspective on an Advancing 
ESRD Population  Allen R. Nissenson,1 Steven M. Wilson,2 Joe Weldon.2  
1Office of the Chief Medical Officer, DaVita, Inc., Lakewood, CO; 2DaVita 
Clinical Research, Minneapolis, MN.


Nearly half of ESRD patients are >60 yrs old, and approximately 45% are female. 
Although age and gender should not limit arteriovenous fistulas (AVF) use for dialysis 
access, Ethier et al. (2008) recently reported lower AVF utilization in patients who were 
female, older or diabetic. Despite older patients commonly having more co-morbidities and 
taking more medications than younger patients, Bazylewicz et al. (2009) found patients 
>75 years and ages 40-60 had similar AVF patency. These were all single center or small 
multicenter studies. We conducted a retrospective study of 103,475 DaVita patients 
analyzing vascular access type by age, gender and co-morbidities in January, 2009. A 
general linear model using stepwise selection was used to predict AVF access compared 
to central venous catheter (CVC) or arteriovenous graft (AVG) from these variables in 
order to ascertain, in a large sample, some of the predictors of AVF utilization. Results 
showed that higher Charlson Index, greater vintage, older age, and female were predictive 
of lower AVF placement; interestingly, diabetes, independent of Charlson, was not retained 
as a predictor (Table of Predictor Variables). Being Caucasian was associated with greater 
AVF placement.
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Age Group Gender % 
Caucasian


% 
Diabetic


Charlson 
Index


% AVF 
(in use or 
in place)


% AVG 
(in use or 
in place)


% CVC 
(in use or 
in place)


<21 F 0.2 0 2.4 ± 0.8 0.1 0.0 0.4
M 0.2 0 2.4 ± 0.9 0.2 0.1 0.4


21-39 F 2.5 2.7 3.3 ± 1.5 3.3 3.7 5.3
M 3.5 3.3 3.1 ± 1.5 6.1 2.9 5.0


40-60 F 12.0 15.7 4.5 ± 1.7 13.3 19.0 17.5
M 17.8 21.8 4.4 ± 1.8 25.6 16.5 18.0


61-75 F 15.8 18.7 6.5 ± 1.6 13.6 22.4 17.2
M 20.6 20.2 6.4 ± 1.6 20.0 14.9 14.9


>75 F 11.6 8.8 7.4 ± 1.6 7.2 12.5 12.1
M 15.8 8.7 7.4 ± 1.6 10.3 7.9 9.3


These finding suggest that while AVF placement was substantially higher in the present 
sample than the previous DOPPS study reported for the US, both advancing age and being 
Female are still associated with lower AVF use.


Disclosure of Financial Relationships: nothing to disclose
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Vascular Accesses Results of the Spanish Multicenter Hemodialysis Quality 
Indicators Study: 2007-2008. Are Current Standards Adequate?  Maria 
Dolores Arenas, Fernando Alvarez-Ude, Pablo Rebollo.  Spanish Quality 
Hemodialysis Group.


Spanish Society of Nephrology (SEN) guidelines on vascular accesses (VAs) stablish 
that in hemodialysis (HD) incident patients > 80% should have a useful permanent VA 
(PVA: native fistulae or graft); and in prevalent patients > 80% should have an arteriovenous 
fistulae (AVF); and < 10% a permanent catheter (PC). These standards were arbitrarily 
defined, based in expert opinions and not in actual results. Our objective was to analyse 
the degree of accomplishment of those quality indicators standards (QIS) in the participant 
centres. Methods: 20 in 2007 (440 incident and 1373 prevalent patients) and 25 in 2008 
(445 incidents and 1501 prevalents patients) public and private HD centers, of all Spanish 
regions. We compared the degree of each center standards accomplishment in both years 
and analized the differences between periods.


Results: Medians of each kind of VA in the whole population in incident patients were: 
1) AVF: 52.0% in 2007 and 57.7% in 2008; 2) PC: 29.0% in 2007 and 26,7% in 2008. In 
prevalent patients: 1) AVF: 71,0% in 2007 and 71,2% in 2008; 2) PC: 17,1% in 2007 and 
19,3% in 2008. The percentage of centres that reach possible QIS was 12% in 2008 for % 
Incidents with useful VA > 80%, this percentage increase to 24% if the objective was > 
70%. If the objective for % prevalent with AVF was >80%, the percentage of centres that 
reach this was 16%, 20% if the objective was >75% and 40% if the objective was >70%. If 
the objective for % prevalent with PC was <10%, the percentage of centres that reach this 
was 12%, 24% if the objective was < 12%, 36% if the objective was <15% and 60% if the 
objective was < 20%. Conclusions. The percentage of accomplishment was much below the 
QIS in most centers. The best accomplished QIS was < 10% of VAG in prevalent patients. 
We observed a significant increase in the % of incident patients with a useful PVA and AVF, 
as well as a diminution in the % of patients starting HD with a temporal catheter; but there 
was an increment in the % of CP in prevalent patients. We plan to update Spanish QIS, to 
analyse factors asociated to these results and to develop improvement measures.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis Vascular Access Procedures Performed in Free Standing Dialysis 
Access Centers  Gerald A. Beathard, Aris Urbanes, Terry F. Litchfield.  Lifeline 
Vascular Access, Vernon Hills, IL.


Free standing dialysis vascular access centers (FSDAC) have been in operation for 
the past 10 years. Their numbers have increased steadily over this period and currently 
there are approximately 180 in operation in the US. The majority of these are operated by 
Interventional Nephrologists. The purpose of this study was to examine the effectiveness 
and safety of procedures performed in these centers over the past 10 years.


Methods: Data have been collected on procedures performed in FSDACs managed 
by one access management company. Over the period of the study, the number of centers 
represented in this data set has increased to 64 and more than 250,000 procedures have 
been performed. Data on five basic procedures were analyzed – angioplasty of the access 
(AVF or AVF), thrombectomy of arteriovenous fistulas (AVF declot), thrombectomy of 
synthetic grafts (graft declot), placement of tunneled dialysis catheters (TDC placement) 
and tunneled dialysis catheter exchange (TDC exchange).


Results: A total of 267,865 cases were performed under the six categories of procedure 
that were the subject of this report. 259,881 cases (97%) were successful. The overall 
complication rate for the procedures was 1.75%. The number of cases performed in each 
individual category with success rates for each were as follows: TDC placement – 17,677 
cases, 99% successful; TDC exchange - 29735 cases, 99% successful, PTA – 90,188 cases, 
98% successful; AVF declot – 7,129 cases, 83% successful; graft declot – 39,051 cases, 
92% successful. Patient satisfaction was 91% of the respondents rating the visit as very 
good or excellent. The average cost per encounter was $2,311 vs. USRDS comparative 
hospital outpatient costs of $8,230.
Procedure N Success Rate
TDC placement 17,677 99%
TDC exchange 29,735 99%
PTA 90,188 98%
AVF declot 7,129 83%
AVG declot 39,051 92%


Conclusions: The results obtained in the cases performed in FSDACs, are unsurpassed 
by any presented in the medical literature. These results when coupled with procedure cost 
and patient satisfaction data leads to the conclusion that the FSDAC should be recognized 
as the preferred site of service for dialysis vascular access procedures.


Disclosure of Financial Relationships: employer: Lifeline Vascular Access.
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Children Prefer Aterio-Venous Fistulae: Results of an Internal Audit  
Sandra Iragorri,1 Liz Wright,2 Daljit Hothi.3  1Nephrology, Great Ormond Street 
Hospital, London, United Kingdom; 2Hemodialysis Unit, Great Ormond Street 
Hospital, London, United Kingdom; 3Nephrology, Great Ormond Street Hospital, 
London, United Kingdom.


Coinciding with the Fistula First Initiative of the early 2000s in the USA, the 
Hemodialysis Unit at Great Ormond Street Hospital (London) implemented a pro fistula 
policy as the vascular access of choice for chronic hemodialysis. In this retrospective case 
series analysis we report on 16 children (8girls) who between April 2002 and April 2009 
received hemodialysis with a central venous catheter (CVC) and an arterio- venous fistula 
(AVF) for at least four months each. The purpose of the study was to audit this policy via 
a systematic chart review, and accessing laboratory and radiology IT records. The opinions 
and experiences of 10 patients and all hemodialysis nurses with both modalities were 
obtained through questionnaires.


Results:
Morbidity


CVC Event/1000 
CVC days


Event/ patient 
years AVF Event/ 1000 


AVF days
Event/ patient 
years


Number 45 20
Removals 45
Infections 16 4.26 1.55 3 skin 0.32 0.11
Mal function 13 3.46 1.26 3 0.32 0.11
Revisions 29 7.71 2.82 6 0.64 0.23
Access related admissions 90 23.95 8.75 23 2.47 0.9


The decreased morbidity for AVF and the subsequent decreased hospital admissions 
and antibiotic related costs, as well as the expressed preference by both children (9/10) and 
all nurses in favour of AVF over CVC, should encourage more pediatric nephrologists to 
give serious consideration to AVF as the access of choice for children in need of chronic 
hemodialysis.


Disclosure of Financial Relationships: nothing to disclose
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30% PD vs. 90% AVF: A Strong Peritoneal Dialysis (PD) Program Helps 
Promote a Strong Hemodialysis (HD) Vascular Access Program  Vo D. 
Nguyen,1 Marilou Damaso-Sahari.2  1Nephrology, Memorial Nephrology 
Associates, Olympia, WA; 2Peritoneal Dialysis, Fresenius, Olympia, WA.


Wide arterio-venous fistula (AVF) use variation among Renal Network 16 HD units (5% 
to 90%) suggested variation in physician practice patterns. GOAL: To improve AVF use, 
we analyze potential strategies promoting high AVF use (>90%): high PD use. METHODS: 
Review of charts of all prevalent dialysis patients (P) of a single nephrologist with high AVF 
in June 2009. RESULTS: Total dialysis P 61, 42 HD, 19 PD: 31% P were on PD.


HD/PD female 38%/46%, HD/PD age 59.8 (Standard Deviation SD 16.7)/57.8 (SD 
14.8). HD/PD Diabetes Mellitus 67%/42%. HD/PD Cardio-vascular diseases 40%/26%. 
HD/PD Obesity 29%/21%. HD/PD Late referral 21%/32%. HD/PD Non compliance 
26%/5%.


Among HD: AVF in place 92.8%, AVF in use 83.3%. Graft 2.3%. Catheter 16.6%. 
4.8% P do not have suitable vessels for AVF. Patient modality selection: 9.5% transferred 
from PD. 42.9% declined PD. PD option was not discussed in 14%. 21% could not do 
PD for medical/social reasons. 7% plan to transfer to PD. No information is available in 
remaining patients.


Among PD: mature AVF 52.6%, non mature AVF 15.8%, 31.6% did not have AVF 
placement, 21% do not have suitable vessels for AVF. 57.9% transferred from HD.


CONCLUSION: Late referral P, catheter P, P with non maturing AVF/ unsuitable 
vessels for AVF should be encouraged to switch to PD if appropriate. Furthermore, even 
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in P with suitable vessels, PD first would preserve veins for future AVF if transferred 
later to HD. These strategies would lessen catheter and increase AVF use among HD. A 
majority of dialysis P can do PD by medical criteria. Current low PD use in the US may be 
due to providers’/ patients’ selection bias. Improvement of PD training at renal fellowship 
program, local PD centers, and pre-dialysis P education with routine one to one P dexterity 
evaluation, interview, and PD demonstration by PD staff may improve PD use and HD 
vascular access outcomes.
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Correlation of AVF Outcomes to Early Nephrology Care  Laura Gamba, 
Jifeng Ma.  FMQAI, Tampa, FL.


Purpose Determine association of nephrology care prior to ESRD and AVF use during 
first outpatient dialysis.


Methods Analysis was based on 24,021 FL ESRD patients with valid Form 2728 data 
5/1/2005-3/30/2009. Chi-Square test was used to detect the significance among nephrology 
care over time and the association of AVF use by length of nephrology care.


Results Patients with prior nephrology care (PNC) were 2.5 times (38.3% vs. 15.2%) 
more likely to have had AVF in use or maturing during first dialysis than those patients 
without PNC. The odds ratio was 3.46 (95% CI is [3.26, 3.69]) and the difference was 
significant (P-Value <0.0001). In addition, length of PNC was strongly significant to AVF 
use outcome (P-Value<0.001). Patients with at least 12 months of PNC were 24.5% more 
likely to have AVFs than patients with PNC for <6 months and 30.4% more likely than 
patients with PNC for 6-12 months. The graph shows quarterly AVF use by nephrology care 
type. Though PNC improves AVF use, from 2005 to 2009, the plurality (46.6%) of patients 
did not get nephrology care prior to ESRD and only 21.7% had nephrology care for at least 
12 months. PNC dropped significantly (P-Value <0.0001) from 56.1% in 2005, to 54.3% 
in 2006, 53.0% in 2007, and 51.7% in 2008. Although there was a significant difference 
of PNC (P-Value=0.003) by quarter, the difference appears to be a seasonal variance, and, 
comparing the same quarter nephrology care rate over years, only the fourth quarter PNC 
showed significance (P-value=0.001).


Conclusions Nephrology care prior to ESRD had a strong positive association to 
AVF use during outpatient dialysis. Since there was no significant difference in AVF use 
outcomes between patients with less than 6 months of nephrology care and those with 6-12 
months of care, the data provide strong evidence that the earlier the referral of the patient 
for nephrology care, the stronger the likelihood for AVF placement.
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Hospital Admissions for Vascular Access Infection in Incident Hemodialysis 
Patients from 1993 to 2006  Tricia L. Roberts,1 David T. Gilbertson,1 Robert N. 
Foley,1,2 Allan J. Collins.1,2  1USRDS Coordinating Center, MMRF, Minneapolis, 
MN; 2Medicine, University of MN, Minneapolis, MN.


During the last decade, hospital admission rates for infection during the early months 
of hemodialysis (HD) have increased and mortality rates have not improved. Assessment of 
concurrent trends in vascular access (VA) infections in the first year of dialysis could reveal 
a potential contributor to this lack of progress. We described admissions for VA infection 
among 692,934 adult, U.S. incident HD patients from 1993 to 2006. Included Medicare 
patients were grouped by age. Patients aged <65 surviving the first 90 days after initiation 
were followed from day 90, while patients ≥65 were followed from the day after initiation 
based on data availability. Admission rates for VA infection and general infection were 
adjusted for age, gender, race, and primary diagnosis and were computed during intervals 
in the first year after initiation.


Admission rates for VA infection increased notably across years and were 2-3 times 
higher in 2006 than 1993 in each interval and age group. Trends in VA and general infection 
were similar, and VA infection appeared to account for a large proportion of the general 
infection admissions. Respectively, admission rates for VA and general infection in months 
3-<6 for 2006 were as follows; age 20-44, 336 and 704 per 1,000 patient yrs; age 45-64, 242 
and 593; and age ≥65, 194 and 665. The rise in admissions for VA infection stabilized from 
2002 to 2006 during 3 to 12 months after initiation, suggesting a hint of recent progress. 
This finding is consistent with prevalent data showing stabilized admission rates for VA 
infection and decreased catheter placements in recent years. However, admissions for VA 
infection in the early months of HD remain high, and the marked increase may contribute 
to the high mortality rates, particularly in the elderly.
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Has Fistula First Caused an Increase in Catheter Prevalence?  Lawrence 
M. Spergel,1 Janet R. Lynch,2 Jefferson Rowland,3 William M. McClellan.4  
1Dialysis Management Medical Group, San Francisco, CA; 2ESRD Network 5, 
Mid-Atlantic Renal Coalition, Midlothian; 3Centers for Medicare and Medicaid 
Services, Boston, MA; 4Emory University, Atlanta, GA.


Background. The 2009 Fistula First Breakthrough Initiative (FFBI) goal for prevalent 
arteriovenous fistula use is 66%. There is concern that catheter (CVC) use for failed AVF may 
increase as treatment centers (TC)attempt to meet this goal. We used 2007-2009 FFBI data 
to determine if increased CVC use was associated with increasing TC AVF rates. Methods. 
Monthly census of the current vascular access used for each patient were collected by TC 
and transmitted to the ESRD networks. The first (1/07) and last (3/09) average rates for 
TC-specific prevalent AVF, CVC<90 days, CVC>90 days, CVC with AVF and CVC with 
AVG were compared. Analysis was restricted to TC with >=10 patients and data for all 
27 months. Results. Among the 4234 TC, monthly mean (SD) census, 71(42) patients, 
the initial and final mean prevalent AVF rates for TCs were 45.2% and 52.0% (p<0.001) 
[Table]. All types of CVC use (mean %) decreased. The use of any catheter declined from 
28.9% to 26.2% of prevalent patients, difference -2.7 (-3.1, -2.1) (p<0.001). Current CVC 
use in 3/09 was variable among TC, with a median of 25%, 25th to 75th percentile range 
of 18.5-32.5% and a range from 0 to 100%. The coefficent of variation (CV) for baseline 
(42.9) and final CVC use (42.8) was unchanged. Increasing AVF use was correlated with 
decreasing CVC use > 90 d (Spearman r=-0.3270), < 90 d (r=-0.2326), CVC with AVF 
(r=-0.0939), with AVG (r=-0.2589) and with any CVC use (-0.4632). Conclusion. TCs 
increased AVF use among prevalent hemodialysis patients. This increase was not attained 
at the expense of increased use of CVCs among hemodialysis patients. Substantial TC 
variation in CVC use was observed.
Changes in Prevalent AV Access 2007-2009
AV acess Jan 2007 (%) Mar 2009 (%) Diff (95% CI)
AVF 45.2 52.0 6.8 (6.2, 7.3)
Cath > 90 days 12.0 10.9 -1.1 (-1.4, -0.7)
Cath < 90 days 6.9 5.9 -0.9 (-1.2, -0.7)
AVF & cath 7.8 7.5 -0.3 (-0.6, -0.1)
AVG & Cath 2.2 1.9 -0.3 (-0.4, -0.2)
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Bloodstream Infections (BSI) among High Risk Patients: The Risk among 
Hospitalized Hemodialysis (HD) Patients  Girish N. Nadkarni,3 Trish M. Perl,2 
Mohamed G. Atta.1  1Medicine, Johns Hopkins, Baltimore, MD; 2Medicine, 
Johns Hopkins, Baltimore, MD; 3Medicine, St. Luke’s Roosevelt Hospital 
Center, New York, NY.


Objective: Determine the risk of BSI with vascular access among hospitalized 
patients on HD.


Methods: A cohort of patients ≥18 years hospitalized at a tertiary care center between 
July 2001 to March 2009 who received HD via vascular access (Arterio-venous Fistula 
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(AVF); Synthetic Graft (SG), or Dialysis Catheter) were studied. The first hospital admission 
was reported in those with multiple admissions.


Main Outcome Measure: Odds of developing BSI (Defined as one or more blood 
cultures growing organisms during hospitalization) and type of vascular access used for 
HD adjusted for age, sex, admission to intensive care, and comorbid conditions.


Results: During the study period, 2445 patients were hospitalized and met the 
inclusion criteria. Of these, 601 (24.5%) had one or more BSI during hospitalization. 
Staphylococcus Species (41%); Coagulase Negative Staphylococcus Aureus (14%); Yeast 
(9%); Pseudomonas Aeruginosa (3%), and Enterococcus (3%) were the most common 
pathogens of BSI. In the adjusted analysis, BSI was associated with male gender (OR 1.30) 
and HIV infection (OR 2.03) compared to those without BSI. In addition, Double-Lumen 
Tunneled Catheters but not SG was associated with BSI compared to patients with AVF 
(OR 1.90, 95 % CI 1.48-2.45, p<0.001). The association remained significant in a subgroup 
analysis that included 937 patients admitted to the intensive care. BSI was associated with 
a prolonged mean length of stay (LOS) compared to those without BSI (18.7 vs. 11.7 days, 
p<0.001). Similarly, the mean crude costs associated with hospitalization was higher in 
patients with BSI versus those without BSI ($80,329 vs. $50,583 USD, p<0.001).


Conclusions: Hospitalized patients receiving HD are at high risk for BSI, which is a 
major source of morbidity. BSI is significantly associated with the use of catheters compared 
to AVF or SG. The higher LOS and cost in this population highlight the imperative need 
for better aseptic insertion and maintenance precautions with HD catheters and prompt 
placement of AVF/SG in this group of patients.
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Effect of Different Concentrations of Heparin Solution as Catheter Locks 
in Haemodialysis Patients on Bleeding and Catheter Dysfunction  Bhargavi 
Degapudi, Mohit Gupta, Ziauddin Ahmed.  Divison of Nephrology, Drexel 
University, Philadelphia, PA.


Introduction: The objective of this study is to assess the optimal dilution of heparin 
which can be used for locking indwelling tunneled venous catheters. We propose that lower 
concentrations of heparin lock have low frequency of bleeding and do not lead to lower 
catheter patency rates or higher catheter flow related complications compared to higher 
concentrations of heparin lock.


Methods: We conducted a post hoc analysis of the data collected retrospectively. 
Data was collected on 40 hemodialysis patients with tunneled central venous catheters 
admitted to a hospital before (Group 1) and 39 hemodialysis patients after (Group 2) the 
implementation of heparin protocol. The protocol involved change in the concentration 
of heparin used to fill catheters from 5000u/ml to 1000u/ml in the inpatient dialysis unit. 
Patients with Platelet count <80 on admisson, history of bleeding diasthesis and patients 
on heparin or coumadin were excluded.


Results: Demographic characteristics of Group 1 and 2 were comparable. The patients 
in group 1 had 1.05+0.93 mean episodes of bleeding compared to 0.64+ 0.707 episodes 
of bleeding in group 2 (p=0.03). Episodes of major bleeding in group 1 were higher 
compared to group 2 0.38 ± 0.54 vs 0.16 ± 0.37(p=0.03). The average blood flow rates in 
both the groups were comparable (339.13 ± 28.9 vs 337.1± 21.77, p=0.72). The episodes 
of catheter dysfunction (Episodes of blood flow<300ml/hr /HD 0.55 ± 0.84 vs 0.44± 0.49 
p=0.49)between groups 1 and 2 were comparable. The No of Tpa doses used (0.42 ± 0.71 
vs 0.82± 0.94, p=0.03)and saline flushes used (4.14 ± 2.05 vs 5.87± 1.81, p=0.0001) was 
higher in group 2 compared to group1.


Conclusions: We conclude that catheter locks with low concentration heparin (group 
2) in hospitalized ESRD patients are associated with decrease in episodes of bleeding 
especially major bleeding episodes. We did not find any difference in the average blood 
flow rates or incidence of catheter dysfunction defined by decrease in blood flow rate 
<300ml/hr in the two groups but the usage of TPA and saline flushes was higher in the 
low concentration group.
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Tunneled Catheter (TC) Use Is Strongly Associated with Inflammation, 
Independent of Infections  Mala Sachdeva,1 Adriana Hung,2 Oleksandr 
Kovalchuk,1 Markus Bitzer,1 Michele Mokrzycki.1  1Medicine, Albert Einstein 
College of Medicine, Montefiore Medical Center, Bronx, NY; 2Medicine, 
Vanderbilt University, Nashville, TN.


Purpose:Biomarkers of inflammation, especially CRP, have been consistently shown to 
predict poor outcomes in hemodialysis (HD) patients. We conducted a prospective cohort 
study to evaluate the association between the initial HD vascular access type and long-term 
changes in inflammatory cytokines.


Methods:We enrolled 62 incident HD patients receiving their first vascular access. 
Serum samples were obtained pre- and post-access surgery at 0, 7, 30, 90,180, 270 and 
365 days. Samples were tested for C-reactive protein (CRP), interleukin-6 (IL-6), and 
interferon-γ-induced protein-10 (IP-10). Patients who received both a TC and arteriovenous 
graft (AVG) or fistula (AVF) were included in the TC group. A mixed model multivariate 
regression analysis was performed. A boxplot was performed after censoring for a change 
in access type, or an episode of infection or thrombosis.


Results:Mean age was 61 yrs (range 25-86), 48% were African Americans (AA), 
70% were diabetics (DM). Mean follow-up was 10 months (range 0.25-12 months). 
There were 455 measurements in total. The presence of a TC (p<0.001), AVG (p<0.001), 
cardiovascular disease (p<0.001) and AA race (p=0.02) were independent predictors of 
elevated CRP. Age, DM and statin use were not associated with CRP. There was also an 
association of TC with higher levels of the IP-10 (p=0.03) and IL-6 (p=0.05). CRP levels 


decreased overtime (p=0.002).


Conclusion:TC use is strongly associated with non-infectious inflammation in HD 
patients at all time points. CRP values peak 7 days after TC or AVG insertion, and decrease 
overtime. TC-induced inflammation may have implications for the high mortality observed 
in the first 90 days of dialysis initiation that has been reported previously.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2499


Catheter Removal and Hospitalization Risk in Hemodialysis Patients  
Weiling Wang, Eduardo K. Lacson, Michael Lazarus, Raymond Hakim.  Medical 
Department, Fresenius Medical Care, North America, Waltham, MA.


Background: We examined if a change from central venous catheters to an 
arteriovenous (AV) access will improve hospitalization risk in maintenance hemodialysis 
(HD) patients.


Methods: In a prospective observational design, all chronic in-center HD patients 
treated in Fresenius Medical Care, North America facilities on 1/1/07 with baseline 
laboratory data from 12/06 were included. Access type was determined on 12/31/06 and 
monthly thereafter. A 4-month period from 1/1 to 4/30, 2007, was allotted to convert into 
a permanent access. Hospitalization for all causes was followed for up to a year, between 
5/1/07 to 4/30/08. Cox models were constructed to determine hazard risk (HR) of first 
hospitalization, with and without adjustment for case-mix and laboratory values.


Results: The cohort’s (N=79,545 on 1/1/07) mean age was 62±15 years, 54% males, 
51% whites, 53% with diabetes, and vintage 3.6±3.9 years. At baseline, there were 43% 
fistulas, 29% catheters, and 27% grafts. On 5/1/07, 4 months later, among the surviving 
active HD patients (N=70,852), 96% had the same access type. From catheter patients with 
maturing fistulas on 1/1/07, only 19% dialyzed without a catheter. Among 19,792 catheter 
patients who survived the 4-month period, only 2,045 (10.3%) were successfully converted 
to either fistulas or grafts. Compared to patients who remained on a catheter (reference 
group), those who converted to either a graft or fistula had HR = 0.69 (similar to patients 
who remained on a fistula), whereas those that remained on grafts had a hospitalization 
HR=0.87, all p<0.0001 after adjustment for case-mix and labs. On the other hand, those 
who converted from AV access to catheters had increased HR to 1.22 (p<0.0001).


Conclusions: The use of catheters was associated with highest hospitalization 
risk. Converting catheters to AV accesses was associated with a significant reduction of 
hospitalization risk. Due to unmeasured confounding, prospective studies are needed 
to determine if programs that reduce catheters will decrease hospitalization risk in HD 
patients.
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Statin Use Was Not Associated with Improved Access Outcomes in Patients 
with Chronic Kidney Disease Stage IV-V Receiving an Upper Arm Vascular 
Access  Roberto Pisoni, Michael Allon.  Department of Medicine, Division of 
Nephrology, University of Alabama at Birmingham, Birmingham, AL.


Background and objectives:
In experimental models, statins reduce neointimal hyperplasia, the most important cause 


of arteriovenous fistula and graft failure. In subjects with end-stage renal disease, statins 
decrease C-reactive protein levels and may improve arteriovenous access survival. The 
aim of this study was to compare the access outcomes between subjects on statin therapy 
and not on statin therapy at the time of access placement.


Material and methods:
We retrospectively analyzed a prospective vascular access database to evaluate the 


access outcomes of a large cohort of patients receiving an upper arm access at a single large 
dialysis center. 611 subjects with chronic kidney disease stage IV-V received a new access 
between 10/01/00 and 09/30/06; 10 patients were excluded from analysis due to unknown 
access outcomes; thus, 601 subjects were the focus of this analysis.
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Results:
169 patients (28%) were on statin therapy at the time of access placement and 432 


patients (72%) were not. Primary fistula failure (access never usable for dialysis) was 
observed in 37% of patients on statin therapy versus 38% not on statin therapy (p=0.90). 
Primary graft failure occurred in 20% of patients on statin therapy versus 14% not on statin 
therapy (p=0.23). After excluding primary failures, the hazard ratio of cumulative fistula 
survival (from fistula creation to permanent failure) for statin therapy versus no statin therapy 
was 1.26 (95% CI, 0.76-2.16, p=0.35). The hazard ratio of cumulative graft survival for 
statin therapy versus no statin therapy was 0.88 (95% CI, 0.59-1.32, p=0.54).


Conclusions:
Primary fistula and graft failures were not associated with statin therapy. Similarly, 


cumulative fistula and graft survival were not associated with statin use.
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S. Aureus Bacteremia in Patients Receiving Home Nocturnal HD Using 
Button-Hole Cannulation with AV Fistulae: Long-Term Safety and the 
Efficacy of Prophylactic Antimicrobial Cream  Gihad Nesrallah,1,3 Meaghan 
Cuerden,1 Joseph Wong,2 Andreas Pierratos.3  1Nephrology, University of Western 
Ontario, London, Canada; 2Nephrology, Queen Elizabeth Hospital, Hong Kong; 
3Nephrology, Humber River Regional Hospital (HRRH), Toronto, Canada.


BACKGROUND: Button-hole cannulation (BHC, or constant site cannulation) of AV 
fistulae has gained popularity among home HD programs. However, long-term safety data 
including infection risk is lacking.


DESIGN AND METHODS: Pre-post comparison of bacteremia rates with antimicrobial 
cream prophylaxis(AMP), using Bactroban™ on BH sites after HD sessions, starting Jan 
1st, 2004.


SUBJECTS: 56 patients on home nocturnal HD via AVF, using BHC at HRRH between 
Jan 1st, 1998 and June 8th, 2009, mean age 51.5 ± 10.6yr, 38% female, 21% diabetic, 55% 
6HD/wk, 45% 3HD/wk, mean vintage 44.5 ± 34.5 mo.


RESULTS: 93 (pre-AMP) and 194 (post-AMP) patient-yr follow-up were obtained, 
with 18 positive blood cultures (Cx): Coag.-negative Staph. (n=5), E. cloacae (n=1), 
α-heamolytic Step. (n=1) were not associated with clinical features of infection, and one 
E. fecaelis Cx was associated with cystitis. These were excluded from the analysis. In the 
remaining 10 symptomatic bacteremic episodes (local infection of AVF and fever), S. Aureus 
was cultured. Two of these were associated with pneumonia, and one with C3-5 epidural 
abscess. The latter patient developed quadriplegia, and withdrew from dialysis; all other 
infections resolved with antibiotics. Eight of 10 S. Aureus bacteremic episodes occurred 
prior to the AMP. Both infections that occurred after the AMP date were associated with 
non-adherence to the AMP for several weeks preceding the infections. Infection rates were 
0.23 and 0.02 /1000 AVF-days pre- and post- AMP respectively. In an intention-to-treat 
analysis, the odds-ratio (OR) for infection without AMP was 6.4 (1.3,32.3, p=0.02). On-
treatment the OR was 35.3 (2.0, 626.7, p=0.01).


CONCLUSIONS: BHC is associated with a significant risk of bacteremia, and this 
risk is reduced by antimicrobial cream prophylaxis. We recommend that this inexpensive 
and simple practice be adopted by all programs using BHC.
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Secondary Fistula Survival after Ipsilateral Forearm Synthetic Graft 
Failure  Sunanda J. Ram,1 Bharat A. Sachdeva,1 Adrian P. Sequeira,1 Suman 
Shekar,1 Gazi J. Zibari,2 Kenneth D. Abreo.1  1Nephrology, LSUHSC, Shreveport, 
LA; 2Surgery, LSUHSC, Shreveport, LA.


Background: The K/DOQI guidelines recommend consideration of autogenous 
fistula placement after failure of every hemodialysis access. However, the usefulness of 
this strategy is unknown. In this study, we determined whether prior forearm synthetic 
graft placement and usage influences the maturation and survival of ipsilateral secondary 
fistulas. Methods: We reviewed a prospectively maintained hemodialysis access database 
to identify patients who received fistula placements in the same arm following failure of 
synthetic grafts. Grafts that were not functional to be used for dialysis and fistulas placed 
on contralateral arms were excluded from analysis. Results: A total of 40 patients with 
prior failed forearm loop grafts and subsequent upperarm fistulas were identified. Most 
patients were black, 50% were female and 40% had diabetes mellitus. Mean graft survival 
was 829±138 days. Graft thrombosis was the major reason for graft abandonment. Of the 
40 fistulas, 6 (15%) failed to mature, indicating that prior graft failure did not adversely 
influence subsequent fistula maturation. There was no relation between fistula maturation 
failure and other variables such as patient age, gender, diabetes or prior graft survival. The 
figure shows that survival of mature fistulas was significantly higher than prior ipsilateral 
forearm grafts (P=0.0013).


Conclusion: This study shows that secondary fistulas survive better than prior 
ipsilateral forearm grafts. Hence, patients with failed forearm grafts should be evaluated 
for secondary fistula placement in the upperarm instead of synthetic graft placement at 
the same or different locations.
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A Low-Dose Tissue Plasminogen Activator Infusion as a Treatment for 
Hemodialysis Catheter Dysfunction  Aekarach Ariyachaipanich,1 Olatokunbo 
Oyejola,1 Arafat Melhem,1 Vinaya Soundararajan,2 Edgar Lerma,1 Ramesh 
Soundararajan.2  1University of Illinois at Chicago/Advocate Christ Medical 
Center, Oak Lawn, IL; 2Vascular Access Centers of Illinois, Evergreen Park, 
IL.


BACKGROUND: In chronic hemodialysis patients, the formation of a fibrin sheath/
thrombus is the most common cause of catheter dysfunction. The infusion of a low-dose 
recombinant tissue plasminogen activator (rt-PA) has been shown to be relatively safe 
and effective as compared to other invasive techniques. However, there remains to be 
no consensus as to the optimum and minimum amount of rt-PA that is safe and effective. 
OBJECTIVE: To evaluate the safety and efficacy of a low- dose rt-PA, 1 hour infusion for 
the treatment of hemodialysis catheter dysfunction secondary to fibrin sheath/thrombus. 
METHODS: We did a retrospective review of hemodialysis patients with poorly functioning 
catheter who were treated with alteplase infusion between August 1, 2006 and August 
31, 2007. Each patient had a radiographic evaluation to rule out malposition before 
administering the thrombolytic infusion consisting of 1mg alteplase in 50 mL of normal 
saline over a 1-hour period per port (total of 2 mg). All infusions were performed in the 
outpatient setting. Patients were followed-up for technical success, complications, and 
catheter patency. RESULTS: Seventy four patients were included in the study. A total of 
86 infusions were administered. The mean age was 62 years, with 52% being males. The 
clinical success rate, defined as an ability to support at least one successful dialysis session, 
was 95.3%. No major procedure-related complications occurred. The median catheter 
patency was 40.5 days. Kaplan-Meier survival analysis showed a 62 and 28% probability 
of patency at a 30- and 60-day after procedure, respectively. CONCLUSION: Alteplase 
administered at 1mg, 1-hour infusion/per port for the treatment of fibrin sheath/thrombus 
safely and effectively restores catheter function in the outpatient setting. To our knowledge, 
this is the lowest dose and shortest infusion time that has been studied. It may serve as an 
alternative dose or technique that can be used to restore short term patency.
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Taurolidine-Citrate Catheter Locks for Bacteraemia Prevention in Patients 
Using Tunnelled Intravascular Catheters for Haemodialysis: A Randomised 
Double Blind Controlled Trial  Laurie Solomon,1 John Cheesbrough,1 Michael 
Heap,1 Nick Millband,1 Leonard Ebah,1 Dee Waterhouse,2 Sandip Mitra,2 
Rema Saxena,3 Rammobhan Bhat,3 Michael Schulz.3  1Renal Unit, Lancashire 
Teaching Hospitals, Preston, United Kingdom; 2Renal Unit, Manchester Royal 
Infirmary, Manchester, United Kingdom; 3Renal Unit, Royal Liverpool Hospital, 
Liverpool, United Kingdom.


Background: Bacteraemia is a major cause of morbidity in patients using intravascular 
catheters. Interdialytic locking with antibiotics reduces catheter-related bacteraemia but 
risks antibiotic resistance and side effects. Taurolidine is a non-toxic broad-spectrum anti-
microbial agent that has not been associated with resistance. Preliminary evidence suggests 
that taurolidine-citrate (TC) locks reduce catheter-related bacteraemia but may cause flow 
problems if not commenced at the time of catheter insertion. Objectives were to determine 
the impact of TC locks on bacteraemia and catheter occlusion in haemodialysis patients 
with tunnelled intravascular catheters.


Methods: A prospective double-blind randomised clinical trial was undertaken in 
three dialysis units. 108 adult patients were randomised to TC (1.35% Taurolidine and 4% 
citrate) or heparin (5000U/ml) locks commenced at catheter insertion. Outcomes were the 
incidence of positive blood cultures and need for thrombolytic therapy.
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Results: There were 10 bacteraemic episodes in the TC compared to 23 in the Heparin 
group (P=0.075). There was a suggestion of benefit from TC with respect to time to first 
bacteraemia (HR 0.58 (CI 0.26, 1.33), P = 0.19). Two patients on TC had two infections 
compared to five patients on heparin, two of whom had three infections). The reduction 
was greatest at the unit, which entered the largest proportion of eligible patients needing 
catheters during the trial period (bacteraemic episodes 6 TC, 21 Heparin. P=0.031). There 
was a greater need for thrombolytic therapy in the TC group, for whom the time to first use 
of thrombolytic therapy was shorter (HR 2.56 (CI 1.41, 5.39), P =0.002).


Conclusions: TC reduces catheter-related bacteraemia without risk of antibiotic 
resistance, but is associated with a greater need for thrombolytic treatment.
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Central Venous Catheters Removal Programme in Hemodialysis: Results 
after 18 Months  Maria Dolores Arenas,1 Tamara Malek,1 Matias Lopez-
Collado,2 Maria Teresa Gil,1 Analia Moledous,1 Fernando Alvarez-Ude,3 Ana 
Morales,1 Eva Cotilla.1  1Nephrology, Hospital Perpetuo Socorro, Alicante, 
Spain; 2Hospital Perpetuo Socorro, Spain; 3Hospital de Segovia.


Although the use of permanent central venous catheters (CVC) is clearly associated 
to a poorer prognosis, the percentage of HD patients using them is increasing. In an 
atempt to reverse this tendency, a “CVC removal” programme was initiated. We analyzed 
the results in the long run. Methods: At the start of the study 38 out of 173 patients on 
HD were using a CVC (21.9%). They were re-evaluated. After 18 months we evaluated: 
rate of primary failure; surgical complications; percentage of useful VAs; percentage of 
removed CVC; mortality and hospital admissions. Results: In 21 patients (55%) we decided 
to maintain the CVC: in 9 cases it was a nephrologist and family decision and in 11 a 
surgical decision due to vascular bed exhaustion. In 17 pacientes (44%) an AVF was done. 
The primary failure rate was 0%. CVC was withdrawn in 65%. After 18 months, only 4 
patients remained free of CVC. 5 patients died (4 with a AVF functioning and in one AVF 
was closed due to severe steal syndrome). In 8 patients it was mandatory to reintroduce 
the CVC. Immediate complications after surgery were: 1 severe haematoma; 2 infections 
and 2 severe sequestrations. 3 patients required hospital admission directly related to AVF. 
Mean time free of CVC was 5.2 months. Mortality rate was 29.4% (5/17) in the group 
of patients with a new AVF and 9.5% (2/21) in the other group (RR 3.19; p=0.11). No 
significant differences were observed between patients of two groups in regards to age; 
gender; BMI; time on dialysis; comorbidity; DM; number of previous VAs; hospitalizations 
or mortality. Conclusions: Transition from CVC to VAF is possible in some HD patients. 
Quality improvement was achieved by a modest amount, and after a prolonged process 
with several complications, some of which proved severe. The need for CVC dependence 
is confirmed in a high percentage of prevalent HD patients. Comorbidity might have 
influenced the results. The current quality standard (< 10 % of CVC) should be adequated 
to the reality of our population on HD.
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Histological Findings at Exit Sites of Tunneled Cuffed Catheters after 
Shower-Washing Care  Nami Shibahara,1 Hiroshi Shibahara,2 Susumu 
Takahashi.3  1Hashimoto-minami Internal Medicine Clinic, Japan; 2Sagamihara 
Kyodo Hospital, Japan; 3Nihon University Graduate School, Japan.


Background/Objectives: Exit site infection of tunneled cuffed catheter (TCC) is a 
serious complication, and appropriate care is important to preventing such infections. In 
general, the recommended care consists mainly of disinfection around the exit sites, but 
we are applying a new care method designed to prevent infection by normalizing skin 
conditions at the exit site: the exit site is directly cleaned using a shower without the use 
of antiseptic agents. The skin at exit sites was histologically examined in order to elucidate 
the efficacy and safety of this care method.


Subjects and methods: Histological and macroscopic examinations on the exit sites 
of TCCs at the time of removal were performed in 10 patients who received dialysis plus 
this care method, and gave informed consent at Hashimoto-minami Internal Medicine 
Clinic and Sagamihara Kyodo Hospital between January and December, 2008. The patients 
included 8 males and 2 females, ranged from 59 to 85 years of age (mean age: 75.0 ± 8.3, 
diabetes mellitus/non-diabetes mellitus: 5/5, mean catheter days: 75.0 ± 49.1 days). The 
care method applied at the TCC exit sites is as follows: wash the TCC exit site with tap 
water immediately after catheter insertion and then shower-wash the TCC exit site with tap 
water each day of dialysis; wipe away excess moisture with gauze, etc., and fix the TCC 
using an appropriate tape without applying antiseptic agents.


Results: Histological examination revealed the epidermis at the exit site to show neither 
erosion nor ulcer, and the normal structure of the dermis was well maintained without 
inflammatory cell infiltrations. The surrounding epidermis of the catheter insertion site 
showed downward growth to the deeper dermis, maintaining the normal skin structure. 
The cuff was tightly attached to the adjacent dermal connective tissue with marked foreign 
body reaction and fibrosis.


Conclusion: The dermis at exit sites retained its normal structure, thereby histologically 
confirming the efficacy and safety of this catheter care method.
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Effectiveness of a Shower Cleansing Technique without Antiseptic Agents 
in Exit-Site Care for Tunneled Cuffed Catheters  Hiroshi Shibahara,1 
Nami Shibahara,2 Susumu Takahashi.3  1Sagamihara Kyodo Hospital, Japan; 
2Hashimoto-minami Internal Medicine Clinic, Japan; 3Nihon University 
Graduate School, Japan.


Background/Objectives: Infection prophylaxis is essential to maintaining the 
functions of tunneled cuffed catheters (TCCs). Disinfection has long been the mainstay of 
preventing exit site infection of TCCs. However, we have developed a new care method 
aiming at preventing infection by restoring normal skin conditions at the exit site. With 
this method, the site is directly shower-washed without antiseptic agents to achieve a 
hygienic local environment.


Subjects and methods: The subjects were 41 patients with catheter-related infections 
who had been started on dialysis and gave informed consent at Sagamihara Kyodo 
Hospital between January 2007 and December 2008 (Male/female: 26/15, mean age: 68.2 
± 14.5 years, diabetes mellitus/non-diabetes mellitus: 25/16, duration of the total catheter 
placement: 2341 days). Our method involves washing the exit site of TCC with physiological 
saline immediately after catheter insertion. The exit site is checked before dialysis, and 
washed with a tap water shower if any soiling is present. Moisture is wiped away with gauze, 
etc., and the TCC is fixed with an appropriate tape. No antiseptic agents are applied. Any 
non-sterile gauze and tape can be used. The exit site is not to be covered by a water-proof 
film while applying the shower at home; which can be done routinely. Direct showering 
removes any discharge or staining, and the site is then wiped with an ordinary bath towel, 
and finally the TCC is fixed in the same way as at the time of dialysis.


Results: Neither exit site infection nor tunnel infection was observed during this 
investigation. No bacteria were detected by blood culture. Slight erythema as compared with 
the normal skin was observed in 2 subjects, but these conditions improved with continuous 
treatment by this novel method.


Conclusion: This washing method, using a water shower without antiseptic agents, 
is effective in managing TCC exit sites. Future studies comparing this approach with 
conventional care methods in a larger number of subjects are needed.
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Linezolid Versus Vancomycin Antibiotic Lock Technique (ALT) for the 
Prevention of Untunneled Hemodialysis Catheter Related Bacteremia: 
A Prospective Randomized Clinical Trial  Sophia Sofroniadou,1 Despina 
Smirloglou,1 Ioanna Revela,1 Petros Kalocheretis,1 George Samonis,2 Christos 
Iatrou.1  1Center for Nephrology “G.Papadakis”, General Hospital of Nikea-
Piraeus, Piraeus, Atiki, Greece; 2Department of Internal Medicine, University 
of Crete, Heraclion, Greece.


Purpose of the study:To assess the efficacy and safety of linezolid as an antibiotic lock 
solution in preventing catheter related bacteremia (CRB).


Methods.In a randomized prospective single centre study patients with end stage chronic 
kidney disease that received an untunneled hemodialysis catheter were randomized to 
receive an ALT with either A)linezolid 2 mg/ml + heparin 2000U/ml B)vancomycin 5mg/
ml+ heparin 2000U/ml and C)heparin 2000U/ml (as control).The primary end point of the 
study was CRB whereas exit site infections bacterial colonization,thrombosis and bleeding 
episodes were the secondary end points.


Results.A total of 152 untunneled catheters-87(57.2%) in jugular, 56 (36.8%) in 
subclavian and 9 (5.9%) in femoral vein -were inserted in 131 patients between 12/2004 
and 06/2008.There were no significant differences in patient and catheter characteristics on 
inclusion. Median number of catheter days was greater in group A (median=38, range: 32-
42) compared to group B (median 36, range: 35-43, p=0.0415) and to group C (median=34, 
range: 23-39, p=0.0036).Group A did not present any infective episode (0/1000 catheter-
days) compared to 2 episodes in the group B (1.21/1000 catheter-days, p=0.1021) and 11 
episodes in the group C (6.7/1000 catheter-days, p=0.0001).CRB rates were significantly 
different between groups A and C (p = 0.000) but not between groups A and B (p=0.141).
No death attributed to CRB was recorded.No significant differences were demonstrated 
between the 3 groups regarding the secondary end points of the study.No side effects 
were recorded with the use of linezolid ALT.During the one year follow up one case of 
vancomycin resistance enterococcus presented in a group B patient.


Conclusion. Linezolid is a safe and effective choice for the ALT preventing CRB and 
prolonging the survival of the catheter in hemodialysis patients.
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Laser Sheath Removal of a Tethered Tunneled Dialysis Catheter  Arif Asif,1 
Roger Carillo,2 Juan Domingo,2 Loay H. Salman,1 Marco A. Ladino,1 Donna 
Merrill.1  1Medicine, Division of Nephrology and Hypertension, University of 
Miami, Miami, FL; 2Surgery, Division of Cardiothoracic Surgery, University 
of Miami, Miami, FL.


Traction and cut down techniques can successfully remove a tunneled dialysis catheter 
(TDC) in a great majority of patients. However, these methods may not be successful in 
patients with catheters that are tethered or attached to the central veins or the atrium. A 
forceful application of traction can lead to catheter breakage with subsequent retention 
of the broken piece and carries a potential risk of vascular and atrial wall avulsion. Open 
thoracotomy has been employed to remove an attached TDC. However, this procedure is 
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invasive and bears a significant morbidity. This report presents three cases of tethered TDCs 
that underwent laser sheath extraction. The TDCs had been in place for an average of 26 
months. The patients underwent initial unsuccessful removal attempt using the traction 
method with surgical exploration all the way to the venotomy site. The laser technique that 
is used to remove pacemaker/implantable cardioverter defibrillator leads was then applied 
to these stuck catheters. All three catheters were successfully removed without any damage 
to the catheter, central veins or the right atrium. There were no retained catheter fragments 
left in the central veins or the atrium. One patient demonstrated a significant thrombus that 
extended from the tip of the catheter all the way to the right ventricle. The external sheath 
of the laser device successfully aspirated the thrombus. There were no procedure-related 
complications. In this small series, a laser sheath successfully extracted tethered dialysis 
catheters. The study found the procedure to be effective, easy to perform and minimally 
invasive. We suggest that this approach be considered for the removal of tethered catheters 
that cannot be removed using traditional approaches.
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Management of Pacemaker-Induced Central Venous Stenosis in 
Hemodialysis Patients: Result of a Multi-Center Study  Arif Asif,1 Loay 
Salman,1 Roger G. Carillo,1 Gustavo Lopera,1 Urwa Barakat,1 Oliver Lenz,1 
Florin N. Gadalean,1 Anil Agarwal,1 Alexander Yevzlin,3 Bharat Sachdeva,1 
Tushar J. Vachharajani,1 STEVEN Wu,1 Ivan Maya,1 Ken Abreo.4  1Interventional 
Nephrology, University of Miami School of Medicine, Miami, FL; 2Interventional 
Nephrology, University of Wisconsin, Madison, WI; 3Interventional Nephrology, 
Louisiana State University, Shreveport, LA.


While hemodialysis access has been used to manage pacemaker (PM) and implantable 
cardioverter-defibrillator (ICD) lead-induced central venous stenosis (CVS), percutaneous 
transluminal balloon angioplasty (PTA) has also been employed to manage this complication. 
The advantages of PTA include minimal invasiveness and preservation of arteriovenous 
access for hemodialysis therapy. In this multi-center study we report the patency rates for 
PTA to manage lead induced CVS. Consecutive PM/ICD chronic hemodialysis patients 
with an arteriovenous access referred for signs and symptoms of central venous stenosis 
due to lead-induced CVS were included in this analysis. PTA was performed using the 
standard technique. Technical and clinical success was examined. Technical success was 
defined as the ability to successfully perform the procedure. Clinical success was defined 
as the ability to achieve amelioration of the signs and symptoms of CVS. Both primary and 
secondary patency rates were also analyzed. Twenty-eight consecutive patients underwent 
PTA procedure. Technical success was 95%. Post procedure clinical success was achieved 
in 100% of the cases where the procedure was successful. The primary patency rates were 
18% and 9% at 6 and 12 months, respectively. The secondary patency rates were 95%, 
86% and 73% at 6, 12 and 24 months, respectively. On average 2.1 procedures/year were 
required to maintain secondary patency. There were no procedure-related complications. 
This study finds PTA to be a viable option in the management of PM/ICD lead-induced CVS. 
Additional studies with appropriate design and sample size are required to conclusively 
establish the role of PTA in the management of this problem.
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Catheter Time Can Be Long in Large Urban Public Health Hospitals  
M. Mallappallil,1 A. Acharya,1 G. Coritsidis,1 M. Gitlin,3 M. Ajaimy,1 I. 
Gnanasekaran,1 N. Ansari,1 V. Pogue,1 N. Thompson,1 F. Modersitzki,1 G. 
Gupta,1 C. Desai,1 A. Tannenberg,1 V. Nandi,2 D. Vlahov,2 T. Mayne.3  1New 
York City Health & Hospitals Corp., NY; 2New York Academy of Medicine, 
NY; 3Amgen, CA.


Background: New York City –Health and Hospitals Corporation (NYC HHC) is one 
of the largest municipal health care systems in the US. Recent reports have suggested 
that dialysis patients in NYC have poorer outcomes than the national average, including 
increased mortality. Substantial published literature has linked catheter use to negative 
outcomes.


Objective: Examine the length of time of catheter use as an access in NYC HHC 
dialysis patients.


Methods: All incident and prevalent patients at 6 NYC HHC public hospital-based 
dialysis units were tracked from 1/1/08 to 12/31/08 for catheter insertion, permanent vascular 
access surgery and first use, and catheter removal.


Results: There were a total of 563 patients at these units. Approximately one third 
(n=172, 31%) had a catheter at some point during the year: 49 began the year with a 
catheter and 123 patients had catheters placed during the year. 68 patients were censored: 
60 still had catheters at year’s end, 4 were transferred, and 4 died; 19 had missing data 
for procedure dates.


Figure 1. Catheter duration.


Conclusion: Catheter time is long, and the majority of patients exceed the maximum 
90 days recommended by KDOQI. Multiple factors, including insurance status, may 
influence catheter duration and improving quality of care in this population is likely to 
require systemic and political change.
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Lipoteichoic Acid from Staphylococcus aureus Causes Lung Endothelial 
Barrier Dysfunction  Amy B. Pai, Nancy Gertzberg, Paul Neumann, Arnold 
Johnson.  Albany College of Pharmacy and Health Sciences, Albany, NY.


In maintenance hemodialysis patients, fluid retention and pulmonary edema is 
associated with significant morbidity, mortality and hospitalization costs [Clin J Am 
Soc Nephrol. 2007;2(6):1186]. Tunneled central venous catheters (TCVCs) are used for 
dialysis access in the 82% of new dialysis patients. TCVCs are rapidly colonized with 
Gram-positive organism biofilm which is a cause of recurrent infections associated with 
chronic inflammation. Lipoteichoic acid (LTA), is a cell wall ribitol polymer derived from 
Gram-positive organisms such as Staphylococcus aureus. The effect of LTA on pulmonary 
vascular endothelial permeability and edema is not known.


Methods: Rat lung microvessel endothelial cells (RLMEC) were plated on rat tall 
collagen coated polycarbonate membranes. RLMEC monolayers (n>4) were treated with 
LTA (0.3, 3 and 30 mg/mL) for 24 hr with and without co-treatment with TNF-α (100 
ng/ml). RLMEC monolayer permeability was determined by the clearance rate of Evans 
Blue-labeled albumin between the luminal (upper) and abluminal (lower) compartments. 
Abluminal compartment samples were taken every 10 min for 60 min. The albumin clearance 
rate was determined by least-squares regression between 10 and 60 min.


Results: Incubation of RLMEC with LTA (30 mg/mL and 100 mg/mL) induced an 
increase in albumin clearance rate when compared with control (mean ± SEM: 0.02 ± 0.0138 
and 0.02 ± 0.0091 vs. 0.0118 ± 0.0069 ml/min, respectively p <0.05) indicating endothelial 
barrier dysfunction. Co-treatment of RLMEC with LTA (30 mg/ml) and TNF-α induced 
a similar increase in albumin clearance compared to both LTA and TNF alone (0.0165 ± 
0.0059 vs. 0.02 ± 0.0138 and 0.018 ± 0.0084 ml/min, respectively, P= NS).


Conclusions: LTA induces increased protein permeability of a lung endothelial cell 
monolayer. The lack of a synergistic effect between LTA and TNF-α indicates both agents 
may induce endothelial injury via a common pathway. The high prevalence of both Gram-
positive organism infections and pulmonary edema in dialysis patients warrants further 
investigation of the mechanism for the LTA-induced barrier dysfunction of lung vascular 
endothelium.
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Use of Ultrasound for the Placement of Hemodialysis Catheters  Kannaiyan 
Samuel Rabindranath,1 Ranjit Shail,2 Emil Kumar,3 Emma C. Vaux.1  1Renal Unit, 
Royal Berkshire Hospital, Reading, Berkshire, United Kingdom; 2Renal Unit, 
Altnagelvin Hospital, Londonderry, United Kingdom; 3Department of Medicine, 
University of Oxford, Oxford, Oxfordshire, United Kingdom.


Background: Insertion of percutaneous hemodialysis (HD) catheters is an invasive 
procedure with a small but definite risk of morbidity and mortality. In this systematic review 
we assessed the potential benefits of using Doppler ultrasound (USS) imaging guidance 
for the insertion of HD catheters compared to blind insertion.


Methods: MEDLINE, EMBASE, and CENTRAL were searched. Identified potential 
RCTs were assessed for inclusion independently by two reviewers. Clinical outcomes 
assessed were, no. of catheters successfully inserted, no. of catheters inserted in the 
first attempt, no. of attempts per catheter inserted, time taken for successful central 
venous puncture, complications (carotid artery puncture, pneumo- or haemothroax, neck 
haematoma).


Data concerning trial methodological quality and relevant clinical outcomes were 
extracted, and where appropriate entered into RevMan for meta-analysis. Estimates of 
relative risk (RR) for dichotomous data and mean difference (MD) for continuous outcomes 
with 95% confidence intervals (CI) were calculated.


Results: Of 2098 abstracts identified, 3 trials with 213 catheters were identified. Real-
time Doppler USS guidance was associated with significantly higher number of catheters 
inserted in the first attempt (two studies, 133 catheters, RR 1.85, 95% CI 1.19 to 2.89) and 
significantly reduced risk of carotid artery puncture (three trials, 213 catheters, RR 0.06, 
95% CI 0.01 to 0.45) and neck haematomas (three trials, 213 catheters, RR 0.14, 95% CI 
0.03 to 0.76). The time taken for successful puncture of the vein was significantly lower 
with the use of real-time Doppler USS guidance (one trial, 73 catheters, MD –94.00, 95% 
CI -130.05 to –37.95).
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Conclusions: Use of real-time Doppler USS guidance has significant benefits with 
respect to several important clinical outcomes and its routine use in the insertion of 
haemodialysis catheters is strongly recommended.
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Role of IgE Antibodies to Chlorhexidene in Skin Reactions Caused by 
Chlorhexidene Exposure in Haemodialysis Patients  Bhrigu Raj Sood, 
Soroush Shojai, Maggie Steele, David Makanjuola.  Renal Unit, St Helier 
Hospital, Carshalton, Surrey, United Kingdom.


Chlorhexidene is a chlorphenyl biguanide antiseptic used to disinfect of skin, mucosa 
and wounds. Chlorhexidine 2% solution in 70% alcohol is recommended for use as 
part of the antiseptic measures for the HD access in the UK. Chlorhexidine can cause 
allergic reactions. Late onset hypersensitivity occurs in 0.1 to 0.8% of cases, immidiate 
hypersensitivit is less common.


Aim Investigate the role of IgE antibodies in patients who develop skin reactions to 
Chlorhexidene.


Methods 18 HD patients developed skin reactions to chlorhexidene. Blood samples 
were analysed for Chlorhexidene specific IgE antibodies levels and total IgE antibody 
levels.


Results 7 patients had Chlorhexidene specific IgE antibodies, 8 had ↑levels of total IgE 
antibodies. Only 5 had ↑levels of both total and Chlorhexidene specific IgE antibodies.


Of the 7 patients with Chlorhexidene specific IgE antibodies, 2 had pruritus, 3 developed 
blisters, while 2 only had skin inflammation. Of the 5 patients with ↑levels of total IgE 
as well as Chlorhexidene specific IgE antibodies, 1 had pruritus and 2 developed blisters, 
while 2 only had redness of skin.
Chlorhexidene Specific IgE antibodies, total IgE levels and Symptoms


Pruritus Blister Both Only skin redness
Only anti - Clorhexidene IgE raised↑ 1 1 0 0
Both Chlorhexidene and total IgE ↑ 1 2 0 2
Only Total IgE↑ 0 0 0 1
Both Chlorhexidene and total IgE normal 5 1 1 3


Conclusion Though some recent work suggests a role of IgE antibodies against 
Chlorhexidene in allergic reactions to the antiseptic, we only found the levels high in 39% 
(7/18) of patients. There was no specific correlation of symptoms with ↑antibody levels. 
It is thus possible that these reaction were due to either to non-immunologically mediated 
effects of Chlorhexidine, or to the effects of the 70% alcohol.
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Alteplase for Blood Flow Restoration in Hemodialysis Catheters: A 
Randomized Prospective Clinical Trial  Lavern M. Vercaigne,1 James M. 
Zacharias,2 Martina Reslerova,2 Keevin N. Bernstein.2  1Faculty of Pharmacy, 
University of Manitoba, Winnipeg, MB, Canada; 2Faculty of Medicine, Section 
of Nephrology, University of Manitoba, Winnipeg, MB, Canada.


Purpose: To compare the efficacy and safety of an alteplase “push” protocol with a 
“dwell” protocol to restore blood flow in occluded hemodialysis catheters.


Methods: This was a randomized, prospective, multi-centre study in adult hemodialysis 
patients. Tunnelled, cuffed catheters with blood flows < 200 mls / min were randomly 
allocated to receive a “push” or “dwell” protocol. The 30 minute “push” protocol consisted 
of filling the catheter lumens with 2 mg / 2ml alteplase to the volume of the catheter plus 
0.1 ml / lumen. At two, 10 minute intervals, 0.3 ml of normal saline was instilled into each 
lumen to advance alteplase to the tip. Catheters randomized to the “dwell” protocol were 
filled with alteplase 2 mg / 2 ml to the volume of the catheter as per the product monograph. 
At 30 minutes, an attempt was made to aspirate the catheter and if still dysfunctional, the 
dwell was extended for an additional 90 minutes. The primary endpoint was the proportion 
of patients achieving a post-thrombolytic blood flow ≥ 300 ml/min.


Results: Seventy eight patients completed the study protocol: 37 allocated to the “push” 
group and 41 to the “dwell”. Forty-six % of patients in the “push” group were receiving 
warfarin compared to 39% in the “dwell” group. Thirty percent in the “push” group were 
receiving ASA compared to 54% in the “dwell”. Results for the primary endpoint are shown 
in Table 1. No serious adverse events were directly attributed to alteplase.
Study Endpoints


“PUSH” 
Protocol


“DWELL” 
Protocol p value


Blood flow ≥ 300 ml / min 30/37 (81%) 27/41 (66%) p=0.130
Avg blood flow improvement post- alteplase (ml/min) 197.3 ml/min 158.3 ml/min p=0.088


Conclusions: Alteplase administered by the “push” protocol was effective and safe, 
however was not statistically significantly different than the “dwell” protocol. This may be 
due to reduced power in the study because of an inability to recruit the full sample size.
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Higher Infection Rate after Switch to Buttonhole Cannulation of Native 
Arteriovenous Fistulas: Importance of Staff (Re)-Education  Laura Labriola,1 
Ralph Crott,1 Michel Jadoul.1  1Nephrology, Cliniques Universitaires St-Luc, 
Université Catholique de Louvain, Brussels, Belgium; 2Public Health, Cliniques 
Universitaires St-Luc, Université Catholique de Louvain, Brussels, Belgium; 
3Nephrology, Cliniques Universitaires St-Luc, Université Catholique de Louvain, 
Brussels, Belgium.


Constant-site or buttonhole cannulation (BH) of native arteriovenous fistulas (AVF) 
with blunt needles has gained in popularity. Potential benefits include easier needling, less 
pain, hematomas and aneurysms. However, puncturing a non-healed skin might increase 
the risk of infectious events (IE).


All patients on in-center HD by an AVF were included from January 1st 2001 to 
April 30th 2009. N of AVF-days and IE (otherwise unexplained bacteraemia due to skin 
bacteria and/or local AVF infection) were recorded. Broad indications for cultures were 
unchanged over the period.


Between Aug. 2004 and Jan. 2005 the rope-ladder technique (sharp needles) was 
progressively replaced by BH (blunt needles). Yearly person-time rates were calculated as 
the ratio of IE to duration of cannulation exposure, summed over all patients per period. 
Annual rates were compared by the Mid-P exact test. As IE increased after the shift, 
educational workshops were held in late May 2008 for all nurses, with detailed revision 
of every step of BH, including scab removal and disinfection. Year 2008 was thus divided 
in A (months 1-5) and B (months 6-12).


A total of 164,233 fistula-days, 230 AVF and 216 patients (aged 70.3 + 9 y.) were 
analysed. Forty-eight IE occurred (0.29 per 1,000 AVF-days). The incidence of IE increased 
progressively after switch to BH method (figure). This only reached significance during 
the second year of BH, probably reflecting progressive “trivialization” by the nurses, with 
less attention for careful disinfection. This possibility is supported by the decrease of IE 
rate after staff reeducation.


Units considering a shift to BH should be warned that BH requires rigorous education 
and training of the staff and the strict respect of every step of the procedure.
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Glutathione-Dependent Heme Oxygenase-1 Mediated Apoptosis of 
Regulatory T Cells in Chronic HD Patients  Pascal Meier.  Service of 
Nephrology, CHCVs – Hôpital du Valais, Sion, Switzerland.


Preliminary data suggested that in chronic hemodialysis (HD) patients, oxLDL induce 
Tregs cell cycle arrest and apoptosis that affect their suppression capacity and finally promote 
a constant micro-inflammatory state. The molecular mechanisms by which oxLDL cause 
Tregs cytotoxicity in these patients are far from understood. The main goal of this study 
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was to further investigate the toxicity of oxLDL, especially the induction of reactive oxygen 
species (ROS) on Tregs, which finally induced apoptosis. Furthermore, we hypothesized that 
Tregs exposed to oxLDL or uremic serum would increase heme oxygenase (HO)-1 though 
changes in intracellular glutathione (GSH). Tregs from 10 HD patients, 10 chronic PD 
patients, 10 patients with chronic kidney disease and 10 healthy subjects with normal kidney 
function [Ctl] were used for ex vivo and in vitro experiments. OxLDL were found to induce 
a time- and dose-dependent increase in expression of cell-protective HO-1 in Tregs from Ctl. 
This induction of HO-1 paralleled a decrease in intracellular GSH, and a sustained reduction 
in GSH resulted in a dramatic increase in HO-1 as did uremic serum from HD patients 
(10% uremic-HD). When Tregs from HD patients were preincubated with antioxidant 
N-acetylcysteine (NAC), apoptosis (Bax, Fas, annexin V and DNA fragmentation) and 
cell cycle arrest (p27Kip1 expression) was inhibited distinctly, which suggested that ROS 
played an initial role in oxLDL regulation impairment. Expression changes of HO-1 were 
markedly blocked when Tregs were preincubated with NAC, suggesting that ROS resulted in 
HO-1 dysfunction in Tregs from HD patients compared with Tregs from the other patients’ 
groups and subjects. Whereas, oxLDL resulted in a dramatically decreased suppression 
capacity of Tregs, NAC partly restored this latter with a significantly GSH increase. We 
suppose that the Tregs toxicity of oxLDL is mainly due to GSH depletion, probably via 
changing the expression levels of HO-1, which should in part help protect Tregs against 
ROS-induced inflammation and/or cell death in chronic HD patients. This could contribute 
to the immune dysfunction encountered in chronic HD patients.
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The Dinucleotide Uridine Adenosine Tetraphosphat (UP4A) Stimulate the 
Expression of the Oteoblast Transcription Factor cbfa1  Mirjam Schuchardt, 
Markus Tölle, Jasmin Prüfer, Nicole Prüfer, Annette Wiedon, Tao Huang, Markus 
van der Giet.  Med. Kinik mit SP Nephrologie, Charite – Campus Benjamin 
Franklin, Berlin, Germany.


Objective: Vascular calcification is a major risk factor for cardiovascular morbidity and 
mortality in patients with chronic kidney disease.Vascular calcification is an actively induced 
process, where smooth muscle cells differentiate toward an osteoblast-like phenotype. 
Osteoblastic differentiation is a multistep process, where the core binding factor-α subunit-1 
(cbfa1) is a key regulatory transcription factor.We investigated the effect of UP4A on cbfa1 
gene expression in smooth muscle cells. UP4A has been previously shown to be a potent 
calcification inducing substance.


Methods: Expression of cbfa1 was measured in rat vascular smooth muscle cells after 
stimulation with UP4A [10 µmol/l] in the presence or absence of inhibitors via real-time 
PCR. Protein content in the nuclear fraction of cells was measured with a specific anti-cbfa1 
antibody using Western Blot technique.


Results: UP4A led to a dose-dependent and significant increase in cbfa1 expression in 
rat vascular smooth muscle cells. Furthermore, the protein content of cbfa1 significantly 
increased in the nuclear protein fraction of the cells, if they were stimulated with different 
UP4A concentrations. The non-selective P2Y2 inhibitor suramin (10 µmol/l) and the 
non-selective inhibitor PPADS have a significant inhibitory effect (inhibition [% of UP4A 
induced cbfa1 expression]: suramin 67 ± 7; n=8; PPADS 79 ± 6; n=8); whereas other 
non-selective purinoreceptor inhibitors like Reactive blue-2 (10 µmol/l; inhibition [% of 
UP4A induced cbfa1 expression]: 101 ± 16; n=7) and MRS2179 (1 µmol/l; inhibition [% 
of UP4A induced cbfa1 expression]: 120 ± 24; n=7) have no significant influence on the 
UP4A stimulated cbfa1 expression.


Conclusions: Our results demonstrated that UP4A is able to stimulate cbfa1 expression 
in a dose-dependent manner in rat vascular smooth muscle cells and therefore induce a 
change toward an osteoblast-like phenotype of the cells via P2Y2 and P2Y4 receptor 
activation. UP4A is a novel nucleotidic factor possibly involved in arteriosclerosis 
progression in ESRD patients.
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Expression of Toll-Like Receptors TLR2 and TLR4 on Monocyte Subsets 
of Hemodialysis (HD) Patients  Adam M. Zawada, Kyrill Rogacev, Sarah 
Seiler, Timo Speer, Danilo Fliser, Gunnar H. Heine.  Internal Medicine IV 
– Nephrology and Hypertension, Saarland University Hospital, Homburg, 
Saarland, Germany.


Introduction: The circulating pool of monocytes constitutes a heterogeneous 
population of cells. They can be divided into three functionally distinct subpopulations; 
the classical CD14++CD16- monocytes as well as the proinflammatory CD14++CD16+ 
and CD14+CD16+ cells. Previously, we have shown that CD14++CD16+ monocytes 
predict cardiovascular events in HD patients. Recently, toll-like receptors (TLR) have been 
identified as primary innate immune receptors. Signalling of two forms of human TLR 
(TLR2 and TLR4) is involved in the progression of atherosclerosis. For further insights 
into the role of monocyte heterogeneity in atherosclerosis we investigated the expression 
of TLR2 and TLR4 on monocyte subsets in HD patients.


Material and Methods: In 20 HD patients and 10 healthy controls, monocytic TLR2 
(CD282) and TLR4 (CD284) expression was measured flowcytometrically in a whole-
blood-assay. 100 µl of EDTA anticoagulated blood was stained with monoclonal antibodies 
against CD86, CD14, CD16, CD282 and CD284. Monocytes were defined by expression 
of CD86 and by cell size and granularity. According to the surface expression of CD14 and 
CD16, monocytes were divided into the described subpopulations. The surface expression 
of CD282 and CD284 was determined as median fluorescence intensity (MFI).


Results: Among monocyte subsets, CD14++CD16+ monocytes had significantly higher 
TLR2 (MFI: 5559±579) and TLR4 (625±168) surface expression than CD14++CD16- 
(TLR2: 3641±639; TLR4: 491±171) and CD14+CD16+ (TLR2: 2645±448; TLR4: 354±92) 
cells. Furthermore, HD patients showed significantly higher expression levels of TLR2 
(4254±854) and TLR4 (698±258) on overall monocytes compared with the control group 
(TLR2: 3630±558; TLR4: 482±154).


Conclusions: Upregulation of TLR2 and TLR4 expression on CD14++CD16+ 
monocytes might contribute to the proinflammatory character of this subset. We hypothesize 
that CD14++CD16+ monocytes exert their proatherosclerotic qualities partly via enhanced 
TLR mediated pathways of innate immunology. These effects appear to be more pronounced 
in HD patients.
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Oxidized High-Density Lipoprotein Is Associated with Protein-Energy 
Wasting in Maintenance Hemodialysis Patients  Hirokazu Honda,1 Masashi 
Ueda,2 Shiho Kojima,2 Sinichi Mashiba,2 Hiroki Suzuki,1 Nozomu Hosaka,1 Yuki 
Hirai,1 Mari Nakamura,1 Noriyuki Kato,1 Masanori Mukai,1 Makoto Watanabe,1 
Keiko Takahashi,3 Kanji Shishido,3 Tadao Akizawa.1  1Division of Nephrology, 
Department of Medicine, Showa University School of Medicine, Tokyo, Japan; 
2Ikagaku Co. Ltd., Kyoto, Japan; 3Kawasaki Clinic, Kawasaki, Japan.


Background: Oxidized high-density lipoprotein (oxHDL) may behave as pro-
inflammatory HDL due to reduced anti-inflammatory capacity and is considered a risk factor 
for mortality in patients on maintenance hemodialysis (MHD). The present study assessed 
the impact of oxHDL on protein-energy wasting (PEW) in MHD patients.


Methods: This prospective study examined a cohort of MHD patients (n=176) who were 
not taking lipid-lowering drugs, including sevelamer hydrochloride. Blood samples were 
obtained to measure albumin, lipids, high-sensitivity C-reactive protein (hsCRP), oxidized 
low-density lipoprotein and oxHDL. PEW was assessed by subjective global assessment 
(SGA) and geriatric nutritional risk index (GNRI). Measurements and assessment of 
nutritional status were followed up 1 year later.


Results: OxHDL was significantly decreased in patients with PEW at baseline. A high 
oxHDL influences inflammation-related PEW. Decreased changes in GNRI at 1 year were 
found in patients with high oxHDL at both baseline and 1 year later as compared with low 
oxHDL at both time points. This significant association was obtained from multivariate 
regression modeling adjusted for age, gender, diabetes mellitus, cardiovascular disease, high 
hsCRP, Kt/V, normalized protein catabolic rate, change in body mass index and SGA>0 as 
independent factors (adjusted r2=0.27).


Conclusion: A high oxHDL state may be associated with development of PEW, 
particularly concomitant with inflammation in MHD patients
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Abdominal Adiposity Is an Independent Predictor of Complement System 
Fraction 3 (C3) Levels in Hemodialysis Patients  Antonio C. Cordeiro,1,2 
Juan Jesus Carrero,1 Peter Stenvinkel,1 Abdul Rashid Qureshi,1 Björn 
Anderstam,1 Ann-Christin Bragfors-Helin,1 Jonas Axelsson,1 Peter Bárány,1 
Olof Heimbürger,1 Bengt Lindholm.1  1Div of Renal Medicine and Baxter 
Novum, Karolinska Institutet, Stockholm, Sweden; 2Dante Pazzanese Institute 
of Cardiology, Sao Paulo, Brazil.


Objectives: The complement system activation is an important step in the pathogenesis 
of cardiovascular disease; and C3 is the central component of this system. Adipocytes are 
an important source of C3, and C3 has been related with BMI in the general population. 
In CKD patients undergoing hemodialysis, however, the association between C3 and fat 
mass is less clear.


Methods: Serum C3 was measured in a cross-sectional study of 174 patients undergoing 
hemodialysis (median age 68 [interquartile range 55-75] years; 93 men). The exclusion 
criterion was previous diagnosis of systemic inflammatory diseases and /or primary 
glomerular diseases.


Results: By Spearman’s rank correlation C3 was significantly related with dialysis 
vintage (r=0.16), body composition (body mass index [BMI], r=0.29; fat body mass index 
[FBMI], r=0.25 and lean body mass index [LBMI], r=0.24), abdominal adiposity (waist 
circumference [WC], r=0.37, n=133), inflammatory markers (high sensitive C-reactive 
protein [CRP], r=0.50; and interleukin-6 [IL6], r=0.36), lipids (HDL cholesterol, r=-0.25; 
and triglycerides [TG], r=0.25) and adipokines (leptin, r=0.31; and adiponectin, r= - 0.37). 
After a forward stepwise logistic regression analysis, adjusted for potential confounders 
as sex, age and hemodialysis membrane, only WC (OR=1.04, 95%CI 1.01-1.07, P<0.01), 
CRP (OR=1.06, 95%CI 1.02-1.09, P<0.01), and TG (OR=2.03, 95%CI 1.27-3.25, P<0.01) 
remained as significant predictors of C3 levels.


Conclusion: Abdominal adiposity is an independent predictor of C3 levels in 
hemodialysis patients. These results support the concept that abdominal adiposity has an 
important role in the systemic inflammatory status of CKD patients and that abdominal 
adiposity should be assessed in studies on the complement system in CKD patients.
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Implications of Abdominal Fat Accumulation Assessed by Conicity Index 
(Ci) and Other Indices in Hemodialysis (HD) Patients  Antonio C. Cordeiro,1,2 
Abdul Rashid Qureshi,1 Peter Stenvinkel,1 Olof Heimbürger,1 Jonas Axelsson,1 
Peter Bárány,1 Bengt Lindholm,1 Juan Jesus Carrero.1  1Div of Renal Medicine 
and Baxter Novum, Karolinska Institutet, Stockholm, Sweden; 2Dante Pazzanese 
Institute of Cardiology, Sao Paulo, Brazil.


Objective: While general obesity may be regarded as a survival advantage in HD 
patients (pts), abdominal obesity may be linked to worse outcomes. Anthropometric 
estimates of abdominal fat are important tools for assessing the obesity-related risk. We 
tested the hypothesis that abdominal fat accumulation may be linked to both increased 
inflammation and protein-energy wasting (PEW), resulting in increased mortality. At the 
same time, we compared the association of several indices of abdominal fat with these 
outcomes.


Methods: Cross-sectional study with mortality follow-up in 173 prevalent HD pts 
(median age 65 [51-74] years; 100 men). Abdominal adiposity was assessed by waist 
circumference (WC), waist-to-hip ratio (WHR), waist-to-height ratio (WHTR), abdominal 
volume index ([AVI]; which estimates overall abdominal volume between symphysis of 
pubis and xiphoid appendix) and Ci (which estimates abdominal fat accumulation as the 
deviation of body shape from a cylinder towards a double-cone). The indices were tested 
against inflammation (IL-6, hs-CRP and fibrinogen) and PEW (SGA>1). Mortality was 
assessed after 41 (25-47) months.


Results: Only WC and Ci were positively correlated with all the inflammatory markers. 
Ci was the only index predicting PEW (OR = 2.1 [95% CI = 1.1-3.8]; P=0.02) and death 
(Cox HR = 1.8 [95% CI =1.1-2.9]; P=0.01). Across Ci tertiles, pts were older, fatter and 
more inflamed, and presented higher prevalence of cardiovascular disease and PEW, as 
well as decreasing levels of handgrip strength and S-creatinine (P < 0.01 for all). A high 
Ci (higher tertile) predicted mortality independently of age, sex, comorbidities and dialysis 
vintage; but it was dependent on IL-6 and PEW.


Conclusion: Among the indices of abdominal fat studied, Ci shared more evident links 
with inflammation, PEW and mortality. Abdominal fat rather than overall obesity is linked 
to both inflammation and PEW, and is associated with increased mortality of HD pts.
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HDL from ESRD Patients Looses Its Anti-Inflammatory Properties by 
Accumulation of Proinflammatory Proteins in HDL  Markus Tölle, Mirjam 
Schuchardt, Annette Wiedon, Tao Huang, Markus van der Giet.  Charite 
– Campus Benjamin Franklin, Med. Klinik mit SP Nephrologie, Berlin, 
Germany.


Objectives: The monocyte chemoattractant protein-1 (MCP-1) plays an important role 
in the recruitment of monocytes to sites of injury and infection. High density lipoproteins 
(HDL) have strong anti-inflammatory protective properties. It has been demonstrated 
that MCP1 can be inhibited by MCP1. Here, we explored, that HDL could lose its anti-
inflammatory potential under dialysis condition and a protein, which accumulates in the 
HDL particle might be responsible.


Methods: HDL was isolated from serum of healthy controls and ESRD patients using 
gradient salt density ultracentrifugation procedure. Protein- and lipid fraction of HDL was 
separated with hexane and isopropanol. MCP-1 expression in vascular smooth muscle cells 
(VSMCs) was measured with Real-time PCR.


Results: Thrombin (2 IE/ml) led to a significant increase of MCP-1 expression in 
vascular smooth muscle cells. HDL from healthy controls significantly decreases this 
thrombin induced MCP-1 expression in a dose-dependent manner (logIC50 [g/ml]: contol 
-8 ± 6.6; n≥10). HDL from patients with ESRD also significantly decreased this MCP-1 
secretion in a dose-dependent manner (logIC50 [g/ml]: ESRD -6 ± 4.2), but there was a 
significant right shift of the dose-response curve compared to HDL from healthy controls. 
After delipidation of HDL, we tested the protein- and lipidfraction on the stimulatory 
and inhibitory effect of MCP-1 expression. The protein fraction but not the lipid fraction 
stimulates MCP-1 expression. Proteins from HDL of EDRD patients’ leads to an increase 
in MCP-1 expression compared to HDL from healthy controls. ApoAI does not stimulate 
MCP-1 expression.


Conclusions: HDL from patients with ESRD looses their ability to function as an anti-
inflammatory substance. We can demonstrate that a protein accumulating in HDL acts as 
a proinflammatory substance and affects the anti-inflammatory component of HDL. The 
protein has to be identified in the future.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2524


Inflammatory and Reduced HDL Anti-Inflammatory Activity in End-Stage 
Renal Disease: Effect of Hemodialysis (HD)  Madeleine V. Pahl,1 H. Moradi,1 P. 
Gollapudi,1 M. Navab,2 N. D. Vaziri.1  1Division of Nephrology and Hypertension, 
University of California, Irvine, Orange, CA; 2Division of Cardiology, University 
of California, Los Angeles, Los Angeles, CA.


End-stage renal disease (ESRD) causes accelerated atherosclerosis which is largely due 
to oxidative stress, inflammation, LDL oxidation and HDL deficiency. Oxidized LDL and 
phospholipids promote inflammation and their uptake by macrophages and resident cells 
results in foam cell formation and atherosclerosis. HDL protects against atherosclerosis by 
mediating reverse cholesterol transport, inhibiting LDL oxidation, macrophage adhesion 


and infiltration. We have recently shown significant reduction of HDL anti-oxidant/anti-
inflammatory capacity and elevation of LDL inflammatory activity in ESRD patients. 
However the effect of HD on the LDL inflammatory activity and HDL anti-inflammatory 
properties is unknown and was investigated here. Plasma samples were obtained from 12 
stable ESRD patients immediately before and after HD. Twelve normal individuals served 
as controls. HDL and LDL fractions were isolated and tested for monocyte chemotactic 
activity in cultured human endothelial cells. Compared with the controls, ESRD patients 
exhibited a 2.5 fold greater LDL-induced chemotactic activity, a 3-fold lower HDL anti-
inflammatory activity, significantly higher plasma IL-6, IL-8 and TNF- and markedly 
lower plasma paraoxonase (a major HDL associated antioxidant enzyme) before HD. HD 
partially improved LDL pro-inflammatory activity and HDL anti-inflammatory activities, 
significantly enhanced patients’ HDL ability to suppress their own LDL inflammatory 
activity, significantly lowered plasma TNF-, IL-5 and IL-8 and significantly raised but did 
not normalize paraoxonase activity. In conclusion, ESRD patients have marked elevation 
of LDL pro-inflammatory and severe reduction of HDL anti-inflammatory activities. 
These abnormalities are partially attenuated by HD. The favorable effect of HD on HDL 
function may, in part, account for superiority of outcomes reported with longer and more 
frequent dialysis regimens compared to the conventional thrice weekly short dialysis 
prescriptions.
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Inflammation Promotes Lipid Accumulation in the Kidney and Aorta 
Which Is Prevented by Statin Treatment  Xiong Z. Ruan, Kun L. Ma, Yang 
Yuan, Joanne Hunt, Jill Norman, Zac Varghese, Stephen H. Powis, John F. 
Moorhead, David C. Wheeler.  Centre for Nephrology, UCL Medical School, 
London, United Kingdom.


Inflammation and dyslipidaemia may contribute to progressive kidney injury and 
cardiovascular complications in early CKD and statins may be protective. We have 
previously demonstrated redistribution of cholesterol from plasma to liver and aorta in 
an inflammatory model. The aim of this study was to investigate whether i) inflammation 
affects renal lipid accumulation and ii) statins protect against tissue lipid deposition under 
inflammatory conditions.


Male apoE knockout (KO) mice were fed a Western Diet from age 8 weeks and were 
simultaneously randomised (n=7/group) to daily sc injections of 10% casein (to induce 
inflammation) or vehicle, with or without fluvastatin (40mg/kg/day). After 8 weeks, terminal 
blood samples were collected and lipid accumulation in the kidneys and aorta examined 
by quantitative Oil Red O staining.


Inflammation (confirmed by increased serum amyloid A (SAA)) promoted lipid 
accumulation in kidney and aorta (table 1), despite lower blood cholesterol, compared 
to controls.
Table 1


Control Fluvastatin Inflammation Inflammation+Fluvastatin
SAA(µg/ml) 198.38±33.9 183.59±50.72 286.32±68.95* 190.39±23.67###
Kidney lipid 0.84±0.11 0.17±0.03# 1.39±0.03** 0.89±0.03##
Aorta Lipid 7.44±0.57 5.19±0.87# 15.85±1.88** 8.72±1.29##
Total blood cholesterol 40.02±7.39 39.33±7.18 32±4.48* 34.1±7.16
LDL(mmol/L) 35.6±6.37 35.53±6.17 28.62±3.51* 30.76±5.71
HDL(mmol/L) 20.2±3.89 15.82±3.07 13.27±3.14* 10.58±1.54
*P<0.05 vs control; **P<0.001 vs control; #P<0.001 vs control; ##P<0.001;###P<0.05 vs Inflamed 
group not receiving statin.


Fluvastatin reduced tissue lipid accumulation in both inflamed and non-inflamed 
animals, with no effect on blood cholesterol levels.


Inflammatory stress enhances renal and aortic lipid accumulation, despite a reduction in 
blood cholesterol levels. Fluvastatin reduces tissue lipid deposition even in the presence of 
inflammation. These data suggest that tissue (rather than blood) lipid levels more accurately 
reflect efficacy of statin therapy.
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Increased Frequency of Haptoglobin 2-2 Genotype in Chronic Renal 
Failure Patients Is Associated with Higher Levels of Pro-Inflammatory 
Cytokines IL-6 and TNF-α  H. Luz-Rodrigues,1 C. Marinho,2 R. Sequeira,2 F. 
das Neves,3 A. Carvalho,3 M. Bicho.2  1Pharmacology/Neurosciences Institute, 
Lisbon Medical School, Lisbon, Portugal; 2Genetics Laboratory, Lisbon Medical 
School, Lisbon, Portugal; 3Ribadial, Dialysis Clinic, Fresenius Medical Care, 
Santarém, Portugal.


Introduction: Haptoglobin (Hp) is an acute phase protein that primarily scavenges 
haemoglobin released into the circulation. Haptoglobin is believed to reduce loss of 
haemoglobin through the glomeruli, hence protecting against peroxidative kidney injury, 
and allowing heme-iron recycling. In human 3 phenotypes are presented: Hp 1-1, 2-1 
and 2-2. In Hp 1-1 subjects, Hp significantly reduces ROS generation through its potent 
antioxidant and anti-inflammatory actions. In Hp 2-2 subjects weaker ROS quenching 
allow the persistence of the inflammatory stimulus, leading to a predominant Th1 immune 
response and increased oxidative stress. IL-6 produced through the activities of the primary 
cytokines, such as TNF-α, is the major inducer of the expression of the protein.


Methods: We have analysed 86 end stage renal patients on chronic dialysis (ESRD) 
and 199 healthy blood donors as control group. IL-6 and TNF-α were determined by 
ELISA. Hp genotypes were evaluated using PAGE of Hb-plasma complex, followed by 
peroxidase staining.
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Results: Hp genotypes distribution was significantly different between the two groups, 
with a prevalence of Hp 2-2 in ESRD (44.6% vs 27.6%; p=0.045, χ2 test). Hp 2-2 patients 
presented higher IL-6 concentrations (p=0.001). A positive correlation was found between 
IL-6 and TNF-α (p=0.000).


Conclusion: Our results demonstrated that the Hp 2-2 genotype can be related with 
chronic renal failure. The higher prevalence of this genotype in ESRD is also associated 
with an increased inflammatory condition, shown by higher levels of IL-6 and TNF-α.The 
strictly relation between haptoglobin and iron homeostasis, confirmed by the increased 
susceptibility to haemoglobin-induced lipid peroxidation observed in humans with hypo- or 
anhaptoglobinemia supports the hypothesis that Hp can modulate the inflammatory process 
and protects against peroxidative kidney injury.
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Prediction of C Reactive Protein (CRP) Levels in 7497 HD Patients Using 
Multivariate Linear Regression (MLR): A Practical Application Formula  
Martin E. Guinsburg, Adrian M. Guinsburg, Cristina Marelli.  Fresenius Medical 
Care Argentina, Buenos Aires, Argentina.


Inflammation in HD patients plays a central role and CRP levels has been associated 
with cardiovascular outcomes. Nevertheless, CRP dosage is still expensive in developing 
countries. We aimed to build a formula to predict CRP from associated variables.


Methods: We conducted a retrospective cohort study in HD patients in Fresenius 
Medical Care Argentina. Adult patients with >90 days on HD and one available value 
for CRP were selected. Variables used to predict CRP were age, gender, DBT, vintage, 
albumin (Alb), Kt/Ve, dialyzer, Ca, P, iPTH, EPO Resistance Index IU/kg/wk/g/dl (ERI), 
ferritin, TSAT, vascular access (VA) and hospitalization during last three months (Hosp). All 
values reported as mean ± SD. Means compared using Student unpaired t-test. Univariate 
correlations (UC) analyzed with Pearson coefficient and multivariate and CRP prediction 
formula with MLR. α 0.05


Results: After selection, 7497 patients were included. Age 58.1 ± 16.1 years, male 
55.8%, DBT 23.4%. CRP 12.3 ± 19.23 mg/L (median 5.2 mg/L). CRP was directly correlated 
to age, ferritin and ERI and inversely correlated to Hb, TSAT, Alb, Kt/Ve, Ca and vintage. 
CRP values were compared across groups:


Yes No Sig
Alb>=4 g/dl 8.8±13.9 14.6±21.7 <0.0001
TSAT>=20% 9.8±15.3 19.9±26.3 <0.0001
Ferritin>=800 ng/ml 16.9±25.8 11.4±17.6 <0.0001
Kt/Ve>=1.2 11.2±17.6 13.9±21.4 <0.0001
Male 12.8±19.6 11.7±18.8 0.012
DBT 14±21.3 11.75±18.5 <0.0001
Hosp 20.1±27.2 11.6±18.2 p<0.0001
AVF 20.6±26.1
Graft 12.5±18.2 <0.0001
Catheter 10.7±17.4


A MLR was built to predict CRP including variables that showed association in UC.
A formula was obtained (F 52.9; p<0.0001):
CRP = 41.335 + Age x 0.057 - 2.202 if female - TSAT x 0.337 + Ferritin x 0.009 + ERI 


x 0.178 - Alb x 6.68 - Kt/Ve x 3.1 + 6.562 if catheter + 1.64 if graft + 5.368 if Hosp
Conclusions: CRP levels were associated with age, gender, anemia, Alb, Kt/Ve, VA and 


previous Hosp. MLR was able to predict CRP using these variables as predictors.
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Higher Levels of High Molecular Weight (HMW) Adiponectin (ADPN) 
Are Associated with Lower Inflammation and Insulin Resistance (IR) in 
Hemodialysis (HD) Patients  Srinivasan Beddhu,1,2 T. A. Ikizler,4 M. Chonchol,3 
A. K. Cheung,1,2 J. C. Delgado,2 G. Morrell,1 W. Roberts,2 J. Zitterkoph,2 J. 
Neilson,2 I. Pavlov,2 B. Baird,2 T. Greene.2  1VA SLC, Salt Lake City, UT; 2Univ 
of Utah, Salt Lake City, UT; 3Univ of Colorado, Denver, CO; 4Vanderbilt Univ, 
Nashville, TN.


ADPN is a protein produced by adipocytes and its level decreases in obesity. A low 
level of ADPN is thought to play a central role in inflammation and IR in obesity in the 
general population but its role in HD patients is controversial. Therefore, we examined the 
associations of HMW ADPN with plasma high sensitivity C-reactive protein (hsCRP) and 
fasting insulin levels in 82 HD patients.


Clinical data were obtained by patient interview and chart review. BMI was calculated 
from height and post dialysis weight. 34 of the patients underwent DEXA scan to estimate fat 
mass. 25 of the patients underwent MRI at L4-L5 level to estimate visceral fat area. HMW 
ADPN was measured using Linco ELISA kits. hsCRP was measured using nephelometry 
with Dade-Behring assay kits. Table 1 summarizes the clinical features by ADPN groups 
defined by the median ADPN level.


Table 1. Clinical characteristics by ADPN levels
Low ADPN (≤9.8 ng/ml) Elevated ADPN (>9.8 ng/ml) p
n = 41 n = 41


Age (years) 52 ± 16 49 ± 15 0.478
Male (%) 73 51 0.040
Black (%) 17 20 0.875
CAD (%) 44 39 0.654
Diabetes (%) 56 41 0.185
Smoker (%) 37 49 0.264
BMI (kg/m2) 31 ± 6 25 ± 4 < 0.001
Visceral fat area (cm2 171 ± 46 92 ± 67 0.007
Dexa fat mass, kg 31 ± 13 18 ± 11 0.010
Insulin, IU/L 34 ± 37 18 ± 20 0.002
CRP (mg/l) 15 ± 24 6 ± 8 0.002


Based on the CDC/ AHA definition, elevated CRP was defined as CRP > 3 mg/L. In 
a logistic regression model, adjusted for age, gender, race, diabetes and smoking status, 
each doubling of adiponectin was associated with lower odds of elevated CRP (odds ratio 
0.64, 95% CI 0.43-0.96).


We conclude that as is known in the general population, a higher level of ADPN is 
associated with lower inflammation and IR in the HD population. Interventions that target 
ADPN might improve inflammation and IR in this population.
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Microinflammation in Hemodialysis (HD) Is Related to Proinflammatory 
Monocytes: Possible Modification by On-Line HDF  Hye-Won Kim, Ha 
Na Yang, Myung-Gyu Kim, Sun Chul Kim, Sang-Kyung Jo, Won Yong Cho, 
Hyoung Kyu Kim.  Department of Nephrology, Korea University Hospital, 
Seoul, Republic of Korea.


Increased percentage of proinflammatory CD14+ CD16+ monocytes might contribute 
to chronic low grade inflammation in HD patients. Although recent several studies 
demonstrated the benefit effect of on line HDF compared to conventional HD, the precise 
mechanism is not clear. The purpose of this study was to evaluate the possible contribution 
of proinflammatory monocytes to chronic inflammation in HD patients and also to evaluate 
the effect of on line HDF. With whole blood sample after midnight fasting, flow cytometric 
detection of CD14+ CD16+ monocytes in patients with HD (n=111), on-line HDF (n=10), 
predialysis CKD (n=16) and control (n=28) was performed. Plasma cytokines as well as 
other laboratory, clinical parameters were also measured. Compared to healthy control, 
percent proinflammatory monocytes, plasma TNF-a, IL-6 and IL-8 level were increased 
significantly in HD patients. By intracellular cytokine staining and QPCR, we identified 
proinflammatory monocytes were predominant source of TNF-a, suggesting substantial 
contribution of these cell types to increased plasma inflammatory cytokines. However 
percent proinflammatory monocytes was not increased in predialysis CKD patients, 
suggesting that this effect was mainly caused by dialysis. We also observed that percent 
proinflammatory monocytes and production of TNF-a were significantly reduced in patients 
with on line HDF. In conclusion, increased proinflammatory monocytes possibly due to 
HD seem to contribute to chronic low grade inflammation in HD patients by producing 
inflammatory cytokines. Beneficial effect of on-line HDF might be partially mediated by 
modulating inflammatory response.
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Correlation between Cardiac Function, Serum Inflammatory Markers 
and Performance on Incremental Shuttle Walk Test in Patients on Chronic 
Hemodialysis  Srikanth Vallurupalli,1 Batlagundu S. Lakshminarayanan,2 James 
Kumar,2 Emily J. Tomayko,3 Pei-Tzu Wu,3 Bo Fernhall,3 Ken R. Wilund.3  
1Medicine, Southern Illinois University School of Medicine; 2Medicine, 
University of Illinois at Urbana Champaign; 3Department of Kinesiology and 
Community Health, University of Illinois at Urbana Champaign.


Incremental shuttle walk test(ISWT) is increasingly being used in studies of exercise 
in hemodialysis patients. Though it has been well studied in patients with cardiopulmonary 
disease, there is lack of data in patients with renal disease. We studied the correlation 
between performance on the incremental shuttle walk test,cardiac function and serum 
markers of inflammation.


Methods: Eighteen patients were included in the study. A 12 level symptom limited 
ISWT with increasing speeds indicated by audio signals and vocal encouragement was 
performed. Echocardiography was performed within 24 hours of completion of a session of 
dialysis. Serum levels of inflammatory cytokines, adipocytokines and markers of oxidative 
stress were measured.


Results: The mean distance was 206.7(±131) meters. Performance on the ISWT did 
not significantly correlate with echocardiographically determined left ventricular mass 
index, left atrial volume index, myocardial performance index, serum levels of albumin, 
interleukin 1 ra and 6,C reactive protein, tumor necrosis factor alpha, fetuin A, adiponectin 
or paroxanase B. Analysis of variance was performed after subjects were split into tertiles 
based on distance covered during ISWT and did not reveal any significant difference 
between the means of above parameters in different groups.


Conclusions: This preliminary study indicates that performance on an ISWT does not 
correlate with several established markers of cardiovascular risk in patients on hemodialysis. 
A clinically significant improvement in ISWT after an intervention may thus occur 
independent of improvement in above parameters. Studies with large number of subjects 
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comparing this test to other modalities such as the six minute walk test, incorporating 
measurements of VO2 max and mortality data are essential for the validation of this test 
in the hemodialysis population.


Disclosure of Financial Relationships: nothing to disclose
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Elevated Plasma Nitric Oxide, Asymmetric Dimethylarginine, Pentosidine, 
and Matrix Metalloproteinase-3 Could Increase the Arterial Stiffness in 
Children on Peritoneal Dialysis  Kazuhiro Takahashi,1 Hirokazu Tsukahara,2 
Masataka Hisano,3 Takashi Igarashi,1 Norishi Ueda.4  1Pediatrics, Faculty of 
Med, Univ. of Tokyo, Tokyo, Japan; 2Pediatrics, Faculty of Med. Sci., Univ. of 
Fukui, Fukui, Japan; 3Pediatric Nephrology, Chiba Children’s Hosp., Chiba, 
Japan; 4Pediatrics, Nagoya Univ. Grad. Sch. of Med., Aichi, Japan.


Cardiovascular (CV) complications are the major cause of death in children on 
peritoneal dialysis (PD). Arterial stiffness plays a role for CV accidents. However, it remains 
elusive what factors increase arterial stiffness in children on PD. To explore the factors for 
arterial stiffness, blood nitric oxide (NOx) and asymmetric dimethylarginine (ADMA), a 
marker of oxidative stress, pentosidine (Pento), a marker of carbonyl stress, and matrix 
metalloproteinase (MMP), a factor for vascular inflammation, as well as brachial-ankle 
pulse wave velocity (baPWV), a marker of arterial stiffness were measured in children 
on PD and control. Serum high-density and low-density lipoprotein cholesterol were also 
measured. Six non-diabetic children on PD (age 7-18 yo) without antihypertensive or 
antilipemic agents and age-matched ten healthy controls (age 7-15 yo) were enrolled in 
the study. The values for plasma NOx, as measured by nitrate/nitrite colorimetric assay, 
ADMA by ELISA, pentosidine by HPLC, MMP-3 by latex turbidimetric immunoassay, 
and baPWV by the volume plethysmographic technique were significantly higher in 
patients than control


Blood pressure and serum levels of cholesterol did not differ between patients 
and control. Our data suggest that increased oxidative, carbonyl stress, and vascular 
inflammation could contribute to the arterial stiffness in children on PD and this might be 
a cause of CV complications in children on PD. Our results also show that elevated plasma 
NOx concentration could not alleviate the arterial stiffness in these patients.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Nutritional Supplements on Albumin Levels with and without 
Inflammation  Nancy Ginsberg, Heather Ansede, Len Usvyat, Peter Kotanko, 
Nathan W. Levin.  RRI, NY.


Albumin levels are affected by nutrition & inflammation status. In-center hemodialysis 
(HD) patients (pts) receive nutritional supplements (NS) based on the decision of unit 
dietitian (usually, pts with albumin<3.5 g/dL). However, improvements in albumin levels 
could be affected by inflammation as well as nutrition. This study aims to investigate the 
differential effects of NS & inflammation on change in albumin levels in HD pts.


We performed a retrospective record review in a RRI unit comparing all pts who were 
on HD in Dec 2008 and were still on HD in May 2009. Pts were divided into 2 groups: 
those who received NS as of Dec 2008 through May 2009 & those who did not receive 
them between Dec 2008 & May 2009. Pts’ albumin levels were noted for Dec 2008 & May 
2009. We considered inflamed pts as those with mean neutrophil lymphocyte ratio (NLR) 
between Dec 2008 & May 2009 of >4; not inflamed pts are those with NLR<2. The percent 
change in albumin levels was tested by paired t-test.


82 pts were included: 29 on NS (5 not inflamed, 9 inflamed); 53 not on NS (16 not 
inflamed, 9 inflamed). Age: 59.3+14.7; 52% male; 88.2% Black; 8.2% White. Pts on NS 
experienced increase in albumin of 2.4% while pts who were not on NS had a drop of 
0.02% (p=0.17). However, not inflamed pts experienced an increase in albumin of 8.5% 
with NS compared to an increase of 1.7% without NS (p=0.03). Inflamed pts did not benefit 
from the use of NS, so that their albumin dropped by 1.7% with NS & increased by 1.4% 
without NS (p=0.28).


Percent change in albumin
Inflamed Not inflamed *


With supplements -1.2% 8.5%
Without supplements 1.4% 1.7%
* p<0.05


Overall, pts experience a greater increase in albumin from receiving NS than those 
without. Pts who are not inflamed clearly benefit from the use of NS. However, pts with 
inflammation do not experience any improvement in albumin from receiving NS. This 
result was further confirmed by using a multiple linear regression model adjusted for age, 
race, gender, vintage, access type, & diabetes.


Disclosure of Financial Relationships: nothing to disclose
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Uremic Serum Inhibits LPS-Triggered Chemokine Production in 
Macrophages  Beatrice Goilav,1 Howard Trachtman,1 Barbara Sherry.2  
1Pediatrics, Schneider Children’s Hospital, New Hyde Park, NY; 2Immunology 
and Inflammation, Feinstein Institute for Medical Research, Manhasset, NY.


Background: Patients with chronic kidney disease (CKD 5) are at heightened risk of 
serious bacterial infections. The occurrence of infections exhibits a bimodal distribution 
with either rare/infrequent or recurrent episodes independent of dialysis modality. Uremic 
patients exhibit reduced expression of the chemokine receptors (CR) CXCR1 and CCR2 
on circulating neutrophils and monocytes, respectively. This is most prominent in patients 
with recurrent serious bacterial infections. It is not known whether uremia affects the 
induction of chemokines via toll-like receptor (TLR) activation.


Purpose: To examine the effects of uremic serum and urea on lipopolysaccharide 
(LPS)-induced production of chemokines in whole blood, monocytes, and monocyte-derive 
macrophages (MDM).


Methods: LPS stimulations were carried out on whole blood, monocytes, and MDM 
from healthy donors. Monocytes were isolated by Ficoll gradient centrifugation followed by 
negative selection with Miltenyi cell separation beads. Samples of whole blood or purified 
cells were pre-incubated for 1 hr with uremic (recurrent infections) or control serum (25% 
v/v), urea (12.5-100mM), or mannitol (osmotic control), and then stimulated with LPS 
(10ng/ml) for 24 hr. Supernatants were collected and analyzed for expression levels of 
macrophage inflammatory protein-1α (MIP-1α) and interleukin-8 (IL-8).


Results: In both whole blood and monocyte stimulations no significant effect of uremic 
serum or urea on LPS-triggered chemokine production was observed. In contrast, in 
MDM uremic serum inhibited LPS-triggered chemokine production. This inhibitory effect 
required the presence of uremic serum throughout the entire culture period. In a follow-up 
experiment, urea elicited a slight increase in chemokine production in MDM suggesting 
that other components of uremic serum mediate its inhibitory effects.


Conclusions: Uremic serum, but not urea, inhibits LPS-triggered chemokine production. 
Studies are underway to evaluate whether these effects result from impaired TLR-activation 
in general or whether they are specific for chemokine production.


Disclosure of Financial Relationships: nothing to disclose
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Uremic Toxins Block the Expression of Anti-Inflammatory and Anti-
Oxidative Enzymes through Inhibition of NRF2- Expression  Jens Gaedeke, 
Hans-H. Neumayer, Harm Peters.  Nephrology, Charité, Campus Mitte, Berlin, 
Germany.


Background: In a previous study we showed that tryptophane metablites like 
indoleacetic acid (IAA) and kynurenine (Kyn) which are elevated in uremia bind to and 
activate the arylhydrocarbon receptor (AhR). This receptor which also binds to exogenopus 
chemicals like dioxin activates the expression of detoxifying enzymes (Cyp P450 1A1), 
which can generate free oxygen radicals (ROS). The transcription factor NRF2 induces 
anti-oxidative enzymes like heme oxygenase (HO-1) and enzymes for glutathione 
(GSH)-synthesis (GCLm, GCLc) and an interaction between with AhR and NRF2 has 
been described.


In this study we analyzed if exogenous AhR ligands and uremic toxins regulate NRF2, 
HO-1 and GCL enzymes.


Methods: Mouse liver cells (Hepa1-6; 1c1c7 (wild –type) and its derivatives lacking 
AhR or functional cyp)) were incubated with 3-methycholanthrene, beta-naphtoflavone 
(b-NF) and uremic toxins (UT) (IAA, IPA, Kyn), and the induction of Cyp, HO-1 NRF-2 
and GCLm and GCLc were analyzed by western blot.


Results: All tested ligands led to an induction of HO-1, however with quite variable 
potency. HO-1 induction was dependent on the presence of AhR and of functional cyp. 
Single uremic toxins induce HO-1, the combination of several UT however fails to 
upregulate HO-1 and blocks HO-1 induction by b-NF. Similarly, induction of HO-2 by 
Epigallocatechingallate (EGCG) was also reduced by combined UT.


The expression of NRF2 and of GCLm was significantly reduced after treatment with 
combined UT, and was absent in cells that lack AhR.


Conclusion: The data show that AhR ligands activate HO-1 with variable efficacy 
and only when functional AhR and cyp are present. The combination of various UT, as 
it is found in uremia, is associated with a reduction of NRF-2 expression and of NRF-2 
regulated genes like HO-1 and GCLm. The data suggest that important anti-oxidative 
pathways (HO-1, GSH) that are regulated by NRF-2 could be impaired in uremia and thus 
contribute to inflammation in uremia.


Disclosure of Financial Relationships: nothing to disclose
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Role of CD163+, Tie-2+ Collagen Secreting Angiogenic Macrophages 
in Gadolinium-Induced Cardiac, Vascular and Systemic Fibrosis  
Sundararaman Swaminathan,1 Chhanda Bose,1 Sudhir V. Shah,1 Kim M. Hiatt.2  
1Nephrology, University of Arkansas for Medical Sciences and McClellan VA 
Medical Center, Little Rock, AR; 2Dermatopathology, University of Arkansas for 
Medical Sciences and McClellan VA Medical Center, Little Rock, AR.


Nephrogenic systemic fibrosis (NSF) is a serious disorder linked to gadolinium contrast 
exposure in renal insufficiency. NSF is characterized by aberrant wound healing/fibrosis, 
macrophage infiltration, tissue iron accumulation and angiogenesis. Molecular and cellular 
mechanisms of this pathologic tissue repair is currently unclear.


We studied the effect of gadolinium contrast on CD163+ macrophage developement 
from peripheral blood mononuclear cells (PBMC) in vitro and evaluated if CD163+ 
macrophages secrete collagen and accumulate in NSF lesions.


Gadolinium contrast (Gadolinium-DTPA-BMA, Omniscan TM) induced developement 
of adherent collagen-secreting CD163+ /CD206+ alternatively activated macrophages from 
human PBMC+. These cells also manifested an angiogenic phenotype with prominent 
Ulex-lectin binding and AcLDL uptake (figure 1) and CD31, VWF, Tie-2, NG2, EPO 
receptor and CD131 expression.


We confirmed the in vivo significance of this observation by demonstrating dermal, 
subcutaneous and myocardial proliferation of CD163+ /CD206+ collagen secreting 
macrophages in NSF. Interestingly, some of these cells formed neovessels and accumulated 
in perivascular adventitia confirming their angiogenic/vasculotrophic properties.


We report identification of novel collagen-secreting CD163+/CD206+/Tie-2+ 
macrophages in NSF and suggest their role in angiogenesis, fibrosis, erythropoietin 
responsiveness and CV mortality seen in NSF. Since, CD163+ macrophages play a prominent 
role in iron metabolism and in pathologic tissue iron and ferritin accumulation, our findings 
also tie in our previous observation of the important role of iron in NSF.


Disclosure of Financial Relationships: nothing to disclose
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Dialysis Commercial Albumin Can Lead to Toxic Levels of Pro-Oxidant 
Caprylate in Liver Failure with Mitochondrial Dysfunction  Jan Stange, 
Sebastian Koball, Heiko Hickstein, Steffen Mitzner, Emil Reisinger.  Center 
Extracorporeal Organ Support, University of Rostock Internal Medicine, 
Rostock, MV, Germany.


Background: Removal of albumin bound toxins by albumin dialysis has been proposed 
as a therapy for liver failure. Recent tests have shown, that commercial albumin stabilizer 
caprylate passes from albumin dialysate into the patients blood. Its decreased metabolism 
in liver failure may result in elevated blood levels which may cause oxidative tubular injury. 
Aim: Investigate effect of various techniques for albumin dialysis on serum caprylate. 
Methods: Patients with liver failure and secondary renal failure with indication for renal 
replacement therapy (RRT) where assigned to (I) single pass albumin dialysis (SPAD, 
n=6) using 4% commercial albumin as dialysate in continuous veno-venous hemodialysis 
(CVVH), to (II) intermittent dialysis using MARS (n=7) using commercial albumin, to (III) 
Clean HepAlbiN – CVVH (CHANCE, n=6), identical to SPAD but with albumin which 
was Caprylate depleted by prior Hepalbin-Adsorbent filtration, and to (IV) intermittent 
MARS but with Hepalbin filtered Caprylate free albumin (NeoMARS, n=5). Blood flow 
and albumin dialysate flow was 150 ml/min and 900 ml/hour in continuous and 250 ml/
min and 250 ml/min in intermittent therapy. Blood samples for Caprylate detection by 
GC-MS were taken within 5 minutes, 30 minutes and 180 minutes. Results: Within 5 and 
180 minutes, Serum Caprylate (in umol/l, mean+SD) rose to 25+17 and 55+27 in SPAD(I) 
and to 38+31 and 46+40 in MARS(II). However, when filtered, clean Hepalbin was used, 
levels rose only to 10+8 and 9+5 in CHANCE (III) and to only 6+2 and 4+2 in NeoMARS 
(IV). When caprylate levels were above 100 umol/l, the incidence of renal deterioration 
increased. Conclusion: With a half life of 35 seconds, serum Caprylate should stay below 6 
umol/l and its increase indicates mitochondrial dysfunction in liver failure. As new research 
has pointed at free fatty acids as a mechanism for secondary tubular injury due to oxidative 


injury, albumin dialysis may be applied with caprylate free albumin. Such deterioration was 
not associated with albumin dialysate via filter for total bed side caprylate removal.


Disclosure of Financial Relationships: consultant: Albutec GmbH.
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Impact of Combination Therapy of Aspirin with Prubucol on Oxidative 
Stress and Inflammatory Status in CAPD Patients  Yani He, Kailong Li, 
Jianguo Zhang, Bengang Huo, Xiaolin Li, Jiangwen Ren, Jie Yang, Wenjiang 
Gong, Yan Yu.  Dept. Nephrology, Third Military University DaPing Hospital, 
ChongQing, China.


Aim: To investigate the impact of combination therapy of Aspirin with Prubucol 
on oxidative stress inflammatory status and vascular lesions in non-diabetic patients 
undergoing CAPD.


Methods: Thirty-six non-diabetic CAPD patients were divided into Oryzanol plus 
Vitamin B6 group (placebo group, n=15), and Aspirin plus Probucol group (treatment 
group, n=21). Thirty-two patients were given CCB or α- and β-receptor antagonist 
combination with RAS blocker to control hypertension. The dose of Aspirin and Prubucol 
was 100mg/d and 0.5g/d, respectively. The laboratory parameter, including oxidized LDL 
(OX-LDL), Cu/Zn SOD, hsCRP, complete blood count, hepatic function, lipids profile, 
serum calcium, phosphours and iPTH were analysed at 0, 6 and 12 months. The internal 
carotid atherosclerosic plaque and carotid intimae media thickness (IMT) were also 
examined using color Doppler ultrasonography at 0, 12 months. Adverse events and safety 
parameters were monitored throughout the study.


Results: The baseline of clinical characteristics and geographics had no significant 
difference in two groups. At six months, the level of Cu/Zn SOD elevated significantly (p < 
0.01), and the levels of OX-LDL and hsCRP decreased obviously (p < 0.01, p < 0.01) in the 
treatment group. The level of total cholesterol was lower than those in the control group(p 
< 0.05), and the level of HDL appeared to increase. The levels of Cu/Zn SOD, OX-LDL, 
hsCRP, total cholesterol and HDL were significantly lower than those of placebo group (p 
< 0.05). In addition, the incidence of increment of carotid IMT and new-onset of plaque 
was significantly lower in treatment group than in placebo group (p < 0.05). There were 
no differences in clinically relevant adverse events between two groups, which included 
digestive tract symptoms, alimentary tract and subhyaloid hemorrhage.


Conclusion: Combination therapy of Aspirin with Prubucol inhibits the oxidative 
stress and inflammatory status. It may have benefits on prevention of cardiovascular lesion 
in the CAPD patients.
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Effects of Omega-3 on Lipid Profile and Inflammatory Markers in Peritoneal 
Dialysis Patients  Kamal Hassan, Ihsan Hijazi, Shadi Hassan, Khalid Khazim.  
Peritoneal Dialysis Unit, Western Galilee Hospital, Nahariya, Israel.


Introduction: Cardiovascular complications are the main cause of mortality in patients 
with ESRD. Peritoneal dialysis (PD) patients generally have an atherogenic serum 
lipid profile generally related to peritoneal glucose absorption. Although statins are the 
cornerstone of lipid lowering therapy for most patients with CKD, there is an important 
role of fibrates in the treatment of hypertriglyceridemia. Fibrates that renally metabolized 
increase the risk of rhabdomyolysis in CKD. ESRD patients are at risk for inadequate 
omega-3 intake. Studies in general populations suggested that Omega-3 fatty acids play 
an important modulatory role in lipid regulation, immune and inflammatory responses. 
Aim: to evaluate the effects of oral Omega – 3 administration on plasma lipid levels and 
inflammatory markers in PD patients. Patients and Methods: Fifteen adult, stable PD 
patients on APD or CAPD for at least three months and with no history of malignancy, 
bleeding disorders or coagulopathy and who were not on therapeutic anticoagulation were 
included in the study. Patients continued with the same cholesterol -lowering statins and 
on same dosage and fibrates was not used before or during the study period. The patients 
were treated with oral 3 gr/day Omega-3 for 8 weeks. All subjects followed the usual 
dialysis diet and peritoneal dialysis regimen. At baseline and 8 weeks blood analysis were 
performed. Results: Trigyceride levels were decreased significantly (p=0.001). Total, HDL 
and LDL cholesterol levels were not affected. HbA1C levels were decreased (p=0.05). Levels 
of inflammatory markers including ESR, CRP, IL-6, TNF-α, HNE, MDA were reduced 
but it was statistically insignificant. Conclusions: Oral Omega-3 may play an important 
role in lipid metabolism and can be used safely in the treatment of hypertriglyceridemia 
in PD patients. Furthermore, Omega-3 may have also favorable effects on modulating 
inflammatory responses. These results suggest that the administration of Omega-3 may 
attenuate the progression of arteriosclerosis and cardiovascular disease in PD patients


Disclosure of Financial Relationships: nothing to disclose
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Peritoneal Dialysate Effluent during Peritonitis Induces Human 
Cardiomyocyte Apoptosis by Regulating the Expression of GATA-4 and 
Bcl-2 Families  Ching-Yuang Lin,1 Hsin-Hui Wang.2  1Children’s Medical 
Center, China Medical University and Hospital, Taichung, Taiwan; 2Department 
of Pediatrics, Section of Nephrology, Taipei Veterans General Hospital, Taipei, 
Taiwan.


Purpose of study – To examine the cellular mechanism for the clinical observation 
that peritoneal dialysis (PD) -related peritonitis is accompanied by a high incidence of 
cardiac mortality.
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Methods – Cultured human cardiomyocytes were treated with PD effluent (PDE) during 
peritonitis, and the effects of PDE cultured cardiomyocytes in terms of cell cycle progression, 
apoptosis and the expression of several apoptosis-related genes were assessed.


Results – PDE treatment of cardiomyocyte led to the arrest of cell cycle in the G2/M 
phase, and the appearance of a sub-G1 cell population suggesting the initiation of apoptosis. 
Apoptotic cardiomyocytes death was confirmed by phosphatidylserine exposure, DNA 
fragmentation and damage. This apoptosis is mediated by a reduction in the Bcl-2/Bax and 
Bcl-xL/Bax ratios, as well as a reduced expression of GATA-4, an important survival factor, 
at the level of transcription. This changes led to activation of the pro-apoptotic pathways. 
PDE treatment also inhibited the ERK signaling thus contributing to cardiotoxicity.


Conclusions - Our findings revealed that PDE contains potent pro-apoptotic factors 
which, by regulating the expression of the GATA-4 and Bcl-2 families, can induce 
cardiomyocyte apoptosis. Theses findings demonstrate the central role of apoptosis in PD 
peritonitis-associated cardiovascular events, provide an explanation for the high incidents 
of cardiovascular events in PD-related peritonitis, and pinpoint apoptotic events as a marker 
and potential therapeutic target for PD peritonitis-associated heart disease.
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Induction of Inflammatory and Fibrotic Mediators in Human Peritoneal 
Mesothelial Cells (HPMC) by Icodextrin-Based Peritoneal Dialysis Fluid  
Susan Yung, Mel Chau, Terence P. S. Yip, Fu Keung Li, Daniel Tak Mao Chan.  
Department of Medicine, University of Hong Kong, Hong Kong SAR.


Unphysiological concentrations of glucose and its degradation products induce 
structural and functional abnormalities in the peritoneum during long-term peritoneal 
dialysis (PD). Extraneal® contains icodextrin as the osmotic agent, and has proven efficacy 
in maintaining ultrafiltration. However, its effect on HPMC remains to be fully elucidated. 
We compared the effect of glucose-based PD fluid Dianeal® and Extraneal® on cell 
activation and the synthesis of inflammatory mediators and matrix proteins in HPMC.


Spent PD fluids after an overnight dwell were obtained from PD patients (n= 10 in 
each group), and incubated with confluent growth arrested HPMC for 24h. The culture 
medium was then decanted, and the cells lysed for the analysis of inflammatory and 
fibrotic markers.


Dianeal® induced hyaluronan and IL-6 secretion in a time-dependent manner (P<0.05 
at 24h for both, compared with serum free medium). It also induced α-smooth muscle actin, 
fibronectin and collagen type I, III and IV synthesis, depolymerization of actin filaments, and 
decreased ZO-1 expression. Extraneal® increased hyaluronan and IL-6 secretion in HPMC 
by 25.9 ± 2.6% and 35.9 ± 5.4% respectively compared to Dianeal® (P<0.05 for both), 
while the synthesis of collagen type III and IV was comparable between the two groups. 
Furthermore, Extraneal® significantly induced fibronectin and collagen type I synthesis 
in HPMC compared to Dianeal® (P<0.05 for both). Although the normal cobblestone 
polygonal morphology of HPMC was relatively preserved after exposure to Extraneal®, 
there was depolymerization of actin filaments and discontinuation of tight junctions.


These data demonstrate that whilst Extraneal® confers therapeutic benefit with regard to 
fluid removal, it induces inflammatory and fibrotic changes and morphological abnormalities 
in the peritoneal mesothelium.
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Effect of Plasma Pentraxin 3 on Peripheral Arterial Disease in Hemodialysis 
Patients  Yijun Zhou,1 Zhaohui Ni,1 Jiwei Zhang,2 Weiming Zhang,1 Leyi Gu,1 
Jiaqi Qian.1  1Renal Division, Renji Hospital, Shanghai Jiaotong University 
School of Medicine; 2Vascular Surgery Division, Renji Hospital, Shanghai 
Jiaotong University School of Medicine.


Inflammation plays an important role in atherosclerotic disease. The relationship 
between PTX3 and peripheral arterial disease(PAD) is unknown. The present study is 
to clarify the effect of PTX3 on PAD in HD patients. 116 patients who had received HD 
therapy for more than three months and 30 healthy volunteers who were frequency-matched 
with respect to age and gender were enrolled. The participants were divided into three 
groups according to ABI(Ankel brachial index): PAD group(ABI<0.9), non-PAD group 
(ABI≥0.9) and controls (healthy volunteers). The plasma PTX3 levels were measured 
by ELISA. Clinical data and biochemical parameters were also collected. Logistic 
regression was used to estimate the association between presence of PAD and PTX3 as 
well as other potential risk factors. The results showed that the incidence of PAD in our 
dialysis center is 18%. Plasma levels of PTX3 were higher in PAD group than in non-PAD 
group(5.55±2.63ng/ml vs 2.32±1.29 ng/ml; P < 0.001), and were higher in total HD patients 
than in controls(2.9±1.03ng/ml vs 1.7±0.85ng/ml, P<0.001). PTX3 levels were also higher 
in non-PAD group than in controls(2.32±1.29ng/ml vs 1.7±0.85ng/ml, P=0.003). Univariate 
analysis showed a negative correlation between ABI values and PTX3 levels(r=-0.548, 
P<0.001), hsCRP, age, blood sugar and triglyceride. ROC curve of PAD showed that 
AUC of PTX3 was 0.901(P<0.0001).With the cut-off value as 4.06ng/ml, the diagnostic 
sensitivity and specificity in PAD were 81% and 91.5%. However, AUC of hsCRP was 
0.640(P<0.05). With the cut-off value as 3.33 mg/l, the diagnostic sensitivity and specificity 
in PAD were 57.1% and 56.8%. Logistic regression analysis showed that PTX3 levels was 
an independent predictor of PAD in HD patients (OR=9.755, P=0.001) as well as smoking 


history, hyperglycemia and hypertriglyceridemia. In conclusion, plasma PTX3 level may 
have a role in the atherosclerotic process of PAD and it may be an important predictor of 
PAD in HD patients.
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Inflammatory Cytokine Profile and Interaction with Solute Transport in 
Peritoneal Dialysis Patients within the Global Fluid Study  Mark Lambie,1 
James Chess,2 Kit Huckvale,1 Simon J. Davies,1 Nick Topley.2  1Keele University, 
United Kingdom; 2Cardiff University, United Kingdom.


We report the first analysis of inflammatory cytokines from the Global Fluid Study, set 
up in 2002 to establish the value of systemic and intraperitoneal biomarkers as predictors 
of clinical endpoints.


559 incident and 363 prevalent patients from 10 centres in the UK, Canada and Korea 
had plasma and 4-hour dialysate samples assayed by electrochemiluminescence using a 
commercial kit (Meso Scale Discovery Pro-Inflammatory Multiplex I). As some cytokines 
had a substantial number of values below the limit of detection, 1 was added prior to log 
transformation, obtaining a normal distribution for plasma γ-IFN, TNF-α and IL-6 and 
dialysate IL-6. IL-1β remained significantly skewed.


To test for the effect of cytokine dilution in dialysate, levels were correlated with input 
volume, but the association was weak, or insignificant (R=-0.040 to -0.145, p=0.012 to 
0.488). All dialysate samples auto-correlated (R=0.295 to 0.826, p<0.001), as did plasma 
samples (R=0.136 to 0.510, p<0.001). Generally dialysate concentrations were much 
lower than plasma, but ranged up to 35882 times that of plasma. Only IL-6 correlated 
between dialysate and plasma (R=0.259, p<0.001), but concentrations despite dilution 
are far higher.


In a multivariate analysis of solute transport, significant associations for incident 
patients were centre effect and dialysate IL-6 (p<0.001, partial η-squared≥0.112), 
systolic BP, gender, urine volume and day of PET (p<0.01,partial η-squared≤0.024). For 
prevalent patients, centre effect and dialysate IL-6 remain strongly associated (p<0.001, 
partial η-squared0.119) whilst gender and albumin remain significant (p<0.03, partial 
η-squared≤0.022). Other cytokines were not associated.


Plasma and dialysate cytokines auto-correlate within dialysate or plasma compartments 
but there is no consistent relationship between intraperitoneal and systemic inflammation. 
There is evidence of local cytokine production within the peritoneal cavity and, through 
IL-6, this production is more strongly associated with solute transport than any covariate 
described to date.
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Haemodiafiltration with Online Generation of Ultrafiltrate (HFR) Reduces 
the Activation of the Transcription Factor NF-kB: A New Approach 
To Limit Microinflammation in Dialyzed Patients?  Alessandro Amore,1 
Franco Bonello,2 Franca Giacchino,2 Valentina Daprà,1 Elisa Loiacono,1 
Roberta Camilla,1 Licia Peruzzi,1 Rosanna Coppo.1  1Nephrology Dialysis 
Transplantation, Regina Margherita University Hospital, Torino, Italy; 
2Nephrology Dialysis, Civic Hospital, Ivrea, Italy.


INTRODUCTION: Cardiovascular disease, the major cause of death in dialysis 
patients (HD), is correlated with microinflammation and oxidative stress. Nuclear factor 
kB (NF-kB) is detected in vascular lesions and enhanced by mediators released during 
dialysis and infections, as IL-6 and CRP. To limit this, a new dialysis technique (HFR) was 
proposed, combining diffusion, convection and absorbance, provided with an adsorbent 
cartridge of hydrophobic resins regenerating the ultrafiltrate (UF) which is used as an 
endogenous substitution fluid. Previous studies indicated that the absorbance cartridge 
induces a significant reduction of IL-6 and CRP levels.


We aimed at investigating if HRF may remove factors activating NF-kB in circulating 
blood cells.


METHODS: UF samples were collected 15 min after the start of HRF treatment in 
4 patients, mean age 75 years (range 69-81, 2 diabetic), on HD for 49.5 months (38-52), 
using polysulphone HF (convection) and polysulphone LF (diffusion) respectively before 
and after circulation on the absorbant cartridge (Selecta, Bellco, Italy). Samples were 
incubated with circulating lymphomononuclear cells (PBMC) isolated by Ficoll gradient 
from age and sex-matched healthy subjects.


Nuclear translocation of active NF-kB units (p50-p65) was evaluated by western blot 
analysis (values as densitometric arbitrary units) and confocal microscopy.


RESULTS: UF before circulation in the Cartridge sorbent bed (C) induced a significant 
increase in NF-kB p50 and p65 activation in PBMC, which was significantly blunted with 
UF collected after C (p50 before C 58.1±8.4, after C 10.6±3.4; p65 before C 61.2±9.4, after 
C 30.9±5.6; p105 before C 28.4±3.8, after C 6.7±2.3, all p<0.001).Results were confirmed 
by confocal microscopy.


CONCLUSION: HFR is a promising methodology to reduce the burden of pro-
inflammmatory circulating mediators in HD patients, attenuating NF-kB activation.
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Profibrotic Imbalance of Transforming Growth Factor-β/Smad Signalling 
and Enhanced Proteoglycan Expression in Nephrogenic Systemic Fibrosis  
Gisela Schieren,1 Thilo Gambichler,2 Lars C. Rump,1 Alexander Kreuter.2  
1Nephrology, University Hospital, Heinrich-Heine University Düsseldorf, 
Düsseldorf, Germany; 2Dermatology, Josefs-Hospital, Ruhr University, Bochum, 
Germany.


Nephrogenic systemic fibrosis (NSF) is an uncommon fibrotic disorder occurring 
after administration of linear gadolinium contrast agents in patients with severe renal 
insufficiency. The underlying pathogenetic mechanism of fibrosis remains to be elucidated. 
Transforming growth factor (TGF) β, a key player in the pathogenesis of fibrotic disorders, 
was found overexpressed in NSF skin lesions. Aim of this study was to analyze the TGFβ-
Smad-Connective tissue growth factor (CTGF) axis and proteoglycan expression in NSF 
skin lesions as compared to skin specimens of patients with systemic sclerosis (SSc), 
hemodialysis patients without NSF (HD) and healthy subjects (HS).


Protein and mRNA expression of TGFβ, the SMAD protein family, CTGF, tissue-
inhibitor of metalloproteinases 1 (TIMP1), the anti-fibrotic tumor necrosis factor alpha 
(TNFα) and the proteoglycans decorin and versican were examined.


Dermal expression of nearly all parameters differed in HD patients as compared to 
healthy controls, especially protein and mRNA expression of TGFβ and TIMP1 were 
increased. In comparison to HD patients and HS, we found elevated protein and mRNA 
levels for TGFβ, the profibrotic receptor-activated Smad 2 and 3 as well as for CTGF and 
TIMP1 in NSF and SSc skin specimens. Little differences between NSF and HD patients 
were seen for the common Smad 4, the inhibitory Smad 7 and for TNFα. Additionally 
protein and mRNA expession of versican and decorin expression were both increased in 
NSF lesions.


Our results suggest a profibrotic imbalance in the TGFβ-Smad-CTGF axis and an 
increase in proteoglycan expression in NSF skin lesions. Significantly elevated dermal 
expression of TGFβ and TIMP1 in non-NSF hemodialysis patients in comparison to 
healthy subjects emphasize the necessity of a hemodialysis control group for future 
histological investigations and suggest a preexisting profibrotic situation in the skin of 
hemodialysis patients.
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High Ferritin, but Not Hepcidin, Is Associated with Poor Immune Response 
to Influenza Vaccine in Hemodialysis Patients  Jaromir Eiselt,1 Lukas 
Kielberger,1 Terezie Sedlackova,2 Jaroslav Racek,2 Petr Pazdiora.3  1Internal 
Dept. 1, Charles Univ., Teaching Hospital, Plzen, Czech Republic; 2Inst. of 
Biochemistry, Charles Univ., Teaching Hospital, Plzen, Czech Republic; 3Dept. 
of Epidemiology, Charles Univ., Teaching Hospital, Plzen, Czech Republic.


Immune response to vaccination in hemodialysis patients (HD) can be influenced by 
disorders of iron metabolism, iron overload and inflammation. Elevated level of hepcidin 
is considered as a marker of iron metabolism impairment in HD.


We studied the influence of hepcidin and other markers of iron status to influenza 
vaccine (Influvac 2008/9) response in 40 HD. Immune response of HD was compared with 
46 controls without renal disease according to a serum anti-hemaglutinine antibody titer 
(anti-HA) before and 4 weeks after the vaccination. Parametric and nonparametric data are 
given as mean±SD and median (interquartile range), data were compared using t-test or 
Mann-Whitney test, respectively. Fisher or χ² test were used for count data.


Thirty-one HD (responders) attained seroconversion (at least 4fold rise in anti-HA) to 
at least one of three vaccine strains; 9 HD (nonresponders) did not respond to any strain. 
Responders had lower ferritin level (571±291 µg/L vs. 821±309, P=0.031) and were 
administered higher dose of intravenous (i.v.) iron within last 12 weeks [625(312-625) 
mg vs. 312(0-625), P=0.029]. The groups did not differ in hepcidin, soluble transferrin 
receptor, iron, transferrin, transferrin saturation, C-reactive protein, erythropoietin dose 
and hemoglobin level. Seroconversion to strains A(H1N1), A(H3N2) and B was noted 
in 20, 52 and 40% of HD, and in 11, 39 and 48% of controls, (HD vs. controls, P=ns). 
Postvaccination seroprotection (anti-HA≥40) to vaccine strains in HD (27, 85 and 95%) 
and controls (24, 96 and 98%) was also comparable.


Poor immune response to influenza vaccine in HD was assiciated with very high 
serum ferritin, but was not influenced by hepcidin nor other markers of iron state. We did 
not find any negative influence of i.v. iron on immune response. HD did not differ from 
controls in response to influenza vaccine, however, the immunogenicity of the vaccine 
strain A(H1N1) was insufficient.
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An Antioxidant Potential Represented as BAP May Predict the Prognosis of 
Patients on HD  Tomoko Ishii, Takayasu Ohtake, Yasuhiro Mochida, Kunihiro 
Ishioka, Machiko Oka, Ryota Ikee, Kyoko Maesato, Hidekazu Moriya, Sumi 
Hidaka, Shuzo Kobayashi.  Nephrology and Kidney & Dialysis Center, Shonan 
Kamakura General Hospital, Kamakura, Kanagawa, Japan.


BACKGROUND: It is well known that end-stage renal disease is associated with 
oxidative stress. However, little information is available concerning a relationship between 
serum antioxidant capacity in patients on hemodialysis (HD) and the clinical outcome.


METHODS: We conducted a prospective observational study including 119 maintenance 
HD patients. We examined a relationship between serum biomarkers of oxidative stress and 


clinical outcomes during 30 months’ follow-up period. As biomarkers of oxidative stress, 
we measured serum levels of CoQ10, and biological antioxidant potential (BAP), which 
were ascertained using the Free Radical Analysis System4 (FRAS4; H&D srl, Italy).


RESULTS: One hundred and eight patients completed the follow up. The basic 
characteristics of the patients were; 75 men and 33 women, age of 65.6±11.2 (mean±SD) 
yrs, HD duration of 6.8±5.3 yrs. During 30 months’ follow-up period, there were 25 
deaths, 25 incident cardiovascular events. Despite serum BAP levels distributed within 
normal range (>2200µM/L) in all patients, survival group showed significantly higher 
BAP values compared with those in death groups (3045±250µM/L vs. 2911±276µM/L, 
p<0.05). When serum BAP levels were divided into two groups by median (lower BAP 
group 2286∼3010µM/L, n=54 vs. higher BAP group 3020∼3585µM/L, n=54), the group 
with higher BAP values had better survival rate than that with lower BAP values on the 
Kaplan-Meier survival analysis using the log-rank test (p=0.05). Univariate analysis 
showed that all-cause mortality was statistically significant associations with age, BMI, 
serum levels of uric acid, albumin, BAP, and the presence of ACE/ARB. However, stepwise 
logistic regression analysis chose all factors other than BMI and serum levels of albumin as 
independent risk factors for death. On the other hand, CoQ10 did not have any correlations 
with clinical outcomes.


CONCLUSIONS: This prospective observational study indicated that an antioxidant 
potential represented as BAP may predict the prognosis of patients on HD.
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High Dialysate Calcium Modulates Advanced Protein Oxidation during 
Hemodialysis (HD) and Intravenous Iron Administration (IVIR)  David 
Tovbin,1 Amir Abd Elkadir,4 Hadar Biran,4 Amos Douvdevani,3 Sylvia 
Berman,6 Michael Miroshnik,1 Moshe Zlotnik,1 Yaron Ishai,2 Shimon Storch.5  
1Nephrology, Soroka Hospital; 2Chest Surgery, Soroka Hospital; 3Nephrology 
Laboratory, Soroka Hospital; 4Bimedical Engineering, Ben-Gurion University, 
Beer-Sheva; 5Nephrology, Bnai-Zion Hospital, Haifa; 6Nephrology Laboratory, 
Assaf Harofeh Hospital, Zerifin, Israel.


Intradialytic intravenous iron in hemodialysis (HD) patients (IVIR) is required for 
anemia correction. However, small amounts of IVIR compound release iron directly to 
plasma, where it can bind to ligands other than transferrin (proteins, potentially dialyzable 
ligands) and increase oxidative stress. Proteins (mainly albumin) can get oxidized to 
advanced oxidation protein products (AOPP) which are predictors of atherosclerosis. 
Potentially dialyzable ligands (mainly citrate) bound iron may be removed. Calcium (Ca) 
binding to albumin decreases its’ binding to iron and releases iron citrate complexes. We 
hypothesized that high dialysate Ca (HCa-3 mEq/L vs LCa-2.5mEq/L) decreases albumin 
binding to iron and oxidation to AOPP and increases iron binding to dialyzable ligands and 
removal. In a prospective randomized crossover 2-center study, 16 HD patients on high 
flux dialyzers (FX80, Fresenius) were evaluated on HCa and LCa (after at least 1 week on 
each) without and 1 week later with IVIR (100 mg iron saccharate in first hour to arterial 
HD line, 2-week washout). Evaluation, performed mid-weekly at HD start, 1 hour and 
end, included plasma AOPP and ionic Ca and dialysate iron levels (atomic absorption). 
Statistical analysis used paired non-parametric tests.


Plasma ionic Ca increased during HD on HCa (p<0.005 vs LCa-NS). At HD start 
plasma AOPP levels were higher on LCa (207 vs 170 µM, p<0.05).


At 1 hour, IVIR (vs no-IVIR) increased AOPP levels on LCa (206 to 281 µM, p<0.05 vs 
HCa-155 to 230 µM, NS). LCa (vs HCa) increased AOPP levels at HD end (no-IVIR-37%, 
249 vs 181 µM, IVIR-27%, 231 vs 180 µM, both p<0.05). No significant effects were 
demonstrated in dialysate iron.


In conclusion, HCa was associated with lower plasma AOPP levels and may be 
beneficial in reducing oxidative stress and risk for atherosclerosis.
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Sterile Inflammation Leads to Inadequate Cellular Stress Response 
of Mesothelial Cells after Exposure to Peritoneal Dialysis Fluid  Klaus 
Kratochwill,1 Michael Lechner,2 Rebecca Herzog,3 Bernd Mayer,4 Andreas 
Rizzi,2 Christoph Aufricht.1  1Department of Pediatrics, Medical University of 
Vienna, Austria; 2Institute of Analytical Chemistry, University of Vienna, Austria; 
3Zytoprotec GmbH, Austria; 4Emergentec Biodevelopment GmbH, Austria.


Peritoneal dialysis fluids (PDF) have recently been shown to trigger a range of 
stress related biological processes and the expression of heat shock proteins (HSP). We 
hypothesize that deleterious effects of PDF treatment are facilitated by insufficient cellular 
protection by HSPs. In this study immortalized mesothelial cells (MC) were exposed to 
PDF or control medium for 1 h and were then left to recover in growth medium for 24 
h. Differentially abundant proteins in the resulting 2D gels were identified by MALDI-
TOF MS². A PANTHER database search led to identification of the significantly enriched 
pathways “immunity and defense” and “TLR signaling”.


To test the relevance of the “immunity and defense” MC were pretreated with necrotic 
cell material (NCM) from MC homogenized in normal growth medium for 24 h. The 
pretreated cells were then exposed to PDF or control medium and allowed recover as 
specified for the proteomics experiment. We measured viability, release of interleukins 
(IL-6, IL-8) and expression of Hsp72 and Hsp27. Pre-incubation of MC with NCM indeed 
aggravates cell deterioration by PDF. Interestingly at the same time the increased cellular 
damage was not reflected by further elevated HSP expression.


Finally we evaluated the effect of the addition of anti-toll-like-receptor (TLR-2, TLR-4) 
antibodies in our model. While the addition of these receptor antagonists led to increased 
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Hsp72 expression after stimulation with PDF, without significant effects on LDH release, 
after consecutive treatment with NCM and PDF both LDH release and Hsp72 expression 
were lowered relative to control.


We prove that the systems biology approach can identify relevant unknown 
pathomechanisms in the in-vitro model of PD. Sterile inflammation worsens the effects of 
PDF treatment with abnormally low HSP levels in the system. The effect can possibly be 
modulated by involved receptors, which offers new possibilities in improving PD.
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Lipoic Acid Reduces Oxidative Stress in ESRD Patients on Maintenance 
Hemodialysis by Inhibiting Arachidonic Acid Cascade  Simone Manca-di-
Villahermosa,1 Mauro Maccarrone,2,3 Francesca R. Della Rovere,1 Annalisa 
Noce,1 Roberto Giacominelli-Stuffler,2 Roberto Palumbo,4 Massimo Taccone-
Gallucci.1  1Department of Internal Medicine, Tor Vergata University, Rome, 
Italy; 2Department of Biomedical Sciences, University of Teramo, Teramo, Italy; 
3European Center for Brain Research (CERC), Santa Lucia Foundation, Rome, 
Italy; 4Dialysis Unit, S. Eugenio Hospital, Rome, Italy.


Natural antioxidant Lipoic acid (LA) may reduce oxidative stress implicated in the 
pathogenesis of atherosclerosis (Sola S, Circulation 2005). Other natural antioxidants 
like vitamin E and N3 polyunsaturated fatty acids may exert this action also via a specific 
enzymatic inhibition of the Arachidonic acid cascade (Taccone-Gallucci M, Kidney Int 
2006).


To assess the possible antioxidant effects of oral lipoic acid (LA) on Cycloxigenase-
peroxydase (PHS) and 5-Lipoxygenase (5-Lox) in ESRD. A total of 15 patients, aged 33 to 
80 years (mean 60.2±14.5), on maintenance HD since 11 to 180 months (mean 49.6±47.5) 
were enrolled from a single center. All patients received a standardized treatment schedule 
of four-hour bicarbonate dialysis three times weekly with low-flux polysulphone membranes 
(Lo-PS; B Braun Gmbh, Melsungen, Germany). Lipid peroxidation (expressed as “oxidative 
index” A234/205), end products Prostaglandin E2 (PGE2) and Leukotrien B4 (LTB4) were 
compared in peripheral blood mononuclear cell (PBMC) membranes obtained before HD 
session at baseline and after a four-week oral supplementation of LA 800mg daily and again 
after a further four-week washout. P was calculated vs. baseline, by Wilcoxon test.


Membrane lipid peroxidation was reduced to 51% of baseline post LA (P<0.0001) 
and increased up to 97% of baseline after washout (P=0.43,NS). PGE2 and LTB4 were 
51.70±13.08 and 19.94±5.76pg/106 cells at baseline, 29.90±9.12 and 13.36±2.54pg/106 cells 
post LA (P<0.0001 and 0.0004), 51.94±14.80 and 20.68±2.54pg/106 cells after washout 
(P=0.96 and 0.65,NS).


As other natural antioxidants lipoic acid may thus reduce oxidative stress also via a 
specific enzymatic inhibition of the Arachidonic acid cascade.
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Angiotensin Receptor Blockade and Arachidonic Acid Metabolism in 
Circulating Lymphomonocytes of ESRD Patients  Simone Manca-di-
Villahermosa,1 Mauro Maccarrone,2,3 Annalisa Noce,1 Francesca R. Della 
Rovere,1 Luca Battistini,3 Roberto Palumbo,4 Massimo Taccone-Gallucci.1  
1Department of Internal Medicine, Tor Vergata University, Rome, Italy; 
2Department of Biomedical Sciences, University of Teramo, Teramo, Italy; 
3European Center for Brain Research (CERC), Santa Lucia Foundation, Rome, 
Italy; 4Dialysis Unit, S. Eugenio Hospital, Rome, Italy.


Angiotensin Receptor blocker (ARB) Irbesartan may reduce oxidative stress implicated 
in the pathogenesis of atherosclerosis (Sola S, Circulation 2005). Natural antioxidants 
like vitamin E, lipoic acid and N3 polyunsaturated fatty acids may exert this action also 
via a specific enzymatic inhibition of the Arachidonic acid cascade (Taccone-Gallucci M, 
Kidney Int 2006).


To assess the possible antioxidant effects of Irbesartan on Cycloxigenase-peroxydase 
(PHS) and 5-Lipoxygenase (5-Lox) in ESRD. A total of 15 patients, aged 29 to 72 years 
(mean 57.3±16.9), on maintenance HD since 9 to 162 months (mean 43.1±29.4) were 
enrolled from a single center. All patients received a standardized treatment schedule of 
four-hour bicarbonate dialysis three times weekly with low-flux polysulphone membranes 
(Lo-PS; B Braun Gmbh, Melsungen, Germany). Lipid peroxidation (expressed as “oxidative 
index” A234/205), end products Prostaglandin E2 (PGE2) and Leukotrien B4 (LTB4) were 
compared in peripheral blood mononuclear cell (PBMC) membranes, where Angiotensin 
receptor AT1 is expressed, obtained before HD session at baseline and after a four-week 
treatment with oral Irbesartan 300mg daily and again after a further four-week washout. P 
was calculated vs. baseline, by Wilcoxon test.


Membrane lipid peroxidation was enhanced up to 125% of baseline post Irbesartan 
(P=0.0004) and decreased to 86% of baseline after washout (P=0.0005). PGE2 and LTB4 
were 50.7±12.5and 18.24±4.6pg/106 cells at baseline, 591.63±95.6 and 57.84±9.3pg/106 
cells post Irbesartan (P<0.0001 and <0.0001), 110.5±31.2 and 13.2±3.2pg/106 cells after 
washout (P<0.0001 and <0.0001).


Hence, ARB Irbesartan does not seem to reduce oxidative stress via a specific enzymatic 
inhibition of the Arachidonic acid cascade.
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Chronic Periodontitis as a Cause for Chronic Inflammation in Patients with 
Chronic Kidney Disease  Andre A. Kaplan,3 George Fares,2 Effie Ioannidou.1  
1Oral Health and Diagnostic Sciences, University of Connecticut Health Center, 
Farmington, CT; 2Pionneer Valley Nephrology, Bay State Hospital, Springfield, 
MA; 3Nephrology, University of Connecticut Health Center, Farmington, CT.


Objectives: This pilot investigation was designed to elucidate the periodontal status 
of patients with chronic kidney disease (CKD) and its affect on markers of chronic 
inflammation: C-reactive protein (CRP) and interleukin 6 (IL-6).


Methods: 20 CKD subjects (9 patients with CKD stages 3 to 4 and 11 patients on 
hemodialysis) were compared with 15 systemically healthy subjects. Subjects met the 
following criteria: more than 10 teeth; no periodontal treatment in past 6 months; absence 
of systemic infection and no use of systemic antibiotics within last month. All subjects 
received a periodontal examination. Chronic periodontitis was defined by the presence of 
at least one tooth site with probing depth ≥4mm and bleeding on probing (BOP) in ≥10% 
of all sites. Blood samples were measured for serum CRP and IL-6. When a continuous 
variable was not normally distributed it was transformed.


Results: The prevalence of periodontitis was significantly higher in the CKD (64.7%) 
than the systemically healthy (3.4%) population (p=0.01). Serum CRP levels in CKD 
patients with periodontitis (23.3±31.0mg/L) were significantly elevated compared to 
subjects without periodontitis (4.3±2.8mg/l) (p=0.05). Comparing the same groups, serum 
IL-6 levels were elevated in subjects with periodontitis (18.4±14.7pg/mL vs. 16.3±27.6pg/
mL) but the difference was not significant (p=0.3). In the CKD group there was a negative 
correlation that approached significance between gingival inflammation as expressed with 
BOP and glomerular filtration rate (GFR) (r= -0.42, p=0.1).


Conclusion: There is an increased prevalence of periodontitis in patients with CKD 
when compared to healthy controls. Moreover, there was a trend towards a higher level of 
gingival inflammation with advancing stages of CKD. CKD subjects with periodontitis have 
a significantly higher serum CRP, suggesting that periodonitis may play a substantial role 
in promoting a chronic inflammatory state in patients with renal insufficiency.
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NADPH Oxidase Complex Activation and Overproduction of Reactive 
Oxygen Species (ROS) in Hemodialysis (HD) Patients (pts) Treated with 
Synthetic Membranes  Simona Simone, Marica Cariello, Stefania Pietanza, 
Maria Pia Dell’Oglio, Giuseppe Grandaliano, Francesco Paolo Schena, Giovanni 
B. Pertosa.  DETO, Renal, Dialysis and Transplantation Unit, Bari, Italy.


Oxidative stress (OS) and inflammation are non traditional cardiovascular risk 
factors in HD pts. NADPH oxidase enzyme may be involved in overproduction of ROS 
in HD. We studied the involvement of the NADPH oxidase in HD-mediated OS and the 
role of different dialytic membranes in modulating NADPH oxidase enzyme activity. 
Peripheral blood mononuclear cells (PBMC) were isolated from HD pts dialyzed for at 
least 1 year with synthetic membranes (S) (polysulphon/polyamide, 15 pts), EVAL (E, 15 
pts) and from 10 healthy subjects (C). Intracellular ROS generation was measured using 
2’,7’-dichlorodihydrofluorescein. NADPH-dependent superoxide generation was evaluated 
by chemiluminescence. In parallel, we investigated NADPH oxidase subunits gp91phox/
Nox2 and p22phox protein (Western blotting) and gene expression (RT-PCR). Higher serum 
C reactive protein levels were found in S (0.77±0.16 mg/dl) than E pts (.27±.47mg/dl; 
p=.01) and C (.25±.01; p=.02). ROS generation was significantly increased in PBMC from 
HD pts (.26±.05 AU) as compared to C (.09±.02 AU p=.04). S pts showed significantly 
higher levels of intracellular ROS generation (.28±.07 AU; p=.03) than C (.20 ±.07 AU), 
whereas ROS generation of E pts (.19±.7 UA) did not significantly differ from C. NADPH-
dependent superoxide generation was increased in PBMC from HD pts (31.59±4.64 RLU/
mg) compared with C (15.4±.8 RLU/mg; p=.04). Interestingly, S pts showed an increase in 
NADPH oxidase activity (36.67±5.92 RLU/mg) than E pts (20.2±2.6 RLU/mg; p=.05) and 
C (p=.01). Finally, HD treatment significantly increased both gp91phox/Nox2 and p22phox gene 
(p<.05 vs C) and protein (p<.01 vs C) expression. Interestingly, a slight, but not significant, 
reduction in gp91phox/Nox2 and p22phox protein and gene expression was observed in PBMC 
from E as compared to S pts.In conclusion, NADPH oxidase plays a key role in HD-induced 
OS. The use of E membrane, by reducing NADPH oxidase activity and ROS generation, 
may likely contribute to improve cardiovascular risk profile in HD pts.
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Tumor Necrosis Factor-α (TNF-α) Downregulated the Expression of Natural 
Resistance-Associated Macrophage Protein 1 (Nramp1) and Ferroportin1 
(FP1) in Polymorphonuclear Leukocytes (PMNLs) from Maintenance 
Hemodialysis Patients (mHD)  Yoshinaga Otaki, Masayoshi Nanami, Aritoshi 
Kida, Rie Kitamura, Masanori Tokuyama, Hiroshi Nonoguchi, Yukiko Hasuike, 
Takahiro Kuragano, Takeshi Nakanishi.  Internal Medicine, Kidney & Dialysis, 
Hyogo College of Medicine, Nishinomiya, Japan.


In mHD, the causes of susceptibility to infections have remained controversial. 
Nramp1 and ferroportin1 (FP1) in PMNLs and macrophages have been postulated to be 
associated with the protection from bacterial infection after phagocytosis. We have already 
demonstrated that Nramp1 and FP1 were downregulated in PMNLs from mHD. In the 
present study, we tested the effect of inflammatory cytokine on the expression of Nramp1 
in PMNLs. Methods: (1) PMNLs from 17 mHD and 17 controls(C) were obtained by 
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differential centrifugation. For determining PMNL Nramp1 and FP1 mRNA, the quantitative 
PCR was performed using TaqMan polymerase. mRNA abundance was normalized using 
the expression of GAPDH. For the quantification of Nramp1 protein, western blot analysis 
and immunohistochemistry was performed using anti Nramp1and FP1 polyclonal antibody. 
(2) PMNLs from C were incubated in the media containing TNFα for 2 hours, and mRNA 
and protein expression of Nramp1 and FP1 were quantified. Results: (1)The mRNA ratios 
of Nramp1 (C; 1.00 vs mHD 0.23) and FP1 (C; 1.00 vs. mHD 0.45)/GAPDH in mHD were 
significantly decreased compared to C, and Nramp1/GAPDH was also inversely correlated 
with serum TNFα. The protein abundance of Nramp1 and FP1 was also reduced in PMNLs 
from mHD. (2) TNFα ranged from 10 to 30 ng/ml decreased mRNA levels of Nramp1 (0 
ng/ml; 1.00, 10 ng/ml; 0.87, 30 ng/ml, 0.70) and FP1 (0 ng/ml; 1.00, 10 ng/ml; 0.42, 30 ng/
ml, 0.34) in PMNLs from C Western blot analysis also confirmed the decreased expression 
of these proteins. Conclusions: The expressions of Nramp1 and FP1 in PMNLs from mHD 
were significantly decreased which could be associated with TNFα. TNFα. might affect the 
susceptibility to infections in mHD via the downregulation of Nrampl and FP1.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2555


Role of Heme Oxygenase-1 in Protecting Regulatory T Cells from Apoptosis 
in Chronic Hemodialysis Patients  Pascal Meier.  Service of Nephrology, 
CHCVs – Hôpital du Valais, Sion, Switzerland.


End-stage kidney disease (ESKD) and especially chronic hemodialysis (HD) have been 
reported to induce regulatory T cells (Tregs) apoptosis. Given that there is a relationship 
between Tregs dysfunction and oxidative stress that may determine the inflammatory 
state of HD patients. We studied the regulation of oxidative stress in the induction of 
Tregs apoptosis (annexin V and DNA fragmentation). Total antioxidant capacity (TAC), 
antioxidants (superoxide dismutase (SOD) glutathione peroxidise (GPX) and reduced 
glutathione (GSH)), and biomarkers of oxidative stress were evaluated in plasma and 
Tregs from 15 HD patients with ESKD chronically hemodialyzed. Furthermore, heme 
oxygenase-1 (HO-1), an integral part of the anti-oxidant response element of cells was 
analyzed in order to prevent HD Tregs apoptosis. Indeed, induction of HO-1 in T cells 
may allow survival of the cell from oxidative injury. There was significantly decreased 
plasma TAC, decreased activities of antioxidant enzymes and decreased GSH levels along 
with increased thiobarbituric-acid-reactive substances and 8–hydroxy-2-deoxyguanosine 
(8-OHdG) levels in Tregs. The blood GPX activity was significantly reduced compared 
with patients with ESKD not yet on HD. Interestingly, pre-induction of HO-1 by hemin 
prevented HD-induced Tregs apoptosis, whereas inhibition of HO-1 activity (treatment with 
tin protoporphyrin, SN-P) enhanced HD-induced Tregs apoptosis in vitro. To further analyse 
HO-1 anti-apoptotic effect on Tregs, we used vitamin E-coated dialysis membranes. Indeed, 
these membranes have been demonstrated to reduce levels of oxidative stress in PBMCs of 
patients undergoing chronic HD. In this study, it was observed that Tregs harvested from 
patients hemodialyzed with vitamin E-coated membranes had greater expression of HO-1 
and lower Tregs apoptosis. We suggest that oxidative injury associated with chronic HD 
plays a role in Tregs apoptosis, and that pre-induction of HO-1 may attenuate HD-induced 
Tregs apoptosis. Use of antioxidants (vitamin E) may be used in an attempt to improve 
biocompatibility of HD, to reduce Tregs apoptosis and thus to improve micro-inflammation 
encountered in chronic HD patients.
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Paricalcitol and Inflammation in Hemodialysis (HD) Patients  Srinivasan 
Beddhu,1,2 B. Baird,2 G. Wei,2 J. Zittterkoph,2 I. Lavasani,2 W. Roberts,2 T. 
Greene.2  1VA SLC, Salt Lake City, UT; 2Univ of Utah, Salt Lake City, UT.


Paricalcitol therapy has been shown to be associated with decreased markers of 
inflammation in a small study of non-dialysis dependent CKD patients. The associations of 
paricalcitol therapy with inflammation in HD patients is unclear. Therefore, we examined 
the cross-sectional associations of paricalcitol therapy with high sensitivity C-reactive 
protein (hsCRP) in 86 HD patients.


Clinical data were obtained by patient interview and chart review. Paricalcitol was 
administered by the patient’s nephrologist based upon clinical indications. High sensitivity 
CRP was measured using nephelometry with Dade-Behring assay kits.


Patients were divided into no paricalcitol (N = 34) and paricalcitol groups (N = 52). 
Table 1 summarizes the clinical features in the two groups.
Table 1 Clinical Characteristics by Paricalcitol groups


No Paricalcitol Dose 
( n = 34 )


Paricalcitol Dose 
( n = 52 ) p


Paricalcitol Dose (mcg/ treatment) 0 ± 0 3.8 ± 2.0
Age (years) 49.9 ± 14.6 51.8 ± 17.2 0.65
Black (%) 6 12 0.28
Male (%) 56 61 0.65
Cardiovascular Disease (%) 56 52 0.72
Lung Disease (%) 21 8 0.08
Diabetes (%) 50 51 0.86
Smoker (%) 46 50 0.68
Serum Ca (mg/dL) 8.9 ± 0.9 8.9 ± 0.7 0.53
Serum P (mg/dL) 6.3 ± 2.1 5.6 ± 1.5 0.065
IPTH (pg/mL) 457 (226 – 679) 406 (226 – 626) 0.84
hsCRP (mg/L) 7.6 (3.5 – 15.1) 3.3 (1.2 – 10.6) 0.02
Continuous measures shown as mean ± SD or median (IQR)


Based on the CDC/ AHA definition, elevated CRP was defined as CRP > 3 mg/L. 
Adjusted for age, gender, race, cardiovascular disease, diabetes, lung disease and smoking, 
compared to the no paricalcitol group, the paricalcitol group had lower odds of elevated 


CRP (odds ratio 0.29, 95% CI 0.09 - 0.93). However, further adjustment for serum calcium, 
serum phosphorus and intact PTH attenuated this association (odds ratio 0.36, 95% CI 
0.10 -1.23).


We conclude that paricalcitol therapy might be associated with lower inflammation in 
HD patients but this association might be confounded by serum phosphorus. Further studies 
are warranted to determine whether paricalcitol therapy could amelioriate inflammation 
in HD patients.
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Association of Paricalcitol Dose with Higher Circulating Lipopolysaccharide 
Binding Protein (LBP) in Hemodialysis Patients  Youngmee Kim,1 Dominic S. 
C. Raj,2 Vallabh Shah,2 Jennet Ferguson,2 David Van Wyck,3 Csaba P. Kovesdy,1 
Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, Harbor-UCLA, Torrance, 
CA; 2George Washington Univ., Washington, DC; 3DaVita, Lakewood, CO.


Active vitamin D appears associated with greater survival in hemodialysis (HD) patients 
(pts). Higher circulating LBP level may be associated with salutary effects by binding 
to endotoxin & modulating soluble CD14. We have found that elevated LBP in HD pts 
is associated with greater survival. We now hypothesize that higher paricalcitol dose is 
associated with higher LBP in HD pts. In the stored specimens of 292 DaVita HD ptswho 
were on paricalcitol LBP was measured and was 21.9±22.8 mcg/ml (median: 13.6, Q25-50: 7.3-
26.3). Cumulative paricalcitol dose (averaged 37±36 mcg/mo) was divided into 3 a priori 
selected groups of <20, 20 to 50 and >=50 mcg/mo. ANOVA test showed that LBP levels 
and proportions of pts with the highest quartile of LBP (>26.3 mc/ml) were incrementally 
higher across increasing paricalcitol dose (p: 0.04 and 0.03, respectively):
Paricalcitol dose (mcg/mo) 0 to 20 (n=73) 20 to 50 (n=137) >=50 (n=82) p-value
LBP (mcg/ml) 18.7±19.7 20.5±20.1 27.1±28.2 0.04
LBP>26.3 mcg/ml (%) 19% 23% 37% 0.03
Intact PTH (pg/ml) 188±297 164±112 215±192 0.15


Logistic regression calculated odds ratio (OR) of being in the highest quartile (>26.3 
mcg/ml) across the same 3 dose groups, after adjustment for case mix (age, sex, race, 
diabetes, vintage, BMI, Kt/V) and malnutrition-inflammation complex (MICS) (albumin, 
creatinine, hemoglobin, nPCR, lymph%, IL-6, TNF-α, endotoxin and soluble CD14) were: 
Unadjusted: 1.59 (95% CI: 1.10-2.32, p=0.01), case-mix: 1.64 (1.10-2.48, p=0.02), and 
MICS: 1.64 (1.05-2.56, p=0.03). Using paricalcitol dose as a continuous variable, each 10 
mcg/month increase in dose was associated with a fully adjusted OR of 1.10 (1.01-1.19, 
p=0.02). Hence, higher doses of paricalcitol are significantly and independently associated 
with higher likelihood of having LBP>26.3 mcg/ml, which may be a potential mechanism 
linking paricalcitol to its survival advantages in HD patients.
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Vitamin D Deficiency Is Strongly Associated with Inflammation in African-
American ESRD Patients  Monnie Wasse,1 Francesca Cardarelli,1 Emir 
Veledar,1 Craig Hooper.2  1Emory University, Atlanta, GA; 2Centers for Disease 
Control and Prevention, Atlanta, GA.


Background: Chronically elevated levels of inflammation are present in ESRD patients, 
increasing the risk of atherosclerosis and CV mortality. Because vitamin D deficiency in 
the general population is linked with increased inflammation, we examined the relationship 
between low circulating 25(OH)D level and inflammation among a cohort of African 
American (AA) ESRD patients.


Methods: Prevalent adult patients receiving chronic outpatient hemodialysis at an 
Emory University Davita dialysis unit, who had undergone AV access angioplasty or 
thrombectomy between September 1, 2006- November 30, 2008 were included. Patients with 
current infection, vasculitis and known malignancy were excluded. Demographic, clinical 
and dialysis treatment data were collected via direct patient interview and medical record 
review. For assessment of inflammatory markers, a blood sample was drawn immediately 
prior to a midweek dialysis session.


Results: Data on 91 AA patients was obtained. Mean (SD) 25 (OH) Vit D level was 18.8 
(9.6) ng/ml, and was low (< 15 ng/ml) in 43% of patients. Low 25(OH) D concentration (< 
15 ng/ml vs. > 15 ng/ml) was associated with elevated serum levels of MMP-9 (P=0.01), 
IL-6 (P=0.02), and higher serum fibrinogen (P=0.05), and TIMP-1 (P=0.05). Angiotensin 
II was not associated with vitamin D, but trended toward significance (P=0.07). Following 
adjustment, higher serum 25(OH)D levels were associated with male gender (P=0.01), 
absence of diabetes (P=0.04), no past history of DVT (P=0.0003), and increased IL-10 
(P=0.01). Lower 25(OH) D was associated with increased IL-18 (P=0.04) and fibrinogen 
(P=0.03).


Conclusions: Lower 25(OH) D concentrations are strongly associated with higher 
pro-inflammatory and lower anti-inflammatory levels among prevalent AA ESRD patients, 
after controlling for other patient risk factors. This suggests that at higher levels, 25(OH)
D may act on the VDR of T-lymphocytes, increasing local 1,25 (OH)D and reducing Th1-
mediated cytokine production, while shifting T cell response toward Th2, anti-inflammatory 
cytokine production.


Disclosure of Financial Relationships: grant/research support: Davita Clinical 
Research Grant.
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Cinacalcet Improves Chronic Inflammation and Oxidative Stress in 
Hemodialysis Patients with Secondary Hyperparathyroidism  Kazuhiro 
Yamada, Shouichi Fujimoto, Yuji Sato, Kazuo Kitamura.  Circulatory and 
Body Fluid Regulation, Faculty of Medicine, University of Miyazaki, Miyazaki, 
Japan.


INTRODUCTION: Disturbance of mineral metabolism, chronic inflammation and 
oxidative stress in hemodialysis (HD) patients are reported to be cardiovascular risk. 
Mineral metabolism in patients with secondary hyperparathyroidism (2HPT) is improved 
by cinacalcet treatment, which may link to the reduction of increased inflammatory markers. 
This study was planned to clarify whether cinacalcet treatment would affect chronic 
inflammation and oxidative stress in HD patients with 2HPT.


METHODS: We enrolled 31 chronic HD patients with a serum intact parathyroid 
hormone (iPTH) > 300 pg/ml, or iPTH > 180 pg/ml and calcium (Ca) x phosphate 
(P) product > 55 mg2/dl2 under vitamin D analogue treatment for 2HPT. The dose of 
cinacalcet was started with 25 mg/day and titrated to achieve a serum Ca, P and iPTH 
in the target ranges. This study period was 24 weeks. Patients underwent the following 
measurements: bone mineral markers, high-sensitivity C-reactive protein (hs-CRP), low 
density lipoprotein cholesterol (LDL-C) and malondialdehyde-modified low density 
lipoprotein (MDA-LDL).


RESULTS: Cinacalcet treatment lowered the levels of serum corrected-Ca, P, and iPTH 
by 2.6 %, 16.0 % (p = 0.0003) and 71.8 % (p < 0.0001) at 24 weeks later. Similarly, the 
serum hs-CRP and MDA-LDL / LDL-C ratio after the cinacalcet treatment were significantly 
decreased compared with each baseline value: 628 (281 - 1475) vs 362 (276 - 987) ng/
ml, median (interquartile range), p = 0.0121; 11.0 ± 2.6 vs 10.4 ± 3.0 U/mg, mean ± SD, 
p = 0.0296. In stepwise multiple regression analysis, the reduction rate of serum hs-CRP 
after cinacalcet treatment showed an independent positive association with that of serum 
corrected-Ca, P and MDA-LDL. Additionally the reduction rate of serum MDA-LDL was 
independently and positively associated with that of serum LDL-C and iPTH.


CONCLUSIONS: The serum Hs-CRP and MDA-LDL / LDL-C ratio were reduced by 
cinacalcet treatment, as well as serum Ca, P and iPTH. Cinacalcet plays anti-inflammatory 
and anti-oxidative roles, in addition to the improvement of mineral metabolism in HD 
patients with 2HPT.
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Potential Advantages of Sevelamer in Terms of Oxidative Stress in 
Maintenance Hemodialysis Patients with Hyperphosphatemia  Yu-Feng 
Lin,1,2 Yung-Ming Chen,2 Kuan-Yu Hung,2 Ming-Hsiu Wu,2 Kwan-Dun Wu.2  
1Dept. of Internal Medicine, National Taiwan University Hospital Yun-Lin 
Branch, Yun-Lin, Taiwan; 2Dept. of Internal Medicine, National Taiwan 
University Hospital and National Taiwan University College of Medicine, 
Taipei, Taiwan.


Background. Hyperphosphatemia in end-stage renal disease is a major contributor to 
the development of cardiovascular disease. It has been recently proposed that sevelamer 
has anti-oxidant properties. However, the pleiotropic effects of sevelamer hydrochloride 
on oxidative stress of maintenance hemodialysis patients need to be clarified.


Methods. An eight-week, open-label, randomized study was conducted after a two-
week wash-out period. A total of 52 patients with ESRD on maintenance hemodialysis were 
screened for enrollment; 26 patients were randomized each to the sevelamer or calcium 
acetate groups. The study aimed to examine the association of sevelamer versus calcium 
acetate with oxidative stress markers in hemodialysis patients with hyperphosphatemia.


Results. There were no significant differences in changes of serum phosphorus 
(p=0.378) and adjusted serum calcium levels (p=0.980), but there were more hypercalcemic 
events in the calcium group (12.0% vs. 3.7%) during treatment. Total cholesterol level 
(p=0.003) and low-density lipoprotein fraction (LDL) cholesterol (p=0.001) decreased 
significantly in the sevelamer group. Total serum cholesterol (r=0.266) and LDL cholesterol 
(r=0.386) correlated to the changes of serum phosphorus levels during sevelamer treatment. 
Serum uric acid decreased significantly in the sevelamer group (p=0.020), and changed 
parallel to serum phosphorus changes (r=0.458). Decreases in serum luminol level (p<0.001) 
but not serum lucigenin level (p=0.593) were noted after sevelamer treatment.


Conclusions. The improvements in multiple lipid surrogates and oxidative stress show 
sevelamer to be a promising therapy for treatment of hyperphosphatemia in maintenance 
hemodialysis patients with a high risk of cardiovascular disease.
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High Phosphorus Levels Are Correlated with Microcirculatory Dysfunction 
in Patients with Advanced Chronic Renal Failure (CRF)  Hue Danh Thang,1 
Muriel Grooteman,1 Erik Serné,2 Yvo Smulders,2 Pieter Ter Wee,1 Geert-Jan 
Tangelder,3 Menso Nubé.1  1Nephrology, VU Medical Center, Amsterdam, 
Netherlands; 2Internal Medicine, VU Medical Center, Amsterdam, Netherlands; 
3Institute for Cardiovascular Research, VU Medical Center, Amsterdam, 
Netherlands.


Objective: Osteogenic alterations in the medial layers of conduit arteries are well 
known sequela of CRF. To assess whether comparable changes occur in the microcirculation, 
capillary density (CD) was measured by capillary nail fold microscopy (CNM). CD was 
correlated with parameters of mineral metabolism.


Methods: Besides 19 patients with CRF IV and 34 patients with CRF V (20 HD, 14 
PD), 18 healthy age-matched controls were included in the study. Skin capillary density was 
measured by CNM. Functional recruitment was calculated by measuring CD at baseline and 
after post-occlusive hyperaemia, whereas peak venous congestion was used to represent 
structural changes in CD. Serum Ca, P and PTH were measured in the fasting state.


Results: Data are shown in the table. At baseline, there was a trend toward a decreased 
CD in CRF patients (p = 0.09). Furthermore, functional and structural capillary recruitment 
was significantly different between controls and CRF (p<0.05). No correlations were 
found between capillary recruitment, Ca and PTH. Serum P levels correlated negatively 
with structural capillary recruitment in patients with both CRF IV and CRF V (r2= 0.26; 
p=0.02; resp. r2= 0.14; p=0.05).


Conclusion: Compared to age-matched controls, patients with CRF show an impaired 
capillary recruitment, not only structurally but also functionally. Especially the structural 
impairment correlates strongly and inversely with fasting serum P levels. Whether these 
microcirculatory abnormalities contribute to the clinical manifestations of the uremic 
syndrome is a matter of speculation.


Controls (n=18) CRF IV (n=19) CRF V (n=34)
Capillary density (n/mm2) mean ± SD
Baseline 54.5±18.6 42.4±15.2 44.2±17.0
Peak after post-occlusive hyperaemia 76.0±19.7 58.9±18.9* 57,9±20.3*
Peak venous congestion 75.0±20.4 59.4±20.3# 59.0±20.9$
*p<0.05 controls vs CRF IV/V; #p=0.06 controls vs CRF IV; $p<0.05 controls vs CRF V
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Serum Multiple Free Radical Scavenging Activities in Dialysis Patients: 
Evaluated by Newly Developed Analytical Method Using EPR Spin 
Trapping  Shigeru Owada,1 Yuji Sugano,1 Teruhiko Maeba,1 Aki Hrayama,2 
Atsushi Ueda,3 Takeo Sato,4 Takashi Ishizu.5  1Dialysis Center, Asao Clinic, 
Kawasaki, Kanagawa, Japan; 2Internal Medicine, Tsukuba University of 
Technology, Tsukuba, Ibaragi, Japan; 3Internal Medicine, Namegata District 
General Hospital, Namegata, Ibaragi, Japan; 4Internal Medicine, Kawasaki 
Municipal Tama Hospital, Kawasaki, Kanagawa, Japan; 5Internal Medicine, 
Tsukuba Central Hospital, Ushiku, Ibaragi, Japan.


Aim: Various kinds of oxidative stress markers have been reported in dialysis patients. 
However, there are no reports giving simultaneous analyses of several kinds of free radical 
scavenging activities (FRSA). We have developed analytical methods for six kinds of 
FRSA (O2


-, OH, RO, ROO, CH3 radicals and singlet oxygen) using an EPR photolysis 
technique.


The deviation value was calculated from each serum FRSA and expressed as the total 
radical scavenging activity (TRSA). The ABI and the quantity of triglyceride content in 
the LDL particles were analyzed as a marker of arteriosclerosis.


Methods: 45 maintenance HD patients (F/M=20/25, mean age=64.5±12.5 y, mean 
duration of HD= 110±82 M) were recruited. 13 healthy adults were used as controls (F/
M=7/6, mean age=36.3±10.8 y). The substrate for OH was H2O2, RO was AAPH, ROO was 
tBHP and CH3 was H2O2/DMSO. The above substrates were irradiated with UV (4000mW/
cm2, 5sec) and a specific radical spin adduct was obtained. In the case of the O2


-•and the 
singlet oxygen molecule, riboflavin and rosebenlgal were used as substrates respectively 
and 533nm visible light (1800mW/ cm2, 30sec) was used for an irradiation force. The O2


-


•adduct and the singlet oxygen adduct were obtained.
Results: OH and CH3 radical SA and singlet oxygen SA were lower in HD patients. 


O2
-•SA and RO radical SA were higher in HD patients. ROO radical SA was same as seen in 


controls. Calculated TRSA was significantly lower in HD patients. There was a significant 
correlation found between ABI and TG content in LDL. Between TRSA and ABI/TG content 
in LDL, significant correlations were also found.


Discussion: It was speculated that disorder/imbalance of serum scavenging activities 
for various kinds of free radicals promotes arteriosclerosis in HD patients.
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Mitochondrial Dysregulation and Increased Oxidative Stress in Patients 
with Chronic Kidney Disease  G. Zaza,1 S. Granata,1 S. Simone,1 G. Villani,2 
D. Latorre,2 P. Pontrelli,3 M. Carella,4 F. P. Schena,1 G. Grandaliano,1 G. Pertosa.1  
1DETO, Univ of Bari; 2Dpt of Medical Biochemistry, Biology & Physics, Univ of 
Bari; 3Dpt of Biomedical Sciences, Univ of Foggia; 4Medical Genetics Service, 
Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy.


Chronic kidney disease (CKD) is characterized by complex changes in cell metabolism 
leading to an increased production of oxygen radicals, that, in turn, has been suggested to 
play a key role in numerous clinical complications. Several reports have focused on the 
identification of biological elements involved in the development of systemic biochemical 
alterations in CKD, but the data are not exhaustive.


To better define the cellular machinery associated to this condition, we employed a 
high-throughput genomic approach based on Affymetrix microarray (HG-U133A). The 
genomic screening of peripheral blood mononuclear cells (PBMC) revealed that 44 genes 
were up-regulated in CKD patients on conservative treatment (CKD, n=9) as well as on 
hemodialysis (HD, n=17) compared to healthy subjects (HS, n=8) (p<0.001, FDR=1%). 
Functional analysis demonstrated that 11/44 genes were involved in the oxidative 
phosphorylation system. Western blotting for COXI and COXIV, key constituents of the 
complex IV of oxidative phosphorylation system, performed on an independent testing-
group (12 HS, 10 CKD and 14 HD) confirmed higher synthesis of these subunits in CKD/
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HD patients compared to HS (COXI: HS 0.47±0.36, CKD 1.61±0.41, HD 1.64±0.53, 
p=0.002; COXIV: HS 1.05±0.52, CKD 1.51±0.43, HD 1.82±0.52, p=0.02). Surprisingly, 
complex IV activity was significantly reduced in CKD/HD patients (4.1±1.9 and 6.0±1.6 
ng/min/mg protein, respectively) compared to HS (11.9±2.5 ng/min/mg protein, p=0.01). 
Finally, PBMC from CKD/HD patients presented higher reactive oxygen species generation 
(1.98±0.52 and 1.96±0.55 DCF fluorescence AU, respectively) compared to HS (1.0±0.41 
DCF fluorescence AU, p=0.001).


Taken together our results suggest, for the first time, that CKD/HD patients may have an 
impaired mitochondrial respiratory system and this condition may be both the consequence 
and the cause of an enhanced oxidative stress.
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Excretion of Mercury in Hair Was Decreased in Hemodialysis Patients 
(HD); Association with Inflammation and Malnutrition  Masayoshi Nanami,1 
Yoshinaga Otaki,1 Yukiko Hasuike,1 Takahiro Kuragano,1 Hiroshi Nonoguchi,1 
Takeshi Nakanishi,1 Hidekazu Takano,2 Yasushi Kagoshima,2 Tsuyoshi Sakai,3 
Yoshinobu Uozumi.3  1Internal Medicine, Division of Kidney and Dialysis, 
Hyogo College of Medicine, Nishinomiya, Hyogo, Japan; 2Graduate School 
of Material Science, University of Hyogo, Ako, Hyogo, Japan; 3Department of 
Technology Development, Ako Kasei Co., Ltd., Ako, Hyogo, Japan.


Exposure to low dose mercury has been suggested to be associated with reduction 
of mitochondrial enzyme activities and neurological, immunological and cardiovascular 
disorders. Removal of mercury into hair plays an important role in the development of 
its accumulation in the body. The underlying kinetics of mercury in HD is still poorly 
understood. In this study, we investigate the elimination capacity of highly reactive particles, 
such as mercury, in HD using their hair samples as one of major excretion pathways. 
Synchrotron radiation-excited X-ray fluorescence spectrometry (SRXRF) at Super Photon 
ring-8GeV (SPring-8) was able to provide highly sensitive detection of trace elements, 
which was used to measure hair mercury content. The study included 20 HD (9 males and 
11 females, 62.1 +/- 1.2 years). We examined the relation between hair mercury content 
and various serum parameters associated with inflammation and nutrition. There was a 
significant difference in hair mercury content between HD (30.1 +/- 4.1 ppm) and the healthy 
control (68.6 +/- 15.3 ppm). The hair mercury content was significantly decreased in patients 
with high CRP group (> 0.1 mg/l) (22.7 +/- 5.6 ppm vs. 40.5 +/- 5.3 ppm) compared with 
those of low CRP group (<= 0.1 mg/l) (p < 0.01). In simple linear regression analysis, the 
hair mercury content was positively correlated with hair selenium content and negatively 
correlated with tumor necrosis factor (TNF) -α. Moreover, in multivariable analysis, 
TNF-α was identified as an independent negative predictor, while pre-albumin was noted 
as a positive predictor of hair mercury excretion in HD. Conclusion: The present study 
suggested that, in HD, inflammation and malnutrition could decrease mercury excretion 
in hair, which might be an important factor in mercury accumulation.
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Assessment of Inflow Stenosis by Ultrasound: Results of a Prospective 
Study  Loay H. Salman, Marco A. Ladino, Marco Pagani, Alex Manju, Rajiv 
K. Dhamija, Oliver Lenz, Donna Merrill, Arif Asif.  Medicine, Division of 
Nephrology and Hypertension, University of Miami, Miami, FL.


Inflow stenosis (anastomosis and/or juxta-anastomotic area) is a major cause of a non-
maturation and decreased flow in patients with an arteriovenous fistula (AVF). Physical 
examination has recently been shown to diagnose AVF stenosis. However, it does not provide 
direct assessment of the stenotic lesions. While angiography provides direct imaging of the 
fistula inflow, this test is invasive and requires a referral to an interventional laboratory. 
Vascular ultrasonography is emerging as an important tool in the assessment of fistula 
stenosis. However, its accuracy when compared with the gold standard (angiography) in 
the assessment of inflow stenosis (IS) has not been evaluated. In this prospective study, 
we compared the accuracy of ultrasound to angiography in the assessment of IS. Fistulae 
patients referred to the interventionalist for non-maturation or low flow were included in 
this analysis. Ultrasound of the inflow was first performed. The images were recorded 
and the diagnosis made. Angiography was then performed to visualize the inflow region. 
A stenosis of at least 50% was considered significant. Two interventionalists read the 
ultrasound and angiography images separately. Data from 103 patients were available for 
analysis. Overall, ultrasound was negative in 52 cases for a significant IS. Of these, 47 
did not have significant angiographic lesions, while in 5 cases a stenosis of at least 50% 
was identified. Of the 51 significant stenoses identified by ultrasound, 50 were confirmed 
by angiography, while 1 was not. Consequently, ultrasonography had a sensitivity of 
91%, specificity of 98%, and positive and negative predictive values were 98% and 90%, 
respectively (Table). This prospective study reveals that ultrasound has a high degree of 
accuracy in the diagnosis of IS.
N=103 Angio


+ -
US + 50 1
US - 5 47
True Positive 50, False Positive 1, True negative 47, False negative 5, Specificity 98%, Sensitivity 91%, 
PPV 98%, NPV 90%.
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“You Should See What I Eat, Doc” An Analysis of the Diet of Hemodialysis 
Patients Using a Dialysis Specific FFQ  Alain Waked, Abdallah Geara, Georges 
Khoueiry, Omar Maarouf, Jacques Abi Rached, Isabelle Ayoub, Eileen Dunne, 
Marianne Smith, James Lafferty, Suzanne El-Sayegh.  Internal Medicine, Staten 
Island University Hospital, Staten Island, NY.


Objective: To obtain a detailed description of the diet of dialysis patients, hypothesizing 
that their caloric and fiber intake is below recommendations.


Design: Cross sectional study, using the “Block Dialysis. 1 Food Frequency 
Questionnaire” (FFQ).


Patients: There were 42 men and 29 women. They included 45 white, 18 African 
American and 8 Hispanic patients. Their mean weight and age were 71 kg and 63 years 
respectively.


Intervention: The FFQ was completed while patients were receiving dialysis. A 
dietician offered help as needed.


Results: The mean fiber intake was 9.9 g/d, significantly less than the recommended 
28 to 35 g/d.


The mean caloric intake was 22 (± 8) kcal/kg/d, which is less than the recommended 
25 to 35 kcal/kg/d.


38% of the caloric intake came from fat, while the recommendation is 20 to 35%.
49% came from carbohydrate, which complied with the 45 to 65% recommended.
14 % came from protein; this was in the normal range of 10 to 35%.
The mean protein intake was 0.8 ± (0.3) g/kg/d, which was lower than the recommended 


1 to 1.2 g/kg/d.
Conclusion: This is the first time dialysis patients’ diet analyses were done using a 


specifically developed and validated FFQ. Therefore, our results are less subject to the lack 
of direct assessment found in previous studies.


The increase in atherosclerotic diseases seen in ESRD patients might be partly due 
to the high fat and low fiber in their diet. This is likely a consequence of a diet lacking in 
fruit and vegetables as a result of potassium restriction.


The low caloric intake found here raises awareness about prevalent malnutrition in 
dialysis patients, and compels us to reinforce our recommendations to increase their total 
caloric, protein and fiber intake. We also recognize the need to keep emphasizing for patients 
that not all greens are high in potassium.


In light of our findings, studies should be done to see if revamping dietary counseling 
can improve the nutritional status of dialysis patients and to see if that can affect overall 
outcomes.
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Association of Body Fat and Survival in Hemodialysis Patients  Youngmee 
Kim,1 Claudia Luna,1 Amanda Luna,1 Allen R. Nissenson,2 Debbie Benner,2 
Csaba P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, 
LABioMed at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 3Salem 
VAMC, Salem, VA.


Hemodialysis (HD) patients (pts) exhibit an obesity paradox. It is not clear whether 
lower body fat is incrementally associated with death risk. We hypothesized that extremely 
low body fat (<10%) is a strong predictor of mortaliy. Using near-infrared interactance, we 
examined body fat percentage (%) in 671 HD pts from 8 DaVita clinics and investigated 
5-yr survival (2001-06). Pts were 53.6±15.0 yrs old and included 52% men, 30% Blacks 
and 54% diabetic. Total body fat percent was 27.04 ±10.49 (min: 5.1, max: 45.9). After 
dividing the pts into 5 a priori selected body fat % groups, the lowest fat <10% (compared 
to 20-30%) was associated with 2.5 to 3 times higher death risk after adjustment for age, 
gender, vintage, diabetes, Charlson index score, Black race (case-mix), and 2.9 times higher 
death risk after additional adjustment for albumin, hemoglobin, nPCR, phosphorus, TIBC, 
ferritin, calcium and creatinine (Table):
Body Fat % 
Group


<10% 
(n=34)


10%-<20% 
(n=156)


20%-<30% 
(n=210)


30% -<40% 
(n=182)


>=40% 
(n=89)


Unadjusted 0.85 (0.41-1.77) 0.70 (0.46-0.96) 1 (reference) 0.97 (0.68-1.40) 1.29 (0.84-1.98)
Case Mix 2.54 (1.13-5.71) 1.01 (0.65-1.58) 1 (reference) 0.71 (0.47-1.07) 0.96 (0.59-1.59)
MICS 2.96 (1.32-6.63) 1.06 (0.67-1.68) 1 (reference) 0.67 (0.44-1.01) 0.83 (0.51-1.38)


Cubic spline Cox models for body fat percent controlled for all of the above covariates 
confirmed the reverse J-shaped pattern (Figure):
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Hence, a low body fat% is associated with higher 5-yr mortality in HD pts even after 
adjustment for case-mix and other surrogates of nutritional status.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2568


Is Visceral Fat Mass a Risk Factor of Peritonitis or Exit Infection?  Soo 
Jeong Choi,1 Na Ri Kim,2 Seong Ah Hong,1 Moo Yong Park,1 Jin Kuk Kim,1 
Seung Duk Hwang.1  1Internal Medicine, Soonchunghyang University Bucheon 
Hospital, Bucheon, Gyuenggi-do, Korea; 2Internal Medicine, Soonchunhyang 
University Gumi Hospital, Gumi, Gyeungsangbuk-do, Korea.


Obesity is known to be a significant risk factor for catheter-associate infections in 
the hemodialysis (HD) or peritoneal dialysis (PD). Visceral fat mass is associated with 
cardiovascular risk and mortality. But, it is not known whether visceral fat mass is a 
risk of peritonitis or exit infection. The aim of the present investigation was to examine 
the association between visceral fat and peritonitis or exit infection among PD patients. 
The patients who started PD from Febrary 2006 to April 2008 and followed up at least 6 
months were enroled. All patients were measured fat amount and body composition using 
abdominal fat computed tomography (CT) and bioinfedance analysis (BIA) at the start. 
Lab and clinical data of peritonitis or exit infection were evaluated. All 46 patients (male 
23; mean 53.8±14.5 years old; 17 Diabetes) were enrolled. Visceral and subcutaneous 
fat mass were 85.1 ± 59.2 cm2, and 101.9 ± 64.4 cm2, respectively. BMI was 23.4 ±3.2 
(17.2-31.2). Twenty three patients didn’t experence peritonitis or exit infection. The other 
patients had total 35 peritonitis and/or 17 exit infection. Body composition including 
visceral (83.3 ± 50.7 cm2 v 86.4 ± 69.9 cm2, p=0.838) and subcutaneous fat mass (99.8 ± 
57.8 cm2 v 104.0 ± 71.7 cm2, p=0.831) were not different regardless of peritonitis or exit 
infection. Patients with peritonitis or exit infection were devided to group A (episode ≥2) 
and B (1 episode) according to episode account. Body weight, protein mass, mineral mass, 
intracellular fluid, and arm circumference in group A was greater than those in group B. 
But, there was no difference of BMI, visceral and subcutaneous fat mass. Old age (≥60 
years) and cardiovascular history was associated with group A. In conclusion, visceral fat 
mass may not be a risk factor for peritonitis or exit infection.


Disclosure of Financial Relationships: nothing to disclose
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Obesity Is Associated with Even Greater Survival Advantage in African 
American Hemodialysis Patients Compared to Other Races  Joni Ricks,1 
Elani Streja,1 Jessica E. Miller,1 Jennie Jing,1 Allen R. Nissenson,2 Stephen F. 
Derose,3 Csaba P. Kovesdy,4 Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, 
LABioMed at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 3Research, 
Kaiser Permanente, Pasadena, CA; 4Salem VA MC, Salem, VA.


Background: Overweight and obesity are associated with survival advantages in 
chronic disease states including in CKD patients undergoing maintenance hemodialysis 
(MHD). African American (AA) MHD patients have greater survival than White patients. 
It is not clear whether obesity-survival association is different across races. Methods: We 
examined 5-year (7/2001-6/2006) cohort of 138,773 MHD outpatients including 43,848 
AA outpatients in DaVita dialysis clinics using Cox models adjusted for case-mix and 
surrogates of Malnutrition-Inflammation Complex. Results: AA and non-AA patients were 
57.8±14.9 and 63.4±15.4 years old (mean±SD) and included 49% and 43% women, and 
46% and 48% diabetics, respectively. Across 11 a priori selected groups of body mass index 
(BMI) from <18 to >45 kg/m2, higher BMI up to 45 kg/m2 was incrementally and linearly 
associated with greater survival in AAs. Compared to the reference group (AA with BMI 
23 to <25 kg/m2), AAs in 40 to <45 kg/m2 had the lowest death hazard ratio (HR: 0.70, 
95% confidence interval [CI]: 0.61-0.81). However, in non-AA, BMI above 25 kg/m2 did 
not show considerable survival advantage with the exception of BMI of 40 to <45 kg/m2 
group (HR: 0.86 (95% confidence interval: 0.77-0.97) (see Figure).


Conclusions: Among MHD patients, the survival advantages of obesity is more 
prominent in AA and may be a contributor to the overall greater survival observed in AA 
dialysis patients. Across all subgroups of BMI in the obesity range (>30 kg/m2) AA patients 
have greater survival than non-AA patients


Disclosure of Financial Relationships: nothing to disclose
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High BMI Is Associated with Increase in Both Muscle Mass and Fat Mass 
in Non-Dialysis Dependent CKD  Csaba P. Kovesdy,1,2 Kamyar Kalantar-
Zadeh,3 Ali Iranmanesh.1,2  1Salem VA Medical Center, Salem, VA; 2University 
of Virginia, Charlottesville, VA; 3Harbor-UCLA, Torrance, CA.


It is unclear if high BMI represents increased fat, muscle, or both in patients with non-
dialysis dependent CKD (NDD-CKD), which makes it difficult to determine the mechanism 
of action responsible for the better outcomes associated with higher BMI in this patient 
population. We examined the association of BMI with total body fat percent (measured 
by DEXA) and muscle mass index (defined as muscle mass/height^2; muscle mass was 
measured by DEXA in the extremities) in 17 male patients with advanced NDD-CKD (9 
with BMI<26 and 8 with BMI>31). Associations were examined with linear regression 
and the ability of a BMI>30 to predict increased muscle or fat content was assessed by 
comparing areas under receiver operator curves (AUROC).


Higher BMI was associated both with increased body fat percentage and with increased 
muscle mass (Figure). No significant difference was found in the ability of a BMI>30 to 
predict higher fat vs. higher muscle mass (AUROC 0.86±0.10 vs. 0.94±0.05, p=0.5).


Higher BMI represents both an increase in body fat and muscle content in patients 
with NDD-CKD. Studies aimed at elucidating the mechanism(s) of action responsible 
for better outcomes seen in patents with CKD and elevated BMI should not rely on BMI 
alone as a definition of obesity.


Disclosure of Financial Relationships: nothing to disclose
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Do Different Fat Distribution Profiles Explain the Protective Effects 
of Obesity in the Dialysis Population?  Rebecca Pellicano,1 Kevan R. 
Polkinghorne,1 Boyd J. Strauss,2 Peter G. Kerr.1  1Department of Nephrology, 
Monash Medical Centre, Clayton, VIC, Australia; 2Body Composition 
Laboratory, Monash Medical Centre, Clayton, VIC, Australia.


Background: Obesity is a powerful predictor of mortality in the general population, but 
is protective in the dialysis population. Visceral fat has been shown to confer the majority 
of the increased cardiac and metabolic risk. We examined whether dialysis patients had a 
less atherogenic fat distribution profile.


Methods: Cross-sectional study (n=72) comparing fat mass and distribution between a 
group of obese patients with normal renal function and a group of incident dialysis patients. 
We measured body mass index (BMI), total body fat (TBF) by DEXA, and biochemical 
metabolic parameters. Visceral (VFA) and subcutaneous fat areas (SFA) were determined 
from computer tomography.
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Results: The obese group had significantly greater BMI and TBF compared to the 
dialysis group. On univariate analysis SFA was greater in the obese group 597.2 ± 153.9 vs 
304.9 ± 159.4cm2, p<0.001 whilst VFA (median 135.3cm2 (87.0, 149.9) vs 164.5cm2 (112.7, 
248.7), p=0.14) and VFA: SFA ratios (median 0.70 (0.4, 0.78) vs 0.19 (0.17, 0.3), p<0.001) 
were greater in the dialysis group. After multivariate analysis there was no difference in 
SFA between the groups but increased VFA and VFA:SFA ratios in the dialysis group 
persisted β coeff 0.5(0.2 to 0.8), p=0.001 and β coeff 0.5(0.2 to 0.8), p=0.003. BMI was 
more strongly associated with SFA than VFA.


Conclusion: Despite lower BMI and overall fat mass in the dialysis population, they 
have increased VFA and VFA: SFA ratios after adjustment for confounding factors. Thus 
we were unable to show a more beneficial fat distribution to explain the apparent protective 
effects of obesity in the dialysis population. Whether increased VFA increases cardiovascular 
events in the dialysis population requires further investigation.


Disclosure of Financial Relationships: nothing to disclose
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Regional Body Composition in Children with Chronic Kidney Disease  
Bethany J. Foster,1 Heidi Kalkwarf,2 Rachel Wetzsteon,3 Babette Zemel,3 Meena 
Thayu,3 Debbie Foerster,3 Mary B. Leonard.3  1Pediatrics, McGill University, 
Montreal, QC, Canada; 2Pediatrics, Cincinnati Children’s Medical Center, 
Cincinnati, OH; 3Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, 
PA.


The aim of this study was to characterize total and regional lean masses relative to body 
size and pubertal status in children with CKD. Total, trunk, and leg lean and fat masses were 
estimated from dual energy X-ray absorptiometry (DXA) scans in 138 children with CKD 
(13.6 ± 4.1 y) and 886 healthy controls (11.8 ± 3.9 y). Total lean was expressed as a z-score 
relative to height, leg lean relative to leg length, and trunk lean relative to sitting height-- 
using the controls as the reference. The z-score difference between each of 3 groups of CKD 
subjects (CKD stages 2-3, 4-5, and dialysis) and controls was determined by multivariable 
regression adjusted for sex, race, pubertal status, and fat. Table 1 shows the results.
Table 1
Difference from controls (95% CI) CKD 2-3 CKD 4-5 Dialysis
n 67 41 30
Total lean for height z 0.45 (0.22, 0.67) 0.25 (-0.036, 0.53) -0.11 (-0.40, 0.18)
Trunk lean for sitting height z 0.32 (0.063, 0.57) 0.78 (0.45, 1.10) 0.68 (0.31, 1.06)
Leg lean for leg length z 0.19 (-0.028, 0.41) -0.25 (-0.53, 0.018) -0.52 (-0.85, -0.20)


Trunk lean was significantly higher in all CKD subjects than controls. Compared with 
controls, leg lean was significantly lower only in dialysis; leg lean was not significantly lower 
in CKD 4-5 and not different in CKD 2-3. As a result, total lean was significantly higher in 
CKD 2-3 than in controls, not significantly higher in CKD 4-5, and not significantly lower in 
dialysis. Muscle makes up most limb lean, whereas organs contribute substantially to trunk 
lean. Preservation of organ mass and preferential distribution of excess water to the trunk 
may explain higher trunk lean among CKD subjects. Studies of regional body composition 
may be necessary to detect lean (muscle) deficits in children with CKD.
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BMI-for-Age Versus BMI-for-Height-Age as an Estimator of Adiposity 
in Children with CKD  Tao Gao,1 Mary B. Leonard,2 Babette Zemel,2 Heidi 
Kalkwarf,3 Bethany J. Foster.1  1Pediatrics, McGill University, Montreal, QC, 
Canada; 2Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA; 
3Pediatrics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.


BMI is recommended as a measure of nutritional status in children with chronic 
kidney disease (CKD). BMI, expressed as a z-score relative to age (BMI-age-z), reflects 
adiposity in healthy children, but may not reflect adiposity in the same way in children 
with CKD due to delays in growth and sexual maturation. Therefore, it has been suggested 
that BMI be expressed relative to height-age (age at which a child would be of average 
height; BMI-ht-age-z) in CKD. We aimed to determine whether BMI-ht-age-z provides 
a more accurate estimate of adiposity, as estimated by fat mass-for-height z-score (FMz), 
than BMI-age-z among children with CKD. Fat mass (dual energy X-ray absorptiometry), 
height, and weight were measured in 892 healthy controls (11.8 ± 3.9 y) and 152 children 
with CKD (13.9 ± 4.1 y; 15 CKD 2, 54 CKD 3, 24 CKD 4, 59 CKD 5, and 41 dialysis). 
Healthy controls were used to generate sex-specific BMI-for-age, and FM-for-height 
centile curves; BMI-age-z and FMz were calculated for all children. BMI-ht-age-z was 
calculated for CKD subjects. Sex-specific linear regression models were built to predict 
FMz from BMI-age-z, race, and sexual maturation among healthy controls; this included 
a significant interaction by race (males R2=0.69, p< 0.001; females R2=0.75, p<0.001). 
These equations were used to predict FMz for CKD subjects, and the difference between 
measured and predicted FMz was calculated. Then, BMI-ht-age-z was substituted for BMI-
age-z in the equations, and FMz re-predicted for CKD subjects; the difference between 
measured and the new predicted FMz was calculated. Using BMI-age-z resulted in a mean 
underestimation of FMz by 0.22 [95% CI 0.12, 0.33] SD among CKD subjects. In contrast, 
agreement between measured and predicted FMz was excellent when BMI-ht-age-z was 
substituted for BMI-age-z (mean difference -0.05 [-0.16, 0.05]). BMI-ht-age-z provides 
an estimate of adiposity among children with CKD that can be interpreted in a similar way 
to BMI-age-z in healthy children.
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Leg Lean and Fat Masses in Children with Chronic Kidney Disease  Bethany 
J. Foster,1 Heidi Kalkwarf,3 Rachel Wetzsteon,2 Babette Zemel,2 Meena Thayu,2 
Debbie Foerster,2 Mary B. Leonard.2  1Pediatrics, Montreal Children’s Hospital, 
McGill University, Montreal, QC, Canada; 2Pediatrics, Children’s Hospital of 
Philadelphia, Philadelphia, PA; 3Pediatrics, Cincinnati Children’s Medical 
Center, Cincinnati, OH.


Children with chronic kidney disease (CKD) are believed to be at risk for protein-energy 
wasting. We sought to assess leg lean and fat masses relative to leg length and maturation 
in children with CKD compared with healthy controls, and to identify determinants of 
lean deficits. Leg lean and fat mass were estimated from dual energy X-ray absorptiometry 
(DXA) scans in 138 children with CKD (13.6 ± 4.1 y) and 886 healthy controls (11.8 ± 3.9 
y). Leg lean (LLz) and leg fat (LFz) were expressed as z-scores relative to leg length, using 
the controls as the reference. The difference in z-scores between each of 3 groups of CKD 
subjects (CKD stages 2-3, 4-5, and dialysis) and controls was determined by multivariable 
regression. Additional models within the CKD subjects considered the impact of diagnosis, 
dialysis modality, duration of CKD, time on dialysis, current glucocorticoid use, and current 
growth hormone use. All models were adjusted for sex, race, and pubertal status; LLz 
models were also adjusted for LFz. Compared with controls, LLz did not differ in CKD 
2-3 [difference: 0.19 (95% CI: -0.03, 0.41); p=0.09], but was lower in CKD 4-5 [-0.26 
(-0.53, 0.02); p=0.07], and dialysis [-0.52 (-0.84, -0.20); p=0.002], but only significantly 
in dialysis. LFz did not differ significantly between any of the CKD groups and controls. 
In the models limited to CKD subjects, LLz was lower in CKD 4-5 [-0.55 (-0.95, -0.16); 
p=0.006] and dialysis subjects [-1.01 (-1.57, -0.44); p=0.001] compared with CKD 2-3. 
Current growth hormone use was associated with a significantly higher LLz [0.78 (0.14, 
1.42); p=0.02], and a lower LFz [-0.87 (-1.73, 0.004); p=0.05] compared with no use. 
No other covariates contributed significantly to the models. No leg lean mass deficits are 
evident among children with CKD 2-3. Children on dialysis have moderate leg lean mass 
deficits. Growth hormone use is associated with significantly higher leg lean and lower 
fat mass for leg length.
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Which Anthropometric Measure Is Most Predictive of Visceral Fat in 
Dialysis Patients?  Rebecca Pellicano,1 Kevan R. Polkinghorne,1 Boyd J. 
Strauss,2 Peter G. Kerr.1  1Department of Nephrology, Monash Medical Centre, 
Clayton, VIC, Australia; 2Body Composition Laboratory, Monash Medical 
Centre, Clayton, VIC, Australia.


Background: Visceral fat leads to increased cardiac and metabolic risk in the general 
and chronic kidney disease populations. Anthropometric measures have been shown to 
reliably predict visceral fat in these populations, but it remains unclear which is more 
predictive in the dialysis population. We examined the association between visceral fat, 
waist circumference (WC) and waist-to-hip ratio (WHR) to determine which measure 
was superior.


Methods: Cross-sectional study (n=119) of incident and prevalent dialysis patients. We 
measured body mass index (BMI), WC and WHR. Visceral (VFA) and subcutaneous fat 
areas (SFA) were determined from computer tomography. We determined the cut-off value 
of VFA for increased risk as >130cm2 and calculated area under the curves (AUC).


Results: The study group consisted of haemodialysis (83%) and peritoneal dialysis 
(18%) patients, with mean age of 55.1 ± 13.4yrs, sex (71% male) and diabetics (33%). 
Mean BMI (28.2 ± 6.2) and waist circumference (101.0 ± 17.0cm) were not different by 
gender. Mean WHR was greater in males (1.0 ± 0.8cm vs 0.9 ± 0.9cm, p<0.001). Mean 
SFA was 299.9 ± 156.6cm2, VFA was 180.8 ± 98.4cm2 and the proportion of patients with 
VFA>130cm2 was 66%. The unadjusted AUC of WC to predict VFA risk was 0.94 (0.91, 
0.98) and AUC of WHR was 0.84 (0.76, 0.91) p=0.002. After adjustments the AUC of WC 
was 0.95 (0.91, 0.98) and AUC WHR was 0.87 (0.8, 0.94), p=0.01.


Conclusion: Overall VFA was increased, with the majority of dialysis patients above 
the described cut-off level for metabolic risk. WC was a better predictor than WHR for 
VFA in this group. Whether increased VFA increases cardiovascular events in the dialysis 
population requires further investigation.
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A Comparison of Different Methods of Total Body Fat (TBF) Measurement 
in Dialysed Patients with Chronic Renal Failure (CRF)  S. Niemczyk,1 J. 
Matuszkiewicz-Rowinska,1 K. Szamotulska,2 R. Pacho,1 L. Wozniacki,1 K. 
Kucharska,1 E. Paklerska,1 A. Ahmed,1 M. Jedras,1 K. Romejko-Ciepielewska,1 
L. Niemczyk.1  1Warsaw Medical University, Poland; 2Mother and Child 
Institute, Poland.


Aims: a comparison of various methods of TBF measurement (DEXA, BIA, CT, 
Anthropometry, BMI) in dialysed pts. Patients and methods: In 60 pts (40 males aged 
between 29 and 81, av. 62.75, incl. 30 HD and 10 PD, and 20 females aged between 40 
and 79, av. 63.85, incl. 13 HD, 7 PD), DEXA (total fat, head fat, arms fat, legs fat, trunk 
fat), CT - slices were taken at the level of umbiculus. The fatty tissue (subcutaneous (SC) 
and visceral (VSC)) was evaluated by hand drawing, BIA and Anthropometry (skinfold 
thickness and calculating waist to hip ratio (WHR), height to hip ratio (HHR) i height to 
waist ratio (HWR)), and BMI surveys were made. Results: TBF in males measured by 
DEXA was 23.17±6.71%, BIA – 23.46±7.27 %, in females respectively – 33.77±5.15 % and 
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28.02±8.96 %. BMI in males was 25.22±3.10%, and in females 26.65±5.39%. Spearman 
correlations coefficiency with total DEXA fat was statistically significant in males with 
fat DEXA head (r=0.574, p=0.0001), fat DEXA arms (r=0.825, p=0.0001), fat DEXA 
legs (r=0.798, p=0.0001), fat DEXA trunk (r=0.791, p=0.0001), BIA (r=0.41, p=0.009), 
CT SC-fat (r=0.759, p=0.0001), CT VSC-fat (r=0.704, p=0.0001), CT fat total (r=0.769, 
p=0.0001), BMI (r=0.465, p=0.003), WHR (r=0.342, p=0.031), HHR (r= -0.432, p=0.005), 
HWR (r=-0.311, p=0.051). In females respectively fat DEXA head (r=0.244, p=0.0301), 
fat DEXA arms (r=0.746, p=0.0001), fat DEXA legs (r=0.573, p=0.008), fat DEXA trunk 
(r=0.878, p=0.0001), BIA (r=0.541, p=0.014), CT SC-fat (r=0.773, p=0.0001), CT VSC-
fat (r=0.812, p=0.0001), CT fat total (r=0.836, p=0.0001), BMI (r=0.638, p=0.002), WHR 
(r=0.549, p=0.012), HHR (r= -0.520, p=0.019), HWR (r=-0.427, p=0.06).


Conclusions: 1. The measurement of DEXA arms, legs and trunk and CT VSC and SC 
fat are sufficient methods of establishing total fat in CRF dialysed pts. 2. Results of DEXA 
and CT total fat measurement show that they are equally good methods of assessing TBF in 
CRF dialysed pts. 3. Among anthropometric methods BMI is still the most accurate one.
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Assessment of Intracellular Water in Hemodialysis Patients by Single-
Frequency and Bioimpedance Spectroscopy  Jochen Raimann,1,2 L. Liu,1,2 S. 
Abbas,1,2 R. Ramos,1,4 D. Ulloa,1,4 M. Tarallo,1,4 G. Kaysen,3,4 B. Gale,4 B. Larive,4 
P. Kotanko,1,4 N. Levin.1,4  1RRI; 2BIMC, NY; 3UC Davis; 4FHN Trial.


Intracellular water (ICW) is a measure of body cell mass, an important nutritional 
measure. Multi-frequency bioimpedance spectroscopy (BIS) has been validated in 
hemodialysis (HD) patients (pts) for measurement of muscle mass (MM) and ICW, using 
D2O and total body potassium (TBK) as standards. Single-frequency bioimpedance (SFBIA) 
measures resistance and reactance at 50 kHz. Kotler derived an algorithm for estimating 
ICW using these variables in a non-HD population (Kotler 1996). SFBIA has been measured 
in the entire cohort of the FHN study. We designed an ancillary study to measure ICW and 
TBW as well as MM in a cohort of these pts. We compared measurements of ICW using 
BIS with estimates of ICW in the same pts derived from SFBIA.


Pts were recruited in an ancillary study to the Frequent Hemodialysis Network (FHN) 
trial. SFBIA and BIS were performed at baseline before the mid-week HD session. BIS 
and SFBIA were done wrist-to-ankle (“whole body”). BIS and SFBIA were compared 
by Bland Altman plot and regression analysis. Data are displayed as mean±SD and 95% 
confidence interval, respectively.


48 pts were studied (30 blacks, 31 m; age 50±11 years). ICV determined by SFBIA 
and BIS did not differ and (Table 1) and were correlated (ICW(BIS) = 0.72*ICW(SFBIA) 
+ 5.58; R2=0.632, P<0.01). Bland Altman analysis did not reveal a systematic difference 
between the methods (Figure 1).


There is no difference in ICW assessed by SFBIA and BIS, using a whole body technique 
which does not efficiently include measurement of trunk water. Due to a lack of a gold 
standard for ICW the accuracy of the respective methods is unknown.
Table 1: Mean values of ICV (mean±stdev)


SFBIA BIS ∆(BIS-BIA)
n 45 47 45
ICW [L] 22.72±6.4 21.97±5.61 0.6 (CI -0.7 to 1.9)
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Extracellular Mass (ECM)/Body Cell Mass (BCM) Ratio Is a Predictor of 
Survival in Hemodialysis (HD) Patients (Pts)  Neal Mittman, Rakesh Sheliya, 
Jyotiprakas Chattopadhyay, Morrell M. Avram.  Avram Division of Nephrology, 
Long Island College Hospital, Brooklyn, NY.


Nutritional status is one of the most important factors influencing clinical outcomes in 
HD patients. ECM includes the non-metabolically active tissues along with extracellular 
water while BCM is the functional mass of the body. ECM/BCM ratio, which directly 
reflects the comparative volumes between intra and extracellular spaces, is one of the most 
sensitive indices of nutritional status. We have recently reported the prognostic importance 
of ECM/BCM ratio in our PD patients. The objective of the present study was to explore the 
relationship between ECM/BCM ratio and survival in HD pts. We enrolled 49 pts beginning 
in April 2000. On enrollment, demographic, clinical and biochemical data were recorded. 
Bioimpedance analysis (BIA) was used to determine ECM and BCM. Pts were followed up 
to June 2009. The mean age was 61±13 (SD) years. Fifty-five percent were women. Forty 
percent were diabetic. Mean ECM/BCM ratio was 1.37±0.30 (range:0.70-2.42). ECM/
BCM ratio was directly correlated with age (r=0.43, p=0.002) and inversely correlated 
with serum albumin (r=-0.34, p=0.03), serum creatinine (-0.58, p<0.0001), and total 
protein (r=-0.28, p=0.07). Pts with enrollment ECM/BCM ratio <1.3 had better cumulative 
survival up to 9 years (Kaplan Meier) than pts with ECM/BCM ratio ≥1.3. (p=0.04). Using 
multivariate Cox regression analysis, adjusting for age, dialysis vintage, gender and diabetic 
status, enrollment ECM/BCM ratio was an independent predictor of mortality (Relative 
Risk=1.054, p=0.028). For each ten percent increase in the ECM/BCM ratio, the relative 
risk of death was increased by about 23%.
Multivariate Cox’s regression analysis
Variables Relative risk p
ECM/BCM ratio percent 1.023 0.026
Age (years) 1.026 0.19
Gender (male vs. Female) 1.74 0.29
Diabetes (yes vs. no) 1.018 0.88
Months on dialysis 0.998 0.97


In conclusion, BIA derived ECM/BCM ratio correlated with biochemical indices of 
visceral and somatic protein stores (nutritional status), and was an independent predictor 
of mortality in hemodialysis pts followed up to 9 years.
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Association of Lean Body Mass with Serum Creatinine in Hemodialysis 
Patients  Youngmee Kim,1 Rajnish Mehrotra,1 Rachelle Bross,1 Joel D. Kopple,1 
Allen R. Nissenson,2 Csaba P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold 
Simmons Center, Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 
3Salem VAMC, Salem, VA.


In long-term hemodialysis (HD) patients (pts) serum creatinine level prior to an HD 
session maybe a measure of nutritional status (muscle mass and probably meat intake). 
We measured body composition including and lean body mass (LBM) using portable 
near-infrared interactance (NIR) in 747 DaVita HD pts and compared them to 3-month 
averaged pre-HD serum creatinine.Pts were 53.6±14.8 yrs and included 48% women, 
32% Blacks and 51% diabetics. Three-month averaged creatinine was 10.2±3.1 mg/dL. 
Correlation coefficients between serum creatinine and LBM was 0.26 and 0.19 without and 
with adjustment for case-mix (age, gender, race, diabetes, vintage, Charlson index, Kt/V). 
After dividing the LBM into 5 a priori selected groups, serum creatinine was incrementally 
higher across higher LBM quintiles (Table).


LBM (kg) <40 
(n=97)


40-<50 
(n=226)


50-<60 
(n=234)


60-<70 
(n=115)


>=70 
(n=75) P-Value


Creatinine (mg/dL) 8.5±2.4 9.6±2.8 10.8±3.3 11.3±3.3 11.7±3.9 <0.0001
Kt/V (single pool) 1.8±0.3 1.7±0.3 1.6±0.2 1.5±0.2 1.4±0.2 <0.0001
Albumin (g/dL) 3.83±0.38 3.86±0.35 3.96±0.38 3.94±0.32 3.86±0.44 0.0134
nPNA (g/kg/day) 1.10±0.26 1.07±0.23 1.09±0.22 1.06±0.24 0.99±0.22 0.0174
BMI (kg/m2) 22.3±3.6 25.9±4.5 25.9±5.5 28.1±6.3 32.6±7.3 <0.0001
Total Body Fat% 29.0±6.8 31.0±9.7 23.7±11.1 23.7±9.8 27.4±10.6 <0.0001


Spline models showed an almost linear association between LBM and creatinine even 
after multivariate adjustment (Figure).


In HD pts, serum creatinine is a surrogate of LBM.
Disclosure of Financial Relationships: nothing to disclose
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Plasma Ghrelin Relates with Nutritional Markers and Survival in 
Maintenance Hemodialysis Patients  Kyu-Beck Lee, Jea-Eun Lee, Seung-
Eun Huh, Yongsu Lee, Hyang Kim.  Division of Nephrology, Kanbuk Samsung 
Hospital, Sungkyunkwan University, School of Medicine, Seoul, Korea.


Purpose: Ghrelin stimulates food intake, growth hormone secretion and exerts potential 
effects on cardiovascular function. Plasma ghrelins are increased in patients undergoing 
hemodialysis (HD), but the role of ghrelin is not well characterized. The present study 
examined the correlations between the plasma ghrelin levels and nutritional markers, and 
we had observed the survival of patients for 3 years.


Methods: Sixty-four patients (M:F=39:25, age=6312 years) on maintenance HD were 
included. Baseline plasma ghrelin, leptin, malnutrition inflammation score (MIS), nPNA, 
hs-CRP and other nutrition markers were measured. These patients had been observed 
prospectively from 2006 to 2009.


Results: Plasma ghrelin levels were correlated with age (r=-0.57, P=0.00), serum 
albumin (r=0.29, P=0.02), and MIS (r=-0.34, P=0.01). However, plasma ghrelin levels had 
no correlation with plasma leptin (r=-0.20, P=0.12) and hs-CRP (r=-0.21, P=0.09). After 
3 years of follow-up, 16 patients (25%) had died. The patients were divided into 3 groups 
according to tertile of ghrelin level: 1st tertile (N=21, 432-914 pg/ml), 2nd tertile (N=22, 
915-1517 pg/ml), 3rd tertile (N=21, 1518-2562 pg/ml). The lower ghrelin group showed 
low survival than higer group in the Kaplan-Meier survival curve.


The relative risk (RR) of death in 1st tertile, 2nd tertile compared with 3rd tertile group 
were RR=4.19 [CI:1.16-15.26, P=0.03], RR=1.24 [CI:0.28-5.52, P=0.87], respectively.


Conclusion: In this study, plasma ghrelin level was associated with age and nutritional 
markers. In prospective study, survival was decreased in low ghrelin level group. It 
showed that ghrelin may have an important role in nutrition and survival in patients with 
maintenance HD.


Disclosure of Financial Relationships: nothing to disclose
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Association of Circulating Lipopolysaccharide Binding Protein and Survival 
in Long-Term Hemodialysis Patients  Kamyar Kalantar-Zadeh,1 Vallabh Shah,2 
Jennet Ferguson,2 Allen R. Nissenson,3 Csaba P. Kovesdy,4 Dominic S. C. Raj.5  
1Harold Simmons Center, LABioMed at Harbor-UCLA, Torrance, CA; 2Univ 
New Mexico, Albuquerque, NM; 3DaVita, Lakewood, CO; 4Salem VAMC, Salem, 
VA; 5George Washington Univ., Washington, DC.


Lipopolysaccharide Binding Protein LBP is a 60 kDa lipid/phospholipid binding and 
transfer protein, which facilitates interaction with CD14 receptor resulting in target cell 
activation. We recently showed that elevated soluble CD14 in long-term hemodialysis 
(HD) patients (pts) is associated inflammatory cytokine activation and mortality. We 
now hypothesize that higher LBP is associated with greater survival. We measured LBP, 
endotoxin and sCD14 level in a cohort of 287 DaVita HD pts. LBP, endotoxin, and sCD14 
were 22.2±22.8 µg/ml, 2.38±3.18 µg/ml and 7.17±2.42 µg/ml, respectively. Whereas 
sCD14 had significant positive correlations with tumor necrosis factor-α (TNF-α) (r=0.24), 
interleukin (IL)-6 (r=0.18), ferritin (r=0.21), and transferrin (r=-0.19, p=<0.001), LBP or 
endotoxin did not show any significant associations with these or with sCD14 (r <0.1). 
Over the 33 months follow-up, 59 pts died. Cox analysis adjusted for case-mix and other 
confounders including serum TNF-α, C-Reactive protein, IL-6, sCD14 and endotoxin 
showed that each 10 µg/ml increase is LBP is associated with 18% improvement in 
survival (hazard ratio: 0.82, 95% CI: 0.68-0.98, p=0.03), whereas endotoxin did not 
correlate with mortality:


Hence, while elevated sCD14 is a mortality predictor and positively related to markers 
of inflammation, circulating LBP may be a predictor of greater survival in HD patients. 
Future studies are needed to examine the usefulness of measuring or modulating LBP and 
sCD14 pathways in risk stratification, clinical decision-making process and/or improving 
outcomes of HD pts.
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Acute Responses of Several Hormones to Oral and Parenteral Nutrition 
Intrahemodialysis  Maria José M. J. Fernández-Reyes,1 Rosa R. Sanchez,1 
Manuel M. Heras,1 Laura L. Garcia,2 Cristina C. Grande,3 Rosa R. Codoceo,3 
Sonia S. Velasco,1 Alvaro A. Molina,1 Fernando F. Alvarez Ude,1 Pedro P. 
Iglesias.4  1Nephrology, Hospital General, Segovia, Spain; 2Farmacie, Hospital 
General, Segovia, Spain; 3Biochemical, Hospital La Paz, Madrid, Spain; 
4Endocrinology, H Ramon y Cajal, Madrid, Spain.


Introduction: Intradialysis parenteral nutrition (IDPN) has been used to improved 
nutritional status in malnourished hemodialysis patients. Intradialysis oral nutritional 
(IDON) although less used it is potentially more physiologic.


Objective: to evaluate the different effects on related nutrition hormones of IDPN 
and IDON.


Patients and methods:We included 7 stables malnourished haemodialysis patients 
whose received 1 month of IDPN and 1 month of IDON with a period of 4 weeks between 
each study. The first day they underwent IDPN or IDON we obtained blood samples before 
giving nutritional supplements and then hourly to analyse levels of glucose, insulin, and 
ghrelin


Results:Baseline levels of the different hormones and biochemical nutrition parameters 
after initiation of IDON and IDPN were not different. Figure 1 shows glucose, insulin,and 
ghrelin hourly evolution after administration of IDPN and IDON. We compared the curves 
obtained with IDPN and IDON using Wilcoxon’s intragroup and Mann-Whitney U tests 
(IDPN versus IDON, black arrow). Glucose and Insulin blood levels were significantly 
higher in IDPN than in IDON, 1 and 2 hours after starting intrahemodialysis nutrition, 
whereas those of ghrelin were lower.


Conclusion: IDON induces less increase on glucose and insulin levels and a lower 
descent on ghrelin, as compared with an equivalent nutritional supplementation administer 
intravenously. In view of that, we consider that oral nutritional supplementation, when 
possible, should be prefered in malnourished patients on hemodialysis.
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SA-PO2583


Hormonal Regulation of Eating and Energy/Protein Balance in 
Hemodialysis Patients  Manish Suneja,1 John Stokes,2 Victoria S. Lim.3  1Dept 
of Medicine, College of Medicine, University of Iowa, Iowa City, IA; 2Dept of 
Medicine, ; 3Dept of Medicine, .


To assess the roles of hormones on nutrition in hemodialysis patients (HD), we measured 
plasma hormones at designated times, protein/energy balance and appetite (visual analogue 
scale, VAS) in 8 controls (C) and 8 HD. Subjects received constant diet for 3 days, followed 
by 40 hrs of fasting (FA), then 20 hrs of ad-lib refeeding (FE). Energy expenditure (EE), 
protein nitrogen appearance (nPNA) and VAS were estimated at baseline (B), during FA 
and FE, and body composition, DEXA scan.


Means±SEM are presented in the sequence of C and HD and 3 periods- B, FA and 
FE; significant differences between C and HD are listed. Age (yrs): 48±6 and 44±6. 
Weight (kg):80±5 and 88±7; fat (%): 25±4 and 27±2. Energy (kcal/kg/day): Intake- C: 
29±2, 0, 25±3, HD: 26±2, 0, 25±3; EE (resting metabolic rate)- C: 19±1, 19±1, 23±1.5, 
HD: 18±1, 16±2, 22±1. Protein (g/kg/day): Intake- C: 1.1±0.1, 0, 0.8±0.1; HD: 0.9±0.1, 
0, 0.9±0.1; nPNA- C: 1.2±0.1, 0.8±0, 1.0±0.1, HD: 0.6±0.1, 0.7±0.1, 0.7±0.1. VAS, 
Hunger (1-10, 10 most hungry)- C: 4±1, 6±1, 5±1, HD: 5±1, 8±1, 6±0.4; Amount (1-10, 
10 able to eat a lot)- C: 5±1, 7±1, 6±1, HD: 5±1, 8±1, 5±0.4. Plasma hormones: Leptin 
(ng/ml)- C: 11±4, 6±2, 15±4; HD: 39±10 (<0.01), 10±6, 31±6 (<0.01). PYY (pg/ml)- C: 
102±9, 70±10, 166±25, HD: 432±47 (<0.01), 217±16 (<0.01), 472±32 (<0.01). αMSH 
(pmol/L)- C:13±2, 13±2, 12±2, HD: 24±11, 12±2, 14±2. Acylated ghrelin (pg/ml)- C: 
103±24, 84±8, 94±10, HD: 81±19, 46±8, 68±11. NPY pmol/L)- C: 66±6, 60±7, 55±8, 
HD: 134±12 (<0.01), 102±16 (<0.01), 116±15 (<0.01). Insulin (µU/ml) FA and FE- C: 
4±2 and 59±13, HD: 7±1 and 76±37.


Despite elevated leptin and PYY (increased secretion by kinetics) and low normal 
ghrelin, HD (well-dialyzed, no other illnesses) were not anorexic. Neither did they show 
excessive EE or protein catabolism, due likely to suppression of both peptides by FA, 
maintaining an intact negative feedback. Further, insulin response to FE was robust, favoring 
anabolism. These data suggest a resetting of hormonal profile regulating appetite, challenge 
the long-held view that HD are anorexic and catabolic and underscores the complexity of 
body mass regulation.
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Hemodynamic Changes Associated with Obesity in Patients with Normal 
Kidney Function and with Chronic Kidney Disease  Csaba P. Kovesdy,1,2 
Kamyar Kalantar-Zadeh,3 Ali Iranmanesh.1,2  1Salem VA Medical Center, Salem, 
VA; 2University of Virginia, Charlottesville, VA; 3Harbor-UCLA, Torrance, 
CA.


Obesity may be associated with paradoxically better outcomes in patients with non-
dialysis dependent CKD (NDD-CKD). The mechanisms responsible for this are unclear. 
We assessed central hemodynamic measures (aortic SBP, pulse pressure (PP), augmentation 
pressure (AUG)) and arterial stiffness (pulse wave velocity (PWV)) in 18 male patients 
with advanced NDD-CKD and 19 patients with normal kidney function. Obese (BMI>31) 
and lean (BMI<26) patients in both groups were matched for age, race, eGFR and diabetes. 
Associations of hemodynamic measures with BMI and with visceral abdominal fat amount 
(VAF, assessed with abdominal CT) were examined by linear regression.


Both higher BMI and higher VAF were associated with significantly lower aortic SBP 
and a trend towards lower (more favorable) aortic PP, AUG and PWV in patients with CKD, 
but not in patients with normal kidney function (Table).
Association of BMI and VAF with central hemodynamic measures and pulse wave velocity in patients 
wit CKD and with normal kidney function
 CKD Normal kidney function
 Coef. 95%CI Coef. 95%CI
BMI (per 1 kg/m2 higher) Aortic SBP -1.53 -3.01, -0.04 -0.02 -1.69, 1.64
 Aortic PP -0.59 -1.80, 0.63 0.65 -0.63, 1.92
 Aortic AUG -0.36 -1.09, 0.38 0.23 -0.49, 0.94
 PWV -0.15 -0.37, 0.07 0.14 -0.17, 0.45
VAF (per 1 cm2 higher) Aortic SBP -0.07 -0.13, -0.01 -0.02 -0.11, 0.07
 Aortic PP -0.04 -0.09, 0.01 0.02 -0.05, 0.09
 Aortic AUG -0.02 -0.05, 0.01 0.01 -0.03, 0.04
 PWV -0.01 -0.01, 0.01 0.01 -0.01, 0.03


Obesity is associated with more favorable central hemodynamic measures, and with less 
arterial stiffness in CKD. More research is needed to clarify the mechanism of a putative 
beneficial hemodynamic and vascular effect of higher visceral fat content in CKD.
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A Comparative Analysis of Nutritional Assessment Tools – Subjective Global 
Assessment (SGA), Bioelectrical Impedance Analysis (BIA) and Hand Grip 
Strength (HGS) in Dialysis Patients and Its Relation to Morbidity  Patricia 
Lalor,1 Katrina Campbell,1 Manasi Desai,2 Jan Flint,2 Andrew Davenport.3  
1Kings College, London, United Kingdom; 2Royal Free Hospital, London, United 
Kingdom; 3UCL Centre for Nephrology, University College London Medical 
School, London, United Kingdom.


Purpose: To compare SGA with HGS and BIA and examine relationship between 
nutritional status and morbidity in terms of length of hospital stay(LOS).


Methods: This was a cross-sectional study in 74 dialysis patients (51% males, mean 
age 60±17 years). SGA was used as main criterion to classify malnutrition. Body cell 
mass(BCM), skeletal muscle mass(SMM) and body fat mass(BFM) were measured by 
BIA. Pearson’s correlation and Bland Altman were used to assess agreement between SMM 
derived from BIA and HGS. A 12-month retrospective morbidity data was collected and 
compared to nutritional status.


Results: Malnutrition was found in 32% patients. There was significant correlation 
between skeletal muscle(kg) assessed by HGS and BIA(r=0.421, P=0.009). Bland 
Altman analysis shows mean bias of 3.58kg between HGS and BIA with wide limits of 
agreement(±13.9kg) which indicates that the methods cannot be used interchangeably. 
Patients classified as malnourished(SGA B/C) had significantly lower HGS and BIA 
variables and greater morbidity indicated by longer LOS compared with well nourished 
patients(SGA A).
HGS, BIA and LOS in relation to nutritional status assessed by SGA


SGA Classification P Value
A- Well Nourished B/C - Malnourished


HGS (kg) 20.4 ± 7.3 16.3 ± 5.9 0.034
BIA -BCM (% normal range) 100.1 ± 11.9 87.2 ± 10.3 0.002
BIA -SMM (% normal range) 100 ± 12.9 86.3 ± 11.0 0.002
BIA -BFM (% normal range) 183.7 ± 79.9 117.4 ± 88.0 0.023
Total unplanned LOS, days 19.0 ± 36.1 40.5 ± 43.9 0.001


Conclusion: This study confirms significant relationship between morbidity and 
nutritional status. Malnourished patients assessed by SGA, had reduced muscle mass by 
both BIA and HGS, although absolute values were not directly comparable. We recommend 
centres use one method to assess serial changes in muscle mass.
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Handgrip Strength as a Simple Indicator of Malnutrition and Inflammation 
in Men and Women on Maintenance Hemodialysis  Antonio A. Lopes,1,2 
Luciana F. Silva,3,4 Luzdivina U. Arias,5 Larissa S. Santos,3 Maria Tereza S. 
Martins,6 Cácia M. Matos,4 Gildete B. Lopes.2  1Departamento de Medicina, 
Universidade Federal da Bahia(UFBA), Salvador, BA, Brazil; 2Núcleo de 
Epidemiologia Clínica, UFBA; 3Universidade do Estado da Bahia; 4INED; 
5Hospital Espanhol; 6Clínica NEPHRON.


OBJECTIVE: To assess association between handgrip strength (HGS) and 
malnutrition-inflammation score (MIS) in men and women on maintenance hemodialysis 
(MHD).


METHODS: Cross sectional study of 300 Brazilian MHD patients (191 men and 
109 women, age=44.9±14.2 yr, median month on MHD=7.7) enrolled in the PROHEMO 
Study in the city of Salvador. HGS of the arm without the arteriovenous fistula was 
measured using a handgrip dynamometer (Takei Instruments, Japan). Body mass index, 
serum albumin, total-iron-binding capacity and the seven original components of the 
Subjective Global Assessment of nutritional status were used to determine MIS (Am J 
Kidney Dis 2001; 38:1251-63). Gender-specific linear regression models were used to 
assess associations between HGS and MIS with and without adjustments for age, vintage, 
serum hemoglobin and albumin, heart failure, diabetes, cerebrovascular disease and 
peripheral vasculopathy.


RESULTS: As shown in the figure HGS was inversely correlated (P<0.001) with lower 
MIS, both in men and in women.


Compared to men, women were found to have higher mean MIS (6.36±3.61 vs 
5.56±3.36, P<0.001) and lower mean HGS (20.38±6.54 vs 29.87±8.57, P<0.001). The 
reduction in MIS per one-unit increase in HGS after covariate adjustments was 0.224 point 
(P<0.001) for women and 0.111 (P<0.001) point for men.


CONCLUSIONS: Higher HGS was independently associated with lower MIS, both in 
men and in women on MHD. The results support the use of HGS as a simple measurement 
to identify MHD patients who need a more comprehensive evaluation of nutritional and 
inflammation status.
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Serum Creatinine and Five-Year Survival in 138,773 Maintenance 
Hemodialysis Patients  Elani Streja,1 Rajnish Mehrotra,1 Joel D. Kopple,1 Allen 
R. Nissenson,2 Csaba P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons 
Center, LABioMed at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 
3Medicine, Salem VA MC, Salem, VA.


Background: In maintenance hemodialysis (MHD) patients receiving any given 
hemodialysis regimen, serum creatinine measured prior to a HD treatment session is a 
measure of nutritional status including muscle mass and probably striated meat intake. 
We therefore hypothesized that higher serum creatinine is a robust short- and long-term 
predictor of greater survival. Methods: We examined survival predictability of monthly 
measured pre-HD serum creatinine – averaged into calendar quarterly values – in 138,773 
MHD patients in all DaVita clinics during the 7/2001-6/2006. Patients were observed for 
up to 5 yrs or until death or censorship. Time-dependent Cox models examined survival of 
7 a priori selected quarterly-averaged serum creatinine categories as well as for 5-yr time-
averaged continuous creatinine using cubic spline models, after adjustment for case-mix 
and measures of malnutrition-inflammation complex syndrome (MICS). Results: Patients 
were 61.9±15.5 yrs old and included 45% women, 32% Blacks, 15% Hispanics and 50% 
diabetics. Higher serum creatinine values were incrementally and linearly associated with 
greater survival in all models, within any selected period of time (1 yr to 5-yr cohorts) and 
after virtually any level of multivariate adjustment:


Conclusions: Higher serum creatinine levels are incrementally and linearly associated 
with greater long-term and short-term survival. This robust and strictly linear survival benefit 
may indicate the role of nutritional status, including muscle mass and probably meat intake, 
on longevity of MHD patients. An effect of illness, which can reduce both survival and food 
intake, cannot be excluded. Nutritional trials to examine this hypothesis are indicated.
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Impact of Malnutrition-Inflammation Score (MIS) on Protein Intake 
and Erythropoietin Responsiveness in a Large Hemodialysis Population  
Deborah A. Benner,1 Steve Wilson,2 Karen Spach,2 Kamyar Kalantar-Zadeh,3 
David B. Van Wyck.1  1DaVita, Inc., Lakewood, CO; 2DaVita Clinical Research, 
Minneapolis, MN; 3Harold Simmons Center, Harbor-UCLA, Torrance, CA.


Background: The MIS, a risk assessment tool used to risk-stratify nutritional status 
in hemodialysis patients, yields a single composite score based on information drawn 
from 4 categories (nutrition history, physical examination, body mass index and laboratory 
values) and 10 components. Each component is scored from 0 (normal) to 3 (severely 
malnourished).


Methods: In the first quarter of 2009, over 1100 dietitians recorded the MIS in DaVita 
in-center HD patients. We used the results to describe nutritional status in a large HD 
population, and evaluated the relationship between MIS results and both protein intake 
and epoetin (EPO) responsiveness.


Results: Records were available for 28,615 patients including 44% women, 34% 
African Americans, and 16% Hispanics. The MIS ranged from 0 to 29 with a bell-shaped 
distribution skewed sharply towards worse scores. We divided the MIS roughly into quartiles 
(TABLE), and trends across quartiles 1 through 4 were examined by p-for-trend, the adjusted 
model controlled for age, gender, race/ethnicity, diabetes, and vintage.
Malnutrition Inflammation Score (MIS)


0,1,2,3 
(n=7150)


 4,5 
(n=5840) 


6,7,8 
(n=6916)


≥ 9 
(n=8707)


Case mix 
adjusted 
p-for-trend


Age (yrs) 56.6 ± 15.4 59.7 ± 15.1 61.1 ± 15.2 64.6 ± 14.6 <0.0001
% Diabetics 60 71 73 72 <0.0001
nPCR 1.0±0.3 1.0±0.5 0.9±0.3 0.8±0.3 <0.0001
% nPCR<1.0 54 61 66 76 <0.0001
% EPO>15ku/wk 44 52 59 70 <0.0001
Hb (g/dL) 11.7±1.3 11.6±1.4 11.4±1.4 11.2±1.5 <0.0001
EPO/Hb 641±631 741±733 825±719 990±847 <0.0001


Conclusions: Among in-center HD patients, high MIS scores are significantly 
associated with older age, diabetes, low protein intake, and convincing evidence of EPO 
hyporesponsiveness.
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The Analysis of Hunger Tests Results in Malnourished and Obese Patients 
Treated with Hemodialysis (HD)  S. Niemczyk,1 J. Matuszkiewicz-Rowinska,1 
K. Romejko-Ciepielewska,1 E. Paklerska,1 K. Szamotulska,2 Z. Bartoszewicz,1,3 
W. Klatko,1 L. Wozniacki,1 L. Niemczyk.1  1Warsaw Medical University, Poland; 
2Mother and Child Institute, Warsaw, Poland; 3Institute of Medical Research 
PAN, Warsaw, Poland.


So far there have been no analysis of how adipocytokines, insulin and glucose behave 
during morning fasting in obese and malnourished HD pts.


The aim of this study is an analysis of concentration course of insulin, glucose, leptin, 
resistin and IR in a morning 4-hour hunger test in obese and malnourished HD pts.


Patients and Methods: We examined 25 HD pts. Group I-12 pts (5 men and 7 women) 
with BMI less than 21, aged between 37 and 85, av. 63,4. Group II-13 HD pts (5 men 
and 8 women) with BMI above 30, aged between 44 and 77, av. 54. We examined the 
concentration of insulin, glucose, leptin, resistin and HOMA-IR index on fasting state and 
4 hours after starvation.


Results: We observed a statistically significant difference in changes of posttest levels 
from baseline of insulin (-5.20 ± 7.66 vs -0.27 ± 3.82) and resistin (-0.88 ± 1.09 vs 0.66 
± 1.54) between G I vs GII (p=0.019, p=0.008). The baseline leptin level in HD pts is 
significantly higher in obese pts (122.50 ± 69.86) than in malnourished pts (21.29 ± 64.21) 
(p=0.002). In malnourished pts treated with HD insulin (12.47±11.70 vs 7.28±5.31) and 
resistin (15.39±4.15 vs 14.51±3.59) concentration and IR (2.37± 2.13 vs 1.42±0.93) fall 
during in 4-hour hunger test (p=0.007, p=0.019, p=0.012), in contrary to obese patients.


Conclusion: 1.The concentration of leptin in obese pts is significantly higher than in 
malnourished pts. 2. The fall of insulin, resistin concentration and IR in 4-hour hunger test 
is observed in malnourished pts in contrary to obese pts.
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Serum Albumin in Dialysis Patients with Leg Amputatuin: The National 
Kidney Foundation of South Carolina Nutrition Supplement Grant 
Program  Ahamad Alnajjar, Amr Elkinany, Abdullah Hamad, John Durham, 
Roxanne Poole.  Palmetto Nephrology PA, Orangeburg, SC.


Dialysis patients are characterized by having a high mortality rate due to multiple 
medical problems including peripheral vascular disease which subsequently leads to 
amputation. We studied the effect of nutrition supplements on albumin levels in Amputee 
patients versus Non-Amputees on dialysis (both peritoneal and hemodialysis). 


Methods: We studied dialysis patients who are receiving supplements through the 
National Kidney Foundation of South Carolina Nutrition Supplement Grant Program. 
Supplements were provided for three months (primarily Boost 1 can daily). We tracked 
albumin levels 3 months prior and 3 months after the supplement use.


Results: 186 dialysis patients received the supplements. 27 Amputee patients versus 
159 non-amputee patients had complete tracking data and were included in the study. 
Graph (1) below summarizes results. Months (4-6) represent supplement period. There 
was a statistically significant increase in albumin with p Value < 0.05 for both groups of 
interest. The improvement persisted after the supplement was stopped, but the mean values 
of albumin levels for the amputees were significantly lower than those of non-amputees.


Conclusion: While dialysis patients had a singnificant improvement in albumin 
level with nutritional supplement, dialysis patients with amputation did not. This failure 
could reflect the fact that albumin level decrease in inflammatory conditions like vascular 
disease.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2591


Both Albumin and Prealbumin Levels Are Associated with Inflammation and 
Diabetes While Prealbumin Alone Is Positively Associated with Body Mass 
Index (BMI) and Atherosclerosis Is Incident Dialysis Patients  George A. 
Kaysen,1,2 B. Grimes,3 G. M. Chertow,4 T. Dwyer,1 K. J. Johansen.5,6  1Medicine, 
UC Davis, Davis, CA; 2VA Northern California, Mather, CA; 3Biostatistics, 
UCSF, San Francisco, CA; 4Medicine, Stanford, Palo Alto, CA; 5Medicine, 
UCSF, San Francisco, CA; 6VA San Francisco, San Francisco, CA.


Background:The Comprehensive Dialysis Study (CDS) is a USRDS special study of 
patients starting dialysis during 2005 to 2007. One purpose of this study was to evaluate how 
BMI, inflammation and comorbidities influenced baseline albumin (ALB) and prealbumin 
(PreAlb) and their changes over time. Methods: ALB, PreAlb and the acute phase proteins 
C Reactive Protein (CRP) and α 1 acid glycoprotein (AAG) levels were measured at 
baseline and every 3 months for one year. Co-morbidities BMI were recorded from the 
2728 forms. Data were adjusted for age and sex with a mixed model. Results: Baseline 
ALB (3.5 ± 0.5 g/dL) and PreAlb (31.4 ± 9.2 mg/dL) were directly correlated with one 
another (P<0.0001) and inversely correlated with baseline CRP (median 7.5, range 1.0-
278.0 mg/L; P < 0.0001) and AAG (115.0 ± 35.9 mg/dL; P <0.0001). PreAlb but not ALB 
was significantly associated with BMI, PreAlb being higher by 0.26 mg/dL for each unit of 
BMI (kg/M2) (P<0.024). PreAlb but not ALB was also significantly lower among patients 
with atherosclerotic cardiovascular disease (by 3.4 mg/dL, P = 0.02). Both ALB and PreAlb 
were significantly lower (by 0.16 mg/dL and 3 mg/dL respectively) in diabetics. ALB and 
PreAlb were lower among patients who were unable to walk and among institutionalized 
patients. Both ALB and PreAlb were significantly lower among patients with CHF (0.17 
g/dL P = 0.021, and 6.8 mg/dL P<0.0001 respectively). ALB increased with time but there 
was no trend in PreAlb over time. However, at each time point both ALB and PreAlb were 
associated with coincident CRP and AAG level. Conclusions: Both ALB and PreAlb are 
closely associated with diabetes, inflammation and both CHF and functional status. PreAlb 
is associated with atherosclerotic disease and obesity.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2592


Effects of Short-Term Recombinant Human Growth Hormone Therapy on 
Nutrition, Quality of Life, and Inflammatory Status in Elderly Nondiabetic 
CAPD Patients  Yani He, Jianguo Zhang, Kailong Li, Jie Yang, Bengang Huo, 
Kaibing Li, Yingying Dong, Fei Xiao.  Dept. Nephrology, DaPing Hospital, 
Third Military University, ChongQing, China.


OBJECTIVE: Nutritional and inflammatory marker predict outcome in CAPD patients, 
in whom both malnutritional and inflammatory status are associated with increased 
morbidity and mortality. The metabolic effects of recombinant human growth hormone 
(rhGH) may improve the nutritional and cardiovascular health of MHD patients and 
consequently reduce morbidity and mortality. The aim of this study was to evaluate rhGH 
treatment for the improvement of the nutritional and inflammatory status in elderly non-
diabetic patients undergoing CAPD.


METHODS: A total of 23 elderly non-diabetic patients (mean age 68±7yrs.) who 
were on CAPD and had serum albumin levels < or =30 g/L were enrolled in this study. 
Eleven patients were assigned to 6 months of treatment with rhGH (AUBONNE/
SWITZERLAND,4IU, 3/Ws.c.), twelve patients were given vitamin B1(100mg,3/W,im) as 
placebo treatment. Changes in lean body mass (LBM), serum albumin levels, health-related 
quality of life, hsCRP, lipid profile and safety parameters were monitored.


RESULTS: LBM was increased significantly in rhGH treatment group when compared 
with placebo group(P < 0.05). Serum albumin, serum transferring and serum HDL increased 
(P < 0.05), and hsCRP was reduced significantly (P < 0.05). The Role Physical SF-36 
quality-of-life subscale was significantly improved in rhGH treatment group. There were 
no differences in clinically relevant adverse events between groups.


CONCLUSION: rhGH treatment improves nutritional and inflammatory status and 
health-related quality of life in elderly patients undergoing CAPD. It may benefit in 
improvement for health-related quality of and survival rate in elderly non-diabetic CAPD 
patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2593


L-Carnitine Supplementation and Adipokines in Patients with End-Stage 
Renal Disease on Regular Hemodialysis  Botond Csiky,1,2 István Wittmann,2 
Manfred Rauch,3 Wolfgang Rascher,3 Endre Sulyok.4  1Dialysis, FMC Dialysis 
Center Pécs, Pécs, Hungary; 2Nephrological Center and 2nd Dept Medicine, 
University of Pécs, Pécs, Hungary; 3Klinik für Kinder und Jugendliche, 
University of Erlangen-Nürnberg, Nürnberg, Germany; 4Institute of Health 
Promotion and Family Care, Faculty of Health Sciences, University of Pécs, 
Pécs, Hungary.


Chronic hemodialysis hemodialysis (HD) patients frequently encounter carnitine 
depletion, elevated adipose tissue-derived hormones/cytokines, that may contribute to 
accelerated arteriosclerosis.


Ten non-diabetic HD patients were studied over 28 weeks. In the 12 weeks treatment 
period 1g l-carnitine was given iv after each HD session. Measurements of plasma free- and 
acylcarnitines, insulin, leptin, adiponectin, resistin and ghrelin were performed at baseline, 
at weeks 2, 4, 8, 12 (treatment period) and at weeks 24-28 (post-treatment period).


L-carnitine supplementation resulted in progressive increase of free- and acylcarnitine 
levels. Plasma levels of insulin, resistin, leptin and ghrelin remained at the already elevated 
baseline values. L-carnitine therapy induced a significant increase in plasma adiponectin 
from 20.2±12.7 µg/ml (baseline) to 32.7±20.2 µg/ml in week 2 and 35.4±19.6 µg/ml in 
week 12 (p<0.03). During the post-carnitine period it remained unchanged.


Plasma insulin levels correlated positively with leptin (r=0.525, p<0.0001) and resistin 
(r=0.284, p<0.005); adiponectin levels correlated inversely with leptin (r=-0.255, p<0.02) 
and resistin (r= -0.213, p<0.04) irrespective of carnitine status.


Plasma levels of adipokines and related hormones are greatly elevated in patients on 
regular HD. L-carnitine administration further augmented the plasma levels of protective 
adiponectin, therefore it may have a role in preventing cardiovascular complications of 
uremia.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2594


Effect of Parenteral Supplementation of Vitamin B12 in Macrocytic 
Hemodialysis Patients  V. Su,1 K. Shalansky,1 J. Jastrzebski,2 G. Li,2 A. 
Martyn,3 C. K. Yeung,2 N. Zalunardo.2  1Pharmacy, Vancouver General Hospital, 
University of British Columbia; 2Nephrology, Vancouver General Hospital, 
University of British Columbia; 3Medicine, University of British Columbia, 
Vancouver, BC, Canada.


Purpose:
A deficiency of vitamin B12 can result in macrocytosis, anemia, and erythropoeitin 


resistance. Methylmalonic acid (MMA) may be a better indicator of vitamin B12 deficiency 
in hemodialysis (HD) than serum B12 levels. We assessed vitamin B12 status and the effect 
of parenteral vitamin B12 on hematologic indices in macrocytic hemodialysis (HD) patients 
and a group of normocytic controls.


Methods:
Prospective open-label cohort study of 62 HD patients (34 macrocytic, 28 normocytic) 


at Vancouver General Hospital (Canada) from Nov 08 to Mar 09. Patients were on HD 
≥3 months, on stable doses of ESA ≥6 weeks and iron replete (tsat ≥0.2). Patients with 
known causes of macrocytosis were excluded. Vitamin B12 1000 mcg IV was given once 
weekly post dialysis for 4 weeks. Data was collected at baseline and weeks +2, +6 and 
+12 post-vitamin B12 administration.


Results:
At baseline: all patients had serum B12 levels >200 pmol/L; there was no difference 


in serum B12 levels between groups (504 vs. 571 pmol/L, p=0.18); MMA was higher in 
the macrocytic group (0.56 vs. 0.48 umol/L, p=0.048); hemoglobin (Hg) was lower in the 
macrocytic group (119 vs. 125 g/L, p=0.03). Following IV vitamin B12: the macrocytic 
group had a greater reduction in MMA (-0.064 vs -0.0066 umol/L/wk, p=0.004) which 
was sustained to week 12. There was a transient increase in Hg in the macrocytic group at 
week 2 (+3.0 g/L, p=0.04). There were no significant changes in Hg, reticulocyte count, 
or MCV at weeks 6 and 12 compared to baseline in either group. Median darbepoetin dose 
remained constant at 20 mcg/week in both groups.


Conclusions:
IV vitamin B12 supplementation led to a sustained decline in MMA levels and a 


transient improvement in Hg in macrocytic HD patients, suggesting a possible functional 
vitamin B12 deficiency. However, there were no significant lasting changes in Hg or 
darbepoetin dose. These preliminary findings do not support routine parenteral vitamin 
B12 supplementation in HD patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2595


Offering Boiled Eggs during Chronic Hemodialysis Treatments Raises 
Serum Albumin Levels  Martin Sedlacek,1 Jessica A. Coy,2 Tracy L. Ingersoll,2 
Brian D. Remillard.1,2  1Division of Nephrology, Dartmouth Hitchcock Medical 
Center, Lebanon, NH; 2Fresenius Medical Care Lancaster, Lancaster, NH.


Introduction: Current quality initiatives in dialysis units run by Fresenius focus on 
providing protein supplements with the goal of attaining an albumin of 4.0g/dL. Federal 
regulations limit spending by the company to $50 per patient per year and, anecdotally, 
declines in serum albumin have been noted when supplements were stopped due to this 
financial constraint. Eggs are a cheap source of high quality protein that may allow year 
round supplementation. Here we tested if offering eggs during dialysis treatments improved 
serum albumin levels in our patients.


Methods: Boiled and pealed eggs were purchased from Weeks Medical Center Food 
Services and delivered daily to the dialysis unit. Every patient was offered one egg with each 
treatment. Within AHA dietary guidelines patients were allowed to have left over eggs if 
available. The usual indicator and outcome reports from the time before and after we started 
offering eggs were compared. Patients were asked to provide feedback by completing an 
anonymous questionnaire. JMP 7 (SAS, Cary, NC) was used for statistical analysis.


Results: 56 % of patients indicated that they ate the eggs always, often or sometimes. 
The percentage of patients with a serum albumin of >4g/dl increased from14±2% to 26.7±4% 
(p<0.05) while there was no difference in other dialysis indicator parameters.


Conclusion: The offering of boiled eggs during dialysis treatment is an effective 
method to improve protein malnutrition in a chronic hemodialysis population; however, 
not every patient accepts the eggs.


Acknowledgements: The authors wish to express their thanks to Lise Potter from 
Weeks Medical Center Food Services and all the donors to the Patient Care Fund.
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Adherence of HD Patients to Dietary Recommendations and Restrictions  
Vidia Filipponi, Stamatina Papaconstantinou, Paraskevi Liaveri, Stelios N. 
Zerefos, Nicholas S. Zerefos, Dimitrios Valis.  Renal Unit, Hygeia Hospital, 
Athens, Marousi, Greece.


Introduction: Sufficient nutrition is important in haemodialysis patients (HDpts) and is 
achieved by individualized energy and protein intake. During hemodialysis (HD), significant 
amounts of proteins are lost. A continuous restriction and reevaluation of potassium and 
phosphorus is also mandatory.


Methods: 91 HDpts were followed every 6 months for 2 years. Their nutritional status 
was categorized as good or bad according to the comparison of the recommended and 
the observed dietary intake. They were given 1gr/kg of dry body weight/day. Potassium 
and phosphorus intake was restricted to 2000 mg/day and 700 mg/day respectively and 
frequently reevaluated.


Results: During our 2- year study, the well-nourished HDpts’s number has increased 
from 58 (64%) to 74 (81%), while the number of malnourished pts decreased from 33 (36%) 
to 17 (19%). Pts with good dietary protein intake decreased from 72 (79 %) to 54 (59%). 
Pts with dietary potassium intake more than 2000 mg/day increased from 14 (15%) to 32 
(35%). Pts with phosphorus intake more than 700 mg/day, decreased from 69 (76%) to 55 
(60%) due to diet and phosphate binders.


Conclusion: The HDpts’s dietary compliance, in protein being lower than expected and 
in potassium higher, improved their nutritional status with energy and protein intake being 
adequate according to their needs regardless of their good or bad nutritional. Phosphorus 
balance was achieved by diet and phosphate binders.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2597


Phosphate Questionnaire in Dialysis Patients: To Help Identify Factors That 
Affect Phosphate Control  Peter H. Juergensen,1,2,3 Stephan M. Juergensen,1 
Tamzen J. Marchese,2 Fredric O. Finkelstein,1,2,3, Joni H. Hansson.1,2,3  
1Nephrology, Hospital of St. Raphael, New Haven, CT; 2Nephrology, Renal 
Research Institute, New York, NY; 3Nephrology, Yale University School of 
Medicine, New Haven, CT.


Attaining K/DOQI recommended guidelines for phosphate (PO4) is problematic with 
only 60% of dialysis patients (pts) achieving PO4 levels < 5.5 mg%. Attempts to improve 
PO4 control with pt education, PO4 binder,and diet instruction have not improved success 
rates. We decided to study pt knowledge and understanding of PO4 related issues in 96 
dialysis (47 HD and 49 PD) pts from the New Haven area. HD and PD pts results are 
similar and are presented together.


An IRB approved questionnaire was administered to assess the pts’ knowledge of 
PO4 related issues. All pts had a minimum of monthly visits by the unit dietician and 
nephrologist; they were on dialysis for a mean +/- SD of 24.7 months. The questionnaire 
was comprised of 20 questions with three domains: 7 knowledge of diet, 6 pt education 
and 7 medication.


A) Diet domain: Only 40 % of pts stated being very aware of high PO4 foods. When 
asked about PO4 content of specific foods, correct identification of high PO4 foods were 
as follows: 87 % dairy, 58 % nuts, 68% dark drinks, 42 % meats, but 22 % thought low 
PO4 foods contained a lot of PO4. 68 % thought the diet was difficult to understand; only 
67 % reported following their diet most of the time, 47 % reported eating high PO4 foods 
at least once in a while. B- Education domain 53 % reported wanting more education. Only 
29 % knew what the targeted PO4 level should be. When asked about their knowledge of 
why PO4 control was important, the mean score was 6.26 + 2.52 on a 1 (low) to 10 (high) 
scale. C. Medication domain: pts reported usually have no difficulty taking, obtaining 
or remembering to take their binders, although 49 % stated that they missed binders on 
occasion; 31 % stated they did not take binder if they ate outside of home.


The findings demonstrate that pts understanding of issues relating to PO4 control needs 
improvement. Educational tools need to be devised to improve PO4 control and examine 
whether these tools can improve outcomes for pts.


Disclosure of Financial Relationships: grant/research support: Genzyme.


SA-PO2598


Phosphorus (P) Control in Peritoneal Dialysis (PD) Patients (Pts) – Results 
from a Multicentre Study  M. J. Carvalho,1 A. Rodrigues,1 M. Amoedo,2 C. 
Abreu,3 A. Gaspar,4 T. Azevedo.5  1Nephrology, H Sto António, Porto, Portugal; 
2H Espírito Santo, Évora; 3H Sta Maria, Lisboa; 4H Sta Cruz, Lisboa; 5H Sto 
Espírito, Angra do Heroísmo.


We undertook a cross-sectional multicentre study in a large group of chronic PD 
Portuguese Pts to assess the status of P control and clinical and prescription factors 
influencing it.


Population: 406 adult PD Pts, from 16 centers, 53% females, aged 52 ± 15 years, 
20% diabetic, 27% anuric, 63% on APD. Sevelamer was prescribed in 39%, calcium 
carbonate in 27%, both sevelamer and calcium carbonate in 13%; vitamin D analogs in 
58%, cinacalcet in 36%.


Median P levels were 4,8mg/dl [IQR 4,1-5,8], the largest part of the Pts (63,6%) had P 
between 3,5 and 5,5mg/dl; 29,8% had hyperP (>5,5 mg/dl) and 7,6% hypoP (<3,5mg/dl). 
Approximately half (56%) had calcium between 8,5mg/dl and 9,5mg/dl, 20% >9,5mg/dl. 
Median iPTH was 339pg/ml [IQR 212-561], 58% had levels >300pg/ml, only 13% <150pg/
ml. Adequate control of P and calcium coexisted in 34%; coincident adequate control of P, 


calcium and iPTH only in 14%. Phosphorus levels were lower in diabetic (4,6 mg/dl [IQR 
3,8-5,5] vs. 4,9 mg/dl [IQR 4,1-5,9]; P=0,04] and in older (> 65 years) (4,2 mg/dl [IQR 
3,7 - 5,2] vs. 5,0 mg/dl [IQR 4,2 - 6,0]; P< 0,0001]; both these groups had lower levels of 
albumin. Phosphorus control was similar in anuric, compared with Pts with RRF (4,7 mg/
dl [IQR 4,0-5,9] vs. 4,8 mg/dl [IQR 4,1-5,7]; P=NS), and in Pts new to renal replacement 
therapy (77%), compared to the remaining (4,9 mg/dl [IQR 4,1-5,9] vs. 5,0 mg/dl [IQR 
4,2-5,9]). Phosphorus control was better in CAPD vs. APD (4,7 mg/dl [IQR 4,5-6,0] vs. 
5,0 mg/dl [IQR 4,2-5,9]; P= 0,008) despite identical RRF in the two groups. Adequate 
P control was equally distributed between users and non-users of P binders, vitamin D 
analogs and cinacalcet.


We show satisfactory P control on PD; diet and drugs allow targets to be met in the 
majority (63%), importantly even with anuria. Our results highlight the importance of 
attention to specific PD factors, as modality, to improve P adequacy. In our population we 
confirmed that previously defined guidelines goals on mineral metabolism are difficult to 
accomplish simultaneously.


Disclosure of Financial Relationships: nothing to disclose
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Impact of a Novel Dietician-Led Phosphate Control Initiative in a 
Haemodialysis Satellite Unit  Jan Flint,3 Manasi Desai,3 Tom Oates,1,2 Dakshina 
Jayasena,1,2 James Onwubalili,1,2 John Cunningham,1 Peter Dupont.1,2  1Dept 
of Nephrology, Royal Free Hospital, London, United Kingdom; 2Renal Unit, 
North Middlesex University Hospital, London, United Kingdom; 3Department 
of Nutrition & Dietetics, Royal Free Hospital, London, United Kingdom.


Aim: To assess the efficacy, safety and acceptability of a dietician-led phosphate control 
initiative in a satellite haemodialysis unit.


Methods: This was a prospective non-randomised observational study. 112 chronic adult 
haemodialysis patients were studied. Both groups were reviewed as part of a dietician-led 
monthly dialysis round. In group A (n=56) binder prescription was adjusted by the physician 
and in group B (n=56) by a dietician according to a pre-defined protocol. Data collected 
were serum calcium (Ca), inorganic phosphate (Pi) and PTH. Adherence to treatment was 
also assessed and binder use recorded. Any serious adverse events attributable to binder 
medications were also documented.


Results: Data are currently available for an 11-month study period. In the dietician-led 
arm, mean serum Pi at the beginning of the study was 1.64mmol/L falling to 1.28mmol/L at 
11 months. In the control group serum Pi was 1.73mmol/l falling to a mean of 1.44mmol/l 
(A vs B, p=NS at 11 mo; Student t test). Mean CaxPi fell in both groups over the study 
period with the intervention group achieving a significantly lower mean product [Group 
A 3.98 to 3.04 at 11 months and group B 3.92 to 3.48 {A vs B, p=0.049; Student t test)}. 
However, the proportions in each group achieving Renal Association / KDOQI targets for 
Ca and Pi were similar (A vs B, p=NS; Student t test).


No serious adverse events were encountered. An anonymous patient satisfaction 
questionnaire revealed that many patients felt that they were significantly better informed 
about their medicines than previously.


Conclusion: Our results suggest that dietician-led management of serum Pi using 
protocol-based prescribing is a safe, effective and acceptable approach with outcomes 
comparable with physician-led prescribing. This approach, when used with monthly dietetic 
consultations, seems to be an effective way of controlling hyperphosphataemia.
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High Phosphorus Intake Is Associated with Poor Survival in Maintenance 
Hemodialysis Patients  Nazanin Noori,1 Joel D. Kopple,1 Debbie Benner,2 
Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, LABioMed at Harbor-
UCLA, Torrance, CA; 2DaVita, Lakewood, CO.


Recent observational data relate hyperphosphatemia to a 20–40% increased risk of all-
cause death and cardiovascular death in maintenance hemodialysis (MHD) patients (pts), 
but little evidence is available concerning a possible association with dietary phosphorus 
(P) intake. We examined whether increased P intake is related to greater death risk in MHD 
pts. We examined the association between dietary P intake and death in a 5-yr cohort of 
224 randomly selected MHD pts from 8 DaVita clinics, using Cox models. Block’s Food 
Frequency Questionnaires (FFQ) were used to assess dietary intake during first 6 months 
of the study. Mean (±SD) age was 55±14.yrs, vintage was 35±29 mo. Subjects were 62% 
diabetics, 48% women, 25% Black, 53% Hispanic. Estimated dietary P intake, expressed 
in tertiles, was <532 [reference], 532-777 and >777 mg/d. The death hazard ratio (HR) was 
incrementally higher from the 1st to the 3rd highest tertile of P intake in the unadjusted 
model as well as case-mix (age, sex, race, comorbidity, vintage, insurance, marital, smoking, 
Kt/V), & nutritional status and MICS (protein, energy and K intakes, BMI, EPO dose, serum 
albumin, creatinine, calcium, P and ferritin, TIBC, hemoglobin, WBC, % lymphocytes, 
nPNA) & inflammatory measures (CRP, IL-6 and TNFα) adjusted models. HR tended 
to increase incrementally with P intake and was significantly greater in the 3rd tertile as 
compared to the first tertile of P intakes in 3 of the 4 models (Table):


Unadjusted Case-mix (CM) CM/die/ MICS CM/die/ MICS/ inflammation
1st tertile 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
2nd tertile 1.49 (0.84-2.64), 


p=0.16
1.67 (0.92-3.04), 
p=0.09


1.65(0.81-3.34) 
p=0.16


1.82 (0.86-3.83) 
p=0.11


3rd tertile 1.84 (1.06-3.19) 
p=0.02


1.96 (1.10-3.49) 
p=0.02


2.10 (0.81-5.43) 
p=0.12


2.45 (1.01-6.50) 
p=0.04


Hence, in MHD pts, higher dietary P intakes are associated with increased mortality 
even after adjustment for confounders including serum P.
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Serum Osteoprotegerin in Haemodialysis Patients – Association with 
Valvular Calcification and Simple Vascular Calcification Score  Veronika 
Bencova,1 K. Mariš,1 Z. Krivošíková,2 V. Spustová.2  1DIA-NE s.r.o., Nitra, 
Slovakia (Slovak Republic); 2Slovak Medical University, Bratislava, Slovakia 
(Slovak Republic).


Objective: The primary aim of this cross-sectional study was to investigate the 
link between valvular calcification (aortic and/or mitral valve) (VC), simple vascular 
calcification score (SVCS) and the concentration of physiological inhibitor of calcification 
osteoprotegerin (OPG) in patients on chronic HD. Secondary aim was to determine the 
potential differences between parameters of mineral metabolism, bone markers, 25(OH)
D, hsCRP, fetuin-A and occurrence of diabetes mellitus (DM) in patients with and without 
VC.


Materials and methods: 34 patients on chronic HD (20M/14F, mean age 57±11 
years) were included into the examination. Duration of dialysis was 4.2±3.5 years. Serum 
OPG was determined by sandwich enzyme immunoassay (Biomedica, Austria). VC were 
defined by echocardiograms which were read by a single experienced cardiologist. SVCS 
was evaluated in plain radiographic films of pelvis.


Results: 20 patients had VC, either annular and/or leaflet, 14 patients were without 
VC. The prevalence of VC was significantly greater among patients with DM (Chi-Square 
test p<0.032) with odds ratio for VC 6.0 (Cl 1.1-34.0). The mean OPG level was 21.1±7.2 
pmol/l. OPG conc. showed linear correlation with age (r=0.567, p<0.005) and duration 
dialysis (r=0.557, p<0.001). Stepwise multiple linear regression analysis showed that main 
predictor of VC was OPG (β=0.032, p<0.009). No significant changes were detected in 
fetuin-A conc., parameters of mineral metabolism, bone markers, 25(OH)D a hsCRP as 
well. In univariate analysis, significant association between VC and hsCRP (p<0.023), 
serum cholesterol (p<0.05) and iPTH (p<0.029) was found.


22 patients had vascular calcification (SVCS 1-4), 13 were without vascular calcification 
(SVCS 0). OPG conc. were significantly higher in patients with SVCS > 2 when compared 
with patients with SVCS ≤ 2 (24.2±6.4 vs 19.4±7.1, p<0.05).Conclusion: In our cohort 
of patients, only OPG was strongly related to age, valvular and vascular calcification and 
dialysis duration. OPG seems to be valuable indicator of vascular calcification in dialysis 
patient
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AN69 Membrane Attenuated Malnutrition and Chronic Inflammatory 
Condition of Hemodialysis Patients  Takahiro Kuragano, Minoru Furuta, 
Aritoshi Kida, Masayoshi Nanami, Toshinaga Otaki, Yukiko Hasuike, Hiroshi 
Nonoguchi, Takeshi Nakanishi.  Internal Medicine, Division of Nephrology and 
Dialysis, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan.


Malnutrition and inflammatory conditions in patients with hemodialysis(HD) are 
associated with cardiovascular diseases(CVD). Recently, protein-bound uremic retention 
solute (para-cresol(PC) and indoxyl sulfate(IS)) has been raised as uremic toxins, associated 
with CVD. Acrylonitrile-co-methallyl sulfonate(AN69) dialysis membrane binds to various 
cytokines and protein-bound uremic toxins. We compared the effect of AN69 or polysulfone 
membrane on inflammation, nutritional sate, and protein bound uremic toxins. (1) 
Experimental vivo study: 50 mL of whole blood was circulated for 2 hours in a microcircuit 
through a mini dialyzer (AN69 or polysulfone(PS) membrane). Serum interleukin(IL)-6 
and tumor necrosis factor(TNF)-α levels were significantly reduced after ex vivo session 
with AN69. In contrast, IL-6 and TNF-α were significantly increased with PS.


(2) In vivo study: 20HD patients were treated with PS(APS-SA; Asahi kasei, Japan) for 
3 month (first PS period), and switched to AN69 (Gambro, Sweden) for next 3 month(AN69 
period), and retuned to PS for next 3 month(second PS period). The reduction ratio of IL-6 
and PC with AN69 (49, 46%) was significantly higher than with PS (-8, 32%). Compared 
to the first PS period, total protein(TP), albumin(alb), and total cholesterol(TCHO) were 
significantly (p<0.05) increased in AN69 period. Furthermore, these increases in TP, alb, 


and TCHO in AN69 period were dissipated in second PS period [figure2]. Conclusion: PS 
membrane increases IL-6 and TNF-α, which may be caused by the activation of monocytes. 
The absorption of inflammatory cytokines and protein-bound uremic toxins by AN69 may 
attenuate microinflammation and the malnutritionnal condition of mHD.
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Survival of High Body Mass Index Based on the 5-Year Average of All 
Thrice-Weekly Measured Post-Dialysis Dry Weight in over 120,000 
Hemodialysis Patients  Kamyar Kalantar-Zadeh,1 Elani Streja,1 Rajnish 
Mehrotra,1 Stephen F. Derose,2 Jennie Jing,1 Allen R. Nissenson,3 Joel D. 
Kopple,1 Csaba P. Kovesdy.4  1Harold Simmons Center, LABioMed at Harbor-
UCLA, Torrance, CA; 2Research, Kaiser Permanente, Pasadena, CA; 3DaVita, 
Lakewood, CO; 4Salem VA MC, Salem, VA.


Background: The “obesity paradox” or “reverse epidemiology” has consistently 
been observed in maintenance hemodialysis (MHD) patients in that higher body mass 
index (BMI) at any point in time is associated with greater survival. It is not clear whether 
the time-averaged BMI shows similar associations. Methods: We calculated 5-year time-
averaged BMI based on the averages of thrice weekly measured post-HD dry weight in 
121,762 MHD patients in all DaVita clinics during the period 7/2001 to 6.2006, i.e. using 
up to 156 thrice-weekly post-HD dry weight values per year. Patients were observed for up 
to 5 years or up to death or censorship. Cox model were examined for 11 a priori selected 
BMI categories, as well as for continuous BMI values using cubic spline models, after 
adjustment for case-mix and measure of malnutrition-inflammation complex syndrome 
(MICS). Results: Patients were 61.1+/-15.6 years old and included 45% women, 32% 
African Americans, 14% Hispanics and 43% diabetics. Higher BMI values between 25 and 
45 kg/m2 were incrementally and linearly associated with greater survival, whereas low 
normal to low BMI values were linearly linked to increased death risk (Figure).


Conclusions: Survival advantages of higher time-averaged BMI values up to 45 kg/m2 
are observed in a large and contemporary national cohort of MHD outpatients. The risks 
vs. benefits of weight reduction in obese hemodialysis patients need to be investigated in 
interventional studies.
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Metabolic Syndrome Predicts Mortality in Non-Diabetic Patients on 
Continuous Ambulatory Peritoneal Dialysis  Jung Tak Park, Tae Ik Chang, 
Hyun Wook Kim, Jae Hyun Chang, Tae-Hyun Yoo, Shin-Wook Kang.  
Department of Internal Medicine, College of Medicine, Brain Korea 21, Yonsei 
University, Seoul, Korea.


Metabolic syndrome (MS) is associated with higher morbidity and mortality in the 
general population, but the corresponding effects in patients on dialysis have not been clearly 
defined. In this study, we prospectively investigated the effect of MS and its individual 
components on the outcome in non-diabetic peritoneal dialysis (PD) patients. The study 
subjects included 106 stable non-diabetic PD patients who had been on PD for more than 3 
months. We measured baseline characteristics, blood pressure, fasting blood glucose, lipid 
profiles, and high-sensitivity CRP (hsCRP), and defined MS using the modified National 
Cholesterol Education Program (Adult Treatment Panel III) criteria. Mortality, technical 
failure, and hospitalization were evaluated during the follow-up period. MS was present in 
50 patients (47.2%), and these patients showed higher baseline hsCRP levels (0.67; 95% 
CI: 0.50 to 0.94 vs. 1.78 mg/dl; 95% CI: 1.21 to 2.57; P < 0.001). There was no difference 
in 3-year survival rates between patients with and without MS (98% vs. 91%). However, 
patients with MS experienced significantly lower 5-year survival rates than patients without 
MS (93% vs. 73%, P = 0.02), although these groups did not differ in peritonitis rates (0.7 
± 1.4 vs. 0.4 ± 0.7 times/patient-years) and technical survival rates (63% vs. 71%). Cox 
proportional hazards analysis revealed that independent increase in mortality risk was 
associated with MS (RR: 7.65; 95% CI: 1.36 to 43.03; P = 0.02), baseline albumin (RR: 
0.041 95% CI: 0.01 to 0.30; P = 0.002), baseline hsCRP levels (RR: 1.12; 95% CI: 1.02 
to 1.22; P = 0.02), and systolic blood pressure (RR: 1.04; 95% CI: 1.01 to 1.08; P = 0.04). 
However, BMI (RR: 1.02; 95% CI: 0.84 to 1.24), fasting glucose levels (RR: 1.03; 95% CI: 
1.00 to 1.06), diastolic blood pressure (RR: 1.06; 95% CI: 0.99 to 1.14), and triglyceride 
levels (RR: 1.00; 95% CI: 0.99 to 1.01) had no impact on mortality. In conclusion, MS is 
prevalent even in non-diabetic PD patients, and is independently associated with long-term 
survival in these patients.
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Serum Neutrophil Gelatinase-Associated Lipocalin Levels Are Determined 
by Nutritional Status and White Blood Cell Counts but Not by Iron in 
Maintenance Hemodialysis Patients  Hirotaka Imamaki,1 Kiyoshi Mori,1 
Masashi Mukoyama,1 Takashige Kuwabara,1 Takashi Kuwahara,2 Toshiyuki 
Yoshida,2 Kikuo Okada,2 Masugi Satou,3 Toyoji Yamada,3 Kikuo Tanoue,3 
Masato Kasahara,1 Hideki Yokoi,1 Yoshihisa Ogawa,1 Tomoko Kawanishi,1 
Jonathan Barasch,4 Akira Sugawara,5 Naohisa Tomosugi,6 Kazuwa Nakao.1  
1Department of Medicine and Clinical Science, Kyoto University Graduate 
School of Medicine, Kyoto, Japan; 2Department of Nephrology, Saiseikai 
Nakatsu Hospital, Osaka, Japan; 3Misugikai Satou Hospital, Osaka, Japan; 
4Department of Medicine, College of Physicians and Surgeons of Columbia 
University, New York, NY; 5Department of Nephrology, Kyoto Medical Center, 
Kyoto, Japan; 6Proteomics Research Unit, Medical Research Institute, 
Kanazawa Medical University, Kanazawa, Japan.


Neutrophil gelatinase-associated lipocalin (Ngal) is an iron-transporting factor which 
has activities to induce nephron differentiation and protect the kidney, and its serum 
concentrations are elevated very rapidly in acute kidney injury. In the present study, by 
cross-sectional analysis, we examined correlation of serum Ngal levels with standard 
laboratory findings and with parameters of nutritional and iron status among 79 maintenance 
hemodialysis (MHD) patients in two dialysis centers. Patients with infection, cancer or 
elevated CRP levels (>0.5mg/dl) were excluded. Multivariate regression analysis showed 
that % creatinine generation rate (which was highly correlated to serum creatinine level), 
white blood cell (WBC) count, and anion gap (associated with normalized protein catabolic 
rate) were independent determinants of serum Ngal concentrations. None of the indices of 
iron metabolism, including blood hemoglobin, serum ferritin level and transferrin saturation 
were significantly associated with Ngal level. Furthermore, treatment of patients with iv 
iron injection caused elevation of ferritin, hemoglobin and hepcidin (a circulating factor 
involved in iron metabolism) levels, but Ngal levels were not affected. In conclusion, serum 
Ngal levels appear to be regulated by muscle mass, nutrition, and WBC counts in MHD 
patients, independently of iron.
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Association of White Blood Cell Count with Metabolic Syndrome in 
Peritoneal Dialysis Patients  Jung Tak Park, Tae Ik Chang, Hyun Wook Kim, 
Jae Hyun Chang, Tae-Hyun Yoo, Shin-Wook Kang.  Department of Internal 
Medicine, College of Medicine, Brain Korea 21, Yonsei University, Seoul, 
Korea.


Metabolic syndrome (MS) is associated with an increased risk of diabetes and 
cardiovascular disease. Although some data suggest that the prevalence of MS is higher 
in peritoneal dialysis (PD) patients, the factors related to this increased risk are not well 
elucidated. We, therefore, examined whether peripheral white blood cell (WBC) count is 
correlated with the risk of MS in non-diabetic PD patients. We enrolled 104 non-diabetic 
PD patients without current infections or chronic inflammatory diseases. Complete blood 
cell count, anthropometry, blood pressure, fasting glucose, insulin, and lipid profiles were 
measured after the first two hours of PD exchange with 1.5% dextrose dialysate in an 
overnight fasting state. The preceding overnight dwell was regulated to 1.5% dextrose 
dialysate to standardize the glucose load. MS was defined in accordance with the National 
Cholesterol Education Program (Adult Treatment Panel III) criteria. MS was present in 
49 patients (47.1%). Patients with MS had a higher WBC count (5715.1 ± 1546.3 versus 
7132.7 ± 1534.2 /µl, P < 0.001) and hsCRP levels (0.82; 95% CI: 0.35 to 0.84 versus 1.89 
mg/dl; 95% CI: 1.19 to 3.32; P = 0.01). WBC count increased significantly with the number 
of MS components (P for trend < 0.001). WBC count positively correlated with body mass 
index (r = 0.25, P = 0.01), insulin (r = 0.36, P < 0.001), HOMA-IR (r = 0.36, P < 0.001), 
and triglyceride levels (r = 0.33, P = 0.001), and negatively with HDL cholesterol levels (r = 
-0.36, P < 0.001). The risk of MS increased with higher WBC counts, resulting in an adjusted 
odds ratio of 1.65 (per 103/µl increase, 95% CI: 1.20 to 2.28, P = 0.002). However, when 
values were further adjusted for hsCRP levels, WBC count remained an independent factor 
associated with MS (OR: 1.58; 95% CI: 1.13 to 2.20; P = 0.01), conversely, the significance 
of hsCRP levels disappeared with adjustment for WBC count (OR: 1.10; 95% CI: 0.98 to 
1.17; P = 0.15). These findings demonstrate that MS is prevalent among non-diabetic PD 
patients and that WBC count is strongly associated with MS and its components.
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Effect of a Vitamine E-Coated Polysulfone Membrane on Oxidative Stress 
in Chronic Dialysis Patients: An Ex- and In-Vivo Study  N. K. Man,1 Beatrice 
Rossi,2 Thao Nguyen-Khoa,3 Mairead Kelly,3 Elizabeth Tariot,2 Michel J. Olmer.2  
1Nephrology, Hospital Necker, Paris, France; 2Dialysis, ATUPC, Marseille, 
France; 3Biochemistry A, Hospital Necker, Paris, France.


The purpose of the study was to compare the effect of a vitamin-E coated polysulfone 
(EPS) to the same, non-coated, polysulfone membrane (PS) on oxidative stress markers 
in RDT patients. We hypothesize that oxidative stress could involve in the resistance to 
erythropoietin often found in these patients.


In the ex-vivo, blood was collected before dialysis in 6 patients through minimodules 
equipped either with 0.05 sqm of PS or EPS membrane. Furthermore, 5 patients were 


selected for a prospective study, using polysulfone dialyzers (APS 1.8 sqm-Asahi) for a 
2-month control period followed by 2 months of dialysis using EPS (ViE 1.8 sqm-Asahi). 
Blood was withdrawn before and after dialysis on the second session of the week every 
month. In the ex-vivo, myeloperoxydase (MPO), malondialdehyde (MDA) and oxidized-
LDL (LDLox) were measured. In the in-vivo, hemoglobin levels (Hb) and recombinant 
human erythropoietin (rHuEPO) dose were analyzed after 2 months of dialysis on EPS and 
compared with baseline values. Erythropoietin Resistance Index (ERI) was calculated by 
the monthly dose of rHuEPO in µg divided by Hb concentration in g/dl and normalized 
to body weight in kg. Results obtained with EPS were compared with those obtained with 
PS and statistical analyses were conducted using paired Student tests.


Results (m±SD) from the ex-vivo showed that on EPS, MDA (5.5±07 to 4.4±0.7 
µmol/L; p<0.01) and LDLox (47.3±18.7 to 40.8±14.3 U/L; p<0.05) decreased significantly 
whereas no changes were observed on PS. On the contrary, MPO increased significantly 
(1.4±0.7 to 1.8±0.5 µmol/L; p<0.02) on PS without any changes on EPS. In-vivo, anemia 
improved significantly in patients treated with EPS where ERI decreased significantly 
from 7.2±3.5 when patients were on PS to 3.7±2.2 µg per g/dl of Hb/kg (p<0.02), after 2 
months on EPS dialyzer.


We therefore conclude that EPS membrane reduced oxidative stress in chronic dialysis 
patients which in turn improved red cells life span contributing to improve Hb levels 
associated with lower doses of rHuEPO.
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Clinical Significance of Hypoglycemia in End-Stage Renal Disease Patients 
on Dialysis  Young-Ki Lee, Dong Hun Lee, Soo Jin Kim, Tae Jin Park, Young-
Soo Song, Sung Gyun Kim, Jong-Woo Yoon, Hyung Jik Kim, Jung Woo Noh.  
Department of Internal Medicine, Hallym Kidney Research Institute, Hallym 
University, Seoul, Republic of Korea.


Background: End-stage renal disease (ESRD) is typically associated with impaired 
glucose metabolism and is also a common predisposing condition for the development 
of hypoglycemia. Hypoglycemia may occur as a result of insulin and oral hypoglycemic 
agents. However, it may spontaneously occur in non-diabetic ESRD patients. We performed 
a study to describe the epidemiology of hypoglycemia in a population of ESRD patients 
on dialysis.


Methods: We retrospectively investigated the overall incidence, risk factors, and clinical 
outcomes of hypoglycemia in maintenance dialysis patients. Medical records of dialysis 
patients with hypoglycemia between June 1, 2002 and August 31, 2008 were evaluated.


Results: We identified 453 episodes of hypoglycemia in 256 patients, and the incidence 
of hypoglycemia 15.2% in dialysis patients. One hundred and eighty-nine patients (73.8%) 
were diabetics, while others were non-diabetic patients. Insulin therapy (74.1% of diabetic 
patients) was the most common risk factors for hypoglycemia in dialysis patients. Forty 
patients (15.6%) had malnutrition, and 68 (26.6%) had evidence of infection. Sixteen 
patients (6.3%) had no risk factors. Mortality rate in the infection-related hypoglycemia 
group (57.4%) was higher than other groups. Occurrence of hypoglycemia in dialysis 
patients was a threatening complication, since 37.3% of patients died within 14 days of 
the onset. The degree of hypoglycemia was correlated with mortality, but the number of 
hypoglycemic episodes did not correlated with mortality in dialysis patients. In multivariate 
analysis, lower serum albumin level and old age were independent risk factors associated 
with mortality.


Conclusions: The study demonstrated the relatively high incidence of hypoglycemia 
in dialysis patients. And development of hypoglycemia in dialysis patients especially with 
infection was associated with high rate of mortality.
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Metabolic Acidosis in the Maintenance Hemodialysis – An Approach 
Using the Stewart-Figge Method  Clarice H. Lee Park, Victor A. Hamamoto 
Sato, Simão S. Pedro Canga, João Egidio Romão Junior, Rosilene M. Elias.  
Division of Nephrology, University of São Paulo School of Medicine, São 
Paulo, SP, Brazil.


Introduction: Acidosis is a common and deleterious aspect of maintenance 
hemodialysis (MHD). However, high protein intake in well-dialysed patients can be safe 
even when associated with moderate acidosis. Stewart-Figge method permits identify real 
determinants of the acid-base status in this situation.


Purpose: To characterize the different components of metabolic acidosis in patients in 
MHD and to correlate it with protein intake by normalized protein catabolic rate (nPCR) 
and dialysis dose (Kt/V).


Methods: We performed a cross-sectional study to identify and quantify each 
component of acidosis in MHD. 54 patients were studied. Gasometrical and biochemical 
analysis were performed before and after the midweek dialysis session and carried out by 
the Stewart-Figge methodology.


Results: Overall, hemodialysis improves acidemia (pH 7.356±0.006 before vs 
7.438±0.008 after, p<0.0001). Comparison between the group with low protein intake 
(nPCR≤1.2) with high protein intake (nPCR>1.2) is show in table 1. Regarding to adequacy 
of dialysis, 15 patients with single pool Kt/V≤1.2 presented reduced levels of nPCR 
comparing to the 37 patients with Kt/V>1.2 (0.88 ± 0.26 vs 1.52 ±1.22, p<0.0001), were 
more acidotic (pH 7.402 ± 0.010 vs 7.453 ± 0.009, p=0.0025), and presented hyperchloremia 
(p<0,0001, Fisher’s exact test).
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Variable PCRn ≤ 1,2 PCRn > 1,2 p value
pH 7.352 ± 0.009 7.363 ± 0.007 0,35
Bicarbonate, mEq/l 21.50 ± 0.54 20.15 ± 0.49 0,07
Chloride, mE/l 102.1 ± 1.03 99.32 ± 0.61 <0.0001
SIG 8.9 ± 0.7 11.54 ± 0.6 0,01
SIDa 44.1 ± 0.8 46.17 ± 0.6 0,04
SIDe 35.6 ± 0.8 34.62 ± 0.5 0,29
SIG: strong ion gap; SIDa: strong ion difference apparent; SIDe: strong ion difference effective


Conclusions: SIG was higher in patients with higher protein intake. Kt/V≤1.2 was 
associated with lower nPCR, lower pH pre-dialysis, and hyperchloremia. High protein 
intake in well-dialysed patients can be safe, due to other unmeasured anions.
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Berberine, an Insulin-Sensitizing Drug, Causes Muscle Wasting in Mice with 
Diabetes or CKD  Huiling Wang, Dajun Liu, William E. Mitch, Zhaoyong Hu.  
Division of Nephrology, Baylor College of Medicine, Houston, TX.


Insulin resistance complicates many conditions, including diabetes and CKD and muscle 
wasting in these conditions contributes to morbidity. We have shown that insulin resistance 
in these conditions accelerates protein degradation in muscle by activating caspase-3 and the 
ubiquitin-proteasome system. Therefore, a drug improving insulin resistance could prevent 
muscle wasting. Berberine (BBR) stimulates AMP-activated protein kinase (AMPK) leading 
to improved insulin sensitivity in muscle cells leading us to hypothesize that BBR would 
ameliorate muscle protein wasting in mice with CKD or diabetes. First, we studied mice 
with CKD (BUN 84±17 mg/dL; mean±SE). Unexpectedly, we found that BBR decreased 
myofiber sizes in both CKD and control mice. Because CKD has many abnormalities, 
we also studied a model of insulin resistance, db/db mice. Rates of protein synthesis in 
isolated muscles of db/db mice were decreased by BBR treatment (46±5 db/db vs 35±2 
db/db-BBR; nmol phe/g/h; p<0.05), despite BBR-induced improvement in blood glucose 
(36±4 db/db vs 26±4 mM db/db-BBR; p<0.05). There also was increased expression of 
Atrogin-1 which was associated with a decrease in the expression of the eIF-3f protein that is 
involved in protein synthesis. To examine the mechanism for BBR-induced muscle atrophy, 
cultured C2C12 myotubes were treated with the drug. Protein synthesis was reduced (22% 
by adding BBR; p<0.05) while protein degradation was minimally affected. Since BBR 
stimulates AMPK, ATP production might be impaired. Therefore, we overexpressed PGC-
1a in cultured myotubes to increase mitochondrial biogenesis. PGC-1a corrected impaired 
protein synthesis due to BBR treatment. We conclude that BBR depresses protein synthesis 
to cause skeletal muscle atrophy in CKD and in insulin-resistance conditions. Stimulating 
mitochondrial function in muscle might prevent detrimental responses to BBR.
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Impact of Paricalcitol Administration on Cytokine Induction during 
Hemodialysis  V. Kuntsevich,2 S. Thijssen,1 T. Kitzler,1 A. Richter,1 E. Seibert,1 P. 
Kotanko,1 G. Handelman,1 M. Kuhlmann,1 N. W. Levin,1 J. Winchester.2  1Renal 
Research Institute, New York, NY; 2Beth Israel Medical Center, New York, NY.


Background
Recent studies of Vit D receptor activators have shown their immunomodulatory effects 


in addition to their role in Ca metabolism and PTH regulation. We studied the impact of 
giving paricalcitol at the start of hemodialysis (HD) on intradialytic cytokine induction.


Methods
We studied 20 stable HD patients (pts) not using central-venous catheters in a 


prospective, single-arm interventional study. All pts were treated with ultrapure water and 
had no overt inflammation. After a Vit D washout week, paricalcitol (dosed at 0.1 mcg/
kg dry weight) was given during the last 5 min of HD. After another 2 week washout, 
paricalcitol was given during the 1st 5 min of HD. EDTA blood was sampled before and 
30 min after HD during a mid-week treatment and plasma was frozen at -70°C for batch 
analysis. Samples were analyzed in duplicate using xMAP technology with Human Cytokine 
Multiplex® kits (Millipore) on a Luminex100. Values were corrected for hemoconcentration 
using albumin levels.


Results
Among 23 cytokines of interest, levels of IP-10, RANTES and eotaxin showed a 


significant rise from pre- to post-HD when paricalcitol was given at the end of HD (Tab. 
1). With paricalcitol given in the first 5 min, however, RANTES and eotaxin no longer 
rose significantly during HD, and the difference between those 2 administrations regimens 
reached borderline significance for RANTES.


Conclusion
The timing of paricalcitol administration appears to influence cytokine expression 


during HD. Eotaxin, IP-10 and RANTES are cytokines implicated in inflammatory reactions 
in CVD and other chronic inflammatory states. Since paricalcitol is non-dialyzable, 
administration at start of dialysis is feasible and may attenuate the immune system’s 
response to the inflammatory stimulus posed by HD.
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Vancomycin (VCM) Resistant Enterococcus (VRE) Score for Precautious 
Management of Hospitalized Hemodialysis (HD) Patients; an Aspect for 
Prognosticator  Hidetoshi Kanai, Kenji Harada, Michiya Shinozaki, Syunsuke 
Nasu.  Nephrology, Kokura Memorial Hospital, Kitakyushu, Fukuoka, Japan.


[Background] Hospitalized uremic patients are at increased risk for colonization and 
infection with resistant bacterial strains. Not only methicillin-resistant Staphylococcus 
aureus (MRSA), Vancomycin (VCM) resistant enterococci (VRE) colonization observed in 
hemodiapysis (HD) patients may have clinical relevance in infectious complications. Prior 
hospital screening may be useful in risk assessment. In our institution, the original scoring 
system for treating / preventing VRE infection has been developed. We investigated the 
predictive affect of the score on prognosis of hospitalized HD patients.


[Method] MRSA positive hospitalized HD patients in 2008 were subjected. VRE score 
was defined by sum of indices for following clinical aspects; positive colonization of MRSA 
and /or VRE, fever (>38.5 C), high CRP (>2.0 g/dl), VCM treatment (>7 days), contact 
with VRE-colonized patients, diarrhea, decreasing serum albumin (<3.0 g/dl), diabetes, 
previous surgery of coronary / cardio-vascular disease. VRE score and clinical parameters 
between survivors (S group) and dead cases (D group) were investigated.


[Results] A total of 47 out of 820 positive hospitalized HD patients (5.2%, male/female: 
27/20, 72 year old) were colonized with MRSA, and 3 patients (0.4%) were colonized with 
VRE. VRE scores in S group were significantly lower than those in D group (6.3 vs 11.4 
points, p<0.01). In S group, HD duration was shorter (1.8 vs 5.2 years, p<0.05) and VCM 
treatment was less frequently (17 % vs 73%, p<0.05) and CRP titer was lower (4.5 vs 9.9 
mg/dl, p<0.05) than those in D group, respectively.


[Summary] Our VRE scoring system is convenient and useful as a prognosticator in 
patients with VRE. In order to limit transmission, we propose careful infection-control 
precautions of the higher-scored HD patients who have not been detected VRE infection.
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Relative Contributions of Inflammation and Protein Intake to 
Hypoalbuminemia in Maintenance Hemodialysis Patients  Youngmee Kim,1 
Tarang Patel,1 Mehdi Rambod,1 Debbie Benner,2 Allen R. Nissenson,2 Csaba 
P. Kovesdy,3 Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, LABioMed 
at Harbor-UCLA, Torrance, CA; 2DaVita, Lakewood, CO; 3Salem VA Med. 
Center, Salem, VA.


Serum albumin is the strongest mortality predictor in maintenance hemodialysis (MHD) 
patients. Yet, it is not clear if serum albumin represents protein intake, inflammatory state or 
both. We examined correlates of a low serum albumin <3.8 g/dL in 813 MHD patients, in 
whom interleukin-6 (IL-6) and normalized protein catabolic rate (nPCR) was also measured. 
Patients was 53.9±14.7 years old; 47% were women, 50% Hispanic, 32% African-American 
and 56% diabetic. The average baseline serum albumin was 3.88±0.38 g/dL. The correlation 
coefficient of IL-6 and nPCR with serum albumin were -0.36 and +0.20, respectively 
(p<0.001). The odds of a serum albumin <3.8 g/dL was calculated:
Odds ratio of albumin<3.8 g/dL
variable unadjusted case mix MICS
age (10 yrs) 1.42 (1.28–1.58) 1.36 (1.21–1.52) 1.34 (1.17–1.54)
African Am. 1.32 (0.98–1.79) 1.17 (0.84–1.63) 1.63 (1.08–2.45)
creatinine (1 mg/dl) 0.84 (0.80–0.88) 0.89 (0.83–0.94) 0.89 (0.83–0.96)
TIBC (each 10 mg/dL) 0.91 (0.88–0.95) 0.89 (0.85–0.93) 0.90 (0.85–0.94)
Log CRP (each 1 unit) 1.49 (1.30–1.72) 1.43 (1.22–1.67) 1.26 (1.05–1.51)
Log IL-6 (each 1 unit) 1.79 (1.53–2.10) 1.73 (1.5–2.06) 1.50 (1.24–1.82)


In combined models, odds ratio of albumin <3.8 increases linearly with decreasing 
nPCR and there is an increasing trend toward hypoalbuminemia with increments of serum 
IL-6, which was more pronounced with increases in serum IL-6 up to 30 ng/ml.
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A serum albumin <3.8 g/dL is a combined function of low protein intake and a state 
of increased inflammation.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2614


Plasma Testosterone Levels in Obese and Lean Individuals with Normal 
Kidney Function and with Non-Dialysis Dependent Chronic Kidney 
Disease  Vitalie Ureche,1 Kamyar Kalantar-Zadeh,2 Ali Iranmanesh,3,4 Csaba 
P. Kovesdy.3,4  1Carilion Clinic, Roanoke, VA; 2Harbor-UCLA, Torrance, CA; 
3Salem VA Medical Center, Salem, VA; 4University of Virginia, Carlottesville, 
VA.


Plasma testosterone levels are lower in obese individuals with normal kidney function, 
but it is unclear if the same is true in patients with non-dialysis dependent CKD (NDD-
CKD). We examined plasma free testosterone levels in 20 male patients with advanced 
NDD-CKD and 20 individuals with normal kidney function. Obese (BMI>31) and lean 
(BMI<26) patients in both groups were matched for age, race, eGFR and diabetes. Free 
testosterone levels were compared between obese and lean patients in the CKD and in the 
normal kidney function group using non-parametric tests. The associations between plasma 
free testosterone and total body fat percent (determined by DEXA) were assessed by linear 
regression separately in the CKD and in the normal kidney function group.


Compared to lean patients, obese patients with normal kidney function had significantly 
lower free testosterone levels (5.6±1.8 vs. 8.3±1.6, p=0.03). In patients with CKD free 
testosterone levels were not decreased in obese patients (6.6±3.7 vs. 6.4±3.4, p=0.8). 
Higher total body fat percent showed a significant association with lower free testosterone 
levels in individuals with normal kidney function, but not in patients with CKD (Figure).


Higher body fat is associated with lower free testosterone levels in individuals 
with normal kidney function, but not in patients with CKD. The higher-than-expected 
testosterone levels in obese patients with CKD could contribute to the paradoxically better 
survival seen in this group, possibly through a beneficial effect on nutritional status and/
or on arterial stiffness.


Disclosure of Financial Relationships: nothing to disclose
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Daily Effectiveness of Bimodal (Combined Glucose and Icodextrin) 
Solutions: Ultrafiltration (UF) Efficiency and Sodium (Na) Removal  Alp 
Akonur, John K. Leypoldt.  Renal, Baxter Healthcare, McGaw Park, IL.


Recent clinical studies by Freida et al (KI 2008) have shown that use of bimodal PD 
solutions containing low Na concentrations can be used to increase 24-hr UF efficiency 
(UF volume per gram of carbohydrate or CHO absorbed) and Na removal during APD 
therapy. We used computer simulations to evaluate UF efficiency and Na removal 1) 
using bimodal solutions during the long dwell or 2) increasing glucose (G) concentrations 
during short dwells, when all solutions contained sodium at conventional concentrations 
(132 mEq/L).


The three-pore model has been shown to accurately predict peritoneal transport for 
bimodal PD solutions (Galach et al, PDI 2009) and was used here to calculate 24-hr UF 


volume, CHO absorption, and Na removal for high (H), high-average (HA) and low-
average (LA) transport APD patients. Night-time therapy consisted of 1.36 and/or 2.27% 
G solutions, and day-time therapy consisted of either Extraneal® or a bimodal (2.27% G 
+ 7.5% icodextrin) solution.


As expected, addition of G either to the long dwell or short dwells resulted in increased 
UF volume, Na removal, and G absorption. 24-hr UF efficiency was higher when high 
G concentrations were used during short dwell exchanges than when using bimodal PD 
solutions; however, Na removal was lower with short dwell exchanges, likely due to more 
pronounced Na sieving.


This modeling study suggests that APD therapies using bimodal PD solutions provide 
higher 24-hr Na removal, but not higher 24-hr UF efficiency, than that achievable with 
conventional PD solutions. Resolution of the disparities between these simulations and 
previous clinical findings require further study.
24-hour simulation results for H / HA / LA patients
 Conventional Bimodal Short Dwells
Night-time 1.36 / 2.27% G, L 10/0 10/0 4/6
Day-time PD solution, 2 L Extraneal® Bimodal Extraneal®
24-hr UF Volume, L 0.90/1.02/0.94 1.19/1.40/1.43 1.22/1.37/1.28
24-hr CHO Absorbed, g 116/93/75 155/130/110 146/117/93
24-hr UF Efficiency, mL/g 7.8/10.9/12.5 7.6/10.8/13.1 8.4/11.7/13.7
24-hr Na Removal, mEq 104/113/102 140/159/155 133/144/131


Disclosure of Financial Relationships: employer: Baxter Healthcare Corporation.
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Serum Hepcidin and Reticulocyte Hemoglobin Levels as Indicators of 
the Iron Status of Peritoneal Dialysis (PD) Patients  Aya Eguchi,1 Takahiro 
Mochizuki,2 Misao Tsukada,1 Koji Kataoka,2 Yukio Hamaguchi,3 Shinichiro 
Oguni,3 Ken Tsuchiya,1 Kosaku Nitta.1  1Dept of Med IV, Tokyo Women’s Medical 
University, Shinjuku, Tokyo, Japan; 2Dept of Nephrol, Kameda Medical Center, 
Kamogawa, Chiba, Japan; 3Sysmex Corporation, Koube, Hyogo, Japan.


Hepcidin, whose expression is stimulated by inflammation and by iron loading, is also 
the key mediator of renal anemia. Reliable measurement of serum hepcidin have been made 
possible by the ProteinChip system, but no clear, direct relationships between hepcidin 
levels and iron parameters have been found. We therefore investigated the iron status and 
hepcidin levels of PD patients who had nor received frequent rHuEPO or intravenous iron 
therapy. In addition to the usual iron parameters, the cellular iron status of erythrocytes 
can be determined by measuring reticulocyte hemoglobin. The reticulocyte hemoglobin 
equivalent (RET-He) is a recently available marker measured by fluorescence flowcytometry 
(Sysmex XE-2100). Serum hepcidin levels were measured by SELDI-TOF MS-analysis, 
and IL-6, IL-1β were measured by enzyme immunoassay. The mean serum hepcidin 
level of the PD patients (n=58) was 68.3 ng/ml. Their hepcidin levels were significantly 
positively correlated with their ferritin levels (r=0.523, P<0.001), but no correlations 
were found between their hepcidin levels and levels of Fe, TSAT, or RET-He (r= - 0.014, 
p=0.934), which is a direct measure of the iron content of newly produced erythrocytes, 
suggesting that hepcidin has no effect on the iron dynamics of reticulocyte. Since the 
low titers of CRP and IL-6 values, biomarkers of inflammation, were not correlated with 
hepcidin level, there is likely to be a threshold for stimulation of hepcidin induction by 
inflammation. PD patients who were switched from treatment with regular to long-acting 
rHuEPO exhibited a quick RET-He response, and their Hb level increase and hepcidin 
level decreased. Hepcidin has no direct effect on cellular iron status of erythrocytes and 
its expression is induced by a certain intensity of inflammatory stimulation. Long-acting 
rHuEPO stimulates erythrocytosis in the bone marrow, which utilizes iron, restores the Hb 
level, and then reduces the serum hepcidin level.


Disclosure of Financial Relationships: nothing to disclose
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Predictors of Faster Decline of Residual Renal Function (RRF) in Newly-
Initiated Peritoneal Dialysis (PD) Patients  Yusuke Kuroki, Noriko Nakamura, 
Izumi Watanabe, Itsuko Ishida, Kei Hori.  Nephrology & Dialysis Center, 
Munakata Medical Association Hospital, Fukuoka, Japan.


A longer maintenance of RRF has been documented to be advantageous for improving 
clinical outcome such as better quality of life and better survival in PD patients. We analyzed 
the factors affecting the decline of RRF in newly-initiated PD patients in our facility for 
10 years since 1998. The study enrolled 99 patients (male/female=58/41, the mean age 
of 64±13 [SD] years old) who continued PD treatment for over five months and whose 
RRF was measured at least twice. RRF was measured as the average of creatinine and 
urea clearance in 24-hour urine collections. Daily urine collections less than 100ml were 
excluded. The main outcome measure was the rate of decline of RRF.


The mean follow up period was 35.0±19.3 months. A total of 744 urine collections 
were analyzed. The average rate of decline of RRF was -0.15±0.16 ml/min/month/1.73m2. 
Simple linear regression analysis revealed that faster decline of RRF was associated with 
younger age, higher blood pressure after three months of PD initiation, higher estimated 
glomerular filtration rate (eGFR) based on serum creatinine level and age at PD initiation, 
presence of diabetes mellitus, higher dialysate to plasma creatinine ratio at 4 hours (D/P 
creat) by peritoneal equilibration test (PET) and antihypertensive regimen with ACE 
inhibitors (ACEI) or angiotensin II receptor blockers (ARB). On multiple liner regression 
analysis, faster decline of RRF was independently predicted by younger age (p<0.01), 
higher blood pressure after three months of PD initiation (p<0.05), higher eGFR (p<0.01) 
and higher D/P creat (p<0.05). It was concluded that better control of blood pressure after 
PD initiation was important for gradual decline of RRF in PD patients.


Disclosure of Financial Relationships: nothing to disclose
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Are There Patient or Center Factors That Affect 3 Year Pd Technique 
Survival? Data on 3,655 Incident Pd Patients from the UK Renal Registry  
David Ansell, Raman Rao, Anna Casula.  UK Renal Registry, Bristol, United 
Kingdom.


UK dialysis centers show wide variation in the proportion of incident (9-46%) and 
prevalent (8- 43%) dialysis patients on PD. This may be the result of differing center 
preferences and practices. Do centers with a higher % of patients on PD have better technique 
survival or is center volume (number) a factor.


METHODS: Patients starting ERF on PD in 1997 - 2003 were included. Centers were 
stratified into 3 groups by PD usage (% incident dialysis patients on PD at center) and 3 
groups by PD program size, (mean number of prevalent patients on PD). Outcomes were 
technique failure of a switch to HD (death censored), patient survival and technique failure 
switch to HD (with death as event). The 1st outcome tests whether PD low usage is as 
associated with increased technique failure, while the 2nd outcome (including death as an 
event) tests whether high use centers are putting / maintaining inappropriate patients on 
PD which may then be associated with a higher death rate. The logistic regression included 
age, gender, primary renal diagnosis, ethnicity.


RESULTS:


CONCLUSIONS: In the multivariate analysis of death censored technique survival, 
there was no relationship of PD program size on PD technique survival. Centers with low 
PD usage and small program size did equally well as centers with high PD usage and 
larger program size. Death censored technique survival was not affected by patient age, 
gender or ethnicity., although non-diabetic patients had better technique survival than 
diabetics (p=0.004).


The multivariate model of 3 year patient survival suggests that centers with a medium 
program size may have slightly better patient survival than centers with a large program 
(p= 0.011). Centers with a small program were no different (p= 0.054).


Centers with medium or low PD usage did not have better patient survival than high 
usage (p= 0.9 and 0.06).


Disclosure of Financial Relationships: nothing to disclose
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Adiponectin in Peritoneal Dialysis Patients: The Role of Body Fat and 
Residual Renal Function  Ana Paula Bazanelli,1 Maria A. Kamimura,1 Maria 
A. Dalboni,2 Silvia R. Manfredi,2 Sergio A. Draibe,2 Lilian Cuppari.1  1Medicine 
– Nutrition Program and Division of Nephrology, Federal University of São 
Paulo, São Paulo, SP, Brazil; 2Medicine – Division of Nephrology, Federal 
University of São Paulo, São Paulo, SP, Brazil.


Adiponectin is an adipose tissue-derived protein that accumulates with the loss of renal 
function in chronic kidney disease. The relationship of this adipokine with body fat and 
residual renal function has not been investigated in patients on peritoneal dialysis (PD). 
In this study we examined the influence of body fat and residual renal function on the 
circulating levels of adiponectin in patients undergoing PD. The study included 98 adult 
patients [59%M; 69.4%APD; 30.6%DM, age= 52.9±16.6y, BMI= 24.7±4.5kg/m2; duration 
of dialysis= 13 (3-109) months]. Body composition was assessed by dual-energy X-ray 
absorptiometry and adiponectin by ELISA. Serum adiponectin levels were higher in females 
than in males (40.0±11.9mg/l vs 31.6±13.4mg/l; P= 0.002, respectively). Adiponectin 
correlated inversely with body fat (r= -0.41; P< 0.001) and renal weekly creatinine 
clearance (WCCr; r= -0.22; P= 0.04), and directly with dialysis vintage (r= 0.24; P= 0.02). 
In the multiple linear regression analysis including gender, dialysis vintage, body fat and 
renal WCCr, only gender (β= 11.9; P< 0.001) and body fat (β= -0.76; P< 0.001) were the 
determinants of adiponectin concentrations (R2= 0.35). In a subgroup of 71 patients followed 
for 6 months, an increase of body fat (18.9±9.3kg to 19.6±8.9kg; P= 0.03) and a reduction 


of renal WCCr (33.3 to 20.4per L/week; P< 0.01) were observed, while mean adiponectin 
levels remained unchanged. Adjusting for gender, changes in body fat (β= -0.92; P= 0.027) 
as well as changes in renal WCCr (β= -0.08; P= 0.046) were independently associated with 
variations of adiponectin levels (R2= 0.16). This study showed that the increase of body 
fat and the loss of residual renal function affected oppositely the levels of adiponectin in 
PD patients, which makes it difficult the comprehension of the physiological role of this 
adipokine in these patients.


Disclosure of Financial Relationships: nothing to disclose
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Diagnostic Improvements Using Calorimetry in Peritoneal Dialysis 
Associated Peritonitis  Min J. Kim,1 Andre Trampuz,2 Michael Mayr.3  1Clinic 
for Internal Medicine, University Hospital, Basel, Switzerland; 2Division of 
Infectious Disease, University Hospital; 3Clinic for Neprhology, University 
Hospital.


Backgrounds: A rapid and sensitive tool to detect microorganisms in PD fluid is crucial 
to improve patient management. We evaluated the potential of calorimetry for detection 
of microorganisms in PD fluid.


Methods: We used microcalorimeter (Model 3102 TAM III, TA Instruments, New 
Castle, DE USA) measuring biological process in the cell resulting in thermal changes in 
the range of 0.3 – 1000 mW over time. Isothermal microcalorimeter measures the rate of 
heat flow between an ampoule (patient specimen) and the chamber (reference, 37.000000°C) 
continuously. The sensitivity of calorimetry is between 1 – 10 microorganisms per sample. 
We first tested sterility of PD fluid collected from 12 non-infected patients. The PD fluid 
was added to calorimetry ampoule containing 2ml trypticase soy broth. In a second step, 
we evaluated the capability of calorimetry to detect bacteria. PD fluid was inoculated with 
S. aureus ATCC 43300 to reach a concentration of 105 cfu/ml and serially diluted 1:10 
down to 1 cfu/ml.


Results: Figure 1 shows heat-flow curves of 12 samples of non-infected PD fluid (in 
duplicate). No increase in heat-flow was observed during 36 hours of incubation. Figure 2 
shows heat-flow-curves of S. aureus inoculated in PD fluid at final concentration of 1:10 
serial dilutions from 106 cfu/ml down to 1 cfu/ml. In another experiment, different bacteria 
displayed a specific course the heat flow (heat signal “signatures”).


Conclusions: The ultra-sensitive calorimetry technique may diagnose PD peritonitis 
in an early disease stage with high accuracy through the reduction of time to positivity and 
heat signal “signatures”. This could be the basis of a rapid and targeted antibiotic therapy, 
which may significantly influence the outcome of patients.


Disclosure of Financial Relationships: nothing to disclose
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Residual Renal Function over Time on Automated and Continuous 
Ambulatory Peritoneal Dialysis  Wieneke M. Michels,1 Marion Verduijn,2 
Elisabeth W. Boeschoten,3 Friedo W. Dekker,2 Raymond T. Krediet.1  1Medicine, 
Academic Medical Center, Amsterdam, Netherlands; 2Clinical Epidemiology, 
Leiden University Medical Center, Leiden, Netherlands; 3Hans Mak Institute, 
Naarden, Netherlands.


Automated peritoneal dialysis (APD) is increasingly used. A possible disadvantage of 
APD might be a more rapid decline in residual renal function (RRF) compared to continuous 
ambulatory peritoneal dialysis (CAPD). The aim of this study was to investigate differences 
in decline of RRF on APD compared to CAPD.


APD and CAPD patients with RRF at the start of dialysis were included from the 
NECOSAD, a prospective, multicentre cohort study in incident dialysis patients. RRF was 
measured as GFR (mean urea and creatinine clearances). Time until complete loss of RRF 
was compared using hazard ratios (HRs) for APD compared to CAPD. Mean GFR over 
time was compared with linear mixed models. Both analyses were done in an intention-
to-treat and an as-treated design. Adjustments were done for age, sex and comorbidity at 
baseline. Maximum follow-up was 4 years.


516 CAPD and 81 APD patients were included. In the APD group 79% were men, mean 
age was 51.1(16.4) years. In the CAPD group 66% were men, mean age was 53.2(14.4) 
years. Mean GFR was 5.7 mL/min in both groups (SD; 2.9 for CAPD and 2.5 for APD). 
The crude HR in the intention-to-treat design was 1.10 (CI95%; 0.86 to 1.41), and adjusted 
1.13(0.88 to 1.45). In the as-treated design the crude HR was 1.13(0.77 to 1.66), adjusted 
it was 1.24(0.83 to 1.84). In the intention-to-treat design GFR was 0.27(CI95%: -0.74 to 
0.19) lower in the APD group over time. In the as-treated design it was 0.33(-0.78 to 0.18) 
lower. Adjustment did not change the results.
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different, although patients on CAPD tended to have a longer time until complete loss of 
RRF and a higher GFR during follow-up.


Disclosure of Financial Relationships: grant/research support: This work was 
supported by a unrestricted grant of Baxter Healthcare BV.
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Dynamic Bioimpedance Tomography: A New Method for Detecting and 
Imaging Flowing Fluid, Tested in PD Patients  Edward A. Ross,1 Aaron S. 
Tucker,2 Jennifer L. Paugh-Miller,1 Rosalind J. Sadleir.2  1Division of Nephrology, 
Univ of FL, Gainesville, FL; 2Biomedical Engineering, Univ of FL.


Bioimpedance technology has multiple applications, including body-content analyses 
during ultrafiltration. We hypothesized multi-sensor arrays and data algorithms could be 
devised to detect and quantify flowing fluid rates. Data could then be used to reconstruct 
cross-sectional images of flow, resulting in a new modality of “electrical impedance 
tomography” (EIT). We believe this noninvasive approach will have broad clinical use, 
including study of peritoneal dialysate flow patterns and automated detection of post-
traumatic intra-abdominal bleeding. We describe here this new technology and preliminary 
findings from its use in human subjects.


Sensor configurations were devised and tested with in vitro phantoms, using full- (16 
sensor) and hemi-circumferential arrays, the latter for the anterior abdomen. For hemi-
arrays, the average signal-to-noise ratios (SNR) in resistive and saline-tank phantoms 
were 150 dB and 90 dB, respectively. Tomographic reconstructions are made via a finite 
element abdominal model: inverting a sensitivity matrix to create a spatial map of the 
internal conductivity distribution. Post-processing algorithms calculate flow rates, which 
were color coded for visual display.


The hemi-array was tested using 2 in vivo models. The sensors and algorithms were 
optimized using subjects swallowing known quantities of broth. Then, PD pts were studied: 
inflow rate of fresh dialysate was measured while signals were continuously collected at 
2 Hz. Known flow rates were compared to the algorithm results. Tomographic images 
were interpreted based on the PD catheter position. 4 exchanges were studied in 3 pts. 
The SNR was acceptable at approx 90 dB. There was excellent sensitivity to infusion 
flows rates as low as 100 ml/min. Color coded flow images were those anticipated from 
the catheter position.


In summary we demonstrated a new EIT technology and proof-of-concept data that 
show promise in the study of PD and other patients. We expect that further improvements 
to the electrode interface and construction will improve the system’s integrity, practicality, 
and noise performance.


Disclosure of Financial Relationships: nothing to disclose
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Measurement of Residual Renal Function by Spot Urinary Cystatin C to 
Creatinine Ratio in Peritoneal Dialysis Patients  Yoko Adachi,1 Akira Nishio,1 
Tadashi Ikegami.2  1Medicine, Kobe Central Hopital of Social Insurance, Kobe, 
Japan; 2Renal Division, Baxter Ltd, Tokyo, Japan.


Background and aim
Residual renal function (RRF) is a key element in managing peritoneal dialysis (PD) 


patients and 24-hour (24-h) creatinine clearance (Ccr) is still a standard technique to assess 
RRF. However, it is difficult to monitor urine collection for 24 hours on out-patients and 
requires serum sampling. Therefore, the aim of present study was to develop a simple 
method to measure RRF in PD patients using spot urine sample.


Patients and methods
Stable 15 PD patients underwent routine peritoneal equilibration test (PET) and were 


subjected to measure renal and peritoneal clearance by 24-h urine and dialysate samples 
using PD Adequest software (Baxter Ltd, Tokyo). Levels of urinary cystatin C (Cys-C), urea 
nitrogen (UN) and creatinine (Cr) in spot urine samples were also measured. Spearman’s 
rank correlation coefficient was used to assess baseline correlation between the variables. 
A level of 0.05 was used to determine the statistical significance.


Results
The patients were 8 males and 7 females; their mean age was 61.1+10.6 years old; PD 


duration was 34.9+29.2 months; levels of BUN and serum creatinine were 56.5+11.9 mg/
dL and 9.33+2.36 mg/dL, respectively. Levels of 24-h Ccr, daily urinary volume (UV) and 
Cys-C in spot urine samples were 3.73+3.20 ml / min, 906+622 ml/day and 10000+6302 ng/
ml, respectively. Value of urinary (Cys-C/Cr) ratio in spot urine samples was 236.3+126.2. 
We found no statistically significant correlation between spot urinary Cys- C concentrations 
and other parameters. However, significant correlations were seen between urinary (Cys-C/
Cr) ratio in spot urine and 24-h Ccr (r=-0.764), 24-h (Ccr + UN clearance)/2 (r=-0.768), 


serum Cr (r=0.532), eGFR (r=-0.561), 24-h Kt/V (r=-0.650) and daily UV (r=-0.640). 
Simple linear regression analysis generated the following equation. Y=17.0-6.1X (Y: 24-h 
(Ccr + UN clearance)/2, X: log(U(Cys-C/Cr) ratio)) (p<0.001, R2=0.59)


Conclusion
Ratio of Cys-C to Cr in spot urine showed a strong correlation with Ccr and (Ccr + 


urea clearance)/2 by 24-h urine collection and plasma sampling. This method enables RRF 
measurement much easier in PD patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2624


Two Step ‘PET’ Test A Quick Alternative to Conventional Peritoneal 
Equallibration Test  Krishna Appunu, Shiva Kumar, Terrence Samuel, Sunita 
Nair.  Renal Department, Russells Hall Hospital, Dudley, West Midlands, 
United Kingdom.


METHODS
This 12-year retrospective study comprised of 478 patients on chronic peritoneal 


dialysis (CAPD and APD) in a single centre. Standard Peritoneal Equilibration Test was 
done in all patients using a two litre 2.27 % glucose bag. We analysed the creatinine,urea 
and glucose of PD fluid at zero, 2 and 4 hrs comparing with baseline serum creatinine, 
glucose and urea levels. We calculated the percentile increment in the creatinine and fall 
in glucose at 4 hours compared to baseline.


RESULTS
The mean baseline serum creatinine was 832 umol/l [SD±330]. The mean PD creatinine 


at 4 hrs was 553 umol/l [SD± 194] thus achieving 66.8% of serum baseline value. The mean 
PD glucose at zero hrs was 95.6 mmol/l [SD±22.85] falling to 34.3 mmol/l [SD±10.45] at 
4 hours which is a 35.9 % of the baseline.


The type of peritoneal transport characteristics by adequest test (*Baxter: Renal soft 
Version 2) was analysed. Achieving 60% or more in the creatinine level in the PD fluid and 
a fall in glucose not less than 35 % at 4 hrs was defined as an adequate peritoneal membrane 
for both the clearance of solutes and ultra filtration of water molecules. Correlation between 
the two methods of tests was significant(r=0.65).


CONCLUSION
We suggest the Two step PET test at zero and 4 hours as a quick and reliable method 


of assessing PD adequacy. Measuring creatinine and glucose at baseline and 4 hours was 
as good as a standard PET test for routine clinical assessment of the peritoneal membrane. 
Annual screening can be undertaken and this can forewarn a failing peritoneum thus giving 
enough time to plan future modality of dialysis.
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Fasting Glucose Levels Predict 2-Year Patient Survivals in Nondiabetic 
Peritoneal Dialysis Patients  Jinn-Yang Chen,1 Ho-Han Wu,1 Chiao-Lin 
Chuang,2 Szu-Yuan Li.1  1Division of Nephrology, Taipei Veterans General 
Hospital, Taipei, Taiwan; 2Division of General Medicine, Taipei Veterans 
General Hospital, Taipei, Taiwan.


The issue of whether fasting glucose levels (FGL) may affect mortality in nondiabetic 
peritoneal dialysis (PD) patients had not been fully elucidated. The current study evaluates 
FGL and the prognosis of nondiabetic PD patients over a 2-year follow-up period and 
investigates the associations among FGL and other clinical factors.


We examined 458 uremic patients who newly initiated PD therapy. Patients were 
divided into 3 groups according to their FGL measured with a glucose-containing PD 
fluid dwell 3 months after being on PD therapy. Clinical data probably associated with 
prognosis or FGL were reviewed. Cox’s regression was used for patient survival analysis. 
Spearman correlation and linear regression were used for analyses of associations among 
FGL and other clinical factors.


The study population comprised 112 diabetic patients, 108 nondiabetic patients with 
FGL of 100 to less than 200 mg/dl, and 238 nondiabetic patients with FGL less than 100 
mg/dl. Among the nondiabetic patients, those with FGL of 100 to less than 200 mg/dl had 
higher body mass index (BMI), pulse pressure, serum triglyceride and uric acid levels 
than those with normal FGL. The 2-year patient survival rate in nondiabetic patients with 
normal FGL was 95.2% compared to 84.3% in nondiabetic patients with abnormal FGL and 
73.4% in the diabetic patients (log rank test, P < 0.001). In Cox’s regression multivariate 
analysis, nondiabetic PD patients with higher FGL had significantly worse patient survival 
(relative risk 1.028, 95% confidence interval 1.010 to 1.047, P = 0.002). In multiple linear 
regression analysis, FGL was positively correlated with pulse pressure (P = 0.002), but 
was not correlated with serum albumin levels in nondiabetic PD patients.


Higher FGL measured 3 months after being on PD therapy was associated with 
higher pulse pressure and independently predicted worse 2-year survival in nondiabetic 
PD patients.
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Long-Term Effect of Peritoneal Dialysis Fluids (PDFs) with Neutral pH 
and Low Glucose Degradation Product (GDP) Concentration; a 5-Year 
Retrospective Cohort Study  H. Y. Choi, J. H. Lee, J. T. Park, TI Chang, D. 
H. Lee, TH Yoo, B. S. Kim, Hyeong Cheon Park, Shin-Wook Kang, K. H. Choi, 
Sung-Kyu Ha, Ho Yung Lee.  Department of Internal Medicine, The Institute of 
Kidney Disease, Yonsei University College of Medicine, Seoul, Korea.


Long-term peritoneal dialysis has shown that peritoneal membrane performance and 
anatomy deteriorates with time of exposure to PDFs.


In this study, we carried out the retrospective cohort study comparing the long-term 
clinical impact of peritoneal dialysis (PD) treatment with either conventional PDFs or low 
GDP PDFs. From Jan. 2003, PD patients treated with either conventional PDFs (C-PDF 
group) or low GDP PDFs (L-GDP PDF group) in Korea single center were included in 
this study. We investigated the clinical or biochemical parameters simultaneously with the 
nutritional status assessed by subjective global assessment (SGA), dialysis adequacy, and 
peritoneal equilibration test (PET) in the two groups (Baseline vs. 5-year values).


A total of 178 patients were included in this study (C-PDF group: 66, L-GDP PDF 
group:112). Baseline clinical parameters including SGA, BMI, albumin levels, CRP 
levels, solute clearance and urea kinetics were not significantly different between the 
two groups.


At 5-years in L-GDP PDF group, the amount of ultrafiltration was more than in C-PDF 
group (775.0±260.9 ml/day vs. 502.6±261.8 ml/day, p<0.05), while CRP levels were lower 
in L-GDP PDF group. (0.36±0.29 mg/dL vs. 2.02±3.58mg/dL, p<0.05).


Actual D/P creatinine was not significantly different between the L-GDP PDF group 
and the C-PDF group. Total weekly Kt/V urea and creatinine clearance values at 5-years 
were not significantly different between the two groups.


Our data showed that PD patients with low GDP PDFs treatment could maintain the 
long-term preservative capacity of ultrafiltration and less systemic inflammation compared 
to the PD patients with conventional PDFs.
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Tidal Peritoneal Dialysis (TPD) in Automated Wearable Artificial Kidney 
(AWAK)  Marjorie Foo,1 Martin Roberts,2,4 David B. N. Lee,2,4 Grace S. L. Lee,1 
Siti N. Huda,1 Kok-Seng Wong.1  1Renal Medicine, Singapore General Hospital, 
Singapore; 2VA Greater LA Healthcare System, Los Angeles, CA; 3David 
Geffen School of Medicine at UCLA, Los Angeles, CA; 4AWAK Technologies, 
Singapore.


AWAK is designed for large volume regeneration and recycling of used peritoneal 
dialysate. To develop clinical data for the AWAK, we studied TPD as a means for high 
dialysate (D) delivery. Five-hour TPD was conducted using Baxter HomeChoice system 
with neutralized 1.5% dextrose at a D exchange rate of 4 L/h. Eight combinations of reserve 
volume (RV)/tidal volume (TV), in L, were studied: 0.25/0.25, 0.25/0.5, 0.25/1.0, 0.5/0.25, 
0.5/0.5, 0.5/1.0, 1.0/0.25, and 1.0/0.5 in each of 8 established PD patients [6 high average 
(HA) and 2 low average (LA) transporters]. No discomfort or any other complaints were 
noted in all studies. There was no “down time” related to the rapid D filling and drainage. 
We selected the RV/TV combination of 0.5/0.25 to minimize fluid-storage (0.25 L) in the 
AWAK and to maximize space for UF accumulation in the peritoneum. Clearance of urea 
nitrogen (CUN) and creatinine (CCr), ultrafiltration (UF), weight loss (dWt), and projected 
weekly Kt/V are tabulated:


CUN, mL/min CCr, mL/min UF*, mL/5h dWt, g/5 h Kt/V, weekly
HA n=6 13.7± 2.6 8.2±2.1 386±164 360±370 3.6±1.0
LA n=2 13.3±1.8 6.5±0.7 579±38 621±185 4.6±1.3
P value 0.8 0.3 0.2 0.4 0.3


*Following draining the TV at the end of the last cycle, the peritoneal cavity was 
completely emptied manually. UF was calculated from the volume of this final drain, 
minus the sum of RV and 120 mL, (the average error of the pump during a 5-h session 
determined by direct measurement).


We conclude that TPD with RV/TV of 0.5/0.25 and a D exchange rate of 4L/h (96L/
day): 1. Can provide problem-free D filling and drainage. 2. Requires only an intra-
peritoneal D volume of 0.75L, thus minimizing distension and optimizing “UF space”. 
3. Requires a low TV of 0.25L, thereby minimizing the weight of AWAK. 4. At this D 
exchange rate and using 1.5% dextrose D, LA has similar solute clearances as HA and 
HA has similar UF as LA.
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Can We Predict Loss of Residual Renal Function (RRF) in Peritoneal 
Dialysis (PD) Patients (Pts)?  James L. Pirkle,1 Adriana M. Hung,1,2 Thomas 
A. Golper.1  1Nephrology, Vanderbilt University; 2CRCoE, TVHS_Nashville 
VAMC.


RRF is a key component to total solute clearance in PD. RRF is defined as the mean of 
creatinine (Kr cr) and urea (Kr urea) clearances. For most pts with low glomerular filtration rate 
(GFR) the ratio is ∼ 2. Impaired creatinine secretion or enhanced urea reabsorption would 
cause the ratio to deviate. To test the hypothesis that such abnormalities will accelerate 
the loss of RRF, we conducted a retrospective cohort study to evaluate the association 
between the initial ratio of Kr cr to Kr urea and the annual rate of decline in GFR. Twenty-four 
incident PD pts without prior transplant who had baseline kinetics data within 1 month of 


PD initiation and at least one other subsequent measure at least 3 months after initiation 
were included. Clearances were normalized to body surface area (BSA).


A non-linear relationship identified that an initial ratio of Kr cr to Kr urea that fell between 
1.9 and 2.6 was associated with a slower rate of GFR loss. The cohort that had an initial 
Kr cr/ Kr urea in that range was then compared to the cohort that fell outside that range using 
Mann-Whitney U. Mean age was 46 years (range 19 to 70), BMI 30 ±7.7kg/m2, 67% male, 
58% Caucasians, 25% diabetes, 12.5% congestive heart failure (CHF). Mean follow up was 
14 months (range 3 to 51). Patients that had an initial Kr cr/ Kr urea in the range of 1.9 to 2.6 had 
a mean annual GFR loss of -0.51 [±0.50] ml/min/1.73m2 vs. -1.32 [±0.56] ml/min/1.73m2 
in pts who had an initial ratio either >2.6 or <1.9 (p=0.035). Univariate analysis showed 
that the only other variable that was closely associated to GFR decline was BMI (p=0.056). 
Age, gender, race, CHF and diabetes were not associated with GFR loss.


Incident PD pts whose initial Kr cr/ Kr urea falls outside of the range of 1.9-2.6 may 
have a faster decline in GFR. Potential explanations include pathologies which may alter 
creatinine and/or urea clearances unequally. Pts demonstrating an abnormal ratio at the 
intitation of PD probably warrant closer surveillance of their total solute clearance. These 
findings need to be corroborated with a larger study population.
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Experience with Buried Peritoneal Dialysis (PD) Catheters: Impact on 
Catheter and Patient Outcomes  Elwaleed A. Elhassan, Maggie J. Quinn, 
Brian K. McNair, Isaac Teitelbaum.  University of Colorado Denver.


Since 2000 we have used the Moncrief-Popovich technique for PD catheter insertion. 
The subcutaneous portion of the catheter is externalized immediately prior to initiation of 
PD. We performed this review to investigate whether the duration of catheter embedding 
affects catheter or patient outcomes.


Methods: All catheters inserted beginning 1/1/00 and externalized by 12/31/08 
are included. The primary outcome was catheter survival. Secondary outcomes were 
catheter patency (no fibrin plug or omental wrap) and complications within 90 days after 
externalization. Catheters were divided into tertiles by embedment duration (2-34, 34-52 
and 53-788 days). A Cox proportional hazards regression model was used to test whether 
the embedment duration affected catheter outcomes.


Results: 149 catheters were implanted: 130 first catheters, 18 second catheters and 
a single third catheter. The total duration of observation was 2387 patient-months. The 
duration of catheter embedment was 73.7 +/- 109 (2-788) days. After controlling for sex, 
race, catheter number, method of insertion and rate of postoperative complications catheter 
survival was not different between tertiles.
Comparison of Catheter Survival by Tertiles


HR (95% CI) P value
1st vs 2nd tertile 0.9 (0.3-2.9) 0.8
1st vs 3rd tertile 0.7 (0.2-2.6) 0.5
2nd vs 3rd tertile 0.8 (0.2-2.5) 0.6
HR: hazard ratio, CI: confidence interval


91.3% of catheters were patent and functioned properly upon exteriorization. Lack of 
patency occurred in 8.7% (fibrin plug and kinking in 10/13, omental wrap in 3/13). 12/13 
non-patent catheters were corrected laparoscopically and patients resumed PD; one patient 
transferred to hemodialysis. Other complications within 90 days of catheter exteriorization 
included incision site and tunnel infection in 2 (1.3%), wound dehiscence in 1 (0.7%) and 
a single case of coagulase-negative Staphylococcal peritonitis.


Conclusions: All but one buried catheter (〉99%) were successfully utilized for PD. The 
duration of catheter embedment prior to exteriorization did not affect catheter survival. 
Larger studies may be needed to further explore the ideal duration of embedment.
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Risk Stratification of PD Peritonitis: Importance of Initial Effluent White 
Cell Count  Dimitrios Chanouzas, Bassam Fallouh, Harikrishnan Nair, Steve 
Smith.  The Renal Directorate, Heart of England NHS Foundation Trust, 
Birmingham, United Kingdom.


We examined the relationship between PD peritonitis outcome, initial effluent white 
cell count (WCC), diabetes and blood glucose control.


185 consecutive PD peritonitis episodes in a single centre over a 5-year period were 
retrospectively analysed. Variables: WCC, diabetes status, mean HbA1C, exit site/tunnel 
involvement, microbiology. Outcome: catheter loss.


44 episodes resulted in catheter removal (24%). Age and gender were not associated 
with catheter loss. Type of organism was significant (p<0.001) in predicting catheter 
outcome. Exit site/tunnel involvement was seen in 19% (n=36) of episodes; 53% of these 
had catheter loss (p< 0.001). Mean WCC with catheter preservation was 2484/mm3 vs. 4045/
mm3 with catheter loss (p=0.007). A receiver operating characteristic curve was constructed 
to identify the WCC value with optimal sensitivity/specificity predicting catheter loss. Area 
under the curve was 0.641 (p=0.007). 1985/mm3 had sensitivity of 62.5% / specificity 
of 65.3%. WCC results were then dichotomized (WCC>2000/mm3, WCC<2000/mm3). 
WCC>2000/mm3 had a positive predictive value of 37%, negative predictive value of 84% 
and an odds ratio (OR) of 3.1 in predicting catheter loss (p=0.002). In a multivariate logistic 
regression model controlling for exit site infection and type of organism, WCC>2000/mm3 
had an OR of 2.4 (p=0.04), exit site infection OR 2.4 (p=0.079) and type of organism OR 
18.0 (p=0.01) for catheter loss.
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36% (n=66) of peritonitis episodes occurred in diabetics. Catheter loss was similar in 
diabetes (23%) and non-diabetes groups (24%). Amongst diabetics there was no significant 
difference between blood glucose control in catheter preservation (mean HbA1C 8.4) vs. 
catheter loss (mean HbA1C 8.8; p=0.45).


Initial effluent WCC was a strong predictor of catheter loss with a cut off value of 
2000/mm3 having the best predictive ability. The presence of diabetes or blood glucose 
control did not influence outcome. The initial effluent WCC may aid in risk stratification 
of peritonitis episodes enabling early intensive antibiotic therapy and consideration of 
early catheter removal.
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Extracorporeal Management of Refractory Heart Failure: Comparing 
Renal-Related Parameters in Peritoneal Dialysis and Extracorporeal 
Ultrafiltration  Amir Kazory,1 Ardalan Enkeshafi,2 Edward A. Ross.1  1Medicine, 
Division of Nephrology, University of Florida, Gainesville, FL; 2Internal 
Medicine, Good Samaritan Hospital, Baltimore, MD.


Background: While peritoneal dialysis (PD) and extracorporeal ultrafiltration (UF) 
were both initially developed for the management of kidney disease, their indications have 
expanded to include refractory heart failure (RHF). UF has been of more recent interest due 
to a proposed physiologic basis for its efficacy and the development of newer extracorporeal 
technology. PD, however, has consistently been advocated as a gentle physiologic means of 
fluid and solute removal. In this study, we compare the available evidence on the efficacy 
and safety of PD and UF in the management of RHF from a renal standpoint.


Methods: A search of PubMed database using key words “peritoneal dialysis” and 
“heart failure” from 1979 to 2009 found 551 articles, from which 8 papers included relevant 
information. A similar search using keywords “ultrafiltration” and “heart failure” found 
632 articles, from which 9 papers were relevant. Based on the results of these studies, the 
impacts of these two modalities were compared on four kidney-related parameters: renal 
function, responsiveness to diuretics, sodium and fluid extraction, and middle-molecule 
clearance.


Results: Both PD and UF were associated with improvement in responsiveness to 
diuretics. Both modalities also showed efficacy in removal of sodium and water. However, 
only PD had the ability of improving serum sodium levels. UF did not show any “reno-
protective” effect and even one study showed worsening of renal function whereas the 
impact of PD on renal function was not studied. Middle-molecule clearance was present 
in patients with PD while it was not studied for isolated UF.


Conclusion: Both PD and UF are efficient in management of RHF and can result in 
restoration of diuretic-responsiveness. However, PD portends physiologic advantages over 
UF with regards to kidney-related effects (normalization of serum sodium and clearance 
of middle-molecules). Larger controlled trials are needed to explore the potential impact 
of these differences on the morbidity and mortality of patients with RHF.
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Clinical Significance of Negative Interim Culture Result in PD-Peritonitis  
Seong-Woo Lee, Kwon-Wook Joo, Yon Su Kim, Curie Ahn, Jin Suk Han, 
Suhnggwon Kim, Kook-Hwan Oh.  Department of Internal Medicine, Division 
of Nephrology, Seoul National University College of Medicine, Seoul, Korea.


Purpose:Peritoneal dialysis related peritonitis (PDP) is a threat in maintaining 
peritoneal dialysis. Culture result guides subsequent antibiotic treatment in PDP. However, 
there are few reports on the significance of interim culture result.Methods:We reviewed 
306 cases of PDP between year 2002 and 2008. Culture negative cases were compared to 
culture positive cases in terms of initial clinical manifestations, antibiotic treatment, and 
the clinical outcomes.Results: According to the interim culture report on day 3, peritonitis 
cases were classified into four groups; culture negative peritonitis (CN, n=93), gram positive 
peritonitis (GP, n=138), gram negative peritonitis (GN, n=74) and fungal/mycobacterial 
peritonitis (n=1) groups. Treatment failure rate of CN group was higher than that of GP 
group (19.4% vs. 8.0%; p= 0.01) and was similar to that of GN group (19.4% vs 17.6%; p= 
0.768). Among 93 cases of CN group, microorganisms were finally identified in 21 cases. 
In CN group, 8 cases (9.7%) with negative interim report were fungus or mycobacteria, 
which was higher value,compared to its proportion among entire PDP (2.9%). According to 
the final culture report, CN group was subdivided into positive-culture and negative-culture 
subgroups. Treatment failure rate (40.9% vs. 12.7%; p=0.003) was higher for positive-
culture subgroup. Higher treatment failure for this subgroup was attributed to higher rate 
of fungal or mycobacterial organisms. Blood neutrophil to lymphocyte ratio(NLR) was 
significantly higher in mycobacterial and fungal peritonitis than the other cases in the CN 
group (10.9±6.3 vs. 5.8±4.4; p= 0.006). When CN group was divided into treatment failure 
and treatment response groups, failure group had longer time on PD (3.5±2.6 years vs. 
2.6±2.9 years; p=0.036), and lower initial albumin level (2.81±0.60 g/dL vs. 3.36±0.52 g/
dL; p=0.002).Conclusion: Negative interim culture result on day 3 was associated with 
poor outcome. Mycobacteria and fungus played role on poor outcome. Initial peripheral 
blood NLR might be a useful marker in predicting these two micro-organisms.
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Treatment of Corynebacterium Species–Induced Exit-Site Infections with 
Quinolone in CAPD Patients  So Young Lee,1 Seok Hui Kang,1 Byung Ha 
Chung,1 Bok Jin Hyoung,1 Youn Joo Jeon,1 Hyeon Seok Hwang,1 Young Soo 
Kim,1 Bum Soon Choi,1 Cheol Whee Park,1 Sun Ae Yoon,1 Yeon Joon Park,2 
Chul Woo Yang,1 Yong-Soo Kim.1  1Department of Internal Medicine, Catholic 
University of Korea, Seoul, Korea; 2Department of Diagnostic Medicine, 
Catholic University of Korea, Seoul, Korea.


Introduction: Corynebacterium species (CS) are currently considered as emerging 
pathogens of exit-site infections (ESI) in CAPD patients. However, the management of 
CS-induced ESI has not been clearly determined.


Purpose: We assessed the effectiveness of oral quinolone for the CS-induced ESI in 
CAPD patients, identified the organisms and performed antibiotic sensitivity test.


Method: The clinical outcome of CS-induced ESI from January 2005 to December 
2007 in a single center has been reviewed. In all patients, oral ciprofloxacin (250 mg, 
bid) was initially prescribed for 14 days. In nine cases, the 16S rRNA gene sequencing of 
cultured specimen was performed for the identification of corynebacterium species. Agar 
dilution method was used for antibiotic sensitivity test.


Result: Eighty six ESI episodes caused by non-diphtheria corynebacterium in 51 
patients were included. It accounted 30.6% of all ESI. Mean age was 50±10 years, and 
mean dialysis duration was 76±51 months. Forty one out of 51 patients (80.4%) clinically 
responded to ciprofloxacin. Ten non-responders to ciprofloxacin were successfully treated 
with i.p. vancomycin with or without external cuff shaving. No catheter was removed. 
The 16S rRNA gene sequencing of nine cultured isolates resulted in C. jeikeium (4), C. 
kroppenstedtii (2), C. tuberculostearicum (1), C. aurimucosum (1), and C. simulans (1). 
Only 2 out of 9 isolates were sensitive to the cephalosporin and 4 out of 9 isolates were 
sensitive to ciprofloxacin. However all isolates were sensitive to the rifampin, vancomycin 
and linezolid.


Conclusion: Our study shows that the initial oral ciprofloxacin treatment for the 
CS-induced ESI is effective and vancomycin should be an alternative regimen for the 
non-responders.
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Clinical Relevance of Effluent Cancer Antigen 125 and IL-6 Determination 
at Every Outpatient Visit in Peritoneal Dialysis Patients  Deirisa Lopes 
Barreto,1 Annemieke M. Coester,1 Watske Smit,1 Dirk G. Struijk,1 Susan Rogers,1 
Dirk R. de Waart,2 Raymond T. Krediet.1  1Department of Internal Medicine, 
Division of Nephrology, Academic Medical Center, University of Amsterdam, 
Amsterdam, Netherlands; 2Department of Experimental Hepatology, Academic 
Medical Center, University of Amsterdam, Amsterdam, Netherlands.


Cancer antigen (CA) 125 is a glycoprotein that provides data on the state of the 
peritoneal membrane, when measured in peritoneal effluent. Interleukin-6 (IL-6) acts as a 
mediator in the acute phase response. Variability of effluent CA125 and IL-6 measurements 
more frequent than once yearly is unknown. The aim was to evaluate the clinical relevance of 
CA125 and IL-6 by analyzing its variation in individual patients during clinical practice.


Methods: Peritoneal effluent was collected from 52 patients. Patients with peritonitis, 
hemodialysis transfer or renal transplants were excluded. Included patients had at least two 
samples available with maximum interval of six months, and minimal follow-up of one 
year. CA125 and IL-6 were measured by ELISAs. Appearance rate (AR) was calculated as 
total amount of CA125 or IL-6 present in the total drained effluent divided by dwelltime 
(min). Inter- and intravariability was calculated by means of coefficient of variation (CV). 
To study time courses, linear mixed model was applied.


Results: CA125-AR of 16 short term (≤24 months) patients ranged from 22.5-766.7 
mL/min, and IL-6-AR 7.3-1534.0 pg/min. 14 Long term (≥25 months) patients had a 
CA125-AR of 11.4-220.0 mL/min, and IL-6-AR 6.9-956.4 pg/min. CVtotal was 42.6% for 
CA125-AR, and 59.9% for effluent concentrations. Short vs. long term trend of CA125-
AR was different (p=0.001). CVtotal of IL-6-AR was 223.8% and 189.9% for effluent 
concentrations. IL-6 trends were not different.


Conclusions: Clinical relevance of CA125 and IL-6 determinations from an 
unstandardized dwell during every outpatient visit is limited, as judged from CVs. This 
is possibly due to systemical errors e.g. inaccurate notated dwelltimes. Standardization 
is warranted. Furthermore, fluctuations of CA125 and IL-6 as response to environmental 
changes in the peritoneum can also influence the AR outcome, thus influence CV.
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The Risk of Repeat Peritonitis with the Same Organism: Results of a Large 
Multicenter Database Analysis  Sharon Nessim,1 Rosane Nisenbaum,2 Joanne 
M. Bargman,3 Sarbjit Vanita Jassal.3  1Division of Nephrology, Jewish General 
Hospital, Montreal, QC, Canada; 2Keenan Research Centre, St. Michael’s 
Hospital, Toronto, ON, Canada; 3Division of Nephrology, University Health 
Network, Toronto, ON, Canada.


Background: Peritoneal dialysis (PD)-associated peritonitis is known to cluster within 
patients. While patient factors contribute to peritonitis risk, there are data to suggest that there 
is entrapment of organisms within the biofilm that forms on PD catheters. It is hypothesized 
that this biofilm may prevent complete eradication of organisms, predisposing to multiple 
infections with the same organism.
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Methods: Using data collected in the multicentre Canadian Baxter POET database 
between 1996 and 2005, we studied PD patients who had experienced two or more peritonitis 
episodes. We determined the proportion of patients who had at least two episodes caused 
by the same organism, as well as the proportion who had at least 50% of episodes caused 
by the same organism. Using a multivariable logistic regression model, we tested whether 
a prior episode with a given organism predicted the occurrence of a subsequent episode 
with the same organism.


Results: Among the 1,605 patients who had peritonitis, there were 558 patients with 
two or more episodes during their time on PD. Of these patients, 32% had at least two 
episodes with the same organism. The most common organism to cause repeat infection 
was coagulase-negative staphylococcus (CNS), accounting for 72% of cases. Having a 
first CNS peritonitis episode was associated with an increased risk of subsequent CNS 
peritonitis within 1 year as compared with peritonitis caused by other organisms (odds 
ratio 2.1, 95% CI 1.5-2.8, p<0.0001).


Conclusion: In contrast to previous data, we did not find a large proportion of patients 
with multiple peritonitis episodes due to the same organism. CNS was the organism most 
likely to occur more than once in a given patient. Having a prior CNS peritonitis was 
associated with an increased risk of subsequent CNS peritonitis. This may reflect the 
propensity for CNS to colonize PD catheter biofilm, or may be due to poor technique with 
repeated episodes of touch contamination at the time of catheter connections.
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Confounding Effect of Malnutrition and Comorbidities on Survival of 
CAPD Patients  Narayan Prasad, A. Gupta, A. Sinha, R. K. Sharma, A. Saxena, 
A. Kaul.  Nephrology, Sanjay Gandhi PGI of Medical Sciences, Lucknow, UP, 
India.


OBJECTIVES: To analyze confounding effect of comorbidities and malnutrition on 
survival of CAPD patients.


METHODS: In this study, 342 CAPD patients (179 diabetics,250 male,age 51years) 
were followed for 22 patient-months. Based on SGA and comorbidities (CMD), patients 
were categorized into 4 groups:1Normal nutrition(NN) withCMD[n=26(7.6%)]; 2NN 
without CMD [n=61(17.8%)];3Malnutrition (MN) with CMD [n=160(46.8%)]; and 
4MNwithout CMD [n=95(27.8 %)].Kaplan-Meier analysis was used to analyze the survival 
in different groups


RESULTS:Based on SGA, 87(25.4%) patients had NN status, 229 (66.9%) had 
mild-moderate MN, 26 (7.6%) had severe MN. Mean survival in patients with NN[58 
patient-months (mths)] was greater than patients with MN [42 mths],(p=0.0002).Mean 
survival in patients with CMD (39 mths) was inferior to patients without CMD (55 mths)
(p=0.0001). The mean actuarial survival in NN with CMD was 46 mths;NN without CMD 
was 62 mths; MN with CMD was37 mths; MN without CMD was 46 mths,p=0.0001.On 
univariate analysis,CMD (p=0.001,odds ratio(OR) 0.33,95%CI 0.21-0.53),age (p=0.001,OR 
0.95,95% CI0.60-1.50),nutritional status (p=0.001,OR 0.32,95% CI 0.17-0.61), sr.albumin 
(p= 0.02,OR 0.66,95% CI 0.46-0.94), residual GFR (p=0.001,OR 0.87,95% CI 0.81-0.93) 
and diabetic status (p=0.001,OR 2.24,95% CI 1.54 -3.79) were significant predictor of 
survival.Adequacy of dialysis Kt/V (p=0.09, OR 0.41 95% CI 0.14-1.1) and peritonitis 
(p=0.55, OR 0.88, 95% CI 0.57-1.13) were not the predictor of survival. On multivariate 
analysis, only CMD (p=0.001, OR 0.41, 95% CI 0.25- 0.67), nutritional status (p=0.01, OR 
0.44, 95% CI 0.23- 0.85) and residual GFR (p=0.003,OR 0.90, 95% CI 0.84-0.96) were 
significant predictors of survival.


On multivariate Cox-regression analysis, relative risk of mortality with reference to 
patients with NN without CMD was 3.5 (95%CI 1.1-11.7,p=0.03) in patients with NN with 
CMD, 2.9 (95%CI 1.1-7.8,p=0.03)in MN without CMD,6.6 (95% CI 2.6-16.5,p=0.001) 
in MN with CMD.


CONCLUSIONS: Malnourished patients with comorbidities have worst survival. 
Malnutrition, comorbidities and residual GFR are significant predictors of survival in 
CAPD patients.
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Effluent Sample Volume Is Important in Reducing Culture-Negative 
Peritoneal Dialysis (PD) Peritonitis Rates  Christine Sluman, Anindya 
Banerjee, Indiver Daryanani.  Nephrology Department, Wirral University 
Teaching Hospital NHS Foundation Trust, Wirral, Merseyside, United 
Kingdom.


Aim
To assess whether increasing effluent sample volume from 40mL to 60mL and 


testing for antimicrobial substances in effluent samples can reduce culture-negative PD 
peritonitis rates.


Method
Retrospective analysis of all confirmed or suspected cases of PD peritonitis from Nov 


2008-April 2009.
Culture, sensitivity and effluent white cell count (WCC) were compared for 6 months 


before and after introduction of method change.


Results
Table 1. Summary of episodes


May 08-Oct 08 Nov 08-Apr 09
Effluent sample volume 40mL 60mL
Episodes 18 12
Dialysis months 212 215


Episodes/yr 1.02 0.67
Number of patients with peritonitis 11 7


Single episode 6 3
Multiple episodes 5 4


Catheter removed 2 3
Culture positive 11* 12*


Gram +ve 8 11
Gram -ve 3 0
Fungal 0 1


Culture negative 8 2
Effluent WCC >100x106/L 7 1
Antibiotic detected N/A 1
Discussion
Culture-negative peritonitis episodes expose patients to inappropriate antimicrobial 


therapy with an increased potential to cause resistance. Failure to isolate an organism may 
also prevent identification of infection source. Use of antibiotics prior to sampling is a 
known cause of culture-negative results.


Baseline audit with a 40mL sample volume found a culture-negative rate of 44% 
(8/18 episodes).


Although small patient numbers, our culture-negative rate fell to 17% (2/12 episodes) 
with a 60mL sample volume.


Three patients with multiple episodes accounted for 75% of baseline culture-negative 
reports. One culture-negative case with recurring peritonitis in the second audit period had 
antimicrobial substances detected in the effluent which could explain the result.


Our overall peritonitis rate fell during the second audit period. The reason for this 
is unclear however may represent eventual catheter removal in 5 patients with recurring 
episodes during the audit period.


Conclusion
Increasing effluent sample volume to 60mL in keeping with ISPD recommendations is 


an effective method to reduce culture-negative peritonitis rates. Testing for antimicrobial 
substances may also be useful in patients with recurring peritonitis.
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Efficacy of Peritoneal Dialysis during Infusion of Dialysis Fluid and 
Drainage of Dialysate  Daniel Baczynski,1 Stefan Antosiewicz,1 Jacek 
Waniewski,2 Zbigniew Nowak,1 Marek Saracyn,1 Zofia Wankowicz.1  
1Department of Internal Medicine, Nephrology and Dialysotherapy, Military 
Institute of Health Service, Warsaw, Poland; 2Institute of Biocybernetics and 
Biomedical Engineering, Warsaw, Poland.


Background: Non-adequate dialysis is still one of major causes of technique failure 
in peritoneal dialysis (PD). Mathematical models are helpful in calculation of optimal 
schedules and dwell times. They also allow prediction of adequacy of prescribed regimen. 
If the effectiveness of uremic toxins removal that takes place during the procedures of 
dialysis fluid infusion and drainage is not taken into account, the predicted adequacy of 
the whole PD session may be underestimated.


Aim: Estimation of the efficacy of removal of urea and creatinine during a dialysis 
fluid exchange procedure.


Material and methods: 17 patients treated with PD were included into the study. Two 
procedures were performed in every patient: infusion of fresh dialysis fluid followed by 
immediate drainage of dialysate and infusion of fresh dialysis fluid followed by dwell 
and subsequent drainage of dialysate. The time of the dwell itself was equal to the time of 
infusion and immediate drainage procedure. PD effectiveness during dialysate exchange was 
defined as quotient k of removed amount of creatinine/BUN during infusion and drainage 
of dialysate and during dwell of the same duration as dialysate exchange.


Results: The effectiveness of creatinine and urea removal was reduced during the 
exchange procedure with kcreat = 0,68 ± 0,43 and kBUN = 0,87 ± 0,44, respectively, and 
differed between these two solutes (p=0,0009).


Conclusions: The effectiveness of peritoneal transport of creatinine and BUN during the 
PD exchange procedure was rather high: 68 and 87% respectively. This real effectiveness 
should be taken into account in mathematical models of PD kinetic modeling. Otherwise 
the predicted overall efficacy of creatinine and urea removal throughout the PD session 
may be underestimated. This underestimation would be proportional to the number of 
dwells per day.


Disclosure of Financial Relationships: nothing to disclose
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Possible Predictors of Self-Reported Health Status in Peritoneal Dialysis 
Patients  Gowrie Balasubramaniam, Sally Punzalan, Stanley L. S. Fan.  Renal 
Medicine and Transplantation, Royal London Hospital, London, United 
Kingdom.


Background
The short form health survey with questions (SF-36) is a widely accepted and validated 


tool for assessing of quality of life using various component scales. We undertook a cross 
sectional survey of patients on PD for less than 1 year over 4 years to assess quality to life 
and to look for possible predictors of quality of life. We also wanted to compare patients 
on APD and CAPD.


Method
Patients attending outpatients were surveyed. Demographics, recent PET studies and 


dietary protein intake (DPI) were obtained from case note review.
Results
There were no significant difference in physical function (PH), mental function (MH), 


social function (SF) and general health (GH) between patients on CAPD and APD.
CAPD vs APD


CAPD APD
Number 109 109 p=NS
Sex (F) 47 32 p=NS
Previous IHD 18 20 p=NS
Previous CVA 12 10 p=NS
PF (mean+/-SD) 34 (±12.6) 35.3(±13.5) p=NS
MF (mean±SD) 41.7(±12.4) 43.6(±11.3) p=NS
GH (mean±SD) 35.2(±11.3) 36.2(±11.0) p=NS
SF (mean±SD) 35.4(±12.2) 36.5(±12.7) p=NS


PET and DPI details were obtained in 167 patients. On bivariate analysis, the only 
statistically significant correlations were between GH and Kt/V (p=0.018), CrCl (p=0.041), 
UF/day (p=0.021) and PH correlated with CrCl (P=0.031). However, further sub group 
analysis of anuric and uric patients did not any significant correlation.


Conclusion
Markers of dialysis adequacy, especially CrCl, appear to correlate with GH and PH. 


This may be due to residual kidney function but we could not any difference between 
uric and anuric patients. Using SF-36, there was no difference between CAPD and APD, 
suprisingly even in SF.


Disclosure of Financial Relationships: nothing to disclose
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Antiseptic Prontosan™ vs Mupirocin for Peritoneal Exit Site Prophylaxis  
Andrew Findlay, C. Serrano, S. Fan.  Nephrology, Royal London Hospital, 
London, United Kingdom.


Introduction:The use of topical Mupirocin has reduced exit site infections (ESI), 
however resistance can emerge. Can the antiseptic Prontosan GelTM (Polyhexamide, a 
polymer of chlorhexidine) be used as an alternative?


We conducted a series of studies comparing Prontosan vs Mupirocin including 
biocompatibility testing to PD catheters, patient satisfaction and pilot randomised efficacy 
study.


Methods:PD catheters were exposed to demineralised water (n=9) or Prontosan (20) 
for 3 days. The force to stretch each catheter was compared.


20 patients compared experiences using Prontosan for 1 month against Mupirocin.
In an open label pilot study, consented patients were randomised to use Prontosan 


(n=20) or Mupirocin (n=18). We performed an interim analysis of infection rates for 
safety monitoring.


Results: Force to elongate PD catheters exposed to Prontosan or water were similar.
[Fig 1a]


13 of 20 respondents described no side effects with Prontosan; 2 withdrew whilst 5 
described mild local effects insufficient to discontinue treatment. However 8 preferred 
Prontosan over Mupirocin.


Demographics of patients in pilot study are shown.
Demographic


Mupirocin Prontosan p-value
number 18 20
Mths on Rx /pt 11.3 13.1
Age (yrs) 56 65 0.01*
sex (F) 7 6
diabetes 5 7 0.897
APD 11 8 0.3297


After a mean follow up of 12.2 mths there were no statistical differences in:
(1) peritonitis rates (1:44 [Prontosan] vs 1:34pt mths [Mupirocin])
(2) patients developing ESI [although higher in Prontosan (5) vs Mupirocin (2), 


p=0.49)
(3) time to first infection (ESI or Peritonitis) [Fig 1b].


The only infection from Gr-ve organism was an ESI in Prontosan group.
Conclusion: Prontosan is biocompatible with PD Catheters and well tolerated. 


Accepting limited study size of our safety analysis, continuation of pilot study is justified 
and may eventually demonstrate efficicay of Prontosan to prevent infections.


Disclosure of Financial Relationships: nothing to disclose
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Single-Center Experience of Encapsulating Peritoneal Sclerosis (EPS) in 
New Haven, Connecticut, USA  Charina P. Gayomali, Joni Hansson, Scott 
Cameron, Zenon Protopapas, Fredric Finkelstein.  Hospital of St. Raphael, 
New Haven, CT.


EPS is a serious complication of long-term peritoneal dialysis (PD). It is characterized 
by a progressive inflammatory process resulting in sheets of fibrous tissue that constrict 
the viscera, thus compromising bowel motility. Reported incidence of EPS varies between 
0.8 to 2.5%, and increases with length of time on PD. The mortality rate can be as high as 
56%. There is little data on the epidemiology of EPS in the US. The study aims to identify 
the prevalence of EPS in a single center in New Haven, CT in patients (pts) maintained on 
PD for > 5 years. We did a retrospective study on the cohort of pts who started PD between 
1988 and 2003, and had been on PD for > 5 years. Clinical symptoms and abdominal CT 
findings suggestive of EPS were noted. We also identified pts who had gross findings at 
laparotomy consistent with EPS. All study pts were tracked by dialysis modality, transplant 
or death at the end of the study period. Seventy-six pts met inclusion criteria; they had been 
on PD a mean of 6.8 years (range, 5 to 13 yrs). Of these pts, 14 (18%) developed clinical 
symptoms suggestive of EPS that persisted for > 3 months. Abdominal CTs were obtained 
in 39 patients for a variety of reasons; 24 pts (31%) had radiologic features consistent with 
EPS. Six out of seven pts had gross findings of EPS at time of laparotomy. Eleven pts had 
clinical features plus either radiologic/histopathologic confirmation of EPS. Outcomes of 
these 11 EPS pts are: 1 remains on PD, 2 transferred to HD and are doing well, 2 died as 
a complication of EPS, and 6 pts eventually died of non-EPS-related causes. There were 3 
pts who developed clinical symptoms of EPS but had no CT available; 2 of these pts died 
of problems not attributed to complications of EPS; 1 was transplanted and is doing well. 
In conclusion, for pts maintained on PD for > 5 years, 18% develop symptoms consistent 
with EPS, 31% had radiologic findings consistent with EPS, and 14% had both clinical 
findings and either radiological or laparatomy findings of EPS. Thus, EPS in the U.S. is 
under recognized. A high index of suspicion is warranted in pts maintained on PD for > 
5 years.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2642


PD Peritonitis Flora: A 10 Year Single Centre Experience  James R. Lineen,1 
Barbara Lambert,1 Phillip Murphy,2 Catherine A. M. Wall,1 George Mellotte.1  
1Nephrology, AMNCH/Tallaght Hospital, Dublin, Ireland; 2Microbiology, 
AMNCH/Tallaght Hospital.


INTRODUCTION:
AMNCH runs the largest PD programme in the Republic of Ireland. A total of 379 


people received 6937 patient- months of treatment between January 1999 and December 
2008. We present data regarding the incidence, microbiology and outcomes of all recorded 
cases of PD peritonitis in our institution over this 10 year period.


METHODS:
PD peritonitis was diagnosed according to ISPD guidelines. Cases were logged at time 


of presentation. Clinical outcome (transfer to haemodialysis, death) was recorded as the 
events occurred. A simultaneous database of positive PD effluent cultures was maintained 
by the microbiology department. These sources were examined together for this review.


RESULTS:
Three hundred and forty distinct episodes of peritonitis were recorded in 177 patients. 


Incidence was 1 case per 20.4 patient months. Forty three different causative organisms 
were identified. Skin flora were predominant (59.9% of positive cultures). Gastrointestinal 
(17.2%) and oropharyngeal organisms (13.2%)were relatively common. Environmental 
organisms (5.6%) and fungal isolates (4.1%) were less frequent. Forty nine infections were 
polymicrobial. Culture negative rate was 19.4%


There were 7 cases of MRSA peritonitis and 4 due to VRE, with no evidence of increasing 
frequency. Of gram negative isolates tested 38% were resistant to ciprofloxacin.


There were 117 transfers to haemodialysis during the study period with 41% of these 
due to peritonitis. Mortality due to PD peritonitis was 5% overall (19 patients) or 22.6% 
of all deaths in the group.


Klebsiella sp., pseudomonas sp. and fungal infections were associated with a high risk 
of death and technique failure.


CONCLUSION:
In our population, PD peritonitis was a common complication. It was associated with 


increased mortality and transfer to haemodialysis. The majority of cases were due to the 
expected organisms, but the diversity of flora was surprising. Certain organisms were 
associated with worse outcomes and should trigger early removal of tenchkoff catheter.


Disclosure of Financial Relationships: nothing to disclose
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Use of Angiotensin II Inhibitors in Patients Who Developed EPS: A Case-
Control Study  Denise E. Sampimon,1 Inna Kolesnyk,1 Mario R. Korte,2 
Dirk G. Struijk,3 Raymond T. Krediet.1  1Medicine, Division of Nephrology, 
Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands; 
2Internal Medicine, Albert Schweitzer Hospital, Dordrecht, Netherlands; 3Dianet 
Foundation, Amsterdam/Utrecht, Netherlands.


Background: Animal studies suggest that angiotensin converting enzyme inhibitors 
(ACEi) and angiotensin receptor blockers (ARBs) may prevent the development of 
peritoneal adhesions and fibrosis. Encapsulating peritoneal sclerosis (EPS) is a severe 
complication of PD and causes bowel obstructions due to adhesions. The aim of this study 
was to investigate the duration of exposure to ACEi/ARBs in PD patients who developed 
EPS and compare controls.


Methods: 24 EPS patients from 2 large PD centres in the Netherlands were selected 
and matched for PD duration and PD center to 24 controls. Duration of ACEi/ARBs use 
was calculated in months for the total treatment time on PD and additionally expressed as 
a percentage. A paired t-test and chi-square test were used to compare the groups.


Results: The median age of the EPS group was 30 (7-68) years versus 44 (6-81) years 
in controls (p=0.04) at the start of PD. The median time on PD was 72 (30-222) months 
for the EPS group versus 76 (33-123 months) for the controls (p=0.16). EPS patients and 
controls did not differ for the primary kidney disease, the number of transplantations, and 
number of peritonitis episodes.


The median duration of ACEi/ARBs during PD was 15 (0-134) months in the EPS group 
and 27 (0-116) months in the control group (p=0.44). The median percentage of ACEi/ARBs 
use was 14% in the EPS group and 41 % in the control group (p=0.33). 7 of the 24 EPS 
patients used ACEi/ARBs at the start of PD compared to 12 of the 24 controls (p=0.12).


Conclusion: Although no statistical significance was reached our results suggest that 
ACEi/ARBs may have some beneficial effect on the development of EPS, similar to the 
results in animal studies.


Disclosure of Financial Relationships: nothing to disclose
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Does Residual Urine Output or Dialysis Adequacy Affect Serum 
Vancomycin Concentrations in Continuous Ambulatory Peritoneal Dialysis 
(CAPD)?  Christine Sluman, Anindya Banerjee, Indiver Daryanani.  Nephrology 
Department, Wirral University Teaching Hospital NHS Foundation Trust, 
Wirral, Merseyside, United Kingdom.


Aim
To assess whether serum vancomycin concentrations following intraperitoneal (IP) 


administration are influenced by residual urine output (UO) or dialysis adequacy. The ISPD 
advise redosing IP vancomycin once serum concentrations reach 15mg/L, however when 
this concentration should be measured is unclear.


Method
Retrospective analysis of all CAPD peritonitis cases treated with IP vancomycin 


from May 2008-April 2009. Our policy at the time was to give 1.5g to patients who were 
<70kg or 2g if ≥70kg, every 7 days. Dry weight, weekly Kt/V, UO and vancomycin serum 
concentrations performed in the first week of treatment were recorded. Patients were grouped 
according to UO and average values determined for each parameter.


Results


Although there were differences in predicted initial serum vancomycin concentrations 
between the groups, this was significantly less than the observed differences between the 
groups on subsequent days. This suggests dose and weight differences between the groups 
had little effect on observed serum vancomycin concentrations.


Discussion
Vancomycin is excreted in a linear relationship to glomerular filtration rate (GFR) in 


all degrees of renal impairment. It is therefore anticipated that CAPD patients with residual 
UO will clear vancomycin faster than anuric patients. From our data, higher dialysate 
clearances do not appear to increase vancomycin clearance.


Conclusion
Although small patient numbers, our results suggest vancomycin clearance in CAPD 


appears to be influenced by residual UO. Patients with UO>500mL/day may require 
redosing after 2-3 days, whilst patients with UO<500mL/day may not require redosing 
until day 6.


We now measure vancomycin serum concentrations on day 2 if UO>500mL and day 
4 if UO<500mL.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Icodextrin Solution on the Fluid Status in Diabetic Peritoneal 
Dialysis Patients – An Interim Report of a Randomized, Open-Labeled, 
Multicenter Study  Hitoshi Sugiyama,1 Yuji Takatori,2 Shigeru Akagi,1 Hiroshi 
Morinaga,2 Keiichi Takiue,2 Junko Inoue,2 Sho-ichiro Kojo,2 Kazushi Nakao,2 
Jun Wada,2 Hirofumi Makino.2  1Center for CKD and PD, Okayama University, 
Japan; 2Dept of Medicine and Clinical Science, Okayama University, Okayama, 
Japan.


Fluid overload is a common clinical problem, especially in oliguric peritoneal dialysis 
(PD) patients. It may be associated with a higher prevalence of cardiovascular events and 
the subsequent withdrawal from PD therapy. Icodextrin solution alters the fluid status by 
reducing the extracellular fluid volume. Several clinical reports suggest the superiority of 
icodextrin over a conventional glucose solution, but no rigorous clinical evaluation has 
been performed in diabetic PD patients. A randomized, open-labeled, multicenter study 
was conducted to determine the clinical impact of icodextrin. Forty-four patients who 
had recently started PD due to diabetic nephropathy were enrolled in 16 hospitals. All of 
the subjects were randomly assigned to either the glucose (control group; n=22) or 7.5% 
icodextrin (n=22) solution and followed for up to 12 months. Clinical indices such as the 
fluid status, urine volume, residual renal function, technique survival and metabolic profiles 
were analyzed. The data demonstrated that the icodextrin group showed significantly better 
technique survival (p=0.039). The net ultrafiltration volume was significantly increased in 
icodextrin group over the entire observation period. Furthermore, 5 out of 7 patients in the 
control group were withdrawn due to a fluid overload caused by inadequate ultrafiltration. 
Meanwhile, no statistical difference between the two groups was observed in the urine 
volume, though both groups showed a significant decline at 12 months in comparison to 
the respective baseline values. Renal creatinine clearance was decreased in the icodextrin 
group at 12 months in comparison to the baseline, however, during the observation period no 
significant difference was observed between the groups. The use of icodextrin seems to be 
effective for maintaining the fluid balance by sufficient ultrafiltration, thereby contributing 
to a better technique survival in diabetic PD patients.


Disclosure of Financial Relationships: nothing to disclose
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BNP, Not hANP Correlates with Salt Discharge in Continuous Ambulatory 
Peritoneal Dialysis Patients  Hideki Yamahara,1 Takanobu Imada,1 Sanae 
Kikuchi,1 Keiko Kouno,1 Hiroya Masaki,2 Satoshi Morimoto,1 Nobuyuki 
Takahashi,1 Mitsushige Nishikawa,1 Toshiji Iwasaka.1  1Department of Medicine 
II, Kansai Medical University, Moriguchi, Osaka, Japan; 2Department of 
Laboratory Medicine and Clinical Sciences, Kansai Medical University, 
Moriguchi, Osaka, Japan.


Background: Dialysis patients often have an expanded effective circulating volume 
due to an excess of water and salt. Continuous ambulatory peritoneal dialysis (CAPD) is an 
important renal replacement therapy. But continuous exposure of the peritoneal membrane 
to unphysiologic PD fluid, especially in hypertonic dialysate, results in an injury of the 
peritoneum. Aim: We investigated whether salt discharge correlate with effective circulating 
volume in CAPD patients. Method: Total of 17 CAPD patients were studied with total 
salt discharge using whole day collection of their urine and dialysate. On the same day, we 
checked serum concentrations of their human atrialnatriuretic peptide (hANP) and brain 
natriuretic peptide (BNP). Result: CAPD patients had significantly increased hANP (69.6 
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± 31.5 pg/ml) and BNP (115 ± 74.7 pg/ml) than normal range. Salt discharge (186 ± 68.3 
mEq/day) was remarkably associated with higher BNP in CAPD patients (p = 0.0257) and 
was not with hANP. Discussion: The main finding of this study is that CAPD patients with 
large amount of salt discharge have higher BNP. On the other hand, salt discharge is not 
associated with hANP. It is known that elevated level of BNP correlates with lower cardiac 
function and cardiovascular adverse events. These results suggest that CAPD patients with 
higher salt discharge do not always have expanded effective circulating volume, but they 
have higher risk of cardiovascular adverse events.


Disclosure of Financial Relationships: nothing to disclose
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Changes in Causative Organisms and Antibiotics Sensitiveness in CAPD 
Peritonitis; a Multicentre Clinical Trial  Ji-Young Choi,1,4 Seung-Hyea 
Hyun,1,4 Hye-Jin Seo,1,4 Gun-Hyun Kim,1,4 Ji-Hyung Cho,1,4 Sun-Hee Park,1,4 
Chan-Duck Kim,1,4 Dae Joong Kim,2 Sug Kyun Shin,3 Yong-Lim Kim.1,4  
1Department of Internal Medicine, Kyungpook National University School 
of Medicine, Daegu, Republic of Korea; 2Department of Internal Medicine, 
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
Republic of Korea; 3Department of Internal Medicine, NHIC Ilsan Hospital, 
Koyang, Kyungki-do, Republic of Korea; 4Clinical Research Center for End 
Stage Renal Disease in Korea, Daegu, Republic of Korea.


Causative organisms and antibiotics sensitiveness in CAPD peritonitis may vary 
depending on geographical regions, individual dialysis centers. Time elapsing is also 
thought to be a factor. This study investigated how causative organisms and antibiotics 
sensitiveness in CAPD peritonitis changed over time in different centers.


We analyzed causative organisms and antibiotics sensitiveness in CAPD peritonitis 
from three different centers (Kyungpook National University Hospital(A), Samsung 
Medical Center(B), and Ilsan Hospital(C)). Subjects included were 113 patients (159 
cases) who experienced CAPD peritonitis at least once between Jan 2001 and Dec 2001 
and 118 (160 cases) patients who experienced CAPD peritonitis at least once between Jan 
2007 and Dec 2007.


In comparison of the distribution of causative organisms of peritonitis over time, the 
Staphylococcus species significantly decreased in 2007 from 2001 (p<0.05). The distribution 
didn’t significantly differ by center in 2001, but in 2007, the Staphylococcus species 
accounted for a significantly larger portion in center A compared with the other centers 
(p<0.05). By dialysis center, center B exhibited a higher Staphylococcus sensitiveness to 
oxacillin and cefazolin in 2001 (p<0.05), but the difference was not observed in 2007. 
Meanwhile, though the Gram negative organism sensitiveness to amikacin was not 
different among centers in 2001, resistance to the drug was significantly higher in Center 
A in 2007 (p<0.05).


Causative organisms and antibiotics sensitiveness in peritonitis showed difference 
among regions, dialysis centers, and over time. It might be necessary to revise empirical 
use of antibiotics based on analysis of such changes in each center.
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Nonadherence of Patients on Peritoneal Dialysis to Standard Protocols for 
Prevention of Peritonitis  Usama T. Hussein,1 Joni Hansson,1 Nancy Gorban-
Brennan,1 Frederic Finkelstein.1  1Nephrology Department, Hospital of Saint 
Raphael-Renal Research Institute, New Haven, CT; 2Nephrology Department, 
Hospital of Saint Raphael, New Haven, CT; 3Nephrology Department, Renal 
Research Institute, New Haven, CT; 4Nephrology Department, Hospital of Saint 
Raphael-Renal Research Institute, New Haven, CT.


Background and objectives: Peritonitis in pts on PD is associated with significant 
morbidity and mortality. Determining factors that are associated with PD peritonitis may 
facilitate the identification of pts who are at risk and permit the development of strategies 
to reduce peritonitis rates.


Design, setting, participants, & measurements: A cohort of 54 pts (22 female, 32 
male) at a PD center in New Haven was reviewed to assess factors that were predictive of 
peritonitis over the past 12 months. The pts were on CCPD for at least three months. The 
mean duration of PD was 33.79 months in those without peritonitis, and 37.64 months in 
those with peritonitis.


All pts had the same training for PD. Factors reviewed include pt demographics (age, 
gender), comorbidities, and pt PD technique (use of Compact Exchange Device/CXD 
to connect bags to cycler; use of mask when using CXD; frequency of cleaning CXD; 
cleaning techniques for CXD; frequency of cleansing of blue clamps; and hand washing 
before connecting PD solutions.


Results: All pts used the CXD to spike the bags. However, only 30% of pts used masks 
when spiking bags. 76% of pts did not clean their CXD. 55% of pts did not clean the blue 
clamps. 96% of pts routinely washed their hands prior to spiking bags. A logistic regression 
model including all the variables showed that never cleaning the CXD was associated with 
a substantially higher risk of having community acquired peritonitis among patients on 
CCPD with an OR of 4.19 x e-07, p <0. 0001.


Conclusion: The present study suggests that many PD pts do not follow standard 
protocols for performing their treatment. This problem needs to be explored further in 
a larger cohort of pts to understand the impact of these findings on peritonitis rates and 
whether appropriate interventions can improve these compliance rates.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2649


Effect of Icodextrin on Angiogenesis of Peritoneal Membrane in CAPD 
Patients  Aiwu Lin, Jiaqi Qian, Wei Fang, Zhaohui Ni, Liou Cao, Xinghui 
Lin, Huili Dai.  Renal Division, Renji Hospital, Shanghai Jiaotong University 
School of Medicine, Shanghai, China.


Background The study was design to observe the effect of icodextrin on peritoneal 
membrane angiogenesis and mesothelial cells in CAPD patients.


Method This was a randomized double-blind perspective study. Prevalent CAPD 
patients were randomized to either 7.5% icodextrin (ICO) or glucose (GLU) solution in 
long dwell time for 4 weeks. Peritoneal membrane function (D/Pcr) was defined at baseline. 
Ultrafiltration volume, Creatinine clearance (Ccr) of long dwell, VEGF, CA125 levels and 
ratio of VEGF to CA125 in peritoneal effluent during the long night dwell (UF) dialysate 
were measured at baseline and after 4 weeks.


Results: A total of 54 patients were enrolled in the study. The baseline conditions 
were no differences between the groups. Following 2 and 4 weeks of therapy, net UF of 
long dwell were significantly higher in the ICO group vs. the GLU group. Also, peritoneal 
creatinine clearance of long dwell time were significantly higher in ICO group (ICO: 
2229.7±246.2ml/12h in week 4 vs 1969.3±352.6ml/12h in week 0, p<0.001kk). VEGF 
and CA125 level in long dwell peritoneal dialysis solutions were comparable between 
two groups at baseline. After follow up for 4 weeks, VEGF decreased in ICO group 
(290.3±101.5 in week 0 vs 224.0±50.0, p<0.05), while a tendency of increased in GLU 
group (249.5±62.0 vs 281.4±59.2, p>0.05). CA125 levels were significantly higher after 
4 weeks follow up in the ICO (16.2±8.2 vs 12.0±4.7, p<0.05). Ratio of VEGF to CA125 
in week 4 was significantly decreased in ICO group not only compared to baseline (ICO 
group in week 0: 27.6±10.4, in week 4, 18.1±7.0, p<0.05.) but also compare to GLU group 
(ICO group, 18.1±7.0, GLU group, 29.6±12.2, p<0.05.).


Conclusion: Compared with glucose-based solution, 7.5% icodextrin significantly 
improve the ratio of VEGF to CA125 ratio through increasing CA125 level and decreasing 
VEGF level.
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Resume Peritoneal Dialysis after Tenckhoff Catheter Removal for 
Peritonitis: Feasibility and Causes of Definitive Withdrawal of Peritoneal 
Dialysis (PD)  Maite Rivera, Victor Burguera, José Ramón Rodriguez Palomares, 
Haridian Sosa, Javier Villacorta, Sara Jiménez-Alvaro, Robert Marcen-Letosa, 
José Luis Teruel, Carlos Quereda, Joaquin Ortuno.  Nephrology, Hospital Ramon 
y Cajal, Madrid, Spain.


The feasibility of resuming PD after severe peritonitis with catheter removal ranges 
from 4-50%. However, the reasons why it is occurs are not well established. We review all 
peritonitis episodes that required catheter removal in our Unit and analyze the posibility 
of restart PD.


Patients and methods:We reviewed all episodes of peritonitis that required catheter 
removal and switch to hemodialysis from January 1998 to December 2008. All patients 
had a Tenckhoff straight silicone catheter.


Results: Catheter was removed in 23 out of 238 peritonitis (9,6%). There were 13 
men and 10 female (56,2±17 years, mean follow-up on PD of 39±37 months). Causes of 
peritonitis: staphylococcus aureus (n=5), streptococcus (n=2), pseudomonas (n=1), other 
gram negative (n=5), fungal (n=6), mycobacterium fortuitum (n=2), tuberculosis (n=1) and 
mixed growth (n=1). After a 2 months on HD, a new Tenckhoff catheter was implanted and 4 
patients (17%) resumed PD without problems. 2 patients died before catheter reinsertion and 
1 patient received a successfull renal transplant. Thus 16 patients were permanently switched 
to HD: suspected peritoneal adhesions (n=5), peritoneal sclerosis (n=2), diverticulitis (n=1), 
familial-dependence (n=6), fear of a new peritonitis episode (n=2). Interestingly, 6 patients 
did not resume PD because of social reasons. They were 3 men and 3 women with a mean 
age of 73 years (range 60-81 years) and a mean follow up on PD of 29±10 months. So, 
social or familial dependence prevented the resumption of PD in 37% of patients. In these 
patients, a new peritoneal catheter implantation was not attempted.


Conclusion: Feasibility of resume PD after a severe episode of peritonitis which 
requires peritoneal catheter removal is poor. 50% are permanently transferred to HD 
because of medical reason. Social or familial dependence is the mean cause in old and 
very old patients. Assisted peritoneal dialysis can be a solution for dependent patients who 
want to remain in PD.
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Comparison of Two-Cuff Swan Neck Catheter with Coiled or Straight 
End in Chinese CAPD Patients  Jinyuan Xie, Nan Chen, Hong Ren, Tian 
Xu, Ping Zhu.  Nephrology, Ruijin Hospital, Shanghai Jiaotong University, 
School of Medicine, China.


Aim To compare the difference of clinical curative effects of continuous ambulant 
peritoneal dialysis (CAPD) patients in China by using a two-cuff Swan neck catheter with 
coiled or straight end. Methods A randomized controlled trial was undertaken comparing 
the effects of coiled versus straight end Swan neck catheters include catheter tip migration, 
technique failure, catheter-related infection and all-cause mortality. Survival analysis was 
made by adopting the Kaplan-Meier method. Results 80 CAPD patients were enrolled and 
randomly assigned to insertion of a two-cuff Swan neck catheter with coiled end (GroupA, 
n=40) or straight end (Group B, n=40). After 18 months follow-up visits, 15 patients had 
died, 2 had been transferred to renal transplantation, 3 had been transferred to hemodialysis, 
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1 were transferred to another hospital, and the remaining 59 patients (73.8%) continued 
CAPD therapy in our hospital. The 18 months survival rate in group A and group B were 
79.6% and 78.0% respectively (p=0.77). Numbers of patients with drainage failure and 
catheter tip migration were 13 patients (32.5%) in group A and 9 patients (22.5%) in group 
B (p=0.453), otherwise 4 patients in group A need an operative reposition but all the catheter 
tip migration in group B were solved by non-operative methods (p=0.04). The total incidence 
of peritonitis was 0.28 times/patient year, with the detailed figure of 0.35 episodes/patient 
year for group A and 0.22 times/patient year for group B respectively (P>0.05). Exit-site 
infections (ESI) rate in group A was higher than group B,p<0.05). Peritoneal dialysate 
leakage, skid of outer cuff, incidence of inguinal hernia and bellyache, etc, were concerned, 
there existed no significant difference between the two groups(P>0.05). No difference was 
observed between the two groups with respect to 18 months technical survival (89.7% vs 
92.2%, p=0.73). Conclusions Coiled end Swan neck catheter do not influence the risk for 
drainage failure caused by tip migration rate compared with straight end Swan neck catheter, 
but are associated with increased trend to operation to correct the malposition.


Disclosure of Financial Relationships: nothing to disclose
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Status of PD Withdrawal and the Incidence of Encapsulating Peritoneal 
Sclerosis (EPS) in the Newly Integrated PD Strategy in Japan – Neutral 
Solution and Extraneal for Present PD Outcome in Japan (NEXT-PD)  
Masaaki Nakayama, Masanobu Miyazaki, Kazuho Honda, Tadashi Tomo, Kenji 
Kasai, Hidetomo Nakamoto, Hideki Kawanishi.  Research Group of NEXT-PD, 
Tohoku University, Sendai, Miyagi, Japan.


Encapsulating peritoneal sclerosis (EPS) is the most critical issue in PD patients. The 
pathophysiology of this disorder is the peritoneal degeneration driven by complicated 
peritonitis, toxic drugs, uremic molecules, and bio-incompatibility of PD solution. Among 
them, especially, bio-incompatible conventional PD solution is revealed to play a central 
role for EPS development after the withdrawal from long-term PD treatment in Japan. 
Based on this clinical observation, it is not recommended to perform PD long-term, and it 
becomes common to perform peritoneal lavage after transferred from PD to HD to prevent 
EPS development. In Japan, PD solution has been converted from conventional acidic type 
to neutral one nation-widely since 2000, and the latter is now a first-line standard solution 
for patients in Japan.


Although past survey revealed the clinical profiles of EPS, subjects in studies were 
limited to those on conventional solutions, thus the influence on EPS incidence by neutral 
solution has remained unknown. Multi-center prospective study named NEXT-PD, are in 
progress in Japan since 2007. The study aimed to reveal the present PD practice regarding 
PD withdrawal by Japanese PD specialists, and the incidence of EPS among patients 
treated on new PD solutions stratified by PD vintage. The study requested PD centers to 
register all PD patients across Japan where more than 10 patients were treated. During 4 
years observations, clinical features of patients who stop PD, clinical outcomes after PD 
withdrawal are collected to reveal EPS incidence. Total 78 centers with more than 1,700 
cases are expected to register finally. This survey will provide novel findings on EPS by 
neutral solution and guide the optimal PD practice to prevent EPS.


Disclosure of Financial Relationships: nothing to disclose
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Diagnostic Utility of Pulse Wave Velocity and Its Association with the 
sFlt1 Anti-Angiogenic Factor in Preeclampsia  Irene G. Katsipi,1 Kostas 
G. Stylianou,1 Ioannis G. Petrakis,1 Vasiliki N. Mavroeidi,1 John P. Kyriazis,2 
Eleftheria A. Vardaki,1 Antonios Makrygiannakis,3 Eugene K. Daphnis.1  
1Nephrology, Heraklion University Hospital, Heraklion, Crete, Greece; 
2Nephrology, Chios General Hospital, Chios, Greece; 3Obstetrics and 
Gynecology, Heraklion University Hospital, Heraklion, Crete, Greece.


Preeclampsia (PE) is precipitated by circulating anti-angiogenic factors from the 
ischemic placenta, such as the soluble fms-like tyrosine kinase-1 (sFlt1), that induce 
generalized endothelial dysfunction (ED). ED is associated with increased Pulse Wave 
Velocity (PWV). In the present study, we assessed the diagnostic utility of PWV for the 
early identification of pregnant women at risk of developing PE and its association with 
clinical and laboratory markers of PE.


We prospectively followed up 118 healthy pregnants from the 22nd week of gestation 
until the 1st week postpartum. Body weight (BW), systolic and diastolic blood pressure 
(SBP & DBP), urine protein (UPr), urine calcium (UCa) and serum uric acid (sUAc) were 
measured fortnightly, whereas PWV and sFlt1 were measured after the 22nd week of 
gestation, before any manifestation of PE being evident.


At the end of the study 21 pregnants developed PE. PWW and sFlt values in 
preeclamptic pregnants (10.2m/sec and 14.1ng/ml respectively) were significantly (p<0.001) 
higher than the corresponding values in healthy pregnants (7.2m/sec and 3.1ng/ml). In the 
whole group, PWV was significantly correlated with SBP, DBP, sFlt1 and UPr (all p<0.008). 
In multiple regression analysis, PWV could be best predicted by sFlt1 (p=0.02) and UPr 
(p=0.01), and was independent from other factors.


Receiver operating curve analysis showed that PWV had equivalent performance [area 
under the curve (AUC) = 0.87, p<0.001] with sFlt1 (AUC=0.87, p<0.001) in predicting the 
appearance of PE. PWV values above 8.1m/sec gave a combined sensitivity of 91% and a 
specificity of 82% and as a diagnostic tool it was superior to UCa and UAc.


PE is a state of generalized ED caused by increased levels of sFLT1. PWV, a cheap 
non-invasive method, is a sensitive and specific marker of ED in pregnancy that performs 
equally well with sFlt1 in predicting subsequent development of PE.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2654


Long-Term Follow-Up of Renal Function and Blood Pressure after Selective 
and Non-Selective Renal Arterial Embolization  Charles S. Collins,1 Chris 
H. Eggert,1 Anthony J. Stanson,2 Vesna D. Garovic.1  1Internal Medicine and 
Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN; 
2Radiology, Mayo Clinic, Rochester, MN.


Background and objectives: Renal arterial embolizations are considered as minimally 
invasive alternatives for the treatment of renal diseases for which either partial or total 
nephrectomies are indicated. We aimed to determine the safety of the procedure with respect 
to renal function and blood pressure control.


Methods: This study was a retrospective review of the charts of patients who underwent 
therapeutic renal arterial embolization at Mayo Clinic, Rochester, Minnesota between 
January 1998 and December 2007. Exclusion criteria were: total/partial nephrectomy or 
dialysis prior to renal artery embolization, and lack of appropriate follow-up.


Results: 70 patients met the initial inclusion criteria. The mean age was 58.6 +/- 20.1 
years. Median follow-up was 13.5 months. Baseline GFRs (MDRD equation) of the general 
study population changed from 57.26 ml/min/1.732 at baseline to 56.69 ml/min/1.732 at last 
follow up (p=0.72). Of 47 patients (67 % of the cohort) in this study who were hypertensive 
at baseline, n=23 (49%) experienced worsening of blood pressure control, and 5 (22%) 
of those who were normotensive (n=23) before the procedure developed hypertension 
afterwards. The overall unchanged blood pressure outcome (137/75 mm Hg at baseline vs. 
136/74 at last follow up, p=0.84) can be explained by the increased use of blood pressure 
medications post procedure. Six patients who were not previosly treated for hypertension 
prior to procedure were initiated on antihypertensive therapy, while of 38 previously treated 
patients, 12 required the addition of 1 (n=7), 2 (n=4), and 3 agents (n=1).


Conclusions: Renal arterial embolizations are safe alternative procedures to 
nephrectomy with respect to renal function. These patients should have their blood pressures 
checked regularly to facilitate early recognition of worsening in blood pressure control.


Disclosure of Financial Relationships: nothing to disclose
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Predicting the Outcome of Angioplasty in Renal Artery Stenosis by Colour 
Duplex Sonography  Aso Saeed,1 Gregor Guron,1 Göran Bergström,2 Karin 
Zachrisson,3 Elzbieta Nowakowska-Fortuna,1 Gert Jensen,1 Hans Herlitz.1  
1Department of Molecular and Clinical Medicine/Nephrology, Institute of 
Medicine, Gothenburg, Sweden; 2Department of Molecular and Clinical 
Medicine/Clinical Physiology, Institute of Medicine, Gothenburg, Sweden; 
3Department of Radiology, Institute of Clinical Sciences, Gothenburg, 
Sweden.


Objective: To examine the accuracy of renal resistive index (RI) by colour duplex 
sonography (CDS) in predicting the outcome of angioplasty in atherosclerotic renal artery 
stenosis (ARAS).


Methods: Retrospective analysis of all consecutively examined patients at our centre 
with significant RAS undergoing angioplasty and a CDS carried out < 4 months (mean 34 
days) before renal angiography during a 6-year period (2002-2007). RI was estimated by 
CDS as follows: [1- (end-diastolic velocity/ maximal systolic velocity)] x 100. A significant 
RAS was defined as a lesion with a trans-stenotic mean arterial pressure gradient (MAPG) 
of at least 10 mmHg or a ≥ 60% stenosis on angiography.


Results: Among 65 patients (50 patients with unilateral RAS, 6 with bilateral RAS, and 
9 with stenosis to a solitary kidney), 17 patients (26%) had RI ≥ 80 and 48 patients (74%) 
had RI < 80 before angioplasty. At baseline, patients with RI ≥ 80 were older compared to 
those with RI < 80 [Mean±SD 71±7 vs. 62±1, P= 0.002], had lower glomerular filtration 
rate (GFR) [39±16 vs. 63±24, P < 0.001] and higher pulse pressure [93±23 vs. 69±1, P< 
0.001]. One year after angioplasty, GFR had increased by at least 10% in 6 patients (35.3%), 
decreased by at least 10% in 7 patients (41.2%) and remained unchanged in 4 patients 
(23.5%) in patients with RI ≥ 80. Corresponding values in patients with RI < 80 were 10 
(20.8%), 11 (22.9%), and 27 (56.3%) patients, respectively. Differences between groups 
were not statistically significant. There were no significant differences between groups in 
reduction of blood pressure (BP) one year after revascularization (data not shown here).


Conclusion: A RI ≥ 80 does not reliably predict those patients with ARAS who will 
not benefit from angioplasty with improved GFR and reduced BP.
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Reliability of Resting Blood Pressure (BP) Measurement and Classification 
Using an Oscillometric Device in Children with Chronic Kidney Disease 
(CKD)  Joseph T. Flynn,1 Edgar Miller,2 Christopher Pierce,2 Jeanne Charleston,2 
Joshua Samuels,2 Juan Kupferman,2 Susan Furth,2 Bradley Warady.2  1Seattle 
Children’s Hospital; 2CKiD Study Group.


Background: Currently, auscultation is recommended as the preferred method for 
measurement and classification of BP in childhood, yet for practical reasons, oscillometric 
devices are typically used clinically. Whether this results in reliable BP readings 
comparable to those obtained by auscultation as well as similar classification of BP status 
is unknown.


Methods: We measured resting BP by auscultation using an aneroid device by study 
protocol and also with an oscillometric device (SpaceLabs 90217 ambulatory BP monitor) 
at the same encounter in children with CKD enrolled in the Chronic Kidney Disease in 
Children Study at 44 sites in the US and CA. Resting auscultatory BP’s were averaged 
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and compared to the mean of the last 2 of 3 oscillometric readings. Bland-Altman plots 
were constructed to assess the agreement between the two BP measurement techniques, 
and Kappa statistics were calculated to assess the agreement between classifications based 
on the 2 methods.


Results: 168 subjects (58% male) had complete data, including ≥2 auscultatory BP’s 
and ≥2 oscillometric BP’s at the same visit. Median age was 12y and median iohexol 
GFR was 40 ml/min/1.73m². The median mean SBP by auscultation was 105 mmHg vs. 
114 mmHg by the oscillometric device, with a median pairwise difference of 9 mmHg. 
The median mean DBP by auscultation was 66 mmHg vs. 70 mmHg by the oscillometric 
device, with a median pairwise difference of 6 mmHg. Correlation for mean SBP was 0.696 
and for mean DBP was 0.505. The bias for oscillometric BP measurement was 7.9 mmHg 
for SBP (P<0.001 for agreement between techniques) and 4.6 mmHg for DBP (P<0.001). 
Agreement in BP status classification was 64% for both SBP and DBP, with a Kappa of 
0.36 for SBP and 0.22 for DBP.


Conclusion: Compared to BP obtained by auscultation, the oscillometric BP 
device significantly overestimated both systolic and diastolic BP, leading to frequent 
misclassification of BP status. Auscultation should remain the preferred method of 
measuring and classifying BP in children with CKD.


Disclosure of Financial Relationships: grant/research support: Luitpold 
Pharmaceuticals, Amgen Inc; consultant: Novartis Pharmaceuticals, Pfizer Inc.
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Inflammatory and Hemodynamic Cardiac Changes in ‘Prehypertensive’ 
Subjects with and without a Family History of Hypertension  Maple M. 
Fung, Fangwen Rao, Daniel T. O’Connor.  Medicine, University of California, 
San Diego and San Diego Veterans Affair Healthcare System, La Jolla, CA.


A ‘prehypertension’ category was created by JNC-7 based on data suggesting an 
increased risk of cardiovascular disease and all cause morbidity and mortality. We evaluate 
inflammatory markers and cardiovascular hemodynamic measurements in prehypertensive 
subjects and determine any further influence of family history of hypertension (FH+).


Subjects were recruited from the advertised UCSD Twin Blood Pressure (BP)
Study, excluding those with hypertension, diabetes, or obesity. BP was measured in 
triplicate using an oscillometric device (DynaPulse) for classification into BP category 
(prehypertension=SBP 120-140 mmHg, normotension=SBP <120 mmHg). Noninvasive 
cardiac hemodynamic measurements, such as cardiac output (CO) and stroke volume 
(SV), were also determined by DynaPulse. Fasting serum was collected for inflammatory 
markers, such as leptin, IL-6, CRP, insulin, and uric acid. Generalized estimating equations 
were used in Statistical Analysis System, which consider intra-relatedness between family 
members, with sex and age as covariates.


The 599 subjects were 66% white, 74.4% female, with mean age of 35.5 years and SBP/
DBP of 119.5/73.5 mmHg. 52% were classified as normotensive, of which 52% self-reported 
FH+, and 48% were prehypertensive, with 55% reporting FH+. Age and body mass index 
were positively associated with BP status. CO and SV were significantly increased in the 
prehypertensive subjects, as were plasma inflammatory markers including IL-6, uric acid, 
glucose and insulin levels. When subdividing the subjects into those FH+ and FH-, those 
with normotension and FH- tended to have the most favorable characteristics, and those 
with prehypertension and FH+ had the least favorable for such markers as plasma IL-6, 
uric acid, and leptin. The hemodynamic parameters showed similar trends.


Subjects categorized with prehypertension already display signs of metabolic syndrome 
and inflammation with evidence of hemodynamic cardiac changes, particularly those with 
FH+. Further study is needed to determine what changes occurs first, how they affect one 
another, and how they may be treated.
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Endothelial Progenitor Cell Colony Forming Units Correlate with EPC 
Nitric Oxide Levels and Endothelial Function in Hypertensive African-
American Patients  Jongwon Park,1 YanPeng Diao,2 Laura Sautina,2 Elaine 
Beem,2 Mark S. Segal.2  1Department of internal Medicine, Yeungnam University, 
Daegu, Korea; 2Department of Medicine, University of Florida, Gainesville, 
FL.


African American(AA) hypertensive patients have a marked increase in complications 
related to hypertension. To determine if endothelial progenitor cells (EPC) was a valid 
biomarker of endothelial function in AA patients, we examined the nitric oxide(NO) 
level within potential EPC, the number of EPC colony forming units(EPC-CFU), and 
endothelial function.


Methods 38 (female: 30, mean age: 52.7 ± 8 years old) subjects with untreated 
stage I hypertension in AA were in an NIH sponsored study. We measured clinic blood 
pressure, cardiac output by bioimpedance with the Cardiodynamics BioZ (Cardiodynamics 
Coropration, San Diego, CA), and tonometry (PAT) utilizing the Endo-Pat device (Itamar 
Medical Inc., Framingham, MA). An 8-ml sample of venous blood was used for the isolation 
of EPC. We performed an initial preplating step in a fibronectin-coated 6-well plate. After 
48 hours, the nonadherent cells were collected and rest cells were replated onto fibronectin-
coated 24-well plates. The numbers of EPC-CFU were counted five days after plating. To 
detect NO produced by potential EPCs, we isolated CD34+ cells from peripheral blood 
mononuclear cells and incubated with 5 µM DAF-FM diacetate (Invitrogen, Carlsbad, 
CA) and then measured fluorescence using a confocal microscope. We analyzed data with 
correlation test and multiple regression. Results 1) Mean NO, number of EPC-CFUs, PAT 
ratio and cardiac index were 885.3±299.7, 45.4±34.7(/8 ml of whole blood), 2.29±0.64 
and 2.54±0.64(l/min), respectively) in untreated stage I hypertension in AA. 2) NO was 
positively correlated with number of EPC-CFUs (r=0.654, p<0.001), but were not correlated 


with MAP, PAT or cardiac index. 3) Factors associated with NO were the number of EPC-
CFUs (beta coeff: 0.772, p<0.001), and MAP (beta coeff: -0.293, p=0.048). Conclusion In 
hypertensive AA, the number of EPC-CFUs may serve as a useful biomarker for endothelial 
function. A further study on change of the number of EPC-CFUs after control of blood 
pressure will be needed.
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Endothelial Dysfunction in Children with Chronic Kidney Disease (CKD)  
Dorota Drozdz,1 Przemko Kwinta,2 Maciej Drozdz,3 Krystyna Sztefko,4 
Jacek A. Pietrzyk.1  1Dialysis Unit, PAIP UJ CM, Cracow, Poland; 2Dept. of 
Pediatrics, PAIP UJ CM, Cracow, Poland; 3Dept. of Nephrology, Jagiellonian 
University, Cracow, Poland; 4Dept. of Clinical Biochemistry, PAIP UJ CM, 
Cracow, Poland.


Endothelial dysfunction (ED) represents an early step in atherosclerosis and predicts 
cardiovascular complications. Clinical studies in adults with CKD showed a correlation 
between GFR and ED biomarkers. The aim of the study was to evaluate selected biochemical 
parameters of endothelial dysfunction in relation to the impairment of renal function in 
children.


Methods
The study was conducted in a group of 51 children (32 M, 19 F) with CKD stage 


2 to 5. The patients’ mean age was 11.1 years, mean height 135 cm, mean creatinine 
349.7 umol/l and mean GFR 46.2 ml/min/1,73m2, respectively. Serum cystatin C, 
thrombomodulin, von Willebrand factor, intercellular adhesion molecule (ICAM) and 
asymmetric dimethylarginine (ADMA) were measured.


Results:
A statistically significant correlation between thrombomodulin level and serum 


creatinine (r=0,78; p=0.001), cystatin C (r=0.749; p=0.001) and GFR (r= - 0.698; p=0.001) 
were found. Von Willebrand factor correlated significantly with cystatin C (r=0.365; 
p=0.014) and GFR (r= - 0.313; p=0.034). We noted also a significant correlation between 
ADMA and creatinine (r=0.35; p=0.012), cystatin C (r=0.3; p=0.033) and GFR (r= -0.278; 
p=0.048). No correlation between ICAM and parameters of renal function was found.


Conclusion:
The present study showed progressive endothelial dysfunction expressed as elevated 


levels of thrombomodulin, von Willebrand factor and ADMA, in children with CKD 
stage 2 to 5.
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Racial/Ethnic Differences among Children with Primary Hypertension 
(PHTN)  Tammy M. Brady,1 Barbara Fivush,1 Rulan Parekh,1,2 Joseph Flynn.3  
1Pediatrics, Johns Hopkins University; 2Nephrology, Hospital for Sick Children, 
Canada; 3Nephrology, Seattle Children’s Hospital.


To determine whether clinical characteristics of children with PHTN vary by race/
ethnicity, 184 African-American (AA), Hispanic (H) and non-Hispanic (NH) children 
aged 3-20 yrs were studied cross-sectionally at 1st evaluation of high BP at 3 centers. 
Comparisons using 1-way ANOVA and Chi-square analyses were made for the entire 
group and by age group.


AA children had more overweight/obesity (BMI %ile ≥ 85) and left ventricular 
hypertrophy (LVH) than NH children (Table). H children had higher BMI than NH children. 
After age stratification, increased overweight/obesity and LVH among AA children only 
persisted in <13 yr olds.
184 Children with PHTN at Initial Referral
Character-
istics 
(mean +/- 
SD or %)


AA < 13 
yrs


AA>= 13 
yrs


NH < 13 
yrs


NH >= 13 
yrs


H < 13 
yrs


H >= 13 
yrs


P-value: 
< 13 yrs / 
>=13 yrs


n=26 n=19 n=91 n=19 n=10 n=19
Age (mo) 124 +/- 34 185 +/- 20 149 +/- 46 193 +/- 21 120 +/- 26 183 +/- 18 0.008/0.3
Male 62% 84% 55% 74% 40% 74% 0.4/0.7


BMI 26 +/- 6 33 +/- 11 26 +/- 7 
(n=90) 29 +/- 7 28 +/- 8 


(n=9)
33 +/- 12 
(n=18) 0.6/0.4


BMI 
%ile 
>= 85


92% 79% 69% 63% 78% 83% 0.05/0.3


Avg SBP 134 +/- 10 144 +/- 11 136 +/- 15 138 +/- 12 131 +/- 9 139 +/- 10 0.4/0.2
Avg DBP 75 +/- 11 81 +/- 10 76 +/- 11 74 +/- 10 73 +/- 9 75 +/- 9 0.8/0.08
SBP 
index* 1.1 +/- 0.06 1.1 =/- 0.07 1.1 +/- 0.1 


(n=90) 1.04 +/- 0.1 1.08 +/- 0.06 
(n=9)


1.07 +/- 0.07 
(n=18) 0.7/0.2


DBP 
index* 0.95 +/- 0.13 0.96 +/- 0.13 0.93 +/- 0.13 


(n=90) 0.88 +/- 0.13 0.92 +/- 0.11 0.89 +/- 0.1 
(n=18) 0.9/0.08


LVH 65% (n=20) 53% (n=15) 32% (n=72) 53% (n=15) 29% (n=7) 45% (n=11) 0.02/0.9
*BP index= BP/95th %ile BP


AA children with PHTN may be at more CV risk than NH and H hypertensive children. 
The increased overweight/obesity and LVH in youth with PHTN demonstrates the need 
for greater efforts at reducing CV risk in these children.


Disclosure of Financial Relationships: nothing to disclose
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Large Artery Structure and Function in Women with and without a 
History of Pregnancy Induced Hypertension  Catherine Brown,1,2 Caoimhe 
Duffy,2 Fergal D. Malone,3 Alice V. Stanton,2 John J. Walshe.1  1Nephrology and 
Transplantation, Beaumont Hospital, Dublin, Ireland; 2Molecular and Cellular 
Therapeutics, Royal College of Surgeons in Ireland, Dublin, Ireland; 3Obstetrics 
and Gynaecology, Rotunda Hospital, Dublin, Ireland.


Objective: Hypertension and proteinuria associated with preeclampsia typically resolve 
postpartum; however, women with a history of pregnancy induced hypertension (PIH) are 
at an increased risk of death from ischaemic heart disease and cerebrovascular events later 
in life. The aim of this study was to determine if these women have abnormal large vessel 
structure and/or function, which could contribute to the development of these conditions.


Design and Methods: A cross sectional observational study of three groups, women with 
a history of (a) preeclampsia (PET), (b) gestational hypertension (GH) and (c) normal BP 
throughout pregnancy. Measurements included established risk factors for cardiovascular 
disease, renal function, ultrasonic measurement of common carotid lumen diameter (LD) 
and intima-media thickness (IMT) (a measure of early atherosclerosis), carotid-to-femoral 
pulse wave velocity (PWV) (a measure of large artery stiffness), and brachial flow mediated 
dilatation (FMD) (a measure of large artery endothelial function).


Results: See summary within [table 1]. Values are mean ± SEM.
Table 1


Control (n=15) PET (n=15) GH (n=15)
Common Carotid LD (mm) 5.4 ± 0.08 5.6 ± 0.08 5.4 ± 0.08
Common Carotid IMT (mm) 0.46 ± 0.01 0.50 ± 0.01 0.49 ± 0.02
Carotid-to-Femoral PWV (m/s) 8.1 ± 0.2 8.2 ± 0.3 8.5 ± 0.2
Brachial FMD (%) 18.2 ± 3.0 13.6 ± 2.8 17.3 ± 3.3
Serum Creatinine umol/l 73 ± 3 75 ± 3 80 ± 2
GFR mL/min/1.73 m2 MDRD 87 ± 4.0 84 ± 3.2 78 ± 2.5
Cholesterol mmol/l 4.3 ± 0.2 4.9 ± 0.2 5.3 ± 0.2


Conclusions: Women with a history of PIH, particularly PET, had larger carotid 
diameters (p=0.04) with a thicker IMT (p=0.02) and these differences were shown to be 
independent of established CV risk factors. There were clear trends for women with a history 
of PIH to have blunted endothelial function and stiffer large arteries.
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Baseline Demographics, Kidney Function, Cardiovascular Risk Factors 
and Risk Reduction in the CORAL Trial  Lance D. Dworkin,1 Christopher 
Cooper,2 Tim Murphy,2 Ken Jamerson,2 Don Cutlip,2 Michael Steffes,2 Katherine 
R. Tuttle,2 Stephen C. Textor,2 William L. Henrich.2  1Medicine, Brown Medical 
School, Providence, RI; 2CORAL Study Group.


The Cardiovascular Outcomes in Renal Artery Lesions (CORAL) study is examining 
whether renal artery stenting and optimal medical therapy reduces adverse cardiovascular 
and kidney events as compared to medical therapy alone in patients with atherosclerotic 
renal artery stenosis (RAS). Scheduled to close enrollment by December 2009, CORAL 
is already one of the largest trials of RAS ever performed.


Subjects have hypertension treated with at least 2 drugs or stage 3 chronic kidney 
disease (CKD), combined with RAS documented by angiography; or by strict duplex, 
MRA or CTA criteria. Multiple cardiovascular risk factors are assessed and treated. Blood 
pressure is measured at 6-month intervals; lipids annually. Centers receive biannual report 
cards on performance meeting risk factor targets.


The first 745 patients enrolled have stage 1 systolic hypertension and stage 3 CKD on 
average. One third are diabetic, 15% are minority.
Baseline Characteristics of the CORAL Population
Measure (N=745) Mean±SD 95% CI Range Median
Age (years) 69±9 [69,70] (37,88) 71
Gender (% male) 49.2 [46,52]
Systolic Pressure (mmHg) 151±24 [149.152] (54,234) 150
Diastolic Pressure (mmHg) 79±13 [78,80] (22,116) 79
estimated GFR (ml/min) 51±16 [50,52] (5,130) 52
Creatinine (mg/dl) 1.23±0.44 [1.19,1.27] (0.46,3.02) 1.16
Urine Albumin (mg/24h) 116±573 [128,225] (2. 5347) 17
Cystatin C (mg/L) 1.33±0.48 [1.29,1.37] (0.57,3.72) 1.24
LDL (mg/dl) 90±32 [87,92] (12,268) 84
HDL (mg/dl 43±13 [42,44] (15,99) 42
History of Diabetes (%) 32.2 [29,36]


CORAL is enrolling a high risk population representative of patients commonly 
treated clinically for RAS. One year after entry, LDL cholesterol fell to 84±35 (n=485); 
HgbA1C was 6.25±1.08 (n=514). Central monitoring and report cards may be effective in 
improving risk profile in this RAS population. CORAL is uniquely designed to ascertain any 
incremental benefit of revascularization over optimal medical therapy alone on clinically 
relevant adverse events.
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Correlation of Blood Pressure Readings from 6-Hour Intervals with the 
Daytime Period of 24-Hour Ambulatory Blood Pressure Monitoring in 
Pediatric Patients  Leslie King-Schultz,1 Amy Weaver,2 Carl H. Cramer.3  
1Mayo Medical School, Mayo Clinic, Rochester, MN; 2Biomedical Statistics 
& Informatics, Mayo Clinic, Rochester, MN; 3Division Pediatric Nephrology, 
Mayo Clinic, Rochester, MN.


Purpose: Studies in adults have shown the utility and equivalency of 6-hour interval 
ambulatory blood pressure monitoring (6-ABPM). We use 6-ABPM in pediatric patients for 
assessment for white coat hypertension (HTN) and follow-up blood pressure management. 
The objective is to determine if the 50% blood pressure load (BPL) from consecutive 6 hour 
intervals correlate with daytime 50% BPL obtained during 24-hour ABPM.


Methods: Subjects were selected from a pre-existing 24-hour ABPM database of 
individuals age 10-18 seen between 2000 and 2009. Six-hour intervals beginning at each 
of ten different times during the day were compared to the daytime results. Subset analysis 
was performed for hypertensive and normotensive patients. Concordance correlation 
coefficients were used to assess for agreement.


Results: 140 patients met inclusion criteria, 101 normotensive and 39 essential 
hypertensive patients. Mean age was 15.7 years; 60.7% female. Concordance correlation 
coefficients(CCC) were significant for normotensive, 0.94 systolic and 0.85 diastolic, and 
hypertensive, 0.92 systolic and 0.90 diastolic, patients.
Table 1: 50% BPL values for 6-ABPM vs daytime
SYSTOLIC


HTN 50% BPL (6hr) 50% BPL (daytime) Diff. (mean(SD)) CCC
All 6 hr periods N 117 118 0.34(3.22) 0.94
All 6 hr periods Y 135 135 0.42(4.53) 0.92
DIASTOLIC


HTN 50% BPL (6hr) 0% BPL (daytime) Diff. (mean(SD)) CCC
All 6 hr periods N 69 70 0.38(3.44) 0.85
All 6 hr periods Y 78 79 0.86(4.03) 0.90


Conclusions: 6-ABPM results correlate well with the daytime period of 24-hour 
ABPM results in pediatric patients. 6-ABPM provides an element of patient convenience. 
Six hour daytime readings, however, will not allow for assessment of the nocturnal 
dipping pattern.
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Impact of Race/Ethnicity on Ambulatory Blood Pressure (ABP) among 
Children with Primary Hypertension (PHTN)  Tammy M. Brady,1 Barbara 
Fivush,1 Rulan Parekh,2 Joseph Flynn.3  1Johns Hopkins University; 2Hospital 
for Sick Children; 3Seattle Children’s Hospital.


To determine if 24-hr ABP differed among children with PHTN by race/ethnicity,123 
African-American (AA), Hispanic (H) and non-Hispanic (NH) children 3-20 yrs with ABP 
monitoring (ABPM) at 1st evaluation of high BP at 3 centers were studied. Comparisons 
using 1-way ANOVA and Chi-square analyses were made for the entire group and by 
age.


AA children had higher nocturnal DBP load than NH children (31% +/- 30% vs. 18% 
+/- 22%, p=0.048). After age stratification, AA adolescents had higher 24-hr and day mean 
SBP and DBP indices and loads than NH adolescents.
Character-
istics 
(mean +/- 
SD or %


AA < 13 yrs 
(N=12 BPi/
N=15 Load)


AA >= 13yrs 
(N=8 BPi/
N=16 Load)


NH < 13 yrs 
(N=37 BPi/
N=55 Load)


NH 
>= 13 yrs 
(N=12 BPi/
N=14 Load)


H < 13 yrs 
(N=7)


H >= 13 yrs 
(N=8 BPi/
N=16 Load)


P-value: 
<13yrs / 
>=13 yrs


24-hr SBPi* 1.02 +/- 0.1 1.0 +/- 0.1 0.99 +/- 0.1 0.91 +/- 0.1 0.97 +/- 0.1 
(N=4) 0.96 +/- 0.1 0.4/0.03


24-hr DBPi* 0.89 +/- 0.1 0.91 +/- 0.1 0.86 +/- 0.1 0.79 +/- 0.1 0.93 +/- 0.1 
(N=4) 0.88 +/- 0.1 0.4/0.04


Day SBPi 1.06 +/- 0.1 1.04 +/- 0.1 1.02 +/- 0.1 0.93 +/- 0.1 1.0 +/- 0.1 
(N=4) 0.99 +/- 0.1 0.3/0.03


Day DBPi 0.93 +/- 0.1 0.95 +/- 0.1 0.91 +/- 0.1 0.82 +/- 0.1 0.97 +/- 0.1 
(N=4) 0.9 +/- 0.1 0.5/0.01


24-hr SBP 
Load** 57 +/- 34 59 +/- 25 53 +/- 29 27 +/- 22 42 +/- 29 46 +/- 28 0.5/0.006
24-hr DBP 
Load 30 +/- 28 31 +/- 21 25 +/- 21 12 +/- 12 27 +/- 23 25 +/- 16 0.8/0.01
Day SBP 
Load 58 +/- 36 57 +/- 31 54 +/- 29 


(N=53) 25 +/- 27 46 +/- 32 
(N=6) 43 +/- 28 0.7/0.02


Day DBP 
Load 29 +/- 28 32 +/- 23 28 +/- 22 


(N=52) 13 +/- 15 34 +/- 24 
(N=6) 24 +/- 18 0.8/0.03


*BPi = BP/95th %ile BP; **Load=%elevated BPs
AA children with PHTN may be at increased CV risk compared to NH and H children 


given their increased BP burden measured by 24-hr ABPM.
Disclosure of Financial Relationships: nothing to disclose
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Effect of Losartan on Ambulatory Short-Term Blood Pressure Variability 
and Cardiovascular Remodeling in Hypertensive Patients on Hemodialysis  
Hiroshi Mitsuhashi, Koichi Azuma, Tomohiro Kanaoka, Masato Oosawa, 
Koichi Tamura, Yoshiyuki Toya, Satoshi Umemura.  Department of Medical 
Science and Cardiorenal Medicine, Yokohama City University, Yokohama, 
Kanagawa, Japan.


Objective: Previous studies have shown increases in ambulatory short-term blood 
pressure (BP) variability to be related to cardiovascular disease. In this study, we examined 
whether an angiotensin II type 1 receptor blocker losartan would improve ambulatory 
short-term BP variability in hypertensive patients on hemodialysis.


Methods: Forty hypertensive patients on hemodialysis therapy were randomly assigned 
to the losartan treatment group (n=20) or the control treatment group (n=20). At baseline 
and 6 and 12 months after the treatment, 24-h ambulatory BP monitoring was performed. 
Echocardiography and measurements of brachial-ankle pulse wave velocity (baPWV) and 
biochemical parameters were also performed before and after therapy.


Results: After 6- and 12-months of treatment, nighttime short-term BP variability, 
assessed on the basis of the coefficient of variation of ambulatory BP, was significantly 
decreased in the losartan group, but remained unchanged in the control group. Compared 
with the control group, losartan significantly decreased left ventricular mass index (LVMI), 
baPWV, and the plasma levels of brain natriuretic peptide and advanced glycation end 
products (AGE). Furthermore, multiple regression analysis showed significant correlations 
between changes in LVMI and changes in nighttime short-term BP variability, as well as 
between changes in LVMI and changes in the plasma levels of AGE.


Conclusion: These results suggest that losartan is beneficial for the suppression of 
pathological cardiovascular remodeling though its inhibitory effect on ambulatory short-
term BP variability during nighttime.
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Impact of Adherence to Antihypertensive Drugs on Onset of End-Stage 
Renal Disease  Myriam Lessard,1 Louise Roy,1 Sylvie Perreault,2 Jean H. Ethier.3  
1Nephrology, CHUM Hopital St-Luc, Montreal, QC, Canada; 2Pharmacy, 
Universite de Montreal, Montreal, QC, Canada; 3Nephrology, CHUM Hopital 
St-Luc /Hotel-Dieu, Montreal, QC, Canada.


Aim of study: The correlation between severity of hypertension and risk of end-
stage renal disease (ESRD) is well known. However, the impact of antihypertensive drug 
adherence on primary prevention of chronic kidney disease (CKD) has never been assessed. 
Our objective was to evaluate the impact of better adherence to antihypertensive (AH) 
therapy on ESRD in a population-based study with new onset of hypertension.


Method: A cohort of 162 422 patients was reconstructed using the Régie de l’assurance 
maladie du Québec (RAMQ) and MedEcho databases. Patients were eligible if they were 
between 45 to 85 years of age, had a new diagnosis of hypertension and were newly treated 
with AH drug between 1999 and 2007. A nested case-control design was used to study the 
occurrence of ESRD. Every case of ESRD was matched for age and duration of follow-
up to a maximum of 15 randomly selected controls. Adherence level was reported as a 
medication possession ratio. Multivariate regression models were used to estimate the rate 
ratio of ESRD adjusting for several covariables. Subjects were followed for a minimum of 
one year and a maximum of 9.5 years.


Results: Those data are preliminary results. Patients were 63 ± 8 years old. The high 
adherence level (≥ 80%) to AH therapy was about 68 to 70% in the cohort. We identified 523 
cases with ESRD during follow-up. High adherence level (≥ 80%) to AH therapy compared 
to lower adherence level (< 80%) was associated with a reduction of ESRD (RR: 0.84; 
0.53-1.30) in multivariate analysis. Risk factors for ESRD were chronic kidney disease, 
diabetes, coronary artery disease, chronic heart failure and peripheral vascular disease.


Conclusion: These preliminary results suggest that better adherence to AH therapy 
seems to be associated with risk reduction of new onset ESRD in hypertensive population. 
Data from the cohort 2007 to 2009 will soon be available and should improve the statistical 
significance of our study for the final analysis.
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Mineralocorticoid Receptor Blockade Reduces Vascular Stiffness in 
Resistant Hypertensives  Bernhard M. W. Schmidt, Ulrike Raff, Thomas K. 
Schwarz, Markus P. Schneider, Roland E. Schmieder.  Departmet of Nephrology 
and Hypertension, University Hospital Erlangen, Erlangen, Germany.


Aldosterone has been shown to induce vascular damage in animal models with 
mineralocorticoid excess. Vascular organ damage is more pronounced in patients with 
primary aldosteronism than in essential hypertensives. We hypothesized that MR blockade 
would be effective in reducing vascular target organ damage in resistant hypertensives.


We performed a randomized, double-blinded, placebo controlled, parallel group study 
in patients with resistant hypertension. All patients at enrolment received ACEI/ARB and 
diuretics together with a third drug. We treated for six months with eplerenone (epl) 50 mg 
or tried to reach BP control by otherwise optimizing antihypertensive treatment (placebo 
group). Primary vascular endpoint was carotid-femoral pulse wave velocity as assessed 
by the SpygmoCor device. Comparisons of groups were done by t-test. All values are 
given as M±SD.


We enrolled 50 non-diabetic patients with resistant hypertension. Casual BP at 
enrolment was 166±21/91±15 mmHg in the epl and 159±19/94±8 mmHg in the placebo 
group (p=0.23 for systolic and p=0.47 for diastolic BP)(24-hour BP: 143±13/91±15 vs. 
143±15/94±8; p=0.98 and p=0.21). Epl reduced casual BP by 35±20/15±11 mmHg, 
placebo by 30±19/13±7 mmHg (p=0.40 and 0.57, respectively)(24-hour BP: 18±13/9±8 
vs. 13±9/7±7; p=0.13 and p=0.33).
Results


Placebo Eplerenone Eplerenone vs 
Placebo


baseline treatment p baseline treatment p p
PWV (m/s) 10.3±2.0 10.1±1.8 .595 11.3±3.6 9.8±2.6 <.001 .011
IMT (mm) 7.6±0.9 7.6±0.9 .896 8.1±1.2 7.8±1.2 .130 .241
AIx 26.0±7.9 21.6±9.5 .005 27.7±9.9 22.5±7.4 .004 .699
UAE (mg/day) 10.8±7.6 10.8±15.0 .995 13.3±17.6 10.3±15.7 .540 .589
Renal RI (%) 64.5±4.3 64.0±4.3 .507 67.2±6.0 64.9±7.1 .018 .129
PWV pulse wave velocity, IMT intima media thickness, AIx augmentation index, UAE urianry albumin 
excretion, RI resistance index


We conclude that MR blockade reduces vascular target organ damage more than 
explained by blood pressure lowering alone in patients with resistant hypertension.
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Sleep Apnea Prevalence in Hyperaldosteronism  John J. Sim,1 In Lu A. Liu,2 
Melissa A. Rosenthal,1 Calderon Freddy,1 Scott A. Rasgon.1  1Nephrology & 
Hypertension, Kasier Permanente Los Angeles Medical Center, Los Angeles, 
CA; 2Research & Evaluation, KPSC, Pasadena, CA.


Sleep apnea (SA) is associated with hypertension (HTN) where greater than 50% of 
patients with SA have HTN and a disproportionately higher rate of SA is present in the 
HTN population. Hyperaldosteronism (ALD) and SA have been shown to be more prevalent 
in patients with resistant HTN. We sought to evaluate the prevalence of SA in resistant 
HTN with ALD compared to those who without ALD to determine whether SA was more 
prevalent in the subset of resistant HTN with ALD.


Using the Kaiser Permanente Southern California database, all HTN individuals who 
had workup for resistant HTN with serum aldosterone and renin activity levels during the 
period 1/1/06 through 12/31/07 were evaluated. The aldosterone:renin ratio (ARR) has been 
shown to be highly sensitive and specific in the screening and diagnosis of ALD. ALD was 
defined by 1) ARR>50 or 2) ARR>30 and aldosterone level >20ng/dL. Prevalence of SA 
was determined by ICD-9 coding and procedural coding for dispensation of positive airway 
devices. Age, gender, race, renal function, electrolytes, body mass index (BMI), diabetes, 
and HTN medications were also evaluated. Analyses were performed using student t-test, 
Chi-square test, and logistic regressions.


A total 3428 unique patients had documented aldosterone and renin activity levels. 
519 patients (15.1%) met the criteria for ALD. SA was present in 18.5% (96) in patients 
who tested positive for ALD versus 8.9% (260) in those who tested negative (p<0.0001). 
Odds ratio for SA was 2.3 (95% CI,1.8-3.0) in ALD patients compared to resistant HTN 
without ALD. This difference was sustained after control for BMI, gender, and age. Overall 
prevalence of SA in those tested for ALD was 10.4% and in all hypertensives was 7.3% 
(2213/306147). Risk for SA increased incrementally with higher BMI starting at 30>.


SA is highly prevalent in patients with resistant HTN. This study demonstrates higher 
SA rates in patients with ALD than resistant HTN patients without ALD. Whether SA and 
ALD are are causatively related remains to be determined.
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Effects of Atenolol Add-On Treatment on Plasma Renin Activity (PRA) 
and Aldosterone Escape in Hypertensive Patients Receiving Valsartan  
Nobuhito Hirawa, Kazuhiko Shibata, Keisuke Yatsu, Yuichiro Yamamoto, Gen 
Yasuda, Satoshi Umemura.  Division of Nephrology, Yokohama City University, 
Yokohama, Japan.


Angiotensin II receptor antagonists (ARB) decrease plasma aldosterone concentration 
(PAC) for cardiovascular protection. However, long-term ARB therapy increases PRA and 
PAC, which is known as ‘aldosterone escape.’ β-blockers are the noble antihypertensive 
agents to decrease PRA. Nevertheless, little is known about the effect of coadministration of 
both agents on PRA and aldosterone escape. The study was designed to compare the effects 
of adding atenolol (β-blocker) to valsartan (ARB) and doubling the dose of valsartan in 
hypertensive patients whose blood pressure did not reach the therapeutic goal (140/90 mm 
Hg) by valsartan monotherapy. Sixty-two hypertensive patients (61 ± 9 years old, 32 men 
and 30 women, serum creatinine levels < 2 mg/dL) already on valsartan 80 mg/day were 
assigned to receive either a double dose of valsartan (160 mg) or atenolol (50 mg) added 
to valsartan (80 mg) for 48 weeks. PRA and PAC were measured. Two groups showed 
significant decreases (P<0.05) in blood pressure during the treatment period. In the both 
groups, PAC decreased initially but returned to the baseline level at 24 weeks. PRA decreased 
in the atenolol add-on group but it increased in the valsartan double-dose group (Table 1). 
These findings indicate that adding atenolol to valsartan counteracts the PRA-stimulating 
effects of ARB but aldosterone escape still occurs, suggesting that hyperreninemia caused 
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by the interruption of negative feedback of angiotensin II does not induce aldosterone 
escape and there is another pathway for maintaining aldosterone secretion.
Table 1. Effects of atenolol and valsartan (A+V) or double-dose valsartan (V×2) on PAC and PRA


0 week 4 week 12 week 24 week 48 week
PAC (pg/mL)
A+V (n=29) 108 ± 15 97 ± 18* 108 ± 14 123 ± 15 106 ± 12
V×2 (n=33) 98 ± 10 91 ± 11* 90 ± 13* 109 ± 12 98 ± 10
PRA (ng/mL/h)
A+V (n=29) 3.6 ± 0.6 1.0 ± 0.6* 1.3 ± 0.5* 1.2 ± 0.4* 1.5 ± 0.5*
V×2 (n=33) 3.1 ± 0.5 5.3 ± 1.3* 3.3 ± 0.5 3.6 ± 0.5* 4.3 ± 0.7*
(Mean ± SE; *, p<0.05 versus week 0) 
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Left Ventricular Hypertrophy (LVH) among African-American (AA) and 
Non-AA Children with Primary Hypertension (PHTN)  Cozumel S. Pruette,1 
Barbara A. Fivush,1 Joseph T. Flynn,2 Tammy M. Brady.1  1Pediatrics, Johns 
Hopkins University, Baltimore, MD; 2Nephrology, Seattle Children’s Hospital, 
Seattle, WA.


Background: LVH has been shown to be more prevalent among African-American 
(AA) children with primary hypertension (HTN) compared to non-AA children with primary 
HTN. It is unclear whether this difference in the prevalence of LVH persists after adjusting 
for various clinical characteristics.


Objective: To determine the impact of race on LVH in children with PHTN.
Design/Methods: Cross-sectional study of 140 children aged 3-21 seen at 3 tertiary 


medical centers from 1995-2005 for initial evaluation of high BP and ultimately diagnosed 
with PHTN. Univariate and multivariate logistic regression analyses were utilized to 
determine the odds of LVH among AA vs. non-AA children with PHTN.


Results: Overall prevalence of LVH was 43%; 60% among AA children, 37% among 
non-AA children (p=0.02). Univariate logistic regression revealed a 2.6 times increased 
odds of LVH in AA vs. non-AA children with PHTN. This increase was no longer present 
after adjusting for confounders, leaving BMI z-score as the only significant predictor of 
LVH among children with PHTN.
Odds of LVH Among Children with PHTN at Initial Evaluation
Clinical Parameter (Unadjusted) OR (95% CI) Adjusted* OR (95% CI)
Race (AA vs. non-AA) 2.64 (1.21-5.80) 2.05 (0.84-5.06)
Age (years) 1.05 (1.00-1.11) 1.04 (0.99-1.11)
Sex 1.27 (0.63-2.56) 1.10 (0.52-2.35)
BMI z-score 1.66 (1.15-2.39) 1.64 (1.12-2.42)
95% SBP index 2.77 (0.08-98.09) 4.75 (0.07-327.88)
95% DBP index 0.11 (0.01-1.47) 0.05 (0.003-1.07)
*Adjusted for potential confounders including race, age in years, sex, BMI z-score, and 95% SBP and 
DBP indices


Conclusions: AA children with PHTN have more LVH at initial presentation, however 
after adjusting for BMI z-score and other confounders, AA children were no more likely 
to have LVH than non-AA children. Overweight/obesity may play a larger role in the 
development of LVH than race in children with PHTN.
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Sodium Mass Balance and Hemodynamic Stability in Bicarbonate 
Hemodialysis  Carlo Basile, Pasquale Libutti, Anna Lucia Di Turo, Francesco 
Casucci, Nicola Losurdo, Annalisa Teutonico, Carlo Lomonte.  Division of 
Nephrology, Miulli General Hospital, Acquaviva delle Fonti, Italy.


Sodium (Na) mass balance (NaMB) plays a crucial role in hemodynamic stability in 
hemodialysis (HD). We measured NaMBs utilizing the GENIUS® single-pass batch dialysis 
system and FX80 dialyzers (FMC, Germany). GENIUS® uses a double-sided roller pump 
that generates equal blood and dialysate flows up to 350 ml/min, as in the case of 4h HD 
sessions. The system consists of a closed dialysate tank of 90 l and dialysis may last up 
to 8 h when using a blood and dialysate flow of 187 ml/min, without mixing of fresh and 
spent dialysate. Eleven stable HD patients underwent 2 HD sessions (4 and 8 h) in a random 
sequence. The sessions were pair-matched as far as the dialysate and blood volume processed 
(90 l) and the ultrafiltration (UF) volume are concerned. Na concentrations were measured 
in the fresh and spent dialysate (at the start and at the end of the session, respectively) and 
in the UF recipient; plasma Na levels, systolic blood pressure (SBP) and mean arterial 
pressure (MAP) were measured every h.


The following results were obtained in the 4h and 8h HD sessions, respectively: mean 
UF volume 2.9 ± 0.8 and 2.9 ± 0.9 l (P=NS); mean dialysate Na concentration 137.6 ± 
1.4 and 138.0 ± 0.8 mM (P=NS); mean NaMB - 384.3 + 137.0 and - 381.7 + 115.1 mmol 
(P=NS). Plasma Na levels were not significantly different when comparing the start (133.6 
+ 2.7 in the 4h sessions and 134.4 + 2.7 mM in the 8h sessions) and the end of the sessions 
(137.2 + 1.4 in the 4h sessions and 137.8 + 1.2 mM in the 8h sessions). The differences in 
SBP and MAP between the start and the end of the two treatments were significantly lower 
in the 8h sessions than in the 4h sessions (∆SBP - 4.5 + 16.2 vs - 20.0 + 15.0 mmHg, P = 
0.03; ∆MAP - 1.4 ± 11.7 vs - 8.6 ± 11.0 mmHg, P = 0.03).


In conclusion, GENIUS® offers the unique opportunity of effecting NaMBs in a very 
precise way. A better hemodynamic stability is achieved in the 8h sessions in spite of 
not different UF volumes and NaMBs. Other pathophysiological mechanisms must be 
advocated in order to explain the better hemodynamic stability peculiar to long-h slow-
flow HD treatments.
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Birth Weight Does Not Predict Hypertension in Childhood  Guido Filler,1 
Abeer Yasin,1 Priya Kesarwani,1 Amit X. Garg,2 Ajay P. Sharma.1  1Pediatrics, 
University of Western Ontario, London, ON, Canada; 2Medicine, University of 
Western Ontario, London, ON, Canada.


INTRODUCTION AND AIMS:
According to the Barker Hypothesis, intrauterine growth restriction and premature 


delivery have an adverse effect on cardiovascular health in adult life. The association of 
childhood hypertension as a surrogate of cardiovascular health and birth weight has been 
understudied.


METHODS:
We studied the effect of birth weight, gestational age, maternal pre- pregnancy body 


mass index (BMI) and child BMI z-score on the systolic and diastolic blood pressure (BP) 
z-score in 3,024 consecutive outpatient clinic patients. Patient age was 2.05-18.58 years 
and 1,373 (45.5%) were female. The latest National Health and Nutrition Examination 
Survey (NHANES III) was used to calculate the age dependent z-scores for blood pressure 
and BMI.


RESULTS:
Median BMI z-score was +0.48 (range -6.96 to 6.64) and median systolic blood pressure 


was +0.41(range -4.50 to 6.73), both significantly greater than the NHANES III reference 
population. Systolic BP z-score did not correlate with birth weight or gestational age, but 
did correlate significantly with the maternal pre-pregnancy BMI (r=0.090, p<0.0001) and 
BMI z-score (r=0.209,p<0.0001). In contrast to what would be expected from Barker 
hypothesis, BMI z-score had a positive correlation with birth weight (r= 0.123, p <0.0001) 
as well with maternal pre-pregnancy BMI (r = 0.202, p <0.0001).


CONCLUSIONS:This study suggests that body composition and obesity of the child 
may in fact have a stronger impact on systolic blood pressure z-score than birth weight.
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Long-Term Outcome and Risk Factors in a Cohort of Patients with Essential 
Malignant Hypertension  Roberto González, Enrique Morales, Eduardo 
Gutierrez, Julián Segura, Elena Gutierrez-Solis, Eduardo Hernández, Ana 
Hernández, Manuel Praga.  Nephrology, H.12 de Octubre, Madrid, Spain.


Malignant hypertension (MH) (severe hypertension accompanied by grade III-IV 
hypertensive retinopathy) portends a serious risk both for patient’s and renal survival. 
Nevertheless, available information about long-term outcome of patients suffering this 
condition is scanty. Aim of this study was to analyse long-term outcome and factors 
influencing patient’s and renal survival in a large cohort of patients diagnosed with MH. 
Material and Methods.This is a single-center cohort study that collected 227 patients with 
essential MH. Patients in whom secondary hypertension was diagnosed were excluded. 
Data of long-term follow-up were available in 182/227 patients. Main outcomes were death 
with functioning kidneys (patient’s survival) and renal survival, defined by the absence of 
a serum creatinine increase>50% of baseline or the need for maintenance dialysis. Patients 
were divided according to the achievement of renal survival among those with stable or 
improving renal function (Group 1, 148 patients) and those who deteriorated renal function 
(Group 2, 34 patients). Mean follow-up was 99.5 ± 88.3 months. Results. Patient’s survival 
of the whole cohort was 97.3% and 94.8%, and renal survival 91% and 83% at 5 and 10 
yr, respectively. Twenty-nine patients started maintenance dialysis (mean time to dialysis 
83±79.9 months) and 7 died. At presentation, Group 2 patients showed higher BP (p 0.048), 
higher proteinuria (p 0.012), higher serum creatinine (p<0.001) and microhematuria was 
more commonly observed in urinary sediment (p<0.001). Mean BP and mean time-average 
proteinuria were significantly higher in Group 2 patients throughout follow-up (p<0.001). 
On multivariate analysis, however, time-average proteinuria during the follow-up was the 
only factor that significantly predicted renal survival (OR 3.67, 95% CI 1.90-7.1, p<0.001). 
Conclusions. Patient and renal survival is better than previously reported in essential MH. 
The amount of proteinuria during the follow-up has a deeper impact on renal survival than 
clinical data at presentation.
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Postpartum Assessment of the Renin Angiotensin System (RAS) in Women 
with a History of Severe Preeclampsia  Michelle A. Hladunewich,1 Ayodele 
Odutayo,1 Kevin Burns,2 Alex Kiss,3 John Kingdom,4 Judith Miller.1  1Medicine, 
University of Toronto, Toronto, ON, Canada; 2Medicine, University of Ottawa, 
Ottawa, ON, Canada; 3Biostatistics, University of Toronto, Toronto, ON, 
Canada; 4Obstetrics, University of Toronto, Toronto, ON, Canada.


Introduction: Women with a history of preeclampsia are at an increased risk for the 
develpment of future cardiovascular and renal disease. The RAS plays a key role in the 
development of hypertension. Therefore, abnormalities in the RAS may play a role in the 
development of vascular disease in these woman.


Methods: Studied at a median of 12 months postpartum, 16 women with preeclampsia 
were compared to 9 gravid controls and 9 never-pregnant controls. Baseline circulating 
components of the RAS were assessed along with the systemic and RAS response to 
simulated orthostatic stress using incremental lower body negative pressure (LBNP: -15, 
-25, -40 mmHg). The systemic and renal hemodynamic response to a graded Angiotensin 
II infusion (1 ng/kg/min and 3 ng/kg/min) was also determined. 


Results: Baseline RAS components were not significantly different between the 
previously pregnant groups, but were noted to be significantly higher in the never-pregnant 
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controls. In response to LBNP, there were significant increases in RAS components in all 
three groups, but the humoral response to this stimulus was significantly delayed in the 
preeclamptic patients compared to controls (LBNP -40 vs -25 mmHg, respectively). Despite 
these elevations in circulating components of the RAS, only the preeclamptic subjects 
maintained mean arterial pressure in response to LBNP without exhibiting a dramatic 
depressor response. All three groups responded to the graded angiotensin infusion with an 
increase in systemic blood pressure that was more pronounced in preeclamptic patients 
without noted differences in the renal hemodynamics.


Implications: Taken together, our results suggest alterations in the RAS postpartum. 
The delayed RAS response to LBNP suggests an altered baroreceptor reflex, which has 
been previously described in other populations at risk for vascular disease. Increased RAS 
sensitivity persists, but is detected only in the systemic circulation.
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Angiotensin II–Receptor Blocker and Statins Lower Elevated Levels of 
Osteopontin in Essential Hypertension – Results from the EUTOPIA Trial  
Johan M. Lorenzen,1 Sascha David,1 Henrike Neunhöffer,1 Jan T. Kielstein,1 
Hermann Haller,1 Danilo Fliser.2  1Internal Medicine, Nephrology, Hannover 
Medical School, Hannover, Germany; 2Internal Medicine, Nephrology, 
University Hospital Bad Homburg, Bad Homburg, Germany.


Background – Osteopontin is a pleiotropic cytokine that has been implicated as a key 
factor in the development of atherosclerosis, a major complication of hypertension. We have 
earlier shown that olmesartan reduces mediators of vascular inflammation in patients with 
hypertension and cardiovascular disease. We aimed at studying the effect of olmesartan 
and/or pravastatin on osteopontin plasma levels, and the association between vascular 
inflammation markers and osteopontin in hypertensive patients.


Methods – We assessed a panel of vascular inflammation markers and osteopontin 
during 12 weeks of therapy with 20mg olmesartan (n=94) or placebo (n=96) in a prospective, 
double-blind, multi-center study in patients with essential hypertension (re-evaluation of the 
EUTOPIA trial blood samples). Pravastatin (20mg) was added to the double-blind therapy 
at week 6 in both arms. The association of demographic variables and inflammation markers 
with osteopontin has been analyzed as well.


Results – Baseline osteopontin plasma concentrations in the study population were 
elevated compared to healthy controls (32.85 ± 19.04 vs. 23.82 ± 3.69 ng/mL, p=0.027). 
Mono-therapy with olmesartan and co-therapy with pravastatin reduced levels of circulating 
osteopontin (p= 0.01). The addition of pravastatin to the placebo treatment-arm resulted 
in a reduction of osteopontin levels as well (p<0.01). osteopontin plasma levels correlated 
with VCAM-1 (r=0.27; p=0.0002), ICAM-1 (r=0.18; p=0.015), IL-6 (r=0.35; p<0.0001) 
and hsCRP (r=0.22, p=0.0022).


Conclusion: We show, for the first time, that olmesartan significantly decreases 
osteopontin concentrations. Co-therapy with pravastatin also reduces osteopontin levels. 
Elevated osteopontin levels in hypertensive patients correlate with adhesion molecules 
and inflammation markers.
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Renal Artery Stenosis Is an Independent Predictor of Left Ventricular 
Hypertrophy  C. Marcantoni,1 G. Tripepi,2 S. Rastelli,3 L. Zanoli,3 D. 
Capodanno,4 C. Tamburino,4 P. Castellino.3  1Nephrology, Cannizzaro Hospital, 
Catania, Italy; 2CNR IBIM, Reggio Calabria, Italy; 3Int Medicine, University 
of Catania, Italy; 4Cardiology, University of Catania, Italy.


INTRODUCTION. Left Ventricular Mass(LVM) is reported higher in patients (pts) 
with atherosclerotic renal artery stenosis(RAS) than in well matched control subjects.


AIM.To study the association between RAS≥50% and BSA-indexed LVM in a high 
cardiovascular risk population with evidence of coronary artery disease (CAD).


METHODS. From a cohort of 1298 consecutive pts with ischemic heart disease 
undergoing coronary and renal angiography, echocardiographic data were available in 942 
pts. Pts with aortic valve stenosis were excluded from the analysis.


RESULTS. The age of the study cohort (942pts) was 63±10 yrs (M 70%, F 30%); BMI 
28±4; eGFR 81±24 ml/min/1.73m2; Diabetes: 36%, Peripheral vascular disease (PVD): 
19%; Smoking 64%; Cholesterol: 181±42 mg/dl; SystolicBP 131±17mmHg; DiastolicBP 
77±10 mmHg; LVMI 114±30 g/m2. 59/942 pts (6.2%) had RAS≥50%, monolateral in 85% 
of cases. LVMI was significantly higher in pts with RAS(135±49 g/m2) than in pts without 
RAS(113±27 g/m2). The independent relationship between LVMI and RAS was confirmed 
in a multiple linear regression model including traditional Framingham risk factors, 
cardiovascular comorbidities,eGFR, use of statins and anti-hypertensive treatment. In this 
model, RAS resulted to be an independent correlate of LVMI (beta=0.17, P<0.001) together 
with age (beta=0.17, P<0.001), male sex (beta=0.13, P<0.001), use of statins (beta=-0.10, 
P=0.006 and anti-hypertensive treatment (beta=0.08, P=0.03). LVMI tended to be higher 
in pts with bilateral RAS(146±25 g/m2) than in those with monolateral RAS(128±35 g/
m2) but the difference did not attain statistical significance(P=0.09).


CONCLUSIONS. These data provide epidemiological evidence of a strong association 
between RAS≥50% and LV structure in a large population with CAD. The fact that RAS 
is associated with LVMI independently of arterial BP and eGFR suggests that other 
mechanisms beyond hypertension and reduced GFR are involved in the pathophysiological 
pathway by which RAS may cause left ventricular hypertrophy in pts with CAD.
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Brain Natriuretic Peptide Levels Are Elevated in Hypertensive Patients 
with Renal Artery Stenosis and Are Reduced by Angioplasty  Elzbieta 
Nowakowska-Fortuna,1 Aso Saeed,1 Gregor Guron,1 Ola Hammarsten,2 
Michael Fu,3 Gert Jensen,1 Hans Herlitz.1  1Department of Molecular and 
Clinical Medicine/Nephrology, Institute of Medicine, Gothenburg, Sweden; 
2Department of Clinical Chemistry and Transfusion Medicine, Institution of 
Biomedicine, Gothenburg, Sweden; 3Department of Medicine, Institute of 
Medicine, Gothenburg, Sweden.


Brain natriuretic peptide (BNP) is synthesized in ventricular myocytes, and produces 
diuresis, natriuresis and reduces plasma renin activity.


The aim of the present study was to examine prospectively whether plasma 
concentrations of BNP are elevated in patients with renal artery stenosis (RAS) and to 
investigate how treatment with percutaneous transluminal renal angioplasty (PTRA) affects 
BNP levels during one month after intervention. Ninety-one patients with suspected RAS 
undergoing renal angiography were included. A significant RAS was defined as a lesion 
with a ≥60% diameter stenosis on angiography or a trans-stenotic mean arterial pressure 
gradient of ≥10 mm Hg. Plasma BNP was measured before and one month after PTRA 
(n=47) or diagnostic angiography only (n=44). Twenty age- and sex-matched healthy 
subjects served as controls. A 24 h blood pressure (BP) registration was performed on the 
day before angiography and after 1 month. Values are means±SEM.


Age and GFR (Cr-EDTA clearance) at baseline were similar in patients subsequently 
undergoing PTRA (65±1 yr and 57±3 ml/min/1.73 m2 or angiography only (61±3 yr and 
58±3 ml/min/1.73m2). SBP was higher in the PTRA group (148±2 mm Hg vs.140±2 mm 
Hg, p<0.01) but DBP did not differ (81±1 vs. 82±1 mm Hg).


At baseline plasma BNP levels were significantly elevated in patients with significant 
RAS (82±14 ng/l) compared to hypertensive individuals without RAS (48±10 ng/l, p=0.04) 
and healthy controls (27±4 ng/l, p=0.01).


Four weeks after PTRA BP and BNP (67±11 vs. 82±14 ng/l, p=0.04) had decreased.
There were significant correlations between reductions in plasma BNP levels and 


changes in systolic (r=0.56, p<0.01) and diastolic BP (r=0.43, p<0.01) following PTRA.
In conclusion, we have demonstrated an elevated plasma BNP in subjects with RAS. 


In addition, the fall in BNP after PTRA correlated to the BP reduction.
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Acute Changes in Arterial Function Induced by Hemodialysis (HD) in 
Patients with ESRD and Heart Failure (HF)  Giuseppe Regolisti,1 Aderville 
Cabassi,1 Elisabetta Parenti,1 Paolo Greco,1 Caterina Maccari,1 Carola 
Cademartiri,1 Egidio Rossi,2 Alberto Caiazza,2 Enrico Fiaccadori.1  1Internal 
Med & Nephrol, Parma University Medical School, Parma, Italy; 2AUSL, 
Parma, Italy.


Patients (pts) with ESRD and HF may be particularly vulnerable to acute volume 
depletion during HD, as reflex peripheral vasoconstriction may unfavourably affect effective 
afterload and systolic function (SF). We assessed non-invasively the acute effects of a 
single 4-h HD session on arterial function in 5 pts (median age 72 ys, range 65-73) with 
ESRD and chronic stable HF with impaired SF (baseline median EF 28 %, range 24-41%). 
Doppler echocardiographic examination, radial artery pulse waveform analysis (raPWA) and 
measurement of carotid-femoral pulse wave velocity (cfPWV) were performed at baseline 
and after 4 hours, immediately before the end of HD. Aortic systolic (AoSBP), end-systolic 
(AoESP) and pulse (AoPP) blood pressure (BP) values were mathematically derived from 
peripheral BP obtained during raPWA by means of a validated transfer function. Data are 
reported as median (range). At the end of the HD session, median ultrafiltered volume 
was 2820 ml (1770-3770 ml), and median relative blood volume decrease was - 9.9% 
(-6.3 to -12.5 %). No symptomatic hypotension occurred. Brachial systolic and diastolic 
BP, as well as heart rate (HR), were unchanged (Wilcoxon signed-rank test). Derived 
AoSBP was also unchanged, whereas AoESP was slightly increased [98 (84-115) vs 93 
(77-99) mmHg, p=0.063]; a slight reduction of AoPP was observed [29 (19-56) vs 48 
(18-58) mmHg, p=0.080]. Aortic augmentation index adjusted to a HR of 75 bpm [36 % 
(24-51) vs 29 % (13-33), p=0.043] and cfPWV [10.2 (7.7-12.7) vs 9.1 (6.4-10.2) m/sec, 
p=0.043] were increased. Arterial elastance, an estimate of the global arterial impedance 
(i.e., effective afterload), calculated as the ratio of AoESP to stroke volume, was slightly 
increased though statistical significance was not reached [1.68 (1.20-2.87) vs 1.31 (1.04-
2.93) mmHg/ml, p=0.080]. In conclusion, rapid circulating volume depletion during HD 
in pts with ESRD and HF may negatively affect ventriculoarterial coupling by increasing 
global arterial stiffness.
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Characteristics of 147 Children with Essential Hypertension Referred to 
a Single Out Patient Pediatric Nephrology Center  Isabel Roberti, Marcela 
R. Farias, Ajay Lall, Shefali Vyas.  Pediatric Nephrology and Transplantation, 
Saint Barnabas Medical Center, Livingston, NJ.


Primary or essential hypertension (HTN) is increasing in prevalence among children 
coincident with the obesity epidemic. Similarly, the rate and survival of premature and/or 
low birth weight babies has been increasing and recent data relates these conditions with 
future risk for hypertension and CKD.
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We performed a retrospective analysis of all the children referred to our center for 
evaluation of hypertension for the past 5 years. We reviewed birth data, BP values, clinical 
symptoms, SCr, microalbuminuria, presence of LVH, family history, BMI at presentation 
and at 6 months follow-up.


We identified 225 cases of HTN among 1450 new consultations done at our Pediatric 
Nephrology Center. Essential HTN = 147 of 225 (65%); Secondary HTN = 78.


Patient characteristics: Age: 4.5-20 yrs (median=14yrs); Gender: 106 males (72%); 
Ethnicity: 78 AA, 25 H, 37 C, 7 other; LBW/ex-Premies: 20 (13.6%).


Positive family history: 118 (80%).
At presentation: HTN stages - pre-HTN=32 (22%), stage I=66, stage II=49; 70 


children were symptomatic (46%), BMI <25=39, BMI>30=73 (49.6%); 26/110 had LVH; 
14/114 had microalbuminuria. All had normal GFR. HTN stage did not correlate with 
BMI, presence of LVH or birth data, but correlate with the presence of microalbuminuria 
(p=0.04), symptoms (p=0.02). and age>12yrs (p=0.01).


F/U data: 101/147 were started on anti-hypertensive. At 6 months F/U (N=84) BMI 
was unchanged, HTN stages - pre-HTN=68 (81%) (p<0.0001 vs HTN stage at presentation). 
stage I= 14, stage II=2. Microalbuminuria resolved in 3/9. LVH resolved in 4/26.


Conclusion: Essential hypertension is now the most common cause of HTN at our 
center and it is associated with significant obesity. Almost half the children had symptoms 
due to the HTN and required therapeutic intervention together with intensive dietary and 
life style modification education. Evidences of end-organ injury (microalbuminuria and/or 
LVH) were initially seen in 27% of these children. This supports the need for early referral 
and intervention to effectively treat essential HTN and prevent future complications, even 
in very young children.
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Arterial Blood Pressure in Children Born Very Low Birth Weight  Antonio 
Mastrangelo,1 Silvana Gangi,2 Sara Testa,1 Stefano Ghirardello,2 Alberto 
Edefonti,1 Fabio Mosca,2 Gianluigi Ardissino.1  1Pediatric Nephrology and 
Dialysis Unit, Clinica Pediatrica G. e D. D Marchi, Fondazione IRCCS 
“Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena “, University 
of Milan, Milan, Lombardia, Italy; 2Institute of Pediatrics and Neonatology, 
Fondazione IRCCS “Ospedale Maggiore Policlinico, Mangiagalli e Regina 
Elena “, University of Milan, Milan, Lombardia, Italy.


Children born very low birth weight (VLBW) are at risk for kidney related problems 
including hypertension (HPT), because of incomplete nephrogenesis, perinatale renal 
hypoperfusion and drug nephrotoxicity. The aim of this study was to evaluate the prevalence 
of HPT, early in life, in a cohort of children born VLBW.


We have retrospectively analyzed the blood pressure (BP), as recorded during the 
follow up visit at age 5 yrs, of 125 children (58 males) born between 1999 and 2003. 
Mean gestational age at birth was 29.6±2.6 wks and mean birth weight was 1071±287 gr. 
BP was measured twice and the 2nd measurement was used for the present analysis. HPT 
was defined as a systolic (SBP) and/or diastolic (DBP) > 95th centile for height according 
to the Task Force on Hypertension in Children reference values.


14 children (11.2 %) had either systolic and/or diastolic blood pressure above the 95th 
centile, while 15 (12%) had borderline values (90-95th). The following table shows the 
distribution of abnormal BP measurements in the study population.
Table 1. Distribution of abnormal blood pressure measurements by centiles in the study population
 90°-95° pc 95°-97° pc 97°-99° pc >99° pc
SBP 6 4 0 3
DBP 9 5 2 2


In the group of children born ELBW (<1 kg), the prevalence of HPT was as high as 
19.5%, while 8.7% of them had borderline BP values.


The present cross-sectional analysis confirms the need of regularly determine BP in 
children born VLBW, since they tend to become hypertensive early in life.


”Supported by the NeoNeph Project and by the CHild Project”
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Impacts of Change of Dialysate Sodium on Patients’ Interdialytic Weight 
Gain and Blood Pressure  Olga Sergeyeva, Len Usvyat, Terry Sullivan, Peter 
Kotanko, Nathan W. Levin.  RRI, NY.


Sodium gradient, computed as Dialysate Na+ (dNa) minus Serum Na+, has an impact 
on patient’s interdialytic weight gain, systolic blood pressure, and patient outcomes 
(Sergeyeva, WCN 2009). We hypothesize that dialysis clinics that have decreased their 
dialysate Na+ (dNa) have experienced a decline in patient’s interdialytic weights gain 
and blood pressure.


We collected retrospective data on two randomly selected RRI dialysis clinics in 
New York City. Clinic 1 (N=144) changed dNa in March 2008 from 140 mmol/L dNa to 
138 mmol/L. Clinic 2 (N=70) remained on dNa of 140 mmol/L. “Before” period for both 
clinics was defined as Oct 2007 to Dec 2007 and “after” period was defined as Oct 2008 
to Dec 2008. Only patients who were in both periods were considered for the analysis. 
Mean of pre-dialysis systolic blood pressure (pre-SBP) and mean interdialytic weight gain 
as percent of mean post-dialysis weight (IDWG) were computed. Paired sample t-test 
comparison was used.


In Clinic 1, pre-SBP decreased from 147.0 mmHg in the “before” period to 146.1 
mmHg in the “after” period (p=0.53). Clinic 2 pre-SBP increased from 150.2 mmHg to 
153.4 mmHg (p=0.08).


IDWG decreased in the Clinic 1 from 3.22% to 2.95% (p<0.0001). However, in Clinic 
2 IDWG increased from 3.65% to 3.82% (p=0.07).


Change in dNa was correlated with a decrease in IDWG while the clinic without 
change of dNa experienced an increase in IDWG. While change in blood pressure is not 
statistically significant, patients in Clinic 2 on dNa=140mmol/L experienced an increase 
in blood pressure while there was no change in blood pressure in the Clinic 1 However, 
pre-SBP is also affected by cardiac drugs not included in this analysis. More time after 
a switch to dNa+=138 mmol/L or further lowering is needed to show impact on survival 
and hospitalization in the two units. The equating of dialysate and serum Na+ is likely to 
be of more definite value.
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Increased Mean Platelet Volume as a Marker of Arterial Stiffness in 
Non-Diabetic Hypertensive Patients  Siren Sezer, Sebnem Karakan, Nurhan 
Ozdemir.  Nephrology, Baskent University, Ankara, Turkey.


Introduction and aims: Arterial stiffness is now well accepted as an intermediate 
endpoint for cardiovascular (CV) events and as a surrogate marker for subclinical CV 
disease. Recent studies show that mean platelet volume (MPV) is increased in patients with 
acute thrombotic events. The objective of the present study is to determine independent 
factors (including MPV) affecting arterial stiffness (carotid-femoral pulse wave velocity-
cfPWV) in non-diabetic, newly diagnosed hypertensive patients.


Methods: One hundred and five non-diabetic hypertensive patients (mean age 
44±8 years, 38 M, 67 F) were studied. Arterial stiffness was measured by cfPWV using 
the automatic device Complior®. cfPWV value above 11 m/second is accepted as the 
upper limit of normal. Ambulatory blood pressure monitoring (ABPM), blood chemistry 
and measurement of cardiovascular biomarkers (serum lipid profile, homocysteine, 
C-reactive protein, insulin resistance index-HOMA IR) measurements were performed 
for all patients.


Results: Mean MPV in patients with increased cfPWVA values were higher than 
patients with normal cfPWVA values (8.6±1.47 fl vs. 8.07±1.09 fl, p=0.035). A logistic 
regression model was developed to find independent factors affecting cfPWV. Variables 
including ABPM results, serum lipid profile, blood chemistry, gender were not significant 
in the regression analysis. Low-density lipoprotein (OR: 2.4; 95% CI 1.1-3.2), MPV (OR: 
2.73; 95% CI 2.1-2.9), homocysteine (OR: 3.4; 95% CI 2.8-4.1), older age (OR: 5.6; 95% 
CI 4.2-6.6), smoking (OR: 2.7; 95% CI 2.1-3.2) and presence of insulin resistance (OR: 
3.4; 95% CI 3.1-3.8) were independently associated with arterial stiffness.


Conclusion: Increased MPV has been found to be a predictor of arterial stiffness in 
newly diagnosed non-diabetic hypertensive patients. It is a readily available, practical 
and reproducible parameter that should be considered in the etiology of atherosclerotic 
risk factors.
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IL-18 and Neutrophil Gelatinase-Associated Lipocalin as Early Biomarkers 
of Hypertension Nephropathy in Children  Jacek Zachwieja, Marcin 
Zaniew, Andrzej Blumczynski, Katarzyna Lipkowska, Jolanta Soltysiak, 
Maria Lewandowska-Stachowiak.  Department of Pediatric Nephrology and 
Cardiology, Poznan University of Medical Sciences, Poznan, Poland.


Background/Aims:
The crucial role of the kidney in the regulation of blood pressure was recognized for 


many years. On the other hand, it is a well-established fact that the kidney is one of the 
main target organs for the hypertensive processes.


The key question is whether hypertensive nephropathy (HN) is diagnosed early 
enough using common diagnostic tools e.g. microalbuminuria and GFR. In recent years, 
neutrophil gelatinase-associated lipocalin (NGAL) and IL-18 has emerged in clinical and 
experimental nephrology as the most promising tubular biomarkers in the diagnostic field 
of acute and chronic renal diseases.


Methods: With the present study, we aimed at evaluating the levels of NGAL and IL-18 
in serum and urine, as early markers of renal dysfunction, from a group of 17 children (age 
14.01±2.33ys.) with PHT. All patients fulfilled the WHO criteria of HT and the detailed 
investigation did not reveal any underlying cause of HT. For each subject, 24-h systolic 
and diastolic BP (SBP-DBP), load (percentage of BP readings that exceeded the age- and 
sex-specific 95th percentile), and biochemical parameters were recorded. 15 healthy children 
with normal blood pressure served as a control group.


Results: All patients presented increased eGFR (157±24ml/min/1.73m2) and urinary 
albumin excretion (UAE) of 57.9±86mg/24h. Mean load SBP was 44.3±30.79%, mean 
load DBP was 29.9±18.7%. Children with PHT showed increased NGAL values with 
respect to controls; interestingly, both in serum (1545,50±1317,19 vs. 655,29±196,17 ng/
ml; p=0,02) and in urine (772,75± 658,59 vs. 305,36±128,85 ng/ml, p=0.01). IL-18 levels 
were not different in both groups both in serum (56,38± 21,07 vs. 76,95±17,13 ng/ml) and 
in urine (31,16± 36,46 vs. 14,60± 10,92 ng/ml). No relations between NGAL, IL-18 and 
GFR and UAE were found.


Conclusions: NGAL, but not IL-18, measurement might become a useful and 
noninvasive tool for the evaluation of tubular involvement in hypertensive children as 
well as useful for its early diagnosis.
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Early Increase of Intra-Renal Resistance Index (RI) Predicts Renal Benefit 
after Renal Artery Stenting  Xin Zhang,1 Mei Wang,2 Li Zuo,1 Wei Qin,1 
Hai Yan Wang.1  1Division of Nephrology, Peking University First Hospital, 
Beijing, China; 2Division of Nephrology, Peking University People’s Hospital, 
Beijing, China.


Objective To evaluate the relationship between the early increase of intra-renal 
resistance index(RI) and function outcome on stented kidney. Method Fifty-eight patients 
with unilateral renal artery stenosis underwent stenting. Baseline data were collected and 
patients were followed up at within 4 weeks, 6 and 12 months after stent. Blood pressure 
(BP) and serum creatinine (Scr) were measured. Estimated GFR (eGFR) was calculated by 
Chinese equation, and nuclide nephro-dynamic imaging was applied to evaluate the split 
GFR on stenotic side. Color duplex sonography was performed to monitor the change of 
size of kidneys and RI. Kidney size enlargement was defined as an increase ≥1cm of length 
in the stented kidney at 12 months. Early increase of RI was defined as an increase ≥ 0.1 of 
RI value in the stented kidney within 4 weeks. Results The mean age of the patients was 
65±11 years old, 76% of whom were male. Baseline eGFR was 59.1±25.7ml/min/1.73m². At 
12 months after stenting, blood pressure decreased significantly (SBP 131.5±15.5 mmHg vs 
142.1±20.6 mmHg; DBP 76.6±8.1 mmHg vs 81.8±11.9 mmHg, respectively, both P<0.001), 
but neither eGFR nor split GFR on stenotic kidney changed significantly. Early increase of 
RI was detected in 10 patients (positive group) but not in the other 48 patients (negative 
group). Baseline eGFR and stenotic GFR were comparable between the two groups, but the 
positive group had a lower baseline RI value (0.56±0.84 vs 0.71±0.88, P=0.000) and higher 
severity of stenosis (89.5±8.0% vs 77.1±12.9%, P=0.001). At 12 months, no significant 
difference was noted between the two groups either on eGFR or ∆eGFR value. However, 
the ∆GFR and the increase of length on stented side was significantly higher in positive 
group (10.7±18.0ml/min vs 1.3±7.9ml/min, P=0.000; 0.8±0.9cm vs 0.0±0.3cm, P<0.05, 
respectively). In a binary logistic analysis, early increase of RI was independently associated 
with kidney size enlargement (OR=33.6, P=0.000). Conclusion An early increase of RI 
predicts function improvement and size enlargement of the stenotic kidney.
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Clinical Features and Management of Arterial Hypertension in Children 
with Williams Beuren Syndrome  Karim Bouchireb,1 Olivia Boyer,1 Damien 
Bonnet,2 Francis Brunelle,3 Patrick Niaudet,1 Rémi Salomon.1  1Pediatric 
Nephrology, Necker Hospital, Paris, France; 2Pediatric Cardiology, Necker 
Hospital, Paris, France; 3Pediatric Radiology, Necker Hospital, Paris, 
France.


Objectives: Williams-Beuren syndrome (WBS) due to a 7q11.23 microdeletion is 
characterized by a facial appearance with elfin facies, mental and statural deficiencies, 
cardiovascular abnormalities and occasionally infantile hypercalcemia. Arterial hypertension 
(AH) is a common finding in children with WBS. The aim of this retrospective study was 
to review the clinical presentation and the etiologic investigations of AH in children with 
WBS, and to evaluate its medical or interventional management.


Methods: Nineteen pediatric nephrology centres in France, Belgium and Canada 
participated, they were asked to complete a questionnaire for all children aged 18 years or 
less with a diagnosis of WBS associated with AH. 41 children were included. The patient’s 
medical history was reviewed with emphasis on the symptoms related to AH. Diagnosis 
procedures and treatment were analyzed.


Results: The mean age at diagnosis of AH was 4.72 years (range:1 mth to 16 yrs). 39 of 
our patients were asymptomatic. Arteriography was performed in 17/41 patients and found 
a renal artery stenosis (RAS) in 10 patients (58%). Echocardiography was performed in 
all patients and found an isthmic coarctation in 4 patients (9%). Calcium channel blockers 
were mainly used (22/41) and seemed to control AH in most cases. Interventional treatment 
on RAS performed in 5 patients (3 angioplasty and 2 surgical bypass) controlled AH in 1 
patient but remained ineffective in the 4 others.


Conclusion: AH is asymptomatic in almost all cases in this series of WBS. Regulatory 
blood pressure monitoring is then mandatory in these patients. RAS is frequent but 
inconstant. Medical treatment is sufficient to control blood pressure in most patients while 
interventional treatment on RAS has not been encouraging but a study in more patients 
is necessary to conclude.
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Blood Pressure (BP) Control in a Multiethnic Chronic Kidney Disease 
(CKD) Population: A Cross-Sectional Study  Sue Carr,1 James O. Burton,2 
Jo Mason.1  1Department of Nephrology, University Hospitals of Leicester NHS 
Trust, United Kingdom; 2Department of Infection, Immunity and Inflammation, 
University of Leicester, United Kingdom.


Objective Strict BP control (<130/80 mmHG) remains elusive in CKD despite advances 
with the use of angiotensin-converting enzyme inhibitors (ACEIs) and angiotensin II 
receptor blockers (ARBs). The present study was designed to evaluate the prevalence and 
management of BP control and to determine predictors of BP target in a CKD population 
with a high proportion of South-Asian patients.


Method A cross-sectional study using routine computerised data from all CKD patients 
attending nephrology clinics between January and December 2005.


Results Less than half (46.4%) of patients (n=3334) with a mean age of 58.2 years 
had BP to target. The majority of patients (67.4%) were on less than 3 antihypertensives 
and only 46.7% were prescribed ACEIs/ARBs. Prescribing levels for antiplatets and lipid-
lowering drugs were 29.9% and 40.6% respectively. South-Asians accounted for 17.5% 
of the population. When compared to White-Caucasians: they were significantly younger 
(p<0.001); had more diabetes (p<0.001); had lower mean systolic BP (p=0.002), weight 
(p<0.001) and haemoglobin (p<0.001) levels; and were prescribed more ACEIs/ARBs 
(p=0.002), antiplatlets (p<0.001) and lipid-lowering drugs (p=0.005). Ethnicity was not a 
predictor of BP target although there was a trend (p=0.055) for target BP to be achieved more 
in South-Asians patients. Independent predictors of BP target were younger age (p<0.001), 
no heart disease (p=0.008), lower cholesterol level (p<0.001) and 0-2 antihypertensive 
drugs prescribed (p=0.004).


Conclusion South-Asian patients achieved better BP control than White-Caucasians 
and were more likely to be prescribed recommended medications. The younger age of the 
South-Asian patients suggests that BP control is easier to achieve in this population and 
fewer antihypertensives are required. A third of the South-Asians also had diabetes. This 
suggests that they may be benefiting from a more intensive therapeutic approach received 
as part of their diabetes care. Future BP management strategies in nephrology may benefit 
from a similar intensive approach.
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The Effect of the Cardiac Resynchronization Therapy on Renal Function  
Takeshi Yokoyama,1 Katsuomi Matsui,1 Atsuko Kamijo,1 Yugo Shibagaki,1 
Takashi Yasuda,1 Takeo Sato,1 Keizo Osada,2 Kenjiro Kimura.1  1Nephrology and 
Hypertension, Internal Medicine, St. Marianna University School of Medicine, 
Kawasaki, Kanagawa, Japan; 2Cardiology, Internal Medicine, St. Marianna 
University School of Medicine, Kawasaki, Kanagawa, Japan.


Background: Renal dysfunction is an important independent prognostic factor in heart 
failure (HF). Renal function depends largely on cardiac function in severe HF, especially 
when HF is medically intractable and if renal vascular autoregulation is impaired as in 
advanced chronic kidney disease (CKD). Although Cardiac resynchronization therapy 
(CRT) is known to improve cardiac functional status and symptom in severe HF patients 
with ventricular dyssynchrony, there is a paucity of data whether CRT have an salutary 
effect on renal function.


Purpose: To determine if CRT improves renal function in patients with CKD and 
severe HF.


Methods: All the patients who were treated with CRT in our hospital were reviewed 
retrospectively and 15 patients with CKD stage 3 or above were selected. Renal function 
and blood pressure before and after CRT were compared.


Results: Of the 15 subjects, there are 10 patients were with CKD stage 3 (stage 3 group), 
and 5 patient with CKD stage 4 (stage 4 group) pre-CRT. Estimated GFR (eGFR) did not 
significantly improved in stage 3 group, but in stage 4 group, it improved significantly (p < 
0.05). Slope of approximate line of time to eGFR tended to decrease in stage 3 group and it 
decreased significantly in stage 4 group. In stage 4 group, the systolic blood pressure tended 
to be elevated and the diastolic blood pressure was significantly elevated (p < 0.05).


Conclusion: CRT may contribute to amelioration of renal function in patients with 
advanced CKD probably via hemodynamic improvement.
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Gitelman Syndrome, Novel Variants of the Na-Cl Cotransporter (SLC12A3) 
Gene, and Blood Pressure Regulation  Nermin Eibl,1 Mattias Roser,1 Birgit 
Eisenhaber,1 Jasmin Seringer,1 Mato Nagel,2 Sylvia Nagorka,2 Friedrich C. Luft,1 
Ulrich Frei,1 Maik Gollasch.1  1Nephrology/Intensive Care and ECRC, Charité 
University Medicine, Berlin, Germany; 2Center for Nephrology and Metablic 
Diseases, Weißwasser, Germany.


Gitelman syndrome (GS), an autosomal recessive disorder caused by a defect of 
the thiazide-sensitive Na-Cl cotransporter (SLC12A3) at the renal distal tubule, is 
characterized by hypokalemia, hypomagnesemia, hypocalciuria, metabolic alkalosis, 
secondary hyperreninemic aldosteronism, and low blood pressure. GS patients are 
usually diagnosed relatively late because malaise, low blood pressure, hypokalemia, 
hypocalciuria, and hypomagnesemia are difficult to categorize clinically. More than 100 
SLC12A3 mutations have been described.3 A heterozygous carrier state for 30 different 
inactivating mutations in SLC12A3, as well as genes responsible for Bartter syndrome, is 
associated with reduced blood pressure risk of hypertension in the general population. We 
encountered two patients and then found others in our database that illustrate the importance 
of SLC12A3 on blood pressure variability and therefore hypertension. Genetic analysis 
of the SLC12A3 gene in these patients and their families revealed three novel mutations 
(F548L, Q1012R, c.104delCinsTT). Analysis of our databank revealed an additional 6 
SLC12A3 gene mutations in other subjects with clinically suspected GS (G841R, S987R, 
c.1927delC, W161X, G770D, IVS25+1G>T). Knowledge of these novel mutations may be 
helpful for understanding the pathophysiology of GS and future projects on ‘hypokalaemic 
nephropathy’, and will have utility for genetic counselling. Since GS is not rare and GS 
heterozygosity certainly not that uncommon, knowledge of novel mutations might also be 
important for determining alleles with health benefit that are nonetheless under purifying 
selection, and for defining the genetic architecture of hypertension.
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Complement Activation by Endothelial Cells Treated with Inflammatory 
Cytokines or Heme, in the Context of Atypical Hemolytic Uremic Syndrome 
(aHUS)  Marie Frimat,1 Lubka Roumenina,2 Laurent Camous,1 Sylvain 
Bigot,1 Philippe Lesavre,1 Simon C. Satchell,3 Peter W. Mathieson,3 Véronique 
Frémeaux-Bacchi,2 Lise Halbwachs-Mecarelli.1  1INSERM U845, Necker 
Hospital, Paris, France; 2Cordeliers Research Center, INSERM UMRS 872, 
Paris, France; 3Academic Renal Unit, Southmead Hospital, Bristol, United 
Kingdom.


Glomerular endothelial damage of aHUS involves an uncontrolled activation of the 
complement alternative pathway (AP), as shown by the association with mutations of 
complement proteins.


Starting from the hypothesis that endothelial cells themselves could be the initial trigger 
of such complement activation, we investigated conditions which could transform quiescent 
cells into AP activators. HUVECs or immortalized human glomerular endothelial cells 
GEnC were treated with the hemolysis-derived stimuli, heme, or with various combinations 
of TNF-α, IL-1, IFN-γ or E-Coli LPS. Cells were then incubated with NHS 1/3 in medium 
and detached with EDTA. Cell-bound complement fragments were analyzed by flow 
cytometry, after immuno-labeling.


Minimal C3 deposits were detected on quiescent adherent cells, while maximal deposits 
occurred on spontaneously detached apoptotic (annexin V-positive) or necrotic (annexin/
propidium iodide) cells. We then identified conditions in which AP was activated on the 
surface of HUVEC and GEnC, resulting in cell-bound C3 fragments on adherent cells: 
maximal levels of cell-bound C3 was observed when HUVEC or GEnC were pre-incubated 
with heme or with TNF-α/IFN-γ before the addition of serum. C3 deposition occurred in 
spite of membrane AP regulators expression. On quiescent cells no difference in the C3 
deposition is observed from normal or aHUS patient serum with type II FH mutations. In 
contrast, on activated cells the C3 deposition from patient sera was increased stronger than 
the controls. Therefore this is a suitable model to study AP mutations.


In conclusion, common agonists released during inflammation or hemolysis trigger 
complement activation on endothelial cell membrane. This could be amplified by 
uncontrolled or over-reactive AP components and result in C5a and C5b-9, with known 
pro-inflammatory and pro-coagulant effects.
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Mitochondrial Sirtuin, SIRT3, Ameliorates Palmitate-Induced MCP-1 
Expression in Renal Proximal Tubular Cells  Tetsuro Koyama,1 Shinji 
Kume,1 Keiji Isshiki,1 Shin-ichi Araki,1 Toshiro Sugimoto,1 Masakazu Haneda,3 
Daisuke Koya,2 Takashi Uzu.1  1Medicine, Shiga University of Medical Science, 
Otsu, Shiga, Japan; 2Medicine, Kanazawa Medical University, Kahoku-gun, 
Ishikawa, Japan; 3Medicine, Asahikawa Medical College, Asahikawa, Hokkaido, 
Japan.


In proteinuric kidney diseases, free fatty acid (FFA)-bound albumin filtered from 
glomeruli is reabsorbed in proximal tubular cells (PTCs) and subsequently induces 
tubulointerstitial impairment through mitochondrial damage and oxidative stress. SIRT3, 
which was recently indentified an anti-aging molecule under calorie restriction, localizes 
in mitochondria and plays an important role in the activation of mitochondria function. 
Thus, we hypothesized that SIRT3 might attenuate FFA-induced inflammatory response 
through the activation of mitochondrial function. To reveal this, we investigated whether 
SIRT3 activation inhibited palmitate (a saturated FFA)-mediated inflammatory process 
in cultured PTCs.


In cultured PTCs, palmitate increased mRNA and protein expression of monocyte 
chemoattractant protein-1 (MCP-1) in a time- (0-24 hours) and dose-dependent manner 
(0-200uM), and this increase was confirmed by luciferase assay using MCP-1 promoter. 
Also, palmitate induced the phosphorylation of MAP kinases (ERK, p38 and JNK) and 
subsequent IκB degradation. Palmitate-induced MCP-1 expression IκB degradation were 
prevented by pre-incubation of PD98059 (ERK inhibitor) and SB203580 (p38 inhibitor), but 
not SP600125 (JNK inhibitor). Next, we generated SIRT3 overexpressing PTCs by using 
retroviral infection to examine the role of SIRT3 activation on palmitate-induced MCP-1 
expression. SIRT3 overexpression significantly suppressed palmitate-induced increases in 
mRNA and protein expression of MCP-1, together with the inhibition of phosphorylation 
of MAP kinase and IκB degradation.


Thus, palmitate induced MAP kinase (ERK and p38)-NFκB -dependent MCP-1 
expression in PTCs, which were ameliorated by SIRT3 activation. Taken together, SIRT3 
has an anti-inflammatory effect against FFA-mediated lipotoxicity, suggesting that the 
activation of SIRT3 may be a therapeutic option for tubular lipotoxicity in proteinuric 
kidney diseases.
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Sirt1 Overexpression Ameliorates Cisplatin-Induced Renal Injury with 
Down-Regulation of Acetylation of p65 in NF-kB  Won Kim,1 Ae Sin Lee,1 Yu 
Jin Jung,1 Duk Hoon Kim,1 Jung Eun Lee,1 Kyung Pyo Kang,1 Sik Lee,1 Mi Jeong 
Sung,2 Sung Kwang Park.1  1Renal Regeneration Laboratory and Department of 
Internal Medicine, Institute for Medical Sciences Chonbuk National University 
Medical School, Jeonju, Korea; 2Food Function Research Division, Korea Food 
Research Institute, Sungnam, Republic of Korea.


SIRT1, a class III histone deacetylase, is known to decrease p65 acetylation of NF-κB 
signaling pathway and thereby may be associated with inflammatory response. Inflammatory 
injury is an important mechanism in cisplatin-induced acute kidney injury. In the present 
study, the role of Sirt1 was investigated in cisplatin-induced kidney damage model. The 
decreased protein expression of Sirt1 and increased acetylation of NF-kB subunit p65 was 
observed in cisplatin-induced injured kidney. Further, to demonstrate the role of Sirt1, we 
used overexpression of Sirt1 with adenovirus in C57BL/6 mice.


The activity of Sirt1 in kidney was significantly increased after treatment with sirt1 
overexpression adenovirus comparted to dominant negative (DN) adenovirus. Over 
expression of Sirt1 in kidney significantly ameliorated cisplatin-induced increase of serum 
creatinine and BUN, expression of MCP-1, Gr-1-positive neutrophils and F4/80-positive 
macrophage infiltration in kidney compared with that treated with DN adenovirus. Upon 
overexpression, Sirt1 suppressed the cisplatin-induced acetylation of p65 in kidney, 
whereas DN-Sirt1 overexpressing kidney increased the acetylation of p65 compared to 
DN adenovirus treated kidney.


Our data demonstrated that down regulation of sirt1 might be a novel mechanism of 
cisplatin-induced renal injury and up-regulation of sirt1 may have a new therapeutic potency 
in cisplatin-induced nephrotoxicity.
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Non-Smooth Muscle Calponin Suppresses Active Interstitial Inflammation 
and Subsequent Fibrosis in the Kidney after Unilateral Ureteral Obstruction  
Kiyoko Inui, Xuan Xiong, Mamiko Takayasu, Yoshikuni Nagayama, Daisuke 
Komukai, Yoshihiko Inoue, Hiroyuki Morita, Ashio Yoshimura.  Division of 
Nephrology, Showa University Fujigaoka Hospital, Yokohama, Kanagawa, 
Japan.


Neutral calponin (Calponin-h2, CN2) is a non-smooth muscle isoform, and may play 
a physiological role in cytoskeletal organization. CN2 also powerfully suppresses smooth 
muscle cell migration. We hypothesized that CN2 is involved in the course of progressive 
interstitial injury. We established CN2 transgenic (CN2-Tg) mouse with the CRE-loxP 
site-specific recombination system, in that CN2 expression is induced only during the 
treatment of cadmium sulfate (0.5mg/kg BW/day). We examined whether interstitial 
inflammation and subsequent fibrosis in unilateral ureteral obstruction (UUO) might be 
suppressed inCN2-Tg. UUO was performed by a ligation of left ureter. Cadmium sulfate 
intraperitoneal treatment was started 5 days before UUO induction. Nephrectomy was done 
on 18 days after UUO induction on both CN2-Tg and wild type mice (WT), (n=5 in each). 
Immunostaining for proliferating cells (ki-67) and macrophages (F4/80) for evaluation 
of interstitial inflammation on all mice and all data were evaluated by computer-analysis 
system. Scoring for total interstitial cell infiltration or fibrosis on PAS-stained sections 
was done from 0 to 3.


The interstitial cell proliferation (ki-67+ cells/high power field, hpf) was significantly 
suppressed in CN2-Tg (1.3±0.4 (m±SE) in CN2-Tg, vs 4.3±0.7 in WT, p<0.01). Reduction 
of macrophages recruitment in the interstitium (F4/80+ cells/hpf) was induced in CN2-Tg 
(2.4±0.6 vs 6.4±0.7, p<0.01). Total interstitial cell infiltration (0.9±0.2 vs 2.64±0.3, p<0.01) 
and interstitial fibrosis (1.3±0.3 vs 3.6±0.3, p<0.01) were also suppressed CN2-Tg. There 
was no significant difference in blood pressure (both systolic and diastolic) between two 
groups. Thus, interstitial inflammation and subsequent fibrosis after UUO were suppressed 
by CN2 overexpression. In conclusion, precedent anti-inflammatory property of CN2 may 
be critical for regulation of subsequent development of interstitial renal injury.
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Aliskren Ameliorate Renal Inflammation and Fibrosis Induced by Unilateral 
Ureteral Obstruction  Dae Eun Choi,1 Jin Young Jeong,1 Sarah Chung,1 Oh 
Kyung Kwon,1 Beom Jin Lim,2 Yoon Kyung Chang,3 Ki Ryang Na,1 Kang Wook 
Lee,1 Young Tai Shin.1  1Internal Medicine, Chungnam National University 
Hospital, Daejeon, Korea; 2Pathology, Gangnam Severance Hospital, Daejeon, 
Korea; 3Internal Medicine, Daejeon St Mary’s Hospital, Daejeon, Korea.


Introduction:It was evaluated that angiotensin II mediates deterioation of inflammation 
and fibrosis, and inhibition of antiotensin II generation has revealed reducing the 
inflammation and fibrosis of kidney in UUO model. Aliskiren, direct renin inhibitor, reduced 
plasma renin activity and angiotensin II, however it increased the level of prorenin. The 
increased prorenin may promote inflammatoion pro-fibrosis on renal tissue. The aim of 
this study is to evaluate whether aliskiren has renoprotection against inflammation and 
fibrosis in mice


Methods: We used male C57BL/6 mice. Male C57BL/6 mice(10 weeks old, 30∼33g) 
were divided into 4 groups; sham operated group(n=7), aliskiren treated sham group(n= 7, 
30mg/kg, intraperitoneal injection for 7 successive days), untreated UUO group(n=10), and 
aliskiren-treated UUO group(n=10) aliskiren treatment was started 1 day prior to operation. 
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Plasma renin activity were measured by radioimmunoassay 7 days after UUO. For evaluation 
of inflammation and fibrosis, mRNA of TGF-β, MCP-1, and osteopontine were measured. 
And immunohistochemical stains of CD68, TGF-β, and α-SMA were taken.


Results: Plasma renin activity in aliskiren treated UUO group was significantly lower 
than that of untreated UUO group (p<0.01). Renal gene expression levels of TGF-β, MCP-1 
and osteopontine in UUO group were significantly higher than those of sham operated group 
(p < 0.01). The levels of TGF-β, MCP-1, and osteopontine mRNA expression of kidneys in 
aliskiren treated UUO group were significantly lower than those of untreated UUO group 
(p < 0.05). The numbers of CD68 positive cells and the magnitude of TGF-β and α-SMA 
protein expression in the kidneys of aliskiren treated UUO group were significantly less 
than those of untreated UUO control group (p< 0.05).


Conclusion: In conclusion, aliskirena has anti-inflammatory and anti-fibrotic effects 
on experimental UUO model in mice.
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Modulation of Renal Injury from Ureteral Obstruction by Dietary 
Supplementation with Fish Oil: Effects on Inflammation, Apoptosis, 
Fibrosis and Oxidative Stress  Robert G. Fassett,1 Jonothan M. Peake,2 Glenda 
Gobe,3 Jeff S. Coombes.2  1Renal Medicine, Royal Brisbane and Womens 
Hospital, Brisbane, QLD, Australia; 2School of Medicine, South, University of 
Queensland, Brisbane, QLD, Australia; 3School of Human Movement Studies, 
University of Queensland, Brisbane, QLD, Australia.


Purpose: To investigate the effect of dietary supplementation with fish oil on 
inflammation, apoptosis, fibrosis and oxidative stress induced by unilateral ureteral 
obstruction (UUO).


Methods: Male Sprague-Dawley rats (180-220 g) were divided into three main groups 
(n=16 per group), and were fed for four weeks on normal rat chow (containing oleic 
acid), chow supplemented with fish oil (70 g/kg diet; 33 g eicosapentaenoic acid, 26 g 
docosahexaenoic acid), or chow supplemented with safflower oil (70 g/kg diet; 60 g linoleic 
acid). After four weeks, the rats were maintained in each dietary group and were further 
subdivided into four smaller groups (n=4 per group). UUO was induced in three groups 
(for 4, 7 and 14 days). The fourth group for each diet did not undergo surgery and were 
euthanised as controls at 14 days. At the time of euthanasia, blood and the UUO kidney 
were collected. Kidney tissue was examined for inflammation (macrophage infiltration, 
leukotriene B4, TGF-β1, MIP-1α, IL-1β, MCP-1), apoptosis (morphology and ApopTag) 
and fibrosis (histochemistry and morphometry), and protein extracts were analyzed for 
oxidative stress (isoprostanes and hemeoxygenase-1; HO-1).


Results: UUO resulted in an increase in inflammation, apoptosis, fibrosis and oxidative 
stress. Compared with normal chow, fish oil increased the amount of HO-1 and attenuated 
increases in leukotriene B4, macrophage infiltration, TGF-β1 expression, apoptosis, fibrosis 
and oxidative stress. Compared with safflower oil chow, fish oil attenuated the amount of 
arachidonic acid, inflammation, fibrosis, and oxidative stress.


Conclusion: Dietary supplementation with fish oil reduced kidney injury secondary 
to urinary tract obstruction.
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Alternatively-Activated Macrophages, but Not Regulatory T Lymphocytes, 
Ameliorate Renal Injury in Diabetic Endothelial Nitric Oxide Synthase 
Knockout Mice  Vincent W. S. Lee,1 Dong Zheng,1 Yiping Wang,1 Stephen I. 
Alexander,2 David C. H. Harris.1  1Centre for Transplant and Renal Research, 
Westmead Millennium Institute, Westmead, NSW, Australia; 2Centre for Kidney 
Research, Children’s Hospital, Westmead, NSW, Australia.


Aim: To determine the effect of adoptive transfer of regulatory macrophages and T 
lymphocytes in diabetic kidney disease.


Background: Diabetic nephropathy is the most common cause of chronic kidney 
disease, however there is an urgent need to find new therapies. Regulatory macrophages 
(Mreg) and regulatory T cells (Treg) are potent modulators of tissue injury. Both Mreg 
and Treg protect against renal injury in murine adriamycin nephropathy (a model of focal 
glomerulosclerosis) but their role in diabetic kidney disease is less understood.


Methods: Mice were divided into: N (normal, citrate buffer and PBS (phosphate-
buffered saline) only), D (diabetic, streptozotocin (STZ)+PBS), D+M (diabetic+Mreg), 
and D+T (diabetic+Treg). Diabetes was induced by intraperitoneal injection of 55 mg/kg 
STZ in endothelial nitric oxide synthase (eNOS)-knockout C57BL/6 mice over 5 days. 
Mreg (IL-4/IL-13 stimulated splenic macrophages) were transfused into mice 1 day prior 
to STZ, whilst Treg (splenic CD4+CD25+ T lymphocytes) were transfused 1 day prior to 
and 6 weeks after STZ. Mice were followed for 9 weeks.


Results: All STZ-injected mice developed similar levels of hyperglycaemia. Two of 
6 mice in the D group died; all other mice survived. Tail systolic BP was lower in D+M 
(62±3 mmHg) and D+T mice (64±3 mmHg) compared to D mice (84±4 mmHg) (p<0.05). 
D+M mice had less arteriolar hyalinosis (D vs. D+M: 25.2±5.4 vs. 11.7±1.9, p<0.05) and 
glomerulosclerosis (D vs. D+M: 19.0±3.0 vs. 9.3±2.5, p<0.05) compared to D mice. D+T 
mice had similar levels of renal injury compared to D mice.


Conclusions: Adoptive transfer of Mreg, but not Treg, significantly reduced renal 
injury due to diabetes without a significant effect on hyperglycaemia. Effects on BP in 
the Treg-treated group did not translate to improved renal histology as seen in the Mreg-
treated group. Therapeutic manipulation of macrophages is a promising new approach to 
the management of diabetic kidney disease.
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Systemic Lack of Angiotensin Type 1 Receptor Augments Inflammation 
and Obesity-Induced Kidney Injury  Li-Jun Ma,1 Bridgette A. Corsa,1 Jun 
Zhou,1 Yi-Wei Tang,1 Valentina Kon,2 Agnes B. Fogo.1  1Pathology, Vanderbilt 
University Medical Center, Nashville, TN; 2Pediatrics, Vanderbilt University 
Medical Center.


Background: The renin-angiotensin system is implicated in pathogenesis of both 
adiposity and chronic kidney disease. We investigated whether systemic lack of the AT1a 
receptor ameliorates development and progression of kidney injury induced by obesity.


Methods: Adult (8-10 weeks old) male C57BL/6J wild type (WT, n=12) and AT1a 
deficient mice (AT1aKO, C57BL/6J background, N=12) were fed either standard normal 
chow (NC) or a high-fat diet (HFD) for 24 wks. Metabolic parameters, kidney morphology 
and inflammation were assessed. Data are expressed as mean±SE.


Results: WT and AT1aKO had similar food intake (2.28±0.05 vs 2.37±0.05 g per mouse/
day) and body weight gain (50.0±1.0 vs 50.0±1.0 g). However, compared with WT+HFD, 
AT1aKO+HFD had significantly lower body fat composition (39.1±1.0 vs 30.9±1.3 %, 
P<0.01), epididymal fat mass (1.48±0.22 vs 1.00±0.03 g, p<0.05). Further, compared 
with WT+HFD, AT1aKO+HFD had elevated plasma cholesterol (185.1±7.3 vs 213.3±5.8 
mg/dl, P<0.01), higher LDL levels (99.4±6.6 vs 125.8±6.3 mg/dl, P<0.01), and markedly 
increased oil red O staining in glomeruli. AT1aKO+HFD also displayed greater mesangial 
expansion (0-4 score: 1.4±0.2 vs 2.0±0.1, p<0.05) and extensive tubular vacuolization (0-4 
score: 0.75±0.25 vs 2.33±0.21, p<0.01). More robust F4/80 positive macrophage infiltration 
was evident in AT1aKO+HFD in both epididymal fat tissue (9.9±1.8 vs 18.8±5.3 hpf, 
p<0.05) and kidney interstitium (8.4±1.4 vs 23.9±3.9 hpf, p<0.01). Expression of monocyte 
chemoattractant protein-1 (MCP-1) mRNA, assessed by real time PCR, was almost 6-fold 
higher in kidney of AT1aKO+HFD vs WT+HFD. Macrophages of AT1aKO+HFD had 
4.6-fold higher MCP-1 mRNA than WT+HFD.


Conclusions: Systemic AT1a deficiency unexpectedly accelerates obesity-related kidney 
injury. Compared with WT, HFD feeding of AT1aKO caused less body fat, but the fat had 
greater macrophage infiltration as did the kidney. These findings suggest that augmented 
inflammation, derived from inflamed adipose tissue and kidneys, contributes to amplified 
structural kidney damage in AT1aKO.
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Vitamin D Receptor Activation Status Influences Peritoneal Function and 
Remodelling in Experimental Peritoneal Dialysis  Margot N. Schilte,1 Eelco 
D. Keuning,1 Piet M. Ter Wee,2 Ellen E. Riem,1 Jacob van den Born,3 Johanna W. 
A. M. Celie,1 Robert H. J. Beelen.1  1Molecular Cell Biology and Immunology, 
VU Medical Center, Amsterdam, Netherlands; 2Nephrology, VU Medical Center, 
Amsterdam, Netherlands; 3Nephrology, University Medical Center Groningen, 
Groningen, Netherlands.


Peritoneal dialysis (PD) is associated with functional and structural alterations of the 
peritoneal membrane. Vitamin-D-receptor (VDR) activation plays an important role in 
inflammation and is described as both anti-angiogenic and anti-fibrotic. Vitamin-D activation 
takes place in the kidney, regulated by parathyroid hormone. Due to renal failure, this process 
is impaired in PD patients. We therefore studied the effects of VDR modulation on function 
and morphology of the peritoneal membrane in control and PD treated rats.


VDR modulation was done in rats by a) oral VDR activator paricalcitol (Abbott; 0.04 
ug; 3 times/week); b) parathyroidectomy (PTX); c) paricalcitol+PTX; and d) no treatment. 
Half of the animals of each group were daily instilled with 10 ml PD fluid (Dianeal3.86, 
Baxter) via an intra-peritoneal access port. After 5 weeks, a peritoneal equilibrium test was 
performed and blood, peritoneal cells and tissues were collected.


PD-treatment significantly reduced ultrafiltration, but was partially prevented by 
paricalcitol and significantly worsened upon PTX. PD induced tissue remodelling such 
as a significant increase in cell influx, MCP-1, hyaluronic acid, fibrosis and angiogenesis. 
Cell numbers as well as MCP-1 increased even further by paricalcitol treatment, whereas 
fibrosis and hyaluronic acid levels were significantly suppressed in both PD+paricalcitol 
and PD+PTX groups. PD-induced angiogenesis in omentum was prevented by paricalcitol 
treatment. In the four non-PD treated groups no effect of paricalcitol or PTX on tissue 
remodelling or inflammation was found.


Our data indicate that VDR activation status is a determinant of peritoneal function 
and tissue remodelling in experimental PD. Besides the capacity to maintain the vitamin 
D metabolism, oral paricalcitol treatment prevented tissue remodelling features leading to 
improved peritoneal performance and therefore is potentially relevant in chronic PD.
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Bardoxolone Methyl (BARD) Activates Nrf2 and Inhibits NF-κB in Renal 
Cells  W. Christian Wigley, Ron Bumeister, Rhesa Stidham, Pritam Kambuj, 
Jeffrey Laidlaw, Deborah Ferguson.  Reata Pharmaceuticals, Inc., Irving, TX.


A major complication of type 2 diabetes is the progressive decline in kidney function. 
Indeed, diabetic nephropathy is the prevalent cause of end-stage renal disease in modern 
society. Factors that contribute to diabetic nephropathy such as hyperglycemia and chronic 
activation of the renin-angiotensin system (RAS) increase renal oxidative stress and initiate 
pro-inflammatory signaling. In contrast, activation of the Keap1-Nrf2 pathway decreases 
oxidative stress and suppresses inflammation. Bardoxolone methyl (BARD), the lead 
molecule from the Antioxidant Inflammation Modulator (AIM) drug class, is among the 
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most potent inducers of Nrf2 activity identified to date and has significant renoprotective 
effects in vivo. However, the mechanistic activity of BARD has not been evaluated in 
renal cell lines. The objective of this study was to determine whether BARD induces Nrf2 
activation and suppresses inflammation in several renal cell types. To assess activation 
of the Keap1-Nrf2 pathway by BARD, proximal tubule epithelial (NRK-52E and OK) 
and mesangial (RMC, MES13, and nHMC) cell lines were treated with a range of BARD 
concentrations. The mRNA levels of Nrf2 target genes (including NQO1, HO-1, GCLM) 
were measured using quantitative RT-PCR. NF-κB signaling was induced in proximal 
tubule epithelial and mesangial cells by TNFα or bovine serum albumin. The effects of 
BARD on the NF-κB pathway were assessed by monitoring phosphorylation and turnover 
of IκB by western blot and by secretion of MCP-1 by ELISA. BARD induced expression 
of Nrf2 target genes in all cell lines at concentrations as low as 10nM. NF-κB signaling 
induced by TNFα or BSA was also suppressed in proximal tubule epithelial and mesangial 
cells by BARD. These studies are currently being extended to additional renal cell types 
such as podocytes and glomerular endothelia. The results from this study demonstrate that 
BARD induces Nrf2 activation and suppresses inflammatory signaling in different renal 
cell types and supports the use of this molecule in renal indications where oxidative stress 
and inflammation contribute to the pathology.


Disclosure of Financial Relationships: employer: Reata Pharmaceuticals, Inc.
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Role of Impaired Nrf2-Keap1 Pathway in CKD-Induced Oxidative Stress 
and Inflammation  H. J. Kim, N. D. Vaziri.  Division of Nephrology and 
Hypertension, University of California, Irvine, Orange, CA.


Oxidative stress and inflammation are constant features and major mediators of 
progression of chronic kidney disease (CKD). Nuclear factor E2-related factor-2 (Nrf2) 
confers protection against tissue injury by orchestrating antioxidant and detoxification 
responses to oxidative and electrophilic stress. While sources of oxidative stress and 
inflammation in the remnant kidney have been extensively characterized, the effect of 
CKD on Nrf2 activation and expression of its down stream gene products is unknown and 
was investigated. Male Sprague-Dawley rats were subjected to 5/6 nephrectomy or sham 
operation and observed for 12 weeks. Kidneys were then harvested and Nrf2 activity and 
its down-stream target gene products (antioxidant and phase II enzymes) were assessed. In 
addition key factors involved in promoting inflammation and oxidative stress were studied. 
In confirmation of earlier studies the CRF rats exhibited increased lipid peroxidation, 
glutathione depletion, NF-kB activation, mononuclear cell infiltration and upregulation of 
MCP-1, NAD(P)H oxidase, cyclooxygenase-1 & 2, and 12-lipoxygenase in the remnant 
kidney pointing to oxidative stress and inflammation. Despite severe oxidative stress 
and inflammation, Nrf2 activity (nuclear translocation) was markedly reduced (-71%) 
whereas Nrf2 repressor, Keap1, was up-regulated (+ 96%) and products of Nrf2 target 
genes i.e. catalase (-22%), Mn-SOD dismutase (-62%), CuZn-SOD (-14%), EC-SOD 
(-11%), glutathione peroxidase (-32%), heme oxygenase-1 (-59%), NAD(P)H quinone 
oxidoreductase (-47%), glutamate-cysteine ligase catalytic subunit (-32%) were reduced 
in the remnant kidney. Thus oxidative stress in the remnant kidney is compounded by a 
conspicuous impairment of Nrf2 activation and the corresponding antioxidant defense 
system.


Disclosure of Financial Relationships: nothing to disclose
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Vascular Function, Atherosclerosis and Inflammation in Nephrectomised 
apoE-/- Mice in Response to Exercise or Tocopherol  Cecilia M. Shing,1 
Robert G. Fassett,2 Jonathan M. Peake,3 Jeff S. Coombes.3  1School of Human 
Life Sciences, University of Tasmania, Launceston, TAS, Australia; 2Renal 
Medicine, Royal Brisbane and Womens Hospital, Brisbane, QLD, Australia; 
3School of Human Movement Studies, University of Queensland, Brisbane, 
QLD, Australia.


Purpose. to investigate the effects of 12 weeks of voluntary exercise or tocopherol 
supplementation on vascular function, aortic plaque and inflammation. Method. Following 
nephrectomy (NX) or sham surgery apoE–/– mice were allocated to one of six groups: 1)
sham(n=8); 2)NX(n=8); 3) sham voluntary exercise (sham Ex) (n=8); 4)NX voluntary 
exercise (NX Ex)(n=8); 5)NX and α-tocopherol (n=10); 6)NX and mixed tocopherol (n=10). 
Aortic contraction was assessed by the dose response to noradrenaline (NA). Acetylcholine 
(Ach) and sodium nitroprusside (SNP) induced relaxation assessed endothelial-dependent 
and endothelial-independent relaxation, respectively. Plasma cytokine concentrations and 
aortic plaque area were determined at sacrifice. Results. NA induced aortic vasoconstriction 
and SNP induced relaxation were not significantly different between NX, sham and Ex 
(p>0.05). Relaxation in response to Ach was significantly impaired in NX group compared 
to the sham group (p<0.05). NX significantly impaired relaxation in response to SNP 
compared to both NX tocopherol groups (p<0.05). Mixed tocopherol supplementation 
following NX significantly enhanced vasoconstriction in response to NA compared to sham, 
NX and α-tocopherol supplemented mice (p<0.05). Plasma concentrations of IL-6, TNF-
alpha and MCP-1 were significantly elevated in the NX group compared to the sham group 
(P<0.05). Ex with NX was associated with significantly lower plasma IL-6 concentration 
compared to the NX group (p<0.01). There were no significant differences in cytokine 
concentrations between NX and NX tocopherol. Ex (p<0.05) and α-tocopherol (p<0.01) 
significantly reduced aortic plaque area of NX mice. Conclusion. Vascular relaxation is 
impaired following NX. Mixed tocopherol supplementation enhances aortic vasoconstriction 
and Ex reduces NX induced increase in plasma IL-6 concentrations. Ex and α-tocopherol 
reduce aortic plaque area following NX.


Disclosure of Financial Relationships: nothing to disclose
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Comparison of the Renal, Cardiovascular and Hepatic Toxicity Data of 
Original Intravenous Iron Compounds  Jorge E. Toblli, Gabriel Cao, Leda 
Oliveri, Margarita Angerosa.  Hospital Aleman, Buenos Aires, Argentina.


Background:
Intravenous (i.v.) iron is essential for managing hemoglobin levels in hemodialysis 


patients but i.v. iron may cause different degree of oxidative stress and tissue inflammation. 
This study examines the effects of five i.v. iron preparations on hemodynamic, oxidative 
stress and inflammatory response.


Methods:
60 rats (n=10 per group) received high or low molecular weight (HMW/LMW) iron 


dextran, ferric gluconate, ferric carboxymaltose, iron sucrose or isotonic saline solution 
(control). Five i.v. doses of iron (40 mg iron/kg) or saline were administered over 4 weeks. 
The experiments were all carried out blinded.


Results:
Systolic blood pressure was significantly reduced in the LMW dextran group, whereas 


serum iron and transferrin saturation were significantly elevated in all treatment groups. 
Creatinine clearance was reduced and proteinuria increased in the ferric gluconate group 
only (p<0.01) (day 1 to day 29). Liver enzyme levels in the blood were significantly 
increased in the ferric gluconate and two dextran groups on days 1, 8 and 29 compared 
with the ferric carboxymaltose and iron sucrose groups. Analysis of liver, heart, and kidney 
homogenates on day 29 showed a significant increase in catalase and malondialdehyde 
levels in the ferric gluconate group, and an increase in CuZn-superoxide dismutase and 
glutathione peroxidase activity accompanied with a decrease in the reduced-to-oxidized 
glutathione ratio in the ferric gluconate and two dextran groups (p<0.01). TNF-α and 
IL6 levels were significantly elevated in liver, heart and kidney samples from the ferric 
gluconate and two dextran groups but not the ferric carboxymaltose, iron sucrose or control 
groups on day 29.


Conclusions:
These findings suggest that HMW/LMW iron dextran and ferric gluconate have less 


favourable safety profiles in rats than ferric carboxymaltose and iron sucrose.
Disclosure of Financial Relationships: grant/research support: Vifor Pharma.


SA-PO2703


Expression of Podoplanin in MCNS: Urinary Podoplanin Is a Novel Marker 
To Predict Podocyte Injury  Koichi Suzuki,1 Tomoyuki Sumi,1 Katsuyuki 
Matsui,2 Hiroshi Kawachi.1  1Department of Cell Biology, Institute of Nephrology, 
Niigata University Graduate School of Medical and Dental Sciences, Niigata, 
Japan; 2Teikyo University, Japan.


Aims of this study are to clarify the role of podoplanin in the development of MCNS 
and to investigate whether podoplanin can be a marker to detect the podocyte injury. The 
expressions of podoplanin in glomeruli and in urine were precisely analyzed with a rat model 
and human samples of MCNS. Precipitation assay showed podoplanin has an interaction 
with ezrin. We confirmed the localization of ezrin was restricted on apical surface with IEM 
analysis. Dual-labeling IF study revealed the apical podoplanin was costained with WGA, 
a lectin to detect sialic acid, but the basal podoplanin was not. These findings indicated 
an apical podoplanin is highly sialylated and connects to cytoskeletal protein via ezrin 
associated complex and the basal podoplanin connects to cytoskeletal protein via another 
molecular complex. In PAN nephropathy, a rat model of MCNS, the decrease in the protein 
amount of podoplanin was already observed on day 3 before the onset of proteinuria (40% 
to normal), and the decrease was evident on day 10 (24%) at the peak of proteinuria. Dual-
labeling IF studies demonstrated the basal podoplanin was markedly reduced, whereas the 
apical podoplanin was relatively preserved on day 10. mRNA expression of podoplanin 
markedly increased on day 1 (170%), and it was transiently normalized and increased 
again on day 10 (178%). Podoplanin was detected in urine samples of normal rats. The 
amount of urinary podoplanin markedly increased on day 1 (343% to normal), and then it 
clearly decreased on day 3 (48%) and on day 10 (37%). The alterations in the expression 
of podoplanin were not evident in other rat models such as ADR nephropathy, a mimic 
of FSGS. We observed the expression of podoplanin was significantly reduced in human 
biopsy material of patients of MCNS. These observations indicated that the alteration in 
the expression of basal podoplanin is involved in the development of podocyte injury in 
MCNS, and that the expression of basal podoplanin and the urinary podoplanin can be 
good markers to predict podocyte injury.
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Mechanism of Tumor Necrosis Factor-α-Induced Cytoskeleton Remodelling 
in the Tubular Epithelium: Role of GEF-H1-Dependent Rac Activation  
Faiza Waheed, Qinghong Dan, Pam Speight, Katalin Szaszi.  Keenan Research 
Centre, LKSKI, St. Michael’s Hospital, Toronto, ON, Canada.


The inflammatory cytokine Tumour Necrosis Factor-alpha (TNF-α) has been shown 
to contribute to tubulointerstitial inflammation (TI) and kidney injury under various 
pathological states including ischemia, infection and sepsis. The hallmarks of TI, interstitial 
oedema and the loss of tubular functions are directly related to the disruption of the 
intercellular junctions in the tubular epithelium (“leaky epithelium”). The Rho family small 
GTPases, RhoA and Rac are prominent regulators of the cytoskeleton and intercellular 
junctions. Indeed, in our previous work we have shown that TNF-α elevates the permeability 
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of the tubular epithelium through RhoA/Rho kinase-mediated myosin phosphorylation. 
Rho activation in turn requires Extracellular Signal Regulated Kinase (ERK)-mediated 
phosphorylation and activation of the exchange factor GEF-H1.


Since GEF-H1 was shown in vitro to be an exchange factor for Rac too, we hypothesized 
that in addition to RhoA, TNF-α also activates Rac through GEF-H1. Indeed, our results 
show, that TNF-α induces rapid activation of Rac in the proximal tubular epithelial cell 
line LLC-PK1. Moreover this is prevented by downregulation of GEF-H1, suggesting that 
GEF-H1 can act as a Rac exchange factor. TNF-α is a strong activator of the inflammatory 
transcription factor NFκB. TNF-α-induced activation of NFκB however remained unaltered 
by siRNA-mediated downregulation of Rac or GEF-H1. Surprisingly, Rac and GEF-H1 
downregulation strongly mitigated activation of the MAP kinases ERK and p38.


In summary, our data show that GEF-H1 contributes to TNF-α-induced Rac activation. 
Thus, in addition to its direct cytoskeletal effects, Rac contributes to cytoskeleton and 
junction remodelling through activation of ERK and thereby Rho and its effectors. Moreover, 
our data raises the possibility that a feed-back cycle exists whereby ERK and GEF-H1 can 
regulate each other. This mechanism could allow the fine tuning and coordination of the Rac, 
ERK and Rho pathways to mediate permeability changes in the tubular epithelium.
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NOD as an Antiinflammatory Agent for Donor Preconditioning in Kidney 
Transplantation  Maximilia Hottenrott, Linda Ermantraut, Benito Yard, Sophie 
Gärtner.  V. Med., Nephrology, Mannheim, Germany.


Background. Brain death is an alloantigen independent factor that influences 
transplantation outcome. It is associated with changes in micro-circulation and inflammation 
in end organs. We have previously demonstrated in experimental and clinical studies 
that dopamine treatment of brain dead donors reduces inflammation in the kidney and 
improves renal function after transplantation. This effect was independent of blood pressure 
stabilization and was likely to due mitigation of cold preservation injury. Recently, we 
have developed a non hemodynamic dopamine derivative, i.e. N-Octanoyl-Dopamine 
(NOD) that is approximately 40x more effective than dopamine to protect cells against 
cold preservation injury. In the present study we tested if NOD is also able to inhibit TNFα 
mediated inflammation.


Methods. Human-Umbilical-Vein-Endothelial-Cells (HUVEC) were stimulated with 
TNF-α in the absence or presence of various concentrations of NOD. Affymetrix Gene 
Expression Profiling, quantitative PCR, westernblotting and NF-κB activation were 
performed to assess the anti-inflammatory potential of NOD.


Results. Gene expression profiling revealed that a wide range of pro-inflammatory 
genes were down-regulated by NOD, amongst these adhesion molecules and chemokines. 
Although HO-1 was strongly upregulated by NOD, HO-1 expression did not contribute 
to the anti-inflammatroy effect of NOD. While HO-1 was already significantly induced at 
1µM of NOD, inhibition of VCAM-1 expression required 50µM of NOD. Apart from HO-1, 
genes belonging to the Ubiquitin Proteasom System (UPS), e.g. de-ubiquitinilating enzymes 
E3-ligases and proteasome sub-units, were significantly upregulated by NOD. NOD did not 
inhibit degradation of IκBα, but was able to inhibit sustained NFκB activation.


Conclusion. Our data demonstrate that NOD has potent anti-inflammatory effects. Since 
pre-transplantation injury severely affects transplantation outcome our data suggest that 
NOD might be useful for donor preconditioning to reduce brain death induced inflammation 
and to maintain organ quality even after prolonged cold preservation.
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Oncostatin M Induces a Strong Acute Phase Response in the Renal Epithelial 
and Vascular Compartment  Wai Lee D. Phan,1 Catharine A. Compston,1 Stefan 
Rose-John,2 Thomas F. Mueller,1 Valerie A. Luyckx.1  1Medicine, University 
of Alberta, Edmonton, AB, Canada; 2Biochemistry, University of Kiel, Kiel, 
Schleswig-Holstein, Germany.


Transcripts associated with the acute phase response (APR) robustly differentiate 
deceased and living donor kidneys at time of transplantation. The 4 major renal APR 
transcripts were SERPINA1, SERPINA3, fibrinogen beta (FGB) and lipopolysaccharide 
binding protein (LBP). Oncostatin M receptor (OSMR) was the most highly expressed 
IL6 family receptor. We have shown that OSM/OSMR signaling mediates the APR in 
renal epithelial cells (HK2). Unexpectedly, OSMR is highly expressed in peri-glomerular 
cortical arterioles and vasa recta.


We therefore compared OSM/OSMR signaling in vascular smooth muscle (VSMC), 
endothelial (HUVEC) and HK2 cells, under normal (NM) and serum starved (SS) conditions 
in presence or absence of OSM ± OSMR blocking antibody anti-GP130 and other IL6 
family cytokines. Transcripts were analyzed by real-time RT-PCR. The 3 cell types showed 
different expression patterns in response to OSM: FGB was highly expressed in HK2 cells 
but barely detectable in VSMC and HUVEC. Compared to IL6, LIF or Hyper-IL6, with 
administration of OSM FGB increased up to 4 fold in HK2 (p<0.01). LBP expression was 
extremely low at baseline in all cells but increased up to 180 fold in VSMC and HK2 in 
response to OSM, significantly more than with the other cytokines (p≤0.021). SERPINA1 
expression increased in HK2 exposed to OSM (p<0.001), and in VSMC in response only 
to LIF and Hyper-IL6 (p<0.01). SERPINA3 was not detected in HK2, and decreased in 
VSMC ((p < 0.01), but did not change in HUVEC, on exposure to OSM. SERPINA1 and 
SERPINA3 increased significantly in response to SS compared to NM alone (p<0.01). 
Transcript levels of OSMR increased up to 3.5 fold in all cell types in response to OSM 
(p<0.01), much greater than with IL6, LIF or Hyper-IL6. OSM-induced changes in gene 
expression were laregly attenuated with anti-GP130.


We conclude that OSMR is highly expressed in the renal vasculature and via OSM/
OSMR signaling, the renal microvasculature, in addition to the tubular epithelium, is a 
major participant in generation of the local APR and kidney injury.
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Rapamycin Decreases IL-6 Induced Inflammatory and Fibrotic Mediators 
in Human Mesangial Cells (HMC)  Chen Zhu Zhang, Susan Yung, Daniel 
Tak Mao Chan.  Department of Medicine, University of Hong Kong, Hong 
Kong SAR.


Rapamycin is an immunosuppressive agent with proven efficacy in the prevention of 
kidney transplant rejection. Its role in immune-mediated glomerular diseases remains to be 
investigated. IL-6 is a pro-inflammatory cytokine involved in the pathogenesis of various 
mesangial proliferative glomerulonephritides. We investigated the effect of exogenous 
IL-6 and rapamycin on cell activation, signaling pathways, chemokine secretion and 
fibronectin synthesis in HMC.


Confluent growth arrested HMC were stimulated with IL-6 (10ng/ml) for durations 
of up to 72h in the presence or absence of rapamycin (3ng/ml). IL-6 induced activation 
of mTOR, ERK and phosphatidylinositol-3-kinase, accompanied by increased α-smooth 
muscle actin and fibronectin synthesis and MCP-1 secretion after 24-72 h stimulation 
(P<0.05 for all, compared to serum free medium). Rapamycin significantly inhibited mTOR 
and ERK activation, but had no effect on phosphatidylinositol-3-kinase activation induced 
by IL-6. Rapamycin also reduced fibronectin synthesis, MCP-1 secretion and mesangial 
cell activation that were induced by IL-6 (P<0.05 for all, with vs without rapamycin), with 
a maximum inhibitory effect observed after 72h of incubation.


Our data demonstrated that rapamycin could ameliorate the inflammatory and fibrotic 
processes induced by IL-6 in HMC, and thus may have a therapeutic role in mesangial 
proliferative glomerulonephritides.
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Up-Regulated Sirt1 in Renal Ischemia/Reperfusion Injury Protects 
Against Oxidative Stress-Induced Renal Tubular Cell Apoptosis  Yoshiko 
Shimamura,1 Koji Ogata,1 Kosuke Inoue,1 Yoshinori Taniguchi,1 Toru Kagawa,1 
Taro Horino,1 Toshihiro Takao,2 Yasumasa Iwasaki,1 Tatsuhito Morita,1 Yoshio 
Terada.1  1Department of Endocrinology, Metabolism and Nephrology, and 
Division of Community Medicine, Kochi Medical School, Kochi University, 
Nankoku, Kochi, Japan; 2Department of Community Nursing, Kochi Medical 
School, Kochi University, Nankoku, Kochi, Japan.


Apoptosis participates in kidney physiologic remodeling processes and is thought to 
contribute to pathophysiology of AKI. One genetic pathway that mediates cell survival 
or response to ROS comprises the sirtuin family. Sirt1 deacetylates many target proteins, 
which protects cells against apoptosis and plays an essential part in mediating the survival 
of many types of the cells.


The aim of this study is to understand the protective roles of Sirt1 in tubular damages in 
AKI in vivo and in vitro, and the transcriptional regulation of Sirt1. To clarify the significance 
of Sirt1 pathway in AKI, we used a rat AKI model in vivo and cultured renal tubular cells 
(NRK-52E cells) as an in vitro model. After clamping left rat renal artery for 1 h, kidney 
homogenate at 1, 2, 3, 6, 12, 24, 48, and 72 h after reperfusion was extracted. In Western 
blot analysis, Sirt1 expression was increased at 6-24h. In immunohistological examination, 
expression of Sirt1 was increased in proximal tubules at 12h. To understand the regulation of 
Sirt1 in renal tubular cells, we transfected Sirt1-promoter-luciferase construct to NRK-52E 
cells. TNF-alpha and H2O2 significantly increase promoter activity and protein expression of 
Sirt1. Furthermore, we overexpressed Sirt1 using electroporation methods. Overexpression 
of Sirt1 and resveratrol protect H2O2-induced apoptosis. Sirt1 inhibitors enhanced apoptosis 
and the expression of ROS scavenger, catalase. Overexpression of Sirt1 down-regulated 
catalase. In conclusion, Sirt1 is transcriptionally up-regulated in hypoxic condition in renal 
tubules, and Sirt1 maintains cell survival by regulating catalase expression. The current 
study therefore unravels both physiological and pathological significance of Sirt1 in ROS-
dependent cell survival and apoptosis of renal tubular cells in vivo and in vitro.
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The Protective Effect of NAC on the Cytotoxicity Induced by Iohexol in 
HK-2 Cells  Ning Dai,1 Hua Wu,1 Jian Li,2 Shu Wang,2 Tianhui Li.1  1Beijing 
Hospital; 2Institute of Geriatrics of Beijing Hospital.


Objective To explore the protective effect and mechanism of antioxidant of N-acetyl-
L-cysteine (NAC) on the cytotoxicity induced by Iohexol in HK-2 cells.


Methods 1.Cultured HK-2 cells were divided into four groups: [circ1]control group 
(CM-/NAC-); [circ2]iohexol (100mgI/ml, 6h) treated group(CM+/NAC-); [circ3]pre-
incubated with different concentrations of NAC(5,10,15mM) and then co-incubated 
with Iohexol (100mgI/ml, 6h) group(CM+/NAC+); [circ4]NAC(5,10,15mM, 6h) treated 
group(CM-/NAC+). 2. The cell viability was tested by CCK-8 assay; cell apoptosis was 
determined by Hoechst 33342 fluorescence staining and flow cytometry with AnnexinV-
FITC/PI double staining. 3. Intracelluar ROS was detected by flow cytometry with DCFH-
DA fluorescence staining. 4.The signaling transduction pathways were investigated by 
Western blot and immunofluorescence staining.
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Results 1.In iohexol treated group, the cell viability was (63.81±5.55)% (P <0.05). The 
cell nucleus concentration and “apoptotic body” could be seen by fluorescence microscope. 
Apoptosis rate was (24.41 ± 0.23) % vs (2.43 ± 0.24)% (P<0.05), and ROS was increased to 
(1.30±0.05) times compared to control group(p<0.05). 2. In the co-incubated group (CM+/
NAC5, 10, 15mM), the cell viability was increased respectively to (104.53±3.43)%,(11
8.38±5.95)%,(130.44±6.56)% (p<0.05), apoptosis rate was decreased to(13.51±0.36)%, 
(13.46±1.11)%, (12.23±0.55)% respectively(p<0.05), ROS was decreased to (1.05±0
.04),(0.93±0.04),(0.86±0.03) times respectively compared to control group(p<0.05). 
3.Iohexol induced an increasing of p53 phosphorylation, an up-regulation of bax and a 
down-regulation of Bcl-2 protein expression, iohexol induced a releasing of cytochrome C 
from mitochondria to cytoplasm, all of which caused a final activation of caspase-3. NAC 
decreases the expression of p53, bax and actived caspase-3 protein, while Bcl-2 protein 
expression was increased. Conclusion Iohexol(a low-osmolar iodinated contrast media) 
induced an increase of apoptosis and ROS in HK-2 cells. NAC prevented contrast-induced 
cytotoxicity by decreasing ROS and apoptosis.Apoptosis might be activated through the 
mitochondria pathway.
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Sequential Hyaluronan Accumulation and Fragmentation in Rat Kidney 
Ischemia-Reperfusion Injury  Anne-Emilie Declèves,1 Virginie Voisin,1 Nadine 
Bouby,2 Anne Kultti,3 Tammi Markku,3 Bruno Flamion,1 Nathalie Caron.1  
1Molecular Physiology Research Unit, University of Namur, Namur, Belgium; 
2UMRS 872 Equipe 2 (INSERM U652), Centre de Recherche des Cordeliers, 
Paris, France; 3Institute of Biomedicine, Department of Anatomy, University 
of Kuopio, Kuopio, Finland.


Hyaluronan (HA) accumulation and small-size HA fragments have been linked to 
key inflammatory processes including in vitro toll-like receptor activation. However, 
the precise time-course and determinants of HA fragmentation in vivo remain unknown. 
Therefore, the expression and activity of the main HA synthases (HAS1, HAS2, HAS3) and 
hyaluronidases (HYAL1, HYAL2) were assessed by real-time PCR, immunohistochemistry 
and zymography in the outer [OSOM] and inner stripe [ISOM] of the outer medulla 
for two weeks after severe ischemia and reperfusion in rats. HA was extracted and its 
fragmentation was evaluated by membrane filtration and size-exclusion chromatography. 
Within one day, HAS1 mRNA was up-regulated more than 50- and 35-fold in OSOM and 
ISOM, respectively. Thereafter it tended to normalize while HAS2 increased steadily. 
Both enzymes were localized around tubules and in the interstitium. HYAL1 and HYAL2 
were strongly but transiently repressed. In line with these changes, HA accumulated at 
Day 1 mostly as high molecular weight (MW) species with an elution profile similar to a 
reference 2,500-kDa HA, and at Day 14 mostly as medium- to low-size fragments: their 
increase vs baseline averaged ×80 in OSOM and ×6 in ISOM. We have thus shown that 
HA accumulation in renal ischemia-reperfusion involves two steps. Within 24 h, massive 
activation of HAS1 combined with repression of HYAL1 and HYAL2 leads to a pool 
of high-MW HA. Later, smaller-size HA predominates following HAS2 induction and 
hyaluronidase reactivation. These events condition the inflammatory environment and are 
amenable to pharmacological manipulations.
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Preconditioning Response in Acute-on-Chronic Renal Injury  Prabhleen 
Singh, Mary Ann K. Arndt, Aihua Deng, Scott C. Thomson, Roland C. Blantz.  
Medicine, UCSD & VASDHS.


The phenomenon of pre-conditioning refers to intrinsic mechanisms in the kidney 
that are upregulated due to a prior injury and are protective against subsequent insults. 
Pre-conditioning has not been examined in the context of acute-on-chronic renal injury. 
We observed a resistance to ischemic injury in subtotal nephrectomy (STN) model of 
CKD. Prior activation of hypoxia inducible factor 1-α (HIF-1 α) and its downstream target 
proteins ameliorate ischemic AKI in normal kidneys. As HIF-1 α has been demonstrated 
to be upregulated in STN in the early stages, the protective role of this pathway in STN in 
the response to ischemic injury was investigated.


The response to ischemia-reperfusion (IR) injury was compared between STN and 
unilateral nephrectomy (UN), in male Wistar rats 1 week after surgery. Whole kidney GFR 
was measured at 24 hours after IR by inulin clearance. In UN, GFR was lowered by 75% 
from 1.74±0.1 to 0.45±0.1 ml/min, p=0.0001. But in STN, there was only a 28% decline 
in GFR, from 0.86±0.1 to 0.62±0.1 ml/min, p=0.02. We observed increased expression of 
HIF-1 α target proteins- heme oxygenase 1 (HO-1) (p=0.0001), VEGF (p=0.001) and Glut 
1 (p=0.02) by western blot in early STN at baseline (Fig 1). Induction of HIF-1 α target 
proteins by cobalt chloride treatment in UN provided complete protection against IR, mean 
GFR of 1.39±0.1 ml/min after IR compared to untreated UN (0.45±0.1 ml/min, p=0.0001). 
To further investigate the specific pathway activated by HIF, STN rats were treated with 
HO-1 blocker Tin protoporphyrin prior to IR. This treatment led to a worsening of GFR 
after IR (0.47±0.03 ml/min) compared to untreated STN (0.62±0.1 ml/min, p=0.06).


Molecular adaptations in early STN include activation of HIF-1 α target proteins such 
as HO-1, VEGF and Glut-1 and these provide protection against IR injury. HO-1 may be 
the dominant downstream mediator of this protective response.
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Regulation of Anti- and Pro-Apoptotic mRNAs by HuR during Stress-
Induced Apoptosis  Mamata Singh, Beth S. Lee.  Physiology and Cell Biology, 
Ohio State University, Columbus, OH.


HuR is a ubiquitous RNA-binding protein that resides primarily in nuclei under normal 
conditions. Under stress, HuR translocates to the cytoplasm, where it binds and stabilizes 
mRNAs bearing adenine and uridine rich sequences in their 3’ untranslated regions. We 
previously showed that in ATP-depleted proximal tubule cells and rat proximal tubules 
subjected to ischemia-reperfusion injury, HuR not only translocated from nucleus to 
cytoplasm, but its protein levels increased. Also, we confirmed an anti-apoptotic role 
for HuR in cultured proximal tubule cells, suggestive of its protective function in native 
kidneys against ischemic stress. We have since found HuR to be protective against both 
the intrinsic and extrinsic apoptotic pathways, with its greatest effect in the intrinsic 
pathway. Here we used PCR array analysis to determine how suppression of HuR levels 
might affect expression of mRNAs within apoptotic pathways. siRNA- or control-treated 
proximal tubule cells were ATP-depleted for 6 hours and subjected to PCR array analysis. 
mRNAs with at least 2-fold increase or decrease in response to HuR knockdown were 
taken into consideration.


The mRNAs that were downregulated in siRNA-treated cells under ATP depletion 
conditions were those corresponding primarily to anti-apoptotic proteins such as Akt, 
Bcl-2 family, Mcl-1, NAIP, and BFAR. The role of Akt in our model was confirmed by 
Western analysis in which we found its active phosphorylated state to be increased during 
ATP depletion. Further, inhibition of the PI3K/Akt pathway with PI3K inhibitor LY294002 
increased apoptosis during this stress. Contrarily, several mRNAs of direct activators of 
apoptosis such as BAD, BAX, caspase family members and TNF family members also 
were found to be down regulated in HuR-suppressed cells subjected to ATP depletion. 
These observations suggest that HuR is likely to be involved in maintaining the balance 
between pro-death and pro-survival pathways during cell stress. Based on these results 
and other studies showing pro-death function of HuR under certain conditions, we suggest 
that the ultimate fate of cells as determined by HuR may be a consequence of severity 
and/or length of injury.


Disclosure of Financial Relationships: nothing to disclose
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Is Lipid Raft Internalisation Critical in Toxic Acute Renal Failure?  Alberto 
A. Tejedor,1 Sonia Camaño,1 Carmen de Lucas,1 Ana M. Torres,1 Jose A. 
Lázaro,1 Blanca Humanes,1 Miguel L. Ruano,2 Lisardo Boscá,3 Alberto Lázaro.1  
1Laboratory of Physiophatology, Hospital Gregorio Marañón, Madrid, Spain; 
2Department of Biochemistry, Hospital Gregorio Marañón, Madrid, Spain; 
3Instituto de Investigaciones Biomédicas, Madrid, Spain.


Previously we published evidences that cilastatin, an inhibitor of renal dipeptidase I, 
was able to reduce cyclosporine (CyA) and FK506-induced apoptosis on renal proximal 
tubular epithelial cells (PTECs). Neither CyA nor FK506 are dipeptidase substrate. Our 
findings suggested that CyA PTECs uptake required lipid rafts integrity, and cilastatin 
was somehow able to interfere with PTECs CyA apical transport. Here, we study the 
ability of cilastatin to block a common pathway involved in PTECs toxic injury, which 
may involve lipid rafts.


Cilastatin protection was assayed on PTECs primary cultures against a broad panel of 
known renal toxins: CyA, FK506, iodinated contrast, foscarnet, mannitol, amphotericin 
b, chloroform and paracetamol. Cell death was measured by DNA fragmentation, MTT 
reduction and microscopy. The long-term viability of cells was assessed in colony-forming 
assays. Intracellular accumulation of toxics was measured by TDX assays. Confocal 
microscopy was used to analyse Cholera toxin staining.


Cilastatin reduced drugs-induced cell detachment, oligonucleosomes formation and 
morphological changes. Cilastatin also increases mitochondrial oxidative activity and 
the viability of surviving cells. Staining of PTECs apical lipid rafts with Cholera toxin 
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showed translocation of the dye from membrane to a cytosolic perinuclear position. With 
cilastatin, translocation did not take place. Drug accumulation was reduced by cilastatin 
in a dose-dependent way.


Cilastatin binding to proximal tubule brush border seems able to slow down or block 
internalisation of membrane components, critical for intracellular accumulation of a wide 
number of substrates with common toxic properties for the proximal tubule. The specificity 
of cilastatin for dipeptidase I, and the selective localization of brush border dipeptidase on 
the apical lipid rafts strongly suggest that cilastatin nephroprotection on PTECs could be 
mediated by interference with lipid rafts turnover.


Disclosure of Financial Relationships: grant/research support: Partly financed by 
Spanish National Institute of Health (FIS08/1481); patent: The use of cilastatin as 
nephroprotector is protected by patent nº PCT/ES2008/070137.


SA-PO2714


A Novel Mouse Model of AKI with Targeted Injury of Proximal Tubule Cells  
Bing Yao, Amar B. Singh, Ming-Zhi Zhang, Raymond C. Harris.  Medicine, 
Vanderbilt University, Nashville, TN.


Heparin-binding EGF-like growth factor (HB-EGF) serves as the diphtheria toxin 
(DT) receptor. Unlike primates, mice are resistant to DT because it does not bind murine 
proHB-EGF. To develop a model to study the effects of selective renal epithelial injury, 
we constructed a transgenic mouse expressing human proHB-EGF in proximal tubule. We 
utilized a 2.2-kb γGT-I promoter fragment coupled to human HB-EGF, with a carboxyl 
terminal HA tag. Immunoblotting with antibodies against either HA or human HB-EGF 
demonstrated expression in kidney but not in liver, and double labeling immunofluorescence 
showed colocalization with the proximal tubule marker, LTA. Injection of 10.0, 1.0 or 
0.1 µg/kg DT caused acute kidney dysfunction in transgenic mice (TG) but not wild-
type (WT) mice, with dose-dependent increases in BUN from the second day after DT 
administration that peaked at, respectively, 300.6±30.8, 246.5±35.1 or 131.2±49.8mg/
dl on the sixth day. BUN returned to baseline by the 10th day. Renal histology in DT-
treated TG demonstrated renal proximal tubule dilation, loss of brush border, sloughing 
of individual epithelial cells and cast formation. In addition, marked renal proximal 
tubular cell apoptosis was detected by TUNEL-staining, and immunoblotting indicated 
increases in both caspase-9 and caspase-3. There were only minor decreases in GFR in 
TG after DT injection (0.217±0.064 ml/min/mouse) compared with WT (0.286±0.143 ml/
min/mouse), which did not reach statistical significance. Although there was no obvious 
glomerular pathology, DT toxin induced significant albuminuria in TG, which peaked at 1 
week (1520.7±269.9,1409.9±341.6, 1069.2±51.7 and 98.4±40.6 µg/mg alb/Cr for 10,1.0, 
0.1 and 0.01 µg/kg DT, respectively) and persisted for more than 4 weeks. These findings 
further indicated proximal tubule dysfunction. In summary, our results show that diphtheria 
toxin induces rapid and reproducible AKI in transgenic mice expressing proximal tubule 
HB-EGF, and the injury is characterized by renal tubular apoptosis. This mouse model of 
AKI with selective injury to proximal tubule cells may be useful in clarifying underlying 
pathophysiologic mechanisms and in testing potential therapies.


Disclosure of Financial Relationships: nothing to disclose
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C-Phycocyanin Ameliorate Cisplatin Nephrotoxicity Though Involvement 
of p38 MAPK, JNK, and ERK Signaling  Jin Young Jeong,1 Dae Eun Choi,1 
Sarah Chung,1 Oh Kyung Kwon,1 Yoon Kyung Chang,2 Beom Jin Lim,3 Ki 
Ryang Na,1 Kang Wook Lee,1 Young Tai Shin.1  1Internal Medicine, Chungnam 
National University Hospital, Daejeon, Korea; 2Internal Medicine, Daejeon St 
Mary’s Hospital, Daejeon, Korea; 3Pathology, Gangnam Severance Hospital, 
Seoul, Korea.


Introduction: Nephrotoxicity is a major clinical problem of cisplatin, highly 
effective anti-cancer drug. Recently, It was reported that C-phycocyanin, one of the active 
ingredients of Spirulina, has protective effect against cardiac ischemic injury and uric acid 
nephrotoxicity in vivo. The aim of the present study was to establish the possible protective 
role and mechanism of C-phycocyanin against cisplatin-induced apoptosis.


Methods: We used male C57BL/6 mice. Mice were divided into 4 groups; untreated 
control group, C-phycocyanin treated control group, vehicle with cisplatin treated group, 
C-phycocyanin with cisplatin treated group. In mice, we measured BUN and serum 
creatinine. And renal Bcl-2, Bax, and caspase-3 activation were evaluated. We examined 
TUNEL and light microscopic findings. For the evaluation of phosphrylations of p-38 
MAPK, JNK, and ERK and the level of TNF-alpha mRNA, we used HK-2 cells.


Results: The levels of BUN and serum creatinine in C-phycocyanin with cisplatin 
treated mice were significantly lower than that of vehicle with cisplatin treated mice. 
C-phycocyanin significantly reduced renal Bax/Bcl-2 ratio, caspase-3 activation, and 
TUNEL positive apoptotic cells in cisplatin treated mice. C-phycocyanin also significantly 
reduced the cisplatin-induced increase of phosphorylations of p-38 MAPK, JNK, and ERK 
and the increase of TNF-alpha mRNA expression in cisplatin treated HK-2.


Conclusion: In conclusion, C-phycocyanin ameliorated cisplatin induced nephrotoxicity 
via anti-apoptotic effects, which assocated with reduction of phosphorylations of p-38 
MAPK, JNK, and ERK.


Disclosure of Financial Relationships: nothing to disclose
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Investigation of Molecular Background for Patients with Exercise-Induced 
Acute Renal Failure  Hiroshi Kaito,1 Nozu Kandai,1 Koichi Nakanishi,2 
Norishige Yoshikawa,2 Kazumoto Iijima,1 Masafumi Matsuo.1  1Pediatrics, Kobe 
University Graduate School of Medicine, Kobe, Hyogo, Japan; 2Pediatrics, 
Wakayama Medical University, Wakayama, Japan.


Exercise-induced acute renal failure (ARF) is defined as acute renal dysfunction or 
failure due to heavy anaerobic exercise. The pathogenesis of exercise-induced ARF is 
still uncertain, but it has been reported that renal hypouricemia is thought to be one of 
the risk factors for the onset of the disease. Renal hypouricemia is a familial syndrome 
transmitted by autosomal recessive inheritance, which is generally due to a defect in renal 
urate-anion exchanger named human urate transporter 1 (hURAT1) expressed in the apical 
side of the renal proximal tubular cells. Recently, a renal hypouricemia patient without 
any mutations in hURAT1 gene was found to have a mutation in GLUT9 gene, an efflux 
transporter of urate from the tubular cell. We analyzed urate transporter gene in 11 patients 
with exercise-induced ARF and tried to clarify the molecular mechanism of ARF. Genomic 
DNA was isolated from peripheral blood cells and mutations were analyzed by PCR and 
direct sequencing method. We first analyzed hURAT1 gene and afterward GLUT9 gene 
of patients without any mutations in hURAT1 gene. Eight of these eleven patients showed 
typical renal hypouricemia (serum uric acid ≤ 1.0 mg/dl) and the other three showed 
slightly decreased levels (2.3 – 2.8 mg/dl). Seven of the eight patients with typical renal 
hypouricemia had either homozygous or compound heterozygous mutations in hURAT1 
gene, and two of the other three had heterozygous mutations. Two patients were found 
to have no mutations in both hURAT1 and GLUT9. This is the first report about genetic 
backgrounds, including GLUT9 gene, in patients with exercise-induced ARF. We showed 
that some exercise-induced ARF patients have no mutations in the principal urate transporter 
gene. Further studies are needed about exercise-induced ARF patients.


Disclosure of Financial Relationships: nothing to disclose
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α-Lipoic Acid Attenuates Cisplatin-Induced Tubulointerstitial Injuries by 
Inhibition of Mitochondrial Bax Translocation in Rats  Young Mo Lee,1 
Jeong Yup Kim,1 So Yon Bae,2 Nam Hee Won,3 Heui Jung Pyo,1 Young Joo 
Kwon.1  1Internal Medicine, Korea University College of Medicine, Seoul, 
Korea; 2Renal Research Laboratory; 3Pathology, Korea University College of 
Medicine, Seoul, Korea.


Renal tubule cell apoptosis plays a pivotal role in cisplatin-induced nephrotoxicity. 
α-Lipoic acid (LA), a thiol antioxidant, is known to be cytoprotective in various cell 
death models through its involvement in the death receptor apoptosis pathway. We 
hypothesized that LA would attenuates cisplatin-induced nephrotoxicity through inhibition 
of mitochondrial bax translocation in rats. Rats were treated with cisplatin (7 mg/kg) with or 
without pretreatment with LA (100 mg/kg x 3 times). Renal function was evaluated based 
on BUN, serum creatinine, and fractional excretion of sodium. Tubular necorsis scores 
were assesed by light microscopy findings and apoptotic cell deaths by TUNEL assay. We 
assayed the expressions of cytosolic bax, mitochondrial bax, cytochrome c, caspase-3, 
caspase-9 by western blotting. LA pretreatment significantly decreased both BUN and 
serum creatinine. Morphologically, both tubulointerstitial damage and apoptosis of tubular 
cells was decreased significantly with LA pretreatment. LA attenuated the translocation of 
mitochondrial bax, reduced the release of cystochrome c, and decreased the expression of 
caspase-3 and caspase-9 serially. We demonstrated that LA effectively attenuates cisplatin-
induced tubulointerstitial damages in vivo by inhibition of mitochondrial bax translocation 
in cisplatin nephrotoxicity of rat.


Disclosure of Financial Relationships: nothing to disclose
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Transglutaminase-1 Protects Renal Epithelial Cells from Hydrogen 
Peroxide-Induced Apoptosis through Activation of STAT3 and AKT 
Signaling Pathways  Murugavel Ponnusamy,1 Maoyin Pang,1 Pavan Kumar 
Annamaraju,1 Rujun Gong,1 Eugene Chin,2 Shougang Zhuang.1  1Department of 
Medicine, Brown University School of Medicine, Providence, RI; 2Department 
of Surgery, Brown University School of Medicine, Providence, RI.


Our recent studies showed that transglutaminase-1 (TGase-1) is uniquely expressed in 
mouse renal proximal tubular cells (RPTC) and mediates cell proliferation. In this study, 
we investigated the role of TGase-1 in cell survival and the survival signaling pathways 
regulated by TGase-1 in RPTC following oxidant injury. Exposure of RPTC to hydrogen 
peroxide (H2O2) resulted in apoptosis and an increase in TGase activity. Inhibition of 
TGase activity with monodansylcadervine (MDC), a TGase inhibitor, or knockdown of 
TGase-1 with siRNA enhanced apoptosis and decreased cell survival in H2O2-treated RPTC. 
Conversely, over-expression of TGase-1 rendered RPTC more resistant to H2O2 toxicity. 
Concurrent with RPTC apoptosis, phosphorylation of AKT, signal transducer and activator 
of transcription-3 (STAT3) and glucogen synthase kinase-3b (GSK3b) were observed. 
Pretreatment of cells with MDC or TGase-1 siRNA inhibited phosphorylation of all these 
molecules. Inhibition of either the AKT or STAT3 pathway potentiated H2O2-induced cell 
death and decreased GSK3b phosphorylation. Furthermore, inactivation of GSK3b reduced 
H2O2-induced apoptosis. This study suggests that TGase-1 activation is required for the 
survival of RPTC following oxidant injury. TGase-1-mediated RPTC survival occurs 
through activation of the AKT and STAT3 signaling pathways.


Disclosure of Financial Relationships: nothing to disclose
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Reduction in Renal Calpain 10 Results in Acute Kidney Injury  Matthew 
A. Smith, Marisa D. Covington, Rick G. Schnellmann.  Department of 
Pharmaceutical Sciences, Medical University of South Carolina, Charleston, 
SC.


While it is known that kidney function begins to decline in humans after the fourth 
decade of life, the mechanism of this age-related decline has not been determined. Calpain 10 
is a ubiquitously expressed, calcium-dependent cysteine protease found in the mitochondrial 
matrix and cytosol of the kidney cortex. We have shown that renal calpain 10 protein levels, 
but not calpains 1 and 2, decrease with age in rats, mice and humans in conjunction with 
decreased function. To explore the acute effects of renal calpain 10 depletion on kidney 
function, rats were injected with a single intravenous injection of calpain 10 siRNA or a 
scrambled siRNA. Calpain 10 levels, but not calpains 1 and 2, decreased on day 2 and further 
decreased over time through day 7. Liver calpain 10 levels were not affected. On day 7, 
serum creatinine levels increased 2-fold in rats treated with calpain 10 siRNA compared to 
scrambled controls and histological examination revealed dilated and degenerated proximal 
tubules. Because calpain 10 is a protease, we hypothesized that two calpain 10 substrates, 
ND6 and ATP Synthase β, would increase as calpain 10 levels decreased. At days 2, 5, 
and 7 we saw a 2-3 fold increase in ATP Synthase β and ND6 protein levels in rats treated 
with calpain 10 siRNA compared to scrambled siRNA in the kidney cortex. In summary, 
we designed a siRNA sequence to specifically knockdown calpain 10 protein levels in the 
kidney, observed the build-up of calpain 10 substrates (ATP Synthase β and ND6), proximal 
tubular damage and a decrease in renal function. These results add to the hypothesis that 
renal calpain 10 is required for renal function and that age or disease-induced decreases 
contribute to the resulting decreased renal function.


Disclosure of Financial Relationships: nothing to disclose
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Influence of IMD Exerted on the Hypoxia/Reoxygenation Model of Rat 
Renal Tubular Epithelial Cells and Its Mechanisms  Yun Zhou, Rong Shan Li, 
Xi Qiao, Min Kou, Gui-hua Yu, Xiao-yan Chui.  Nephrology, Second Hospital 
of ShanXi Medical University, Taiyuan, Shanxi, China.


Intermedin (IMD) is a newly-found endogenous cardio-renal-protective substance 
belongs to the calcitonin gene-related peptide (CGRP) superfamily. In this study, the 
hypoxia/reoxygenation(H/R) injury models of rat renal tubular epithelial cells (NRK-52E), 
which were transfected the eukaryotic expression vector of rat IMD, were established 
to simulate renal ischemia reperfusion injury(IRI) in vivo, to investigate the molecule 
mechanisms of IMD cytoprotection. An eukaryotic expression vector with green fluorescent 
protein of rat IMD gene was constructed and was transfected into NRK-52E cell line. The 
cells were divided into following 7 groups: the control group and six H/R model groups 
that were single H/R, primitive vector, highly expressed IMD vector, NADPH oxidase 
inhibitor(DPI), cyclic adenosine monophosphate(cAMP) analogue (8-Br-cAMP), PKA 
inhibitor(H-89), respectively. The contents of LDH and cAMP in the culture medium and 
the activity of NADPH oxidase, the levels of MDA, ROS and SOD in cells were detected. 
The results showed that in IMD plasmid group the content of LDH decreased and the 
level of cAMP increased, the activity of NADPH oxidase, the contents of MDA and ROS 
decreased, but the content of SOD increased. Our results suggest that in H/R model of 
NRK-52E, IMD could increase the level of cAMP via cAMP/PKA access, inhibit the 
activity of NADPH oxidase, decrease the production of ROS, upgrade SOD, alleviate the 
cell oxidative damage, and regulate the oxidative and anti-oxidative balance. It is indicated 
that IMD, as an endogenous antioxidant, plays a protective role in cell protection during 
H/R-induced oxidative injury.
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Specific Firing Patterns in a Distinct Population of Acid Sensitive Dorsal 
Root Ganglion (DRG) Neurons That Account for the Afferent Innervation 
of the Kidney in the Rat  Tilmann Ditting, Wolfgang Freisinger, Kristina 
Rodionova, Karl F. Hilgers, Roland Veelken.  Med4, Nephrology, Friedrich-
Alexander-University Erlangen-Nuremberg, Erlangen, Germany.


Peptidergic afferent renal nerves (PARN) have been linked to kidney damage in 
hypertension and nephritis. They locally release neurokines (CGRP, SP) and transmit 
information from the kidney to the brain. We previously found a distinct population 
of medium sized (>70 pF), highly acid-sensitive PARN, characterized by high acid-
induced transient and sustained currents (ASIC- and TRPV1-mediated). We now tested 
the hypothesis that this distinct PARN population exhibits specific firing patterns upon 
stimulation.


PARN were identified by fluoresent labelling (DiI) and studied by current clamp in 
primary cultured DRG neurons. DiI-negative, non-renal DRG neurons served as control. 
Action potential generation due to current injection (2-2000 pA, 600 ms) and acidic 
superfusion (pH5+6; 10 sec), or static membrane properties were studied in 180 neurons, 
harvested from 7 SD-rats.


96 PARN were compared to 84 non-renal neurons (non-RN). 48% of PARN were 
tonic (TN=sustained AP generation during depolarizing current injection; dDCI), 52% 
were phasic (PN=transient AP, dDCI). Non-RN were less tonic (15%), but more phasic 
(85%, *p<0,001). Acid-sensitivity was found more frequently in TN than in PN (50-70% 
vs. 2-20%, *p<0,01). Renal PN were more frequently acid-sensitive, than non-renal PN 
(20 vs. 2%, *p<0,01). Renal TN were larger than non-renal TN (92,9±7.5 vs. 56,8±7,2 pF, 


*p<0,05), renal and non-renal PN did not differ in size. In acid-sensitive neurons of any 
group, membrane depolarization due to the same acid load was much more pronounced 
(35,7±2,4 vs. 13,9±1,2 mV, *p<0,0001).


We could characterize a special group of larger-sized neurons with renal afferents that 
exhibited significantly more frequently a tonic firing pattern upon stimulation than non-
RN. These cells are identical with renal neurons previously characterized by remarkably 
higher acid induced transient and sustained currents. They might play a role in specific 
responses of the afferent renal innervation to pathological renal alterations in hypertension 
or nephritis.


Disclosure of Financial Relationships: nothing to disclose
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Cisplatin-Induced Macroautophagy Occurs Prior to Apoptosis in Proximal 
Tubules In Vivo  Kosuke Inoue,1 Hitoshi Kuwana,2 Yoshiko Shimamura,1 Koji 
Ogata,1 Yoshinori Taniguchi,1 Toru Kagawa,1 Taro Horino,1 Toshihiro Takao,1 
Tatsuhito Morita,1 Yukio Ikeda,1 Sei Sasaki,2 Yoshio Terada.1  1Endocrinology, 
Metabolism and Nephrology, Kochi Medical School, Kochi University, 
Nankoku, Kochi, Japan; 2Nephrology, Tokyo Medical and Dental University, 
Tokyo, Japan.


Autophagy is an intracellular bulk degradation process induced by starvation. Recently 
autophagy was reported to be induced by various stresses (for example, hypoxia, ischemia/
reperfusion, toxins, and denatured proteins) and to affect cell survival and death. Light 
chain 3-II (LC3-II) is specifically located on double membrane-bound autophagosomes 
that envelop disused proteins or organelles. In in vivo experiments using transgenic 
mice in which green fluorescent protein was fused to light chain 3 (LC3-GFP) we could 
observe autophagosomes as minute green granules. The numbers of autophagosomes were 
increased from 12 hours after cisplatin injection (20 mg/kg). This time course was faster 
than those of tubular necrosis and apoptosis. The autophagosomes were located in proximal 
tubules and co-localized with aquaporin-1. We also generated NRK-52E cell lines stably 
transfected with an LC3-GFP plasmid. In these cells, the numbers of autophagosomes were 
increased after cisplatin treatment. We observed generation of LC3-II in NRK-52E cells 
from 12 hours after cisplatin treatment. This time course was faster than that of apoptosis. 
Furthermore, when the numbers of autophagosomes were decreased by 3-methyladenine 
or beclin 1 siRNA, the level of apoptosis was also decreased. These results demonstrate 
that autophagy occurs in proximal tubular cells in cases of cisplatin-induced renal injury 
and that it may play a role in cell death in renal tubular injury.
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Chronic SGLT2 Blockade Reduces Proximal Reabsorption and Normalizes 
State of Tubuloglomerular Feedback Activation in Hyperfiltering Diabetic 
Rats  Scott C. Thomson,1 Cynthia M. Miracle,1 Timo Rieg,1 Jean Whaley,2 Volker 
Vallon.1  1Medicine, University of California and VASDHS, San Diego, CA; 
2Diabetes Discovery Biology, Bristol Myers Squibb, Pennington, NJ.


Background- Among the contributors to glomerular hyperfiltration in early diabetes, 
the overriding stimulus is a primary increase in proximal reabsorption, which leads to 
a rise in single nephron GFR (SNGFR) by tubuloglomerular feedback (TGF). During 
moderate hyperglycemia, a considerable fraction of proximal reabsorption (Jprox) should 
be tied to sodium-glucose co-transport by SGLT2. Hence, blocking SGLT2 might mitigate 
diabetic hyperfiltration.


Methods- Rats (n=15) were treated with SGLT2 blocker, dapagliflozin (Dapa (BMS); 
3 mg/kg per day or placebo by gavage), from day 0-13 of streptozotocin diabetes. Insulin 
was titrated to blood glucose 20-27 mM. Renal micropuncture was performed 12-16 hours 
after the last dose of Dapa. Ambient SNGFR was measured by early distal collection 
(SNGFRd). SNGFR and Jprox were also determined at both extremes of TGF activation 
by late proximal collection while perfusing Henle’s loop at 0 or 50 nl/min. “Primary” 
effects on Jprox were distinguished from glomerulotubular balance (GTB) by analysis of 
covariance with SNGFR as covariate.


Results- During the week prior to micropuncture, Dapa rats ate 20% more food, drank 
24% more water, were comparably hyperglycemic (by design), and grew at the same rate 
as controls. During micropuncture, Dapa rats made 2-fold more urine and had renal Tm 
glucose 37% of controls. Dapa reduced Jprox by 25% without affecting GTB efficiency. In 
controls, SNGFRd sat well above the TGF mid-point, consistent with “hyperreabsorption”. 
In Dapa rats, SNGFRd shifted downward toward the TGF mid-point. (p<0.05 for all 
aforementioned effects). Dapa did not reduce kidney weight and tended to shift the entire 
TGF curve upward. Therefore, the greater activation of TGF did not translate in to an 
actual decline in GFR.


Conclusion- Chronic SGLT2 blockade reduces proximal reabsorption, thereby 
normalizing the position of SNGFRd along the TGF curve in early diabetes. The lack of 
net reduction in GFR may owe to an offsetting effect of increased food intake.


Disclosure of Financial Relationships: grant/research support: BMS; consultant: 
BMS.
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Modulate Endoplasmic Reticulum Stress Changes Contrast Medium-
Induced Renal Tubular Cell Death  Cheng-Tien Wu,1 Yi-Ting Chen,2 Chih-
Kang Chiang,1,2 Meei-Ling Sheu,1 Shing-Hwa Liu.1  1Institute of Toxicology, 
College of Medicine, National Taiwan University, Taipei, Taiwan; 2Department 
of Internal Medicine, College of Medicine, National Taiwan University, Taipei, 
Taiwan.


Aims: To explore whether endoplasmic reticulum (ER) stress response participated in 
contrast medium (CM)-induced renal tubular cells apoptosis.


Methods: Normal rat kidney (NRK) 52E cell line was treated by CM at different time 
points and dosages to study the participants of ER stress-induced renal cell apoptosis in 
vitro. Unilateral ureteral obstruction (UUO) rat model was used to evaluate the role of ER 
stress response in CM exposure kidney.


Results: We found CM could induce expression of endogenous ER stress markers, 
glucose-regulated protein 78(GRP78), GRP94 and caspase 12 cleavage in normal rat kidney 
(NRK 52E) cell line. Double-stranded RNA-dependent protein kinase (PKR)-like ER kinase 
(PERK) and eukaryotic translation initiation factor-2α (eIF-2α) were phosphorelated and 
attenuated these signals by pretreatment with salubrinal promoted cells survival. Activating 
transcription factor-6 (ATF 6) and cAMP response element-binding transcription factor (C/
EBP) homologous protein (CHOP) were also activated and then modulated the signals by 
4-(2-aminoethyl) benzenesulfonyl fluoride (AEBSF) suppressed cells apoptosis in early 
time. Moreover, although inositol-requiring 1-α (IRE-1α) and X-box-binding protein 
1 (XBP-1) expression were increased, treated c-Jun N-terminal kinase (JNK) inhibitor 
SP600125 failed to suppress cells apoptosis. Knock down GRP78 expression prompted 
cell apoptosis suggest that GRP78 could play a protection roles during unfolding protein 
response. Furthermore, we found CM intravenous injection would additively induce ER 
stress response in UUO model.


 Conclusion: We suggest that ER stress plays an important role in CM-induced apoptosis 
and that chaperon GRP78 prevents apoptosis by blocking an ER stress-mediated apoptotic 
pathway. Modulating ER responses would be a novel intervention methods for CM-induced 
apoptosis of rat tubular cells in contrast nephropathy.
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Reno-Protective Effects of Korean Red Ginseng in Gentamicin-Induced 
Acute Kidney Injury  Mina Yu, Dong-Ryeol Ryu, Seung-Jung Kim, Kyu-
Bok Choi, Duk-Hee Kang.  Nephrology, Ewha Womans University School of 
Medicine, Seoul, Korea.


Gentamicin-induced nephrotoxicity is one of the prevalent causes of AKI, in which 
oxidative stress-mediated apoptosis of renal tubular cells has been known to be the main 
mechanism. Although Korean Red Ginseng (KRG), one of the most widely used health 
food in Korea, has been reported to show anti-oxidant and immune-modulatory activities, 
it has not been welcomed due to possible nephrotoxicity of KRG. In order to investigate 
the reno-trophic effect of KRG, we evaluated the renal function in gentamicin-induced AKI 
treated with KRG with an assessment of markers of oxidative stress.


Forty male Sprague-Dawley rats were divided into four groups: Control (C), Gentamicin 
(GM, 100 mg/kg/day, ip for 10 days), GM+KRG (100 mg/kg of KRG for 30 days before the 
1st GM injection) and only KRG group. Measurement of BUN, creatinine, proteinuia with 
histologic analysis including TUNEL staining for assessing cell apoptosis was performed 
on day 0, 1, 3 and 10 days of GM injection. For evaluation of oxidative stress in the kidney, 
tissue glutathione (GSH) levels and urine 8-OHdG were measured. Effect of KRG extract 
(KRGE, 500 µg/ml) on cell proliferation, cytotoxicity and generation of reactive oxygen 
species (ROS) were also investigated in GM (3 mM/L)-treated HK-2 cells by MTT assay, 
LDH assay and DCF-DA staining with fluorescence ELISA reader.


KRG pre-treatment for 30 days significantly attenuated renal dysfunction, cell apoptosis 
and tubular damage in GM-induced AKI rats at day 3 and day 10. KRG only groups showed 
no effect on parameters of renal function and histology. KRG significantly decreased ROS 
production at day 10 (GSH 1.5±0.1 vs. 5.0±2.5 µmol/g kidney wt, p<0.05; 8-OHdG in 
urine 3.0±1.5 vs. 2.0±0.5 ng/mg creatinine, p<0.05). KRGE significantly protected HK-2 
cells from GM-induced cytotoxicity with a reduction of ROS generation.


Our results suggest that KRG may protect the kidney from aminoglycoside-induced 
AKI, possibly via the mechanism of modulation of oxidative stress. Further studies will be 
necessary to verify therapeutic potential of KRG with an investigation of reno-protective 
mechanisms in various spectrum of renal disease.
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Activation of 5’ Adenosine Monophosphate-Activated Protein Kinase 
(AMPK) Ameliorates Apoptosis of Renal Tubular Cells (RTCs) in Response 
to ATP-Depletion (AD) by Sustaining the Activity of Akt  Leiqing Zhang,1 
Jerrold S. Levine,2 Wilfred Lieberthal.1  1Medicine, Stony Brook Medical Center, 
New York, NY; 2Medicine, University of Illinois at Chicago, Chicago, IL.


AMPK is activated by any form of cell stress that reduces cell ATP levels. The role 
played by activation of AMPK in determining cell fate after cell injury has been examined 
in many cell types but remains controversial. The role of AMPK in determining the response 
of RTCs to cell stress has not been reported. We tested the hypothesis that activation of 
AMPK ameliorates apoptosis of RTCs subjected to AD.


RTC’s in culture were subjected to AD for 16 hrs by subjecting cells to either dextrose 
deprivation (DD), antimycin in the presence of dextrose (ANTI+DEX) or 2-deoxyglucose 
in the absence of dextrose (DOG-NO DEX). Cell ATP levels were reduced by ANTI-DEX 
and DOG-NO DEX to 15% and 40% of control levels respectively. DD had no discernable 
effect on cell ATP levels. The viability of RTCs was not affected by any form of AD. 
However, pharmacological inhibition of AMPK with compound C (CC) (20uM) induced 
apoptosis of 26%, 37% and 65% of RTCs subjected to DD, ANTI+DEX, or DOG-NO DEX 
respectively. CC had no effect on cell ATP levels in cells subjected to any form of AD. DD, 
ANTI+DEX and DOG-NO DEX all induced phosphorylation (i.e. increased the activity) 
of AMPK. AD also increased the phosphorylation of acetyl CoA carboxylase (ACC), one 
of the known downstream targets of AMPK. As expected, the phosphorylation of ACC 
during AD was inhibited by CC. The effect of CC on apoptosis and phosphorylation of 
ACC by AMPK was dose-dependent (between 0 and 20uM). AD did not alter the degree 
of phosphorylation of Akt at the amino acid residues (Thr308 and Ser437) known to be 
involved in activation of Akt. However, inhibition of AMPK activation by CC markedly 
reduced the phosphorylation of Akt at both residues during AD.


Conclusions: AMPK protects RTCs from apoptosis induced by AD. This is not due to 
effects of AMPK on cell ATP levels. The effect of AMPK activation on RTC survival during 
AD appears to be mediated, at least in part, by sustaining the activity of Akt.
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The Role of Growth Arrest and DNA Damage-45γ in Cisplatin Induced 
Renal Tubular Cell Injury  Ji-Hee Hong,1 Seung-Jung Kim,2 Inwhee Park,1 
Heungsoo Kim,1 Gyu Tae Shin.1  1Department of Nephrology, Ajou University 
School of Medicine, Suwon, Kyunggi, Republic of Korea; 2Department of 
Nephrology, Ewha Womans University, Seoul, Republic of Korea.


Cisplatin is a widely used chemotherapy agent. Nephrotoxicity is the major adverse 
effect of cisplatin and it has been shown that cisplatin selectively damages kidney tubular 
cells. Growth Arrest and DNA Damage-45γ (GADD45γ) is a stress-responsive molecule 
that interacts with cell-cycle regulatory proteins, and results from our research group 
suggested that GADD45γ is implicated in kidney disease pathogenesis [Shin GT. Kidney 
Int 2008]. In the present study, we investigated the role of GADD45γ in cisplatin induced 
renal tubular cell injury. Primary human renal epithelial (HRE) cells that are of kidney 
tubular origin were incubated with cisplatin and we found that cisplatin significantly 
induced GADD45γ gene expression. To knockdown GADD45γ expression, HRE stable 
cell lines expressing GADD45γ shRNA were generated by selection with puromycin. 
Cell lines expressing GADD45γ shRNA (n=4) and control cell lines (n=4) were incubated 
with cisplatin 200 µM for 6 hours and microarray analysis was performed to determine 
differentially expressed genes by upregulated GADD45γ. We identified 203 genes which 
displayed a greater than two fold difference. Most importantly, given that inflammation 
is the main pathogenetic mechanism of cisplatin induced renal injury, proinflammatory 
cytokines such as chemokine (C-X3-C motif) ligand 1, interleukin- 6, interleukin-8, and 
tumor necrosis factor-α were significantly upregulated by silencing of GADD45γ gene. This 
data is in contrast to our previous data suggesting proinflammatory effects of GADD45γ 
which indicates complexity of interaction of GADD45γ with other genes. Further studies 
are to be undertaken to understand mechanistic details of the role of GADD45γ in cisplatin 
induced renal tubular cell injury.
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Kidneys Recovered from Severe Ischemic Injury Resist to Subsequent 
Ischemia and Reperfusion Insult by the Modulation of Oxidative Stress 
and Antioxidant System  Jinu Kim, Hee-Seong Jang, Kwon Moo Park.  
Department of Anatomy and BK 21 Project, Kyungpook National University 
School of Medicine, Daegu, Korea.


In many organs including kidneys, brief ischemia intermitted by reperfusion 
renders resistance against subsequent strong I/R insult to the organs. Recently, we have 
demonstrated that kidneys recovered from severe ischemia and reperfusion (I/R) injury 
resist to subsequent strong I/R insult. However, the mechanism has not been yet defined 
clearly. In present study, we assessed that reactive oxygen species (ROS) and antioxidant 
enzymes regulate the resistance of kidney recovered from severe I/R injury. Thirty min 
of bilateral renal ischemia induced severe morphological damage and increase of plasma 
creatinine level 24 h after reperfusion. The increased plasma creatinine level returned to 
normal 8 days after reperfusion. When the functionally recovered kidneys were exposed to 
30 min of bilateral renal ischemia and 24 h of reperfusion, morphological and functional 
impairments were not observed, indicating the kidneys resist to the subsequent I/R insult. 
Thirty min of ischemia in normal kidneys dramatically increased oxidative stress along with 
the decreases of expression and activity of manganese superoxide dismutase (MnSOD), 
copper-zinc superoxide dismutase (CuZnSOD) and catalase 4 and 24 h after reperfusion. 
However, I/R in the recovered kidneys did not increase the oxidative stress with increases 
of expression and activity of MnSOD. When mice were administered manganese(III) 
tetrakis(1-methyl-4-pyridyl) porphyrin (MnTMPyP, a cell permeable SOD mimetic) or 
N-acetylcysteine (NAc, ROS scavenger) beginning at 48 h after 30 min of ischemia for 
6 days daily, the resistance of the recovered kidney was significantly disappeared along 
with the reduction of antioxidant defense. In conclusion, the resistance of kidney recovered 
from severe I/R injury was rendered by increased capacity of antioxidative defense after 
prior I/R insult.
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Cisplatin-Induced Sirt1 Is Associated with Histone Deacetylation and 
an Increase in Werner Syndrome Protein in the Kidney  Yukitoshi 
Sakao,1 Akihiko Kato,2 Hideo Yasuda,1 Yoshihide Fujigaki,1 Akira Hishida.1  
1First Department of Medicine, Hamamatsu University School of Medicine, 
Hamamatsu, Shizuoka, Japan; 2Divison of Blood Purification, Hamamatsu 
University School of Medicine, Hamamatsu, Shizuoka, Japan.


Sirt1, a mammalian homolog of silent information regulator 2 (Sir2), is the founding 
member of class III histone deacetylase (HDAC). Sirt1 deacetylates core histone and 
non-histone proteins including transcriptional factors, DNA repair proteins and signaling 
factors. In this study, we examined the association of Sirt1 with histone deacetylation and 
Werner syndrome protein (WRN), which is stabilized by Sirt1-mediated deacetylation, 
in the rat kidney for 14 days after cisplatin (CDDP) injection. Administration of CDDP 
(5mg/kg BW) decreased acetylated histone H3 abundance in the kidney at 6 hr after CDDP 
injection, and became most prominent at day 5. Acetylated H3 then gradually restored to 
control levels by day 14. Sirt1 was similarly increased at 6hr, and became peak at day 5. 
Sirt1 proteins remained increased until day 14. In contrast, HDAC3 (class I) and HDAC5 
(class II) proteins were not induced within 24 hr after CDDP injection. WRN was also 
upregulated at 6 hr, and increased gradually until 14 days after CDDP administration. 
These findings suggest that CDDP-induced increase in Sirt1 is associated with histone H3 
deacetylation. In addition, increased WRN by Sirt1 may work to repair DNA damage after 
CDDP injection in the kidney.
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Metformin Activation of AMPK in the Kidney Is Dose-Dependent, Diffuse, 
and May Reduce Effects of Renal Tubular Damage from Ischemia-
Reperfusion Injury  Patricia Seo-Mayer,1 G. Thulin,2 S. Mentone,3 T. Ardito,2 
M. Kashgarian,2 M. J. Caplan.3  1Peds/Peds Nephrology, Yale, New Haven, 
CT; 2Pathology, Yale, New Haven, CT; 3Cell & Mol Physiology, Yale, New 
Haven, CT.


We wished to determine the impact of metformin treatment on AMP-activated protein 
kinase (AMPK) activation in the setting of renal ischemia reperfusion injury (IRI). AMPK 
is a serine-threonine kinase that serves as a cellular energy sensor, responding to changes 
in the AMP:ATP ratio to turn off energy-consuming pathways and turn on those generating 
ATP. Its activity is upregulated in renal ischemia but its role is unclear. We propose that 
its pharmacological activation might modulate the severity of renal IRI. Metformin, a 
known activator of AMPK, is cleared by the kidney and is used with caution in renal 
insufficiency due to reports of lactic acidosis. The actual impact of metformin-induced 
AMPK activation in the setting of renal ischemia is not well understood. C57BL6 mice were 
treated with vehicle or metformin (50mg/kg-650mg/kg). Kidneys were perfusion fixed for 
immunocytochemistry or snap frozen and homogenized for SDS-PAGE/Western Blotting. 
Blood was obtained for glucose measurement, and urine for evaluation of biomarkers of 
renal tubular injury. We find that metformin causes dose-dependent upregulation of pAMPK 
in kidneys. At moderate/high doses, activated pAMPK is detectable by immunofluorescence 
in both proximal and distal tubules. Activation of AMPK at moderate doses is not simply due 
to hypoglycemia, as serum glucose levels do not change significantly. Metformin treatment 
does not consistently alter levels of p-ACC or p-eNOS, known substrates of AMPK’s kinase 
activity. Animals treated with metformin prior to renal IRI manifested lower NGAL levels, 
lower serum potassium, improved cellular integrity, and preservation of Na,K-ATPase 
localization compared to vehicle treated ischemic mice. We conclude that metformin 
treatment activates renal AMPK in a dose-dependent fashion. Preactivation of AMPK by 
metformin in mice may confer protection from renal IRI. Given the widespread use of 
metformin, evaluation of the effects of its use in renal IRI warrants further investigation.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2731


Pathogenesis of Proliferative Lupus Nephritis: Different Genetic Control 
for Acute and Chronic Glomerulonephritis and New Insight into the 
Mechanism of Immune Complex Mediated Nephritis  Yan Ge,1 Chao Jiang,2 
Harini Bagavant,1 Sun-Sang J. Sung,1 Felicia Gaskin,3 Shu Man Fu.1  1Medicine, 
University of Virginia, Charlottesville, VA; 2Microbiology, University of Virginia, 
Charlottesville, VA; 3Psychiatry and Neurobehavirol Sciences, University of 
Virginia, Charlottesville, VA.


Previously, we have mapped a genetic region on chromosome 1 (chr.1) which controls 
susceptibility to acute GN (aGN) and chronic GN (cGN) in a mouse model NZM2328. The 
NZM2328.C57Lc1 (Lc1) congenic line was generated by introgressing a segment of chr.1 
from C57L/J to NZM2328. Lc1 females have no GN and no ANA. An intrachromosomal 
recombinant line NZM2328.Lc1R27 (R27) was generated. In R27, an 8Mb chr.1 segment of 
C57L/J covering the region controlling cGN was introgressed to NZM2328. A cohort of R27 
female mice was followed to 12 months of age. R27 mice have aGN and mild to moderate 
proteinuria without impairment of renal function and no ANA. The affected mice have 
immune complex deposits of all Ig isotypes, and subclasses of IgG and C3. No progression 
to cGN was observed in this cohort. These data support our hypotheses that aGN and cGN 
are under separate genetic control and that aGN need not progress to cGN.


Morphological studies of R27 kidneys by immunofluorescence and EM suggest the 
recycling of immune complexes and deposition of these complexes in subendothelial and 


mesangial regions of glomeruli. Thus, immune complex deposition with complement 
activation is not sufficient to induce irreversible renal damage in R27 mice.


These observations have significant implications in that proliferative aGN need not 
progress to cGN, leading to end stage renal failure. They also show that normal kidney has 
significant reserve to repair immune complex induced renal lesions. Factors in addition to 
immune complex deposition and complement fixation are needed for the progression to renal 
failure. Furthermore, these observations suggest that further functional sub-classification 
of lupus nephritis may be required for optimal therapeutic approach.
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Transient Increases in Primary Renal Cilium Length Following Acute 
Tubular Necrosis  Elizabeth Verghese,1 Sharon D. Ricardo,1 Junli Zhuang,1 
Raphael Weidenfeld,1 Prudence Hill,2 Robyn Langham,3 James A. Deane.1  
1Monash Immunology and Stem Cell Laboratories, Monash University, Clayton, 
VIC, Australia; 2Anatomical Pathology, St Vincent Hospital, Melbourne, VIC, 
Australia; 3Department of Nephrology, St Vincent Hospital, Melbourne, VIC, 
Australia.


AIM: To investigate whether alterations in renal primary cilium length during 
transplantation-induced acute tubular necrosis (ATN) in renal allografts facilitate epithelial 
repair.


METHODS: Primary cilium length was measured in biopsy series from renal allografts 
with transplantation induced acute tubular necrosis and correlated with histopathology 
and clinical parameters of renal function. A mouse renal ischemia-reperfusion model was 
used to verify observations from renal allografts. Studies of cultured renal epithelial cells 
investigated factors that may influence cilium assembly following injury.


RESULTS: ATN causes a doubling of primary cilium length throughout the nephron 
and the collecting duct approximately a week after the initial injury. Biopsies with 
histological and functional evidence of resolving ATN frequently display a trend towards 
the normalization of cilium length in the final biopsy. A renal ischemia-reperfusion mouse 
model confirmed the increase and subsequent regression of cilium length during renal 
repair. In vitro studies using the Madin-Darby canine kidney cell line showed that cultures 
treated with cobalt chloride to simulate hypoxia demonstrated a doubling of renal cilium 
length. Treatment with tumour necrosis factor alpha to simulate inflammation and bovine 
serum albumin to simulate protenuria did not affect cilium length.


CONCLUSIONS: These findings illustrate that cilium length is a clinically relevant 
indicator of renal injury and repair. Given the established sensory role of the cilium, changes 
in the length of this organelle may be an important modulator of the cilium-based signaling 
and epithelial differentiation during renal repair. A better understanding of the factors 
controlling cilium length during injury and the implications of this process for epithelial 
repair may provide targets for new therapies to treat ATN
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HNF-1β, SOCS3, and STAT3 Are Regulated during Experimental Acute 
Kidney Injury In Vivo and Affect Renal Tubular Proliferation In Vitro  
Koji Ogata,1 Yoshiko Shimamura,1 Kosuke Inoue,1 Yoshinori Taniguchi,1 Toru 
Kagawa,1 Taro Horino,1 Toshihiro Takao,2 Tatsuhito Morita,1 Yoshio Terada.1  
1Department of Endocrinology, Metabolism and Nephrology, Kochi Medical 
School, Kochi University, Nankoku, Kochi, Japan; 2Division of Community 
Medicine, Department of Community Nursing, Kochi Medical School, Kochi 
University, Nankoku, Kochi, Japan.


Hepatocyte nuclear factor-1β (HNF-1β) is a transcription factor expressed in the 
kidney, liver, and other epithelial organs. Mutations of HNF-1β cause MODY5, which is 
characterized by early-onset diabetes mellitus and congenital malformations of the kidney 
and genital tract. Knockout of HNF-1β in the mouse kidney results in cyst formation. 
Recently, HNF-1β was reported binds to the SOCS3 promoter and represses SOCS3 
transcription. However, the signaling pathways and transcriptional programs controlled 
by HNF-1β are poorly understood in ischemia/reperfusion renal injury. The aim of this 
study is to understand the functional roles of HNF-1β, SOCS3 and STAT3 in tubular 
damages in AKI in vivo and in vitro, and examine signaling pathway of HNF-1β, SOCS3, 
and STAT3. To clarify the significance of HNF-1β pathway in AKI, we used a rat AKI 
model in vivo and cultured renal tubular cells (NRK-52E cells) as an in vitro model. After 
clamping left rat renal artery, kidney homogenate after reperfusion was extracted. In 
Western blot analysis, HNF-1β and phosphorylated-STAT3 expressions were increased. 
In immunohistological examination, expression of HNF-1β was increased in proximal 
tubules at 12h. To understand the downstream signaling of HNF-1β in renal tubular cells, 
we transfected HNF-1β construct to NRK-52E cells. Overexpression of HNF-1β caused 
decreased SOCS3 expression and activated STAT3 in renal tubular cells. Overexpression 
of HNF-1β increased 3T-thymidine uptake in NRK-52E cells. In conclusion, HNF-1β is 
up-regulated in ischemia/reperfusion renal tubular injury in vivo, and HNF-1β regulates 
cell proliferation and regeneration by regulating SOCS3 expression and STAT3 activation. 
The current study therefore unravels both physiological and pathological significance of 
HNF-1β pathway in ischemia/reperfusion renal injury in vivo and in vitro.
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Transcriptional Analysis of Kidneys Late after AKI Reveals Possible Roles 
for NGAL and KIM-1 Both as Biomarkers as Well as Mediators of CKD  
Gang Jee Ko, Douglas Linfert, Dmitry Grigoryev, Hye Ryoun Jang, Tonya 
Watkins, Hamid Rabb.  Department of Medicine, Johns Hopkins University, 
Baltimore, MD.


AKI is being increasingly shown to be a risk factor for CKD, but little is known of the 
possible mechanistic links. We hypothesized that analysis of the genomic signature early 
and late after AKI would reveal pathways that could link AKI and CKD. Unilateral renal 
pedicle clamping for 45mins was performed in male C57BL/6J mice. Mice were sacrifice 
on 3, 10, 28 days after IRI. Total RNA was isolated from kidney, and quantitated, then 
cRNA were hybridized to the illumina mouse array Ref8_v1.1. Individual gene expression 
was validated with real time PCR. Protein levels of selected genes identified by microarray 
were then validated in kidney tissue by immunohistochemistry and western blotting. 
Among 18541 genes, 739, 614, and 276 genes at each time point were significantly up 
regulated, and 444, 274, and 8 genes were down regulated, respectively. Gene ontology 
analysis showed that gene expression changes were primarily related with immune and 
inflammatory pathway both early and late after AKI. The most highly upregulated genes 
late after AKI were hepatitis A virus cellular receptor 1 (kim-1 in humans), and lipocalin 
2, which was unexpected since they are both primarily considered biomarkers of AKI. 
Furthermore, increase in gene expression such as ABP 1 & endothelin 1 could explain the 
salt sensitive hypertension that has been documented following AKI. These data have a 
number of implications, including: 1) persistent inflammation and immune response late 
after AKI could contribute to the pathogenesis of CKD, 2) late upregulation of Kim-1 and 
NGAL could be a useful marker for sustained renal injury after AKI, and 3) hypertension 
related gene changes could underlie mechanisms for persistent renal and vascular injury 
after AKI.
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Taurine Attenuates Cytotoxicity Induced by Iohexol on HK-2 Cells  Tian-hui 
Li, Hua Wu.  Division of Nephrology, Beijing Hospital, Beijing, China.


OBJECTIVE To explore the protective effects and mechanisms of taurine on the 
cytotoxicity induced by iohexol(a low-osmolar iodinated contrast media)on HK-2 cells.


METHODS Cultured HK-2 cells were divided into four groups:[1]culture media 
control group; [2]taurine(3, 12, 24mmol/L) and culture media group; [3]iohexol(100mgI/
ml,6h) treated group; [4]co- incubated taurine(3, 12, 24mmol/L)and iohexol(100mgI/ml,6h)
group. The cell viability was assessed by CCK-8 assay; cell apoptosis was determined by 
flow cytometry with AnnexinV-FITC/PI double stains and caspase-3 activity colorimetric 
assay. Intracelluar ROS was detected by flow cytometry with fluorescent probe DCFH-DA. 
The protein expression of Bcl-2 and Bax was examined by Westen blot.


RESULTS 1.Taurine increased cell viability and attenuated apoptosis in a 
concentration-dependant manner. The cell viability in taurine intervention group(3, 12, 
24mmol/L)and in iohexol treated group was respectively (88.00±1.00)%,(91.33±0.58)
%,(95.67±1.52)% vs(76.67±1.53)%(p<0.05). Apoptosis rate was respectively (8.84±1
.75)%,(7.86±1.82)%,(6.30±1.50)% vs(11.98±0.39)%(p<0.05). Caspase-3 activity was 
respectively (1.33±0.10)fold,(1.27±0.06)fold,(1.10±0.04) fold vs (1.42±0.13)fold over 
culture media group(p<0.05). 2. Taurine extenuated the increasing of ROS by iohexol on 
HK-2 cells(p<0.05). ROS was increased to (1.29±0.09) fold by iohexol, and was respectively 
decreased to (1.12±0.12) fold,(1.11±0.15) fold,(1.12±0.10) fold over culture media group 
following taurine intervention. 3. Taurine up-regulated the expression of Bcl-2(p<0.05), 
but didn’t affect the expression of Bax.


CONCLUSION Taurine could attenuate the cytotoxicity induced by iohexol on HK-2 
cells, with increasing the cell viability and attenuating cell apoptosis in this study. The 
anti-oxidative stress effect and up-regulating Bcl-2 expression may partly account for the 
protective effects of taurine.
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Comparison of Murine Models of Ischemic Acute Kidney Injury  Xiang 
Li,1 Manchang Liu,1 Djahida Bedja,2 Christopher Thoburn,3 Lorraine Racusen,1 
Hamid Rabb.1  1Medicine, ; 2Comparative Pathophysiology, ; 3Oncology, School 
of Medicine, Johns Hopkins University.


Small animal studies of AKI have been invaluable to elucidate mechanisms, Most 
murine work on ischemic AKI has used the renal pedicle clamp model. However, many 
patients have only renal artery hypoperfusion, and some have only renal venous flow 
problems. We therefore performed a direct comparison of the traditional renal pedicle clamp 
model in mice with renal artery clamp or only renal vein clamp alone. C57BL/6J mice 
underwent either clamping of bilateral artery, vein or pedicle, for either 30 mins or for 45 
mins, followed by reperfusion, and were sacrificed at 24 hours (n=6/group). We measured 
rise in serum creatinine, renal blood velocity with laser doppler, histologic changes and 
generation of proinflammatory cytokines and chemokines. Clamping of renal artery for 
30 min led to reduced rise in SCr than clamping pedicle or vein alone for 30mins (Table). 
However, SCr rise was similar when clamping artery, vein or pedicle for 45mins. Renal 
blood flow was significantly reduced compared to sham in all groups. Kidney histological 
injury was also reduced in artery clamp group. The rise in injury marker chemokine KC was 
also reduced in the artery clamp group. These data demonstrate differences in 3 different 
murine models of ischemic AKI, and in particular that the renal pedicle clamp model confers 
more severe injury than arterial clamp alone. Investigators may need to select a specific 
murine ischemic model that fits their clinical question rather than constant reliance on the 
traditional pedicle clamp.


sham pedicle artery vein
Scr mg/dl 0.25±0.03 1.65±0.37**∆ 0.55±0.56* 2.42±1.45**∆
cortex(tubuliar necrosis%) 8.17±4.53 10.16±12.96 10.25±16.52
medulla(tubuliar necrosis %) 49.5±7.89∆ 28.167±34.97 43.75±34.58∆
KC pg/mg 17.62±2.84∆ 6.92±1.77 10.62±2.55
Blood flow m/sec 0.52±0.055 0.35±0.075*# 0.35±0.051* 0.16±0.035**
*P<0.05,**p<0.01 compare to sham;∆p<0.05 compare to clamping artery;#p<0.05 clamping pedicle vs 
clamping vein for 30mins
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Microarray Profiling of microRNA Expression during Renal Ischemia-
Reperfusion  Kirti Bhatt, Qingqing Wei, Zheng Dong.  Medical College of 
Georgia and Charlie Norwood VA Medical Center, Augusta, GA.


MicroRNAs are small non-coding regulatory RNAs that have recently been identified 
to play important roles in various pathophysiological conditions such as neurodegeneration, 
cardiac abnormalities and cancer. MicroRNAs exert their effects by binding to the 3’ 
untranslated regions of the target mRNA causing either translational repression or target 
mRNA degradation. MicroRNA production and maturation involves several key enzymes, 
including Dicer. Our recent work has established a conditional knockout model in which 
Dicer is specifically deleted from kidney proximal tubules via the Cre-loxP system. The 
proximal tubule specific Dicer knockout mice were depleted of microRNAs in renal 
cortical tissues. Notably, these mice were markedly resistant to renal ischemia-reperfusion 
injury, suggesting an important role for microRNAs in pathogenesis of the kidney disease. 
To further identify the pathogenic microRNAs, we analyzed microRNA expression by 
microRNA microarray in renal tissues. Out of 220 detectable microRNAs, 138 (∼60%) 
were decreased to varying degrees while 70 microRNAs (∼30%) showed upregulation 
during renal ischemia-reperfusion in C57BL/6 mice. Fifteen microRNA species showed 
significant (over 2 fold) changes. Changes of several microRNAs including microRNA 
132 have been confirmed by real time PCR and Northen blot analysis. The results have 
shown alterations in microRNA expression during renal ischemia-reperfusion, supporting 
the involvement of microRNAs in acute kidney injury.
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Microalbuminuria and Kidney Function in the Framingham Offspring 
Cohort  Ashish Upadhyay,1 Shih-Jen Hwang,2 James Meigs,3 Dan Levy,2 
Caroline S. Fox.2  1Boston Medical Center, Boston, MA; 2NHLBI’s The 
Framingham Heart Study, Framingham, MA; 3Massachusetts General Hospital, 
Boston, MA.


Background: It has been suggested that screening for microalbuminuria (MA) should 
be performed. However, it is not known whether MA predicts chronic kidney disease 
(CKD) in unselected populations.


Methods: We asked this question among 2613 individuals from the Framingham 
Offspring Study (mean age 58 yrs, 54% women). MA was defined as urinary albumin-
to-creatinine ratio (UACR) ≥17/25mg/g for men/women. Logistic regression analyses 
were conducted, after accounting for baseline estimated glomerular filtration rate (eGFR) 
and standard CKD risk factors, to test whether MA predicts Stage 3 CKD (eGFR <60ml/
min/1.73m2, n=102 cases [short-term] and 180 cases [long-term]) and rapid decline in 
kidney function (eGFR decline of ≥3ml/min/1.73m2, n=757 cases [short-term] and 251 cases 
[long-term]) after both short-term (avg 2.9 yrs) and long-term (avg 9.4 yrs) follow-up.


Results: Baseline MA was present in 15% and 14% of participants included in short-
term and long-term follow-up groups for rapid decline analyses, respectively. Baseline MA 
was associated with rapid decline in kidney function in short-term, but not in long-term 
follow-up. Baseline MA was not associated with incident Stage 3 CKD in either short-term 
or long-term follow-up.
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Table: Baseline microalbuminuria as a predictor of Stage 3 CKD and rapid decline in eGFR
 Short-term follow-up group Long-term follow-up group


 Odds Ratio (95%CI)
Age-sex 
adjusted 
p-value


Odds Ratio (95%CI)
Age-sex 
adjusted 
p-value


Stage 3 CKD analyses     
Age-sex adjusted 1.39 (0.86, 2.27) 0.18 1.40 (0.94, 2.10) 0.10
Multivariable adjusted 1.30 (0.79, 2.15) 0.31 1.25 (0.82, 1.91) 0.31
Rapid decline in eGFR analyses     
Age-sex adjusted 1.29 (1.03, 1.63) 0.03 1.18 (0.82, 1.70) 0.36
Multivariable adjusted 1.38 (1.06, 1.81) 0.02 1.16 (0.73, 1.85) 0.53


Conclusion: Microalbuminuria, defined using a spot UACR, does not predict Stage 
3 CKD over a 7 to 12 year period, but predicts short-term decline in kidney function in 
the community.
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Physical Activity and Albuminuria  Emily L. Schopick,1 Naomi D. Fisher,2 
John P. Forman,1 Gary C. Curhan.1  1Medicine/Nephrology, Brigham and 
Women’s Hospital, Boston, MA; 2Medicine/Endocrinology, Brigham and 
Women’s Hospital, Boston, MA.


Background and objectives. Higher urinary albumin excretion is a predictor of future 
cardiovascular disease and chronic kidney disease. Physical activity has been shown 
to improve endothelial function and, therefore, may reduce albumin excretion. Among 
diabetics, physical activity appears to decrease albumin excretion. The relation between 
physical activity and albumin excretion in non-diabetics is unknown.


Design, setting, participants, & measurements. We explored the cross-sectional 
association between physical activity and albuminuria in 3587 non-diabetic women in 
Nurses’ Health Study (NHS) I and Nurses’ Health Study II. Physical activity was assessed 
by a validated questionnaire and converted to metabolic equivalents (METs) per week. The 
outcome was the top decile of the albumin/creatinine ratio (ACR). Multivariate logistic 
regression was used to adjust for potential confounders. Secondary analyses explored the 
association of ACR with both strenuous activity and walking.


Results. The mean age was 58.6 years, and median physical activity was 12.6 METs/
week. Compared with women in the lowest quintile of physical activity, the multivariate-
adjusted odds ratio for being in the top decile of ACR for those in the highest quintile was 
0.65 (95% CI: 0.46-0.93). The multivariate-adjusted odds ratio for being in the top ACR 
decile for those with greater than 210 minutes per week of strenuous activity compared with 
no strenuous activity was 0.61 (95% CI: 0.37-0.99), and for those in the highest quintile of 
walking compared with the lowest quintile was 0.69 (95% CI: 0.47-1.02).


Conclusions. Higher physical activity is associated with a lower urinary ACR in 
non-diabetic women.
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SA-PO2740


Physical Activity and Rapid Decline in Kidney Function among Older 
Adults  Cassianne Robinson-Cohen,1 Ronit Katz,2 Dariush Mozaffarian,3 
Lorien S. Dalrymple,4 Ian H. De Boer,1 Mark J. Sarnak,5 Mike Shlipak,6 David 
Siscovick,7 Bryan R. Kestenbaum.1  1Department of Medicine – Division of 
Nephrology, University of Washington, Seattle, WA; 2Department of Biostatistics 
– Collaborative Health Studies Coordinating Center, University of Washington, 
Seattle, WA; 3Departments of Epidemiology and Nutrition, Harvard School 
of Public Health, Boston, MA; 4Department of Internal Medicine – Division 
of Nephrology, University of California, Davis, Davis, CA; 5Department of 
Medicine, Tufts-New England Medical Center, Boston, MA; 6Department of 
Medicine, San Francisco Veterans Administration and University of California, 
San Francisco, CA; 7Cardiovascular Health Research Unit, University of 
Washington, Seattle, WA.


Habitual physical activity provides metabolic benefits that may moderate the long-
term risk of kidney function decline. We evaluated the association of physical activity 
levels with the risk of kidney function decline among a general population of ambulatory 
older adults.


We studied 4011 participants in the Cardiovascular Health Study, ages 65 and older, 
who completed at least two measurements of kidney function over 7 years, were able to 
perform basic chores and complete a 15-foot walk. We calculated a physical activity (PA) 
score (range 2-8) by summing quintiles of kilocalories expended per week and categories 
of walking pace. We defined rapid kidney function decline (RKFD) by the annual loss 
of >3.0 mL/min per 1.73 m² in glomerular filtration rate, estimated using longitudinal 
measurements of cystatin C. There were 958 participants (23.9%) with RKFD. The risk of 
RKFD was 16% in the highest PA group (score of 8) and 30% in the lowest group (score 
of 2). After full adjustment, the two highest PA groups were associated with a 28% lower 
(95% CI: 21-41% lower) risk of RKFD, compared to the two lowest groups. Greater 
kilocalories of leisure time PA and walking pace were also each associated with a lower 
incidence of RKFD.


Higher PA levels late in life are associated with a lower risk of rapid kidney function 
decline.
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The Impact of Stopping Inhibitors of the Renin-Angiotensin System in 
Patients with Advanced Chronic Kidney Disease  Aimun K. Ahmed, Neetha 
S. Kamath, Mohsen El Kossi, Meguid El-Nahas.  Sheffield Kidney Institute, 
Northern General Hospital, Sheffield Teaching Hospitals NHS Foundation 
Trust, Sheffield, United Kingdom.


Introduction: Inhibition of the renin-angiotensin-aldosterone system (RAAS) has 
shown to slow chronic kidney disease (CKD) progression. This is most notable at the 
earlier stages of diabetic & proteinuric nephropathies.


Patients and methods: Here we aimed to examine the impact of discontinuation of 
ACEi/ARB in 52 patients (21 females and 31 males) with advanced CKD (stages 4 & 5), 
who attended our low clearance clinic (LCC) in preparation for renal replacement therapy 
(RRT). Mean age 73.3±1.8 years with an eGFR of 16.38±1 ml/min/1.73m2. Baseline 
urine protein:creatinine ratio (PCR) was 77±20 mg/mmol. 46% suffered from diabetes 
mellitus. Patients had been followed for at least 12 months before & after ACEi/ARB 
were stopped.


Results: 12 months after discontinuation of ACEi/ARB eGFR increased significantly 
to 26.6±2.2 ml/min/1.73m2 (p=0.0001). 61.5% of patients had more than a 25% increase 
in eGFR, whilst 36.5% had an increase exceeding 50%. There was a significant decline 
in the eGFR slope –0.39±0.07 in the 12 months preceding discontinuation. The negative 
slope was reversed +0.48±0.1 (p=0.0001). Blood pressure increased; MAP from 90±1.8 
mmHg to 94±1.3 mmHg (p=0.02). Overall proteinuria was not significantly different (from 
PCR= 77±20 to 121.6±33.6 mg/mmol).


Conclusion: Discontinuation of ACEi/ARB has undoubtedly delayed the onset 
of RRT in the majority of those studied. This observation may justify a rethink of our 
approach to the inhibition of the RAAS in patients with advanced CKD who are nearing 
the start of RRT.
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Serum Potassium and Renal Outcomes in the RENAAL Trial  Yan Miao,1 
Daniela Dobre,1  Hiddo Lambers Heerspink, 1 Shahnaz Shahinfar,2 Barry M. 
Brenner,3 Mark Cooper, 4 Dick De Zeeuw. 1  1Dept Clinical Pharmacology, 
University Medical Centre Groningen, Groningen, Netherlands; 2SShahinfar 
Consulting, Philadelphia, PA; 3Brigham and Women’s Hospital, Boston, MA; 
4Baker Heart Research Institute, Melbourne, Australia.


Purpose: Treatment with Angiotensin Receptor Blockers (ARBs) improve renal 
outcomes. However, these agents tend to increase potassium level which is related to adverse 
cardiovascular outcomes. Whether development of hyperkalemia is also associated with 
adverse renal outcomes is not well established. Therefore, we assessed the relationship 
between ARB treatment, serum potassium and renal outcomes in patients with diabetic 
nephropathy.


Methods: We performed a post-hoc analysis in the RENAAL trial. Patients with 
diabetic nephropathy were randomized to losartan or placebo for a median follow-up of 
2.6 years. The impact of mean serum potassium levels on renal outcomes during follow-up 
was assessed by using multivariate Cox proportional hazard models. The renal endpoint 
was defined as doubling of serum creatinine or end stage renal disease. The model was 
adjusted for baseline characteristics and follow-up serum creatinine.


Results: During follow-up, more patients on losartan than on placebo developed 
high potassium (K+ ≥5.0 mmol/L) (35% vs. 17%, p< 0.001). Compared to patients with 
normal K+ range, those with sustained serum K+ 5–5.5 mmo/L and with K+ ≥ 5.5 mmol/L 
had a hazard ratio for the renal endpoint of 1.4 (1.1 – 1.7) and 2.4 (1.6 – 3.6), respectively. 
Similar associations were observed for the individual components of the renal endpoint. 
In a continuous model, the HR with increased potassium for the renal endpoint was 1.3 
(1.0-1.6). Patients with K+ 5-5.5 and with K+>5.5 mmol/L had also a higher risk of death 
(HR 1.6; 1.2 – 2.2) and (HR 1.6; 0.9 – 2.8), respectively, compared to patients with K+ 
in the normal range.


Conclusions: Losartan increases serum potassium level in patients with diabetic 
nephropathy. Patients with hyperkalemia have worse renal outcomes than those with 
normal potassium levels. Managing high potassium level is advised, not only for preventing 
cardiovascular events, but also renal events.
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Renoprotective Effect of Pioglitazone in Advanced Chronic Kidney Disease 
with Diabetes  Y. Kusano, Y. Hayashi, T. Yuza, Y. Umino, J. Asai, F. Nemoto, 
K. Tanaka, K. Owada, T. Katoh, T. Watanabe.  Division of Nephrology and 
Hypertension, Fukushima Medical University, Fukushima, Japan.


Background: Pioglitazone (Pio), a peroxisome proliferator-activated receptor-gamma 
agonist, is reported to have renoprotective effect in early diabetic nephropathy with a 
reduction of proteinuria. However, the effects of Pio on advanced stage of chronic kidney 
disease (CKD) have not been established. We assessed its effect in stage 3 and 4 CKD 
patients with diabetes. Methods: This retrospective cohort study included 107 type 2 
diabetic patients (M/F: 63/44, age: 66.4±9.1 y.o) with CKD of stage 3 and 4 (15 ≤ eGFR 
< 60 ml/min/1.73m2) treated in our Hospital between July and September, 2006. Thirty 
nine patients received Pio and the other 68 did not. We observed the changes in eGFR, 
proteinuria, BP, HbA1c and concomitant medication for 2 years. Results: At the baseline, 
no differences were seen in gender, age, BMI, BP, eGFR, and proteinuria between Pio 
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treated group (Pio+) and the group without Pio (Pio-). The mean eGFR was not different 
in both groups (Pio+ vs Pio-: 52.7 vs 48.4, respectively, p=0.34). The initial HbA1c was 
higher in Pio+ than in Pio- (8.2 vs 7.2 %, p=0.001). Concomitant medicines, including 
insulin, SU, biguanide, ACEI/ARB, CCB, diuretic and statin, were not different in both 
groups. Although there was no significant difference in eGFR (47.39 vs 44.87, p=0.13) after 
12 months, eGFR was statistically higher in Pio+ than in Pio- (47.94 vs 41.95, p=0.045) 
after 24 months. The decline rates of eGFR were significantly lower in Pio+ (-1.18 vs 
-2.85 ml/min/1.73 m2/y, p=0.018). No differences were seen in BP and HbA1c in both 
groups at the end of observation. Multiple regression analysis demonstrated that use of 
Pio (p=0.035) was the most favorable factor for the preservation of eGFR among other 
factors including BP, HbA1c and use of ACEI/ARB. Conclusions: These results indicate 
that Pioglitazone ameliorates decline of eGFR in advanced CKD patients with diabetes. 
This effect seems to be independent of BP or glycemic control. Pioglitazone might have 
renoprotective effect in stage 3 and 4 CKD with diabetes, although the mechanism should 
be further investigated.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2744


Antihypertensive Medication Use and Progression of Nephropathy among 
Adults with Diabetes and Hypertension  Suma Vupputuri,1 Gregory A. 
Nichols,2 Helen Lau,3 Micah L. Thorp,2 Peter Joski.1  1The Center for Health 
Research, Kaiser Permanente Georgia, Atlanta, GA; 2The Center for Health 
Research, Kaiser Permanente Northwest, Portland, OR; 3Evidence-Based 
Medicine, US Medical, Novartis Pharmaceuticals Corp., East Hanover, NJ.


Current guidelines recommend angiotensin converting enzyme inhibitors (ACEi) or 
angiotensin receptor blockers (ARBs) in adults with diabetes due to anti-proteinuric effects 
independent of blood pressure reduction. Our objective was to examine the prevalence of 
anti-hypertensive medication use in those with and without progression of nephropathy 
among adult patients with hypertension and diabetes. We identified 11,562 members 
of Kaiser Permanente Northwest and Georgia with diagnosed hypertension and type2 
diabetes who had a urine albumin-to-creatinine ratio (ACR) on file during 2001-2003 and 
at least 1 follow-up ACR 3-5 years later. Health records were examined through 2008 
for any progression of nephropathy, defined as normoalbuminuria, microalbuminuria, 
macroalbuminuria, and ESRD (ACR<30, 30-300, >300 mg/dL, dialysis or transplant, 
respectively). Antihypertensive medication use was assessed at baseline and follow-up 
assessments of ACR and was stratified by initial stage of nephropathy. Mean age of members 
was 59.4+11.3 years; 49.8% were male, 17.5% African-American, and mean HbA1c was 
8.1%. While most patients received antihypertensive therapy, ACEi or ARB use ranged from 
61-67% except among patients with progressive macroalbuminuria at follow-up (table).
Anti-hypertensive therapy at follow-up by initial stage of diabetic nephropathy and nephropathy 
progression status


Normal albuminuria Microalbuminuria Macroalbuminuria
Progressed 
(n=3,216)


No 
Progression 
(n=3,637)


Progressed 
(n=904)


No 
Progression 
(n=2,588)


Progressed 
(n=55)


No 
Progression 
(n=1,162)


ACEi or ARB 61.1 64.5 66.9 64.7 38.2 63.1
Other anti-
hypertensive 60.9 55.9 65.4 60.9 89.1 70.1
Any anti-
hypertensive 79.9 77.7 84.2 80.0 90.9 81.9


Use of ACEi or ARBs was lower than expected, but consistent with estimates in the 
U.S. general population. Despite evidence-based guideline recommendations, ACEi or 
ARB use is not optimal.
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Incidence of Progression of Nephropathy among Adults with Diabetes and 
Hypertension in a Managed Care Organization  Suma Vupputuri,1 Gregory 
A. Nichols,2 Helen Lau,3 Micah L. Thorp,2 Peter Joski.1  1The Center for Health 
Research, Kaiser Permanente Georgia, Atlanta, GA; 2The Center for Health 
Research, Kaiser Permanente Northwest, Portland, OR; 3Evidence-Based 
Medicine, US Medical, Novartis Pharmaceuticals Corp., East Hanover, NJ.


Nephropathy is a major cause of morbidity and mortality in diabetic patients, however, 
progression of diabetic nephropathy has not been well described in contemporary 
populations. Our objective was to estimate the incidence of progression of nephropathy 
and identify predictors of progression in adults with hypertension and diabetes in Kaiser 
Permanente Georgia and Northwest. We identified 11,562 members with diagnosed 
hypertension and type2 diabetes with a urine albumin-to-creatinine ratio (ACR) on file 
during 2001-2003, who were eligible members of the health plan 6 months prior to baseline 
ACR, and had at least 1 follow-up ACR 3-5 years post-baseline. Health records were 
examined through 2008 for any progression of nephropathy, defined as normoalbuminuria, 
microalbuminuria, macroalbuminuria, and ESRD (ACR<30, 30-300, >300 mg/dL, dialysis 
or transplant, respectively). Prevalence and incidence density of progression of diabetic 
nephropathy were calculated by baseline stage and for various baseline characteristics. 
The mean age of members was 59.4+11.3 years; 49.8% were male, 17.5% African-
American, and mean HbA1c was 8.1%. The proportion of members who progressed to 
more severe stages of nephropathy from baseline normoalbuminuria, microalbuminuria, 
and macroalbuminuria were 46.9%, 25.9% and 4.5%, respectively. The incidence rates of 
nephropathy progression (per 1000 person-years) were 94.6, 44.1, and 6.7 for those with 
baseline normal albuminuria, microalbuminuria, and macroalbuminuria, respectively. Old 
age, long duration of diabetes, and high HbA1c were significant predictors of progression. 
Among adults with diabetes and hypertension the incidence of progression of nephropathy 


was high for those with normoalbuminuria or microalbuminuria at baseline. Strategies 
aimed at preventing the progression of nephropathy may substantially reduce morbidity 
associated with diabetic and hypertensive complications.


Disclosure of Financial Relationships: grant/research support: Novartis 
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Cystatin C and Albuminuria as Risk Factors for Incident Chronic Kidney 
Disease: The Multi-Ethnic Study of Atherosclerosis (MESA) Study  Shani 
Shastri,1 Ronit Katz,2 Michael Shlipak,3 Bryan Kestenbaum,2 Carmen Peralta,3 
Holly Kramer,4 Ian de Boer,2 Mary Cushman,5 David Siscovick,2 Mark Sarnak.1  
1Tufts Medical Center; 2University of Washington; 3UC San Francisco; 4Loyola 
University; 5University of Vermont.


Introduction: The growing burden and morbidity of CKD warrant effective strategies 
for identifying individuals at increased risk for developing CKD. We examined preclinical 
kidney disease markers, serum cystatin C and albuminuria, as risk factors for development 
of incident CKD.


Methods: 5422 MESA participants with MDRD eGFR > 60 ml/min/1.73m2 at baseline 
were included. Incident CKD was defined as eGFR ≤ 60 ml/min/1.73m2 at the 3rd or 4th 
visit along with an annual decline in eGFR > 1 ml/min/1.73m2; preclinical kidney disease 
(pre-CKD) as previously defined: cystatin C > 1.0 mg/l and eGFR > 60 mL/min/1.73 m2; 
microalbuminuria (MA) as albumin creatinine ratio (ACR) >17 µg/mg in men and > 25 
µg/mg in women. Poisson regression was used to examine the association of cystatin C, 
albuminuria with incident CKD after adjustment for demographic and CVD risk factors.


Results: Mean age was 61 years, 49% were men, 38% were whites, 11% had diabetes, 
14% had pre-CKD, 8% had MA, and 3% had both pre-CKD and MA. 554 (10%) developed 
incident CKD over a median follow-up of 4.7 years. Cystatin C and albuminuria were both 
associated with incident CKD (Table). Adjusted incidence rate ratios for developing CKD 
were 1.3, 2.4, 3.5 for pre-CKD, MA, and pre-CKD with MA, respectively, compared to 
those with neither.
Rate Ratio of Incident CKD


Incidence Rate Ratio 95% CI
Cystatin C (per SD=0.15)
Unadjusted 1.62 1.48, 1.77
Adjusted* 1.57 1.45, 1.70
Additional adjustment for UACR 1.57 1.45, 1.69
Additional adjustment for UACR and Cr 1.22 1.14, 1.30
ACR (per doubling)
Unadjusted 1.34 1.26, 1.42
Adjusted* 1.15 1.07, 1.24
Additional adjustment for cystatin C 1.14 1.06, 1.22
*fully adjusted for age, gender, ethnicity, BMI, SBP, DBP, HTN meds, DM, LDL, HDL, smoking, 
education


Conclusion: Cystatin C and albuminuria are independent risk factors for incident CKD 
and may prove useful for screening.
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Waist Circumference Is Independently Associated with Albuminuria in the 
US Population  Paul W. Eggers,1 Chyng-Wen Fwu,2 Paul L. Kimmel.1  1NIDDK, 
NIH, Bethesda, MD; 2Social & Scientific Systems, Silver Spring, MD.


We tested the hypothesis that central obesity is independently associated with increased 
risk of albuminuria among US nondiabetic adults using the most recent National Health and 
Nutrition Examination Surveys, a nationally representative sample of noninstitutionalized 
nondiabetic adults aged 20 > years in 1999-2006 (n=6,172). Previous analyses did not 
control for drugs which affect the renin-angiotensin aldosterone axis, and used estimating 
equations which overestimate the prevalence of renal dysfunction. Absence of diabetes 
mellitus was defined as participants without a previous physician diagnosis of diabetes, 
without insulin or blood glucose-regulating medication use, and fasting plasma glucose 
level <126 mg/dL at the examination. Central obesity was defined as waist circumference 
of 102 cm or more or 88 cm or more in men or women. Albuminuria was defined as a 
urinary albumin-creatinine ratio greater or equal to 30 mg/g. Gender, age, race or ethnicity, 
education, smoking status, body mass index (BMI), hypertension, plasma glucose, serum 
triglyceride, high density lipoprotein (HDL) cholesterol, and C-reactive protein (CRP) 
levels, cardiovascular disease (CVD), estimated glomerular filtration rate (eGFR, calculated 
by CKD-EPI equation), nonsteroidal anti-inflammatory drug and angiotensin-converting 
enzyme inhibitor or angiotensin receptor-blocking agent use in the past month were 
control variables. The multivariate-adjusted odds ratio of albuminuria in participants with 
central obesity compared to participants without central obesity was 1.44 (95% confidence 
interval, 1.07-1.95). Other variables associated with increased risk of albuminuria were 
minority ethnicity, advanced age, elevated glucose (1.46; 1.01-2.11) and CRP levels (1.50; 
1.16-1.93), low HDL cholesterol level (1.40; 1.07-1.83), low eGFR (2.36; 1.69-3.29), 
hypertension (1.49; 1.11-2.01), and CVD (1.65; 1.20-2.28). Higher BMI was significantly 
associated with decreased risk of albuminuria after adjusting for control variables. We 
conclude central obesity, but not obesity assessed by BMI, is an independent risk factor 
for increased albuminuria among US nondiabetic adults.
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Persistent Microalbuminuria (MA) and Waist Circumference (WC): The 
Multi-Ethnic Study of Atherosclerosis (MESA) Study  George Naratadam,1 
David Jacobs,4 Ian de Boer,5 Ramon Durazo,1 Kiang Liu,6 Holly Kramer.1  
1Loyola University Medical Center(LUMC); 2LUMC; 3LUMC; 4University of 
Minnesota; 5University of Washington; 6Northwestern University.


Background
MA in a spot urine sample is persistent in 50-60% of adults upon repeat testing. This 


study explored the association between WC and persistent MA.
Methods
The MESA study includes 6814 adults without clinical cardiovascular disease with 


four follow-up exams every 1.6 years. This study was limited to the 665 participants with 
baseline MA defined as a spot urine albumin (mg)/creatinine (g) ratio (ACR) ≥ 17 (men) 
and ≥25 (women) and complete ACR data over first three exams. MA persistence (n=358) 
was defined as an albumin to creatinine ratio (ACR) exceeding MA cut-points over first 3 
exams while regression (n=100) was no MA at exams 2 or 3 and ACR < 9 in men and < 
13 in women at exam 3. Participants with baseline MA who did not meet criteria for UAE 
persistence or regression were termed variable UAE (n=207). WC (cm) was measured at 
baseline and grouped into sex-specific quartiles: males lowest <91, highest ≥ 106; females 
lowest <85 and highest ≥106. Associations between WC quartiles and MA persistence and 
variable UAE vs. UAE regression were examined using multinomial logistic regression.


Results:
Mean age was 66.0 years and 58% were male. Following adjustment for covariates, 


individuals in highest WC quartile had a 2-fold increased odds of persistent MA compared 
to lowest WC quartile.
WC Quartiles Odds of persistent MA vs. regression Odds of variable UAE vs. regression
1 1.0(Ref) 1.0(Ref)
2 1.06 (0.50, 2.27) 1.08 (0.51, 2.27)
3 1.42 (0.66, 3.01) 1.16 (0.54, 2.46)
4 2.05 (0.94, 4.49) 2.41 (1.12, 5.18)
Model includes age, sex, race, baseline systolic blood pressure and ACR, use of anti-hypertensive 
medication, presence of DM, fasting glucose, current smoking, use of renin-angiotensin blockers, and 
summary measure of health insurance status, education, income and alcohol use.


There was no evidence of effect modification by diabetes.
Conclusions:
Higher waist circumference is associated with persistent MA.
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Association of Anthropometric Obesity Measures with CKD Risk in a 
Non-Diabetic Population  James O. Burton,1 David R. Webb,2 Laura J. Gray,3 
Winston Crasto,2 Bala Srinivasan,2 Kamlesh Khunti,3 Sue J. Carr,2 Kevin Harris,1 
Melanie J. Davies,2 Nigel J. Brunskill.1  1Infection, Immunity & Inflammation; 
2Cardiovascular Sciences; 3Health Sciences, University of Leicester, United 
Kingdom.


Obesity is a risk factor for both chronic kidney disease (CKD) and cardiovascular 
disease. Associations of simple indexes of obesity with CKD remain poorly understood. 
Measures of central obesity such as waist circumference (WC) and waist to hip ratio (WHR) 
may be more accurate predictors of morbidity and risk than body mass index (BMI). This 
study investigated associations of BMI, WC and WHR with CKD risk.


Data were drawn from a population-based screening programme of 6,137 people without 
pre-existing diabetes from 20 general practices in the UK. A number of investigations and 
cardiovascular health-related assessments were performed. For analysis, participants were 
categorised into 2 groups: those with an eGFR ≥60 and <60 ml/min/1.73m2 as well as low, 
medium and high risk according to each anthropometric variable.


Multivariate analysis adjusted for age, sex, ethnicity, glucose and albuminuria revealed 
that WC and BMI were independently associated with an eGFR of <60mLs/min/1.73m2 
(P<0.01) but that WHR was not (P=0.55). Additionally, increasing obesity measured by 
BMI and WC was associated with a statistically significant reduction in eGFR for both 
men and women (P<0.001). A higher WHR was associated with a lower eGFR in men 
(P<0.001) but not women (P=0.12). Adjusted ordinal regression analysis confirmed that 
increasing WC and BMI were independent predictors of a lower eGFR in men (P<0.01) 
but that WHR was not (P=0.74). In women, BMI was an independent predictor of lower 
eGFR (P<0.001) but WC and WHR were not (P=0.19 and 0.97 respectively).


In a random patient population without pre-existing diabetes, an eGFR of <60mLs/
min/1.73m2 was associated with a higher BMI and WC but not WHR. BMI was 
independently associated with a lower eGFR in men and women, WC in men alone and 
WHR in neither. Given the established non-linear relationship between progressive CKD 
and BMI, a combined screening tool using BMI and WC (but not WHR) may be more 
useful for early detection of CKD in primary care.
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Food Intake of Retinol Activity Equivalents Is Associated with a Reduced 
Risk of the Decline in Renal Function  Takahito Ito.  Department of Health 
and Nutrition Science, Nishikyushu University, Kanzaki-city, Saga, Japan.


PURPOSE: Declined renal function with years is a major health problem especially in 
communities where more people live to an advanced age. We investigated effects of nutrients 
on the change in estimated glomerular filtration rate over a 5 - year follow-up. DESIGN 


AND METHODS: A total of 267 adults (125 men and 142 women, aged at 58.5±10.8, 40 - 
79 y), who were without overt proteinuria at baseline in 1998 and cooperated on one - day 
- weighed food record, were followed for 5 years. In 2003, we identified 179 adults (113 
males and 34 females) whose estimated glomerular filtration rate (eGFR) reduced greater 
than the average value in Japanese general population. Odds ratios (ORs) for the decline in 
eGFR were estimated using logistic regression models. RESULTS: Among nutrients, only 
retinol activity equivalent which is composed of retinol and carotenoids was associated 
with a risk of the decline in eGFR. Non-adjusted ORs of retinol activity equivalent per 
body weight for the decline in eGFR were 1.0 (ref), 0.33 (95% confidence interval [CI]: 
0.14 - 0.74), 0.30 (0.13 - 0.67), and 0.23 (0.09 - 0.51) from the first to forth quartile, 
respectively. After being adjusted for age, body weight, serum albumin concentration, and 
eGFR at baseline, ORs were 1 (ref), 0.42 (0.16 - 1.02), 0.42 (0.16 - 1.04), and 0.35 (0.14 
- 0.91) from the first to forth quartile, respectively. CONCLUSION: This study suggests 
that sufficient intake of retinol activity equivalent may remit the spontaneous decline in the 
renal function. This is intriguing because many researchers have described that retinol plays 
a critical role in renal development and in repair from acquired renal injury. LIMITATION: 
Non-randomized observational study using small number of subjects. Renal function based 
on estimated glomerular filtration rate. Lack of data for food intake and clinical conditions 
during the study period.


Disclosure of Financial Relationships: nothing to disclose
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Associations of Sweetened Beverages with Kidney Function Decline  Julie 
Lin, Gary C. Curhan.  Renal Division, Department of Medicine and Channing 
Laboratory, Brigham and Women’s Hospital, Harvard Medical School, Boston, 
MA.


Background: Sugar sweetened beverages have been reported to be associated with 
increased risk for diabetes and albuminuria, but there are currently no data on how sugar 
or artificially sweetened beverages may affect kidney function decline.


Methods: We identified 3256 women participating in the Nurses’ Health Study who 
had had data on sugar sweetened beverage (SSB) or artificially sweetened soda intake and 
eGFR change between 1989 and 2000. SSB included soda, fruit juices, punch, and iced tea. 
This group included 730 diabetic women participating in a sub-study of kidney function. 
Cumulative average beverage intake was derived from the 1984, 1986, and 1990 food 
frequency questionnaires. Serving categories included <1/month (referent), 1-4/month, 
2-6/week, 1-1.9/day, and >2/day. The primary outcome was > 30% decline in eGFR over 
11 years as estimated by the 4-variable MDRD equation; we also examined “rapid” eGFR 
decline defined as > 3 ml/min/1.73 m2 per year. Multivariable models were adjusted for 
age, hypertension, BMI, diabetes, cigarette smoking, physical activity (METS/week), 
cardiovascular disease, and caloric intake.


Results: Median age was 67 years, 97% were Caucasian, 54% had HTN, 24% were 
diabetic, and median eGFR was 85 ml/min/1.73 m2 at baseline in 1989. In this group, 372 
(11.4%) experienced an eGFR decline > 30%; this reflected a median increase in plasma 
creatinine of 0.33 mg/dl. Multivariable adjusted models revealed that consumption of > 2 
servings per day of artificially sweetened soda was independently associated with eGFR 
decline >30% (OR 2.02, 95% CI 1.36 to 3.01) and > 3 ml/min/1.73 m2 per year (OR 2.20, 
95% CI 1.36 to 3.55). No increased risk for eGFR decline was observed for <2 servings/
day of artificially sweetened soda. No significant associations were observed with SSB 
(OR 0.93, 95% CI 0.71 to 1.23) or sugar sweetened soda (OR 1.56, 95% CI 0.84 to 2.91) 
(ORs for eGFR decline >30%) and either measure of eGFR decline. The results did not 
vary by diabetes status.


Conclusions: Consumption of > 2 servings per day of artificially sweetened soda is 
associated with a two-fold increased risk for kidney function decline.


Disclosure of Financial Relationships: nothing to disclose
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Increased Fructose Intake Is Not Associated with Albuminuria in the 
National Health and Nutrition Examination Survey (2003-2006)  Diana I. 
Jalal, Gerard Smits, Richard Johnson, Michel Chonchol.  University of Colorado 
Denver, Aurora, CO.


Consumption of fructose in the form of sucrose or high fructose corn syrup has increased 
dramatically in industrialized nations. Evidence from animal studies suggests that fructose 
mediates endothelial dysfunction, and contributes to the progression of kidney disease. We 
hypothesized that fructose consumption is associated with increased risk of albuminuria 
in the US adult population. Methods: The cross-sectional association between fructose 
intake in the form of added sugar and micro- or macro-albuminuria was examined in 4315 
adults, 18 years of age or older, with no prior history of hypertension or diabetes, who 
participated in the National Health and Nutrition Examination Survey (NHANES). Fructose 
intake was calculated based on the NHANES dietary questionnaire. Foods such as fruit 
juices, soft drinks, bakery products, and candy were included. Fruits were excluded from 
the calculation as they are high in ascorbate, antioxidants, and potassium that counter the 
effects of fructose. Multivariate logistic regression analysis was preformed to evaluate 
whether fructose intake is independently associated with micro- or macro-albuminuria. 
Results: Of the 4315 participating adults, 299 (7%) had micro or macro-albuminuria. The 
participants that had albuminuria were significantly older, had higher blood glucose levels, 
and greater sodium intake. No significant difference was noted in their fructose intake as 
compared to the individuals that did not have albuminuria. Univariate logistic regression 
analysis revealed no significant association between fructose intake and albuminuria (Odds 
Ratio 1.3; 95% C.I. 0.8, 1.5; p: 0.4). After adjusting for age, sex, race, smoking, BMI and 
waist circumference, lipids, glucose, uric acid, physical activity and dietary confounders 
such as sodium intake, the multivariate analysis remained not significant (Odds Ratio 1.0; 
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95% C.I. 0.7, 1.4; p: 0.9). Conclusion: High fructose intake in the form of added sugars 
does not appear to be associated with albuminuria in the US adult population with no 
previous history of hypertension or diabetes.


Disclosure of Financial Relationships: nothing to disclose
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The Effects of Macronutrients (Carbohydrate, Fat, and Protein) on 
Estimated GFR: Results from the OMNI-HEART Trial  Edgar R. Miller,1 
Cheryl Anderson,1 Frank Sacks,2 Lawrence J. Appel.1  1Medicine, Johns 
Hopkins University, Baltimore, MD; 2Nutrition, Harvard School of Public 
Health, Boston, MA.


To date, most studies that tested the effects of macronutrients on kidney function focused 
on dietary protein, often in persons with CKD. The purpose of this study is to determine 
the effects on estimated GFR (eGFR) of a carbohydrate-rich diet (CARB, similar to the 
DASH diet), a protein-rich diet (PROT, protein predominantly from plant sources), and 
an unsaturated fat-rich diet (UNSAT, predominantly monounsaturated). The trial was a 
randomized, 3 period, cross-over feeding study originally designed to compare the effects of 
the diets on blood pressure (BP) and lipids in adults with pre- or Stage 1 hypertension without 
CKD. Although different in macronutrient composition, each diet was healthy (reduced in 
saturated fat and sodium, and rich in minerals). Fasting serum creatinine, cystatin-C, and 
β-2 microglobulin (biomarker of eGFR (inverse association)) were measured at baseline 
and the end of each 6 week feeding period. Creatinine- and cystatin-based eGFR’s (cc/
min/1.73 m2) were calculated from the MDRD and Grubb equations. Results: 164 adults, 
55% African-American, 45% women, with a mean (SD) age 54 (11) yrs were randomized. 
Baseline serum creatinine and cystatin-C were 0.79 mg/dl (0.20) and 0.89 mg/L (0.13), 
respectively. Diet characteristics and effects are presented.


Consumption of the PROT diet significantly increased eGFR (cystatin-C) from baseline 
and in comparison to the CARB diet. Reduced β -2 microglobulin levels with consumption 
of the PROT diet corroborate observed effects. Conclusion: Consumption of the PROT 
diet increased eGFR in adults with normal kidney function. The clinical relevance of these 
findings needs to be considered in the context of the previously observed beneficial effects 
of the PROT diet on lipids and BP.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2754


Low Calorie Diet Reduces Albuminuria in Proportion to the Improvement 
in Serum Leptin Level and Fractional Excretion of Uric Acid in Obese Men  
Tetsuro Takeda,1 Keiko Yamamoto,1 Noriaki Iino,1 Ichiei Narita,1 Akihiko Saito.2  
1Clinical Nephrology & Rheumatology, Niigata University Graduate School of 
Medical and Dental Sciences, Japan; 2Applied Molecular Medicine, Niigata 
University Graduate School of Medical and Dental Sciences, Japan.


BACKGROUND and PURPOSE: Albuminuria, an indicator of CKD and a risk 
marker of cardiovascular disease, is a frequent sign of obese individuals. The effects 
and mechanisms of low calorie diet (LCD) on the reduction of albuminuria are not 
determined. We investigated the effects of a 12-week LCD program on albuminuria and 
other parameters.


METHODS: Thirty-three obese male volunteers (age 36.6 ± 6.9 years, BMI >25 kg/
m2) were enrolled in the 12-week weight reduction program, with 30 of them completing 
it. Of these, 20 subjects had metabolic syndrome (based on the Japanese criteria). No one 
was taking medications for diabetes or dyslipidemia. The program substituted evening meals 
with low-calorie formula food (MICRO-S®) for the first 4 weeks, followed by bi-weekly 
dietary counseling sessions with nutritionists.


RESULTS: The mean weight loss was 5.2 ± 2.9 kg (5.6% of the original BW). The 
baseline urinary albumin/creatinine ratio (ACR) ranged from 2.8 to 52.9 mg/gCre. After 
the program, BMI, waist circumference, BP, and leptin were significantly decreased. 
Overall, ACR hardly changed (11.9 ± 12.4 → 8.8 ± 5.3 mg/gCre). However, in the cases 
with ACR >8 mg/gCre at the baseline (n=11), ACR was more effectively reduced (22.9 
± 15.1 → 12.7 ± 6.4 mg/gCre) without a change in eGFR. The reduction of ACR was 
correlated with the decrease in the serum leptin level and the increase in the fractional 
excretion of uric acid (FEua). No other parameters like insulin resistance were associated 
with the reduction of ACR.


CONCLUSIONS: Our LCD program is effective in reducing albuminuria and 
improving adipocytokine profiles in obese men. In the subjects with relatively high 
ACR at the baseline, ACR is significantly associated with serum leptin and FEua. The 
relationship between albuminuria and FEua suggests that LCD simultaneously improves 
albumin reabsorption and uric acid excretion in proximal tubules of the subjects. Leptin 
may be involved in this process.


Disclosure of Financial Relationships: nothing to disclose
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Dietary Supplementation with a Probiotic Formulation (Kibow Biotics®) 
on CKD III and IV Patients – A Short Term Pilot Scale Study in Canada  
Natarajan Ranganathan,1 Eli A. Friedman,2 Paul Y. Tam,3 Venkat Rao,4 Pari L. 
Ranganathan.1  1Kibow Biotech Inc, Newtown Square, PA; 2Renal Sciences, 
Downstate Medical Center – State University of NY, Brooklyn, NY; 3Nephrology 
Clinic, Corporate Medical Center – Scarborough Hospital, Ontario, NY, 
Canada; 4Department of Nutritional Sciences, University of Toronto, Toronto, 
ON, Canada.


Purpose: To test the effects of probiotics as a dietary supplementation on CKD 
patients


Methods: A prospective, randomized, double blind, crossover, placebo-controlled, 
6-month trial of probiotic bacteria was conducted in 16 outpatients in Ontario, Canada. 
Primary endpoints included effect on hematologic, biochemical, fecal variables, and 
general well being as in the form of Quality of Life (QOL). These outcomes were evaluated 
from biochemical parameters, mainly: blood urea nitrogen (BUN), creatinine, uric acid, 
and C-reactive Protein (CRP) as a general inflammatory marker. QOL was assessed on a 
subjective scale of 1 to 10 as the secondary parameter.


Results: A total of thirteen patients completed the study: The average mean difference 
of BUN and Uric acid concentration were evaluated during placebo or the probiotic 
treatment period (month 3 - 1 or month 6-4). Average mean difference of BUN values 
reduced significantly (mean of 4.52 mmol/L to -2.93 mmol/L, p = 0.002), while the average 
mean difference of uric acid values reduced moderately (mean of 50.62 µmol/L to -24.70 
µmol/L, p=0.050) and insignificant decreases in serum creatinine were observed. Also 
the average fecal pH of the probiotic bacteria cohort (pH = 6.94) was significantly lower 
than the placebo cohorts (pH=7.29) with a p=0.05. Neither gastrointestinal nor infectious 
complications were noted in any subject with improved QOL.


Conclusion: Orally administered probiotic bacteria selected and formulated to 
metabolize nitrogenous wastes may be clinically useful to lower the levels of urea and uric 
acid. In addition, the QOL parameter has had an improvement with a p value of >95%. A 
major limitation of this trial is its small size that may have precluded detection of changes 
in other biochemical or hematologic changes that would be evident in larger cohorts.


Disclosure of Financial Relationships: ownership: Kibow Biotech Inc; patent: 
Assigned to Kibow Biotech Inc; employer: Kibow Biotech Inc.
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Regular Soda Consumption, Hyperuricemia, and Kidney Disease in the 
Atherosclerosis Risks in Communities Study  Andrew S. Bomback,1 Vimal 
Derebail,1 David Shoham,2 Cheryl Anderson,3 Lyn Steffen,4 Wayne Rosamond,1 
Abhijit Kshirsagar.1  1University of North Carolina at Chapel Hill; 2Loyola 
University Chicago; 3Johns Hopkins University; 4University of Minnesota.


Background: Increased consumption of regular soda may lead to elevations in uric acid 
levels due to the metabolism of the high fructose corn syrup sweetener. We hypothesized 
that consumption of regular soda would be associated with hyperuricemia and, as a potential 
consequence, reduced kidney function.


Methods: We used data from 15,745 participants in the Atherosclerosis Risk in 
Communities (ARIC) Study who completed the baseline dietary questionnaire and had 
measurements of serum creatinine and uric acid at baseline and at 3 and 9 years of follow-
up. Regular soda consumption was divided into three levels: <1 soda per day, 1 soda per 
day, and >1 soda per day. Odds ratios for binary outcomes of hyperuricemia (>5.7 mg/dl 
in women and >7.0 mg/dl in men) and chronic kidney disease (CKD, estimated GFR <60 
ml/min/1.73m2) were evaluated using logistic regression. Odds ratios for CKD were then 
analyzed within strata of uric acid levels.


Results: Compared to subjects who drank <1 soda per day, consumption of >1 soda 
per day was associated with an increased odds of prevalent hyperuricemia (OR 1.31, 
95% CI 1.12-1.54) and CKD (OR 1.46, 95% CI 0.96-2.22). In stratified analysis, the 
odds ratio for CKD among subjects who drank >1 soda per day increased in conjunction 
with uric acid levels, from 0.28 (0.04-2.03) in subjects with uric acid <6.0 mg/dl to 2.59 
(1.18-5.71) in subjects with uric acid levels >9.0 mg/dl. In longitudinal analyses, however, 
consumption of >1 soda per day was not associated with the development of hyperuricemia 
(OR 1.17, 95% CI 0.95-1.43) or CKD (OR 0.82, 95% CI 0.59-1.16). Neither preexistent 
hyperuricemia nor development of hyperuricemia modified the lack of association between 
soda consumption and incident CKD.


Conclusions: High consumption of regular sodas was associated with prevalent 
hyperuricemia and CKD but not incident disease of either kind in this large cohort.


Disclosure of Financial Relationships: nothing to disclose
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Uncontrolled Hyperuricemia Was Associated with Decrease of Renal 
Function  Fang Wang,1 LuXia Zhang,1 Li Zuo,1 LiuSheng Liu,2 Hai Yan Wang.1  
1Division of Nephrology, Peking University First Hospital, Beijing, China; 
2Beijing Hypertension League Institute, Beijing, China.


Purpose: Cross-sectional data are of limited value in pursuing causative factors of 
chronic kidney disease (CKD). The aim of the study was to reveal the effective interventional 
strategies for the progression of renal function.


Methods: A cohort of 1551 residents older than 40 years were screened for CKD in 2004 
and 2008. Questionnaire, albumin-creatinine ratio (ACR) in spot urine sample and estimated 
glomerular filtration rate (eGFR) were tested in both years. Treatment information of 
hypertension, diabetes, hyperlipidemia and hyperuricemia were collected. Participants with 
blood pressure≥140/90mmHg in both years were considered as uncontrolled hypertension. 
Individuals with hyperuricemia(uric acid level above 360mmol/l in femle or 420umol/l in 
male) in both years were defined as uncontrolled hyperuricemia. Decrease renal function 
was defined as eGFR decrease more than 20%. A logistic regression model was performed 
to test the association between uncontrolled hyperuricemia and renal function decrease, 
adjusted by age, gender, baseline eGFR, ACR, and control of hypertension, diabetes, 
hyperlipidemia and hyperuricemia.


Results: Decrease of renal function was found in 385 participants (25.8%). All cause 
mortality was 2.6% (59 participants).Compared with those without renal function decrease. 
Participants with derease renal funciton were older (60.61±9.42y vs 59.08±9.41y, P=0.006), 
had lower baseline eGFR (93.09±21.72 vs 82.22±14.31 ml/min per 1.73m2, P<0.001) and 
higher percent of albuminuria (5.69% vs 8.57%, P=0.034). Risk factors of decrease renal 
function were older age (OR 1.048; 95%CI 1.031-1.065 per 10-year increase), baseline 
eGFR (OR 1.060, 95% CI 1.049-1.071 per 1 ml/min per 1.73m2 decrease, baseline ACR 
(OR 1.089; 95%CI 1.016-1.203 per 1 mg/g increase), uncontrolled hypertension (OR 1.364, 
95%CI 1.009-1.844) and uncontrolled hyperuricemia (OR 2.729, 95%, CI 1.378-5.405).


Conclusion: Our result showed after multi-variable adjustment, uncontrolled 
hyperuricemia was a predictor of renal fuction decrease. Further study is needed to validate 
the necessity of anti-hyperuricemia therapy.


Disclosure of Financial Relationships: nothing to disclose
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Associations of Blood Lead with Glomerular Filtration Rate Estimated 
with CKD-EPI and Serum Cystatin C-Based Equations  June Spector,1 
Ana Navas-Acien,1 Jeffrey Fadrowski,2 Eliseo Guallar,1 Bernard Jaar,1 Virginia 
Weaver.1  1Johns Hopkins Bloomberg School of Public Health, Baltimore, MD; 
2Johns Hopkins School of Medicine.


Background: Low level lead exposure is widespread, and it has been implicated as a 
chronic kidney disease risk factor in recent research. Few studies have evaluated associations 
of lead dose with newer, potentially more accurate estimates of kidney function.


Methods: We compared associations of blood lead and estimated glomerular filtration 
rate (eGFR) in a cross-sectional study of 3709 adults aged 20 years and older who 
participated in the 1999-2002 National Health and Nutrition Examination Survey cystatin 
C subsample. GFR was estimated using three different equations: a serum cystatin C based 
equation (Stevens et al. AJKD 51, 2008) and two creatinine-based equations (Chronic 
Kidney Disease Epidemiology Collaboration [CKD-EPI] and MDRD, as an established 
comparison). Logistic and linear regression analyses were used to examine associations 
of blood lead level with reduced eGFR (<60mL/min/1.73m2) and change in mean eGFR, 
respectively.


Results: The geometric mean blood lead was 1.71 µg/dL. After adjustment for survey 
year, socio-demographic factors, CKD risk factors, and blood cadmium, the odds ratios 
(95% CI) for reduced eGFR using the MDRD, CKD-EPI, and cystatin C-based equations 
were 1.72 (1.21, 2.45), 1.71 (1.10, 2.66), and 1.93 (1.02, 3.68), respectively, comparing 
the highest to the lowest blood lead quartiles. The differences (95% CI) in mean eGFR for 
these equations were -1.91 (-4.37, 0.55), -1.66 (-3.99, 0.66), and -4.19 (-7.43, -0.95) mL/
min/1.73m2, respectively, comparing the highest to the lowest lead quartiles. Differences 
(95% CI) in mean eGFR for a doubling of blood lead were -0.69 (-1.57, 0.20), -0.71 (-1.59, 
0.17), and -1.53 (-2.82, -0.25) mL/min/1.73m2, respectively.


Conclusions: In this representative sample of US adults, the magnitude of the 
association between blood lead and eGFR was greatest using the cystatin C-based 
equation. These findings provide novel evidence of differences in lead associations by 
GFR estimating equation.
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B-Type Natriuretic Peptide at the Time of Referral to Nephrologist Predict 
the Renal Outcome in Chronic Kidney Disease (CKD) Patients Not on 
Dialysis  Keiko Yasuda,1 Koichi Sasaki,1 Masaki Hatanaka,1 Yoshitsugu Obi,2 
Tomonori Kimura,2 Terumasa Hayashi.1  1Department of Nephrology, Izumisano 
Municipal Hospital, Rinku General Medical Center, Osaka, Japan; 2Department 
of Geriatric and Nephrology, Osaka University Graduate School of Medicine, 
Osaka, Japan.


Purpose: Although the significance of BNP elevation, commonly seen in CKD patients 
not on dialysis, remains unknown, we conducted to evaluate the role of BNP level as a 
predictive marker of poor renal outcome.


Methods: 237 patients with CKD stage3-5 not on dialysis were prospectively enrolled 
from single department of nephrology as a hospital cohort from August 2004 to December 
2008. Exclusion criteria were age over 90, malignancy, active infection, low cardiac ejection 
fraction (<40% by ultrasound), and rapid progressive glomerulonephritis. We used Cox 
proportional hazards analysis to determine the independent predictor among the clinical 
data (e.g. age, gender, DM, history of CVD, Cr, Ca, P, Hb, blood pressure, and BNP) at the 
time of referral to nephrologist for renal outcome. ROC analysis was used to determine best 
cut-off value of BNP to predict renal outcome. Combined renal endpoint was doubling of 
baseline serum Cr or end stage renal disease requiring dialysis. Endpoint free renal survival 
was calculated by Kaplan Meier analysis and compared by log-rank test.


Results: The mean follow-up period was 2.5±1.1 years. Median age was 65. 65.8% were 
men and 37.9% had DM. Median serum Cr level was 2.7mg/dl. BNP was significantly higher 
among 147 patients who reached the combined renal endpoint compared with 90 patients 
who did not (116.0ng/l vs 54.5 ng/l, p<0.001). After adjustment with other established 
predictive factors of renal outcome (Cr, Ca, Hb), BNP was selected to be a strongest marker 
for renal endpoint (Hazard ratio 1.173, 95%CI 1.000-1.376). The optimal cut-off value 
of BNP suggested by ROC analysis was 69.45ng/l. The patients with BNP above cut-off 
point revealed a significantly poor renal outcome compared with those below cut-off point.
Conclusions: The present study suggests that BNP might be a predictive marker for the 
renal outcome and a guide for management of cardio-renal interaction.
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Serum Uric Acid Predicts End Stage Renal Disease in Chronic Kidney 
Disease Patients  Chi-Chih Hung, Wan-Chun Liu, Shang-Jyh Hwang, Hung-
Chen Chen.  Nephrology, Kaohsiung Medical University Hospital, Kaohsiung, 
Taiwan.


Background: Serum uric acid (UA) is a risk factor for cardiovascular disease in general 
population. However, whether UA is a risk factor for end stage renal disease (ESRD) is 
controvertial. Taiwan has high incidence of both hyperuricemia and ESRD. We would thus 
hypothesize that UA is a risk factor for ESRD in chronic kidney disease (CKD) patients.


Method: From 2002.11.11 to 2008.12.31, 1672 patients joined integrated CKD care 
program in Kaohsiung Medical University Hospital. All biochemical data 3 months 
before and after the enrollment were averaged and collected. Renal outcome and survival 
were followed till 2008.12.31. Chi-square test, t-test, Kaplan-Meier survival analysis and 
multivariate cox regression analysis were used and p value less than 0.05 was considered 
as significant.


Results: UA level increased significantly from CKD stage 1 to 5 (p<0.05, compared 
with CKD stage 1). In the multivariate linear regression, UA correlated only with male 
gender, use of anti-hyperuricemic drug, calcium and phosphate (p<0.01) but not GFR. 
The patients were thus divided by median UA level (male: 7.9 mg/dl; female: 7.1 mg/dl) 
as hyperuricemia (HUA) and normouricemia (NUA) group. The HUA group had higher 
percentage of DM, hypertension, cardiovascular disease, and use of anti-hyperuricemic drug 
than the NUA group (all p<0.05). Also the HUA group had lower glomerular filtration rate 
(GFR), lower albumin, lower hematocrit, higher body mass index and higher phosphate than 
the NUA group (all p<0.05). Kaplan-Meier survival analysis showed lower renal survival 
rate in HUA group (p<0.05). The 3 year renal survival rate was 69.5% vs 81.2% in HUA 
group and NUA group, respectively. However, the mortality was not different between two 
groups. In the multivariate cox regression analysis, albumin (HR 0.471; 95% CI 0.332 to 
0.669), HUA group (HR 1.441; 95% CI 1.024 to 2.030), male (HR 1.502; 95% CI 1.075 
to 2.101), urine protein creatinine ratio (HR 1.106; 95% CI 1.054 to 1.161), and GFR (HR 
0.873; 95% CI 0.845 to 0.901) were risk factors for ESRD.


Conclusion: Serum UA level at time of enrollment predicts ESRD in CKD patients 
in Taiwan.
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Associations of Low-Level Cadmium Exposure with Renal Function in 
Lead Workers  Virginia Weaver,1 Byung-Kook Lee,2 Bernard Jaar,1 Nam-
Soo Kim,2 Patrick Parsons,3 Andrew Todd,4 David Simon,5 Brian Schwartz.1  
1Johns Hopkins University Bloomberg School of Public Health, Baltimore, 
MD; 2Soonchunhyang University, Asan, Republic of Korea; 3New York State 
Department of Health, Albany, NY; 4Mount Sinai School of Medicine, NY; 
5Biostatistical Consulting, Cincinnati, OH.


Exposure to cadmium at environmental levels, e.g., urinary Cd < 2.0 µg/g creatinine, is 
widespread; recent data suggest nephrotoxicity even at these lower levels. Few studies have 
examined the impact of low-level cadmium exposure in workers who are occupationally 
exposed to other nephrotoxicants such as lead. Therefore, we evaluated associations of 
urinary cadmium, a measure of cumulative dose, with renal function measures (serum 
creatinine, measured and calculated creatinine clearances, and estimated glomerular 
filtration rate [eGFR] using the MDRD equation) in lead workers. Recent and cumulative 
lead dose was assessed with blood and tibia lead, respectively. In 684 lead workers, 
mean (SD) blood and tibia lead, urine cadmium, and eGFR were 23.2 (14.3) mg/dl, 27.1 
(29.3) mg Pb/g bone mineral, 1.13 (0.63) µg/g creatinine, and 97.7 (19.4) ml/min/1.73m2, 
respectively. After adjustment for age, sex, body mass index, hypertension, diabetes, 
smoking, current or former lead worker job status, and blood and tibia lead, cadmium was 
associated with serum creatinine, calculated creatinine clearance and eGFR. Ln cadmium 
was associated with eGFR (β = 9.5 ml/min/1.73 m2; 95% CI = 5.9-13.0). An interquartile 
range (25th to 75th percentile) higher cadmium (0.7 to 1.34 µg/g creatinine) was associated 
with a 6.1 ml/min/1.73 m2 higher eGFR. Results were similar in models unadjusted for 
lead dose. Occupational cadmium exposure is a known risk for chronic kidney disease; 
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whether hyperfiltration is mechanistically involved as it may be in lead, a similar metal, 
remains unknown. These results suggest hyperfiltration but, due to the cross-sectional 
study design, we cannot exclude a normal physiologic response in which renal filtration 
has a greater impact on urine cadmium levels than exposure does at these lower cadmium 
exposure levels.
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Improvement in Renal Function with Intensive Statin Therapy in Older 
Patients without Increased Muscle Symptoms: The SAGE Trial  Prakash 
C. Deedwania,1 Peter Stone,2 Rana Fayyad,3 Rachel Laskey,3 Daniel J. Wilson.3  
1Central California Healthcare System, Fresno, CA; 2Brigham and Women’s 
Hospital, Boston, MA; 3Pfizer Inc., New York, NY.


Background: Many clinicians remain concerned about the use and safety of high-
intensity statin therapy in older patients with or without chronic kidney disease (CKD). 
This post hoc analysis examined the effect of intensive statin therapy with atorvastatin 
(ATV) or pravastatin (PRV) on renal function (eGFR) and muscle/liver safety in older 
patients with coronary heart disease (CHD) treated for 1 year in the Study Assessing Goals 
in the Elderly (SAGE) trial.


Methods: Of 891 CHD patients aged 61-86 years randomized to ATV 80 mg or PRV 
40 mg in SAGE, 858 participants with baseline and follow-up renal function assessments 
were stratified into CKD and non-CKD populations on the basis of MDRD eGFR and NKF 
kidney disease classification, (CKD defined as eGFR <60 ml/min/1.73m2). Mean change 
in eGFR was compared between treatment groups and by CKD status, with an ANCOVA 
model using treatment, baseline eGFR, and center.


Results: At baseline, 49% of SAGE patients had CKD. Overall, eGFR improved in 
both treatment groups, but was greater with ATV than PRV (Table). Myalgia was the most 
common muscle AE reported in the safety analysis (25 non-CKD and 15 CKD patients). 
One case of myopathy was reported in a CKD patient; and no rhabdomyolysis. ALT/AST 
were elevated in 4.3% of the ATV group vs 0.2% with PRV (p<0.001).


Conclusion: The anticipated fall in eGFR did not occur as intensive statin therapy 
improved eGFR in an older population with CHD and a high prevalence of CKD without 
increased risk of muscle toxicity. The improvement was more marked with ATV 80 mg.


Patients without CKD Patients with CKD
ATV PRV ATV PRV


N 227 213 206 212
Age, years 71.6 72.0 73.2 73.0
Male, % 82.0 84.5 55.3 54.7
Baseline eGFR*, ml/min/1.73 m² 70.4±7.8 70.6±7.9 51.6±6.5 52.0±6.5
Change in eGFR**, ml/min/1.73 m² 2.1±0.8 -1.0±0.8 2.8±0.5 2.3±0.5


p<0.0003 p=0.474
*mean ± SD; **LSmean ± SE


Disclosure of Financial Relationships: consultant: Pfizer, AstraZeneca (both 
<$10,000).
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The Conventional vs. Intensive Treatment of Renal Insufficiency Study 
(CITRIS). A 4 Years Prospective Study  Eduardo Podjarny,1,5 Jacques 
Bernheim,1,5 Menahem Chouraqui,2 Igal Hekselman,3,5 Uri Goldbourt.4,5  
1Nephrology & Hypertension, Sapir Medical Center, Kfar-Saba; 2Clalit 
Mushlam, Clalit Health Services, Tel Aviv, Israel; 3Dept of Family Medicine, ; 
4Dept of Epidemiology and Preventive Medicine, ; 5Sackler Faculty of Medicine, 
University of Tel Aviv, Israel.


The burden of chronic disease (CKD) has dramatically increased. This 4 years 
prospective study was designed to evaluate whether intensive treatment [IT] of CKD patients 
[stage 3-4] delays the need for dialysis or transplant (RRT] and decreases mortality.


IT patients, aged 18-79 years, were examined each 1-3 months. Their outcome was 
compared with that of a control group [C] matched by gender, age, serum creatinine, 
eGFR and economic status. The latter were treated by GP’s, Endpoint incidence rates were 
compared using the Cox proportional hazard model to adjust for confounders. The present 
data summarized results after a mean follow-up of 1127±506 days


RESULTS:
Screening included 1200 patients, 413 of whom were excluded and the other 787 


patients [IT 322 and C 465] with an initial eGFR between20-60 ml/min/1.73m2 [IT 40.1±12.4 
and C 39.2±13.5 ml/min/1.73m2 ] were the object of the study.


The IT and C groups were similar regarding age [72 ±7 and 68± 10], male/female 
ratio, hypertension [87% and 91%], Diabetes [52% and 45%], CVA 18% and 20%] and 
heart failure [38% and 32%]


Results
RRT was required for 31 patients in the IT group and for 67 patients in the C group. 


The incidence of RRT per 1000 patients-day follow-up was 7.4 (95% confidence interval 
[CI] 5.2-10.6) for the IT vs 13.3 (95% CI 10.5-17.0) for C, p=0.01, controlling for age 
and sex.


The adjusted Hazard ratio (HR) to need of RRT in the IT, compared with C, adjusted 
for initial serum creatinine was 0.65 (95% CI, 0.42-1.00), p=0.05 and when adjusted also 
for age and mean initial serum creatinine it was 0.59 (95% CI, 0.38- 0.91,p=0.016).


The HR for mortality alone it was 0.69 (CI, 0.52-0.91), p=0.01 and for the combined 
endpoint of mortality and RRT was 0.62 (95% CI, 0.44-0.87, p=0.006).


These results, showing a dramatic 38% decrease in mortality and need of RRT 
emphasizes the need of intensive nephrologist care in ckd patients stage 3-4


Disclosure of Financial Relationships: nothing to disclose
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Development and Validation of a General Population Renal Risk Score  N. 
Halbesma,1 D. F. Jansen,2 R. P. Stolk,2 P. E. De Jong,1 R. T. Gansevoort.1  1Dpt 
of Nephrology, University Medical Center Groningen; 2Dpt of Epidemiology, 
University Medical Center Groningen.


There is a need for prediction scores that can identify subjects at increased risk to 
develop CKD who may benefit from early preventive treatment. Therefore, based on data 
from the PREVEND study, a prospective population-based cohort study with sequential 
follow-up (7 yrs), we developed and validated a General Population (GP) Renal Risk 
Score. 6809 subjects had two or three eGFR measurements during follow-up. Subjects 
were defined as having a renal event when they had the 20% most rapid renal function 
decline and an eGFR value <60mL/min/1.73m2 during follow-up. Characteristics of these 
subjects: male 43 %, age 62 yrs, change in renal function –3.2 mL/min*1.73m2/year. We 
used the split-sample method to build a multivariate prediction model. Possible predictors 
were selected based on univariate logistic regression analyses. In the derivation set (2/3 of 
the population) the complete prediction model contained baseline eGFR, age, UAE, SBP, 
CRP and WHR (waist-to-hip ratio) as significant, independent predictors of a renal event. 
The area under the ROC curve was 0.84. In the validation set (1/3 of the population) the 
area under the ROC curve was again excellent (0.80). For clinical use we developed a 
score sheet based on this model (table). In case a subject has 25 points, he/she has a risk 
of 4% to reach a renal event within 7 years (30 points, 9%; 35 points, 19%; 40 points, 
35%; 50 points, 74%). Given the high validity of this Renal Risk Score we hope that this 
score may be of help to identify subjects at increased risk for developing CKD who may 
benefit from early treatment.
Variable Points Variable Points Variable Points
eGFR (mL/min/1.73m2) UAE (mg/24hr) CRP (mg/L)
>90 0 <30 0 <3 0
75-90 14 30-150 2 3-10 2
60-75 21 150-300 5 >10 6
<60 25 >300 9
Age(yrs) SBP (mmHg) WHR
<40 0 <160 0 1st tertile (<83) 0
40-60 1 160-180 4 2nd tertile (83-92) 2
>60 6 >180 7 3rd tertile (>92) 3
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Potential Risk Factors for Progression in CKD Patients  Mei-Chuan Kuo, 
Chi-Chih Hung, Shang-Jyh Hwang, Jia-Jung Lee, Shih-Meng Yeh, Kang-Kuei 
Lin, Hung-Chun Chen.  Nephrology, Kaohsiung Medical University Hospital, 
Kaohsiung, Taiwan.


Background: The highest incidence of end stage renal disease(ESRD) in the world 
is Taiwan. For decreasing the incidence of ESRD, team of chronic kidney disease (CKD) 
was set up in our hospital since Dec 31, 2002. Despite of intensive intervention, rapid 
progression was still found in many patients. This aim of this study is to evaluate the 
potential risk factors to influence the progression of CKD.


Material and Method: Patients that ever joined this program from Dec 31, 2002 to 
Dec 31, 2008 with following up period for more than one year were enrolled. The slope 
declines for estimated glomerular filtration rate that more than -1ml/min/1.73m2/year was 
defined as progression group and -5ml/min/1.73m2/year was defined as rapid progression 
(RP) group. By comparison with the demographic and laboratory data, we can get the 
potential risk factors for the progression of CKD. The statistic methods we used include 
chi-square test, student’s t test and logistic regression.


Results: Six hundred and seventy five patients(female: 286, male: 389, age: 63±13.7 
y/o) were enrolled in this study. Before enrolling into CKD program, 462 (68.4%) patients 
had eGFR slope decline more than -1ml/.min/1.73m2/year and 207 (30.7%) patients were 
rapid progression. After this program, 130 patients (19.3%) remain rapid progression. The 
follow up days in rapid progression groups is shorter than others (675 ±310 vs 845 ±397, 
p<0.001). By single variant analysis, older age, severity of proteinuria, lower hematocrit, 
higher serum cholesterol and phosphate level, rapid progression before CKD program and 
diabetes mellitus (DM) were risk factors for progression. After multivariant analysis, only 
severity of proteinuria and higher low density cholesterol at enrolled point are significant 
risk factors for CKD progression.


Conclusion: Severity of proteinuria is still the most significant risk factors for CKD 
progression despite of intensive CKD education program.


Disclosure of Financial Relationships: nothing to disclose
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Factors Associated with Decline in Kidney Function in a Population-
Based Sample  O. S. Indridason,1 O. Viktorsdottir,1 M. B. Andresdottir,1 H. 
Gudmundsdottir,1 T. Aspelund,2 V. Gudnason,2,3 R. Palsson.1,3  1Landspitali 
University Hospital; 2Icelandic Heart Association; 3University of Iceland, 
Reykjavik, Iceland.


Objective. The aim of this study was to assess the rate and determinants of decline in 
kidney function in adult subjects.


Methods. We studied data from the Reykjavik Heart Study (RHS) comprising 9,229 
men and 10,027 women, aged 33-85 years, who participated 1967-1996. We obtained 
serum creatinine (SCr) values from the RHS database and all major medical institutions 
in Iceland and included in the study subjects who had at least one follow-up SCr. Subjects 
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older than 75 years were excluded. The slope of the change in eGFR in ml/min/1.73 m2 
per year was calculated and ANCOVA used to examine the association between the eGFR 
slope and other factors.


Results. A total of 4,072 men and 3,794 women were included. Mean age at first visit 
was 48.8±7.8 and 50.2±9.0 years and the duration of follow-up was 12.2±8.0 and 16.7±8.6 
years for men and women, respectively. The baseline eGFR in men was 84.1±15.2 and 
74.0±15.3 ml/min/1.73 m2 in women. CKD was present in 374 men and 767 women, of 
whom163 men and 67 women had proteinuria. The change in eGFR was -0.15±0.35 ml/
min/1.73 m2 per year in men and -0.11±0.32 in women (P<0.001). In men, proteinuria, BMI, 
ESR, diabetes and eGFR <60 were associated with a more negative eGFR slope, whereas 
age was associated a less negative slope. In women, ESR, SBP, proteinuria, eGFR <60 
and cholesterol were associated with a more negative slope, but age with a less negative 
slope. Adjusted mean slopes for men with and without proteinuria were -0.50 (95% CI, 
-0.60, -0.44) and -0.14 (-0.15, -0.12), and in women -0.24 (-0.32, -0.16) and -0.10 (-0.12, 
-0.09) ml/min/1.73 m2 per year. The steepest adjusted slope was observed in subjects with 
proteinuria and eGFR <60, -0.66 (95% CI, -0.79, -0.53) ml/min/1.73 m2 per year in men 
and -0.37 (-0.56, -0.19) in women.


Conclusions. Proteinuria and low eGFR at baseline are associated with the greatest 
decline in kidney function. Loss of eGFR is faster in men than women and depends on 
several additional risk factors. Inflammation may confer a greater risk of decline than 
traditional cardiovascular risk factors.


Disclosure of Financial Relationships: nothing to disclose
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A Longitudinal Study on the Rate of Renal Decline in a Community-
Based Population  William F. Clark,1 J. Macnab,2 J. Sontrop,2 L. Moist,1,2 R. 
Suri,2 A. Garg.1,2  1Medicine, University of Western Ontario; 2Epidemiology & 
Biostatistics, University of Western Ontario, Canada.


Background: Most studies of age-related renal decline are from clinical populations 
and are limited by the methods used to estimate change over time. Here, we characterize 
the change in renal function in a community-based population. Age-related change in 
estimated glomerular filtration rate (eGFR) is compared across groups defined by health 
status and presence of chronic kidney disease (CKD).


Methods: A cohort of 3630 adult participants (age 18 to 84 years) were identified from 
the Walkerton Health Study (Canada, 2002-8). Median follow-up time was 6 years, and 
median number of serum creatinine measurements was five. Information collected from 
medical records and screening at study entry was used to identify participants with CKD 
(eGFR<60 mL/min/1.73 m2 or microalbuminuria) and those with known risk factors for 
CKD (hypertension, diabetes, obesity, and cardiovascular disease). Participants with no risk 
factors or indication of renal impairment were considered healthy. Age-related change in 
eGFR was determined using a multilevel model adjusted for gender and the time-varying 
effects of hypertension and body mass index at each assessment.


Results: Healthy participants (n=1194) had an average decrease in eGFR of 0.56 ml/
min/1.73m2/yr. Participants in the risk factor group (n=1687) had a decline in eGFR of 
0.60 ml/min/1.73m2/yr. Participants diagnosed with CKD (n=751) experienced an average 
decrease in eGFR of 0.83 ml/min/1.73m2/yr. A decline in GFR was experienced by 47% of 
healthy participants, 48% of at-risk participants, and 44% of those with CKD. Male sex was 
associated with a higher initial GFR; however, change in GFR did not vary with sex.


Interpretation: This study provides a more accurate characterization of age-related 
renal decline in a non-referred community-based population. Compared to previous research, 
this study includes a wider age range and adjusts for time-varying risk factors. Accurate 
characterization is necessary for assessing therapeutic effectiveness, and provides further 
insight into renal decline that occurs as part of normal aging independent of age-related 
comorbidities.
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Can Serial Screening on eGFR in the General Population Identify Subjects 
with Future Renal Function Decline?  M. van der Velde, N. Halbesma, P. E. 
de Jong, R. T. Gansevoort.  Nephrology, UMCG, Netherlands.


Previous studies suggest that in the general population, a single low eGFR has little 
predictive value for renal function decline during follow-up. The present study investigates 
whether serial measurements of eGFR can predict future renal function decline.


Included were subjects from the general population, who participated in the 
PREVEND study and completed 3 screening rounds at 3-yr intervals. Their renal function 
decline was estimated by the slope of a linear regression line fitted through the 3 eGFR 
measurements. Potential progressors were selected after the 3rd screening by the following 
criteria: rapid renal function decline (slope≤ -1.25 ml/min/1.73m²/yr), that was consistent 
(eGFR3<eGFR2<eGFR1) and reliable (R² of the regression line >0.8). Additionally, 
eGFR1 should be below the estimated mean eGFR for their age and sex. These subjects 
were invited for a detailed nephrological work-up.


Out of 5862 subjects, 189 met the selection criteria. These potential progressors were 
more often male than non-progressors (61 vs 50%, p=0.003), had lower mean eGFRs (at 
baseline 75 vs 81, and at 3rd screening 62 vs 79 mL/min/1.73m², both p<0.001) and more 
rapid renal function decline (-2.00 vs -0.38 ml/min/1.73m²/yr, p<0.001). Out of 189 subjects, 
175 agreed to undergo a nephrological work-up. At this work-up, mean eGFR had risen to 
67 ml/min/1.73m², mean slope had improved to -1.3 ml/min/1.73m²/yr and only 32 out of 
175 subjects (18%) still met the criteria for progressor. Out of these 32 subjects, 50% were 
hypertensive, 25% had microalbuminuria, 13% macroalbuminuria, 8% erythrocyturia, 4% 


leukocyturia and 13% had abnormalities (ADPKD) on a renal ultrasound. A multivariate 
prediction model showed that among the 175 potential progressors, only albuminuria level 
was significantly associated with further eGFR decline.


In the general population, the majority of subjects who have a decline in eGFR at 3 
subsequent screening rounds do not have further eGFR decline during follow-up. This 
suggests that serial population screening on eGFR has limited value. Measurement of 
albuminuria next to serial measurements of eGFR, however, will enhance risk prediction 
for future renal function decline.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2769


A Prospective Comparison of Prednisone Combined with Mycophenolate 
Mofetil or Cyclophosphamide in Inducing Remission of Microscopic 
Polyangiitis with Renal Involvement  Fei Han, Xiaohui Zhang, Xiayu Li, 
Qiang He, Xuelin He, Qun Li, Suya Wang, Huiping Wang, Jianghua Chen.  The 
Kidney Disease Center, First Affiliated Hospital, College of Medicine, Zhejiang 
University, Hangzhou, Zhejiang, China.


We prospectively compared two cohorts of microscopic polyangiitis (MPA) patients 
with renal involvement. The diagnosis of MPA was in accordance with the criterion from 
Chaper Hill Consensus Conference. The renal involvement was confirmed by clinical 
manifestations and renal biopsy of segmental necrotizing and crescent glomerulonephritis. 
Patients in both groups received intravenous methylprednisolone pulse 360-500mg/d for 3 
days, followed by oral prednisone 0.6-0.8mg/kg.d and gradually tapering after one month. 
Simultaneously, patients in mycophenolate mofetil (MMF) group (n=19) received MMF 
1.0-1.5g/d and patients in cyclophosphamide (CTX) group (n=22) received intravenous 
CTX 0.75-1.0g/m2 body surface area monthly. Both were followed for 6 months or death. 
Five patients were lost to follow-up (3 in CTX group and 2 in MMF group). The baseline 
BVAS were 17.6±4.3 in CTX group and 17.8±4.2 in MMF group (p=NS). The baseline 
serum creatinine levels were 306.9±163.0µmol/L in CTX group and 318.7±283.4µmol/L 
in MMF group (p=NS). At month 1, the creatinine levels were 237.5±112.3µmol/L in 
CTX group and 167.2±92.3µmol/L in MMF group (p<0.05). At month 6, the creatinine 
levels were 127.5±58.8µmol/L, with 7/22 below 133µmol/L in CTX group compared 
with 114.9±49.7µmol/L (p=NS), with 12/19 below 133µmol/L (p<0.05) in MMF group. 
The remission rate was 63.6% in CTX group and 78.9% in MMF group (p=NS). Three 
patients in CTX group and one patient in MMF group received maintaining dialysis within 
6 months (p=NS). The pneumonia rate was 31.8% in CTX group and 26.3% in MMF 
group (p=NS). Two patients died in CTX group (one sudden death for unknown reason, 
one acute pancreatitis and gastrointestinal bleeding) and one patient died in MMF group 
(severe pneumonia). We concluded that both MMF and CTX combining with prednisolone 
could effectively induce remission and improve renal function in Chinese MPA patients, 
the MMF regimen may result a relatively rapid response on renal function.
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Clicical Evidence of LDL-Apheresis Therapy for Drug Resistant Nephrotic 
Syndrome Based on Interim Results of POLARIS Study  Eri Muso,1 Takao 
Saito,2 POLARIS Study Group.3  1Divisoin of Nephrology and Dialysis, 
Kitano Hospital, Tazuke Kofukai Medical Institute, Osaka, Japan; 2Division of 
Nephrology and Rheumatology, Fukuoka University Hospital, Fukuoka, Japan; 
3Jananese Society of Kidney and Lipids Research, Japan.


Background: Hyperlipidemia is known to be not merely a complication but a major 
exacerbating factor in long-standing NS. LDL-apheresis (LDL-A) has been applied for 
drug-resistant NS as an alternative therapy to induce remission via improving hyperlipidemic 
condition. Although a good number of clinical studies suggested the therapeutic 
effectiveness of LDL-A(Muso et al Clin. Nephrol.2007), the level of clinical evidence 
remains insufficient. Therefore a multicenter prospective study, POLARIS (Prospective 
Observational Survey on the Long-Term Effects of the LDL-Apheresis on the Drug Resistant 
Nephrotic Syndome) is ongoing in Japan.


Methods: Refractory NS patients who had been resistant to primary medication for 
at least one month were prospectively recruited to the study and treated with LDL-A (1-3 
sessions/week, max 12 sessions) in facilities which were registered in advance. In the 
study design of POLARIS, the clinical data are to collect before and at the completion 
of LDL-A sessions and also six months and two years after the initiation. In the current 
study, the interim data of the initiation and the completion of the treatment with 57 patients 
were analyzed.


Results: LDL-A significantly reduced proteinuria in 38 out of 57 (66.7%) patients 
and improved hypoproteinemia in 32 of 57 (57.1%) at the completion of the treatment. 
Moreover 27 of 57 (49.1%) were relieved from NS showing the decrease of proteinuria 
below 3.5 g/day., The duration of NS before start of the treatment was significantly shorter 
in patients who were responsive for LDL-A.


Conclusion: A short-term analysis of 57 patients registered in POLARIS study revealed 
the therapeutic effectiveness of LDL-A for drug resistant NS. Rapid relief of dyslipidemia by 
LDL-A might provide early remission in at least 50% of NS patients resistant to conventional 
medication. The completion of POLARIS study may present additional long-term effect 
of LDL-A on these patients.


Disclosure of Financial Relationships: nothing to disclose
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Rituximab (RTX) in the Treatment of Idiopathic Membranous Nephropathy 
(IMN)  Fernando C. Fervenza,1 S. B. Erickson,1 P. H. Nachman,2 J. J. Dillon,1 
N. Leung,1 M. C. Hogan,1 L. T. Hickson,1 Q. Qazi,3 E. J. Bergstralh,1 M. V. 
Irazabal,1 A. Erin,1 D. C. Cattran.4  1Division of Nephrology and Hypertension, 
Mayo Clinic, Rochester, MN; 2Division of Nephrology, UNC Chapel Hill, NC; 
3Division of Nephrology, Aurora Medical Group, WI; 4Division of Nephrology, 
University of Toronto, ON, Canada.


In IMN i.v. RTX 1g on days 1-15 leads to complete (CR; <0.3g/24h) or partial (PR; 
≤3.5) remission of proteinuria (P) in 60% of cases at 12 mo (Kidney Int 73, 117-125, 2008). 
Pharmacokinetic analysis showed RTX levels at 1/2 of those in non-proteinuric patients and 
may result in undertreatment. We postulate that 4 weekly doses of RTX, with re dosing at 
6 mo, would result in a more effective and prolonged B cell depletion, a higher remission 
rate while maintaining a similar safety profile. Twenty patients (17M/3F), median age 48 
(range 29-80) and P >5g/24h on ACEi/ARB for >4 mo + SBP <130mmHg prospectively 
received RTX (375mg/m2) on days 1, 8, 15 and 22 and no other immunosuppressant. RTX 
was repeated at 6 mo regardless of P. Follow up (FU) was at 3, 6, 9, 12, 18 and 24 mo. 
All patients tolerated RTX well and achieved B cell depletion [Baseline mean CD19+ B 
cells = 193.36 cells/µl (range 60-524); Day 28 = 1.05/µl (range 0-5)]. Mean ± SD baseline 
creatinine = 1.5±0.5 mg/dl. Baseline P = 11.9±4.9g/24h (range 5.7-26.5) decreased to 
7.3±4.1g, 6.6±5.3g, 4.1±3.4g and 4.2±3.8 g/24h (0.3-14.4) at 3, 6, 9 and 12 mo, respectively 
(p<0.001, paired t-test). In 20 patients who completed 12 mo FU, CR occurred in 1 (5%) 
and PR in 9 (45%). Five patients had a limited response (LR=>50% reduction in P but > 
3.5g/24h) and 5 patients did not respond (<50% reduction in P). In patients who responded 
P continued to decrease. Of 11 patients who completed 18-mo FU, 3 are in CR. One patient 
with LR at 12 mo converted to PR. Based on within patient slopes (log scale), the monthly 
drop in P was 11±8.3% (P<0.001), and was not significantly (p=0.4) different from the 
monthly drop of 15±16% (P=0.003) obtained with RTX 1g days 1-15. We conclude that 
RTX is well-tolerated. Both dosing regimens appear similarly effective in reducing P at 
12 mo. Longer FU is needed to monitor for late remissions.


Disclosure of Financial Relationships: grant/research support: Genentech.
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A Long-Term Follow-Up of Corticosteroid Therapy in Patients with 
Membranous Nephropathy  Akihiro Tojo, Kensuke Asaba, Maristela L. 
Onozato, Satoshi Kinugasa, Kikuno Hanamura, Hiroki Miyazaki, Toshiro 
Fujita.  Division of Nephrology and Endocrinology, University of Tokyo, Tokyo, 
Japan.


Membranous nephropathy is one of the common causes of the nephrotic syndrome 
in adults, and the efficacy of corticosteroid therapy is controversial. We evaluated the 
long-term effect of corticosteroid therapy in patients with membranous nephropathy. 
Forty-one patients with biopsy-proven membranous nephropathy in the last 20 years were 
retrospectively assigned to patients treated with prednisolone (PSL, n=17) or patients not 
treated with prednisolone (non-PSL, n=24). Non-PSL group patients were mainly treated 
with renin-angiotensin-aldosterone system (RAS) inhibitors (79%) and statins (67%), and 
they were also used in PSL group (70% and 47%, respectively). Baseline age, sex, blood 
pressure (SBP: 134±5 vs. 135±3 mmHg, PSL group vs. non-PSL group, respectively), 
urinary protein (5.23±0.87 vs. 5.05±0.87 g/gCr, NS) and eGFR (63.3±7.4 vs. 68.5±4.8 mL/
min/1.73m2, NS) were similar at biopsy between 2 groups. There were no differences in 
renal histological lesions including glomerulosclerosis and interstitial fibrosis, and fibrotic 
area calculated by computer image soft was not different between two groups (11±1 vs. 
11±1 %, NS). At the last observation (mean follow-up of 5.3±0.8 years), urinary protein 
reduced to the same level in both groups (1.75±0.52 vs. 2.12±0.92 g/gCr, NS), however, 
eGFR decreased faster in the PSL group (50.8±6.2 vs. 60.1±4.4). Kaplan-Meier survival 
with end-points including ESRD, doubling of serum creatinine and death was significantly 
better in the non-PSL group than in the PSL group (P = 0.021). In conclusion, treatment with 
prednisolone did not improve renal survival in membranous nephropathy. RAS inhibitors 
without corticosteroid are safe and effective treatment in the membranous nephropathy.
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Clinicopatholgical Manifestation in Patients of Idiopathic Membranous 
Nephropathy with Relapse  Shinji Kitajima,1 Hiroyuki Yamauchi,1 Akinori 
Hara,1 Kiyoki Kitagawa,1 Norihiko Sakai,1 Kengo Furuichi,1 Hitoshi 
Yokoyama,2 Shuichi Kaneko,3 Takashi Wada.1  1Department of Nephrology, 
Kanazawa University Hospital, Kanazawa, Ishikawa, Japan; 2Department of 
Nephrology, Kanazawa Medical University Hospital, Kanazawa, Ishikawa, 
Japan; 3Department of Disease Control and Homeostasis, Kanazawa University 
Graduate School of Medical Science, Kanazawa, Ishikawa, Japan.


BACKGROUND: Patients of idiopathic membranous nephropathy (IMN) sometimes 
relapse after remission. However, clinical manifestation of relapsing IMN remains unclear 
so far. Thus, predisposing clinicopathological features of patients with relapse after 
remission were examined.


METHODS: One hundred thirty six patients (82 males and 54 females; mean age 45.5 
years) with biopsy proven IMN from 1965 to 2005 were followed for more than three years 
in Kanazawa Universitiy Hospital. Based on the electron microscopic findings, the patients 


were assigned to two groups, homogeneous type and heterogeneous type (synchronous 
electron dense deposits or various phases of dense deposits in basement membrane, 
respectively). Clinicopathological features were evaluated for relapse.


RESULTS: One hundred out of 136 patients (74%, 58 males and 42 females) achieved 
complete remission(CR) or incomplete remission I(ICRI) (proteinuria < 1 g/day and plasma 
albumin concentration > 3.0g/dl) after initial treatments. 86% of homogeneous group 
and 38% of heterogeneous group achieved this criteria. Twenty four out of 100 patients 
relapsed after CR or ICRI (24%, 14 males and 10 females; mean age, 56.7 years). The mean 
remission duration was 116 months, and the longest duration of remission was 456 months. 
Although, 10 out of 24 patients (42%, 6 males and 4 females) achieved CR or ICRI, this 
rate was lower than initial one (74%). The relapse rate of heterogeneous group(43%) was 
higher than that of homogeneous group(25%).


CONCLUSION: These findings suggest that electron microscopic findings 
demonstrating heterogeneous type was susceptible to relapse in patients with remission and 
that the rate of CR or ICRI seemed to be lower once patients with IMN relapsed.


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Outcome of Patients with Membranous Nephropathy after 
Rituximab Therapy  M. V. Irazabal, A. Eirin, S. B. Erickson, N. Leung, J. J. 
Dillon, H. Keryakos, D. C. Cattran, F. C. Fervenza.  Division of Nephrology 
and Hypertension, Mayo Clinic, Rochester, MN.


In patients with membranous nephropathy (MN) rituximab (RTX) therapy induces 
complete (CR) or partial remission (PR) of proteinuria in 60% of the patients at 12 months. 
However, long-term follow-up data is not available. We report the long term follow-up 
(median 36 months) of 15 previously reported patients treated with RTX [Kidney Int. 
2008;73:117-25]. Patients received RTX monotherapy (1g) on days 1 and 15. Ten patients 
with proteinuria >3g/24h and >15 CD19+ B cells/µl at 6 months, were retreated with a 
second identical course of RTX. In the 14 patients who completed 12 months of follow-up, 
CR (proteinuria <0.3g/24h) was achieved in 2 patients and PR (proteinuria <50% peak value 
and <3g per 24hs but >0.3g/24h) in 6 patients. At 36 months, 6 patients are in CR. Two 
patients are in PR with proteinuria = 0.6 g/24h and 2.2 g/24h. Of the 6 remaining patients 
2 were started on cyclosporine (CSA) 15 and 18 months after RTX. One patient achieved 
CR at 27 months after starting CSA therapy while the other had proteinuria decreased to 
0.7g/24h. In this last patient, discontinuation of CSA resulted in a relapse of NS. Two 
other patients developed ESRD 15 and 18 months after RTX therapy; one patient died of 
a lung CA; and 2 were lost in follow-up. One patient who had achieved CR relapsed at 
36 months post RTX (proteinuria = 1.1g/24h). He was treated with RTX 1g and achieved 
CR 4 months later. Finally, of 5 patients who have completed a 48 months follow-up, 4 
are in CR (proteinuria <0.3g/24h) and one in PR (proteinuria = 1.5g/24h) and proteinuria 
continues to decrease from his 36 months follow-up (proteinuria = 2.2g/24h). In conclusion, 
in patients who respond to RTX, the antiproteinuric effect continues to be observed beyond 
the first 12 months after RTX therapy. In contrast to other forms of therapy (e.g. CSA) 
the effect appears to be sustained long-term with relapses been uncommon. In addition, 
it demonstrates that patients who show initially respond to RTX could be successfully 
retreated in case of a relapse and that failure to respond to RTX does not preclude response 
to other immunosuppressive therapy.
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The Prevalence and Associated Factor of Renal Tubular Damage in 
General Japanese Population: The Takahata Study  Kosuke Kudo, Tsuneo 
Konta, Kazunobu Ichikawa, Satoshi Takasaki, Ami Ikeda, Yusuke Mashima, 
Masato Hoshikawa, Kazuko Suzuki, Isao Kubota.  Department of Cardiology, 
Pulmonology, and Nephrology, Yamagata University School of Medicine, 
Yamagata, Japan.


Background. The injury of renal tubules induced by various insults plays an important 
role in the development of renal diseases. However, the prevalence and risk factor of renal 
tubular damage have been unclear in general population. To clarify this point, we conducted 
a community-based study using urine beta 2-microglobulin-creatinine ratio (UBCR) as a 
marker of tubular damage. Methods. UBCR and albuminuria were assessed from morning 
spot urine in 3115 Japanese adults. Estimated GFR was obtained by modified MDRD 
equation with Japanese coefficient. Results. In this study median UBCR was 111.9 µg/g 
and high UBCR levels (≥300 µg/g) were found in 394 (12.6%) subjects. Among them, the 
overlap with albuminuria and renal insufficiency (estimated GFR <60 ml/min/1.73m2) were 
observed in 200 (50.8%) and 49 (12.6%) subjects, respectively. Along with the increase 
of UBCR, the prevalence of past history of myocardial infarction or stroke was increased. 
In multivariate analysis, the positive relations with high UBCR were observed in aging, 
hypertension, albuminuria, renal insufficiency and increased urine sodium excretion. 
Especially, the strong correlation of log UBCR with log UACR (r=0.390, p<0.001) and 
estimated 24-hour urine sodium excretion (r=0.356, p<0.001) were observed. Conclusion. 
Our study revealed that renal tubular damage was common in general Japanese population 
and had a significant relationship with the various renal disorders. For the prevention of 
end-stage renal disease, more attention should be paid to occult renal tubular damage in 
general population.
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Unrecognised Acute Kidney Injury (AKI) and Chronic Kidney Disease 
(CKD): Chicken or Egg?  Hannah Kilbride, Paul E. Stevens, Helen J. Hobbs, 
Tariq Z. Ali, Bernhard Klebe, Ian John, Jean E. Irving, Christopher K. T. 
Farmer.  Renal Medicine, Kent and Canterbury Hospital, Canterbury, Kent, 
United Kingdom.


Introduction: CKD stage 3-5 is common, the majority of patients do not progress and 
only a minority have an identified cause, so how do they develop CKD? We hypothesised 
that discrete, often ‘unrecognised’ and multiple, episodes of AKI contribute to CKD, and 
that those who progress are more likely to have episodes of AKI.


Methods: We undertook a retrospective cohort study of 486 consecutive referrals to the 
nephrology service with a GFR <60 mL/min/1.73m2. Serum creatinine data recorded on the 
pathology system from 1995 to 2008 was entered onto a database with clinical information 
available at the time of the request. GFR was calculated from the MDRD equation using 
calibrated creatinine levels. Cause of renal disease and co-morbidity data were obtained. 
Episodes of AKI were defined by RIFLE criteria.


Patients were grouped as stable or progressive by analysing rate of change of GFR. 
Progressors were further categorised by residual squares analysis into linear and stepwise. 
The number of AKI episodes were determined for each category.


Results: There was no statistical difference in age or the prevalence of malignancy 
between groups. Progression was associated with hypertension (HT), and stepwise 
progression with episodes of AKI, CVD, DM and HT.
Patient Characteristics


Linear progression Stepwise progression Stable p
n 53 167 268 -
Age mean (SD) 69 (14) 71 (12) 76 (9) >0.05
Male n (%) 34 (64%) 141 (84%) 100 (37%) <0.01
Malignancy n (%) 7 (13%) 24 (14%) 21 (8%) >0.05
Cardiovascular disease n (%) 21 (40%) 100 (60%) 92 (34%) <0.01
Diabetes mellitus n (%) 14 (26%) 80 (48%) 69 (26%) <0.01
Hypertension n (%) 33 (62%) 164 (98%) 83 (31%) <0.01
No. of patients with AKI (%) 9 (17%) 118 (70%) 89 (33%) <0.01
No. of AKI episodes/pt 0.21 1.1 0.46 -


Conclusion: Progression of CKD may be linear or stepwise. Stepwise progression is 
associated with comorbidity. Many of these patients have had multiple episodes of (often) 
unrecognised AKI contributing to progression of CKD.


Disclosure of Financial Relationships: nothing to disclose
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Morphological Renal Abnormalities by Ultrasound among Health Check 
Subjects: Clinical Significance of Silent Renal Stones or Cysts in Chronic 
Kidney Disease  Kiyonari Kato,1 Yoshinari Yasuda,2 Kiyoshi Shibata,3 Hideo 
Tawada,1 Yukio Yuzawa,2 Seiichi Matsuo.2  1Koujyukai Kasugai Hospital, 
Kasugai, Japan; 2Nephrology, Nagoya University Graduate School of Medicine, 
Nagoya, Japan; 3Kasugai City Medical Care Center, Kasugai, Japan.


Background: Chronic kidney disease (CKD) is diagnosed by low GFR or by any 
kinds of renal damage, including morphological abnormalities. Although renal stones or 
cysts without clinical symptoms are not a few findings, their clinical significance for renal 
impairment or proteinuira has not been clarified.


Objective: To survey morphological renal abnormalities by abdominal ultrasound 
among health check subjects in relation to CKD.


Methods: The study subjects were 9,298 people (4,719 males and 4,579 females, aged 
20 to 102 years), who underwent health check including abdominal ultrasound in Kasugai 
City Medical Care Center, from 2006 to 2007. Estimated GFR (eGFR) was calculated by 
the Japanese eGFR, and cases with eGFR less than 60 (mL/min/1.73m2) or with proteinuria 
in urine dipstick were diagnosed as CKD. Delta eGFR was evaluated in 4,691 cases whose 
eGFR could be calculated at an interval of 5 years.


Results: Numbers of cases with renal stones (S+) and cysts (C+) were 1,718 (18.5%) 
and 2,517 (27.1%), previously. eGFR in S+ and C+ groups were significantly lower than 
those without renal stones (S-) or cysts (C-) (S+: 71.10 +- 0.35, C+: 69.83 +- 0.17, S-: 
71.10 +- 0.35 and C-: 73.09 +- 0.17). Percentage of proteinuria was higher in S+ and C+ 
groups (S+: 8.42, C+: 6.4, S-: 4.55 and C-: 3.58%). In multivariate analysis, age, gender, 
current-smoking, dyslipidemia and obesity were significant risk factors for CKD, but renal 
stones or cysts was rejected. Delta eGFR for 5 years exhibited no significant difference 
among 4 groups (S+, C+, S- and C-).Conclusions: In ultrasound, renal stones or cysts is 
common morphological abnormalities even in health check subjects. Although renal stones 
and cysts were observed more frequently in cases with low GFR or proteinuria, they seems 
not to be associated with CKD onset or progression.
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An Open Label Long-Term Administration Study of Tolvaptan in Patients 
with Autosomal Dominant Polycystic Kidney Disease (ADPKD) in Japan  
Eiji Higashihara,1 Kikuo Nutahara,1 Shigeo Horie,2 Fumitake Gejyo,3 Akira 
Hishida.4  1Urology, Kyorin University School of Medicine, Mitaka, Tokyo, Japan; 
2Urology, Teikyo University School of Medicine, Tokyo, Japan; 3Nephrology, 
Niigata University School of Medicine, Niigata, Japan; 4Nephrology, Hamamatu 
University School of Medicine, Hamamatsu, Shizuoka, Japan.


Background: As tolvaptan, a vasopressin V2-receptor antagonist, has been shown 
to lower renal c-AMP and inhibit cyst enlargement in animal models orthologous to 
human ADPKD, the efficacy and safety of tolvaptan are being investigated in patients 
with ADPKD.


Methods: From December 2004 to May 2005, a phase 2 study of tolvaptan was 
conducted in 18 patients with ADPKD, and 17 of those patients consented to participate in 
a 3-year extension study. Beginning from April 2006, tolvaptan was administered at 15 mg 
twice a day. Total renal volume was measured by magnetic-resonance imaging.


Results: Of the 17 patients, there were 5 discontinuations from the study: one patient 
died due to intracranial hemorrhage, one withdrew due to renal impairment, one withdrew 
due to increased plasma creatinine level, and 2 withdrew for non-medical reasons.


Baseline values of serum sodium, serum creatinine, estimated GFR, and renal volume 
and their changes from baseline are as shown in.
Table 1
 BL Changes from base line
 (n=17) 24W (n=16) 48W (n=14) 96W (n=12)
S. sodium (mEq/L) 141.2±1.4 1.0±1.8 1.1±1.5 1.3±2.2
S. creatinine (mg/dL) 0.966±0.311 0.014±0.094 0.048±0.111 0.027±0.084
e GFR (mL/min/1.73 m2) 64.9±21.0 0.1±6.4 -2.1±7.8 -1.0±4.1
 BL (n=17) 24W (n=16) 52W (n=14) 104W (n=12)
Renal volume (mL) 1831±1095 -33±101 -58±149 -84±174


Adverse events associated with tolvaptan included thirst, dry mouth, increased urinary 
frequency, and dizziness, but none of these events were serious enough to discontinue 
administration.


Conclusions: At 2 years of treatment in a phase 2 3-year-extension study in patients 
with ADPKD, tolvaptan is well tolerated, and demonstrated beneficial effects on renal 
enlargement (ClinicalTrials.gov identifier: NCT00841568; off-label: Tolvaptan for 
ADPKD).


Disclosure of Financial Relationships: scientific advisor: Scientific Advisory Board of 
PKD Global Development Team of TEMPO Study.
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Improved Prognosis in Patients with Autosomal Dominant Polycystic 
Kidney Disease Reaching End Stage Renal Disease in Denmark 1990-2007  
Bjarne Orskov,1 Vibeke R. Sørensen,1 Bo Feldt-Rasmussen,2 Svend Strandgaard.1  
1Department of Nephrology, Copenhagen University Hospital, Herlev, Denmark; 
2Department of Nephrology, Copenhagen University Hospital, Rigshospitalet, 
Copenhagen, Denmark.


Introduction and Aim: Autosomal dominant polycystic kidney disease (ADPKD) is a 
common inherited disease, with a prevalence of one in a thousand people. About 8 % of all 
patients in renal replacement therapy (RRT) worldwide have ADPKD. We investigated the 
incidence, age at onset of end stage renal disease (ESRD), and survival of Danish ADPKD 
patients between 1990 and 2007.


Methods: Data are based on the Danish National Registry of patients in RRT from 
January 1st 1990 to December 31st 2007. For comparison the period of 18 years were divided 
into three consecutive six year intervals.


Results: A total of 693 ADPKD patients were treated in the study period. Incidence of 
ESRD in ADPKD patients increased by 1.2% annually, from 6.34 per million people (pmp) 
in 1990-1995 to 7.77 pmp in 2002-2007 (p<0.01). The number of female patients with 
ESRD increased from 38% to 47% (p<0.05). The mean age at onset of ESRD increased 
by 4.7 years in ADPKD patients during the study period (p<0.001). In a multivariate 
analysis comparing the first and second time intervals correcting for age, gender and 
treatment modality, survival improved by 38%, hazard ratio (HR) 0.62, CI 95% (0.49-0.80) 
(p<0.0001). A similar trend was found during the second and third time intervals (HR 0.80, 
CI 95% (0.56-1.15). However this was not significant, possibly due to the shorter follow 
up period. During the study period the median survival was 4.2 years in dialysis patients 
and 15.7 years in patients with a kidney transplant (p<0.0001).


Conclusions: The incidence of ESRD in ADPKD patients is slowly rising, and mean 
age at onset of ESRD has increased. Survival in both transplanted and dialysis patients 
with ADPKD has improved significantly during the study period.
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A Randomized Controlled Trial of Enzyme Replacement Therapy in Fabry 
Nephropathy: The Canadian Fabry Disease Initiative at Year Two  Michael 
L. West,1 Kaye M. LeMoine,2 Daniel G. Bichet,3 Joe T. Clarke,4 Robin Casey,5 
Sandra Sirrs,6 Christiane Auray-Blais.7  1Medicine, Dalhousie University, 
Halifax, NS, Canada; 2Medicine, Queen Elizabeth II Health Sciences Centre, 
Halifax, NS, Canada; 3Medicine, University of Montreal, Montreal, QC, Canada; 
4Metabolic Genetics, Hospital for Sick Children, Toronto, ON, Canada; 5Medical 
Genetics, University of Calgary, Calgary, AB, Canada; 6Medicine, University of 
British Columbia, Vancouver, BC, Canada; 7Genetics, University of Sherbrooke, 
Sherbrooke, QC, Canada.


The Canadian Fabry Disease Initiative (CFDI) is a multicentre study of Fabry disease 
(FD) with cohort 1a-those previously treated with enzyme replacement therapy (ERT) to 
continue ERT; cohort 1b ERT naive patients randomized 1:1 to agalsidase-beta 1.0 mg/kg 
q2wks or agalsidase-alfa 0.2 mg/kg q2wks; and cohort 1c ERT naive patients who do not 
meet Canadian ERT criteria or who refuse ERT. Variables studied are quality of life, pain, 
Mainz severity score index, eGFR, proteinuria, cardiac events, heart function, LVMI, stroke/
TIAs, hospitalization and death to determine the natural history, and clinical outcomes with 
ERT. Sub-studies of urine globotriaosylceramide (GB3) and anti-agalsidase antibody are 
included. Over two and a half years 244 patients (95 M, 149 F) have been enrolled: cohort 
1a 82, cohort 1b 37 and cohort 1c 125. Males had more severe disease than females with a 
higher MSSI, earlier age at diagnosis 2, younger age, lower eGFR and greater proteinuria. 
In cohort 1b, females predominated (23) over males (14). Clinical features at baseline did 
not differ in the two treatment arms except for older age at diagnosis and age at baseline 
in the agalsidase-beta group. Urine GB3 levels were lower with ERT and with female 
gender. Outcomes data in cohorts 1a and 1b for 24 months showed no differences between 
agalsidase-alfa and -beta. Further data will inform governments as to the effectiveness of 
ERT in FD and form the basis for future ERT funding in Canada. We conclude that in the 
short term no significant differences in clinical outcomes can be determined between the 
two forms of agalsidase treatment for Fabry nephropathy.


Disclosure of Financial Relationships: grant/research support: Shire Human Genetic 
Therapies Inc, Amicus Inc, Genzyme Corp; honoraria: Shire Human Genetic Therapies 
Inc, Amicus Inc, Genzyme Corp.
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Fabry Nephropathy (FN) and the Fabrazyme® and Arbs and ACE Inhibitor 
Treatment (FAACET) Study: Baseline Evaluation and Reduction of 
Proteinuria to ≤ 0.5 Grams/Day  David G. Warnock,1 Leslie Jackson,1 Christie 
P. Thomas,2 Emily Birrer,2 Tony Guasch,3 Dawn A. Laney,3 Joel Charrow,4 
Shanna Widera,4 FAACET Investigators.  1Medicine, University of Alabama at 
Birmingham, Birmingham, AL; 2Medicine, University of Iowa, Iowa City, IA; 
3Medicine and Genetics, Emory University, Atlanta, GA; 4Pediatrics, Childrens 
Memorial/Northwestern University, Chicago, IL.


Management of FN requires control of proteinuria and enzyme replacement therapy 
(JASN 18:2609, 2007). FAACET (NCT00446862) is a multi-site open label study of 
adults with FN, with control of proteinuria to <0.5 g/day (estimated from Urine Protein/
Creatinine Ratio of 0.5 g/g) and GFR stabilization over 2 years as the primary outcome 
measures. 20 patients at 8 sites completing the evaluation and titration phase (monthly 
visits x 3) are described herein:
eGFR and Urine Protein/Creatinine Ratio in Fabry Nephropathy


Historical Qualification Baseline Evaluation 3 Month Visit
Age M/F eGFR UPCR eGFR UPCR eGFR UPCR
41 (8.4) 13/7 105 (35) 1.84 (1.12) 83 (37) 0.89 (0.82) 73 (30) 0.63 (0.57)
mean (SD); eGFR, CKD-EPI estimated GFR; UPCR, urine protein/creatinine ratio 


The historical rate of loss of eGFR was -19 (27) ml/min/1.73 m²/year. The decrease in 
eGFR between baseline and Month 3 was expected as ACEI/ARB doses were increased. 
19/20 subjects were receiving ACEI and/or ARBs at baseline; doses were increased to titrate 
UPCR to < 0.5 g/g. Titration was successful in 11/20 patients. Adverse events included 
6 patients with serum K >5 but <5.7 who responded to dietary K restriction and reduced 
ACEI/ARB doses. 4 patients who had hemoglobin levels < 11 g/dl on ACEI or ARBs. 
Minimal problems with hypotension were encountered: mean baseline blood pressure was 
116(14)/70(11), and there was no significant change with ACEI/ARB titration. Conclusions: 
FAACET inclusion criteria identified FN patients at high risk of progression; most were 
previously given ACEI/ARB therapy, but had not been titrated to UPCR target of 0.5 g/g; 
titration of ACEI/ARB doses to reach the UPCR target < 0.5 g/g was successful in 11/20 
patients with minimal adverse events.


Disclosure of Financial Relationships: grant/research support: Genzyme, Amgen; 
consultant: Genzyme; scientific advisor: Genzyme, Amgen, Abbott, AMAG.
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Risk Factors for Proteinuria on Initial Visit for HIV Care and Subsequent 
Improvement  Rehan Shafique, Ashar Luqman, Robert B. Canada.  Nephrology 
Department, University of Tennessee Health Science Center, Memphis, TN.


PURPOSE OF STUDY
We sought to examine characteristics of patients presenting for initial HIV care, 


incidence of proteinuria, and factors associated with proteinuria. We also sought to determine 
the rate of ACE/ARB and anti-retroviral therapy usage and improvement in proteinuria.


METHODS
In a retrospective analysis, data were collected from all new patients referred to our HIV 


clinic in the year 2005. 1+ or higher protein concentrations on urinalysis was considered 
positive for proteinuria. Multiple logistic regression analysis was used to determine factors 
associated with presence of proteinuria on initial visit. We examined patients treated with 
ACE/ARB and anti-retroviral therapy and patients with improvement in proteinuria.


RESULTS
Total number of patients was 203 which were predominantly blacks and included 24 


diabetic, 60 hypertensive. 33 Hepatitis C, and 18 Hepatitis B patients. 52 had proteinuria 
on initial visit. Hypertension, high glucose level, low CD4 count, low hematocrit were 
associated with higher likelihood of having proteinuria.
Odds ratios for having proteinuria on initial clinic visit.
Variable Odds ratio 95% Confidence Limits
Gender ( Female Vs Male) 0.864 0.353 – 2.115
Race 1.649 0.400 – 6.801
Hypertension 2.552 1.047 – 6.219
Hematocrit 0.900 0.834 – 0.972
Glucose 1.034 1.010 – 1.058
Hepatitis B 0.584 0.128 – 2.661
Hepatitis C 1.813 0.618 – 5.317
CD 4 count 0.998 0.996 – 1.000


35 patients showed improvement in proteinuria. 19 patients with proteinuria were 
started on ACE/ARB, out of whom 8 showed improvement. No significant correlation 
between prescription of ACE/ARB, anti-retroviral therapy and improvement in proteinuria 
was found.


CONCLUSION
Proteinuria is common in patients presenting for initial HIV care. We found 


hypertension, high glucose, low CD 4 count and low hematocrit were associated with 
higher likelihood of having proteinuria. Further study is needed to better understand 
interventions which may subsequently improve proteinuria including ACE/ARB usage 
and anti-retroviral therapy.


Disclosure of Financial Relationships: nothing to disclose
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Earlier Diagnosis Allowing Earlier Therapy Delays Renal Failure in Alport 
Syndrome: Intrafamilial Comparison of Siblings in Eight Alport Families  
Oliver Gross,1 Christoph Licht,2 Manfred Weber,3 Gerhard-Anton Mueller.1  
1Nephrology and Rhematology, University Medicine Goettingen, Goettingen, 
Germany; 2Devision of Nephrology, Hospital for Sick Children, Toronto, 
Canada; 3Med. Clinic I, University of Witten-Herdecke, Cologne, Germany.


Alport syndrome (AS) is a common hereditary cause of end stage renal failure (ESRF) 
in adolescence. Renal biopsy and molecular genetics allow early diagnosis, however, no 
preventive medical therapy proven to delay ESRF can be offered to the young patients.


Eight sibling-pairs with AS originating from eight German families were evaluated by 
questionnaires and direct contact. Diagnosis was proven by renal biopsy and/or mutation 
analysis in all 16 patients. 5 families had X-chromosomal, 3 consanguine families autosomal 
mode of inheritance. Typically, initial diagnosis was made in the older sibling, therefore 
causing earlier diagnosis (and therapy) in the younger relative. Siblings were divided into 
(1) later or no therapy and (2) earlier therapy group. Later therapy included ACE-inhibition 
in one patient (with impaired Crea-Clearance) and no therapy in 7 patients. Earlier therapy 
included ACE-inhibition in all, additional AT1-antagonists in 3 and HMG-CoA-enzyme 
inhibition in 2 patients; average duration of therapy was 8.5 years in group 2, no adverse 
events were reported. At present, all 8 patients of group 1 reached ESRF at 19.6+/-8.5 years. 
In contrast, 5 patients (19, 29, 29, 33 and 43 years of age) of group 2 did not yet reach 
ESRF, 3 patients did at 28+/-12 years (p<0.05 compared to group 1).


In conclusion, our data provide first evidence that early diagnosis allowing early medical 
therapy in AS might delay renal failure. Further evaluation in much larger series of well 
defined patient groups are needed to address safety and efficiency issues of the optimal 
timepoint of initiation of therapy in children.
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Long-Term Outcomes of Pediatric IgA Nephropathy Pationts Who Had 
Positive Findings of IgA Deposits after Combined Therapy  Shojiro Okamoto, 
Yuko Hamasaki, Takeshi Ishikura, Tomoyuki Sakai, Hiroshi Hataya, Masataka 
Honda.  Nephrology, Metropolitan Kiyose Children’s Hospital.


Background:The development of IgA nephropathy (IgAN) is thought to involve the 
mesangial deposition of IgA. Severe IgAN in children is usually treated by combined 
therapy with prednisolone, immunosuppressants, dipyridamole, and warfarin. However, 
the relation between pathophysiologic characteristics and long-term outcomes is unclear. 
We retrospectively studied the correlation between residual IgA deposits in glomeruli and 
long-term outcomes.


Subjects and Methods: Twenty-eight children with IgAN (22 boys and 6 girls) were 
studied. The median age at onset was 10.4 years. All patients had diffuse mesangial 
proliferation and diagnosed as IgAN, requiring combined therapy. At the end of 2-year 
combined therapy and at the latest follow-up, patients were classified into the following 
5 categories: 1) complete remission, 2) hematuria alone, 3) mild proteinuria, 4) severe 
proteinuria, and 5) renal insufficiency. They were then classified as to whether they had 
a good prognosis (GP, categories 1 to 3) or a poor prognosis (PP, categories 4 and 5). In 
addition, residual IgA deposits were scored from (–) to (3+) before and after combined 
therapy.


Results: Median follow-up after the onset of IgAN was 8.9 years. Among the 28 
patients, 27 had a GP after combined therapy. IgA deposits persisted in 27 patients after 
combined therapy. Of these 27 patients, 26 had a GP after combined therapy, and 25 had a 
GP at the latest follow-up; the other 2 patients had a PP (1 severe proteinuria and 1 renal 
insufficiency). However, the degrees of IgA deposits after combined therapy remained 
moderate (2+) or worse in 26 patients.


Conclusion: Two years of combined therapy was effective in children with severe 
IgAN in terms of clinical manifestations. However, residual IgA deposits in glomeruli 
were confirmed after combined therapy in most patients. Since long-term outcomes of the 
severe IgAN after 2 years of treatment were generally good, we conclude that residual IgA 
deposits do not affect the progression of IgAN after combined therapy.


Disclosure of Financial Relationships: nothing to disclose
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Pediatric Cancer Survivors Are at High Risk for CKD  Jennifer G. Jetton,1 M. 
Fatih Okcu,2 Zoann E. Dreyer,2 Stuart L. Goldstein.1  1Renal Section/Pediatrics, 
Baylor College of Medicine, Houston, TX; 2Hematology-Oncology Section/
Pediatrics, Baylor College of Medicine, Houston, TX.


Few pediatric studies describe the long-term renal impact of cancer and its treatment. 
Recent published data from our center show children are at risk for chronic kidney disease 
(CKD)/chronic kidney injury (CKI) following a single episode of acute kidney injury. 
Given the multiple kidney insults that can occur during cancer treatment, the pediatric 
cancer survivor cohort may thus be at high risk for developing CKD/CKI. Such insults 
include not only nephrotoxic chemotherapies, but also tumor lysis, aminoglycosides, 
hypotension and sepsis. We therefore conducted a prospective study of patients (pts) 
followed in Texas Children’s Cancer Center Long-Term Survivor Clinic to determine their 
kidney outcomes. We hypothesized that these pts are at risk for CKD/CKI. Pts with kidney 
tumors, neuroblastoma, and stem cell transplant were excluded. Outcomes were: est GFR 
(high or low) by Schwartz formula (age<18 yrs) or MDRD (age≥18 yrs), hypertension 
(HTN, casual BP), microalbuminuria (MAlb), proteinuria (Prot), and tubular dysfunction 
(Tub dys, need for electrolyte supplementation).


103 pts (42% female) were enrolled from Oct 2008 to May 2009. Mean age at cancer 
diagnosis (dx) and visit were 5.6 ± 3.8 yrs (range 0.01-19.7 yrs) and 14.8 ± 5.2 yrs (range 
5.7-34.5 yrs) respectively. Most common cancer dx was ALL (n=64, 62%).


73/103 pts (71%) had at least 1 sign of CKD/CKI, 16 (22%) of whom had 2 signs, and 
2 (2.7%) had 3 signs. Number of pts with each kidney outcome is listed in the table.
Prevalence of Kidney Outcomes
HTN ↑ or ↓ GFR Prot MAlb Tub dys
35 (35%) 46 (46%) 4 (4%) 5 (5%) 3 (3%)


HTN+GFR GFR+MAlb HTN+Prot HTN+GFR+tub dys HTN+GFR+MAlb
13 (13%) 3 (3%) 3 (3%) 1 (1%) 1 (1%)


We observed a high prevalence (71%) of CKD/CKI in pediatric cancer survivors. Our 
data suggest this cohort is at risk for long-term renal sequelae as a result of their cancer 
experience and thus warrant regular surveillance. Future studies include 24-hour urine 
collection for creatinine clearance, 24-hr ambulatory BP monitor, and urinary biomarkers 
(NGAL, IL-18, KIM-1) to confirm these findings with greater precision.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2786


Previous Preeclampsia and Risk for Progression of Biopsy-Verified 
Chronic Kidney Disease to End-Stage Renal Disease  Bjørn Egil Vikse,1,2 
Stein Hallan,3,4 Leif H. Bostad,5 Torbjørn Leivestad,6 Bjarne M. Iversen.1,2  
1Renal Research Group, University of Bergen, Bergen, Norway; 2Department 
of Medicine, Haukeland University Hospital, Bergen, Norway; 3Department of 
Cancer Research and Molecular Medicine, Norwegian University of Science and 
Technology, Trondheim, Norway; 4Department of Nephrology, St Olav University 
Hospital, Trondheim, Norway; 5Department of Pathology, Haukeland University 
Hospital, Bergen, Norway; 6The Norwegian Renal Registry, Rikshospitalet, 
Oslo, Norway.


Background: We have recently shown that preeclampsia is an important risk factor 
for ESRD. No studies have investigated whether previous preeclampsia is associated with 
faster progression of kidney disease.


Material and Methods: Data from the Norwegian Kidney Biopsy Registry (has 
registered nearly all kidney biopsies since 1988) and the Medical Birth Registry of Norway 
(has registered all births since 1967) were linked. We included women who at kidney 
biopsy in 1988-2005 had been diagnosed with mesangioproliferative glomerulonephritis 
(158 women), benign nephrosclerosis (64) and chronic tubulointerstitial nephritis (31). 
Women were followed for development of ESRD using data from the Norwegian Renal 
Registry. Cox regression statistics were performed.


Results: Of the 253 included women, 34 developed ESRD 7.5±4.8 years (range 0.08-
18) after diagnosis. Mean age at first birth was 24.0±4.6 years and at time of diagnosis 
41.5±9.2 years. Women with preeclampsia in first pregnancy had a relative risk of ESRD of 
1.3 (95% CI 0.45-3.7) and women with preterm birth had a relative risk of 2.4 (1.001-5.9). 
After adjustments for age and estimated glomerular filtration rate at biopsy, the relative 
risks were 0.4 (0.13-1.5) and 1.0 (0.39-2.8). Compared to women with a first term birth 
without preeclampsia, women with term preeclampsia were diagnosed at a younger age (35 
vs 42 years) and women with preterm birth without preeclampsia had a lower estimated 
glomerular filtration rate at diagnosis (36 vs 65 ml/min/1.73m2).


Conclusion: Previous preeclampsia is not associated with faster progression of chronic 
kidney disease but may be associated with an earlier diagnosis of chronic kidney disease 
on kidney biopsy.
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Pregnancy in CKD: A Potential Problem Since the Early Stages  Rossella 
Attini,1 Elena Vasario,1 Marilisa Biolcati,1 Federica D’Amico,2 Valentina 
Consiglio,2 Salvatore Bontempo,1 Maria C. Deagostini,2 Tullia Todros,1 Giorgina 
B. Piccoli.1  1Unità Materno Fetale OIRM S. Anna, University of Turin, Turin, 
Italy; 2Scienze Cliniche e Biologiche, University of Turin, Orbassano, Turin, 
Italy.


Background. Chronic kidney disease (CKD) is a challenge for pregnancy; the new 
classification of CKD underlines the importance of early phases of the disease (persistent 
renal damage, normal renal function), less studied in pregnancy.


Aim: to evaluate pregnancy outcome in women referred to an Outpatient Unit for 
pregnant CKD patients, followed by the same nephrology gynecology team.


Methods. Prospective analysis, January 2002– May 2008. Start of observation: referral; 
end of observation: 1 month after delivery. Out of 120 pregnancies referred in CKD, 91 
singleton deliveries were selected for comparison with 267 physiological pregnancies 
followed in the same setting.


CKD was classified according to K-DOQI guidelines, based on data pre-pregnancy 
(when available) or at the first control. Differences were assessed by uni- and multivariate 
analysis.


Results. No maternal, nor neonatal death occurred. In the study group, 1 child is affected 
by dwarfism; 1has mild neurological resituates, 1 has a single kidney.


CKD patients differ from physiological cases for all the outcomes: need for pre-term 
delivery (< 37 week) and for caesarean section (44% and 58% versus 5% and 25% in 
physiological pregnancies; p<0.0001); need for neonatal intensive care unit 26% versus 
1% (p<0.0001).


The differences remain highly significant, considering stage 1 CKD (61 cases, mean 
age 31) versus controls (stage 1 CKD: caesarean sections: 57%, delivery <37 week: 28%, 
neonatal intensive care 16%; p<0.0001 vs physiological pregnancies).


In CKD proteinuria but not stage is correlated with outcomes in uni and multivariate 
analysis (proteinuria: caesarean section: univariate odds ratio (OR) 6.5, confidence intervals 
(CI) 1.4-30.4; multivariate OR 4.6; need for intensive care unit: univariate OR 7.3, CI 2.3-
23.3; multivariate OR 5.4 CI 1.4-21.8)


Conclusions. CKD is a challenge in pregnancy since the early stages. Early diagnosis 
and strict follow-up are needed for all CKD patients, even in the presence of normal renal 
function.


Disclosure of Financial Relationships: nothing to disclose
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Impairment of Endogenous Melatonin Rhythm Is Related to the Degree of 
Chronic Kidney Disease (CREAM Study)  Birgit C. P. Koch,1 Karien van der 
Putten,1 Eus Van Someren,2 Jos P. M. Wielders,1 Pieter M. Ter Wee,3 Elsbeth 
Nagtegaal,1 Carlo A. Gaillard.1  1Clinical Pharmacy, Internal Medicine and 
Clinical Chemistry, Meander Medical Center, Amersfoort, Netherlands; 2Sleep 
and Cognition, Netherlands Institute of Neuroscience, Amsterdam, Netherlands; 
3Nephrology, VU University Medical Center, Amsterdam, Netherlands.


Purpose
The pineal hormone melatonin plays a major role in circadian sleep-wake rhythm. 


Recently, we have found that the nocturnal endogenous melatonin rise, which is associated 
with the onset of sleep propensity, is absent in hemodialysis patients. Information on 
melatonin rhythm before initiating dialysis treatment is limited. Second, clear relationships 
exist between melatonin, core body temperature and cortisol in healthy subjects. In CKD, 
no data are available on these relationships.The aim of this study was to characterize the 
rhythms of melatonin, cortisol and temperature in relationship to renal function.


Methods
Over a 24-hour period, blood samples of 28 subjects with various degrees of renal 


function were collected every 2 hours. An intestinal telemetric sensor was used to measure 
temperature. The existence of a circadian rhythm was examined and Pearson correlation 
analysis was performed. Renal function was expressed as Cockcroft Gault GFR.


Results
The mean age was 71 years and 8 female patients were included. The raw mean 


melatonin levels decreased with decreasing GFR, as can be seen in Figure I.


With regards to the rhythm, GFR was significantly correlated to melatonin amplitude 
(r = 0.59, p = 0.003) and to total melatonin production (r = 0.51, p = 0.01), but not to 
temperature or cortisol. Interestingly, no associations were found among temperature, 
melatonin and cortisol.


Conclusion
As melatonin levels decreased with advancing renal dysfunction, exogenous melatonin 


may be evaluated in the management of sleep disturbances in patients with CKD.
Disclosure of Financial Relationships: nothing to disclose
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Plasma Osteoprotegerin Concentration Is an Independent Determinant of 
Aortic Stiffness in Chronic Kidney Disease Stages 3 & 4  Martin L. Ford,1 
Laurie A. Tomlinson,1 Edward R. Smith,1 Chakravarthi Rajkumar,1 John C. 
Kingswood,2 Stephen G. Holt.2  1Department of Medicine, Brighton and Sussex 
Medical School, Brighton, United Kingdom; 2Sussex Kidney Unit, Brighton and 
Sussex University Hospitals, Brighton, East Sussex, United Kingdom.


Purpose
Arteriosclerosis contributes to the arterial stiffening seen in chronic kidney disease 


(CKD), and this may be important in the cardiovascular morbidity and mortality prevalent 
in these patients. The circulating factor RANKL (receptor activator of nuclear factor-κB 
ligand) is thought to be an osteoclast activator, while its soluble decoy receptor OPG 
(osteoprotegerin) antagonises this effect. Data suggests that this regulatory system acts 
not only bone, but may also affect vascular calcification. OPG deficiency in animals leads 
to vascular calcification and osteoporosis. However studies in the dialysis population have 
noted the inverse relationship. We were interested in the role of these signalling molecules 
in the vascular calcification in earlier renal dysfunction.


Methods
We measured plasma OPG and RANKL concentration in patients with CKD stages 3 


& 4 who were not acutely ill and were enrolled in a prospective study of cardiovascular 
risk. We studied the association of these biochemical parameters with carotid-femoral pulse 
wave velocity (C-F PWV) measured using Complior™ and adjusted for mean arterial 
pressure (Adj. C-FPWV).


Results
112 patients (89M:23F, 22.3% diabetic), age 68 ± 12yrs with mean MDRD eGFR 32.2 


± 11.1ml/min were studied. Mean Systolic Blood Pressure (SBP) was 153.8 ± 20.2mmHg, 
mean diastolic BP 83.6 ±10.9mmHg. Mean adj. C-F PWV was 12.4 ± 2.3 m/s.


OPG and RANKL were correlated (r=0.448, p<0.001).
Adj. C-FPWV correlated directly with OPG (r=0.564, p<0.001) but not with RANKL 


(r=0.113, p=0.241).
In multivariate analysis independent predictors of adj. C-FPWV were OPG (β=0.397, 


p<0.001) and age (β=0.404, p<0.0001). Model R2=0.524. eGFR, SBP, urine protein:creatinine 
ratio, CRP, calcium, phosphate and PTH were not significant in this model.


Conclusion
Plasma OPG was an independent determinant of, and directly correlated with, aortic 


stiffness in CKD stages 3 & 4.
Disclosure of Financial Relationships: nothing to disclose
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Determination and Validation of Aortic Calcification Measurement from 
Lateral Bone Densitometry in CKD Patients  Nigel D. Toussaint,1 Kenneth 
K. Lau,2 Boyd J. Strauss,3 Kevan R. Polkinghorne,1 Peter G. Kerr.1  1Nephrology, 
Monash Medical Centre, Clayton, VIC, Australia; 2Radiology, Monash Medical 
Centre, Clayton, VIC, Australia; 3Clinical Nutrition and Metabolism, Monash 
Medical Centre, Clayton, VIC, Australia.


Aim: To determine and validate measurement of vascular calcification (VC) using dual-
energy X-ray absorptiometry (DXA) in patients with chronic kidney disease (CKD).


Background: VC is a major contributor to increased cardiovascular (CV) disease in 
CKD and an independent predictor of mortality. VC is inversely correlated with bone mineral 
density (BMD). Screening for VC may be useful to determine those at greater CV risk and 
DXA may have a dual role in providing VC measurement as well as BMD.


Methods: We report cross-sectional data on 44 patients with CKD stages 3-4. Patients 
had 1.Computed tomography (CT) scans through abdominal aorta and 2.Lateral lumbar 
DXA, to determine both aortic VC and BMD. Semi-quantitative measurement of VC from 
DXA was determined (blinded) using previously validated 8- and 24-point scales, and 
compared with VC from CT. BMD determination from L2-L4 vertebrae on CT was also 
compared to DXA-reported BMD.


Results: Patients, 66% male, 57% diabetic, had mean age 63.4yrs and mean eGFR 
31.4+/-12ml/min. Aortic VC was present in 95% on CT, mean 564.9+/-304 Hounsfield units 
(HU). Aortic VC was seen in 82% on lateral DXA, mean scores 6.6+/-5.8 and 1.4+/-1.1 
using 24-point and 8-point scales respectively. Strong correlation of VC measurement was 
present between CT and DXA (r 0.52, P<0.001). For DXA VC 24-point score, intraclass 
correlation for intra-rater agreement was 0.94 (8-point scale, ICC 0.90). Vertebral BMD 
measured by CT (mean 469.3HU L2-4) also significantly correlated with lateral DXA-
reported BMD (mean spine T-score -0.67+/-1.6) (r 0.56, P<0.001).


Conclusion: Despite limitations in CKD patients, DXA may be useful as lateral 
DXA images provide concurrent assessment of aortic calcification as well as lumbar spine 
BMD, both correlating significantly with CT measurements. Lateral DXA may provide VC 
screening to determine patients at greater CV risk.
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Maintenance Haemodialysis Patients Have High Incidence of Coronary 
Artery Calcifications  Breda Pecovnik Balon,1 Radovan Hojs,1 Mitja Rupreht.2  
1Nephrology, University Clinical Center, Maribor, Slovenia; 2Radiology, 
University Clinical Center, Maribor, Slovenia.


Introduction and aims
Cardiovascular disease accounts for more than 50% of deaths among persons with 


end-stage renal disease (ESRD).The aim of the study was to evaluate atherosclerosis and 
arterial calcification in patients with ESRD on maintenance haemodialysis using non-
invasive diagnostic imaging methods.


Methods
This cross-sectional study included 43 maintenance haemodialysis patients (17 female, 


27 male) aged 25-86 years who were on haemodialysis treatment for 1-286 months (mean 
dialysis vintage 52.1+59.2 months). We assessed the following circulating parameters: 
calcium (Ca), phosphorus (P), alkaline phosphatase, albumin, intact parathormon (PTHi), 
25OH vitamin D, fetuin A, lipids, homocysteine, CRP. Coronary artery calcifications 
(CACS) was assessed using multislice spiral CT (MSCT). Intima media thickness of the 
common carotid artery (CCA-IMT) was evaluated by high resolution echo color Doppler. 
Statistical analysis was done using SPSS 15.0.1 software.


Results
Coronary artery calcifications were observed in 77.4% of the patients, with CACS 


ranging from 0 to 6284, the median CACS was 850.3. In univariate analysis, a positive 
correlation was observed between CACS and CCA-IMT (p<0,001), age (p<0.001), 
triglycerides (p<0.036) and BMI (p<0.003). Negative correlation was observed between 
CACS and HDL p<0.021). CCA-IMT ranged from 0.5 to 1.5mm (mean value 0.77mm). 
It was positively correlated, in univariate analysis with age (p<0.001), CRP (p<014) and 
CACS (p<0.001). Negative correlation was observed between CCA-IMT and albumins 
(p<0.012). In multivariate analysis only CCA-IMT (β = 0.308, p=0.028) and triglycerides 
(β = 0.431, p=0.003) remained as independent predictive factor of CACS. Men and women 
had statistically significant difference only in serum levels of fetuin 15.8ng/ml: 20.3ng/
ml, p < 0.01).
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Conclusion
The present study shoved high values of CACS and IMT in the majority of the 


haemodialysis patients. CCA-IMT detected by Doppler ultrasound, a potential indicator of 
the coronary calcification burden, may be useful for screening for individual cardiovascular 
risk in patients with renal failure.
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Coronary Artery Calcification and Atherosclerosis in Haemodialysis 
Patients  Breda Pecovnik Balon,1 Radovan Hojs,1 Mitja Rupreht,2 Eva Jakopin.1  
1Nephrology, University Clinical Center, Maribor, Slovenia; 2Radiology, 
University Clinical Center, Maribor, Slovenia.


Introduction: Increased risk for cardiovascular diseases (CVD) in patients with end 
stage renal disease (ESRD) is related to accelerated atherosclerosis and vascular calcification 
which in chronic kidney disease typically occur in media.


Aim of the study was to compare noninvasive techniques for assesment of systemic 
atherosclerosis and coronary artery calcification in haemodialysis (HD) patients and their 
association with traditional atherogenesis factors as well as assesment of therapy influence 
on changes in calcification.


Patients and methods: Prospective clinical study included 26 haemodialysis 
patients, 46.2% men (n=12) and 53.8% women (n= 14) with mean dialysis vintage 44 ± 
55.2 months. Serum levels of markers of bone metabolism, markers of inflammation and 
dialyis efficiency (KtV) were measured every two months. Coronary artery calcification 
score (CACS) was estimated at the beginning and after 18 months with multislice spiral 
computed tomography (MSCT). Results were given as the Agatston score. Intima media 
thickness (IMT) was measured by color Doppler ultrsound. During the study patients were 
treated with phosphate binders, vitamin D or its’ analogues and/or cinacalcet. Statistical 
analysis was done using SPSS.


Results: Positive correlations existed between baseline CACS and final CACS and 
between baseline CACS and ITM, CRP and age as well. There was no difference in 
comparing groups with CRP below or above 5mg/L and no difference in comparing groups 
with iPTH below or above 300 pg/mL.


Multivariate analysis showed baseline CACS as the strongeast predictor for final 
CACS (p < 0.01) and CRP as the second strongest predictor for final CACS (p = 0.001). 
Therapeutic success was defined as lowering of CACS or progressing for less than 97. 
Cinacalcet was the only drug proven to be efficient (p = 0.046).


Conclusions: Our study showed baseline CACS is the strongest predictor for final 
CACS. The results are consistent with a proposed theory that once the calcifications 
develop they enlarge progresively


Of all drugs, only calcimimetics had been beneficial in lowering CACS.
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Associations between Vascular Calcification, Arterial Stiffness and Bone 
Mineral Density in Chronic Hemodialysis Patients  Akiko Aoki, Tetsuya 
Ogawa, Keiko Uchida, Ken Tsuchiya, Kosaku Nitta.  Department of Medicine, 
Kidney Center, Tokyo Women’s Medical University, Shinjuku-ku, Tokyo, 
Japan.


Aim: The aim of our study was to examine the associations between vascular 
calcification, arterial stiffness and bone mineral density (BMD) in chronic hemodialysis 
(HD) patients.


Methods: The study subjects were 83 (70 men and 13 women) HD patients. All patients 
had computed tomography (CT) to determine aortic calcification index (ACI), pulse wave 
velocity (PWV) using a volume-plethysmographic apparatus, and BMD estimated by 
digital image processing (DIP).


Results: Patients, 84.3% male, 38.6% diabetic, had a mean age of 59.3±11.2 years. 
In univariate linear regression analysis, ACI correlated positively with age (r= 0.586, p < 
0.0001), dialysis vintage (r=0.47, P = 0.002), pulse pressure (r=0.311, p=0.004), C-reactive 
protein (CRP) (r=0.226, p=0.0397) and PWV (r=0.422, p<0.0001). There was no significant 
association between ACI and serum markers of mineral metabolism. There was also a 
positive association between PWV and systolic blood pressure (p=0.0004) or pulse pressure 
(p<0.0001), and a trend towards greater PWV with increasing age (r=0.494). In multivariate 
regression analysis only increasing age, pulse pressure, serum levels of albumin and CRP 
were significantly associated with ACI and PWV. Mean BMD on DIP was 2.7± 0.4 mmAL. 
ACI was inversely correlated with BMD (r=-0.234, p=0.0331).


Conclusion: Vascular calcification is closely associated with arterial stiffness in HD 
patients. BMD is inversely correlated with ACI, suggesting that measurement of hand BMD 
by DIP is useful tool for assessment of renal bone disease in these patients.
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Sodium Thiosulfate-Based Treatment in Calcific Uremic Arteriolopathy: 
A Provincial Case Series  Amy R. Sood,1 Lori Wazny,1,2 Colette Raymond,1,2 
Kelvin Leung,2 Paul Komenda,1,2 Martina Reslerova,1,2 Mauro Verrelli,1,2 Claudio 
Rigatto,1,2 Manish M. Sood.1,2  1Manitoba Renal Program, Canada; 2University 
of Manitoba, Canada.


Calcific uremic arteriolopathy (CUA) is associated with high mortality rates of 45-
55%. Case reports have suggested improvement in CUA with sodium thiosulfate (STS). 
We describe our experience with STS in 6 consecutive patients with CUA, the largest cases 
series to date. Methods: Patients diagnosed with CUA who received STS in Manitoba 
between Oct 2006 and July 2008 were included. Demographic, clinical and laboratory data 
were abstracted by chart review. Diagnosis was based on clinical presentation, risk factors 
and positive findings on biopsy or imaging. We measured mortality, wound size regression, 
imaging findings and changes in pain as estimated by type and dose of analgesic required. 
Response was defined as improvement in at least 1 of 3 parameters: pain, wound size or 
imaging findings. Results: Six patients with CUA diagnosis confirmed by biopsy (2/6) and/
or bone scan (5/6) received STS. All patients were on dialysis (4 PD), most were female 
(5/6) with a mean age of 50 years. Treatment with STS 25g iv thrice weekly was initiated 
within 8 weeks of diagnosis in 5 patients with a mean duration of 12.5 weeks. In all patients, 
calcium/vitamin D were discontinued and sevelamer prescribed if required. Patients also 
received pamidronate (5/6), cinacalcet (2/6) and conversion to hemodialysis (3/4). Four 
patients showed improvement, 2 patients showed no response. Overall mortality was 50%, 
and all deaths occurred within 6 months. Among the 4 responders, mortality remained at 
50%. In the two patients responding to all 3 parameters, regression on imaging occurred 
early (1 month) and reduction in pain and wound size was evident by 3 months. Adverse 
events included nausea, vomiting and anion gap metabolic acidosis. Estimated mean cost 
of the drug was $30,800 per patient. Conclusions: Our case series describing a STS-based 
treatment for CUA had similar mortality rates to those reported in the literature without 
use of STS. The positive findings in previous reports of STS use may represent publication 
bias. Further evaluation is needed of this high cost treatment.
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Phosphate Binder Use and Mortality among Hemodialysis (HD) Patients 
in the DOPPS: Influence of Nutritional Adjustment  Antonio A. Lopes,1 L. 
Tong,2 Y. Li,3 B. Bieber,2 H. Morgenstern,3 J. Bommer,4 P. Kerr,5 F. Tentori,2 F. 
Port,2 T. Akiba,6 R. L. Pisoni.2  1Univ. Federal da Bahia Facudade de Medicina, 
Salvador, Brazil; 2Arbor Research, Ann Arbor, MI; 3Univ of Michigan, Ann 
Arbor, MI; 4Dialysezentrum Heidelberg, Germany; 5Monash Medical Centre, 
Melbourne, Australia; 6Tokyo Women’s Med Univ, Japan.


Longer survival has been seen with phosphate binder (PB) use in HD patients (Isakova, 
2009). This study seeks to identify factors explaining PB-survival benefit and to examine 
the PB-mortality association using facility practice-based analyses.


Using 27,401 patients from DOPPS I-III (1996-2008), mortality hazard ratios were 
estimated by Cox regression for baseline patient PB use and case-mix-adjusted facility % 
PB use. Nutritional indicators were s. albumin (sAlb) and creatinine (sCrt), nPCR, BMI, 
and cachexia. Logistic models related facility % PB use with the patient odds of having 
sAlb < 3.5 g/dl and sCrt < 7.2 mg/dl.


Patients taking PBs were younger, had better nutritional status across s. PO4 levels, and 
lower mortality when not adjusting for nutritional indicators (Fig. 1A, 1-6). Adjusting for 
nutrition appreciably reduced this inverse association (models 7-8). Patients in facilities 
with greater % PB use were less likely to have a sAlb < 3.5 g/dl and sCrt < 7.2 mg/dl, and 
had lower mortality when not adjusting for nutritional factors (Fig. 1B, 3-6). Adjustment 
for nutrition reduced this inverse association (models 7-8).


The positive association between PB use and longer HD patient survival across s. PO4 
levels was largely explained by better nutritional status. Additional studies are needed to 
clarify whether the PB-mortality association is confounded by nutritional status or whether 
nutritional factors are in the causal pathway between PB use and mortality.


DOPPS is funded by Amgen, Kyowa Hakko Kirin, and Genzyme (unrestricted 
publication).
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Association of Serum Levels of Calcium, Phosphate and Intact Parathyroid 
Hormone with Cardiovascular Morbidity in Japanese Dialysis Patients: 
A Cross-Sectional Study from the Database of the Japanese Society for 
Dialysis Registry (JRDR)  Miho Murashima,1 Hiroshi Nishi,2 Atsushi Fukatsu,3 
Kenji Tsuchida,2 Kunitoshi Iseki,2 Yoshiharu Tsubakihara.2  1Nephrology, Kyoto 
Katsura Hospital, Kyoto, Japan; 2Patient Registration Committee, Japanese 
Society of Dialysis Therapy, Tokyo, Japan; 3Nephrology, Kyoto University 
Graduate School of Medicine, Kyoto, Japan.


Background: The optimal levels of bone mineral markers in dialysis patients have 
been controversial and data from a large cohort study are lacking in Japanese population.


Method: A cross-sectional database was obtained with permission as the standard 
analysis file (JRDR-08002) from the Japanese Society for Dialysis Therapy. In 2006, 
comorbid conditions were surveyed such as history of myocardial infarction (MI), 
intracranial hemorrhage (ICH) or cerebral infarction (CI) in the prevalent patients. Predictor 
variables of albumin-corrected calcium (cCa), phosphate (P) and intact parathyroid hormone 
(iPTH) levels were examined using logistic regression analysis after adjusting for age, sex, 
duration of dialysis, and pre-dialysis albumin. After exclusion of patients with missing 
data and deviated data (Alb>6.0 g/dL, Ca>16.0 mg/dL, iPTH<5 pg/mL, P<1.0 mg/dL), 
145,114, 145,020 or 144,695 patients’ data were available for the history of MI, ICH or 
CI, respectively out of 24,9958 patients in the registry.


Results:


Serum P < 4.5 mg/dL was associated with significant increase in MI, ICH and CI. Serum 
cCa >=9.5 mg/dL was associated with significant increase in ICH whereas with significant 
decrease in MI. Serum iPTH >300 pg/ml was associated with significant increase in MI 
whereas decrease in ICH and CI.


Conclusion: History of MI, ICH or CI may have different association with each 
bone mineral marker. Further studies are necessary to elucidate the clinical significance 
of these associations.
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Higher Serum Total Alkaline Phosphatase Is Associated with Lower Bone 
Mineral Density in Hemodialysis Patients  Elani Streja,1 Csaba P. Kovesdy,2 
Youngmee Kim,1 Mehdi Rambod,1 Stuart M. Sprague,3 Allen R. Nissenson,4 
Kamyar Kalantar-Zadeh.1  1Harold Simmons Center, LABioMed at Harbor-
UCLA, Torrance, CA; 2Salem VA Med Center, Salem, VA; 3Northwestern 
University NorthShore University Health System, Evanston, IL; 4DaVita, 
Lakewood, CO.


Background: Although osteodystrophy is common in maintenance hemodialysis 
(MHD) patients, it clinical and laboratory correlates such as alkaline phosphatase (AlkPhos) 
are poorly understood. Methods: We measured bone mineral density (BMD) in 154 
MHD patients from 8 DaVita clinics, aged 55.3±13.6 years, includeing 42% women, 38% 
Hispanics, 42% African-Americans and 55% diabetic patients. Results: The mean serum 
AlkPhos was 121±63 U/L (median: 101, Q25-75: 81-141); 36% had AlkPhos ≥120 U/L and 
50% had a total T-score ≤-1. While total BMD was not correlated with age (r=0, p=0.99) 
and body mass index (r=0.10 p=0.22), it was correlated with AlkPhos (r=-0.25, p=0.002), a 
correlation which was robust after multivariate adjustment (r=-0.24, p=0.003). Total BMD 
was significantly lower in MHD patients with serum AlkPhos ≥120 U/L compared to <120 
U/L (1.01±0.016 g/cm2 vs. 1.08±0.013, respectively, p<0.001). The multivariate adjusted 
odds ratio (OR) of AlkPhos ≥120 U/L for having a total T-score <-1.0 was 2.25 (1.05-4.81, 
p=0.037). Among all routine clinical and biochemical markers, serum AlkPhos ≥120 U/L 
was the strongest predictor of total T-score ≤-1 in MHD patients (see Figure):


Conclusion: Given the association of AlkPhos with all-cause mortality and coronary 
artery calcification, and its strong association with bone loss, monitoring the level of AlkPhos 
may play role in the clinical decision-making processes in managing CKD-MBD.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2798


Undercarboxylated Osteocalcin as a Risk Marker for Arteriosclerosis in 
Patients with Chronic Kidney Disease  Mieko Miyazaki,1 Masahito Tamura,2 
Narutoshi Kabashima,2 Ryota Serino,1 Tatsuya Shibata,2 Yumi Furuno,1 Akizumi 
Tsutumi,3 Yutaka Otsuji.1  1Second Department of Internal Medicine, University 
of Occupational and Environmental Health; 2Kidney Center, ; 3Occupational 
Health Training Center, University of Occupational and Environmental Health, 
Japan.


Background. Undercarboxylated osteocalcin (ucOC) is a marker of a vitamin K 
deficiency and it is associated with increased risk of bone fractures. We reported that 
levels of ucOC are elevated in patients with chronic kidney disease (CKD). However, the 
significance of ucOC in arteriosclerosis in CKD has not been elucidated. We investigated 
the clinical relevance of ucOC to CKD.


Methods. Plasma ucOC, intact-osteocalcin (iOC), bone-specific alkaline phosphatase 
(BAP), intact-parathyroid hormone (iPTH), urinary crosslinked N-telopeptide of type IV 
collagen (NTX) and 1α,25(OH)2D3 were measured in 207 outpatients with CKD stages 
1-5 excluding those under renal replacement therapy (mean age, 61.2 ± 16.1 years). Plasma 
ucOC is expressed as the ratio of ucOC to iOC (ucOC/iOC). Aortic arch calcification scores 
(AACS) were calculated from digital chest X-rays.


Results. UcOC/iOC was significantly increased in patients with CKD stage 5 (198% 
of stage 1, p < 0.05). Correlations were positive between ucOC/iOC and phosphorus (P) 
(r = 0.34, p < 0.0001), iPTH (r = 0.30, p < 0.0001), NTX (r = 0.47, p < 0.0001) and BAP 
(r = 0.29, p < 0.0001), but negative between ucOC/iOC and 1α,25-(OH)2D3 (r = -0.24, p < 
0.005). Correlations were positive between AACS and ucOC/iOC (r = 0.33, p = 0.0001), 
and P (r = 0.20, p < 0.05), but negative between AACS and serum calcium (r = -0.21, p 
< 0.05), and 1α,25-(OH)2D3 (r = -0.23, p<0.05). The ucOC/iOC was elevated in patients 
with aortic arch calcification (p < 0.0001) or a history of cardiac events defined as angina, 
myocardial infarction or congestive heart failure (p < 0.005). This ratio was associated 
with aortic arch calcification, even after adjusting for age, gender, eGFR and medications 
(OR = 1.04; 95%CI, 1.02-1.06).


Conclusion. These data suggest that an increase in ucOC is involved in CKD 
progression and that it is an independent risk marker for arteriosclerosis in patients with 
CKD.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2799


Activation of Bone Turnover by Hemodialysis  Barbara Marzell,1 Christoph 
C. Haufe,2 Friedrich Schulze,1 Jutta Passlick-Deetjen.1  1Fresenius Medical 
Care Deutschland GmbH, Bad Homburg, Germany; 2KfH Dialysis Unit, Erfurt, 
Germany.


Short-term effects of therapeutic measures for CKD-associated bone disorders, such 
as hemodialysis itself and the choice of dialysate calcium concentration (dCa), are largely 
unknown.


14 male HD patients on on-line hemodiafiltration (OLHDF) were included. After 16 
days dCa was switched from 1.25 to 1.0 mmol/l and continued for another 22 days. Two 
OLHDF sessions, one with each dCa, were studied in detail to evaluate short-term effects 
on intact PTH, c-terminal FGF-23 and different bone markers.


Serum FGF-23 decreased significantly during OLHDF (predialysis: 2510 kRU/L (710 
- 15250), postdialysis: 2095 kRU/L (410 - 16500), p < 0.001), as well as osteocalcin (OC, 
265 ± 64 vs. 42.7 ± 20 µg/L, p < 0.0001) and beta-crosslaps (CTX, 1.70 ± 0.6 vs. 0.51 ± 
0.2 µg/L, p < 0.0001). In contrast, PTH (143 ± 70 vs. 250 ± 86 ng/L, p < 0.0001), bone 
alkaline phosphatase (BAP, 17.1 ± 10.5 vs. 19.9 ± 14.2 µg/l, p = 0.035) and total procollagen 
type I amino terminal peptide (PINP, 451 ± 200 vs. 516 ± 235 µg/L, p = 0.0011) increased 
during OLHDF. Tartrate-resistant acid phosphatase 5b (TRAP) and osteoprotegerin (OPG) 
remained unchanged. With the exception of PTH which increased stronger when dCa 1.0 
was applied (∆PTH 71 ± 58 ng/L vs. 276 ± 75 ng/L, p < 0.0001), no effect of dCa on any 
other parameter was observed.


These intradialytic changes led to highly significant variations of bone parameters on a 
day-to day basis as depicted for BAP and observed in a similar manner for PTH (p<0.0001), 
FGF-23 (p=0.0036), OPG (p=0.0004), TRAP (p<0.0001), CTX (p<0.0001), OC (p<0.0001) 
and PINP (p<0.0001). No impact of dCa was observed.


Conclusions:
OC and CTX are removed, BAP and PINP increase during OLHDF. OLHDF results 


in considerable variations of bone markers on a day-to-day basis, suggesting a possible 
positive impact on bone turnover.


Disclosure of Financial Relationships: employer: Fresenius Medical Care 
Deutschland GmbH.
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Renal Osteodystrophy in Early CKD  Ken White,1 Mark Seifert,1 Charles 
Turner,1 Neal Chen,1 Vince Gattone,1 Lelia Summers,1 Xianming Chen,1 Tracy 
Eggelston,1 Scott Radcliffe,2 Sharon Moe.1  1IN Univ & VAMC, Indianapolis, 
IN; 2Purdue Univ, West Lafayette, IN.


Renal osteodystrophy is a component of CKD-MBD and an important contributor to 
morbidity in CKD patients. It is generally believed that changes in bone are secondary to 
hormonal changes and therefore occur late in the progression of CKD. However, studies of 
bone disease early in the course of CKD are limited. To examine the biochemical and bone 
changes present at earlier stages of CKD, we compared normal (NL) littermate animals 
to Cy/+ (CKD) animals at 20 weeks of age. The Cy/+ rat is a naturally occurring model 
of progressive kidney disease that develops all three components of CKD-MBD. For the 
present study, we utilized animals at 20 weeks of age at which time kidney function in the 
CKD animals is 50% of NL. Animals were treated with a standard lab chow, followed by 
two weeks of normal (0.7%) phosphate casein based diet. At sacrifice, we examined bone 
histomorphometry, biomechanics and protein expression. Biochemistries showed increased 
PTH (CKD= 527 ± 56 vs. NL= 243 ± 60 pg/ml, p<0.0001), and FGF23 (CKD= 622 ± 45 
vs. NL= 614 ± 33 pg/ml, NS) but no differences in plasma phosphorus or calcium between 
CKD and NL animals. Bone histomorphometry demonstrated increased osteoclast surface/
bone surface in the CKD compared to NL animals (CKD =22 ± 2.6 vs. NL = 10.8 ± 1.6 
%, p=0.005). Biomechanical testing showed a reduction in femoral neck strength assessed 
by Work to Failure (CKD= 16.8 ± 3.3 vs. NL= 32.7± 7.9 mJ, p=0.006) and Force (CKD= 
91.9 ± 3.6 vs. NL= 105.1 ± 5.8 N, p=0.004), but no difference in stiffness. Three point 
bending at the mid shaft demonstrated increased fragility in CKD vs NL as assessed by 
Work (p=0.06), Stiffness (p=0.0006), and Force (p=0.04). By quantitative RT-PCR, there 
were no differences in expression of DMP or Cbfa1, but a trend towards lower expression 
of SOST (CKD= 0.78 ± 0.10 vs. NL= 1.07 ± 0.15%, p=0.07) in the bone. In conclusion, 
at 50% reduction in GFR, there is increased PTH, osteoclast activity, and biomechanical 
frailty despite normal serum phosphorus and calcium levels, demonstrating that renal 
osteodystrophy begins early in CKD and may be predominately due to PTH.


Disclosure of Financial Relationships: nothing to disclose
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A Computerized Clinical Decision-Support System Designed To Optimize 
Management of Bone Mineral Metabolism in Dialysis Patients  Craig 
G. Hurwitz,1 Michael J. Flanigan,2 John Hartman.3  1Nephrology, Northern 
Nephrology & Hypertension, Plattsburgh, NY; 2Nephrology, Marshfield Clinic, 
Minocqua, WI; 3Visonex, Green Bay, WI.


Background: Disordered mineral metabolism in patients with chronic kidney disease 
(CKD) is common. Dysregulation of calcium, phosphorous and intact PTH has been 
associated with increased morbidity and mortality. The National Kidney Foundation’s 
(NKF) K/DOQI Clinical Practice Guidelines for Mineral Metabolism (MM) and Bone 
Disease in CKD were designed to assist in management and decision making leading to 
reduced complications. No standard implementation plan is available and integration of the 
guidelines into practice is widely varied, reducing the effectiveness of the guidelines.


Aim: Given the fundamental importance of optimizing MM management and the 
gap between our knowledge of best practice and ability to implement guidelines we have 
designed a clinical decision-support system (CDSS). We have tested the system on real 
but retrospective dialysis clinic data.


Methods: A multidimensional logic tree was utilized to create a computerized 
dialysis MM ‘expert’ (based on NKF guidelines) that integrates with a web-based dialysis 
electronic medical record. Actual de-identified clinical data for 100 patients was analyzed 
by the CDSS. Three board certified nephrologists then manually reviewed the data making 
management recommendations. Discrepancies between manual and automated analysis 
were evaluated.


Results: The three physicians averaged 2.96 minutes per patient under ideal 
circumstances. The computer averaged 0.0045 minutes per patient analysis. Physician 1 
correctly identified 96.4% recommendations and incorrectly added 0.5%. Physician 2 and 
3 correctly identified 97.5% recommendations and incorrectly added 0%. The computer 
correctly identified 100% and added 0%


Conclusion: Management of bone mineral metabolism in CKD5 patients is complex 
and time consuming. Creation of a CDSS for the management of MM is feasible. Further 
prospective studies are needed to evaluate the clinical, biochemical and financial impact 
of CDSS management of MM in CKD5.


Disclosure of Financial Relationships: grant/research support: NIH; consultant: 
Visonex, LLC; ownership: VIsonex, LLC.
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Change of Serum Osteoprotegerin Level with the Treatments of 
Glucocorticoid-Induced Bone Loss in Chronic Glomerulonephritis  Chiharu 
Ito, Nobuhiro Sasaki, Yuko Watanabe, Shin-ichi Takeda, Hideaki Takahashi, 
Kazuhiro Shiizaki, Tetsu Akimoto, Osamu Saito, Yasuhiro Ando, Shigeaki Muto, 
Wako Yumura, Eiji Kusano.  Nephrology, Jichi Medical School, Shimotsuke, 
Tochigi, Japan.


Glucocorticoid (GC) suppresses bone formation and enhances bone resorption with 
resultant bone loss. We have reported that this altered bone turnover is partly related to 
the suppression of osteoprotegerin (OPG) and that menatetrenone inhibited the reduction 
in OPG induced by GC in chronic glomerulonephritis patients. In this study, we evaluated 
the effects of risedronate and alfacalcidol on serum OPG concentration. Nineteen patients 
received GC and alfacalcidol (group A) and the other 10 patients each received risedronate 
in addition to GC (group B). Serum calcium and inorganic phosphate (iP), urine Ca/urine 
Cr (uCa/uCr), FECa, markers of bone turnover, including serum OPG, bone-alkaline 
phosphatase (BAP), osteocalcin (OC), crosslinked N-telopeptide of typeIcollagen (NTx), 
tartrate-resistant acid phosphatase 5b (TRAP5b), iPTH, and bone mineral density (BMD), 
were measured. Serum albumin-corrected calcium and iP were decreased in group B without 
remarkable changes in uCa/uCr and FECa. OPG was significantly increased in group A at 
6 months, while no significant change was seen in group B. BAP, OC, NTx, and TRAP5b 
were decreased in group B. The iPTH level was increased in group B. Meanwhile, no 
significant change in iPTH was seen in group A. BMDs of the anteroposterior and lateral 
lumbar spine, right femoral neck were significantly reduced in group A, whereas there was 
no significant change in group B. Conclusion: The inhibition of GC-induced bone loss by 
risedronate seemed not to be directly related with serum OPG concentration. Considering 
the calcium metabolism and the markers of bone turnover, risedronate kept BMD by 
optimizing bone formation and resorption in GC-treated cases.


Disclosure of Financial Relationships: nothing to disclose
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Early Skeletal Changes in Children with Newly Diagnosed Glucocorticoid-
Treated Nephrotic Syndrome: Results of a National, Multicenter Prospective 
Study  Tom D. Blydt-Hansen,1 J. Feber,2 A. Ni,2 S. Arora,3 L. Bell,4 G. Filler,5 
J. Grimmer,5 D. Hebert,6 J. P. Midgley,7 V. Phan,8 M. Pinsk,9 B. Lentle,10 M. 
Matzinger,2 N. Shenouda,2 K. Siminoski,9 L. M. Ward,2 Canadian STOPP 
Consortium.11  1U of Manitoba; 2U of Ottawa; 3McMaster Univ; 4McGill Univ; 
5U of Western Ontario; 6U of Toronto; 7U of Calgary; 8Univ de Montréal; 9Univ 
of Alberta; 10Univ of British Columbia; 11Canadian Pediatric Bone Health 
Working Group.


Background: Glucocorticoids (GC) are known for their adverse effect on bone health; 
however, little is known about their skeletal effects following short-term, systemic use 
in children.


Aim: The purpose of this study was to evaluate the skeletal status in children with 
nephrotic syndrome (NS) within 30 days of GC initiation (time A) and 3 months later 
(time B).


Methods: Sixty-three children (39 boys) with newly diagnosed idiopathic NS (median 
age 3.9 years) were studied. Lumbar spine areal bone mineral density (BMD), second 
metacarpal percent cortical area (CtA) on left hand radiograph and vertebral fracture status 
on lateral thoracolumbar spine were assessed at time A; spine BMD was repeated at time 
B. GC exposure was calculated as cumulative dose up to time B.


Results: The mean spine BMD Z-score was reduced compared to the healthy average 
at time A (-0.55±0.99, p<0.0001) and B (-0.52±1.08, p=0.001). Cumulative GC exposure 
was 0.96±0.6 g/m2 at time A, increasing to 3.8±1.1 g/m2 1.1 at time B. Multivariate analysis 
showed that the cumulative GC dose was inversely associated with spine BMD Z-score at 3 
months: for every 1 g/m2 increase in cumulative GC dose, spine BMD Z-score declined by 
0.14 (95% CI -0.26 to -0.02; p=0.023). Mild vertebral fractures were evident in 3 children 
at time A, while mean CtA Z-score is not reduced (0.20±0.8, p=0.05).


Conclusions: Spine BMD is reduced within 30 days of GC initiation, remains low after 
3 months and can be associated with vertebral fractures. The second metacarpal percent CtA 
is preserved. These effects appear to be GC dose related and suggest that even short-term 
GC administration can have an adverse effect on spine health in children with NS.


Disclosure of Financial Relationships: nothing to disclose
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Changes in Poorly Mineralized Bone Area after Parathyroidectomy for 
Secondary Hyperparathyroidism  Aiji Yajima,1,5 Masaaki Inaba,2 Yoshihiro 
Tominaga,3 Shigeru Otsubo,4 Yoshiki Nishizawa,2 Akemi Ito.5  1Nephrology, 
Towa Hospital, Adachi-ku, Tokyo, Japan; 2Metabolism, Endocrinology, 
and Molucular Medicine, Osaka City University, Abeno-ku, Osaka, Japan; 
3Transplant Surgery, Nagoya Second Red Cross Hospital, Nagoya, Aichi, 
Japan; 4Nephrology, Sangenjaya Hospital, Setagaya-ku, Tokyo, Japan; 5Ito 
Bone Histomorphometry Institute, Niigata, Japan.


Purpose: Patients with renal failure characteristically show a great deal of poorly 
mineralized bone area which may be the cause of the high fracture rate in these patients. 
Acute mineralization at the osteocytes through the canaliculi both before and after osteocyte 
death can be found early after parathyroidectomy (PTX). Therefore, changes in the poorly 
mineralized bone area were investigated after PTX for secondary hyperparathyroidism.


Method: Changes in the bone volume-referent poorly mineralized bone volume in 
basic multicellular units (PM.BV/BVBMU) and bone structural units (LM.BV/BVBSU) were 
investigated in the iliac bone biopsy specimens obtained before and at 4 wk after PTX in 
11 patients with secondary hyperparathyroidism. In four of the 11 patients, an additional 
bone biopsy was obtained at 1 yr after PTX.


Results: The PM.BV/BVBMU decreased from 25.9 ± 17.1 to 4.0 ± 5.1 % (P = 0.004), and 
PM.BV/BVBSU decreased from 20.6 ± 17.5 to 3.2 ± 3.4 % (P = 0.004) at 4 wk after PTX. 
In the four patients in whom a biopsy was obtained at 1 yr after PTX, the PM.BV/BVBMU 
values at 4 wk/1yr after the surgery were 1.9/13.7 %, 0.7/7.1 %, 9.5/12.3 % and 0.1/30.2 
%, respectively. And PM.BV/BVBSU values at 4wk/1yr after the surgery were 2.0/11.8 %, 
1.7/9.8 %, 3.5/15.7 % and 2.7/20.7 %, respectively.


Conclusion: Poorly mineralized bone area was well mineralized early after PTX, due 
probably to the movement of mineral and fluid from the bone marrow to the osteocyte-
canalicular system. However, it increased again, due probably to incomplete mineralization 
of osteoid tissue produced between 4 wk and 1 yr after PTX.


Maintenance of osteocyte function, the abrupt reduction of serum parathyroid hormone 
levels and supplementation of adequate calcium and phosphorus will be important to reduce 
the poorly mineralized bone area in patients with renal failure.


Disclosure of Financial Relationships: nothing to disclose
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Characteristics of the Lacunar Wall before and Immediately after 
Parathyroidectomy for Secondary Hyperparathyroidism  Aiji Yajima,1,2 
Akemi Ito.2  1Nephrology, Towa Hospital, Adachi-ku, Tokyo, Japan; 2Ito Bone 
Histomorphometry Institute, Niigata, Japan.


Purpose: Mineralization at the osteocytes, lacunar wall and around canaliculi has 
been demonstrated early after parathyroidectomy (PTX) in patients with secondary 
hyperparathyroidism (II HPT) (J Am Soc Nephrol (abstract) 2008). RANKL mRNA 
was shown to be expressed in a mouse osteocyte cell line (Biomaterials 2009), however, 
bone resorption by osteocytes has not yet been demonstrated in human beings. Therefore, 
changes in the shape of the lacunar wall were investigated at 1 wk after PTX for II HPT to 
investigate the results of bone resorption or formation by the osteocytes.


Methods: We obtained iliac bone biopsy specimens before and at 1 wk after PTX in 
14 hemodialysis patients (age; 55.4±7.1 yr, duration of dialysis; 18.6±6.6 yr) and tried to 
classify the lacunae (Lc) of cancellous bone into the following three groups according to 
the appearance of the lacunar wall: (1) Lc with a predominantly eroded surface (ES), (2) 
Lc with a predominantly quiescent surface (QS), and (3) Lc with a predominantly forming 
(osteoid) surface (OS) (×800). In addition, changes in the bone volume-referent number of 
Lc with a predominantly eroded surface (N.ES.Lc/BV), bone volume-referent number of Lc 
with a predominantly quiescent surface (N.QS.Lc/BV) and bone volume-referent number 
of Lc with a predominantly forming (osteoid) surface (N.OS.Lc/BV) were statistically 
analyzed at 1 wk after PTX for II HPT.


Results: We could recognize erosion at the lacunar wall in human beings, suggesting 
that the osteocytes exhibit bone resorptive function. The N.ES.Lc/BV decreased from 
240.5±50.4 to 149.6±65.1 N/mm2 (P = 0.004) and N.QS.Lc/BV increased significantly 
from 138.9±29.0 to 177.6±58.4 N/mm2 after PTX (P = 0.013). However, no significant 
change of N.OS.Lc/BV was observed after PTX. Mineralization at the ES, namely, direct 
mineralization, as well as at the OS of the lacunar wall was observed after PTX.


Conclusion: It was suggested that the osteocytes exhibit bone resorptive function. 
The reduction of bone resorption and mineralization at the lacunar wall, probably by the 
osteocytes, will contribute to hypocalcemia and the increase of bone mass after PTX.


Disclosure of Financial Relationships: nothing to disclose
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Effect of Metabolic Acidosis on Regulators of G Protein Signaling in 
Osteoblasts  Nancy S. Krieger, Stephanie Yee, Christopher Culbertson, David 
A. Bushinsky.  Medicine, University of Rochester, Rochester, NY.


Chronic metabolic acidosis stimulates cell-mediated net calcium (Ca) efflux from bone. 
This Ca efflux is mediated primarily through increased osteoblastic cyclooxygenase 2, 
leading to prostaglandin E2-induced stimulation of RANKL and increased osteoclastic bone 
resorption. Osteoblasts express the H+-sensing G-protein coupled receptor (GPCR), OGR1 
and we found that H+ activation of OGR1 results in increased intracellular Ca signaling and 
that the OGR1 inhibitor, CuCl2, blocks H+-induced bone resorption in organ culture. Acidosis 
does not increase Ca efflux in bones from OGR1 knockout mice. Thus OGR1 appears to 
be the primary osteoblastic H+ sensor which is activated by metabolic acidosis and initiates 
a signaling cascade leading to increased osteoclastic bone resorption. As regulators of G 
protein signaling (RGS) proteins are important in limiting GPCR signaling, we investigated 
whether RGS proteins are affected by metabolic acidosis. Primary osteoblastic cells isolated 
from neonatal mouse calvariae were incubated in physiological neutral (NTL, pH=7.48, 
Pco2=39 mmHg, [HCO3


-]=25 mM) or acidic (MET, pH=7.17, Pco2=39 mmHg, [HCO3
-]=15 


mM) medium. At specific time intervals, cells were collected and RNA extracted for real 
time PCR analysis with mRNA levels normalized to actin. RGS4, RGS10 or RGS18 mRNA 
did not differ between MET and NTL at any time period. There was no difference in the 
amount of RGS2 or RGS16 in MET compared to NTL at 10’ or 15’ incubation; however, 
at 20’ MET induced a significant increase in mRNA levels for RGS2 (NTL=1.57±0.13 vs. 
MET=2.51±0.36, p<0.05) with a concomitant decrease in RGS16 (NTL=2.44±0.19 vs. 
MET=1.94±0.22, p<0.05). Similar changes were observed at 30’ and 60’; however, at later 
times (2-24h) there was no difference in the response to MET compared to NTL. Incubation 
of osteoblasts in the presence of 100 µM CuCl2 significantly inhibited the effect of MET 
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on both RGS2 and RGS16 mRNA. These results suggest that regulation of RGS2 and/
or RGS16 plays an important role in modulating the response of the osteoblastic GPCR, 
OGR1, to metabolic acidosis and subsequent stimulation of bone resorption.


Disclosure of Financial Relationships: nothing to disclose
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Both Metabolic and Respiratory Acidosis Increase Intracellular Calcium 
in Cells Expressing the Proton Sensing Receptor OGR1  Kevin K. Frick, 
David A. Bushinsky.  Medicine/Nephrology Division, University of Rochester, 
Rochester, NY.


In vivo, metabolic acidosis increases urine calcium (Ca) excretion without a 
concomitant increase in intestinal Ca absorption, leading to a net loss of body Ca from 
its principal reservoir, bone. Conversely, clinical respiratory acidosis does not alter Ca 
homeostasis appreciably. In cultured bone, metabolic acidosis (Met) significantly increases 
cell-mediated net Ca efflux while isohydric respiratory acidosis (Resp) does not. The 
proton receptor, OGR1, appears critical for cell-mediated, acid-induced bone resorption. 
Perfusion of primary bone cells or OGR1 transfected Chinese hamster ovary (CHO) cells 
with Met induces transient peaks of intracellular Ca (Cai) while there is no Cai increase in 
non-transfected CHO cells. Culture of bone with the OGR1 inhibitor CuCl2 suppresses Met 
induced bone Ca efflux. To determine if Resp increases Cai as does Met, we perfused OGR1 
transfected CHO cells and used fluorescent imaging to measure Cai. pH for Met (7.07) and 
Resp (7.13) were not different and each was lower than neutral (7.39, Ntl). For Met, [HCO3


-] 
was lowered from 25.5 mM in Ntl to 11.0 mM. For Resp, Pco2 was increased from 43.3 
mmHg in Ntl to 81.5 mmHg. As before, Met induced a marked, rapid, flow-independent, 
transient increase in Cai in individual OGR1 transfected CHO cells. Compared to Ntl, Met 
induced a mean maximal increase in fluorescence (MMIF)=77% (n=1968), while Resp 
induced a MMIF=114% (n=1945). Met stimulation increased fluorescence >50% in 16.5% of 
OGR1 transfected CHO cells while Resp increased fluorescence >50% in 12.4%. In primary 
cultures of mouse bone cells, as compared to Ntl, Met induced a MMIF=22% (n=3432) while 
Resp induced a MMIF=15% (n=3779, p<0.01). Met stimulation increased fluorescence 
>50% in 3.7% of primary bone cells while Resp increased fluorescence >50% in 1.5%. Thus 
both Met and Resp induce a significant increase in Cai in OGR1 transfected CHO cells and 
in primary bone cells; however, Met, but not isohydric Resp, induces a marked increase in 
cell-mediated net Ca efflux from cultured bone. These data suggest that total CO2, Pco2 or 
HCO3


- modulate OGR1 dependent activation of acid-induced bone resorption.
Disclosure of Financial Relationships: nothing to disclose
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No Association between Bone Mineral Density and Osteoporosis Diagnosed 
by Bone Biopsy in Hemodialysis Patients  Mumtaz Yilmaz,1 Gulay Asci,1 
Aysegul Akgun,1 Fatih Kircelli,1 Ebru Sevinc,1 Marie-Claude Monier Faugere,2 
Hartmut H. Malluche,2 Ercan Ok.1,3  1Ege University School of Medicine, Turkey; 
2Kentucky University; 3Fresenius Medical Care, Turkey.


Introduction: The validity of dual-energy x-ray absorptiometry (DEXA) for diagnosis 
of osteoporosis (OP) in hemodialysis (HD) patients is unknown. We investigated whether 
DEXA predicts OP identified by bone biopsy (OPBB) in HD patients.


Methods: DEXA and bone biopsy were performed in 168 prevalent HD patients (mean 
age 59±13 yrs, HD duration 50±38 mo, diabetes 26%). OPBB was defined as bone volume/
tissue volume (BV/TV) <16%.


DEXA-based OP diagnosis (OPDEXA) was made according to WHO classification 
(T-score <-2.5 SD or Z-score <-1 SD on lumbar spine or hip).


Results: OP was detected in 79 patients (48%) by biopsy. There was no difference 
between OPBB and non-OPBB cases regarding age, gender, diabetes, HD duration, levels 
of Ca and P; OPBB cases had lower PTH, higher hs-CRP levels, and higher frequency of 
adynamic bone disease (ABD).


OPBB frequency was not different in males with ABD and HBD (51 and 47%, 
respectively), while it was 51 and 20% in females with ABD and HBD (p: 0.01).


Neither BV/TV nor trabecular thickness was correlated with T-score or Z-score of 
lumbar spine or hip. The frequency of OPDEXA was not different in patients with OPBB and 
non-OPBB. In females, the prevalence of OPDEXA determined by T-scores was significantly 
higher than males (56% vs 23%, p: 0.01), whereas OPBB frequency was not different in 
both gender (44% vs 50%, p: ns).


In logistic regression analysis, only hs-CRP level was predictive for OPBB (adjusted by 
age, gender, diabetes, HD duration, albumin, hs-CRP, iPTH, type of renal osteodystrophy 
and DEXA variables).


Conclusion: Osteoporosis is common in hemodialysis patients; DEXA is not reliable 
for the diagnosis of osteoporosis in cancellous bone.
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Decreased Bone Mineral Density at the Ultradistal Radius Is Associated 
with Impaired Bone Microarchitecture in Men and Women with Chronic 
Kidney Disease  Sarah L. West,1,2 Charmaine E. Lok,1 Angela M. Cheung,1 
Sophie A. Jamal.1,2  1University of Toronto, Toronto, ON, Canada; 2Women’s 
College Hospital, Toronto, ON, Canada.


Bone disease occurs early in the course of chronic kidney disease (CKD) and results in 
fractures. Bone mineral density (BMD) measurements by dual energy x-ray absorptiometry 
(DXA) are weakly associated with fractures in patients with CKD, partly because bone 
microarchitecture is not captured with DXA. The purpose of our study was to determine 
the associations between cortical BMD and bone microarchitecture in a group of men and 
women with early stages of CKD. We enrolled subjects with early stages of CKD not yet 
on dialysis. We recruited 22 women and 29 men over eight months from an outpatient care 
clinic. We measured bone geometry at the ultradistal radius (UDR) using high resolution 
peripheral quantitated computed tomography (XtremeCT) and BMD by DXA (Hologic). 
We determined the association between BMD at each of the UDR, lumbar spine (LS), total 
hip (TH), and femoral neck (FN) and five measures of bone geometry using the Students 
T-test. The mean age was 64.8±15.3 yrs, mean weight was 75.9±17.7 kg. T-scores ≤-2.0 
were uncommon at the LS (15.9%) and TH (6.8%), while 38.6% had T-scores ≤-2.0 at the 
UDR and 31.8% had T-scores ≤-2.0 at the FN. Compared to those with UDR T-scores >-2.0, 
those with UDR T-scores ≤-2.0, had lower cortical thickness (0.506±0.040 vs. 0.737±0.034 
mm), trabecular bone density (113.6±8.0 vs. 158.8±7.6 mg HA/cm3), trabecular volume: 
tissue volume (0.095±0.007 vs. 0.132±0.006), fewer number of trabeculae (1.64±0.10 vs. 
1.90 ±0.07 n/mm), and larger trabecular separation (0.633±0.091 vs. 0.474±0.021 mm) (all 
p<0.05). We also found lower cortical thickness, trabecular bone density, and trabecular 
bone volume:tissue volume (all p<0.05) among those with FN T-scores ≤-2.0, compared 
those with FN T scores >-2.0. We did not find significant associations between low LS or 
TH BMD and any of the bone geometric measures. Our study demonstrates that among 
CKD patients, those with low UDR or FM T-scores have an associated alteration in bone 
geometry.
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Nutritional Markers, Not Markers of Bone Turnover, Are Independent 
Predictors of Bone Mineral Density (BMD) in Chronic Peritoneal Dialysis 
(CPD) Patients  Jin Uk Jeong,1 Hyun Ki Lee,1 Yun Ji Kim,1 Jung Sik Park,1 
Sun Bae Kim,1 Shin Sook Kang,2 Jae Seung Kim.3  1Nephrology, Asan Medical 
Center, Korea; 2Dietetics and Nutrition Services Team, Asan Medical Center; 
3Nuclear Medicine, Asan Medical Center.


Purpose; This study was performed to evaluate the factors associated with BMD in 
CPD patients.


Method;
In this cross-sectional study, we measured BMD using dual-energy x-ray absorptiometry, 


markers of bone turnover (iPTH, osteocalcin, 25-hydroxy vitamin D3, bone alkaline 
phosphate, N-telopeptide, C-telopeptide), and nutritional markers (albumin, prealbumin, 
nPNA, BMI) in 91 stable CPD patients.


Result;
The mean T-scores of lumbar spine (LS) and femoral neck (FN) were -1.19±1.52 


and -1.24±1.01, respectively. The mean Z-scores of LS and FN were –0.78±1.33 and 
-0.40±0.92. According to the WHO based criteria, osteopenia (-2.5 < T-score <-1.5) was 
observed in 41%(LS) or 53%(FN) and osteoporosis (T-score ≤-2.5) in 17%(LS) or 7%(FN), 
respectively. LS T score was positively correlated with albumin (r=0.29, P=0.005) and 
BMI (r=0.40, P<0.001). Positive correlations were found between FN T-score and albumin 
(r=0.40, P<0.001), prealbumin (r=0.38, P<0.001), BMI (r=0.29, P<0.006), and age (r=-
0.32, p=0.002). Markers of bone turnover were not associated with BMD. In multiple 
linear regression models, independent variables were age, BMI, albumin and prealbumin 
for FN T-score (r2 =0.29, F=6.23, P<0.001). BMI was only independent variables for LS 
(r2 =0.24, F=6.63, P<0.001). In subgroup analysis according to gender, positive correlation 
was observed between albumin and BMI at both LS and FN T-score in female. Only 
BMI was positively correlated with LS T-score and albumin, prealbumin and age were 
correlated with FN T-score in male. Multiple linear regression analysis showed that BMI 
was independent variable for LS in both gender and for FN in female and prealbumin and 
age for FN in male.


Conclusion
Nutritional markers, not markers of bone turnover, are independent predictors of 


BMD in CPD patients.
Disclosure of Financial Relationships: nothing to disclose
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Bone Architecture in Hemodialysis Patients Assessed by High-Resolution 
Peripheral Quantitative Computed Tomography  Daniel Cejka,1 Janina 
Patsch,2 Danielle Diarra,1 Claudia Schueller-Weidekamm,2 Martin Haas.1  
1Internal Mediicne III, Nephrology, Medical University Vienna, Austria; 
2Radiology, Medical University Vienna, Austria.


Hemodialysis (HD) patients have marked changes of trabecular and cortical bone. 
Measurement of bone structure by high-resolution peripheral quantitative computed 
tomography (HR-pQCT), which differentiates between cortical and trabecular compartment, 
might improve the diagnosis of patients at risk for fractures. In addition, specific trabecular 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


755A


  Mineral Metabolism: Bone Disease J Am Soc Nephrol 20: 2009
Poster Sessions - Saturday
or cortical features could help to distinguish between patients with high or low turnover 
bone disease.


HR-pQCT measurements of tibia (T) and radius (R) were performed in 50 hemodialysis 
patients and compared with measurements of 50 age and sex matched controls. All dialysis 
patients also had DXA measurements of lumbar spine and femoral neck. Serologic bone 
markers (bone alkaline phosphatase, c-telopeptide crosslinks, osteocalcin), calcium, 
phosphate, calcidiol, calcitriol and intact (i)PTH were obtained. Patients with normal/
low-turnover (iPTH <300pg/ml) were compared with patients with high turnover (iPTH 
≥300pg/ml) renal osteodystrophy (ROD).


At both sides, cortical area, total density, cortical density, cortical thickness, trabecular 
density, bone volume, trabecular number and trabecular separation were significantly 
lower in HD patients. Trabecular area, cortical perimeter and trabecular thickness did 
not differ. HR-pQCT measurements were similar in patients with normal/low-turnover 
or high turnover ROD (R+T). In contrast, DXA measured bone mineral density (BMD) 
at the lumbar spine was significantly higher in normal/low-turnover ROD patients. There 
were no clear correlations between bone markers or iPTH and HR-pQCT measurements 
at the tibia and radius.


We conclude that chronic renal failure impairs bone density as well as bone structure. 
The changes in bone morphology, however, were not related to parathyroid function, which 
contradicts the results from DXA obtained BMD.
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Prevalence of Asymptomatic Vertebral Fractures in Dialysis Patients Is 
Elevated If Assessed by Quantitative Vertebral Morphometry  M. Fusaro,1 
A. D’Angelo,2 A. Naso,3 M. C. Tineo,2 M. Gallieni.4  1Dip. Scienze Mediche e 
Chirurgiche – Clin Med 1, Univ. di Padova; 2Dip. Scienze Mediche e Chirurgiche 
– Clin Nefrologica, Univ. di Padova; 3Divisione 2 Nefrologia e Dialisi, Az. Osp. 
Padova; 4Renal Unit, Az. Osp. San Paolo – Univ. of Milano, Italy.


Vertebral morphometry (VM) identifies fractures (VF) when reductions > 20% of the 
vertebral body height are present in 1 of 3 positions (anterior, central, posterior). Quantitative 
VM requires manual or automated measurements of the D4 to L5 vertebral bodies in a 
latero-lateral (L-L) X-ray of the spine.


Aim and Methods. In 53 dialysis patients (43M,10F), mean age 65.6±11.2 (SD) years, 
dialytic age 62.1±51.7 mo, BMI 25.3 ±4.0, we evaluated the prevalence of asymptomatic 
VF with a computerized analysis (software: MorphoXpress, Image Metrics PLC, Stockport, 
UK) of scanned L-L vertebral X-rays. Reduction of > 20% of vertebral body height was 
considered a VF, while reductions between 15% and 20% were considered borderline 
fractures (BF). In addition, using the same X-ray we evaluated the prevalence of vascular 
calcifications (VC) of the abdominal aorta, according to Witterman JC (Lancet 1994), and 
of the iliac arteries. VC were quantified by measuring the length of calcific deposits along 
the arteries (score: mild 0.1-5 cm, moderate 5.1-10 cm and severe >10 cm).


Results. Bone and mineral parameters were: Ca 8.9±1.3 mg/dl, P 4.4±1.1 mg/dl, 
ALP 119±62 U/L, PTH 289±144 pg/ml, 25(OH)D 27.4±15.8 nmol/L, Osteocalcin (BGP) 
254±192 mcg/L and Matrix Gla Protein (MGP) 11.9±2.8 nmol/L.


60.4% of patients had VF and an additional 34% had BF. We found an association 
between VF and BGP levels (p=0.0485). Prevalence of VC was 82% (mild 22.6%, 
moderate 9.4%, severe 49%) in the aorta and 45% in the iliac arteries. No associations 
were found between VC and bone and mineral parameters. Age was associated with iliac 
VC (p=0.0013).


Conclusions. Despite good control of bone and mineral metabolism serum parameters, 
VC and VF are very common in dialysis patients. Prevalence of VF assessed with VM is 
markedly higher than previously reported.
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Vertebral Computed Tomography Is a Useful Tool for the Assessment of 
Bone Mineral Density in Predialysis CKD Patients  Andrea Higa,1 Maria 
Eugênia F. Canziani,1 Ricardo Carneiro,2 Carlos Rochitte,2 Raul D. Santos,2 
Aluizio B. Carvalho.1  1Nephrology Division, Federal University of São Paulo, 
São Paulo, Brazil; 2INCOR, University of São Paulo, São Paulo, Brazil.


Introduction: Low bone mineral density (BMD) is a common feature among 
predialysis CKD patients. Bone densitometry evaluated by DEXA has a poor correlation with 
bone biopsy, a gold standard but invasive method. The aim of this study was to investigate 
whether BMD obtained from vertebral computed tomography (CT) is associated with bone 
structure parameters measured by bone histomorphometry.


Methods: Forty three asymptomatic predialysis CKD patients stage 2-4 (age: 50.7±10.7 
ys; 67% male; creatinine clearance 41.1±18.9 mL/min/1.73m2) who underwent vertebral CT 
and undecalcified bone biopsy were evaluated. No patients had been taken any phosphate 
binder or vitamin D analog. For assessment of the vertebral BMD on images scan, one 
thoracic vertebra was selected and mean BMD was calculated within the trabecular bone 
of the middle of vertebral body, expressing in Housefield Units (HU), using a Vitrea 2 
workstation (Vital Images). Bone biopsy samples were obtained from the iliac crest and bone 
structure parameters such as bone volume (BVTV), trabecular thickness (TbTh), trabecular 
number (Tb.N) and trabecular separation (TbSp) were measured by histomorphometry 
through Osteomeasure software. The association between vertebral BMD and bone structure 
parameters were analysed by linear regression.


Results: The mean vertebral BMD was 196.6±49.9 HU. The mean values of 
histomorphometric parameters were: BVTV= 17.7±5.5%, TbTh= 126.6± 26.7µ, 
Tb.N=1.4±0.3/mm and TbSp=637.5±227.2µ.Vertebral BMD showed significant correlations 
with BVTV (r=0.40,p=0.008), Tb.N (r=0.35,p=0.02) and TbSp (r=-0.32,p=0.03).


Conclusion: These data demonstrated that vertebral CT is a reliable method to analyse 
BMD as it correlates with the gold standard parameters obtained from bone biopsy. Vertebral 
CT is a useful non-invasive tool for the assessment of BMD in CKD patients.
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Bone Mineral Density (BMD) and Fracture Risk in CKD 5D Patients  
Soichiro Iimori,1 Yoshihiro Mori,1 Wataru Akita,1 Shigeru Takada,1 Tamaki 
Kuyama,1 Tomoki Asai,1 Michio Kuwahara,1 Sei Sasaki,2 Yusuke Tsukamoto.1  
1Department of Nephrology, Shuwa General Hospital, Kasukabe-shi, Saitama-
ken, Japan; 2Department of Nephrology, Tokyo Medical and Dental University, 
Bunkyo-ku, Tokyo, Japan.


Purpose: Fracture (Fx) risk needs to be predicted by non-invasive but direct test for 
bone fragility in CKD 5D. To answer this research question, we examined the predictor 
value of BMD prospectively.


Methods: CKD 5D on hemodialysis (n=485) were enrolled from April/2003 to 
March/2008. Patients (n=23) with pathological Fx, asymptomatic spine Fx or history of 
previous Fx were excluded. During this period, 46 new Fx were recorded. Patients were 
treated according to the K/DOQI Bone and Mineral CPG. Sevelamer (n=171) was the first 
choice of phosphate binder (otherwise CaCO3 or both) and no cinacalcet was used. BMD 
was recorded once a year at same interval (Hologic QDR DelphiTM) and the closest data 
was chosen in case of Fx, otherwise the most recent data.


Results: (1) There was no difference in age, gender, diabetes prevalence, serum 
albumin/Ca/iP/intact PTH/Hb but dialysis vintage (Fx 130±10m vs non-Fx 99±89m, p<0.05, 
M±SD), BMI (p<0.01) and bone-alkaline phosphatase (bAP) (p<0.001) between Fx and 
non-Fx. (2) BMD was lower in Fx than in non-Fx (p<0.05) at 1/3 distal radius (1/3R) and 
whole body (WB) but not at other areas. (3) Multiple regression revealed BMI (r=0.40, 
p<0.0001) was the most significant predictor of 1/3R or WB other than dialysis vintage 
(r=-0.28), age (r=-0.27), Ca (r=-0.19), iP (ns), bAP (ns) and PTH (ns). (4) Logistic analysis 
also revealed 1/3R (OR0.09) and WB (OR0.99) were significant predictor of Fx among 
BMD of different areas, gender, diabetes, age and dialysis vintage. (5) ROC analysis showed 
AUC was significant at trochanter (AUC=0.62), WB (AUC=0.61), neck (AUC=0.61), spine 
AP (AUC=0.60) and 1/3R (AUC=0.59) by this order (p<0.05). Serum bAP showed better 
diagnostic value for Fx (AUC=0.78, p=0.0001). PTH did not show significant AUC because 
Fx risk with PTH showed U shaped change (Kaplan-Meier) as reported previously.


Conclusion: We suggests that BMD at 1/3R (< 0.589g/cm2) or WB (<12087g/cm2) 
combined with bAP (>20.1 U/L) may be a useful predictor of Fx in CKD 5D.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2815


Bone Mineral Density on Vertebral Computed Tomography Is Associated 
with Coronary Calcification in CKD Patients Not yet on Dialysis  Agostinho 
Filgueira,1 Ricardo B. Carneiro,2 Carlos E. Rochitte,2 Raul D. Santos,2 Aluisio 
B. Carvalho,1 Maria Eugenia F. Canziani.1  1Nephrology Division, Federal 
University of São Paulo, São Paulo, SP, Brazil; 2INCOR, University of São 
Paulo, São Paulo, SP, Brazil.


Introduction: The prevalence of vascular calcification is high among pre-dialysis 
and dialysis CKD patients and is considered a risk marker for cardiovascular mortality in 
dialysis population. Low bone density is also associated with high morbidity and mortality 
rates in this population. Some studies attempt display new ways to assess the bone mineral 
density (BMD) from vertebral CT and its relationship with coronary calcification (CAC) 
was adhered observed in dialysis patients. However this relation not yet evaluet in pre-
dialisys. The purpose of this study was to evaluate the association between CAC and BMD 
on CT in pre-dialysis CKD patients. Methods: 72 asymptomatic patients (522±11.7ys; 
67% males; eGFR 40.4±18.2 ml/min) who underwent vertebral and coronary CT were 
evaluated. For assessment of the vertebral BMD on images scan, one thoracic vertebra 
was selected and mean BMD was calculated within the trabecular bone of the middle 
of vertebral body (expressed in Housefield Units-HU), using a Vitrea 2® workstation. 
The coronary artery calcification score (CaSc) was expressed in modified Agatston units 
(AU) using MSCT. CAC was defined as CaSc >10AU and severe calcification as CaSc > 
400AU. Results: The mean BMD was 190±52HU and median CaSc was 10 AU (0-120). 
Vertebral BMD showed a negative correlation with CaSc (r= -0.30, p=0.01). Patients with 
CAC had lower BMD (175±53 vs 205±46HU; p=0.015) as well as those with severe CAC 
(165±55 vs 205±46HU; p=0.01). Conclusion: Vertebral CT is a useful non-invasive tool 
for the assessment of BMD in pre-dialysis patients. Low bone density constitutes another 
non-traditional risk marker for cardiovascular disease in CKD patients.
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Altered Trabecular Geometry Is Associated with Fractures in Men and 
Women with Chronic Kidney Disease  Sophie A. Jamal,1,2 Sarah L. West,1,2 
Angela M. Cheung,1 Charmaine E. Lok.1  1University of Toronto, Toronto, ON, 
Canada; 2Women’s College Hospital, Toronto, ON, Canada.


Fractures are common in patients with chronic kidney disease (CKD) due to underlying 
abnormalities in bone quantity and quality. Bone mineral density (BMD) measurements are 
weakly associated with fractures in patients with CKD. A potential reason for this is because 
BMD by dual energy x-ray absorptiometry (DXA) does not capture bone microarchitecture- 
an important risk factor for fracture. The purpose of our study was to determine the 
associations between morphometric vertebral fractures, bone microarchitecture, and BMD 
in a group of men and women with early stages of CKD. We enrolled subjects with early 
stages of CKD (stage 3-5) not yet on dialysis. We recruited 22 women and 29 men over 
eight months from an outpatient care clinic. We measured bone geometry at the ultradistal 
radius using high resolution peripheral quantitated computed tomography (XtremeCT), 
BMD by DXA (Hologic), and evaluated prevalent spinal fractures by morphometry. We 
used linear regression models, adjusted for age and weight, to determine the associations 
between fractures and bone geometry, and fractures and BMD (at the ultradistal radius, 
lumbar spine, total hip, and femoral neck). The mean age was 64.8±15.3 yrs, and mean 
weight was 75.9±17.7 kg. We did not find a significant difference in cortical measures 
of bone geometry (bone density and cortical thickness) among those with and without 
fractures. In contrast, compared to those without fractures, those with fractures had fewer 
trabeculae (β: -0.313, p=0.010), a greater trabecular separation (β: 0.189, p=0.035) and we 
observed a trend towards a decrease in trabecular bone density (β:-24.639, p=0.074) and 
trabecular bone volume:tissue volume (β: -0.021, p=0.072). BMD was not significantly 
different among those with and without fracture. Our study demonstrates that among patients 
with early stages of CKD trabecular measures of bone geometry may be associated with 
fracture. Larger studies are needed to confirm this association and longitudinal studies are 
required to determine if alterations in trabecular bone geometry can predict those at high 
risk for fracture.
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Vertebral Computed Tomography Is a Useful Tool for the Assessment of 
Bone Mineral Density in Hemodialysis Patients  Aluizio B. Carvalho,1 Ricardo 
Carneiro,2 Graziella M. Leme,1 Carlos Rochitte,2 Raul D. Santos,2 Rosa M. 
Moyses,3 Vanda Jorgetti,3 Maria Eugênia F. Canziani.1  1Nephrology Division, 
Federal University of São Paulo, São Paulo, Brazil; 2INCOR, University of São 
Paulo, Brazil; 3Nephrology Division, University of São Paulo, Brazil.


Introduction: Low bone mineral density (BMD) is a common feature among 
hemodialysis (HD) patients. It is associated with high morbidity and mortality rates in this 
population. Bone density evaluated by DEXA has a poor correlation with bone biopsy, a 
gold standard but invasive method. The aim of this study was to investigate whether BMD 
obtained from vertebral computed tomography (CT) is associated with bone parameters 
measured by bone histomorphometry.


Methods: Fifteen patients (47.6±12.2 ys;53% male;length on HD:37.6±33 mo) who 
underwent vertebral CT and undecalcified bone biopsy were evaluated. For assessment 
of the vertebral BMD, one thoracic vertebra was selected and mean BMD was calculated 
within the trabecular bone of the middle of vertebral body, expressing in Housefield Units 
(HU), using a Vitrea 2 workstation. Bone biopsy samples were obtained from the iliac 
crest and bone structure parameters such as bone volume (BVTV), trabecular thickness 
(TbTh), trabecular number (Tb.N) and trabecular separation (TbSp) were measured by 
histomorphometry (Osteomeasure®). The association between vertebral BMD and bone 
parameters were analysed by linear regression.


Results: The mean vertebral BMD was 176.05±77.6HU. Vertebral BMD significantly 
correlated with BVTV (r=0.73,p=0.002), TbTh (r=0.62,p=0.01), Tb.N (r=0.63,p=0.01) and 
TbSp (r=-0.52,p=0.048), as shown on the figure.


Conclusion: These data demonstrated that vertebral CT is a reliable method to analyse 
BMD as it correlates with the gold standard parameters obtained from bone biopsy. Vertebral 
CT is a useful non-invasive tool for the assessment of BMD in HD patients.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2818


Bone Microarchitecture: Comparison Hemodialysis vs Stage II-IV Chronic 
Kidney Disease  Solenne Pelletier,1 Stéphanie Boutroy,1 Justine Bacchetta,1 
Nicolas Vilayphiou,1 Maurice Laville,2 Wallid Arkouche,3 Fitsum Guebre-
Egziabher,2 Roland Chapurlat,1 Denis P. Fouque.2  1INSERM U831, Hospital 
Edouard Herriot, Lyon, France; 2Nephrology, Hospital Edouard Herriot, Lyon, 
France; 3Nephrology, AURAL, Lyon, France.


Aims
We previously showed that bone microarchitecture assessed by High Resolution-


peripheral Quantitative Computed Tomography (HR-pQCT, XtremeCT, Scanco Medical®) 
in stage II-IV chronic kidney disease patients (CKD) was impaired compared to healthy 
volunteers. Here we hypothesized that volumetric bone mineral density (BMD) and 
microarchitecture parameters in maintenance hemodialysis patients (MHD) were further 
impaired compared with stage II-IV CKD.


Methods
19 MHD males (dialysis vintage 2.2 ±1.9 yr) were compared to 52 stage II-IV CKD 


males. Total, cortical (Ct) and trabecular (Tb) BMD and bone microarchitecture were 
measured none invasively by HR-pQCT at the distal tibia.


Results
MHD were younger than CKD (47 ±16 vs 66 ±16 yr, p<0.001). 27% were diabetics 


in both groups. MHD presented a significant alteration of total BMD (-16.6%, p<0.05), Tb 
BMD (-17.8%, p<0.05) and Tb microarchitecture (reduced Tb number (-13.1%, p<0.05) 
and more heterogeneous Tb network (+24.3%, p<0.05)) compared to CKD. Cortical 
thickness was reduced in MHD (-15.8%, p<0.05) whereas Ct BMD was similar between 
groups (-0.7%, NS).


Conclusion
Despite being younger which confers a protective advantage, MHD had a greater Ct 


and Tb bone impairment compared to stage II-IV CKD and by extension, an even more 
altered bone compared to healthy volunteers.


HR-pQCT is a new non invasive 3D-bone imaging technique and appears of interest 
in MHD. Longitudinal studies are requested to confirm that this non invasive technique 
allows improving bone fracture prediction in MHD.
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Do Differences in Dialysis Prescription Impact on KDOQI Bone Mineral 
Targets? The PanThames Renal Audit  Andrew Davenport,1 Carrie Gardner,2 
Michael P. Delaney,3 Pan Thames Renal Audit Group.4  1UCL Center for 
Nephrology, Royal Free Campus, University College London Medical School, 
London, United Kingdom; 2Audit, Information & Analysis Unit for East of 
England, London and South East Coast Specialised Commissioning Group, 
London Specialised Commissioning Group, London, United Kingdom; 3Kent 
Kidney Care Centre, East Kent Hospitals University NHS Foundation Trust, 
Canterbury, Kent, United Kingdom; 4Pan Thames Renal Audit Group.


Patients achieving the KDOQI bone mineral clinical practice guidelines are reported 
to have improved survival. Many factors affecting calcium and phosphate control are 
non-modifiable. The present study investigates whether differences in dialysis treatment 
improved acheivement of KDOQI clinical guideline targets, thereby indicating modifiable 
effects on bone minerals.


An audit was performed of pre mid week session calcium and phosphate levels in 5366 
adult patients receiving thrice weekly dialysis in all 14 PanThames centres: 60% male, mean 
age 62 ±16 years, median dialysis vintage 29 months (14-58), 84% treated by hemodialysis 
and 16% by on-line haemodiafiltration, median session time 4.0 hr (3.5-4.0).


Patients achieving the KDOQI guidelines varied between the centres:
Percentage of patients reaching targets (range between centres)
Calcium 23.4-60
Phosphate 31.7-56.7
Calcium phosphate product 60-87.3
Parathyroid hormone 17.1-46.8
All 4 targets 1.8-10.8


Those centres which used the highest dialysate calcium concentrations (1.5 mmol/l, 3 
meq/l) had more patients above the KDOQI serum calcium and more below the PTH target, 
than those centres using the lowest calcium dialysates (1.0 mmol/l, 1.5 meq/l), X2=85.1 
and X2 = 52.4, p<0.001, respectively. On logistical regression analysis, serum phosphate 
was negatively associated with duration of dialysis session time, F=21.4, p=0.000 and 
haemodiafiltration, F=9.6, p=0.000 respectively.


Although many of the factors determining calcium and phosphate control in 
haemodialysis patients are unmodifiable, dialysate calcium concentration, the duration 
of the dialysis session and haemodiafiltration all had an impact on calcium, phosphate 
and PTH.
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A Comparison of Ergocalciferol and Cholecalciferol Therapy in 
Hemodialysis Patients and Effect on Parathyroid Hormone  Paul G. Jenkins, 
Debesh C. Mazumdar.  ARA Milwaukee Dialysis Center, Milwaukee, WI.


Deficiency of 25 hydroxy vitamin D (25D) in CKD and dialysis patients (pts) is 
almost universal, as is hyperparathyroidism (HPT). The possible role of 25D deficiency 
in the development of HPT is uncertain, as is any preference for ergocalciferol (Ergo) or 
cholecalciferol (Chole) as a therapy (Rx) for 25D deficiency. To assess a possible role of 
25D deficiency in HPT, we measured serial levels of parathyroid hormone (PTH) and 25D 
for 4 consecutive months in 39 chronic hemodialysis (HD) pts who were given either Ergo 
50,000 units once weekly (19 pts) or Chole 2,000 units once daily (20 pts) for the 4 month 
period. The table summarizes our results.
Changes in 25D and PTH
Rx n 


pts
25D, 
pre Rx


25D, 
2 mos


25D, 
4 mos


25D>50 ng/ml 
%/level ↓ PTH >50% Mean PTH Change


Ergo 19 17 ng/ml 50 ng/ml 40 ng/ml 53% / 69 ng/ml 3/17 (18%) 381 to 339 pg/ml (17 pts)
Chole 20 17 ng/ml 42 ng/ml 35 ng/ml 25% / 53 ng/ml 7/20 (35%) 416 to 454 pg/ml


Mean 25D levels peaked after 2 months in both groups, to 50 ng/ml with Ergo and 
42 ng/ml with Chole. After 4 months of Rx, mean PTHs changed little. However, PTH 
decreased > 50% (responders) in 3 of 17 Ergo pts (2 pts were hypoparathyroid)(PTH 217 
to 63 pg/ml with 25D 15 to 72 ng/ml) and 7 of 20 Chole pts (PTH 334 to 168 pg/ml with 
25D 19 to 46 ng/ml), with PTH changes significant at p <0.001. Responders had a lower 
baseline PTH level than non-responders, 299 vs 438 pg/ml, and a higher peak 25D, 54 
vs 47 ng/ml. Peak 25D levels of > 50 ng/ml occurred more often with Ergo Rx, 10 of 
19 pts, than with Chole Rx, 5 of 20 pts, and in 13 of these 15 pts, mean PTH fell 15%, 
from 432 to366 pg/ml, p <0.02. In pts with 25D < 50 ng/ml, PTH rose 4%, from 383 to 
400 pg/ml. We conclude that Ergo 50,000 units/wk and Chole 2,000/day can both correct 
25D deficiency within 2 months, but Ergo achieved higher 25D levels. Some pts may 
significantly decrease PTH levels with either Ergo or Chole but perhaps more often with 
Chole. Levels of 25D > 50 ng/ml may significantly lower PTH levels and pts with PTH < 
400 pg/ml may be more responsive to the normalization of 25D. Medication compliance 
appeared to be a problem with either Rx.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2821


Effect of the Vitamin D Compounds Doxercalciferol and Paricalcitol on 
Serum PTH and Bone Strength in a Mouse Model of Hyperparathyroidism 
and Uremia  René St-Arnaud,1 Alice Arabian,1 Stephen A. Strugnell.2  1Genetics 
Unit, Shriners Hospital for Children, Montreal, QC, Canada; 2Genzyme 
Corporation, Middleton, WI.


Vitamin D compounds are used in the management of elevated PTH levels in kidney 
patients. There is little comparative data available on the effects of vitamin D compounds 
on bone parameters in kidney disease. To address this issue, we developed a mouse model 
of secondary hyperparathyroidism (SHPT) and uremia using mice expressing the null 
mutation for the enzyme CYP27B1 (25-hydroxyvitamin D-1-hydroxylase; 1OHase). 
Mice expressing this null mutation have undetectably low serum levels of active vitamin 
D (1,25(OH)2D) and, untreated, develop severe SHPT and hyperparathyroid bone disease. 
To determine the effects of vitamin D treatment on bone, 1OHase null mice were initially 
maintained, from weaning, on a maintenance dose of oral doxercalciferol (100 pg/g/2 days). 
To model the effects of renal insufficiency, mice (1OHase null and wild-type (WT) at four 
months of age were nephrectomized (Nx) using electrocautery. WT and null mice were 
then randomized to groups treated with vehicle, doxercalciferol (30 or 100 pg/g/every other 
day) or paricalcitol (100 or 300 pg/g/every other day) via oral gavage. After eight weeks 
of treatment, mice were sacrificed and serum and bone parameters measured. Nx mice had 
serum creatinine and BUN levels elevated two- to three-fold relative to intact mice. Null 
mice treated with 100 pg/g doxercalciferol had serum calcium levels normalized and PTH 
levels reduced from 7323 pg/mL (in vehicle-treated null mice) to 46 pg/mL. Mice treated 
with 300 pg/g paricalcitol also had serum calcium normalized but PTH levels remained 
elevated at 453 pg/mL. Bone strength testing showed that null mice treated with either 
100 pg/g doxercalciferol or 300 pg/g paricalcitol had bone stiffness restored to wild-type 
levels. We conclude that, in this mouse model of hyperparathyroidism and uremia, treatment 
of uremic 1OHase null mice with either doxercalciferol or paricalcitol normalized serum 
and bone parameters.


Disclosure of Financial Relationships: grant/research support: Genzyme Corporation; 
consultant: Genzyme Corporation.


SA-PO2822


Therapeutic Efficacy of Cinacalcet Hydrochloride (CH) in Secondary 
Hyperthyroidism (SHPT) Patients with Enlarged Parathyroid Glands 
(PTGs)  Hiroaki Ogata,1 Yukihiro Wada,1 Keiko Takahashi,2 Kanji Shishido,2 
Chiaki Kumata-Maeta,3 Masahide Mizobuchi,3 Tadao Akizawa,3 Eriko 
Kinugasa.1  1Department of Internal Medicine, Showa University Northern 
Yokohama Hospital, Yokohama, Kanagawa, Japan; 2Internal Medicine, Sekishin-
kai Kawasaki Clinic, Kawasaki, Kanagawa, Japan; 3Department of Nephrology, 
Showa University School of Medicine, Shinagawa, Tokyo, Japan.


Previous studies have reported that enlarged PTG (estimated volume >500mm³ or 
longest axis >10mm) is likely to be nodular hyperplastic and to be refractory to conventional 
therapy. In this study, we examined the relationship between clinical parameters, including 
PTG size, and therapeutic effectiveness of CH in hemodialysis patients with refractory 


SHPT. Fifty-seven patients (female, 31.6%; age, 59.0 years; iPTH, 570.4pg/mL) were 
orally administrated CH (25mg/day) and the dose of CH was titrated to achieve targeted 
iPTH level (60-180pg/mL, Japanese Society for Dialysis Therapy Clinical Guidelines) 
for 28 weeks. PTG size was estimated by ultrasonography at the start of CH treatment. 
The response of CH was classified into two groups (Group A, iPTH ≤180pg/mL; Group 
B, iPTH >180pg/mL at 28 weeks). At baseline, PTH and P in Group A were significantly 
lower than those in Group A.
Baseline Characteristics


Group A (N=31) Group B (N=26) P value
Age (yrs) 61.4±1.7 56.6±2.2 0.0637
Female (%) 32.2 34.6 0.8509
iPTH (pg/mL) 498.0±58.7 656.6±50.2 0.0494
adjusted Ca (mg/dL) 9.5±0.1 9.6±0.1 0.3806
P (mg/dL) 5.4±0.2 6.2±0.2 0.0180
Largest PTG volume (mm³) 294.1±49.8 511.1±92.0 0.0392
No. of enlarged PTGs∗ 0.82±0.16 1.52±0.19 0.0085
mean±SE, ∗; volume>500mm³, or longest axis>10mm. 


The volume of the largest PTG and the number of enlarged PTGs in Group A were 
significantly smaller than those in Group B. A logistic regression analysis revealed that only 
the number of enlarged PTGs (≥2) was significantly associated with therapeutic effectiveness 
of CH (OR 6.12, P=01666). CH could decrease serum PTH level in severe SHPT patients. 
However, patients with two or more enlarged PTGs might be refractory to CH.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2823


The Calcimimetic AMG641 Improves Bone Mineral Density and Reduces 
Bone Turnover in Rats with Established CKD-MBD  S. Morony,1 E. Shatzen,1 
C.-Y. E. Han,1 W. Yao,2 X. Li,1 M. Shahnazari,2 M. Stolina,1 N. Lane,2 C. Henley.1  
1Amgen Inc.; 2UC Davis Medical Center.


Chronic kidney disease-mineral bone disorder (CKD-MBD) is characterized by 
increased parathyroid hormone (PTH) levels, low bone mass, and high fracture rates in 
uremic patients. Calcimimetics reduce PTH secretion via actions on the parathyroid gland 
calcium-sensing receptor. We hypothesized that calcimimetics would normalize the CKD 
induced bone changes associated with elevated PTH in uremic rats.


Male, 5/6 nephrectomized rats were allowed to become uremic for 10-weeks and then 
treated daily (PO) with the calcimimetic AMG641 (3 mg/kg) or vehicle, normal rats served 
as controls. Serum biomarkers, bone mineral density (BMD), and bone histomorphometry 
parameters were analyzed after 4 weeks of treatment.


Elevated PTH levels in CKD rats were associated with decreased cortical BMD, and 
increased trabecular osteoid, osteoclast, and osteoblast surfaces. AMG641 reduced serum 
PTH, increased trabecular BMD, normalized cortical BMD, and reduced bone turnover. 
Importantly MAR and BFR were unaffected by AMG641. These data suggest that the 
effects of AMG641 on bone are likely secondary to effects on PTH and that calcimimetics 
may aid in the treatment of CKD-MBD.
 Normal CKD+Vehicle CKD+AMG641
Serum Biomarkers N=7 N=8 N=9
iPTH, pg/mL 320±33 1302±388a 235±59b


Ca, mg/dL 10.7±0.3 10.8±0.5 10.7±0.3
P, mg/dL 6.4±0.1 6.4±0.4 9.4±0.5a,b


BUN, mg/dL 16±1 94±20a 75±9a


Femur BMD    
*Distal Metaphysis, mg/cm3 341±26 305±18 369±27b


#Midshaft, mg/cm3 1438±7 1407±8a 1423±4
Trabecular Histomorphometry N=5 N=6 N=7
BV/TV, % 17.0±0.8 14.3±2.8 19.2±1.6
OS/BS, % 1.9±0.6 18.8±10a 2.7±0.8b


OcS/BS, % 2.7±0.2 4.1±0.2a 3.3±0.1
ObS/BS, % 6.1±2.1 21.0±6.2 6.6±1.5b


MAR, µm/day 1.8±0.2 1.5±0.2a 1.9±0.1
BFR/BS, µm3/µm2/day 0.25±0.06 0.26±0.08 0.13±0.02
mean±SEM, aP<0.05 vs normal; aP<0.05 vs. CKD, *Trabecular BMD, #cortical BMD, BV/TV=bone 
volume, OS/BS=osteoid surface, OcS/BS=osteoclast surface, ObS/BS=osteoblast surface, MAR=mineral 
apposition rate, BFR/BS=bone formation rate


Disclosure of Financial Relationships: ownership: Stock holder Amgen Inc.; 
employer: Amgen Inc.


SA-PO2824


The Calcimimetic R-641 Improves the Bone Defects in Experimental 
Chronic Kidney Disease (CKD); No Added Benefit of PTH Treatment  Thilo 
Krueger,1 P. Boor,1 C. Schafer,2 G. Schlieper,1 V. Brandenburg,1 R. Westenfeld,3 
M. Ketteler,4 W. Jee,5 X. Tian,5 X. Li,6 V. Shalhoub,6 J. Floege.1  1University 
Aachen, Germany; 2Helmholtz Institute, Aachen, Germany; 3University 
Duesseldorf, Germany; 4Hospital Coburg, Germany; 5University of Utah; 
6Amgen Inc., CA.


Secondary hyperparathyroidism contributes to development of renal osteodystrophy. 
Calcimimetics lower parathyroid hormone (PTH) by activating calcium sensing receptor. 
Constant PTH suppression may lead to adynamic bone disease. Cycling of PTH levels 
is regarded to be beneficial to avoid this. Here we investigated whether alternating 
administration of a calcimimetic and PTH is able to improve bone histology in a rat CKD 
model.


CKD was induced in rats by adenine diet for 4 weeks. Four treatment protocols then 
continued for 4 weeks: vehicle, PTH1-34, R641+vehicle, R641+PTH1-34. R641 or vehicle 
were administered every third day. In the R641+PTH group each R641 dose was followed 
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48 hrs later by 80 µg/kg PTH s.c. Bones were labelled with calcein (10 mg/kg) by injection 
10d and 3d prior to sacrifice. Femoral bones were subjected to histomorphometry and blood 
samples collected weekly. PTH1-84 was measured by ELISA.
table 1


BFR O.Ar/B.Ar Ob.Pm Oc.Pm B.Ar/T.Ar
(n) %/yr % % % %
Healthy control (7) 548 ±241 0 16.7 ±5.4 4.1 ±0.5 17.7 ±5.7
CKD control (3) n.a. (0) 64 ±17 27.1 ±14.4 7.3 ±3.9 9.9±6.8
CKD+PTH (4) n.a. (2) 45 ±25 28.7 ±10.8 4.2 ±2.7 14.2 ±9.3
CKD+R-641 (6) 622 ±396 12 ±15 16.3 ±4.9 4.4 ±1.8 12.5 ±3.8
CKD+R-641+PTH (6) 1123 ±256 (4) 5 ±6 15.9 ±2.7 4.6 ±1.9 15.4 ±5.8
Legend: Mean ±SD (n) 


Adenine treatment increased osteoid area and reduced bone area. R641 reduced 
osteoblast numbers and significantly decreased osteoid area. Treatment with PTH alone 
preserved high osteoblast numbers and osteoid area. Combination treatment did not result 
in significantly increased osteoid and bone area compared to R-641 treatment although a 
trend was seen for bone area. Serum PTH was significantly lower in R641 treatment (939 
and 902 vs 3212 pg/ml). After 4 weeks, combination of R641+PTH was not superior to 
single treatment with R641 in improving high turnover bone histology.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2825


Maintenance of Osteocyte Number after Treatment with Cinacalcet 
Hydrochloride in Patients with Secondary Hyperparathyroidism  Aiji 
Yajima,1,7 Tadao Akizawa,2 Masaaki Inaba,3 Yusuke Tsukamoto,4 Satoshi 
Kurihara,5 Shigeru Otsubo,6 Yuko Iwasa,1 Akemi Ito.7  1Nephrology, Towa 
Hospital, Adachi-ku, Tokyo, Japan; 2Nephrology, Showa University Graduate 
School of Medicine, Shinagawa-ku, Tokyo, Japan; 3Metabolism, Endocrinology, 
and Molecular Medicine, Osaka City University Graduate School of Medicine, 
Osaka, Japan; 4Kidney Disease, Syuwa General Hospital, Kasukabe, Saitama, 
Japan; 5Nephrology, Saitama Tsukinomori Clinic, Saitama, Japan; 6Nephrology, 
Sangenjaya Hospital, Setagaya-ku, Tokyo, Japan; 7Ito Bone HIstomorphometry 
Institute, Niigata, Japan.


Purpose: The osteocytes maintain bone quality by regulating bone remodeling and also 
serve as the mechanosensory cells in bone formation. However, the bone volume-referent 
osteocyte number (N.Ot/BV) was significantly reduced as a result of osteocyte death after 
parathyroidectomy for secondary hyperparathyroidism (II HPT). We investigated N.Ot/BV 
after treatment with cinacalcet hydrochloride (HCl) in patients with II HPT.


Methods: We measured serum intact parathyroid hormone (iPTH) levels and 
determined the following histomorphometric parameters in cancellous bone before and 
at 52 wk (n = 4: age, 55, 65, 61 and 70 yr) or at 38 wk (n = 1: 58 yr) after treatment with 
cinacalcet HCl in patients with II HPT: N.Ot/BV in basic multicellular unit (N.Ot/BVBMU) 
and bone structural unit (N.Ot/BVBSU).


Results: Serum iPTH decreased from 1110, 880, 330, 980 and 588 to 233, 80, 88, 116 
and 77 pg/mL, respectively, in the five patients after the treatment. The N.Ot/BVBMU values 
before/after the treatment were 101.3/49.6, 54.8/13.6, 95.1/30.0, 81.8/30.4 and 86.5/34.9 
%, respectively, and the N.Ot/BVBSU values before/after the treatment were 135.1/145.7, 
155.7/199.1, 147.3/200.4, 158.2/210.7 and 168.9/167.4 N/mm2, respectively, in Patients 
1, 2, 3, 4 and 5.


Conclusions: There will be a great number of microdamages in BSU, which is the 
old bone units after the primary mineralization. The N.Ot/BVBSU was well maintained after 
the treatment although adynamic bone disease developed in Patients 1, 2, 3 and 5. Thus, 
cinacalcet HCl appears to have a potential role for maintaining bone stability by preventing 
the reduction in the N.Ot/BVBSU.


Disclosure of Financial Relationships: nothing to disclose
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Changes in Trabecular and Cortical Volumetric Bone Mineral Density 
(vBMD) and Geometry after Renal Transplantation in Children  Mary B. 
Leonard,1 A. Terpstra,1 B. S. Zemel,1 B. J. Foster,2 R. J. Wetzsteon,1 C. F. Strife,3 
D. Foerster,1 H. J. Kalkwarf.3  1Children’s Hosp Phila; 2McGill Univ; 3Cincinnati 
Children’s Hopsital, Cincinnati, OH.


The impact of transplant (Txp) on bone density and structure during growth has not 
been established. Tibia quantitative CT scans were obtained in > 600 controls, and 60 
Txp recipients (age 7-21 yr) at Txp, and 3, 6, and 12 months. Race, sex, and age/tibia 
length-specific Z-scores were generated for trabecular vBMD (TrabBMD), cortical vBMD 
(CortBMD), polar section modulus (pSM; a measure of cortical geometry and strength) and 
Muscle. Changes in Z-scores were assessed using GEE models. At baseline, TrabBMD Z 
was significantly elevated in prepubertal subjects. Following Txp, TrabBMD Z decreased 
significantly; decreases were greater in subjects with higher baseline TrabBMD Z (p < 0.001) 
and greater glucocorticoid (GC) exposure (p < 0.01). In contrast, CortBMD Z increased 
significantly; increases were greater in subjects with lower baseline CortBMD Z (p < 
0.001), greater GC (p <0.001), and greater declines in PTH (p<0.01). Muscle Z improved 
but pSM Z did not. Compared with longitudinal controls, Txp recipients did not exhibit the 
expected increase in pSM Z given increases in Muscle Z. These data demonstrate that GC 
are associated with decreases in TrabBMD and increases in CortBMD (consistent with recent 
studies of GC in children). The elevated baseline TrabBMD Z-scores in prepubertal subjects 
may represent abnormal resorption of secondary spongiosa near the tibia growth plate.


Baseline 12 Months Change p-value
TrabBMD Z - Prepubertal 2.10 (1.65, 2.56)d 0.40 (-0.03, 0.84) < 0.0001
TrabBMD Z - Pubertal -0.20 (-0.72, 0.31) -0.58 (-1.08, -0.08)a 0.02
CortBMD Z -0.27 (-0.57, 0.04) 0.15 (-0.15, 0.45) 0.01
pSM Z -0.46 (-0.75, -0.17)b -0.44 (-0.73, -0.15)b 0.38
Muscle Z -0.50 (-0.79, -0.22)c 0.07 (-0.22, 0.35) < 0.0001
a: p<0.05; b:< 0.01; c< 0.001; d:< 0.0001 compared with controls 


Disclosure of Financial Relationships: nothing to disclose
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Long-Term Evaluation of the Muscle-Bone Unit by pQCT in Pediatric Renal 
Transplant Recipients  Reinhard Feneberg,1 Carolin Kneppo,1 Eva M. Rueth,2 
Lutz T. Weber,3 Eckhard Schoenau,4 Burkhard Toenshoff.1  1Univ. Children’s 
Hospital Heidelberg, Heidelberg, Germany; 2Univ. Children’s Hospital 
Erlangen, Erlangen, Germany; 3Univ. Children’s Hospital Munich, Munich, 
Germany; 4Univ. Children’s Hospital Cologne, Cologne, Germany.


Renal transplantation in children is associated with skeletal complications. Bone 
fractures in these patients are 6-fold more frequent as compared to the control population. 
The reasons for this are not clear. We therefore evaluated bone architecture, mass and 
strength by peripheral quantitative computed tomography (pQCT) in conjunction with 
an analysis of the muscle-bone relationship in a longitudinal study 3 and 10 years after 
renal transplantation.


We sought to investigate into possible causes of skeletal complications in pediatric 
renal transplant recipients and their development over time.


24 pediatric renal transplant recipients (20 m, 4 f) were analyzed 3 years (GFR 101 
mL/min/1.73 m) and 10 years (GFR 86 mL/min/1.73 m; P=0.006 vs. 3 years) after renal 
transplantation.


While total and cortical bone mineral density of the forearm were not decreased, 
standardized cortical thickness, both related to chronological age and height age, were 
significantly reduced at 3 years compared to control and did not recover at 10 years. The 
standardized strength strain index (SSI) was reduced at 3 years and declined further during 
follow-up. Standardized muscle cross-sectional area decreased significantly over time. 
Multivariate regression analysis revealed that bone mineral content (P < 0.0001), cortical 
thickness (P = 0.011) and time since transplantation (P = 0.025) exerted a significant 
influence on SSI, but not muscle cross-sectional area or grip force. There was no influence 
of GFR, age, or body mass index on SSI.


These data indicate a cortical thinning of the radius, which persists during follow-up, 
and a progressive decline of the SSI, which reflects the combined strength of trabecular 
and cortical bone. The progressive decrease in muscle cross sectional area may contribute 
to this lack of recovery. Hence, bone disease appears to be both primary (glucocorticoids, 
renal bone disease) and secondary to sarcopenia in these patients.


Disclosure of Financial Relationships: nothing to disclose
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Hyperparathyroidism and Bone Turnover after Renal Transplantation  
S. M. Kinsella,1 A. Harrington,1 J. Brady,3 B. Murray,3 M. G. Molloy,2 J. 
A. Eustace.1  1Renal Medicine, University Hospital, Cork; 2Rheumatology, 
University Hospital, Cork; 3Metabolism Laboratory, St Vincents University 
Hospital, Dublin, Ireland.


Introduction:Post transplant hyperparathyroidism (HPT) is common; its clinical 
significance and the association of low ionised calcium with HPT are unclear.


Methods:First renal allograft recipients,(eGFR>30ml/min/1.73m2), n=50, had DXA 
scan (Lunar IDXA) of lumbosacral spine, both hips and non-dominant forearm, concomitant 
measurement of 1-84 iPTH, 25-OH Vitamin D, total and ionised serum calcium, markers 
of bone formation (bone-specific alkaline phosphatase (bone ALP) and resorption (urinary 
N-terminal cross-linking telopeptide of type 1 collagen (NTX1) and tartrate resistant acid 
phosphatase 5b (TRACP5b). Results given as mean (SD).


Results:Patient characteristics at study entry: 64% male, age 46.9(12.7) years, dialysis 
vintage 2.8(2.0) years, prior dialysis modality: HD 60%, PD 28%, none 5%, time since 
transplantation 3.6(2.7) years. MDRD eGFR was 51(14) ml/min/1.73m2. 42% reported 
at least one prior fracture. 20% of patients had osteoporosis. Uncorrected calcium was 
2.6(0.16) mmol/L, 44% of patients were hypercalcaemic. No subject had below normal 
total calcium, but 17(36%) had subnormal ionised calcium (11 of whom had elevated 
iPTH). The ratio of ionised to total calcium was 0.45(0.03). Mean iPTH was 124(70) ng/L; 
range 32-399. 87% of patients had elevated iPTH (>65ng/L). T-score was significantly 
less at the radius(-1.3(1.3)) than at either the lumbosacral(-0.21(1.7)) or right neck of 
femur sites, (-0.63(1.3)) both p<0.01. iPTH significantly correlated (Spearman rank) with 
forearm T-score (r=0.33,p=0.05), bone ALP (r=0.61,p<0.001), NTX1 (r=0.61, p<0.001) 
and TRACP5b (r=0.51,p=0.005) All subjects were Vitamin D deficient (<50nmol/L) with a 
mean 25-OH Vitamin D of 35.6(14)nmol/L. Ionised calcium correlated with urine calcium/
creatinine ratio(r=0.42, p=0.04).


Conclusion:Osteoporosis is common in renal transplant recipients, with the radial site 
more severely affected. Modest elevations in post-transplant iPTH are common and correlate 
with increased markers of bone turnover. In a significant number of patients elevations in 
iPTH may be driven by low ionised calcium.


Disclosure of Financial Relationships: nothing to disclose
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Dosing Time-Dependent Variation of Bone Resorption by Cyclosporin A in 
Rats Femurs  Shuichi Tsuruoka,1 Shuzo Kaneko,1 Kunihiro Yamagata,1 Akio 
Fujimura.2  1Nephrology, Univ. of Tsukuba, Tsukuba, Ibaraki, Japan; 2Clin. 
Pharmacology, Jichi Medical Univ., Shimotsuke, Tochigi, Japan.


Cyclosporin A (CsA), an immunosuppressive drug, sometimes causes drug-induced 
osteoporosis. Activities of osteoblasts and osteoclasts, serum concentrations of Ca and P, 
show diurnal rhythms. Therefore, we speculated that CsA-induced osteoporosis might 
vary with its dosing time and we evaluated this speculation with this study in rats. Rats 
were kept in rooms with a 12-h light/dark cycle. CsA (3mg/kg, once a day) or vehicle was 
given at either 2 hours after light on (2HALO) or 8HALO, 14 HALO, 20HALO for 24 
weeks. Serum and 4-hour urine samples were obtained before and at 12 and 24 weeks after 
the treatment. Serum Ca and P concentrations by the vehicle treatment showed diurnal 
rhythms. Furthermore, increases of these two parameters by the drug significantly varied 
with its dosing time; most prominently at the 2HALO dosing, and were not seen at the 8 
and 14HALO dosings (increment of serum Ca concentration, 0.6±0.2, 0.3±0.2 and -0.1±0.1, 
and 0.4±0.2 mg/dl, 2HALO, 8HALO, 14HALO 20HALO, respectively). Degree of bone 
resorption of the femur determined by dual-energy X-ray absorption, also varied with 
dosing time, most prominently at 2HALO and less prominently at 14HALO (decrement of 
bone density, 21±5, 12±4, 3±4 and 15±4 mg/cm2, 2HALO, 8HALO, 14HALO 20HALO, 
respectively). Increase of urine deoxypyridinoline excretion, a marker of osteoclast activity, 
by the drug was highest at 2HALO and lowest at 14HALO, however body weight, creatinine 
clearance, serum total protein, parathyroid hormone and osteocalcin concentrations, the 
trough level of cyclosporin A in whole blood, and urinary excretion of Ca and P, were not 
changed by the drug at every any dosing time. Reduction of urinary nitric oxide (NO) was 
most prominent at 2HALO and negligible at 14HALO. We concluded that cyclosporin 
A-induced bone resorption and serum Ca and P increases were varied with dosing 
time. Sensitivity of osteoclasts and systemic NO production by the drug was the major 
mechanisms of the phenomenon, while differences in pharmacokinetics, the parathyroid 
gland, osteoblasts and renal handling of Ca and P did not contribute to the phenomenon.


Disclosure of Financial Relationships: nothing to disclose
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Randomized Controlled Trial of Risedronate in Renal Transplant 
Recipients: Histomorphometry Shows Lowered Bone Turnover but Not 
Adynamic Bone  Maria Coco, Daniel Glicklich, James Pullman.  Montefiore 
Medical Center, Albert Einstein College of Medicine, Bronx, NY.


Bisphosphonates are frequently used to attenuate bone loss commonly seen post renal 
transplant (RT). We have shown that IV pamidronate preserved bone mineral density 
(BMD) in early post RT, but was associated with the development of adynamic bone disease 
(JASN 2003). Few studies have addressed the long term effects of oral bisphosphonates 
on BMD and bone histomorphometry. We therefore conducted a 12 month prospective, 
double-blinded placebo-controlled trial of weekly oral risedronate (RIS) in living donor 
recipients.


Subjects were randomized to weekly RIS 35 mg vs. placebo control (CON) for 12 
months. Baseline and 12 month bone biopsies were obtained. Serial BMDs and biochemical 
bone parameters (PTH, 1,25-OH and 25-OH Vitamin D, urinary NTx, Calcium, Phosphorus, 
Bone Specific Alkaline Phosphatase, Osteocalcin) were obtained. Subjects received standard 
maintenance immunosuppression.


42 subjects were randomized: 20 (11M) RIS, 22 (16 M) CON. There was no difference 
in baseline age, creatinine, dialysis time, rejection episodes between the groups. Biochemical 
parameters were similar at all time points. PTH decreased significantly. BMD decreased 
less in females treated with RIS. BMD in males was not affected by RIS.


Histomorphometry showed that RIS increased osteoid volume % (OV/BV), while 
decreasing mineralized bone % (MDV/BV), erosion surface (ES/BS) and osteoclast surface/
bone surface (OC/BS). These effects were more pronounced in males. Such decrease in 
bone activity was not seen in CON.
table 1


OV/BV MdV/BV ES/BS OC/BS
RIS baseline 4.1±2.6 95.7±2.7 9.6±11.7 5.4±5.9
RIS 12 months 7.8±6.7* 92.3±6.5** 2.5±3.1+ 1.1±2.3++


*p<.033 **p<.048 +p<.039 ++p<.012
In summary, RIS decreased bone turnover with decreased mineralized bone, increased 


osteoid volume and decreased osteoclast activity. We conclude that adynamic bone is 
not a long term effect of RIS, in contrast to the results of the prior short term study with 
pamidronate.


Disclosure of Financial Relationships: nothing to disclose
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Persistent Hyperparathyroidism Following Renal Transplantation Can Be 
Treated Safely and Effectively with Cinacalcet  Michelle Willicombe, Shruthi 
Konda, Adam McLean, Neill Duncan, David Taube.  Imperial College Kidney 
and Transplant Institute, Hammersmith Hospital, London, United Kingdom.


Although cinacalcet (CT) is widely used to treat hyperparathyroidism in patients with 
end stage renal failure, pre and post the initiation of dialysis, there are few reports of its 
use following renal transplantation. This study reports the largest single use of this agent 
in stable renal transplant recipients.


The records of 748 patients receiving a tacrolimus based and steroid sparing protocol 
were analysed. 35/748 [4.7%] patients [13m,12f; mean age 48.1 ± 10.9 yrs] are currently 


receiving cinacalcet for persistent hyperparathyroidism. 15/748 [2.0%] patients received 
CT pre-transplantation and all had CT stopped at time of transplantation. The mean PTH 
at time of transplant was 90.4 ± 53.7 pmol/l.


All patients developed hypercalcaemia [corrected Ca > 2.6 mmol/l] post transplantation 
with a mean serum calcium and phosphate at the start of CT therapy of 2.71 ± 0.2 mmol/l 
and 0.7 ± 0.2 mmol/l respectively. Mean PTH level was 76.4 ± 38.6 pmol/l and the mean 
creatinine was 125 ± 35 µmol/l. Patient follow up is 3.2 ± 1.9 years. Mean dose of CT is 
53.1 ± 27.3 mg/day with an average annual cost [BNF list price] of £2916.84 [$4798.22] 
per patient. There was a significant fall in PTH post CT [52.8 ± 14.3 pmol/l, p<0.05] and 
of serum calcium [0.19 ± 0.1 mmol/l, p<0.05].


Patient survival was 100% and allograft survival was 97.14%. 3/35 [8.6%] patients 
experienced acute rejection following CT although only 1 of these episodes occurred within 
3 months of taking CT. There was no significant change in allograft function.


23/35 [65.7%] patients had biopsies whilst receiving CT therapy and 5/23 [21.7%] 
showed evidence of tubular calcification. 1/35 patients had to have CT withdrawn due to 
side effects and subsequently underwent successful subtotal parathyroidectomy.


This study shows that a small but significant proportion of our transplant patients 
are receiving CT for persistent hyperparathyroidism. CT is effective and not associated 
with allograft dysfunction or significant side effects. CT is expensive and it may be more 
effective to consider subtotal parathyroidectomy for these patients.


Disclosure of Financial Relationships: nothing to disclose
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Sodium and Chloride Sensitivity: A Multipronged Attack on Blood 
Pressure and Bone  Lynda A. Frassetto, Olga Schmidlin, Anthony Sebastian.  
Medicine, Clinical Research Center, University of California San Francisco, 
San Francisco, CA.


The question whether increased sodium chloride (NaCl) intake increases osteoporosis 
risk remains unresolved; some studies suggest so, others not. Increasing NaCl intake 
increases urinary calcium excretion and in general, also increases blood pressure, with 
greater increases in salt-sensitive (SS) subjects than in salt-resistant subjects (SR). Increasing 
Na intake has been shown to decrease synthesis of endothelial nitric oxide (NO) synthase, 
leading to vasoconstriction and increased blood pressure. Recently, small clinical trials 
giving exogenous NO sources (e.g., isosorbide dinitrate) in post- or surgically-induced 
menopausal women have shown improvement in bone mineral density (BMD) comparable 
to alendronate or estrogen replacement therapy.


In 37 normotensive African-American subjects, mean age 46±3 yrs (30 M; 7 F) we 
recently tested the hypothesis that SS subjects have an impaired vasodilatory response to 
NaCl loading mediated by increased levels of asymmetric dimethylarginine (ADMA), 
which suppresses nitric oxide (NO) synthesis. 19 SS and 18 SR subjects were admitted to 
the UCSF Clinical Research Center and followed daily for one week on standardized 30 
mmol NaCl diets, then changed to 250 mmol NaCl daily. The SS group had a 40% increase 
in ADMA levels (p<0.007) associated with a 15% higher mean arterial blood pressure 
(p<0.01) compared to the SR group.


On the low NaCl diet, we found no difference in UCaV (corrected for creatinine 
excretion; UCa/CrV) or ADMA levels between our SS and SR subjects. On the high NaCl 
diet, we found significant increases in UCa/CrV associated with increases in ADMA 
in the SS subjects, but not in the SR subjects (R2=0.47, p=0.02 vs R2=0.03, p=0.57, 
respectively).


Compared to SR subjects, SS subjects on high salt diets have higher blood pressures 
associated with more NO-inhibiting ADMA and higher urine calcium losses, both conditions 
expected to promote lower BMD and increase the risk for osteoporosis.


Disclosure of Financial Relationships: nothing to disclose
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Impact of Diuretic Choice on Secondary Hyperparathyroidism in Early 
CKD  Tamara Isakova, O. Gutierrez, C. Anderson, L. Rosen, J. Theurer, K. 
Bellovich, J. He, S. Steigerwalt, A. Hyre Anderson, I. Tang, R. Townsend, H. 
Feldman, M. Wolf.  CRIC Study Group.


Secondary hyperparathyroidism (sHPT) is a common and morbid CKD complication. 
The triggers that initiate sHPT are not well defined. We reported increased PTH in CKD 
following postprandial calciuria. In the general population, excessive calciuria from loop 
diuretics is associated with PTH elevation. In contrast, treatment with thiazides is associated 
with reduced calciuria and lower PTH. We hypothesized that loop diuretics exacerbate 
sHPT in CKD compared with thiazides or no treatment. We performed a cross-sectional 
study of 3612 subjects in CRIC. Users of loop diuretics were more likely to be black, have 
heart failure, be treated with phosphate binders/vitamin D, and have lower eGFR and serum 
calcium, and higher serum phosphate compared with controls. Median PTH levels were 
almost twice as high in loop diuretic treated patients compared with controls (81 vs. 44 
pg/ml, P<0.0001). The association between loop diuretic therapy and logPTH persisted 
in a multivariable model (β=0.3, P<0.0001), adjusted for age, race, BMI, blood pressure, 
diabetes, and eGFR. Compared with controls, those treated with loop diuretics had more 
than twice the risk of sHPT (PTH≥65 pg/ml) in multivariable logistic regression models 
(OR, 2.4; 95% CI, 1.9-2.9). The relationships persisted in models that excluded patients 
treated with phosphate binders/vitamin D, adjusted for dietary intake and stratified by race 
and CKD stage. When used alone, thiazides were not associated with PTH levels. However, 
in models that included both diuretics and the interaction term (loop x thiazide), significant 
effect modification was detected (P=0.02). The effect was blunted in patients treated with 
both diuretics as compared to those treated with loop diuretics alone (β=0.1 vs. β=0.3). 
Similarly, the risk of sHPT was attenuated in patients treated with both diuretics, as compared 
to those treated with loop diuretics alone (OR 1.4 vs. OR 2.4; P for interaction=0.07). The 
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data suggest that thiazides may attenuate the tendency of loop diuretics to raise PTH in CKD. 
Whether this might relate to differential impact on calciuria requires further study.


Disclosure of Financial Relationships: nothing to disclose
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The Bone Phenotype of Children with Idiopathic Hypercalciuria  Gal 
Finer,1 Lester M. Arguelles,1 Evan Rausch,1 Gema Ariceta,4 Craig B. Langman.1  
1Kidney Diseases, Children’s Memorial Hospital, Feinberg School of Medicine, 
NU, Chicago, IL; 2Division of Pediatric Kidney Diseases, Hospital Cruces, 
Vizcaya, Spain.


Idiopathic hypercalciuria [IH] is increasingly recognized in childhood, primarily for its 
urinary manifestations; reports describing altered bone mineral density [BMD] are scarce. 
In this study we have set our goal to describe the evolution of BMD in a cohort of pediatric 
patients with IH. Data from 132 consecutive patients who were evaluated and treated for IH 
in a uniform manner (92% treated with thiazides) were analyzed retrospectively. Variables 
included annually conducted lumbar DXA scans, renal ultrasounds, growth parameters, 
serum chemistries, and 24 hour urine collection.


The study population had an age of 8.8±3.4 yrs (mean±SD), and urinary calcium [UCa] 
excretion of 5.4±1.7 mg/kg/day. 26% had frank nephrolithiasis. At diagnosis, IH patients 
had a lumbar BMD [LBMD] Z-score of -0.56±1.03, which differed from Z = 0 (p<0.0001); 
39% had a LBMD Z-score < -1. The abnormal LBMD Z-score did not correlate with 
patients’ height Z-score (-0.11±1.27) which followed a normal distribution and connoted 
normal linear growth. Over 4 years of follow-up, UCa declined to a nadir of 3.5 mg/kg/
day at +3y. A negative correlation was found between UCa and BMD Z-score at diagnosis, 
with a linear decrease in BMD Z-score with increasing UCa > 4.7 mg/kg/day (p=0.02). 
The evolution of LBMD Z-score was found to vary between two patient sub-populations: 
those with LBMD Z-score above the median (Z = -0.6), and those with LBMD below the 
median at diagnosis. For patients with initial LBMD Z > -0.6 there was no change in follow 
up, whereas for patients with LBMD Z <-0.6, there was an increase in LBMD over 4 yrs 
(p=0.19, and p=0.034 respectively).


This study identifies a unique bone phenotype with abnormally low LBMD Z-score in 
children with IH. Based on its results, we conclude that IH patients with lower LBMD at 
diagnosis tend to improve their BMD over time whereas patients with initial BMD above 
the median show no change in BMD with a similar reduction in UCa. These results may 
point toward different genetic etiologies of IH in children.


Disclosure of Financial Relationships: nothing to disclose
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Diagnosis of Bone Turnover by the Combination of PTH 1-84/Large 
C-Terminal PTH Fragment Ratio and iPTH Results in Dialysis Patients – A 
CART Analysis  Johann Herberth,1 Adam J. Branscum,2 Hanna Mawad,1 Tom L. 
Cantor,3 Marie-Claude Monier-Faugere,1 Hartmut H. Malluche.1  1Nephrology, 
Bone and Mineral Metabolism, University of Kentucky, Lexington, KY; 
2Biostatistics, Statistics and Epidemiology, University of Kentucky, Lexington, 
KY; 3Scantibodies Laboratory, Inc., Santee, CA.


Although determination of intact parathyroid hormone (iPTH) is most commonly used 
in clinical practice as surrogate marker for bone turnover in stage 5 chronic kidney disease 
(CKD-5) patients, its positive predictive value (PPV) is limited. The current study was 
conducted to evaluate the PPV for bone turnover of iPTH alone or in combination with 
the PTH-(1-84) / large C-terminal PTH fragment ratio (PTH ratio).


For this purpose, 141 CKD-5 patients underwent bone biopsy for bone histomorphometry 
and blood drawings for determination of iPTH and the PTH ratio. Optimal cut-off values 
for diagnosis of bone turnover were determined by classification and regression tree 
(CART) analysis.


Histologically, patients presented with a broad range of bone turnover abnormalities. 
Optimal PTH cut-off values are shown in the figure below. In Caucasian (CC) patients 
(n=70), a PTH ratio <1.0 added to an iPTH <420 pg/ml increased the PPV for low bone 
turnover from 74% to 90%. In African-American (AA) patients (n=71), a PTH ratio <1.2 
added to an iPTH <340 pg/ml increased PPV for low bone turnover from 48% to 90%. In 
these patients, addition of the PTH ratio to iPTH ranging between 340 and 790 pg/ml was 
not useful for discrimination between bone turnover states.


In conclusion, irrespective of race, iPTH can be used alone to diagnose high bone 
turnover, and the addition of the PTH ratio to iPTH measurements is helpful for diagnosing 
low bone turnover. However, in AA CKD-5 patients, the iPTH range 340-790 pg/ml is 
non-diagnostic with or without the PTH ratio.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2836


Evidence for Coordinate Regulation of Solute Excretion in Calcium Stone 
Formers  Elaine M. Worcester,1 Joan H. Parks,1 John R. Asplin,2 Fred L. 
Coe.1  1Medicine, University of Chicago, Chicago, IL; 2Litholink Corporation, 
Chicago, IL.


Hypophosphatemia (HYP) is common among calcium stone formers (SF), and in rare 
cases is associated with mutations in sodium-phosphate co-transporters or in NHERF1; 
the majority of cases are unexplained. We hypothesized that reduced sodium-phosphate 
co-transporter activity mediated via NHERF1 or a similar PDZ-domain containing protein, 
causes HYP. If so, other transport activities controlled by NHERF1, such as NHE3 and 
URAT1, might be reduced in HYP. To test this idea, we analyzed 2 large but separate 
sets of 24 hour urines and paired serums of 2700 SF from the University of Chicago and 
11,073 SF from Litholink, a national laboratory. Patients were divided into quintiles based 
on serum phosphate. Males were more common in the lowest phosphate tiles in both data 
sets. Phosphate excretion did not vary across the quintiles, excluding diet as a cause of 
HYP. Tubule maximum per unit GFR (Tm) phosphate fell and fractional excretion rose 
with phosphate quintile, indicating reduced tubule phosphate reabsorption was responsible 
for HYP. Urine pH and serum chloride rose with falling serum phosphate, suggesting a 
coordinate change in NHE3 activity. Serum uric acid and Tm uric acid fell significantly 
with decreasing serum phosphate, while uric acid excretion did not vary. HYP in SF 
results from decreased tubule phosphate reabsorption and, being associated with related 
changes in other proximal tubule transporters, may arise from alterations in, or signaling 
to, PDZ-containing proteins.


Disclosure of Financial Relationships: consultant: Laboratory Corporation of 
America.
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Calcification Patterns in Infant and Adult Kidneys in Primary Hyperoxaluria  
Dawn S. Milliner,1 Carla G. Monico,1 Tariq A. Hameed,2 Sharon Bledsoe,3 James 
E. Lingeman,4 Julie Olson,1 Elaine Worcester,5 Coe Fred,5 Andy Evan.3  1Division 
of Nephrology, Mayo Clinic, Rochester, MN; 2Department of Radiology, Indiana 
University School of Medicine, Indianapolis, IN; 3Anatomy and Cell Biology, 
Indiana University School of Medicine, Indianapolis, IN; 4International Kidney 
Stone Institute, Methodist Hospital, Indianapolis, IN; 5Division of Nephrology, 
University of Chicago, Chicago, IL.


In primary hyperoxaluria (PH), hepatic overproduction of oxalate results in kidney 
stones, nephrocalcinosis, and ESRD. To understand pathogenetic mechanisms, we used 
128-Channel Multidetector CT, micro-CT, and digital endoscopy to examine kidneys from 
1 infant and 3 adult PH patients. Mean urine oxalate before ESRD in two patients was 
3.11 and 3.02 mmol/24 hours (normal < 0.46). Plasma ox (Pox) was 11.7 and 12.6 umol/L 
(normal < 1.8). Tubule maximum (Tm) for oxalate in PH (23.0 ± 14.8, mean ± SD) was 
strikingly higher than in normal subjects and idiopathic calcium oxalate stone formers 
(-0.38 + 1.66), even at overlapping Pox. ESRD ensued at 7 months, 19 yrs, 43 yrs, and 
55 yrs of age. After 2-43 months of dialysis, nephrectomies were performed during liver/
kidney transplantation.


Endoscopy showed dilated Ducts of Bellini with no Randall’s plaque. CT detected 
calcifications in all papillae. FTIR analysis confirmed calcium oxalate alone. Numerous 
pelvic stones were seen in adult kidneys. Calcifications in adult kidneys were large and 
dense with a central distribution extending to the papilla tip, filling medullary collecting 
ducts. Medullary calcifications in the infant kidney were mostly at the papillary margins. 
The adult kidneys showed a faint pattern of deposits at the corticomedullary junction. These 
observations suggest a progression of renal tissue calcification and stone formation in PH. 
The medullary pattern of deposits resembles nephrocalcinosis due to intraluminal plugging 
of medullary collecting ducts and suggests a different mechanism of stone formation in PH 
than is seen in idiopathic calcium oxalate stone formers. Marked renal tubular secretion 
of oxalate may play a role.


Disclosure of Financial Relationships: grant/research support: OxThera.
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Hyperparathyroidism Is an Independent Risk Factor for Microscopic 
Nephrocalcinosis in Chronic Kidney Disease Patients  Kristien Daenen,1 
Eveline Lerut,2 Bert Bammens,1 Kathleen Claes,1 Dirk Kuypers,1 Yves 
Vanrenterghem,1 Pieter Evenepoel.1  1Nephrology and Renal Transplantation, 
University Hospitals Leuven, Leuven, Vlaams-Brabant, Belgium; 2Pathology, 
University Hospitals Leuven, Leuven, Vlaams-Brabant, Belgium.


Background. The renal calcium content increases directly with the degree of functional 
renal impairment, and is eightfold greater in dialysis patients compared to healthy 
individuals. Calcium may be deposited as calcium phosphate (CaPhos) and calcium oxalate 
(nephrocalcinosis). Nephrocalcinosis is a putative risk factor for progressive renal failure. 
The aim of the present study was to define the prevalence of CaPhos deposition in CKD 
and to investigate the role of hyperparathryoidism in its pathogenesis.


Methods. We retrospectively screened kidney biopsy cilinders of 257 CKD patients 
with stable renal function (males 66.9%, 56.4 ± 16.3 yrs), 33 dialysis patients (males 69.7%, 
59.1 ± 15.6 yrs) and 110 deceased kidney transplant donors (males 50%, 45.2 ± 15.2 yrs) 
for CaPhos deposition. Relevant demographics and mineral metabolism parameters (serum 
parathyroid hormone [PTH], calcium, phosphorus, alkaline phosphatases) were retrieved 
from medical files. Data were analyzed by logistic regression analysis.


Results. The prevalence of renal CaPhos deposition in kidney donors, CKD patients 
and dialysis patients was 4.6, 18.3, and 69.7 %, respectively (p<0.0001). Calcifications were 
observed most often within the interstitial space. Subjects with renal CaPhos deposition 
were characterized by a significantly higher serum calcium, alkaline phosphatases, PTH 
and creatinine level and a borderline lower serum bicarbonate level. In multivariate 
regression analysis, PTH (per ng/L; 1.005 [1.000-1.010], p=0.03), creatinine (per mg/dL; 
1.14 [1.008-1.289], p=0.04), and calcium level (per mg/dL; 1.420 [1.013-1.985], p=0.04) 
were independently associated with CaPhos deposition.


Conclusion. Renal calcium phosphate deposition is prevalent in CKD. Our data suggest 
high PTH levels to be involved in the pathogenesis of renal calcium phosphate deposition, 
most probably through inducing renal phosphate wasting.


Disclosure of Financial Relationships: nothing to disclose
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Crystalluric and Tubular Epithelial Parameters during the Onset of 
Intratubular Nephrocalcinosis: Illustration of the “Fixed Particle” Theory 
In Vivo  Benjamin A. Vervaet, Patrick C. D’Haese, Marc E. De Broe, Anja 
Verhulst.  Pathophysiology, University of Antwerp, Antwerp, Belgium.


The “fixed particle” theory states that, besides crystal formation in the tubular fluid, a 
phenotypically altered tubular epithelium with affinity for crystals is an important factor 
in the development of intratubular nephrocalcinosis. Whereas most evidence hereto is 
provided by in vitro experiments, we set out to illustrate this theory in vivo by simultaneously 
investigating the temporal changes of nephrocalcinosis-associated parameters during and 
shortly after a 4 day ethylene glycol (EG)-administration period in rats: i.e. oxaluria, crystal 
formation, crystalluria, apoptosis, epithelial injury/regeneration and luminal membrane 
expression of several crystal binding molecules (hyaluronan (HA), osteopontin (OPN) and 
for the first time in vivo, annexin-2 (ANX2) and nucleolin-related-protein (NRP) and one 
of their receptors CD44 (HA/OPN-receptor). Clinically, renal biopsies of preterm infants, 
transplant patients and acute phosphate nephropathy patients were stained for ANX2, 
NRP, HA and OPN. In the presence of a rather constant and persistent intratubular crystal 
formation, crystal retention gradually increased during EG-administration and markedly 
increased after arrest thereof, indicating that the development of crystal adhesion requires 
more than just the mere presence of crystals in the tubular fluid. All luminal membrane 
markers and a dedifferentiated epithelium, unlike apoptosis, were upregulated and (variably) 
associated with crystal adhesion. Crystal containing tubules presented 40 ± 7%, 26 ± 11%, 
33 ± 12%, 60 ± 12% and 44 ± 18% of ANX2-, NRP-, HA-, OPN- and CD44-expression, 
respectively. Importantly, both in humans and rats, expression of luminal molecules was 
not confined to crystal containing tubules, indicating that the expression of the crystal 
binding molecules under study is not specifically induced by intratubular crystal deposition. 
In conclusion, our observations corroborate the hypothesis that the currently investigated 
epithelial changes are likely to precede crystal adhesion, thereby supporting the “fixed 
particle” theory in vivo.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2840


Oxalobacter formigenes Treatment in Primary Hyperoxaluria  Bernd 
Hoppe,1 Jaap Groothoff,2 Sally Hulton,3 Pierre Cochat,4 Patrick Niaudet,5 
Markus Kemper,6 George Deschenes,7 Robert Unwin,8 Dawn S. Milliner.9  
1Pediatric Nephrology, University Hospital, Cologne, Germany; 2Pediatric 
Nephrology, Amsterdam Medical Center, Amsterdam, Netherlands; 3Pediatric 
Nephrology, Birmingham Children’s Hospital, Birmingham, United Kingdom; 
4Pediatric Nephrology, Hopital Femme Mere Enfant, Lyon, France; 5Pediatric 
Nephrology, Hopital Necker-Enfants Malades, Paris, France; 6Pediatric 
Nephrology, University Children’s Hospital, Hamburg, Germany; 7Pediatric 
Nephrology, Hospital Robert Debre, Paris, France; 8Nephrology, UCL 
Hampstead Hospital, London, United Kingdom; 9Pediatric Nephrology, Mayo 
Clinic, Rochester, MN.


Primary hyperoxaluria (PH), a genetic disease of hepatic oxalate overproduction, causes 
kidney stones and ESRD. Oxalobacter formigenes, an anaerobic bacterium that degrades 
oxalate, naturally colonizes the colon of most humans. A pilot study of orally administered 
O. formigenes (OxabactTM, OxThera, Uppsala, Sweden) showed reduction of urine and 
plasma oxalate in PH patients. Thus, a randomized, double-blind, placebo-controlled, 
multicenter study was conducted to evaluate oral OxabactTM in PH patients (>5 yrs old, 
Uox >1.0 mmol/1.73 m2/day, GFR >50) at 9 sites worldwide. Primary endpoint was the 
percent change from baseline urine oxalate/24 hrs (Uox) after 24 weeks of treatment. 42/43 
randomized subjects completed the trial (19 Oxabact, 23 placebo). Specimen or medication 
noncompliance required elimination of 5.


Baseline Uox was similar in the groups, 1.78 and 1.73 mmol/1.73 m2/day. The change 
in Uox was -19% in subjects given Oxabact (n=17) and -10% in placebo (n=20, p=0.29). 
Analysis by Uox/Ucreat to avoid urine collection variability showed a change of -21% with 
Oxabact and -7% with placebo (difference -14%, p=0.06). Among patients with baseline 
Uox/creat > 160 mmol/mol the difference between Oxabact and placebo was -22% (n=18, 
p=0.03), compared with -9% in Uox/Ucr < 160 (n=19, p=0.46).


Oxabact was well tolerated. There were no serious product related adverse events. 
Oxabact treatment may be a feasible approach to reduce urine oxalate in PH patients, 
especially those with higher Uox. Further studies to evaluate efficacy of Oxabact are 
needed.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2841


The Pyrophosphate Transporter, ANK, Traffics with Aquaporin-2 to the 
Apical Membrane after Arginine Vasopressin Stimulation in the Mouse 
Renal Collecting Duct Cell Line, mpkCCDCl4  Shabbir H. Moochhala,1 
Georgina Carr,1 John A. Sayer,1,2 Nicholas L. Simmons.1  1Institute for Cell and 
Molecular Biosciences, Newcastle University, Newcastle upon Tyne, United 
Kingdom; 2Institute of Human Genetics, Newcastle University, Newcastle upon 
Tyne, United Kingdom.


Introduction: The transmembrane protein, ANK (alias ANKH) is proposed to function 
as a transporter mediating pyrophosphate export from cells to extracellular fluid. ANK is 
expressed in tissues including bone, joints and kidney. Pyrophosphate is a potent inhibitor 
of calcium crystal formation. We have previously shown that ANK colocalises with 
aquaporin-2 (AQP2) in cortical collecting ducts of murine kidney. Inactivating mutations 
in the mouse ANK gene increase calcium deposition in joints. Importantly, mutant ANK 
mice exhibit renal calcification, implying disruption of normal protective mechanisms. 
Hence disordered ANK function in the kidney may be in part responsible for increased 
calcium deposition within this tissue.


Hypothesis: Urinary concentration occurs via AQP2 present at apical membranes of 
the renal cortical collecting duct. Given that ANK protein is also expressed in the collecting 
duct, we hypothesised that ANK may be regulated simultaneously with AQP2.


Methods and results: RT-PCR confirmed endogenous ANK expression in the mouse 
collecting duct cell line, mpkCCDCl4. Immunocytochemistry and confocal microscopy 
revealed endogenous expression of ANK protein under basal conditions, both at the plasma 
membrane and within the cytoplasm, whilst expression of AQP2 protein was not detected. 
After treatment with arginine vasopressin (AVP) at 10-8M for 24 hours, trafficking of ANK 
and AQP2 to the apical membrane was observed, but in separate sub-populations of cells. 
Similar results were obtained after stimulation for 24 hours with the adenylate cyclase 
activator forskolin at 10-5M.


Implications: AVP treatment increases ANK expression at the apical membrane of a 
distinct sub-population of mpkCCDCl4 cells via a cAMP-dependent pathway. Pyrophosphate 
secretion into the urine via ANK is likely enhanced during urinary concentration. 
This mechanism may have a role in inhibiting calcium crystal formation under these 
conditions.
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Lanthanum Carbonate Decreases Calcium Oxalate Crystalluria in a Rat 
Model of Enteric Hyperoxaluria  Stef Robijn, Anja Verhulst, Patrick C. 
D’Haese.  Laboratory of Pathophysiology, University of Antwerp, Antwerp, 
Belgium.


Increased intestinal oxalate absorption, associated with a defective fat absorption (i.e. 
Crohn’s disease, jejuno-ileal bypass) leads to high urinary oxalate concentrations (enteric 
hyperoxaluria) and is an important risk factor for calcium oxalate (CaOx) renal- and 
urinary tract calcifications.


Lanthanum carbonate (LC), a recently introduced phosphate binder, is used in dialysis 
patients to correct hyperphosphatemia. As lanthanum also has the physicochemical property 
to bind other oxygen containing anions such as oxalate, it was investigated whether LC 
is able to bind intestinal oxalate and lower CaOx crystalluria in a rat model of enteric 
hyperoxaluria.


18 male Sprague-Dawley rats (200-225 g) were divided into 2 groups: a group receiving 
a high oxalate diet containing 1,08 % NaOx, 0,6 % P and <0,02 % Ca (representing a model 
of enteric hyperoxaluria, n=12) and a control group receiving the same diet without addition 
of NaOx (n=6). Both groups were subdivided in 2 additional groups in which half of the 
animals either received LC (500 mg/animal/day) or vehicle (carboxymethylcellulose) via 
daily gavage. Urine samples were collected after a 24h stay in metabolic cages at the start 
of treatment and at sacrifice. Animals were sacrificed after 6 weeks of treatment. CaOx 
crystalluria was evaluated by light microscopic quantification of the amount of CaOx 
crystals in 10 µl centrifuged urine samples.


At week 6, no CaOx crystals were seen in the control groups, while 105 CaOx 
crystals/24h (P<0,05) were observed in enteric hyperoxaluric animals receiving vehicle. 
CaOx crystal formation in enteric hyperoxaluric rats receiving LC, however, could be 
inhibited by 80,5 % (5-fold; P<0,05) since only 2x104 CaOx crystals/24h were observed.


These preliminary data suggest an efficient intestinal oxalate binding by LC. To which 
extent our observations may provide perspectives for LC to be used as a preventive tool 
in the treatment of enteric hyperoxaluria and subsequent CaOx renal- and urinary tract 
calcifications, deserves further investigation.
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Anti-Sense CLC-5 Treatment Interrupts Endocytosis in Mouse Distal 
Convoluted Tubule (mpkDCT) Cells  Georgina Carr,1 John A. Sayer,1,2 
Nicholas L. Simmons.1  1Institute for Cell and Molecular Biosciences, Newcastle 
University, Newcastle upon Tyne, United Kingdom; 2Institute of Human Genetics, 
Newcastle University, Newcastle upon Tyne, United Kingdom.


Mutations in CLCN5, which encodes the voltage-dependent Cl-/H+antiporter, CLC-5, 
cause the hypercalciuric stone forming condition Dent’s disease (Type 1) by impairment 
of endocytosis primarily in the proximal nephron. CLC-5 expression also occurs in acidic 
endosomes of medullary collecting duct intercalated cells and cultured collecting duct cell 
models (mIMCD-3 and M1). Antisense clc-5 expression in such models results in reduced 
clc-5 protein and defective endocytosis with disruption of normal apical membrane traffic of 
proteins including annexin A2. Annexin A2 is implicated in the control of functional apical 
expression of channels including those involved in Ca2+ reabsorption (TRPV5/6).


mpkDCT cells were used as an appropriate model of a Ca2+-transporting cell-type since 
they express trpv5/6. RT-PCR showed expression of clc-5. Protein expression of clc-5 and 
trpv5 was demonstrated via immunocytochemistry and confocal microscopy using PEP5E2 
antibody and anti-trpv5. Confocal microscopy of clc-5-NT-GFP transfected mpkDCT 
cells with a 2 minute incubation with TRITC conjugated wheat germ agglutinin (WGA) 
lectin revealed a predominantly intracellular location for clc-5-NT-GFP. LysoTracker Red 
(acidic endosome marker) or cotransfection with clc-5-CT-RFP and endosomal marker 
pEGFP-Endo showed substantial colocalisation of clc-5 with these markers. Internalisation 
of WGA lectin as an endocytic marker was determined in control cells transfected with 
green fluorescent protein (GFP), and in cells where endogenous clc-5 was disrupted through 
cotransfection with antisense clc-5 and GFP. Endocytosis of WGA lectin in cells transfected 
with antisense clc-5 (n=18) was reduced in comparison to control cells (n=22) (11.08 ± 
3.55% and 99.96 ± 15.18% respectively, p<0.0001).


We conclude clc-5 expression has an endocytic role in mpkDCT cells, similar to that in 
proximal tubule and collecting duct cells. Defects in CLC-family proteins involved in apical 
membrane traffic may also result in dysregulation of apical membrane TRPV5/6.
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Adenine Phosphoribosyltransferase (APRT) Deficiency: Molecular Analysis 
and Renal Outcome in a Large Cohort  Guillaume Bollee,1 Cecile Dollinger,3 
Delphine Guillemot,3 Brigitte LLanas,2 Albert Bensman,4 Michel Daudon,3 Irene 
Ceballos,3 Bertrand Knebelmann.1  1Nephrology, Hopital Necker, APHP, France; 
2Pediatric Nephrology, CHU Bordeaux, France; 3Biochemistry, Hopital Necker, 
APHP, France; 4Pediatric Nephrology, Hopital Trousseau, APHP, France.


Introduction: 
Adenine Phosphoribosyltransferase (APRT) deficiency is a rare autosomal recessive 


disorder causing 2,8 dihydroxyadenine stones and renal failure secondary to intratubular 
crystals precipitation. Clinical data regarding APRT deficiency are limited, especially in 
caucasian population.


Methods: 
We reviewed all cases of APRT deficiency identified in our hospital between 1978 


and 2008. Diagnostic features, genotype and follow-up of patients with APRT deficiency 
were analyzed.


Results: 
Complete APRT deficiency was found in 52 patients (42 families). Median age at 


diagnosis was 40 (7.4-51.6) years. Tests for diagnosis included stone analysis in 31 patients 
(59,6%), crystalluria in 14 (26,9%), renal biopsy in 6 (11,5%) and enzyme activity in 40 
(76.9%). Full clinical data were available in 39 patients (32 families).


At diagnosis, 35 (89.7%) patients had a story of lithiasis and 13 (33,3%) had renal 
dysfunction. Median age at first episode of lithiasis was 10 (3-35.3) years and delay from 
first episode to diagnosis was 1.2 (0-14) years. Five (12.8%) patients had reached end stage 
renal disease (ESRD) and APRT deficiency was detected only after disease recurrence 
causing graft failure.


34 patients (87,2%) were given Allopurinol after diagnosis and median follow-up was 
75 (14-113) months. A total of 7 patients (17.9%) reached ESRD during follow-up.


Sequencing of aprt gene was performed in 37 patients (30 families). 2 mutated alleles 
were found in 24 families, only 1 mutated allele in 5 and none in one family. The most 
prevalent mutation [25/53 (47%)], IVS4+2insT, resulted in aberrant splicing of exon 4 
leading to truncated protein.


Of note, IVS4+2insT mutation was found in 2,23% of 157 control chromosomes.
Discussion: 
APRT deficiency is probably underrecognized and diagnosis is often delayed. Early 


recognition of the disease is crucial, as allopurinol therapy efficiently prevents stone 
recurrence and renal damage.
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Renal Oxalate Handling in Calcium Stone Formers (CaSF), SF with 
Bariatric Surgery (BSF) and Normal People (N)  Kristin J. Bergsland,1 John R. 
Asplin,2 Elaine M. Worcester,1 Fredric L. Coe.1  1Nephrology Section, University 
of Chicago, Chicago, IL; 2Litholink Corporation, Chicago, IL.


Hyperoxaluria fosters calcium renal stones. The role of altered tubule reabsorption and 
secretion of oxalate in humans is incompletely known because serum oxalate measurements 
are not widely available. In each of 15 CaSF (4 female), 8 N (4 female) and 2 male BSF, 
we collected 15 urines and 20 blood samples over a 15 hour day in the General Clinical 
Research Center, both fasting and with 3 meals of known composition. Serum oxalate (Sox, 
uM/L), measured using ion chromatography, was higher in N women than N men (Table, 
p<0.001). Among SF, Sox did not differ by sex (p=0.12). Sox in male SF exceeded male 
N (p=0.005). Oxalate excretion (uM/hr) by SF exceeded N for men and women (p=0.006 
and p=0.038, respectively). The ratio of oxalate excretion to filtered load (fractional 
excretion of oxalate, FEox) in SF exceeded N for females (p<0.001), and marginally for 
men (p=0.053). FEox of female SF exceeded that of male SF (p<0.001). Sox, Ox/hr and 
FEox of BSF exceeded male SF (all p<0.001).


Sox (uM/L) Ox/hr (uM/hr) FEox
N Male 2.51±0.10 12±1 0.72±0.03
N Female 3.45±0.11 14±1 0.68±0.04
SF Male 2.84±0.07 15±1 0.80±0.03
SF Female 2.56±0.14 17±1 1.05±0.05
SF Bariatric 3.82±0.16 29±2 1.14±0.05


Variation of oxalate reabsorption and secretion affects urine oxalate excretion, especially 
in women and BSF. Compared to N, tubule oxalate handling by SF is biased more toward 
secretion vs. reabsorption, which contributes to their relative hyperoxaluria. This is greatly 
exaggerated in BSF. Higher Sox in N females seems to arise from reduced FEox. Higher 
FEox in male SF vs. N may reflect their higher Sox. Mechanisms that regulate oxalate 
secretion may therefore differ between the sexes.
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Prothrombin Haplotypes Associated with Kidney Stone Disease  
Nanyawan Rungroj,1,2 Suchai Sritippayawan,3 Wanna Thongnoppakhun,2 
Atchara Paemanee,1,4 Nunghathai Sawasdee,1 Choochai Nettuwakul,1 Nirinya 
Sudtachat,1,4 Duangporn Ungsupravate,1 Pairao Praihirunkit,5 Duangporn 
Chuawattana,3 Varaporn Akkarapatumwong,5 Sombat Borvornpadungkitti,6 
Wattanachai Susaengrat,6 Somkiat Vasuvattakul,3 Prida Malasit,1,4 Pa-thai 
Yenchitsomanus.1,4  1Division of Medical Molecular Biology; 2Department 
of Research and Development, Division of Molecular Genetics; 3Division of 
Nephrology, Department of Medicine, Faculty of Medicine Siriraj Hospital, 
Mahidol University, Bangkok, Thailand; 4Medical Biotechnology, BIOTEC, 
NSTDA, Bangkok; 5Institute of Molecular Biosciences, Mahidol University, 
Nakorn Pathom; 6Khon Kaen Hospital, Khon Kaen, Thailand.


Genetic and environmental factors may involve in pathogenesis of kidney stone disease. 
To determine genetic variations associated with the disease, we performed a case-control 
association study in 112 subjects each of patient and control groups by genotyping 67 
single nucleotide polymorphisms (SNPs) within 8 genes including TFF1, S100A8, S100A9, 
S100A12, AMBP, SPP1, UMOD, and F2, encoding trefoil factor 1, calgranulin (A, B, and 
C), bikunin, osteopontin, Tamm-Horsfall protein, and prothrombin, respectively. Significant 
differences between the case and control groups of allele and genotype frequencies of 8 SNPs 
in F2 were found while those of the remaining 7 genes were not. Interestingly, frequencies 
of two F2 haplotypes were significantly different between the case and control groups, one 
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haplotype (TGCCGCCGCG) associated with increased kidney stone risk (P = 0.0013, OR 
1.612, 95% CI 1.203-2.160) and the other (CGTTCCGCTA) with reduced disease risk (P = 
0.0007, OR 0.464, 95% CI 0.296- 0.727); these significant differences were maintained after 
Bonferroni’s correction. These findings indicate that variations of F2 influence susceptibility 
or protection to kidney stone disease in the population studied.
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Renal Stones in Medullary Sponge Kidney: Effect of Treatment with Alkali 
Citrate and Recognition of Two Clinical Phenotypes  Antonia Fabris,1 Patrizia 
Bernich,1 Cataldo Abaterusso,1 Nicola Marchionna,1 Antonio Lupo,1 Giovanni 
Gambaro.2  1Dept. Biomedical and Surgical Sciences, Division of Nephrology, 
University of Verona, Verona, Italy; 2Division of Nephrology, Catholic University, 
Rome, Italy.


The most common presenting clinical manifestation of MSK is recurrent calcium 
nephrolithiasis. Because of the frequent hypocitraturia and idRTA MSK pts are suggested to 
take alkali citrate (AC) for stone prevention though the effect on stone recurrence of AC in 
MSK has never been studied. In a retrospective analysis on a group of incident MSK cases 
we have analyzed the effect of oral AC on renal stones. In the analysis pts were allocated in 
2 groups: 65 MSK pts with (Gr. 1), and 22 without primary stone risk factor (Gr. 2) (PSRF) 
(hypercalciuria, hypocitraturia, hyperuricosuria, hyperoxaluria). Gr. 1 received AC, Gr. 2 
only general “stone clinic” suggestions. Follow-up was 78±13 in Gr. 1 and 67±19 in Gr. 
2. AC led to a decrease in calciuria, and a rise in urinary pH, citrate and potassium and a 
significant reduction in stone and urinary tract infection episodes.
Effect of AC treatment
Rate Gr. 1 Gr. 2
stones/years before treatment 0.56 0.09
stones/years during treatment 0.10 0.09
UTI/years before treatment 0.11 0.02
UTI/years during treatment 0.02 0.01


Family history was more prevalent in Gr. 1 (X2= 3.89, p= 0.049). Clinical presentations 
were different between the 2 groups. In a previous study we observed reduced bone mass 
in Gr 1 vs. Gr. 2.


The study suggests the existence of at least 2 distinct clinical phenotypes among 
MSK pts: 1) an indolent form, characterized by rare stones and UTI, frequently diagnosed 
because of atypical signs and symptoms; not associated with PSRF and bone disease; 2) the 
far more prevalent typical form which manifests with many, small stones; hypercalciuria, 
hypocitraturia and very frequently a bone disease. Treatment with AC is quite effective in 
preventing renal stones and complications in the typical MSK patients.
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Urine Oxalate Variability in Primary Hyperoxaluria  Dawn S. Milliner,1 
Carla G. Monico,1 Eric Bergstralh,2 John C. Lieske.1  1Division of Nephrology, 
Mayo Clinic, Rochester, MN; 2Biomedical Statistics and Informatics, Mayo 
Clinic, Rochester, MN.


The marked hyperoxaluria of the genetic disease primary hyperoxaluria (PH) results 
from hepatic enzyme deficiency. Since loss of renal function in PH patients correlates with 
the degree of hyperoxaluria, strategies to reduce urine oxalate excretion hold promise. 
An understanding of inherent variability in urinary oxalate (Uox) in PH is necessary for 
evaluation of potential new treatments. Thus, the International Primary Hyperoxaluria 
Registry (IPHR) was queried for long-term changes in Uox in individual PH patients. 
Baseline Uox from recent clinical trials provided data regarding short term variability. 
IPHR Uox were measured by conditions of several laboratories. For clinical trials Uox was 
measured in a single laboratory with toluene added during collection, and pH adjusted to 
< 2 before measurement. Included in the analysis were patients of all ages with 2 or more 
measurements more than 2 years after PH diagnosis while on stable treatment, and with 
GFR > 30 ml/min/1.73m2. Within patient mean, CV, SD and range were estimated.
Within Patient Uox Variability*
Study Group Patients Samples Time, median^^ Urine Oxalate, mean SD CV, % Range
IPHR Uox** 49 220 3.8 yrs 1.29 0.33 24 0.60
IPHR Uox/Ucr^ 29 101 4.0 yrs 0.08 0.02 24 0.04
Trials Uox** 23 55 2 days 1.26 0.14 8.1 0.22
Trials Uox/cr 23 55 2 days 0.14 0.02 12 0.02
*Median of individual patient mean, SD, CV, and range; **Uox mmol/1.73m2/24 hrs; ^Uox/creat in pts 
>15 yrs of age only; ^^Time from first to last sample within each patient


Within patient CV did not differ between Uox and Uox/creat in either IPHR or trial 
samples, suggesting that collection technique is not responsible for the variability seen. The 
source of the significant variability in Uox is unclear. Sample handling or measurement 
could play a role. Since variability of Uox/creat ratios was not less than Uox alone, biologic 
variability could also contribute in the form of dietary precursors or hepatic metabolism. 
This degree of Uox variability needs to be accounted for when planning clinical trials.
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Two Significant Gene Loci for Early Onset Urolithiasis Map to Chromosome 
12p and 14q  Fatih Ozaltin,1 Erkan Demirkaya,1 Julie Dai,2 Alisha A. Rauhauser,2 
Aysin Bakkaloglu,1 Massimo Attanasio.2  1Pediatric Nephrology, Hacettepe 
University, Ankara, Turkey; 2Internal Medine and Human Genetics, University 
of Texas Southwestern Medical School, Dallas, TX.


Urolithiasis (UL) is a worldwide condition that causes high morbidity and medical care 
expenses and a common health problem in Turkey (1). Concurrence of genes, environmental 
variables and allelic heterogeneity to UL make standard linkage analysis ineffective for 
discovering causative genes. Allelic heterogeneity is reduced in non-random mating 
populations and early onset diseases are more likely to be inherited as pure Mendelian traits. 
Homozigosity mapping (HM) is a powerful technique for mapping recessive diseases genes, 
also in apparently unrelated individuals, well suited for such a context (2).


We have performed HM in 12 children from Turkey (two duplex and 8 singlet 
pedigrees), belonging to a wider cohort of 56 patients with early onset UL (<6 yrs, average 
32 months). Consanguinity was ascertained in 5 patients. Renal tubular acidosis, proteinuria, 
hypervitaminosis D, recurrent urinary tract infections and struvite stones (in two of the 
12 cases) were excluded. Patients were genotyped using Illumina HumanCNV370 SNP 
chip. NPL scores were generated using the program GENEHUNTER, to identify regions 
of homozygosity in the affected subjects. Two cumulative NPLs were detected with a 
P-value < 0.005: on chromosome 12 (NPL 2.99881, P-value 0.0040) and on chromosome 
14 (NPL 2.84913, P-value 0.0047), identifying two significant loci for early onset renal 
stones in our sample (3).


Haplotype analysis revealed that individual UT008 I1 (non consanguineous) contributes 
with UT037 I1 to chr. 12p locus by sharing the same homozygous haplotype over 16.6 MB 
(rs976472- rs16918961) and with UT024 I1 at chr. 14q locus (9.8 MB shared haplotype 
between rs3784006 and rs740791), demonstrating remote relatedness.


Genotyping the parents of these three subjects and more affecteds from our cohort 
will to possibly exclude one of the two loci or narrow down the intervals to a distance 
compatible with direct gene sequencing.


(1) Ece et al. Int J Urol, 2000.
(2) Hildebrandt et al. Plos Genet, 2009.
(3) Lander et al. Nature Genet, 1995.
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Calcium Oxalate Dihydrate Crystal Causes Changes in Glycoproteome 
of Distal Renal Tubular Epithelial Cells  Visith Thongboonkerd,1 Wararat 
Chiangjong,1 Supachok Sinchaikul,2 Shui-Tein Chen.2  1Medical Proteomics 
Unit, Office for Research and Development, Faculty of Medicine Siriraj Hospital, 
Mahidol University, Bangkok, Thailand; 2Institute of Biological Chemistry and 
Genomic Research Center, Academia Sinica, Taipei, Taiwan.


Calcium oxalate dihydrate (COD) crystals can adhere onto apical surface of renal tubular 
epithelial cells. This process is followed by crystal growth and aggregation, resulting in 
kidney stone formation. Glycoproteins have been thought to play roles in response to crystal 
adhesion. However, components of the glycoproteome that are involved in this cellular 
response remain largely unknown. Our present study was therefore aimed to identify altered 
glycoproteins upon adhesion of COD crystals onto tubular epithelial cells representing 
distal nephron, the initiating site of kidney stone formation. Madin-Darby Canine Kidney 
(MDCK) cells were maintained in culture medium with or without COD crystals for 48 h 
(n=5 flasks/group). Cellular proteins were extracted, resolved by 2-DE and visualized by 
SYPRO Ruby total protein stain, whereas glycoproteins were detected by Pro-Q Emerald 
glycoprotein dye. Spot matching and quantitative intensity analysis revealed 16 differentially 
expressed glycoprotein spots, whose corresponding total protein levels were not changed 
by COD adhesion. These altered glycoproteins were successfully identified by Q-TOF MS 
and/or MS/MS analyses, and potential glycosylation sites were identified by the GlycoMod 
tool. These findings may provide some novel insights into the pathogenic mechanisms of 
kidney stone disease at molecular level, particularly cell-crystal interactions.
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Thiazides Diuretics in the Treatment of Nephrolithiasis: Are We Using Them 
in an Evidence-Based Fashion?  Rebecca Vigen,1,2 Rick Weideman,1 Robert F. 
Reilly.1,2  1Medicine, VA North Texas Health Care System, Dallas, TX; 2Medicine, 
University of Texas Southwestern Medical Center at Dallas, Dallas, TX.


Purpose: In the 1980s a change occurred in the prescribing of hydrochlorothiazide 
(HCTZ) for hypertension from high dose (50 mg/day) to low dose (12.5-25 mg/day) therapy. 
However, randomized controlled trials (RCTs) for prevention of calcium-containing kidney 
stone recurrence all employed high HCTZ doses (≥50 mg/day). We hypothesized that 
HCTZ prescribing practices for hypertension have resulted in underdosing for prevention 
of kidney stone recurrence.


Methods: Patients with a filled prescription for thiazide or thiazide-like diuretics that 
also underwent a 24-hour urine stone risk factor analysis were eligible (n=223). Those 
115 patients with documented evidence that the drug was prescribed for stone disease 
were further analyzed. Patients with side effects on uptitration of drug or short followup 
were excluded (n=8).


Results: Of 107 patients, 102 were treated with HCTZ, 4 with indapamide, and one 
with chlorthalidone. Of the 102 HCTZ-treated patients only 35% received ≥50 mg/day; a 
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dose previously shown in RCTs to reduce stone recurrence. The remaining 65% received 
either 25 mg (52%) or 12.5 mg (13%) daily; doses that were not studied in RCTs. Evidence-
based use of HCTZ was suboptimal regardless of where the patient received their care 
(Nephrology clinic- 31/88; Endocrinology clinic- 8/14; or other location- 2/7). In a small 
subset of patients (n=6) with 24-hour urine calcium excretion measured at baseline and after 
2 different doses of HCTZ (25 and ≥50 mg daily) there was a trend toward a decrease in 
urine calcium excretion as the dose was increased from 25 to ≥50 mg/day (p=0.051).


Conclusions: Low-dose HCTZ was often used for prevention of kidney stone 
recurrence despite the fact that there is no evidence that low-dose HCTZ is effective in 
this setting. This may be the result of a combination of factors including: a practice pattern 
of using lower doses of HCTZ for hypertension therapy that has carried over to treatment 
of stone disease; and/or a lack of knowledge of RCTs of thiazide diuretics in treatment of 
recurrent calcium-containing kidney stones.
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DASH-Style Diet and 24-Hour Urine Composition  Eric N. Taylor, Gary C. 
Curhan.  Renal Division, Brigham and Women’s Hospital, Boston, MA.


Background: A Dietary Approaches to Stop Hypertension (DASH) style diet is 
associated with a marked decrease in kidney stone risk. However, the impact of DASH on 
many urinary factors is unknown.


Methods: We studied the diet and 24-hour urine composition of 2201 stone formers 
and 1167 non-stone formers in the Health Professionals Follow-up Study (men) and Nurses’ 
Health Studies I and II (older and younger women). We constructed a DASH score based 
on 7 components: high intake of fruits, vegetables, nuts and legumes, dairy products, and 
whole grains and low intake of sweetened beverages and red and processed meats. ANCOVA 
was used to adjust for age, history of stones, BMI, and other factors.


Results: Participants with higher DASH scores had higher intakes of calcium, 
potassium, magnesium, and oxalate. After multivariate adjustment, 24-hour urine calciums 
in the lowest (D1Q) and highest (D5Q) quintiles of DASH score, respectively, were 195 
mg and 201 mg in men (P value for trend 0.17), 179 mg and 198 mg in older women (P 
trend 0.04), and 196 mg and 219 mg in younger women (P trend 0.05). For oxalate, 24-
hour excretions in D1Q and D5Q were 38 mg and 45 mg in men (P trend <0.01), 29 mg 
and 31 mg in older women (P trend 0.01), and 27 mg and 28 mg in younger women (P 
trend 0.13). For citrate, 24-hour excretions in D1Q and D5Q were 661 mg and 733 mg 
for men (P trend 0.04), 590 mg and 660 mg for older women (P trend 0.02), and 663 mg 
and 773 mg for younger women (P trend <0.01). Daily urine volumes in D1Q and D5Q 
were 1.55 L and 1.79 L in men (P trend <0.01), 1.59 L and 2.04 L in older women (P trend 
<0.01), and 1.49 L and 1.96 L in younger women (P trend <0.01). Higher DASH scores 
were associated with higher urine potassium, magnesium, phosphate, and pH, and lower 
relative supersaturation of uric acid. Statistically significant associations between higher 
DASH scores and lower supersaturations of calcium oxalate were small.


Conclusions: The large beneficial impact of DASH-style diet on stone risk appears 
partly mediated by higher urine citrates and volumes. The small magnitudes of the 
associations between higher DASH scores and lower urinary supersaturations suggest the 
presence of unknown stone inhibitors in dairy products and/or plants.
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The Effect of a Decision Table To Overcome the Bias Associated with 
Patients Presenting Dialysis Modality Options  Andrew F. Mooney,1 Anna 
Winterbottom,2 Mark Conner,2 Hilary Bekker.3  1Renal Unit, St James’s 
University Hospital, Leeds, United Kingdom; 2Institute of Psychological 
Sciences, University of Leeds, Leeds, United Kingdom; 3Institute of Health 
Sciences, University of Leeds, Leeds, United Kingdom.


Background
Previously (ASN 2008), we reported differences in decisions made about dialysis 


modality according to the method employed to deliver this information. Specifically, 
participants were more likely to choose the dialysis modality described by a patient than 
that described by a doctor. The present study attempted to replicate these findings and 
see if including more information in the form of a decision table, would diminish the 
biasing effect.


Method
Via an on-line study, 1116 participants viewed treatment information about 


haemodialysis (HD) and continuous cycling peritoneal dialysis (CCPD) in video and 
written format and completed an online questionnaire. Treatment information was varied 
by order of presentation of the decision table (no decision table, before/after narrative), 
order of presenter of information (Patient/Doctor 1st/2nd), who presented the information 
(Doctor presents HD/patient presents HD), sex of the patient & Doctor (male/female). The 
information was carefully controlled to ensure comparable content and comprehensibility. 
Measures included: treatment choice, reasons for treatment choice, decisional conflict, 
decision regret, quality of information, attitudes, previous knowledge of ESRF and social 
comparison.


Results
Participants chose the modality presented by the patient. Including a decision table 


did not influence choice but did affect the quality of the decision, participants were more 
satisfied with their decision, but also expressed more regret and conflict than those not 
presented with a decision table.


Discussion
Our previous findings were replicated. Narrative information about dialysis modality 


led to biased decision making. The use of narratives to facilitate decision making should 
be treated cautiously. Inclusion of a decision table did not diminish the biasing effect. 
Patients require guidance on how to make sense of the information they are presented with 
to facilitate them to make informed choices.
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Early Outcomes Associated with the TOPS Pre-ESRD Education Program  
Joseph Pulliam, Eduardo K. Lacson, Weiling Wang, Keith Lester, Carie DeVries, 
Debra Mollicone, Michael Lazarus.  Fresenius Medical Care, North America, 
Waltham, MA.


Introduction: End stage renal disease (ESRD) patients exhibit high mortality rate in the 
first 90 days of dialysis. We evaluated 90-day outcomes associated with prior attendance to 
a Fresenius Medical Care North America (FMCNA) Treatment Options (TOPS) pre-ESRD 
education program in patients initiating dialysis during 2008.


Methods: A 1:1 randomly matched case-control cohort was obtained from ESRD 
patients admitted within 15 days of their 1st dialysis date at FMCNA facilities between 1/1 
to 12/31, 2008, with TOPS attendees (prior to dialysis) as cases, while controls who did 
not attend TOPS were selected from the same area and matched by age, gender, race and 
diabetes mellitus. Patient characteristics on admission (age, gender, race, diabetes, body 
surface area or BSA, modality and vascular access) and baseline lab results within their 
1st 30 days (albumin, hemoglobin, and phosphorus) were collated. Mortality was followed 
for up to 90 days after admission.


Results: The 2800 matched pairs had similar age (63.38 vs. 63.46 years, p=0.83) and 
proportion of males (56.64%), race (76.18% white, 21.39% black and 2.43% others), and 
diabetes (54.36%). TOPS patients had higher BSA (1.91 vs. 1.89, p=0.004), albumin (3.62 
vs. 3.45, p<0.0001), hemoglobin (10.36 vs. 10.28, p=0.003), and phosphorus (4.92 vs. 4.73, 
p<0.0001 at baseline. The proportion of hemodialysis catheter use in TOPS was much lower 
(49.25% vs. 72.82%, p<0.0001 and they were 7.51 (6.10-9.24, p<0.0001) times more likely 
to begin on peritoneal dialysis (PD). The unadjusted hazard ratio for 90-day mortality in 
TOPS vs. Non-TOPS was 0.53 (0.43-0.66, p<0.0001) and was 0.66 (0.51-0.85, p=0.0012) 
after adjustment for BSA + Labs.


Conclusion: Attendance in TOPS pre-ESRD education program is associated with 
greater PD use, fewer hemodialysis catheters, and lower 90-day mortality. Further increasing 
participation may potentially improve overall national ESRD outcomes.


Disclosure of Financial Relationships: employer: FMCNA.
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The Short- and Long-Term Impact of Formalized Predialysis Education 
Program (fPEP) in Addition to Standard Nephrology Care (SNC) on Patient 
Outcomes: Polish Single Center Experience  Ewa Wojtaszek, Miroslawa 
Kacprzak, Jacek Lange, Pawel Zebrowski, Jadwiga Trebicka, Agata Majewska, 
Anna Kohmann-Golc, Katarzyna Kucharska, Maciej Graczyk, Stanislaw 
Niemczyk, Joanna Matuszkiewicz-Rowinska.  Nephrology, Medical University 
of Warsaw, Warsaw, Poland.


There are suggestions that careful predialysis education not only enhances the 
probability of planned dialysis start but may also improve pt outcomes. The aim of our study 
was to determine the impact of fPEP in addition to SNC on dialysis modality selection, 
elective treatment beginning and pt survival.


All incident pts who started dialysis in our unit between Jan 2005 and Dec 2008 entered 
the study. fPEP consisted of 3 – 4 appointments with a dedicated nurse and a physician. 
The clinical data were collected at the start of dialysis, and mortality data - prospectively. 
Median follow up was 16 months (2084 ptmonths). Among 117 pts, 61% had prior 
nephrology follow-up, and 44% were exposed to fPEP. During the study the percentage 
of pts starting dialysis after fPEP rose from 21% in 2005 to 71% in 2008 (p < .00001). 
Three groups of pts were compared: I - SNC + fPEP, II - SNC alone, and III - neither of 
them. In comparison with Group II and III, Group I had better biochemical parameters at 
the onset of dialysis therapy, with: higher GFR 8.2 ± 2.1 vs 7.3 ± 3.3 vs 4.1 ± 3.5 ml/min 
(p < .00001), hemoglobin 10.7 ± 1.26 vs 10.4 ± 1.42 vs 9.3 ± 1.53 g/dl (p < .001), serum 
albumin 3.6 ± 0.45 vs 3.5 ± 0.46 vs 3.1 ± 0.49 g/dl (p < 0.001) and serum calcium 2.2± 
0.18 vs 2.1 ± 0.12 vs 1.9 ± 0.29 mmol/l (p < 0.01). The combined care was associated 
with a higher rate of planned dialysis start: 98 vs 42 vs 9% (p < .00001) and the higher 
utilization of peritoneal dialysis (PD) as the first choice therapy: 68 vs 29 vs 40% (p < 
.01). 31% of pts died during the study. The lowest mortality rate was found in Group I 10 
vs 29 vs 51% (P < .001).


fPEP, in addition to SNC, is associated with greater likelihood of planned dialysis 
initiation, better clinical status and greater probability to choose PD as a first treatment 
option. It may also improve pt survival; however, this has to be confirmed by randomized 
trials.


Disclosure of Financial Relationships: nothing to disclose
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The Effect of a Nutrition Educational Program in Hemodialysis Patients 
with High Levels of Phosphorus and Potassium  Clarissa B. B. Uezima,1 
Bárbara M. M. Biavo,2 Cíntia O. Barbosa,3 Elzo Ribeiro, Jr,4 Elvino J. G. Barros,5 
Carmen B. Tzanno-Martins.6  1Integrated Center of Nefrology, São Paulo, 
Guarulhos, Brazil; 2Home Dialysis Center, São Paulo, Brazil; 3Integrated Center 
of Nefrology, São Paulo, Guarulhos, Brazil; 4Home Dialysis Center, São Paulo, 
Brazil; 5Federal University of Rio Grande do Sul, Porto Alegre, Rio Grande do 
Sul, Brazil; 6Integrated Center of Nefrology, São Paulo, Guarulhos, Brazil.


OBJECTIVE
The purpose of this study was to evaluate the impact of diet education on the laboratory 


values and knowledge of phosphorus and potassium in hemodialysis patients with an 
increase in these minerals.


METHODS
This is an observational cross-sectional study, with patients from a dialysis clinic in 


Guarulhos (São Paulo - Brazil).
Based on a 3-month average serum phosphorus and potassium ≥ 5,5mg/dl, 96 


patients were selected for participation [(51 female/45 male), age=50 ±13 years, time on 
hemodialysis= 36 (3-195) months], during the period of December,2008 until February, 
2009.


The nutritional intervention consisted of a lecture and a dynamics of group for patients. 
Educational materials as illustrated album, photos of food, illustrated folder, were prepared 
and used in activities.


All patients completed a before-and-after test, to evaluate the knowledge about the 
dietary restrictions for patients on dialysis (particularly on phosphorus and potassium). The 
laboratory parameters were evaluated before and after nutritional intervention too.


RESULTS
After the application of the nutrition education program, there was an increase in 


questionnaire score of knowledge (Phosphorus: 4,7±0,9 to 5; p<0,01 / Potassium: 3,6±0,7 
to 4±0,8; p<0,001, with a total score of the questionnaire 7 and 5, respectively) and a 
reduction in serum phosphorus (6.4 ±1.2 to 5.8 ± 1.7, p <0.001) and potassium serum (5.8 
± 0.7 to 5.5 ± 0.8, p <0.002).


The serum urea remained and Kt / V increased (1.2 ± 0.2 to 1.3 ± 0.3, p <0.001).
CONCLUSION
The application of a nutrition education program resulted in an improvement in 


knowledge among patients about the nutritional guidelines on phosphorus and potassium 
and reduction of their concentrations.


Disclosure of Financial Relationships: nothing to disclose
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The Impact of Patient Education on Dietary Phosphorus Intake in Serum 
Phosphorus Levels in Hemodialysis Patients  Andrew M. Peck, Cheryl 
Gilmartin, Jaspreet Singh, Mehgan Hayes, Kalyani Perumal, Ronald D. Villareal.  
Nephrology, University of Illinois, Chicago, IL.


Patient education is a vital component in the care of chronic kidney disease (CKD). 
Studies have shown that educational intervention in CKD is an effective and worthwhile 
means to improve patient outcomes, particularly in the area of dietary management.


Purpose of the Study: This study aims to measure the impact of patient education on 
dietary phosphorus intake in serum phosphorus levels in hemodialysis patients.


Methods Used: The study was conducted over 6 months and up to 23 patients were 
included. Baseline laboratory data which included serum calcium, albumin, phosphorus, 
PTH and calcium-phosphorus product were gathered 3 months prior to the study. The same 
laboratory data were followed 3 months after the initiation of this study. The patient’s 
baseline knowledge on the effects of high phosphorus diet in the overall health and their 
ability to identify which food to avoid were assessed through verbal questioning. The 
patients were then provided with visual aids showing food groups and their phosphorus 
content. During the study, the patients were provided with monthly report, in graphical 
form, showing the trend of their phosphorus levels. Follow-up education on compliance to 
low phosphorus diet and compliance to phosphorus binders were provided to the patients 
utilizing a multidisciplinary approach.


Results: The mean percentage of patients whose serum phosphorus was controlled 
in the past 3 months prior to the study was 54.7 %. This value improved to an average of 
59.9 % during the three months of the study. The most significant improvement in serum 
phosphorus levels was the second month during the study (13..5%). The average calcium-
phosphorus product in the previous 3 months from the study improved from 54.7% to 
59.9% three months after study initiation.


Conclusion: This study demonstrates that an intensive multidisciplinary approach in 
educating patients on phosphorus-restricted diet and the use of phosphorus binders improves 
phosphorus levels and calcium-phosphorus products.


Disclosure of Financial Relationships: nothing to disclose
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Predictors of Initial Access Use in Incident Hemodialysis Patients after 
Receiving Formal End Stage Kidney Disease Education  Scott E. Liebman,1 
Nancy Caswell,2 Steven P. Lamontagne,1 Bruce Friedman.3  1Department 
of Medicine, Nephrology Division, University of Rochester Medical Center, 
Rochester, NY; 2Strong Health Dialysis, Rochester, NY; 3Department of 
Community & Preventive Medicine, University of Rochester Medical Center, 
Rochester, NY.


Background: Despite an association with worse outcomes >80% of U.S. patients 
begin hemodialysis (HD) with a central venous catheter (CVC) rather than the preferred 
arteriovenous fistula or graft (AVF/AVG). Formal end stage kidney disease (ESKD) 
education may help increase AVF/AVG use by educating patients on the benefits of AVF/
AVG over CVC’s.


Methods: To test the hypothesis that patients who received ESKD education 
earlier would more likely begin dialysis with an AVF/AVG than a CVC we preformed a 
retrospective analysis of all incident HD patients who received pre-dialysis ESKD education 
between 2004 and February 2009 at the University of Rochester Medical Center.


Demographic and clinical variables studied for a potential association with initial 
access use included weeks between education and initiation of HD, glomerular filtration 
rate (GFR) at time of education, initial modality selection after education, race, gender, 
cause of ESKD and age.


Results: 132 of 319 patients received ESKD education and subsequently started HD. 
The type of access was known in 119 patients: 23 started with an AVF/AVG (19.3%) and 
96 with a CVC (80.7%).


We found that time of education prior to initiation of dialysis predicted CVC rather 
than AVG/AVF use when studied both as a continuous variable (p=0.0014) and when 
analyzed using a cut off point of <12 (p=0.001), <16 (p< 0.001) or <24 weeks (p=0.002). 
Additional factors which predicted starting with a CVC rather than an AVF/AVG included: 
female gender (p=0.016), receiving education at a GFR of 10 or less (p=0.044), and not 
selecting HD as initial modality choice (p=0.003). Race, diabetic status and age were not 
significant predictors.


Conclusions: Our data suggests that AVF/AVG use may be enhanced by earlier pre-
dialysis education. Further study is needed to determine the optimal timing of education 
and best educational strategy to achieve a higher proportion of AVF/AVG use as initial 
HD access.


Disclosure of Financial Relationships: nothing to disclose
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Online Consultation Improves Patient Education, Satisfaction and Care  
Dmitry V. Samsonov,1 Julia Braverman,2 Michael Kaabak.3  1Department of 
Pediatrics, University of Kentucky, Lexington, KY; 2Cambridge Health Alliance, 
Harvard Medical School, Medford, MA; 3Department of Kidney Transplantation, 
Russian Scientific Center of Surgery, Moscow, Russian Federation.


BACKGROUND: Since shortage of subspecialty physicians and quality of care are 
ongoing problems in developing countries and underserved areas, providing an online 
education may become valuable support system for both parents and health-care providers. 
We have developed a free internet-based tool to support the educational needs of parents 
of children with kidney disorders in Russia.


METHOD: Parents are given an opportunity to share medical information regarding 
their child and address their questions and concerns. A US-trained in pediatric nephrology 
specialist has been reviewing the information and giving suggestions for further evaluation, 
referral and possible treatment options. Parents were asked to fill out an anonymous 
usability survey.


RESEARCH GOALS:
1) To identify and classify the needs of pediatric nephrology patients in Russia
2) To compare the approaches to common renal problems in Russia and Western 


countries
3) To evaluate parental satisfaction with treatment and education
4) To evaluate potential benefits of online consultation.
RESULTS: The pilot analysis of 80 cases identified that more than 50% of the cases 


were suggestive of over-diagnosis of common pediatric diagnoses such as UTI and enuresis. 
80% of respondents of the usability survey reported that the appropriate education resulted 
in significant parental stress relieve, 46% learned new information about the disease and 
41% said they were unaware of the available treatment options and/or local resources. 
Majority (> 90%) of the respondents has confirmed that the on-line consultation answered 
their questions; they trust it and are ready to recommend this tool for other parents.


DISCUSSION: Online consultation can improve parental satisfaction and education. 
We discuss the possibility to expand this tool for physician-to-physician interaction. We 
believe that this approach can be useful in improving care and providing patient education 
in underserved areas in the US and abroad.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO2860


Does Nephrology Now, an Electronic Meta-Journal, Increase Physician 
Familiarity and Knowledge of the Nephrology Literature: A Randomized, 
Controlled Trial  Gemini V. Tanna,1 David Naimark,1 Manish Sood,2 Jeffrey 
Schiff,1 Daniel Schwartz.3  1Medicine, University of Toronto, Toronto, ON, 
Canada; 2Medicine, University of Winnipeg, Winnipeg, MB, Canada; 3Medicine, 
University to British Colombia, Vancouver, BC, Canada.


Background:
It is often challenging for physicians to stay abreast of the medical literature. An 


electronic meta-journal (www.nephrologynow.com) was created to assist nephrologists in 
maintaining an evidence-based practice. The purpose of this study is to determine if the 
participants of an electronic meta-journal have higher familiarity and knowledge acquisition 
of the current Nephrology literature.


Methods:
Nephrology Now is a monthly mailing list that highlights clinically relevant articles 


in Nephrology as selected by the editorial board. Articles are selected from an extensive 
list of journals from both within and outside the conventional Nephrology literature. 1800 
subscribers were randomized into 2 groups with each group receiving a different set of 
pre-determined intervention articles. An online survey was then used to assess both article 
familiarity and knowledge acquisition.


Results:
44.6% of surveys were completed with a similar response rate in both arms. No 


differences in baseline characteristics were noted between the 2 groups. There was a 
statistically significant increase in familiarity with the articles as a result of the Nephrology 
Now alerts: 0.23 ± 0.087 (SEM) units on the familiarity scale (95% CI: 0.06 - 0.41, p = 
0.007) but no detectable improvement in knowledge acquisition (knowledge score increase 
of 0.03 ± 0.083 units (SEM) (95% CI: -0.13 - 0.20, p = 0.687)).


Conclusions:
Nephrology Now improved medical literature familiarity but not knowledge acquisition 


in a large, randomized, international population.
Disclosure of Financial Relationships: nothing to disclose
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Mentoring Initiatives for New Nephrology Training Program Directors  
Suzanne Norby,1 Larry P. Karniski,2 Donald E. Kohan.3  1Mayo Clinic, Rochester, 
MN; 2University of Iowa, Iowa City, IA; 3University of Utah Health Sciences 
Center, Salt Lake City, UT.


While benefits of mentoring programs in academic medicine have been described, few 
studies have reported data regarding mentoring of new training program directors (TPDs). 
In 2008, a survey of nephrology TPDs was conducted electronically via the American 
Society of Nephrology (ASN) TPD listserv. Results showed that 58% of respondents had 
not felt adequately prepared upon starting their position as TPD and that 68% had not 
received mentoring for the role. To address these deficiencies, a work group on new TPD 
training was formed. A course for new TPDs was developed and held during the ASN TPD 
retreat in May 2009. Topics covered were: online resources for TPDs, the role of the TPD 
Executive Committee, fellowship program finances, required online reporting systems, 
citations received by nephrology training programs, and tips for a successful site visit. 21 
TPDs or associate TPDs attended, and 11 (52%) completed a course evaluation form. All 
evaluators reported that they identified areas for potential citations in their programs and 
planned to apply strategies discussed in the course to prepare for their next site visits. Using 
a Likert scale (1=very dissatisfied, 5=very satisfied), all reported being very satisfied (60%) 
or satisfied (40%) with the course (score 4.6+/-0.5). 7/11 (64%) of respondents answered 
a question asking how long they have been a TPD. 5 people reported <=1 year as TPD, 
and 1 reported being an associate TPD. Besides offering the new TPD course at regular 
intervals, additional proposals by the work group were: to identify new TPDs and send each 
an introductory welcome e-mail; to compile a list of experienced TPDs willing to serve 
as mentors; to post resources on the ASN website; and to institute a networking lunch for 
new TPDs annually during Renal Week, with facilitated discussion in order to promote 
peer mentoring. In conclusion, in response to the perception that new nephrology TPDs 
may not feel prepared as they start their position, a course for new TPDs was developed 
and other plans to promote mentoring of new TPDs are being implemented.


Disclosure of Financial Relationships: nothing to disclose
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Attendance at Multiprofessional Case Discussion Course Enhances Use and 
Practice of Peritoneal Dialysis  Edwina A. Brown,1 Simon D. Davies,2 Martin 
E. Wilkie,3 Janet H. Wild.4  1Imperial College Kidney and Transplant Institute, 
Hammersmith Hospital, London, United Kingdom; 2Renal, University Hospital 
of North Staffordshire, Stoke-on-Trent, United Kingdom; 3Renal, Northern 
General Hospital, Sheffield, United Kingdom; 4Renal, Baxter Healthcare (UK), 
Compton, United Kingdom.


Decline in use of peritoneal dialysis is partly attributed to lack of experience and 
education during training. The PD Academy (PDA) started in the UK in 2000. It is industry 
funded and organised, but educationally independent. It is a biannual multidisciplinary 3 
day course based on a fixed faculty providing lectures interspersed with small group case 
discussions. In 2007, numbers attending were increased to 35 from 24. To determine the 
efficacy of this model of professional education and long term effects on clinical practice, 
we sent an electronic survey to the 90 attendees with known email addresses. 53 responsed 


(21 consultants, 22 trainees and 9 PD nurses). 12 had attended twice. 40 attended between 
Feb 2008 and Feb 2009.


94-100% agreed that their knowledge improved and impacted on patient management, 
that their professional judgement was enhanced, and the course benefited from being 
multiprofessional. 72% agreed their attitudes had changed and 75% had used knowledge 
from course for local education. 13% had started research and 41% an audit related to 
the course. 62% had used information about how other units work in own unit. Group 
discussions were thought to be best method of covering 10 of 16 learning objectives in 
survey. Responses to “what was best aspect of PDA?” include small group discussions 
(15), confidence with adequacy and membrane changes (14).


There was evidence of change in practice and becoming more enthusiastic about 
starting patients on PD (56.6%), educating late presenters about PD after starting on 
HD (69.8%), promoting PD for older patients (69.8%), performing routine membrane 
transport tests (49.1%), developing assisted PD (66%), and physician insertion of PD 
catheters (39.6%).


In conclusion, PDA has achieved its aims of encouraging use of PD and improving 
its clinical delivery. The small group discussions with multiprofessional delegates seem 
to be key to achieving these aims.


Disclosure of Financial Relationships: honoraria: Baxter Healthcare.
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The Renal Fellow Network, a Web-Based Educational Tool for Nephrology 
Fellows  Nathan E. Hellman.  Nephrology, Massachusetts General Hospital, 
Charlestown, MA.


Most 1st year clinical nephrology fellows are extremely busy. While much of the 
work is certainly educational and practical, there are also tasks related to dialysis access, 
follow-up visits, and other administrative duties that are time-consuming and repetitive, 
often standing in the way of a balanced and thorough nephrology education. Furthermore, 
2nd year fellows and beyond are typically engaged in a nephrology-themed research project, 
which is often so highly specialized that a more broad-based exposure to renal topics, 
many of which will be tested in the ABIM Nephrology Subspecialty Board examination, 
is not attained. To this end, I have created a daily blog called The Renal Fellow Network 
(http://www.renalfellowblogspot.com), a web-based educational tool geared towards 
Nephrology fellows.


This blog posts a single brief nephrology-themed topic on a near-daily basis. Posts 
are categorized by subject, and comments may be left by readers, occasionally resulting 
in dialogue on a particular topic. Blog entries typically derive from interesting cases or 
talks encountered at a large academic medical center, and are not intended to represent a 
comprehensive review of a particular topic but rather to provide an easily-digestable teaching 
point a renal fellow may come away with in a short period of time. During the first year of 
the Renal Fellow Network, entries were posted on 308/365 (84%) of days, and continues 
at approximately this pace. Web traffic to the Renal Fellow Network increased from 469 
visits and 902 page-views per month in August 2008 (the first full month web trafficking 
was measured) to a peak of 7,492 visits and 12,318 page-views per month in March 2009 
and continuing at approximately this level of readership. Future goals for the Renal Fellow 
Network will be to solicit posts from other renal fellows, to increase communication amongst 
nephrology fellows from different programs, and to stimulate further online dialogue through 
the inclusion of additional interactive tools such as tests or polls.


Disclosure of Financial Relationships: nothing to disclose
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Use of Simulation-Based Education To Assess Nephrology Fellows in 
Temporary Hemodialysis Catheter Insertion: One-Year Follow Up  
Shubhada N. Ahya, Jeffrey H. Barsuk, Elaine R. Cohen, William C. McGaghie, 
Jennifer Tuazon, Diane B. Wayne.  Northwestern University, Chicago, IL.


Purpose: We reported previously that simulation-based education (SBE) enhances 
nephrology fellows’ proficiency in temporary hemodialysis catheter (THDC) insertion. 
However, how SBE transfers to actual clinical care and how skills are retained are unknown. 
This study’s aims were to: (a) assess how SBE affected clinical care, and (b) assess retention 
of THDC skills acquired during SBE.


Methods: Twelve 1st year fellows from 3 programs in Chicago completed a THDC 
education program using a central venous access simulator and an ultrasound. Post-
intervention performance of a simulated THDC insertion was assessed using a validated 
27-item skills checklist. Twelve months later, 11 of the 1st year fellows were reassessed in 
simulated THDC insertion using the checklist. Six graduating fellows who had not received 
SBE were also assessed and the mean score was compared to that of the simulator-trained 
1st year fellows at immediate post-test. To assess transfer of skill to clinical care, 3 simulator 
trained fellows were assessed on 15 THDC insertions in hospitalized patients six months 
after the education intervention.


Results: Mean immediate post-intervention checklist score for the simulator-trained 
fellows was 88.3% (SD 17.1%). At 12 month follow-up, the mean checklist score was 
73.4% (SD 22.2%) [p = .024 for comparison with immediate post-intervention scores]. 
The mean checklist score for graduating fellows was 53.1% (SD 28.8%) [p = .001 for 
comparison with immediate post-intervention scores]. In the THDC insertions in actual 
patients, the mean checklist score was 86.2% (SD 26.9%) [p = 0.82 for comparison to 
immediate post-intervention scores].


Conclusions: Although skills declined after 12 months, simulator trained fellows 
scored higher on a simulated THDC skills exam than graduating fellows who did not have 
simulator training. THDC insertions evaluated in actual patient care six months after the 
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intervention had results similar to immediate post-intervention scores. These data confirm 
that SBE for nephrology fellows in THDC insertion is well retained and transferrable to 
clinical situations.


Disclosure of Financial Relationships: nothing to disclose
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A Novel Model for Teaching Native Kidney Biopsy Using Minimally 
Embalmed Cadavers  Troy J. Plumb,1 Carol S. Lomneth,2 Kirk W. Foster,3 
Nathan C. Birch.1  1Internal Medicine, University of Nebraska Medical Center, 
Omaha, NE; 2Genetics, Cell Biology and Anatomy, University of Nebraska 
Medical Center, Omaha, NE; 3Pathology and Microbiology, University of 
Nebraska Medical Center, Omaha, NE.


Purpose: The purpose of this study was to evaluate the use of minimally embalmed 
cadavers as a training tool for nephrology fellows in the performance of real-time ultrasound-
guided percutaneous kidney biopsies. There are no standardized methods for teaching this 
procedure to nephrology fellows. We have previously provided didactic sessions regarding 
kidney biopsy; however our fellows desired a hands-on experience prior to performing 
this procedure on patients.


Methods: A simulation-based educational experience was designed to teach 
percutaneous kidney biopsy to nephrology fellows. Prior to the experience in the simulation 
lab, fellows underwent a didactic session to discuss the kidney biopsy technique, pre- and 
post procedure assessment, complications, and how to explain the procedure to patients. 
Following this didactic session, a nephrology faculty demonstrated an ultrasound-guided 
kidney biopsy on a minimally embalmed cadaver. Fellows were then observed performing 
the procedure. A checklist was devised to ensure that proper steps were followed.


Results: Kidneys were readily identified by ultrasound and appeared similar to those 
of live subjects. Tissue cores resembled those from live subjects. Fellows reported this to 
be an extremely positive experience which alleviated much of the anxiety associated with 
performing the kidney biopsy on patients.


Conclusion: The use of a simulation-based educational experience utilizing minimally 
embalmed cadavers is a viable method for teaching nephrology fellows percutaneous 
kidney biopsies. This is the first report of teaching kidney biopsies using this model. The 
fellows have viewed this as a universally positive experience, and we have incorporated 
this teaching model into our curriculum. We plan to use this tool in the future to assess the 
competency of fellows in the native kidney biopsy prior to graduation.


Disclosure of Financial Relationships: nothing to disclose
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Assessment of Education in Blood Pressure Auscultation through 
Multimedia Simulation and Implications for Future Curriculum Design  
Nobuyuki (Bill) Miyawaki.  Winthrop, Mineola, NY.


Precise blood pressure measurement (BPM) is critical yet studies note the inaccuracies. 
Inadequacy of education in BPM may be a factor. This study was designed to assess (1) 
if the BPM accuracy and the relevant knowledge improve with progression through the 
current education system and (2) the effect of an educational intervention.


Videotaped BPM simulation from the British Hypertension Society/University of 
Aberdeen and a written assessment of key BPM knowledge were administered to medical 
staff in various training stages. The training status, confidence, knowledge and simulation 
performance were assessed. Randomly selected participants were comprehensively 
instructed on the Korotkoff sound interpretation and the standard technique.


Eighty-six participants were assessed.
Participant Characteristics
PA Students 5
3rd and 4th year medical students 18
PGY-1 22
PGY-2 14
PGY-3 17
Fellows 6
Attendings 3
Missing Data 1


Among all post-graduate participants, 48% reported receiving no further education 
on BPM since medical school (MS) graduation; additional 43% had only brief training. 
Progression from MS to post-residency did not improve the written evaluation (one way 
ANOVA, p=0.45) or the simulation performance (one way ANOVA, p=0.34). One’s 
confidence in BPM did not correlate with their written evaluation (one way ANOVA, p 
=0.78) or the simulation (one way ANOVA, p=0.20).


Out of the 86, 9 random participants received further education on BPM. This lecture 
style instruction resulted in a statistically significant improvement on their written evaluation 
with scores improving from 50% to 80% (paired sampled t test, p=0.006). There was a 
non-statistically significant change in the simulation performance (69% to 57%, paired 
sampled t test, p=0.07).


Progression within the current educational system failed to improve the key knowledge 
or simulation performance. Knowledge of Korotkoff criteria was significantly improved 
with a comprehensive lecture-style instruction. Yet this was insufficient to improve the 
physicians’ simulation performance. Implementation of standardized curriculum in BPM 
education with multimedia methods dedicated to improve the audiovisual interpretation 
skills is required.
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Nephrology as a Career Choice: A Survey of Medical Students  Mitchell 
H. Rosner,1 Mark Parker,2 Donald Kohan.3  1Medicine, University of Virginia, 
Charlottesville, VA; 2Medicine, Maine Medical Center, Portland, ME; 3Medicine, 
University of Utah, Salt Lake City, UT.


The pool of applicants to nephrology fellowships is under-represented with applicants 
from US medical schools; approx. 25% of applicants are US medical school graduates. 
To assess perceptions regarding nephrology as a career choice and to develop strategies 
to increase the pool of US graduates choosing nephrology, a survey was sent to third and 
fourth year medical students at 5 medical schools. 273 students responded (62% response 
rate) of which 22% were interested in medicine residency and 8% expressed a potential 
interest in nephrology training. 39% of students felt that exposure to nephrology during 
the first two years of school stimulated interest in nephrology, while 19% felt that this 
experience discouraged them. 28% of students felt that the material taught was too complex, 
and 51% felt that the material was not interesting or relevant. In terms of the experience 
in the third year of medical school, 26% of students felt that this stimulated their interest, 
while only 6.6% were discouraged away from nephrology. 28% of students stated that 
they had no exposure to nephrology during their third year. Students were discouraged 
by the complexity of nephrology patients, illness burden of nephrology patients and the 
perceived workload of nephrologists. In the fourth year of medical school, 70% of students 
had no exposure to nephrology. Students were asked what measures could be implemented 
to increase interest in nephrology. Three most cited answers were: increase mentorship 
by nephrologists (30%), increase exposure to nephrology patients (eg. visiting patients on 
dialysis) (44%) and more outpatient exposure to nephrology (43%). This survey suggests 
that there is potential to increase the interest of students in nephrology. Strategies that target 
preclinical teaching, mentorship, and greater exposure to nephrologists and to nephrology 
patients (in the outpatient setting and across a broader spectrum of disease states), need to 
be developed to stimulate this interest and increase the pool of US medical school graduates 
choosing nephrology as a career.


Disclosure of Financial Relationships: nothing to disclose
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Nephrology as a Career Choice: An ASN Fellow Membership Survey  Mark 
G. Parker,1 Susan Owens,2 Mitchell H. Rosner.3  1Division of Nephrology and 
Transplantation, Maine Medical Center, Portland, ME; 2American Society 
of Nephrology, Washington, DC; 3University of Virginia Health System, 
Charlottesville, VA.


Only 41% of positions in nephrology fellowship programs are currently filled by 
graduates of U.S. medical schools, ranking nephrology 35th out of 36 medical disciplines 
for proportion of U.S. graduates in post-graduate training programs. We surveyed the 
fellow membership of the ASN to identify reasons for choice of nephrology as a career 
and plans for career tracks. 425 members responded and 43.1% of all first and second 
year fellows completed the survey. 63 % were in clinical tracks and 34.9% in clinical 
or laboratory research tracks. 49.6% of fellows had a research experience in nephrology 
prior to fellowship. Importantly, the decision to pursue a nephrology career occurred for 
40.1 % of respondents in medical school and 31.3% in the first year of residency. Though 
the subject material was identified by 57.8% as the principal reason for career choice, 
mentorship was stated of prime importance for 28.8%. Further, 68.2% identified a mentor 
in nephrology prior to fellowship and 71.4% stated this was a very important factor in the 
decision. Only 1% of respondents stated earning potential as the principle reason for career 
choice, while 38.4% carry no educational financial debt and nearly two-thirds have less than 
$50,000 debt. 42.7% plan to pursue private practice careers, 28.2% plan to seek positions 
as clinician-scientists, and 17.9 % aspire to be clinician-educators. 91.5% of fellows stated 
that they are satisfied with their career choice to date. These results suggest that specific 
experiences and mentorship in nephrology are influential in career planning and should be 
targeted to medical school and early residency curricula in an effort to stimulate greater 
interest among U.S. medical school graduates. Earning potential and debt burden do not 
appear to be important drivers to choose a career in nephrology. Though a substantial 
number of current fellows intend to pursue a private practice career, a slight majority 
remains interested in academics as clinician-scientists or educators.


Disclosure of Financial Relationships: nothing to disclose
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Annual Nephrology Fellows’ Debate: An Educational Exercise  Dean A. 
Kujubu, John J. Sim.  Department of Nephrology, Kaiser Permanente Los 
Angeles Medical Center, Los Angeles, CA.


Background: Critical, reflective thinking is an essential element in patient care, 
practice-based learning and improvement (PBLI), and systems-based practice (SBP), three 
of the ACGME competencies that form the basis of post-graduate medical education. To 
incorporate an educational experience that promotes these competencies, we implemented 
an annual nephrology fellows’ debate where participants are asked to review the literature 
and provide arguments for or against a specific management strategy regardless of their 
own pre-existing opinions.


Methods: One month prior to the debate, nephrology fellows are presented a clinical 
scenario with a management dilemma. They are randomly selected to be on either one of 
two opposing teams. Each team consists of three individuals who provide introductory 
comments, rebuttal arguments, and concluding statements, respectively, with each team 
presenting in turn. At the conclusion, each team has an opportunity to field questions from 
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both the opposing team and the audience. The audience is asked to vote on the management 
question before and after the presentation. The presentation is evaluated by audience 
members and team participants.


Results: We have conducted an annual debate for the past seven years. Topics 
included: renal vascular disease, indications for renal biopsy, anticoagulation in nephrotic 
syndrome, cardiac catheterization in advanced CKD, role of parathyroidectomy, beta 
blockers in uncomplicated hypertension, and PD vs. HD. Pre- and post-test evaluations 
have shown that the debate changed management opinions in up to 30% of the audience. 
Fellow evaluations have reflected that the experience of critically reviewing the literature, 
presenting in a debate format, and working as part of a team was valuable. The fellows’ 
debate has become an annual CME event disseminated to all Southern California Kaiser 
Permanente nephrologists.


Conclusions: An annual fellows’ debate has been a worthwhile educational experience 
for trainees addressing the patient care, PBLI, and SBP competencies of the ACGME. It has 
become an integral part of the fellows’ professional training at our institution.


Disclosure of Financial Relationships: nothing to disclose
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Recent Trends in Academic Nephrology in the United States  Donald E. 
Kohan, Bradley Baird.  Division of Nephrology, University of Utah, Salt Lake 
City, UT.


There has been no systematic analysis of nephrology faculty in the U.S. for 30 years. 
We obtained data from the AAMC non-public Faculty Roster. Nephrology faculty are 
reported by programs affiliated with a medical school, representing approximately 95% 
of U.S. academic nephrologists. The data agree closely with those contained in the LCME 
database. Data were obtained yearly from 1998 - 2008. The number of full-time nephrology 
faculty (approximately 1400) has not changed since 1998. Over the past 10 years, the 
number of full professors increased by 10%, while the number of assistant professors and 
instructors decreased by about 10%; full professors constitute about 40% of all faculty. 
Faculty graduated from U.S. medical schools (USMG) fell by 15%, while faculty graduated 
from international medical schools (IMG) increased by 10%. The fall in USMG faculty 
was due to fewer USMG males (decreased by almost 20%), while USMG female faculty 
increased slightly. Tenured or tenure track USMGs fell by about 16%, while tenured or 
tenure track IMGs increased slightly. Faculty not on tenure track increased by 20%, while 
tenured faculty decreased by 12%. Caucasian faculty fell by about 11%, while faculty of 
Asian origin increased by about 20%. Caucasian male faculty decreased by almost 20%, 
while Asian male faculty increased by almost 50%. Caucasian and Asian female faculty both 
increased slightly. Faculty with combined MD/PhD degrees increased by about 10%, with 
a total of 110 in 2008. With regard to individuals of Caucasian origin: professors increased 
by 8%, associate professors decreased by 21%, assistant professors decreased by 25%, and 
instructors decreased by 13%. With regard to individuals of Asian origin: full professors and 
associate professors increased by 10%, assistant professors increased by 52%, and instructors 
did not change. In summary, these data indicate that there is a substantial decline in USMG 
male nephrology faculty over the past decade and an increase in USMG female and IMG 
nephrology faculty. In particular, the decrease in junior faculty from the U.S. should raise 
concerns over our recruitment, training and retention of academic nephrologists.
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National Survey of Awareness of Chronic Kidney Disease Guidelines 
among Resident Physicians  Sachin H. Sachdev,1 Pallavi Batwar,1 Shiraz 
Sandhu,2 Sadanand S. Palekar.1  1Newark Beth Israel Medical Center; 2Nassau 
University Medical Center.


Background:
The NKF KDOQI guidelines have provided evidence-based clinical practice guidelines 


for chronic kidney disease (CKD) & related complications. Since many patients with CKD 
are seen by primary care physicians (PCPs) initially, we performed survey to assess current 
residents or future PCPs awareness & knowledge of CKD management.


Methods:
We performed cross-sectional national survey among future PCPs including internal 


medicine (IM), family medicine (FM) and combined medicine/pediatrics (MP) trainees in 
USA using both online & paper survey.


Results:
354 residents completed questionnaire including 238 IM, 73 FM & 43 MP residents.
57% residents knew CKD definition and three fourth residents knew CKD stages. 


Most of the residents (88.7%) would refer the patient to nephrologists based on eGFR 
but 57.6% residents would also look at serum creatinine level for referral. 61% would 
refer to nephrologists at eGFR 30-59 & 19% at eGFR 15-29. Two third residents would 
use MDRD & Cockcroft-Gault equation while 56% would also use serum creatinine to 
estimate kidney function. 99.7% residents were aware of DM and HTN as risk factors for 
CKD but only 38% knew smoking is a risk factor too. Most of the residents were aware 
that anemia, bone & cardiovascular diseases are complications of CKD but were less aware 
about other complications like stroke & malnutrition. 40% residents would not assess for 
proteinuria in CKD patient with spot urine sample for protein to creatinine ratio but 60% 
would assess with 24 hour urine collection for protein. One third residents were not aware 
of target HbA1C is < 7% in patients with DM & CKD. 40% residents didn’t know target 
blood pressure in patients with DM & CKD is < 130/80. 35.6% residents knew target 
Hb level 11-12 g/dl in CKD patients receiving erythropeisis stimulation agents. 95% 
residents chose ACE inhibitors & 68% chose ARBs as their drugs of choice for Micro & 
Macroalbuminuria in patients with DM. 14.1% didn’t check vitamin D levels & 34.5 % 
check 1,25-(OH)2 vitamin D only.


Conclusion:
Educational efforts are needed to raise awareness of NKF KDOQI guidelines among 


current residents or future PCPs.
Disclosure of Financial Relationships: nothing to disclose
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Awareness of Chronic Kidney Disease Guidelines among Primary Care 
Physicians  Sachin H. Sachdev,1 Pallavi Batwar,1 Shiraz Sandhu,2 Sadanand 
S. Palekar.1  1Newark Beth Israel Medical Center; 2Nassau University Medical 
Center.


Background:
The NKF KDOQI guidelines have provided evidence-based clinical practice guidelines 


for all stages of chronic kidney disease (CKD) and related complications. Since many 
patients with CKD are seen by primary care physicians (PCPs) initially, we performed 
survey to assess PCPs knowledge and perception of CKD management guidelines.


Methods:
We performed cross-sectional national web-based survey among PCPs including 


internal medicine (IM), family medicine (FM) & combined medicine/pediatrics (MP) 
physicians in United States.


Results:
116 PCPs completed questionnaire including 72 FM, 39 IM, 2 MP & 3 other 


physicians.
One-fourth PCPs didn’t know CKD definition and one-third didn’t know CKD stages. 


Most of the PCPs (91.4%) would refer the patient to nephrologists based on eGFR but 
half would also look at serum creatinine level for referral. Half of PCPs would refer to 
nephrologists at eGFR 30-59 & one-third at eGFR 15-29. Two-third PCPs would use 
MDRD & Cockcroft-Gault equation while half would also use serum creatinine to estimate 
kidney function. Almost all PCPs were aware of DM (99.1%) and HTN (98.3%) as risk 
factors for CKD but only half knew smoking is a risk factor too. Majority of PCPs were 
aware that anemia (94%), bone disease (85.3%) and cardiovascular disease (81.9%) are 
complications of CKD but one-third were not aware about other complications like stroke 
& malnutrition. 45.7% PCPs would not assess for proteinuria in CKD patient with spot 
urine sample for protein to creatinine ratio but 63.8% would assess with 24 hour urine 
collection for protein. One-third PCPs were not aware of target HbA1C < 7% in patients 
with DM & CKD. Half of PCPs didn’t know target blood pressure in patients with DM and 
CKD is < 130/80.17.2% PCPs knew target Hb level 11-12 g/dl in CKD patients receiving 
erythropeisis stimulation agents. 97% PCPs chose ACE inhibitors and three-fourth chose 
ARBs as their drugs of choice for Microalbuminuria and Macroalbuminuria in patients 
with DM. 27.6% PCPs don’t check vitamin D levels in CKD patients.


Conclusion:
Educational efforts are needed to raise awareness of NKF K/DOQI guidelines for CKD 


patients among current PCPs.
Disclosure of Financial Relationships: nothing to disclose
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Primary Care Providers’ Barriers to Delivering Chronic Kidney Disease 
Patient Education  Raquel F. Charles, Deidra C. Crews, L. Ebony Boulware.  
Medicine, Johns Hopkins University, Baltimore, MD.


Despite their increasing role in chronic kidney disease (CKD) care, primary care 
providers (PCPs) infrequently educate patients about CKD.


Methods: We conducted two qualitative focus groups among 12 community-based 
PCPs in Baltimore, MD to identify barriers to providing CKD education. We provided 
PCPs with a hypothetical case featuring a patient with hypertension, diabetes and CKD 
to assess their perceived importance and barriers to CKD education. Focus groups were 
audiotaped, transcribed, and coded by two independent investigators who identified major 
themes from the group discussion. We also assessed provider characteristics.


Results: Most of the PCPs (9 physicians and 3 nurse practitioners) were female (67%) 
and were in practice for greater than 10 years (73%). PCPs identified patient, provider and 
system-level barriers to CKD education. Most PCPs reported that CKD education was 
important, but perceived patients’ difficulties with comprehending CKD, high burden of 
co-morbid illness, and their fears of dialysis as barriers to providing education. PCPs also 
cited lack of patient activation as a barrier: “[The patient] is not going to come and talk 
to you about it”. Nearly half (42%) of PCPs felt they lacked adequate knowledge or the 
necessary skills to provide CKD education. Many were also uncertain about the appropriate 
timing of education and some believed education might be more effective if delivered by 
nephrologists. Many PCPs also reported they were less likely to discuss CKD because they 
were treating CKD risk factors and not CKD itself: “…for CKD….there’s not much I can 
do about it except for managing other issues….” PCPs also identified time constraints of a 
routine clinic visit, lack of reimbursement for education, and lack of educational resources 
for CKD as barriers.


Conclusions: PCPs identified patient, provider, and system level barriers to providing 
CKD education. Identifying mechanisms through which PCP-perceived barriers to CKD 
education can be addressed could enhance patients’ clinical care and outcomes.


Disclosure of Financial Relationships: nothing to disclose
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Fine Mapping of a Cystic Disease-Modulating Quantitative Trait Locus 
on Mouse Chromosome 4  Michal Mrug, Juling Zhou, Na Li, Xiangqin Cui, 
Meng-Chang Hsiao, Lisa M. Guay-Woodford.  University of Alabama at 
Birmingham, Birmingham, AL.


The cpk mouse model closely resembles human recessive polycystic kidney disease 
(PKD). We recently generated a large (C57BL/6J +/cpk X CAST/Ei)F1 intercross and in 
F2 mutants identified a quantitative trait locus (QTL) interval on Chromosome (Chr) 4 
that spans ∼50 cM, extends over ∼100 Mbp, and contains over >1000 RefSeq genes. We 
have previously proposed that this QTL interval contains at least three putative interacting 
PKD modifying genes. To fine map this QTL interval, we generated congenic line (P1) 
containing a CAST/Ei-derived Chr 4 segment that includes the proximal 27 cM of this 
interval on C57BL/6J (B6) genomic background. Subsequently, we demonstrated with a 
(C57BL/6J +/cpk X P1)F1 backcross that cystic phenotype defined by kidney length (KL) 
and weight (KW) is significantly more severe in mice carrying the CAST/Ei-derived Chr4 
P1 segment, when compared to cpk mice with an exclusively B6-derived Chr 4. Specifically, 
in 10-d old cpk mutants with one copy of CAST/Ei-derived P1 interval, KL increased by 
31%, KW by 102% (p=0.0000007 and p=0.001, respectively). We used recombinants 
from this cross to fine map this effect to <10 Mbp interval that harbors 64 RefSeq genes, 
27 of which are expressed in fetal or neonatal kidneys. Among these 27 genes is Kif12, a 
candidate PKD modifier gene with a B6-associated 15-bp deletion in the predicted L2 loop 
of the catalytic domain of kinesin molecular motor. No functionally relevant defect was 
found among the other 26 genes with in silico comparison of B6 and CAST/Ei genomic 
data. While our previous studies suggested probable interaction of PKD modifier genes 
on Chr4, our current data indicate that a PKD modifier gene under the main Chr 4 QTL 
peak has a strong independent effect. Taken together, our genomic, gene expression, and 
transcriptional profiling data all strongly indicate that Kif12 is the primary candidate for 
this main QTL effect.


Disclosure of Financial Relationships: nothing to disclose
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DNA Damage Response in the Renal Microenvironment Conditions  John 
J. Bissler, Bradley P. Dixon, Lu Lu.  Nephrology and Hypertension, Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH.


Approximately 80% of patients with tuberous sclerosis complex develop renal 
angiomyolipomata, while 13% develop such hepatic lesions. The phenotypic expression 
of these tumors in tuberous sclerosis complex is dependent on somatic mutation. We 
hypothesized that the hyperosmolal renal microenvironment may play a role in the 
mutagenic process leading to loss of heterozygosity and angiomyolipoma development. 
To assess the possibility that the hyperosmolal renal microenvironment may be involved 
in this process, we used etoposide to induce double-strand DNA breaks in a variety of cell 
lines. Mouse endothelial and inner medullary collecting duct cell lines and human HeLa 
and gastric tumor cell lines chronically adapted to hyperosmolal conditions brought about 
by either sodium chloride or urea. The neutral comet assay was utilized to measure DNA 
damage, and endpoints of the maximal survivable osmolal conditions and the initiation of 
DNA damage repair pathway signaling were assessed in each cell line.


Murine inner medullary collection duct cells, HeLa cells, and gastric tumor cells could 
easily survive hyperosmolal conditions up to 600 mOsm/kg, while endothelial cells could 
only survive up to 450 mOsm/kg. At the maximal osmolality, the murine renal tubular cell 
line and the endothelial cell lines were able to activate the DNA damage response pathway 
upon exposure to etoposide, while the HeLa and gastric tumor cell lines failed to initiate the 
DNA damage response pathway despite equal levels of DNA damage. These studies suggest 
that some cell lines have impairment in the DNA damage response pathway when exposed 
to hyperosmolal conditions similar to the renal microenvironment, and that this mechanism 
may contribute to the overrepresentation of angiomyolipomas in the kidney.


Disclosure of Financial Relationships: nothing to disclose
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Functional Analysis of the Joubert Syndrome Protein Arl13b/Scorpion in 
Zebrafish  Zhaoxia Sun, Neil Duldulao, Sunjin Lee.  Genetics, Yale University 
School of Medicine, New Haven, CT.


Arl13b was identified as the novel cystic kidney gene scorpion (sco) in zebrafish. A 
recent study connected mutations in ARL13B to a classical form of Joubert syndrome 
(JS), an autosomal recessive genetic disease characterized by a distinctive cerebellar 
malformation shown as a “molar tooth sign” (MTS) on brain scans. In this study, we 
demonstrate that Arl13b/Sco is a protein that is localized in the cilium and is required for 
cilia formation in multiple organs in zebrafish and that knockdown of arl13b/scorpion 
leads to multiple cilia-associated phenotypes, including kidney cyst and defective left-
right asymmetry of the body plan. By rescuing experiments with a series of deletion and 
point mutants, we further demonstrate that both the ciliary localization and a functional 
small GTPase domain are critical for the in vivo function of Arl13b/Sco. Together, these 
results strongly support the model that JS associated disease (JSRD) is a ciliopathy, or 
a disease caused by ciliary defects, and that Arl13b/Sco functions mainly through the 
cilium. Through this study, we also provide evidence that zebrafish can be used as a model 
system to evaluate the in vivo function of different alleles of human disease genes both 
qualitatively and quantitatively.
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Loss of Nphp4 Causes Tubular Cystic Lesions after Nephrectomy, Retinal 
Dystrophy and Testis Anomalies in Mice  Flora Silbermann,1 Céline Becker,1 
Martine Burtin,2 Christelle Vétu,3 Marie-Claire Gubler,1 Rémi Salomon,1 Marc 
Abitbol,3 Fabiola Terzi,2 Corinne Antignac,1 Sophie Saunier.1  1Inserm U574, 
Necker Hospital, Paris, France; 2Inserm U845, Necker Hospital, Paris, France; 
3CERTO, University Paris Descartes, Paris, France.


Nephronophthisis (NPH) is a chronic interstitial nephropathy characterized by renal 
fibrosis and cyst formation with recessive inheritance. Extra-renal anomalies have been 
reported in a subset of NPH patients, including retinal dystrophy and neurological symptoms. 
The disease is caused by mutations in NPHP genes, which encode the nephrocystins. Here, 
we chose to inactivate the murine Nphp4 by deleting exons 14-16 where most mutations are 
found in human patients. However, detailed analysis of Nphp4-/- mice ranging from 6-15 
months did not reveal any renal lesions. With the aim of inducing a renal phenotype, we 
performed subtotal nephrectomy in 2 month-old mutant and control mice on a C57Bl6/129Sv 
background. Nphp4-/- mice sacrificed after two months developed tubular cystic lesions 
(17/22), associated in some cases with urinary concentration defects and proteinuria, 
whereas renal anatomy and function were normal in 17/25 controls.


In parallel, ophthalmological evaluations of mice up to 12 months of age revealed 
a retinal phenotype in mutants. Electroretinogram responses were undetectable in 
Nphp4-/- mice by 8 months. Histologic studies showed early-onset retinal degeneration 
in mutants at post-natal day 15 (P15) and a progressive atrophy of the outer segment of 
the photoreceptor cells at P21, followed by disorganization of the connecting cilium and 
loss of photoreceptor cells at P28. Finally, preliminary analysis of Nphp4-/- mice matings 
revealed a reduced males fertility, suggesting a role of nephrocystin-4 in spermatogenesis. 
Analysis of the seminiferous epithelium of Nphp4-/- mice demonstrated a defect in 
spermatid maturation. These results indicate that nephrocystin-4 serves crucial roles in the 
maintenance of structure and function in kidney as well as in retina and testis. This model 
gives new opportunities to unravel the mechanisms of retinal, renal and testis pathology 
and to investigate new treatments.
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Mutant MKS3 Isoforms Reveal a Role of Meckelin as an Orphan Seven-
Transmembrane Receptor in Developmental Signaling  Peter G. Czarnecki,1 
Cynthia J. Hommerding,2 Amanda C. Leightner,3 Peter C. Harris.2,3  1Department 
of Medicine, Mayo Clinic; 2Division of Nephrology and Hypertension, Mayo 
Clinic; 3Department of Biochemistry and Molecular Biology, Mayo Clinic, 
Rochester, MN.


Meckel syndrome is a lethal autosomal recessive disorder involving renal, hepatic, 
CNS and limb malformations. The renal phenotype is characterized by cystic dysplasia that 
is, along with hepatic developmental defects, the most consistent finding. Identification of 
MKS3 as a Meckel syndrome gene was based on the wpk rat, a model system with rapidly 
progressive polycystic kidney disease and CNS defects. Since its discovery, a growing 
number of missense mutations to MKS3 have been found in MKS and Joubert syndrome 
cases. MKS3 mutation and depletion has been associated with numerical and structural 
ciliary abnormalities, but the precise role of the protein is unknown.


Herein, we biochemically characterize the MKS3 protein, meckelin, and a set of 
disease causing mutations and provide insights in its cellular role. We analyzed the 
topology of meckelin with in vitro translation in the presence of purified ER vesicles 
and subsequent partial proteolytic degradation. The electrophoretic banding pattern of 
proteolytic fragments is consistent with a predicted structure of a seven-pass transmembrane 
protein. We demonstrate by immunoprecipitation studies that MKS3 mutants, but not 
wildtype protein, form stable dimers in transfected cells. Mutant isoforms also undergo 
an accelerated turnover when compared to the wildtype, as revealed by cycloheximide 
pulse-chase studies. Furthermore, we characterize the interaction of meckelin with MKS1, 
Meckel syndrome causing protein. Co-immunoprecipitation reveals no interaction between 
MKS1 and meckelin wildtype, but stable interaction between MKS1 and various disease 
causing meckelin mutants.


Our results suggest that the MKS3 gene product, meckelin, is a 7TM protein and may 
serve as a receptor in renal developmental signaling. Although a ligand and a downstream 
signaling axis remain to be identified, our mutant analysis shows that dimerization, 
accelerated turnover and interaction with the MKS1 protein represent distinct steps in the 
activity cycle of meckelin.
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AHI1 Knockdown in Zebrafish Models the Ciliopathy Joubert Syndrome  
Roslyn J. Simms, Lorraine Eley, Bill Chaudhry, John A. Sayer.  Institute of 
Human Genetics, International Centre for Life, Newcastle University, Newcastle 
upon Tyne, United Kingdom.


Joubert syndrome and related disorders (JSRD) are characterised by cerebellar vermis 
hypoplasia, hypotonia, developmental delay, oculomotor apraxia and variable features 
including the cystic kidney disease nephronophthisis (NPHP) and retinal dystrophy. These 
developmental autosomal recessive conditions are defined as ciliopathies because to date, 
all identified mutated genes express their protein products in the primary cilium/basal body 
complex. Mutations in Abelson Helper-Integration site 1 (AHI1) are the most frequently 
(10-15%) identified genetic cause of JSRD. AHI1 is highly conserved with a zebrafish 
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homologue 45% identical and 60% similar to human AHI1 amino acids. Using gene 
knockdown, I aim to evaluate the role of AHI1 in development in the zebrafish model.


Antisense morpholino oligonucleotides (MOs) directed towards splice donor site exon 
8, or 5’UTR blocking the translation, of AHI1 were designed (Gene Tools). AHI1 MOs 
were diluted in Danieau buffer and 0.1% phenol red. Approximately 5nl AHI1 MO was 
injected into 1-4 cell stage wild type zebrafish embryos. Appropriate controls including 
p53 MOs were used. mRNA rescue was evaluated by co-injecting capped mouse AHI1 
mRNA (mMessage Machine, Ambion). Embryos were incubated at 28.5°C in E2 media 
with 0.003% 1-Phenyl-2-thiourea (Sigma) to suppress pigmentation, and phenotyped using 
light microscopy at 48-72 hours post fertilisation (hpf).


AHI1 knockdown with both splice and translation blocking MOs created a mutant 
phenotype with a spectrum of dysmorphology including body axis curvature, cardiac 
oedema, hydrocephalus, coloboma and growth arrest. Pronephric cysts occurred in small 
numbers. p53 MO alone and when co-injected with AHI1 MO, had no effect on AHI1 MO 
induced phenotype. Embryos co-injected with AHI1 MO and mouse AHI1 mRNA were 
morphologically normal.


AHI1 knockdown in zebrafish recapitulates human JSRD. This data suggests AHI1 
is important in early brain and renal development. This zebrafish model may be used to 
determine genetic interactions in JSRD during development.
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Mutation Analysis of Meckel Syndrome (MKS) Highlights Five Common 
Genes but Indicates a Role for More Complex Inheritance  Christina M. 
Heyer,1 Priyanka H. Patel,1 Mark B. Consugar,1 Shail Patel,1 Vickie J. Kubly,1 
Sandro Rossetti,1 Jamie L. Sundsbak,1 Cynthia J. Hommerding,1 Egbert Bakker,2 
Vincent H. Gattone, II,3 Vicente E. Torres,1 Martijn H. Breuning,2 Peter C. 
Harris.1  1Nephrology and Hypertension Research, Mayo Clinic, Rochester, MN; 
2Center for Human and Clinical Genetics, Leiden University Medical Center, 
Leiden, Netherlands; 3Anatomy and Cell Biology, Indiana University School 
of Medicine, Indianapolis, IN.


Meckel Syndrome (MKS) is a lethal, autosomal recessive disorder characterized 
by polycystic kidney disease (PKD), central nervous system (CNS) defects (especially 
encephalocele), polydactyly and liver fibrosis. MKS has a high level of genetic heterogeneity 
with 9 genes implicated, some of which are also associated with related disorders, such as 
Joubert syndrome (JS), Bardet Biedl syndrome (BBS) and nephronophthisis (NPHP). We 
have performed a mutation screen of 36 mainly non-consanguineous MKS families of US 
and Dutch origin for all the known MKS genes. A mutation negative subset was also screened 
for BBS 1-6 genes, NPHP2, C2CD3, B9D1, and B9D2. Two clear mutated alleles were 
found in 22 families: 6 MKS1, 7 MKS3, 6 CEP290, 2 CC2D2A, and 1 RPGRIP1L. Six more 
families had just one truncating mutation: CEP290 (2), CC2D2A (2), BBS2 (1), or NPHP2 
(1), while 14 unique missense changes were identified and scored for likely pathogenicity. 
A family with three affected cases with enlarged and cystic kidneys and the Dandy-Walker 
CNS malformation had a single NPHP2 truncating mutation, suggesting for the first time a 
link between this NPHP gene and the MKS-phenotype. While typical recessive inheritance 
involving five genes accounted for 61% of the total population, there was also evidence 
of more complex inheritance. No cases had truncating mutations in more than one gene. 
However, three cases with a single truncating mutation had a strong missense change in a 
second gene and one family had two strong missense changes in different genes. This data 
suggests that oligogenic inheritance may play a significant role in MKS.
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Acetazolamide Is Not Efficacious for Hydrocephalus or Renal Pathology 
in Rat Meckel Syndrome  Vincent H. Gattone,1 Tracy Eggleston,1 Peter C. 
Harris.2  1Indiana University School of Medicine, Indianapolis, IN; 2Mayo 
Clinic, Rochester, MN.


Meckel Syndrome (MKS) is a lethal autosomal recessive condition and typically 
causes both a renal cystic phenotype and cerebral pathology. The Wpk rat is a viable model 
of MKS with a mutation in the MKS3 gene, exhibiting renal cystic disease and cerebral 
hydrocephalus. Acetazolamide is a diuretic that inhibits carbonic anhydrase and is used 
as a treatment for hydrocephalus. It was unclear whether acetazolamide would help the 
hydrocephalus and what effect this treatment would have on the cystic kidney. Wistar-
Wpk homozygote affected and noncystic littermates were treated with acetazolamide(0.5 
mg/day using sc slow release pellets, Innovative Research Am, Sarasota FL) from day 15 
(when the hydrocephalus is initially grossly evident) through day 21. Rats were evaluated 
for kidney pathology and hydrocephalic volume. Treatment tended to inhibit body growth 
in both cystic and noncystic rats. But there was no demonstrable affect of acetazolamide 
treatment on the severity of the hydrocephalus (either as volume of the ventricles or volume 
expressed as a percent of anephric body weight). Correlated with body weight reduction 
was a tendency for smaller kidneys in cystic and noncystic rats, however, there was no 
change in cystic kidney weight expressed as a percentage of body weight. Treatment slightly 
increased renal cyst volume density but it was not increased when expressed as renal cyst 
volume as a percent of anephric body weight.


Acetazolamide Treatment
Group Body 


Weight (g)
Hydrocepl 
Vol (ml)


Total Kidney 
Wt (g) KW % TBW K Cyst Vol%ABW


Sham Cystic (16) 39.0 ± 1.7 0.32 ± 0.05 6.19 ± 0.66 15.3 ± 1.2 9.0 ± 1.1
Treated Cystic (8) 34.7 ± 1.7 0.31 ± 0.05 5.21 ± 0.43 15.0 ± 0.43 11.9 ± 1.1
Sham Normal (10) 45.9 ± 1.0 0.67 ± 0.02 1.46 ± 0.03
Treated Normal (5) 39.5 ± 1.7 0.57 ± 0.02 1.44 ± 0.07
Mean ± SEM


Acetazolamide did not inhibit development of hydrocephalus, suggesting another 
mechanism for CSF overproduction and treatment had a minimal affect on the kidney 
pathology.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2882


A Zebrafish Morpholino Screen Identifies Three Genes Essential for 
Pronephric Ciliary Motility  Nathan E. Hellman, Naren Pathak, Chrissy Austin, 
Yan Liu, Jennifer R. Panizzi, Iain A. Drummond.  Nephrology, Massachusetts 
General Hospital, Charlestown, MA.


The ciliopathies are a diverse range of diseases that may result from defects in 
motile cilia (e.g., primary ciliary dyskinesia) or primary cilia (e.g., autosomal dominant 
polycystic kidney disease) function. In order to identify novel components important in 
ciliopathy disease pathogenesis, we carried out a morpholino screen in zebrafish. We 
selected 17 zebrafish orthologues of genes present in the cilia proteome or specifically 
expressed in ciliated cell types, injected splice donor antisense morpholinos targeting each 
gene into early embryos, and conducted a comprehensive assessment of known ciliary 
phenotypes. The majority (12/17) of candidate genes analyzed showed some defect in at 
least one recognized ciliary phenotype, including pronephric cysts, left/right asymmetry, 
hydrocephalus, abnormal otolith number, pericardial edema or a ventrally-curved body axis. 
Knockdown of three genes in particular, coiled-coil domain containing protein (ccdc65), 
c15orf26, and c21orf59l showed a strong association with kidney cyst formation and 
left/right body axis asymmetry, and were selected for more detailed analysis. Confocal 
immunofluorescence analysis revealed that cilia appeared structurally normal in all three 
morphants; however, high-speed video microscopy demonstrated that pronephric duct and 
olfactory cilia were either completely paralyzed or abnormal in motility, suggesting that 
all three genes are necessary for ciliary motility. in situ hybridization for these three genes 
revealed an expression pattern specific to multiciliated cells, consistent with a role in cilia 
motility. Finally, we show that all three genes are under the transcriptional control of foxj1a, 
a transcription factor that has been previously demonstrated to be a master regulator of 
motile cilia. In summary, our zebrafish morpholino screen has identified several new genes 
whose loss-of-function leads to a variety of known ciliopathy phenotypes. Three genes, 
ccdc65, c15orf26, and c21orf59l, are required for cilia motility and thus represent novel 
candidate disease genes for primary ciliary dyskinesia.
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Expression of the Ciliogenic Transcription Factor foxj1 Is an Immediate-
Early Response to Epithelial Distension and Cystogenesis  Nathan E. 
Hellman,1 Yan Liu,1 David R. Beier,2 Bradley K. Yoder,3 Iain A. Drummond.1  
1Nephrology, Massachusetts General Hospital, Charlestown, MA; 2Brigham 
and Women’s Hospital, Boston, MA; 3University of Alabama at Birmingham, 
Birmingham, AL.


The winged helix transcription factor Foxj1 coordinates the expression of genes critical 
for motile cilia structure and function. We have analyzed the expression and function of the 
two zebrafish Foxj1 orthologues, foxj1a and foxj1b in the context of renal cyst formation. 
We found that expression of foxj1a, but not foxj1b, was dramatically upregulated in 
the zebrafish pronephros in response to mechanical obstruction, suggesting that cyst 
formation leads to an upregulation of ciliogenic gene transcription. foxj1a expression 
was similarly upregulated in distended pronephric tubules of all zebrafish cystic mutants 
examined including fleer, dbb, oval, and Tg292, and in pkd2 morphant embryos. foxj1a 
was also induced in ciliated spinal canal ependymal cells by neural tube obstruction, 
implying that epithelial stretch may be a potent and general stimulus for ciliogenic gene 
expression. Upregulation of foxj1a by pronephric obstruction persisted in the presence of 
cycloheximide indicating that this is an immediate-early response to epithelial distension. 
Unlike mammalian renal cilia, zebrafish pronephric cilia are motile, functioning to propel 
fluid; we observed that pronephric obstruction in wild-type embryos caused a significant 
increase in cilia beat frequency, from a baseline of 24.9 +/- 1.54 beats per second (bps) to 
40.6 +/- 3.09 bps within 3 hours of obstruction. Selective inhibition of foxj1a expression 
using splice donor morpholinos severely blunted this obstruction-mediated increase in 
ciliary beat frequency (23.6 +/- 1.39 bps unobstructed versus 24.1 +/- 1.41 bps obstructed). 
Interestingly, Foxj1 was also found to be upregulated in multiple mouse models of renal 
cyst formation and injury including Tg737orpk-/-, jck-/- and kidneys injured by ischemia 
reperfusion. Our results indicate that transcriptional activation of ciliogenic gene expression 
is a general and evolutionarily conserved response to tubule distension and potentially 
other forms of renal pathology.
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The Exocyst and the Par-Cdc42 Complex Regulate Primary Ciliogenesis  
Benjamin C. Fogelgren,1 Xiaofeng Zuo,1 Shin-Yi Lin,2 Ryan Reichert,3 P. 
Darwin Bell,3 Rebecca D. Burdine,2 Josh H. Lipschutz.1  1Medicine, University 
of Pennsylvania, Philadelphia, PA; 2Molecular Biology, Princeton University, 
Princeton, NJ; 3Medicine, Medical University of South Carolina, Charleston, 
SC.


Our goal is to understand the role of the highly conserved eight protein exocyst 
complex in ciliogenesis and cystogenesis. Cysts are building blocks for epithelial organs 
such as the kidney, and defects in cyst formation lead to polycystic kidney disease (PKD). 
We previously showed that the exocyst localized, in renal cells, to the primary cilium, an 
organelle involved in flow sensing and the pathogenesis of PKD. We also showed that the 
exocyst was centrally involved in cystogenesis. Most recently, we showed that exocyst 
protein Sec10 regulates primary ciliogenesis, with shRNA knockdown of Sec10 leading 
to decreased ciliogenesis and cystogenesis, and Sec10 overexpression leading to increased 
ciliogenesis and cystogenesis. In addition, the exocyst and Par3, which is also necessary 
for ciliogenesis, co-localized and co-immunoprecipitated (Zuo et al, 2009, Mol Biol 
Cell). Cdc42 is part of the Par complex, and we show here, using tetracycline repressible 
cell lines, that expression of dominant negative Cdc42 prevents ciliogenesis and leads to 
abnormal cystogenesis with inverted polarity. Interestingly, expression of constitutively 
active Cdc42 also decreases ciliogenesis (though only by 50%) and also leads to inverted 
cyst morphology. Fura 2-loaded Sec10 knockdown cells exhibited a reduced basal Ca2+ 
concentration that did not respond to increases in apical flow, while cytosolic Ca2+ 
concentration in the Sec10-overexpressing cells was higher and these cells exhibited Ca2+ 
transients with increased apical flow. Finally, we are investigating in vivo correlation with 
injections of an antisense Sec10 morpholino in zebrafish. Interestingly, Sec10 morphants 
appear to share many phenotypes with pkd2 morphants, including: a curly-up tail, brain 
defects, and cystic dilation of the pronephric area. These data support a model in which 
the Par-Cdc42 complex localizes the exocyst to the primary cilium, and the exocyst then 
targets and docks vesicles carrying ciliary proteins.
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Cep290/NPHP6 Is Required for Photoreceptor and Kupffer’s Vesicle 
Cilia Assembly in Zebrafish Embryos  Christine Austin, Jennifer Panizzi, 
Iain A. Drummond.  Nephrology Division, Massachusetts General Hospital, 
Charlestown, MA.


Mutations in the centrosomal protein nephrocystin 6 (NPHP6/Cep290) are implicated 
in a broad spectrum of diseases featuring polycystic kidneys in addition to a number of 
other pleiotropic phenotypes commonly attributed to cilia dysfunction. Surprisingly, 
existing animal models of Cep290 mutations undergo normal ciliogenesis and develop 
fully motile cilia. We set out to determine whether the Cep290 protein is in fact required 
for ciliogenesis using the zebrafish Danio rerio as a model system particularly amenable 
to the study of cilia in vivo. cep290 was disrupted by injection of splice site -blocking 
morpholino oligonucleotides and cilia of the photoreceptors, pronephros, and Kupffer’s 
vesicle (KV) were characterized. Although consistent changes in the number and length 
of pronephric cilia were not observed, both photoreceptor and KV cilia were significantly 
shortened in Cep290 morphants. Ultrastructural analysis revealed that the 9 + 2 microtubule 
architecture in cross-sections of cilia was unaffected in these morphants. Interestingly, 
staining of the pronephric multiciliated cells (MCCs) with antibodies against a component 
of the intraflagellar transport (IFT) pathway, which is responsible both for cilia assembly 
and the transport of sensory proteins within the cilium, revealed a mislocalization of IFT88 
to the cytoplasm of MCCs, indicating that IFT may be disrupted by Cep290 knockdown. 
In summary, we have characterized a Cep290 loss-of-function model that more closely 
resembles the range of phenotypes associated with Cep290 mutations in humans than the 
currently available mammalian models. Furthermore, based on our current data, we propose 
that the Cep290 protein plays an essential role in pronephric cilia through regulation of the 
intraflagellar transport pathway.
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Inactivation of Mxi1 Induces Polycystic Kidney through Regulation of 
IFT20 Expression and Cilia Formation  KyungHyun Yoo,1,2 JeYeong Ko,1 
SeonAh Song,1 JongHoon Park.1  1Department of Biological Science, Sookmyung 
Women’s University, Seoul, Republic of Korea; 2Laboratory of Developmental 
Biology and Genomics, Seoul National University, Seoul, Republic of Korea.


Mxi1, an antagonist of c-Myc, is a Mad family member that plays a essential role in 
cell proliferation and differentiation. We already confirmed not only cyst formation but also 
inflammation and renal fibrosis which were phenotypes related with ADPKD in kidney of 
Mxi1-deficient mouse [YOO et.al, 2007, BBRC and 2009, proteomics]. Recent research 
has demonstrated a crucial role for primary cilia in regulating developmental pathways, 
and defects of genes involved in primary cilia assembly or function have been associated 
polycystic kidney disease. Here, we investigated relationship between inactivation of Mxi1 
and cilia formation using Mxi1-deficient mouse. Abnormal cilia formation was observed in 
Mxi1-deficient mouse aged 9months, after cyst formation, and MEFs. It was confirmed direct 
effect of Mxi1 by knockdown and overexpression techniques. In addition, it was observed 
that Mxi1-inactivated abnormal cilia formation happened through overproliferation, and 
decrease of the expression of IFT molecules including IFT20. Reduction of IFT20 induced 


mislocalization of pc2 and activated B-raf/MEK/ERK signaling in Mxi1-deficient mouse and 
MEFs. Taken together, we suggest that inactivation of Mxi1 regulates cilia formation and IFT 
molecules expression, especially IFT20, and it has effect on cyst formation in kidney.
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Immunofluorescence Studies Suggest Uromodulin Expression in Primary 
Cilia  Matthias T. F. Wolf,1,2 Joana M. Boehnlein,3 Sarah Steffens,3 Roman S. 
Polishchuk,4 John A. Sayer,5 Luca Rampoldi,6 Bodo B. Beck,1 Bernd Hoppe,1 
Friedhelm Hildebrandt,7 Frank Zaucke.3  1Pediatric Nephrology, University 
of Cologne, Cologne, Germany; 2Pediatric Nephrology, University of Texas 
Southwestern Medical Center, Dallas, TX; 3Center for Biochemistry, Medical 
Faculty, University of Cologne, Cologne, Germany; 4Department of Cell 
Biology and Oncology, Consorzio “Mario Negri Sud”, Santa Maria Imbaro 
(CH), Italy; 5Institute of Human Genetics, University of Newcastle upon Tyne, 
Newcastle upon Tyne, United Kingdom; 6Dulbecco Telethon Institute, DIBIT, San 
Raffaele Scientific Institute, Milan, Italy; 7HHMI and Department of Pediatrics, 
University of Michigan, Ann Arbor, MI.


Uromodulin (UMOD), also referred to as Tamm Horsfall protein, is the most abundant 
urinary protein in humans. The different functions of UMOD are poorly understood. UMOD 
mutations are responsible for three autosomal dominant tubulo-interstitial nephropathies 
including medullary cystic kidney disease type 2 (MCKD2), familial juvenile hyperuricemic 
nephropathy (FJHN), and glomerulocystic kidney disease (GCKD). MCKD has been 
included in a group of cystic diseases called the “nephronophthisis-MCKD complex”, as 
the histology of both disorders is indistinguishable and renal cysts are observed in either. 
For most genes mutated in cystic kidney disease, their protein products are expressed in 
the primary cilia / basal body complex. Therefore, we were interested, whether UMOD 
would be expressed in cilia too.


We demonstrate ciliary expression of UMOD in IMCD3 cells using 3 different 
UMOD specific antibodies. UMOD expression in IMCD3 cells is confirmed by western 
blot and immunofluorescence (IF) imaging. Ciliary expression of UMOD in IMCD3 
cells is confirmed by electron microscopy. UMOD localization at the mitotic spindle and 
colocalization with nephrocystin-1 is demonstrated by IF. Moreover, we show ciliary 
expression of UMOD in human renal biopsies. The number of UMOD positive cilia in 
renal biopsies of UMOD patients is significantly decreased compared to control samples. 
Our data suggests that UMOD belongs to the group of proteins expressed in primary cilia 
and, if mutated lead to cystic kidney disease.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2888


PKD1L2 Is Localized to Primary Cilia and the Apical Membrane of Renal 
Collecting and Proximal Tubules  Ali K. Ahrabi, Takeshi Yuasa, Jing Zhou.  
Medicine/Renal Division, Harvard Medical School/Brigham and Women’s 
Hospital, Boston, MA.


Primary cilia have been characterized to act as sensors of luminal fluid flow and 
transducers of extracellular signals into the cells. Recent studies have identified a link 
between the malfunction of primary cilia and the formation of renal cysts in autosomal 
dominant polycystic kidney disease (ADPKD), which have put primary cilia in spotlight. 
Here we report for the first time that polycystin-1L2 (PC1L2), the protein product encoded 
by the PKD1L2 gene that has been identified as a member of the polycystin-1-like 
subfamily, is also a component of primary cilia in the kidney. Anti-peptide antibodies to 
the carboxyl-terminal intracellular domain and amino-terminal extracellular domain of 
PC1L2 were generated and were characterized by immunoblotting and immunofluorescence. 
Immunolocalization in both normal human and mouse kidney tissue sections demonstrated 
that PC1L2 was localized to the primary cilia and concentrated on the apical membrane 
of collecting and proximal tubules. Furthermore, a higher expression level of PC1L2 
was detected in cyst lining epithelial cells of human ADPKD kidneys as well as in Pkd1 
and Pkd2 knockout mouse kidneys. Our data demonstrate that PC1L2 is a component of 
primary cilia in renal tubules and may contribute to the pathogenesis of autosomal dominant 
polycystic kidney disease.
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Mice Harbouring the Familial Juvenile Hyperuricaemic Nephropathy 
(FJHN) Disease-Causing Uromodulin (Tamm-Horsfall Glycoprotein) 
Mutation Cys125Arg, Have a Urine Concentrating Defect, an Acidic 
Urine, and Multicystic Kidneys  Sian E. Williams,1 Anita A. C. Reed,1 M. 
Andrew Nesbit,1 Liz Bentley,2 Roger D. Cox,2 Rajesh V. Thakker.1  1OCDEM, 
University of Oxford, United Kingdom; 2MRC Mammalian Genetics Unit, 
Harwell, United Kingdom.


Familial Juvenile Hyperuricaemic Nephropathy (FJHN), an autosomal dominant 
disorder characterised by raised serum urate, gout, a urine concentrating defect, cystic 
kidneys, and progressive renal failure, is caused by mutations in the UMOD gene, encoding 
Uromodulin (Tamm-Horsfall Glycoprotein). The FJHN causing UMOD mutations are 
missense mutations (>90%) or inframe deletions (<10%), and none result in prematurely 
truncated proteins, indicating the disorder is unlikely to be due to a loss of function. We 
therefore engineered a construct harbouring the FJHN-causing Cys125Arg mutation, and 
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incorporated it into embryonic stem cells by homologous recombination, to generate a 
knock-in mouse model. Mice were maintained in accordance with local license restrictions. 
Heterozygous (Umod+/125R) and homozygous (Umod125R/125R) mice were viable and 
phenotypically normal. Wild-type, WT, (n=6) and Umod+/125R mice (n=7), aged 6 months, 
were investigated in metabolic cages. Umod+/125R mice were polyuric (24 hour urine output 
corrected for bodyweight for WT=70.22±9.64µl/g vs Umod+/125R=102.49±10.01µl/g, 
p<0.05), and had a less concentrated urine (urine osmolality for WT=1340.83±70.23mOsm/
kg vs Umod+/125R=1129.29±60.00mOsm/kg, p<0.05), with a plasma osmolality that was not 
low but inappropriately in the normal range (WT=356.17±4.04 vs Umod+/125R=360.71±4.14). 
Thus, the Umod+/125R mice have a urine concentrating defect. Umod+/125R mice were 
found also to have a lower urinary pH (5.62±0.06) when compared to WT (6.38±0.10, 
p<0.0001). In addition, Umod125R/125R mice were found to have multicystic kidneys. Thus, 
these Uromodulin knock-in mice have phenotypic similarities to FJHN patients, in having 
a urinary concentrating defect and multicystic kidneys. Our study, which represents the 
first report of a mouse model for FJHN, opens the way for further in vivo investigations to 
elucidate the pathophysiological basis of FJHN and its associated renal failure.
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Novel Mutations in the Renin-Angiotensin System (RAS) Genes in 
Autosomal Recessive Renal Tubular Dysgenesis (RTD)  Olivier Gribouval,1 
Vincent Morinière,1 Audrey Pawtowski,2 Corinne Antignac,1,2 Marie-Claire 
Gubler.1  1Inserm U574, Necker Hospital – Paris Descartes University, Paris, 
France; 2Genetic Department, Necker Hospital, Paris, France.


Autosomal recessive RTD is a clinical disorder observed in fetuses, characterized by 
early onset and persistent anuria leading to oligohydramnios and the Potter sequence. The 
disease is uniformly severe resulting in perinatal death in most cases. Proximal tubules are 
absent or poorly developed. We previously showed that the disease was linked to mutations 
in the genes encoding components of the RAS and that dramatic changes in the renal renin 
expression was a constant finding.


In our ongoing RTD study, mutational analysis of RAS genes has been performed in 57 
new patients (fetuses/neonates) belonging to 37 families. Homozygous (18) or compound 
heterozygous (11) mutations have been detected in 29 families whereas only one ACE 
mutation was identified in 4. Most mutations (24/33) involved ACE in contrast with our 
initial report in which REN mutations were detected in 4/8 families. Mutations in REN, AGT, 
and AGTR1 were found in 5, 2 and 2 families respectively. Globally, 26 mutations were loss 
of function mutations, 7 modified the signal sequence of ACE and 13 were missense or in 
frame mutations. No phenotype-genotype correlations could be established. Six children 
survived the perinatal period after days or weeks on dialysis, two have been transplanted 
at 3 and 4 years of age respectively, one is on dialysis from birth, two have chronic renal 
failure at 2.5 and 7 years, and one has normal renal function at 7.


No mutations were identified in patients belonging to 4 families. In two of them, with 
typical changes of RTD, the presence of atypical extrarenal symptoms suggested that RTD 
was a secondary event. In one consanguineous family with 3 affected fetuses, the normal 
renin expression ruled out the diagnosis of RTD.


In conclusion, this study confirms the role of mutations in the RAS genes in the 
occurrence of autosomal recessive RTD. The identification of the disease based on precise 
clinical, histological and immunohistological analysis, and the research of the genetic defect 
allow genetic counseling and early prenatal diagnosis.
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Troodos Nephropathy Is Associated with a Mutation in a Complement 
Regulatory Gene  Daniel P. Gale,1,2 Elena Goicoechea de Jorge,3 Terence 
H. Cook,4 Reuben Martinez-Barricarte,5 Andreas Hadjisavvas,6 Charles D. 
Pusey,2 Andrew Palmer,2 Veronique Fremeaux-Bacchi,7 Santiago Rodriguez de 
Cordoba,5 Patrick H. Maxwell,1 Matthew C. Pickering.3  1Division of Medicine, 
University College London, London, United Kingdom; 2Imperial College 
Kidney and Transplant Institute, Imperial College, London, United Kingdom; 
3Molecular Genetics and Rheumatology Section, Imperial College, London, 
United Kingdom; 4Department of Histopathology, Imperial College, London, 
United Kingdom; 5Centro de Investigación Biomédica en Enfermedades Raras, 
Madrid, Spain; 6Department of Electron Microscopy and Pathology, Cyprus 
Institute of Neurology and Genetics, Nicosia, Cyprus; 7Service d’Immunologie 
Biologique, Hopital Europeen Georges Pompidou, Paris, France.


Renal disease is often associated with the deposition of complement components 
and immunoglobulins in the glomerulus. Insight into the mechanisms underlying this has 
come from the observation that dysregulation of the complement alternate pathway may 
cause deposition of complement without immunoglobulins. We describe two ostensibly 
unrelated families from the Troodos region of Cyprus in which glomerulonephritis with 
isolated glomerular C3 deposition segregates as an autosomal dominant trait. A genome-
wide linkage study and subsequent investigations demonstrated a LOD score of 3.4 (with 
identical by descent inheritance in both families) for linkage with a novel mutation within 
the Regulators of Complement Activity gene cluster on chromosome 1. The allele was 
not detected in a control population. The mutant protein is present in serum of affected 
family members and has reduced affinity for tissue-bound complement, implicating a new 
regulator of complement in humans.
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Genotype/Phenotype Correlation in 52 Patients with Nephrotic Syndrome 
and Mutations in the WT1 Gene  Gil Chernin,1 Virginia Vega-Warner,1 Dominik 
S. Schoeb,1 Saskia F. Heeringa,1 Bugsu Ovunc,1 Friedhelm Hildebrandt.1,2  
1Pediatrics and Human Genetics, University of Michigan, Ann Arbor, MI; 
2Howard Hughes Medical Institute.


Mutations in the WT1 gene cause a dominant monogenic form of nephrotic syndrome 
(NS) either as an isolated feature or as part of the Denys-Drash syndrome (DDS) or Frasier 
(FS) syndrome. The risk to develop Wilms’ tumor (WT) can be present or absent in WT1 
mutations. We wanted to evaluate the genotype/phenotype correlation regarding NS and 
the risk for WT or gonadoblastoma in patients with WT1 mutation.


A total of 2,200 patients with NS, diagnosed in the first 2 decades of life, were evaluated 
for WT1 mutations in exons 8 and 9. WT1 mutations were detected in 52 patients from 
51 families. Clinical questionnaires were obtained at recruitment and upon termination of 
study. Genotype/phenotype correlation in 19 patients with mutations in the splice donor site 
of intron 9 leading to loss of +KTS isoform (KTS mutations) was compared to 27 patients 
with a missense mutation. Another 6 patients had nonsense or truncating mutations.


We detected 24 different WT1 mutations of which 6 are novel. 18 of the 19 patients 
with KTS mutations were females. These 18 patients had isolated NS if karyotype was 
46XX (n=12) and FS if karyotype was 46XY (n=6). Patients with KTS mutations presented 
at a significantly older age and had a significantly slower progression from disease onset 
to CKD stage 5, compared to patients with missense mutations. 4 of the 6 patients with 
nonsense or truncating mutations presented initially with WT. 8 patients with missense 
mutations had WT, of which 6 developed the tumor after the diagnosis of NS (interval 
range from NS onset to WT of 0.1-1.4 years).


We confirm that: (1) KTS mutations cause isolated NS with no WT in 46XX females. 
(2) KTS mutations cause FS with gonadoblastoma risk in 46XY phenotypic females. (3) 
KTS mutations cause NS with an older age of presentation and a slower progression to 
CKD stage 5 when compared with missense mutations. (4) Nonsense mutations cause NS 
with WT. (5) Missense mutations can occur with and without WT.
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15 Novel Podocin/NPHS2 Mutations in a Worldwide Cohort of 801 Families 
with Nephrotic Syndrome  Virginia Vega-Warner,1 Gil Chernin,1 Bugsu 
Ovunc,1 Pawaree Saisawat,1 Saskia F. Heeringa,1 Dominik S. Schoeb,1 Jinhong 
Liu,1 Christopher N. Vlangos,1 Rasheed Gbadegesin,1 Bernward G. Hinkes,1 
Friedhelm Hildebrandt.1,2  1Pediatrics and Human Genetics, University of 
Michigan, Ann Arbor, MI; 2Howard Hughes Medical Institute.


Recessive mutations in podocin/NPHS2 are the main known monogenic cause of 
steroid-resistant nephrotic syndrome (SRNS). Here, we report the results of mutation 
analysis following informed consent, in a large worldwide cohort of 801 families (872 
individuals) diagnosed with nephrotic syndrome. Samples were collected from September 
2005 thru December 2008 and mutation analysis was performed by direct sequencing in 
all 8 exons of NPHS2. 337 of these families had SRNS, 214 had SSNS, and in 227 no 
treatment data was available. In 34 of the 587 families (6%) with SRNS or no treatment 
data, we detected two recessive mutations in NPHS as the cause of SRNS. 20 of the 34 
families exhibited a homozygous mutations while 14/34 families presented compound 
heterozygous mutations. Five of the 14 families with compound heterozygous mutations had 
a known pathogenic heterozygous mutation together with the p.R229Q variant (Machuca 
et al., Kidney Int.75:727, 2009). 15 mutations were novel and were absent from in 100 
healthy negative control individuals. Of these 15 mutations, 7 were missense, 3 were 
nonsense, 4 were frameshift and 1 splicing site mutation. Our data increase the number of 
podocin/NPHS2 mutations by 13.8% (15/108, https://portal.biobase-international.com). 
Mutations were found in patients from ethnicities previous not reported in the literature, 
thus reemphasizing the importance of NPHS2 mutation analysis in SRNS patients around 
the world.
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Activation of NFAT Signaling in Ureteric Bud Results in CAKUT  Yinqiu 
Wang,1 Piyush Tripathi,1 Qiusha Guo,1 Matthew J. Coussens,1 Carlton M. Bates,2 
Feng Chen.1  1Internal Medicine, Renal Division, Washington University School 
of Medicine, St. Louis, MO; 2Department of Pediatrics, University of Pittsburgh 
School of Medicine, Pittsburgh, PA.


CAKUT (Congenital anomalies of the kidney and urinary tract) is a leading cause for 
end stage renal diseases (ESRD) in children. CAKUT is frequently resulted from anomalies 
in the ureteric bud (UB) and the metanephric mesenchyme (MM), key progenitor tissues 
for metanephric kidney development. We have developed a new mouse model for CAKUT 
in which inducible activation of the transcription factor NFATc1 in UB derivatives during 
embryogenesis leads to, with 100% penetrance, congenital kidney and urinary tract 
defects (including hydroureter, hydronephrosis, renal hypoplasia, and renal dysplasia), 
resembling CAKUT in humans. Hypoplasia observed at E14.5, a time before significant 
urine production, indicates that it is a direct result of NFAT activation in the UB but not a 
secondary effect from urinary tract obstruction. Overactivation of NFAT signaling in the 
UB appears to disrupt UB branching inside the MM, leading to decreased nephrogenesis 
and smaller kidneys. By ROSA-lacZ lineage tracing, we have found that UB epithelia with 
NFATc1 activation became very irregular and had abnormal sprouts. Hydronephrosis and 
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hydroureter appear to result from decoupling of growth regulation of the UB epithelia and 
the underlying mesenchyme, leading to interference in urine transfer mechanism and urinary 
tract obstruction. The sole induced molecular change (NFAT activation) in the system, the 
high UB specificity, the temporal control, and 100% penetrance of the phenotype make this 
model particularly useful for studying the transcriptional control within UB during urinary 
tract development in association with the pathogenesis of CAKUT.
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X-Linked Alport Syndrome: Study of Genotype-Phenotype Correlation a 
Male US Population  Amirali Masoumi,1 Mir Reza Bekheirnia,1 Berenice Reed-
Gitomer,1 Martin C. Gregory,2 Kim McFann,3 Alireza Abdollah Shamshirsaz,1 
Robert W. Schrier.1  1Renal Diseases and Hypertension, University of Colorado 
Denver, Aurora, CO; 2Medicine, University of Utah Health Sciences Center, 
Salt Lake City, UT; 3CSPH Biostatistics & Informatics, University of Colorado 
Denver, Aurora, CO.


X-linked Alport syndrome (XLAS) is caused by mutations in the COL4A5 gene. 
Molecular genetic testing has become increasingly available as a diagnostic tool. 
Understanding the correlation between the clinical manifestations and the underlying 
mutation adds valuable prognostic value to the genetic testing. The purpose of the present 
study is to determine the association between genotype and phenotype in 575 affected male 
patients with XLAS from 142 US families. Mutation screening of COL4A5 was performed 
by direct, multiplex genomic amplification followed by sequence analysis. Clinical data 
was collected by questionnaire. The mean age of end stage renal disease (ESRD) was 
35.2. Hearing loss and ocular changes were present in 65 and 30 percent of the patients, 
respectively. The average age of ESRD was 34 years for patients with missense mutations, 
28 years for those with splice site and 21 years for those with truncating mutations (P<0.05). 
We demonstrated a strong relationship between mutation position and age of onset of 
ESRD (HR = 0.806 [0.712-0.912] per 1000 base pair increase towards 3’ end, p = 0.0006) 
with younger onset of ESRD associated with mutation position at the 5’ end of the gene. 
Affected patients with splice mutations [OR 4.25 (2.12-8.50), p<0.0001] or truncating 
mutations [OR 3.83 (2.03-7.21), p<0.0001] had a 3-4 fold greater odds of developing eye 
problems than those with missense mutations. Hearing impairment showed a similar trend. 
Occurrence of hearing loss and ocular changes were associated with more 5’ mutation 
location. Thus there are strong genotype-phenotype correlations in the US population 
with XLAS. This knowledge from molecular classification can be applied in evaluating 
and counseling the XLAS families.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2896


EYA1, SIX1 and SIX5 Genes Analysis in 64 Patients Suffering from 
Branchio-Oto-Renal (BOR) Syndrome  Pauline Krug,1 Laurence Heidet,1 
Audrey Pawtowsky,1 Vincent Morinière,1 Sandrine Marlin,3 Corinne Antignac,1 
Rémi Salomon.1  1Inserm U574, Hôpital Necker, Paris, France; 2Unité de 
Génétique Médicale, Hôpital Trousseau, Paris, France; 3Département de 
Génétique, Hôpital Necker, Paris, France.


Objectives: Branchio-oto-renal (BOR) syndrome is an autosomal dominant syndrome. 
Typical BOR syndrome is defined by the association of at least three major criteria 
(branchial anomalies, deafness, pits or renal anomalies), or of two major and two minor 
criteria (internal, middle and external ear anomalies, tags, facial asymetria and palatine 
anomalies) or of one major criteria and an affected first-degree relative meeting criteria for 
BOR. Three genes, EYA1, SIX1 and SIX5, have been demonstrated to be mutated in BOR 
patients. The aim of this retrospective multicentric study was to estimate the frequency of 
mutations in these three genes in patients with the typical BOR syndrome and in patients 
with more than one characteristic symptom but who do not fulfill the definition of classical 
BOR syndrome (atypical BOR syndrome).


Methods: We studied 64 patients suffering from BOR syndrome (32 typical, 29 atypical, 
3 unknown), in whom all EYA1, SIX1 and SIX5 coding exons sequences were screened. 
EYA1 deletions were searched by quantitative multiplex PCR, and small mutations by 
direct sequencing.


Results: In the 31 typical BOR families, we identified 21 EYA1 mutations (68%) two of 
which were complete deletions of the gene, one SIX1 mutation (3%) and no SIX5 mutation. 
In total, 71% of typical BOR population was mutated. In patients with atypical BOR 
syndrome we found EYA1 mutation in only two cases. The first patients had only two major 
criteria (unilateral deafness, pits) but presented with pinnae deformity and crocodile tears 
syndrome. The second case presented with external ears abnormalities, unilateral kidney 
dysplasia with controlateral agenesia, and ovarian agenesia. On the clinical point of view, 
we recorded some particular phenotypes associated with EYA1 mutations.


Conclusion: Our study confirms the low rate of EYA1 deletions and of SIX1 and SIX5 
mutations, and brings new perspectives in genetical diagnosis strategy in BOR syndrome, 
especially when atypical.
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Spectrum of HNF1B Mutations in a Cohort of Patients Harboring Renal 
Diseases  Laurence Heidet,1 Stéphane Decramer,2 Audrey Pawtowski,3 Vincent 
Morinière,1 Flavio Bandin,2 Anne Maisin,4 Bertrand Knebelmann,1 Stanislas 
Faguer,2 Vincent Guigonis,5 Corinne Antignac,6 Rémi Salomon.1  1Néphrologie 
Pédiatrique, AP-HP Centre MARHEA Hôpital Necker, Paris, France; 
2Néphrologie Pédiatrique, Centre SORARE Hôpital Purpan, Toulouse, France; 
3Génétique, AP-HP Hôpital Necker, Paris, France; 4Néphrologie Pédiatrique, 
AP-HP Hôpital Robert Debré, Paris, France; 5Pédiatrie, CHU Limoges, 
Limoges, France; 6Génétique, AP-HP Hôpital Necker, Paris, France.


Congenital anomalies of the kidney and urinary tract (CAKUT) are complex, genetically 
heterogeneous, developmental disorders, frequently diagnosed before birth. Some cases are 
associated with mutations in HNF1B, the gene involved in MODY5. Here we report HNF1B 
screening in a cohort of 381 unrelated cases with various kidney phenotypes, and found 
a mutation in 75 (19.6%) index cases. They consist in a deletion of the whole gene in 42 
cases, in a deletion of one exon in one case, and in small mutations in 32 cases, including 
18 novel mutations. De novo mutations were accounting for 66% of the deletions and 40% 
of small mutations. Prenatal US findings were available in 249 cases, 56 carrying HNF1B 
mutations, the majority of them (34/56) displaying prenatal hyperechogenic kidneys. We 
did not find renal morphological criteria specific for HNF1B mutation. Family history of 
CAKUT as well as associated genital abnormalities were found both in patients with and 
without HNF1B mutations. Four probands with a mutation developed diabetes so far and one 
had cholestasis. Hyperuricemia and hypomagnesemia were often associated with HNF1B 
mutations but were not always investigated. The severity of the renal disease was very 
variable (from prenatal severe renal failure to normal renal function in adulthood), both 
between families and within families, and was not correlated to the genotype.
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Nephrin Mutations Can Cause Not Only Childhood-Onset but Also Adult-
Onset Focal Segmental Glomerulosclerosis  Sheila Santín,1 Elisabet Ars,1 Irene 
Silva,1 Patricia Ruiz,1 Rafael García-Maset,2 Isabel Giménez,2 José Ballarín,2 
Roser Torra.2  1Molecular Biology Laboratory, Fundació Puigvert, Barcelona, 
Spain; 2Nephrology, Fundació Puigvert, Barcelona, Spain.


Mutations in NPHS1 gene cause congenital nephrotic syndrome of the Finnish-
type presenting before the first 3 months of life. Recently, NPHS1 mutations have been 
identified in children with childhood-onset steroid-resistant nephrotic syndrome (SRNS) 
and milder course of disease. However, the role of NPHS1 in adults with focal segmental 
glomerulosclerosis (FSGS) remains unknown. NPHS1 mutation analysis was performed 
in 97 patients from 89 unrelated families, of which 52 presented with SRNS after 18 years 
of age. An in silico scoring matrix was developed to evaluate the pathogenicity of amino 
acid substitutions, by using the bio-physical and bio-chemical difference between wild-
type and mutant amino acid, the evolutionary conservation of the amino acid residue in 
orthologs and defined domains, with the addition of contextual information. Compound 
heterozygous or homozygous NPHS1 mutations were identified in five familial and seven 
sporadic cases, including one patient aged 27 years at onset of the disease. Substitutions 
were classified as “severe” or “mild” using this in silico approach. Our results suggest an 
earlier onset of the disease in patients with two “severe” mutations compared to patients 
with at least one “mild” mutation. We describe for the first time NPHS1 mutations in a 
patient with adult-onset FSGS, indicating that NPHS1 analysis could be considered in 
patients with later onset of the disease.
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A Novel Mutation of LAMB2 Resulting in Non-Congenital Retinal 
Disease & Nephrotic Syndrome: A New Variant of Pierson Syndrome in a 
Large Mennonite Family  Marie Hogan,1,2 Noralene Lindor,2 James Gloor,1 
Brian G. Mohney,3 Jose S. Pulido,3 M. Consugar,1 J. Peters,1 L. Eldahdah,5 E. 
Puffenberger,5 D. H. Morton,4 Peter C. Harris.1  1Division of Nephrology & HTN, 
Mayo Clinic; 2Dept of Medical Genetics, Mayo Clinic; 3Dept of Opthalmology, 
Mayo Clinic; 4Reproductive Genetic Institute, Chicago, IL; 5Clinic for Special 
Children, Strassburg, PA.


Pierson Syndrome (PS) is characterized by congenital nephrotic syndrome, renal failure, 
microcoria (small pupil with risk for glaucoma) & neurologic impairment, conferred by 
biallelic mutations in LAMB2 that abrogate protein function. Recent reports of missense 
mutations suggest a broader phenotype is possible [Hasselbacker et al., KI 2006].


Methods: We examined BP, eyes, renal function, urine, kidney biopsy (where 
available) & genetic material from >50 members of an extended Mennonite family that 
presented with bilateral retinal detachments & nephrotic syndrome in two members <10yo. 
Homozygosity mapping on 5 affected & 11 unaffected family members using a 300K SNP 
array was performed. Candidate genes within the common area of homozygosity were 
identified & analyzed.


Results: The disease gene mapped to a 9Mb interval on chr 3. Considering eye & renal 
phenotypes, LAMB2 was a strong candidate within the interval. A homozygous missense 
mutation was found in LAMB2 (H147R) in 9 affected family members but not in unaffected 
members or in 91 controls from outside the Mennonite population. Within the Pennsylvania 
Mennonite population a carrier frequency of 2.2% was found, suggesting a founder effect for 
this LAMB2 missense mutation. Although a relatively conservative change, the substitution 
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is at a highly conserved residue. Retinal findings were unique & included band keratopathy, 
cataracts, pigmentary retinopathy, retinal detachments & optic atrophy. There were no cases 
of microcoria. Diagnosis of eye changes preceded diagnosis of renal disease.


Conclusions: PS had not been considered likely in this family prior to study because 
the eye features differed from published cases. Homozygosity for LAMB2 H147R mutation 
causes a non-congenital onset variant of PS & this mutation has a high carrier frequency 
in the Mennonite population.
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Identification of 11 Novel Mutations in 8 BBS Genes Via High-Resolution 
Homozygosity Mapping  Susanne Held,1 Heather M. Harville,1 Anna Diaz-
Font,2 Erica E. Davis,3 Bill H. Diplas,3 Moumita Chaki,1 Weibin Zhou,1 Richard 
A. Lewis,4 Zvi Borochowitz,5 James MacDonald,1 Hulya Kayserili,5 Philip L. 
Beales,2 Nicholas Katsanis,3 Edgar Otto,1 Friedhelm Hildebrandt.1,4  1Pedriatrics 
and Human Genetics, University of Michigan Health System, Ann Arbor, MI; 
2Molecular Medicine Unit, UCL Institute of Child Health, London, United 
Kingdom; 3McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD; 4Howard Hughes Medical 
Institute, ; 5Institute of Child Health, University of Istanbul, Istanbul, Turkey.


Bardet-Biedl syndrome (BBS) is primarily an autosomal recessive disorder 
characterized by rod-cone dystrophy, obesity, hypogonadism, post-axial polydactyly, 
mental retardation, renal cysts, and other anomalies of the kidney and urinary tract. To date, 
a total of 14 genes have been identified as causing BBS. The broad genetic heterogeneity 
of BBS renders diagnosis difficult in terms of both the time and cost required to screen all 
204 coding exons. Here, we report the use of genome-wide homozygosity mapping as a 
tool to identify homozygous segments at known BBS loci in individuals with BBS from 
inbred and outbred background. In a worldwide cohort of 45 families, we identified, via 
direct exon sequencing, causative mutations in 20 families. Eleven of these mutations were 
novel, thereby increasing the number of known BBS mutations by 5% (11/218). Thus, in 
the presence of extreme genetic locus heterogeneity, homozygosity mapping provides a 
valuable approach to the molecular genetic diagnosis of BBS and will faciliate the discovery 
of novel pathogenic mutations or genes.
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UMOD Mutations in Adult Hereditary Tubulointerstitial Nephritis  
Guillaume Bollee,1 Karin Dahan,2 Aurelie Hummel,1 Philippe Vanhille,4 
Christian Jacquot,5 Didier Lacombe,6 Corinne Antignac,3 Bertrand Knebelmann.1  
1Nephrology, Hopital Necker, APHP, Paris, France; 2Genetics, UCL, Brussels, 
Belgium; 3Genetics, Hopital Necker, APHP, Paris, France; 4Nephrology, Hopital 
de Valenciennes, France; 5Nephrology, HEGP, APHP, Paris, France; 6Genetics, 
CHU Bordeaux, France.


Introduction: 
UMOD mutations cause autosomal dominant tubulointerstitial nephritis (TIN), often 


with gout and renal cysts. Similar phenotypes are observed in patients with mutations in 
other genes.


Methods: 
We studied 122 patients / 82 families screened for UMOD mutation because of TIN 


with either: i) gout or hyperuricemia before 40 years, ii) renal cysts, iii) first degree relative 
with TIN. UMOD mutation was found in 21 families (38 patients). 28 families without 
UMOD mutation were screened for HNF1B mutation, of these 4 (6 patients) were found 
with mutation.


Results: 
Patients with UMOD mutation (n=38) were younger than those without mutation (n=78) 


(27,5 [19-43] vs 43 [31-53]) years, (p<0,01), but no difference was observed in frequency 
of familial history (92,1 vs 79,5%), GFR (47 [36-61] vs 43 [26-54] ml/min/1,73m2), gout 
(60,5 vs 55,1%) and age at first gout episode (22 [16-34] vs 30 [22-42]) years. Patients 
without mutation had a lower prevalence of hyperuricemia (59 vs 97,4%) but were more 
prone to have renal cysts (55,1 vs 26,3%). Patterns of cysts were variable and aspecific. 
Low uric acid excretion fraction was found in 23/32 (71,8%) patients without mutation 
and in 15/19 (78,9%) patients with UMOD mutation (NS). UMOD mutations were in 
exons 4 or 5 except 2 novel mutations in exon 8 (ZP domain). No genotype/phenotype 
correlations were observed.


Among 28 families without UMOD mutation, 4 (6 patients) carried HNF1B 
mutation.


Their phenotype was similar to those with UMOD mutations except a higher frequency 
of cysts (5/6, 83,3%).


Discussion: 
Phenotype is not accurately predictive of UMOD mutation. Hyperuricemia is near 


constant and gout often occurs before 40 years. Medullary cysts are not frequent. HNF1B 
mutation sometimes associates with a very similar phenotype.
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Mutation Analysis of NPHS1/ Nephrin in a Worldwide Cohort of CNS 
Patients  Dominik Schoeb,1 Gil Chernin,1 Saskia F. Heeringa,1 Susanne Held,1 
Virginia Vega-Warner,1 Friedhelm Hildebrandt.1,2  1Pediatrics and Human 
Genetics, University of Michigan, Ann Arbor, MI; 2Howard Hughes Medical 
Institute.


Congenital nephrotic syndrome (CNS) is defined as nephrotic syndrome which 
manifests within the first 3 months of life. Mutations in the NPHS1 gene encoding nephrin, 
are a major cause of CNS. Currently, more than 119 different mutations of NPHS1 that 
cause CNS have been published, affecting most exons.


We performed by exon PCR mutation analysis of NPHS1 in a worldwide cohort 
of 55 children with CNS from 53 families. All 29 exons were examined using direct 
sequencing. New mutations were confirmed by showing their absence in 96 healthy 
control individuals.


We detected two recessive disease-causing mutations in 29/53 families (55%) 
confirming that about half of CNS is caused by NPHS1 mutations. 21 of the cases showed a 
homozygous mutation, while 8 were compound heterozygous. In total 31 different mutations 
were found, of which 16 are novel. These 31 consist of 19 missense mutations, 4 nonsense 
mutations, 3 deletions, 3 splice site mutations, 1 insertion/deletion and 1 insertion.


We thereby expand the spectrum of NPHS1 mutations by 13% (16/119) involving new 
exons, in patients from a diverse ethnic background.
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Effect of the cGMP Pathway on AQP2 Expression and Translocation: 
Potential Implications for Nephrogenic Diabetes Insipidus  Peter M. T. Deen, 
Michelle Boone, Marleen Kortenoeven, Joris H. Robben.  Physiology, Radboud 
University Nijmegen Medical Center, Nijmegen, Netherlands.


Vasopressin (AVP) binding to the V2 receptor (V2R) in renal collecting duct principal 
cells induces a cAMP signaling cascade resulting in the activation of protein kinase A 
(PKA), translocation of aquaporin-2 (AQP2) to the apical membrane, and an increase in 
AQP2 expression. Consequently, concentration of urine is initiated. X-linked Nephrogenic 
Diabetes Insipidus (NDI), characterized by the inability to concentrate urine in response 
to AVP, is caused by mutations in the V2R gene. Initiation of AQP2 translocation, while 
circumventing the V2R-cAMP-PKA pathway has been suggested as a putative therapy for 
these patients. In this respect, activation of a cAMP-independent and cGMP-dependent 
pathway for AQP2 membrane insertion by different cGMP pathway activators, such as atrial 
natriuretic peptide (ANP), L-arginine and 8-bromoguanosine 3’,5’-cyclic monophosphate 
(8-Br-cGMP) has been put forward. However, it is unclear whether they can increase 
AQP2 expression.


To study this, mouse cortical collecting duct (mpkCCD) cells were incubated with 
ANP, L-arginine, and 8-Br-cGMP for 2 hours and subjected to immunocytochemistry and 
cell surface biotinylation assays to examine their effect on AQP2 translocation. To test the 
effect of cGMP pathway activators on AQP2 expression, mpkCCD cells were treated with 
dDAVP, ANP and L-arginine for 4 days, or with 8-Br-cGMP for the last day. AQP2 protein 
levels were determined by immunoblotting.


In line with earlier data, we found that ANP, L-arginine, and 8-Br-cGMP induced the 
translocation of AQP2 in mpkCCD cells. However, in contrast to dDAVP, ANP, L-arginine, 
and 8-Br-cGMP did not increase the expression of AQP2.


Our results therefore suggest that while activators of the cGMP pathway may be 
beneficial in the treatment of X-linked NDI, these compounds may have to be combined 
with agents stimulating AQP2 expression to relieve NDI in patients.
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Analysis of CD2AP and ACTN4 Mutations in Children with Steroid-
Resistant Nephrotic Syndrome  Geneviève Benoit,1,2 Eduardo Machuca,1,3 
Olivier Gribouval,1 Fabien Nevo,1 Corinne Antignac.1,4,5  1Inserm U574, Hôpital 
Necker-Enfants Malades, Paris, France; 2CHU Sainte-Justine, Université de 
Montréal, Montreal, Canada; 3Escuela de Medicina, Pontificia Universidad 
Católica, Santiago, Chile; 4Faculté de Médecine, Université Paris Descartes, 
Paris, France; 5Department of Genetics, Hôpital Necker-Enfants Malades, 
Paris, France.


Mutations in NPHS1 and NPHS2 are responsible for most of the cases of congenital 
(CNS) and infantile NS (INS) of autosomal recessive (AR) inheritance. On the other hand, 
missense mutations in ACTN4, involving a gain of function mechanism, are implicated 
in some dominant forms of NS with a later onset. As only one homozygous and few 
heterozygous CD2AP mutations have been reported in cases of pediatric and adult-onset 
FSGS, the precise CD2AP phenotype is not yet well defined. However, both Cd2ap and 
Actn4 null mice present with massive proteinuria early after birth, mimicking human 
recessive INS. We aimed to determine the prevalence of recessive CD2AP and ACTN4 
mutations in a cohort of children with SRNS for which NPHS1 and NPHS2 mutations 
have been excluded. CD2AP and ACTN4 linkage analysis using microsatellite markers 
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was performed for 38 children with SRNS from 31 consanguineous families or non-
consanguineous families with at least two affected siblings. Direct DNA sequencing of 
the entire coding region and intronic boundaries was performed in cases compatible with 
linkage to CD2AP and ACTN4 loci. Median patient age at onset of NS was 22 months 
(range 0-96). Thirteen patients reached ESRD at a median age of 78 months (range 4-61). 
Seven patients (7 families) were compatible for linkage to CD2AP locus and 3 patients 
(3 families) were compatible for linkage to ACTN4 locus. Mutational screening did not 
identify pathogenic mutations. In conclusion, recessive CD2AP and ACTN4 mutations are 
not a significant cause of SRNS in children. Although Actn4 null mice model suggests that 
recessive ACTN4 mutations implying a loss-of-function mechanism may lead to disease, 
this type of mutation was not found in our study. The phenotype of cases with CD2AP 
mutations remains to be elucidated.
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Natural History of Microalbuminuria and Proteinuria in Untreated Boys 
with Alport Syndrome: A Report of the Alport Syndrome Treatments and 
Outcomes Registry (ASTOR)  Clifford E. Kashtan,1 T. Cassidy,1 G. Kwon,1 
M. Gregory.2  1Pediatrics, U. of Minnesota, Minneapolis, MN; 2Medicine, U. 
of Utah, Salt Lake City, UT.


Hematuria occurs in males with Alport syndrome (AS) early in life. GFR is typically 
normal during childhood but often declines during adolescence, with a 50% risk of ESRD 
by age 25. Proteinuria develops while GFR is still normal. In canine AS a period of 
microalbuminuria (MA) precedes the onset of proteinuria. The timing of onset and duration 
of MA in human AS have not been described. We are studying MA in untreated boys with 
AS in order to assess the utility of MA as a surrogate marker of early disease progression. 
AS males who are registered in ASTOR and < 18, on no medication and without known 
proteinuria are eligible. Diagnosis of AS was by tissue biopsy or genetic testing in the 
subject or his family. Subjects submitted an initial urine sample to confirm the presence 
of hematuria and for measurement of microalbumin, total protein and creatinine. Those 
with microalbumin/creatinine ratio (MAC) < 30 and protein/creatinine ratio (UPC) < 0.2, 
or MAC > 30 and UPC < 0.2, are enrolled in the study, while those with UPC > 0.2 are 
referred to their pediatric nephrologists for possible empiric therapy with an angiotensin 
antagonist. MAC and UPC are measured every 3 months, or monthly when MAC is > 30 
or UPC is > 0.2. MA is defined as MAC > 30 on 3 consecutive monthly samples. Subjects 
who develop overt proteinuria (UPC > 0.2 on 3 consecutive monthly samples) are referred 
to their pediatric nephrologists. Of 79 AS males enrolled in ASTOR since its inception in 
2007, 43 met initial eligibility criteria and 35 returned an initial urine kit. These 35 males 
comprised 3 groups: normal MAC/normal UPC (N = 16, mean age 9.1 yrs); MA/normal 
UPC (N = 7, mean age 10.1 yrs); MA/proteinuria (N = 12, mean age 10.6 yrs). Four 
subjects with initially normal MAC have developed MA during the study. Twenty-one of 
the 35 males have a known COL4A5 mutation; 17 of these are missense mutations. These 
preliminary findings suggest that MA precedes overt proteinuria in AS males. MA is the 
earliest abnormality of glomerular permselectivity identified to date in human AS.
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The Pathogenesis of the Dot and Fleck Retinopathy in Alport Syndrome  
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Medicine, Miami, FL; 3Wilmer Eye Institute, Johns Hopkins Medical Institutes, 
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Aims: To determine the effects of X-linked and autosomal recessive Alport syndrome 
on retinal basement membranes and how these result in the characteristic perimacular dot 
and fleck retinopathy, retinal lozenge, and macular hole.


Methods. The type IV collagen chains present in the normal retina were determined 
immunohistochemically. Ten patients with Alport syndrome underwent retinal photography 
and optical coherence tomography (OCT, Topcon OCT-1000, Topcon, Tokyo; and Cirrus 
HD-OCT and Stratus OCT, Carl Zeiss Meditec, CA) to determine the thickness of the 
internal limiting membrane (ILM) by segmentation analysis, the layers affected by the 
retinopathy and any correlates of the Alport lozenge and macular hole.


Results. The alpha3alpha4alpha5 type IV collagen network was present in the normal 
ILM as well as the retinal pigment epithelium membrane of Bruch’s membrane. In Alport 
syndrome the ILM/nerve fibre layer and Bruch’s membrane were both thinned. The dot 
and fleck retinopathy corresponded to hyperreflectivity of the ILM/ nerve fibre layer in 
the distribution of the nerve fibre layer. The lozenge and macular hole corresponded to 
temporal macular thinning. Overall retinal thinning was due principally to thinning of the 
ILM/nerve fibre layer and inner nuclear layer.


Conclusions. The Alport perimacular dot and fleck retinopathy results from 
abnormalities in the ILM/nerve fibre layer as well as in Bruch’s membrane. Thinning of 
the ILM/nerve fibre layer contributes to the retinopathy, lozenge and macular hole possibly 
through interfering with nutrition of the overlying retina or the clearance of metabolic 
by-products.
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Autosomal Dominant Alport Syndrome: Clinical  Outcome, 
Immunohistochemical and Molecular Analysis  Florence Vende,1 Catherine 
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Antignac,2 Bertrand Knebelmann.1  1Nephrology, Necker Hospital, Paris, 
France; 2Genetics, Necker Hospital, Paris, France; 3Pathology, Necker Hospital, 
Paris, France; 4Nephrology, Valencienne.


Introduction
Alport syndrome (AS) is a hereditary type IV collagen disease characterized by 


progressive haematuric nephritis often associated with hearing loss and ocular lesions. 
Inheritance is X-linked in 85%, due to COL4A5 mutations or autosomal recessive in 15%, 
secondary to homozygous mutations in COL4A3 or COL4A4. The autosomal dominant 
(ADAS) form, due to COL4A3 or COL4A4 mutations, has rarely been comprehensively 
investigated.


Material and Methods
We have investigated 57 patients (35 males and 22 females) belonging to 8 families 


with a putative diagnosis of autosomal dominant ATS and looked for COL4A3/A4 
mutations, ultrastructural features, and α3-α5 (IV) chains expression in kidney biopsies 
when available.


Results
A father-to-son transmission was present in 7/8 families. Haematuria was the initial 


symptom in 79,5% of patients and detected in 100% of cases during evolution. Proteinuria 
was present in 53% of patients at a mean age of 31 years (14-70). End stage renal disease 
(ESRD) occurred in 17/57 patients (30%) at a mean age of 48 years (35-75). Large 
interfamilial but also intrafamilial variability of the renal phenotype was noted: some 
patients present isolated microscopic haematuria at adulthood and 3 individuals (aged 21, 
28 and 30 years) had no urine abnormalities. Bilateral hearing loss developed in 10/17 tested 
patients, at the mean age of 41 years. No ocular changes were detected.


Isolated GBM thinning was the most frequent ultrastructural abnormality, identified 
in 5/6 patients at a mean age of 39 years (13-42).


A segmental distribution of the α3-α5 (IV) chains was observed in the GBM of 2/7 
cases. Molecular analysis revealed 6 novel COL4A4 (4 frameshift and 2 splice-site) and 
one COL4A3 (missense) mutations.


Conclusion
Our results indicate i) important intra and interfamilial variability in renal phenotype 


ii) isolated thin GBM can be associated with progressive forms iii) for the first time, 
abnormalGBM expression of α (IV) chains in ADAS.
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Structural-Functional Relationships of Fabry Nephropathy: A Preliminary 
Study  Behzad Najafian,1 Marie-Claire Gubler,2 Chester Whitley,1 Einar 
Svarstad,3 Leif Bostad,3 Michael Mauer.1  1University of Minnesota, Minneapolis, 
MN; 2Hopital Necker-Enfants Malades, Paris, France; 3University of Bergen, 
Bergen, Norway.


Background: Although most male (M) and ∼20% of female (F) Fabry patients (pts) 
eventually develop end stage renal disease (ESRD), pathophysiology of progressive kidney 
failure in FN is not well-understood. SFR studies can discover predictors of progression 
and lead to better understanding of the disease mechanisms. Subjects and Methods: Renal 
biopsies from 20 (M/F=2/1) Fabry pts, age 4-44 years were studied; 16 had urinary protein/
creatinine [median=12; range 0-135 mg/g Cr] determinations and 11 had GFR estimates 
[109±27 ml/min/1.73 m2]. Volume fraction of globotriaosylceramide (GL3) inclusions 
in podocytes [Vv(Inc/PC)], endothelial [Vv(Inc/Endo)] and mesangial cells [Vv(Inc/
Mes)], foot process width (FPW) and %endothelial fenestration (%EF) were estimated 
using electron microscopic stereology. 6 biopsies from living kidney donors were used as 
controls. Results: Vv(Inc/PC) correlated directly with age (r=0.51, p=0.04) and proteinuria 
(r=0.66, p=0.03). There was also a direct relationship between Vv(Inc/PC) and FPW (r=0.51, 
p=0.05). FPW strongly correlated with proteinuria (r=0.84, p=0.003). FPW was greater 
in M (676±257 nm) vs. F (438±43 nm) pts (p=0.03) and controls (406±34 nm; p=0.01). 
Vv(Inc/Mes) correlated directly with proteinuria (r=0.77, p=0.005) and Vv(Inc/Endo) 
(r=0.63, p=0.009), but not with age. There was no relationship between Vv(Inc/Endo) and 
age or proteinuria. %EF was marginally less (p=0.05) in Fabry pts (50±13%) vs. controls 
(63±11%). On the other hand, %EF directly correlated with proteinuria (r=0.71, p=0.02) 
in Fabry pts. Conclusion: This is the first study to show relationship between glomerular 
lesions and proteinuria in FN. Podocyte GL3 inclusion accumulation is progressive with age, 
while there is no significant relationship between age and inclusion density in endothelial or 
mesangial cells. Podocyte GL3 accumulation is associated with podocyte injury, manifested 
by proteinuria and increased FPW. We propose that podocyte GL3 inclusion density may 
be a relevant predictor of disease progression in FN.
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Impaired Glomerular Healing with Persistent Glomerular Inflammation 
in Streptozotocin-Induced Diabetic Nephropathy  Hideki Takano,1,2 Akira 
Shimizu,1 Kyoko Wakamatsu,1 Arimi Ishikawa,1 Yukinari Masuda,1 Masamichi 
Ishizaki,1 Yuh Fukuda.1  1Department of Pathology, Nippon Medical School, 
Tokyo, Japan; 2Division of Nephrology and Endocrinorogy, University of Tokyo 
School of Medicine, Tokyo, Japan.


Microvascular injury is considered the essential precipitating factor in the progression 
of diabetes mellitus (DM) nephropathy. We examined the process of glomerular healing 
after glomerular injury in streptozotocin (STZ)-induced DM rats. DM was induced in 
Wister rats by STZ (DM group). Three days later (day 0), glomerular capillary injuries 
was induced in both DM and non-DM groups by OX-7 antibody injection. Glomerular 
healing variables including glomerular capillary repair; changes in expression of vascular 
endothelial growth factor (VEGF), angiopoietin-1 (Ang-1) and angiopoietin-2 (Ang-2); 
and renal function were assessed until day 28. Following OX-7 antibody injection, both 
groups developed antibody- and complement-dependent diffuse mesangial cell lysis on 
day 1, followed by segmental glomerular capillary destruction by day 7, and glomerular 
healing with mesangial cell proliferation by day 14. In non-DM control rats, capillary 
regeneration developed in damaged glomeruli with increased glomerular expression of 
VEGF. Immature glomerular capillaries developed with increased glomerular expression of 
Ang-1. Most glomeruli recovered their normal structure by day 28. In DM rats, in contrast, 
capillary regeneration with endothelial cell proliferation was rare in damaged glomeruli, 
which showed decreased expression of glomerular VEGF on days 7 and 14. DM rats also 
showed impaired glomerular capillary maturation, with decreased expression of glomerular 
Ang-1 and increased expression of Ang-2. Mesangial proliferation and desmin+ glomerular 
epithelial damage remained on day 28, accompanied by glomerular infiltration of ED1+ 
macrophages. Glomerular healing, especially glomerular capillary repair, was impaired after 
glomerular injury in STZ-induced DM rats. These results indicate that the development of 
DM nephropathy may be associated with not only glomerular injury but also subsequent 
impaired glomerular healing with the persistence of glomerular inflammation.
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Advanced Glycation End-Products (AGEs) Regulate NRP1 Promoter 
Activity and Podocyte Cytosceletal Reorganization  Gunter B. Wolf, 
Stefanie Wojciech, Tzvetanka Bondeva.  Department of Internal Medicine III, 
University of Jena.


Neuropilin-1 (NRP1) is a co-receptor for members of the semaphorin family of 
neuron guidance proteins. We demonstrated that NRP1 is expressed in podocytes and its 
expression was inhibited in AGE-BSA, compared to control-BSA (Co-BSA) treated cells. 
The present study further analyze NRP1 promoter activity and investigate in more details 
the NRP1 function in mouse podocytes cytosceletal reorganization. AGE-BSA affected 
NRP1 expression in differentaited podocytes a dose dependent manner. While addition 
of 0.5 mg/ml AGE-BSA did not change NRP1 expression on mRNA or protein level, in 
podocytes treated with 5 mg/ml AGE-BSA its expression was reduced (2.5 ± 0.2 folds, 
p<0.01, n=6) but not by Co-BSA. In contrast, phorbolester (PMA) induced NRP1 mRNA 
and protein expression. The wild-type mouse NRP1 promoter transcriptional activity was 
significantly (p<0.01) reduced in podocytes treated with AGE-BSA (2.1 ± 0.15 folds) 
compared to Co-BSA (1.0 ± 0.35 folds). EMSA and experiments using mutated promotor 
constructs unveil that two Sp1-like sites inhibited basal as well as Co-BSA NRP1 promoter 
activity. Treatment of podocytes with AGE-BSA revealed a decrease in Sp1 binding to 
consensus sequences compared to Co-BSA, but did not effect AP1 binding capacity. 
Previously, we demonstrated that AGE-BSA significantly inhibited podocytes migration as 
tested in trans-well migration assay. Therefore, we further analyzed the effect of AGE-BSA 
on podocytes adhesion and found out that it also reduced podocytes collagen IV adhesion 
relative to Co-BSA incubated cells. In addition, AGE-BSA decreased focal-adhesion kinase 
(FAK) activity. pFAK expression was reduced in podocytes incubated with AGE-BSA in 
comparison to Co-BSA as tested by western blot and immunohistochemistry. Similar effects 
were observed when NRP1 was inhibited by siRNA. Conclusions: AGE-BSA inhibits NRP1 
promoter transcriptional activity in mouse differentiated podocytes by reducing the binding 
ability of the Sp1 transcription factor to the NRP1 promoter. In turn, inhibition of NRP1 
expression leads to significant decrease of podocytes adhesion affecting FAK activation 
state and cytosceletal reorganization.
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Albuminuria, Podocyte Loss, and Kidney RAGE Expression in a Mouse 
Model of Type 1 Diabetes and High Protein Diet  Rick L. Meek,1 Maria 
E. Bertagnolli,2 Renee C. Leboeuf,3,4 Charles E. Alpers,4,5 Kelly L. Hudkins,5 
Katherine R. Tuttle.1,3  1Providence Medical Research Center, Sacred Heart 
Medical Center; 2Biology Department, Gonzaga University; 3Department of 
Medicine, ; 4Mouse Metabolic Phenotyping Center, ; 5Pathology Department, 
University of Washington School of Medicine, Spokane and Seattle, WA.


High protein diets increase risks of albuminuria and loss of kidney function in people 
with diabetes and/or chronic kidney disease. Dietary intake of advanced glycation end 
-products (AGE) and their precursors are increased by protein feeding. The study aim was 
to evaluate albuminuria, podocyte number, and expression of a pro-inflammatory receptor 
for AGE (RAGE) in the kidney using a mouse model of type 1 diabetes fed a high protein 


diet. Control and streptozotocin-injected 6 week old C57BL/6 mice were fed standard 
protein chow (20%) or a calorie-equalized, high protein diet (40%). Blood glucose was 
maintained between 400-600 mg/dl in diabetic mice by daily insulin injection. Body weight 
was measured weekly; blood pressure was determined biweekly. After 20 weeks, urine was 
collected for albumin, and kidneys were removed for weight, histology, immunochemical 
and RNA analyses. Urinary albumin-to-creatinine ratio was ∼2-fold higher in diabetic 
mice that consumed the high protein diet compared to standard chow (63±12 vs 32±7 µg/
mg, p<0.001). Podocyte number (WT-1 staining) was lower in diabetic mice fed the high 
protein diet versus standard chow (127±13 vs150±20 podocytes/glomerulus, p=0.007). The 
degree of diabetes-induced kidney hypertrophy was almost doubled by the high protein 
diet (4.0±0.4 vs 2.2±0.4 mg kidney weight/g body weight, p=0.021). On either diet, RAGE 
mRNA (RT-PCR) increased ∼40% in the kidney cortex of diabetic compared to non-diabetic 
mice (3584±879 vs 2598±607 molecules/ng RNA, p=0.003). All groups of mice remained 
normotensive. Conclusion: High protein diet exacerbated albuminuria, podocyte loss, and 
kidney hypertrophy in a mouse model of type 1 diabetes. Increased RAGE expression 
suggests that mechanisms associated with activation of this receptor, such as greater dietary 
AGE exposure, could augment kidney damage in diabetes.


Disclosure of Financial Relationships: nothing to disclose


SA-PO2913


Deletion of the Receptor for Advanced Glycation Endproducts Preserves 
Renal Function in the Diabetic OVE26 Mouse  Nina Reiniger,1 Kai 
Lau,4 Daren McCalla,1 Bonnie Eby,4 Bin Cheng,2 Rosa Rosario,1 Vivette D. 
D’Agati,3 Ann Marie Schmidt.1  1Surgery, Columbia University, New York, 
NY; 2Biostatistics, Columbia University, New York, NY; 3Pathology, Columbia 
University, New York, NY; 4Medicine, University of Oklahoma Health Sciences 
Center, Oklahoma City, OK.


Expression of the Receptor for Advanced Glycation Endproducts (RAGE) is increased 
in diabetic tissues. Pharmacological antagonism of RAGE protects db/db and streptozotocin 
(stz)-induced diabetic mice from the renal structural pathology characteristic of the early 
stages of diabetic nephropathy (DN). In stz-treated mice, RAGE deletion (RKO) also 
prevented these structural changes. However, the db/db and stz models lack the progressive 
glomerulosclerosis observed in humans. Therefore, we studied the role of RAGE in DN in 
OVE26 mice, a type 1 diabetic model with progressive glomerulosclerosis and a suggestion 
of renal insufficiency, which more closely models human DN. We previously reported that 
RKO in OVE26 mice reduced mesangial sclerosis, tubular atrophy, casts, GBM thickening, 
and podocyte effacement. Here, to test the hypothesis that the protection from structural 
pathology of DN imparted by RKO leads to preservation of renal function, we measured 
urine albumin:creatinine and glomerular filtration rate (GFR) by renal inulin clearance 
during steady-state constant infusion of inulin. GFR was significantly impaired by 29% in 
diabetic OVE26 mice compared to nondiabetic FVB mice. We report that this reduction in 
GFR in OVE26 mice was completely prevented by RKO, corroborating the partial renal 
protection conferred by RKO when assessed by albumin excretion (Table). These data 
provide compelling evidence for the critical role of RAGE in DN and for the components 
of the RAGE pathway as potential therapeutic targets.
Renal functional measurements in nondiabetic and diabetic mice, with and without RAGE deletion
 Albumin:creatinine (µg/mg) Inulin clearance (µl/min/mouse)
Nondiabetic (FVB) 45 +/- 13 456 +/- 18
Nondiabetic, RKO 49 +/- 7 404 +/- 21
Diabetic (OVE26) 822 +/- 159* 325 +/- 24*
Diabetic, RKO 359 +/- 151*† 436 +/- 37†
+/- SEM, * P<0.01 vs. FVB, †P<0.01 vs. OVE26
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RAGE Expression Modulates Mediators of Fibrotic Injury in Mesangial 
Cells  Maria E. Bertagnolli,1 Rick L. Meek,2 Robert J. Anderberg,2 Sheryl K. 
Cooney,2 Katherine R. Tuttle.2,3  1Biology Department, Gonzaga University, 
Spokane, WA; 2Providence Medical Research Center, Sacred Heart Medical 
Center, Spokane, WA; 3Department of Medicine, University of Washington, 
Spokane and Seattle, WA.


The mechanisms by which advanced glycation end-products (AGE) induce 
inflammation and injury in the kidney are incompletely understood but are likely to 
involve signaling pathways initiated by their receptor (RAGE). However, the existence 
and functional activity of RAGE in mesangial cells are uncertain. The primary aim of this 
study was to determine if changes in the amount of functional RAGE affect mediators of 
fibrosis in mesangial cells, which would implicate RAGE in AGE-induced cellular injury. 
Stably transfected rat mesangial cells were produced with the following constructs: pcDNA 
3.1 plasmid (vector-only); 3.1-mouse RAGE; or 3.1-soluble RAGE (sRAGE), a secreted 
form lacking the transmembrane and cytoplasmic domains of mouse RAGE. sRAGE acts 
as an inhibitory decoy for RAGE ligands. Media fibronectin and transforming growth 
factor-β (TGF-β) were measured by ELISA and represent fibrotic mediators of injury. 
sRAGE-transfected cells produced significantly less fibronectin and TGF-β, while over-
expression of RAGE increased fibronectin and TGF-β production relative to vector-only 
cells. Induction of fibronectin and TGF-β by AGE was inhibited in cells transfected with 
sRAGE. Conditioned media from pcDNA 3.1- and sRAGE-transfected cell cultures was 
added to non-transfected mesangial cells cultured with and without addition of AGE for 
48 hr. Control and AGE-induced fibronectin and TGF-β levels were reduced by addition 
of sRAGE containing conditioned media. Conclusions: Inhibition of RAGE by expressing 
a construct that produces an inhibitory decoy for AGE ligands, or addition of conditioned 
media containing the decoy receptor, reduced control and AGE-induced mediators of 
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fibrosis. Over-expression of RAGE augmented production of fibronectin and TGF-β. These 
results support a role of RAGE in AGE-induced injury to mesangial cells.
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Pyridoxamine Protects Proteins from Damage by Toxic Dicarbonyl Products 
of Glucose Autoxidation  Paul A. Voziyan, Sergei Chetyrkin, Missy Mathis, 
Billy Hudson.  Medicine/Nephrology, Vanderbilt University, Nashville, TN.


Diabetic nephropathy (DN) is one of the major consequences of hyperglycemia and a 
leading cause of end-stage renal disease. Pyridoxamine (PM) is emerging as the promising 
therapeutic agent for DN treatment. It is currently in a Phase IIB clinical trial and on the 
FDA “fast track” to Phase III trials. The mechanism of PM action may involve inhibition 
of several major pathogenic reactions in glycoxidation and lipoxidation pathways. In 
the current study, we have determined the effects of PM in one of these reactions, i.e. 
production of toxic reactive dicarbonyl species (RDS) during autoxidation of glucose. RDS 
produced at physiological diabetic glucose concentration (30 mM) were determined using 
derivatization with 2,3-diaminonaphthalene followed by HPLC with UV detection or by 
mass-spectrometry. Glyoxal (GO) was the major RDS formed reaching the concentration 
of 21.7 ±1.7 µM after 40 d at 37°C. In the presence of 1 mM PM production of GO from 
glucose was strongly inhibited to 5.1±0.5 µM. This inhibition cannot be due to formation 
of PM adducts with glucose itself, since PM was similarly effective at 100 mM glucose. 
Experiments using metal ion chelation suggested that PM acts via a combination of 
scavenging of redox-active metal ions and adduct formation with GO. Incubation of 
lysozyme with glucose resulted in formation of G-H1, a GO-derived adduct, on multiple 
protein arginine residues. The degree of modification of individual arginine residues 
depended on residue microenvironment rather than on the degree of residue exposure. 
PM significantly inhibited G-H1 formation in lysozyme. We conclude that PM can protect 
proteins, particularly arginine residues, from damage by glucose autoxidation products 
generated under hyperglycemia of diabetes.
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Farnesoid X Receptor Deficiency Accelerates Diabetic Nephropathy in 
Nephropathy-Resistant C57BL/6 Mice  Xiaoxin X. Wang,1 Yan Shen,1 Linda 
Lewis,1 Shinobu Miyazaki-Anzai,1 Kelly L. Hudkins,2 Charles E. Alpers,2 
Frank J. Gonzalez,3 Moshe Levi,1 Tao Jiang.1  1University of Colorado Denver, 
Aurora, CO; 2University of Washington, Seattle, WA; 3National Cancer Institute, 
Bethesda, MD.


The pathogenesis of diabetic nephropathy remains poorly defined, and animal models 
that represent the human disease have been lacking. We have demonstrated recently that 
farnesoid X receptor (FXR) agonist has renal protective role in db/db mice of type 2 diabetes 
model. However the pathogenic role of FXR deficiency in the development of diabetic 
nephropathy has not yet been confirmed. In this study we induced diabetes in western diet fed 
FXR knockout (KO) and wild-type (WT) mice on the C57BL/6 background using multiple 
low-dose streptozotocin injection. Although the severity of hyperglycemia in diabetic FXR 
KO mice was similar to diabetic WT mice, diabetic FXR KO mice developed a 10-fold 
increase in albuminuria, increased expression of extracellular matrix protein fibronectin, 
and fibrosis markers α-smooth muscle actin and fibroblast specific protein-1, increased 
expression of profibrotic growth factor TGF-β, and increased macrophage infiltration. 
Furthermore diabetic FXR KO mice have increased oil red o positive lipid deposits in 
both the glomeruli and tubular epithelial cells. Lipid biochemical analysis indicates that 
these oil red o positive lipid deposits correspond to marked increases in triglyceride and 
cholesterol content of the kidney. The alterations in renal lipid composition are mediated 
by increased expression and activity of a) SREBP-1c and its target enzymes ACC, FAS, 
and SCD-1 that mediate fatty acid and triglyceride synthesis and b) LDL Receptor (LDLR) 
and lectin-like oxidized LDL Receptor (LOX-1) that mediate cholesterol uptake. We have 
also determined that diabetic FXR KO mice have increased expression of microRNA-192 
and decreased expression of microRNA-29a which has been linked to increased TGF-β 
and extracellular matrix protein production. In summary, diabetic FX KO mice provide 
a novel model of diabetic nephropathy and support a role for deficient FXR activation in 
the pathogenesis of diabetic nephropathy.
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Farnesoid X Receptor (FXR) Agonist Improves Insulin Resistance and 
Ameliorates Diabetic Nephropathy in db/db Mice  Dae R. Cha,1 Tae K. 
Lim,1 Young S. Kang,1 Gang J. Ko,1 Hye K. Song,1 Mi H. Lee,1 Sang Y. Han,2 
Kum H. Han,2 Jee Y. Han,3 Hyoung K. Kim,1 Ji E. Lee,4 Hyun W. Kim,4 Nam 
H. Kim,5 Jaipal Singh,6 Zhonghua Qi,6 Matthew D. Breyer.6  1Nephrology, 
Korea University, Ansan, Kyungki-Do, Korea; 2Nephrology, Inje University, 
Goyang, Kyungki-Do, Korea; 3Pathology, Inha University, Incheon, Kyungki-
Do, Korea; 4Nephrology, Wonkwang University, Gunpo, Kyungki-Do, Korea; 
5Nephrology, Chonnam University, Gwangju, Korea; 6Lilly Research Lab, Eli 
Lilly and Company, Indianapolis, IN.


Farnesoid X receptor (FXR) is a ligand-activated transcription factor, that has an 
important role in lipid and glucose metabolism. In this study, we investigated the effect 
of FXR agonist GW4064 (30mg/kg/day, i.p. injection) on insulin resistance and diabetic 


nephropathy in db/db mice. After three months of treatment with GW4064, fasting 
plasma glucose and HbA1C levels were decreased, although not statistically significant. 
There were no significant differences in body weight, liver and kidney weight. However, 
epidydymal fat mass was significantly decreased after GW4064 treatment and induced 
the differentiated phenotypic change of adipocyte, including lower expression of MCP-1 
and PAI-1 and higher expression of PPARγ in adipose tissue. After GW4064 treatment, 
plasma insulin levels, HOMA-IR, plasma lipid levles and insulin resistance measured 
by ITT were significantly improved, and improvement of hepatic steatosis and increased 
Ddah2, eNOS gene expression was observed in liver. Although SBP did not show significant 
difference, LVMI was significantly improved in GW4064 treated group. FXR agonist 
significantly improved urinary albumin excretion, mesangial expansion and pro-fibrotic 
cytokine expression including TGFβ1, PAI-1, MCP-1, and eNOS. Interestingly, urinary 
8-isoprostane levels and LPO levels in kidney showed significantly lower levels after 
GW4064 treatment. Furthermore, FXR agonist treatment reduced the expression of FAS, 
HMG-CoA reductase, SREBP2, and increased the expression of ABCA1. These results 
suggest that FXR agonist improves systemic and renal lipid metabolism, and supressed 
the oxidative stress and fibrotic process in the diabetic kidney.
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Altered Retinoic Acid Metabolism in Diabetic Renal Cortex Identified by 
18O Isotopic Labeling and 2D LC-MS/MS Proteomics  Jonathan M. Starkey,1 
Yingxin Zhao,1 Bruce A. Luxon,2 Larry A. Denner,1 Ronald G. Tilton.1  1Internal 
Medicine, University of Texas Medical Branch, Galveston, TX; 2Biochemistry & 
Molecular Biology, University of Texas Medical Branch, Galveston, TX.


The renal cortical proteome of the db/db mouse was analyzed using 18O isotopic labeling 
and 2D LC-MS/MS to elucidate the spectrum of proteins and to characterize molecular 
functions and biological processes of corresponding protein networks dysregulated by 
diabetes. Total proteins were extracted from the renal cortex of db/db mice after 12 weeks of 
hyperglycemia and from age- and sex-matched controls. Following 18O labeling of control 
peptides, total peptides from both experimental groups were pooled and separated by 2D 
liquid chromatography (strong cation exchange creating 60 fractions further separated by 
nano-HPLC) followed by peptide sequencing using mass spectrometry. Following MS/
MS peptide identification and filtering, a total of 1371 unique UniProt accession numbers 
were identified with 5 or more peptide measurements. One sample independent t-tests 
with multiple-testing correction (p<0.05 with Benjamini-Hochberg correction) and 50 
% change in ratio identified 53 proteins as being significant: 26 proteins increased and 
27 proteins decreased in diabetic versus control renal cortex. Significant proteins were 
analyzed with Ingenuity Pathway Analysis (IPA) software. The most significant canonical 
pathway identified was fatty acid metabolism. Retinoic acid was a key signaling hub in a 
highly significant network. RALDH1, a key enzyme in the synthesis of retinoic acid, was 
identified as upregulated in the proteomics dataset and confirmed by real time RT-PCR, 
Western blot, and IHC. All-trans retinoic acid, measured by LC-MS/MS, was reduced by 
almost 50 % in the renal cortex of db/db mice (p<0.05) as well as significantly reduced 
in liver and adipose tissue despite significant increases in serum retinol metabolites. Our 
data suggest a novel, previously unrecognized role for retinoic acid in the pathogenesis of 
diabetes and diabetic nephropathy.
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Peroxisome Proliferator-Activated Receptor-Gamma Mediates Up-
Regulation of Thioredoxin-Interacting Protein and Reactive Oxidative 
Stress in Diabetic Nephropathy  Weier Qi,1 Christina Y. R. Tan,1 Yuan Zhang,1 
Alison Cox,1 Xinming Chen,2 Carol A. Pollock,2 Darren J. Kelly.1  1Medicine, 
University of Melbourne, Melbourne, VIC, Australia; 2Medicine, University of 
Sydney, Sydney, NSW, Australia.


Thioredoxin-interacting protein (Txnip), the endogenous inhibitor of anti-oxidative 
thioredoxin, is significantly up-regulated in kidney tubule cells exposed to high glucose, and 
increased levels of Txnip have been reported to increase reactive oxidative stress (ROS). 
Accumulation of ROS has been demonstrated to induce inflammation and fibrosis in the 
kidney. PPAR-γ has been shown to possess anti-inflammatory and anti-fibrotic properties, 
however the mechanism by which this occurs is unknown.


To determine whether modulation of Txnip and ROS via PPAR-γ is associated with 
improved kidney function and the molecular mechanisms involved in experimental diabetic 
nephropathy.


HK-2 cells, a kidney tubule cell line, were used in the in vitro studies. 6-week old 
SD rats were made diabetic with STZ and treated with Pioglitazone (40 mg/kg/day), 
Rosiglitazone (5 mg/kg/day) or vehicle over 3 weeks. The effects of PPAR-γ agonists on 
high glucose-induced Txnip (qRT-PCR, Western blotting, promoter activity, chromatin 
immunoprecipitation (ChIP) assay, immunohistochemical staining) and ROS (Lucigenin-
Enhanced Chemiluminescence) were then assessed.


Both pioglitazone and rosiglitazone attenuated high glucose-induced Txnip (mRNA, 
protein expression and promoter activity) and ROS levels (p<0.05) in HK-2 cells. 
Conversely, Txnip expression and ROS formation increased by 4-fold and 0.4 fold in PPAR-γ 
silenced cells compared with control cells (p<0.05) respectively. ChIP data demonstrated 
that Pioglitazone or Rosiglitazone significantly increased PPAR-γ-Txnip promoter binding 
activity by 1.5-fold compared to control cells (p<0.05). These results were also confirmed 
in vivo in the diabetic rats (all p<0.05 vs control).
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The present study suggests that PPAR-γ mediates the regulation of Txnip and ROS 
under diabetic conditions in the kidney. Reducing ROS via the inhibition of Txnip might 
be a potential therapeutic strategy for diabetic nephropathy.
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p66Shc Mediates High Glucose Induced Renal Proximal Tubular Cells 
Apoptosis Via Mitochondrial Dependent Pathway  Fu-You Liu,1 Jing Nie,1 Lin 
Sun,1 Yinghong Liu,1 Guanghui Ling,1 Youming Peng,1 Wencui Chen,1 Shuguang 
Yuan,1 Yashpal S. Kanwar.2  1Nephrology, 2nd Xiangya Hospital, Central South 
University, Changsha, Hunan, China; 2Departments of Pathology&Medicine, 
Northwestern University, Chicago, IL.


Hyperglycemia induces renal tubular cells apoptosis is a characterization in early stage 
of diabetic nephropathy, but the molecular mechanism(s) by which high glucose (HG) 
induces tubular cells apoptosis is not completely understood. p66Shc belongs to ShcA 
family which controls cellular oxidative stress responses and life span. However the role of 
p66Shc in the progression of Diabetic nephropathy is unknown. In the present studies, we 
found that the expression of p66Shc extremely in the renal tubules, and it was significantly 
increased in either STZ induced diabetic mouse kidney and db/db mouse kidney, as assessed 
by Immunohistochemistry and Western blot, respectively. In vitro studies, the expressions 
of p66Shc mRNA and protein were also up-regulated in HK-2 cells treatment of HG or 
AngII. To investigate the effect of p66Shc on HG induced HK-2 cells apoptosis, the Flow 
cytometry with Annexin V and confocal image with Hoechst 33258 staining was employed. 
HK-2 cells exposed to 30mM HG resulted in an increase in apoptosis rate, compared to 
that of 5mM D-glucose (LG). The effect of HG induced apoptosis was augmented in 
that of p66Shc transfection, while abolished in that of transfected with mutation p66Shc 
S36A. In addition, the confocal image with Mitosox staining showed that the generation of 
mitochondrial ROS was exhibited increased in HK-2 cells exposure to HG, and the effect 
was extremely enhanced in that of p66Shc transfection. Moreover, Treatment of HK-2 by 
HG cause to p66Shc translocation from cytoplasm to mitochondria, and cytochrome c release 
from mitochondria to cytoplasm, in addition the Capasee 9 was also activated, whereas 
overexpression of p66Shc increased the effects. However, the role was abolished when 
overexpression of the mutant p66Shc S36A. These results suggest that HG up-regulated 
p66Shc expression, p66Shc mediated high glucose induced renal proximal tubular cells 
apoptosis via ROS overproduction in mitochondria.
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Inhibition of p66ShcA Longevity Gene Rescues Podocytes from 
Hyperglycemia-Induced Oxidative Stress and Apoptosis  Samir Rajan,1 
Himanshu Vashistha,1 Peter W. Mathieson,2 Moin A. Saleem,2 Ashwani 
Malhotra,1 Pravin C. Singhal,3 Leonard G. Meggs.1  1Medicine/Nephrology, 
UMDNJ/NJMS, Newark, NJ; 2Childrens Renal Unit, University of Bristol, 
Bristol, United Kingdom; 3Medicine/Nephrology, North Shore-LIJ Health 
System, New Hyde Park, NY.


The podocyte is a key target cell in diabetic glomerulosclerosis. The p66ShcA protein 
(p66) controls cellular responses to oxidative stress, aging and apoptosis. Here, we used an 
in vitro system of conditonally immortalized differentiated human podocytes (CIDHP), to 
test if inhibition wild type (wt) p66 redox function can rescue CIDHP from hyperglycemia 
(HG)-induced danger signals. Two apporaches were used to knock down p66 redox function; 
i) stable transfection with mutant p66 construct (mu-p66), that functions as dominant 
negative expression vector, inhibiting redox function of the wt p66; ii) transient transfection 
with isoform specific p66-siRNA. CIDHP were plated in serum free media containing 5 
mM glucose (NG) or 40 mM glucose (HG). At HG, wt-CIDHP exhibit increased reactive 
oxygen species (ROS) metabolism, DNA strand breaks and apoptosis, whereas p66-deficient 
cells were resistant to these HG danger signals. The redox function of wt-p66 is activated 
by ROS dependent phosphorylation at Ser36 residue (phos-Ser36), which was increased 
in wt-CIDHP at HG, but not p66-deficient cells. To test if cross talk between p66 and the 
potent stress response regulator FOXO3a, modulates the stress phenotype of wt-CIDHP, 
we performed immunoblot analysis and immunostaining for HA-FOXO3a. Cell extracts 
from wt-CIDHP at HG, show upregulation in the phosphorylation status of Akt/PKB (Ser-
473) and FOXO3a (Thr-32), but no change from basal levels was detected in p66-deficient 
cells. At HG, wt-CIDHP co-transfected with HA-FOXO3a, show nuclear export, whereas 
p66-deficient cells, show predominant nuclear localizationof HA-FOXO3a. Acute knock 
down of FOXO3a increased apotosis in p66 defiicient cells at HG; indicative of FOXO3a 
dependent stress program. We conclude, knockdown of p66 redox function activates 
FOXO3a stress program that promotes CIDHP survival at HG.
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Inhibition of P66SHCA Redox Function in Podocytes Prevents 
Hyperglycemia-Induced Activation of the Local Renin Angiotensin System  
Divya Rajan,1 Himanshu Vashistha,1 Peter W. Mathieson,2 Moin A. Saleem,2 
Ashwani Malhotra,1 Pravin C. Singhal,3 Leonard G. Meggs.1  1Medicine/
Nephrology, UMDNJ/NJMS, Newark, NJ; 2Childrens Renal Unit, University 
of Bristol, Bristol, United Kingdom; 3Medicine/Nephrology, North Shore-LIJ 
Health System, New Hyde Park, NY.


The p66ShcA protein (p66) controls cellular responses to oxidative stress, aging and 
apoptosis. Compelling evidence links oxidatve stress and angiotensin II (ANG II), as 
mediators of podocyte injury in diabetes. p66 dependent signals activate the redox sensitive 
transcription factor p53, which in turn upregulates molecular components of the renin 
angiotensin system (RAS). We hypothesize gene based strategy targeting p66 redox function 
will inhibit HG-induced reactive oxygen species (ROS), activation of p53, the induction of 
p53 dependent genes (angiotensinogen (Aogen), ANG II type 1 receptor (AT-1R); ANG II 
type 2 receptor (AT-2R); and the synthesis and release of ANG II. To test this hypothesis, 
two approaches were used to knock down p66 redox function in conditionally immortalized 
differentiated human podocytes (CIDHP); i) stable transfection with mutant p66 construct 
(mu-p66), that functions as a dominant negative expression vector, inhibiting redox function 
of the wild type (wt) p66; ii) transient transfection with isoform specific p66-siRNA. CIDHP 
transfected with mu-p66 or p66-siRNA, were plated in serum free media containing 5 mM 
glucose (NG) or 40 mM glucose (HG). p66-deficient cells exhibit resistance to HG-induced 
ROS, indicative of the pivotal role of p66 in HG-oxidant stress. Immunoblot analysis of 
extracts from wt-CIDHP maintained at HG, show increased p53 phosphorylation at the 
critical Ser-392 (Phos-Ser392) required for transcriptional activation, whereas no alteration 
in Phos-Ser392, was detected in p66-deficient cells. Cell extracts from wt-CIDHP at HG, 
show upregulation of Aogen; AT-1R and AT-2R, whereas no change from basal levels was 
detected in p66-deficient cells. ANG II was increased in HG culture media from wt-CIDHP, 
but not p66-deficient cells. We conclude, knock down of p66 redox function in podocytes, 
prevents HG-ROS, p53 activation and induction of the local RAS.
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Kidney Cortex Mitochondria Function after In Vivo Gene Silencing of 
Uncoupling Protein-2 in Streptozotocin-Induced Diabetes  Malou Friederich,1 
Fredrik Palm.1,2  1Department of Medical Cell Biology, Uppsala University, 
Uppsala, Sweden; 2Department of Medicine, Division of Nephrology and 
Hypertension, Georgetown Medical Center, Washington, DC.


The mechanisms underlying the development of diabetes-induced kidney damage 
are presently unclear. However, altered oxygen metabolism may be an important factor. 
Recently, mitochondria from diabetic rat kidneys displayed increased protein levels of 
Uncoupling Protein 2 (UCP-2) with subsequent increased oxygen consumption (JO2) 
independent of oxidative phosphorylation. We therefore investigated the specific role of 
UCP-2 by in vivo gene silencing using short interference (si)-RNA.


Control and streptozotocin-induced diabetic rats were administered either scrambled 
or UCP-2 siRNA (n=8 per group) and kidney cortex mitochondria were isolated 48h later. 
siRNA treatment resulted knockdown of UCP-2 protein expression in controls (-30%) 
and diabetics (-54%). Mitochondria from untreated diabetics and both siRNA treated 
controls and diabetics displayed glutamate-stimulated JO2 during ATP-synthase inhibition 
(oligomycin) (1.6±0.5, 1.5±0.5 and 3.8±0.5 nmol O2/min/mg protein, respectively), whereas 
controls were unaffected by glutamate. The effect of siRNA on glutamate-stimulated JO2 
in diabetics was completely prevented by addition of ADP. These results suggest that the 
elevated JO2 in siRNA treated diabetics is due to an alternative mechanism involving the 
adenine nucleotide transporter (ANT) which can cause mitochondria uncoupling and 
increased JO2 independently of oxidative phosphorylation. Uncoupled ANT is inhibited by 
ADP, which locks ANT in c-conformation and thereby inhibits its uncoupling properties. 
Scrambled siRNA had no effect on any of the investigated parameters.


By utilizing in vivo gene silencing, we were able to show an additional mechanism 
which results in mitochondria uncoupling and increased glutamate-stimulated JO2. It 
may be speculated that mitochondria uncoupling is important for reducing mitochondria 
superoxide formation.
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Renal Changes in NADPH Oxidase in Hyperinsulinemic KK/Ta and 
Hypoinsulinemic KK/Ta-Ins2Akita Diabetic Mice  Tsukasa Morii,1 Hiroki 
Fujita,1 Hiromi Fujishima,1 Takuma Narita,1 Keiko Takahashi,2 Takamune 
Takahashi,2 Yuichiro Yamada.1  1Division of Geriatric Medicine, Akita University 
School of Medicine, Akita, Japan; 2Division of Nephrology, Vanderbilt University 
Medical Center, Nashvile, TN.


Growing evidence suggests that superoxide excess induced by chronic hyperglycemia 
plays a central role in diabetic renal injury. NADPH oxidase (Nox) is thought to be the 
most important source of the superoxide anion. Recent studies of streptozotocin (STZ)-
induced hypoinsulinemic diabetic mice have indicated that Nox protein subunits are 
up-regulated in the kidney following the development of diabetes. To determine the roles 
of Nox in renal superoxide overproduction in the two types of diabetes (hyperinsulinemic 
and hypoinsulinemic diabetes), we examined renal expression of Nox protein subunits and 
renal Nox activity in two non-STZ diabetic mouse models, high-fat diet-induced diabetic 
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KK/Ta (HF-KK/Ta) mouse with hyperinsulinemia (plasma insulin [PI] > 20 ng/ml) and 
spontaneously diabetic KK/Ta-Ins2Akita (KK/Ta-Akita) mouse with hypoinsulinemia (PI 
< 0.6 ng/ml). Physiological parameters were determined at 11 weeks of age. Moderately 
hyperglycemic HF-KK/Ta (blood glucose [BG] ∼300 mg/dl) and markedly hyperglycemic 
KK/Ta-Akita (BG ∼500 mg/dl) mice exhibited increases in albuminuria, GFR, and mesangial 
expansion compared to control KK/Ta mice given normal diet. In parallel with these renal 
changes, superoxide production determined by WST-1 assay and Nox activity measured 
by lucigenin assay were increased in the diabetic kidneys of HF-KK/Ta and KK/Ta-Akita 
mice. In addition, we found increased renal expression levels of p47phox and p67phox 
cytosolic subunits of the Nox protein subunits in both HF-KK/Ta and KK/Ta-Akita 
diabetic mice through Western blot analysis. In conclusion, the present results indicate 
that irrespective of the diabetes type, renal Nox activity and expression are enhanced 
under chronic hyperglycemic conditions, contributing to superoxide overproduction in 
the diabetic kidney.
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Diabetes Induced in the Angiotensin II Infused NADPH Oxidase p47phox 
Knock out Mice  Maristela L. Onozato,1 Glenn Solis,1 Akihiro Tojo,2 Christopher 
S. Wilcox.1  1Division of Nephrology and Hypertension, Georgetown University, 
Washington, DC; 2Division of Nephrology and Endocrinology, University of 
Tokyo, Tokyo, Japan.


Recent studies point oxidative stress as the culprit of diabetic complications. In the 
kidney NADPH oxidase is the main source of reactive oxygen species and the main 
stimuli of NADPH oxidase activation is angiotensin II (AngII). We tested the hypothesis 
that p47phox is necessary for the development of renal complications in a mouse model 
of insulin dependent diabetes and that AngII may not enhance glomerular damage without 
NADPH oxidase. Diabetes was induced by multiple injections of streptozotocin (STZ) 
and confirmed by blood glucose levels. Analyses of wild-type and p47phox-knock out 
mice revealed no differences in either basal blood pressure or the rise in blood pressure 
with chronic administration of AngII. Examination of kidneys from wild-type mice and 
p47phox-knock out revealed that p47phox knock out had a reduction in renal superoxide 
production. However, STZ-p47phox knock out showed increased proteinuria compared with 
non-diabetic knock out (3.11 ± 0.42 vs. 1.77 ± 0.14 mg/mg Cr, p< 0.05) and AngII further 
increased urinary protein excretion (5.53 ± 0.17 mg/mgCr, p<0.005 vs. STZ-p47phox knock 
out) with increased expression of markers of podocyte injury and ultrastructural mesangial 
changes. In conclusion, NADPH oxidase p47phox contributes to AngII stimulated basal 
renal superoxide production. However, the absence of a functional oxidase can not block 
proteinuria or ultrastructural changes in the STZ-p47phox knock out model.
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Deletion of the Gene for p47phox Attenuates Glomerular Injury in the 
Diabetic Akita Mouse  George Liu,1 Gavin Oudit,2 Joyce Zhou,1 Stuart Yang,1 
Heather Reich,1 Andrew Herzenberg,1 James Scholey.1  1Medicine, University 
of Toronto, Toronto, ON, Canada; 2Medicine, University of Alberta, Edmonton, 
AB, Canada; 3Pathology, University of Toronto, Toronto, ON, Canada.


Backround: Generation of superoxide plays a key role in diabetic glomerular injury, 
but the mechanism(s) responsible for superoxide production have not been fully elucidated. 
In vitro studies suggest that p47phox-dependent NADPH oxidases like NOX2 contribute 
to high glucose-induced superoxide production but the role of p47phox /NOX2 in diabetic 
nephropathy has not been addressed directly in vivo. Accordingly, we examined the effect 
of deletion of the p47phox gene on the development of diabetic nephropathy in the Akita 
mouse (Ins2WT/C96Y), a model of type 1 diabetes mellitus.


Methods: Four groups of mice were studied for 16 weeks: p47phox+/+Ins2WT/WT, 
p47phox-/-Ins2WT/WT, p47phox+/+Ins2WT/C96Y, and p47phox-/-Ins2WT/C96Y.


Results: As expected, p47phox+/+Ins2WT/C96Y mice developed profound 
hyperglycemia compared to p47phox+/+Ins2WT/WT mice. Blood glucose levels were 
significantly lower in p47phox-/-Ins2WT/C96Y mice compared to p47phox+/+Ins2WT/
C96Y mice, although values for systolic blood pressure were similar in the two groups of 
diabetic mice. Urinary albumin excretion (UAE) increased 7-fold in p47phox+/+Ins2WT/
C96Y mice at 16 weeks, and the rise in UAE was attenuated in the p47phox-/-Ins2WT/
C96Y mice. Kidney weight / body weight ratios increased in both diabetic groups compared 
to non-diabetic mice. The mRNA levels for p47phox, NOX2, and NOX4 mRNA were all 
increased in laser-captured glomeruli from p47phox+/+Ins2WT/C96Y mice compared to 
p47phox+/+Ins2WT/WT mice, along with the mRNA levels for collagen I, fibronectin, 
TGF β1, and PAI-I. Matrix mRNA levels, including TGF β1 and PAI-I, were normalized 
in diabetic glomeruli by p47phox gene deletion. In accordance with the changes in gene 
expression, increases in both the mesangial matrix score and the glomerular basement 
membrane thickness in diabetic mice were attenuated by deletion of p47phox gene.


Conclusion: Deletion of the gene for p47phox lessens the severity of diabetes in the 
Ins2WT/C96Y (Akita) mouse and reduces glomerular injury.
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The Role of Nox2 in Diabetic Kidney Disease  Young H. You, Shinichi Okada, 
Kumar Sharma.  Department of Medicine, University of California, San Diego, 
San Diego, CA.


NADPH oxidases (NOX) are a major source of reactive oxygen species (ROS) in the 
kidney and prior studies demonstrate that inhibition of Nox may protect against progression 
of diabetic kidney disease. The major Nox isoforms in the kidney are Nox2 and Nox4. To 
determine if Nox2 plays a significant role in diabetic kidney disease, we performed the 
following study: Diabetes was induced in male Nox2-/- (n=38) and wild-type mice (n=30) by 
injection of streptozotocin (50 mg/kg) at 8-9 weeks of age over 5 consecutive days. Control 
Nox2-/- (n=24) and wild type (n=20) mice received an injection of sterile citrate buffer. 
97% (29/30) in the wild type group and 95% (36/38) in Nox2-/- group became diabetic after 
STZ. The degree of hyperglycemia and weight changes were similar in the wild type and 
Nox2-/- diabetic groups after 2 months of diabetes. Kidney hypertrophy and albuminuria was 
greater in Nox2-/- diabetic mice vs the wild type diabetic group (p<0.05). Average systolic 
BP was increased in Nox2-/- mice as compared to wild type mice as measured by tail-cuff 
and radiotelemetry (136.06 ± 28.34 mmHg vs 118.46 ± 11.72, p < 0.05). Both diabetic 
groups had lower systolic blood pressure than the non-diabetic groups by telemetry. Studies 
are ongoing to measure glomerular volume, podocyte numbers and mesangial matrix. 
Nox2 expression (by real time PCR and immunoflourescence) was decreased in the wild 
type diabetic group vs control. Urine H2O2 was increased 15 fold in both diabetic groups 
compared to their respective non-diabetic groups (p < 0.05). By immunostaining, Nox4 
was significantly increased in the glomeruli of diabetic Nox2-/- mice as compared to wild 
-type diabetic mice. The present study demonstrates that lack of Nox2 does not protect 
against diabetic kidney disease. This may be due to upregulation of Nox4 in glomeruli. 
Nox4 may therefore be the major source of ROS in the diabetic kidney.
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Critical Role of Renal Nox4-Based NADPH Oxidase in Glucose-Induced 
Oxidative Stress and p38MAPK Activation: Implications in Diabetic 
Nephropathy  Mona Sedeek, Ryan M. Touyz, Chris Kennedy, Kevin Burns, 
Richard L. Hebert.  Kidney Research Centre, Ottawa Hospital Research Institute, 
University of Ottawa, Ottawa, ON, Canada.


Oxidative stress has been implicated as a key factor in the development of renal 
complications in diabetes. Mechanisms underlying this are unclear but Nox4 may be 
important since it is a renal-based NADPH oxidase. We tested the hypothesis that renal 
Nox4 is up-regulated and that reactive oxygen species (ROS) generation is increased in 
diabetes by studying adult male db/db diabetic mice and using in vitro cultured proximal 
tubule (PT) cells exposed in high glucose. Diabetic mice db/db showed 20 fold increase in 
albumin excretion in the urine compared to db/m (p< 0.001). Expression of Nox 4 (gene 
and protein) was higher in kidneys cortex from db/db mice than control counterparts db/m 
(p<0.05). Renal cortex expression of p22phox and p47phox was higher in db/db than db/m 
(2-3-fold, p<0.05). Generation of H2O2 was greater in db/db kidney cortex than in db/m 
cortex (p=0.007). This was associated with up-regulation of redox-sensitive p38MAP 
kinase and VCAM in db/db mice. To dissect out in greater detail the role of Nox4 in 
glucose-mediated ROS production, cultured mouse PT cells were exposed to high glucose 
(D-glucose, 25 mmol/L). High glucose (24 hour stimulation) significantly increased Nox4 
protein expression in PT cells compared to low glucose (5 mmol/L) and L-glucose (25 
mmol/L, control for osmolarity) (p<0.05). This was associated with increased activation 
of NADPH oxidase (∼2-fold) and enhanced ROS production (2-3 – fold). To confirm the 
importance of Nox4 versus other Noxes, 2 strategies were used to down-regulate Nox4: 
1) by siRNA and 2) pharmacologically using a selective Nox4 inhibitor (GKT136901, 10-5 
mol/L). In Nox4 down-regulated cells, high glucose-induced generation of •O2


- and H2O2 
and phosphorylation of p38MAPK were attenuated versus controls (p<0.05). Our data 
indicate that in pro-diabetic conditions, activation of renal Nox4-based NADPH oxidase 
is increased and that Nox4-sensitive ROS production and redox signaling is increased. 
These findings implicate an important role for Nox4 in molecular mechanisms underlying 
renal injury in diabetes.
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Effects of Telmisartan on Renal NADPH Oxidase, Superoxide Disumutase, 
and Prostaglandin E2 in C57BL/6-Ins2Akita Diabetic Mice  Hiroki Fujita,1 
Hiromi Fujishima,1 Tsukasa Morii,1 Takuma Narita,1 Keiko Takahashi,2 
Takamune Takahashi,2 Yuichiro Yamada.1  1Division of Geriatric Medicine, 
Akita University School of Medicine, Akita, Japan; 2Division of Nephrology, 
Vanderbilt University Medical Center, Nashville, TN.


Superoxide excess induced by chronic hyperglycemia has been implicated in the 
development of glomerular hyperfiltration. Recent studies have indicated that angiotensin 
II type 1 (AT1) receptor blocker improves renal superoxide overproduction, independent 
of its blood pressure-lowering effect. NADPH oxidase is the most important source of 
superoxide anion, whereas superoxide dismutase (SOD) works as a major defender against 
superoxide anion. To elucidate the mechanism by which AT1 receptor blocker ameliorates 
superoxide overproduction in the diabetic kidney, we treated 10-week-old hypoinsulinemic 
C57BL/6-Ins2Akita diabetic mice with telmisartan (AT1 receptor blocker, 5mg/kg daily), 
amlodipine (calcium channel blocker, 5mg/kg daily), and tempol (SOD mimetic, 1mmol/l 
in drinking water) for 4 weeks, and determined the effects of telmisartan on renal NADPH 
oxidase and SOD. Despite comparable levels of hyperglycemia and blood pressure between 
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telmisartan- and amlodipine-treated mice, telmisartan, but not amlodipine, reduced urinary 
albumin excretion and improved enhanced GFR. Interestingly, renal superoxide production 
and NADPH oxidase activity were reduced and renal SOD activity was elevated in 
telmisartan-treated mice. Amlodipine treatment did not affect renal NADPH oxidase and 
SOD activities and renal superoxide production. Furthermore, we found reduced renal 
prostaglandin E2 (PGE2) production and decreased expression of membrane-associated 
prostaglandin E synthase-1 in renal afferent arterioles in telmisartan- and tempol-treated 
mice which exhibited a reduction in renal superoxide production. Collectively, these 
results indicate that telmisartan improves superoxide overproduction in the diabetic kidney 
through renal changes in NADPH oxidase and SOD activities, and that the reduction in 
renal superoxide contributes to an attenuation of glomerular hyperfiltration via a reduction 
in renal production of PGE2, a vasodilator of afferent arterioles.
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α-Phenyl-N-Tert-Butyl Nitrone (PBN) Attenuates Proteinuria by 
Modulating of Glomerular COX-2 Expression in Type 2 Diabetic Rats  
Eun-Hye Seo,1 So-Dug Lim,2 Young-Il Jo.1,3  1BK-21, Konkuk University School 
of Medicine, Seoul, Republic of Korea; 2Pathology, Konkuk University School 
of Medicine, Seoul, Republic of Korea; 3Nephrology, Konkuk University School 
of Medicine, Seoul, Republic of Korea.


1. Purpose: The aim of this study was to investigate the role of oxidative stress in 
modulating glomerular COX-2 expression in podocyte injury of type 2 diabetic rats.


2. Methods: We used male Otsuka Long-Evans Tokushima Fatty (OLETF) rats as type 
2 diabetic models and Long-Evans Tokushima Fatty (LETO) rats as the genetic control. 
The rats were divided four groups: Group 1, LETO (n=6); Group 2, OLETF control 
(n=6); Group 3, OLETF treated with α-Phenyl-N-tert-Butyl Nitrone (PBN) from 25 wk 
(n=5); Group 4, OLETF treated with PBN from 37 wk (n=5). PBN, which is a spin trap 
free radical stabilizer, was administrated intraperitoneally every other day (100 mg/kg 
weight). At 49 wk of age, the animals were sacrificed and glomeruli were isolated using 
Dynabeads. We investigated proteinuria and glomerular expression of nephrin and COX-2 
by immunohistochemistry, Western blot analysis and mass spectrometry.


3. Results: Proteinuria were markedly increased in OLETF control rats, but was not 
revealed in LETO rats (Urinary protein-to-Cr ratio at 25 wk, 1.87±1.0 vs. 0.49±0.2 mg/mg, 
p=0.000). Proteinuria of OLETF rats was significantly attenuated by PBN (At 37 wk, G2 
vs. G3, 3.02±0.5 vs. 2.21±0.2 mg/mg, p=0.025; At 49 wk, G2 vs. G3 vs. G4, 2.94±0.3 vs. 
2.32±0.0 vs. 2.21±0.3 mg/mg, p=0.033). Hyperglycemia, which was marked in OLEFT 
rats, was not improved by PBN. Glomerular COX-2 expression increased in OLETF rats, 
but not in LETO rats. These changes of glomerular COX-2 regulation of OLETF rats were 
partly attenuated by PBN. On the other hand, nephrin expression showed no significant 
differences between OLETF and LETO rats, and was not changed by PBN.


4. Conclusion: OLETF rats revealed proteinuria and upregulation of glomerular COX-2 
expression, which were ameliorated by inhibition of oxidative stress with administration of 
PBN. These results suggest that oxidative stress may play an important role in pathogenesis 
of proteinuria of diabetic nephropathy by modulation of glomerular COX-2 expression.
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Glucose Regulation of Calpain 10 in Renal Proximal Tubular Cells and 
Streptozotocin-Induced Diabetic Kidneys  Marisa D. Covington, Rick G. 
Schnellmann.  Pharmaceutical Sciences, Medical University of South Carolina, 
Charleston, SC.


Current research has linked the pathology of diabetic nephropathy to numerous 
mechanisms, including Ca2+ overload, mitochondrial dysfunction, and oxidative stress. 
Although calpain 10 has been implicated in type 2 diabetes, the role and mechanism are 
unknown. Our laboratory identified calpain 10, an atypical Ca2+-activated protease, 
localized in the mitochondria. We also identified three substrates of mitochondrial 
calpain 10, ND6, ATP Synthase β, and NDUFV2. Therefore, we examined the role 
glucose in mitochondrial calpain 10 protein expression and the functional consequences. 
Renal proximal tubular cells (RPTC) treated with 17mM glucose showed an increase in 
mitochondrial calpain 10 protein expression at 3, 6, and 12 hrs and a decrease at 72, 96, 
and 144 hrs. There was no change in mitochondrial calpain 10 in cells treated with 5mM 
glucose, and cytoplasmic calpain 10 protein expression only decreased at 120 hrs. In addition 
there was no change in calpain 1 or 2 protein expression. Calpain 10 mRNA levels did not 
change through 72 hrs and decreased at 96 hrs of 17mM glucose treatment. Calpain activity 
correlated with changes in protein expression and the protein expression of ND6 and ATP 
Synthase β increased after 96 hrs of glucose treatment. Basal respiration did not change at 
6 or 12 hrs, but decreased after 96 hrs of 17mM glucose exposure. In addition, RPTC that 
were treated with 17mM glucose for 96 hrs showed cleavage of caspase 3 and an increase 
in nuclear condensation, suggesting apoptosis is occurring in these cells. In a streptozotocin 
(STZ)-induced diabetic rat model, there was a decrease in calpain 10 protein and mRNA 
levels in the kidney. This decrease correlated with renal dysfunction with serum creatinines 
2.3-fold higher in the STZ-induced rats. Our data reveal that prolong exposure to elevated 
glucose levels, decreases mitochondrial calpain 10 protein and mRNA expression, calpain 
10 activity, mitochondrial respiration, and increases apoptosis in RPTC. These in vitro 
data are similar to our in vivo data that show STZ-induced diabetic rats with nephropathy 
express decreased calpain 10 protein and mRNA levels.
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TGF-β1 Induces Proliferation of Collagen Type VIII Knockout Mesangial 
Cells: A FGF21 Dependent Mechanism  Gunter B. Wolf, Ivonne Loeffler.  
Department of Internal Medicine III, University of Jena, Jena, Germany.


Type VIII collagen exists as a heterodimer composed of two chains designated α1(VIII) 
and α2(VIII) (genes: Col8A1 and Col8A2). Its detailed molecular function remains unclear. 
We have recently demonstrated that the development of diabetic nephropathy was attenuated 
in Col8A1/A2 knockout mice made diabetic by STZ injections. This study investigated 
the biological effects of exogenous TGF-β1, a main mediator of diabetic nephropathy, in 
primary mesangial cells from wild-type (WT), Col8A1(+/-)/A2(+/-) (HZ) and Col8A1(-/-)/A2(-/-) 
(KO) mice. To this end we performed analyses of proliferation, apoptosis, cell cycle and 
gene/protein expression. In contrast to WT mesangial cells in which TGF-β1 inhibited 
proliferation, proliferation was stimulated (by 37±4 %; p < 0.001 vs WT) and apoptosis 
was reduced (by 16±3 %; p < 0.05) by TGF-β1 in KO mesangial cells. Cell cycle analysis 
revealed that the percentage of KO cells is increased in the S phase (by 98±18 %; p < 
0.001) and in the G2/M phase (by 28±7 %; p < 0.01) by TGF-β1 as compared to WT cells. 
HZ cells showed an intermediary phenotype. Scatchard analysis revealed no difference in 
affinity and number of TGF-β1 receptors in WT, HZ, and KO cells. Affymetrix technology 
revealed a strong induction of fibroblast growth factor 21 (FGF21) in KO mesangial cells 
after challenged with TGF-β1 compared to WT cells. The expression of FGF21 mRNA 
and protein induced by TGF-β1 in KO mesangial cells is 10-fold higher than in WT cells. 
TGF-β1 induced FGF 21 expression in KO cells through MAPK and AKT pathways. 
Inhibition of FGF21 expression by transfection with siRNA targeted to FGF21 mRNA 
decrease the TGF-β1-induced proliferation of KO cells to basal levels. In addition, serum 
FGF21 levels were significantly higher in STZ-induced diabetic KO mice compared to 
diabetic WT animals. In conclusion, endogenous collagen type VIII modulated the growth 
response of TGF-β1 in mesangial cells. The increase of FGF21 in collagen type VIII 
mesangial cells by TGF-β1 may contribute to a faster resolution of glomerulosclerosis and 
repopulation of glomeruli explaining the better renal function in diabetic KO mice.
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Y-Box Protein-1 Is a Transcriptional Regulator of BMP7  Shingong Wang, 
Raimund Hirschberg.  Los Angeles Biomedical Research Institute at Harbor-
UCLA Medical Center, Torrance, CA.


Bone morphogenetic protein-7 (BMP7) has emerged as a renoprotective and 
antifibrogenic cytokine that is expressed in normal kidney. After onset of experimental 
injury such as unilateral ureteral obstruction renal BMP7 decreases rapidly. In experimental 
diabetic nephropathy there is an early increase in renal BMP7 (<14 days) but subsequently 
a progressive decline (by 4 & 16 weeks) and virtual disappearance of BMP7 mRNA and 
protein (at 1 yr of diabetes). In order to understand the transcriptional regulation of BMP7 
several promoter fragments between 465 to 4267 bp upstream of the translation start 
site were inserted into a luc reporter and transiently transfected together with renilla luc 
into MDCK-cells which were exposed to TGFβ or high glucose (HG). HG upregulates 
luc activity with all of these promoter segments except with the 4267 bp construct; in 
contrast, TGFβ reduces luc activity by ≥50% with all except the 4267 bp construct. EMSA 
assays were performed with promoter sequences between 113 and 400 bp upstream of the 
translation start site. Nuclear protein extracts from cells which were incubated with HG or 
TGFβ consistently show 3 shift bands except with segments of 113 bp or less. Shift band 
intensity increases time dependently with incubation of cells with HG but decreases time 
dependently with TGFβ compared to baseline. Shift bands were excised, in-gel trypsin - 
digested and resulting peptides were examined with LC/tandem MS. Data were analyzed 
with Mascot software searching the Combo Canis Refseq 112307 database. Peptide and 
protein-identifications were validated with Scaffold software. One band gave rise to 7 
unique peptides spanning 25% of the sequence of YB-1 which was thus identified as a 
BMP7 promoter-binding protein with a probability of > 95%. Immunoblotting of EMSA 
shift bands after buffer exchange with anti-YB-1 showed a single band corresponding to 
the shift band in which the YB-1 peptides were identified by MS. Moreover, high glucose 
increases but TGFβ decreases the nuclear translocation of YB-1 as shown by Western 
analysis of purified nuclear protein extracts. We conclude that YB-1 is a high glucose- and 
TGFβ-responsive transcriptional regulator of BMP7.
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Increased TGF-b1 Activity and Early Renal Injury Occurs before the Onset 
of Diabetes in African Americans  Yonghong Huan,1 Stephanie DeLoach,1 
Constantine Daskalakis,2 Steve Dunn,1 Kumar Sharma,3 Bonita E. Falkner.1  
1Medicine, Thomas Jefferson University, Philadelphia, PA; 2Pharmacology and 
Experimental Therapeutics, Thomas Jefferson University, Philadelphia, PA; 
3Medicine, University of California at San Diego, LaJolla, CA.


Introduction: The purpose of this study was to determine if increased urinary TGF-b1 
excretion, is detectable in African Americans with impaired glucose tolerance.


Methods: Adult non-diabetic African Americans were enrolled. Each participant 
underwent an oral glucose tolerance test (OGTT) and on a subsequent visit a euglycemic 
hyperinsulinemic clamp procedure. Urine samples were obtained at baseline, 2 and 4 hours 
hours after glucose ingestion and at the end of the insulin clamp. Urinary TGF-b1, albumin 
and creatinine were measured.


Results: Participants were stratified into normal glucose tolerance (NGT, n=176) and 
impaired glucose tolerance (IGT, n=73). The IGT had significantly higher baseline urinary 
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TGF-b1 excretion than NGT (p=0.016). NGT had an increase (p=0.001) at 2-hr OGTT 
in the TGF-b1 excretion, corresponding to the changes in the plasma glucose and insulin 
concentrations, during OGTT. IGT had no change in the TGF-b1 excretion following the 
OGTT. During the insulin clamp, there were significant increases in TGF-b1 excretion in 
both NGT (p=0.008) and IGT (p=0.001). When participants were stratified into three groups 
of insulin sensitivity, the increase in urinary TGF-b1 excretion following the exposure of 
euglycemic hyperinsulinemia appeared to be greatest in the insulin resistant group (p=0.001) 
compared to the intermediate and sensitive groups. TGF-b1 excretion correlated significantly 
with urinary albumin excretion (r=0.209 to 0.351, p<0.001).


Conclusions: These data demonstrate an increased TGF-b1 excretion in the prediabetic 
state, a heightened TGF-b1 response associated with insulin resistance, and provide direct 
evidence that insulin upregulates TGF-b1 activity, suggesting both insulin and TGF-b1 
contribute to the pathogenesis of diabetic nephropathy. Our data also indicate that the process 
is operational at an early phase before the onset of clinically evident diabetes.


Disclosure of Financial Relationships: nothing to disclose
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Effects of Mannose 6-Phosphate Receptor Inhibitor (PSX25) in Transforming 
Growth Factorβ1 Production in HK2 Cells in High Glucose and Hypoxic 
Conditions  Muh Geot Wong,1 Siska Sumual,1 Usha Panchapakesan,1 Weier 
Qi,2 Xin Ming Chen,1 Carol A. Pollock.1  1Kolling Institute, St Leonards, NSW, 
Australia; 2St Vincent’s Hospital, Melbourne, VIC, Australia.


Hyperglycemia and hypoxia have a role in the development and progression of renal 
disease. TGFβ1 is well recognized for its role in EMT and matrix protein production. 
Cation-independent mannose 6-phosphate receptor (CI-M6PR) is a cell membrane 
protein which binds M6P bearing proteins. One of its roles is activation of latent to active 
TGFβ1. PXS25, a CI-MPR inhibitor, has been shown to have antifibrotic properties in 
skin fibroblasts. However its role in EMT and renal fibrosis is unclear. Aim: To study the 
role of PXS25 in EMT and matrix proteins production in HK2 cells.Methods: Human 
proximal tubular (HK2) cells were exposed to high glucose (25mM) +/- 100µM PXS25 (by 
Pharmaxis Ltd) in both normoxic and hypoxic (1% O2) conditions for 72 hours. Cellular 
fibronectin, Collagen IV, E-cadherin and phosphorylated Smad-2 were assessed by Western 
blotting. Total and active TGFβ1 was detected by ELISA. Results: Both high glucose and 
hypoxia can independently induce total TGFβ1 and production but no synergistic effect 
was observed. PXS25 reduces secreted active TGFβ1 without affecting HK2 cell viability. 
Hyperglycemia induced fibronectin (p=0.02) but not collagen IV production and PSX25 
reversed the upregulated cellular and secreted fibronectin formation (p=0.03). This was 
associated with suppression of high glucose induced phosphorylated Smad-2 by PSX25, 
suggesting that the mechanism was via reduction in active TGFβ1 production. Hypoxia 
suppressed E-cadherin (p=0.0016) protein expression suggestive of EMT. Although PXS25 
induced E-cadherin (p=0.048) in normoxic condition, it did not alter its expression in 
hypoxic conditions. Conclusion: Hypoxia and high glucose can independently induce 
endogenous active TGFβ1 production in human proximal tubular cells. PXS25 inhibits 
conversion of high glucose induced latent to active TGFβ1 which translated to a reduction 
of fibronectin. As PXS25 did not reverse hypoxia induced E-cadherin loss, activation of 
TGFβ1 in hypoxia is likely to be independent of the CI-M6PR.
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Parathyroid Hormone-Related Protein Mediates High Glucose-Induced 
Hypertrophy on Human Mesangial Cells. Role of TGF-β1 and Cell Cycle 
Regulatory Proteins  Arantxa Ortega,1 Montserrat Romero,1 Nuria Troyano,1 
Juan A. Ardura,2 Pedro Esbrit,2 Ricardo J. Bosch.1  1Physiology, Alcalá 
University, Alcalá de Henares, Madrid, Spain; 2Bone and Mineral Metabolism 
Laboratory, Fundación Jiménez Díaz (Capio Group), Madrid, Spain.


To assess whether PTHrP might participate in the mechanisms of high glucose (HG)-
induced hypertrophy in human mesangial cells (HMC).


Methods: HMC were cultured (24-72 h) with or without HG (25 mM), PTHrP (1-36) 
(100 nM), PTHrP neutralizing antibodies (α-PTHrP), a PTH type 1 receptor (PTH1R) 
antagonist (JB4250) and TGF-β1 neutralizing antibodies (α-TGF-β1). HMC proliferation 
and hypertrophy were analyzed by BrdU incorporation and hypertrophy index (cell/protein), 
respectively. The expression of PTHrP, PTH1R, TGF-β1, cyclins D1 and E, p27Kip1, and 
Cdk2 was also analyzed.


Results: At 24 h, HMC in HG showed a proliferative response associated with 
upregulation of CD1, CE, p27Kip1 as well as PTHrP. However, after 72 h in HG cells 
displayed an increased hypertrophy index, and CD1, p27Kip1 and PTHrP remained elevated, 
but CE was downregulated. Both α-PTHrP and JB4250 abolished this HG-induced HMC 
hypertrophy, associated with CD1 and p27Kip1 downregulation, and CE upregulation. PTHrP 
(1-36) after 24 h induced HMC proliferation, but it triggered cell hypertrophy at 72 h. 
This again was associated with CD1 and p27Kip1 upregulation without changes in CE. HG 
medium induced overexpression of the hypertrophic factor TGF-β1; an effect inhibited by 
JB4250 and a silencer RNA for PTHrP in HMC. Moreover, the capability of both HG and 
PTHrP (1-36) to induce HMC hypertrophy was abolished in the presence of α-TGF-β1. 
This effect was associated with an increase in CE protein levels


Conclusions: These data demonstrates a role for PTHrP in the mechanisms of HG-
induced HMC hypertrophy by upregulating TGF-β1 and thus modulate the expression of 
CE as well as the activity of cdk2/cyclin E complex.
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CTGF Activates Canonical Wnt Signaling in Mesangial Cells through 
Direct Interaction with LRP6; Implications for the Pathogenesis of Diabetic 
Nephropathy  Brian V. Rooney,1 Helen O’Donovan,1 Derek P. Brazil,1 Leon Hu,2 
Noelynn Oliver,2 Catherine Godson,1 Denise Sadlier,1 Crean K. John.1  1School 
of Biomolecular and Biommedical Science, Conway Institute, Dublin, Ireland; 
2Fibrogen Inc, South San Francisco, San Francisco, CA.


The interplay of signalling pathways mediated by TGFb are believed to play a key 
profibortic role in the development and progression of DN. The rise to prominence of CTGF 
was initially due to the observation that it is a downstream mediator of TGFb1, particularly 
with respect to its profibrotic activities. Signaling and regulatory processes are unknow 
while a specific receptor has yet to be identified. Here we describe the activation of the 
canonical Wnt pathway in human mesangial cells by CTGF. Treatment of mesangial cells 
with recombinant human CTGF (rhCTGF) leads to increased phosphorylation of GSK-3 
β (Ser 9/21) resulting in accumulation and nuclear localisation of β Catenin. The increased 
levels of β catenin occur along with a decrease in phosphorylation on Ser33/37 and an 
increase on Tyr142, markers for decreased β-catenin degradation and increased nuclear 
accumulation, respectively.Further studies suggest that CTGF activates canonical Wnt 
signalling via an interaction with the LRP5/6 co-receptor; treatment with the LRP5/6 co-
receptor antagonist DKK-1 completely abrogates CTGF’s effect on β-catenin levels and 
GSK-3β phosphorylation, while treatment of mesangial cells with rhCTGF phosphorylates 
LRP6 on Ser1490 resulting in recruitment of axin to the membrane and activation of 
b-catenin signaling. As a result, CTGF causes an increase in TCF/LEF promoter activity 
and increased levels of the Wnt target. Activation of Wnt signalling appears to be mediated 
through the N-terminal half of the CTGF molecule as this fragment is sufficient for nuclear 
localisation of b-catenin and phosphorylation of GSK-3 β. Microarray and subsequent 
bioinformatic analyses of human DN patient biopsies and in vitro cell models of DN 
identified a significant number of differentially expressed genes that are members or direct 
targets of the Wnt signalling pathway. Taken together these findings suggest that Wnt/CTGF 
signalling may play a crucial role in DN.
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Connective Tissue Growth Factor (CTGF) Results in Cdc42 Activation and 
Altered Actin Binding Protein Expression  Marie B. Browne,1 Noel Faherty,1 
Xu Leon,2 Noelynn Oliver,2 John K. Crean.1  1UCD School of Biomolecular 
and Biomedical Science, Conway Institute, University College Dublin, Dublin, 
Ireland; 2FibroGen inc., San Francisco, CA.


Recent years have seen significant advances in understanding podocyte biology 
and its role in the initiation and progression of DN. CTGF expression is restricted to the 
podocyte in the early disease process and overexpression in podocytes correlates with 
urinary albumin excretion in STZ-induced diabetic mice, suggesting a relationship between 
podocyte expression of CTGF and DN. Here we show fully differentiated AB 8/13 cells 
exhibit many characteristics of primary podocytes including appropriate expression of 
slit diaphragm components. Cells exposed to rhCTGF underwent re-polarisation and 
exhibited loss of epithelial characteristics. rhCTGF stimulated reorganisation of the actin 
cytoskeleton, accompanied by redistribution of the acto-myosin contractile apparatus. 
Changes in these polarity-inducing profiles in podocytes in vivo would have profound 
consequences for slit diaphragm integrity. We show these events are linked to activation of 
known signalling pathways including p42/44 MAPK, PI3-kinase and integrin-linked paxillin 
phosphorylation and that pre-treatment with an anti-CTGF antibody diminished CTGF-
induced phosphorylation. We further show that CTGF activates Cdc42 and effector proteins, 
leading to the upregulation of Arp3 and actin reorganisation. Overexpression of Cdc42 is 
associated with altered cell phenotype and involves stress fibre and filopodia formation. 
Renal CTGF and Arp3 are increased in the STZ-induced diabetic mouse consistent with 
a pathological role in the disease process. We also demonstrate that hyperglycaemia in 
Zebrafish (Danio Rerio) results in similarly altered expression of slit diaphragm and actin-
associated proteins in the pronephros. These results validate and expand our earlier findings 
CTGF-treated podocytes. Understanding the importance of CTGF for slit diaphragm 
integrity and actin binding/regulatory programmes and how this affects podocyte function 
is important for efficient development of podocyte targeted anti-CTGF therapies offering 
a rational approach for treatment of DN.
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CCN3 Is a Novel Endogenous Anti-Fibrotic Molecule in Diabetic 
Nephropathy  Bruce L. Riser,1,2 Ferdoon Najmabadi,1 Darryl R. Peterson,1 
Bernard Perbal,3 JoAnn Rambow,1 Melisa L. Riser,1 Sarah C. Riser.1  1Physiology 
& Biophysics, Rosalind Franklin University of Medicine and Science, North 
Chicago, IL; 2Renal Division, Baxter Healthcare, McGaw Park, IL; 3Oncoliogie 
Virale et Moleculaire, University of Paris 7, Paris, France.


Renal fibrosis is a common complication of diabetes, and is still imperfectly treated and 
not prevented by currently available therapy. A lack of understanding of the downstream 
pathways has prevented development of fibrosis-specific drugs. CCN2 (CTGF) is now 
established as a critical, central molecule acting downstream, and independently, of TGF-b 
to drive fibrosis. Other members of the CCN family had not been previously investigated in 
fibrosis, but were speculated to interact with each other to modify function. We examined 
whether CCN3 (NOV), might act as an endogenous negative regulator of CCN2 with the 
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capacity to limit the overproduction of extracellular matrix (ECM), and thus prevent, or 
ameliorate fibrosis. We demonstrated first in an in vitro model of diabetic renal fibrosis, 
that either exogenous treatment with CCN3 or the transfection and over-expression of 
the CCN3 gene in mesangial cells markedly down-regulated CCN2 activity and virtually 
blocked ECM over-accumulation stimulated by TGF-b. Conversely, TGF-b treatment 
reduced the normal baseline endogenous CCN3 expression and increased CCN2 activity 
and matrix accumulation. This was not due to a feedback suppression of TGF-beta signaling 
as shown by Smad3 analysis, nor was it simply due to a suppression of cell proliferation 
as shown by cell cycle analysis. Using the db/db mouse model of diabetes, we confirmed 
the expression of CCN3 in the kidney, and showed that late in diabetic nephropathy when 
CCN2 is returning toward baseline that CCN3 becomes markedly elevated. In summary, 
the results support our novel hypothesis that CCN3 has a negative regulatory action on 
CCN2 and the effects of TGF-b, acting to limit ECM turnover and fibrosis in vivo. The 
findings point to an important yin / yang effect of CCN molecules and suggest opportunities 
for novel endogenous-based therapy either by the administration of CCN3 protein, or the 
upregulation of endogenously produced CCN3.


Disclosure of Financial Relationships: employer: Baxter Healthcare.
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CTGF/CCN2 and TGFβ Superfamily Signalling: Implications for 
Therapeutic Intervention  Helen C. O’Donovan,1 Noel Faherty,1 Leon Xu,3 
Noelynn Oliver,3 Catherine Godson,2 John K. Crean.1  1UCD Diabetes Research 
Centre, School of Biomolecular and Biomedical Science, Conway Institute, 
UCD, Dublin, Ireland; 2UCD Diabetes Research Centre, School of Medicine 
and Medical Science, Conway Institute, UCD, Dublin, Ireland; 3Fibrogen Inc., 
San Francisco, CA.


Connective Tissue Growth Factor [CTGF]/CCN2, is a secreted matricellular protein 
important in the progression of diabetic nephropathy (DN), the functions of which depend 
on its interactions with other molecules in the microcellular environment. CTGF contains 
four distinct modular domains that mediate interactions with growth factors, integrins, 
and extracellular components. We are interested in deciphering how CTGF domains 
orchestrate signals and control key biological processes. Here, we describe how the VWC 
domain of CTGF contributes to different cellular responses of human mesangial cells. 
Preincubating mesangial cells with a CTGF mAb that binds to the VWC domain (anti-
Domain 2) diminishes CTGF-induced MAPK and Akt phosphorylation while antibodies 
directed against other CTGF domains have no effect on this CTGF-induced cell signalling. 
In addition, we show that co-treatment with CTGF and TGF-β1 or CTGF and BMP-4 
diminishes Smad phosphorylation, while preincubation with anti-Domain 2 reverses this 
inhibition of Smad phosphorylation. This regulation of TGF superfamily signalling may 
be mediated by a direct interaction between CTGF and TGFβRIII as immunoprecipitation 
studies have found that CTGF binds to TGFβRIII in mesangial cells. Furthermore, 
transcriptomic analysis has revealed that CTGF alters the TGF-β1 gene expression 
profile in mesangial cells. These results indicate that CTGF-mediated cell signaling and 
regulation of TGF-β superfamily signaling acts, at least in part, through the VWC domain 
of CTGF. The role of CTGF in regulating TGF-β1 signalling responses and the ability of 
domain-specific CTGF mAbs to reverse these effects emphasizes their potential utility for 
anti-CTGF directed therapy.
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Vasohibin-1 Maintains the Phenotype of Podocytes in Association with Its 
Therapeutic Effects on Albuminuria in Diabetic Nephropathy  Daisuke 
Saito,1 Yohei Maeshima,1 Tatsuyo Nasu,1 Hiroko Yamasaki,1 Katsuyuki Tanabe,1 
Shinji Kitamura,1 Hitoshi Sugiyama,2 Hikaru Sonoda,3 Yasufumi Sato,4 Hirofumi 
Makino.1  1Medicine and Clinical Science, Okayama University, Okayama, 
Japan; 2Center for Chronic Kidney Disease and Peritoneal Dialysis, Okayama 
University, Okayama, Japan; 3Discovery Research Laboratories, Shionogi, 
Osaka, Japan; 4Dept. of Vascular Biology, Institute of Development, Aging and 
Cancer, Tohoku University, Sendai, Japan.


In diabetic nephropathy, overactivation of VEGF is associated with podocyte injury 
and the therapeutic efficacy of anti-angiogenic factors had been reported. Vasohibin-1 
(VASH-1) is an angiogenesis inhibitor induced in endothelial cells by VEGF, serving as a 
negative feedback regulator of angiogenesis. We recently observed the therapeutic efficacies 
of adenoviral vectors encoding human VASH-1 (AdhVASH-1) on albuminuria, mesangial 
matrix accumulation, increase of glomerular endothelial area and glomerular infiltration 
of monocytes in an obese type 2 diabetic (db/db) mouse model. In the present study, we 
examined the potential protective effects of VASH-1 on podocytes and slit diaphragm 
proteins in association with anti-albuminuric effects in a db/db mouse model and by cell-
culture analysis. Immunoblot analysis revealed the inhibitory effects of AdhVASH-1 on 
the increase of renal levels of VEGF and VEGFR2 in diabetic mice. AdhVASH-1 treatment 
significantly recovered the loss of nephrin and ZO-1 expression in diabetic mice compared 
with Ad-LacZ as assessed by the redistribution score (immunofluorescence). Increase in 
the number of desmin+ (a mesenchymal cell marker) podocytes in diabetic mice was also 
significantly suppressed by AdhVASH-1 (immuhistochemistry). Recombinant VASH-1 
dose dependently suppressed the upregulation of VEGF induced by high ambient glucose 
(25 mM) in cultured mouse podocytes (immunoblot). Recombinant VASH-1 significantly 
recovered the expression of ZO-1 and suppressed the increase of desmin in podocytes 


(immunoblot). Taken together, these results suggest the direct therapeutic effects of VASH-1 
on the maintenance of podocyte phenotype in association with its anti-albuminuric effects 
in diabetic nephropathy.
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Deteriorated Renal Effect of VEGFR-1 or VEGFR-2 or Both VEGF-1 and 
VEGFR-2 Inhibition in db/db Mice  Cheol Whee Park, Ji Hee Lim, Hyun Wha 
Chung, Sungjin Chung, Hyeon Seok Hwang, Seok Hui Kang, Sang Ju Lee, 
Yong-Soo Kim, Seog Joon Shin, Yoon Sik Chang.  Internal Medicine, Catholic 
University of Korea, Seoul, Korea.


The VEGF system is affected in a variety of kidney diseases, interventions to 
manipulate VEGF-VEGF receptors (VEGFRs) axis may be promising therapeutic tools. 
VEGF and VEGFRs are up-regulated in experimental animals and humans with type 1 
and 2 diabetes related to renal hypertrophy, hyperfilatration and increased urinary protein 
excretion. Therefore, we examined the renal effects of anti-flt 1 hexamer (GNQWFI; 
VEGFR-1 inhibitor) or anti-flk 1 heptamer (ATWLPPR; A7R, VEGFR-2 inhibitor) or 
both of them in db/db mice.


We were treated with GNQWFI or A7R or both of them for 12 wks from 8 wks of 
age in male db/m and db/db mice. There were no differences in FBS, HbA1c levels in all 
db/db groups. Diabetes significantly suppressed the VEGFR-1 and increased VEGFR-2 
expressions in the kidneys. Interestingly, VEGFR-1 and VEGFR-2 expressions were 
completely inhibited by GNQWF1 and A7R, respectively. In db/db mice treated with 
GNQWF1 or A7R, albuminuria, glomerular mesangial matrix expansion and inflammatory 
cell infiltration, and pro-fibrotic growth factors’ expressions were more prominent than those 
of diabetic control db/db mice. They also exhibited increases in the number of apoptotic 
glomerular cells. Twenty-four hour urinary 8-isoprostane and 8-OH-deoxyguanosine 
concentrations were increased in db/db mice treated with GNQWF1 or A7R compared 
with those of diabetic control db/db mice. Interestingly, more severe albuminuria and renal 
lesions were noted in db/db mice treated with both of them compared with those of db/db 
mice treated with either GNQWFI or A7R. By contrast in diabetic db/db mice, GNQWFI- 
and A7R-induced albuminuria and histopathological changes were not observed in any 
db/m groups. Taken together, the blockade of VEGFR-1 or VEGFR-2 using GNQWF1 
or A7R may cause renal damage related to the oxidative stress. Combined blockade of 
both VEGFR-1 and VEGFR-2 may have more deteriorated effect on the renal injury in 
type 2 diabetes.
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VEGFR-3 and VEGF-D Are Modulated by Diabetic (High Glucose) 
Conditions in Human Glomerular Endothelial Cells and Podocytes  Ishita 
Dasgupta,1 Rebecca R. Foster,1 Gavin I. Welsh,1 Donald Fraser,2 Moin Saleem,1 
Peter W. Mathieson,1 Simon C. Satchell.1  1Academic Renal Unit, University of 
Bristol, Bristol, United Kingdom; 2Institute of Nephrology, Cardiff University, 
Cardiff, United Kingdom.


Microalbuminuria is currently the best predictor for overt diabetic nephropathy. Its 
mechanism is not well understood, but is associated with systemic endothelial dysfunction 
and glomerular angiogenesis. We hypothesise that hyperglycaemia promotes a pro-
angiogenic environment within the glomerulus, leading to disturbance of the endothelial 
contribution to the glomerular filtration barrier. The importance of VEGFs in glomerular 
cell-cell communication has been previously described and here, we use focused PCR arrays 
to investigate their role and other angiogenic regulators in response to high glucose.


Conditionally immortalised glomerular endothelial cells (ciGEnC) and podocytes 
(ciPod) were cultured in high glucose media (25.5mmol D-glucose) for 2h or 168h 
-alongside normal glucose (5.5mmol) controls. RNA extracted using the TRIzol method 
was converted to cDNA using a commercial kit. Expression of angiogenic regulators and 
their response to high glucose was determined using TaqMan® Low Density qRT-PCR 
Arrays (Applied Biosystems).


Of the 94 angiogenesis related genes, 90 were expressed in ciGEnC and 81 in ciPod. 
This included the recognised GEnC and podocyte genes PECAM1, Ang2 and VEGF, Ang1 
respectively. Variability in expression of regulators in response to high glucose occurred in 
both cell lines, but some consistent changes were observed. In ciGEnC, VEGF-D expression 
was up-regulated at 168h in response to high glucose. Its receptor, VEGFR-3, showed an 
increase in expression at 2h exposure, followed by a decrease in expression at 168h. In ciPod, 
VEGFR-3 expression was down-regulated at both time points. CXCL10 an anti-angiogenic 
chemokine was down-regulated in both cell lines at each time point. Western blotting and 
immunofluorescence was used to confirm expression of these genes and investigate high 
glucose-induced changes at the protein level. The biological significance of the expression 
changes observed will be confirmed by studying effects on cellular barrier properties.
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Curcumin (Diferuloylmethane) Attenuated VEGF Overexpression in Early 
Nephropathy in a Rat Model of Type II Diabetes  Shobha Pandey, Wyatt 
McMahon, Sharma Prabhakar.  Internal Medicine, Texas Tech University Health 
Sciences Center, Lubbock, TX.


Experimental data indicates that early diabetic nephropathy is characterized by 
increased VEGF activity, which is incriminated in eNOS activation and glomerular 
hyperfiltration. Because recent studies demonstrated that curcumin, an active ingredient of 
turmeric has anti-oxidant and anti-fibrotic effects in many tissues, we tested the renal effects 
of curcumin in early diabetic nephropathy. Obese ZSF rats, a rat model for nephropathy in 
type II diabetes, were fed from week 8 to 16 with high calorie Purina 5008 chow to maintain 
hyperglycemia and curcumin in drinking water at 1 mg/ml. The control group had plain 
water without curcumin. Renal function, protein excretion rates and urinary NO metabolites 
(NOx) were measured at the start and the end of the study. Rats were sacrificed at 16th 
week and the kidneys harvested to examine renal expression of VEGF. Our results showed 
that curcumin was well tolerated as indicated by the food and water consumption logs and 
increase in body weights. The VEGF expression in the kidney was signficantly decreased 
at week 16 in curcumin treated obese ZSF rats compared to control obese ZSF rats.
Effects of Curcumin on ZSF rats at 16 weeks


BW (gms) urine pr (mg/G creat) Urinary NOx (µ M/G creat)
Control ZSF rats 535±43 549±32 24.3±4.6
Curcumin ZSF rats 549±41 346±17* 14.6±2.8*
N=4 in all groups, * P<0.05 vs control


These changes correlated with a decrease in urinary protein excretion and NO 
metabolites, suggesting that curcumin may directly or through VEGF inhibition decrease 
renal NO production. Furthermore the hyperfiltration was significantly attenuated as 
indicated by creatinine clearance studies. We conclude that curcumin may have beneficial 
effects in the early phase of DN by inhibiting VEGF activation and NO mediated renal 
effects.
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Role of Circulating Insulin-Like Growth Factor-I (IGF-I) in the 
Pathogenesis of Diabetic Renal Hypertrophy  Daniel Landau,1 Jaclyn Biada,2 
Ariel Troib,1 Sumita Sood,2 Yu Chen,2 Shoshana Yakar,3 Derek Leroith,3 Yael 
Segev,1 Ralph Rabkin.2  1Pediatrics and Immunology, Ben Gurion University, 
Beer Sheva, Israel; 2Nephrology, Stanford University, Palo Alto, CA; 3Medicine, 
Mount Sinai School of Medicine, NY.


Study Purpose: The early increase in kidney IGF-I peptide (in spite of a decrease in 
renal IGF-I mRNA) following the induction of insulin dependent diabetes (DM) may be a 
mediator of renal hypertrophy. Increased renal IGF-1 binding protein-1 levels are present 
in DM and may trap circulating IGF-I and account for the increased kidney IGF-I. Thus to 
determine whether circulating IGF-I does indeed cause diabetic renal hypertrophy we studied 
mice with global deletion of the ALS gene and specific deletion of the IGF-I gene limited 
to liver only (ALS/LID mice). These mice have markedly reduced serum IGF-I levels and 
reduced linear growth, but normal local kidney IGF-I mRNA expression. Methods: DM 
was induced with STZ. Study groups: 1. Wild-type placebo treated (WT-C); 2. WT diabetic 
(WT-DM); 3. ALS/LID placebo (IGF-I deficient, ID); 4. ALS LID DM (ID-DM). Animals 
were sacrificed after 21 days of DM. Results: Blood glucose levels were not elevated in 
the ID group in comparison to WT-C. Glucose levels were more elevated in the ID-DM 
group Vs WT-DM. Average systolic BP was unchanged between groups. Body weight was 
lower in ID Vs WT-C more decreased in ID-DM Vs WT-DM. Serum IGF-I levels were 
markedly decreased in ID and ID-DM animals (< 5% of WT-C and WT-D levels) without 
difference between these 2 groups. Absolute kidney weight was significantly decreased 
in the ID group only. Kidney weight as percent body weight was increased in the ID-DM 
vs ID group (2.02±0.02 Vs 1.37±0.08% p< 0.05). Kidney IGF-I protein content (405±20 
ng/g in WT-DM) was decreased in ID-DM and ID groups, but was decreased even more 
in the ID-DM group (154±10 Vs 214±36 ng/g in ID-DM Vs ID, p<0.05). Conclusions: 
DM induces a significant renal hypertrophy in serum IGF-I deficient diabetic mice despite 
markedly reduced kidney IGF-1 levels (>90% reduction). This all suggests that circulating 
IGF-1 derived from liver, does not play a role in diabetic renal hypertrophy.


Disclosure of Financial Relationships: nothing to disclose
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Changes in Renal Gene Expression in Early Experimental Diabetes in Rat  
Magdalena Mazagova, Robert H. Henning, Marry Duin, Azuwerus van Buiten, 
Maria Sandovici, Leo E. Deelman.  Clinical Pharmacology, University Medical 
Center Groningen, Groningen, Netherlands.


Introduction and aims: Diabetic nephropathy is a chronic kidney disease characterized 
by the development of tubulointerstitial and glomerular fibrosis several weeks after the 
onset of diabetes. The pathways leading to fibrosis are initiated early after induction of 
diabetes, as pre-fibrotic markers are detectable within 7 days of diabetes. In the current 
study, we aimed at identifying genes associated with renal pre-fibrosis in the first week 
after induction of diabetes in the rat streptozotocin (STZ) model.


Methods: Rats were made diabetic by injection of STZ. mRNA was isolated from 
kidneys at days 1, 2, 4 and 7 after STZ induction. A non-diabetic control group was included. 
mRNAs for individual time points were pooled, labeled with Cy5- or Cy3. Arrays were 
performed with a dye-swap.


Array analysis: Time curves were constructed to show expression levels of individual 
genes within the first week of diabetes compared to non-diabetic controls. The area under the 
curve (AUC) was calculated to quantify the level of changed gene expression in diabetes. 
Array data were confirmed by RT-PCR. In our analysis we focused on genes involved in 
inflammation, extracellular matrix formation, metabolism and oxidative stress.


Results: 26.974 of the 26.987 genes on the array passed the quality control test. A 
frequency histogram of AUCs showed a normal distribution. 290 genes were outside 
3 standard deviations from the average and were considered significantly changed. 
Surprisingly, we did not find any changes in the expression of genes involved in TGF-β 
signaling. Prominent genes identified to be upregulated included Insulin-like growth factor 
I, Fgf15, Tieg and GDF-15. These factors may interact with TGF-β induction. Upregulation 
of these genes was confirmed by RT-PCR.


Conclusions: We have identified several new renal genes which are associated with the 
induction of diabetes. Our study suggests that these genes may be involved with the initiation 
of pre-fibrosis in early diabetes. Establishment of early genes and their activated pathways 
may identify targets for novel therapeutic approaches in diabetic nephropathy.
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LC-MS/MS-Based Proteomic Analysis of the Proteins Secreted by Human 
Renal Proximal Tubular Epithelial Cells Reveals Insulin-Like Growth 
Factor-Binding Protein-Related Protein 1 (IGFBP-rP1) as a Potential 
Proteomic Biomarker Associated with Diabetic Nephropathy  Yumi 
Takiyama,1 Jun Watanabe,1 Jun Honjo,1 Hidemitsu Sakagami,1 Yuichi Makino,1 
Yasutaka Takeda,1 Yukihiro Fujita,1 Masatoshi Tateno,2 Masakazu Haneda.1  
1Medicine, Asahikawa Medical College, Asahikawa, Japan; 2Pathology, 
Asahikawa Medical College, Asahikiwa, Japan.


Accumulating evidences in diabetic nephropathy (DN) have confirmed that the 
progressive renal failure better correlates with tubular injury than with glomerulopathy. 
To better understand the changes in protein expression involved in the tubular injury, and 
to identify potential biomarkers, we conducted a LC-MS/MS-based proteomic analysis of 
the cultured media of human renal proximal epithelial cells (HRPTEC). Several proteins 
were identified to be driven by TGF-β1, one of which was 33 kDa insulin-like growth 
factor-binding protein-related protein 1 (IGFBP-rP1). Then, we studied the regulation of 
IGFBP-rP1 expression in HRPTEC, and performed Western blot analysis for IGFBP-rP1 
using the urinary samples of type 2 diabetic subjects.


TGF-β1 upregulated the expressions of IGFBP-rP1 mRNA and protein in a dose- 
and time-dependent fashion. The genetic inhibition of siRNAs for Smad-2 and 4 
apparently inhibited the stimulatory effect of TGF-β1 on IGFBP-rP1 expression. In the 
immunohistochemical analysis, IGFBP-rP1 was localized to the cytoplasm of tubular cells 
but not of glomerular cells in diabetic kidney. We recruited 26 type 2 diabetic patients 
(eleven males) with nonproteinuric (n=17) and overt DN (n=9). Western blot analysis 
showed the noncleaved form (33 kDa) and the cleaved form (25 kDa) of IGFBP-rP1 in 
these urinary samples. In nine proteinuric subjects, eight urinary samples showed excretion 
of the cleaved form IGFBP-rP1, whereas one urinary sample in non-DN(p<0.0001, 
compared with the two-tailed Fisher’s exact test), suggesting that the appearance of the 
cleaved form IGFBP-rP1 in urine could be changes in the proteolytic activity associated 
with the proximal tubule.


In conclusion, our data suggest that IGFBP-rP1 represents the potential biomarker for 
the tubular injury in type 2 DN.


Disclosure of Financial Relationships: nothing to disclose
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HB-EGF Release Mediates Glucose-Induced Transactivation of the 
Epidermal Growth Factor Receptor in Mesangial Cells  Suresh Kumar, 
Fangfang Peng, Dongcheng Wu, Bo Gao, Alistair J. Ingram, Joan C. Krepinsky.  
Medicine, McMaster University, Hamilton, ON, Canada.


Glomerular matrix accumulation is a hallmark of diabetic nephropathy. We have shown 
that the serine/threonine kinase Akt mediates high glucose (HG)-induced transforming 
growth factor (TGF)β1 upregulation in mesangial cells (MC), and that this requires 
transactivation of the epidermal growth factor receptor (EGFR). Here we study the 
mechanism of EGFR transactivation by HG.


In primary rat MC, EGFR transactivation and downstream Akt activation by 1h of HG 
(30mM) were not affected by inhibitors of protein kinase C, reactive oxygen species or the 
angiotensin II AT1 receptor. However, the general metalloprotease inhibitor GM6001, as 
well as HB-EGF inhibitors (heparin, CRM197 and neutralizing anti-HB-EGF) prevented 
both EGFR and Akt activation. Using MC stably transfected with the HB-EGF-ALP 
(alkaline phosphatase) construct, we demonstrated release of HB-EGF into the medium by 
30min of HG as assessed by an increase in alkaline phosphatase activity. This was blocked 
by metalloprotease inhibition with GM6001. One of the metalloproteases shown to cleave 
proHB-EGF is ADAM17 (TACE). Its inhibition with TAPI-2 also prevented EGFR and 
Akt activation, as well as HB-EGF release into the medium. siRNA to either ADAM17 
or HB-EGF prevented HG-induced EGFR transactivation. We have previously shown 
that EGFR/Akt signaling increases TGFβ1 transcription through the transcription factor 
AP-1. HG-induced AP-1 activation, as assessed by EMSA, was abrogated by inhibitors of 
metalloproteases (GM6001), HB-EGF (heparin, anti-HB-EGF) and ADAM17 (TAPI-2). 
HB-EGF and ADAM17 siRNA also prevented AP-1 activation. Finally, these inhibitors 
and siRNA prevented TGFβ1 upregulation as assessed by TGFβ1 promoter luciferase 
activation and northern analysis.
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Thus, HG-induced EGFR transactivation in MC is mediated by the release of HB-EGF 
which requires activity of the metalloprotease ADAM17. Further studies will identify the 
mechanism of ADAM17 activation. Targeting upstream mediators of EGFR transactivation 
including HB-EGF or ADAM17 provide novel therapeutic targets for the treatment of 
diabetic nephropathy.


Disclosure of Financial Relationships: nothing to disclose
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ETB Receptor Blockade Exacerbates Proteinuria in Experimental Diabetes  
John White,1,3 Erin Mezzetti,2 David M. Pollock,2,3 Jennifer S. Pollock.2  
1Medicine, Section of Nephrology, Medical College of Georgia, Augusta, GA; 
2Vascular Biology Center, Medical College of Georgia, Augusta, GA; 3Diabetes 
and Obesity Discovery Institute, Medical College of Georgia, Augusta, GA.


Emerging data suggests endothelin (ET) has a central role in the pathogenesis of 
diabetic nephropathy. Selective ETA receptor and dual ETA/B receptor blockade decreases 
proteinuria and glomerulosclerosis in experimental diabetes (DM) models. However, it is 
unknown whether selective ETB receptor blockade may have clinical importance. Here, we 
evaluate the relation of blood pressure and ETB blockade on proteinuria in experimental 
DM. DM was induced by i.v. streptozotocin (65 mg/kg BW) injection in male SD rats (n 
= 10). Partial insulin replacement was given to maintain modest hyperglycemia. After 3 
weeks, all rats received the ETB antagonist (ABT-192621; 30mg/kg/d) orally for one week 
and were divided into 2 groups: 1) ETB antagonist alone, and 2) ETB antagonist + triple 
therapy (hydralazine; 30 mg/kg/d; hydrochlorothiazide; 10 mg/kg/d; reserpine; 0.2 mg/
kg/d). BP was obtained in a separate group of rats (n = 6) by telemetry. Rats were placed 
in metabolic cages immediately before and 7 days after ETB antagonist treatment for 24 
hour urine collections. The mean blood glucose during the study was 279±20.5 SEM mg/
dL. Mean BP after 3 weeks of DM was 103 ± 0.6 mmHg and increased significantly after 
ETB antagonist treatment (129 ± 1.3 mmHg). After 3 weeks of DM, proteinuria was 34 
± 6.2 mg/day, which further increased after ETB antagonist treatment (83 ± 24 mg/day; 
p=0.01). The ETB dependent increase in proteinuria was abolished with triple therapy (19 ± 
2.2 mg/day; p = 0.01). These results indicate that selective ETB receptor blockade increases 
blood pressure and proteinuria in STZ-induced diabetes. Triple therapy ameliorates the 
effect of ETB blockade on proteinuria implicating systemic hypertension as the primary 
cause of renal damage. As previous studies suggest a benefit of ETA receptor blockade 
independent of BP, more studies are needed to elucidate the intrinsic renal effects of the 
ETA and ETB receptors in DM.
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Intermittent Administration of a Sustained-Release Prostacyclin Analog 
ONO-1301 MS Ameliorates Renal Alterations in a Rat Type 1 Diabetes 
Model  Hiroko Yamasaki,1 Yohei Maeshima,1 Tatsuyo Nasu,1 Daisuke Saito,1 
Katsuyuki Tanabe,1 Hitoshi Sugiyama,2 Yoshiki Sakai,3 Hirofumi Makino.1  
1Medicine and Clinical Science, Okayama Univ., Okayama, Japan; 2Center 
for CKD and Peritoneal Dialysis, Okayama Univ., Okayama, Japan; 3Ono 
Pharmaceutical Co., Ltd., Osaka, Japan.


Diabetic nephropathy is the most common pathological disorder predisposing end-
stage renal disease, and novel therapeutic approaches are required. ONO-1301 is a novel 
sustained-release prostacyclin analog possessing thromboxane synthase inhibitory activity. 
We recently observed the therapeutic efficacies of ONO-1301MS on tubulointerstitial 
injuries in a mouse unilateral ureteral obstruction model. Here, we aimed to investigate 
the therapeutic efficacies of ONO-1301MS in a rat type 1 diabetic nephropathy model. 
Streptozotocin(STZ)-induced diabetic female SD rats received subcutaneous injections 
of vehicle or ONO-1301MS (ONO; 10 mg/kg) every 3 weeks. Animals were sacrificed 
on Week 12. Cultured mouse mesangial cells (Mes13) were stimulated with high ambient 
glucose (HG; 25 mM) in the presence of ONO-1301(1-100 nM) for 24 hrs. Treatment with 
ONO resulted in sustained thrapeutic plasma levels of ONO-1301. Although ONO did not 
affect hyperglycemia, body weight, renal weight or renal function, significant inhibitory 
effects on albuminuria, glomerular hypertrophy, mesangial matrix accumulation, glomerular 
accumulation of type IV collagen and ED-1+ monocyte infiltration (immunohistochemistry) 
compared with vehicle-treatment were observed. Increase in glomerular levels of TGF-beta1 
and the number of glomerular alpha-SMA+ cells in diabetic animals were significantly 
inhibited by ONO (immunohistochemistry). The renal levels of HGF were significantly 
increased in ONO-treated diabetic animals. In addition, ONO-1301 dose-dependently 
suppressed the increase of TGF-beta induced by HG in cultured mouse mesangial cells 
(immunoblot). Taken together, these results suggest the potential therapeutic efficacy of 
intermittent administration of ONO-1301MS in treating diabetic nephropathy potentially 
via inducing HGF, thus counteracting the pro-fibrotic effects of TGF-beta, and via its direct 
effects on mesangial cells.
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Induction of Senescence Response in Human Peritoneal Mesothelial 
Cells Treated with Dialysis Solutions  Janusz Witowski,1,2 Justyna Mikula-
Pietrasik,1 Achim Jörres.2  1Pathophysiology, Poznan University of Medical 
Sciences, Poznan, Poland; 2Nephrology & Medical Intensive Care, Charite 
– Universitätsmedizin Berlin, Berlin, Germany.


Cellular senescence is a complex biological response initiated by stimuli that may 
jeopardize the integrity of the genome. We have previously demonstrated that human 
peritoneal mesothelial cells (HPMC) are very prone to oxidative stress-induced premature 
senescence and that high glucose can accelerate the process. Peritoneal dialysis fluids 
(PDF) contain either glucose or glucose polymers which may undergo degradation to form 
glucose degradation products (GDP) with a known cytotoxic potential. We have therefore 
examined the senescence response in HPMC treated with PDF containing various osmotic 
agents and differing in the GDP contents.


Experiments were performed on early-passage cultures of primary omentum-derived 
HPMC obtained from different donors (n=5). Cells were exposed to PDF mixed with 
an equal volume of standard culture medium for up to 8 days. The following PDF were 
used: CAPD2/3 (Fresenius, 2.3% glucose, single bag), CAPD2/3 balance (Fresenius, 
2.3% glucose, dual chamber bag), Extraneal (Baxter, 7.5% icodextrin). Control cells 
received medium mixed with Hanks’ Balanced Salt Solution to normalize for the effect 
of dilution. At regular time intervals PDF were removed and cells were fixed and stained 
for senescence-associated β-galactosidase (SA-β-Gal). Cells were assessed under the 
microscope and the percentage of positively stained cells in each group was recorded. The 
data were analyzed by Anova.
Results (%; means ± sem):


Day 2 Day 5 Day 8
Control 5.8 ± 2.7 6.8 ± 3.5 4.8 ± 2.3
CAPD2/3 26.0 ± 4.0 (a,b) 27.8 ± 5.0 (a,b) 43.6 ± 10.4 (a,b)
CAPD2/3 balance 8.4.0 ± 2.2 9.8 ±1.6 14.0 ± 6.8
Extraneal 24.0 ± 6.9 (a,b) 33.2 ± 7.7 (a,b) 56.2 ± 11.6 (a,b)
a – statistically significant difference vs. control b – statistically significant difference vs. balance


These results indicate that exposure to GDP-containing PDF may lead to the 
development of senescent phenotype in HPMC.


Disclosure of Financial Relationships: grant/research support: Fresenius Medical 
Care.
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Benfotiamine Prevents Peritoneal Damage and Improves Residual Kidney 
Function in a PD Model in Uremic Rats  Lars P. Kihm,1 Sandra Müller-
Krebs,1 Julia Klein,1 Laura Mertes,1 Gregory Ehrlich,1 Marie-Luise Gross,2 
Paul Thornalley,3 Vedat Schwenger,1 Martin G. Zeier.1  1Nephrology, University 
of Heidelberg, Heidelberg, Germany; 2Pathology, University of Heidelberg, 
Heidelberg, Germany; 3Clinical Sciences Research Institute, Warwick Medical 
School, Coventry, United Kingdom.


INTRODUCTION AND AIMS: Peritoneal dialysis (PD) is limited by glucose 
dgradation product (GDP) mediated structural and functional changes of the peritoneum 
and a decline of residual kidney function. Previous studies in non uremic conditions 
demonstrated the ability of the lipid-soluble thiamine derivative benfotiamine to decrease 
hyperglycaemia induced tissue damage by an activation of transketolase.


METHODS: 6 groups of 12 Sprague Dawley (SD) rats each received either a sham 
operation or a subtotal nephrectomy (SNX) followed by a treatment period of 12 weeks ± 
oral benfotiamine substitution and ± injection of PD fluid twice daily respectively. After 12 
weeks transketolase expression in the kidney, peritoneum and full blood as well as peritoneal 
and kidney damage quantitated by morphometric analysis and immunohistochemical 
stainings was evaluated.


RESULTS: Transketolase activity of the peritoneum, the kidney and full blood revealed 
a significant increase in animals treated with benfotiamine. The peritoneum of rats without 
benfotiamine substitution showed a significantly exceeded submesothelial thickness (SNX 
145.2±4.17 µm vs. SNX plus benfotiamine 102.5±1.98 µm; p<0.0001) and a significantly 
increased staining for RAGE, MGO, CML, αSMA, TGF-β1 and VEGF. The mini-PET 
revealed a slower transport type in animals treated with benfotiamine. Animals treated 
with benfotiamine revealed a significant decrease of albuminuria (SNX 95.7±15.8 mg/d 
vs. SNX plus benfotiamine 47.2±10.5 mg/d; p=0.01) and of tubulointerstitial fibrosis and 
glomerular staining for RAGE (SNX 1.56±0.17 vs. SNX plus benfotiamine 0.70±0.21; 
p<0.01), CML and VEGF.


CONCLUSIONS: The study demonstrates that oral benfotiamine substitution resulted 
in a improved residual renal function, decreased peritoneal damage and a functional benefit 
in a PD model in uremic rats.


Disclosure of Financial Relationships: nothing to disclose
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Investigation of Longitudinal Protein Changes in Peritoneal Dialysate 
of Children, Using Proteomics Technology  Leo A. H. Monnens,1 Renske 
Raaijmakers,1 Jolein Gloerich,2 Johannes L. Willems,3 Elizabeth A. M. 
Cornelissen,1 Cornelis H. Schröder,4 Lambert P. W. J. van den Heuvel.2  
1Pediatric Nephrology, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands; 2Laboratory of Pediatrics and Neurology, Nijmegen Proteomics 
Facility, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 
3Clinical Chemistry, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands; 4Pediatrics, Gelre Hospital, Apeldoorn, Netherlands.


Aim:
Proteomic technologies offer a high-throughput analysis of the expression of proteins in 


biological samples. We performed a longitudinal study to examine whether specific proteins 
vary in the course of the dialysis period, possibly reflecting changes in the functioning of 
the peritoneal membrane.


Methods:
The dialysate of 7 paediatric PD patients (age 0.5 to 10 years), was collected in the 


first year of dialysis (t0) from the 2 hour dwell of a peritoneal equilibrium test with 3.86% 
glucose and again 2 years later (t1). Samples were concentrated, purified and run on a 
10% 1D-SDS-PAGE and in-gel digested with trypsin. Afterwards peptides were separated 
with nano scale high performance liquid chromatography on a reversed phase column. 
Peptide mass and masses of their respective fragment ions were determined by subsequent 
mass spectrometry (MS) and MS/MS and searched against the NCBI database. Relative 
quantification was performed with spectral counts (unique ions per protein) and normalized 
on the total counts in a sample. All samples were measured twice.


Results:
A total number of 186 proteins was identified in 14 samples from 7 patients. The 


protein orosomucoid was found to be present in higher concentration in all samples at t1, 
compared to t0. (p=0.006). Orosomucoid is an acute phase protein, that is upregulated in 
states of inflammatation and tissue damage.


Conclusions:
Increased concentration of orosomucoid was found in all patients after 2 years of 


dialysis, reflecting an increase in inflammation with longer time on dialysis. Further studies 
with a longer follow-up will reveal the predictive value of the orosomucoid concentration 
in dialysate for changes in peritoneal transport in long-term dialysis
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Role of a Novel Growth Factor, Pleiotrophin, in Peritoneal Fibrosis  
Hideki Yokoi,1,2 Masato Kasahara,1,2 Masahi Mukoyama,1 Kiyoshi Mori,1 
Yoko Saito,1 Yoshihisa Ogawa,1 Takashige Kuwabara,1 Hirotaka Imamaki,1 
Tomoko Kawanishi,1 Hisako Muramatsu,3 Takashi Muramatsu,4 Akira 
Sugawara,1 Kazuwa Nakao.1  1Department of Medicine and Clinical Science, 
Kyoto University Graduate School of Medicine, Kyoto, Japan; 2Division of 
Nephrology and Blood Purification, Kobe Institute of Biomedical Research and 
Innovation, Kobe, Hyogo, Japan; 3Department of Health and Nutrition, Faculty 
of Psychological and Physical Science, Aichi Gakuin University, Nissin, Aichi, 
Japan; 4Department of Health Science, Faculty of Psychological and Physical 
Science, Aichi Gakuin University, Nissin, Aichi, Japan.


Long-term use of peritoneal dialysis induces peritoneal fibrosis and increased peritoneal 
vascularization with vasculopathy. Angiogenesis and inflammatory mediators were 
involved at an early stage in the pathogenesis, exact mechanisms to peritoneal sclerosis 
are still elusive. We compared gene expression in the peritoneum of peritoneal fibrosis 
model mice using microarray analysis. One of upregulated genes in peritoneal fibrosis 
model was pleiotrophin (PTN). PTN is a member of the midkine family, involved in renal 
development, cell differentiation and tumor angiogenesis. Expression of PTN mRNA from 
the parietal peritoneum in CG-treated mice was 22 times higher than that from vehicle-
treated mice. Immunohistochemical study showed that PTN was present in mesothelial cells, 
fibroblasts-like cells and endothelial cells within the underlying submesothelial compact 
zones. Recombinant PTN stimulated mitogenesis and migration in cultured mesothelial 
cells. Next, we examined the effect of pleiotrophin in peritoneal fibrosis, using PTN-KO 
mice. CG-treated PTN-KO mice reduced mRNA expression of fibrosis-related genes, such 
as TGF-β1, connective tissue growth factor (CTGF), fibronectin and COL1A1. TNF-α 
and IL-1 β mRNA expression was also decreased in CG-treated PTN-KO mice. Finally, 
we identified that PTN was expressed by human peritoneal biopsy samples and found in 
peritoneal dialysate. These results indicate that PTN is upregulated in the peritoneum during 
the development of experimental peritoneal fibrosis, and that the PTN can be involved in 
fibrosis and inflammation during peritoneal fibrosis.


Disclosure of Financial Relationships: grant/research support: This study was partly 
supported by Japan Baxter PD Fund.
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Are Ex Vivo Mesothelial Cells Representative of the Change of In Vivo 
Epithelial-to-Mesenchymal Transition of Peritoneal Membrane?  Ji-Hyung 
Cho,1,2 Jun-Young Do,3 Eun-Joo Oh,1,2 Hye-Myung Ryu,1,2 So-Young Park,3 
San-Ok Kim,3 Seung-Hyea Hyun,1,2 Hye-Jin Seo,1,2 Gun-Hyun Kim,1,2 Ji-Young 
Choi,1,2 Chan-Duck Kim,1,2 Sun-Hee Park,1,2 Yong-Lim Kim.1,2  1Department of 
Internal Medicine, Kyungpook National University School of Medicine, Daegu, 
Republic of Korea; 2Clinical Research Center for End Stage Renal Disease in 
Korea, Daegu, Republic of Korea; 3Department of Internal Medicine, Yeungnam 
University Hospital, Daegu, Republic of Korea.


Objective: To evaluate the validity of ex vivo study for reflecting the changes of in 
vivo epithelial-to-mesenchymal transition (EMT) in a rat model of peritoneal dialysis 
(PD). Methods: Male SD rats were divided into three groups: group C (n=12), without 
dialysis; group D (n=12), infused with 4.25% Dianeal; and group P (n=11), with 4.25% 
Physioneal. In groups D and P, the animals were infused with 25 ml of PD fluid, twice 
daily for 8 weeks. Peritoneal transport rates of each animal were assessed at baseline, 4, 
and 8 weeks of PD. (1) In vivo study: Morphometric analyses of the peritoneal membrane 
were done at week 8. The expression of EMT markers was analyzed by RT-PCR and 
Western blot. (2) Ex vivo study: After peritoneal mesothelial cells in PD effluent were 
cultured to confluence, cell scores were measured using LM. The expression of the same 
EMT markers was also examined. (3) Finally, we investigated the correlation between in 
vivo and ex vivo results. Results: (1) In vivo study: PD for 8 weeks induced significant 
EMT. The expression of EMT markers (α-SMA/E-cadherin ratio, MMP-2, and snail) in 
group D seemed to be increased compared to group P. The correlation among in vivo EMT 
markers was significant. (2) Ex vivo study: The cell score increased with time on PD. The 
expression of EMT markers in cells derived from group D was not different from group P. 
(3) The cell score did not correlated with the EMT markers in peritoneal tissue. The EMT 
markers of ex vivo cell did not correlated with those of in vivo. Conclusion: In this animal 
study, ex vivo findings do not reflect the EMT changes in peritoneum. The improvements 
of currently used methodology for ex vivo study may be needed.
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Biofilm Infections in Peritoneal Dialysis-Related Peritonitis: Comparison 
of Standard MIC and MBEC in the Evaluation of Antibiotic Sensitivity of 
Staphylococcus aureus  Louis P. Girard,1 Howard Ceri,2 Allan P. Gibb,3 Ron 
Read,4 Merle Olson,2 Farshad Sepandj.1  1Medicine, Division of Nephrology, 
University of Calgary, Calgary, AB, Canada; 2Biological Sciences, University 
of Calgary, Calgary, AB, Canada; 3Microbiology and Infectious Diseases, 
University of Calgary, Calgary, AB, Canada; 4Medicine, Division of Infectious 
Diseases, University of Calgary, Calgary, AB, Canada.


Peritoneal dialysis (PD) related peritonitis is a common and morbid complication of PD. 
Bacteria are able to create a biofilm on the PD catheter, which can be a source of recurrent 
infection. Biofilms undergo a phenotypic change resulting in increased antibiotic resistance. 
Twenty one clinical isolates of patients with PD peritonitis secondary to Staphylococcus 
aureus were collected. They were analyzed for their antibiotic susceptibility in the planktonic 
form using the standard Minimum Inhibitory Concentration (MIC) and in a biofilm using 
Minimum Biofilm Eradication Concentration (MBEC). Chi square was used to compare 
the sensitivity results. The isolates were susceptible to all of the antibiotics tested using 
MIC. Every antibiotic except Gentamicin lost its efficacy when the bacteria were grown 
in a biofilm (p >0.05). The change in susceptibility was statistically significant to a level 
of p <0.001 for all antibiotics tested. MBEC testing should be considered in PD peritonitis 
that is long standing, recurrent, or not responsive to therapy as a biofilm may be present. 
Gentamicin should be strongly considered over other agents for empiric gram negative 
coverage as it may be providing synergy in the setting of Staphylococcus aureus. Also, 
the newer anti-Staphylococcal drugs should be tested in terms of their performance in a 
biofilm with the MBEC method.
Table 1: MIC and MBEC for Clinical Isolates of MSSA


Sensitive by MIC Sensitive by MBEC P-Value
Cefazolin 20 1 < 0.001
Ciprofloxacin 21 4 <0.001
Clindamycin 21 4 <0.001
Gentamicin 21 17 >0.05
Rifampicin 21 6 <0.001
Vancomycin 21 3 <0.001
Vanco:Rif 21 10 <0.001
Oxacillin 21 1 <0.001
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Clinical Value of Including Peritoneal Clearance of β2 Microglobulin in the 
Routine Assessment of Peritoneal Membrane Transporter Status  TC Keng, 
SK Lim, K. P. Ng, L. P. Tan, YB Chong, WY Kong, C. M. Wong, Si-Yen Tan.  
University Malaya Medical Center, Kuala Lumpur, Malaysia.


Introduction
Clearance of β2microglobulin (β2M) in dialysis patients is insufficient to keep up with its 


daily production, leading to development of dialysis-related amyloidosis (DRA). Clearance 
of β2M depends on dialysis modality and flux of dialysis membrane is therefore now partly 
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determined by its ability to clear β2M. The efficacy of peritoneal membrane in clearing β2M 
is not a parameter measured routinely in peritoneal membrane function study. We therefore 
conducted a pilot study to determine the methodology and assess the utility in measuring 
clearance of β2M as part of the peritoneal equilibration test (PET).


Method
Thirty eight patients on chronic ambulatory peritoneal dialysis (CAPD) were recruited. 


All were established on CAPD for at least 3 months and did not have peritonitis in the 
preceding 4 weeks. Samples were collected as per protocol for PET and blood drawn for 
creatinine, urea, glucose and β2M levels.


Results
Levels of serum β2M, peritoneal clearance (PCL) and dialysate/plasma ratio (D/P) for 


creatinine and β2M for each transporter status are summarized in enclosed table.


TRANSPORTER 
STATUS


D/P 
CREATININE D/P β2M PCL CREATININE 


(L/week/1.73m2)
PCL β2M 
(L/week/1.73m2)


SERUM 
β2M 
(mg/L)


High Average 0.696 0.130 48.22 8.80 26.74
Low Average 0.531 0.076 42.94 6.56 32.73
Low 0.378 0.058 32.63 4.87 26.93


Average PCL of β2M was 7.06L/week/1.73m2 and average PCL of creatinine was 
43.15L/week/1.73m2. PCL of β2M correlated positively with transporter status, but not 
with serum β2M levels which were however significantly associated with residual renal 
function and duration of dialysis.


Conclusions
Our preliminary findings suggest that unlike in patients on low flux haemodialysis, 


there is clearance of β2M in patients on CAPD and this correlates positively with transporter 
status of the peritoneal membrane. The impact of this on risk for DRA and other clinical 
outcomes remains to be determined and the clinical benefit of measuring PCL of β2M on 
a routine basis as part of the PET protocol will need further evaluation.
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The Peritoneal Fibrosis Induced by a Peritoneal Dialysate Exposure Is 
Enhanced by Acatalasemia  Keiichi Takiue,1 Shinji Kitamura,1 Masashi 
Kitagawa,1 Tatsuyuki Inoue,1 Hiroshi Morinaga,1 Shigeru Akagi,2 Yohei 
Maeshima,1 Da-Hong Wang,3 Noriyoshi Masuoka,4 Keiki Ogino,3 Hitoshi 
Sugiyama,2 Hirofumi Makino.1  1Medicine and Clinical Science, Okayama 
Univ. Graduate School, Okayama, Japan; 2Center for CKD and Peritoneal 
Dialysis, Okayama Univ. Graduate School, Okayama, Japan; 3Public Health, 
Okayama Univ. Graduate School, Okayama, Japan; 4Life Science, Okayama 
Univ. Science, Okayama, Japan.


[Introduction and aims] Peritoneal dialysis (PD) patients may experience severe 
complications associated with PD therapy. These complications can lead to a deterioration 
of the peritoneal function. In general, the peritoneal function declines due to stimulation by 
PD solutions during long term PD therapy. However, little is known about the mechanism 
of such peritoneal deterioration during PD therapy. This study shows that oxidant stress 
plays an important role in the system of maintaining peritoneal function on PD. [Methods] 
The effect of a catalase deficiency on peritoneal fibrosis has been studied in homozygous 
acatalasemic mutant mice (C3H/AnLCsb) or wild-type mice (C3H/AnLCsa). A PD tube was 
inserted into mice, and saline, a low glucose (1.5%) solution (LG), a high glucose (4.25%) 
solution (HG) and an icodextrin solution were administered from 1 to 3 times per day for 2 
weeks. After that procedure, we sacrificed the mice and analyzed the peritoneal membrane. 
[Results] The peritoneal thicknesses in the acatalasemic mutant mice were thicker than 
in the wild type mice. As a result, alterations of the peritoneal thickness were observed 
on both the parietal side and the visceral side. The peritoneal thickness of the HG group 
was thicker than that in the LG group in the acatalasemic mice. The effect of high glucose 
therefore leads to the accumulation of lipid peroxidation products, such as 4-hydroxy-
2-nonenal and malondialdehyde in the thickened peritoneum. These data suggested that 
oxidant stress plays an important role in maintaining the peritoneum. [Conclusions] This 
study suggested that oxidant stress plays an important role in maintaining the protective 
system associated with peritoneal sclerosis in patients on PD.
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Peritoneal Protection by Selective Mineral Corticoid Receptor Blockade 
in Rats with Experimental Peritoneal Dialysis  Yosuke Tayama, Hajime 
Hasegawa, Kaori Takayanagi, Akihiko Matsuda, Taisuke Shimizu, Juko Asakura, 
Takatsugu Iwashita, Mari Yamashiro, Chie Noiri, Satoko Nakamura, Tetsuya 
Mitarai.  Department of Nephrology and Hypertension, Saitama Medical Center, 
Saitama Medical University, Kawaqoe, Saitama, Japan.


Peritoneal damage following repeated peritonitis is a major cause of withdrawal from 
peritoneal dialysis. The aim of this work is to study the advantage of selective mineral 
corticoid receptor (MR) blockade on the peritoneal damage in rat model mimicking 
peritoneal dialysis and repeated peritonitis.


Dialysate of human-use (Terumo Co., Midperic 400®, 100 mL/kg) was injected 
ip into male SD rats (7 weeks old) for 6 days a week for 4 weeks. Lipopolysaccharide 
(LPS, 0.6 mg/kg, ip, at day 8, 10, 12, 22, 24 and 26) and eplerenone (EPL, 100 mg/kg, 
po daily) were administered into some animals. Animals were divided into three groups, 
(1) dialysate injection (P group), (2) dialysate with LPS administration (L group) and 
(3) dialysate with LPS and EPL administration (E group). After 4 weeks, animals were 
applied to peritoneal equivalent test (PET, injected 20 mL of dialysate was sampled after 


4 h) before sampling.
In the PET study, ultrafiltration volume (UFV) and D4/D0 glucose were significantly 


decreased in L, and D/P Cr was significantly increased in L. The deterioration of the 
parameters in L was not seen in E (UFV: 3.5±0.5 in P, -3.3±2.7 in L, 3.2±0.6 mL in E; 
D4/D0 glucose: 0.20±0.01 in P, 0.10±0.02 in L, 0.17±0.02 in E; D/P Cr: 0.80±0.07 in P, 
1.10±0.10 in L, 0.77±0.11 in E). In the histological analysis, peritoneal thickening observed 
in L was canceled by EPL co-administration (116.5±3.1 in P, 258.5±30.8 in L, 146.0±5.2 
in E). Similarly, enhanced TGF-beta expression in L was decreased by EPL (TGF-beta 
positive cells: 14.3±1.3 in P, 27.1±2.7 in L, 21.0±2.1 in E). Gene expression of alpha-SMA, 
TGF-beta, type-3 collagen and MCP-1 were significantly enhanced in L but not in E.


Results in the present study might show that selective MR blockade provides a powerful 
approach to the peritoneal protection for the patients with peritoneal dialysis.
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Activated Rho-Kinase as a Determinant of Peritoneal Fibrosis  Naoki 
Washida,1 Shu Wakino,1 Yukio Tonozuka,2 Koichiro Homma,1 Hirobumi 
Tokuyama,1 Koichi Hayashi,1 Hiroshi Itoh.1  1Internal Medicine, Keio University 
School of Medicine, Shinjuku-ku, Tokyo, Japan; 2Renal Division, Baxter Limited, 
Chuou-ku, Tokyo, Japan.


Purpose: Peritoneal fibrosis is a serious complication of peritoneal dialysis (PD). This 
study was undertaken to investigate the role of Rho-kinase in the pathogenesis of peritoneal 
fibrosis and to examine whether Rho-kinase inhibition prevented fibrotic changes in the 
rat peritonitis model and tissue culture systems.


Methods: Chemical peritonitis was induced by the intraperitoneal administration with 
chlorhexidine (CHX) solution consisting of 0.1% chlorhexidine gluconate and 15% ethanol 
for 26 days (CHX group) in Sprague-Dawley rats. Control rats were given intraperitoneal 
saline injection (control group). These rats were treated with intraperitoneal injection of 
fasudil hydrochloride (a Rho-kinase inhibitor, Fas) at doses of 3 (Fas3 group) and 10 mg/
kg/day (Fas10 group), and peritoneal histological and biochemical changes were examined. 
In tissue culture systems, human pleural mesothelial cell line (MeT-5A) were utilized. 
Cells were stimulated with high concentrations of glucose with or without a Rho-kinase 
inhibitor, Y-27632. Scratch assay was performed and the secretions of pro-fibrotic factors 
were evaluated.


Results: In CHX group, the mRNA expressions of TGF-β, fibronectin, VEGF and 
α-SMA, were upregulated and peritoneal thickening, angiogenesis and fibrosis were 
increased, compared with those in control group. These changes were ameliorated in 
Fas10 group. Immunoblotting revealed that Rho kinase was activated in CHX group, 
which was inhibited in Fas3 and Fas10 groups. The expressions of α-SMA and CD68 were 
upregulated in CHX group, and were suppressed in Fas3 and Fas10 group. In MeT-5A cells, 
high concentrations of glucose stimulated TGF-β secretion and blunted the migration of 
MeT-5A cells, all of which were blocked by Y-27632. Conclusions: The activation of Rho-
kinase is involved at multiple steps, including the initiation and progression of peritoneal 
fibrosis. The inhibition of Rho-kinase would constitute a new target for the treatment of 
peritoneal fibrosis in PD.
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Pronounced Peritoneal and Renal Damage in Glyoxalase I-Deficient Mice  
Lars P. Kihm,1 Sandra Müller-Krebs,1 Sandra Holoch,1 Marie-Luise Gross,3 
Angelika Bierhaus,2 Peter P. Nawroth,2 Martin G. Zeier,1 Vedat Schwenger.1  
1Nephrology, University of Heidelberg, Heidelberg, Germany; 2Endokrinology, 
University of Heidelberg, Heidelberg, Germany; 3Pathology, University of 
Heidelberg, Heidelberg, Germany.


Background: Peritoneal dialysis is limited by toxicity due to GDPs, generated during 
heat sterilization of PD-fluids (PDF). Glyoxalase I has a critical role in the prevention of 
glycation reactions and may be protective in PD.


Methods: We compared the effects of PDF with different amounts of GDP on 
morphological changes of the peritoneal membrane in 48 wild type (WT) and 48 Glyoxalase 
I -deficient (GLO-) mice. PDF (1 ml) were instilled twice daily over a period of 12 weeks. 
Groups with 12 animals each received either no manipulation (sham), sham instillation 
(sham i.p.), and high and low GDP-containing PDF. After 12 weeks peritoneal and kidney 
damage quantitated by morphometric analysis and immunohistochemical stainings using 
an established score was evaluated.


Results: A GDP-dependent increase of (local) peritoneal and (systemic) renal 
AGE formation occurred in WT and glyoxalase I deficient mice (Peritoneal staining for 
Carboxymethyllysine: WT plus low GDP 5.92±0.17 vs. WT plus high GDP 6.87±0.16; 
p<0.01 and GLO- plus low GDP 6.61±0.21 vs. GLO- plus high GDP 7.86±0.14; p<0.001). 
Compared to WT mice Glyoxalase I -deficient mice showed after a long-term exposure to 
GDP-containing PDF a marked increase of markers of neoangiogenesis (i.e., peritoneal 
VEGF expression: WT plus high GDP 6.91±0.28 vs. GLO- plus high GDP 8.83±0.27; 
p<0.001), as well as fibrosis (i.e., peritoneal expression of TGF-β1: WT plus high GDP 
3.21±0.27 vs. GLO- plus high GDP 5.52±0.42; p<0.001) and inflammation (i.e., CD3+ 
T-cells, NF-κB binding activity).


Conclusions: Although preliminary, our findings suggest a pivotal role for Glyoxalase 
I in GDP associated local and systemic toxicity in a mouse model.


Disclosure of Financial Relationships: nothing to disclose







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


787A


 Peritoneal Dialysis Adequacy: What’s Changing at the Membrane? J Am Soc Nephrol 20: 2009
Poster Sessions - Saturday
SA-PO2962


Tumor Necrosis Factor-alpha (TNF-α) and High Glucose (HG) Induced 
Dysregulation of Iron Transporters in Human Mesothelial Cells: Linkage 
to Peritoneal Mesothelial Cell (PMC) Damage  Rie Kitamura, Masayoshi 
Nanami, Mana Yahiro, Satoshi Yamamoto, Yoshinaga Otaki, Yukiko Hasuike, 
Takahiro Kuragano, Hiroshi Nonoguchi, Takeshi Nakanishi.  Division of Kidney 
and Dialysis, Internal Medicine, Hyogo College of Medicine, Nishinomiya, 
Hyogo, Japan.


The development of PMC damage could be the significant cause of encapsulating 
peritoneal sclerosis in continuous ambulatory peritoneal dialysis patients. We have 
previously demonstrated that iron transporters were misregulated in dialysis patients which 
might be associated with hypercytokinemia. We therefore hypothesized that HG as well 
as cytokines could cause dysregulation of iron metabolism in PMC, which may promote 
iron-dependent cellular oxidative damage. In the present study we investigated the effect 
of HG and/or TNF-α on iron metabolism, including expression of iron import proteins 
(transferrin receptor; TfR and divalent metal transporter 1; DMT1) and iron export protein 
(ferroportin 1; FP1) in human mesothelial cell lines (MeT-5A).


Methods: MeT-5A cells were exposed to TNF-α (50 µM) or HG(50 mM) for 24h.The 
m-RNA levels of these iron transport proteins were quantified using RT-PCR.


Results: In MeT-5A, TNF-α significantly increased the expression of mRNA levels of 
TfR and DMT1, but decreased that of FP1. HG also significantly increased the expression 
of mRNA levels of TfR, and decreased that of FP1.
The effect of TNF-α and HG on the expression of transporters


control TNF-α(50µM) HG(50mM)
TfR/GAPDH mRNA ratio 88.6±12.9% 151.7±7.8%∗ 147.0±9.9%∗
DMT1/GAPDH mRNA ratio 76.2±13.1% 159.2±19.3%∗ 111.6±12.2%
FP1/GAPDH mRNA ratio 82.6±7.2% 46.7±6.8%∗ 66.7±0.7%∗
∗p<0.05 compared with control


Conclusion: Cytokines as well as HG induced upregulation of iron import proteins 
and downregulation of iron export protein in MeT-5A cells. These modifications of iron 
transporters could cause accumulation of iron in PMC, which might contribute importantly 
to the pathophysiologic processes of PMC damage.
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Psicose Containing Solution Suppresses Glucose-Induced Reactive Oxygen 
Species (ROS) Dependent Epithelial to Mesenchymal Transition (EMT) in 
Cultured Rat Peritoneal Mesothelial Cells  Hideyasu Kiyomoto,1 Kumiko 
Moriwaki,1 Yoshiko Fujita,1 Hirofumi Hitomi,2 Tadashi Sofue,1 Yoko Nishijima,1 
Satoshi Nishioka,1 Kumiko Kaifu,1 Daisuke Nakano,2 Taiga Hara,1 Masakazu 
Kohno,1 Ken Izumori,3 Masaaki Tokuda,3 Akira Nishiyama.2  1Department of 
Nephrology and Dialysis, Faculty of Medicine, Kagawa University, Kagawa, 
Japan; 2Department of Pharmacology, Faculty of Medicine, Kagawa University, 
Kagawa, Japan; 3Kagawa University Rare Sugar Research Center, Kagawa 
University, Kagawa, Japan.


Background: High concentration of glucose may deteriorate peritoneal mesothelial 
cells (PMCs) instead of removing excess fluid in peritoneal dialysis (PD). Psicose, one of 
monosaccharides which seldom exist in nature, can be synthesized abundantly by industrial 
process in our institute. We investigated whether psicose ameliorates on peritoneal injury 
associated with epithelial to mesenchymal transition (EMT) induced by high glucose 
medium.


Methods: Primary PMCs were obtained from male Sprague Dawley rat, and grew in 
high glucose medium (83mM). Reactive oxygen species (ROS), EMT and matrix expansion 
and were evaluated by dehydroethidium (DHE) staining, alpha-smooth muscle actin (SMA) 
gene expression and 3H-labeled leucine incorporation in PMCs, respectively.


Results: ROS production was significantly increased in PMCs treated with 83mM 
D-glucose containing medium. Because diphenyleneiodonium (DPI) abolished ROS 
production, we assessed mRNA expressions of NADPH oxidase. The gene expression 
of membrane components of NADPH oxidase, p22phox but not Nox1, was increased 
by 83mM D-glucose. Either D- or L-psicose (∼8.3mM) inhibited ROS production and 
gene expression of p22phox in dose-dependent manner. D-glucose also increased matrix 
expansion and collagen gene expression accompanied EMT. Both isomer of psicose 
enabled to suppress gene expression of collagen type III and matrix synthesis induced by 
high glucose medium.


Conclusions: Psicose inhibits ROS production, EMT and matrix expansion induced by 
high glucose medium in PMCs. We conclude that rare sugar, especially psicose, containing 
dialysate may be useful in PD therapy.
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Effect of New Peritoneal Dialysis Fluids Containing l-Carnitine on Acute 
Peritoneal Injury in Rats  Yoshihiro Matsumoto,1 Asami Ueta,2 Tomokazu 
Karino,2 Akiko Nakasuka,2 Saeki Ido.2  1Nephrology and Dialysis, Shizuoka 
City Hospital, Shizuoka, Japan; 2JMS Co. Ltd., Hiroshima, Japan.


Objectives: The conventional glucose-containing peritoneal dialysates are potentially 
bioincompatible and seem to be a causative factor for peritoneal sclerosis. l-carnitine is a 
natural substance with a molecular weight of 161 Dalton. It plays a critical role in fatty acid 
oxidation and metabolic homeostasis. In a previous study, we synthesized a new dialysis 


fluid containing 0.2% l-carnitine and demonstrated its effect of inducing mesothelial growth 
in visceral and parietal peritoneum. The present study aimed to evaluate the beneficial 
effects of this new dialysate on damaged peritoneum.


Methods: Sprague-Dawley rats were subjected to heat injury to the parietal peritoneum. 
On day 4 to 9, rats were treated intraperitoneally by conventional glucose-containing 
dialysates or l-carnitine-containing dialysates. On day 10, peritoneal tissues were observed 
histologically and evaluated immunologically by using anti-calretinin antibodies, which 
stain mesothelial cells.


Results: The peritoneal thickness in rats treated with glucose-containing dialysates was 
significantly greater than that in rats treated with l-carnitine-containing dialysates. On the 
other hand, the number of cells stained by the anti-calretinin antibodies was significantly 
greater in rats treated by l-carnitine-containing dialysates than in rats treated with glucose-
containing dialysates.


Conclusion: Thus, with regard to the recovery time after acute heat injury, the 
new dialysates, which contain 0.2% l-carnitine, would enable sooner recovery than the 
conventional glucose-containing dialysates; this recovery is associated with increased 
mesothelial cell growth. The use of the new l-carnitine-containing dialysates might be 
effective in improving/preventing peritoneal sclerosis in dialysis patients.
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Sterile Silicone Intraperitoneal Catheters Cause a Foreign Body Reaction 
in Mice  Toni Peters,1 Rebecca Potter,1 Xiarong Li,1 Zhi He,2 Jeffrey Henegar,2 
Michael F. Flessner.1  1Medicine, University of Mississippi Medical Center, 
Jackson, MS; 2Pathology, University of Mississippi Medical Center, Jackson, 
MS.


The presence of an intraperitoneal catheter (IPC) promotes inflammatory changes in 
peritoneal anatomy and transport function when dialysis solution is injected. To test the 
hypothesis that IPC alone causes inflammation via a foreign body reaction, we surgically 
implanted sterile silicone catheters in C57BL mice (IPC, n=28) for 1-5 weeks. Control 
mice underwent sham operations without IPC implantation (C, n=12). After 1, 2, 4, and 
5 weeks, the peritoneum and IPCs were cultured. The IPC adherent cell layer (ACL) was 
qualitatively inspected by transmission electron microscopy (TEM). Transport experiments 
were performed under anesthesia using a chamber affixed to the abdominal wall to find 
the mass transfer coefficients of mannitol (MTCM) and albumin (MTCA) and osmotic 
filtration flux (JOSM). After euthanasia, we collected peritoneal tissues to measure the sub-
mesothelial thickness (trichrome), vascular density (CD31), and immunohistochemistry 
(IHC). Results were compared with ANOVA and showed significant differences in thickness 
(µm: IPC,103.9±8.1; C,18.8±12.4; p<2x10-6), vessel density (#vessels/mm peritoneum: 
IPC,61±7.1; C,10.7±10.8; p<5x10-4), MTCM (µl/min/cm²: IPC,4.0±0.3; C,3.0±0.4; 
p=.05), MTCA (µl/min/cm²: IPC,0.17 ±0.01; C, 0.06±0.02; p=.0002), and JOSM (µl/min/
cm²: IPC,1.7±.08; C,1.3±0.1; p<.01). Significant differences were also found among the 
different durations of weeks of exposure groups in thickness (µm 1 wk, 46±20; 2wk, 72±18; 
4wk, 97±20; 5wk, 132±10; p<.003), angiogenesis (#vessels/mm: 1wk, 15±15; 2wk, 27±14; 
4wk, 40±16; 5wk, 90±8; p<.001), and JOSM (µl/min/cm²: 1wk, 1.9±0.2; 2wk, 2.1±0.2; 4wk, 
2.0±0.1; 5wk, 1.5±.08; p<.02). TEM analysis and cultures of peritoneum, IPC, and intact 
and disrupted ACL revealed white blood cells without bacteria. IHC analysis for αSMA, 
TGFβ, FGF, VEGF demonstrated significant (p< 0.05) tissue difference from controls and 
variation with weeks of exposure. We therefore conclude that silicone catheters alone result 
in sterile inflammation, which increases with duration of exposure.
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Acute Deterioration in Residual Renal Function after CAPD Peritonitis Is 
Associated with Increased Interleukin-6 Release  Sing-Leung Lui,1 Suk-Wai 
Cheng,1 Susan Yung,2 Daniel Tak-Mao Chan,2 Wai Kei Lo.1  1Medicine, Tung 
Wah Hospital, Hong Kong; 2Medicine, University of Hong Kong, Hong Kong.


The aim of this study was to determine the role of interleukin-6 (IL-6) in the acute 
deterioration of residual renal function (RRF) after peritonitis in CAPD patients.


CAPD patients with RRF (GFR > 1 ml/minute) who have developed peritonitis and 
responded to intra-peritoneal antibiotics were recruited into the study. Daily urine output, 
GFR, peritoneal dialysis fluid (PDF) and serum IL-6 levels (measured by ELISA) were 
determined on Day 0, 7, 14, 28 and 42 after the onset of peritonitis. 20 stable CAPD patients 
without peritonitis served as the control for the IL-6 measurements.


20 patients were recruited into the study. There were 15 male and 5 female patients 
with a mean age of 69 ±11.4 years. The peritonitis was caused by gram positive bacteria 
in 7 patients and gram negative bacteria in 6 patients. 7 patients had culture negative 
peritonitis.


The daily urine output was significantly reduced at Day 7, 14 and 28 and the GFR was 
significantly lowered at Day 7 and 14 as compared to the values at Day 0 (Table 1). The 
daily urine output and GFR gradually returned to baseline values by Day 42. The PDF 
IL-6 levels were significantly increased on Day 0 and 7 as compared to those of the control 
(27656±45345 pg/ml vs. 38±28 pg/ml on Day 0, P<0.001 and 304±801pg/ml vs. 38±28pg/
ml on Day 7, P=0.026). Similarly the serum IL-6 levels were significantly elevated on Day 
0 and 7 (71.5±107.5 pg/ml vs. 2.9±1.4 pg/ml on Day 0, P=0.002 and 13.5±21.1 pg/ml vs. 
2.9±1.4 pg/ml on Day 7, P=0.049).
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We conclude that bacterial peritonitis causes a significant but reversible reduction in 
daily urine output and RRF in CAPD patients. Such changes could be mediated through 
increased local and systemic release of IL-6.
Table 1
Day Daily urine output (ml) P∗ Residual GFR (ml/min) P∗
0 856±641 - 2.78±2.43 -
7 399±299 0.004 1.65±1.29 0.048
14 416±285 0.006 1.46±1.15 0.020
28 497±309 0.025 1.86±1.34 0.123
42 601±481 0.104 2.12±1.71 0.248
P : as compared to the values at Day 0∗
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Effects of Icodextrin on the Integrin-Mediated Wound Healing of Peritoneal 
Mesothelial Cells  Masahito Tamura, Tetsu Miyamoto, Mika Matsumoto, Ryota 
Serino, Narutoshi Kabashima, Yutaka Otsuji.  Division of Nephrology, University 
of Occupational & Environmental Health, Kitakyushu, Fukuoka, Japan.


Background. Although icodextrin has been proven to have improved biocompatibility 
compared to the glucose-containing conventional peritoneal dialysis fluid (PDF), effects 
of icodextrin on peritoneal wound healing have not been elucidated. We investigated the 
effects of icodextrin on wound healing of peritoneal mesothelial cells.


Methods. We examined the effects of icodextrin on the regeneration process of the 
peritoneal mesothelial cell monolayer by in vitro wound healing assay in cultured rat 
peritoneal mesothelial cells (RPMC) treated with 0% to 70% vol/vol solutions of icodextrin- 
or glucose-containing PDF. To evaluate the sole effect of icodextrin, remesothelialization 
was also examined in RPMC exposed to icodextrin-dissolved culture medium without 
PDF. The effects of icodextrin on the activation of integrin-mediated cell adhesions were 
examined by Western blotting against the tyrosine phosphorylated form of focal adhesion 
kinase (FAK), cell spreading assay, and immunocytochemistry.


Results. Cell migration over fibronectin was inhibited in conventional acidic, lactate 
buffered glucose-containing PDF in concentration-dependent manner, however, icodextrin-
containing PDF had no significant inhibitory effects up to 70% vol/vol. Culture medium 
containing 2.5% glucose without PDF also inhibited remesothelialization, however, 
7.5% icodextrin-dissolved culture medium without PDF had no inhibitory effects. The 
suppression level of cell migration by glucose-containing PDF was stronger than that of the 
identical glucose concentration-containing culture medium. Glucose suppressed tyrosine 
phosphorylation of FAK, a key mediator in the integrin-mediated cell adhesion signaling, 
formation of focal adhesions, and cell spreading, while icodextrin had no effects on any 
of these mesothelial cell functions.


Conclusion. Our results demonstrated that icodextrin has no deteriorative effects on 
the wound healing of peritoneal mesothelial cells by preserving integrin-mediated cell 
adhesion, and suggest that icodextrin-containing PDF may be more biocompatible than 
glucose-containing PDF.
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Are Peritoneal Calcifications Related to Aortic Calcifications and 
Calcium Phosphorus Product?  Anniek Vlijm, Saffire S. K. S. Phoa, Marlies 
Noordzij, Anje M. Spijkerboer, Dirk G. Struijk, Jaap Stoker, Raymond T. 
Krediet.  Academic Medical Center, University of Amsterdam, Amsterdam, 
Netherlands.


Introduction Peritoneal calcifications, seen at abdominal CT scans, are more often 
present in patients with encapsulating peritoneal sclerosis (EPS) than in long-term PD 
patients without EPS. The purpose was to investigate whether there is a relation between 
peritoneal calcifications and aortic calcifications and calcium-phosphorus product (Ca x 
P).


Methods We included all EPS patients in our center from 1996 - 2008 with a CT scan 
at the time of diagnosis, and all other long-term PD patients (PD duration >4 yrs) without 
EPS who had a CT scan for different reasons. The CT scans were reviewed by 2 experienced 
radiologists. The presence of peritoneal calcifications was scored as yes/no. The scoring 
system for aortic calcifications was: 1=none, 2=mild, 3=moderate, 4=severe and 5=very 
severe. Average Ca x P was calculated over a 5 year period.


Results We included 31 patients: 15 EPS patients (mean age 43 yrs, PD duration 
98 months, 57% men) and 16 long-term PD patients without EPS (mean age 54 yrs, PD 
duration 62 months, 44% men). Eight EPS patients had peritoneal calcifications against 4 
long-term PD patients without EPS. Aortic calcifications were more often present (p=0.02) 
and more severe in the long-term PD patients without EPS (Figure). No difference was 
present between patients with and without peritoneal calcifications in aortic calcification 
scores and mean Ca x P (52.1 vs 44.1 mg²/dL²).


Conclusions Peritoneal calcifications are more often seen in EPS. Aortic calcifications 
are more often present in patients without EPS, probably due to their higher age. The 
presence of peritoneal calcifications in long-term PD patients with and without EPS cannot 
be explained by the presence of aortic calcifications or high Ca x P.
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Variable Inflammatory Response in Mice to Chronic Intraperitoneal 
Implantation of Three Sterile Catheter Materials  Toni Peters,1 Rebecca 
Potter,1 Xiarong Li,1 Zhe He,2 Jeffrey Henegar,2 Michael F. Flessner.1  1Medicine, 
University of Mississippi Medical Center, Jackson, MS; 2Pathology, University 
of Mississippi Medical Center, Jackson, MS.


Studies of foreign body reactions demonstrate that polymers implanted intraperitoneally 
(ip) in mice are populated with inflammatory cells within 18 hours and the response varies 
with the material. To address the hypothesis that the adherent cell layer (ACL) on polymers 
is associated with tissue inflammation and that variations in time and material alter the 
response, we inserted ip into each of 40 C57Bl/6 mice 5 sterile loops of catheter material 
made from silicone (SI), polyurethane (PU), or polyethylene (PE); controls (C) had sham 
operations. After 1-5 weeks, the material was removed, and intact and dispersed ACLs 
were cultured and examined with electron microscopy (EM) and immunocytochemistry 
(ICC). Transport experiments were performed using a chamber on the abdominal wall to 
find the mass transfer coefficients of mannitol (MTCM) and albumin (MTCA) and osmotic 
filtration flux (Josm). After euthanasia, peritoneal tissues were collected to measure the 
sub-mesothelial thickness, vascular density (CD31), and immunohistochemistry (IHC). 
All cultures were negative. Transmission EM demonstrated macrophage, fibroblast, 
lymphocyte, mesothelial cells but no bacteria. Progressive increase in peritoneal thickness 
(µm: C, 18±11; 1 wk, 45±13; 5 wk, 106±10, p<.003) and angiogenesis (vessels/mm: C, 
10±9; 1 wk, 24±9; 5 wk, 72±7, p<.001) with significant decrease in Josm were observed 
with peritoneal exposure time but not with the material. MTCA and Josm (not MTCM) for IPC 
animals were significantly different from controls. IPC tissue IHC for TGFβ, FGF, VEGF, 
and αSMA was significantly different from C (p<.001). Cell identities of the ACL were 
confirmed with ICC (antibody) as macrophages (F4/80), lymphocytes (CD8), mesothelial 
cells (cytokeratin), myofibroblasts (aSMA, vimentin) and paralleled the alterations in the 
tissue. Control animals had minimal staining in all tissues. These data demonstrate that an 
adherent, sterile cell layer is associated with marked structural and inflammatory changes 
in peritoneal tissue that depend primarily on duration of exposure.


Disclosure of Financial Relationships: nothing to disclose
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Soluble CD44 and Hyaluronan in Peritoneal Dialysis  Mirjam Kieft, Marijke 
de Graaff, Olga C. G. Stam, Dirk G. Struijk, Raymond T. Krediet, Anniek Vlijm.  
Medicine, AMC Amsterdam, Amsterdam, Netherlands.


Introduction Several cell types are able to shed CD44, a member of type 1 
transmembrane glycoproteins, resulting in soluble CD44 (sCD44). Increased serum 
concentrations have been reported in inflammatory states. Peritoneal dialysis (PD) may 
be associated with chronic systemic inflammation. Hyaluronan (HA) is the major ligand 
of sCD44. The purpose of the study was to analyse sCD44 and HA in peritoneal effluent 
and serum in relation to PD duration.


Methods Adult non-diabetic PD patients who underwent a standard 4-hour peritoneal 
permeability analysis (SPA) between 2004 and 2007 were included in this analysis. Patients 
with peritonitis at the time of the SPA were excluded. Effluent and serum samples were 
obtained during the SPA. The concentrations of sCD44 and HA in effluent and serum 
were determined with an ELISA. Both ELISA’s were able to measure bound and unbound 
fractions of sCD44 and HA.


Results A total of 42 stable PD patients were included. The PD duration ranged from 
3-71 months. sCD44 was present in peritoneal effluent, but no indication for local peritoneal 
production was found. The highest values of serum sCD44 were found between 1.5 and 
2.5 years of PD (4402 ± 600 ng/ml, n=13, figure 1). Before and after that period serum 
sCD44 levels were significantly lower (<1.5 yrs: 1744 ± 505 ng/ml, n=11; >2.5 yrs: 2510 
± 670 ng/ml, n=18; p<0.001). Effluent HA levels remained stable during time on PD. HA 
levels in serum had a wide range (1-279 ng/ml), but there was no relation with sCD44 
and PD duration (figure 2).


Conclusion The absence of a relation between serum HA and sCD44 makes it unlikely 
that the wide variation of serum sCD44 can be explained by differences in the concentration 
of its ligand. Perhaps “selective drop-out” plays a role.


Disclosure of Financial Relationships: nothing to disclose
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Cystatin C/Cathepsin B in Peritoneal Effluents and Peritoneal Solute 
Transporter in Peritoneal Dialysis Patients  Suah Sung,1 Kum-Hyun Han,2 
Jien Lee,3 Sang-Youb Han.2  1Internal Medicine, Eulji Medical Centre, Seoul, 
Korea; 2Internal Medicine, Inje University Ilsan Paik Hospital, Goyang, 
Kyungki, Korea; 3internal Medicine, Wonkwang Universitiy Sanbon Medical 
Centre, Kunpo, Kyungki, Korea.


Background. During peritoneal dialysis (PD), exposure to nonphysiologic PD 
solutions cause peritoneal fibrosis which is associated with change in solute transport 
and with ultrafiltration failure. Cathepsin B is a potent cysteine protease that degrades the 
extracellular matrix and also known as a proapoptotic regulator. We studied whether the 
cathepsin B, with its inhibitor cystatin C, in peritoneal effluents are associated with the 
peritoneal membrane characteristics.


Methods. A total of 30 PD patients at 2 centers in Korea were analyzed. Cystatin C 
(by nephlometry), procathepsin-B (by sandwich enzyme immunoassay) and CA 125 (by 
electrochemiluminescence) in the peritoneal effluents were measured. Peritoneal solute 
transport was assessed with the peritoneal equilibrium test.


Results. The cystatin C and procathepsin B in effluents were significantly correlated 
with the dialysis/plasma creatinine (D/Pcr) ratio (R=0.60, P=0.001 and R=0.51, P=0.017, 
respectively), and the procathepsin B / cystatin C ratio was negatively correlated with 
D/D0 glucose (R=-0.41, P=0.04). Effluent CA 125 was correlated with D/P cystatin C 
(R=0.416, P=0.022).


Conclusions. Procathepsin B and Cystatin C levels in peritoneal effluents reflect 
peritoneal solute transport. Effluent procathepsin B / cystatin C ratio is higher in the 
higher transporter.


Disclosure of Financial Relationships: grant/research support: Korean Society of 
Nephrology.


SA-PO2972


Peroxisome Proliferator-Activated Receptor-g Contributes to Peritoneal 
Fibrosis through Regulation of Fibrocytes  Hiroyuki Yamauchi, Norihiko 
Sakai, Satoshi Kokubo, Kengo Furuichi, Takashi Wada, Syuichi Kaneko.  
Disease Control and Homeostasis Institute of Medical, Pharmaceutical and 
Health Sciences, Faculty of Medicine, Kanazawa University.


Background:Peritoneal dialysis (PD) is a beneficial treatment for patients with 
end-stage renal diseases. However, long-term PD treatment has been shown induce 
peritoneal fibrosis. Recently, fibrocytes have proposed to be involved in the pathogenesis 
of various fibrotic diseases dependent chemokine/chemokine receptor system. Peroxisome 
proliferator-activated receptor-γ(PPARγ) has been revealed to have wide range of effects. 
Recent studies have also documented that PPARγ has anti-fibrotic effect by decreasing 
the production of collagen in various organs. Taken together, these findings prompted us 
to examine the involvement of fibrocytes dependent on PPAR γ in the pathogenesis of 
peritoneal fibrosis.Methods and Results:Peritoneal fibrosis was induced by the injection 
of 0.1% chlorhexidine gluconate (CG) into the abdominal cavity in mice. The injection of 
CG induced marked thickness of the submesothelial compact zone and the up-regulation 
of pro-collagen type I α1 (COLIAI) and monocyte chemoattractant protein (MCP-1)/
CCL2. In addition, a considerable number of fibrocytes dual positive for CD45 and type 
I collagen infiltrated in the peritoneum accompanied with the progression of peritoneal 
fibrosis. To evaluate the contribution of PPAR γ in this model, telmisartan (Tel), angiotensin 
II receptor blocker with PPARγ agonistic function, as well as a specific inhibitor of PPARγ, 
GW9662 (GW) were used. The treatment with Tel reduced the extent of peritoneal fibrosis, 
peritoneal transcripts of MCP-1 and the number of infiltrated fibrocytes. These inhibitory 
effects of Tel were partially cancelled by the co-treatment with GW. Conclusion:These 
results suggest that PPARγ contributes to the pathogenesis of peritoneal fibrosis through 
infiltration and activation of fibrocytes.


Disclosure of Financial Relationships: nothing to disclose
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Risk Factors Predicting Mortality in Peritoneal Dialysis Patients with 
Fungal Peritonitis  Tae Ik Chang, Hyun Wook Kim, Jung Tak Park, Joo 
Hyun Lee, Dong Hyung Lee, Tae-Hyun Yoo, Dae-Suk Han, Shin-Wook Kang.  
Department of Internal Medicine, College of Medicine, Brain Korea 21, Yonsei 
University, Seoul, Korea.


Fungal peritonitis (FP) is an uncommon but serious complication of peritoneal dialysis 
(PD) and is associated with high morbidity and mortality. Although previous studies with 
small number of patients have demonstrated that abdominal pain and catheter in situ are 
associated with mortality in FP patients, the effect of early catheter removal on mortality 
has been largely unexplored. In this study, therefore, we not only determined the risk factors 
of mortality but also investigated the effect of immediate catheter removal on mortality in 
PD patients with FP. This study was conducted on 94 episodes of FP among 1,926 patients 
who underwent PD in Yonsei University Health System, Seoul, Korea, from January 1992 
to December 2008. Among a total of 2,267 episodes of peritonitis, 94 episodes (4.0%) of FP 
were observed. The mean age of patients was 52 years and the mean duration of PD before 
contracting FP 46.1 months. The presenting symptoms included turbid dialysate (93.6%), 
abdominal pain (84.0%), and fever (66.0%). Intestinal obstruction was complicated in 27 
episodes (28.7%). Seventy-five percent of FP was caused by Candida species, among which 
Candida albicans was the most common pathogen (41.5%). PD catheter was removed within 
one day in 39 patients (41.5%), whereas catheter removal was performed between 2 and 


9 days after diagnosis in 42 patients (44.7%). As a result of FP, 27 patients (28.7%) died, 
58 patients (61.7%) required a change to long-term hemodialysis, and PD was resumed in 
8 patients (8.5%). Multivariate logistic regression analysis revealed that delayed catheter 
removal after 24 hours of diagnosis (OR 12.31, 95% CI 1.61 to 94.35, P=0.016), intestinal 
obstruction (OR 13.37, 95% CI 1.44 to 123.85, P=0.022), and higher blood and PD effluent 
leukocyte counts (OR 1.26, 95% CI 1.02 to 1.55, P=0.031; OR 2.20, 95% CI 1.07 to 
4.53, P=0.033, respectively) were independent risk factors associated with mortality. In 
conclusion, immediate catheter removal, particularly within 24 hours of diagnosis, seems 
to be mandatory in PD patients with FP.


Disclosure of Financial Relationships: nothing to disclose
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A Water-Soluble Inulin Fraction Labeled with FITC for the Transcutaneous 
Measurement of GFR  Daniel Schock-Kusch,1 Maliha Sadick,2 Bettina 
Kraenzlin,2 Qing Xie,2 Hans-Martin Kloetzer,3 Christel Weiß,2 Juergen Hesser,2 
Johannes Pill,4 Norbert Gretz.1,2  1InnovationLab GmbH, Heidelberg, Germany; 
2Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany; 
3HMKQ Quantitative Analytik, Mannheim, Germany; 4Roche Diagnostics 
GmbH, Mannheim, Germany.


In principal the introduction of fluorescein-isothiocyanate (FITC) labeled inulin 
(FITC-inu) should have made inulin clearance more easy to perform. The problem of poor 
water-solubilty, however, still exists and prevents a wide spread use or even an application 
in humans. To overcome this problem, a fructan fraction consisting mainly of eleven to 15 
(F10) sugar monomers was separated chromatographically from raw fructan inulin. F10 
was labelled with FITC to FITC-F10. In contrast to FITC-inu, FITC-F10 is highly water 
soluble at room temperature. Moreover a reproducible production is possible due to the 
more defined carbohydrate moiety.


To examine the suitability of FITC-F10 as GFR marker, its elimination kinetics were 
simultaneously compared to the elimination kinetics of the established GFR marker sinistrin 
(Sin) in plasma samples of rats. Using rats with normal and reduced kidney function, 
GFR values calculated from excretion half life were found to be comparable to that of 
Sin by an intraclass correlation coefficient (ICC) of 0.98. Due to its high FITC-labelling 
degree FITC-F10 allowed a tremendous dose reduction by a factor of 20 compared to the 
enzymatic method.


In addition a transcutaneous method for measuring the decrease of fluorescence 
in body fluids was compared to enzymatic and fluorometric determinations in plasma 
using FITC-F10 and Sin. Elimination kinetics showed a high correlation (ICC: 0.91, Sin 
(enzymaticaly) vs. FITC-F10 (transcutaneously)).


In conclusion FITC-F10 is a superior GFR marker compared to the raw frucans inulin 
and sinistrin as well as to FITC-inu due to dose reduction, defined composition and solubility. 
In combination with the transcutaneous measurement this is a powerful tool for a precise 
assessment of kidney function in small animals.


Disclosure of Financial Relationships: patent: Is inventor in a patent application 
covering this subject.


SA-PO2975


Pharmacology of a Novel Fluorescent Glomerular Filtration Marker for 
Measuring Renal Function  Richard Martin Fitch,1 Bethel Asmelash,1 John N. 
Freskos,1 Karen P. Galen,1 Kimberly R. Gaston,1 James G. Kostelc,1 William L. 
Neumann,2 Amruta R. Poreddy,1 Raghavan Rajagopalan,1 Tasha M. Schoenstein,1 
Jeng-Jong Shieh,1 James H. Wible,1 James M. Wilcox,1 Jolette K. Wojdyla,1 
Richard B. Dorshow.1  1Covidien, Hazelwood, MO; 2SIUE School of Pharmacy, 
Southern Illinois University, Edwardsville, IL.


A simple, reliable measure of renal function that is both sensitive and precise remains 
an unmet medical need for detection and monitoring of kidney function. Measurement 
of glomerular filtration rate (GFR) using clearance techniques with an ideal GFR marker 
is currently the most accurate method for assessing renal function. We evaluated a novel 
fluorescent compound as a GFR marker in rats that detects and monitors renal function 
noninvasively by measuring elimination rate constant in real time. This fluorophore is 
passively eliminated by the kidneys unchanged with a clearance rate (2.4 ± 0.1 ml/min) 
similar to the established GFR marker Iothalamate (2.8 ± 0.2 ml/min). Urine recovery 
studies show our compound is primarily eliminated by the kidneys with 96% urine 
recovery compared with 80% for Iothalamate. After intravenous injection, renal function 
can be determined and monitored from the elimination rate constant of the compound. The 
elimination rate constant is determined from the loss of compound fluorescence measured 
noninvasively over the skin with an optical fluorescence probe. The optically obtained 
elimination rate constant is highly correlated (r2 = 0.99) to the elimination rate constant 
obtained from plasma measurements of the fluorophore concentration. Thus our novel 
fluorescent tracer agent is an ideal glomerular filtration agent as compared to the GFR agent 
Iothalamate in rats that measures and monitors renal function in real time noninvasively 
through determination of the elimination rate constant.


Disclosure of Financial Relationships: employer: Covidien.
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Renal Proximal Tubular Dysfunction Is a Major Determinant of Urinary 
CTGF Excretion  Karin G. Gerritsen,1 Hilde P. Peters,3 Tri Q. Nguyen,1 
Maarten P. Koeners,2 Jack F. Wetzels,3 Jaap A. Joles,2 Erik I. Christensen,5 
Pierre J. Verroust,5 Dongxia Li,6 Leon Xu,6 Noelynn Oliver,6 Robbert J. Kok,4 
Roel Goldschmeding.1  1Pathology; 2Nephrology, UMC Utrecht; 3Nephrology, 
Radboud UMC Nijmegen; 4Pharm. Sciences, Univ. Utrecht, Netherlands; 5Cell 
Biology, Univ. Aarhus, Denmark; 6FibroGen, Inc, San Francisco, CA.


Connective tissue growth factor (CTGF, CCN-2) is upregulated in many renal 
diseases. Urinary CTGF excretion (uCTGF) correlates with disease severity and might 
have prognostic value. The 18kD N-terminal fragment (N-CTGF) is the predominant form 
of CTGF detected in urine, and is expected to reflect renal CTGF expression. However, 
we hypothesized that elevated uCTGF might also result from reduced proximal tubular 
reabsorption. Therefore, we studied renal handling of N-CTGF in rodents and humans.


Recombinant human N-CTGF was administered I.V. to non-anesthetized C57Bl/6J 
mice (bolus), and to anesthetized WKY rats (infusion). In rats, RBF (PAH) and GFR 
(inulin) were measured, and renal extraction rate was determined by renal vein puncture. 
Gelofusin was used to inhibit tubular reabsorption. N-CTGF levels in plasma, urine and 
tissue, were measured by sandwich ELISA and IHC.


N-CTGF injection led to a proportional increase of renal cortical N-CTGF content, 
which was localized to apical endocytic vesicles in proximal tubules. Renal N-CTGF 
extraction ratio was 74±5% of GFR, but fractional excretion was only 0.1±0.03%. Thus, 
99.9±0.04% of extracted N-CTGF was metabolized by the kidney.


Co-infusion of gelofusin reduced renal N-CTGF uptake but increased uCTGF excretion. 
IHC revealed colocalization of CTGF with megalin, and uCTGF excretion was elevated 
in megalin/cubilin double KO mice, but not in cubilin KO mice. In human volunteers, 
infusion of gelofusin induced a comparable increase of uCTGF and β2-microglobulin 
excretion (uβ2M) (R=0.98, p<0.0001). In patients with renal disease, uCTGF excretion 
also correlated with that of uβ2M (R=0.71, P <0.001).


Thus, filtered N-CTGF is normally reabsorbed almost completely in proximal 
tubules via megalin, and elevated uCTGF excretion largely reflects proximal tubular 
dysfunction.


Disclosure of Financial Relationships: nothing to disclose
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Usefulness of Low-Vacuum Scanning Electron Microscopy as Novel 
Diagnostic Tool for Renal Biopsy Samples  Hiroki Miyazaki,1,4 Hiroshi 
Uozaki,1 Sayuri Hirashima,2 Sumire Inaga,3 Akihiro Tojo,4 Toshiro Fujita,4 
Masashi Fukayama.1  1Department of Pathology, University of Tokyo 
Graduate School of Medicine, Tokyo, Japan; 2Marketing Department, Electron 
Microscope, Hitachi High-Technologies Corporation, Tokyo, Japan; 3Division 
of Genome Morphology, Tottori University Faculty of Medicine, Tottori, Japan; 
4Department of Nephrology and Endocrinology, University of Tokyo Graduate 
School of Medicine, Tokyo, Japan.


Objectives: Recently, a technique called low-vacuum scanning electron microscopy 
(LV-SEM) has been developed. It enables soft, moist and/or electrically insulating materials 
to be viewed without pretreatment, unlike conventional scanning electron microscopy, in 
which samples must be solid, dry and usually electrically conductive. The purpose of this 
study was to assess the usefulness of LV-SEM for renal biopsy samples.


Methods: Kidney samples that were obtained by renal needle biopsy for diagnostic 
purposes were employed for this studty. The samples were diagnosed as membranous 
nephropathy (MN), IgA nephropathy (IgAN) and minimal change nephrotic syndrome. 
Sections were stained with periodic acid methenamine silver or platinum blue (TI blue®, 
Nisshin EM Corporation, Tokyo) to enhance contrast and subsequently examined by 
LV-SEM (TM-1000 Miniscope®, Hitachi High-Technologies Corporation, Tokyo) using 
backscattered electrons.


Results: The LV-SEM technique enabled an accurate and detailed structural evaluation 
of glomeruli in formalin-fixed paraffin sections at several thousands to ten thousands of 
magnification. The spike formation on the glomerular basement membrane was clearly 
observed in the MN samples. Similarly to transmission electron microscopy, electron dense 
deposits were observed in glutaraldehyde-osmium tetroxide-fixed epoxy resin sections of 
the MN and IgAN samples.


Conclusions: LV-SEM enables the correct evaluation of renal needle biopsy samples at 
a high magnification and provides 3D information following simple and rapid processing of 
the samples. This method can be used as a novel diagnostic tool for renal pathologies.


Disclosure of Financial Relationships: nothing to disclose
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Non-Invasive Detection of Renal Inflammation Using Complement 
Receptor-2 Conjugated to Superparamagnetic Iron Oxide Nanoparticles  
Joshua M. Thurman,2 Natalie J. Serkova,1 Brandon E. Renner,2 Brian E. Larsen,3 
Conrad P. Stoldt,3 Kendra M. Hasebroock,1 Erica L. Bradshaw-Pierce,1 Michael 
Holers.2  1Anesthesia, University of Colorado School of Medicine, Aurora, CO; 
2Medicine, University of Colorado School of Medicine, Aurora, CO; 3Mechanical 
Engineering, University of Colorado Boulder, Boulder, CO.


Lupus nephritis is characterized by immune-complex deposition as well as complement 
C3 activation within the glomeruli. Currently, percutaneous renal biopsy is the gold standard 
for monitoring disease activity in patients with lupus nephritis. We have developed a non-
invasive method to specifically detect tissue-bound iC3b/C3d by using superparamagnetic 
particles of iron oxide (SPIO) linked to the ligand binding site of complement receptor 
type 2 (CR2). Bound particles are detected by magnetic resonance imaging (MRI), as 
SPIO cause a reduction in the spin-spin T2-relaxation time. In the current study, SPIO 
were synthesized by a solvothermal method yielding ∼10 nm magnetite nanoparticles that 
were then encapsulated using amine-functionalized phospholipids as ∼75 nm aggregates. 
The particles were conjugated to a recombinant protein that contains the SCR1-2 iC3b/
C3d binding region of CR2. MRL/lpr mice (16 week-old, which spontaneously develop a 
complement-dependent lupus-like glomerulonephritis) or control mice with untargeted SPIO 
or with CR2-linked SPIO. We found that CR2-linked SPIO caused a specific reduction in 
the T2-relaxation time in kidneys of diseased mice, but did not affect T2-relaxation time 
in kidneys of control mice. Furthermore, control unconjugated SPIO did not change the 
T2-relaxation time in the kidneys of diseased or control mice. Currently, the definitive 
diagnosis and monitoring of disease in patients with lupus nephritis requires percutaneous 
kidney biopsy. Molecular imaging of the kidneys by MRI after injection with CR2-linked 
SPIO targeted to C3d may provide a quantitative non-invasive alternative for monitoring 
disease activity in patients with lupus nephritis.


Disclosure of Financial Relationships: grant/research support: Satellite Healthcare; 
consultant: Taligen Therapeutics, Inc.; patent: Patent application.
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MRI Based Renal Imaging with Ferumoxytol: Perfusion-Enhanced MRI 
in a Rabbit Model  Jerome Lewis,1 Gerald Wolf,1 Pottumarthi V. Prasad,2 
Karl Schmidt,1 William Strauss,1 Louis Brenner.1  1AMAG Pharmaceuticals, 
Lexington, MA; 2Department of Radiology, North Shore Univ. Health System, 
Evanston, IL.


Current imaging modalities subject patients with chronic kidney disease (CKD) to a 
variety of potential unintended consequences related to the risks of catheterization, radiation 
exposure, contrast induced nephropathy, and nephrogenic systemic fibrosis. Ferumoxytol 
is an iron oxide with a unique carbohydrate coating, is isotonic, of neutral pH, and has 
evidence of lower free iron content than other IV irons. It is superparamagnetic and has 
the potential to be a vascular imaging agent. A Phase 2 trial evaluating ferumoxytol in 
vascular-enhanced MRI in CKD patients being assessed for peripheral arterial disease is 
ongoing. Ferumoxytol may be useful for multiple MR imaging techniques based on the 
time course of its biodistribution: from first pass entry into the vascular space to steady 
state blood pool imaging and subsequent uptake by the reticuloendothelial system. The 
first two phases permit perfusion- and vascular-enhanced MRI. An example of the former 
is shown. The figure shows dynamic kidney perfusion following a rapid IV injection of 
0.8 mg/kg ferumoxytol in an anesthetized rabbit. Shown are representative frames of a 
cine loop demonstrating pre-contrast and contrast enhancement in the arterial (A), cortical 
(C), and juxtamedullary (M) vascular compartments. The complete cine loop demonstrates 
serial transit of ferumoxytol through the entire renal circulation without interference by 
tubular processes. High resolution assessment of kidney perfusion and other vascular 
beds without the risks associated with many conventional imaging modalities may be 
relevant in experimental and clinical situations including acute kidney injury, CKD, and 
organ transplantation.


Disclosure of Financial Relationships: employer: Amag Pharmaceuticals, Inc.
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Determination of Alpha-Galactosidase Activity for Screening of Fabry 
Disease and Correlation with CKD Stages Using Ambulatory Monospot 
Blood Testing  Sapna Trivedi, Mehmet Altintas, Luis Ortega, Marco Ladino, 
Jochen Reiser.  Dept of Medicine(Nephrology), University of Miami.


Purpose:Deficiency of alpha galactosidase (alpha-GAL) leads to accumulation of 
glycosphingolipids causing multisystemic damage including kidney failure2. Blood levels 
of alpha-Gal measured in the context of diagnosing Fabry’s disease is expensive, invasive 
and not readily available in hospitals. To evaluate the feasibility of an ambulatory test 
system, an exploratory study was undertaken to validate dried blood spot testing using the 
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protocol by Nestor Chamoles1 in patients with symptoms of Fabry’s disease. After reliable 
set up of the testing sytstem, we analyzed the relationship of alpha-GAL levels in patients 
with Chronic Kidney Disease (CKD)


Method: 1)Validation study: Cases came from Massachusetts General Hospital 2)
Correlation study: patients with CKD 2 - 60<GFR<89, CKD 3 – 30<GFR<59, CKD 4 – 
15<GFR<29, CKD 5 – GFR<15 came from Jackson Memorial Hospital, Miami. Controls 
were healthy volunteers or came from commercial sources


Results: The median value of alpha-Gal in 4 patients with Fabry’s disease, 7 known 
carriers and 51 controls were 4.6, 16.2 and 42 pmol/punch respectively. There was a 
significant difference (P<0.001) between controls and patients with Fabry’s disease. 
Secondly, values of Alpha-Gal decreased progressively with declining renal function.


Conclusion: i) Fingerprick Testing can successfully be used to measure alpha-Gal levels 
when screening for Fabry’s Disease.ii) Differences in absolute values of alpha-Gal existed 
between the same cohort of controls measured in Boston compared to Miami reinforcing 
the need for each lab to establish there own reference ranges.iii) Alpha-Gal enzyme activity 
decreases with declining renal function. Further studies will be required to understand the 
aetiology of this yet undetermined phenomenon.


Disclosure of Financial Relationships: nothing to disclose
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Is Adiponectin Bad to the Bone? Influence of Adiponectin on Mineral 
Metabolism of Chronic Renal Patients  Ana P. Silva, Anabela Guedes, Ana 
Cabrita, Ana Pinho, Cristina Martins, Marilia Faísca, Pedro L. Neves.  Serviço 
de Neprologia, Hospital de Faro E.P.E, Faro, Portugal.


Recent studies have shown that adiponectin (ADPN) and its receptors were detected 
not only in adipocytes but also in bone-forming cells. It has been reported that ADPN can 
influence osteoclastogenesis through revealing receptor activator of nuclear factor-kB ligand 
(RANKL) and osteoprotegerin (OPG) expression in osteoblast and osteoclast formation.


The aim of our study, was to evaluate the relationship between adiponectin and mineral 
metabolism, in type 2 diabetic patients (pts) with chronic renal disease.


We evaluated 37 pts (f=21, m=16) from our diabetic nephropathy outpatient clinic, 
with an eGFR (MDRD) of 44.7 ml/min and a mean age of 70 years.


Several laboratory parameters were evaluated, including serum albumin, calcium 
(Ca), phosphorus (P), calcium-phosphorus product (CaxP), PTH, TNF-α, Interleukin-6 
(IL-6) and ADPN.


We found that ADPN levels were correlated, in a single regression model, with 
phosphorous levels (r = 0.439, p = 0.011). There were no correlations between ADPN and 
calcium levels and between ADPN and PTH. In a multiple regression model (R2 = 0.612, p 
= 0.001) we found that renal function (eGFR) (t = - 2.954, p = 0.006) and ADPN (t = 3.065, 
p = 0.005) were the only factors that independently influenced the phosphorous level.


This study suggest that adiponectin can be a key mediator of phosphorous in chronic 
kidney patients. Further studies are needed to evaluate the potential role of adiponectin in 
the regulation of mineral metabolism in these patients.


Disclosure of Financial Relationships: nothing to disclose
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Urinary Excretion of Liver-Type Fatty Acid Binding Protein (L-FABP) 
as a Useful Predictor of Future Renal Dysfunction in Early-Stage Type 2 
Diabetic Nephropathy  Atsuko Kamijo,1,2 Takeshi Sugaya,2,4 Yasushi Tanaka,3 
Takashi Yasuda,2 Kenjiro Kimura.2  1Anatomy, St. Marianna University 
School of Medicine, Kawasaki, Japan; 2Nephrology and Hypertension, St. 
Marianna University School of Medicine, Kawasaki, Japan; 3Metabolic and 
Endocrinology, St. Marianna University School of Medicine, Kawasaki, Japan; 
4CMIC Co Ltd, Tokyo, Japan.


Urinary L-FABP is a clinical biomarker which reflects the tubulointerstitial damage. We 
reported that urinary L-FABP level was significantly elevated according to the severity of 
diabetic nephropathy. The aim of this study is to evaluate the clinical usefulness of urinary 
L-FABP as a prognostic indicator in progression of early-stage type 2 diabetic nephropathy. 
Patients with type 2 diabetes whose estimated glomerular filtration rate (eGFR) was more 


than 60 ml/min/1.73m2 at the start of the trial, were monitored in prospective observation 
follow-up study during 2004-2008 (n-=54). First, the patients were divided into two groups 
according to the level of urinary L-FABP at the start: the high group incorporated patients 
with higher level of urinary L-FABP (more than 8.4mg/g.cr, normal upper limit of urinary 
L-FABP), and the low group incorporated patients with lower level (equal to or less than 
8.4mg/g.cr). An annual rate of decline in eGFR of the high group was significantly lower 
than that of the low group (-3.7 ml-1min-11.73m2year-1 vs -1.1 ml-1min-11.73m2year-1, p<0.05). 
Next, the progression of diabetic nephropathy was defined as the progression to a higher 
stage of chronic kidney disease. Urinary L-FABP levels at the start of the progression 
group was significantly higher than those of the non-progression group (23.1 mg/g.cre vs 
7.4 mg/g.cre, p<0.05). However urinary NAG levels of the progression group was similar 
to those of the non- progression group (12.7 IU/g.cre vs 8.7 IU/g.cre, NS). In conclusion, 
urinary L-FABP offers potential as a clinical marker that could be used to identify patients 
who are likely to experience deterioration of renal function in the future.
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Ureteropelvic Junction Obstruction (UPJO): Renal Pelvic and Bladder 
Urinary Markers of Progression and Recovery  Sue Kiley,1 Craig A. 
Peters,2 Fern G. Campbell,2 Susan C. Wright,3 Qi S. Wei,3 Robert L. Chevalier.1  
1Pediatrics, University of Virginia, Charlottesville, VA; 2Urology, University of 
Virginia, Charlottesville, VA; 3Panorama Research, Inc, Sunnyvale, CA.


Inflammation plays a key role in the progression of UPJO and may contribute to the 
evolution of fibrosis. Temporal urinary cytokine profiles identified by antibody arrays reflect 
progression as well as post-operative recovery; these profiles also differ with age and renal 
maturation (Kiley SC, et al. JASN 18:222A, 2007). Here we validate previous findings 
with alternative methods: ELISA, multiplexed real-time immuno-PCR (MRI-PCR) assay 
and human cytokine antibody array for bladder vs. pelvis urine. NGAL & TGFβ ELISAs 
indicate a positive association between degree of hydronephrosis and urinary TGFβ levels, 
but no association with urinary NGAL. Infant biomarkers were confirmed using the MRI-
PCR assay: both L-Selectin and ICAM-1 decrease in UPJO relative to healthy urine [4 vs. 
29 ng/mg creatinine (p<0.001) and 0.5 vs. 1.2 ng/mg creatinine (p<0.01), respectively]. 
Comparison of paired bladder and renal pelvis urines indicate L-Selectin and ICAM-1 are 
below limits of detection when pyeloplasty is performed to relieve obstruction.
Antibody Array: Bladder vs. Renal Pelvis Urine
Cytokine Healthy (Bladder) UPJO (Bladder) UPJO (Pelvis)
ErbB3 4.5 ± 1.6† 12 ± 6 ↑ 4/9 19 ± 5 * ↑ 4/4
GROα 0.6 ± 0.1 2.4 ± 0.4 ** ↑ 8/8 19 ± 14 ↑ 4/4
† Mean urinary cytokine fluorescence intensity divided by mg creatinine ± SEM. **p<0.01 vs. healthy; 
*p<0.05 vs. paired CON bladder urines.


Pelvis urine also revealed a biomarker dismissed in early analysis. ErbB3 increases in 
all 4 infant pelvis vs. matched bladder urines (p<0.05), and may indicate proximal tubule 
damage. In older children, GROα increases in UPJO urine relative to healthy control urine. 
Pelvic GROα is elevated 6-fold above matched bladder urine levels, confirming the general 
elevation of GROα in bladder urine is contributed by the obstructed kidney. In this study 
we have validated several urinary biomarkers of progressive UPJO and demonstrated that 
pelvis urine verifies the renal origin of these alterations in biomarker levels.
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Tamm-Horsfall Protein Promotes Catheter Associated Urinary Tract 
Infection  Hajamohideen S. Raffi, James M. Bates, Jr., Satish Kumar.  Medicine/
Nephrology, University of Oklahoma Health Sciences Center, Oklahoma City, 
OK.


Catheter Associated Urinary Tract Infection (CAUTI) is a common hospital acquired 
infection. The role of Tamm-Horsfall protein (THP), urine’s most abundant protein, in 
the pathogenesis of CAUTI is not clear. We performed a clinical study in patients with 
indwelling urinary catheters to determine the role of THP in CAUTI.


Twenty one urinary catheters were collected aseptically from 20 patients after approval 
from the institutional review board. The catheters were inserted and removed as necessary 
for routine clinical care. A one cm long section was cut from the catheter around the balloon 
and placed in phosphate buffered saline. The bacteria were removed from the catheter 
section by sonication and by scraping the luminal and extraluminal surface. Bacterial 
suspensions (50 ul each) were cultured on Blood and Mac Conkey agar. THP was eluted 
from the catheters and quantitated by ELISA. Urine specimens, obtained at the time of 
catheter removal, were cultured on Blood and Mac Conkey agar. The bacterial species were 
identified. The data were analyzed using Student’s t-test.


Results showed that 16 catheters were culture positive and 5 were negative. The 
organisms isolated were Escherichia coli, 3; Enterococcus fecium,3; Enterococcus 
faecalis, 5; Staphylococcus epidermidis, 4; Candida albicans, 1; Staphylococcus hominis, 
1; Klebsiella pneumoniae, 1; Staphylococcus aureus, 1; Enterobacter sakazakii, 1 and 
Staphylococcus warneri, 1; some catheters had multiple organisms. THP deposition (ng 
THP/cm of catheter) was more on culture positive catheters than on culture negative 
catheters (8990 ng THP/cm + 4301 vs. 865 ng THP/cm + 513, respectively; P = 0.039). 
Urine cultures at the time of catheter removal were positive in 3 of 16 patients with culture 
positive catheters; all 3 had E. coli. One patient with a culture negative catheter had a urine 
culture positive for E. faecalis.


We conclude that THP binds to catheters and promotes colonization of bacteria on 
the catheter. Catheters colonized by E. coli tend to release bacteria into the urine more 
readily.
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SA-PO2985


Kidney Injury Molecule-1 (KIM-1) Staining Identifies the S3 Segment as the 
Most Sensitive Region of Proximal Tubules to Ischemic Injury in Humans  
Ping L. Zhang,1 Charles M. Schworer,2 Joseph V. Bonventre.3  1Department of 
Anatomic Pathology, William Beaumont Hospital, Royal Oak, MI; 2Weis Center 
for Research, Geisinger Medical Center, Danville, PA; 3Renal Division, Brigham 
and Women’s Hospital, Boston, MA.


In rodents, different segments (S1, S2 and S3) of proximal tubules vary in vulnerability 
to ischemic and toxic injury but it is not known whether this differential vulnerability is 
present in the human kidney. The goal of this study was to determine whether human 
proximal tubule segments demonstrate variations in vulnerability to ischemia. Using 
immunohistochemical techniques, kidney injury molecule-1 (KIM-1) expression, a injury 
marker of proximal tubules, was evaluated in human autopsy kidneys with evidence of 
premorbid acute tubular injury (ATI) (n = 35) and expression patterns in different segments 
compared with what was seen in a rat model of ischemia-reperfusion injury (n =7). KIM- 
staining intensity was graded from 0 to 3+. Negative control kidneys from humans (n = 
35) and rats (n = 7) without ATI stained negatively for KIM-1. When kidneys showed 
histopathological features of injury in humans or rats, the S2 and S3 segments of proximal 
tubules were much more sensitive to injury (see Table).
KIM-1 Scores in S1-S3 of Humans and Rats


S1 S2 S3
Human 0.55+/-0.11 1.57+/-0.19* 1.72+/-0.17*
Rats 0.29+/-0.18 1.86+/-0.41# 2.86+/-0.14#


The S1 segment, comprising the convoluted proximal tubules, only expressed KIM-
1 when moderate to severe injury was present (* = p < 0.05 vs human S1 segment and 
# = p < 0.05 vs rat S1 segment using ANOVA test). The S2 of proximal tubules, initial 
straight proximal tubules in medullary rays, often expressed KIM-1, reflecting enhanced 
vulnerability to injury. The S3 segment of proximal tubules, last portion of the straight 
proximal tubules located in the outer stripe of outer medulla, had slightly more KIM-1 
staining than seen in the S2 segment of proximal tubules but this difference was not 
statistically different. We conclude that the S2 and S3 segments of the human proximal 
tubule are more vulnerable to injury than the S1 segment, similar to findings in rodents.
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Kidney Injury Molecule-1 Staining Helps Confirm Acute Tubular Injury 
in Type I Acute Antibody Mediated Rejection  Ping L. Zhang,1 Dilip 
Sarmarapungavan,1 Raviparasenna Parasuraman,1 Maryam A. Forinola,1 Steven 
R. Cohn,1 Gampala H. Reddy,1 Michelle T. Rooney,1 Chung-Ho Chang,1 Francis 
Dumler,1 Joseph V. Bonventre.2  1Anatomic Pathology, Nephrology and Surgery, 
William Beaumont Hospital, Royal Oak, MI; 2Renal Division, Brigham and 
Women’s Hosptial, Boston, MA.


We have demonstrated that KIM-1 is a sensitive and specific biomarker for detecting 
proximal tubular injury in renal transplant biopsies. KIM-1 is not expressed in protocol 
biopsies when there is no injury (Kidney International 2008; 73: 605-614). According to 
the 2005 Banff criteria, Type I acute antibody mediated rejection (AAMR) is defined as 
acute tubular necrosis (ATN)-like appearance plus C4d positivity; however, the extent to 
which tubular epithelial cell injury contributes to the functional deficits seen is not clear. 
The goal of this study was to determine whether there was true tubular injury in the cases 
suspected to have type I AAMR by exploring the extent of KIM-1 staining. In group A 
(AAMR group), 18 renal transplant biopsies (from 9 patients) showed diffuse C4d staining 
in peritubular capillaries (immunofluorescent method). In this group patients had an average 
panel renal antigen (PRA) of 36%. No significant inflammatory infiltration was noted in the 
group A biopsies. In group B (ATN group), 10 renal transplant biopsies (from 8 patients) 
showed features of ATN but were negative for C4d staining and none of the patients had 
positive PRA. Both groups were similar in age and serum creatinine (3.34 ± 0.34 mg/dl in 
group A and 4.32 ± 0.65 mg/dl in group B; NS). Tissues from both groups were stained by 
immunohistochemistry for KIM-1 (AKG monoclonal antibody) and graded from 0.5 (half 
lumen positive staining) to 1+ (entire lumen positive), 2+ (intermediate staining between 
1+ & 3+) and 3+ (entire luminal strong staining). Both groups showed positive KIM-1 
staining in proximal tubules (ranging from 0.5 to 3+ in group A and from 1+ to 3+ in group 
B), although the KIM-1 staining scores were significantly lower in group A (1.47 ± 0.26) 
than those in group B (2.50 ± 0.22, p<0.05).


In conclusion our data reveal that proximal tubular injury is an important component 
of type I AAMR.
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Urine TGF-beta1 mRNA and Podocyte Biomarkers for Progression  Akihiro 
Fukuda,1 Yuji Sato,2 Madhusudan Venkatareddy,1 Larysa T. Wickman,1 Mahboob 
Chowdhury,1 Su Wang,1 Jocelyn E. Wiggins,1 Roger C. Wiggins.1  1Nephrology 
Division, Department of Internal Medicine, University of Michigan, Ann Arbor, 
MI; 2Division of Circulatory and Body Fluid Regulation, Department of Internal 
Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan.


Glomerulosclerosis (GS) and interstitial fibrosis (IF) are the major pathlogic processes 
causing progression to end stage kidney disease (ESKD) in humans. Podocyte depletion 
causes GS leading to IF, and we have demonstrated that persistent podocyte loss is a 
major factor driving the progression process. Urine podocyte mRNA measurement could 


therefore be a useful clinical tool for both diagnostic and monitoring purposes. To evaluate 
this question further we used model systems of progression including the human diphtheria 
toxin receptor (hDTR) transgenic rat (in which podocyte depletion can be caused to a 
predetermined extent and at a predetermined time) and the puromycin aminonucleoside 
nephrosis (PAN) progression model. Podocyte depletion was monitored using urine nephrin 
and podocin mRNA qRT-PCR of the urine pellet as a sensitive, specific and quantitative 
assay. We used Aquaporin-2 (AQP2) mRNA as a kidney-specific reference gene to account 
for RNA breakdown, contamination and reverse transcription differences. We also measured 
urine TGF-beta1 mRNA since TGF-beta is known to drive progressive glomerular and 
interstitial scarring in kidney diseases. In both the hDTR and PAN progression models urine 
podocin and TGF-beta1 mRNAs were excreted persistently at high levels throughout the 
time course of progression (60-100 days) in progressor, but not non-progressor, rats. Urine 
nephrin mRNA was a marker of acute glomerular injury but not progression. Factoring for 
AQP2 mRNA served to increase the specificity of the assay. We defined a Urine Progressor 
Index (UPI) as the product of the Podocin/AQP2 x TGF-beta1/AQP2 ratios. The UPI was 
increased in progressors compared with non-progressors with an AUC approaching 1. Urine 
mRNA monitoring of podocyte and TGF-beta1 mRNAs separately (or in combination as 
the UPI) could be useful to identify and monitor the progression process in people with 
kidney diseases.
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Comparative Podocytomics: Analyses of Conditionally-Immortalized 
Lines of Cultured Podocytes  Richard F. Ransom.  Center for Clinical and 
Translational Research, Research Institute at Nationwide Children’s Hospital, 
Columbus, OH.


The state-of-the-art cultured glomerular visceral epithelial cell (podocyte) is 
conditionally immortalized via expression of a temperature-sensitive mutant of the SV40 
large-T antigen, resulting in cultures that proliferate at 33° C and, when cultured at 37-39° 
C, will differentiate into arborized cells that more closely resemble the growth-arrested 
podocytes present in vivo. However, the degree of resemblance remains controversial. In 
this study, a variety of parameters were measured in podocyte cultures derived from mouse 
(obtained from Reiser = JR, Endlich = KE), human (Saleem = MS), and rat (Kurihara = 
HK). qRT-PCR analysis found differentiated JR and KE cells had levels of SYNPO, NEPH1, 
and WT1 mRNA ≅ glomerular levels, while NPHS1 and NPHS2 were ∼30-fold lower or 
undetectable, respectively. Levels of NPHS1, NPHS2, and WT1 mRNAs were >100-fold 
lower or undetectable in MS and HK cells, and only NEPH1 and SYNPO ≅ glomeruli. 
In all lines, only NEPH1 and podocin proteins were present at levels ≅ glomeruli, while 
synaptopodin and nephrin in all lines were <1% of glomerular levels. Relative response to 
PAN injury was in the order MS∼JR>>KE, and response to DOX injury was JR∼KE>MS, 
while HK cells were almost unaffected. Undifferentiated human and mouse lines had 
similar proliferation rates (2.7 - 4.8 divisions/100 cells/h) that decreased by ∼90% after 
differentiation, while the rate for rat cells remained constant at ∼1 div/100/h. Cell motility (% 
cells moving >1 cell diameter/4 h) was: JR∼MS∼KE (90%) in undifferentiated, non-dividing 
cells, JR∼KE (5%) <MS (54%) in differentiated cells, while rat cells were essentially 
non-motile. Process formation in cultured podocytes was found to be entirely a result of 
contractile action after formation of lamellipodia or adhesive cell-cell contacts. These 
findings show dramatic differences in marker expression, response to toxins, and motility 
between lines of podocytes from different species and even between similarly-derived 
mouse lines. Most surprising were the nature of process formation and the PAN sensitivity 
of cultures (mouse∼human>>rat), since only rats develop PAN nephrosis in vivo.
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Plasma from Patients with Post-Transplant Recurrence of FSGS Elicits 
Specific Pathway Activation in Human Podocytes – A Molecular Tool for 
Biomarker Discovery  Jessica J. Harris, Gavin I. Welsh, Peter W. Mathieson, 
Moin A. Saleem.  Academic Renal Unit, University of Bristol, Bristol, United 
Kingdom.


Focal Segmental Glomerulosclerosis (FSGS) is a steroid resistant form of nephrotic 
syndrome leading to end stage renal disease. The podocyte is known to be the target of 
injury for this disease, undergoing a dramatic change of shape and eventual loss from 
the glomerular basement membrane. However little is known about which pathways are 
activated to bring about these changes.


We have previously reported using a series of paired plasma samples from patients with 
post-transplant relapse of FSGS, that relapse plasma relocalises slit diaphragm proteins in 
podocytes (J Am Soc Nephrol 2005).


The aim of the present study was to discover disease specific intracellular pathways 
activated by nephrotic plasma. Conditionally immortalised human podocytes (ciPods) were 
exposed to nephrotic and non-nephrotic plasma, obtained from patients in an active stage 
of FSGS and later when they were in remission. Lysates were obtained from 3 consecutive 
patients at serial time points, and blotted for a number of known pathways. We found 
consistent phosphorylation of VASP protein by relapse plasma, and noted that the timing of 
peak activity varied between different patients. Using this information we chose 2 patient 
samples for more detailed analysis.


At defined time points, phospho-arrays were carried out by KINEXUS bioinformatics 
to assay simultaneous phosphorylation of x proteins, comparing relapse and remission 
samples. A control array of normal human plasma and plasma from a HUS patient was 
also carried out.


Results show remarkable consistency of a number of proteins/pathways affected by 
nephrotic plasma, that were not affected in the remission or control array. Validation of 
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newly identified pathways was done on a third patient’s samples by western blotting and 
functional testing, and confirmed key findings from the arrays.


In summary we propose that carefully collected FSGS plasma displays bioactive 
properties that behave consistently on human podocytes, and can be used to identify unique 
disease pathways, as well as to develop easily utilised biomarkers.
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Monitoring Progression of Kidney Disease through Urine mRNAs  Larysa 
T. Wickman,1 Sang Koo Lee,2 Akihiro Fukuda,2 Chrysta Leinczewski,2 Su 
Wang,2 Mahboob Chowdhury,2 Jocelyn Wiggins,2 David B. Kershaw,1 Matthias 
Kretzler,2 Roger C. Wiggins.2  1Pediatrics, University of Michigan, Ann Arbor, 
MI; 2Internal Medicine, University of Michigan, Ann Arbor, MI.


BACKGROUND: At the present time treatment decisions for patients with kidney 
disease are based on measurements of renal function which are inexact, or on repeat 
kidney biopsies which are invasive and carry risk. This means that therapeutic decisions 
are often delayed until substantial renal function has been lost. Progression to end stage 
kidney disease following glomerular injury is caused by persistent podocyte loss. In a 
rat model system we have shown that podocyte loss can be monitored through podocyte 
specific urinary mRNAs (Sato et al. JASN, 2009). The methodology is aimed at detecting 
specific podocyte markers in human urine, is noninvasive and can be repeated over time 
to monitor disease progression and response to treatment. METHOD: Urine pellets are 
obtained by centrifugation, mRNAs are extracted and reverse transcribed, cDNAs are 
used as standards for qRT-PCR. A reference kidney-specific mRNA (aquaporin2) is used 
to correct for RNA stability, sample size, concentration, contamination from non-kidney 
sources, and variation in reverse transcription efficiency. Since kidney scarring is a major 
component of progression we also measured urine TGFb1 mRNA. RESULTS: Urine 
podocyte mRNAs (podocin and nephrin), TGFb1, and aquaporin2 are all measurable in 
the pellet from normal human urine. The rate of podocyte mRNA decay was paralleled by 
the rate of aquaporin2 mRNA decay, so that expressing data as a ratio gives reproducible 
values irrespective of urine collection conditions or amount of urine used. The coefficient 
of assay variation was 33-47%. Preliminary data from patients with glomerular diseases 
shows elevated levels of urine podocin, nephrin and TGFb1 to aquaporin2 mRNA ratios. 
The amount of signal reflects the severity of glomerular injury based on the renal biopsy 
and clinical parameters. CONCLUSIONS: The methodology established and validated 
using the rat model system is sufficiently encouraging to warrant further studies in humans 
to guide its use for clinical decision-making.
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Accurate Detection of Renal Albumin Filtration and Transcytosis Via 
2-Photon Microscopy Requires Optimizing Detection Parameters  Ruben 
M. Sandoval,1 Silvia B. Campos-Bilderback,1 Deepak Nihalani,1 Sarah E. Wean,1 
Bruce A. Molitoris.1,2  1Medicine/Nephrology, Indiana University School of 
Medicine, Indianapolis, IN; 2Roudebush VAMC, Indianapolis, IN.


Renal handling of albumin remains a hotly debated topic with intravital 2-photon 
data varying between investigators prompting a need to determine the reason for these 
differences. Therefore, we set out to evaluate and optimize all parameters possible for the 
low fluorescent signal from filtered albumin. Data from studies in Munich-Wistar (MW) 
rats done under optimal conditions using 12-bit non-descanned detectors of two different 
fluorophores at different conjugation ratios of rat serum albumin (RSA) gave vastly different 
glomerular sieving coefficients (GSCs). Texas Red (TR) and Oregon Green (OG) conjugates 
of RSA labeled at a ratio of 4:1 dye:RSA gave GSC values of 0.035 and 0.028, respectively. 
However, a 10-fold decrease in labeling efficiency (0.4:1 dye:RSA) of TR and OG gave 
values of 0.016 and 0.005, respectively, despite having comparable plasma intensities with 
a higher administered dose. Image depth can also introduce sampling bias due to a non-
uniform decreases in capillary loop intensity within the same focal plane. We determined 
this stemmed from light scatter having a greater affect on shorter wavelength emitting 
fluorophores like OG, a fluorescein derivative. We also used a fluorescent 150kDa dextran 
to determine the effect of out of focus fluorescence which gave GSCs between 0.0008 and 
0.005 (background). Studies conducted in fasted vs fed MW rats revealed a drop in the 
GSC to 0.016 in fasted rats. When using any non-pH sensitive dye conjugate, endocytosis 
of RSA by proximal tubules (PT) consistently occurred within minutes after i.v. infusion 
followed by rapid and prolonged transcytosis of TR-RSA via both intracellular vesicles 
and tubular projections at the basolateral-interstitial junction of PT’s. Therefore, optimizing 
detection parameters allowed for accurate quantitation of GSC, showed an effect of fasting 
to reduce GSC, and the visualization of RSA transcytosis by PT cells in vivo.
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Establishment of Conditionally Immortalized Podocyte Cell Lines from 
Urine  Toru Sakairi,1 Yoshifusa Abe,1 Lilian Howard,1 Linda Bartlett,1 Hiroshi 
Kajiyama,2 Parmijat S. Jat,3 Jeffrey B. Kopp.1  1NIDDK, NIH, Bethesda, MD; 
2Saitama Medical University, Saitama, Japan; 3University College London, 
London, United Kingdom.


Several laboratories have generated transformed podocyte cell lines from human 
glomeruli. We wished to determine whether podocyte cell lines could be established from 
the urine of glomerular disease patients and healthy volunteers. We transformed cultured 


urinary cells from 2 patients with focal segmental glomerulosclerosis (FSGS) and 2 healthy 
volunteers, using thermosensitive SV40 T antigen (tsA58) together with human telomerase 
(hTERT). Antibiotic selection and limiting dilution cloning yielded many cell clones, from 
which two clones were randomly selected from each subject. Cell characterization included 
analysis of podocyte markers by RT-PCR, western blotting and immunofluorescent staining 
under growth restrictive conditions. Surprisingly, mRNA for the podocyte markers nephrin, 
synaptopodin, and CD2AP were detected in all 8 clones; podocin mRNA was absent from 
all 8 clones. WT1 mRNA was detected in cells from 1 FSGS patient and at lower levels, 
in cells from both healthy volunteers; podocalyxin mRNA was detected in each cell line 
from both FSGS patients and 1 healthy volunteer. By western blot, CD2AP, WT1 and 
podocalyxin expression mirrored mRNA expression. On immunostaining, podocalyxin 
was present on the cell surface, synaptopodin and nestin were distributed in a filamentous 
pattern and WT1 was present in the nucleus. In conclusion, podocytes were viable in 
all patients and volunteers studied. These results suggest that podocyte cell lines can be 
established consistently from human urine, including from healthy volunteers. Phenotypic 
variation among podocyte cell lines may be due to individual subject differences, the 
impact of tsA58 and hTERT on cellular pathways, and/or on stochastic processes. The 
generation of podocyte cell lines from patients with diverse diseases and from individuals 
with distinct genotypes will help advance studies of podocyte cell biology, but further 
improvements in the approaches to cell transformation may be needed to allow cultured 
podocytes to fully differentiate.
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Primary Murine Podocyte Culture: A Valid Method  P. J. Lavin, G. Wu, J. 
J. Eckel, R. A. Gbadegesin, B. L. Bowling, A. Homstad, M. P. Winn.  Duke 
University Medical Center, NC.


The purpose of this study was to validate primary murine podocyte culture as an in vitro 
method to study biological differences from any genetically-modified mouse.


Methods: Kidneys from sacrificed 129Sv/Ev mice were harvested under sterile 
conditions. Decapsulated glomeruli were isolated from kidneys by sequential washing 
with ice cold phosphate buffer solution through 180 µM, 100 µM and 71 µM sieves. The 
fraction collected on the 71 µM sieve was placed on ice and an aliquot was examined 
microscopically to ensure the solution contained decapsulated glomeruli. The glomerulus 
concentrated pellet was resuspended in Roswell Park Memorial Institution (RPMI) medium 
supplemented with 10% fetal bovine serum and antibiotics, and cultured in a type I collagen 
flask in a 37ºC incubator with 5% CO2 for 3 to 5 days. The flasks were undisturbed until 
sufficient outgrowth was noted around attached glomeruli. Old media containing unattached 
glomeruli was replaced to facilitate growth toward confluency. Podocytes were isolated by 
passing trypsinized outgrowing cells from the glomeruli through a 40 µM nylon cell strainer 
and then cultured in RPMI supplemented medium in a type I collagen flask. Podocytes were 
split and subcultured upon reaching 85-90% confluency.Total RNA was manually extracted 
from freshly cultured podocytes at each subculture. MRNA for genes specific to podocytes 
(WT-1, synaptopodin, nephrin, podocin), glomerular mesangium (Thy-1, desmin) and 
endothelium (TIE-1) was quantified by real-time PCR and normalized to β-Actin.


Results: Podocytes showed classical cobblestoning and arborized cell shape, as well as 
an intermediate phenotype, depending on the degree of confluency. WT-1, synaptopodin, 
nephrin, podocin were all expressed at least up to the 5th subculture, whereas intial low 
levels of Thy-1, desmin and TIE-1 disappeared entirely after the 2nd subculture.


Conclusions: Expression of podocyte specific genes and absence of endothelial or 
mesangial specific genes validates this method of primary culture of murine podocytes. 
The method is advantageous where transgenic mice are available, reducing the reliance 
on transfection and gene-silencing methods which have a low efficiency in podocyte 
cultures.
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Blockade of Wnt/beta-Catenin Signaling by Paricalcitol Prevents 
Proteinuria and Kidney Injury in Adriamycin Nephropathy  Weichun He, 
Chunsun Dai, Youhua Liu.  Department of Pathology, University of Pittsburgh, 
Pittsburgh, PA.


Increasing clinical observations indicate that administration of vitamin D receptor 
(VDR) activators is associated with a reduced proteinuria and overall survival in patients 
with chronic kidney diseases; however, the underlying mechanism is not fully understood. 
Recent studies implicate Wnt/beta-catenin signaling in mediating podocyte injury and 
interstitial fibrosis, leading us to hypothesize that the beneficial effects of VDR activators 
may be related to their modulation of this signal pathway. To test this, we examined the 
therapeutic efficacy of paricalcitol (19-nor-1,25-hydroxy-vitamin D2) in adriamycin (ADR) 
nephropathy, a model of podocyte injury, proteinuria and renal fibrosis. Male BALB/c mice 
were treated with vehicle, ADR or ADR plus paricalcitol for 5 weeks. Compared with 
vehicle controls, ADR caused substantial increase in proteinuria, glomerulosclerotic and 
tubulointerstitial lesions, which were markedly ameliorated after paricalcitol administration. 
Paricalcitol suppressed pro-fibrotic cytokines TGF-β1 and CTGF expression, and inhibited 
interstitial matrix components fibronectin, type I and type III collagen mRNA expression. 
In addition, paricalcitol blocked pro-inflammatory cytokines RANTES, TNF-α and 
MCP-1 expression. Interestingly, β-catenin was dramatically induced (> 100-fold versus 
vehicle controls) in the kidney after ADR injury, predominantly in glomerular podocytes 
and tubular epithelial cells, and paricalcitol almost completely abolished renal β-catenin 
induction. Consistently, Snail1 and Twist, two putative downstream mediators of β-catenin 
that play an essential role in mediating epithelial to mesenchymal transition (EMT), were 
also induced in ADR nephropathy, and paricalcitol effectively abrogated their induction. In 
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vitro, paricalcitol induced a physical interaction of VDR with β-catenin in podocytes, and 
inhibited the β-catenin-mediated gene transcription. These findings suggest that paricalcitol 
prevents proteinuria and kidney injury in ADR nephropathy through VDR-mediated 
blockade of Wnt/β-catenin signaling.
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Rosiglitazone and Pioglitazone Protect Cultured Podocytes from Nephrotic 
Syndrome-Related Injury  Shipra Agrawal,1 Rainer Benndorf,1,2 William E. 
Smoyer.1,2  1Center for Clinical and Translational Research, Research Institute 
at Nationwide Children’s Hospital, Columbus, OH; 2Department of Pediatrics, 
Ohio State University, Columbus, OH.


PURPOSE: The prevailing therapy for nephrotic syndrome (NS) is oral glucocorticoids, 
which however has severe side effects. Alternative therapies with reduced side effects are 
needed, especially for steroid resistant patients. In the present study we tested the ability 
of peroxisome proliferator-activated receptor (PPAR) γ agonists, rosiglitazone (Rosi) and 
pioglitazone (Pio), to protect podocytes against puromycin aminonucleoside (PAN)-induced 
injury as a model of podocyte injury in NS.


METHODS: PAN injured podocytes were pretreated with various concentrations 
of Rosi and Pio for selected time periods and cell viability was measured. Cytoskeletal 
integrity was visualized by binding of labeled phalloidin to microfilaments. The degree of 
activation of the MAPKs, p38, JNK/SAPK and Erk1/2, was determined by densitometry 
of specific phosphorylated isoforms on immunoblots.


RESULTS: Pretreatment with Rosi and Pio significantly protected viability of 
podocytes against PAN-induced injury. PAN-induced injury resulted in the disruption of 
actin stress fibers which was almost completely prevented by pretreatment with Rosi or 
Pio. Furthermore, Rosi and Pio pretreatment resulted in reduced activation of some of 
the MAPKs. These observations were similar to those seen with glucocorticoid treatment 
prior to PAN-induced injury.


CONCLUSIONS: The PPARγ agonists Rosi and Pio provide significant protection 
to podocytes against PAN-induced injury. Since these compounds are FDA approved 
and extensively used for the treatment of type II diabetes, our data suggest their potential 
effectiveness as either primary or supplemental therapeutic agents in NS. Moreover, PPARγ 
agonists and glucocorticoids may induce their protective effects in part by altering podocyte 
MAPK activities. Therefore, further study of their mechanisms of action in podocytes could 
not only improve our understanding of NS pathophysiology, but also clarify a role for these 
agonists, and potentially also for MAPK inhibitors, as adoptable novel therapies for NS.
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Changes in Glomerular Capillary Walls from Rats Exposed to Losartan 
during Lactation  Evelyn C. S. Marin, Roberto R. S. Costa, Cleonice G. A. 
Silva, Terezila Machado Coimbra.  Physiology and Pathology, University of 
Sao Paulo, Ribeirao Preto, SP, Brazil.


The nephrogenesis of rats is completed between 10 and 15 days after birth. Rats exposed 
to angiotensin II antagonists during lactation present progressive disturbances in renal 
function and structure associated with high levels of albuminuria. This study analyzed the 
changes in glomerular capillary walls components of pups from dams that received losartan 
during lactation. Male Wistar rat pups, from dams that received 2% sucrose (control, n=11) or 
losartan (100 mg/kg/day) diluted in 2% sucrose (experimental, n=16) during lactation were 
killed at 21 days after birth. Blood and urine samples were collected to evaluate the renal 
function and kidney removed for histological, immunohistochemical, western blot and lipid 
peroxidation (malondialdehyde, MDA) studies. The experimental group presented increases 
in albuminuria and in fractional excretions of sodium and potassium. Decreased glomerular 
area and glomerulosclerosis were also observed in these animals. The immunohistochemical 
studies showed higher number of ED1-positive cells (macrophages/ monocytes) (35.17±3.69 
vs 13.52 ±2.04 per area of 0.245 mm2) and increased score for vimentin (1.07±0.24 vs 
0.11±0.06) in renal cortical tubulointerstitium from the losartan-treated pups. Glomerular 
expression for desmin at the glomerular edge was higher (0.10±0.02 vs 0.00±0.00) and 
expression for glomerular epithelial protein 1, GLEPP1 (3.86±0.01 vs 3.94±0.01) was 
decreased in pups from experimental group. Western blot analysis showed decreased podocin 
expression in renal cortex from experimental pups compare to control (70.66±10.81 vs 
100.00±5.55). Losartan-treated pups also presented higher levels of MDA (70.16±8.37 vs 
46.12±3.73). In conclusion, pups exposed to losartan during lactation presented, at 21 days 
of age, several changes in components of the glomerular capillary walls (increased desmin 
staining at the glomerular edge, decreased of GLEPP-1 and podocin glomerular expression) 
and albuminuria. These changes were associated with increased vimentin score and number 
of ED-1 positive cells as well as lipid peroxidation in renal cortex.
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Renoprotective Role of Peroxisome Proliferator-Activated Receptor-Alpha 
in Adriamycin-Induced Podocyte Injury  Youfei Guan,1,2 Yunfeng Zhou,1 
Lihong Chen,1 Xiaomu Kong,1 Hang Yang,1 Pan Zhao,1 Xiaoyan Zhang,1 Yifei 
Miao,1 Yahua Zhang,1,2 Matthew D. Breyer.2  1Department of Physiology and 
Pathophysiology, Peking University Health Science Center, Beijing, China; 
2Division of Nephrology, Vanderbilt University Medical Center, Nashville, 
TN.


Adriamycin is a commonly used chemotherapeutic agent, but its clinical use is 
frequently impeded by its renal toxic effects on the glomerular structure. Peroxisome 
proliferator-activated receptor-α (PPAR-α), a member of the ligand-activated nuclear 
receptor superfamily, plays a critical role in renal lipid and energy homeostasis and exerts 
a renoprotective effect in many nephrotoxic drug-related kidney injuries. The present study 
aimed to investigate the role of PPAR-α in adriamycin-induced renal injury in vivo and in 
vitro. Male PPAR-α knockout (PPAR-α-/-) mice and wild-type (WT) littermates received 
adriamycin or vehicle by two intravenous injections at days 1 and 14 and were sacrificed at 
week 4. Following adriamycin treatment, both WT and PPAR-α-/- mice showed significant 
proteinuria, with more severe proteinuria in PPAR-α-/- mice than in WT mice. Adriamycin-
treated PPAR-α-/- mice exhibited more severe podocyte foot process effacement than WT 
mice. In contrast, the PPAR-α agonist fenofibrate not only effectively reduced proteinuria 
but also attenuated adriamycin-induced podocyte foot process effacement. Consistently, 
glomerular nephrin expression was significantly lower in PPAR-α-/- mice than in WT 
mice following adriamycin treatment, and fenofibrate treatment markedly ameliorated 
the reduced glomerular nephrin levels in adriamycin-treated WT mice. In cultured murine 
podocytes, adriamycin treatment induced apoptosis, increased cleaved caspase-3 level and 
decreased Bcl-2 expression, all attenuated by pretreatment with fenofibrate. Collectively, 
the present studies suggest that PPAR-α deficiency exacerbates adriamycin-related 
renal podocyte injury, and a PPAR-α agonist may be a useful therapeutic agent to treat 
adriamycin-induced renal damage.
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Blockage of Mineralocorticoid Receptor Protects Against Glomerulosclerosis 
Induced by Podocyte Damage  Nobuaki Takagi,1 Ji Ma,1 Valentina Kon,1 Iekuni 
Ichikawa.1,2  1Pediatric Nephrology, Vanderbilt University, Nashville, TN; 
2Pediatrics, Tokai University, Isehara, Kanagawa, Japan.


Our previous study showed that blockage of angiotensin type 1 receptor (AT1) 
attenuates podocyte damage and glomerulosclerosis in NEP25 transgenic mouse model, 
in which podocyte-specific injury, induced by LMB2 injection, causes glomerulosclerosis. 
However, the result of our most recent study on podocyte-specific AT1 deficient mice 
suggested that the protective effect of AT1 antagonist is not through the AT1 receptor on 
podocytes. Therefore, we tested, among others, the possibility that the protective effect 
of angiotensin inhibition on podocytes is systemic, specifically, via mineralocorticoid 
inhibition. To test this, we injected low or high dose of LMB2 to induce mild or severe 
podocyte injury in NEP25 mice, and randomly allocated the mice to treatment with a 
mineralocorticoid receptor (MR) blocker spironolactone (Spi, 20 mg/kg/day) or vehicle 
(Veh). We found that those Spi-treated high-dose LMB2 mice with slightly increased 
plasma potassium and urinary Na/K but slightly decreased systolic blood pressure showed 
fewer glomerulosclerosis presented as significantly lower percentage of collagen type IV-
stained area in glomeruli (Veh: 51.9±3.3; Spi: 35.1±4.3; each N=7, P<0.05) at 2 weeks 
after induction of podocyte damage than untreated controls. Likewise, in mice injected 
with low dose of LMB2, Spi tended to cause less proteinuria (Veh: 72.7±9.6 mg protein/
mg creatine, N=9; Spi: 46.6±3.6, N=7; P=0.064) and podocyte loss (Veh: 10.5±0.9 WT-1-
positive podocytes/glomerular section; Spi: 12.9±1.2; P=0.090) at 12 weeks after induction 
of mild podocyte injury. Thus, these data suggest that mineralocorticoid is involved in 
the pathogenesis of podocyte damage and subsequent glomerulosclerosis, while the AT1 
receptor on podocytes is not.
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A Genetic Approach for Generating Cyclosporin A Derivatives with 
Protective Effects on Podocytes  Hiroshi Kajiyama,1 Ken Kasahara,2 
Sachiya Yamamoto,2 Jeffrey B. Kopp,3 Toshihide Mimura.1  1Department of 
Rheumatology and Applied Immunology, Saitama Medical University, Iruma-
Gun, Saitama, Japan; 2Neo-Morgan Laboratory Incorporated, Kawasaki, 
Kanagawa, Japan; 3Kidney Disease Section, NIDDK/NIH, Bethesda, MD.


It is important to maintain the highly sophisticated structure in podocyte slit diaphragm 
and intracellular actin network to avoid pathological proteiunuria. Recently, it was reported 
that cyclosporin A protects cytoskeletal structure in podocytes via inhibition of calcineurin 
leading to stabilization of synaptopodin and actin bundles in podocytes, which gathers 
more interests in cyclosporin A (CyA) to apply this agent to podocyte protective therapy. 
To obtain better CyA derivatives with less cytotoxic and more cytoprotective effects 
on podocytes, we generated mutated clones of Tolypocladium inflatum producing CyA 
based on disparity mutagenesis technology, and screened these clones for existence of 
CyA derivatives which competitively inhibit calcineurin-suppresive effect of CyA using 
S. pombe its clones. We obtained 7 clones out of 1440 clones potentially generating CyA 
derivatives. Original CyA was tested for its toxicity and protective effects on two different 
cultured mouse podocyte clones, wild type podocytes (WT podocyte) and Vpr-podocytes 
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inducibly expressing HIV1 accessory protein, Vpr with Tet-on system. Mouse podocytes 
were cultured at nonpermissive condition and add 0.02 to 20 µg/mL of CyA on day 4 and 
assessed cell death after 24 hours with CellTiter-Glo Luminescent Cell Viability assay. 
CyA caused concentration-dependent podocyte cell toxicity at 1.25∼20 µg/mL in WT 
podocytes (mean±sd, relative light unit (RLU), 1.25 µg/mL, 5 µg/mL, 20 µg/mL, vehicle 
(DMSO): 6521±202.7, 4235± 458.3, 2396± 496.6, 6191±246.3). Vpr-induced podocyte 
cell death was not significantly rescued with 0.02 ∼ 20 microg/mL in Vpr podocytes treated 
with 0.5 or 2 µg/mL of doxycycline (DOX) for 24 hours. Mutated Tolypocladium extracts 
will be applied this podocyte system to find less cytotoxic and more podocyte-protective 
derivatives. This genetic approach might be helpful to obtain better CyA derivatives for 
treatment of glomerular proteinuric diseases.
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Cyclosporine A (CSA) Induces Expression of Isoforms of Cytochrome 
P450 4a (CYP4a) and 4f (CYP4f) in Mesangial Cells  Ellen T. McCarthy,1 
R. Sharma,2 N. Saxena,1 S. Wang,1 V. J. Savin,3 M. Sharma.3  1Kidney Institute, 
University of Kansas Medical Center, Kansas City, KS; 2Kansas City VA 
Hospital, Kansas City, MO; 3Medical College of Wisconsin, Milwaukee, WI.


CSA is used successfully to treat many proteinuric conditions. The exact mechanisms 
of action are likely numerous, and are incompletely understood. Glomeruli express CYP4a 
and 4f enzymes and synthesize the eicosanoid 20-hydroxyeicosatetraenoic acid (20-HETE), 
though which glomerular cells do this is not known. We have shown that 20-HETE protects 
the permeabiltiy barrier of the glomerulus from injury, and furthermore maintains the barrier 
under normal conditions. 20-HETE is synthesized from arachidonic acid by cytochrome 
P450 enzymes of the 4a and 4f subfamilies. We hypothesize that CSA induces expression 
of CYP4a and/or 4f in cultured mesangial cells. We incubated murine mesangial cells in 
CSA (10 nM, 100 nM, 1 µM, 10 µM) or vehicle for 1, 8 or 24 hrs. We then isolated RNA 
and performed real time PCR using specific primers to measure expression of CYP4f13, 
CYP4a12a and CYP4a12b. CYP4f13 expression showed the greatest response to CSA 
treatment. At 8 hr CSA 1 µM and 10 µM increased CYP4f13 by 91% and 74%, respectively. 
At 24 hr CSA 100 nM, 1 µM and 10 µM increased CYP4f13 by 36%, 268% and 200%, 
respectively. At 24 hr, CSA 10nM and 100 nM increased expression of CYP4a12a by 
75% and 88%, respectively, while CSA 10 µM appeared to suppress expression to 48% 
of control at 24 hr. CSA 10 µM increased expression of CYP4a12b by 85% at 8 hr; this 
concentration appeared to suppress expression at 24 hr. In summary, we have demonstrated 
that mesangial cells express CYP4a and 4f, and that CSA induces expression of these 
isoforms in this cell type. Our results suggest that there are time- and dose-related effects 
of CSA on expression, and that these effects vary among the individual isoforms. Each of 
these isoforms can synthesize 20-HETE. We believe that one mechanism by which CSA 
mitigates proteinuria is by inducing expression of certain CYP450 isoforms with resulting 
increase in 20-HETE production. We speculate that CSA has cell-specific and isoform-
specific effects on glomerular cells of the glomerular protein permeability barrier.
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Inhibition of p38 Mitogen-Activated Protein Kinase Protects Podocytes 
Against Puromycin Aminonucleoside-Induced Injury  Ruma A. Pengal,1 
Rainer Benndorf,1,2 William E. Smoyer.1,2  1Clinical and Translation Research, 
Research Institute at Nationwide Children’s Hospital, Columbus, OH; 
2Department of Pediatrics, Ohio State University, Columbus, OH.


Background: Podocytes play a crucial role in maintaining glomerular filtration and 
podocyte injury has been shown to contribute to nephrotic syndrome, a common kidney 
disease in both children and adults. While activation of mitogen-activated protein kinase 
(MAPK) family members has been implicated in the pathogenesis of glomerular diseases, 
their specific roles in podocyte injury are not known. In this study we tested the hypothesis 
that nephrotic syndrome-related injury of podocytes is mediated in part by p38 MAPK 
activation and that MAPK inhibition can protect podocytes from injury.


Methods: Podocyte injury was induced in cultured murine podocytes using puromycin 
aminonucleoside (PAN). Injury of PAN-treated cells was monitored by measuring cell 
viability as well as integrity of the actin cytoskeleton using phalloidin labeling. SDS- and 
isoelectric focusing gel electrophoresis followed by Western blotting was used to determine 
the degree of phosphorylation of p38 MAPK, its downstream substrate MK-2, and the 
small heat shock protein Hsp25 which is a substrate of MK-2. In order to inhibit p38 
MAPK signaling, PAN-injured podocytes were also treated with the specific p38 MAPK 
inhibitor SB203580.


Results: Treatment of podocytes with PAN decreased viability in a time- and dose-
dependent manner. This cell injury was partially rescued by inhibition of p38 pathway 
activation with SB203580. PAN treatment also caused marked disruption of the actin 
cytoskeleton, while treatment with SB203580 partially prevented PAN-induced actin 
filament disruption. Finally, cells treated with SB203580 showed decreased phosphorylation 
of Hsp25, suggesting that prevention of PAN-induced injury was due to the effect of 
SB203580 on p38 MAPK activation.


Conclusions: These data suggest a direct role of p38 MAPK signaling in podocyte 
injury designed to mimic that seen in nephrotic syndrome. Consequently, inhibition of 
podocyte p38 MAPK pathway activation could offer a potentially novel therapeutic strategy 
to prevent or treat podocyte injury in nephrotic syndrome.
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Effects of Sirolimus on Human Mesangial Cells  Rossella Valentino, Ciro 
Esposito, Luigi Villa, Fabrizio Grosjean, Giuseppe Sileno, Mariarosa Arra, 
Nicoletta Serpieri, Clara Migotto, Vittoria Esposito, Francesca Montagna, 
Filippo Mangione, Antonio Dal Canton.  Nephrology, Policlinico San Matteo, 
University of Pavia, Pavia, Italy.


Sirolimus (SRL) is effective in reducing sclerosis in a 5/6 nephrectomy model in rat. 
However sirolimus has been associated with proteinuria in kidney transplant recipients. 
Considered the pivotal role of mesangial cells (MC) in the pathogenesis of many chronic 
nephropathies, frequently evolving in end stage renal disease, we evaluated the effect of 
SRL on cultured human MC.


Human Mesangial Cell lines were planted on surfaces coated with fibronectin to 
promote cellular adhesion. Before every treatment, cells were synchronized with serum free 
media for 12 hours and then treated with SRL (1 ng/ml), Platelet-Derived Growth Factor 
(PDGF), (20 ng/ml), sirolimus + PDGF, and dimetilsulfoxide (DMSO), the vehicle of SRL, 
as control. We evaluated cells proliferation with Coulter Counter. To assess the cell motility, 
cells were cultured on membranes with 8 mm pores coated with fibronectin; after 24 hour 
of treatment, cells were fixed with parafolmaldehyde (2%), permeabilized with Triton and 
stained with Harris’ hematoxilin. Cells that crossed the membrane, were stained and counted 
with an optic microscope. Cytoskeletron modifications and cell morphology were evaluated 
using Rhodamine phalloidin and analyzed by an imaging system. Finally we evaluated the 
aSMA expression using a specific fluorescein conjugated antibody.


After 48 hours of treatment, MC showed a significant increase of cell number that 
was reduced by SRL (4.8 x 104 ± 0.6 x 103 vs 3.2 x 104 ± 0.3 x 103, p<0.01). SRL reduced 
cell migration (3.5 x 102 ± 0.6 x 102 vs 2.9 x 102 ± 0.9 x 102, p<0.06). Cells treated with 
SRL and SRL+PDGF showed a significant increase in cell area, perimeter and maximum 
diameter (p<0.01). Finally SRL treatment increased the number of aSMA+cells more than 
control (60% vs 30%, p<0.05).Our data demonstrate that SRL has an important effect on 
MC proliferation and morphology. Cellular alterations induced by SRL could explain 
findings observed in clinical setting and help us to a better use of t
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Human RAGE Antibody Protects Human Podocytes Against AGE 
Mediated Damage  Sandra Müller-Krebs,1 Lars P. Kihm,1 Anders Wieslander,2 
Jochen Reiser,3 Martin Zeier,1 Vedat Schwenger.1  1Nephrology, University 
of Heidelberg, Heidelberg, Germany; 2Gambro Corporate Research, Lund, 
Sweden; 3Division of Nephrology and Hypertension, Leonard Miller School of 
Medicine, University of Miami, Miami, FL.


Purpose:
In peritoneal dialysis (PD) glucose degradation products (GDP) and advanced glycation 


end-products (AGE) do not only impair the peritoneum, but – after systemic resorption – 
also cause renal damage as demonstrated in an animal model.


We hypothesize that GDP and AGE affect the structure and function of podocytes and 
investigate whether these effects can be rescued by human RAGE antibody (hRAGEab) 
to prevent AGE/RAGE interaction and podocyte damage.


Methods:
Human differentiated podocytes were preincubated with ± hRAGEab to block the 


AGE/RAGE interaction and afterwards incubated either with control solution (control), 
PD solution (PDF) or a GDP mixture (GDP) for 48 h.


We analyzed podocyte damage and rescue by hRAGEab using immunofluorescence, 
Western blot, and a functional woundhealing assay. For quantitation a semiquantitative 
score was used.


Results:
We observed higher expression of AGE and RAGE, as well as podocyte damage marker 


desmin in PDF and GDP. A reorganization of the podocyte actin cytoskeleton was noted that 
was functionally associated with reduced podocyte motility. We also observed increased 
levels of inflammation as shown by activation of NFkB as well as increased podocyte 
apoptosis. All these events were partially ameliorated by using hRAGEab that prevented 
AGE/RAGE interaction. Reorganization of the cytoskeleton was significantly reduced by 
hRAGEab (PDF: 26.5±5.18 vs. PDF +hRAGEab: 11.9±5.83; p<0.05; GDP: 25.4±7.81 vs. 
GDP +hRAGEab: 9.09±7.30; p<0.05). Podocyte motility was improved by hRAGEab (PDF: 
43.5±5.20 vs. PDF +hRAGEab: 73.5±9.68; p<0.05; GDP: 57.5±11.1 vs. GDP +hRAGEab: 
81.8±4.03; p<0.05), NFkB activation was reduced (PDF: 48.3±23.3 vs. PDF +hRAGEab: 
27.5±9.03; p<0.05; GDP: 28.8±13.2 vs. GDP +hRAGEab: 8.11±12.9; p<0.01).


Conclusion:
Our findings suggest that hRAGEab provide specific protective effects to podocytes 


that affect cytoskeletal organization, dynamics as well stabilize podocyte survival during 
damage mediated by AGE/RAGE interaction.
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Intrauterine Growth Retardation in Mice Disrupts IGF Signaling in the 
Developing Kidney  Tatiana Novitskaya,1 Mariana Baserga,2 Robert Lane,2 
Mark P. de Caestecker.1  1Nephrology, Vanderbilt University, Nashville, TN; 
2Department of Pediatrics, Division of Neonatology, University of Utah School 
of Medicine, Salt Lake City, UT.


Intrauterine growth retardation (IUGR) affects embryonic patterning of the kidney 
and gives rise to a decrease in the number of functioning nephrons. This is thought to 
play an important role in the development of hypertension and chronic kidney disease 
in adult life. However the fetal mechanisms regulating abnormal renal growth in IUGR 
are completely unknown. To address this, we have developed a murine genetic model of 
IUGR in which loss of placental Cited1 expression gives rise to late gestational placental 
insufficiency: these mice have classical asymmetric IUGR with decreased renal and liver 
size along with relative preservation of fetal brain weight. This is associated with reduced 
intrauterine growth of the renal medulla, increased tissue hypoxia and renal medullary 
apoptosis. As IGF signaling plays a critical role in regulating normal fetal organ growth 
and apoptosis, we interrogated in IGF signaling pathway in these mice. There is reduced 
IGF-1 but not IGF-1 receptor mRNA expression in livers and kidneys from newborn 
pups with IUGR when compared with wild type littermates, and renal IGF-1 expression 
correlates with kidney weight in mice with IUGR (r=0.9). This is associated with reduced 
renal phospho-Y1135/1136 IGF-1 receptor expression, indicating there is reduced IGF-1/IGF-
1R signaling in kidneys from mice with IUGR. Furthermore, there is an increase in renal 
IGF-2 and insulin receptor expression in mice with IUGR, suggesting that reduced IGF-1 
signaling is associated with compensatory changes in other components of the IGF axis. 
This indicates that IUGR disrupts normal IGF signaling during renal development. Since 
IGF-1 is a major regulator of fetal organ growth and apoptosis, these findings suggest 
that decreased renal growth and increased renal medullary apoptosis may be mediated by 
reduced IGF-1 signaling in mice with IUGR.
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Enhanced Propagation of Adult Human Renal Epithelial Cells  Angela J. 
Westover,1 Deborah A. Buffington,1 David Humes.1,2  1Innovative BioTherapies 
Inc., Ann Arbor, MI; 2Internal Medicine, University of Michigan, Ann Arbor, 
MI.


Renal cell therapy promises to improve the morbidity of patients with renal disease. 
To this end, therapeutic biological devices addressing the neglected biologic component 
of renal replacement therapy are being developed. Because human donor tissue is limited, 
enhancement of cell expansion from available adult human kidney transplant discards 
is required to provide the biomass for cell-based therapeutic products. New enhanced 
progenitor cell propagation (EP) techniques have been developed and resulting populations 
compared to those obtained by published, historic techniques. Changes include more 
efficient digestion, elimination of density purification steps and dilute cell plating during 
the amplification of primitive progenitors. The amplification phase is followed by terminal 
epithelial differentiation promoted by contact inhibition and addition of retinoic acid. Cells 
from 6 donors have been analyzed with yields ranging from 3.2x1010 cells/gram cortex 
from a diseased kidney, to 9.2 x1016 cells/gram cortex from a healthy donor. A surrogate 
panel of markers was employed to compare cells derived from historic and EP techniques. 
Retention of correct morphology was confirmed by immunohistochemistry. EP populations 
retained the ability to form polarized epithelium with tight junctions, apical central cilia 
and the brush border membrane enzymes aminopeptidase N and g-glutamyltranspeptidase 
(gGT). The ability to respond to external stimuli, oxidative stress and endocrine function 
were demonstrated using LPS stimulated IL8 secretion, gGT enzyme activity and 
25-hydroxyvitamin D-1 alpha -hydroxylase enzyme activity, respectively. EP techniques 
were successfully applied to an 11mg biopsy to demonstrate the feasibility for autologous 
device manufacture. Currently, EP cells (∼108 /device) are being evaluated in an ovine 
model of renal disease. Using this biomass, at least 320 and possibly 920,000,000 devices 
can be derived from a single gram of donor tissue, compared to 1-10 devices per donor 
kidney using historic methods. EP protocol development has essentially eliminated donor 
availability as the rate limiting factor to cell based device manufacture.
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BMP7 Maintains Nephron Progenitor Cells in Kidney Development  
Mayumi Tomita,1 Itsuro Kazama,2 Nariaki Asada,1 Atsuko Higashi,1 Syuichiro 
Endo,1 Toru Kita,1 Atsushi Fukatsu,1 Aris N. Economides,3 Elizabeth Robertson,4 
Jordan A. Kreidberg,5 Motoko Yanagita.1  1Graduate School of Medicine, 
Kyoto University, Japan; 2Jichi Medical School, Tochigi, Japan; 3Regeneron 
Pharmaceuticals, NY; 4University of Oxford, United Kingdom; 5Division of 
Nephrology, Children’s Hospital Boston, MA.


The number of nephrons varies between individuals, and low nephron number associates 
with the risk of hypertention and progression of renal insufficiency. However, the molecular 
mechanisms determining nephron number has not been clarified. Bone morphogenic 
protein 7 (Bmp7) knockout mouse has small kidneys with few nephrons, however, the 
precise mechanism has not been clarified, because the nephrogenesis is arrested at the early 
stage of kidney development. By crossing Bmp7 conditional knockout mice with systemic 
inducible Cre mice, we knocked down the expression of Bmp7 at designed time point. When 
we knocked down Bmp7 at E12.5, prominent apoptosis of metanephric mesenchyme and 


early maturation of glomeruli were observed. In the kidney explants, knockdown of Bmp7 
resulted in the enhanced epithelialization of metanephric mesenchyme. Therefore, BMP7 
seems to maintain metanephric mesenchymal cells containing nephron progenitors in an 
undifferentiated state, and regulates nephron number.
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Identification and Characterisation of Endogenous Renal Mesenchymal 
Stem Cells  Melissa H. Little,1 Joan Li,1 Rebecca Pelekanos,2 Norseha 
Suhaimi,1 Jess Ineson,1 Milena Gongora,1 Sharon D. Ricardo,3 Kerry Atkinson.2  
1Institute for Molecular Bioscience, University of Queensland, Brisbane, QLD, 
Australia; 2Mater Medical Research Institute, Mater Hospital, Brisbane, QLD, 
Australia; 3Australian Stem Cell Centre and Monash Immunology and Stem Cell 
Laboratories, Monash University, Melbourne, VIC, Australia.


Mesenchymal stem cells (MSCs), first described in the bone marrow (BM), show 
broad mesenchymal potential, immunoregulatory capacity and avoid immune rejection. 
MSCs have been delivered into models of acute kidney injury where they improve renal 
function via the production of pro-proliferative growth factors. The purpose of this study 
was to determine whether an endogenous renal MSC (ER-MSC) population exists in 
the adult murine kidney and to characterise their functional properties in comparison to 
BM-MSCs. Adult kidneys were dissociated, lineage depleted for haematopoietic markers 
and FACS-sorted on the basis of CD24 and Sca1. Only CD31-CD45-CD34-CD24loSca1+ 
fractions showed robust colony forming unit-fibroblastic (CFU-F) capacity. These CFU-F 
were able to form secondary CFU-F and have been continuously passaged for 25 passages. 
Regional analysis suggests that the papilla is enriched for ER-MSC. Similar to BM-MSCs, 
ER-MSCs show mesodermal multipotentiality, including muscle, bone, fat and cartilage. 
In addition, ER-MSCs are mildly immunosuppressive in mixed lymphocyte reactions. 
Immunophenotyping (>80 CD antibodies) and expression profiling (Illumina) revealed 
a high level of similarity to BM-MSC (Sca1+CD44+CD24lo), but with distinct and stable 
differences. Those genes up-regulated in ER-MSC suggest a perivascular origin. Unlike 
BM-MSC, ER-MSC demonstrated a capacity to form epithelial progenitor colonies in the 
presence of a Wnt4-expressing NIH3T3 cells. Delivery of GFP+ ER-MSCs into a unilateral 
model of renal ischemia reduced tubular damage and GFP+ cells were observed within the 
renal tubular epithelium. In conclusion, we have isolated an ER-MSC population from 
the adult murine kidney. While similar to BM-MSC, ER-MSC retain expression of renal 
genes and are able to undergo a mesenchyme to epithelial transition when delivered to 
injured kidney.
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Decellularized Rat Kidney Used as a 3-D Matrix To Cultivate Adult Renal 
Stem Cells  Peter V. Hauser,1 Stefania Bruno,1 Benedetta Bussolati,1 Ciro Tetta,2 
Giovanni Camussi.1  1Int.Med-MBC, University of Torino, Torino, Italy; 2R&D, 
Fresenius Medical Care, Bad Homburg, Germany.


Adult stem cells possibly contribute to the regeneration of the kidney. To study the 
differentiation of RSC into functional tissue, we used a modified Langendorff system to 
perfuse a decellularized extra cellular matrix of a rat kidney as a scaffold.


Rat kidneys were completely decellularized with non-cationic detergents. The perfusion 
system allowed to control perfusion volume, temperature, pH and O2 concentration. After 
extensive washing of the resulting extra cellular matrix, physiological conditions were 
re-established and human RSC were injected via the renal artery or the urether into the 
scaffold. After 2, 5 and 10 days of perfusion, the grade of differentiation of renal stem cells 
was evaluated by confocal microscopy.


In semi thin sections of the decellularized extra cellular matrix, kidney substructure was 
preserved. Cellular DNA was completely removed, as demonstrated by DNA electrophoresis 
and photometry. RSC localized to approximately 80% of the glomeruli. By injection via 
the urether we found cells in tubuli. Hematoxylin staining showed that injected cells were 
lining the renal vasculature. RSC lost CD133 expression after 5 days of perfusion, and 
later acquired the expression of van Willebrand factor.


This novel perfusion method is a promising tool to study differentiation of adult RSC 
ex vivo.
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Erythropoietin Treatment Prevents Endothelial Progenitor Cell Decrease 
in Patients with Combined Heart and Renal Failure  Kim E. Jie,1 Karien van 
der Putten,2 Carlo A. Gaillard,2 Pieter Doevendans,1 Branko Braam,3 Marianne 
Christina Verhaar.1  1Nephrology & Hypertension, UMC Utrecht, Utrecht, 
Netherlands; 2Internal Medicine, Meander MC, Amersfoort, Netherlands; 
3Nephrology & Immunology, University of Alberta, Edmonton, Canada.


Background Patients with the cardiorenal syndrome (CRS) have high cardiovascular 
morbidity and mortality. Endothelial progenitor cells (EPC) constitute an endogenous 
vascular repair system, protecting against the development of atherosclerosis. We 
hypothesized that CRS patients have decreased EPC levels that can be augmented by 
erythropoietin (EPO) therapy, which may mobilize EPC from the bone marrow.


Methods This study investigates EPO effects (50U/kg/wk) in patients with CRS (GFR 
20-70 ml/min) and anemia. Circulating hematopoietic stem cells (CD34+ HSC), EPC 
(CD34+KDR+) and EPC outgrowth in culture were measured at baseline (n=36), after 2 
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weeks (EPO n=23; no EPO n=13) and after 1 year (EPO n=6; no EPO n=8). Age-and-gender 
matched healthy controls were included (n=23). Circulating markers reflecting endothelial 
damage were determined by ELISA.


Results Patients showed lower CD34+ and CD34+KDR+ cell numbers (expressed per 
100.000 granulocytes) compared to healthy controls [40 [0-223] vs 70 [28-162] CD34+ 
cells; p=0.038 and 8 [0-102] vs 20 [4-110] CD34+KDR+ cells; p=0.016]. Levels decreased 
with progression of renal impairment and endothelial dysfunction as assessed by circulating 
VCAM, ICAM and eSelectin levels. EPC outgrowth numbers were not different between 
patients and controls. Progenitor cell levels were not changed after 2wk with or without 
EPO treatment compared to baseline. However, CD34+KDR+ cells declined after 1 yr in 
the non-treated group [8 [1-28] vs 1 [0-13] cells; p=0.028], while levels were maintained 
in EPO-treated patients [8 [0-94] vs 8.5 [4-20] cells; p=0.248].


Conclusion CRS patients had reduced CD34+ HSC and CD34+KDR+ EPC levels, 
consistent with reduced vascular regenerative potential. In patients not treated with EPO, 
these levels showed a further reduction over 1 yr. Long-term EPO treatment prevented this 
decline and may therefore protect against aggravation of atherosclerosis in the CRS.
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In Vitro Reconstitution of Human Kidney Structures for Renal Failure  
Nadia K. Guimaraes-Souza,1,2 Tamer Aboushwareb,1 Liliya M. Yamaleyeva,1 
Anthony Atala,1 James J. Yoo.1  1Wake Forest Institute for Regenerative 
Medicine, Wake Forest University, Winston-Salem, NC; 2Jewish Hospital Albert 
Einstein, Sao Paulo, SP, Brazil.


Introduction:
Recent advances in cell-based therapies have provided potential opportunities to 


alleviate the challenges of donor shortage. In this study we investigated whether human 
kidney structures could be pre-formed in vitro for subsequent implantation in vivo to 
maximize tissue forming efficiency.


Methods:
Primary human renal cells (HRC), isolated from unused donor kidneys, were expanded 


and characterized by IF and Western Blot with cell specific antibodies. The ability to migrate 
was analyzed using growth factors. To form kidney structures in vitro, HRC were grown in 
a collagen-based 3D culture system, that was analyzed with specific markers for proximal, 
distal tubules, and collecting ducts. Albumin uptake assay was performed to determine the 
functionality of structures. In vitro reconstituted human kidney structures were implanted 
in athymic rats to assess cell viability in vivo.


Results:
HRC expanded in culture retained their phenotypic and functional characteristics. Cell 


migration and albumin uptake confirmed the maintenance of cellular functions. HRC placed 
in a 3D culture formed structures that resemble renal tubules. The reconstituted tubules 
stained positively for proximal (Neprilysin), distal (EMA) tubule, and collecting duct 
(THP) markers. Western Blot confirmed the expression of these proteins in the structures. 
Polarization was confirmed with E-cadherin, N-cadherin and Na-K ATPase antibodies. Co-
localization of labeled albumin and proximal tubule markers demonstrated functionality 
and specificity of the new formed tubules. The implanted renal structures survived and 
evidence of cellular integration was present within the kidney tissue.


Conclusions:
These findings demonstrate that HRC grown in a 3-D culture system are able to generate 


kidney structures. The cells constituting these structures maintained the expression of renal 
cell specific markers. A strategy using pre-formed renal structures may be developed into 
an efficient cell-based therapy for CKD patients.
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Role of NF-kappaB Activation in Differentiation of Human iPS Cells  Osamu 
Takase, Keiichi Hishikawa, Nozomu Kamiura, Toshiro Fujita.  Department 
of Clinical Renal Regeneration, Division of Nephrology and Endocrinology, 
Department of Internal Medicine, University of Tokyo, Tokyo, Japan.


Induced pluripotent stem cells (iPS) are promising candidates as cell source for 
regeneration treatment. However, mechanisms of maintenance of undifferentiated status 
and differentiation to specific lineage have not been established. It has recently reported that 
the maintenance of undifferentiated proliferation requires various molecular markers such 
as Oct3/4, NANOG, and Wnt. Here we investigated a role of NF-kappaB in differentiation 
of human iPS by using these markers. Human iPS cells cultured on SNL feeder cells 
highly expressed undifferentiation markers such as Oct3/4, NANOG and Wnt, but did not 
express differentiation marker such as WT-1. Human iPS cultured on SNL feeder cells 
also showed high NF-kappaB and AP-1 activity. On the other hand, human iPS cultured 
without feeder cells showed decreased NF-kappaB activatity and augmented expression 
of WT-1. Treatment with NF-kappaB-p65 siRNA decreased activity of NF-kappaB and 
AP-1, expression of undifferentiation markers (Oct3/4, NANOG and Wnt) but increased 
differentiation marker, WT-1. Human iPS cultured on feeder cells highly expressed IkappaB 
and clusterin that regulate NF-kappaB activity, but treatment with NF-kappaB-p65 siRNA 
decreased their expression. The precise signal network among NF-kappaB, AP-1, IkappB 
and clusterin remains to be determined, but our results suggest that NF-kappaB plays a 
key role in differentiation of human iPS.
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The Role of Endothelial-Cell Derived Factor(s) in Regeneration Process 
of Renal Tubules after Injury  Masaaki Miya, Akito Maeshima, Keiichiro 
Mishima, Takayuki Matsumoto, Takashi Kuroiwa, Keiju Hiromura, Yoshihisa 
Nojima.  Department of Medicine and Clinical Science, Gunma University 
Graduate School of Medicine, Maebashi, Gunma, Japan.


Renal proximal tubular epithelium can regenerate itself after a variety of insults. It is 
considered that survived tubular cells proliferate, migrate, and redifferentiate into matured 
cells after injury. However, the microenvironment that regulates regeneration process of 
renal tubules after injury remains unclear. In the present study, we established a novel in 
vitro 3D tubulogenesis model using human renal proximal tubular epithelial cells (RPTEC) 
and examined the role of endothelium in tubular cell growth and differentiation in vitro. 
Among the growth factors tested, HGF, a potent renotropic factor, induced tubular structures 
in a dose-dependent manner in this model. HGF-induced tubular structures expressed 
aquaporin-1 at apical site of the lumen. Electron microscopic analysis demonstrated the 
presence of microvilli, suggesting that these structures are morphologically equivalent 
to renal tubules in vivo. When co-cultured with human umbilical vein endothelial cells 
(HUVEC), HGF-induced tubular formation was significantly enhanced. This could be 
observed even in the presence of high concentration of HGF, and was not cancelled by 
addition of anti-VEGF neutralizing antibody. Co-culture with HUVEC did not induce 
morphological change in RPTEC in the absence of HGF. These data suggest an important 
role of endothelial cell-derived factor(s) (other than VEGF or HGF) in the reconstruction 
of renal tubules. This model will be useful for the screening of regulators/chemicals for 
the treatment of acute kidney injury.
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Identification of a Potential Modulator of Kidney Development Using an In 
Vitro Model of Metanephric Mesenchyme Induction  Luis F. Menezes,1 Xin 
Guo,1 Jiayu Wen,1 Gregory G. Germino.2  1Division of Nephrology, Department of 
Medicine, Johns Hopkins School of Medicine, Baltimore, MD; 2Kidney Branch, 
NIDDK, Bethesda, MD.


Nephrogenesis is a complex process in which cells in the metanephric mesenchyme 
are induced to acquire an epithelial phenotype upon interaction with the invading ureteric 
bud, ultimately forming nephron segments. This is a reiterative process, in which different 
developmental steps simultaneously take place in different anatomical regions of the 
developing kidney, making the inference of stage specific gene profiles and networks 
particularly challenging. It is known that the mesenchymal-to-epithelial transition (MET) 
can be induced in vitro in metanephric explants by lithium chloride. To circumvent the 
temporal and spatial complexity of nephrogenesis in vivo, we focused on the identification of 
gene regulatory networks important for MET in a conditionally immortalized E11.5 mouse 
metanephric mesenchyme cell line induced with LiCl and harvested for RNA extraction 
after 1h, 4h, 8h, 14h, 24h, 48h of induction (Menezes et al., ASN abstract 2007). Rfx2 is 
one of the differentially expressed transcription regulators that we identified in this analysis. 
Using in situ hybridization, we demonstrated that Rfx2 is expressed in tubular aggregates 
in E14.5 mouse embryonic kidneys. Among the potential Rfx targets, Chibby (Cby) was 
shown to be regulated by dRfx in Drosophila. Chibby is a Wnt pathway antagonist that 
inhibits beta-catenin-mediated transcription. In mouse, we identified a cluster of several 
putative Rfx binding sites within the first 100bp upstream of Cby. We also showed by ISH 
that Cby is expressed in epithelial aggregates and comma-shaped bodies in developing 
mouse kidney. Furthermore, preliminary chromatin immunoprecipitation results suggest 
that Rfx2 might bind to Cby regulatory sequences. It is believed that, while Wnt activation 
is required to initiate the formation of pre-tubular aggregates, Wnt signaling has to be 
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turned off for the aggregate to form renal vesicles. Our results support the hypothesis that 
Rfx-dependent up-regulation of Cby may contribute to this process. Further studies are 
necessary to test this model.


Disclosure of Financial Relationships: nothing to disclose


SA-PO3014


Coculture with Murine Podocytes Induces Neotranscription of Podocyte 
Markers Nephrin, Podocin and Synaptopodin in Human Mesenchymal 
Stromal Cells  Jan U. Becker,1 Claudia Lange,2 Putri A. Agustian,1 Irini 
Tossidou,3 Verena Bröcker,1 Ulrich Lehmann,1 Hans H. Kreipe,1 Mario 
Schiffer.3  1Institute of Pathology, Hannover Medical School, Hannover, Lower 
Saxony, Germany; 2Institute of Experimental Radiooncology and Radiobiology, 
University Hospital Hamburg-Eppendorf, Hamburg, Germany; 3Clinic for 
Nephrology, Hannover Medical School, Hannover, Lower Saxony, Germany.


Aims: Adult podocytes are virtually incapable of replication. Loss of podocytes leads 
to focal and segmental glomerulosclerosis in many glomerular diseases. Replacement of 
podocytes by immigrating progenitor cells, e.g. human mesenchymal stromal cells (hMSCs) 
could be therapeutically interesting to slow down nephron loss. The present study examines, 
if hMSCs can acquire podocyte markers and what stimuli are sufficient.


Methods: Human hMSCs were cocultivated for five days with immortalized murine 
podocytes. RNA was harvested and examined by quantitative real-time-PCR with 
human-specific primers for podocyte-specific nephrin-, podocin- and synaptopodin-
transcripts, indicating podocyte differentiation of hMSCs. Normal human renal tissue 
from nephrectomy specimens, undifferentiatied hMSCs and murine podocytes served as 
controls. Cocultivation was also carried out with hMSCs grown in impermeable transwell 
inserts, with paraformaldehyde fixated podocytes, with podocyte medium and on cell-free 
podocyte matrix to determine whether humoral factors, intercellular contact, different 
culture medium or cell-matrix contact stimulates differentiation of hMSCs.


Results: Only cocultures with vital murine podocytes showed mRNA transcripts of 
human nephrin, podocin and synaptopodin. Coculture in transwell inserts, permitting only 
humoral stimuli, induced neotranscription of synaptopodin only. All other culture conditions 
failed to induce podocyte markers.


Conclusions: These results indicate that murine podocytes are able to induce podocyte 
differentiation in hMSCs, probably by a combination of humoral factors and intercellular 
contact. This establishes an in vitro model to study differentiation of progenitor cells along 
the podocyte lineage.
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Immortalization of Mouse Collecting Duct Cells Using mTERT  Stacy L. 
Steele,1 Amber Houston,1 Courtney J. Haycraft,1 Robert J. Kolb,1 Lisa M. Guay-
Woodford,2,3 P. Darwin D. Bell.1,3  1Department of Medicine, Medical University 
of South Carolina, Charleston, SC; 2Department of Medicine, University of 
Alabama at Birmingham, Birmingham, AL; 3UAB Recessive PKD Core Center, 
University of Alabama at Birmingham, Birmingham, AL.


Renal epithelial cells are typically immortalized using a temperature sensitive SV40 
large T antigen. However, prolonged expression of this oncogene can result in cellular de-
differentiation along with altered cell signaling. Generating an immortalized epithelial cell 
line that maintains its in vivo characteristics would provide important in vitro systems for 
studying diseases such as polycystic kidney disease (PKD). The aim of the current study 
was to generate an immortalized renal collecting duct cell line using the mouse telomerase 
reverse transcriptase (mTERT) rather than the SV40 large T antigen. To date, this method 
has not been used successfully to transform murine epithelial cells. RT-PCR, using gene 
specific primers and total RNA from IMCD cells, was used to generate a full-length mTERT 
cDNA clone. A plasmid containing mTERT and a blasticidin resistance gene was inserted 
into pLenti6 retrovirus and amplified in 293FT cells. Media containing virus from these 
cells was collected and titer levels were assessed using blasticidin sensitivity in IMCD 
cells. Collecting duct tubules were dissected from kidneys treated with 1% collagenase and 
subsequently expanded on Snapwell permeable supports. Cells were exposed to mTERT 
overnight and after 24 hrs blasticidin was added to the media. This collecting duct cell line 
has remained viable through multiple passages for over 7 months. This cell line exhibits 
morphological characteristics of collecting duct principal cells by light and fluorescence 
microscopy. These cells stained positive for Dolichos Biflorus Agglutinin (DBA) and for 
AQP2; both are principal cell markers. A significant transepithelial resistance (TER) was 
also observed in this cell line grown on filters. This technique may be particularly efficient 
in directly generating immortalized collecting duct cell lines, as well as cell lines from 
other nephron segments from mouse PKD models.
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Transplanted Allogenic Fetal Membrane-Derived Mesenchymal Stem 
Cell Contributes to Renal Repair in Experimental Glomerulonephritis  
Hidetoshi Tsuda,1,2 Kenichi Yamahara,2 Naotsugu Ichimaru,1 Masaharu Sada,2 
Masaru Horio,1 Yoshitaka Isaka,1 Tomoike Ikeda,2 Shiro Takahara.1  1Osaka 
University Graduate School of Medicine; 2National Cardiovascular Center 
Research Institute.


Mesenchymal stem cell (MSC) has been reported to be an attractive therapeutic tool 
for the treatment of renal diseases. Recently, we reported that allogenic MSC derived 
from fetal membrane (FM-MSC), which is available non-invasively in large amounts, 
had therapeutic effect in rat hindlimb ischemia model. In this study, we investigated 
whether allogenic FM-MSC administration could ameliorate renal injury in experimental 
glomerulonephritis. Mesangial proliferative glomerulonephritis was induced in 6-wk-old 
male Lewis rats by anti-Thy1 monoclonal antibody. Two days after disease induction, 
nephritic Lewis rats intravenously received FM-MSC (5×105cells/rat) obtained from major 
histocompatibility complex mismatched ACI rats (FM-MSC group) or PBS (PBS group). 
On day 7, nephritic rats exhibited increased urine protein/creatinine ratio in PBS group 
(13.39±1.19), whereas FM-MSC group showed a significant reduction (9.24±1.12; p<0.05 
vs. PBS group, n=8 in each group). Immunohistochemical staining revealed a significant 
reduction in mesangial matrix accumulation and monocyte/macrophage infiltration on day 
7 and 14 in FM-MSC group (p<0.05).RT-PCR analysis showed that transplanted FM-MSC 
significantly reduced the renal expression of inflammatory or extra cellular matrix-related 
genes including tumor necrosis factor-α, monocyte chemoattractantprotein-1, and type I 
collagen (p<0.05). Anti-GFP immunostaining revealed the engraftment of transplanted 
GFP-expressing FM-MSC in lung, liver, and spleen, but these GFP-positive cells were 
sparsely distributed in kidney.


In conclusion, we demonstrated that allogenic FM-MSC transplantation provided 
significant improvement in renal damage. Transplanted FM-MSC might contribute to 
the healing process of injured kidney by producing anti-inflammatory or regenerative 
factors rather than by differentiating itself to renal cells. Our results imply that allogenic 
FM-MSC transplantation might be a potent therapeutic strategy for the treatment of 
glomerulonephritis.
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Differentiation to Renal Tubular Epithelial-Like Cells from Bone Marrow 
Mesenchymal Stem Cells In Vitro  Jianxin Wan, Zhenhuan Zou, Yanfang Xu, 
Danyu You, Jion Cui, Yangbin Pan.  Nephrology, First Affiliated Hospital of 
Fujian Medical University, Fuzhou, Fujian, China.


Objective: To investigate the differentiation of rat bone marrow mesenchymal 
stem cells (MSCs) into renal tubular epithelial-like cells under different conditions. 
Methods: MSCs were obtained from rats marrow. MSCs were isolated by gradient density 
centrifugation and plastic adherence and then purified. Surface markers were identified with 
flow cytometry after amplification in vitro. The purified MSCs of the third passage were 
cultured respectively as follows: (1) control group: DMEM medium with fetal bovine serum 
(FBS). (2) all-trans retinoic acid (ATRA) group: DMEM medium with FBS, ATRA, and 
ischemic reperfusion-injured kidney tissue homogenate. (3) combination group: DMEM 
medium with FBS, ATRA, ischemic reperfusion-injured kidney tissue homogenate, 
epidermal growth factor (EGF) and bone morphogenetic protein 7 (BMP-7). After 7 days, the 
MSCs cells were collected for alkaline phosphatase staining, cytokeratin-18 and E-cadherin 
immunocytochemical analysis. Results: The positive rates of the third passage MSCs in 
CD44,CD90 and CD29 were 97.8%±0.9%, 96.8%±1.4% and 97.6%±2.4%, respectively, 
but in CD11b/c and CD34 were only 13.2%±0.6% and 1.2%±0.5%. The MSCs in control 
group were spindle. The MSCs in ATRA group were round and elliptic. The MSCs in 
combination group became cobblestone-like cells after 7 days. AKP staining showed that 
tubular epithelial-like cells from MSCs in control group were negative, some above cells 
in ATRA group were positive and number of above cells were increased in combination 
group. Compared with control group, the ratio of cytokeratin-18 positive cell in ATRA group 
and combination group were respectively increased to 29.47±1.08% and 47.52±2.13% 
(all P<0.05), the ratio of E-cadherin positive cell in ATRA group and combination group 
were respectively increased to 14.88±2.46% and 36.15±1.13% (all P<0.05). Conclusion: 
MSCs may differentiate to renal tubular epithelial-like cells under the induction condition 
of ischemic reperfusion-injured kidney tissue homogenate and ATRA in vitro, which are 
further differentiated under the combined induction of EGF and BMP-7.
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Capacity of Tubular Regeneration after Injury Is Reduced in Aging Kidney 
Due to the Low Number of Renal Progenitor Cells  Masaaki Miya, Akito 
Maeshima, Keiichiro Mishima, Takayuki Matsumoto, Takashi Kuroiwa, Keiju 
Hiromura, Yoshihisa Nojima.  Department of Medicine and Clinical Science, 
Gunma University Graduate School of Medicine, Maebashi, Gunma, Japan.


Recovery after acute kidney injury is impaired in the elderly, but the precise mechanism 
remains unclear. We recently identified renal progenitor cells (label-retaining cells: LRCs) 
in tubules of normal rat kidney by in vivo BrdU labeling and showed that LRCs act as the 
source of proliferating cells after injury (J Am Soc Nephrol 14: 3138-3146, 2003). In the 
present study, we examined the involvement of LRCs in the impaired tubular regeneration 
after injury in aging kidney. Using osmotic pomp, BrdU (100mg/kg/day) was administered 
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for 7 days into normal young (7 wks) and adult (12 months) rats. After a 2-week chase 
period, ischemia/reperfusion injury was induced in these rats. At 24h after reperfusion, 
rats were sacrificed and BrdU-positive cells were detected as LRCs. To assess the area of 
interstitial capillary network in these rats, RECA-1 staining was also performed. The number 
of LRCs in the kidney of adult rats was significantly lower than that in the kidney of young 
rats. The number of PCNA-positive cells at 24 h after reperfusion was also reduced, as 
they get older. There was no significant difference in proliferation rate of LRCs between 
young and adult rats. The area of RECA-1-positive capillary network in adult rat kidney 
was significantly decreased compared to that in young rat kidney. These findings suggest 
that the regenerative potential of renal tubules in aging kidney was decreased due to the 
low number of LRCs. The number of LRCs might be controlled by endothelial cell-derived 
factor (s) produced by surrounding interstitial capillary network.
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Human Amniotic Fluid Derived Stem Cells (AFSC) and Microvesicles 
from AFSC Contribute to the Recovery from Acute Kidney Injury  Peter 
V. Hauser,1 Roberta de Fazio,2 Stefania Bruno,1 Benedetta Bussolati,1 Chiara 
Benedetto,2 Giovanni Camussi.1  1Dept. of Internal Medicine, University of 
Torino, Torino, Italy; 2Dept. of Gynaecology and Obstretics, University of 
Torino, Torino, Italy.


Mesenchymal stem cells (MSC) and MSC-derived microvesicles (MV) contribute to 
kidney regeneration after experimental acute kidney injury (AKI). To evaluate, whether 
human amniotic fluid derived stem cells (hAFSC) exhibit the same potential, we injected 
hAFSC or MV derived from hAFSC in SCID mice with ARF.


Amniotic fluid (5-10ml) was collected from women undergoing routine amniocentesis. 
The cellular content was pelleted, washed in PBS, resuspended in α-MEM + 20% Amniomax 
+15% FCS and incubated at standard conditions. MV were derived from hAFSC (70% 
confluency) exposed to low serum media (α-MEM + 0.5% BSA+ 0.5% Amniomax) for 
16h; supernatant was collected and subjected to ultracentrifugation. AKI was induced in 
male SCID mice (∼25,4g) by intramuscular glycerol injection (8µl/g) at day 0. At day3, 
animals received 350.000 hAFSC or 15µg MV by tail vein injection. Controls received 
saline instead. At days 5, 8 and 21 animals were sacrificed and biopsies were taken. Serum 
creatinine and BUN was measured using a colorimetric microplate assay.


In cytofluorimetric analysis hAFSC were positive for CD44, CD73, CD166 and 
partially for Oct4 and SSEA4, later passages were positive for CD105. Expression of CD45 
and CD90 was negative. hAFSC further exhibited full differentiation potential (adipo-, 
chondro-, neuro- and osteogenic).


Mice treated with hAFSC or with MV exhibited a significant increase in tubular cell 
proliferation, measured by counting BrdU- and Pcna positive cells in tissue biopsies. In both 
treatments, renal function (BUN and serum creatinine) improved significantly, compared 
to untreated controls. Detecting injected hAFSC in the mouse kidney by fluorescence in 
situ hybridization (FisH) we found FisH positive cells in the interstitium or attached to 
the tubular cells.


We conclude that hAFSC and microvesicles from hAFSC, contribute to the regeneration 
of the kidney after experimental AKI by promoting repair of tubular structures. Differences 
in the response to MSC or hAFSC are currently evaluated.
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Surge in Renal Stem Cells during the Course of Unilateral Ureteral 
Obstruction Accounts for the Post-Obstructive Regeneration of the Kidney  
Hyeong Cheon Park,1,3 Kaoru Yasuda,1 Brian Ratliff,1 Jie Ni,1 Praveen Chander,2 
Michael S. Goligorsky.1  1Medicine and Pharmacology, New York Medical 
College, Valhalla, NY; 2Pathology, New York Medical College, Valhalla, NY; 
3Internal Medicine, Yonsei University College of Medicine, Seoul, Korea.


Unilateral ureteral obstruction (UUO), a model of tubulointerstitial scarring (TIS), 
has a propensity toward a rapid regeneration of renal parenchyma after obstruction is 
released. No information exists so far on the dynamics of stem cells in these processes. 
We therefore performed UUO in FVB/N mice using microvascular clamps, 10 days later 
released the obstruction, and re-examined kidneys 3 weeks post-release of UUO. UUO 
resulted in reduction of kidney weight and loss of cortical parenchyma with an increase 
in TIS. FACS analysis of endothelial progenitor (EPC), mesenchymal (MSC) and 
hematopoietic stem cells (HSC) obtained from collagenase-dispersed UUO kidneys using 
density gradient centrifugation of single cell suspension, showed a significant increase in 
EPC (CD34+/flk-1+; 0.45±0.03 vs. 0.14±0.04%, p<0.01), MSC (CD29+/CD44+; 3.56±0.12 
vs. 0.6±0.04%, p<0.01) and HSC (c-kit+/CD150+; 6.09±0.24% vs. 0.98±0.19%, p<0.01) 
compared to control contralateral kidneys. After the release of the UUO, the thickness of 
cortical parenchyma was nearly restored (in accord with previous data by Cochrane et al, 
JASN 2005) and TIS improved significantly. This reversal process was associated with 
a significant decrease in EPC (0.23±0.04%), MSC (0.74±0.04%) and HSC (0.7±0.01%). 
Administration of AMD3100, a potent CXCR4 antagonist, prior to and during UUO 
suppressed engraftment of obstructed kidneys and resulted in a significant deterioration of 
TIS. During UUO period, the number of EPC (0.16±0.03%), MSC (2.63±0.15%) and HSC 
(0.58±0.05%) was significantly lower than in non-treated mice with UUO. In conclusion, 
our data show increase in stem cells during UUO and a tendency for these cells to decrease 
to control level during reversal of UUO and morphologic recovery. When this surge of 
stem cells is prevented, fibrosis is enhanced and recovery fails, thus suggesting that stem 
cells facilitate the recovery after relief of obstruction.
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Decellularization of Renal Organ Tissue as a Potential Platform for Tissue 
Engineering Therapies  Giuseppe Orlando,1,2 Sayed-Hadi Mirmalek-Sani,1 
Pedro Baptista,1 James Yoo,1 Anthony Atala,1 Shay Soker.1  1Health Sciences, 
Wake Forest Institute for Regenerative Medicine, Winston Salem, NC; 2Surgery, 
University of Oxford, United Kingdom.


PURPOSE OF STUDY: Given the limited resource of available tissue for current organ 
transplant procedures, we proposed an effective and rapid decellularization technique for 
renal organs as a model for kidney regeneration.


METHODS: Porcine and rat kidneys were obtained following euthanization and 
following cannulation of the renal artery [pigs] or the abdominala orta [rats] were perfused 
with ddH2O overnight then decellularized with 1% Triton-X / 0.1% Ammonium hydroxide 
in ddH2O solution at 40-60 ml per hour for 2-4 days until translucent. Organs were washed 
in ddH2O thereafter. The resulting renal scaffolds were processed for H&E histology and 
quantitation of DNA content in order to study the degree of decellularization. Scaffolds were 
stained for collagen I, III and IV, elastin, fibronectin and laminin via immunohistochemistry, 
and scaffolds were prepared for scanning electron microscopy [SEM] analysis. In addition, 
we performed intra-arterial fluorangiography in order to assess the patency and integrity 
of the vascular tree.


RESULTS: Complete lysis and removal of cellular content in decellularized kidney 
tissue was demonstrated histologically by negative hematoxylin staining and a 99% 
reduction in DNA content compared to controls. Decellularized scaffolds showed discreet 
expression of fibronectin, laminin and elastin and maintained widespread staining for 
collagens I, III and IV. Lack of cellular content was confirmed by SEM, and revealed the 
presence of a dense fibrous matrix with porous sized <10 micron and visible vascular 
structures. Flourangiography demonstrated an intact and patent vasculature within the 
whole decellularized kidney tissue scaffolds.


CONCLUSIONS: The current studies demonstrate the feasibility and efficacy of 
decellularized renal scaffold preparation. This work will provide, therefore, a significant 
platform for the investigation of recellularization protocols for application to regenerative 
medicine strategies and organ transplantation of diseased and damaged kidney tissue.
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Interrogating Stem Cell Niches by Exploiting Their Adhesive Properties  
Brian B. Ratliff,1 K. Yasuda,1 A. Sahoo,1 F. Khan,1 J. -F. Jasmin,1 M. Lisanti,1 
M. Plotkin,1 M. Goligorsky.1  1Medicine, New York Medical College, Valhalla, 
NY; 2Thomas Jefferson University, Philadelphia, PA.


We developed a novel approach to detect and characterize renal stem cell niches by 
presenting cultured fluorescently tagged mesenchymal stem cells (MSC) to ex vivo incubated 
freshly prepared kidney sections and measuring their adhesion. The specificity of MSC 
adhesion was confirmed by demonstrating that a) 3T3 cells displayed a 10-fold lower 
adhesion and b) MSC adhesion was CXCR4/SDF-1-dependent when induction of SDF-1 
was achieved by creating unilateral renal ischemia. Adhesion of MSC was asymmetrical 
with ischemic sections exhibiting a >2-fold higher adhesion than controls. The fraction 
of MSC adhered to the renal sections increased from 8.1% in control to 18.6% in post-
ischemic kidneys. Adhesion showed preference to the perivascular areas. Introduction 
of cyclic RGD peptide into the assay resulted in an increase in the number of displaced 
Sca-1-positive cells detectable in the culture medium. Pretreatment of kidney sections 
with cRGD resulted in the increase of the adhered MSC, whereas blockade of CXCR4 
with AMD3100 or inhibition of a4b1(VLA4) integrin with a blocking antibody reduced 
adhesion. The difference between adhered cells under cRGD and control conditions reflected 
the prior occupancy of the niche with endogenous cells. AMD3100-inhibitable fraction of 
adhesion reflected the CXCR4-dependent adhesion, whereas the maximal adhesion was 
interpreted to correspond to the capacity of the kidney MSC niche(s). Furthermore, MSC 
obtained from transgenic mice overexpressing caveolin-1 exhibited more robust adhesion, 
under both control and ischemic conditions, than those obtained from knockout animals 
(data consistent with the requirement of CXCR4 dimerization in caveolae for adhesion to 
renal niches). Data demonstrated that in ischemia a) CXCR4/SDF-1-dependent adhesion 
increases; b) CXCR4/SDF-1 activation is dependent on MSC surface caveolin-1; and 
c) occupancy of the MSC niche is decreased while d) the capacity of the MSC niche is 
expanded. In conclusion, we developed a strategy that has potential to unmask renal stem 
cell niche(s) and their characteristics.
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Mesenchymal Stem Cells Induces Repairing Nephrogenes and Reduces 
the Damage in Cronic Renal Failure  Sandra Villanueva, Ernesto Ewertz, 
Andres Tapia, Jose M. Erpel, Claudia Lucero, Carlos Cespedes, Flavio Carrion.  
Molecular and Integrative Physiology, Universidad de los Andes, Santiago, 
Chile.


Chronic renal failure (CRF) is characterized by degenerative process leading to 
progressive loss of kidney function. Recent publications in animals submitted to acute renal 
failure treated with mesenchymal stem cells (MSC) have shown important improvement in 
renal function. However, not studies have been performed in uremic animals.


We hypothesized that the injection of MSC in CRF could improve the survival 
rate in subtotal nephrectomized rats. Our objective was to evaluate the renal function, 
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the renal damage markers (ED-1, α-SMA) and the expression of nephrogenic (Pax-2, 
bFGF, BMP-7) and angiogenic (VEGF, Tie-2) factors, which have shown to participate 
in nephrogenesis.


Male Sprague Dawley rats submitted to nephrectomy 5/6 (Nx), were injected with MSC 
(0.5x106 in 400 µL X-VIVO 10TM medium). The injection with medium alone was used 
as control in Nx rats (n=7 for each group). Plasma creatinine values were measured every 
week. After 4 weeks, animals were sacrificed and kidneys removed. The procedures were 
performed according with institutional and international standards for humane care and use 
of laboratory animals (PHS, NIH). Renal function was assessed by serum creatinine levels; 
morphological damage was evaluated by hematoxylin eosin stain and presence of ED-1 
(macrophages) and interstitial α-SMA. The expression of renal stem cells was evaluated 
by OCT-4 marker. The nephrogenic and angiogenic protein expression was analyzed by 
immunohistochemistry, Western blotting and RT-PCR.


Results showed a significant reduction in serum creatinine levels in animals injected 
with MSC, compared with controls (P<0.05). Furthermore, the animals injected with MSC 
showed a significant re-expression of nephrogenic and angiogenic proteins (P<0.05) as 
well as a reduction in ED-1 and α-SMA. The present results suggest that MSC reduces the 
progression of damage induced by CRF, either by direct action of MSC or some derived 
factors from the cells. The protective effect of MSC in experimental CRF opens new 
perspectives in the future treatment of renal disease (Fondecyt 11075029, FAI 002-08).
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Polyoma (BK) Virus Nephropathy: Response to Treatment with Cidofovir 
and Leflunamide in Pediatric Renal Transplants  Leonard C. Hymes,1,2 
Barry L. Warshaw,1,2 Sandra G. Amaral,1,2 Larry Greenbaum.1,2  1Pediatrics, 
Emory University School of Medicine; 2Children’s Healthcare of Atlanta, 
Atlanta, GA.


Polyoma BK virus nephropathy (BKVN) is a serious complication in renal 
transplantation that may lead to allograft failure. There is no consensus for the treatment 
of this problem. We compared the efficacy of two therapeutic agents, Cidofovir (C) and 
Leflunamide (L), for treating BKVN in children. Methods: All pediatric transplant recipients 
were screened with plasma PCR for BK every month for one year post-transplant and then 
every 3 months for 2 years. Our protocol for BKVN from 2003 to 2006 included reduction 
of immunosuppression and 3 doses of C every 2 weeks (0.3 mg/kg I.V.). After 2006, C 
was replaced with daily oral doses of L until viremia resolved, targeting serum L levels of 
20,000 -60,000 ng/ml. Results: 14 children were diagnosed with biopsy-proven BKVN 
from June 2003 to December 2007 at 53 to 723 days post-transplant (mean 489 days). 
Plasma PCR ranged from 154,000 to 6.5 million copies/ml (mean 1.7 million). Seven 
patients received 3 doses of C and 7 patients received daily L for 13 to 31 months (mean 
19 months). Viremia cleared in 9 patients (65%) at 13-43 months after diagnosis of BKVN: 
5 patients with C at 32 + 10 mo and 4 patients with L at 16 + 5 mo (p<.03). Chronic graft 
failure (creatinine > 1.6 mg/dl) occurred in 10 patients (71%) including 6 patients with C 
and 4 with L. Three patients treated with C progressed to ESRD at 27 to 41 months after 
diagnosis. All 7 children treated with L have maintained stable graft function for 19 + 6 
months (creatinine 1.0 to 2.1 mg/dl). Conclusion: The incidence of chronic graft failure 
from BKVN was high (71%), despite our protocol for BK surveillance, prompt reduction 
of immunosuppression and initiation of C or L. Viremia persisted for long periods with both 
agents, but resolution of viremia occurred in less time with L. The occurrence of chronic 
graft failure was also similar with either agent, but 3 children treated with C progressed to 
ESRD, while graft function appeared to stabilize in children treated with L.
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The Association of Polyomavirus Infection and Transitional Cell Carcinoma 
in Renal Transplantation Patient in Taiwan  Cheng-Hsu Chen,1 Mei-Chin 
Wen,2 Meling Wang,3 Chi-Hung Cheng,1 Ming-Ju Wu,1 Ya-Wen Chuang,1 
Tong-Min Yu,1 Kuo-Hsiung Shu.1  1Division of Nephrology, Taichung Veterans 
General Hospital, Taichung, Taiwan; 2Department of Pathology, Taichung 
Veterans General Hospital, Taichung, Taiwan; 3Department of Microbiology 
and Immunology, Chung Shan Medical University, Taichung, Taiwan.


Background. PVAN has been recognized as one of the major causes of renal 
allograft dysfunction. We also have previously reported an extraordinary high incidence 
of genitourinary tract malignancy (TCC) in our renal transplantation (RTx) patients. Our 
previous urine screen showed high JC viuria (11.2%) in our RTx patients.


Materials and methods. We retrospectively reviewed our 964 (M/F=552/412) RTx 
patients in the past 23 years. Malignancy occurred in 102 (10.6%) patients. The most 
common malignancy was transitional cell carcinoma 42 (41.1%). The malignancy tissues 
(n = 102) were analyzed by immunohistochemical staining (IHC) for BKV T-Ag, P53 and 
P16. The DNA extracted from the tissue (n = 82) to detect PV DNA and genotype.


Results. The IHC disclosed 25 (24.5%) BKV T-Ag, the DNA analysis detected 23 
(28.0%) specific sequence common to both BKV and JC virus DNA. The further analysis 
revealed 21/23 (91.3%) DNA extractions were JC virus.


Discussion. PV infection has been demonstrated malignancies in animals, however, 
the association of malignancy and human is not clear. This finding supports the hypothesis 
that the JC virus associated with TCC found in our RTx, but JCV or even BKV involved 
in the etiology of most TCC should be further study to confirm.
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Donor – Recipient HLA Type and BKV Infection (BKVI) in Renal 
Transplant Recipients (RTR)  Kathryn J. Tinckam,1 Shamila Senenayake,2 
Sundaram Hariharan.2  1U. Toronto; 2U. Wisconsin.


BKV infection is an increasing problem. This study examines the relation between 
donor and recipient HLA type to post-transplant (tx) BKVI.


146 de novo RTR were prospectively evaluated for post-tx BKVI. All completed 
minimum 6mo follow-up and were screened for quantitative BKVI (blood and urine) at 
1, 3 and 6 mo post-tx, defined as BKV DNA copies >10K/ml plasma or > 100Kcopies/
ml urine. BKVI is defined as viruria and/or viremia. HLA antigens and mismatches of 
donors and recipients were considered; common antigen splits were combined under the 
“parent” antigen for analysis (e.g. B60/61=B40). Analysis of mismatched HLA eplets 
was performed using HLA Matchmaker. Chi-sq or Fisher’s Exact where appropriate was 
used to compare groups.


40 (27%) had BKVI [27 (18%) viremia and viruria, 13 (9%) viruria alone] and the 
remaining 106 (72%) had no BKVI. There were no differences in recipient/donor age, sex, 
and diabetes, or transplant variables (CIT, LD, PRA, immunosuppression, DGF, induction 
therapy, maintenance immunosuppression, and acute rejection) between the groups. 32% 
of patients with no BKVI were black versus 12% with BKVI (p=0.06). The table shows 
HLA types with an association to BKVI.
Donor and Recipient HLA Types/MM in BKVI
HLA variable BKVI (%) (n=40) No BKVI(%) (n=106) p-value
Recip A1 10.0 23.6 0.07
Recip B8 7.5 19.8 0.07
Recip DR13/14 17.5 32.1 0.08
Donor A23,24 15.2 29.2 0.08
Donor B57/58 22.5 8.5 0.02
Donor DR1 30.0 15.1 0.04
MM B44/45 10.0 22.6 0.08
MM DR17/18 14.3 0.0 0.04


In addition, recipient A30/31, B15, DR11/12 and Donor DR11/12 were all associated 
with BK viremia versus viruria alone, and mismatch at B15 was associated with viruria 
and not viremia.No single eplets were associated with BK infection outcomes. Analysis 
of eplet groups is ongoing.


BKVI may be associated with certain HLA antigens and mismatches. Further study of 
the epitopes and mechanisms using larger cohort of recipients is underway. Identification 
of risk factors for BK infection based on HLA typing will allow closer monitoring and/or 
pre-emptive therapeutic strategies.
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Immunosuppressant Elimination Is Not Superior to Reduction for the 
Treatment of Polyomavirus-Associated Nephropathy (PVAN): The Johns 
Hopkins Experience  Shyam M. Parkhie, Tariq Shafi, Girish Nadkarni, Chun 
He, Duvuru Geetha.  Johns Hopkins University.


PVAN is an increasing cause of renal allograft dysfunction and loss. Recent studies 
suggest that immunosuppressant (IS) elimination is superior to reduction in management 
of PVAN.


Objective
To compare the effectiveness of IS elimination versus reduction in the management 


of PVAN.
Study Design
58 cases of biopsy-proven PVAN diagnosed at Johns Hopkins University between 


1/1/1997 and 8/1/2008 were identified and their clinical course reviewed until graft loss 
or last follow-up.


Exposure
IS management analyzed as IS elimination versus reduction. Change in estimated GFR 


(eGFR) at 3 months, use of leflunomide or cidofovir, and rejection after PVAN diagnosis 
analyzed as potential mediators of outcome.


Outcome
Allograft failure, defined as graft loss or >50% reduction in eGFR within 2 years of 


diagnosis, analyzed using Cox regression models with multivariate and propensity score 
based adjustment for PVAN risk factors, including demographics, delayed graft function, 
induction therapy, and donor status.


Results
35 of 58 (60%) patients were managed with IS elimination. The baseline characteristics 


of patients managed by IS elimination versus reduction were similar. 17 (29%) developed 
allograft failure during the follow-up period. In unadjusted and adjusted Cox models, IS 
elimination was not superior to IS reduction for preventing outcome (adjusted HR, 1.60; 
95% CI, 0.54-4.71; p=0.37). Rejection after PVAN diagnosis occurred more commonly 
in the IS elimination group; 15 (63%) with IS elimination vs. 9 (37%) with IS reduction. 
Rejection after PVAN was associated with a 3 fold higher risk of outcome (HR, 3.33; 95% 
CI, 1.15-9.63; p=0.03). Antiviral use was not predictive of outcome.


Conclusions
IS elimination was not superior to IS reduction in management of PVAN and may 


be associated with increased rejection. Early repeat biopsy should be considered in the 
management of PVAN treated with a decrease in immunosuppression, particularly if an 
agent is eliminated from the drug regimen.
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Existence of BK Viral Quasispecies in the Urine of Kidney Transplant 
Patients  Chunqing Luo, Parmjeet Randhawa.  Department of Pathology, 
University of Pittsburgh, UPMC-Montifore Hospital, Pittsburgh, PA.


Background: Viral quasispecies are generally described in RNA viruses, and have 
been shown to play an important role in viral pathogenesis and development of drug 
resistance.


Methods: By cloning and sequencing the BKV VP-1 gene in 10 urine samples 
from 8 kidney transplant patients, we sought the existence of quasispecies in BK 
polyomavirus (BKV), a DNA virus that can attain high turnover rates in the allograft 
kidney. Virus DNA was extracted from the sample using the QIAGEN Blood 
Maxi Kit. Primers SeqB7 5’-AAGAACTGCTCCTCAATGGATG-3’ and SeqB15 
5’-AATCACAATGCTCTTCCCAAGTC-3’ were used to amplify the whole VP1 gene. 
PCR products were purified using QIAEX II Gel Extraction Kit and cloned using the 
pGEM®-T Easy Vector System. Twenty clones from each sample were sequenced and 
analyzed using Sequencher version 4.5. The mean number of nucleotide substitutions per site 
(diversity), synonymous (dS) and nonsynonymous (dN) substitution rates were calculated 
using MEGA 4.1. Sequence complexity was quantitated by the method of Minosse et al 
(J Infect Dis 2006; 194: 1529).


Results: All samples contained at least 3 unique clones, while 3 contained 17 unique 
clones, thus demonstrating the occurrence of quasispecies. Quasispecies complexity was 
calcultated to be between 0.2 and 0.9. The highest complexity was seen in a patient with 
persistent viremia of more than 10E7 copies/ml plasma over a period of more than 2 years. 
A second patient with viruria but no viremia had a low complxity index. Evaluation of 
follow up samples in two patients showed persistence of quasispecies. Seven of nine samples 
had a higher rate of nonsynonymous mutations than synonymous mutations (dN/dS ratio 
>1), indicating that the VP1 gene was under selection pressure. The BC Loop region of 
VP1-gene had the highest mutation rate.


Conclusions: Despite lower mutation rates than RNA viruses, patients with BK viruria 
and viremia frequently contain viral quasispecies, which appear to be under evolutionary 
selective pressure: whether this selection is driven by replicative fitness, immune escape, 
or some other factor requires further study.
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Comparison of Polyoma BK Virus Nephropathy (BKVN) Diagnosis by 
Protocol Biopsy and BK Virus PCR  Anke Schwarz,1 Silvia Linnenweber,1 
Albert Heim,2 Hermann Haller,1 Verena Broecker.3  1Nephrology Department, 
Hannover Medical School, Germany; 2Virology Department, Hannover 
Medical School, Germany; 3Pathology Department, Hannover Medical School, 
Germany.


Polyoma BK virus nephropathy (BKVN) is a serious infectious complication menacing 
renal transplant function in up to 10%; early diagnosis may improve prognosis.


Starting January 2008, all biopsies were routinely stained immunohistochemically 
for SV40 LargeT-antigen indicating BKVN. At the same time points, blood was tested by 
quantitative polyoma BK virus PCR (kit produced by Cepheid-Affigene; cut-off ≥10(4) 
copies per mL).


Since January 2008, we performed 350 protocol biopsies in 215 renal transplant patients 
at 6, 12, and 26 weeks as well as 195 biopsies on indication in 134 patients (545 biopsies 
in 349 patients). Positive SV40 staining was found in 15/350 protocol biopsies of 12/215 
patients and 17/195 biopsies on indication of 12/134 patients (5.9% of 545 biopsies in 6.9% 
of 349 patients). 6/16 patients with BKVN (38%) had functional impairment at the time 
of diagnosis or later. In 4 of 16 patients (25%), SV40 stain and PCR became negative in 
follow-up after lowering of immunosuppression. Two transplant losses ocurred within one 
year (13%). In 245 cases, serum BKV PCR (2 identical consecutive PCRs within 3 months) 
was compared to SV40 staining in biopsy and had a sensitivity and specificity of 91 and 
98%, resp., and a positive and negative predictive value of 82 and 99%, resp.. PCR compared 
to biopsy became earlier positive in 2 patients, turned earlier negative in 2 other patients, 
however, remained longer positive in 2 other patients during the course of disease.


5.9% of biopsies and 6.9% of biopsied patients are BKVN positive, when tested 
routinely for BKV by biopsy, with functional impairment in 38% and transplant loss in 
13% of patients. PCR had a high sensitivity and specificity. In tendency, PCR became 
earlier positive than biopsy. We conclude that early BKV testing with early lowering of 
immunosuppression improves prognosis of BKVN. BKV PCR has a high diagnostic value 
especially during the course of disease, however, only biopsy reveals the inflammatory and 
fibrotic response of the transplant.
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Low Incidence of BK Viruria (BKV) and Nephropathy with a Steroid-
Avoidance Protocol – Results of a Single-Center Cohort Study  Denise 
Simao, Brian J. Gallay, Mehul M. Gandhi, Muralikrishna Golconda, Richard 
Perez, Angelo M. De Mattos.  Transplant Center, University of California at 
Davis, Sacramento, CA.


BK nephropathy is a significant cause of graft failure following renal transplantation. 
BK viruria (BKV) is associated with increase risk for nephropathy and is described in 20-
30% of recipients within the first year of engraftment. Over immunossupression is associated 
with BKV. The incidence of BKV with novel steroid-avoidance protocols is unknown.


Out of 418 transplants performed between 2005 and 2008, 397 (95%) were screened 
for BKV by PCR (cut-off >107copies) at 6 weeks, 3 and 12 months post transplant. 
Immunossuppression included ATG, tacrolimus, and mycophenolate. Only 13% of recipients 
received prednisone. Sixty-two percent were deceased-donor. DGF rate was 9% and 1-year 
graft survival was 97%.


The incidence of BKV was 9.4% (36/383) within the first 6 months and 5% (10/199) 
beyond 6 month post transplant. Only 2 pts developed “de-novo” BKV>6 months (both 
had low-grade BKV<6months) Risk factors associated with BKV <6months were age older 
than 60 (p=0.039), deceased-donor (p=0.04), and use of prednisone (p=0.1). Only deceased 
donor (p=0.045) and DGF (p=0.06) were associated with BKV>6 mo.


On multivariate analysis risk factors for BKV<6mo were:
Multivariable Model: Adjusted-Risk for BK Viruria within 6 months of transplantation


Adj-HR 95% CI p-value
Prednisone 3.1 1.18 - 8.18 0.022
Age > 60 2.8 1.02 - 6.96 0.028
Male gender 2.3 1.01 - 5.37 0.046
Deceased-donor 2.2 0.96 - 5.23 0.06
Adj-HR= Adjusted Hazard Ratio. DGF also included in the model.


For BKV>6mo only deceased-donor was borderline significant (p=0.056)
BK nephropathy was diagnosed in only 4 patients (all had BKV and viremia<6 


months) despite biopsy been performed in all but 1 patient with BKV. 1 graft was lost 
due to BK nephropathy.


In summary, the incidences of BKV and nephropathy were significantly lower with a 
steroid-avoidance protocol and were mostly detected within 6 months posttransplantation. 
The association between prednisone use and BKV could have been confounded by patient 
selection and deserves further investigation.
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Are Kidney Transplant Biopsies Useful for Directing the Treatment in Case 
of Positive Polyomavirus (BK) Viremia and Normal Renal Function?  Sarat 
Kuppachi, Kathryn Wiggins, Sally Self, M. Francesca Egidi.  Medicine, Medical 
University of South Carolina, Charleston, SC.


Polyomavirus nephropathy (BKN) can cause graft failure in kidney transplant recipients 
(KTX). The detection of BK viremia is a routine test for monitoring the BK riactivation. 
Clinical evidence suggests that cumulative immunosuppression (IS) can be responsible for 
BKN but there is no consensus on the approach and treatment in case of BK positive viremia 
A reduction in IS without knowing the histological situation might induce further damage. 
If BKN preceeds KTX dysfunction has not been esthablished yet. Purpose of the study was 
to compare renal biopsies (RB) performed in patients with an increased s.creatinine (group 
1) or patients with stable renal function (group 2).Both groups had positive BK viremia 
(plasma DNA viral load>104 copies, confirmed twice).  Between January 2006 and April 
2009, RB was performed in 45/ 48 patients with positive viremia (blacks=21, males =23, 
mean age 51.2±16.5 years).Induction: thymoglobulin (N=18) or anti-CD25 (N=30) and 
maintenance IS: prednisone, tacrolimus with mycophenolate (N=46) or sirolimus(N=2).
Results are shown in Table1. Sirolimus or mycophenolate were discontinued in 44/45 
and substituted with leflunomide (40-80 mg/day, level 60-80 microgr/ml) in 42 KTX 
regardless RB results. Tacrolimus was reduced in case of BKN+ (levels between 4-6 ng/
ml) whereas in case of BKN+ with rejection, tacrolimus levels were kept between 8-10 
ng/ml with steroid dose increase.
Table1


Renal biopsy BKN+ BKN- Rejection
Group 1 9 9 none none
Group 2 36 29 7 5 ( 3 with BKN+, 2 with BKN-)
Total 45 38 7 7


Results A total of 12 patients (group 1=8 and group 2= 4 returned to dialysis. The other 
patients had an increase in s.creatinine (from 1.9±0.8 to 2.2±1.4, p=NS) over 3 month/period 
that stabilized over time. The patients with progressive viremia reduction and negativity had 
better outcomes. Conclusions Our data show the utility of RB for detecting BKN at early 
stage and initiating the appropriate intervention in particular with concomitant rejection. 
Wheter leflunomide is functioning not only as anti-viral but also as immunosuppressant 
has not established yet.
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Screening for BK Viraemia in Renal Transplant Recipients – A Single Centre 
Experience  Saffa M. Elawad,1 Graham A. Stewart,1 Abeed Pall,1 D. Yirrell,2 
P. Macintyre.2  1Nephrology, Ninewells Hospital, Dundee, United Kingdom; 
2Virology, Ninewells Hospital, Dundee, United Kingdom.


Introduction: BK viral nephropathy (BKVN) causes irreversible graft injury and 
has no effective therapy. Viraemia which is found in 10-20% of transplant populations 
precedes BKVN. The early detection of BK viraemia and subsequent reduction in 
immunosuppressive therapy has been shown to be an effective way of preventing BKVN 
in transplant recipients


Methods: we established a screening programme for BK viraemia in our transplant 
population measuring BK viral PCR at specified time points post-transplant and in the event 
of a decline in graft function. When BK viraemia was detected and confirmed on a second 
sample immunosuppression was reduced in a stepwise fashion by an agreed protocol, 
monitoring graft function and blood BK PCR. Transplant renal biopsy was obtained with 
any acute decline in graft function.
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Results: 160 of 175 kidney and kidney pancreas transplant recipients were screened 
for BK viraemia from 2004 to October 2008. In this time 16 patients (10%) were found 
to have persistent BK viraemia at a median time of 9 months post transplant (range 2-86 
months), and had their immunosuppression reduced. 15 patients were taking prednisolone. 
9 were taking tacrolimus and MMF. 6 were taking tacrolimus and azathioprine. Median 
tacrolimus level at the time of detection was 9.5 (range 7.2-18) and the patient on ciclosporin 
had a level of 277.


This resulted in 11 patients clearing the virus in a median of 10 months, (range 1-30 
months) and 4 patients have a viral load <1000 copies/ml after a median of 10.5 months, 
(range 4-39 months). 1 graft was lost primarily due to donor vascular disease having cleared 
BK viraemia. The median creatinine was 132, (range 88-327) at the time of detection of 
viraemia, and by 31/10/08 it was 129 (range 92-282). 7 patients had biopsies for a decline 
in function. 6 showed BKVN, 1 showed donor vascular disease.


Conclusion: We have found quantitative measurement of BK viraemia by PCR to be an 
effective means of detection and monitoring viral response to a reduction in immunotherapy, 
which can prevent a decline in renal graft function due to BKVN.
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Rapamycin Effect in Chronic BK Virus Infected Kidney Cell Lines  Philip 
P. Acott,1,2 Patrick A. O’Regan,1 John F. S. Crocker.1  1Pediatrics, Dalhousie 
University and IWK Health Center, Halifax, NS, Canada; 2Pharmacology, 
Dalhousie University, Halifax, NS, Canada.


BKV nephropathy occurs in 2-10% of renal transplant patients and correlates with 
increased immunosuppression. We have established two renal cell lines with chronic 
BK virus (BKV) infection to investigate the antiviral properties of immunosuppressive 
drugs. Previous work has demonstrated in vitro antiviral effects of cyclosporine A and 
mycophenolate acetate in contrast to viral propagation effects of steroids.


Vero cells (Green monkey kidney cell origin) and PT cells (human proximal tubular 
cell origin) were each maintained as a monolayer on 12 or 24-well planar plates for 4 
weeks after infection (2 hr incubation with ∼106 copies of BKV with either VJ isolate 
or NCCR rearranged VJ isolate (VJ-NCCR)) and subsequent washing of cells leading to 
persistent cellular BKV infection. The Roche Lightcycler 2.0 was used for real time PCR 
quantification of the BKV DNA content of the culture supernatant (SN) weekly and of the 
cells on day 28 (D28). Cell quantity and viability at experiment end was assessed using a 
CountessTM automated cell counter. Rapamycin stability in supernatant was confirmed by 
tandem mass spectrometry in an independent clinical laboratory.


Mean BKV DNA levels in Vero cells were consistently and significantly (p<0.01) higher 
in SN (D7, 14, 21, 29) and cells (D28) when infected with VJ-NCCR as compared to infection 
with VJ isolate [VJ-NCCR: SN D7=1.96X105, SN D14=1.85X107, SN D21=3.49X107, SN 
D28=2.55X109, Cell D28=7.36X109 versus VJ: SN D7=2X100, SN D14=5.76X103, SN 
D21=2.27X102, SN D28=2.9X101, Cell D28=1.36X103 ]. Rapamycin (2 - 512 ng/ml) had 
no antiviral effect on VJ or VJ-NCCR infected Vero or PT cells. The Rapamycin exposed 
cells had no evidence of increased cytopathic effect or increased BK viral replication or 
escape of VJ infected cells to high level NCCR rearranged replication.


Our in vitro demonstrate no negative effect of Rapamycin in BKV infection in a 
chronic culture environment with no enhancement or reduction of BK viral replication or 
cellular cytopathic effect.


Disclosure of Financial Relationships: grant/research support: Wyeth 
Pharmaceuticals, Novartis Pharmaceuticals.
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Mycophenolic Acid Level and BK Viremia in Renal Transplant  Srividya 
Vootukuru, Robert S. Butler, Titte Srinivas.  Nephrology & QHS, Clevaland 
Clinic, Cleveland, OH.


Undetected BK viremia (BKV) may lead to graft loss. Intensity of immunosuppression 
is a consistent correlate of BKV. Hypothesis: Higher mycophenolic acid trough levels (MPA 
C0) correlate with increased risk for BKV and BK nephropathy (BKVAN).


We examined adult first or repeat solitary kidney transplants between Jan 2006 and 
Dec 2008 at our center.Cases had at least one positive BKV(PCR) or biopsy proven 
BKVAN at any time and MPA trough (C0) within 3 mo of BK. Controls had no BKV 
but had MPAC0.We compared BKV rates and graft survival between cases and controls 
across MPA C0 demographics, donor type, HLA mismatches, induction and maintenance 
regimens, cumulative doses and troughs of immunosuppressants at the time of BK and 
averaged within 3 mo of BK.


Of 455 transplants performed, 50 Cases and 50 matched controls were selected.
Results
Variable Cases Controls p value


Mean(Std) Mean(Std)
Age(yr) 53.6 (12.4) 54.3 (12.2) 0.76
Cumulative steroid dose within 3months of BK (mg) 1.4 (1.2) 1.0 (0.9) .10
Mean MPA C0 averaged for 3 months prior to BK 2.6 (1.6) 2.6 (1.2) 0.92
Mean MPA C0 at the time of BK 3.2 (2.7) 2.7 (2.1) 0.24
Mean FK C0 averaged for 3 months prior to BK 8.6 (3.8) 8.5 (3.7) 0.87
Mean FK C0 at time of BK 8.3 (5.7) 8.5 (4.4) 0.8
Mean CsA* C0 averaged for 3 months prior to BK 9.5 (47.2) 2.0 (14.1) 0.28
Mean CsA C0 at the time of BK 9.2 (52.4) 1.9 (13.3) 0.34
Cumulative SRL dose averaged for 3 months prior to BK (mg) 24.9 (72.1) 20.7 (72.8) 0.77
Mean SRL trough averaged for 3 months prior to BK 1.6 (4.0) 1.2 (3.6) 0.61
Mean SRL trough at the time of BK 1.5 (4.3) 1.1 (3.4) 0.58


No significant difference was found between the groups with respect to any of the 
selected covariates.Cumulative doses and C0 for MPA,and other immunosuppressants did 


not differ among cases and controls. Allograft survival was inferior with 9 failures with 
BKV and one failure in those without BKV.Patient survival was no different.


MPAC0 did not correlate with BKV/BKVAN.Inferior graft survival with BKV 
emphasizes early recognition and intervention regardless of immunosuppressive 
regimen.


Disclosure of Financial Relationships: nothing to disclose
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Prospective Surveillance for BK Virus Minimizes Nephropathy  William M. 
Bennett, Leslie Meyer, Jennifer Aman, Thomas D. Batiuk.  Transplant Services, 
Legacy Good Samaritan Medical Center, Portland, OR.


Renal infection with BK virus is associated with poor allograft survival. Diagnosis 
when renal dysfunction is present frequently leads to graft loss despite reduction of 
immunosuppression.


We prospectively followed 124 consecutive recipients for BK infection with plasma 
and urine PCR at 1, 2, 3, 6, and 12 months post transplant. Follow-up was at least for an 
additional six months. Standard immunosuppression was thymoglobulin (3 mg/kg) induction 
followed by tacrolimus, mycophenolate mofetil and 0.1 mg/kg prednisone. When plasma 
PCR was > 2.6 log copies, mycophenolate was stopped or reduced until there was no 
detectable viral load. The plasma PCR became positive in 22 patients (18%) at a mean of 
17 weeks (4-52) post transplant. Viremia resolved in 3 months or less in 20 of 22 patients 
with no antiviral therapy. No patient had viremia without > 6.7 log copies viruria. Eight 
patients had biopsy proven rejection episodes during reduced immunosuppression and 2 
patients developed viremia following anti-rejection treatment. There was no graft loss 
due to rejection. Surveillance biopsies at 6 weeks and 6 months showed no evidence of 
BK nephropathy histologically or with SV40 staining. Patient survival was 99% and graft 
survival was 98% with no graft lost to BK nephropathy. The lymphocyte proliferation assay 
(Cylex®) could not differentiate viremic (n=12) from nonviremic patients (n=95).


CONCLUSION: Active surveillance for BK virus with prompt reduction of 
immunosuppression can minimize graft loss due to BK nephropathy.


Disclosure of Financial Relationships: nothing to disclose


SA-PO3036


Accelerated Progression of Arteriosclerosis Post-Renal Transplant in 
DSA-Positive Patients  Gary S. Hill,1 Alexandre Loupy,2 Denis Glotz,3 
Christophe Legendre,2 Dominique Nochy.1  1Pathology, Hopital Europeen 
Georges Pompidou, Paris, France; 2Nephrology, Hopital Necker, Paris, France; 
3Nephrology, Hopital St. Louis, Paris, France.


Introduction: Arteriosclerosis often seems worse in post-transplant biopsies than might 
be expected from the age of the donor, even without any history of rejection vasculitis (v1, 
v2, v3). Methods: We compared 43 donor-specific antibody (DSA) positive patients with a 
group of 62 DSA-negative patients. All had systematic biopsy at 3 months (3m) and 1 year 
(1yr) post-transplant. Patients with any evidence for vasculitis, even endothelial “sticking”, 
were excluded. Arteriosclerosis was graded semiquantitatively on a scale of 0-4+. Natural 
progression of arteriosclerosis was estimated from 56 day-0 biopsies drawn from the entire 
cohort, donor age ranging from 20 to 79 years (Regression curve: Grade of arteriosclerosis 
= -0.4802 + [0.02255][AgeDonor], r = .4230, p = .0017). Results: DSA+ patients rose from 
mean grade 0.67 ± 76 at 3m to mean grade 1.07 + 0.95 at 1yr (p = .034), the equivalent of 
23.7 years “aging”/year post-transplant. DSA- patients: Mean grade 0.65 + 0.86 at 3m to 
0.82 ± 0.83 at 1yr (p =. 27). Analysis of DSA+ patients revealed that peritubular capillary 
infiltration (ptc) was accompanied by accelerated arteriosclerosis: For ptc>1, grade 0.57 ± 
0.54 at 3m to 1.14 ± 0.97 at 1yr (p = .016) compared to cpt = 0: grade 0.57 ± 0.78 at 3m to 
0.71 ± 0.81 at 1yr (p = NS). Interstitial inflammation of any cause was accompanied by a 
greater rise, grade 0.60 ± 0.64 at 3m to 1.33 ± 1.01 at 1yr (p = .008), the rough equivalent 
of 43.1 years “aging”/year post-transplant. Multivariate analysis revealed interstitial 
inflammation (b= 0.8703, p = 0.00004) and ptc infiltration (b = 0.6031, p = 0.00009) to be 
positively associated with acceleration. These changes were not associated with significant 
differences in renal function during the mean follow-up of 30 ± 16 months. Conclusion: 
There is accelerated progression of arteriosclerosis in DSA+ patients, even in the absence 
of rejection vasculitis. The association with ptc lesions suggests that this process is at least 
partially antibody-mediated.


Disclosure of Financial Relationships: nothing to disclose
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Increased IL-10 Production without Expansion of CD4+CD25+ T Regulatory 
Cells in Early Stable Renal Transplant Patients on Calcineurin Inhibitors  
Raj K. Sharma, Sharad K. Mittal, Amit Gupta, Sita Naik.  Nephrology, Sanjay 
Gandhi Post Graduate Insitute of Medical Sciences, Lucknow, UP, India.


This study prospectively evaluates donor specific hypo-responsiveness in stable 
transplant patients on calcineurin inhibitors (CNIS). Peripheral blood mononuclear cells 
(PBMC) of transplant recipients on CNI (n=19) were tested in mixed lymphocyte reaction 
against donor PBMC pretransplant and at 6-8, 14-18 and >24 wks post-transplant. IL-10 
and TGF-beta were quantitated in cultures supernatants by Enzyme linked immunosorbent 
assay. CD4+CD25high T regulatory cells were enumerated using flow cytometry. The 
antidonor MLR responses, in the transplant patients showed a progressive decline from 
median stimulatory index of 14.2 (range 8.6 to 18.2) at the time of transplant, to 8.3 at 
6-8 weeks (range 4.3 to 12.5; P< 0.01), 5.9 at 14-16 weeks (range 3.1 to 9.2; P<0.01) and 
4.0 at >24 wks (1.4 to 7.1; P<]0.01). The median IL-10 level in the supernatants of donor 
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specific MLR at the time of transplant was 0 pg/mL (range 0 to 89.3 pg/mL) and showed 
a progressive increase to 45.7pg/mL at 6-8 wk (range 7.3 to 245.8 pg/mL; P<0.05), 114.2 
pg/mL at 14 to 18 wks (range 14.8 to 324.6pg/mL; P<0.05), and 169.7 pg/mL at >24 wks 
(range 23.59 to 348.1pg/mL; P<0.05). The median TGF-beta level in supernatant of donor 
specific MLR at the time of transplant was 958 pg/mL (range 282.4 to 2081.7pg/mL) and 
showed a decline to 831.1 pg/mL at 6-8 wk (range 113.2 to 2155.3 pg/mL), 319.7 pg/mL 
at 14-18 wks (range 90.6 to 917.3pg/mL; P<0.05), followed by slight increase to 635.9 pg/
mL at 24 wks (range 291.8 to 1628.3pg/mL). The median frequency of CD4+CD25high 
cells at the time of transplant was 0.94%; (range 0.18 to 2.79) and showed a significant 
decrease to 0.38%; (range 0.12 to 1.43; P< 0.01) at 6-8 wks, 0.29%; (0.1 to 1.37; P<] 0.01) 
at 14-18 wks and 0.25%; (0.11 to 1.65; P< 0.01) at >24 wks. The number of CD4+CD25high 
Tregs in peripheral blood showed a significantly negative correlation with the IL-10 level 
in the supernatants of donor specific MLRs (r=-0.25, p<0.05). Early good graft function 
is associated with decreased in MLR response and increased IL10 levels probably from 
non Tregs.


Disclosure of Financial Relationships: nothing to disclose
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HLA Donor Specific Antibodies (DSA) at the Time of Transplant Are 
Associated with Increased Risk of Early Antibody Mediated Rejection 
(AMR) in Desensitized Living Kidney Recipients  Muhammad Mujtaba, 
Muhammad Yaqub, Asif Sharfuddin, William Goggins, Andrew Lobashevsky, 
Nancy Higgins, Dennis Mishler, Tim Taber.  Indiana University/Clarian 
Transplant Institute, Indianapolis, IN.


Objective: In desensitized (D) kidney transplant (Tx) recipients, development of post-
Tx DSA is associated with AMR. The significance of DSA levels at the time of Tx and its 
association with AMR is not known.


Method: We retrospectively analyzed clinical & serological characteristics of 30 
patients(pts) who were D and studied the correlation of DSA at time of Tx (24-48 hours 
prior) with AMR and graft outcomes within the 1st yr. Pts were divided into 2 groups based 
on biopsy proven AMR. Group A (no rejection) & Group B (rejection). Wilcoxon U test 
was used for analysis. All pts had thymoglobulin induction. Luminex single-antigen beads 
were used for detection and quantification of DSA, & reported as Mean Fluorescence 
Intensity (MFI).
Clinical, Serological Characteristics & Results


Group A (N=18) Group B (N=12) P-value
Age (yrs) 42(29-65) 47(27-59) NS
Sex(M/F) 6/12 2/10
Race(AA/C) 2/16 1/11
Days to AMR NA 10(5-340)a


Retransplant(N) 8 4 NS
Desensitization Type(N) IVIG(8), 


IVIG+PPc(10)
IVIG(3), IVIG+PP(8), 
IVIG+PP+Rituximab (1) NS


Immunsuppression (N) MMF/Tac(9), 
MMF/Tac/Pred(8),


MMF/Tac(6) 
MMF/Tac/Pred(6) NS


Mean sCr at 1 yr (mg/dl) 1.3(0.8-2.0) 1.6(1.1-4.2)b NS
C1d DSA MFI 3988 (1348-19414) 14300(2865-16000) 0.029
C2eDSA MFI 4505(2923-23805) 9511(4306-18498) 0.006
Sumf DSA MFI 7448(1348-24122) 18735(5193-25761) 0.006


a 1 pt rejected at 175 day & other at 340 day.b2 pts on HD.c Plasmapheresis. d Class1.eClass2.fC1+C2
In group A, 7 pts had DSA to C1, 4 to C2, & 7 to both C1+C2. In group B there were 


1, 3, & 8 pts with DSA’s for C1, C2 and C1+C2 respectively.
All pts were CDC T & B-cell cross-match negative at the time of Tx. 1 year pt & graft 


survival were 100% & 93.3% respectively.
Conclusion: High DSA MFI at the time of Tx is significantly associated with a higher 


risk of AMR. This is independent of desensitization protocol & choice of maintenance 
immunosuppression.


Disclosure of Financial Relationships: nothing to disclose
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Albuminuria Predicts Renal Transplant Outcome Better Than Proteinuria 
and Tubular Damage Markers  F. L. Nauta,1 SJL Bakker,1 W. van Oeveren,2 
J. J. Homan van der Heide,1 G. J. Navis,1 H. van Goor,1 P. E. de Jong,1 R. T. 
Gansevoort.1  1Dpt Nephrology; 2Dpt Biomaterials.


Proteinuria is an established marker of chronic transplant dysfunction. Albuminuria 
-considered to be a marker of glomerular damage- has been suggested to be a more reliable 
marker, although chronic transplant dysfunction is thought to be mainly a tubulo-interstitial 
process. We aimed to compare in renal transplant recipients (RTR) albuminuria, proteinuria 
and tubular damage markers in predicting graft failure, as well as change in renal function 
during follow-up.


In this prospective study, 598 patients were included. These subjects were 5.9 (2.6-
11.4) years after transplantation (male 55%, age 52 (43-60) yr). Median follow-up was 
5.3 (4.5-5.7) yr. In baseline 24hr urine samples (stored at -80C), we measured total protein 
(pyrogallol red-molybdate), albumin (nephelometry) and 4 tubular damage markers: KIM-1, 
NAG, H-FABP and NGAL (ELISA).


During follow-up 42 subjects developed graft failure and mean change in eGFR was 
-0.46 ml/min/yr. Area-under-the ROC curve of albuminuria for prediction of graft failure 
was significantly higher than of proteinuria (0.78 vs 0.67, p<0.001). After adjustment for 
baseline eGFR, sex and age albuminuria was significantly associated with both endpoints 
(both p<0.001), whereas proteinuria was not. Three out of four measured tubular markers 
(KIM-1, H-FABP and NAG) predicted in crude models both endpoints (all p<0.05). In 
multivariate regression models however, these tubular biomarkers did not predict these 


outcomes independently of albuminuria. In contrast, albuminuria always remained a 
significant predictor, independent of any tubular marker (all p<0.01).


These findings suggest that in RTR measuring albuminuria to predict renal outcome is 
superior to proteinuria, and that measuring tubular damage markers has limited additional 
predictive value.


Disclosure of Financial Relationships: nothing to disclose
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Genetic Features of Recipient Vascular Wall Protective Factors and Their 
Product Concentrations at Early Post Transplantation Period; the Effect 
on Kidney Graft Function  M. Krajewska, K. Koscielska-Kasprzak, D. Drulis-
Fajdasz, W. Weyde, K. Madziarska, O. Mazanowska, M. Kusztal, M. Klinger.  
Department of Nephrology, Medical University, Wroclaw, Poland.


Background/aims
The aim was an analysis of the connections between the genetic variability of recipient 


vascular wall protective factors and the twelve month graft function. The relationships 
between the occurrence of functional polymorphisms of the genes for nitric oxide synthase 
(NOS3), metalloproteinase 9 (MMP9) and plasminogen activator inhibitor (PAI1), their 
product concentrations and twelve month graft function were analyzed.


Material/methods
The investigations were performed in 125 kidney graft recipients from deceased donors, 


prospectively observed min. 12; average: 30.9±13.0 months. MMP9 -1562 C/T, NOS3 
-786C/T, and PAI1 4G/5G single-nucleotide polymorphisms were determined with the use 
of sequence-specific probe PCR with allele-specific primers. NOS3 IV a/b polymorphism 
(variable number of tandem repeat) was genotyped through gel electrophoresis of the 
respective PCR-generated DNA fragment. ELISA was applied to mark PAI1 and MMP9. 
Malonydialdehyde concentration (MDA) was used for the evaluation of oxidant activity. 
MDA level was defined in the blood using high-performance liquid chromatography.


Results
TT – 1562C/T genotype of the MMP9 gene was found to be linked with significantly 


higher enzyme concentrations (p=0.021). The compatibility of recipient and donor MMP9 
gene significantly diminished the frequency of DFG occurrence.


Positive correlation of blood serum PAI1 concentration and kidney function (p=0.004) 
turned out to be statistically significant.


Conclusions
MMP9 polymorphism proved to have functional consequences in the recipient as in 


the general population.
None of examined recipient genetic determinations had influence on graft function.
Compatibility of MMP9 gene polymorphism between donor and recipient was 


connected with a significantly decreased DGF frequency, which indicates the importance 
of genetic mismatching different from that traditionally examined HLA.


Among analyzed products only higher PAI1 concentration in the third month was 
related to better graft function after twelfth month.
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Anti-Humoral Treatment at Time of Deceased Donor Renal Transplant 
(DDRTx) in Patients with a Positive Flow Crossmatch  Russell Crew, 
Barbara Labban, Zeynep Ebcioglu, Lloyd Ratner, David Cohen.  Columbia 
University.


INTRO Patients (pts) with a positive flow crossmatch (+FCXM) at the time of DDRTx 
have >30% chance of antibody mediated rejection (AMR). Desensitization strategies, 
including intravenous immune globulin (IVIg), rituximab, and plasmapheresis (PP) with 
IVIg, could reduce the risk of AMR in this setting. METHODS Data were collected on 
all 471 DDRTx performed at our medical center from 9/04 to 9/08, including survival, 
results of FCXM, induction therapy, anti-humoral therapy at time of induction, rejection 
episodes, creatinine at 6 months, and complications of IVIg administration (fluid overload 
and thromboses). RESULTS 39 of 471 had +FCXM due to donor specific antibodies. One 
pt was excluded for immediate graft thrombosis that did not show rejection on explant. All 
pts received induction therapy (thymoglobulin® alone=28, thymoglobulin® switched to 
IL-2 receptor blocker (IL2RB) for adverse reactions=4, IL2RB alone=6). The treated group 
consisted of 10 pts (4 female) who received anti-humoral therapy at the time of transplant 
(5=IVIg alone- dose 0.5-2 gm/kg, 3=IVIg + Rituximab, 2=PP/IVIG [2 and 4 treatments]). 
The 28 remaining pts (16 female) served as controls. The mean age of treated pts was 46 
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years vs 45 among controls. Seven of 10 treated pts developed AMR, compared to 15 of 
28 controls. Time to AMR was 19 days among treated pts vs 17 days. In the treated group, 
1 pt required dialysis for fluid overload with no thrombotic events. Among controls, no pts 
were dialyzed for fluid overload, and one pt had allograft thrombosis. By 6 months, 1 graft 
was lost to AMR in the treated group followed by pt death from sepsis. Among controls, 1 
pt died from complications of bowel herniation, 1 pt lost the graft to late thrombosis with 
no rejection on explant, and 1 pt lost the graft from AMR before dying from sepsis. At 6 
months, the mean creatinine in treated pts was 1.8 (range 1-4.1) vs 2.2 (range 0.8-5.7) in 
control pts. CONCLUSION In this single-center study, anti-humoral therapy in patients with 
+FCXM at time of DDRTx did not improve outcomes. Selection of higher risk patients for 
treatment may explain our inability to detect a difference between the groups.
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Early Proteomic Changes in Post Transplant Urine as Predictors of 
Allograft Function  M. R. Bennett,1 I. Meyer,2 R. Alloway,2 E. S. Woodle,2 A. 
Jain,2 P. Devarajan,1 P. Roy-Chaudhury,2 C. V. Thakar.2  1Cincinnati Children’s 
Hospital, Cincinnati, OH; 2University of Cincinnati.


Slow and Delayed Graft Function (SGF and DGF) are the most common complications 
of the immediate post transplant period and may be associated with increased risk for 
rejection and reduced graft survival. We performed a urinary proteomic analysis in the post 
transplant period to identify early renal responses that may predict DGF.


Methods: Urine was collected at 4hr, 6hr and 24 hr post transplant and subjected to 
surface enhanced laser desorption ionization time of flight mass spectrometry (SELDI). 
Peaks with a signal to noise ratio of 5 or greater appearing in at least 20% of all spectra were 
included in the analysis. P-values were determined by Mann-Whitney rank sum analysis 
and receiver operating characteristic (ROC) curves were calculated.


Results: 20 consecutive adult kidney transplant recipients were included in this study. 
The cause of end stage renal disease (ESRD) included hypertension (n=8), diabetes mellitus 
(n=3), congenital (n=3), glomerular (n=5), with 1 unknown. 6/20 patients had SGF/DGF, 
defined as either persistent elevation of creatinine or dialysis requirement by 7th post-op 
day and were compared with patients with immediate graft function (IGF, n=14/20) defined 
as normalization in creatinine level by 7th post-op day. Nineteen significantly different 
peaks with a minimum 3 fold change in intensity were found at the 4/6 hour time-point 
that could distinguish between patients destined to have DGF/SGF from those with IGF, 
with an area under the ROC curve of at least 0.80 for the prediction of DGF/SGF (Table 
1). These differences were not found at 24 hr.
Biomarker analysis of patients with SGF/DGF vs. IGF
ProteinChip® CM10 NP20 H50
4/6 hrs, peaks (Da) with 
>3 fold intensity change


2758, 3034, 7523, 6426, 19317, 
19653, 49151, 28957, 29226, 
29707, 19817, 59326, 134323


44131, 9137, 157288, 
9454 31818, 13816


Conclusion: The discovery of biomarkers in the early post transplant period that can 
predict graft function could result in (a) optimization of care for individual patients (b) the 
identification of novel mechanisms involved in DGF/SGF in transplant patients.
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Arterial Function Is Improved after Kidney Transplantation – The Role 
of Inflammation and Insulin Resistance  M. Hornum,1 P. Clausen,1 T. Idorn,1 
J. Melchior Hansen,2 E. R. Mathiesen,3 B. Feldt-Rasmussen.1  1Nephrology, 
Rigshospitalet, Copenhagen, Denmark; 2Nephrology, Herlev Hospital, 
Copenhagen, Denmark; 3Endocrinology, Rigshospitalet, Copenhagen, 
Denmark.


Background and Aim: The aim was to investigate whether insulin resistance and 
markers of inflammation are associated with changes in arterial function after kidney 
transplantation.


Materials and Methods: Included were 40 kidney recipients (Tx group, age 39±13 years,) 
and 40 uremic patients remaining on the waiting list for kidney transplantation (Controls, 
age 47±11 years,). We measured the augmentation index (AIX) as well as flow mediated 
and nitroglycerin induced smooth muscle cell mediated vasodilatation (NID) at baseline 
before and 12 months after transplantation. The AIX is a reflection of arterial stiffness. The 
insulin sensitivity index (ISI) (marker of insulin resistance) and the inflammatory markers 
urat and von Willebrand Factor antigen (vWF) were also measured.


Results: At baseline AIX was associated with duration of ESRD (months), (r=0.26, 
p=0.02) and with mean arterial pressure (r=0.22, p=0.05) and heart rate (-0.32, p=0.005). 
One year after transplantation AIX improved from 23±12 to 15±14 % (p=0.01) in the 
Tx group compared with no change in the control group (p=0.001,between groups) 
and NID improved from 11.2±5.2 to 18.4±9.2 % (p=0.0005). The mean arterial blood 
pressure decreased from 105±13 to 96±11 mmHg (p=0.005) despite a 20% lower use of 
antihypertensive agents, no significant change in heart rate. VWF improved in the Tx group 
(1.84±0.7 to 1.58±0.7) vs. controls (1.63± 0.8 vs 1.67± 0.7), p=0.02 and p-urat increased 
in the Tx group (0.37±0.11 vs 0.43±0.14) vs. controls (0.30±0.1 vs. 0.29±0.1), p=0.05. 
ISI deteriorated in the Tx group from 6,8±3,9 to 4,9±2,8 (p=0,005) and remained stable in 
controls (8.2±5.3 vs. 8.5±5.0, p=NS).


Conclusion: Kidney transplantation improved the arterial function in terms of arterial 
stiffness and improved Von Willebrand Factor antigen. This was associated with a decline 
in blood pressure and seen despite of an increase in insulin resistance.
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Targeted Inhibition of Rho Kinase Reduces Renal Inflammation in Acute 
Renal Allograft Rejection  M. H. de Borst,1 M. E. M. Dolman,2 R. J. Kok,2 C. 
Chen,3 M. Lacombe,4 J. Prakash,5 M. Bulthuis,3 J. Hillebrands,3 H. van Goor.3  
1Nephrology, University Medical Center Groningen (UMCG), Netherlands; 
2Pharmaceutical Sciences, Utrecht University, Netherlands; 3Pathology, UMCG, 
Netherlands; 4Kreatech Biotechnology, Netherlands; 5Pharmacokinetics and 
Drug Delivery, UMCG, Netherlands.


The Rho kinase pathway plays an important role in inflammation and epithelial 
dedifferentiation. Inhibition of Rho kinase is beneficial in ischemia/reperfusion. We studied 
targeted intrarenal blockade of this pathway by means of a tubular cell-specific prodrug 
in acute renal allograft rejection.


The Rho kinase inhibitor Y27632 was coupled to lysozyme (Y27632-LZM), a low 
molecular weight protein filtered by the glomerulus and reabsorbed in proximal tubular 
cells. Isogenic (Fisher-Fisher, n=9 per timepoint) or allogenic (Fisher-Lewis, n=12 per 
timepoint) kidney transplantation was performed, leaving the contralateral kidney in situ. 
Rats were not treated with cyclosporine. Animals were treated once daily with Y27632-
LZM (equivalent to 245 ug Y27632/kg/day i.v.) or placebo (saline i.v.) until sacrifice at 1 
or 4 d post-transplantation. Kidneys were studied for macrophage influx (mø) or α-smooth 
muscle actin (α-SMA).


At baseline, SBP was similar among all groups. Y27632-LZM did not affect SBP at 
day 1 in isogenic (Y27632-LZM: 144±17 mmHg; placebo: 168±24 mmHg), nor allogenic 
groups (Y27632-LZM: 137±12 mmHg; placebo: 122±17 mmHg). Similarly, at 4 days no 
effects on SBP were observed. Treatment with Y27632-LZM reduced glomerular mø at day 
1 (Y27632-LZM: 0.65±0.15; placebo: 0.83±0.21, p=ns) and day 4 (0.79±0.20 vs 1.16±0.29, 
p<0.05) after allogenic transplantation. Similarly, interstitial mø was strongly reduced by 
Y27632-LZM at day 1 (10.8±7.1 vs 13.3±2.7, p=ns) and day 4 (101.0±47.0 vs 177.6±62.1, 
p<0.05). In isogenic groups, mø was limited, and not affected by Y27632-LZM (day 4, 
glomerular: placebo: 0.62±0.27 vs Y27632-LZM: 0.53±0.23; tubulo-interstitial: 30.0±19.3 
vs 29.4±40.8). Glomerular and interstitial α-SMA was not affected by Y27632-LZM.


In conclusion, renal inhibition of Rho kinase reduces renal inflammation in acute 
transplant rejection in the absence of a systemic effect on SBP.


Disclosure of Financial Relationships: nothing to disclose
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Hibernation as a Natural Kidney Model of Extreme Cold Ischemia and 
Repeated Warm-Reperfusion  Alkesh H. Jani, Jessica Martin, Elaine Epperson, 
Rae Russell, Danica Ljubanovic, Sandra L. Martin, Charles L. Edelstein.  
University of Colorado.


Prolonged cold ischemia (CI) and warm reperfusion (WR) during renal transplantation 
are important causes of DGF. The 13-lined ground squirrel is a hibernating mammal found in 
the central US. During hibernation core body temperature (CBT) cycles through alternating 
phases of cold (CBT = 2-4°C for 5-18 days) followed by re-warming (to 37°C for 12 hrs). 
These cycles occur >15 times each winter. Hibernation in the squirrel thus represents a 
natural model of repeated prolonged CI followed by WR. We hypothesized that squirrel 
kidneys are protected during hibernation. The aim of this study was to determine kidney 
function and histology during hibernation. Methods Radiotelemeters were implanted in 
1-2 yr old squirrels, and CBT was monitored constantly. Animals were sacrified at various 
stages during the year for blood and tissue. SCr was assayed by the alkaline picrate method. 
ATN score was determined by a renal pathologist. Tubules/ hpf that displayed cell necrosis/ 
injury were counted and scored as follows: 0 = none, 1 = <10%, 2 = 11-25%, 3 = >25% 
Results Changes in CBT, pulse and sCr are shown in the table (n=3 at each stage).
Stage Duration CBT (°C) Pulse sCr
Summer (S) 5 mos 37 200-300 0.3± 0.03
Entrance (E) 25 hrs 37→4 200-300 0.3± 0.03
Torpor (T) 5-20 days 0-4 3-5 0.4 ± 0.03
Arousing 2 hrs 4→37 3→200 0.7 ± 0.09*
IBA (IBA) 12 hrs 37 200-300 0.3 ± 0.03
* p < 0.001 vs. S, E, T, IBA


During torpor, pulse rate and CBT fell substantially. SCr increased during the Arousing 
phase after 2 weeks of CI, but then normalized during Interbout arousal (IBA). After IBA 
the squirrels cycled back into the Entrance phase and progressed through the same order 
of stages. ATN score was 0 in all groups.Conclusion We have shown that increased SCr. 
rapidly normalizes after repeated CI/WR. Remarkably, squirrel kidneys are resistant to 
injury as evidenced by an ATN score of zero. The mechanism of this protection, which has 
significant implications for organ preservation, warrants further study.


Disclosure of Financial Relationships: nothing to disclose


SA-PO3046


Renal Protection from Cold Ischemia in Hibernating Mammals  Alkesh H. 
Jani, Jessica Martin, Elaine Epperson, Rae Russell, Sandra L. Martin, Danica 
Ljubanovic, Charles L. Edelstein.  University of Colorado.


We have previously shown that cold ischemia (CI) results in an increase in caspase-3 
activity, increased tubular apoptosis, and brush border injury (BBI) in mouse kidneys. The 
13-lined ground squirrel (Ictidomys tridecemlineatus) is a hibernating mammal found in 
the central US. It undergoes yearly hibernation of ∼ 6 months, during which time core body 
temperature (CBT) falls to 2-4°C for up to 5-18 days at a time. Since hibernation is a normal 
part of the animal’s life-cycle, we hypothesized that squirrel kidneys were protected from 
tubular injury caused by CI. Methods: The kidneys of 1-2 year old summer squirrels were 
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perfused with cold University of Wisconsin (UW) solution. The contralateral right kidney 
was immediately used as a control and the left kidney was stored in UW for 72 hours at 
4°C. The % of tubules displaying BBI were counted and scored by a pathologist as follows: 
0 = no changes, 1 = <10%, 2 = 11-25%, 3 = 26-45%, 4 = 46-75%, 5 > 75%. Apoptotic 
tubular cells were identifed and counted using the following morphologic criteria: cellular 
rounding and shrinkage, nuclear chromatin compaction and formation of apoptotic bodies. 
Caspase-3/7 activity was measured using the fluorescent substrate DEVD-AMC.Results. 
There was a small increase in caspase-3/7 activity in the squirrel kidneys vs. a massive 
increase in the mouse kidneys (see table).


Caspase-3 activity (nmol/min/mg) apoptosis (cells/hpf) BBI score
Squirrel (0 hr) 14 0.2 0
Squirrel (72 hrs CI) 27 * 0.2† 1†


Mouse (0 hr) 0 0 0
Mouse (48 hrs CI) 800** 1• 4.2•
* p <0.02 vs 0 hr; **p < 0.0001 vs. 0 hr: • p < 0.05 vs. 0 hr; † p = NS vs. 0 hr


There was no increase in apoptosis or BBI after 72 hours of cold ischemia compared 
to a significant increase in mice. Conclusion. We have shown that 13-lined ground 
squirrel kidneys are resistant to severe kidney injury during prolonged CI. This protection 
appears to be due in part to markedly reduced caspase-3/7 activity, and reduced apoptosis. 
Remarkably, after 72 hours of CI, there was no significant increase in BBI. Further study 
of the mechanisms by which this protection is achieved is warranted.


Disclosure of Financial Relationships: nothing to disclose
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Utility of Renal Isotopic Scans To Predict Delayed Graft Function Post 
Renal Transplant  Swetha Nataraj,1 Vinitha Vellanki,1 Fabio Aglieco,1 John 
D’Avella,2 Kasturi Vinay Ranga.1,2  1Internal Medicine, University of Connecticut 
Health Center, Farmington, CT; 2Transplant Medicine, Hartford Hospital, 
Hartford, CT.


Objective - To evaluate the diagnostic accuracy of DTPA (diethylene triamine penta-
acetic acid) renal isotopic scans done within 24 hours of receiving a kidney transplant to 
predict delayed graft function in the post-transplant period.


Background – Renal isotopic scans using DTPA are routinely done within 24 hours 
of receiving a renal transplant at our institution to evaluate graft function. Delayed graft 
function is known to impact long-term allograft survival. DTPA filtration at the level of 
kidney provides an indirect estimate of glomerular filtration rate (GFR), and hence graft 
function in the first 24 hours post transplant.


Methods –Data was collected on all patients who underwent a renal transplant at our 
institution between January 1st 2003 and December 31st 2007 (n-281). Acute tubular necrosis 
(ATN) was reported as positive or negative on the isotopic scan done in all recipients 
within 24 hours. Delayed graft function was defined as need for dialysis within 1 week of 
transplantation. Sensitivity (SN), specificity (SP), positive and negative predictive values 
were calculated on all scans to estimate if ATN on the scan correlated with clinical diagnosis 
of delayed graft function. SN and SP were combined to calculate a best cutoff point and a 
receiver operator curve was constructed.


Results – The incidence of ATN on the isotopic scan 24 hours post transplantation 
was 9.4% in the live related group, 19.14% in the live unrelated group and 42% in the 
cadaveric group. The scans had a sensitivity of 91% and specificity of 79% in predicting 
delayed graft function. The Area Under the Curve (AUC) = 0.853 ± 0.033, p<0.001 was 
statistically significant.


Conclusion- Renal isotopic scans done within 24 hours of receiving the graft has a 
high sensitivity to predict delayed graft function which makes it an effective screening tool 
in the immediate post transplant period.


Disclosure of Financial Relationships: nothing to disclose
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T-Cell Immune Monitoring in Renal Transplant Recipients  Bhavna Bhasin, 
Atul Singh, Mona Doshi, Scott Gruber, Kalyani Mehta.  Wayne State University, 
Detroit, MI.


BACKGROUND: Renal transplant recipients (RTRs) are at increased risk for 
developing infections. Immunosuppressive drug levels do not correlate well with the net 
state of immunosuppression. A cell mediated immunity (CMI) assay (ImmuKnow), offers 
the benefit of a functional assessment of the immune response of RTRs and may help tailor 
their immunosuppression to reduce the risk of post-transplant infections (PTI).


METHODS: A retrospective chart analysis was performed of 67 patients who underwent 
renal transplantation between Jan 2007 and June 2008. We searched for correlation among 
CMI assay results, immunosuppressive therapy and panel reactive antibody (PRA) levels, 
and between CMI assay values and infection sub-types. Based on protocol, serial CMI 
values were obtained at 30, 60, 90, and 365 days post transplant. Data was analyzed using 
the Pearson Chi-square and Fisher’s Exact tests. Time between transplant and PTI was 
analyzed with Kruskal-Wallis non-parametric ANOVA test. Statistical significance was 
set at p < 0.05.


RESULTS: Ninety five percent of the patients were African American. Each patient 
had a CMI performed within 60 days of a PTI episode. There were 43 documented PTIs 
during the study period, with 23 viral and 20 bacterial infections. The patients with CMI 
values <225 ng/mL had a significantly increased risk of PTI when compared with those 
who had higher values (p=0.026). The mean CMI value for patients with PTI was 109 ng/
ml ±107 ng/mL and for patients without PTI was 205 ng/ml ±136 ng/mL (p=0.002). No 
correlation was found between CMI values and bacterial infections (p=0.55). Furthermore, 
in univariate analysis, CMI values were independent of the total dose of Thymoglobulin 


used as induction therapy (p= 0.55). The assay values in the transplant recipients were 
also independent of age, gender, time from transplant, maintenance immunosuppressive 
therapy and peak and current PRA.


CONCLUSIONS: CMI assay can be used to risk stratify RTRs with regards to 
developing PTIs and may help prevent the complications of over immunosuppression. 
Further interventional studies based on CMI assay are needed.


Disclosure of Financial Relationships: nothing to disclose
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Thymoglobulin Increases Risk of Bleeding by Increasing Prothrombin 
Time  T. Shah,1,2,3,4 S. Rabizadeh,4 M. Eng,1,2 J. Wilson,1 L. Liang,1 R. Naraghi,1 
H. Shidban,1 R. Mendez,1,2 D. Min.1,2,4  1St. Vincent Medical Center, Los 
Angeles, CA; 2Mendez National Institute of Transplantation, Los Angeles, CA; 
3Department of Medicine, Urology, USC, Los Angeles, CA; 4Health Sciences, 
Western University, Pomona, CA.


Thymoglobulin is a purified rabbit immunoglobulin against human thymocytes widely 
used for prevention and treatment of acute rejection. After initiation of thymoglobulin, 
T-cell markers almost completely disappear from the circulation within days. It may cause 
leukopenia and thrombocytopenia due to its non specific polyclonal nature.


Objective: The aim of this study was to determine whether use of thymoglobulin 
affects prothrombin time.


Method: At our center, renal allograft recipients with high risk criteria include 
patients with multiple transplants, African American ethnicity, >24 hr cold ischemic time 
or >50% PRA. 85 patients received Thymoglobulin as a part of induction therapy (82%) 
or treatment of rejection (18%) during January 2007 to December 2008. The patients’ 
demographic data, hematologic data and details of drugs affecting INR were collected. 
Baseline (pre-Thymoglobulin therapy) and post-Thymoglobulin therapy PTT, PT and 
INR were collected.


Results: Among 85 patients, 64 patients who had a record of serial prothombin time 
were included in this study. The mean dose (±SD) and number of days of Thymoglobulin 
therapy (±SD) were 320±104 mg and 3.4±1.2 days, respectively. The baseline PT INR was 
1.1±0.3 and post-Thymoglobulin PT INR was 1.6±1.6 (p=0.012). The PT INR increased 
by 45% (0.5±1.6) in 80% of the patients and no change of PT INR in 20% of the patients. 
The peak PT INR after Thymoglobulin therapy occurred at 2.6±2.2 days. The mean platelet 
count decreased from 241,000±86,982/mm3 to 165,548±70,991/mm3 (p<0.01).


Conclusion: Thymoglobulin therapy may increase PT/INR and, with reduced platelet 
count, may increase the risk of bleeding in high risk kidney transplant recipients.


Disclosure of Financial Relationships: nothing to disclose
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Macrophage (Mo) Depletion Prevented Cyclosporine A (CsA) Chronic 
Nephrotoxicity (Nx)  Carla P. Carlos,1 Andre Miquelin,1 Gloria F. Mendes,1 
Marcus Luz,1 Nico van Rooijin,1 Giovanini Silva,2 Terezila M. Coimbra,2 
Emmanuel A. Burdmann.1  1Division of Nephrology, Sao Jose do Rio Preto 
Medical School, Sao Jose do Rio Preto, SP, Brazil; 2University of Sao Paulo 
Medical School, Ribeirao Preto, SP, Brazil.


Introduction: The aim of this study was to investigate the role of Mo, NO pathway 
and oxidative stress on chronic CsA Nx.


Methods: Mo were depleted by clodronate liposomes (CL). Male rats on a low salt 
diet, were distributed in 3 groups: vehicle (VH, olive oil), CsA 7.5 mg/Kg/d (CsA, 21 d), 
or CsA plus CL (CsA-CL, 1 ml intraperitoneal, 5mg/ml) given on days -4, 1, 4, 11 and 18 
of CsA treatment). On day 22 GFR (inulin clearance, ml/min/100g), renal blood flow (RBF, 
Doppler ultrasound, ml/min), renal tubulointerstitial fibrosis (TIF, %, Merz system), CsA 
blood levels (CBL, radioimmunoassay, ng/ml) and malondialdehyde (MDA, ng/ml) were 
evaluated. Renal tissue immunohistochemistry for Mo (ED-1) and inducible NO synthase 
(iNOS)(number of positive cells), TGF-β NF-κβ, a-SMA, vimentin and nitrotyrosine (score 
0 to 4) was assessed. Data are mean±SD (ANOVA, Kruskal-Wallis tests, p<0.05).


Results: Mo depletion attenuated CsA-induced reductions in GFR (0.25±0.09 CsA vs 
1.10±0.18 VH vs 0.44±0.04 CsA-CL, p<0.001) and in renal blood flow (RBF, 1.6±0.7 CsA 
vs 3.2±0.8 VH vs 2.9±0.5 CsA-CL, p<0.001), TIF development (12±1.9 CsA vs 5.6±1.7 
VH vs 7.8±0.4 CsA-CL, p<0.001) and MDA increase (2,436±992 CsA vs 538±81 VH vs 
1,456±743 CsA-CL, p<0.001), increases in NF-kβ (2.6±0.3 CsA vs 1.1±0.1 VH vs 1.4±0.5 
CsA-CL, p<0.001), in TGF-β (2.4±0.3 CsA vs 0.2±0.4 VH vs 1.1±0.2 CsA-CL, p<0.01), in 
vimentin (1.8±0.6 CsA vs 0.1±0.1 VH vs 0.4±0.3 CsA-CL, p<0.001), iNOS (44±17 CsA 
vs 7±2 VH vs 11±4 CsA-CL, p<0.001) and nitrotyrosine (1.9±0.4 CsA vs 0.2±0.1 VH vs 
0.2±0.1 CsA-CL, p<0.01). CL did not affect increases in glomerular and tubulointerstitial 
a-SMA. ED-1 increase was prevented by CL (24±6 CsA vs 2±1 VH vs 4±1 CsA-CL, 
p<0.001). CBL was not affected by CL (2,652±808 CsA vs 2,926±614 CsA-CL).


Conclusions: Mo depletion prevented functional and structural changes in chronic CsA 
Nx. This protective effect was likely due to NO pathway and oxidative stress modulation 
(Support FAPESP 05/00867-8, 05/02513-9).
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SA-PO3051


Sensitization in Renal Transplantation: Associations with Pre-Transplant 
Blood Transfusions and Graft Outcomes  Hassan N. Ibrahim,1,2 Melissa 
Skeans,1 Qi Li,1 Jon Snyder.1  1Chronic Disease Research Group, Minneapolis 
Medical Research Foundation, Minneapolis, MN; 2Medicine, University of 
MN, Minneapolis, MN.


The impact of sensitization manifested by elevated panel reactive antibodies (PRA) 
on graft survival is appreciated but not recently studied. The proportion of transplanted 
patients exposed to blood transfusions (Txfn), a major cause of sensitization, has not 
been addressed. We analyzed United States Renal Data System data from 95677 patients, 
transplanted 1990-2002, with data on pre-transplant Txfn experience. 40% of patients 
reported pre-transplant Txfn. The proportion of patients with PRA ≥ 20% was 9.9% for 
patients with Txfn history, vs. 4.5% for those reporting no Txfn (p≤ 0.0001). Among patients 
reporting 1-5 Txfn, there was a 32%-55% increase in the adjusted odds of PRA ≥10%, and a 
36%-91% increase in adjusted odds of PRA ≥80%, compared to those with no Txfn history. 
Among patients who reported 10+ Txfn, there was a 2.6- to 3.3-fold increase in adjusted 
odds of PRA ≥10%, and a 3.7- to 5.8-fold increase in adjusted odds of PRA ≥80%. Using 
a Cox proportional hazard model, we estimated the association between sensitization and 
graft failure. Median time to all-cause graft failure was 9.8 years in patients with PRA < 
10% and 8.8 years for those with PRA ≥ 10%.


As shown in Figure 1, elevated PRA at transplant is associated with poor outcomes, and 
higher elevations are associated with greater risks of graft failure. Adjusted for recipient, 
donor, and transplant characteristics, higher PRA (>20%) at the time of transplant was 
associated with 16-44% increased adjusted risk of death censored graft failure and a 15-20% 
increase in the risk of death with function. These data confirm a continued association of 
sensitization with adverse graft outcomes and highlight the apparent excess of blood Txfn 
in this modern era of anemia management.


Disclosure of Financial Relationships: nothing to disclose
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Evolution of Allograft Fibrosis and Related Markers in Kidney Transplant 
Patients under Treatment with Cyclosporine and Everolimus  Luis E. 
Becker,1 Xue Yi,2 Marie L. Gross,2 Heike Ziebart,2 Rüdiger Waldherr,3 Vedat 
Schwenger,1 Martin Zeier,1 Claudia Sommerer.1  1Nephrology, University of 
Heidelberg, Heidelberg, Germany; 2Pathology, University of Heidelberg, 
Heidelberg, Germany; 3Gemeinschaftspraxis für Pathologie, Heidelberg, 
Germany.


In kidney transplant, protocols to avoid calcineurin inhibitor toxicity are continuously 
developed to prevent allograft fibrosis and function loss. We analyzed the histological 
evolution of allograft fibrosis and the expression of related markers after conversion from 
cyclosporine (CsA) to everolimus, performed in stable kidney transplant patients.


Methods: Seventeen patients maintained on prednisone, sodium mycophenolate and 
CsA were considered eligible for the study. After 4.5 months transplantation, patients 


were randomised to either continue CsA (n = 10) or convert from CsA to everolimus 
(n = 7). Kidney biopsies obtained prior and at least 6 months after randomization were 
analyzed for kidney fibrosis (Masson’s trichrome) and collagen content (Sirius red); 
immunohistochemistry was performed for TGFβ, Hif-1α and PDGF. Analysis was 
performed using image software or semiquantitative scoring system (0-12), according to the 
antibody stained. Evolution of the expression of the different markers was evaluated on each 
patient corrected by the time between biopsies; results are given as %variation/year.


Results: Baseline characteristics and time between biopsies were similar between 
groups. A tendency for a higher increase in fibrotic area was seen in the CsA (22.3±22.2 
%variation/year) compared to everolimus (1.7±25.2 %variation/year, p=0.1), which was 
confirmed by Sirius red. TGFβ tubular expression significantly decreased in the everolimus 
group in compared to baseline (-50.0±33.1 variation/year, p=0.007); this was also 
significantly different compared to CsA (-2.9±24.4 %variation/year, p=0.007). PDGF and 
Hif-1α expressions were variable and not significantly different between the two groups, 
remaining stable in the observations.


Conclusion: Conversion from CsA to everolimus was associated to a significant 
reduction in tubular TGFβ expression. This may exert a positive impact in preventing the 
development of allograft fibrosis.


Disclosure of Financial Relationships: grant/research support: Abbott, Genzyme.
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Safety of Rituximab Therapy Used for Prevention or Treatment of Acute 
Humoral Rejection after Renal Transplantation  Anne Scemla,1 Eric Thervet,1 
Frank Martinez,1 Sophie Candon,2 Marie-France Mamzer,1 Julien Zuber,1 Dany 
Anglicheau,1 Christophe Legendre.1  1Service de Transplantation et Soins 
Intensifs, Hopital Necker & Universite Descartes, Paris, France; 2Service 
d’Immunologie, Hopital Necker & Universite Descartes, Paris, France.


Rituximab (RTX) may be used in renal transplant recipients (RTR) for desensitization, 
induction therapy (positive cross match or DSA) or to treat acute humoral rejection (AHR). 
In these indications, its safety, especially regarding infection, is still controversial.


Between 2005 and 2007, we retrospectively identified 38 TR treated by RTX (group 
I), (375mg/m2, repeated every week to obtain a lymphocyte CD19+ count < 5/µl), for the 
prevention (57,9%) or treatment (42,1%) of AHR. We analyzed a control group of 26 patients 
(group II). Patients from both groups also received biological induction [anti-thymocyte 
globulines (69,8%) or basiliximab (30,1%)], mycophenolate mofetil, steroids, calcineurin 
inhibitors(tacrolimus 78%, ciclosporine 22%).


Follow-up was 764±345 days after RTX (group I) and 1037±491 days after RT (group 
II, p=0,01). Group 1 patients received 1,5±0,7 RTX infusions. Patient and graft survival 
were respectively 92,1% vs. 96,2% and 89,5% vs. 84,6%, in groups I and II (p=ns). The 
infectious complications were frequent in both groups (55,3%, n=21 vs. 69,2%, n=18; 
groups I and II p=NS). These complications required 27±29 days of hospitalization and 
occurred within 235±362 days. The type of infection was not different between the groups: 
septicemias (20,3%), pyelonephritis (18,8%), pneumonitis (17,2%), GI infections (14,1%), 
wound infections (4,7%). Moreover, 14 opportunistic infections were observed comprising 
5 BK nephropathies, 4 PCP, 3 CMV diseases, 1 legionela and 1 TB. No hepatitis B or C 
virus reactivation was observed. Risk factors for infection were high serum creatinine at 
month 3 and 12 and a low Ig levels at 2 years.


Patient receiving potent immunosuppressive regimen are at risk to develop infectious 
complications but RTX use is not associated with an increased risk. Poor graft function 
and low Ig levels are risk factors to develop such complications.
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The Community-Acquired Urinary Tract Infection in Renal Transplant 
Recipients  Sheng-Wen Wu, Horng-Rong Chang, Tung-Wei Hung, Jong-
Da Lian.  Division of Nephrology, Internal Medicine, Chung Shan Medical 
University Hospital, Taichung, Taiwan.


Background. Urinary tract infection (UTI) is the most common type of infectious 
complications among renal transplant patients. However, antibiotic susceptibility of the 
causing microorganisms and risk factors for severe and recurrent infection are rarely 
mentioned.


Methods. This was a retrospective cohort review of renal transplant recipients who 
had received follow-up in the past ten years (from January 1998 and December 2007) 
in Chung-Shan Medical University (Taichung, Taiwan). Only community-acquired and 
symptomatic UTIs were included in this study.


Results. During 53±22 months follow-up, ninety-nine patients (30-male; 69-female) 
developed 146 episodes of community-acquired and symptomatic UTI. Forty-two (25 
%) episodes have concurrent bacteremia. The median time between UTI occurrence and 
transplantation was 16 months (range, 1∼82 months). E. coli was the most common causing 
microorganism (48%) and had high resistance ratio to ordinary antibiotics. The independent 
risk factors for concurrent bacteremia in multivariate analysis were immunosuppressant 
with FK506 (adjusted odds ratio [AOR] 3.169; 95% confidence interval [CI] 1.29 to 7.75; 
P = 0.011) and serum creatinine level > 1.3 mg/dl (AOR 2.548; 95% CI 1.02 to 6.36; P = 
0.045). However, there were no factors that were significantly associated with recurrent 
infection.


Conclusions. From this study, we found E. coli tends to have resistance to ordinary 
antibiotics in modern era and patients who use immunosuppressant with FK506 and have 
serum creatinine level > 1.3 mg/dl before UTI have the tendency to suffer concurrent 
bacteremia and even sepsis.


Disclosure of Financial Relationships: nothing to disclose
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Risk Factors for the Development of Post-Transplant Diabetes Mellitus  
A. Bilal Malik, Songthip Ounpraseuth.  University of Arkansas for Medical 
Sciences, Little Rock, AR.


Purpose: To study the epidemiology and risk factors associated with development of 
post-transplant diabetes mellitus (PTDM). Methods: Data were collected on all kidney 
transplants undertaken over a 3 year period at our institution (2004- 2006). Twenty-seven 
recipients who developed PTDM over this period of time were compared with an age, 
gender and race-matched control group. Analysis of covariance (ANCOVA) was used 
to determine the significance of differences, while Fisher’s exact test was employed for 
categorical variables of interest. All analyses were tested at a significance level of 0.05 
and employed the Bonferroni correction method. Results: The groups were well matched 
for mean age (48 vs. 46 y), black race (37% vs. 40.7%) and gender (51.85% women each). 
Amongst key continuous variables, only pre-transplant body mass index (PreT-BMI) and 
post-transplant creatinine (PTCr) nadir strongly correlated with future development of 
PTDM (p= 0.05 and p= 0.04 respectively). The latter was highly statistically significant 
in women (p= 0.0003) of black race (p= 0.068). There was a trend toward significance 
of dialysis vintage and peak prograf level (in first 3 months) in black patients (p= 0.07). 
Similarly, despite differences in the frequency of occurance, none of the categorical variables 
of interest reached statistical significance.
Distribution of variables of interest.


PTDM No PTDM
Continuous Variables
PreT- BMI (kg/m2) 28.2 25.4
Dialysis Vintage (months) 27.11 20.94
Peak Prograf Level (ng/mL) 23 22.3
PTCr Nadir (mg/dL) 1.37 1.16
Categorical Variables
PD 44.4% 44.4%
Living Donor 22.2% 33.3%
Anti-thymocyte globulin induction 25.9% 14.8%
Prograf Regimen 92.6% 77.8%
Steroid Withdrawal 22.2% 3.7%
Slow/ Delayed Graft Function 22.2% 25.9%
Acute Rejection 29.6% 29.6%
Polycystic Kidney Disease 29.6% 14.8%


Conclusions: Our findings reiterate the need for lifestyle modifications for weight 
control prior to transplant as well as avoidance of prograf based regimens in high- risk 
candidates. A brisk improvement in renal function obviates exposure to high cumulative 
doses of immunosuppressants and reduces risk for PTDM, especially in women.
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Chronic Renal Failure after Intestinal Transplantation: A Common and 
Severe Complication  Eduardo Gutiérrez,1 Enrique Morales,1 Vanesa Barra,2 J. 
Carlos Meneu,2 Enrique Morena,2 Manuel Praga,1 Andrés Amado.1  1Nephrology, 
Hospital Universitario 12 de Octubre, Madrid, Spain; 2Surgery and Visceral 
Transplantation, Hospital Universitario 12 de Octubre, Madrid, Spain.


Transplantation of nonrenal organs is often complicated by chronic renal disease (CRD) 
with multifactorial causes.If we take a look,above all,to intestinal transplant (IT) recipients, 
acute renal failure (ARF) and secondary development of CRD rates are emphasized,taking 
place on the poor survival rates of these patients so far.


The aim of our study was to analize retrospectively renal function evolution IT in 
our hospital.


Methods:
From December 2004 to December 2008 there were performed a total number of 11 


IT,6 males and 5 females.We analized development of ARF and CRD,50% and 100% rise 
of serum creatinine (SCr) from baseline and losing of estimated glomerular filtration rate 
(eGFR) after a mean follow-up time of 18,5±15,8 months.


Results:
10 patients developed ARF during the follow-up and 4 of them needed renal replacement 


therapy by hemodialysis. Of these 11 allografts,4 were lost due to severe acute rejection 
and died waiting for a new transplant. 2 of them have needed renal replacement therapy 
techniques.


The rest of the patients,7 in total,with functioning graft, have a basal SCr of 0,9±0,2 
(0,6-1,2) mg/dl with an estimated glomerular filtration rate (eGFR) of 99±34 (68,3-162,1) 
ml/min. After a total follow-up time of 22,7±18,3 months, final Scr rised to 1,6±0,6 (0,9-2,6; 
p 0,02) mg/dl and eGFR fell to 54,2±17,4 (22,3-71,3; p 0,02) ml/min.Porcentual reduction 
of the eGFR was 42,4±23,1 (14,3-68,1).In 4 patients we could see a rise of Scr of 50% and 
100%,5 of them a decrease of eGFR of more than 25% and 50% on 4 patients.At the end 
of the follow-up,4 patients had an eGFR of less than 60 ml/min.In all cases,worsening of 
renal function was related to functional factors and/or calcineurin toxicity.


Conclusions:
Worsening of renal function and his evolution to CRD is a frequent association in IT. 


These two factors can contribute on the poor survival rates of these patients.The analysis 
of this first spanish cases needs further following of these patients to decide treatment and 
prevention strategies.
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Basiliximab Compared to Antithymocyte Globulin for Induction Therapy 
in Renal Transplantation  D. Tran, M. Vallee, L. Senécal, S. Collette, R. 
Dandavino, H. Lord, A. Boucher.  Nephrology, Maisonneuve-Rosemont Hospital, 
Montreal, QC, Canada.


BACKGROUND: There is no consensus or clear evidence regarding the best induction 
therapy for renal transplantation. However, recent studies suggest that induction with 
antithymocyte globulin (TMG) might be associated with a lower incidence of acute rejection 
compared to induction with other therapy, particularly in high-risk patients. AIM: To evaluate 
the efficacy of basiliximab (BSX) versus TMG in terms of acute rejection prevention and 
safety profile. METHODS: In this retrospective cohort study, we reviewed the clinical data 
of 70 renal allograft recipients receiving either BSX (n=35) or TMG (n=35) as induction 
therapy, from 2002 to 2006. In our institution, TMG is usually administered to high-risk 
patients (panel reactive antibody (PRA) ≥ 35%, past history of immunologic graft loss within 
a year) and BSX is given to low-risk patients. All recipients also received standard triple 
immunosuppressive regimen. The main endpoints assessed in the study were the incidence 
of biopsy-proven acute rejection (AR) and the rate of infection. RESULTS: As expected, 
patients in the TMG group had higher PRA (54% vs 5%, p=0.0001) and were more likely to 
receive retransplant (49% vs 3%, p=0.0001). With a median follow-up time of 20 months, 
the BSX group had a lower incidence of AR compared to the TMG group (17% vs. 43%, p 
= 0.019). Even after Cox regression model adjusted for other factors (age, number of past 
transplants and PRA), the difference in the incidence of AR remained significant (p=0.028). 
The incidence of infection was similar between the two groups (40% vs. 46%, p=NS). Most 
infections were urinary tract infections. CONCLUSION: BSX appears to be effective for 
the prevention of acute rejection in low-risk patients. Conversely, high-risk recipients have 
high rate of acute rejection despite TMG induction therapy. Both agents were associated 
with a comparable rate of infection. Therefore, it seems relevant to use BSX in low-risk 
recipients. However, in high-risk recipients, although TMG remains a safe and valuable 
option, further trials are needed to determine the optimal regimen.
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Factors Affecting Ethnic Differences in Graft Survival among Rapamycin-
Treated Renal Transplant Recipients  Bhamidipati V. R. Murthy,1 Kantima 
Phisitkul,1 Jacqueline Lappin,2 Hoang Nguyen,1 Hoa Quach,2 Austin Stack,1 
Charles Vanburen.2  1Division of Renal Diseases and Hypertension, University of 
Texas Medical School; 2Division of Immunology and Transplantation, University 
of Texas Medical School, Houston, TX.


Reasons for ethnic differences in graft survival are not well understood. We studied 
renal allograft recipients who received first graft between 1993 and 2003, treated with 
Rapamycin, and followed until 3/2009. Graft loss was examined using multivariable Cox 
regression adjusting for demographic and comorbid factors pre-transplant, donor factors, 
and acute rejections post-transplant.


Of 411 patients who met these criteria, 380 patients had complete records. They 
consisted of 44% Whites, 30% Blacks and 26% Hispanics. Cadaver grafts were placed 
in 65%. Obesity and ESRD from hypertension were more frequent, and time on dialysis 
pre-transplant significantly longer among Blacks. While acute cellular rejections were no 
different, acute humoral rejections were higher among Blacks.


Graft loss was higher among Blacks (49%) vs Whites (30%) and Hispanics (28%) 
(p=0.001). The results of cox regression are shown:
Table1
Race/Ethnic Group RR 95% CI p
Unadjusted Model
White 1.00 [Ref] [Ref]
Black 1.9 1.30-2.78 0.001
Hispanic 0.87 0.55-1.39 0.56
Demographic Model
White 1.00 [Ref] [Ref]
Black 1.90 1.29-2.78 0.001
Hispanic 0.88 0.55-1.42 0.61
Age at Transplant (RR-1.001 per yr, p=0.92) and male sex (RR 1.49, p=0.03)
Full Model
White 1.00 [Ref] [Ref]
Black 1.31 0.84-2.03 0.23
Hispanic 0.78 0.48-1.29 0.33
Cadaver graft (RR 1.75), diabetic ESRD (RR 2.91), hypertension (RR 3.67), donor age (RR 1.02 per 
yr), acute rejections(1 vs no) (RR 2.08), acute rejections (≥2 vs no) (RR 2.79) were significant in this 
model


Conclusions: Poor graft survival among Blacks was attenuated after adjusting for 
pre-transplant recipient, and donor factors thus explaining their major contribution. Better 
donor and recipient selection, and early transplant referral may help achieve a better graft 
outcome.
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Ultrastructural Alterations in Endothelial Mitochondria and Expression 
of Nitrotyrosine and Vascular Endothelial Growth Factor in Protocol 
Renal Allograft Biopsies with Calcineurin Inhibitor Toxicity  Alok Sharma,1 
Sumeet Jain,2 Ruchika Gupta,1 Sandeep Guleria,2 Sanjay K. Agarwal,3 Amit K. 
Dinda.1  1Pathology, All India Institute of Medical Sciences, New Delhi, India; 
2Surgical Disciplines, All India Institute of Medical Sciences, New Delhi, India; 
3Nephrology, All India Institute of Medical Sciences, New Delhi, India.


Aims:
Ultrastructural analysis of protocol renal allograft biopsies with calcineurin inhibitor 


toxicity (CNIT) particularly for endothelial mitochondrial alterations and investigate the 
role of nitrotyrosine (NT) and VEGF in its pathogenesis


Methods:
Protocol renal allograft biopsies were performed in an initial cohort of 58 recipients 


at 1, 6 and 12 months post transplant (n=140). 15 adequate biopsies showed histological 
feaures of CNIT. Controls included 15 biopsies with no evidence of CNIT/rejection from 
same cohort.Ultrastructural examination was performed with emphasis on mitochondria 
in tubular cells and endothelium of glomerular & peritubular capillaries and arterioles. 
Ultrastructural morphometry for mitochondrial numerical density, length, width and area 
was performed. Immunohistochemical expression of NT and VEGF for was noted in 
tubules and vasculature. Mitochondrial changes and expression of VEGF and NT were 
semiquantitatively graded.


Results:
Higher grades of alterations were seen in endothelial mitochondria compared to tubular 


mitochondria in biopsies with CNIT. Grade 2/3 alterations in endothelial mitochondria were 
seen in 86.6% of biopsies with CNIT and in none of the control biopsies,while similar 
changes in tubular mitochondria were noted in 66.6% cases and 13.3% control biopsies.
Numerical density of endothelial mitochondria showed progressive decline while length, 
width and area showed progressive increase in sequntial biposies. Persistent upregulation 
of NT was seen in biopsies with CNIT while VEGF overexpression was noted in early 
CNIT with progressive reduction in 6 and 12 month biopsies.


Conclusions:
1.Ultrastructural alterations in endothelial mitochondria are early and constant features 


in biopsies with CNIT;these may be important intracellular targets of CNI’s
2.Free radical mediated damage (elevated nitrotyrosine expression) coupled with 


progressive loss of VEGF support may be crucial events in pathogenesis of CNIT
Disclosure of Financial Relationships: nothing to disclose
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ARA290 Protects Against Renal Ischemia/Reperfusion Injury (IRI)  Willem 
G. van Rijt,1,2 Petra J. Ottens,1 Eelke M. Bos,2 Harry van Goor,2 Rutger J. Ploeg,1 
Henri G. D. Leuvenink.1  1Surgery, University Medical Center Groningen, 
Groningen, Netherlands; 2Pathology, University Medical Center Groningen, 
Groningen, Netherlands.


Introduction:
Erythropoietin (EPO) is cytoprotective by binding to the heteromeric receptor complex 


(EPOR2-βcR2) consisting of EPO-receptors (EPOR) and β common receptors (βcR). The 
disadvantage of EPO treatment is that it increases the risk of cardiovascular events by 
stimulating erythropoiesis. ARA290 is a small synthetic peptide derived from the binding 
site of EPO to the EPOR2-βcR2 complex. ARA290 does not stimulate erythropoiesis, since 
it does not bind to the homodimeric EPO receptor. Based on these alleged cytoprotective 
capacities of ARA290, we studied its effect in renal IRI in rats.


Methods:
Twenty-two male Lewis/HanHsd rats were exposed to unilateral ischemia for 30 


minutes, with simultaneous removal of the contralateral kidney. ARA290 or saline was 
administered by intraperitoneal injection at 1 (T1) and 4 hrs (T4) post-reperfusion. Animals 
were randomized into 4 treatment groups. Rats were sacrificed after 72 hrs. Blood and 
kidneys were collected and analyzed.
Treatment group: Treatment at T1: Treatment at T4:
0-0: controls Saline Saline
10-0 10 nmol/kg ARA290 Saline
0-10 Saline 10 nmol/kg ARA290
10-10 10 nmol/kg ARA290 10 nmol/kg ARA290


Results:
ARA290 (10-0) reduced plasma creatinine levels compared to controls (53±6 vs. 


196±74; p<0,05). mRNA expression of IL-6 (0,0038±0,0019 vs. 0,015±0,011; p<0,05), 
TNF-α (0,14±0,014 vs. 0,33±0,062; p<0,05) and Kim-1 (4,6±1,0 vs. 11,8±0,97; p<0,05) 
were lower in 10-0 compared to controls. Immunohistochemistry showed decreased 
expression of Kim-1 and α-SMA in 10-0 compared to controls. No differences were found 
between 0-10 or 10-10 and controls.


Conclusion:
The reduced plasma creatinine level of 10-0 indicates that renal function is improved 


by early treatment post-reperfusion with ARA290. This treatment also effectively reduces 
inflammation (IL-6 and TNF-α mRNA) as well as tubular (Kim-1) and pre-fibrotic 
(α-SMA) damage. ARA290 is a candidate drug for protection against IRI following 
transplantation.
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Non-Invasive Evaluation of Perfusion in Native and Transplant Kidneys 
without Using a Contrast Agent  Nathan S. Artz,1 Elizabeth A. Sadowski,3 
Andrew L. Wentland,1 Sean B. Fain,1 Arjang Djamali.2  1Medical Physics, 
University of Wisconsin, Madison, WI; 2Nephrology, University of Wisconsin – 
Madison SMPH, Madison, WI; 3Radiology, University of Wisconsin – Madison 
SMPH, Madison, WI.


We assessed a non-invasive, non-contrast technology based on magnetic resonance 
imaging (MRI) for the measurement of renal perfusion in humans. First, we examined 
intra-day and inter-day reproducibility of cortical perfusion measurements using pulsed 
arterial spin labeling (ASL, FAIR-Fiesta) in 10 patients with native and 14 patients with 
transplant kidney disease on calcineurin inhibitors (Panel A). For the inter-day data, two 
ASL measurements were performed at least 24 hours apart on a 1.5 T system. For the 
intra-day data ASL measurements were repeated within 24 hours. Next, we examined the 
relationship between average perfusion measurements and eGFR (MDRD) for each patient 
(Panels B and C). Last, we compared native and transplant kidney perfusion values based 
on a cut-off eGFR of 45 ml/min/1.73m2 (Panels D and E).


Combining native and transplanted kidneys, cortical perfusion measurements 
demonstrated an average absolute percent difference of 5% for intra-day exams and 10% 
for inter-day exams (A). Perfusion correlated to eGFR in both native (r = 0.78, p = 0.008) 
and transplant kidneys (r = 0.57, p = 0.03) (B, C). A significant difference in perfusion was 
observed between native and transplant kidneys with eGFR > 45 ml/min/1.73m2 (p = 0.01) 
(D, E). In conclusion, ASL may be an attractive non-contrast, non-invasive technology to 
evaluate perfusion in native and transplant kidneys. Renal perfusion is greater in native 
kidneys when eGFR > 45 ml/min suggesting a role for calcineurin inhibitors as regulators 
of renal perfusion after transplantation.
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Cardioprotective Medication Use after Renal Transplantation  Kyle 
L. Dawson, Samir J. Patel, David Putney, Wadi N. Suki, A. Osama Gaber.  
Methodist Hospital, Houston, TX.


This study was designed to describe the use of cardioprotective medications in adult 
kidney and kidney/pancreas transplant recipients at a single center in the context of 
recommendations validated in the general population.


Methods: A retrospective chart review was performed on 130 renal transplant 
recipients. Patients were considered to be at increased cardiovascular risk if they had 
coronary heart disease (CHD) pre-transplant, Framingham score >20% post-transplant, 
or diabetes (defined as patient taking any anti-diabetic medications as an outpatient post-
transplant). Cardioprotective medication use was reviewed at 1, 3, 6, and 12 months from 
the transplant date. Unless contraindicated, optimal treatment for patients with CHD or 
equivalent was defined as the presence of ASA (regular or low-dose), an ACE-I/ARB, 
and a statin. Patients with a history significant for myocardial infarction were additionally 
indicated for a beta-blocker. The primary endpoint of this study was the percentage of 
patients with optimal treatment at various time points after renal transplantation according 
to cardiovascular risk.


Results: The cohort was 63% male, 44% Caucasian, 28% Hispanic, and 18% African 
American. Thirty-two patients (25%) had CHD pre-transplant and 66 (51%) were diabetic. 
For all patients, the use of ASA, ACE-I/ARBs, and statins was 32%, 24%, and 39% 
respectively at 1 month, and increased to 44%, 50%, and 59% at 12 months. The use of 
beta-blockers and calcium channel blockers remained stable between 55-60% and 53-57% 
respectively at all time points. A total of 74 (57%) patients enrolled were defined as being 
at increased cardiovascular risk. The percentage of increased-risk patients on ASA, ACE-I/
ARBs, and statins was 39%, 28%, and 41% respectively at 1 month and 47%, 53%, and 
61% at 12 months. The percentage of increased-risk patients on optimal treatment at 1, 3, 
6, and 12 months was 5.4%, 11%, 16.7%, and 16.7% respectively.
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Conclusions: Although the use of cardioprotecive medications was apparent in post-
transplant patients, opportunities exist to increase the use of “optimal” cardioprotective 
medications after renal transplantation at our institution.
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Considerations of Hyperuricemia in Kidney Transplant (KT) Recipients 
with Intact Graft Function  Kyung Min Kim,1 Sung-Soo Kim,2 Su-Kil Park.1  
1Nephrology, Asan Medical Center, Seoul, Korea; 2Department of Medical 
Record and Informatics, Asan Medical Center, Seoul, Korea.


Propose; This study was performed to assess the prevalence and predictors for the 
development of hyperuricemia and the serial changes of estimated GFR (eGFR) and uric 
acid (UA) levels in KT recipients with intact graft function.


Method; This was a retrospective cohort study with patients who underwent KT 
between 1990 and 2008 at our institution who maintain an eGFR more than 60mL/
min/1.73m2 as of February 2009. Patient’s information was abstracted from their inpatient 
and outpatient charts, and the hospital electronic database. Hyperuricemia was defined as 
serum UA levels ≥ 6.0 mg/dL among women and ≥ 7.0 mg/dL among men.


Results; There were 757 KT recipients with an intact graft function. The mean eGFR 
level was 73.7±8.4 ml/min/1.73m2 and the mean of mean UA levels was 5.4±1.2 mg/dL. 
The mean UA level was higher in men: 5.8±1.1 mg/dL in men and 4.9±1.0 mg/dL in women 
(P<0.0001), and in patients who taking cyclosporine A (P<0.0001). The mean UA level was 
correlated with age of recipients (r=-0.19), transplant duration (r=0.37), eGFR (r=-0.14), 
body weight (r=0.28), significantly (P<0.001). 649 patients (85.7%) had normal UA levels 
and only 108 patients (14.3%) had hyperuricemia. Recipient age, body weight, donor age, 
transplant duration, eGFR, phosphorus and taking cyclosporine A were associated with 
hyperuricemia. Serial change of eGFR and mean UA levels shows that the serial UA levels 
and eGFR were changing almost simultaneously.


Conclusion; In our study, we found no evidence that uric acid is a direct cause of the 
graft function decrease rather than a consequence or an associated phenomenon.
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The Worse Outcome of Acute Cellular Rejection with CD20 and CD38 
Positive Infiltration in Renal Transplant Recipients  Hyeon Seok Hwang,1 
Ji Hyun Song,3 Bok Jin Hyoung,1 So Young Lee,1 Youn Joo Jeon,1 Seok hui 
Kang,1 Byung Ha Chung,1 Bum Soon Choi,1 Yeong Jin Choi,2 Cheol Whee Park,1 
Yong-Soo Kim,1 Chul Woo Yang.1,3  1Division of Nephrology, Department of 
Internal Medicine, Catholic University of Korea, Seoul, Korea; 2Division of 
Nephrology, Department of Pathology, Catholic University of Korea, Seoul, 
Korea; 3Transplantation Research Center, Seoul St. Mary’s Hospital, Seoul, 
Korea.


Background/Aims: It is recently reported that the presnece of CD20 positive (CD20+) 
clusters are possibly associated with severe acute cellular rejection (AR). However, 
clinical impact and characteristics of AR with CD20+ clusters or CD38+ infiltration 
remain underappreciated. Methods: We examined 69 biopsy samples from 56 patients 
who underwent renal transplantation from January 2000 to August 2008. We included 
only AR type I or II by Banff 97 classification, and stained all samples using CD20 and 
CD38 monoclonal antibody. The patients were classified into CD20+ or CD20- group by 
allograft biopsies obtained during the first AR. We also compared clinical characteristics 
of each AR episode based on CD20 or CD38 positivity of biopsy samples.


Results: The two patients groups were similar for demographic, clinical and pre-
transplant immunologic data. However, allograft survival following AR was poorer in 
CD20+ group than CD20- group. eGFR of CD20+ and CD20- group was comparable at 
pre-rejection and the time of AR. However, it was significantly lower in CD20+ group at 
1, 3 and 12 months after AR. AR episodes with CD20+ biopsy samples were significantly 
associated with late onset (> 6months from transplantation), steroid resistance, graft loss 
by AR and incomplete recovery after treatment. When we comapred AR episode with 
CD38+ and CD20+ to CD20+ and CD38-, late onset episode and graft loss by AR were 
more frequent in CD20+ and CD38+.


Conclusion: CD20 positivity was reliable predictor for worse outcome in acute cellular 
rejection, especially combined with CD38 infiltration.
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De Novo Post-Transplant Thrombotic Microangiopathy: Calcineurin 
Inhibitors or Acute Rejection  J. Ibarra-Hernández,1 F. Ramos,2 L. Evangelista,1 
M. Navarrete,1 P. Garcia,1 A. Banda,1 L. Cortes,1 Benjamin Gomez-Navarro.1  
1Division of Nephrology and Transplant, Hospital de Especialidades del Centro 
Medico de Occidente, IMSS, Guadalajara, JAL, Mexico; 2Department of 
Pathology, Hospital de Especialidades del Centro Medico de Occidente, IMSS, 
Guadalajara, JAL, Mexico.


Introduction: The reported incidence of de novo thorombotic microangiopathy (TMA) 
in kidney transplants varies considerably. In the analysis of USRDS, a de novo TMA was 
reported in only 0.8% of cases. Many factors may increase the risk of developing a TMA 
in transplanted kidneys. The most important risk factors are calcineurin inhibitor (CNI) 
and acute rejection (AR). The differential diagnosis with vascular rejection may be difficult 
even with graft biopsy. The positive staining of peritubular capillaries with C4d is another 
feature of humoral rejection


The aim of this study was to report the experience on TMA in renal transplant 
recipients in our centre and see if there was difference between patients with TMA from 
CNI or AR,


Methods: In our hospital 1877 renal transplants were done from 1997 to 2008. In the 
latter, 1367 biopsies were performed because of graft dysfunction. Clinical records and 
samples of all these biopsies were reviewed.


Results: 38 cases were diagnosed as TMA (2.8%). All cases were CNI at time of the 
renal biopsy: CyA was taken by 20 (52%) and TAC 18 (48%). In the pathological analysis, 
25 patients had TMA associated to AR and 13 associated to CNI.
Variable AR CNI P VALUE
n (%) 25 (66%) 13 (34%)
Mean age 28±12.00 29±6.00 0.87
Induction antibody therapy n (%) 9 (24%) 7 (18%) 0.90
HLA 6 mismatch n (%) 14 (37%) 8 (22%) 0.001
HLA 3 mismatch n (%) 11 (28%) 5 (13% ) 0.02
SCr at TMA diagnosis ( mg/dl) 5.0±1.1 2.2±0.9 0.18
SCr after treatment ( mg/dl) 3.7±0.6 4.2±1.5 0.73
C4d staining n (%) 25 (100%) 0 0.000
Graft loss, N (%) Graft loss, N (%) Graft loss n (%) 9 (24%) 5 (14%) 0.422


Conclusions: in this study, acute rejection was the most common finding de novo post- 
transplant TMA. Those cases with TMA associated with AR 65% were positive for c4d
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Everolimus with Low or Very Low Exposure of Tacrolimus Preserves Renal 
Function with Good Efficacy in De Novo Renal Transplant Recipients: 
The ASSET Study  R. Langer, M. Christiaans, R. Hene, S. Vitko, H. Tedesco, 
K. Ciechanowski, E. Cassuto, L. Rostaing, M. Vilatoba, J. Pascual.  ASSET 
Study Group.


Purpose: Everolimus (EVL), a potent immunosuppressant allows for calcineurin 
inhibitor (CNI) dose reduction to preserve renal function in renal transplant recipients 
(RTxR). The magnitude of CNI dose reduction is still under investigation, especially when 
EVL is combined with tacrolimus (Tac). The ASSET study explored the efficacy and safety 
of two reduced Tac exposure regimens in combination with EVL.


Methods: This was a phase III, 12 month, multicenter, open-label study. Patients were 
randomized (1:1) within 24h after Tx to EVL+low dose Tac (LTac) or EVL+very low dose 
Tac (VLTac)+basiliximab and steroids. Tac exposure of C0-h 4–7ng/mL was identical in 
both groups within the first 3 months. Thereafter the LTac arm continued the initial regimen 
whereas Tac was lowered to 1.5–3ng/mL in the VLTac arm. EVL was initiated with 1.5 mg 
bid and adjusted to a C0-h of 3–8ng/mL. Primary endpoint was renal function at Month 12 
assessed by calculated glomerular filtration rate (cGFR, MDRD formula).


Results: 228 patients randomized to LTac (119) and VLTac (109) had comparable 
baseline characteristics. Tac C0-h was within target range in the first 3 months in both 
groups, afterwards the VLTac arm was slightly above the upper range (mean C0-h of 3.5, 
3.4 and 3.4ng/mL at Month 6, 9, and 12). EVL trough levels were within target range of 
3–8 ng/mL over time for both groups. At Month 12, the cGFR in LTac and VLTac arms 
were 51.7±20.0 and 57.1±19.47mL/min/1.73m2 with a between arms difference of 5.34 
mL/min/1.73m2 (p=0.0299, one-sided α level 0.025).


Incidence of BPAR, graft loss, and death from Months 4 to 12 was comparable in 
both treatment arms (1.1%, 1.1% and 1.1% vs. 2.7%, 1.3% and 2.7%, respectively). Study 
discontinuation due to AEs occurred in 11% of LTac and 14% VLTac patients.


Conclusion: EVL combined with VLTac vs. LTac in de novo RTxR showed a clinically 
meaningful better renal function with comparable BPAR rates and safety profile at Month 
12. Further lowering of Tac exposure in RTxR is possible when combined with EVL.
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Pro-Insulin Levels Predict Post-Transplant Diabetes in Renal Transplant 
Recipients  D. M. Zelle,1 E. Corpeleijn,2 R. P. Stolk,2 R. O. B. Gans,1 J. J. 
Homan van der Heide,1 G. Navis,1 S. J. L. Bakker.1  1Kidney Centre, University 
Medical Centre Groningen, Netherlands; 2Epidemiology, University Medical 
Centre Groningen.


Chronic exposure to calcineurin inhibitors and corticosteroids pose renal transplant 
recipients (RTR) at high risk for development of post-transplant diabetes mellitus (PTDM). 
Both insulin resistance and beta-cell dysfunction are thought to be crucial in its pathogenesis. 
Increased pro-insulin levels serve as early marker for beta-cell dysfunction. We prospectively 
investigated whether levels of pro-insulin predict development of PTDM in RTR.


Between 2001-2003, all RTR with a functioning graft for ≥1 year were eligible for 
investigation. Subjects with diabetes at baseline were excluded. Incidence of PTDM was 
recorded until September 2007 and defined according to American Diabetes Association 
criteria.


A total of 501 RTR (age 50 12 years, 55% men) participated at a median [IQR] time 
of 6.0 [2.6-11.5] years post-transplantation. Median fasting pro-insulin levels were 16.6 
[11.0-24.2] pmol/L. During median follow up for 6.8 [6.3-7.2] years, 15 (4%) recipients 
developed PTDM in the lowest 3 quartiles of pro-insulin versus 29 (24%) in the highest 
(HR=6.8 [95% CI 3.6-12.7], P=<0.001) (figure 1).This was independent of age, sex, 
glucose, insulin, waist circumference, use of calcineurin inhibitor and prednisolon dose 
(HR=4.0 [95% CI 2.0-8.4], P=<0.001). Area under the ROC curve for predicting PTDM 
was 0.79, 0.78 and 0.75 for glucose, pro-insulin and insulin respectively, and 0.85 for all 
3 parameters in one model.


In conclusion, fasting pro-insulin has additive value in predicting the development of 
PTDM in RTR. Our results highlight the role of beta-cell dysfunction in the pathophysiology 
of PTDM and indicate the potential value of pro-insulin for identification of RTR at 
increased risk for PTDM


Disclosure of Financial Relationships: nothing to disclose
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Novel Phenotypical and Functional Markers on CMV Specific T-Cells as 
Predictors of CMV-Viremia after Renal Transplantation  Urban Sester,1 Jan 
Dirks,1 Barbara C. Gärtner,2 Danilo Fliser,1 Martina Sester.1  1Dept of Int Med IV, 
University of the Saarland, Homburg, Germany; 2Dept of Virology, University 
of the Saarland, Homburg, Germany.


Background: As both symptomatic as well as non-symptomatic CMV infections are 
associated with an impaired allograft survival, the early identification of patients at risk 
for reactivation is essential to improve long-term graft survival. We have evidence that 
the expression of PD-1 and alterations in cytokine profiles may characterise an anergic 
phenotype that precedes an overall loss of CMV specific T cells and symptomatic CMV 
disease. In this study, we analysed whether changes in functional and phenotypical 
characteristics of CMV specific T cells may have predictive potential for CMV viremia in 
patients after renal transplantation.


Methods: CMV specific CD4 T cells from 11 CMV seropositive controls and 37 renal 
transplant recipients were analysed cross-sectionally and longitudinally after transplantation. 
Functional (CTLA4, IFN-g, IL-2, PD-1) and phenotypical markers (CD127, CD28) were 
analysed based on intracellular cytokine induction after specific stimulation using flow-
cytometry.


Results: Similar to an increase in PD-1 expression and a loss in IL-2 production, an 
increased expression of CTLA4 on CMV specific CD4 T cells correlated with viremic 
episodes, as specific T cells from viremic patients showed significantly higher CTLA-4 
expression levels (mean fluorescence intensity MFI 381±144) as compared to non-viremic 
patients (143±114; p<0,05) or healthy controls (87±40; p<0,001). In contrast, the expression 
of the phenotypical T cell markers CD28 or CD127 did not show any correlation with 
viremia (p=n.s.).


Conclusions: Viremic episodes in patients after renal transplantation are associated 
with a decrease in the functionality of CMV specific T cells that may be characterised by 
an increased expression of the negative regulatory markers PD-1 and CTLA-4 and a loss 
in the expression of IL-2. The combined analysis of these parameters may thus contribute 
to the early identification of patients at risk for viral reactivation prior to disease onset and 
to an individualisation of antiviral therapy.
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Diagnosis of Acute Allograft Rejection in Kidney Transplanted Patients 
by Urinary Proteome Analysis  Jochen Metzger,1 Christos Chatzikyrkou,2 
Harald Mischak,1 Wilfried Gwinner.2  1Mosaiques Diagnostics & Therapeutics 
AG, Hannover, Germany; 2Abteilung Nephrologie, Medizinische Hochschule 
Hannover, Hannover, Germany.


Background: Diagnosis of acute rejection after renal transplantation requires allograft 
biopsy and is usually performed on the background of functional graft impairment or as part 
of a surveillance protocol. Protocol biopsies may detect rejection at the subclinical stage and 
allow prompt initiation of treatment, but imply the risk of procedural complications.


Methods: By use of capillary electrophoresis mass spectrometry (CE-MS) we 
investigated the changes in the low molecular weight urinary proteome in single voided 
urine samples from renal transplant patients with acute T-cell mediated tubulointerstitial 
rejection. Urinary peptides were defined by multivariate statistical comparison of CE-MS 
spectra of patients with (n=20) or without (n=26) biopsy proven subclinical rejection 
(according to the Banff 1997 criteria). This was followed by establishment of a multi-
marker classification model and extensive validation on an independent set of renal 
transplant patients (n=85).


Results: Application of the allograft rejection model resulted in correct classification 
of 14/15 subclinical, 11/11 clinical and 29/39 non-rejection samples in the validation set. 
An additional set of 17 samples was classified in a blinded manner and resulted in an 
AUC-value of 0.83 (95% CI: 0.57-0.96, p: 0.0028) in the corresponding ROC analysis. 
Sequencing of the rejection-specific markers revealed decreased collagen α(I) chain 
excretion in affected patients pointing to a potential induction of matrix accumulation 
early in the rejection process.


Conclusion: The results of this retrospective study reveal that detection of acute rejection 
by CE-MS offers a promising non-invasive screening method in surveillance monitoring 
of renal allograft recipients.


Disclosure of Financial Relationships: employer: Mosaiques-Diagnostics & 
therapeutics AG.
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The Epigenetic Regulation of Cyclosporine Nephrotoxicity  Jianguo Chen, 
Anna Zmijewska, Roslyn B. Mannon.  Medicine/Nephrology, University of 
Alabama at Birmingham, Birmingham, AL.


Long term nephrotoxicity with cyclosporine A (CsA) treatment has been histologically 
characterized by interstitial fibrosis, mediated in part by epithelial-to-mesenchymal 
transition (EMT) of renal tubular epithelial cells, myofibroblast formation, and matrix 
deposition. TGF-β has been felt to be a critical mediator of this injury. Recently, small 
RNAs called microRNAs (miRNAs) have been recognized as key regulators of gene 
expression, functioning either by RNA degradation or transcriptional repression. We 
hypothesized that CsA-induced renal injury is regulated by specific miRNAs, and that 
understanding this pathway may provide a novel strategy to alleviate fibrosis in chronic 
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nephrotoxicity. To this end, we exposed primary renal tubular epithelial cells (TECS) to 
6µM CsA from 6h-72h. Compared to vehicle, CsA treatment of TECs induced remarkable 
morphological changes by 48h, associated with significant upregulation of vimentin (2.9 
± 0.3 fold; p=0.03), S100a4 (2.3 ± 0.4 fold; p=0.04) and αSMA (5.0 ± 0.2 fold; p=0.03), 
and downregulation of both E-cadherin mRNA (0.3 ± 0.1-fold; p=0.03) and protein 
expression, consistent with epithelial transformation to a myofibroblast phenotype. To 
further confirm the role of TGF-β gene induction in CsA-induced EMT in this model, we 
examined the temporal expression of miR21 and miR192, miRNAs associated with TGF-β 
gene regulation. CsA treatment resulted in a significant increase of miR21 (2.0 ± 0.2-fold) 
and associated decrease of miR192 (0.10 ± 0.08-fold) over 6-24h of exposure, consistent 
with TGF-β gene regulation. To further characterize miRNA regulation of CsA-mediated 
phenotypic change, we simultaneously analyzed 377 miRNA species by ABI real-time PCR 
miRNA array. Following 6h of CsA exposure, TECs expressed 23 miRNAs with at least a 
2-fold induction and 110 miRNA species with at least 2-fold downregulation compared to 
vehicle-treated TECs. Our results demonstrate an in vitro model of CsA-induced phenotypic 
change which in part is regulated by TGF-β associated miRNAs. Further exploration into 
the complex cellular responses to CsA exposure should provide new therapeutic targets to 
ameliorate CsA toxicity in the kidney.


Disclosure of Financial Relationships: nothing to disclose
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Deficiency of Megalin Is the Morphological Substract of Proximal Tubular 
Dysfunction in Stable Renal Transplanted Patients  Ana C. C. Matos,1 Niels 
O. S. Camara,2 Luis A. R. Moura,3 Alvaro Pacheco-Silva.1  1Universidade 
Federal de São Paulo/Instituto de Ensino e Pesquisa Albert Einstein, Brazil; 
2Universidade de São Paulo/Universidade Federal de Sao Paulo, Brazil; 
3Pathology, Universidade Federal de São Paulo, Brazil; 4Instituto de Ensino e 
Pesquisa Albert Einstein, Sao Paulo, Brazil.


Renal-transplant patients with stable graft function and proximal tubular dysfunction 
(PTD) have an increased risk for interstitial fibrosis/tubular atrophy. The morphological 
features associated with this dysfunction are not known. Methods: 54 renal transplant 
patients with normal and stable renal function were submitted to a biopsy (bx) and 
simultaneously had urinary retinol binding protein (uRBP) and renal function assessment 
(serum creatinine). Patients were divided according to uRBP levels: < 0.6mg/L and > 0.6 
mg/L. To analyze the transport of uRBP through the proximal tubule cell (PTC), megalin 
at the brush border (BB) of PTC and cellular RBP (CRBP) expressions were studied. To 
investigate tubulointerstitial injury, vimentin, α-sma and IV collagen expressions were 
studied. Bxs double stained with megalin and vimentin were classified as having epithelial 
mesenchymal transition (EMT) phenomenon. Results: Bxs were performed 12.48±6.42 
months after tx in patients with a sCr of 1.37±0.31 mg/dl. Half of patients had high levels 
of uRBP. Laboratory data were similar in groups according to uRBP values. Megalin 
expression was observed at BB of PTC, where 13.7% of bxs presented it in less than 50% 
of tubules, 56.8% had in more than 50% of tubules but with discontinuity over the BB and 
in 29.5% megalin expressed it in more than 50% of tubules continuouslly over the BB. 
Patients who presented uRBP > 0.6 mg/L had lower amount of megalin expression in their 
bxs, p=0.007. In 84% of bxs, CRBP expression was found in more than 70% of tubules. 
No correlation was found between tubular megalin expression and CRBP expression. 
CRBP had no association with uRBP values. EMT was present in 45.1% bxs and had no 
association with uRBP values. Conclusions: Half of renal transplant patients with normal 
renal function had PTD. The deficiency of megalin expression at BB is associated with 
PTD in these cases.
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MAP Kinase Activation Increases BK Polyomavirus Replication and 
Facilitates Viral Propagation In Vitro  Mark E. Seamone,1 Sharon A. Clark,1 
Phillip Acott,2 Daniel A. Muruve.1  1Medicine, University of Calgary, Calgary, 
AB, Canada; 2Pediatrics, Dalhousie University, Halifax, NS, Canada.


BK virus is accepted to be the causative agent of polyomavirus associated nephropathy 
(PVAN) resulting in renal dysfunction and graft loss in 10% of allograft recipients. 
Reactivation of BK virus following renal allograft transplantation results in a lytic infection 
in tubular epithelial cells leading to tubulointerstitial inflammation, fibrosis, and graft loss. 
To assess the factors that regulate BK virus replication, in vitro studies were performed. 
Numerous human cell types were permissive to BK virus infection as determined by large 
T-antigen expression and viral DNA content. In HEL-299 cells, virus replication was 
increased when cells were cultured at low confluency and in high serum conditions that were 
also associated with increased phosphorylation of the MAP kinase ERK1/2. To determine 
if MAP kinase activation could increase BK virus replication, cells were treated phorbol 
12-myristate 13-acetate (PMA). PMA stimulated ERK1/2 phosphorylation, and increased 
BK virus replication. The effects of serum and PMA were related to activation of MEK1/2 
since viral replication was blocked by the inhibitor U0126. The MAP kinase-dependent 
increase in BK virus replication occurred independent of the BK virus NCRR. The activation 
of MAP kinase facilitated BK virus propagation in vitro. In HEL-299 cells, virus infection 
in the presence of high serum and PMA accelerated viral replication that resulted, within 
7 days, in the production of high titer, purified stocks of BK virus. BK virus production 
was similar to titers obtained using a conventional 3 week protocol in Vero cells. These 
results show that MAP kinase signal activation enhances BK virus replication. Since many 
factors during renal transplantation such as ischemia/reperfusion injury or inflammation 


could activate MAP kinase signaling, these results shed light on the possible mechanism of 
virus reactivation and/or replication. Furthermore, our data show that activation of cellular 
signaling can be exploited to enhance BK virus propagation in the laboratory, improving 
the ability to study the biology of this pathogen in the future.


Disclosure of Financial Relationships: nothing to disclose
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A 10-Year Comparison of Influenza Vaccine Practice Patterns in Kidney and 
Kidney-Pancreas Transplant Programs  Suneel M. Udani,1 Bradford West,1 
Pradeep Kadambi,1 Woojin J. Chon,1 James R. Thistlewaite,2 Robert Harland,2 
Michelle A. Josephson.1  1Nephrology, University of Chicago Medical Center, 
Chicago, IL; 2Surgery, University of Chicago Medical Center, Chicago, IL.


With the growing number of solid organ transplant recipients and the association of 
influenza with increased pulmonary mortality and extrapulmonary complications in this 
immunocompromised population, the need for continued vigilance persists. Vaccination 
remains the most effective method of reducing rates of influenza infection. There 
remains uncertainty in the practice patterns of individuals providing care to this patient 
population.


Our center conducted a survey in 1999 of the 217 UNOS certified kidney and kidney/
pancreas transplant centers in the US regarding their influenza vaccination practice patterns. 
In 2009 we conducted another survey of the 239 transplant programs and compared the 
results with regard to changes in respondents and practice patterns.


The total number of respondents in 2009 was greater with no significant difference 
in the proportion of physicians versus non-physicians. The 2009 respondents were more 
likely to recommend vaccination for kidney transplant recipients (94.5% vs. 84.4%, p= 
0.02), kidney-pancreas transplant recipients (76.8% vs. 48.5%, p<0.001), family members 
of transplant recipients (52.5% vs. 21.0%, p<0.001) and medical staff caring for transplant 
patients (79.6% vs 40.7%, p<0.001). Physicians and other members of the transplant team 
were more likely to have been vaccinated in the 2009 respondents than 1999 (84.2% vs. 
62.3% of physicians, p <0.001 and 91.2% vs. 50.3% of non-physicians, p<0.001). The 2009 
respondents were more likely to identify an adverse reaction (22.8% vs. 13.8%, p=0.04), 
however, these were primarily “flu-like” symptoms and the incidence of acute rejection as 
an adverse reaction to vaccination was much lower in 2009 (13.9% vs. 40.9%, p = 0.03).


The comparison is the first to document the changing influenza vaccination practices 
by U.S. transplant centers over the past 10 years. The study results clearly identify greater 
adoption of the CDC guidelines for vaccination of solid organ transplant recipients and 
their caregivers.
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Rejection after ABO Incompatible Transplantation  J. Galliford, K. Chan, C. 
Lawrence, M. Willicombe, R. Charif, H. Cook, C. Roufosse, T. Cairns, J. Lee, A. 
McLean, D. Taube.  West London Renal and Transplant Centre, Hammersmith 
Hospital, London, United Kingdom.


Although ABO incompatible living donor renal transplantation [ABOiLD] is a 
successful method of expanding the donor pool, only one group has described the nature 
and outcome of rejection after ABOiLD.


In this study we report our experience of renal allograft rejection in 41 patients 
[25M,16F; mean age 53.6±10.2 years] transplanted using Alemtuzumab [ATZ] or Rituximab 
and Daclizumab [RTX] with a Tacrolimus based steroid sparing immunosuppressive regime 
and plasma exchange. Allograft rejection [AR] was diagnosed by biopsy and designated 
cellular [ACR], cellular with vascular component [ACR+V] or antibody mediated [AMR]. 
ACR was treated with iv methyl prednisolone, oral steroids and Mycophenolate Mofetil. 
AMR and ACR+V were similarly managed with plasma exchange and ivIg.


Mean follow up is 32.9±17.2 months. Outcomes are compared with 353 ABO compatible 
[ABOcLD] living donor transplants in our centre during the same time period.


At 5 years, patient and allograft survival is similar at 100% and 87.2% [ABOiLD] 
compared with 95.8% and 81.1% respectively [ABOcLD] (Logrank p=0.46 and 0.75).


19/41 [46.3%;12M 7F] of ABOiLD patients experienced rejection [11 AMR (57.9%), 
7 ACR (36.8%), 2 ACR+V(10.5%)], significantly higher than 65/353 [18.4%] ABOcLD 
patients [12 AMR (18.5%), 49 ACR (75.4%), 4 ACR+V (6.1%); p=0.003]. 3 patients [7.3%] 
had evidence of transplant glomerulopathy.


Rejection free survival is significantly lower in the ABOiLD group [p<0.001] at 1, 2, 3 
and 5 years, 59.4%, 44.6%, 38.6% and 38.6% respectively. Allograft function is similar in 
both groups over the same time period [MDRD eGFR, 52.4±10.3 vs 53.8±15.8, 48.3±14.0 
vs 52.6±16.1, 48.8±8.1 vs 51.1±14.3 and 49.5±17.9 vs 51.9±14.1 mls/min/1.73m2; p=0.36]. 
There was no association between risk of rejection with anti-blood group IgG titre before 
antibody removal, use of ATZ or RTX.


This study shows that AR is higher in ABOiLD transplantation than in ABOcLD 
and is mostly AMR. Allograft survival and function is unaffected at 5 years but longer 
term follow up will be important particularly as 3 patients in this study have developed 
transplant glomerulopathy.


Disclosure of Financial Relationships: nothing to disclose
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Prediction of One-Year and Five Year Renal Allograft Failure: Are Risk 
Factors Similar?  Jon J. Snyder,1 Melissa A. Skeans,1 Yi Peng,1 Ajay K. Israni,1,2 
Bertram L. Kasiske.1,2  1Chronic Disease Research Group, Minneapolis, MN; 
2Medicine, Hennepin County Medical Center, Minneapolis, MN.


The CMS conditions of participation in Medicare have placed emphasis on 1-year 
transplant (TX) outcomes. As a result, much attention has been paid to risk prediction models 
for 1-year outcomes. With 1-year graft survival for deceased donor (DD) recipients now 
95%, models for longer-term outcomes would be of value. It is unknown to what extent risk 
factors for early and late outcomes differ. We developed risk prediction equations for early 
(1-year) and late (5-year) death-censored graft failure (DCGF). Models were developed for 
use at TX and 7 days post-TX. All DD renal TX recipients 2000-2006 in the USRDS were 
included (N=59091). Cox proportional hazards models with backward selection (p<0.10) 
were used. Table 1 compares risk factors retained in both the 1-year and 5-year models 
with factors retained in only one of the models.
Risk Factors for: Recipient: Donor:


Both 1-year and 
5-year DCGF


Age(↓), race (black>white>Asian), 
insurance (Medicare>private), 
subsequent TX, BMI, hepatitis C+, 
history (hx) of HTN(↓), PRA, Hispanic(↓), 
hx of substance abuse, discharge eGFR(↓)*, 
LOS>7 days*, induction antibodies 
(IL-2 > Thymoglobulin)*


Age(∪), HLA mismatches, 
cold ischemia time, 
traumatic cause of death(↓), 
black race, hx of HTN, 
hx of DM, DCD, right kidney, 
terminal serum creatinine, 
DGF*


1-year DCGF, 
but not 5-year


Time on renal replacement therapy (if first TX), 
living within 70 miles of the TX center, 
history of cardiac disease


Positive crossmatch, 
BMI(∪)


5-year DCGF, 
but not 1-year


Dialysis modality (HD>PD), 
primary cause of disease (HTN>GN>DM>Cystic)


Female, 
hepatitis C+


↓=decreased risk; ∪=u-shaped risk; *=factors included in the models from day 7 post-TX.
Discriminatory power (AUC) was 0.68 and 0.69 for 1-year and 5-year models, 


respectively. Models from day 7 post-TX increased discriminatory power to 0.77 and 0.72. 
These models demonstrate that many risk factors for 1-year graft failure are also associated 
with longer-term outcomes. Knowing which risk factors also predict longer-term outcomes 
will aid clinicians in tailoring longer-term patient monitoring.
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Recurrence of Lupus Nephritis Following Kidney Transplantation  Gabriel 
Contreras,1 A. Mattiazzi,1 G. Guerra,1 H. Li,1 L. Tamariz,1 C. Carvalho,1 W. 
Kupin,1 B. LeClercq,2 I. Jaraba,1 D. Carvalho,1 M. Ladino,1 D. Roth.1  1University 
of Miami Miller School of Medicine; 2Private Practice.


Introduction: The rate and outcome of recurrent lupus nephritis (RLN) in systemic 
lupus erythematosus (SLE) recipients of a kidney allograft vary among published reports. 
Purpose: We estimate the period prevalence of RLN in a population of kidney transplant 
recipients from the United Network for Organ Sharing files transplanted between 1987 and 
2006. The effects of RLN on allograft failure and recipients’ survival are assessed along 
with the factors associated with its occurrence. Methods: Case-control study of 6850 SLE 
recipients of a kidney allograft: 167 cases with RLN, 1770 controls with rejection and 4913 
controls without recurrence or rejection (others group). Results: The period prevalence of 
RLN was 2.44%. By logistic regression analysis, Black non-Hispanics race-ethnicity (OR 
[95% CI] 1.71 [1.25 to 2.34]), female gender (1.69 [1.05 to 2.75]), and age < 33 years old 
(1.39 [1.02 to 1.91]) were independently associated with the development of RLN. 156 
(93.4%), 1517 (85.7%) and 923 (19.1%) recipients in the RLN, rejection and others groups 
respectively lost their allograft. By proportional hazard regression analyses, RLN (HR [95% 
CI] 4.09 [3.41 to 4.92] vs. others group) was independently associated with increased risk 
for allograft failure adjusting for rejection and other important covariates. The attributable 
risk for allograft failure of RLN was 7%. In the study, 27 (16.2%), 313 (17.7%) and 527 
(10.7%) recipients in the RLN, rejection and others groups died, respectively (P<0.0001 
for trend). Conclusions: Whereas RLN seems uncommon in SLE recipients of a kidney 
allograft, RLN does however commonly lead to allograft failure with an increased risk for 
death after transplantation. In this study, the development of RLN can be predicted by the 
race-ethnicity, gender and age of the recipients.


Work was supported by Health Resources and Services Administration contract 
231-00-0115. Content is the responsibility of the authors alone and does not mention 
commercial products or organization nor necessary reflect the views of the Department of 
Health and Human Services.
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12-Month Estimated GFR and 10-Year Graft Survival: The Patient 
Outcomes in Renal Transplantation (PORT) Study  Bertram L. Kasiske,1,2 
Jon J. Snyder,1 Melissa A. Skeans,1 A. V. Tuomari,3 Ajay K. Israni,1,2 PORT 
Investigators.1  1Chronic Disease Research Group, Minneapolis, MN; 2Medicine, 
Hennepin County Medical Center, Minneapolis, MN; 3Bristol-Myers Squibb.


Intro: Kidney function 1-yr post-transplant (TX) has long been a marker of allograft 
health and has been associated with graft failure, morbidity, and mortality; however, the 
detailed nature of the relationship between estimated GFR (eGFR) at 1-yr and long-term 
allograft outcomes has not been well described.


Methods: Using data from the Patient Outcomes in Renal Transplantation (PORT) 
Study, we analyzed 13460 adult kidney TX recipients from 11 centers who were alive with 
function 1 yr post-TX. eGFR was calculated using the abbreviated MDRD formula.


Results: The mean eGFR was 51.2 ml/min/1.73m2 (SD 18.3). The proportion of patients 
(pts) with 1-year eGFR of 90+, 60-89, 45-59, 30-44, 15-29, and <15 was 3%, 24%, 34%, 
29%, 9%, and 1%, respectively. The outcome was death-censored graft failure (DCGF) 
through 10 yrs post-TX. Follow-up was censored at death or last known follow-up date. Pts 
were divided into 1-yr eGFR deciles; the highest decile was further subdivided to assess 
risk in the upper tail of the distribution, resulting in 13 groups. Hazard ratios for DCGF 
were estimated using a Cox proportional hazards model with adjustment for recipient, 
donor, and TX characteristics. Compared with pts with an eGFR of 50-54, pts with an 
eGFR <15 had 25-times the risk of DCGF; pts with an eGFR 15-30 were at 4.38-times 
the risk of DCGF.


At levels of eGFR < about 70, the risk of DCGF increased exponentially. At eGFR 
above 70, risk appeared equal; however, confidence intervals were wide.


Conclusion: These data add detail to the relationship between kidney function at 
1-yr post-TX and DCGF, with risk rising exponentially as eGFR levels fall below 70 ml/
min/1.73m2.
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Neighborhood Characteristics Associated with Access to Renal Transplant 
Waiting List  Milda Renne Saunders,1 Lainie Ross,2 G. Caleb Alexander.3  
1Hospital Medicine, University of Chicago Medical Center (UCMC), Chicago, 
IL; 2Pediatrics, Medicine and Surgery, UCMC, Chicago, IL; 3General Internal 
Medicine, UCMC, Chicago, IL.


Few studies have examined how neighborhood characteristics may independently be 
associated with individuals’ transplant access.


Objective. To characterize the association between neighborhood poverty and racial 
composition and time to deceased donor kidney waitlist for Whites and Blacks with end-
stage renal disease.


Methods. Using the United States Renal Data System (USRDS), we examined non-
Hispanic Whites (n=156,774) and Blacks (n=130,649) aged 18-70 who initiated dialysis 
between January 1, 2000 and December 31, 2006. We linked U.S. 2000 Census Data to 
USRDS data using subjects’ zip code at dialysis initiation. We divided neighborhoods 
into 9 strata based on the percent of Black residents and percent of individuals below the 
poverty line, and used Cox proportional hazards to determine the association between time 
to waitlist and these covariates after adjusting for age, gender, insurance and employment 
status, BMI, and co-morbidities.


Results. Almost half (48%) of Blacks lived in high poverty neighborhoods, and 
28% lived in neighborhoods that were poor and Black. Only 15% of Whites lived in high 
poverty neighborhoods, and only 27% lived in a neighborhood with greater than 5% Blacks. 
Compared to Blacks in wealthy, White neighborhoods, Black residents of poor, Black 
neighborhoods were least likely to be listed for transplant (adjusted hazard ratio [HR] 0.58, 
95% confidence intervals [CI] 0.54-0.64), which was lower than either Blacks in wealthy 
Black neighborhoods (HR 0.77, CI 0.67-0.89) or Blacks in poor White neighborhoods 
(HR 0.80, CI 0.71-0.91). White residents in poor, Black neighborhoods had a hazard of 
transplant waitlist of 0.82 (CI 0.76-0.87).


Conclusions. Neighborhood poverty and racial composition are associated with the 
likelihood of listing for deceased donor transplantation, and for Blacks this association is 
synergistic. Should these associations be causal, they would represent an important and 
underappreciated opportunity for interventions designed to increase the equity of kidney 
allocation.
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Batch Matching of Social Security Numbers Improves Compliance with 
Death Notification (2746) Reporting  Bonnie R. Chapman, Ellen Havens, 
Charlene Hubbell, Sriram Narsipur, Amy L. Friedman.  Section of Organ 
Transplantation, Upstate Medical University, Syracuse, NY.


Transplant (TXP) centers are required to submit data to the appropriate Endstage 
Renal Disease (ESRD) Network with the Medical Evidence Report (2728) for recipients 
of preemptive kidney TXPs or Death Notification (2746) for established TXP recipients. 
Sub-optimal center specific compliance may lead to adverse determinations. To address 
a sustained opportunity for improvement in the timeliness of our 2746 reporting, a root 
cause analysis was undertaken.


The system based source of delayed 2746 form submission was identified as infrequent 
follow up visits to the TXP center beyond the first post-TXP year and inconsistent 
communication from referring nephrologists who resumed delivery of our patients’ long 
term care. The root cause of delayed reporting was determined to be a lack of timely TXP 
center knowledge of recipients’ deaths. We hypothesized that patients’ unique Social Security 
Numbers (SSN) could be utilized for matching of our patient list with the Social Security 
Death Index; each match would be considered a reportable death.


The initial “Batch Match” of our established patients by ObituaryRegistry.com, a 
commercial data processing provider included 691 individuals. Within minutes we learned 
that 159 patients, or 23% of our patient list were patients who had previously expired. 
Consequently, information was collected from family members +/or referring nephrologists 
for use in submission of 2746 forms for each of these patients.


Comparison of the SSN of our patient list with the Social Security Death Index is now 
accomplished on a monthly basis for an estimated annual cost of <$1500, with significant 
improvement in the Compliance Rate for timeliness of our 2746 form submissions.


Monthly pooling of the lists of SSN’s for all patients for whom accurate and timely 
reporting of deaths is required by regulation can be utilized for purposes of cost containment, 
up to a maximum of 5,000 patients per batch. This methodology may be utilized to improve 
TXP Centers’ reporting of long term outcomes for patients previously considered lost to 
follow-up and may be similarly useful in other service areas.
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Transplantation Rates Are Decreasing among Younger ESRD Patients: Are 
We Failing Our Young?  Jagbir Gill,1 Olwyn Johnston,2 Caren Rose,1 John 
S. Gill.1  1Nephrology, St. Paul’s Hospital, University of BC, Vancouver, BC; 
2Nephrology, Vancouver Hospital, University of BC, Vancouver, BC.


The demand for transplantation exceeds the number of transplants(Tx) performed. 
Initiatives to expand deceased organ donation in the US have primarily increased the 
number of ECDs, with only modest gains in SCDs. We studied the impact of these changes 
on the likelihood of Tx among younger patients (who do not benefit from ECD) compared 
to older patients (who benefit from ECD).


Tx rates per 100 years on dialysis were calculated for adult indicent ESRD patients 
from 95-06 using USRDS data. The overall rate of Tx/100 dialysis-yrs decreased over 
time. The figure shows Tx rates/100 dialysis-yrs among younger (18-39) and older (60-69) 
patients, stratified by donor type (SCD, ECD, Living donor (LD).


Among 18-39 year-olds the rate of Tx/100-dialysis-yrs decreased over time, with a 
sharp decline in the rates of SCD Tx and a static rate of LD Tx. In contrast, among 60-
69 year olds, there was a sharp rise in the rate of Tx/100 dialysis-yrs, with a substantial 
increase in the rates of ECD Tx. Rates of LD rates of Tx/100 dialysis-yrs were increasing 
over time, but have plateaud since 2002.


Overall rates of Tx/100 dialysis-years have decreased, signifying a growing divide 
between the supply and demand for Tx. While Tx rates have increased in the elderly, they 
have decreased in younger ESRD patients. The increase in ECDs has appropriately improved 
access to Tx among elderly patients. However younger ESRD patients need SCD kidneys 
and efforts to increase the pool of SCDs have had limited success. To improve Tx rates 
among younger ESRD patients, we need to increase the pool of both LDs and SCDs. In 
addition we may consider preferentially allocating a proportion of SCD kidneys to younger 
patients in order to maintain equitable access for all ESRD patients.
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Delayed Graft Function and the Risk of Death with Graft Function in Living 
Donor Kidney Transplant Recipients  Ranjit Narayanan, Kathryn J. Tinckam, 
Edward H. Cole, Jeffrey Schiff, Carl J. Cardella, Daniel C. Cattran, Joseph Kim.  
Division of Nephrology and Kidney Transplant Program, University Health 
Network, University of Toronto, Toronto, ON, Canada.


Background: Our group recently found that delayed graft function (DGF) is associated 
with a 1.53 times increase in the adjusted relative hazard of death with graft function 
(DWGF) in deceased donor kidney transplants (manuscript submitted). However, the 
association in living donor kidney transplants is yet to be determined.


Methods: All adult (age > 18 years), first, solitary, living donor kidney transplants 
in the United States Renal Data System from 1 Jan 1994 to 31 Dec 2004 (with follow-up 
until 30 Jun 2005) were included in the study. Cox proportional hazards models, along with 
propensity score matching, were used to examine the impact of DGF on DWGF.


Results: Patients with DGF had 1-, 3-, 5- and 10-year survival rates of 91.9%, 86.8%, 
81.6% and 61.7%, whereas patients without DGF had survival rates of 98%, 95.2%, 
91.6% and 80.1%, respectively (log rank P < 0.0001). In a fully adjusted Cox model, that 
account for recipient, donor and transplant factors, the hazard ratio (HR) for DWGF in 
patients with DGF vs. no DGF was 1.96 (95% CI, 1.74-2.21). A propensity score matched 
analysis showed similar results [HR 2.03 (95% CI, 1.71-2.42)]. The hazard ratios for 
DWGF in patients surviving beyond 6 months, 1 year and 3 years post-transplant were 
also significantly elevated [HR 1.55 (95% CI, 1.34-1.8), 1.50 (95% CI, 1.28-1.75) and 1.38 
(95% CI, 1.13-1.69), respectively] suggesting a long-term impact of DGF on the risk of 
DWGF. Cardiovascular disease/stroke and infections/sepsis as the cause of DWGF were 
more prevalent in patients with DGF. In subgroup analyses, the DGF-DWGF relation 
was more marked in female recipients, the most recent era, and those with preserved 
renal function.


Conclusions: DGF increases the risk of DWGF among living donor kidney transplants. 
Our findings were consistent across several patient subgroups and robust to various 
sensitivity analyses. The mechanisms contributing to the increased risk of DWGF in patients 
with DGF require further study.
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Outcome of Patients with Fabry Disease after Renal Transplantation  
Gabriel Choukroun, J. Dantal, E. Alamartine, F. Bardey, B. Barrou, B. Dussol, 
B. Hurault de Ligny, N. Ouali, M. N. Peraldi, Y. Pirson, E. Thervet, G. Touchard.  
Nephrology and Transplantation, CHU Amiens, France.


Fabry disease (FD) is a rare, X-linked lysosomal disease that results from the defective 
activity of α-galactosidase. The disease is characterized by a progressive deposition of 
globotriaosylceramide (Gb3) leading to renal and cardiac failure. Enzyme replacement 
therapy (ERT) clears Gb3 deposition in most cells types and improves symptomatic 
acroparestesia, reduces cardiac hypertrophy and slows renal failure progression.


FD remains an important cause of ESRD. This multicenter retrospective study aimed 
at determining the outcome of renal Tx before and after the era of ERT. All patients with 
FD from Switzerland, Belgium and France, who underwent kidney Tx between June 1986 
and December 2007, were included. A total of 52 patients (mean age at Tx 42 ± 11 yrs, 46 
M) were enrolled, 2 had received combine heart and kidney Tx, all from a decease donor, 
mean follow up was 79 ± 61 mo.


When graft loss was censored for death with a functioning graft, survival was 86 % 
at 10 yrs, whereas patient survival was 76 % at 10 yrs. Fourteen patients died during the 
follow-up, 7 from fatal stroke, 4 from cardiac cause, 1 from cancer. Median age at death 
was 52 yrs, on average 72 ± 56 mo after Tx. Graft lost occurred in 5 patients, 1 from arterial 
thrombosis, 2 from acute rejection.


Among the 34 patients alive with a functioning graft at end of follow-up, 30 were on 
ERT, 17 were on agalsidase beta (mean dose 1.04 mg/kg), 13 on agalsidase alfa (mean dose 
0.19 mg/kg). Only 3 of the 14 deceased patients and 2 of the 5 who lost their graft were on 
ERT. When we compare 2 periods, 1986-1999, (n=25, ERT not available) and 2000-2009 
(n=27, all except 1did receive ERT), we observed that 12 patients died and 3 lost their graft 
during the first period, whereas 2 died and 2 lost their graft in the latest group.


This study demonstrates that patients with FD have an excellent outcome after renal 
Tx. The major cause of death is from cerebrovascular disease, and the major cause of graft 
failure was the death of the patients. Recent introduction of ERT may have an influence on 
patient outcome and graft survival.


Disclosure of Financial Relationships: nothing to disclose
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SA-PO3083


Prediction of Renal Allograft Failure and Death with Function within 5 
Years Post-Transplant  Jon J. Snyder,1 Melissa A. Skeans,1 Yi Peng,1 Ajay K. 
Israni,1,2 Bertram L. Kasiske.1,2  1Chronic Disease Research Group, Minneapolis, 
MN; 2Department of Medicine, Hennepin County Medical Center, Minneapolis, 
MN.


With 1-year death-censored graft survival of 95% for deceased donor (DD) renal 
transplant (TX) recipients in the US, longer-term risk prediction models for death-censored 
graft failure (DCGF) and death with function (DWF) will help clinicians determine screening 
and treatment strategies.We developed risk prediction equations for recipients of DD TXs 
using data from the USRDS (2000-2006, N=59091). Prediction models were developed 
using Cox proportional hazards analyses with backward selection (p<0.10). Risk factors 
are presented in Table 1 by relative strength of association.
Risk 
of: Recipient: Donor:


DCGF


Age(↓), 
Race (black>white>Asian), 
Insurance (Medicare>private), 
subsequent TX, 
BMI, hepatitis C+, PRA, 
dialysis modality (HD>PD), 
Hispanic(↓),
primary cause of disease (HTN>GN>DM>Cystic), 
history (hx) of substance abuse


Age (∪), HLA mismatches, 
black race, 
cold ischemia time, 
traumatic cause of death (↓), 
hx of HTN, hx of DM, female, 
DCD, hep C+, 
terminal serum creatinine, 
right kidney


DWF


Age, 
time on renal replacement therapy 
(if first TX), 
subsequent TX, insurance 
(other than Medicare or private), 
Hispanic(↓), primary cause of disease 
(DM/HTN>GN>Cystic), 
hx of DM, hep C+, hx of CHF, hx of HTN(↓), 
PRA, race (white>black>Asian), 
limitations in activities of daily living, 
dialysis modality (HD>PD), male, 
hx of ASHD or CVA, BMI(∪), 
hx of COPD, living within 70 miles of the TX center, 
hx of substance abuse, hep B Core Antibody+(↓)


Age (∪),CMV (D+/R-), 
hx of DM, hep C+, 
traumatic cause of death (↓), 
hx of HTN, positive crossmatch, 
terminal serum creatinine, 
HLA mismatches, female, tattoos


↓=decreased risk; ∪=u-shaped risk.
Discriminatory ability (AUC) was 0.69 for DCGF and 0.72 for DWF. Additional 


predictors of increased risk obtained at day 7 post-TX included DGF, use of IL-2 receptor 
blockers vs. Thymoglobulin, and lower discharge eGFR. These increased discriminatory 
power to 0.72 (DCGF) and 0.74 (DWF). Long-term risk prediction models could identify 
recipients at risk of DWF or DCGF with implications for post-TX monitoring.
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Three-Decade Study of Renal Allograft Survival Following Biopsy Proven 
Chronic Allograft Nephropathy  Mark A. Schnitzler,1 Helen Liapis,2 Gerardo 
Machnicki,2 Daniel C. Brennan.2  1Saint Louis University; 2Washington 
University, St. Louis, MO.


We examined the long-term renal transplant survival implications of clincally suspected 
and biopsy proven chronic rejection/chronic allograft nephropathy (CAN), redefined as 
interstitial fibrosis and tubular atrophy (IFTA) according to Banff 2007 criteria in a series 
of patients transplanted over more than three decades at a single center.


Methods: All patients transplanted at a single Midwestern US center between 1/1/1975 
and 12/31/2007 were included in the study and followed until 12/31/2008. All patients 
since the initiation of the program have been followed in a research database collected 
prospectively. Biopsies were predominantly obtained due to evidence of grafft dysfunction. 
All biopsies were reviewed retrospectively by two independent pathologists according 
Banff 2007 criteria. Relative hazards of all-cause graft failure was examined with non-
proportional Cox survival analysis. CAN, acute rejection (AR) and the other biopsy results 
were included as time varying effects beginning at first biopsy evidence.


Results: The study included 1,812 patients of whom 710 (39.2%) had experienced graft 
failure. Of the 427 (23.6%) patients with at least one recorded biopsy, 145 (34.0%) had 
CAN and 148 (34.7%) had AR. Both CAN & AR were observed in 43 (10.1%) patients. The 
relative hazard of all-cause graft failure was 5.7 (p<0.0001) for CAN, 4.7 (p<0.0001) for 
AR, 9.8 (P<0.0001) for CAN & AR and 2.9 (p<0.0001) for other results without concurrent 
or prior CAN and/or AR. In each case, CAN, AR, and AR & CAN were associated with 
significantly larger relative hazards than other biopsy results.


Discussion: In this study spanning 32 years of renal transplant history at a single center, 
biopsy evidence of CAN was associated with a five-fold increase in the hazard of graft 
failure, ten-fold if biopsy evidence of AR was also observed. CAN is at least as powerful 
a predictor of all cause graft failure as AR at this center. Study of the use of CAN as a 
surrogate marker of outcome in renal transplant clinical trials is warranted.


Disclosure of Financial Relationships: grant/research support: Novartis.
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Pretransplant Free Fatty Acids (FFA) and Cardiovascular Morbidity in 
Renal Transplantation  Richard Perez,1 Ying Lu,1 Steven Watkins,3 Bruce 
German,2 Christoph Troppmann,1 Mehul Gandhi,1 Brian Gallay,1 John McVicar,1 
Muralikrishna Golconda,1 Angelo de Mattos.1  1Transplant Center, University 
of California Davis Medical Center, Sacramento, CA; 2Department of Food 
Science, University of California Davis, Davis, CA; 3Lipomics, Inc, West 
Sacramento, CA.


Selective FFA metabolites regulate inflammation and contribute to vascular disease. 
We hypothesize that elevated pretransplant FFA levels might identify patients at risk for 
cardiovascular disease in a high risk renal transplant population.


Methods: Archived pretransplant sera from 120 transplant recipients were analyzed 
by gas liquid chromatography for a complete FFA profile. Quantitative data for each FFA 
in the n-3, 5, 6, 7 and 9 families was generated. Uni- and multivariate analyses were 
conducted to assess possible correlations between FFA levels and post transplant major 
adverse cardiovascular/cerebrovascular events (MACCE) or death.


Results: During the median follow-up of 7.5yrs, 56 patients died and 32 experienced a 
MACCE. Elevated linoleic acid (LA) was associated with increased MACCE and mortality 
(p<0.15). Elevated eicosapentanoic acid (EPA) was associated with fewer MACCE and 
superior patient survival (p<0.04). By Cox-regression EPA and LA were independently 
associated with MACCE and mortality.
Multivariable Model: Adjusted-Risk for MACCE


Adj_HR 95% CI p-value
4th Quartile of EPA 0.2 0.05 – 0.95 0.04
4th Quartile of Linoleic Acid 3.2 1.03 – 9.67 0.04
Diabetes 3.3 1.51 – 7.38 0.003
Male Gender 3.4 1.46 – 7.79 0.004
Adj-HR= Adjusted Hazard Ratio. Cox-proportional Hazard Model


Conclusion: Elevated LA identifies patients at risk for cardiovascular events and 
mortality whereas elevated EPA appears to be cardioprotective. Pre- and posttransplant 
interventions aimed at achieving a high EPA:LA ratio warrant investigation.
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Improved Long-Term Kidney Transplant Survival in Patients with BKV 
Nephritis  Kumar Sujeet, Ehab Saad, Brahm Vasudev, Barbara Bresnahan, Y. 
Rang Zhu, Sundaram Hariharan.  Medicine/Division of Nephrology, Medical 
College of Wisconsin, Milwaukee, WI.


Purpose: This study evaluated long-term renal transplant graft survival for subjects 
with BKV nephritis (BKVN).


Methods: We evaluated long-term outcome of BKVN and compared them to those 
without BKVN. From Sept2001-Dec2006, a total of 676 kidney transplants were done at 
our center. They were divided into Group-I (N=35) who had biopsy proven BKVN and 
Group-II (N=641) without BKVN.


Quantitative BKVDNA estimation was established in September 2001 to aid prompt 
diagnosis of BKVN. The diagnosis of BKVN was made by characteristic renal histological 
findings with significant BK viremia. We evaluated posttransplant graft function and survival 
in subjects with or without BKVN. Statistical analysis were performed using Chi-Square, 
Mann-Whitney and Log-rank test.


Results: Baseline recipient/donor demographics, donor: LD vs. DD, Transplant 
Variables (PRA, CIT, HLA match, acute rejection, immunosuppression) were not different 
between groups. The following table illustrates elevated serum creatinine in subjects 
with BKVN. The 1,2,3,4 and 5 yr actuarial kidney transplant graft survival for Gr-I 
(BKVN) was 94%,91%,88%,85% and 82%. The corresponding values for Gr-II were 
93%,91%,90%,88% and 87%, p=0.54 (Log-Rank test). Graft loss occurred in 7(20%) and 
85(13.26%) in Gr I and II.


Conclusions: Prompt diagnosis and treatment resulted in excellent long-term kidney 
transplant graft survival in subjects with BKVN and is comparable to those without 
BKVN.
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Posttransplant Renal Function
Serum Creatinine - mg/dl BKVN (N =35) Non-BKVN (N=641) P
6mo 1.53 + 0.45 1.42 + 0.49 0.087
1yr 1.8 + 0.55 1.44 + 0.58 <0.001
2yr 2.09 + 0.99 1.5 + 0.66 <0.001
3yr 1.85 + 0.9 1.6 + 1.14 0.04
4yr 1.94 + 0.84 1.46 + 0.53 0.16
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Interstitial Fibrosis and Tubular Atrophy (IFTA) Is Associated with a 
Significant Economic Burden in Germany  Gerardo Machnicki,1 Wioletta 
Kotowa,2 Andreas Reichelt,2 Olaf Pirk,2 Christel Naujoks.3  1Novartis 
Pharmaceuticals Corporation, East Hanover, NJ; 2IMS HEALTH GmbH & Co. 
OHG, Nuremberg, Germany; 3Novartis Pharma AG, Basel, Switzerland.


Purpose: Chronic allograft nephropathy (CAN), as per Banff 2007 classification 
defined as interstitial fibrosis and tubular atrophy (IFTA), leads to progressive renal failure 
in renal transplant recipients (RTRs). The present study aims at determining the economic 
burden of IFTA for Germany.


Methods: The analysis is conducted from the perspective of the German Statutory 
Health Insurance. By means of a Markov model the course of the disease is simulated over 
10 years divided into annual cycles. The initial model cohort consists of 25,211 RTRs, and 
an annual increase by 2,300 RTRs is considered. Graft failure (GF) due to IFTA, subsequent 
treatments like permanent dialysis, re-transplantation and increased mortality due to GF 
are taken into account. Due to their public availability clinical data are obtained from the 
German and Australia & New Zealand Dialysis & Transplant registries. Cost data are derived 
from the publicly available German sources (base year was 2008). For transparency and in 
order to assess the current burden of IFTA, no discounting is applied.


Results: The model estimates that 35,862 RTRs had survived after 10 years. Within the 
10-year time span, IFTA causes total costs of approx. EUR1.36 bln. in the model cohort. 
Main costs are found in the model states “GF occurrence” and “permanent dialysis” (est. 
to EUR338 mln. and EUR769 mln., respectively). IFTA cost equals to approx. 22% of the 
total costs of RTR aftercare. Simulating future cost impact of IFTA results in EUR6.28 
bln. over 10 years. The calculated average annual treatment cost per patient with IFTA is 
about EUR4,460.


Conclusions: IFTA imposes a substantial cost burden on the German health care system. 
The disease causes about 22% of the total treatment costs after renal transplantation that 
are estimated to be more than EUR6 bln. over 10 years. Therefore, pre-emptive strategies 
to minimize IFTA should be developed and become widely used in actual practice.


Disclosure of Financial Relationships: employer: Novartis Pharmaceuticals 
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Simultaneous Pancreas-Kidney Transplantation in Recipients Older Than 
50 Years: An Analysis of the UNOS/OPTN Database  Neda B. Poommipanit,1 
Marcelo Sampaio,1 Yong Cho,2 Brian Young,1 Tariq Shah,2 Pavani Reddy,1 
Hung-Tien Kuo,1 Suphamai Bunnapradist.1  1Medicine/Nephrology, UCLA, 
Los Angeles, CA; 2Medicine/Nephrology, National Institute of Transplantation, 
Los Angeles, CA.


Background: Simultaneous pancreas-kidney transplantation (SPKT) has generally 
been performed in younger diabetic recipients. We compared outcomes of SPKT recipients 
older than 50 years (SPKT>50) versus recipients younger than 50 years (SPKT<50) using 
the UNOS/OPTN database.


Methods: Adult (age over 18 years) type I diabetics who received a SPKT between 
2000-2007 were studied and divided into SPKT>50 or SPKT<50. We compared overall 
kidney graft, pancreas graft, and patient survival from the time of transplantation. 
Multivariate analysis was performed and results were expressed as hazard ratios of graft 
loss and death of SPKT>50, with SPKT<50 as reference.


Results: During the study period, 934 recipients were older than 50 years (SPKT>50) 
and 5,452 recipients were younger than 50 years (SPKT<50) at the time of transplant. The 
median age of SPKT>50 was 53 years and the median age of SPKT<50 was 39 years. At 
5 years posttransplant, difference in patient survival was 1.5% favoring SPKT<50. Using 
multivariate analysis, SPKT>50 had slightly lower patient survival (HR 1.20; 95% CI 
0.98-1.46) but comparable kidney graft (HR 0.97; 95% CI 0.82-1.15) and pancreas graft 
survival (HR 0.93; 95% CI 0.80-1.07) to SPKT<50. After censoring for death, SPKT>50 
had better kidney (HR 0.71; 95% CI 0.55-0.90) and pancreas (HR 0.69; 95% CI 0.57-0.84) 
graft survival. Unadjusted patient and graft survivals are shown


Conclusion: SPKT recipients older than 50 years accounted for 14% of the total 
recipients. SPKT>50 was associated with a slightly inferior (1.5% at 5 years) patient survival 
but comparable kidney and pancreas graft survival compared to SPKT<50.
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Renal Transplantation in HIV-Infected Patients: The French Experience  
Maxime Touzot,1 Evangeline Pillebout,1 Marie Matignon,2 Jean-paul Viard,3 Eric 
Rondeau,4 Christophe Legendre,3 Michel Delahousse,5 Denis Glotz,1 Philippe 
Lang,2 Marie-Noelle Peraldi.1  1Nephrology, Hôpital Saint-Louis, Paris, France; 
2Nephrology, Hôpital Henri Mondor, Créteil, France; 3Nephrology, Hopital 
Necker, Paris, France; 4Nephrology, Hopital Tenon, Paris, France; 5Nephrology, 
Hopital Foch, Suresnes, France.


Background: Previous study showed the safety of renal transplantation in HIV infected 
patients with however multiples complications such as high incidence of acute rejection 
(AR), severe infection and interaction between immunosuppressive drug and antiretroviral 
therapy (HAART).


Methods: We undertook a retrospective analysis of 27 cases of renal transplantation in 
5 university hospitals in Paris. Immunosuppressive therapy consisted of an induction by a 
anti-interleukine 2 receptor antibody and a maintenance therapy by steroid, mycophenolate 
mofetyl and a calcineurin inhibitor.


Results: After a median follow up of 22 months (6 -40 months), patient and renal 
survival were 100% and 96% respectively. Renal function defined by MDRD was 66 +/- 20 
and 58,5 +/-30 ml/min/1,73m2 at 12 and 24 months, Incidence of AR was 15%. All were 
cellular mediated rejections. As compared to the control group who received the graft from 
the same donor, no statistical difference in GFR at 12 and 24 months was observed. Excellent 
control of HIV replication by HAART was noted, Interaction between immunossuppresive 
drugs and HAART was the most frequent complication in the post-transplantation period. 
One patient developped B cell lymphoma 14 months after renal transplantation.


Conclusion: Our results showed that under conventionnal immunosuppressive 
therapy, renal survival, graft function and incidence of AR seems to be equivalent as those 
observed in “low risk”patients. Drug interacion can be manage by carefull pharmacological 
monitoring. Long-term follow up is crucial to assess the long term renal function and the 
chronic complications such as metabolic disorders, cardiovascular or neoplasic events. The 
first case of lymphoma is descibed here.
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Improvement in Quality of Life with Kidney Transplant from Non-Heart 
Beating Donors  C. Pinto, M. Morsey, D. Banerjee.  Renal Unit, St Georges 
University of London, United Kingdom.


Background
Health related quality of life (QOL) improves with kidney transplantation from live 


and cadaveric donors. Due to organ shortage, marginal donors, including non-heart beating 
donors (NHBD) are used more and more. The QOL in recipients after non heart beating 
donors is not well studied and no study has investigated the improvement with time after 
transplantation.


Methods
We studied the QOL, using SF-36 from, in a cohort of 37 kidney transplantation 


recipients from NHBD; before transplantation and at 6 weeks, 6 months and 12 months 
post-transplantation. The results were compared with 96 haemodialysis patients and 134 
healthy controls. The questionnaire for the haemodialysis patients were handed to the 
patients after their session on haemodialysis.


Results
The age of the NHBD kidney transplant recipients, 50±17years was similar to the 


controls 49±11y (P=0.4); haemodialysis patients, 63±15y were older (p<0.0010). There 
was no difference in SF-36 total score between pre-transplant and six weeks post-transplant 
(60±21 vs. 62±20%; p=0.8). Compared to pre-transplant, the SF 36 total scores were 
better at six months (60±21 vs. 78±20%; p<0.001) and 1 year post-transplant (60±21 vs. 
87±13%; p<0.001).
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The haemodialysis patients had very poor SF 36 total scores compared to controls. 
The score was better in pre-transplant patients compared to patients on haemodialysis 
(60±21% vs. 49±18%; p<0.005). The score was better in controls compared to one year 
post-transplant.


Conclusion
This study shows the improvement in quality of life with NHBD kidney transplantation. 


The improvement occurs between six weeks and six months and continues at 1 year. 
However it never matches the controls. The study establishes the utility of expanding 
the donor pool to NHB “marginal donors” for transplanting patients on haemodialysis to 
improve, in addition to the clinical benefits, their quality of life.
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A Population-Based Assessment of the Familial Component of Acute Kidney 
Allograft Rejection  Alexander S. Goldfarb-Rumyantzev,1 Lyska Emerson,2 
Hongying Tang,1 Natalie Naiman,1 Lonnie Smith,3 Geraldine Mineau,4 Richard 
Kerber,4 Carole Schaefer,4 Cheri Hunter,5 Fuad Shihab.3  1Transplant Institute, 
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA; 
2Department of Pathology, University of Utah, Salt Lake City, UT; 3Solid Organ 
Transplant Program, University of Utah, Salt Lake City, UT; 4Huntsman Cancer 
Institute, University of Utah, Salt Lake City, UT; 5Data Warehouse, University 
of Utah School of Medicine, Salt Lake City, UT.


The genetic determinants of acute kidney transplant rejection (AR) are not well studied, 
and familial aggregation has never been demonstrated. The goal of this retrospective case-
control study was to exploit the unique nature of the Utah Population Database (UPDB) to 
evaluate if AR or rejection-free survival aggregates in families.


We identified 891 recipients with genealogy data in the UPDB with at least one year 
of follow-up, of which 145 (16.1%) had AR and 77 recipients had biopsy proven rejection 
graded ≥1A. We compared the genealogical index of familiality (GIF) in cases and controls 
(i.e., recipients with random assignment of rejection status).


We did not find evidence for familial clustering of AR in the entire patient population or 
in the subgroup with early rejection (n=52). When the subgroup of recipients with rejection 
grade ≥1A (n=77) was analyzed separately, we observed increased familial clustering (GIF 
= 3.02) compared to controls (GIF = 1.96), although p-value did not reach the level of 
statistical significance (p=0.17). Furthermore, we observed an increase in familial clustering 
in recipients who had a rejection-free course (GIF=2.45) as compared to controls (GIF=2.08, 
p=0.04). When all recipients were compared to non-transplant controls, they demonstrated 
a much greater degree of familiality (GIF=2.03 vs. GIF 0.63, p<0.001).


There is a familial component to rejection-free transplant course and trend to familial 
aggregation in recipients with AR grade 1A or higher. If a genetic association study is 
performed, there are families in Utah identified in the current study that can be targeted to 
increase the power of the test.
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Risk Factors for Development of New Onset Diabetes Mellitus in Pediatric 
Renal Transplant Patients – An Analysis of the OPTN/UNOS Database  
Hung-Tien Kuo,1,2 Marcelo Sampaio,1 Pavani Reddy,1 Suphamai Bunnapradist.1  
1Nephrology, David Geffen School of Medicine, UCLA, Los Angeles, CA; 
2Nephrology, Kaohsiung Medical University, Kaohsiung, Taiwan.


Background: New-onset diabetes mellitus after kidney transplantation (NODM) is an 
important co morbid condition that is associated with inferior graft and patient survival. 
The objective of this study was to identify donor, recipient, transplant factors, and choices 
of immunosuppression associated with development of NODM in pediatric renal transplant 
patients using Organ Procurement Transplant Network/United Network of Organ Sharing 
database (OPTN/UNOS).


Methods: Our study population was restricted to nondiabetic pediatric patients (2-20 
years) who received their first kidney transplants alone between July 2004 and December 
2007 with at least one follow-up report. A total of 2726 patients were identified in the 
OPTN/UNOS database as of August, 2008. Among these, 125 patients developed NODM 
during the follow-up period. We examined the risk factors of NODM using multivariate 
Cox regression analysis using the time to diagnosis of NODM as a time-varying end point. 
Events such as graft loss, patient death, and lost to follow-up were censored.


Results: NODM was reported in 4.6% in our study population with mean follow-up 
time of 642 days. After adjusting for other known factors, independent factors associated 
with the development of NODM in included older recipient age (hazard ratio 2.156 for 
age >10 vs. <10 years, p=0.014), abnormal body mass index (BMI) percentile (hazard 
ratio 1.616 for abnormal (<5% or >85%) vs. standard (5-85%) BMI percentile, p=0.021) 
and steroid use at discharge (hazard ratio 2.804 for with vs. without steroid, p=0.045). 
Living donor was associated with a lower risk of NODM (hazard ratio 0.479 for living 
vs.deceased donor, p=0.005)


Discussion: Using OPTN/UNOS database, we identified risk factors for development 
of NODM in pediatric renal transplant patients. Some of these factors are potentially 
modifiable, including abnormal BMI and the use of steroid. Prospective clinical trials 
are needed to assess whether modifying these modifiable risk factors will indeed prevent 
NODM.
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A Single Center Analysis of Risk Factors and Knowledge of Post Transplant 
Cancer  Brahm S. Vasudev, Barbara Bresnahan, Nardalyn Johnson, Sundaram 
Hariharan.  Medicine , Nephrology, MCW.


INTRODUCTION: Given the increasing age of transplant recipients it is important 
that we explore the risk factors and awareness about risk of post transplant cancer among 
the transplant recipients.


METHODS: 500 adult transplant recipients were surveyed face to face using an IRB 
approved questionnaire to access their awareness, risk factors, post transplant smoking and 
sun exposure behavior, use of cancer prevention and cancer screening methods and effect 
of potential risk of post transplant cancer on their quality of their life.


RESULTS: There were 59% men and 41% women. Of these 69% were Caucasians, 
22% African-Americans, 5% Hispanics, 4% others.


When asked a direct question “Are transplant recipients at higher risk of cancer after 
transplantation?” only 40 % of the patients were definitely aware of increased risk for 
post transplant cancer, 51% were not sure of the increased risk while 9 % were not aware 
of the increased risk.


SURVEY QUESTIONS YES NOT 
SURE


NOT 
AWARE


Are transplant patients at higher risk for soild organ cancer? 40% 51% 9%
Does sun exposure increase the risk of skin cancer in transplant patients? 77% 3% 20%


Overall 16% African-Americans and 51% Caucasians were aware of the increased 
risk of solid organ cancer after transplantation. Overall 55% African-Americans and 86% 
Caucasians were aware of the association between sun exposure and skin cancer post 
transplantation.


83% of the patients aware of the relation between sun exposure and skin cancer knew 
of skin exam by a skin doctor as a method of skin cancer screening but only 45% males 
and 43% females had actually seen a skin doctor for the purpose of skin cancer screening. 
11% of patients who were aware of increased risk of cancer after transplantation, continue 
to smoke post transplantation.


CONCLUSION: Majority of transplant patients at our center were aware of association 
between sun exposure and post transplant skin cancer but few were aware of increased risk 
of other cancers post transplantation. There is a need for increasing awareness, improving 
skin cancer screening and reducing risk factors for post transplant cancers.
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Serum Adiponectin Concentration Is Associated with Serum FGF-23 
in Kidney Transplanted Patients  Istvan Mucsi,1 Maria E. Czira,1 Istvan 
Kiss,1,2 Csaba P. Kovesdy,3,4 Janos Kosa,1 Peter Lakatos,1 Adam Remport,1 
Laszlo Rosivall,1 Eniko Sarvary,1 Miklos Zs Molnar.1  1Semmelweis University, 
Budapest, Hungary; 2St Imre Hospital, Budapest, Hungary; 3Salem VA Medical 
Center, Salem, VA; 4University of Virginia, Charlottesville, VA.


Increasing experimental and clinical evidence suggests the existence of a complex 
bidirectional relationship between mineral and bone metabolism and adipose tissue. FGF-
23 has emerged as a central regulator of phosphate metabolism, but its role likely extends 
beyond bone and mineral disorders. Here we analyzed the association of serum FGF-23 
and serum adiponectin in a convenience sample of 78 prevalent kidney transplant recipients 
(mean age: 54+12, 51% male, 26% diabetics, mean eGFR 48+24).


Adiponectin was measured with solid-phase ELISA and FGF-23 was determined using 
a two-site ELISA that uses antibodies against the carboxy-terminal portion of FGF-23. 
Associations were examined using partial correlation coefficients and linear regression. 
Non-linearity was examined by using cubic splines. Models were adjusted for relevant 
confounders.


Serum FGF-23 correlated positively with serum PO4 (rho=0.455, p<0.001) and with 
serum iPTH (rho=0.268, p=0.018) and negatively with eGFR (rho=-0.350, p=0.002). Serum 
adiponectin was negatively correlated with BMI (rho=-0.304, p=0.007), CRP (rho=-0.267, 
p=0.019) and eGFR (0.206, p=0.071).
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Serum adiponectin was significantly associated with FGF-23 even after multivariable 
adjustments (see Figure; beta=0.292, p=0.008). The association between adiponectin and 
FGF-23 was non-linear (quadratic term for adiponcetin p=0.037).


The association between serum adiponectin and serum FGF-23 seems independent from 
several potential confounders and it may represent an important link between adipose tissue 
and bone and mineral metabolism in patients with chronic kidney disease.
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Long Waiting Time for Kidney Transplantion Is Associated with Increased 
Risk of Graft Loss and Death  Patrik Finne,1 Carola Grönhagen-Riska.2  
1Finnish Registry for Kidney Diseases, Helsinki, Finland; 2Division of 
Nephrology, Helsinki University Central Hospital, Helsinki, Finland.


Background: Dialysis patients’ waiting time for kidney transplantation has increased 
considerably in recent years in Finland. Our aim was to estimate how the length of the 
waiting time affects kidney patients’ overall survival and graft survival.


Methods: All patients who received a kidney graft in Finland in 2000 to 2007 were 
included in the study (n=1289). Effect of explanatory variables on length of waiting time 
was modeled using linear regression. The effect on patients’ risk of death and risk of graft 
loss (defined as dialysis therapy or death) was studied using Cox regression, which allowed 
adjusting for age, gender, transplantation year, kidney disease diagnosis, laboratory data 
and comorbidities. Patients were followed until 31 December 2007.


Results: Kidney transplantation patients’ median waiting time for a kidney graft since 
start of dialysis treatment was 1.5 years (interquartile range 0.9-2.4 years). In multivariable 
analysis age at transplantation, year of transplantation, serum C-reactive protein and 
cholesterol correlated positively and level of hematocrit negatively with length of waiting 
time. Number of comorbidities did not correlate with waiting time. With adjustment for 
age, gender and transplantation year, length of waiting time correlated with risk of graft 
loss (relative risk 1.16, 95% CI 1.06-1.27 per one year increment of waiting time) and 
risk of death (relative risk 1.18, 95% CI 1.06-1.30). Further adjustment for kidney disease 
diagnosis, laboratory values and number of comorbidities did not weaken the observed 
associations.


Conclusions: Kidney transplantation patients who waited longer for their kidney 
graft had poorer overall survival and graft survival even when known confounding factors 
were adjusted for.
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Frequency, Locations and Management of Pain in Hemodialysis and Kidney 
Transplant Patients  Michal P. Nowicki,1 Anna Masajtis-Zagajewska,1 Piotr 
Pietrasik,1 Joanna Krawczyk,1 Tomasz Jarzebski,1 Zbigniew Zbrog,2 Janusz 
Wyroslak.2  1Dept. Nephrology, Hypertension and Kidney Transplantation, 
Medical University, Lodz; 2Dialysis Center, NZOZ Avitum, Lodz/Zgierz, 
Poland.


Chronic dialysis patients have a high burden of symptoms, including pain. The 
prevalence, severity and management of pain in dialysis population has been scarcely 
investigated and in kidney transplant patients has never been systematically studied. Since 
presence of chronic pain is one of the major determinants of life quality we postulated 
that kidney transplant patients would report less chronic pain and in different locations 
than hemodialysis patients.


In a prospective cohort study of 164 chronic hemodialysis patients (94M, age 61±13 
years, dialysis vintage 61±55 months) and 114 kidney transplant recipients (55M, age 
47±12 yrs, mean time after transplantation 77±49 months, stable kidney function, GFR 
>45 ml/min)) the prevalence, locations, severity, and management of pain were analyzed. 
All patients completed the McGill-Melzack Pain Questionnaire.


Results: 120 (73%) of dialysis patients and 73 (64%) of transplant patients reported a 
problem with pain (chi2, p=0.10). In dialysis patients the main locations of pain were back 
(32%), knee (26%), foot (17%), head (13%) and abdomen (11%) and in kidney transplant 
abdomen (18%), head (17%), knee (17%) and back (14%). The difference between groups 
was significant for back (p=0.02) and abdominal pain (p=0.03). More than one location of 


pain was reported by 39% of dialysis and 33% of kidney transplant patients. Generalized 
pain was rare (3% and 8%, respectively). Pain was described as strong in 35% of dialysis 
patients and 22% of transplanted patients. Causes of pain were diverse, and almost half of 
the patients in both groups had more than one cause of their pain.


32% of dialysis patients and 37% of transplant patients with pain were administered 
no analgesics. Half of them used paracetamol as a single analgesic.


Conclusion: Pain is a frequents problem in both dialysis and transplant patients and 
is not being effectively managed Although pain characteristics is different in long-term 
kidney transplant recipients, its frequency is similar to dialysis patients
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Impact of Obesity on Post Transplant Complications in Simultaneous 
Kidney Pancreas Transplantation: An Analysis of OPTN/UNOS Database  
Marcelo Santos Sampaio, Pavani Naini Reddy, Neda Poommipanit, Hung-Tien 
Kuo, Suphamai Bunnapradist.  UCLA.


Background: The impact of obesity on outcomes in simultaneous kidney-pancreas 
(SKP) is unclear.


Method: Using OPTN/UNOS database (2000-2007) we included 6,997 SKP adult 
(>18-y) recipients with body mass index (BMI) between 15-40 at the time of transplant. 
The cohort was divided in four groups: underweight (BMI<18, 2.8%), normal weight (18-
25, reference, 53.5%), overweight (25-30, 32.3%) and obese (>30, 11.4%). Pancreas and 
kidney outcomes were compared.


Results: The obese group was slightly older, have smaller number of PRA<20% and 
number of re-transplant. Percents of post-transplant complications for each group are shown 
in table1. After adjusting for cofounders odds ratios for overall transplant complications 
were 0.80(CI95%0.54-1.16) for underweight, 1.00(CI95%0.87-1.13) for overweight, and 
1.32(CI95%,1.10-1.58) for obese compared to normal weight as reference. Kidney, pancreas 
and patient survival are shown in figure.


Conclusion: In simultaneous kidney pancreas transplantation, obesity was associated 
with an increased risk of post-transplant complications and reduced graft and patient 
survival.
Table: Post-transplant complication in SPK recipients
Complications under weight normal weight over weight obese
kidney surgical abcess(%) 3.06 3.95 4.18 4.65


anastomosis leak(%) 3.57 2.24 2.08 1.76
dialysis 1wk (%) 6.12 7.45 8.50 12.44**


pancreas thrombosis(%) 1.53 1.23 1.59 2.16*
infection (%) 0.51 1.23 1.15 1.38
bleeding (%) 0.00 0.48 0.48 0.13
anastomosis leak (%) 0.00 0.35 0.62 0.30
pancreatitis (%) 0.50 0.61 0.40 1.01
rejection 1st year (%) 10.24 11.15 9.57 12.40


overall ( kidney & pancreas) 18.37 21.97 21.60 27.64
normal weight as reference, ** <p = 0.001, * p = 0.002
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Characteristics of Patients Who Receive Preemptive Living Donor Kidney 
Transplants  Daniela P. Ladner, Raymond Kang, Vadim Lyuksemburg, Olivia 
Ross, Anton Skaro, J. C. Caicedo, Joel Humowiecki, Jane Holl, Michael 
Abecassis.  Northwestern University Transplantation Outcomes Research 
Collaborative, Northwestern University, Chicago, IL.


Background:
Preemptive kidney transplantation is more cost-effective, prevents dialysis and reduces 


associated morbidity and loss in quality of life prior to living donor kidney transplantation 
(LDKT). While it may also improve graft and patient survival, little is known about the 
characteristics of the patients, who receive a pre-emptive LDKT.
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Methods:
We performed a retrospective, single-center study analyzing all adult LDKT recipients 


between 3/07-5/09. Patient’s address was merged with census 2000 data. Endpoints were 
defined as pre-emptive vs post-dialysis LDKT. Logistic regression analysis was carried 
out controlling for all covariates listed in Table 1.
Table 1: Characteristics of living donor kidney transplantation
LDKT recipients (n=529): Pre-emptive (n=274) Post-dialysis (n=255) P-value
Age 51.3 49.5 NS
Female 53.9 46.1 NS
Caucasion 55.9 44.1 < 0.01
African American 40.8 59.2
Hispanic 41.3 58.7
Asian 68.4 31.6
At least some college 58.2 41.8 < 0.01
Diabetes 39.1 60.9 < 0.01
Hypertension 49.5 50.5
Glomerular Disease 56.4 43.6
Previous Transplant 62.2 37.8
O 52.6 47.4 NS
A 50 50
AB 53.3 46.7
B 51.2 48.8
Hispanic Neighborhood 10 15.6 < 0.01
Neighborhood: at least some college 39.1 34.3


Results:
529 LDKT were performed at our center between 3/07-5/09. 274 patients underwent 


pre-emptive LDKT, while 255 patients received their LDKT after initiation of dialysis. 
Regression analysis demonstrated that glomerular and polycystic kidney disease and young 
age were positive predictive factors for pre-emptive LDKT. Negative predictive factors for 
pre-emptive LDKT were AA race and living in a Hispanic neighborhood.


Conclusion:
Positive predictors for receiving a pre-emptive LDKT included younger age, glomerular 


kidney disease, polycystic kidney disease. Negative predictive factors for pre-emptive 
LDKT were AA race and living in a Hispanic neighborhood. Neighborhood influences on 
LDKT in general and pre-emptive LDKT specifically should be further explored.
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Quality of Life in Kidney Transplantation Is Not Well Explained by Renal 
Function  Zeeshan Butt, Bing Ho, Juan Carlos Caicedo, Daniela Ladner, 
Sorelly Gil, Michael Abecassis.  Northwestern University Feinberg School of 
Medicine, Chicago, IL.


Purpose: There is limited data on the association of renal function in kidney 
transplantation (KT) with quality of life (QOL). This study presents preliminary data 
on the association between estimated renal function and two non-transplant, but kidney-
specific QOL instruments. Methods: Data were available from 216 patients who were 
scheduled for or who had received KT at a single center. MDRD estimated glomerular 
filtration rate (eGFR) was calculated; patients completed the Kidney Disease Quality of 
Life Short Form (KDQOL-SF) and the Functional Kidney Symptom Index (FKSI). The 
KDQOL-SF was originally developed for patients with end-stage renal disease and the 
FKSI was developed for use in renal cancer. A mental and physical composite score (MCS 
and PCS) can be derived from the KDQOL-SF and an overall symptom score is derived 
on the FKSI. Nonparametric statistics were used to correlate eGFR with QOL scores. 
Results: Of the 216 patients, 60% were just before and 40% after KT, 43% were female, 
57% Caucasian and 17% African-American. Median age was 51 yrs, serum creatinine 1.5 
mg/dL, and eGFR 47 mL/min/1.73m2. Median FKSI score was 60/76. PCS 45 and MCS 
53 were within a standard deviation of the population mean of 50. There was modest to 
poor correlation between eGFR, PCS, MCS, and FKSI scores (rho 0.29, 0.24, and 0.44 
respectively, all p<0.01). Less than 20% of the variance in QOL was accounted for by 
eGFR, even among patients with eGFR < 60 (p < 0.05). Conclusions: eGFR is not highly 
correlated with QOL scores from the KDQOL-SF or the FKSI. This low association is 
not due to inadequate power and more likely reflects the poor specificity of the QOL 
instruments to this population. There remains a need for a QOL instrument that is responsive 
to important clinical changes in KT
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Cyclosporine (CyA) Very Low Dose with Everolimus (E) High Dose Is 
Associated with Better Outcomes in Renal Transplant Patients with Respect 
to Standard Treatment  Elisabetta Bertoni, Giuseppina Rosso, Maurizio 
Salvadori.  Renal Unit, Careggi University Hospital, Florence, Italy.


Aim of the study was to compare in cadaveric renal transplant recipients efficacy of 
CyA very low dose with E high dose with respect to CyA standard dose with enteric coated 
mycophenolate sodium, EC-MPS (M).


In a randomized, prospective, monocenter, open study, patients were enrolled to receive 
either E (C0 8-10 ng/ml) + CyA (C2 250-300 ng/ml) + steroids or M (1440 mg/day) + 
CyA (C2 500-700 ng/ml) + steroids. 56 patients were enrolled in group E, 50 in group M. 
Efficacy was evaluated at 3 and 12 months. Data analysis has been made per protocol and 
statistics were made by t-test, χ² and Kaplan-Meier when appropriate.


Both groups were similar for gender, recipient and donor age, dialysis duration, cold 
ischemia and mismatch. Both groups did not differ for post-transplant hospitalization (E 
24.77 vs M 24.57 days) and biopsy proven acute rejection rate (E 18.8% vs M 18.2%). E 
patients had lower incidence of delayed graft function (DGF) with respect to M patients 
(22.6% vs 40.9%;p<0.05; RR 0.65).1-year graft survival was 95% in group E and 88% in 
group M; p=NS. CyA dose at 1 year was lower in group E (1.52±0.67 vs 2.55±0.79 mg/kg; 
p<0.0001). eGFR (Cockcroft-Gault) was higher in group E (81.64±32.67 vs 62.62±22.81 ml/
min; p<0.001).Systolic blood pressure was lower in group E (124.9±14.64 vs 131.1±13.23 
mmHg; p=0.03). Hemoglobin blood levels were slightly lower in group E (12.62±1.42 
vs 13.01±1.3 g/L; p=NS; RR for anemia 1.302).Serum cholesterol was similar in both 
groups (E 219.1±47.20 vs M 207.2±38.8 mg/dl; p= NS) but E patients used more statins 
(RR=1.49). 24 hours proteinuria was higher in group E (519.7±77.31 vs 296.7±33.42 
mg/24 hours; p=0.01).


In conclusion CyA low dose in combination with Everolimus high dose compared to 
CyA standard dose with EC-MPS is associated with DGF lower incidence, slightly better 
1-year graft survival rate, a significantly higher GFR and lower systolic blood pressure. 
Everolimus high dose results in a trend to lower hemoglobin blood levels, similar cholesterol 
blood levels with higher administration of statins and higher 24- hour proteinuria.
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Analysis of Clinical and Immunologic Factors Associated with Failure 
of Densensitization in Highly Sensitized Patients Treated with IVIG and 
Rituximab  Joseph Kahwaji,1 Ashley Vo,1 Mieko Toyoda,2 Nancy Reinsmoen,3 
Alice Peng,1 Rafael Villicana,1 Stanley C. Jordan.1  1Comprehensive Transplant 
Center, Cedars-Sinai Medical Center, Los Angeles, CA; 2Transplant Immunology 
Laboratory, Cedars-Sinai Medical Center, Los Angeles, CA; 3HLA Laboratory, 
Cedars-Sinai Medical Center, Los Angeles, CA.


Purpose:To identify the characteristics of highly HLA sensitized (HS) patients who 
failed a desensitization protocol consisting of IVIG and rituximab. Methods: Patients 
with persistant unacceptable crossmatches after undergoing desensitization with IVIG 
and rituximab were identified. Demographics and PRAs before and after desensitization 
were examined. The state of T-cell activation and the allo-specific immune response with 
the Cylex and allo-CFC assays were evaluated. Results:20 patients were identified. Their 
mean age was 51 years. 60% were female, 40% were caucasian, and 5% were hispanic. 
90% were listed for a deceased donor. 60% had previous transplants. The average Class I 
and Class II PRAs were 87 +/-17% and 63 +/-40% prior to desensitization and 81 +/-23% 
and 57 +/-31% after desensitization (p=NS). The average allo-CFC post desensitzation was 
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10 +/- 15 (normal<5 gamma interferon units) and the average T-cell activation(Cylex) was 
497 +/-127 (normal 250 +/-150 ng ATP/ml). 65% continued to have antibodies with high 
standard fluorescence intensity (SFI). Conclusions:1)Failure of desensitization is associated 
with persistantly high PRAs and mulitple antibodies with high SFIs post-desensitzation. 
2)This cohort exhibited high CD4-T-cell reactivity and allo-specific immune responses.3)
Patients with a history of prior renal transplant and listed for a DD may be at increased 
risk for not achieving an acceptable crossmatch.4)Additional desensitization, including 
plasmapheresis, may be warranted.
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Epithelial Phenotypic Changes (EPC) Are Cellular Markers for Active 
Renal Fibrogenesis  Yi-Chun Xu-Dubois,1,2,3 Edith Baugey,1 Julie Peltier,2 
Nacéra Ouali,2 Alexandre Hertig,1,2 Magali Colombat,4 Nathalie Vittoz,1 Jesper 
Kers,1,5 Chantal Jouanneau,1 Eric Rondeau.1,2  1INSERM U702, Tenon Hospital, 
Paris, France; 2Nephrology, Tenon Hospital, Paris, France; 3Public Health, 
Tenon Hospital, Paris, France; 4Pathology, Tenon Hospital, Paris, France; 
5Pathology, Academic Medical Centre, Amsterdam, Netherlands.


In spite of continuous debate in epithelial origin of myofibroblast, our previous results 
clearly showed a good predictive value of early epithelial phenotypic changes (EPC), first 
step of epithelial mesenchymal transition (EMT) for later renal graft fibrosis and decline 
of graft function. To understand the underlying mechanism involved in this EPC associated 
fibrogenesis, we studied the tubular epithelial expression (by immunostaining) of connecting 
tissue growth factor (CTGF, an important pro-fibrogenetic cytokine), heat shock protein 
47 (Hsp47, a chaperon protein for collagen synthesis), laminin [a member of extracellular 
matrix (ECM)of tubular basement membrane(TBM) ], and snail (a transcriptional factor, 
the key initiator of EMT) in 76 adult renal transplant patients and their association with 
EPC markers (vimentin and beta catenin). We found that CTFG, hsp47, laminin and snail 
were colocalized with EPC markers in tubular epithelial cells. By correlation analysis, 
the scores of CTGF, hsp47, laminin and snail were closely correlated with EPC marker 
vimentin with correlation coefficiency R=0.816, P<0.0001, n=59; R=0.913, P<0.0001, 
n=44; R=0.827, P<0.0001, n=60; and R=0.918, P<0.0001, n=63 respectively. In addition, 
with the help of laminin staining, we observed clearly the integrity loss of TBM, as well 
as the evident cell shape change suggesting a favorable condition for migration of these 
EPC positive cells into the interstitium. In conclusion, in addition to the potential ability 
of myofibroblast generation, tubular epithelial phenotypic changes indicate an active 
state of these epithelial cells for renal fibrogenesis which could not be seen by standard 
morphological analysis.
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Contribution of a Health Quality of Life Questionnaire to Evidence 
Variables Associated with Quality of Life in Renal Transplant Recipients  
Stéphanie Gentile,1 Bertrand Dussol,2 Valérie Moal,2 Elisabeth Jouve,1 Sylvie 
Palazzolo,1 Roland Sambuc,1 Serge Briançon,3 Yvon Berland.2  1Department 
of Public Health, Faculty of Medicine-University Aix Marseille II, Marseille, 
France; 2Department of Renal Transplantation, Hopital de la Conception, 
Marseille, France; 3Department of Public Health, Faculty of Medicine-
University Henri Poincaré – Nancy 1, Nancy, France.


Background. Health quality of life is a valid marker of outcomes in renal transplantation. 
In a previous work, we have validated a specific questionnaire, the Renal Transplant Quality 
of Life (ReTransQol1), in a large population of French renal transplant recipients (RTR). 
Five dimensions were assessed: physical health (PH), mental health, medical care, fear of 
losing the graft, and treatments (TR).


The aim of the study was to identify variables associated with health quality of life 
in RTR.


Method: a cross sectional study was conducted in France in a nationally representative 
sample of 1000 RTR. We collected data from the ReTransQol and from a medical 
questionnaire including treatments and their side effects. Multiple linear regressions analysis 
were performed for each dimensions of the ReTransQol.


Results: unemployment, female gender, and low educational standard were significantly 
associated with a lower level of quality of life. In the same way, non-compliance, side 
effects related to treatments, post-transplantation complications (hospitalizations whatever 
the cause, acute rejection episodes or infections), and comorbidities (diabetes mellitus, high 
BMI, cardiac failure…) were also associated with a lower level quality of life. PH and TR 
dimensions were the most affected dimensions.


Conclusion We have identified key variables associated with a lower quality of life 
in RTR. A prospective study is now underway to determine which of these variables are 
predictive of the quality of life.


1: Health Qual Life Outcomes. 2008 Oct 13;6:78
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Successful Renal Transplantation in a 10 Year Old Boy with Factor 
H Associated Atypical Hemolytic Uremic Syndrome (aHUS) with 
Plasmapheresis and Eculizumab  Therese C. Jungraithmayr,1 Johannes Hofer,1 
Walter Mark,1 Reinhard Würzner,1 Franz Schäfer,3 Kay O. Kliche,2 Lothar B. 
Zimmerhackl.1  1Pediatrics, Medical University, Innsbruck, Austria; 2Alexion 
Pharma Germany GmbH, Munich, Germany; 3Pediatric Nephrology, Ruprecht-
Karls-University, Heidelberg, Germany.


Purpose: Patients with aHUS and mutations in factor H have a high risk for recurrence 
after renal transplantation. Here we report for the first time a successful treatment with the 
C5 antibody Eculizumab after transplantation in a child.


Method: Complement was determined in serum as C3 and C4 level and by concentration 
of C5b-9 before and after activation with Zymosan (Elisa).


Results: A now 10 year old boy with onset of the disease at age 4years with a 
heterozygous mutation of factor H (W1183C) received a renal transplant. After the initial 
episode with hemolytic anemia (Hb 4,5, LDH 2,800 U/l), low platelets (16,000) and renal 
failure he received dialysis and plasma therapy. Despite weekly plasma exchange (PE) 
his renal function declined with time. In 11/2008 he received a cadaver kidney from a 15 
year old donor with immediate post transplant function. Immunosuppression consisted 
of prednisone, mycophenolate mofetil and tacrolimus. Before and after transplantation 
he received daily PE. In between the sessions platelets decreased and complement C3 
remained low. At day 10 after transplantation he received Eculizumab 600 mg i.v.. The 
infusion was repeated on postoperative day 18 amd then consicutively every 14 days. C3 
and thrombocytes normalized and no PE was performed after infusion. Eculizumab is a 
humanized monoclonal antibody against C5 which inhibits formation of C5b-9 marketed 
as Soliris for paroxysmal nocturnal hemoglobinuria. 6 month after transplantation the boys 
renal function is excellent an no signs of hemolysis or complement activation as measured 
by C3 and C5b-9 are present.


Conclusion: Eculizumab normalized activated complement after renal transplantation 
and a successful transplantation of this high risk patient could be achieved. Eculizumab is 
a promising new drug for treatment of atypical HUS. www.hemolytic-uremic-syndrome.
org


*supported by Jubiläumsfond, Austria (LBZ) and GPN (TCJ)
Disclosure of Financial Relationships: nothing to disclose
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Barriers to Kidney Transplantation for African Americans: Provider 
Beliefs about Deficits in Patient Education, Mistrust, and Individual/
Social Responsibility  Bessie A. Young,1 Clarence Spigner,2 Georgia Galvin,1 
Janice Sabin,3 Courtney Rees,2 Dedra Buchwald,4 Connie Davis.1  1Division of 
Nephrology, University of Washington, Seattle, WA; 2Health Services, School of 
Public Health, University of Washington, Seattle, WA; 3School of Social Work, 
University of Washington, Seattle, WA; 4Division of General Internal Medicine, 
University of Washington, Seattle, WA.


Purpose: We examined provider perceptions of barriers to transplantation among 
African Americans including deficits in chronic kidney disease (CKD) patient education 
about transplantation, patient characteristics, and social determinants.


Methods: We conducted semi-structured key informant interviews with transplant 
nephrologists, nephrologists, transplant surgeons, and other providers to determine 
perceptions of barriers to transplantation for African Americans patients. Interviews were 
audio recorded and transcribed to hardcopy for content analysis. We developed an analysis 
matrix using four major categories from the interview guide which engendered 10 major 
themes embedded in the transcripts.


Results: Of 92 letters sent, 44 health providers agreed to be interviewed.The majority 
were nephrologist (58.7%), while 8.7% were transplant nephrologists, and 4.3% transplant 
surgeons. The average age was 48 yrs, 54.3% were male, and 80% were white. Only a quarter 
of providers (26.7%) felt educational materials addressed their concerns. Health providers 
desired more face-to-face interaction, saw existing education materials as largely inadequate, 
recognized patient mistrust and fear, and viewed disparities as more than just a racial issue. 
Providers viewed lifestyle and co-morbidities as exacerbating factors and expressed both 
patient and institutional responsibility for transplant and CKD disparities.


Conclusion: A majority of providers reported that patient transplant educational 
materials are inadequate. In addition, we found a tension in provider perceptions of 
responsibility for transplant racial disparities between notions of personal, social, and 
institutional determinants.


Disclosure of Financial Relationships: nothing to disclose
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Blood Group ABO Incompatible Kidney Transplantation  Madelon van 
Agteren, Michiel G. H. Betjes, Willem Weimar.  Nephrology and Transplantation, 
Erasmus Medical Center, Rotterdam, Netherlands.


Because of the shortage of cadaver kidneys and the superior outcome after living 
donor kidney transplantation there was a need for expanding the living donor kidney 
transplantation program. We explored the possibility of blood group ABO incompatible 
(ABOi) kidney transplantation.


Since 2006 we performed 28 blood group ABOi kidney transplantations. The 
desensitization protocol consisted of Rituximab, immunoadsorption (number of sessions 
depending on the anti-donor blood group antibody titer) and IVIG. Two weeks prior 
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to transplantation Tacrolimus, MMF and prednisolon were started. At day 14 after 
transplantation the mean creatinine amounted to 117 micromol/l and 3 months post 
transplantation 130 micromol/l. In 23 per cent we diagnosed acute humoral rejection. 
Graft survival after 1 year is 93 percent. We did not observe any adverse events as a 
result of the desensitization. The number of infectious complications were comparable 
with ABO compatible transplantations. We conclude that blood group ABO incompatible 
kidney transplantation can be succesfully performed and extend the living donor kidney 
program.


Disclosure of Financial Relationships: nothing to disclose
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Prospective Adaptation of Tacrolimus Daily Dose by Pretransplant 
Pharmacogenetic in Renal Transplant Recipients  Eric Thervet,1 Marie 
Anne Loriot,2 Stephane Barbier,3 Matthias Buchler,4 Maxence Ficheux,5 
Gabriel Choukroun,6 Christophe Legendre,1 Olivier Toupance,7 Guy Touchard,8 
Jo Rivalan,9 Bruno Moulin,10 Corinne Alberti,11 Philippe Beaune.2  1Service 
de Transplantation, Hopital Necker & Universite Descartes, Paris, France; 
2Service de Biochimie, HEGP, Paris, France; 3Nephrology, CHU, Rouen, 
France; 4Nephrology, CHU, Tours, France; 5Nephrology, CHU, Caen, France; 
6Nephrology, CHU, Amiens, France; 7Nephrology, CHU, Reims, France; 
8Nephrology, CHU, Poitiers, France; 9Nephrology, CHU, Rennes, France; 
10Nephrology, CHU, Strasbourg, France; 11Biostatistique, Robert Debre, Paris, 
France.


CytochromeP450 3A5 (CYP3A5) polymorphisms are associated with tacrolimus (TAC) 
dose requirements. CYP3A5 expressers (CYPA5*1 carriers) need a higher daily dose to 
achieve trough level (C0) than non expressers (CYP3A5*3/*3). The aim of this study was 
to demonstrate prospectively the role of pharmacogenetic pretransplant adaptation for 
pharmacokinetic and clinical outcome in renal transplant recipients (RTR).


In this multicenter open-label trial, 280 de novo RTR were randomized at day0 to receive 
TAC from day7 according to CYP3A5 genotype (group A, 0.30 mg/kg/d in CYP3A5*1 
carriers or 0.15 mg/kg/d in CYP3A5*3/*3) vs. a control group (usual daily dose, group B, 
0.20 mg/kg/d). Patients also received biological induction, MMF and steroids. At the end 
of the follow-up, 111 and 115 patients were available for analysis.


There was no difference between the 2 groups for baseline characteristics. In group A 
vs. group B, a significantly higher proportion of patients reached targeted C0 at D3 (43% 
vs. 29%, p=0.03), targeted C0 was reached in 75 % of patient by D8 vs. D25 (p<0.001) 
and the total numbers of dose adaptation were 420 vs. 280 (p=0.03). Patient, graft survival 
and the acute rejection incidence were excellent in both groups (99% vs. 100 %, 99% vs. 
98% and 7.1 % vs. 8.9 % for group A and group B respectively).


Conclusion: Prospective adaptation of TAC daily dose according to CYP3A5 
polymorphisms allows a higher proportion of patients to reach the targeted C0. C0 is 
also obtained faster and with less need for dose adaptation. Clinical benefit is still to be 
demonstrated.


Disclosure of Financial Relationships: nothing to disclose
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Influence of BMI Mismatch on Allograft Outcomes in Living Donor 
Kidney Transplants  Julie Lin, Peter Gaccione, Molly E. McGovern, Steven 
M. Brunelli.  Renal Division, Brigham and Women’s Hospital, Harvard Medical 
School, Boston, MA.


Background: Donor and recipient body mass index (BMI) have been reported to 
influence kidney allograft outcomes, but how BMI mismatch in living donors and their 
recipients affect graft survival is not well defined.


Methods: We analyzed available BMI data in 12,290 adult living kidney donor-recipient 
pairs in UNOS/OPTN database who underwent transplantation between January 2004 
and April 2008. Categories of BMI (kg/m2) included <25, 25-29.9, 30-34.5, and >35; the 
magnitude of BMI mismatch was calculated for each pair and ranged from -3 (recipient 
heavier by 3 BMI categories) to +3 (donor heavier by 3 BMI categories with 0 (donor and 
recipient with the same BMI category) as the referent. Cox proportional hazards modeling 
was used to assess predictors of death-censored allograft survival.


Results: Only 35% of living kidney transplant donor pairs were in the same BMI 
category; 45% of pairs differed by one category, 16% by 2 categories, and 4% by 3 
categories. With a mean follow up of 1.8 years, 503 recipients (4.1%) reach allograft failure. 
After adjustment for degree of HLA matching, donor age and ethnicity plus recipient age, 
ethnicity, diabetes, dialysis-dependency, and delayed graft function (DGF), a mismatch by 3 
BMI categories suggested increased risk for allograft failure in heavier recipients (HR 1.33, 
95% CI 0.79 to 2.26) as well as heavier donors (HR 1.49, 95% CI 0.79 to 2.83), but neither 
association was statistically significant. Increased risk for allograft failure was associated 
with older donor age (HR 1.01, 95% CI 1.005 to 1.021 per year increase), African-American 
donors (HR 2.17, 95% CI 1.31 to 3.58 compared to Caucasians), dialysis-dependency (HR 
1.32, 95% CI 1.08 to 1.61), HLA matching (HR 1.85, 95% CI 1.06 to 3.24 for <=4/6), and 
DGF (HR 7.96, 95% CI 6.44 to 9.84).


Conclusions: The majority of living kidney donor-recipient pairs have BMI mismatch, 
but this is not significantly associated with allograft survival. Older donor age and African-
American race, degree of HLA mismatching and dialysis-dependency at time of transplant 
are associated with poorer allograft survival.


Disclosure of Financial Relationships: nothing to disclose
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Endogenous Melatonin Rhythm before and after Kidney Transplantation  
Marije Russcher,1 Birgit C. P. Koch,1 Carlo A. Gaillard,1 Elsbeth Nagtegaal,1 
Pieter M. Ter Wee.2  1Clinical Pharmacy, Internal Medicine, Meander Medical 
Center, Amersfoort, Netherlands; 2Nephrology, VU University Medical Center, 
Amsterdam, Netherlands.


Purpose
The pineal hormone melatonin plays a major role in circadian sleep-wake rhythm. 


Recently, we have found that the nocturnal endogenous melatonin rise, which is associated 
with the onset of sleep propensity, is absent in hemodialysis (HD) patients. Information 
on melatonin rhythm after kidney transplantation (kidney Tx) is limited. The aim of this 
pilot-study was to characterize the rhythm of melatonin after kidney transplantation and 
compare it to the melatonin rhythm in the same patient when on hemodialysis.


Methods
Melatonin concentrations in saliva in 7 patients were sampled during 5 consecutive 


time-points at 7, 9, 11 pm and 7 and 9 am the next morning. The melatonin concentrations 
after kidney transplantation were compared to the melatonin concentrations that were 
measured in the same patient when on hemodialysis. Subjective sleep was measured with the 
Epworth Sleepiness Scale (ESS). The exposure to melatonin was estimated by calculating the 
area under the melatonin concentration curve (AUC). The increase in melatonin production 
was calculated as the ratio between AUC after kidney Tx and on HD.


Results
The mean age was 53 years and 2 female patients were included. In 4 out of 7 subjects 


the nocturnal melatonin saliva concentrations reached normal levels of at least 4 pg/ml. In 
the 3 other patients, melatonin concentrations after kidney Tx were decreased compared 
to HD. The subjective sleep score (ESS) of all patients was significantly correlated to the 
increase in melatonin production (R=0,76; p=0,049).


Conclusion
Nocturnal endogenous melatonin concentrations normalised after kidney transplantation 


in 4 out of 7 patients. The mechanism whereby melatonin production is restored after kidney 
transplantation in some patients, but not all patients, needs to be evaluated in a larger study 
population. The significant correlation between subjective sleep score and melatonin rise 
warrants follow-up research on the use of exogenous melatonin and the management of 
sleep disturbances in patients after kidney transplantation.


Disclosure of Financial Relationships: nothing to disclose
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Living Kidney Donation: Prediction of GFR from Echografic Renal 
Dimensions  Carlo Donadio.  Internal Medicine – Nephrology, University of 
Pisa, Pisa, PI, Italy.


The evaluation of potential living kidney donors requires an accurate study of renal 
function and morphology. GFR is often evaluated from serum creatinine (SCr), cystatin C 
(SCys), creatinine clearance (CCr), or is predicted using formulae based on SCr or SCys. 
Ultrasound scanning evaluates morphology and dimensions.


The aim of this study in 66 potential donors (F 46, M 20) aged (25-73 years) serum 
creatinine (0.5 -1.3 mg/dL) was to evaluate the possibility to estimate GFR from echographic 
renal dimensions.


GFR was measured as the renal clearance of 99mTcDTPA. Serum creatinine (SCr) 
and cystatin C (SCys) were measured with standard laboratory methods. Then GFR was 
estimated with Cockcroft & Gault (CG-CCr) and MDRD formulae (MDRD-GFR), and 
from SCys (Cys-GFR). Conventional gray scale renal ultrasound scanning was performed. 
Total and parenchymal renal volumes were estimated with ellipsoid formulas. Then GFR 
was predicted from renal dimensions on the basis of their relationship with GFR.


Measured GFR ranged between 52 and 213 ml/min; mean renal length between 9.5-13,1 
cm; total renal volume between 189 and 567 cm3; total parenchymal volume 160 and 496 
cm3. Renal volume had the highest correlation coefficient with GFR.


The correlation with GFR was statistically significant for SCys and for all estimates, 
not for SCr. GFR predicted from renal volume had the highest correlation with true 
GFR. Its accuracy as indicator of a GFR<80 ml/min was similar to that of CG-CCr and 
MDRD-GFR and better than that of Cys-GFR. However, the mean prediction errors 
versus true GFR ranged 20.0-34.5 ml/min. GFR predicted from renal volume had the 
lowest prediction error.


The measurement of renal dimensions gives a more accurate prediction of GFR 
than some prediction formulas based on serum creatinine and cystatin C. The direct 
measurement of GFR remains the reference method to assess renal function in potential 
kidney donors.


Disclosure of Financial Relationships: nothing to disclose
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Rapamycin-Induced CD8 Suppressor Cells: IL-10 Effects  Basset El 
Essawy,1,2 Jong Soo Lee,1 Christophe Mariat,1 XinXiao Zheng,1 Terry Strom.1  
1Harvard Medical School, Boston, MA; 2Al Azhar University, Egypt.


Introduction: By using Foxp3GFP knockin mice, we have shown previously that 
Rapamycin (RPM) but not Cyclosporine (CsA) induces CD8+Foxp3+ suppressor cells. 
RT-PCR analysis revealed high expression of Foxp3, IL-10 and CTLA-4 in FACS-sorted 
CD8+GFP(Foxp3)+ cells as compared to CD8+GFP- cells. However, too few CD8+Foxp3+ 
suppressor cells could be recovered for further functional analysis. Because that some 
studies suggest RPM induces immunosuppressive effects via induction of IL-10 and that 
our CD8+Foxp3+ cells express high endogenous IL-10 message, we hypothesize that co-
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administration of RPM with a recombinant IL-10/Fc of a long in vivo half-life may exert 
synergy and possibly expand CD8+Foxp3+ suppressors. Methods: Four groups of C57BL/6 
(H-2b) CD4 knockout mice (having CD8 cells only, n=6 per group) were transplanted with 
DBA/2 skin (H-2d). The 1st group was treated with RPM 3mg/kg for 3 consecutive days 
and then every other day for two weeks; the 2nd group was treated with IL-10/Fc protein 
5µg/kg every other day for 5 doses; the 3rd group was treated with both RPM and IL-10/Fc 
same doses and duration, and the 4th group did not receive any treatment. For comparison, 
4 groups of C57BL/6 CD8 knockout mice (having CD4 cells only, n=4 per group) were 
transplanted and treated in exactly the same way. Results: IL-10/Fc alone was ineffective and 
it impairs, not improves, the graft survival in CD4 KO mice regardless of RPM treatment. 
IL-10/Fc also failed to improve graft survival in CD8 KO mice.


Conclusion: Rapamycin-induced CD8 suppressors may act independently of IL-10, 
and the immunostimulatory potential of IL-10/Fc should be taken into account for designing 
further therapies.


Disclosure of Financial Relationships: nothing to disclose
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Immunosupression by Preconditioning with Agonists of Adenosine A1 
Receptor  Oshri Naamani,1 Sigal Nakav,1 Cidio Chaimovitz,2 Moshe Zlotnic,2 
Amos Douvdevani.1,2  1Department of Clinical Biochemistry, Ben-Gurion 
University of the Negev, Beer-Sheva, Israel; 2Department of Nephrology, Soroka 
Medical Center, Beer-Sheva, Israel.


Background: Adenosine modulates inflammatory responses by engaging four different 
G protein-coupled receptors. We previously reported that activation of the adenosine A1 
receptor (A1R) upregulates the anti-inflammatory A2A receptor (A2AR). In the present study, 
we examined whether preconditioning of A1R reduces inflammation and attenuates the 
immune reaction to allograft.


Methods: C57BL mice were transplanted with allogeneic skin graft or subcutaneously 
with Pectoralis Major muscle of BALB/C mice. Skin grafts were followed for rejection and 
muscle grafts were removed at day 7; the mRNA levels of cytokines and T cells markers 
were analyzed by real-time PCR. Mixed lymphocyte reactions (MLR) of splenocytes 
from preconditioned C57BL mice with cells from BALB/C mice were done to assess 
lymphocyte reactivity.


Results: Preconditioning with A1R agonist (CCPA, 0.1mg/kg) 24 hr before 
transplantation reduced the graft mRNA levels of the pro-inflammatory cytokines TNFα 
(61%), INF-γ (41%), IL-15 (66%) and IL-17 (20%). In contrast, preconditioning enhanced 
the expression of the regulatory T-cell (Tregs) markers foxp3 (164%), CD39 (118%) and 
CD73 (192%).


Upon removal of bandage at day 5 we observed marked inflammation of the skin 
grafts in untreated animals, with a rate of 50% failure of graft implantation (4 of 8 
animals) while in preconditioned mice we observed less inflammation and all grafts 
were implanted successfully. MLR assays with splenocytes from preconditioned animals 
showed a significant decrease in proliferation. In further MLRs, A2AR agonist treatment 
reduced proliferation while A2AR antagonist succeeded to block the inhibitory effect of 
preconditioning.


Conclusion: Our data indicates that A1R-agonist preconditioning which upregulates 
the anti-inflammatory A2A receptor reduces the inflammatory and immune response to 
allogeneic graft challenges.


Disclosure of Financial Relationships: nothing to disclose
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Alloantigen Specific T Regulatory Cells Induced In Vitro, Are Double 
Positive CD4+CD8+CD25+T Cells  Bruce M. Hall,1 Nirupama D. Verma,1 
Catherine E. Robinson,1 Karren Plain,1 Rochelle Boyd,1 Giang Tran,1 Chuanmin 
Wang,2 Alexander Bishop,2 Suzanne J. Hodgkinson.1  1Immune Tolerance 
Labortatory, University of New South Wales, Sydney, NSW, Australia; 2Centenary 
Institute, Sydney University, Sydney, NSW, Australia.


Natural CD4+CD25+Foxp3+T cells can be expanded in vivo by culture with alloantigen 
and IL-2 or IL-4 to produced more potent alloantigen specific Tregs that suppress 
alloactivation of CD4+CD25- effector T cells in vitro and in vivo (Blood 2009, 113:2:479-
487). We observed that after 3-4 days in culture 10-30% of the CD4+CD25+Tregs express 
CD8 and are double positive CD4+CD8+CD25+. We examined whether the re-expression 
of CD8 identified the alloantigen specific Tr.


Alloactivated DA CD4+CD25+T cells were cultured with fully allogeneic 
PVG stimulator cells and IL-2 for 4 days. The capacity of CD4+CD8-CD25+ and 
CD4+CD8+CD25+ subpopulations to suppress in a limiting dilution mixed lymphocyte 
culture against PVG and third party Lewis stimulators was examined. CD4+CD8-
CD25+Tregs capacity to suppress PVG heart rejection mediated by naïve CD4+T cells 
was examined in an adoptive transfer assay.


CD4+CD8+CD25+Tregs alone and the original populations containing both 
CD4+CD8-CD25+ and CD4+CD8+CD25+Tregs suppressed proliferation to PVG at 
1:32 – 1:64, whereas the CD4+CD8-CD25+T cells did not suppress below 1:1 similar 
naïve CD4+CD8-CD25+T cells. In the adoptive transfer assay, 5x105Tr from the whole 
population of alloactivated T suppressed PVG, but not third party heart graft rejection 
mediated by 5x106 naïve CD4+T cells and induced tolerance. 5x105 CD4+CD8-CD25+T 
cells did not suppress rejection (p<0.05) and rejection times were not different to controls 
given 5x106 naïve CD4+T cells. We also found normal DA rats with an allograft, either 
rejecting or where tolerance was induced, had 20% of CD25+T cells that expressed both 
CD4 and CD8 whereas normal host have 10%.


Re-expression of CD8 by CD4+CD25+T cells upon alloactivation with IL-2, identifies 
the cells with increased suppressor activity and may be a selection marker for further 
expansion of Tregs with enhanced potency.


Disclosure of Financial Relationships: honoraria: Novartis; ownership: UNSW; 
patent: New South Innovations.
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RhoH Deficiency Ameliorates Transplant Rejection and Autoimmunity by 
Impaired T Cell Function  Stefan Porubsky,1 Shijun Wang,1 Eva Kiss,1 Mahnaz 
Bonrouhi,1 Tatjana Dorn,2 Cord Brakebusch,2 Hermann-Josef Gröne.1  1Cellular 
and Molecular Pathology, German Cancer Research Center, Heidelberg, 
Germany; 2Biomedical Institute, University of Copenhagen, Copenhagen, 
Denmark.


BACKGROUND: RhoH is a hematopoietic-system-specific member of the family 
of small GTPases involved in intracellular signaling. T-cells of RhoH-deficient mice 
have been shown to have a defect of development and T-cell receptor (TCR) signaling, 
but other organs and the life expectancy of RhoH-deficient mice are unaffected. AIMS: 
1) To explore in vivo the potential benefit of RhoH-deficiency in clinically relevant 
situations, such a kidney transplantation, in which T-cell inhibition is desirable. 2) To verify 
whether the less effective thymic negative selection of T-cells caused by the weaker TCR 
signaling in RhoH-deficient mice is accompanied by increased autoimmunity.METHODS: 
Histomorphological and functional evaluation of allogenic kidney transplants in RhoH-
deficient recipient mice during acute and chronic rejection. Investigation of the occurrence 
of spontaneous autoimmunity in aged RhoH-deficient mice. Induction of experimental 
autoimmune encephalomyelitis (EAE) in RhoH-deficient mice. RESULTS: In the settings 
of murine allogenic kidney transplantation RhoH-deficiency led to an extensive reduction 
of acute and chronic rejection with a significantly improved graft function. RhoH-deficient 
T-cells showed lower activation and cytokine secretion in mixed lymphocyte reaction. 
Unlike mutations of some other members of the TCR-signaling cascade, RhoH-deficiency 
did not lead to an increased autoimmunity. Moreover RhoH-deficiency mitigated, instead 
of aggravated, the course and outcome of experimental autoimmune encephalomyelitis. 
CONCLUSIONS: These results point to the exceptional potential of RhoH inhibition to be 
able to notably suppress adaptive immune responses without apparent adverse effects, so 
that RhoH might be considered as a new target for immunosuppressive therapy.


Disclosure of Financial Relationships: nothing to disclose







J Am Soc Nephrol 20: 2009 Water, Urea, Vasopressin (Meeting-Within-a-Meeting) 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


822A


SA-PO3115


Angiotesin II Receptor Blockade Protects Klotho, an Anti-Aging Gene, 
in Chronic Cyclosporine Nephropathy  Hye Eun Yoon, Jung Yeon Ghee, 
ShanGuo Piao, Ji-Hyun Song, Dong He Han, Bum Soon Choi, Cheol Whee 
Park, Yong Soo Kim, Chul Woo Yang.  Transplant Research Center, Seoul St. 
Mary’s Hospital, The Catholic University of Korea, Seoul, Korea.


Background: Klotho is a suppressor gene of multiple aging phenotypes. This study 
evaluated the role of renin-angiotensin system (RAS) in Klotho gene expression in 
experimental model of chronic cyclosporine (CsA) nephrotoxicity.


Methods: Three separate experiments were performed. Fist, mice were treated with 
losartan (LSRT, 100 mg/L), an angiotensin II receptor blocker, on a normal salt diet 
(NSD) or low salt diet (LSD). Second mice were treated with CsA (30mg/kg) for one 
or four weeks on a NSD or LSD. Third, mice on a NSD or LSD were treated with CsA 
and LSRT for 4 weeks. The expression of Klotho mRNA and protein, histopathology, 
and tissue expression of angiotensinogen were evaluated. The oxidative stress level was 
assessed by urinary 8-hydroxy-2’-deoxyguanosine (8-OHdG) excretion as a mechanism 
of Klotho gene regulation.


Results: The LSD significantly decreased Klotho expression compared to the NSD 
(p<0.05), and the administration of LSRT reversed it. On the NSD, CsA treatment for 4 
weeks markedly decreased Klotho expression compared to CsA treatment for 1 week 
(p<0.05). On the LSD, Klotho expression was significantly decreased by CsA treatment 
for 1 week (p<0.05) and almost completely suppressed by CsA treatment for 4 weeks. 
Concurrent administration of LSRT with CsA significantly increased Klotho expression, 
improved tubulointerstitial fibrosis, decreased tissue angiotensinogen expression and 
decreased urinary 8-OHdG level compared to the CsA group (p<0.05). There was a negative 
correlation between Klotho expression and tubulointerstitial fibrosis (r=-0.69, P<0.01), 
tissue angiotensinogen expression (r=-0.77, p<0.01), and urinary 8-OHdG excretion (r=-
0.64, p<0.01).Conclusion: Klotho gene is regulated by the RAS in chronic CsA nephropathy, 
and the regulation is mediated by resistance to oxidative stress.
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Effect of Conversion from Cyclosporine A to Sirolimus on Established 
Cyclosporine A-Induced Pancreatic Injury in Rats  Chul Woo Yang, Jung 
Yeon Ghee, Hyun Kuk Song, ShangGuo Piao, Ji-Hyun Song, Dong He Han, 
Hye Eun Yoon.  Transplant Research Center, Seoul St. Mary’s Hospital, The 
Catholic University of Korea, Seoul, Korea.


Sirolimus (SRL) is a new drug with both immunosuppressant and anti-proliferative 
properties that has a unique mechanism of action distinct from that of the calcineurin 
inhibitor (CNI). However, it is not undetermined whether SRL can be replaced in CNI-
induced diabetes mellitus (DM). We investigated the influence of switch from cyclosporine 
A (CsA) to SRL on established CsA-induced DM.


Sprague-Dawley rats were used, and four groups were included Vehicle (VHW), switch 
from olive oil to SRL groups (VHW+SRL), CsA withdrawal groups (CsAW) and switch 
from CsA to SRL groups (CsAW+SRL). All rats maintained on a low salt diet (0.05% 
sodium) were treated subcutaneously with VH (olive oil, 1mL/kg per day) and CsA (15mg/
kg per day) for 28 days. And then SRL (0.3mg/kg per day) was concurrently administered 
via subcutaneously to CsA and VH groups for 28 days. The effect of SRL on CsA-induced 
pancreatic injury after switch from CsA to SRL was evaluated by intraperitoneal glucose 
tolerance test (IPGTT), plasma insulin concentrations, blood glucose level and pancreatic 
β-cell morphology.


Blood glucose concentration, calculated AUC and did not differ between VH and CsA 
withdrawal group. In VHW+SRL groups, blood glucose concentration and calculated AUC 
(581±37 vs. 484±30 mg/dL min) were increased compared with VHW group (983±46 vs. 
484±30 mg/dL min). In the CsAW+SRL group, blood glucose concentration and calculated 
AUC were further increased compared with the VHW+SRL groups (983±46 vs. 581±37 
mg/dL min, p<0.05). Immunoreactivity of insulin in the CsAW+SRL group was lower than 
other three groups. Plasma insulin level did not differ between VH and CsA withdrawal 
groups, but VHW+SRL group showed significantly decreased plasma insulin concentration 
compared with the VH group (3.90±0.27 vs. 4.38±0.35 mg/dL min, p<0.05). In CsAW+SRL 
group, plasma insulin level was further decreased compared with the VH/SRL groups 
(3.70±0.21 vs. 3.90±0.27 mg/dL min, p<0.05). In conclusion, switch from CsA to SRL 
does not improve pancreatic injury caused by CsA.
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Web-Based Registry for Cytomegalovirus (CMV) Infection and Disease 
after Pediatric Renal Transplantation – Interim Report  Reinhard Feneberg,1 
Lutz T. Weber,2 M. Oellerich,3 B. Toenshoff.1  1Univ. of Heidelberg, Heidelberg, 
Germany; 2Univ. of Munich, Munich, Germany; 3Univ. of Goettingen, 
Goettingen, Germany.


Background: According to the European Best Practice Guidelines, chemoprophylaxis 
with ganciclovir (GCV) or valganciclovir (VGCV) is advisable for patients after renal 
transplantation at high risk for developing CMV-associated complications. Oral GCV 
is no longer available, oral VGCV is not yet licensed for pediatric patients. Preliminary 
data suggest that prophylactic VGCV is effective in pediatric patients, but because of the 


10-fold higher oral bioavailability of VGCV, there may be a risk for dose-related adverse 
drug reactions such as leucopenia. We therefore set up the infrastructure for therapeutic 
drug monitoring (TDM) of VGCV and an open-access web-based registry (http://www.
ped-tpl.org) to document drug exposure, efficacy and safety.


Results: VGCV was dosed according to the current recommendation: dose (mg) = 7 
x body surface area (m²) x CrCL (ml/min/1.73 m²), up to a daily maximal dose of 900 mg. 
Because the risk for leucopenia increases at a GCV-AUC0-24 > 60 mg x h/L corresponding 
to a 24 h trough concentration of 0.8 mg/L, and the trough level correlates reasonably 
well with the corresponding AUC (r=0.69), a proportional VGCV dose reduction was 
recommended at a trough concentration >1.2 mg/L. Currently, eleven participating centers 
included 84 patients. Their mean 24 h trough GCV plasma concentration was 0.62 ± 0.54 
mg/L. In none of the patients receiving VGCV or GCV chemoprophylaxis, severe adverse 
drug reactions were recorded.


Conclusions: This interim strategy including TDM of GCV concentrations and 
documentation on the web-based registry is a reasonable approach for successful 
chemoprophylaxis of CMV infection and disease in pediatric renal transplant recipients.


Disclosure of Financial Relationships: nothing to disclose
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Countercurrent Multiplication May Not Provide an Accurate Explanation 
for the Axial Osmolality Gradient in the Outer Medulla  Harold E. Layton, 
Anita T. Layton.  Department of Mathematics, Duke University, Durham, 
NC.


It has been long believed that the osmolality gradient along the cortico-medullary axis 
of the mammalian outer medulla is sustained by a process of countercurrent multiplication in 
which active NaCl absorption from thick ascending limbs is coupled with the counter-flow 
configuration of the descending and ascending limbs of the loops of Henle. However, aspects 
of anatomic structure (e.g., the physical separation of descending limbs from corresponding 
ascending limbs), physiologic experiments (e.g., those suggesting low water permeability 
in portions of thin descending limbs of short loops of Henle), and mathematical modeling 
studies (e.g., those which show that water-permeable descending limbs of short loops are 
not required for the generation an axial osmolality gradient) suggest that countercurrent 
multiplication may be an incomplete, or perhaps even erroneous, explanation. We propose an 
alternative explanation for the axial osmolality gradient: we regard the thick limbs as NaCl 
sources, and we hypothesize that the axial gradient is sustained by means of countercurrent 
NaCl and water exchange involving ascending vasa recta, thin descending limbs of long 
loops of Henle, and, in antidiuresis, outer medullary collecting ducts.


Disclosure of Financial Relationships: nothing to disclose
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Hypertonic Stress Up-Regulates Aquaporin-1 Expression in the Medulla 
of the Kidney through a TonEBP-Dependent Mechanism  Ana Andres-
Hernando, Miguel A. Lanaspa, Christopher J. Rivard, Nanxing Li, Robert W. 
Schrier, Tomas Berl.  Renal Diseases and Hypertension, University of Colorado 
Denver, Aurora, CO.


Expression of the aquaporin-1 channel in the inner medulla of the kidney is critical 
for the maintenance of water homeostasis and the operation of the urinary concentrating 
mechanism. We report that AQP1 expression in the inner medulla is markedly up-regulated 
by hypertonicity. In cultured mouse inner medullary collecting duct (IMCD3) cells, this 
increase is 6.8 ± 0.4-fold, (p<0.01) when comparing cells maintained at 300 mOsm/
kgH2O versus cells chronically exposed to 600 mOsm/kgH2O by addition of NaCl to the 
medium. In contrast, no significant up-regulation is observed when NaCl is substituted by 
urea. This up-regulation is dependent on the activity of the transcription factor associated 
with hypertonicity, TonEBP. Treatment of these cells with 10 mM of the TonEBP inhibitor 
Rottlerin decreases AQP-1 expression in hypertonically stressed cells by 91.2% (p<0.01). 
Furthermore, silencing TonEBP expression with specific shRNA technology also leads to 
a significant reduction in AQP1 expression (96.6%, p<0.01). We have determined that this 
reduction is directly dependent on the level of TonEBP expression in the cells. We have also 
identified a TonEBP consensus site at -811 bp upstream of the first exon of the AQP1 gene. 
By chromatin immunoprecipitation, we demonstrate that TonEBP binds to this consensus 
site within the promoter region of AQP1 under hypertonic stress. Deletion of this site in 
a luciferase reporter cassette containing the AQP1 mouse promoter region significantly 
diminishes luciferase signal under hypertonic stress (85.6%, p<0.01) as compared to the 
full-length AQP1 promoter. Finally, we show in mouse kidneys, that while both proximal 
tubular and thin descending limb cells express AQP1, in only the latter is TonEBP co-
expressed with AQP1. In conclusion, this data suggests that TonEBP is essential for AQP1 
expression in the medulla of the kidney under hypertonic conditions.


Disclosure of Financial Relationships: nothing to disclose
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Dysregulation of AQP2 in IgA Nephropathy: Involvement of Kallikrein-
Kinin System  Grazia Tamma,1 Mariateresa Rocchetti,2 Domenica Lasorsa,1 Ida 
Valentina Suriano,2 Marilena D’Atilia,2 Lisa Mastrofrancesco,1 Massimo Papale,2 
Maria Svelto,1 Giovanna Valenti,1 Loreto Gesualdo.2  1Department of General 
and Environmental Physiology, University of Bari, Bari, Italy; 2Department of 
Biomedical Sciences, University of Foggia, Foggia, Italy.


IgA nephropathy (IgAN) is the most common chronic glomerulonephritis worldwide 
whose diagnosis always requires renal biopsy. Clinical manifestation include proteinuria, 
in some cases edema, and hypertension. Anti-hypertensive drugs have been useful 
administrated to lower blood pressure and slower renal damage. Importantly, not all 
patients affected by IgAN respond significantly to the anti-hypertensive therapy with 
ACE inhibitors (ACEi). Therefore, the search of urinary biomarkers which helps to predict 
the clinical response to therapeutic treatment with ACEi would be very useful. We have 
recently shown that the patients with IgAN, not responders to ACEi therapy, excrete a 
very low level of kininogen compared with healthy subjects and ACEi responder patients. 
Moreover, we have also demonstrated that bradykinin, which derived from kininogen, 
counteracts the vasopressin regulated water channel AQP2 translocation at the apical 
plasma membrane of collecting duct principal cells. AQP2 is also excreted in the urine 
and can be considered a useful biomarker of kidney concentrating ability. Our pourpose is 
to evaluate urinary AQP2 in IgAN and its possible correlation to kallikrein-kinin system. 
Both urinary AQP2 and bradykinin were quantitated by ELISA. Interestingly we found 
that, compared to healthy subjects, urinary excretion of AQP2 was significantly higher in 
IgAN patients and a higher level was found in IgAN not responders. On the other hand 
urinary bradykinin was significantly lower in IgAN not responder compared to patients 
responsive to ACEi therapy. These data suggest that an increase in AQP2 excretion may be 
a useful biomarker associated to IgAN. Moreover low urinary bradykinin levels found in 
non responders with respect to responders, with urinary kininogen and AQP2 levels may 
represent a potential panel of predictive biomarkers for the clinical response to therapeutic 
treatment with ACEi.


Disclosure of Financial Relationships: nothing to disclose
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Differential, Phosphorylation Dependent Trafficking of AQP2 In Vitro  Yan 
Zhang, Ying Chen, Mary McKee, Dennis Brown, Hua Jenny A. Lu.  Center 
for Systems Biology, Program in Membrane Biology, Massachusetts General 
Hospital, Boston, MA.


AQP2 plays a critical role in mediating water homeostasis in mammals. The 
phosphorylation at its S256 is essential for the plasma membrane accumulation of AQP2 in 
response to vasopressin. More recently, populations of differentially phosphorylated AQP2 
at various amino acid residues, S261, S264 and S269 have been identified by phospho-
proteomics analysis. However, the specific role of these phosphorylation sites in AQP2 
trafficking has not been well defined. We hypothesize that differential phosphorylation of 
AQP2 can modulate its trafficking through their effects on the rate of endocytosis of AQP2. 
After pre-treatment with cycloheximide to inhibit new protein synthesis, we applied 20oC 
low temperature to cells to block the exit of recycling protein from the trans-Golgi network, 
therefore, endocytosed, recycling protein will accumulate inside cells. At 20oC, we noticed a 
gradual accumulation of AQP2 staining in the perinuclear region and reached a peak density, 
forming a cap like structure, named “perinuclear patch” in 2 hr. This “perinuclear patch” is 
partially stained with antibodies against GM130, rab11, rab5, EEA, clathrin and heat shock 
protein 70, suggesting a complex nature of mixed identities of multiple compartments. 
The rate of the formation of this “perinuclear patch” was investigated through time course 
analysis in cells expressing various phosphorylated or dephosphorylated AQP2 mutants. 
Our results reveal that phosphorylation at S256 causes significantly reduced endocytosis 
and patch formation compared to other phosphorylation mutants of AQP2. The overall 
accumulation of the “perinuclear patch” reaches a maximal density after cold block for 2 
hours with all mutants, but its size and intensity were 50% lower for the S256D mutant, 
mimicking S256 phosphorylation. Compared to the wild type AQP2, phosphorylation at 
S261 and S269 does not seem to have any significant impact on the rate of endocytosis of 
AQP2. To summarize, our results suggest that phosphorylation of S256, but not S261 or 
S269, results in an inhibition of perinuclear accumulation at 20°C, reflecting a decreased 
rate of endocytosis.


Disclosure of Financial Relationships: nothing to disclose
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Sex Differences in Vasopressin V2 Receptor Expression and Vasopressin-
Induced Antidiuresis  Jun Liu,2 Helen Tam,1 Wei Zheng,2 Hong Ji,2 Nikhil 
Sharma,1 Xie Wu,2 Michaele B. Manigrasso,1 Kathryn Sandberg,2 Joseph G. 
Verbalis.1  1Endocrinology & Metabolism, Georgetown University, Washington, 
DC; 2Nephrology & Hypertension, Georgetown University, Washington, DC.


The renal vasopressin V2 receptor (V2R) plays a crucial role in the physiological 
and pathophysiological processes associated with arginine vasopressin (AVP)-induced 
antidiuresis. The V2R gene is located on the X chromosome, and has a high probability of 
escaping X-inactivation. Because of this, we investigated whether there are sex differences 
in the expression and function of the renal V2R. We found that in normal Sprague-Dawley 
rat kidneys, V2R mRNA (measured by real-time PCR) and protein (measured by Western 
blotting) expression was 2.6- and 1.7-fold higher, respectively, in females compared to 
males (n=5,5; p<0.05). To investigate the potential physiological implications of this 


sex difference, we studied changes in urine osmolality (Uosm) induced by the AVP V2R 
agonist desmopressin. Female (F) and male (M) Sprague-Dawley rats (220-260g) were 
infused with different doses of desmopressin for 24h via osmotic minipumps and urine was 
collected in metabolic cages (n=3 M and 3 F for each dose). At all doses infused, females 
had a significantly greater relative increase in urine osmolality induced by desmopressin 
compared to controls than did males (0.1 ng/h: F=2.24-fold vs M=1.28-fold increase in 
Uosm; 0.5 ng/h: F=2.95-fold vs M=1.59-fold increase in Uosm; p=0.17 for interaction 
between dose and sex by 2-way ANOVA). Our results therefore demonstrate that female 
rats express more V2R mRNA and protein in their kidneys than males, possibly due to 
a failure of complete X-inactivation, and that this results physiologically in a greater 
sensitivity to V2R agonist administration. The potential pathophysiological implications 
of these results are that females may be more susceptible to the development of dilutional 
hyponatremia because of a greater sensitivity to lower levels of endogenously secreted 
AVP (supported by HL083428).


Disclosure of Financial Relationships: nothing to disclose
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Expression of AS160 in Collecting Duct Cell: A Negative Regulator for 
Exocytosis of AQP2  Hyo-Young Kim,1 Jung-Suk Lim,1 Hyo-Jung Choi,1 Jorgen 
Frokiaer,2 Soren Nielsen,2 Tae-Hwan Kwon.2  1Department of Biochemistry 
and Cell Biology, School of Medicine, Kyungpook National University, Taegu, 
Korea; 2Water and Salt Research Center, Institute of Anatomy, University of 
Aarhus, Aarhus, Denmark.


PI3K and Akt are known to be activated in response to vasopressin in the collecting 
duct. However, it is unclear whether PI3K/Akt plays a role in the regulation of AQP2 
trafficking. AS160 has recently been known as a novel Akt substrate of 160 kDa containing 
a Rab GTPase-activating protein domain. The present study aimed to examine whether 
Akt and AS160 play a role in regulation of AQP2 trafficking. The strategy was to examine 
whether AS160 knockdown in mouse cortical collecting duct cells (M-1 cells) by siRNA-
mediated gene silencing affects AQP2 trafficking. Short-term dDAVP treatment in M-1 cells 
stimulated phosphorylation of Akt (S473) and AS160. Conversely, the PI3K inhibitor LY 
294002 inhibited dDAVP-stimulated phosphorylation of Akt (S473) and AS160. Moreover, 
siRNA-mediated gene silencing of Akt1 significantly decreased dDAVP-stimulated 
phosphorylation of AS160, indicating that dDAVP-stimulated phosphorylation of AS160 
is mediated by PI3K/Akt pathway. AS160 knockdown significantly decreased dDAVP-
stimulated phosphorylation of AS160. Importantly, confocal laser scanning microscopy 
and semiquantification of AQP2 revealed that AS160 knockdown was associated with 
significantly increased AQP2 labeling density on the plasma membrane in the absence 
of dDAVP stimulation (123 ± 2% of control level, P<0.05, n=52 in each group). Taken 
together, the results suggest that PI3K/Akt pathway could play a role in AQP2 trafficking, 
at least in part, via the novel Akt substrate AS160. AS160, known to have Rab GTPase 
activity to target Rab proteins, plays a role as a negative regulator for exocytosis of AQP2 
in the collecting duct. Moreover, since phosphorylation of AS160 is known to inhibit its 
GAP activity, vasopressin-stimulated phosphorylation of AS160 would be, at least in part, 
required for AQP2 trafficking.


Disclosure of Financial Relationships: nothing to disclose
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Regulation of Aquaporin-2 Trafficking and Expression by Angiotensin II 
in Renal Collecting Duct Principal Cells Via V2 Receptor and cAMP, PKC, 
PKA Signaling Pathways  Chunling Li, Weidong Wang, Christopher J. Rivard, 
Miguel A. Lanaspa, Sandy Summer, Robert W. Schrier.  1Division of Renal 
Diseases and Hypertension, University of Colorado Denver, Aurora, CO.


Angiotensin II (ANG II) plays a major role in renal water and salt regulation. In 
the immortalized mouse renal collecting duct principal cells (mpkCCDcl4) cell line, we 
treated cells with ANGII and examined AQP2 protein expression, mRNA levels, and 
trafficking by immunoblotting, reversed transcription-polymerase chain reaction, and 
immunofluorescence. After 24 hr incubation, ANGII-induced AQP2 protein expression 
was observed at the concentration of 10-10 M and increased in a dose-dependent manner. 
ANG II (10-7 M) increased AQP2 protein expression and mRNA levels at ½, 1, 2, 6, 24 
hrs. Immunofluorescence studies showed that ANGII increased the membrane targeting of 
AQP2 from 30 min to 6 hr. Next, the signaling pathways underlying the ANGII-induced 
AQP2 expression were investigated. Pretreatment with the vasopressin V2 receptor (V2R) 
antagonist SR121463B (10-8 M) for 30 min, but not the angiotensin AT1 receptor (AT1R) 
antagonist losartan (3×10-6 M), blocked ANGII-induced AQP2 expression at 4 hours. The 
PKC inhibitor RO 31-8220 (5×10-6 M), the PKA inhibitor H89 (10-5 M), and an inhibitor 
of cAMP phophodiesterase IBMX (100 µM) blocked ANGII-induced AQP2 expression. 
In conclusion, ANG II regulates AQP2 protein and gene expression and trafficking in renal 
collecting duct principal cells. ANGII-induced AQP2 expression involves cAMP, PKC and 
PKA signaling pathways via V2R, but not the AT1R.
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Acute Depletion of PI4P at TGN Resulted in Increase of AQP2 Apical 
Trafficking in Polarized MDCK Cells, Delineating PKA Independent 
AQP2 Apical Pathway  Naofumi Yui, Eisei Sohara, Tatemitsu Rai, Sei Sasaki, 
Shinichi Uchida.  Department of Nephrology, Graduate School of Medicine, 
Tokyo Medical and Dental University, Tokyo, Japan.


It is well established that AQP2 is phosphorylated and transported to apical plasma 
membrane by PKA activation. Recently, we identified that FAPP2 knocked-down in 
MDCK cells reduced apical AQP2 and AQP2 phosphorylation by forskolin, indicating 
that FAPP2 mediates the transport of AQP2-bearing vesicles from TGN to subapical pools 
where AQP2 finally undergoes regulated apical transport. FAPP2 is also known to be an 
adapter protein for phosphatidylinositol-4-phosphate (PI4P). In this study, we further 
investigated PI4P involvement in the AQP2 apical sorting using phenylarsin oxide (PAO). 
PAO is a potent inhibitor for phosphatidylinositol-4 kinase (PI4K) which phosphorylates 
phosphatidylinositol (PI) to produce PI4P. Indeed, in our MDCK cells stably expressing 
AQP2, 20µM PAO treatment for 15 min disrupted the TGN localization of GFP-tagged 
FAPP2, demonstrating acute depletion of PI4P at TGN. We investigated the effect of PAO 
on the apical transport of AQP2 by side-specific biotinylation assay. In contrast to the 
effect of FAPP2 knockdown, apical AQP2 was markedly increased by PAO treatment. This 
increase was not blocked by H89, an inhibitor of PKA, and AQP2 phosphorylaton at S256 
was also not increased by PAO treatment. Endocytosis of AQP2 measured with cleavable 
sulfo-NHS-SS biotin was not decreased by PAO. These results demonstrated that apical 
insertion of AQP2 independent of PKA was increased by PI4P depletion at TGN. Further 
characterization of the PKA-independent apical AQP2 transport pathway may help to 
develop a new strategy for the treatment of diabetes insipidus caused by V2R mutations.


Disclosure of Financial Relationships: nothing to disclose
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PKA Phosphorylation of Recombinant Aquaporin-2 at Serine 256 Increases 
Its Water Permeability  Kayoko Eto,1 Yumi Noda,1 YuHua Li,1 Katsuki 
Kobayashi,1 Saburo Horikawa,2 Sei Sasaki.1  1Department of Nephrology, Tokyo 
Medical and Dental University, Tokyo, Japan; 2Division of Pathophysiology, 
Tokyo Medical and Dental University, Tokyo, Japan.


Vasopressin regulates body water homeostasis by determining the level of reabsorption 
of water from pro-urine through aquaporin-2 (AQP2) water channels. Vasopressin stimulates 
cAMP synthesis and subsequently activates protein kinase A (PKA) that phosphorylates 
AQP2 at serine 256, and this phosphorylation event is required to increase the water 
permeability and water reabsorption of collecting duct cells. It is established that AQP2 
phosphorylation at this site induces its apical membrane insertion, rendering the cell water 
permeable. However, whether this phosphorylation regulates water permeability of this 
channel still remains unclear. To clarify the role of AQP2 phosphorylation in its water 
permeability, we performed expression of recombinant human AQP2 in E. coli, purification 
and reconstitution into proteoliposomes. AQP2-liposomes were either subjected to in vitro 
PKA phosphorylation or not. AQP2 proteins not reconstituted into liposomes were removed 
by fractionating on Optiprep step gradients. Just before the measurement of osmotic water 
permeability (Pf), the proteoliposomes were extruded through polycarbonate filters with 
50 nm pores. PKA phosphorylation significantly increased Pf (nonphosphorylated AQP2, 
1.54 ± 0.08 x 10-5 m/s; phosphorylated AQP2, 2.86 ± 0.11 x 10-5 m/s; p < 0.01). We then 
examined the roles of AQP2 phosphorylation at serine 256 and serine 261 in the regulation 
of water permeability using the phosphorylation mutants reconstituted into proteoliposomes. 
The water permeability of the nonphosphorylation-mimicking mutant S256A-AQP2 (1.50 
± 0.11 x 10-5 m/s) was similar to nonphosphorylated wild type (WT)-AQP2, and that of 
the phosphorylation-mimicking mutant S256D-AQP2 (2.69 ± 0.25 x 10-5 m/s) was similar 
to phosphorylated WT-AQP2. The water permeability of S261A (1.46 ± 0.07 x 10-5 m/s) 
and S261D (1.49 ± 0.13 x 10-5 m/s) was similar to nonphosphorylated WT-AQP2. The 
present study shows that PKA phosphorylation of AQP2 at serine 256 increases its water 
permeability.
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A NPC Motif of AQP11, Instead of the NPA Motif of Known AQPs, Has 
an Important Role in Its Water Permeability  Masahiro Ikeda,1 Asaka Taki,1 
Kanako Muta,1 Sayaka Kawano,1 Natsuko Takamatsu,1 Katsuaki Ito,1 Kenichi 
Ishibashi.2  1Veterinary Pharmacology, University of Miyazaki, Miyazaki, Japan; 
2Medical Physiology, Meiji Pharmaceutical University, Tokyo, Japan.


Aquaporin-11 (AQP11) was recently identified and shown to be expressed at the 
proximal tubule in the kidney. AQP11-null mice do not survive past the neonatal period, 
presumably due to renal failure associated with renal cysts. Compared to the signature 
motifs of the conventional AQPs (AQP-0 - AQP-10), C-terminal NPA motif is conserved in 
AQP11, but AQP11 has an NPC motif instead of N-terminal NPA motif of the conventional 
AQPs. In this study we evaluated the role of the NPC motif in the water permeability of 
AQP11. Cell surface biotinylation experiments with CHO-K1 cells transiently expressing 
AQP11 revealed that AQP11 was mainly expressed in intracellular components. However, 
a significant amount of AQP11 was also detected at the plasma membrane. Mutation at 
the NPC motif (C101A) had no significant effect on plasma membrane expression level. 
When we measured the osmotic water permeability of the cells using swelling assay, cells 
expressing AQP11 had significantly increased osmotic water permeability (Pf = 11.8 +/- 7.6 
cm/s x 10-4, n = 6) compared with the mock cells (Pf = 1.6 +/- 3.6 cm/s x 10-4, n = 6). In 


contrast, osmotic water permeability of C101A mutant cells (Pf = 3.6 +/- 5.4 cm/s x 10-4, n = 
6) did not differ from that of the mock cells. Although the NPA motif of conventional AQPs 
is known to be important for a water-permeable pore formation, our observations suggest 
that the corresponding NPC motif of AQP11 is essential for its water permeability.


Disclosure of Financial Relationships: nothing to disclose
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Expression of Renal Aquaporins in a Rat Model of Human Sodium-Sensitive 
Hypertension  Giuseppe Procino,1 Francesca Romano,1 Lisa Mastrofrancesco,1 
Monica Carmosino,1 Grazia Tamma,1 Lucia Torielli,2 Patrizia Ferrari,2 Giuseppe 
Bianchi,2 Paolo Manunta,2 Maria Svelto,1 Giovanna Valenti.1  1Department 
of General and Environmental Physiology, University of Bari, Bari, Italy; 
2Division of Nephrology, Dialysis and Hypertension, University Vita-Salute 
San Raffaele, Milano, Italy.


Several studies indicate that the pathophysiology of essential hypertension depends 
on the inability of the kidney to excrete sodium at a normal blood pressure. In rats and 
humans, mutation of the cytoskeletal protein alpha-adducin (αADD) leads to the increase 
of the Na+K+-ATPase expression in renal tubular cells and, in turn, increases renal Na+ 
reabsorption leading to hypertension. It has been proposed that mutations of αADD may 
increase Na+K+-ATPase halflife by reducing its endocytosys at the basolateral membrane. In 
this study we tested the hypothesis that αADD mutations may also influence the expression/
trafficking of the major renal aquaporins (AQPs) contributing to the extracellular volume 
expansion observed in hypertension. The expression of AQP2-4 was measured in Milan 
hypertensive (MHS) rats, an animal model carrying mutations of the αADD. Age-matched 
Milan normotensive (MNS) rats were used as control. The abundance of AQPs mRNA 
was measured by qRT-PCR while AQPs abundance at protein level was semi-quantified by 
immunoblotting. Subcellular distribution of AQPs was evaluated by immunoperoxidase. 
In the kidney inner medulla, AQPs mRNA levels were not statistically different in MHS 
compared to MNS rats. At the protein level, AQP2-3 were not statistically different between 
MHS and MNS whereas AQP4 was dramatically upregulated in both young and adult MHS 
rats. This observation was also confirmed by immunoperoxidase.


Altogether, these results represent the first detailed analysis of the expression of renal 
AQPs in this animal model of human sodium-sensitive hypertension. We speculate that, 
as for the Na+K+-ATPase, the upregulation of the basolateral AQP4 observed in MHS rats 
could be related to αADD mutations. This might increase water reabsorption in kidney 
principal cells and contribute to the onset of hypertension.
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The Molecular Mechanism by Which ATP, Dopamine and Phorbol Esters 
Counteract Vasopressin-Induced Water Reabsorption  Marleen L. A. 
Kortenoeven, Michelle Boone, Joris H. Robben, Peter M. T. Deen.  Physiology, 
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands.


Water homeostasis is regulated by a wide variety of hormones in the renal collecting 
duct. Part of the water balance is regulated by AVP, which initiates a signalling cascade 
resulting activation of protein kinase A, insertion of AQP2 water channels in the apical 
membrane, and subsequent water reabsorption. Conversely, hormones, including 
extracellular purines and dopamine, which are thought to activate protein kinase C (PKC), 
antagonize AVP-induced water permeability.


Here, we investigated the pathways involved in the inhibition of AQP2 mediated water 
transport by these hormones in mpkCCD cells. Following pre-incubation with dDAVP for 
four days, addition of ATP, dopamine and TPA (phorbolester activating PKC) to the dDAVP-
containing medium induced the internalization of AQP2 and decreased its AVP-induced 
expression in mpkCCD cells. AQP2 degradation was completely blocked by co-incubation 
with chloroquine, indicating that AQP2 was degraded via lysosomes. AQP2 internalization 
and degradation coincided with Ser-261 phosphorylation and increased AQP2 mono-
ubiquitination. AQP2-K270R, which cannot be ubiquitinated, was not internalized by these 
hormones or TPA, indicating that AQP2 ubiquitination is essential for hormone-induced 
degradation. Interestingly, ATP and dopamine, but not TPA, decreased cAMP and AQP2 
mRNA levels when co-incubated with dDAVP, but, using mpkCCD cells stably transfected 
with a 3 kb AQP2 promoter luciferase reporter construct, only dopamine showed decreased 
AVP-induced AQP2 promoter-driven transcription.


Taken together, our results indicate that ATP, dopamine and TPA all counteract AVP 
by increasing AQP2 internalization and degradation via phosphorylation (at Ser-261) and 
ubiquitination (at Lys-270). Likely because of direct action of activated Gi/Gq, dopamine 
and ATP also reduce AVP-induced cAMP generation and AQP2 gene transcription 
(dopamine). The reduced AQP2 mRNA levels without reduction of AQP2 gene transcription 
with ATP may suggest that ATP reduces AQP2 mRNA by affecting its stability.
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Atrial Natriuretic Peptide and Nitric Oxide Antagonize Vasopressin-
Mediated Water Permeability in Inner Medullary Collecting Duct Cells  
Bayram Edemir, Jens Klokkers, Hermann Pavenstädt, Eberhard Schlatter.  
Medizinische Klinik und Poliklinik D, Universitätsklinikum Münster.


Arginine vasopressin (AVP) signaling increases water permeability in the collecting 
duct by phosphorylation of aquaporin-2 (AQP2) at S256 thereby mediating its insertion 
into the plasma membrane. Atrial natriuretic peptide (ANP) is a diuretic and natriuretic 
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factor, generating cyclic guanylate monophosphate (cGMP) via the natriuretic peptide 
receptor A (NPRA). Some studies also described that ANP inhibits AVP-elevated water 
permeability. However, the molecular mechanism is not well understood. Here we 
analyzed the mechanisms of ANP/NO on AQP2 regulation. We used primary cultured rat 
inner medullary collecting duct cells (IMCD) to detect changes of osmotically induced 
cell swelling kinetics with a calcein fluorescence quenching method. The ratio of plasma 
membrane bound versus cytosolic AQP2 immunofluorescence signal intensities served as 
indicator for AQP2 shuttling. Western blot analysis with an antibody against phosphorylated 
AQP2 was performed to quantify phosphorylation of AQP2 at S256. ANP stimulation 
alone had no influence on water permeability of IMCD cells. But in AVP pretreated 
cells ANP antagonized AVP enhanced water permeability in a concentration dependent 
manner. This effect of ANP was mimicked by 8-Br-cGMP and inhibited by the protein 
kinase G (PKG) inhibitor KT5823, indicating a cGMP/PKG mediated mechanism. The 
stimulation with sodium nitroprusside or BAY 58-2667, activators of the soluble guanylate 
cyclase, had the same effect as ANP. The PDE 5 inhibitor tadalafil in combination with 
low ANP concentrations inhibited AVP-mediated water permeability. The inhibitor or 
low ANP concentration alone had no effect. AQP2 membrane expression quantified from 
immunofluorescence correlated with kinetics of cell volume changes. In western-blot 
analysis AQP2 phosphorylation at S256 was decreased by ANP. In conclusion we have 
evidences that the diuretic effect of ANP is due to a cGMP/PKG dependent decrease of 
water permeability by a retrieval of AQP2 from the plasma membrane which is probably 
mediated by decreased phosphorylation of AQP2 at position S256.
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In Vivo Interaction between Vasopressin and Angiotensin: Effect on Water 
Channels and Urine Concentration  Weidong Wang, Chunling Li, Sandra 
Summer, Sandor Falk, Robert W. Schrier.  Division of Renal Diseases & 
Hypertension, University of Colorado Denver, Aurora, CO.


There is some evidence for cross talk between vasopressin and ANG II intracellular 
signaling pathways. We therefore examined in vivo whether vasopressin-induced water 
reabsorption could be attenuated by ANG II AT(1) receptor blockade (losartan). On a 
low sodium diet (1mEq/day) dDAVP treated animals with or without losartan exhibited 
comparable renal function (Ccr 1.2 ± 0.1 in dDAVP + losartan (LSDL) vs. 1.1 ± 0.1ml/100g/
day in dDAVP alone (LSD), p>0.05) and renal blood flow (6.9 ± 0.6 in LSDL vs. 6.2 ± 
0.8ml/min in LSD, p>0.05). The urine output, however, was significantly increased in 
LSDL (2.5 ± 0.2 vs. 1.8 ± 0.2ml/100g/day, P<0.05) in association with decreased urine 
osmolality (2600 ± 83 vs. 3256 ± 110 mosmol/kgH2O, P<0.05) compared to rats in LSD. 
Immunoblotting revealed significantly decreased expression of medullary AQP2 (1.45 ± 
0.06 vs. 1.76 ± 0.10 in LSD, p<0.05) and AQP3 (1.34 ± 0.14 vs. 1.77 ± 0.11 in LSD, p<0.05) 
in LSDL compared with LSD. Cortical and medullary AQP1 expression was not changed 
in LSDL when compared with LSD. Although urinary sodium excretion was increased in 
LSDL compared to LSD, the expressions of NCC and NKCC2 were not different between 
two groups. In conclusion, ANG II AT(1) receptor blockade in DDAVP-treated rats on a low 
salt diet was associated with decreased urine concentration and decreased medullary AQP2 
and AQP3 expression, suggesting that ANG II AT(1) receptor activation plays a significant 
role in regulating aquaporin expression and modulating urine concentration in vivo.
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Vasopressin V1a Receptor Deficient Causes Type 4 Renal Tubular Acidosis 
(RTA)  Yuichiro Izumi,1 Yushi Nakayama,1 Hasiyet Memetimin,1 Hideki 
Inoue,1 Yukimasa Kohda,1 Kimio Tomita,1 Akito Tanoue,2 Hiroshi Nonoguchi.3  
1Department of Nephrology, Graduate School of Medical Sciences, Kumamoto 
University, Kumamoto, Japan; 2Department of Pharmacology, National 
Research Institute for Child Health and Development, Tokyo, Japan; 3Division 
of Kidney and Dialysis, Department of Internal Medicine, Hyogo College of 
Medicine, Nishinomiya, Hyogo, Japan.


Arginine Vasopressin is involved in the acid-base homeostasis in the kidney. Recently, 
we showed that Vasopressin V1a receptor (V1aR) in macula densa cells is required for the 
activation of renin-angiotensin-aldosterone and V2R-AQP2 system. We investigated the 
mechanism of acid-base homeostasis in V1aR deficient mice (V1aR-/-). In basal condition, 
lower arterial blood HCO3


- concentration and PCO2 in V1aR-/- than those in wild type 
(WT) indicated metabolic acidosis with respiratory compensation. V1aR-/- showed the 
decrease of urinary ammonia but not titratable acid excretion and hyperkalemia, which 
is compatible with type 4 RTA. In the NH4Cl loading condition, the net acid excretion in 
V1aR-/- was lower than that in WT due to the decrease of ammonia excretion. After the 
treatment with 9α-fludrocortisone, metabolic acidosis was restored to normal state by the 
increase in urinary ammonia excretion in V1aR-/-. Hyperkalemia in V1aR-/- reversed to 
hypokalemia while WT showed no significant change in K concentration. Western blot 
showed the decrease of Rhcg and H, K-ATPase expression with the increase in H-ATPase 
expression in V1aR-/-. 9α-fludrocortisone increased Rhcg and H, K-ATPase expression and 
decreased H-ATPase expression. Although 9α-fludrocortisone increased AE1 and pendrin 
expression, there was no changes between WT and V1aR-/-. In conclusion, the deficient of 
V1aR caused type 4 RTA by the reduction of ammonia excretion via decreasing Rhcg and 
H, K-ATPase expression and increasing H-ATPase expression.
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Regulation of Aldosterone Action by Vasopressin V1a Receptor in the 
Intercalated Cell  Kahori Hori,1 Miho Kimura,1 Yuichiro Izumi,2 Yushi 
Nakayama,2 Hasiyet Memetimin,2 Aritoshi Kida,1 Yukiko Hasuike,1 Yoshinaga 
Otaki,1 Kimio Tomita,2 Akito Tanoue,3 Takeshi Nakanishi,1 Hiroshi Nonoguchi.1  
1Division of Kidney and Dialysis, Dept of Internal Medicine, Hyogo College 
of Medicine, Nishinomiya, Hyogo, Japan; 2Dept of Nephrology, Kumamoto 
University Graduate School of Medical Sciences, Kumamoto, Japan; 3Dept of 
Pharmacology, National Research Institute for Child Health and Development, 
Tokyo, Japan.


We have shown that vasopressin V1a receptor (V1aR) deficient mouse caused type 4 
renal tubular acidosis by downregulation of H,K-ATPase and Rhcg and upregulation of 
H-ATPase (accompanying abstract by Izumi Y, et al.). To clearly identify the role of V1aR 
for acid-base regulation in the kidney, the new cell line of intercalated cells were established 
from transgenic rats expressing temperature-sensitive SV40 large T antigen. Real-time 
PCR revealed the presence of V1aR, AE1, pendrin, H-ATPase and H,K-ATPase with the 
absence of Vasopressin V2 receptor, aquaporin 2 and ENaC, which are compatible with 
the characteristics of type A and non-type A intercalated cells. The knockdown of V1aR 
by siRNA caused a reduction of V1aR mRNA by 60-80 % after 48 hr. The cells were 
further incubated with high dose of aldosterone (10-6 M) for subsequent 24 hr. Real-time 
PCR showed the changes of Rhcg, H,K-ATPase and H-ATPase mRNAs without changes 
in AE1 and pendrin mRNAs by V1aR knockdown. Western blot showed downregulation 
of Rhcg and H,K-ATPase with upregulation of H-ATPase by V1aR knockdown in the 
absence of aldosterone. Aldosterone increased Rhcg and H,K-ATPase expression and 
decreased H-ATPase abundance. Knockdown of V1aR decreased Rhcg and H,K-ATPase 
expression and increased H-ATPase expression in the presence of aldosterone. Although 
aldosterone increased pendrin and AE1 expression, knockdown of V1aR caused no changes. 
These data suggest that among aldosterone-related transporters, Rhcg, H-ATPase and 
H,K-ATPase are V1aR-dependent and AE1 and pendrin are V1aR-nondependent ones. 
In conclusion, V1aR regulates aldosterone action in type A intercalated cell via Rhcg, 
H,K-ATPase and H-ATPase.
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Renal Concentrating Mechanism in COX-2 Deficient Mice  Rikke 
Norregaard,1,2 Boye L. Jensen,4 Pernille B. L. Hansen,4 Peter Bie,4 Sugarna 
Thavalingam,4 Soren Nielsen,1,3 Jorgen Frokiaer,1,2 Kirsten Madsen.4  1Water 
and Salt Research Center, University of Aarhus; 2Institute of Clinical Medicine, 
University of Aarhus; 3Insitute of Anatomy, University of Aarhus, Aarhus, 
Denmark; 4Physiology and Pharmacology, University of Southern Denmark, 
Odense, Denmark.


Previous data suggest that intrarenal PGE2 counteracts renal epithelial Na+ and water 
reabsorption and lowers urine concentrating ability. Recent data show that hypothalamic 
PGE2-EP1 receptors promote urine concentrating ability through stimulation of vasopressin. 
We hypothesized that COX-2 promotes urine concentrating ability through stimulation of 
vasopressin in the hypothalamus.


To address this, COX-2 knock out mice (COX-2-/-) on a pure C57/Bl6 background 
were subjected to water deprivation. Hypothalamus was examined for vasopressin mRNA 
and peptide levels and vasopressin receptor V2 as well as aquaporins and sodium transport 
proteins were measured in renal tissue. In the hypothalamus, vasopressin mRNA and peptide 
levels were increased in COX-2-/- mice compared to WT littermates. Hypothalamic COX-2 
mRNA was not altered by water deprivation. Gross morphology of the renal medulla was 
not altered in COX-2-/- mice. Medullary interstitial osmolality was higher in COX-2-/- 
compared to WT and increased to a similar extent after water deprivation. Urine osmolality 
was lower in COX-2-/- mice compared to WT littermates. Baseline abundance and apical 
targeting of vasopressin-regulated transport protein AQP2 was increased in COX-2-/- kidneys 
compared to WT and increased significantly more after water deprivation. AQP3 protein 
was upregulated in COX-2-/- mice and further increased in response to water deprivation. 
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The protein abundance of vasopressin V2 receptor and Na+-K+-2Cl- cotransporter (NKCC2) 
decreased in COX-2-/- kidney medulla.


The data are compatible with the notion that COX-2 products promote urine 
concentrating ability through a local renal effect on collecting duct water permeability with 
compensatory stimulation of hypothalamic vasopressin stores in COX-2-/- mice.
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Activation of ENaC by ADH Is Required for Maximal Urine Concentration 
by the Mouse Collecting Duct  Vladislav Bugaj, Oleh Pochynyuk, James D. 
Stockand.  Physiology, UT HSC, San Antonio, TX.


We combined patch clamp electrophysiology with the freshly isolated, split-open 
murine collecting duct (CD) preparation to directly test the dogma that this ion channel is 
a physiologically important target of vasopressin (ADH). Surprisingly, this previously has 
not been done. We asked specifically whether ADH affects ENaC activity distinguishing 
between acute and chronic effects, as well as, parsing the cellular signaling pathway 
and molecular mechanism of regulation. In addition, we quantified possible synergistic 
regulation of ENaC by ADH and aldosterone correlating this with a requirement for distal 
nephron Na+ reabsorption during water conservation versus maintenance of systemic Na+ 
balance. We find in paired experiments that ADH significantly increases ENaC activity 
within 1 minute by increasing channel open probability in a sustained but reversible 
manner. This activation was dependent on adenylyl cyclase (AC) and PKA. Chronic water 
restriction (18-24 hrs.) and pre-treatment of isolated CD with ADH (∼30 min.) resulted in a 
similar increase in open probability. In addition, these latter maneuvers also increased the 
number active ENaC in the apical membrane. Inhibition of AC but not PKA decreased the 
number of active ENaC in the apical membrane suggesting involvement of complementary 
effectors in addition to PKA during regulation of ENaC number. Stressing animals with 
either and both water and salt restriction revealed an important effect of ADH on ENaC open 
probability and number, as well as, frequency during states of water conservation. ENaC 
activity was increased by the need to conserve both water and Na+ in a synergistic manner. 
These latter results reveal a quantitatively important action of ADH on ENaC suggesting 
that distal nephron Na+ reabsorption mediated by this channel contributes to maintenance 
of water reabsorption. In addition, our results support that the combined actions of ADH 
and aldosterone on ENaC are required to achieve maximally concentrated urine.
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Molecular Clock Is Involved in Predictive Circadian Adjustment of Renal 
Function: Evidence from the Distal Nephron and Collecting Ducts  Annie 
Mercier Zuber,1 Gabriel Centeno,1 Sylvain Pradervand,2 Svetlana Nikolaeva,1 
Olivier Bonny,1 Dmitri Firsov.1  1Department of Pharmacology and Toxicology, 
University of Lausanne, Lausanne, Switzerland; 2DNA Array Facility, University 
of Lausanne, Lausanne, Switzerland.


Renal excretion of water and major electrolytes exhibits a significant circadian rhythm. 
This functional periodicity is believed to result, at least in part, from circadian changes 
in secretion/reabsorption capacities of the distal nephron and collecting ducts. Here, we 
studied the molecular mechanisms underlying circadian rhythms in the distal nephron 
segments, i.e. distal convoluted tubule (DCT) and connecting tubule (CNT) and, the cortical 
collecting duct (CCD). Temporal expression analysis performed on microdissected mouse 
DCT/CNT or CCD revealed a marked circadian rhythmicity in the expression of a large 
number of genes crucially involved in various homeostatic functions of the kidney. This 
analysis also revealed that both DCT/CNT and CCD possess an intrinsic circadian timing 
system characterized by robust oscillations in the expression of circadian core clock genes 
(clock, bma11, npas2, per, cry, nr1d1) and clock-controlled Par bZip transcriptional factors 
dbp, hlf and tef. The clock knockout mice or mice devoid of dbp/hlf/tef (triple knockout) 
exhibit significant changes in renal expression of several key regulators of water or sodium 
balance (vasopressin V2 receptor, aquaporin-2, aquaporin-4, alpha-ENaC). Functionally, 
the loss of clock leads to a complex phenotype characterized by partial diabetes insipidus, 
dysregulation of sodium excretion rhythms and a significant decrease in blood pressure. 
Collectively, this study uncovers a major role of molecular clock in renal function.
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Demeclocycline Induces Diuresis by Affecting Adenylate Cyclase Expression, 
cAMP Production and Transcription of the Aquaporin-2 Water Channel 
Gene  Marleen L. A. Kortenoeven,1 Niels Hadrup,1 Michiel van der Brand,1 Jack 
F. M. Wetzels,2 Peter M. T. Deen.1  1Physiology, Radboud University Medical 
Center, Nijmegen, Netherlands; 2Nephrology, Radboud University Medical 
Center, Nijmegen, Netherlands.


Demeclocycline, an antibiotic of the tetracycline group, is well-known to cause 
diuresis, and is therefore used in the treatment of the syndrome of inappropriate antidiuretic 
hormone release (SIADH). Although it is clear that demeclocycline acts on the distal part 
of the nephron, the molecular mechanism by which demeclocycline induces diuresis is 
unknown.


To study this, polarized mouse cortical collecting duct (mpkCCD) cells were treated 
for 4 days with 1 nM deamino-8 D-arginine vasopressin (dDAVP) to induce endogenous 
expression of the water channel AQP2, and with 50 µM demeclocycline for the last 24 


hours. To study AQP2 transcription, mpkCCD cells stably-transfected with a 3 kb AQP2-
promoter luciferase reporter construct were used, which show a 2.5-fold increase in AQP2 
transcription with dDAVP.


In line with a reduction in water transport, as shown by others, minocycline and 
demeclocycline, but not tetracycline, reduced the abundance of AQP2 in dDAVP-treated 
mpkCCD cells. Demeclocycline reduced AQP2 expression time- and dose-dependently, 
with effects setting in at 50 µM and after 8 hours. The reduction of AQP2 abundance by 
demeclocycline was abolished by inhibiting protein synthesis by cycloheximide. This 
implies that demeclocycline affects AQP2 synthesis, which is mostly due to a reduced 
transcription. Indeed, in mpkCCD cells transfected with an AQP2-promoter-luciferase 
construct, luciferase activity, which indicates AQP2 transcription, was reduced by 
demeclocycline treatment. In addition, demeclocycline reduced cAMP production and 
reduced the expression of adenylate cyclases 3 and 6.


In conclusion, demeclocycline treatment reduces the AQP2 protein level in mpkCCD 
cells, indicating that demeclocycline induces diuresis by decreasing the AQP2 abundance 
in the collecting duct. Our results suggest that demeclocycline affects adenylate cyclase 
3 and 6 expression, resulting in reduced cAMP levels and, consequently, reduced AQP2 
transcription.
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Evidence for Cellular Conversion: Collecting Duct Cells Express Both 
Principal and Intercalated Cell Markers in Rats Recovering from Lithium-
Induced NDI  Francesco Trepiccione,1 Jeppe Praetorius,1 Giovambattista 
Capasso,2 Søren Nielsen,1 Birgitte M. Christensen.1  1Water and Salt Research 
Center, University of Aarhus, Aarhus, Denmark; 2Department of Nephrology, 
Second University of Naples, Napoli, Italy.


Lithium (Li) treatment has previously been shown to induce nephrogenic diabetes 
insipidus (NDI) and to alter the cellular composition of the collecting duct (CD) with an 
increase in the fraction of type-A intercalated cells (A-IC) in parallel with a decrease in 
the fraction of principal cells (PC). These changes reversed 4 weeks after ending treatment 
(AJP, 286: C952, 2004). This study aims to investigate the time course and the mechanism 
for this reversal process. Experimental rats were fed a LiCl enriched diet for 4 weeks (n=25) 
and in parallel control rats were given normal diet (n=25). After the Li diet, rats received 
normal diet for 0, 6, 12, 19 or 28 days (n=5 in each group). The Li-induced increase in 
urine output (p<0.001) and decrease in urine osmolarity (p<0.001) were reversed after 
12 days of recovery. Immunohistochemistry revealed long rows of A-IC along the CD 
after Li treatment. These alterations in the cellular composition reversed progressively to 
normal configuration after 19 days of recovery. After 6 days of recovery, double-labeling 
for AQP2 and AE-1 and for AQP4 and H+-ATPase revealed that several cells were labeled 
for both markers of PC and A-IC. Only exceptionally, double-labeled cells were seen in 
the control groups. The double-labeled cells appeared as single cells either between two 
PC or two A-IC. They were mainly located in the inner stripe of outer medulla, but also in 
the other segments of the CD. The frequency of these cells decreased with the reversal of 
the long row pattern of A-IC. In conclusion, the recovery from Li-induced polyuria occurs 
earlier than the reversal of the cellular changes in the CD. The cells labeled for both PC 
and A-IC markers may represent a transition phase in a potential differentiation of A-IC 
into PC. Thus, conversion of A-IC to PC could be a possible mechanism for the reversal 
of Li-induced cellular changes in the CD.
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Transporters Involved in the Urine Concentrating Mechanism Recover 
Differently after Discontinuing Lithium Administration  Mitsi A. Blount, 
Jae H. Sim, Rong Zhou, Christopher F. Martin, Lu Wei, Jeff M. Sands, Janet D. 
Klein.  Department of Medicine – Renal Division, Emory University, Atlanta, 
GA.


Patients receiving lithium therapy, an effective treatment for bipolar disorder, often 
present with acquired nephrogenic diabetes insipidus (NDI). The nephrotoxic effects of 
lithium can be detected 3 weeks after the start of treatment and many of these symptoms 
may disappear in a few weeks after lithium use is stopped. Most patients, however, 
still have a urine concentrating defect years after ending treatment. This prompted an 
investigation of the transporters involved in the urine concentration mechanism, UT-A1, 
UT-A3, AQP2 and NKCC2, after discontinuing lithium therapy. Sprague-Dawley rats fed 
a Li2CO3-supplemented diet produced large volumes of dilute urine after 14 days. After 
discontinuing lithium treatment, urine osmolality returned to normal within 14 days but urine 
volume and urine urea failed to reach basal levels. Western blot and immunohistochemical 
analyses revealed that both urea transporters UT-A1 and UT-A3 urea transporters were 
reduced at 7 and 14 days of lithium treatment and both transporters recovered to basal 
levels 14 days after discontinuing lithium administration. Similar analyses demonstrated 
a decrease in AQP2 expression after 7 and 14 days of lithium therapy. AQP2 expression 
increased over the 7 and 14 days following the cessation of lithium but failed to recover to 
normal levels. NKCC2 expression was unaltered during the 14-day lithium regimen but 
did increase 14 days after the treatment was stopped. In summary, the rapid restoration of 
UT-A1 and UT-A3 as well as the increased expression of NKCC2 are critical components 
to the reestablishment of urine concentration after lithium treatment.
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Characterization of Resistance of P2Y2 Receptor Knockout Mice to 
Lithium-Induced Nephrogenic Diabetes Insipidus  Bellamkonda K. Kishore,1 
Raoul D. Nelson,2 Donald E. Kohan,1 Noel G. Carlson,3 Yue Zhang.1  1Medicine, 
VAMC & Univ. of Utah, Salt Lake City, UT; 2Pediatrics, Univ. of Utah, Salt Lake 
City, UT; 3Neurobiology, Anatomy & GRECC, VAMC & Univ. of Utah.


Lithium (Li)-induced nephrogenic diabetes insipidus (NDI) is due to resistance of 
medullary collecting duct (mCD) to vasopressin. Purinergic signaling is known to oppose 
vasopressin action in mCD. Recently we reported that purinergic signaling mediated by 
P2Y2 and/or P2Y4 receptors plays a potential role in Li-induced NDI in rats (Zhang et al, 
AJP Renal 296: F1194-F1201, 2009). Our preliminary results also suggested that P2Y2 
receptor knockout mice (KO) are markedly resistant to Li-induced polyuria (Judge et al, 
JASN 17:31A, 2006; abstract). Hence, here we further characterized Li-induced NDI in 
KO mice in comparison with wild type (WT) mice. Groups of KO and WT mice (N = 5 per 
group) were fed normal or Li-added diet (40 mmol/kg food) for 14 days and euthanized. 
There were no significant differences between the KO and WT mice in daily Li-intake or 
terminal serum osmolalities or blood Li levels. However, Li-induced polyuria (increased 
urine output associated with decreased urine osmolality) was significantly (p < 0.05) less 
severe in KO as compared to WT mice. Li-induced decrease in AQP2 protein abundance in 
renal medulla was more severe in WT as compared to KO mice (82% vs. 56%, p < 0.02). 
This was accompanied by comparable significant decrease (54%) in mRNA expression of 
AQP2 in WT, but not in KO mice. Western analysis revealed that the sustained expression 
of AQP2 in KO mice was not related to changes in CREB protein. Interestingly, the Li-
fed WT, but not KO mice, showed a tendency for decreased expression of vasopressin V2 
receptor mRNA (45%, p = NS). Taken together these data suggest that (i) P2Y2 receptor 
alone can contribute significantly, if not fully, for Li-induced polyuria, and (ii) blunting 
of purinergic signaling has the therapeutic potential to protect against Li-induced NDI, 
without affecting Li-absorption from the gut or its blood levels.
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Potential Involvement of P2Y2 Receptor in the Diuresis of Post-Obstructive 
Uropathy in Rats  Yue Zhang,1 Donald E. Kohan,1 Raoul D. Nelson,2 Noel G. 
Carlson,3 Bellamkonda K. Kishore.1  1Medicine, VAMC & Univ. of Utah, Salt 
Lake City, UT; 2Pediatrics, Univ. of Utah, Salt Lake City, UT; 3Neurobiology, 
Anatomy & GRECC, VAMC & Univ. of Utah, Salt Lake City, UT.


Increased production of renal prostaglandin E2 (PGE2) has been implicated in the 
genesis of diuresis of post-obstructive uropathy (POU). In a preliminary communication 
we reported enhanced ATPγS-driven PGE2 release by inner medullary collecting ducts 
(IMCD) of rats in diuretic phase of POU (FASEB J 19: A58, 2005; abstract). Here we 
further characterized the nature of the enhanced purinergic signaling in POU. Male Sprague 
Dawley rats were subjected to either surgical bilateral ureteral obstruction for 24 h followed 
by release (BUO/R) or sham-operated (N = 8 per group). Rats were euthanized on day 7 
or 8 following the release of obstruction. BUO/R rats developed significant polydipsia, 
polyuria and urinary concentration defect, associated with approx. 2-fold increase in urinary 
excretion of PGE2, as compared to the sham-operated rats. Quantitative real-time RT-PCR 
revealed that P2Y2 receptor is the predominant P2Y receptor subtype expressed in inner 
medulla of sham-operated rats, whereas the expression of P2Y1, P2Y4 and P2Y6 receptors 
was very low (10-15% of P2Y2 expression). Following BUO/R, the relative mRNA 
expression of P2Y2 and P2Y6 receptors was increased by 2.7- and 4.9-fold respectively, 
without significant changes in P2Y1 and P2Y4 expression. When freshly isolated IMCD 
fractions were challenged with different nucleotide agonists (ATPγS, ADP, UTP, or UDP), 
both BUO/R and sham-operated groups responded to only ATPγS and UTP and released 
PGE2. However, the stimulated PGE2 release by IMCD of BUO/R in the presence of 
ATPγS and UTP was much higher (320% & 228% vs. vehicle controls) as compared 
to sham-operated (168% & 130% vs. vehicle controls) rats. Taken together, these data 
suggest that enhanced purinergic-driven PGE2 production by IMCD in POU, which may 
contribute to the diuresis, is predominantly due to increased expression and activity of P2Y2 
receptor. Further studies are needed to understand the significance of marked increase in 
the expression of P2Y6 receptor in POU.
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PD Buffer Dependent Regulation of Peritoneal Aquaporin Expression, 
Mesothelial Cell Migration and of Free Water Transport  Yihui Zhai,1 
Gwendolyn Eich,1 Jacek Bloch,1 Meike Hoemme,1 Thilo Hackert,2 Franz 
Schaefer,1 Claus P. Schmitt.1  1Center for Pediatric and Adolescent Medicine, 
University of Heidelberg, Heidelberg, Germany; 2Department of Surgery, 
University of Heidelberg, Heidelberg, Germany.


Aquaporins (AQP) modulate not only water transport, but also cell migration, 
neoangiogenesis and CO2 transport across cell membranes. We recently demonstrated 
buffer dependent regulation of AQP1, 3, 9 and 11 in human peritoneal mesothelial cells 
treated with different PD fluids.


To investigate the underlying mechanisms and functional consequences of PD buffer 
dependent regulation of peritoneal AQP expression, we incubated human primary peritoneal 
mesothelial cells (HPMC) and human umbilical vein endothelial cells (HUVEC) with low 
GDP, pH neutral PD fluid containing bicarbonate buffer (BicaVera®, BPDF) and lactate 
buffer (Balance®, LPDF) and respective components of the PD fluids.


BPDF dose- and time- dependently increased AQP1 and 3 mRNA and protein in HPMC 
and AQP 1 expression in HUVEC, whereas LPDF had an opposite effect. ICC demonstrated 
increased AQP1 and AQP3 abundance in the HPMC membrane. The regulation of AQP1 
and 3 was mainly driven by the bicarbonate concentration and by pH and pCO2. BPDF 
induced ERK1/2 phosphorylation in HPMC; both ERK and PKC inhibition markedly 
reduced the BPDF-dependent upregulation of AQP1. Transwell migration assays showed 
a 294 ± 122% increase in the number of migrating cells treated with B-PDF than with 
L-PDF (P<0.05), wound healing assays an accelerated wound closure (+36.8 ± 10.7 % 
16-24 h after scratch, P<0.01). Migration velocity, assessed by time laps microscopy, was 
increased with BPDF (24 ± 3 vs. 10 ± 1 µm/h with LPDF, p<0.05). Specific AQP 1 but not 
AQP 3 knock down by siRNA largely abolished these effects. PET in rats demonstrated 
increased sodium sieving with B-PDF as compared to LPDF after 20 and 10 min with 2.3 
and 4.2 % glucose, respectively (P<0.05).


The PD buffer substance regulates peritoneal AQP expression pattern, mesothelial cell 
migration and peritoneal water transport capacity and may thus have important implications 
with respect to peritoneal membrane long term function.


Disclosure of Financial Relationships: nothing to disclose
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Renal Aquaporin Expression in a Rat Model of Decompensated Right-Sided 
Heart Failure  Christian D. Peters,1,2 Uffe K. Schou,1 Søren Nielsen,1 Jørgen 
Frøkiær.1  1Water and Salt Research Center, Aarhus University, Denmark; 
2Department of Nephrology, Aarhus University Hospital, Skejby, Aarhus, 
Denmark.


Aim: Examine renal aquaporin (AQP) expression in rats with decompensated right-
sided heart failure (DRHF) using pulmonary trunk banding (PTB).


Methods
13 male Wistar rats were randomized for PTB or sham operation. 3 weeks after 


operation all rats were placed in metabolic cages to evaluate renal function. The rats were 
subsequently subjected to blood sampling and invasive pressure measurements and post-
mortem organ examination. Expression of AQP1, AQP2 and S-256-phosphorylated AQP2 
was examined using Western blotting on samples from kidney cortex, inner medulla (IM) 
and inner stripe of outer medulla (ISOM).


Results
PTB rats developed distinct signs of DRHF: 71 % had ascites, 86 % had hydrothorax 


and 86 % had congestion of the liver. Systolic pressure in the right ventricle (RV) was 
significantly elevated (75 ± 7 vs. 26 ± 2 mmHg, p<0,05) and RV-weight increased 
significantly in PTB vs. sham (0,44 ± 0,02 vs. 0,22 g ± 0,01, p<0,001). Plasma aldosterone 
was significantly elevated in the PTB rats (1292 ± 159 vs. 355 ± 64 pg/ml, p<0,001) 
indicating activation of the renin-angiotensin-aldosterone-system (RAAS). Arterial blood: 
Significantly decreased pH, elevated K+ and decreased HCO3- but no change in pCO2 or 
Na+ in PTB compared with sham. Urine: Output, osmolality, Na+ and K+ concentration 
were unchanged. Fractional excretion of Na+ and K+ was also unchanged but GFR was 
significantly reduced in the PTB rats (3,0 ± 0,3 vs. 4,2 ± 0,2 ml•min-1•kg-1, p<0,05). Renal 
AQP2 abundance was significantly decreased in both IM (53% ±9, p<0,05) and ISOM (68% 
±11, p<0,05) in the PTB rats. Also p-AQP2 abundance decreased significantly in kidney 
IM (32% ±9, p<0,05) and ISOM (59% ±11, p<0,05) in the PTB rats. AQP1 expression in 
kidney cortex was unchanged.


Conclusion
PTB was not associated with water and sodium retention despite DRHF and activation 


of RAAS. A possible explanation could be that reduced cardiac output leads to renal 
hypoperfusion causing renal parenchymal ischemic injury especially in the distal tubulus 
resulting in a state of non-oliguric acute renal failure that blunts the RAAS-effect.


Disclosure of Financial Relationships: nothing to disclose


SA-PO3144


Chronic Vasodilation Mimics Plasma Volume Expansion (PVE) Seen in 
Pregnancy – Support for the Underfill Theory  Jennifer M. Sasser,1 Andrea 
Fekete,1,3 Chris Baylis.1,2  1Physiology and Functional Genomics, University of 
Florida, Gainesville, FL; 2Medicine, University of Florida, Gainesville, FL; 
3First Department of Pediatrics, Semmelweis University, Budapest, Hungary.


This study was designed to test the Underfill Hypothesis of pregnancy which proposes 
that an enlarged vascular compartment (due to systemic vasodilation and shunting of 
blood to the placenta) results in renal sodium and water retention and consequent PVE. 
Here, we produced chronic vasodilation by 14 days administration of sodium nitrite 
(NaNO2, 70 mg/kg/day via drinking water) to female Sprague Dawley rats. Blood 
pressure (via telemetry) was reduced by NaNO2 throughout the treatment period by an 
average of 7.6±1.9% but unchanged in control rats (CON, n=7/group). At day 14, PV was 
determined by Evans-blue dilution, and measurements were made of hematocrit (Hct), 
plasma osmolarity (Posm), sodium (PNa), and protein (CA) concentrations. As shown in 
the Table (*p<0.05 vs. CON), NaNO2 lowered Hct, Posm, PNa, and CA and increased PV. 
These responses resemble the responses to normal pregnancy with hemodilution (falls in 
hct and CA) due to marked PVE and decreased Posm and PNa. We previously observed 
similar hemodynamic changes with nifedipine (NIF). Our studies have indicated a role of 
increased inner medullary PDE5 on the sodium retention of pregnancy. Here, we found 
that inner medullary PDE5A mRNA expression was increased by both NIF (10 mg/kg/
day) and NaNO2 (1.7±0.1 and 1.9±0.2 relative densitometric units (RDU), respectively) 
vs control (1.4±0.1 RDU, p<0.05). Similarly, PDE5A protein expression was increased by 
both NIF and NaNO2 (3.8±0.3 and 3.7±0.3 RDU, respectively) vs control (2.9±0.2 RDU, 
p<0.05). Neither renal cortical nor aortic PDE5 expression was changed by vasodilation. 
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We suggest that a primary vasodilation produced by NIF or NaNO2 drives increased inner 
medullary PDE5 expression, which facilitates continual renal Na retention causing PVE 
and partial refilling of the vasculature.


Body Weight (g) Hct (%) PV (ml) Posm (mmol/L) PNa (mmol/L) CA (g/dL)
CON 243±4 44±0.9 8.4±0.6 304±2 154±1 6.6±0.1
NaNO2 250±5 38±0.4* 14±1.1* 296±1* 143±2* 6.1±0.1*


Disclosure of Financial Relationships: nothing to disclose
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Value of Leg Electrical Resistivity Measurement in Control the Hydrational 
Status in Patients with Nephrotic Syndrome  Feng Jiang,1 Taigen Cui,1 Yuhong 
Bo,1 Yilun Zhou,1 Zhongxin Li,1 Zengqi Bi.2  1Department of Nephrology, 
Peking Capital Medical University, Beijing Chaoyang Hospital, Beijing, 
China; 2Department of Nephrology, Peking Union Medical College Hospital, 
Beijing, China.


Background: For years, the bioelectrical impedance analysis has been widely used 
to evaluate the hydrational status in dialysis patients. However, its value in assessment 
and controlling the hydrational status in non-dialysis patients with kidney disease, such 
as nephrotic syndrome (NS), is little mentioned. The study aims at assessing the value of 
leg electrical resistivity (LER) measurement in controlling the hydrational status of NS 
patients.


Methods: The study investigated 28 NS patients with a mean age of 43.71 ± 16.81 
years, 40% of whom were female. The patients were divided into remission and relapse 
groups according to their serum albumin concentration (SA) and edema. 427 health persons 
were studied as control. The patient’s ECF% determined by LER (ECF%LER) was observed 
and compared with healthy control. The abnormal ECF% status of patients was corrected 
by LER dehydration equation.


Results: (1) There were significant correlations between LER and ECF% measured 
by Bromide dilution method (ECF%Br), and between ∆LER and ∆ECF% measured by 
ultrafiltration volume (ECF%Ultra). (2) The ECF% LER was significantly higher in relapse NS 
patients, but it was as the same in remission group as in healthy control. (3) The ECF% LER 
was close to that of control when the edema disappeared in relapse patients.


Conclusions: LER measurement is a simple, non-invasive and valuable method for 
controlling the hydrational status in patients with nephrotic syndrome.
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Urea Is Transported across Bladder Epithelial Cells in an In-Vivo Rat 
Model  David A. Spector,1 Jie Deng,1 Kerry J. Stewart.2  1Divs of Renal Medicine, 
Johns Hopkins Bayview Med Center; 2Cardiology, Johns Hopkins Bayview Med 
Center, Baltimore, MD.


Mammalian bladder epithelia (urothelia) is generally considered impermeable to urinary 
constituents. We developed an in-vivo rat model to study water and solute transport across 
urothelia. To determine the effects of animal hydration status on such transport we collected 
24 hr urines from groups (n=14-19) of ad-lib water & 2-day water-deprived or water-loaded 
rats, instilled 0.3 ml urine via urethral catheter into bladders (isolated by ureteral ligation) 
of anesthetized 250gm rats, and measured urine volume and concentrations of urea and 
other analytes in instilled and retrieved (after 60 min dwell) urine. Volume and analyte 
transport across epithelia was calculated as: instilled - retrieved, and differences within 
and between groups were compared.


Results. There was no change in urine vol in any group, but urine urea concentrations 
fell in 17/17 ad lib rats and 14/14 water-deprived rats, and rose in 16/18 water-loaded 
rats. Animal hydration status affected absolute and percent net urea transport (table). Net 
urea transport in groups of water-deprived or -loaded rats instilled with their own ad lib 
urine(table,columns 5,6) was similar to that of ad lib animals- suggesting that hydration 
status effect was mediated via urine, rather than bladder, factor(s). Regression analysis 
(not shown) showed a strong direct relationship between initial urine urea concentration 
and resultant urea tranport.


animal hydration status ad lib deprived loaded deprived 
(ad lib urine)


loaded 
(ad lib urine)


initial UN concentration, 
mg/dl (SEM) 2735 (248) 6184 (357)∗ 371 (67)∗ 2600 (207) 2744 (249)
UN concentration change, 
mg/dl (SEM) - 514 (76) - 2687 (401)∗ + 25 (18)∗ - 683 ( 151) - 594 (81)
percent change, (SEM) - 18.1 ( 2.2) - 40.9 (5.2)∗ + 14.5 (6.3)∗ -23.9 (4.1) - 20.7 (2.0)
∗ = p < 0.05 vs other groups


Changes in urine Osm, creatinine, Na, K,and Cl were directionally similar to urea, but 
absolute and percent transported were highly variable.


Conclusions: Urea and other solutes are transported across rat urothelia, with magnitude 
and direction mediated, in part, by animal hydration status.
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Large-Scale LC-MS/MS Analysis of Collecting Duct Phosphoproteome 
Reveals Three Vasopressin-Regulated Phosphorylation Sites on Urea 
Transporter (UT-A)  A. D. Bansal,1,2 J. D. Hoffert,1 T. Pisitkun,1 M. A. Knepper.1  
1NIH, Bethesda, MD; 2NYU School of Medicine, New York, NY.


Protein phosphorylation is an important component of vasopressin signaling in the 
collecting duct. We used liquid chromatography tandem mass spectrometry (LC-MS/MS) 
techniques to study vasopressin signaling in isolated rat IMCD suspensions in response 
to treatment with the vasopressin analog dDAVP (30 min, 1 nM). Phosphospecific 
immunoblotting for phospho-Ser256 on aquaporin-2 (AQP2) was used to confirm 
response to dDAVP. By employing sample fractionation through strong cation exchange 
and phosphopeptide enrichment, and processing LC-MS/MS data with multiple proteomic 
search algorithms, we expanded the size of the existing IMCD phosphoproteome database 
from 372 to 1,182 unique phosphoproteins. Quantitative data using a label-free method on 
an LTQ-Orbitrap platform showed that dDAVP caused a significant (p<0.05) change in the 
phosphorylation of 32 of 537 quantified phosphopeptides. Previously identified changes 
in AQP2 phosphorylation were confirmed. In addition, phosphopeptides corresponding to 
three sites on the vasopressin-sensitive urea transporter increased significantly (p<0.02, 
paired T-test, n=5 pairs) in abundance in response to dDAVP (Ser84, 488% increase; Ser486, 
433% increase; Ser499, 376% increase). Immunoblotting demonstrated that dDAVP did not 
increase total urea transporter protein (isoforms A1 and A3). In vitro assays using synthetic 
peptides showed that all three sites can be phosphorylated by purified protein kinase A. 
These results demonstrate vasopressin-regulated phosphorylation at sites in multiple 
proteins, including Ser84 (UT-A1/3), Ser486 (UT-A1), and Ser499 (UT-A1), which may 
be important for regulating either trafficking or gating of the urea transporters.


Disclosure of Financial Relationships: nothing to disclose
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Bioenergetic Characterization of Mouse Podocytes  Yoshifusa Abe,1,2 Toru 
Sakairi,1 Hiroshi Kajiyama,3 Shashi Shrivastav,1 Craig Beeson,4 Jeffrey B. Kopp.1  
1NIDDK, NIH, Bethesda, MD; 2Showa University School of Medicine, Japan; 
3Saitama Medical University, Japan; 4Medical University of South Carolina, 
Charleston, SC. 


Despite the importance of mitochondrial function in podocyte biology, there have 
been no studies of podocyte bioenergetics. We measured oxygen consumption rates 
(OCR) and extracellular acidification rates (ECAR) using a label-free assay system, 
the Seahorse XF24 Extracellular Flux Analyzer. We studied a transformed mouse 
podocyte cell line bearing the SV40 temperature sensitive T antigen. Basal cellular 
OCR and ECAR were found to be 53.4 ± 9.2 pmoles/min/20x10³ cells and 2.6 ± 2.6 
mpH/min/20x10³ cells, respectively. The complex V inhibitor oligomycin reduced OCR 
to ∼50% of baseline rates, indicating that ∼50% of cellular oxygen consumption was 
coupled to ATP synthesis. Rotenone, the complex I inhibitor, reduced OCR to ∼35% of 
the baseline rates, suggesting that mitochondrial respiration accounted for ∼65% of the 
total cellular respiration. Thus, in cultured podocytes ∼75% (50%/65%) of mitochondrial 
respiration was coupled to ATP synthesis and ∼25% of mitochondrial respiration was 
accounted for by proton leak. Carbonylcyanide-p-trifluoromethoxy phenylhydrazone 
(FCCP), which uncouples electron transport from ATP generation, increased OCR and 
ECAR to ∼360% and 840% of control levels, respectively. FCCP plus rotenone reduced 
ATP content by 60 %, the hexokinase inhibitor 2-deoxyglucose reduced ATP by 35% 
and in combination with FCCP or rotenone, 2-deoxyglucose reduced ATP by >85%. The 
lactate dehydrogenase inhibitor oxamate and 2-deoxyglucose did not reduce the ECAR 
and 2-deoxyglucose had no effect on the OCR, although 100 mM 2-deoxyglucose 
reduced ATP content by 25%. These data indicate that podocytes differ from cancer 
cells in two ways: podocytes are not dependent on glycolytic generation of ATP and 
that inhibition of glycolysis does not lead to an increase in oxidative phosphorylation, 
leading to fall in cellular ATP content. Replication of these experiments in primary 
mouse podocytes yielded similar data. These data underscore the essential role of 
mitochondrial function in meeting podocyte energy needs.


Disclosure of Financial Relationships: nothing to disclose
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Identification of microRNAs Expressed in Mouse Proximal Tubules 
and Their Adaptation during Metabolic Acidosis  Marta Nowik,1 Andrea 
Patrignani,2 Hubert Rehrauer,2 Carsten A. Wagner.1  1Institute of Physiology and 
Zurich Center for Integrative Human Physiology, University of Zurich, Zurich, 
Switzerland; 2Functional Genomics Center Zurich, Zurich, Switzerland. 


The kidney is a primary organ responsible for maintaining acid-base homeostasis; 
however, the renal adaptation mechanisms to increased acid loading are still only partially 
understood. High-throughput techniques such as microarray or proteome profiling are a 
powerful tool in identification and better understanding of this process. Recently a novel 
class of small (∼22 nucleotides), noncoding RNAs, microRNAs (miRNAs) was described. 
miRNAs regulate the expression of target genes by binding to the 3’-untranslated regions 
(3’ UTR) of specific mRNAs and repressing the translation messenger RNA. Prediction 
algorithms for miRNA targets suggest that several mRNAs expressed in the proximal 
tubule (PT) coding for proteins involved in acid-base transport and ammoniagenesis could 
be regulated by corresponding miRNAs. However, there is no information about miRNAs 
expressed in the PT and their regulation during increased acid loads. Also no target mRNAs 
have been confirmed.


Therefore we aimed to generate a global miRNA expression profile of the PT (S1/S2 
and S3-specific) in control and acidotic mice to gain spatial resolution. To date we used 
hand-dissected proximal convoluted tubules (S1/S2) from 4 control and 3 mice acid-loaded 
with NH4Cl in food for 2 days. Total RNA was isolated; microRNAs labeled and hybridized 
to Agilent miRNA chips. The Mouse miRNA Microarray contains probes for 567 mouse 
and 10 viral microRNAs from the Sanger database v10.1. We found more than 80 miRNAs 
expressed in the S1/S2 portion of the PT in both controls and acidotic mice. Among them 5 
miRNAs were significantly (p<0.05) upregulated (miR-22, miR-378, miR-203, miR-107, 
miR-455) and 1 downregulated (miR-let-7e). Preliminary analysis indicates that among 
potential targets of the regulated miRNAs are solute carrier transporters, enzymes, and 
receptors. Candidate targets will be validated experimentally using miRNA inhibitors 
(in vitro and in vivo) and the consequences of miRNA inhibition will be studied in cell 
culture and animal models.
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Structural and Mechanical Analysis of Dental Tissues in Mice Lacking 
the NBCe1 Na+/HCO3


- Cotransporter  Rodrigo S. Lacruz,1 Antonio Nanci,2 
Shane N. White,4 Liyo Kao,3 Malcolm L. Snead,1 Michael L. Paine,1 Ira 
Kurtz.3  1Dentistry, USC, Los Angeles, CA; 2Dentistry, Université of Montréal, 
Montréal, Canada; 3Medicine, UCLA, Los Angeles, CA; 4Dentistry, UCLA, 
Los Angeles, CA. 


Patients with inherited proximal renal tubular acidosis (pRTA) may have extra-renal 
manifestations including short stature, bone growth delays, and ocular defects. Amelogenesis 
imperfecta (AI; imperfect enamel) is a group of diverse inherited disorders localized to the 
dental enamel not usually associated with other symptoms or diseases. The main causes of 
AI are mutations affecting the secreted enamel-specific proteins, amelogenin, enamelin, 


kallikrein 4 or matrix metalloproteinase 20. There are however, documented case reports 
of patients with pRTA who have mutations in the SLC4A4 gene encoding NBCe1 in which 
dental enamel have also been identified as part of the constellation of extra-renal findings. 
We recently reported the first evidence that NBCe1 is expressed in polarized rodent dental 
enamel cells (ameloblasts) at the basal pole. These observations suggest that NBCe1 plays 
an essential role in enamel formation. Mice with a targeted disruption of the Slc4a4 gene 
resulting in a total ablation of NBCe1 protein expression could therefore potentially be 
an excellent model for studying the role of NBCe1 in enamel formation. Here we present 
analysis of microstructural and mechanical data for the dental hard tissues in Slc4a4-/- 
mice. These animals show hypoplastic enamel with severely disorganized prismatic 
structure creating an extremely brittle and non-functional tissue. The observed enamel 
phenotype on the Slc4a4-/- animals is similar to AI. Mechanical analysis suggests that 
the mesenchymally-derived dentine tissue may also be affected although the mechanism 
responsible for its weaker structure is unknown given that NBCe1 variants are not expressed 
in dentine-like cells. Taken together these data indicate that abnormal pH homeostasis in 
developing teeth result in disruption to enamel crystallite formation, creating structurally 
weak enamel. Normal ameloblast bicarbonate transport/pH regulation is thus required for 
proper enamel formation.
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Gitelman’s Syndrome in Young Female with Polycystic Ovary Syndrome  
Sally S. Lee.  Nephrology, Guthrie Clinic Ltd, Sayre, PA. 


Gitelman’s syndrome (GS) is an autosomal recessive disorder marked by normotensive 
or hypotensive blood pressure with hypokalemia, hypomagnesemia and hypocalciuria, from 
loss-of-function mutations in SLC12A3 gene. This gene encodes for thiazide-sensitive 
Na-CL cotransporter. Polycystic ovary syndrome (PCOS) can present with hypertension 
but no electrolyte abnormality is seem. In this report, a young obese female patient with 
hypertension and polycystic ovary syndrome, who presented with hypokalemia and 
progressive hypomagnesemia, is described. Extensive genetic analysis performed at Yale 
showed patient to be a carrier of compound heterozygous for 2 mutations in SCL12A3, 
and negative for mitocondria associated hypomagnesemia, Liddle’s disease and glucocoid 
responsive hyperaldosteronism. This case shows one of the phenotypic markers for GS, 
blood pressure is altered by variability of other genes, possibly by polycystic ovary 
syndrome or obesity.
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The SLC12A3 Gene Mutation and Cox2 Expression of the Kidney JGA in 
9 Patients with Gitelman Syndrome  Chen Chen, Limeng Chen, YUBING 
Wen, Yan Qin, Wenling Ye, Ying Su, Hang Li, Xuemei Li, Xue-Wang Li.  The 
Department of Nephrology, Peking Union Medical College Hospital, Beijing, 
China. 


Objective To identify the mutations of SLC12A3 gene in Gitelman syndrome patients, 
to observe the relationship between the renin/COX2 expression of Juxtaglomerular apparatus 
(JGA) and the plasm renin activity (PRA).


Methods 6 males from unrelated families and 3 females from one family (two 
generation) were hospitalized in Peking Union Medical College Hospital (PUMCH) with 
the clinical an d biochemical features of Gitelman syndrome. The SLC12A3 gene were 
analyzed by direct sequencing.The clinical features and genotype of heterozygous and 
compound heterozygous/homozygous were compared. The PRA, AngII, aldostone were 
measured by RI. The kidney biopsy were done in 5 of them. Renin and COX2 protein 
expression of the Juxtaglomerular apparatus were measured by immunohistochemistry. 
5 patients with minimal change of the kidney pathology and without hypertension were 
also examined.


Results Eight mutations of SLC12A3 gene were identified in 9 patients.Four were 
novel variants, including 2 missense mutations: Asn534Lys and Ser615Leu;two deletions.
Five were recurrent missense mutations:Thr60Met,Thr304Met, Arg399Cys, Cys430Gly 
and Asp486Asn.The homozygous or heterozygous mutation Thr60Met was found in 2 of 
9 patients.There was no notably differences in terms of chinical features and labs between 
simple heterozygous and compound heterozygous/homozygous. JGA hyperplasia was 
observed in all patients.Renin expression in JG cells and Cox2 expression in MD cell were 
obviously higher in Gitelman syndrome patients than control which have good relationship 
with the PRA plasm Ang II.


Conclusion Gene analysis is essential to diagnose Gitelman syndrome.COX2 
expression in MD cells may be involved in the RAS activation in these patients.


*This work was supported by funds from National Natural Science Foundation of 
China (No 30770861) and Scientific Research Foundation for Excellent Returned Scholars, 
Ministry of Human Resources of China (L.C.).
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Ouabain Induces Nitric Oxide Generation in the Collecting Duct of the 
Rat  Kristie L. Payne,1 Whaseon Lee-Kwon,1 Zhong Zhang,1 Valeria Pappas,1 
John Hamlyn,2 Thomas L. Pallone.1  1Division of Nephrology, Department 
of Medicine, University of Maryland School of Medicine, Baltimore, MD; 
2Department of Physiology, University of Maryland School of Medicine, 
Baltimore, MD. 


We examined the expression of NaKATPase α isoforms in the rat renal medulla. 
Immunoblots corroborated α1 expression throughout the kidney. In contrast, low level 
expression of α2 was detected primarily in the medulla (inner medulla > outer medulla > 
cortex). In medullary sections, α2 was largely confined to collecting ducts and vasa recta. 
Immunofluorescent and immunocytochemical study showed that collecting duct principal 
and intercalated cells express α2 in basolateral and cytoplasmic distributions, respectively. 
Ouabain (100 nmol/L) stimulation induced transient cytoplasmic Ca2+ ([Ca2+]CYT) elevation 
in fura2 loaded OMCDs. Ouabain (1, 10, 100 nmol/L) also significantly increased OMCD 
NO generation in a biphasic pattern, as measured by accumulation of 4,5-diaminofluorescein 
(DAF2) fluorescence. Basal inner medullary collecting duct (IMCD) NO formation was 
significantly higher than that of the OMCD. The rate of DAF2 accumulation in IMCDs was 
also transiently enhanced by ouabain (100 nmol/L). Finally, we measured NO generation 
by OMCDs of rats made hypertensive by 4-6 week infusion ouabain [30 µg/(kg-day)]. 
Ouabain stimulated NO formation was markedly suppressed in OMCDs from ouabain 
hypertensive rats.


We conclude that ouabain sensitive NaKATPase α2 subunits are expressed in OMCD 
and IMCD and that ouabain, in nanomolar concentrations, can raise [Ca2+]CYT and stimulate 
NO generation in those structures.
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Hyperosmolal Microenvironments Inhibit the DNA Damage Response 
of Gastrointestinal Cells but Not Bladder Cells  Bradley P. Dixon, Jeff A. 
Henry, Albert Chu, John J. Bissler.  Division of Nephrology and Hypertension, 
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH. 


Chronic adaptation of cells to hyperosmolal microenvironments leads to persistence of 
DNA damage by inhibiting the DNA damage response pathway. We hypothesized that the 
gastrointestinal tissues used to augment the bladders of children with congenital urinary tract 
anomalies could accumulate mutations and thus increase the risk of malignancy in these 
tissues. We sought to characterize the DNA damage response of multiple gastrointestinal 
and bladder cell lines adapted to hyperosmolal conditions to determine the specificity of 
cell line and tissue origin upon this response.


The AGS gastric adenocarcinoma, Caco2 colon adenocarcinoma, and KK47 transitional 
cell carcinoma cell lines were gradually adapted to a target osmolality of 600mOsm/kg 
by adding sodium chloride or urea to the culture media. Double strand DNA breaks were 
induced with etoposide. Following the induction of damage, whole cells lysates were 
generated, and activation of elements of the DNA damage response pathway was assessed 
by western blot.


Phosphorylation of Nbs1, a key component of the MRN complex, was inhibited 
under hyperosmolal conditions following DNA damage in both AGS and Caco2 cell 
lines, but not the KK47 cell line. Similarly hyperphosphorylation of the 32kDa subunit of 
replication protein A, involved in both DNA repair and replication, was inhibited in the 
AGS and Caco2 cell line, but not the KK47 cell line in response to double strand breaks 
under hyperosmolal conditions.


These results indicate that the inhibitory effect of a hyperosmolal microenvironment 
upon the DNA damage response impacts gastrointestinal cells to a far greater extent 
than cells of bladder origin, and that such an effect is not cell-line specific. These results 
suggest that the susceptibility to carcinogenesis of gastrointestinal tissues as present in 
an augmented bladder may be due to the inability to recognize and repair DNA damage 
under hyperosmolal conditions.
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Claudin Expression in Opossum Kidney Cells  R. Todd Alexander, Wanling 
Pan, Andrew Rasmussen.  Pediatrics & Physiology, University of Alberta, 
Edmonton, AB, Canada. 


The proximal tubule performs the bulk of water and solute reabsorption. While 
transepithelial pathways for most solutes have been well established, the molecular 
determinants of paracellular flux are incompletely understood. Claudins are transmembrane 
proteins, localized to the tight junction, with a unique expression pattern along the nephron. 
Their presence and level of expression permits paracellular solute flux. LLCPK and 
MDCK-II cell lines have been used as models of the proximal tubule, however they have 
significantly increased transepithelial resistance (TER) to that measured from the proximal 
tubule in vivo. Opossum kidney (OK) cells have a lower TER and demonstrate similar 
paracellular permeability to the proximal tubule. Therefore, to characterize the expression 
of molecules that mediate paracellular flux in a cell line with significant similarity to the 
proximal tubule we determined the expression of claudins in OK cells. To this end, OK cells 
were obtained from ATCC. Cells were plated on semi-permeable filters and their TER was 
measured daily for 10 days. By day 4 they had reached their maximum TER (10.1 +/- 0.27 
Ωcm2). We therefore isolated DNA and mRNA from OK cells, 5 days post seeding. We 
next generated cDNA and performed PCR with claudin specific primers. Opossum specific 
primers were generated by identifying the species specific gene. This was accomplished 


by blasting the opossum genome with the specific mouse claudin mRNA. We were unable 
to detect claudin 10b, 13, 21 and 24 by this method, even when other mRNA sequences 
from different species or the genomic sequence was used. Interestingly, oppossum claudins 
share a greater homology with human compared to mouse claudins (74-87% vs 70-84%). 
We were able to detect GAPDH and Β-actin from the cDNA library. All primer sets were 
designed against a single exon such that genomic DNA would amplify, thereby validating 
the primers. As a negative control we designed primers against the lens protein crystallin, 
which was not detectable in the cDNA but was in the genomic DNA. These studies identified: 
claudin 1, 4, 9 and 15 expression in OK cells. Next, we will clone these cDNAs and perform 
real-time PCR to evaluate their relative expression.
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Gene Expression Analysis of MDCK Cells Grown in 2D and 3D Culture 
Conditions  Erika K. Wells,1 Orlando Yarborough III,2 Richard P. Lifton,2 
Michael J. Caplan.1  1Department of Cellular and Molecular Physiology, Yale 
University School of Medicine, New Haven, CT; 2Department of Genetics, Yale 
University School of Medicine, New Haven, CT. 


Madin Darby Canine Kidney (MDCK) renal epithelial cells grown in 2 dimensional 
(2D) culture conditions form monolayers with their basolateral surfaces in contact with 
the substrate. When these cells are grown in 3 dimensional (3D) collagen gels, they form 
cysts with fluid filled lumens and their basolateral surfaces in contact with the collagen 
support. In order to gain insight into how these culture conditions so profoundly influence 
the pattern of MDCK cell growth, we analyzed the differential gene expression between 
MDCK 2D monolayers and MDCK 3D cysts. MDCK cells were grown either embedded in 
a collagen gel (3D) or atop a collagen gel (2D), forming spherical cysts or flat monolayers, 
respectively. Total RNA was isolated after 8 days from cells grown under both conditions and 
hybridized to Affymetrix GeneChip Canine Genome 2.0 Arrays. Using GeneChip Robust 
Multi-Array Analysis (GC-RMA) 588 genes were found to have upregulated expression 
(2-fold or greater) while 73 genes were downregulated 2-fold or greater in MDCK cysts as 
compared to monolayers (FDR-adjusted p-value <0.05). Among those genes upregulated, 
Interleukin-8 (IL-8), Matrix Metalloproteinase 9 (MMP9) and Major Histocompatibility 
Complex Class II (MHCII) molecules stood out and were later validated by realtime PCR. 
Subsequent studies have revealed that the secretion of IL-8 the protein by MDCK cysts is 
significantly increased (>200 fold) by the third day of growth in the 3D culture system. IL-8 
and other chemokines are generally thought to be involved in inflammatory processes, but 
recent studies suggest that they may play additional roles in a variety of cellular processes, 
including the regulation of epithelial morphogenesis. Our finding that MDCK cells grown 
in 3D culture increase IL-8 at both the gene and protein levels suggests the interesting 
possibility that IL8 may play a role in establishing or regulating cyst formation by MDCK 
cells grown under these conditions.
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Epigenetic Regulation of 3-Dimensional Kidney Reconstitution from 
Primary Cultured Kidney Cells  Nozomu Kamiura, Keiichi Hishikawa, Toshiro 
Fujita.  Department of Clinical Renal Regeneration, Division of Nephrology 
and Endocrinology, Department of Internal Medicine, University of Tokyo, 
Tokyo, Japan. 


Madin-Darby canine kidney (MDCK) epithelial cells are well known to form branching 
tubules in collagen gel in the presence of hepatocyte growth factor (HGF) (R. Montesano, 
Cell 1991). Recently Joraku et al. reported reconstitution of renal tubular and glomeruli-like 
structures in collagen gel with the growth medium which contains epidermal growth factor 
(EGF) and bovine pituitary extract (Methods, 2008). In this study, we tried to clarify the 
role of epigenetic regulation in 3-dimensional reconstitution from primary cultured kidney 
cells. We isolated a heterogeneous population of renal cells as follows: minced renal tissue 
from four-week-old C57BL/6 mice was digested by a collagenase based tissue dissociation 
reagent followed by filtration through a 100-µm cell strainer. Cells were cultured in growth 
medium until they reached approximately 90–95% confluence. Then cells and neutralized 
rat tail collagen type I were combined and added to a 48-well plate. Growth medium 
was added onto each cell matrix and changed each day. Next we examined the effect of 
DNA demethylating agent, 5-azacytidine, on 3 dimensional tubular formation and gene 
expression of HGF and EGF. As shown in Figure 1 (day 4), 5-azacytidine alone promoted 
tubular formation. Compared to control, 5-azacytidine augmented tubular formation 1.7 
times on day 7. Moreover, 5-azacytidine augmented HGF expression, but suppressed EGF 
expression. These results suggest that epigenetic regulation such as DNA demethylating 
plays key role to reconstitute 3-dimensional kidney structure, and may also contribute to 
regenerative process by regulating reno-protective growth factor such as HGF.
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Adult Kidney Stem/Progenitor Cells Could Differentiate Not Only Tubular 
Cells but Also Glomerular Composed Cells  Shinji Kitamura, Hirofumi 
Makino.  Department of Medicine and Clinical Science, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, 
Okayama, Japan. 


(Background): We have studied adult kidney stem/progenitor cells (KS cells) for multi 
differentiation ability and application to cell therapy. KS cells could contribute to regenerate 
the damaged tubules in acute kidney injury model. However, this KS cells is not identified 
whether KS cells could differentiate not only tubules but also glomerular composed cells. 
Here, we investigated to reveal this ability of KS cells.


(Method): We studied the differentiation ability of KS cells under various culture 
conditions in Vitro. And we analyzed cell transplanted kidney retrospectively whether KS 
cells could attach to glomerular composed cells or not.


(Result): we could observe KS cells morphological change from cobblet stone 
appearance to podocyte like cells that have morphology like foot process. The podocyte 
like cells expressed nephrin at the lesion of foot process like, desmine and vimentin. In 
cell therapy analysis, we could observe that KS cells could attach not only tubules but also 
glomerular composed cell. These cells were positive for nephrin. These result suggested 
that KS cells could differentiate not only tubular composed cells but also glomerular 
composed cells.


(Conclusion): Adult kidney stem/progenitor cells may have an ability to differentiate 
from glomeruli to tubules. KS cells may contribute to regenerate from glomerular damage 
to tubular damage.
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Recurrent Retroperitoneal Bleed in Tuberous Sclerosis  Gouthami Boga, 
Saritha Ravella, Venkata Subhash Gorrepati, Pramil Cheriyath.  Department of 
Internal Medicine, Harrisburg Hospital, Pinnacle Health Systems, Harrisburg, 
PA. 


INTRODUCTION:
Tuberous sclerosis (TS) is a rare genetic disorder that is characterized by benign tumor 


formation in many organ systems, including the brain, eyes, heart, lung, liver, kidney, and 
skin. Renal manifestations in the form of angiomyolipomas are the most common findings 
and are normally symptomless. However in some patients they can cause uncommon 
recurrent bleeds into the peritoneum.


CASE SUMMARY:
A 38 year old white female was brought to the hospital with complaint of vomiting 


associated with abdominal pain. Past medical history was significant for tuberous sclerosis 
with multiple retroperitoneal bleeding episodes. On physical examination, she was found to 
be, diaphoretic, tachycardic and tachypneic. Her abdomen was distended, firm and tender to 
palpation with decreased bowel sounds. Laboratory work up revealed Hemoglobin of 5.5 
gm/dl. Electrolytes revealed sodium of 127 meq/l, BUN of 29 mg/dl with normal creatinine. 
CT scan of the abdomen without contrast revealed an acute retroperitoneal bleed displacing 
the left kidney anteriorly. The renal parenchyma was replaced by masses of fat soft tissue 
attenuation consistent with diffuse bilateral angiomyolipomas. After receiving multiple 
blood transfusions, she underwent an embolization procedure of her left kidney which 
stopped the bleeding. Her Hemoglobin and Hematocrit remained stable post-embolization 
and she was discharged from the hospital in a stable condition.


DISCUSSION:
Renal angiomyolipomas are composed of a mixture of adipose cells, smooth muscle 


cells and vascular endothelial cells. Enlarging angiomyolipomas can cause micro and 
macro aneurysms which could lead to rupture. The larger the angiomyolipomas, the 
greater are the chances of bleeding. The definitive treatment of this condition is emergent 
embolization of the renal artery. The role of prophylactic embolization remains unclear. 
Because angiomyolipoma bleeds can become life threatening events, further research 
is required to determine the potential role of prophylactic embolization the large sized 
angiomyolipomas.
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Urine Microscopy in Anderson-Fabry Disease (FD)  Selvarajah Mathu, Tim 
Hewitson, Gavin Becker, Kathy Nicholls.  Nephrology Department, Royal 
Melbourne Hospital, Parkville, VIC, Australia. 


The diagnosis of Fabry disease is often missed or delayed. Diagnostic tests (serum 
α- galactosidase A activity or genotyping) are expensive and not freely available. Specific, 
noninvasive renal disease activity markers remain undefined. We assessed the diagnostic 
value of targetted urine microscopy and immunostaining in FD. 35 males and females 
with FD and 21 controls with other renal disease were enrolled. Urine sediment was 
examined under phase contrast microscopy with polarised light filter for autoflourescent 
birefringent Maltese cross (MC) particles, and immunohistochemically stained for 
globotriaosylceramide with α-cd77 antibody. RESULTS: 2 morphologically distinct MC 
particles were detected, with lamellated excrescent-type (eMC, {figure 1}) +ve in 29/29 
FD patients and 0/21controls; α-cd77 was +ve in 35/35 FD patients and 0/21controls (ie 
both 100% sensitive and specific).


eMC and α-cd77+ve cells were detected across the full renal spectrum of FD, including 
asymptomatic, normoalbuminuric females with normal eGFR and males on hemodialysis. 
eMC excretion correlated with albuminuria (K-W Anova on Ranks p<0.001 low grade vs 
high grade). eMC were found after <8 years of enzyme replacement therapy.
Excretion score n No MC particles/slide Median U Alb/Cr, mg/mmol Range
0 (None) 0 0 - -
1 (Low) 5 <100 1.56 0.49-5.08
2 (I/mediate) 10 >100, no clumps 6.91 3.48-48.4
3 (High) 14 >100, + clumps 20.0 1.05-110


CONCLUSION: Detection of urinary eMC or α-cd77 +ve vacuolated epithelial cells 
diagnoses FD with high sensitivity and specificity, is cheap, rapid and widely available, 
and is useful in quantitating renal disease burden.


Disclosure of Financial Relationships: grant/research support: Genzyme; other: ISN 
Fellowship; other relationship: ISN Fellowship. 
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High Phenotypic Variability in Monozygotic Twins Carrying a Novel 
Mutation of the PAX2 Gene  Paraskevas Iatropoulos, Erica Daina, 
Caterina Mele, Giuseppe Remuzzi, Marina Noris.  Mario Negri Institute for 
Pharmacological Research, Clinical Research Center for Rare Diseases “Aldo 
e Cele Daccò”, Bergamo, Italy. 


Purpose of study. Renal coloboma syndrome (RCS) is a highly variable syndrome 
charachterized by the association of renal and optic disc abnrmalities caused by mutations 
of PAX2 gene which encodes for a transcription factor required during the development. 
We describe two monozygotic twin sisters carrying a novel PAX2 mytation and presenting 
discordant phenotypes.


Methods. Blood and urine routine analyses; ultrasound examination; ocular examination; 
sequencing of PAX2 exons; monozygosity established by microsatellite genotyping.


Results. Twin 1 is a 21-years-old female in which multiple cysts in the right kidney 
were antenatally diagnosed. Renal scan revealed functionally excluded multicystic right 
kidney at birth. She presented progressive elevation of serum creatinine during childhood 
and proteinuria onset at age 9 years. Nowadays she presents ESRD (GFR 19 ml/min/1.73 
m²) and proteinuria (3.7 g/24h). No ocular abnormalities have been detected.


Twin 2 presented no renal abnormalities at birth. At age 2 years complete visual acuity 
loss of the left eye has been diagnosed secondary to an optic disc coloboma. No significant 
events and no further renal controls till age 21 years have been referred. At age 21 border-
line serum creatinine levels (1.08 mg/dl) and proteinuria (1.31 g/24h) have been shown 
with no echographic renal abnormalities.


A novel de novo mutation of PAX2 has been detected in both patients (c.705G>A) 
which leads to the substitution of a highly conserved cysteine presumably involved in 
protein-DNA interactions (p.C52Y).
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Conclusions. RCS is characterized by high phenotypic variability even with the same 
mutation and within the same family. The role of environmental factors or modifier genes 
has been hypothesized to explain the variability. However these factors do not seem to be 
major causes of discordance in our case since the twins share the same DNA and onset 
was observed in uterus. Other mechanisms such as epigenetics effects or presence of copy 
number variations may be considered.
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Preliminary Results of Complement Analysis in Membranoproliferative 
Glomerulonephritis  Chiara Mossali,1 Elena Bresin,1 Jessica Caprioli,1 
Gaia Pianetti,1 Rossella Piras,1 Annalisa Sorosina,1 Chiara Fenili,1 Veronique 
Fremeaux-Bacchi,2 Andrea Breda Klobus,1 Giuseppe Remuzzi,1 Marina Noris.1  
1Mario Negri Institute for Pharmacological Research, Clinical Research Center 
for Rare Diseases “Aldo e Cele Daccò”, Bergamo, Italy; 2Service d’Immunologie 
Biologique, Hôpital Européen Georges-Pompidou, Paris, France. 


Purpose of study. Membranoproliferative glomerulonephritis (MPGN) is a progressive 
kidney disease with severe proteinuria and renal impairment. Hypocomplementemia is 
common due to complement hyperactivation, associated with presence of nephritic factors 
(NeFs) or mutations in complement regulatory genes. In 2006 an Italian Registry of MPGN 
was established with the aim to collect clinical data and biological samples, and to perform 
biochemical and genetic complement analysis.


Methods. Complement profile assessment; sequencing of CFH, CFB, CFI, C3 and 
MCP genes; assay for C3NeF activity.


Results. The Registry comprises so far 40 patients (age 9-76 years): 16 MPGN type II, 
9 type I, 1 type III, 6 with overlapping MPGN and thrombotic microangiopathy (TMA). 
Persistently low C3 levels were recorded in 28 patients, C3NeF activity was positive in 4/16, 
CFH levels were normal in 16/18. Low CFH and C3 levels were detected in a patient with 
MPGN type II and a homozygous (ho) CFH mutation (delTA 3095-3096, Tyr1007Stop). 
Two heterozygous (he) CFH mutations, R1210C and Q1137L, were found in a patient 
with MPGN type II and in one with MPGN/TMA respectively. The V62 and H402 CFH-
variants were analyzed in 22 patients: 18 were ho and 4 he for V62; 8 ho and 6 he for 
H402. The CFB polymorphisms were analyzed in 18 patients; statistical analysis revealed 
a lower frequency of the R32 allele in MPGN patients than in controls. A he-CFI mutation 
(R317W) was found in a patient with MPGN/TMA and familial hypocomplementemia. A 
he-C3 mutation (K1029M) was found in a patient with MPGN/TMA and low C3 levels. A 
he-MCP mutation (IVS11-35 G>C) was found in a patient with MPGN type II.


Conclusions. Preliminary results of biochemical and genetic complement analysis 
disclosed specific abnormalities underlying complement hyperactivation in MPGN that 
will be the basis for clinical correlation.
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Urinary Excretion of Tamm Horsfall Protein Is a Poor Predictor of 
Urodmodulin Mutations  Matthias T. F. Wolf,1,2 Alexander Kunze,3 Bodo B. 
Beck,1 Bernd Hoppe,1 Friedhelm Hildebrandt,4 Frank Zaucke.3  1Department 
of Pediatric Nephrology, University Children’s Hospital, Cologne, Germany; 
2Department of Pediatric Nephrology, University of Texas, Southwestern Medical 
Center, Dallas, TX; 3Center for Biochemistry, Medical Faculty, University of 
Cologne, Cologne, Germany; 4HHMI and Department of Pediatric Nephrology, 
University of Michigan, Ann Arbor, MI. 


Uromodulin (UMOD) encodes Tamm-Horsfall protein (THP), the most excreted 
urinary protein in humans. Mutations in UMOD result in autosomal dominant interstitial 
nephropathies, which are combined under the term “Uromodulin associated kidney disease” 
(UAKD). The diagnosis of UAKD is difficult due to the wide clinical range of symptoms 
and the lack of a fast laboratory test. Bleyer et al. (2004) published that UMOD mutations 
result in a decreased urinary THP excretion. Urinary THP excretion is frequently studied 
in order to confirm the diagnosis of UAKD. We analyzed the reliability of urinary THP 
excretion by semi-quantitative western blot and UMOD mutation analysis.


We analyzed 29 individuals including 8 sporadic patients and 21 patients from 6 
kindreds with symptoms of UAKD. Individuals had to fulfill three out of five criteria: 1. 
positive family history of hyperuricemia, ESRD or renal cysts, 2. impaired renal function, 3. 
hyperuricemia (>1 SD), 4. imaging study or renal biopsy consistent with UAKD, 5. reduced 
FE urate. We performed semi quantitative western blot analysis on urine samples of all 
individuals. Mutation analysis of the UMOD gene was performed by exon sequencing.


16 of the analyzed individuals were males and 13 were females. 15 patients had a 
renal ultrasound and two patients had a renal biopsy suggesting UAKD. 16 patients had 
a FE urate below 6.5%. Out of the 29 samples 20 samples had a significant reduction of 
urinary THP excretion. In 5 of the 20 individuals UMOD mutations were identified. This 
underlines that the urinary excretion of THP is not a valid diagnostic tool for the diagnosis 
of UAKD. Urinary THP excretion is unable to replace UMOD mutation analysis but may 
be useful to underline the significance of a UMOD mutation.


Bleyer AJ, et al. (2004) Kidney Int. 66(3):974-977
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S100a8/a9 Activated Dependent RAGE Related Inflammation in PKD2 
Transgenic Mouse  Eun Young Park, Jong Hoon Park.  Department of Biological 
Science, Sookmyung Women’s University, Seoul, Republic of Korea. 


Autosomal dominant polycystic kidney disease (ADPKD) is a common genetic disorder 
and is caused by mutation in PKD1 or PKD2. It is characterized by abnormal growth of 
tubules, which gives rise to the progressive cyst formation, secretion of fluid. ADPKD 
is associated with interstitial inflammation and fibrosis, result in loss of renal function. 
We generated mice that PKD2 overexpression can cause progressive cyst formation in 
the kidney. We also observed inflammation and fibrosis around cystic regions in PKD2 
transgenic mice. To profile the gene expression related to inflammation, we performed 
microarray to time course (6-, 12-, 18- months) using kidney with matched progressive 
cystic phenotype in the transgenic mouse. S100a8 and S100a9 was up-regulated more than 
2 fold in each 12- and 18- month transgenic mice. S100a8 and S100a9 is well-known that 
forms hetero-dimer and predicts of functions as important pro-inflammatory mediator in 
acute and chronic inflammation. S100a8 and S100a9 were differently expressed in cystic 
region were confirmed in the gene and the protein levels. The receptor of S100a8/a9, 
RAGE (Receptor of Advanced glycation end products) is expressed in cyst lining cell 
and up-regulated intracellular signaling which leads to activation of the pro-inflammatory 
transcription factor NF-kB in PKD2 transgenic mice. We also confirmed the expressions of 
RAGE in human ADPKD patients. Also BUN and creatine level of urine highly expressed 
in PKD2 transgenic mice compared with wild type mice, at results lead to reduction of 
renal function. Therefore we suggest that S100a8/a9 and RAGE related to inflammation 
in PKD. The results might be provided important information for s100a8/a9 and RAGE 
related progressive cystogenesis with inflammation process in ADPKD.
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PLCE1 Mutation Analysis in 86 Patients of the NIH FSGS Clinical Trial 
(FSGS-CT)  Pawaree Saisawat,1 Gil Chernin,1 Virginia Vega-Warner,1 Bugsu 
Ovunc,1 Heeringa Saskia,1 Friedhelm Hildebrandt,1,2 FSGS-CT Steering 
Committee.  1Pediatrics and Human Genetics, University of Michigan, Ann 
Arbor, MI; 2Howard Hughes Medical Institute. 


Recessive mutations in PLCE1 cause steroid-resistant nephrotic syndrome with 
histology of either diffuse mesangial sclerosis (DMS) or focal segmental glomerulosclerosis 
(FSGS)(Hinkes et al, Nat genet. 38:1397,2006). We have recently shown that PLCE1 
mutations are the major cause of non-syndromic DMS in children (Gbadegesin et al, Nephrol 
Dial Transplant. 23:1291,2008). However, its prevalence in FSGS is still questionable 
as it was not found in a cohort of adult-onset FSGS (Gbadegesin et al, Pediatr Nephrol. 
24:281,2009). The NIH FSGS-CT is a prospective controlled trial to study second-line 
immunosupression in children and adults with steroid-resistant FSGS. Our aim was to 
examine the frequency of PLCE1 mutations in 86 individuals of the NIH FSGS-CT.


We used direct exon sequencing of all PLCE1 exons in 86 patients of the NIH FSGS-
CT, currently available for study. We detected 8 novel missense heterozygous variants in 
8 different patients. Four of the 8 variants were non-synonymous. None of the patients had 
homozygous or compound heterozygous PLCE1 mutations.


Conclusions: These data suggest that PLCE1 mutations have so far not been detected in 
this cohort. It adds to the previous data that recessive NPHS2 mutations are not a prominent 
cause of FSGS in this subset of patients. This may indicate that other, yet unknown genes 
may play role in FSGS pathogenesis.
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A Family with Focal Segmental Glomerulosclerosis and Complete Heart 
Block  Robert Shaw,1 Alan Parnham,1 Troy Kay,2 Diane Moses.3  1Department 
of Nephrology, Gold Coast Hospital, Southport, QLD, Australia; 2Department 
of Nephrology, Tweed Hospital, Southport, NSW, Australia; 3Genomic Research 
Centre, Griffith University, Southport, QLD, Australia. 


Aim: To describe a family with a syndrome of familial focal segmental 
glomerulosclerosis (FSGS) and complete heart block (CHB). To then describe the likely 
transmission and candidate gene on the X chromosome.


Background: Familial forms of FSGS have been described. In most cases the genetic 
forms are transmitted in either an autosomal dominant or autosomal recessive pattern. 
Familial forms of CHB have also been reported, rarely, with the patient presenting in later 
life. Families with a syndrome of both familial FSGS and CHB have not been previously 
described.


Methods/Results: We are treating three patients with FSGS. The first patient presented 
at the age of 32 with progressive chronic kidney disease (CKD) due to biopsy proven FSGS. 
He had a permanent pacemaker (PPM) inserted aged 42 for symptomatic CHB. His CKD 
progressed and he required peritoneal dialysis aged 56. Two of his nephew’s are also being 
treated by us, one with biopsy proven FSGS and the other with proteinuria. Analysis of 
their family tree has revealed at least 12 members of their kindred, over eight generations 
who have either severe kidney disease, CHB, or both. Affected members are mostly male 
and the transmission appears to be X-linked recessive, with a high degree of penetrance. 
Historically, many members of the family have died prematurely due to either end-stage 
renal failure or CHB. Genetic analysis has revealed a strong indication of linkage on the 
X chromosome and supports an X linked mode of inheritance.
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Discussion: This family has a syndrome of FSGS and CHB which appears to be 


unique in the medical literature. The finding of X chromosomal linkage has potential future 
implications for both diagnosis, and prevention of significant mortality and morbidity in 
this family.
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Effect of Tolvaptan on Renal Function in Patients with ADPKD  Vicente 
E. Torres,1 M. C. Hogan,1 T. Ofstie,2 S. E. Shoaf,2 K. Kedzierski,2 J. Ouyang,2 
F. S. Czerwiec.2  1Mayo Clinic; 2R&D, Otsuka Pharmaceutical & Devel & 
Comm, Inc. 


Initial reduction in serum urea nitrogen and increases in creatinine and uric acid in 
a phase 2 trial of tolvaptan in ADPKD, reversible when tolvaptan was held, suggested 
pharmacodynamic (e.g., urea recycling) and renal hemodynamic effects, possibly due to 
increased sodium concentration at the macula densa and tubuloglomerular feedback. To 
assess this hypothesis, split dose tolvaptan (45/15mg; 8AM/4PM) was administered to 12 
patients (18-60yr; eGFR ≥60mL/min; 6 with normal blood pressure, NBP; 6 with ACEI or 
ARB treated hypertension, HBP). On days 1 and 8, they woke at 6 AM, remained upright, 
took 45mg tolvaptan at 7 AM, and reported for renal function testing; plasma renin activity 
and aldosterone were measured at 8 AM and renal clearances between 9 and 11 AM. During 
6-11 AM PO water intake was 720-1200ml plus ad lib up to urine volume replacement. 
MR renal blood flow (RBF) was measured at 11 AM.
 NBP (n=6, 1M:5F, 39±7 yrs) HBP (n=6, 3M:3F, 50±5 yrs *)
 Day 0 Day 8 P-value Day 0 Day 8 P-value
Iothalamate clearance† 108±22 90±12 0.014 78±12* 77±11 0.925
Renal plasma flow† 546±127 463±78 0.022 396±60* 410±59 0.521
Filtration fraction (%) 20.1±2.6 19.6±0.8 0.617 20.1±5.2 19.1±3.9 0.253
Free water clearance‡ 5.7±3.9 8.2±2.4 0.016 3.9±2.1 5.8±1.8 0.114
Osmolar clearance‡ 3.7±0.7 2.8±0.7 0.014 3.1±0.6 2.9±0.9 0.477
Urate clearance‡ 12.8±6.1 8.2±2.4 0.043 11.2±3.8 8.7±2.9 0.042
* P<0.05 NBP vs HBP, † ml/min/1.73 m2, ‡ml/min


RBF measurements by PAH clearance and MR were in agreement. NBP patients were 
younger and had higher baseline GFR, RPF and RBF than HBP patients treated with ACEI 
or ARB. Tolvaptan increased free water clearance and lowered GFR, RPF, RBF and Cosm 
mainly in the NBP patients. Changes in RBF and GFR were significantly correlated (n=12, 
r=0.81, p=0.001). FF did not change. These results are consistent with an effect of tolvaptan 
on tubuloglomerular feedback and provide an explanation for reversible laboratory changes 
observed with tolvaptan treatment.
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Neutrophil Gelatinase-Associated Lipocalin: Genotype-Phenotype 
Correlations in ADPKD  G. M. Virzì,1,2 V. Corradi,1,2 M. de Cal,1 D. Cruz,1 
F. Gastaldon,1 C. Ronco.1,2  1Nephrology, St. Bortolo Hospital, Vicenza, Italy; 
2Grant N.261/06, Regione Veneto, Italy. 


Autosomal dominant polycystic kidney disease (ADPKD) is the most common genetic 
cause of chronic kidney disease (CKD) in adults. NGAL, a 25-kDa protein released from 
tubular cells after harmful stimuli, is a new biomarker. Recent studies suggest a possible 
role for NGAL in CKD. Our aim was to evaluate the relationship of NGAL and severity 
of CKD in 10 ADPKD families with confirmed mutations in PKD1.


Methods. We measured NGAL, creatinine (Cr), urea in 12 ADPKD patients on dialysis 
(ADPKD-RRT), 16 of their relatives not on dialysis (ADPKD-No RRT), 15 wild-type 
relatives (WT) and 30 healthy controls (Cont). Plasma NGAL was measured using point-
of-care test. Estimated glomerular filtration rate (eGFR) was calculated with 4-variable 
standardized-MDRD formula.


Results.
 ADPKD-RRT ADPKD-No RRT WT P
Age 60±12 46±13 57±9 .009
NGAL (pg/mL) 581(534,638) 62(60,105) 60(60,72) <.001
Cr (mg/dL) 9.3(6.9,10.7) 1.2(1.0,2.0) 0.8(0.8,0.9) <.001
Urea (mg/dL) 133(110,142) 52(34,78) 28(24,38) <.001
eGFR ml/min/1.73 m2 N/A 64(38,72) 79(71,89) .003


Plasma NGAL values in ADPKD-RRT were significantly higher than Cont (median 
61.7 pg/ml, p<.001). However NGAL in ADPKD-No RRT and WT were both similar to 
Cont (p>.05 for both).


ADPKD-RRT pts had significantly higher NGAL, creatinine and urea levels compared 
to ADPKD-No RRT and WT. ADPKD-No RRT pts were significantly younger, had higher 
urea and Cr levels, and lower eGFR compared to WT relatives. NGAL levels were similar 
between these 2 groups. NGAL correlated well with Cr (r=.81, p<.001), urea (r=.76, p<.001) 
and inversely with eGFR (r=-.79, p<.001). Among ADPKD-No RRT pts, 6 had CKD while 
10 had eGFR≥60 ml/min/1.73m2. NGAL levels were significantly higher in CKD group 
(median 138 vs 60 pg/ml, p=.01).


Conclusion. Ours is the first to study NGAL in the context of genotype-phenotype. In 
ADPKD, NGAL was higher in patients already on RRT compared to their affected relatives 
not on RRT. In these relatives, NGAL was higher in those with CKD. Wild-type relatives 
had normal NGAL levels.
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Studies To Determine the Components of Cyst Fluid Responsible for Cyst 
Growth in Polycystic Kidney Disease  Julie C. Haydon,1 Robert L. Bacallao,2 
Vincent H. Gattone,3 Xianyin Lai,4 Frank A. Witzmann,4 Brenda J. Blacklock,5 
Bonnie L. Blazer-Yost.1,3,4  1Department of Biology, Indiana University Purdue 
University, Indianapolis, IN; 2Department of Nephrology, Indiana University 
School of Medicine, Indianapolis, IN; 3Department of Anatomy and Cell 
Biology, Indiana University School of Medicine, Indianapolis, IN; 4Department 
of Cellular and Integrative Physiology, Indiana University School of Medicine, 
Indianapolis, IN; 5Department of Chemistry and Chemical Biology, Indiana 
University Purdue University, Indianapolis, IN. 


Polycystic kidney disease (PKD), a genetic disease characterized by the formation of 
numerous filled cysts in the kidney, afflicts millions worldwide. As the disease progresses, 
the expansion of these renal cysts eventually compromise kidney function. In PKD patients, 
fluid and ion secretion by the renal epithelial cells lining each cyst contribute to an increase 
in cystic volume. We investigated the secretory nature of human autosomal dominant PKD 
cyst fluid through the study of ion transport with short circuit current electrophysiology in 
a cell line derived from the kidney collecting duct, mpkCCDcl4. We found that numerous, 
temporally distinct ion transport events are stimulated by the addition of human renal cyst 
fluid to normal collecting duct cells. One of these events is Cl- secretion via CFTR, as 
reported by others (Mangoo-Karim et al. Am J Physiol 269, F381-F388, 1995). Channels 
and transporters stimulated by the addition of cyst fluid are amiloride insensitive. Through 
the use of differential ultra-centrifugation and size fractionation, we discovered that the 
active component(s) in cyst fluid are not contained in exosomes but reside in a soluble 
(after 150,000g; 7 hours) high molecular weight complex (>100 kDa). Once the components 
responsible for cyst growth are identified, the development of drugs that target and block 
these components will commence and afford better treatment options to those who suffer 
from PKD.


Disclosure of Financial Relationships: nothing to disclose 


PUB023 


NPHS2 Mutations in Familial Renal Failure of Unknown Cause, Sporadic 
Focal Segmental Glomerulosclerosis (FSGS), Alport Syndrome and Chronic 
Kidney Disease  Judith A. Savige, Mardhiah Mohammad, Nicholas Ho, Lin 
Rigby, Yanyan Wang.  Medicine (Northern Health), University of Melbourne, 
Melbourne, VIC, Australia. 


Background: Mutations in the gene for podocin (NPHS2) account for at least 20% 
of familial focal segmental glomerulosclerosis (FSGS) and also occur in sporadic disease. 
The R229Q variant in NPHS2 has been implicated in the development of proteinuria in 
Thin basement membrane nephropathy.


Aims. This study determined how often NPHS2 mutations occurred in patients with: 
familial non-Alport adult-onset renal failure (n=9); sporadic FSGS (n=14); Alport syndrome 
(n=27); chronic kidney disease 3-5 (n=145); and non-proteinuric normals (n=50).


Methods. DNA was examined for mutations in all 8 exons of the NPHS2 gene using 
sequencing (in the Alport patients) and thermal melting curve analysis (Rotor Gene 
6000,Corbett Research, Australia) in the others. All variants were confirmed by sequencing 
in both directions, and pathogenicity was established on the basis of segregation with disease 
in affected families and absence from 50 non-proteinuric normals.


Results. Heterozygous R229Q was present in 3 patients (3/9, 33%) with familial non-
Alport renal failure and one (1/14, 6%) with sporadic FSGS. Five (5/27, 19%) patients 
with Alport syndrome had R229Q compared with 7 (7/145, 5%) with chronic kidney 
disease and 4 (4/50, 8%) normals. R229Q was increased in patients with Alport syndrome 
(p = 0.023, OR 4.481, CI 1.306 – 15.377) compared with chronic kidney disease but was 
not associated with early onset renal failure. In addition R229Q was not increased in 
chronic kidney disease compared with normals (p= 0.4774). No other pathogenic NPHS2 
variants were identified, but 3 novel non-pathogenic variants were found (IVS 7+7C>A, 
IVS7+22A>G and 678T>A).


Conclusions. Patients with familial non-Alport adult-onset renal failure often have the 
R229Q variant of NPHS2. Individuals with Alport syndrome and R229Q were not more 
likely to develop early onset renal failure. R229Q and other NPHS2 mutations were not 
increased in patients with chronic kidney disease 3-5 compared with controls.
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Assessment of Quality of Life in Patients with Autosomal Dominant 
Polycystic Kidney Disease  Fatih Tufan,1 Rovnat Babazade,1 Bledi Cekrezi,2 
Bora Uslu,1 Nilufer Alpay,1 Ahmet Ekmekci,1 Tevfik Ecder.1  1Department of 
Internal Medicine, Istanbul Medical Faculty; 2Department of Radiology, Istanbul 
Medical Faculty, Istanbul, Turkey. 


Patients with autosomal dominant polycystic kidney disease (ADPKD) may experience 
adverse events like hematuria and flank pain episodes which may influence their quality 
of life (QoL). Short-form-health survey 36 (SF-36) is the most widely used instrument to 
evaluate QoL. A score of 0 means the worst health status while 100 means the best. Twenty 
patients with ADPKD and 25 age and sex matched controls were enrolled. Smoking status, 
body mass index (BMI), blood pressure (BP), MDRD estimation of glomerular filtration 
rate (eGFR) and renal volume calculated with ultrasonography were evaluated. All the 
patients and controls filled the SF-36 questionnaire. Characteristics of the cases and results 
of the questionairres are summarized in Table 1.
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Table 1.Characteristics of the patients and controls
Controls Patients P value


Age 38.1 38.1 NS
Gender (% males) 40 40 NS
Smoker rate (%) 36 30 NS
Body mass index (kg/m2) 25.2 26.9 NS
Systolic BP (mmHg) 113.6 127.8 0.001
Diastolic BP (mmHg) 70.4 80.3 <0.001
Renal volume (cm3) 144.2 392.9 <0.001
eGFR (ml/min) 106.3 90.2 0.005
Physical functioning 86.6 73.7 0.033
Role limitations due to physical health 92 62.5 0.003
Role limitations due to emotional health 77.3 65 NS
Vitality 59.6 53.2 NS
Mental health 65.3 63 NS
Social functioning 71 71.2 NS
Bodily Pain 81.6 67.5 NS
General health perception 64.8 43.5 0.001
NS: not significant, BP: blood pressure, eGFR: estimated glomerular filtration rate


In the subgroup analysis, significant differences in QoL measures existed only between 
female patients and controls. There were no significant correlations between BPs, eGFR 
values or renal volumes with dimensions of QoL in the patients. Our study showed that 
QoL is influenced in ADPKD patients, even with preserved renal function. Decline in QoL 
measures did not seem to be associated with high blood pressure, enlarged kidney size or 
decreased renal function.
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Mass-Spectrometry Analysis of Secreted Uromodulin in MCKD/FJHN 
Patients  Céline Schaeffer,1 Angela Cattaneo,2 Daniela Giachino,3 Gianluca 
Caridi,4 Sara Santambrogio,1 Antonio Amoroso,3 GianMarco Ghiggeri,4 
Francesco Scolari,5 Angela Bachi,2 Luca Rampoldi.1  1Molecular Genetics of 
Renal Disorders, Dulbecco Telethon Institute c/o DIBIT, San Raffaele Scientific 
Institute, Milan, Italy; 2Functional Proteomics, DIBIT, San Raffaele Scientific 
Institute, Milan, Italy; 3University of Turin, Turin, Italy; 4G. Gaslini Institute, 
Genoa, Italy; 5Montichiari Hospital, Montichiari (Brescia), Italy. 


Medullary cystic kidney disease/familial juvenile hyperuricemic nephropathy (MCKD/
FJHN) are autosomal dominant renal disorders characterised by tubulo-interstitial fibrosis, 
hyperuricemia and medullary cysts. They are caused by mutations of the gene encoding 
uromodulin (or Tamm-Horsfall protein), the most abundant protein in urine. To date, about 
50 different uromodulin mutations have been described. Most of them are missense changes 
mainly affecting one of the 48 conserved cysteine residues. Analyses of patient kidney 
biopsies have shown the presence of uromodulin intracellular aggregates in tubular cells. 
Moreover, MCKD/FJHN patients present a strong decrease in uromodulin secretion in urine 
even before the appearance of kidney failure. These data are consistent with results obtained 
in transfected cells showing a longer retention time in the endoplasmic reticulum of mutant 
uromodulin isoforms, likely due to protein misfolding. In this study we aimed at verifying 
if mutant uromodulin is secreted in urine at early stage in MCKD/FJHN. Uromodulin was 
purified from urine of 3 pre-symptomatic patients carrying 3 different mutations (C317Y, 
R212C, G210R). Using mass-spectrometry analysis, the presence of mutant isoforms was 
detected in all 3 cases. Mutant isoforms are likely to be actively secreted and not from 
cellular origin as no peptide could be detected beyond phenylalanine 587, previously 
described as the urinary cleavage site of uromodulin. We hypothesise that the presence 
of aggregation-prone mutant uromodulin on the plasma membrane and in the urine could 
interfere with yet to be identified physiological processes suggesting an additional gain-
of-function mechanism other than intracellular retention.
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Clinical and Laboratorial Predictors of Progression to Chronic Kidney 
Disease in Patients with Autosomal Dominant Polycystic Renal Disease  
Edgar Dehesa, Angelica Perez-Gtz, Rafael Valdez-Ortiz, Luis E. Morales-
Buenrostro, Ricardo Correa-Rotter.  Nephrology and MM, Nat Med Sci and 
Nutr Institute Salvador Zubiran, Mexico City, Mexico. 


Purpose: To determine clinical and laboratorial predictors of progression to chronic 
kidney disease in Mexican patients with autosomal dominant polycystic kidney disease 
(ADPKD).


Methods: Retrolective, single center cohort of 91 patients with confirmed diagnosis of 
ADPKD between 1980 and 2008. We collected demographic, clinical, and laboratory data. 
The primary endpoint was the development of advanced chronic kidney disease (aCKD) 
(MDRD eGFR <15 ml/min, renal replacement therapy or kidney transplantation). The Cox 
proportional hazards model was used.


Results: aCKD developed in 37.4% (n=34) of patients with median age of aCKD 
development of 57 years (95% CI 50.3-63.8). Variables associated with progression to 
aCKD in the multivariate analysis were: serum Cr (HR=1.59 IC95% 0.99-2.55 p=0.05) 
and dyslipidemia (HR=3.40; IC95% 1.23-9.39; p=0.01) (Table 1/ Figure 1).


Conclusions: Progression to aCKD is common in our population and the predicting 
factors for progression are SCr and dyslipidemia.


Table 1
Characteristic HR CI95% p
Univariable
Gender (Female) 0.78 (0.33 to 1.85) 0.58
Hypertension (Yes/No) 3.13 (0.41 to 23.84) 0.27
Diabetes mellitus (Yes/No) 0.76 (0.22 to 2.64) 0.67
Dyslipidemia (Yes/No) 3.33 (1.21 to 9.15) 0.01
BMI (per each Kg/m2) 1.01 (0.91 to 1.12) 0.72
Hemoglobin (per each gr/dl) 1.15 (0.90 to 1.47) 0.24
sCr (per each mg/dl) 1.54 (0.98 to 2.41) 0.05
Proteinuria (per each mg/day) 1.00 (0.99 to 1.00) 0.87
Multivariable
Dyslipidemia (Yes/No) 3.40 (1.23 to 9.39) 0.01
sCr (per each mg/dl) 1.59 (0.99 to 2.55) 0.05
HR= Hazard ratio; BMI= Body mass index.
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Comprehensive Molecular Testing and Mutation Data Base for X-Linked 
Alport Syndrome  Genevieve Pont-Kingdon,1 Friederike Gedge,1 Kelly 
Sumner,1 Chris Miller,2 David Crockett,1 Tracey Lewis,2 Joyce Denison,3 Martin 
Gregory,3 Charles Tetaria,4 Elaine Lyon.1,5  1ARUP Institute for Clinical and 
Experimental Pathology, Salt Lake City, UT; 2ARUP Laboratories, Salt Lake 
City, UT; 3School of Medicine, University of Utah, Salt Lake City, UT; 4Centre 
Hospitalier de Polynesie Francaise, Papeete, French Polynesia; 5Department 
of Pathology, University of Utah, Salt Lake City, UT. 


Alport syndrome (AS) is a progressive renal disease with cochlear and ocular 
involvement that progresses to end stage renal disease in young adults although milder 
cases have been described. The majority of AS cases is X-linked (XLAS) and caused by 
mutations in the COL4A5 gene. COL4A5 contains 51 exons with more than 400 mutations 
reported throughout the gene. We present here a comprehensive molecular testing for XLAS 
using several technologies, an algorithm that maintains good sensitivity and a publicly 
available mutation data base.


For adult onset XLAS, we developed an assay identifying the three most common adult 
type XLAS mutations in the US: p.C1564S, p.L1649R and p.R1677Q.


For molecular diagnostic testing of individuals with unknown mutations we developed 
a DNA sequencing assay to identify point mutations and small deletions and insertions.


Additionally a Multiplex-Ligation Probe dependant Amplification assay (MLPA) and 
ninblegen’s whole genome and X chromosome tiling arrays were evaluated for detection 
of large deletions and duplications in COL4A5.


We developed a public online searchable data base that contains 446 entries from the 
literature. In this repository, 88% of the mutations are point mutations and small deletions 
and duplications and 12% are large rearrangements. The data base includes comments and 
reference links for each mutation.


Using different technologies to analyze different types of mutations, our laboratory 
has validated a comprehensive test for XLAS that includes the development of a large 
mutation data base.


Disclosure of Financial Relationships: nothing to disclose 
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Novel PKD1 Gene Mutations – The Effect on Clinical Phenotype  Hanna 
Augustyniak-Bartosik, Waclaw Weyde, Magdalena Krajewska, Katarzyna 
Madziarska, Mariusz Kusztal, Tomasz Golebiowski, Jozef Penar, Ewa Trafidlo, 
Ranata Klak, Marian Klinger.  Department of Nephrology and Transplantation 
Medicine, Medical University, Wroclaw, Poland. 


INTRODUCTION AND AIMS: The genetic defects underlying ADPKD occur in 
85% of the patients in the PKD1 gene. However, due to very heterogeneous character of 
the mutations, they are disclosed in multiple studies in ∼50% of the patients. The aim of 
the own investigation was the analysis of mutations and polymorphisms of fragment 3’ 
and 5’ regions of PKD1 gene including exons 43 to 46 exon and 15.


METHODS: In 3’ region of PKD1 gene we examined fragments:
256bp nucleotides 44926-45181 864bp nucleotides 44926-45789 174bp nucleotides 


44926-45100 414bp nucleotides 45548-45962.
In 5’region of PKD1 gene we examined fragments: 417bp nucleotides 25064-25481 


568bp nucleotides 25994-26562.
The study was performed in 134 ADPKD patients, 23 families - 56 persons. In the 


remained 78 patients the blood from family was not available to the test.
RESULTS: The 14 genetic abnormalities (mutations and polymorphisms) were 


discovered in the analyzed region in 9 patients (64.3%). 4 of them had multiple changes. 
All found mutations and polymorphisms were confirmed by DNA sequences. 4 mutations 
were found in 3’PKD1 gene region and 7 in 5’gene region.


The presence and type of the mutation did not affect the clinical phenotype of disease 
(kidney size, hypertension occurrence and severity) and rate of GFR decline.


CONCLUSIONS: The number of PKD1 mutations is growing and 11 new mutations 
were discovered in the present study.


The presence and type of the mutation in the investigated fragments of PKD1 gene (the 
most frequently tested in all studies) did not influence the clinical course of the disease.


It supports the view that genetic defects of PKD1 gene are extremely heterogeneous and 
do not exist simple correlation between genetic abnormalities and the disease course.
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Recipient C5 Haplotype and Allograft Outcome in Living Donor Kidney 
Transplantation  Jong Cheol Jeong,1 Young-Hwan Hwang,2 Han Ro,3 Hayne 
Cho Park,1 Hankyu Lee,1 Hyun-Sook Kim,3 Kook-Hwan Oh,1 Jong Won Ha,5 
Myoung Hee Park,6 Jaeseok Yang,3,4 Curie Ahn.1,3  1Department of Internal 
Medicine, Seoul National University College of Medicine, Seoul, Korea; 
2Department of Internal Medicine, Eulji General Hospital, Seoul, Korea; 
3Transplantation Research Institute, Seoul National University College of 
Medicine, Seoul, Korea; 4Transplantation Research Center, Seoul National 
University Hospital, Seoul, Korea; 5Department of Surgery, Seoul National 
University College of Medicine, Seoul, Korea; 6Department of Laboratory 
Medicine, Seoul National University College of Medicine, Seoul, Korea. 


Backgrounds: C5 is one of pivotal complement proteins, which not only initiates the 
assembly of the membrane attack complex, C5b-9, but also mediates the immune reaction 
to various injuries via C5aR. We evaluated the influence of genetic variation in the C5 and 
its receptor C5aR on the allograft outcomes in the living donor kidney transplantation.


Methods: Seven SNPs in C5 and one SNP in C5aR gene were genotyped in a total of 
191 adult recipient-donor pairs selected from the SNUH kidney transplantation registry 
(Jan. 1996 to Aug. 2006). The association with allograft outcomes, acute rejection within 
one year and GFR (by simplified MDRD formula) at one year after transplantation, was 
determined.


Results: Three SNPs in recipient C5 gene were associated with allograft function at one 
year (P<0.05 after Bonferroni correction). Two 4-SNP haplotypes (GGCG/AGCA) were 
significantly associated with reduced GFR at one year (53.6 ± 12.0, 62.2 ± 15.7, and 67.8 ± 
15.5 ml/minute/1.73m2 in the recipients with two, one and no risk haplotypes, respectively; 
P<0.001). The genetic polymorphisms in C5 and C5aR genes were not associated with the 
risk for the occurrence of acute rejection within one year. Donor polymorphisms had no 
influence on the allograft outcomes.


Conclusions: The genetic variation of C5 gene in ethnic Korean is associated with 
renal graft function, which implicates C5 in the long-term allograft outcome. Functional 
significance of these haplotypes needs to be investigated.


Disclosure of Financial Relationships: nothing to disclose 


PUB030 


The Influence of VEGF Polymorphism on the Progression of Chronic 
Glomerulonephritis  Miroslav Merta,1 Jana Reiterova,2 Hana Safrankova,2 
Jitka Stekrova,1 Vladimir Tesar.2  1Institute of Biology and Human Genetics, 
1st Faculty of Medicine, Charles University; 2Dept. of Nephrology, 1st Faculty 
of Medicine, Charles University. 


The role of vascular endothelial growth factor (VEGF), a potent angiogenic agent, 
in the pathogenesis of different glomerulonephritides (GN) has been studied recently. We 
investigated the influence of VEGF polymorphism at position -2578 (A/C) of the VEGF 
promoter on the progression of two common GN - focal segmental glomerulosclerosis 
(FSGS), IgA nephropathy (IGAN) and membranous glomerulonephritis (MGN).


296 Czech patients with FSGS, IGAN and MGN entered into study. Patients were 
divided into rapid progressors (RP) - 137 pts (87 males, 58 females, mean age 45.4 ± 10.7 


years) with renal failure during 5 years since renal biopsy and slow progressors (SP) - 137 pts 
(87 males, 58 females, mean age 46.5±12.1 years) with stable renal function. 100 genetically 
unrelated healthy subjects were control group (CG). Genomic DNA was amplified by 
PCR with published primers. A χ2-test was used to compare the distribution of genotypes 
according to recessive and dominant genetic model between RP and SP.
The distribution of the -2578 VEGF polymorphism


AA (%) AC (%) CC (%)
FSGS RP 27.3 49.1 23.6


SP 23.1 50 26.9
IGAN RP 22.7 40.9 36.4


SP 22.1 52.5 25.4
MGN RP 27 55 25.4


SP 31 44 25
CG 21 54 25


There was a tendency to negative prognostic value of the C allele on IGAN, however 
a significant influence of VEGF-2578 polymorphism on the progression of FSGS, IGAN 
and MGN was excluded.


Supported by IGA projects NR/9523-3, NS 9779-4 and MSM 0021620806.
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Association of Polymorphisms of Surfactant Protein A Genes with 
Susceptibility to Recurrent Urinary Tract Infection in Chinese Women  Jiao 
Liu,1 Fengqi Hu,1 Wei Liang,1 Guirong Wang,2 Guohua Ding.1  1Department 
of Medicine, Renmin Hospital of Wuhan University, Wuhan, Hubei, China; 
2Department of Pediatrics, Pennsylvania State University College of Medicine, 
Hershey, PA. 


Objective: Surfactant protein A (SP-A) plays an important role in host defense, 
modulation of inflammatory processes, and surfactant-related physiology function in lung. 
Recent studies have demonstrated SP-A expression in kidney. In the present study we 
evaluated the association of single nucleotide polymorphisms (SNPs) of two SP-A genes 
(SP-A1 and SP-A2) with susceptibility to recurrent urinary tract infection(rUTI) in Chinese 
women. Methods: Six SNP sites of human SP-A1 and SP-A2 genes were analyzed by 
sequence special primer polymerase chain reaction (PCR-SSP) in 32 susceptible patients 
with rUTI and 30 healthy subjects (control). Results: The frequencies of genotypes and 
alleles at SP-A1-aa50,SP-A1-aa219,SP-A2-aa9 and SP-A2-aa91 loci showed no significant 
difference between two groups (P>0.05). However, for SP-A1, the frequencies of CC, CT 
and TT genotype at SP-A1-aa19 locus were 18.8%, 62.4% and 18.8% respectively in rUTI-
susceptible patients; In control group they were 13.3%, 36.7% and 50.0%, respectively. 
Allelic frequencies of T and C at this SNP site were 50.0% and 50.0% in rUTI-susceptible 
patients, but 68.3% and 31.7% in control group. Statistical analysis indicated that the 
frequencies of genotypes and alleles at SP-A1-aa19 locus showed significant difference 
between two groups (P<0.05). For SP-A2, the frequencies of CC, AC and AA genotype 
at SP-A2-aa213 locus were 68.8%,21.9% and 9.3% respectively in rUTI-susceptible 
patients, and 36.7%, 43.3% and 20.0% respectively in healthy control. The frequencies of 
both genotypes and alleles at the studied site exhibited statistically significant difference 
between two groups (P<0.05). Conclusion: C allele of both SP-A1-aa19 and SP-A2-aa223 
loci of human SP-A genes may be genetic factors contributing to susceptibility to rUTI 
in Chinese women.
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MYH9-Associated Steroid-Resistant FSGS Presents at Older Age and May 
Be Associated with Reduced Ability To Manifest Glomerular Hyperfiltration  
Jeffrey B. Kopp,1 Cheryl A. Winkler,2 George W. Nelson,3 Frederick Kaskel,4 
FSGS Controlled Trial Steering Committee.  1NIDDK, NIH, Bethesda, MD; 
2SAIC-NCI, NIH, Frederick, MD; 3NCI, NIH, Frederick, MD; 4Albert Einstein 
College of Medicine, New York, NY. 


MYH9 genetic variation has been associated with focal segmental glomerulosclerosis 
(FSGS). We have examined MYH9 genotypes of patients in the on-going NIH FSGS-
Controlled trial involving steroid-resistant FSGS. Samples from 82 patients, enrollment 
age 2 to 39 yr, were genotyped for MYH9 alleles: 21 [26%; 17 African Americans (AA), 4 
European Americans (EA)] were MYH9 risk allele homozygotes, 19 (23%; 11 AA, 8 EA) 
were heterozygotes, and 42 (51%; 1 AA, 38 EA, 3 other) were non-risk allele homozyotes. 
Mean ages were similar among MYH9 genotypes: 21±8 yr (SD) in risk homozygotes, 21±12 
yr in heterozygotes, and 16±0 yr in non-risk allele homozygotes. However, the numbers of 
patients aged ≤10 years were significantly different among MYH9 genotype groups: 0 of 21 
among risk allele homozygotes, 4 of 19 among heterozygotes, and 11 of 42 among non-risk 
allele homozygotes (P<0.04 by Fisher exact test). eGFR showed significant differences 
among the groups: 92±22 ml/min/1.73m2 among risk homozygotes, 125±77 ml/min/1.73m2 
among heterozygotes, and 146±64 ml/min/1.73m2 among non-risk homozygotes (risk 
homozygous vs non-risk homozygotes, P<0.05 by ANOVA). This difference was largely 
due to the absence of patients with eGFR >130 ml/min/1.73m2 (hyperfiltration) among 
risk allele homozygotes, whereas patients with this degree of hyperfiltration comprised 
42% of the heterozygous group and 45% of the non-risk allele homozygous group. Age 
was inversely correlated with eGFR (R=0.571). In a multivariable model, both age (P = 
2X10E-8) and MYH9 genotype (P<0.01) were associated with eGFR. These data suggest 
that MYH9-associated steroid-resistant FSGS tends to present after age 10 and may be 
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associated with a compromised ability to increase GFR in response to disease, although 
confounding by age or differences in the duration and extent of kidney disease at the time 
of enrollment are plausible alternative explanations for the latter association.
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Novel Mutation of GLA Gene in a Chinese Female Patient with Fabry 
Disease and Diffuse Thinning of GBM  Su-Xia Wang,1 Zhi-Yong Cai,1 Qiu-
Yuan Fang,1 Yu Huang,2 You-Kang Zhang.1  1Department of Nephrology, Peking 
University First Hospital, Beijing, China; 2Department of Medical Genetics, 
Peking University Health Science Centre, Beijing, China. 


Fabry disease is an X-linked lysosomal storage disease caused by mutations of GLA 
gene, which leads to glycosphingolipid accumulation in various systemic organs. The 
classic presentation of Fabry disease occurs in homozygous males, while heterozygous 
females show more variable clinical signs and symptoms. A 41-year-old Chinese woman 
(Patient Chen) admitted to the department of nephrology in our hospital presented with 
peripheral edema, proteinuria, microscopic hematuria, hypertension and tinnitus. Her blood 
pressure was 160/100 mmHg, urine analysis showed 2-4 RBC/HP, 24-hour urine protein 
ranged from 1.7 to 4.6g, serum creatinine was 81umol/L. UCG showed left ventricular 
hypertrophy with mild regurgitation in the left heart valves. Family screening showed that 
her mother had hypertension and coronary heart disease, and her daughter had no special 
findings except for microscopic hematuria. A percutaneous renal biopsy was performed 
on Patient Chen. There were 35 glomeruli examined with light microscopy, 4 of them 
had global sclerosis, 3 of them segmental sclerosis with adhesion to the capsule, and the 
remaining glomeruli were nearly normal. Focal atrophy of tubules with mild infiltrates and 
thickening of arterioles were observed. Electron microscopy showed concentric lamellated 
inclusions in some podocytes, parietal epithelial and distal tubular epithelial cells. Diffuse 
thinning of GBM with a mean thickness of 216±31nm was identified. The diagnosis 
of thin basement membrane nephropathy with suspected Fabry disease was made. The 
activity of α-galactosidase (αGal) in Patient Chen and her daughter were 33 units, and 75 
units respectively (the normal range of αGal is 100-500 unit). The GLA gene mutation 
was detected by the PCR amplification of all 7 exons and respective intronic boundaries, 
followed by direct sequencing. A novel mutation of c1208-1209 ins 21bp was detected 
in Patient Chen and her daughter. The relationship between Fabry disease and the GBM 
thinning remained to be elucidated.
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Screening for NPHS2 and TRPC6 Mutations in Adult and Pediatric Sporadic 
FSGS  Amy Katherine Mottl,1 Mei Lu,2 Patrick E. Gipson,1 Debbie S. Gipson,1 
Karen E. Weck.2  1Nephrology and Hypertension, University of North Carolina, 
Chapel Hill, NC; 2Clinical and Molecular Pathology, University of North 
Carolina, Chapel Hill, NC. 


Purpose: The purpose of this study is to provide further evidence regarding the 
prevalence and clinical relevance of NPHS2 and TRPC6 mutations in pediatric and adult 
sporadic FSGS.


Methods: We recruited subjects with biopsy proven, primary FSGS from our 
hospital-based pediatric and adult nephrology clinics. Genomic DNA was extracted 
from peripheral blood cells using the QIAmp DNA blood kit. DNA sequencing of the 
entire coding region and flanking intronic regions of the eight exons encoding NPHS2 
and thirteen exons encoding TRPC6 was performed by dideoxy capillary sequencing 
using ABI big dye terminator reagents and analyzed on an ABI 3130xl genetic analyzer. 
Mutation analysis was performed using ABI SeqScape software and compared to GenBank 
reference sequences.


Results: There were 20 children available for genotyping, ranging in age of presentation 
from 3 to 19 years with a mean of 11.5 years. Ethnic breakdown was 65% African 
American, 25% Caucasian and 10% American Indian. One child was homozygous for a 
known deleterious NPHS2 mutation (R138Q), had an early onset of disease (4 yrs), was 
unresponsive to any immunosuppression and progressed to ESKD within five years. An 
additional two children were heterozygous for a NPHS2 coding sequence variant (R10T) 
that has been previously unreported and its relevance to pathogenesis is unknown. One 
child was heterozygous for a known autosomal dominant deleterious TRPC6 mutation 
(Q897K), was steroid dependent and later lost to follow-up. There were 17 adults available 
for genotyping, ranging in age of presentation from 25 to 50 years with a mean of 38 years. 
Ethnic breakdown was 56% African American, 39% Caucasian and 5% Latino. None of 
them had NPHS2 or TRPC6 mutations.


Conclusions: These data suggest that mutations in NPHS2 and TRPC6 are associated 
with FSGS in a subset of pediatric patients thought to have sporadic FSGS. Family studies of 
genetic testing in relatives of patients with defined mutations would be useful to determine 
the risk of FSGS in family members.
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Presence of Citrullinated Proteins in the Urine of Patients with Glomerular 
Disease  Michael G. Janech,1,2 Elizabeth Favre,2 John M. Arthur.1,2  1Ralph H. 
Johnson VA Med Ctr, Charleston, SC; 2Medicine/Nephrology, Medical University 
of South Carolina, Charleston, SC. 


The conversion of arginine to citrulline (citrullination) is a protein post-translational 
modification mediated by the enzyme peptidyl arginine deiminase. Protein citrullination 
coincides with apoptosis and antibodies against citrullinated proteins are diagnostic for 
rheumatoid arthritis. Specific proteins within cells of the parietal epithelia in the glomerulus 
have been reported to undergo citrullination following unilateral urinary obstruction. 
Additionally, apoptotic mechanisms have been implicated in the progression of certain 
glomerular diseases. We hypothesized that citrullinated proteins are present in the urine 
of patients with glomerular disease, reflecting the disease process. Urine was collected 
from 12 patients with glomerular disease (FSGS, Membranous, Minimal Change Disease, 
Amyloidosis, and MPGN) and centrifuged at 1000xg and 10,000xg to remove sediment. 
Aliquots of sediment-free urine were pooled according to glomerular disease and depleted 
by ligand library beads to remove high abundance proteins. Western blotting was used to 
detect citrullinated proteins from depleted and undepleted urine as well as debris from urine 
centrifuged at 10,000xg. Single bands representing citrullinated proteins were detected 
between 50kDa and 100kDa in the 10,000xg sediment from patients with minimal change 
disease, membranous, and FSGS. Protein bands between 37kDa and 150kDa were also 
detected in depleted urine samples from patients with Minimal Change Disease, MPGN, 
Membranous, and Amyloidosis, but not FSGS. Based upon our results, distinct citrullinated 
proteins comprise a fraction of the urine protein in patients with glomerular disease. The 
source and identity of these proteins remains to be elucidated as well as whether they serve 
as markers of disease progression or diagnosis.
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Urine Metabolomic Analysis of a Murine Cystic Disease Model Shows 
Potential Urinary Biomarkers and Novel Targets for Therapy  Robert 
H. Weiss,1,6 Sandra Taylor,2 Bertrand Perroud,3 Nikolai Bukanov,4 Arlene B. 
Chapman,6 Kyoungmi Kim.2  1Nephrology, Univ. of Calif., Davis, Davis, CA; 
2Public Health Sciences, Univ. of Calif., Davis, Davis, CA; 3Genome Center, 
Univ. of Calif., Davis, Davis, CA; 4Genzyme Corporation, Framingham, 
MA; 5Nephrology, Emory Univ., Atlanta, GA; 6Medicine, Sacramento VAMC, 
Mather, CA. 


PKD is associated with early changes in kidney morphology prior to decrease in renal 
function. It is highly likely that metabolic changes occur early in the disease prior to changes 
in kidney size or function. We seek to use urinary metabolites for an early diagnostic test. 
We used jck mice which have a mutation in the Nek8 gene which causes renal cysts to 
appear relatively early in life and result in a later deterioration of renal function. In historical 
studies of jck mice, cysts are generally detectable at age 26 days while the majority of kidney 
tissue is unaffected, but by day 45, the cysts are much more prevalent and by day 64, there 
is little normal tissue. We performed GC-MS based metabolomic analysis on urine samples 
from jck mice taken at 26 and 45 d. The data was baseline corrected, normalized to total 
mass of metabolites and adjusted for difference in mouse body weight, log transformed to 
meet the underlying normality assumption with a constant variance for statistical analysis, 
and subjected to partial-least squares (PLS) analysis. Surprisingly, there was profound 
separation of the two genotypes by PLS analysis at 26 days when renal function is normal 
and when there exist relatively few cysts.
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Metabolites responsible for these discrimination have been identified and are 


being validated. This data, once confirmed in other models, suggests the possibility of 
identifying clinically useful urinary biomarkers as well as therapeutic targets for renal 
cystic disease.
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Differential Gene Expression Analysis in Tumor Compared to Pair 
Matched Patient Normal Tissues as a Novel Method for Identification of 
New Diagnostic or Prognostic Markers in Renal Cell Carcinoma  Hari K. 
Koul, Lakshmipathi Khandrika, Adriano Campagna, Sweaty Koul, Jeong S. 
Hwa, Fernando J. Kim.  Urology, University of Colorado Denver School of 
Medicine, Aurora, CO. 


Introduction and Objective:
The lack of non-invasive diagnostic or prognostic markers for patients with renal cell 


carcinoma (RCC) demand the development of new and novel markers for early differential 
diagnosis that will help in decision making about various treatment options. The purpose 
of this study was to identify differentially expressed genes between renal cancer cells and 
corresponding normal renal tissues harvested from the patient’s pathological specimen 
immediately after radical nephrectomy.


Methods:
A total of 24 patients (17 males and 7 females) with a mean age of 63.1 ± 3.1 y.o. 


were recruited for the study. The mean size of renal masses was 7.56 ± 3.1 cm. Normal 
and pathological renal tissues were collected in RNAlater. RNA was isolated and cDNA 
was prepared from tumor as well as normal tissues from each specimen. Differential gene 
expression was studied using as Affymetrix human genome U133 Plus 2.0 gene array on 
three paired samples from patients with Renal Clear cell Carcinoma.


Results:
RNA stability was greatly influenced by a variety of factors including warm ischemia 


time. Using sample pairs with the highest quality RNA, we performed differential gene 
expression using micro array technology. We identified many genes that are potentially up-
regulated in RCC compared to normal tissue including, NADH:ubiquinone oxidoreductase, 
nicotinamide N-methyltransferase, placental growth factor, and hypoxia-inducible protein 
2 (HIF-2). We also identified a large group of genes that were down regulated including, 
chloride channel Kb, fibroblast growth factor 9, claudin 8 and lysosomal ATPase (H+ 
transporting). Further confirmation methods to firmly establish or rule out potential use 
of differentially expressed genes as markers for non-invasive diagnosis and prognosis of 
RCC patients.


Conclusions:
The development of differentially expressed gene sets that could help diagnose and 


or determine prognosis of RCC may help in decision making about various treatment 
options.
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Decreased Biological Activity of Hepatocyte Growth Factor during Chronic 
Renal Failure  Fredrik Uhlin,1 Tayeb Nayeri,2,3 Lars Brudin,4 Fariba Nayeri,2,3 
Gabriel Almroth.1  1Department of Nephrology, Medicine and Health Sciences, 
University Hospital, Linköping, Sweden; 2Division of Infectious Diseases, 
Medicine and Health Sciences, University Hospital, Linköping, Sweden; 3PEAS 
Institute, Linköping, Sweden; 4Department of Clinical Physiology, Kalmar 
County Hospital, Kalmar, Sweden. 


Purpose: Does the biological activity of Hepatocyte Growth Factor (HGF) decrease in 
patients with renal failure in similarity with other chronic inflammations?


Material & methods: Serum was gathered from 13 patients with chronic renal failure 
before the start of haemodialysis treatment and from 10 healthy blood donors.


Using a Surface Plasmon Resonance (SPR)-based method (Biacore) the binding 
affinity to HGF ligands in groups was tested in the same run. SPR is an optic real-time 
detection system that determines the binding affinity of a protein to different ligands. 
By investigating several HGF recombinant lots and endogenous HGF found in healthy 
subjects and individuals with diseases we established a method to distinguish the biological 
active HGF by SPR and observed discrepancy between amounts and biologically activity 
of HGF during chronic inflammation. The total amount of HGF was determined in both 
groups with ELISA.


Results: The total amount of HGF was significantly higher in serum of patients with 
chronic renal failure compared to healthy controls (ELISA, p< 0.001). However the 
binding affinity of HGF to crucial ligands for biological activity of HGF such as heparan 
sulfate proteoglycan (HSPG) was significantly lower in patients with chronic renal failure 
compared to healthy controls (p<0.001).


Conclusion: The present result shows decreased biological activity of HGF in patients 
with chronic renal failure, which is in agreement with our previous observations regarding 
decreased biological activity of HGF during chronic inflammation. The mechanisms 
underlying such phenomena are under investigation.
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Astragalus Mongholicus Ameliorates Renal Fibrosis by Inhibiting 
Transforming Growth Factor-beta Signaling in Rats with Unilateral 
Ureteral Obstruction  Chuan Zuo, Hongyu Qiu, Xisheng Xie, Zi Li, Junming 
Fan.  Department of Nephrology, West China Hospital of Sichuan University, 
Chengdu, Sichuan, China. 


Objective: Astragalus mongholicus (AM), the dry root of Astragalus membranaceus 
Bge.var.mongolicus (Bge.) Hsiao, is a widely used traditional Chinese herb. The present 
study investigated the potential role of AM on renal fibrosis on a rat model of unilateral 
ureteral obstruction (UUO). Methods: Seventy-two Sprague-Dawley rats were randomly 
into 4 groups: sham-operated group (Sham), untreated UUO group, AM treated (10g/
kg.d) UUO group, and losartan treated (20mg/kg.d) UUO group as positive control. 
HE and Masson staining were used to study the dynamic histological changes of the 
kidney on day 3, 7 and 14 after UUO. The expression of fibronectin (FN), type I collagen 
(colI), transforming growth factor-β1 (TGF-β1), phosphorylated-smad2/3(p-smad2/3), 
α-smooth muscle actin(α-SMA), and E-cadherin were analyzed by real-time PCR, 
immunohistochemistry staining, and Western blot. Results: Diseased rats after UUO 
developed a progressive renal fibrosis identified by a severe renal pathological damage 
and an obvious accumulation of extracellular matrix, which was associated with activation 
of TGF-β/smad signaling pathway as evident by upregulation of TGF-β1 and p-smad2/3, 
and tubular epithelial-myofibroblast transition(EMT) as evident by overexpression of 
α-SMA and a loss of E-cadherin. AM alleviated the renal damage and decreased the 
changes above, similar to losartan. Conclusion: AM could retard the progression of renal 
fibrosis induced by UUO in rats, which might be related to blockade of TGF-β1 signaling 
activation and inhibition of EMT.


Key Words: Astragalus mongholicus; epithelial-myofibroblast transition; TGF-β1; 
smad; renal fibrosis
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LSKL, a Peptide Antagonist of Thrombospondin-1, Attenuates Renal 
Interstitial Fibrosis in Rats with Unilateral Ureteral Obstruction  Xisheng 
Xie, Chuan Zuo, Feiyan Li, Zi Li, Junming Fan.  Department of Nephrology, 
West China Hospital of Sichuan University, Chengdu, Sichuan, China. 


Aims: The effects of LSKL, the peptide antagonist of thrombospondin-1 (TSP-1), on 
renal interstitial fibrosis in rats subjected to unilateral ureteral obstruction (UUO) were 
investigated.


Methods: Rats were divided randomly into three groups (n = 20 each): UUO group 
(UUO), sham-operation group (SOR) and UUO plus LSKL treatment group (UUO+LSKL), 
and were euthanized 3 d, 7 d and 14 d after surgery. Biochemical analyses in the serum 
and urine were made. Collagen deposition was studied using histopathology and reverse 
transcription polymerase chain reaction analysis (RT-PCR). The expression of TSP-1, 
transforming growth factor beta 1 (TGF-b1), phosphorylated Smad2 (pSsmad2) and 
α-smooth muscle actin (α-SMA) in the kidney were studied using immunocytochemistry, 
western blotting analysis, RT-PCR and enzyme-linked immunosorbent assay.


Results: Biochemical parameters did not show differences among the three groups. 
Histopathology showed that LSKL significantly inhibited interstitial fibrosis including 
tubular injury as well as collagen deposition. The expression of TSP-1, TGF-b1, pSmad2 
and α-SMA were upregulated in the obstructed kidney and substantially suppressed by 
LSKL treatment.


Conclusion: As TSP-1 is the major activator of TGF-β1, we demonstrate here for the 
first time that LSKL can attenuate renal interstitial fibrosis in vivo by preventing TSP-1-
mediated TGF-b1 activation.


Keywords: LSKL, Renal interstitial fibrosis, Transforming growth factor-b1, 
Thrombospondin-1, Myofibroblast accumulation
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The Effect of Erythropoietin (EPO) on Norepinephrine (NE), Dopamine 
(DOPA) and Nitric Oxide (NO) in Bacterial Endotoxin (LPS) Stimulated Rat 
Cardiomyocytes in Cell Culture (CM)  Yoram Wollman, Yafa Vered, Tamar 
Chernihovsky, Gabriela Westphal, Asher Schainberg, Adrian Iaina, Donald 
Silverberg, Doron Schwartz.  Nephrology, Tel Aviv Medical Center, Tel Aviv, 
Israel; Biochemistry, Tel Aviv Medical Center, Tel Aviv, Israel; Klinicum Kassel, 
Institute of Pathology, Kassel, Germany; Life Sciences, Bar Ilan University, 
Ramat Gan, Israel. 


THE AIM of the present study was to determine the effect of EPO on NE, DOPA and 
NO on 3- day old cultured rat cardiomyocytes treated with LPS.


MATERIAL AND METHODS: CM cell culture was obtained from 2-3 day old 
new born rats as previousely described. The CM were incubated with LPS 10 µg/ml for 
24 hours. EPO (beta erythropoietin) 5 iu / ml culture solution for 24 hours. In the culture 
solution NO (NO2 and NO3) µMol, NE µg/ml, DOPA µg/ml were determined in the 
LPS±EPO coincubation.


RESULTS: the LPS increased the NE from 656±84 to 34494±8700 (p<0.001), DOPA 
from 750±251 to 1450±212 (p<0.05), NO from 1.45 ± 0.35 to 86±37 (p<0.01).


The EPO coincubation in the controls: NE 125± 41 and 27256±3039 in the LPS treated 
(p<0.001), DOPA in the controls 650 ±31 and 870±111 in the LPS treated (NS).The NO in 
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the LPS treated cultures was 105 ± 15 and in LPS+EPO: 65± 12 (p<0.01). Similar results 
were obtained with LPS 50 and with EPO 0.5 coincubations.


CONCLUSIONS: the major findings of the present study were, firstly, a very significant 
increase of the opposite acting systems catecholamines and nitric oxide in the LPS treated 
cardiomyocytes. Secondly, the erythropoietin induced a signicant reduction of NE and 
DOPA in the LPS treated cardiomyocytes and a further decrease in NO. These findings 
seem to support the administration of erythropoietin in a clinical situation of inflammatory/
infectious heart disease/failure for a better cardiovascular recovery.
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Uropathogenic Type I Fimbriated Escherichia coli Bind to Denatured 
but Not to Deglycosylated Tamm-Horsfall Protein  James M. Bates, Jr., 
Hajamohideen S. Raffi, Satish Kumar.  Department of Medicine/Nephrology 
Section, University of Oklahoma Health Sciences Center, Oklahoma City, 
OK. 


We have previously shown that Tamm-Horsfall Protein (THP) deficient mice are more 
prone to urinary tract infection induced by Type I fimbriated Escherichia coli, Klebsiella 
pneumoniae, Staphylococcus saprophyticus and Proteus mirabilis. The binding of THP to 
bacteria is thought to be mediated by the glycans in THP but it is not clear if bacteria are 
also trapped by polymers of THP in urine. The aims of this study were to assess if E. coli 
bind to the protein backbone or the carbohydrate structures of THP and if the tertiary and 
quaternary structures of THP are necessary for this binding.


THP was purified from normal human urine and denatured with SDS and 
β-mercaptoethanol. THP was deglycosylated by digestion with a mixture of N-glycanase, 
O-glycanase, sialidase A, β(1-4) galactosidase and β-N acetylglucosaminidase. The 
molecular weight of THP decreased from 105 kD to 66 kD after deglycosylation. Bovine 
serum albumin (BSA) was used as negative control and RNase B (known to contain 
mannose) as positive control for binding to E. coli. Dot blots of immobilized native THP, 
deglycosylated THP, denatured THP, BSA and RNase B were prepared on nitrocellulose. 
The dot blots were blocked with 2% Tween-20 in Dulbecco’s phosphate buffered saline 
(DPBS) containing calcium and magnesium. The bacteria were cultured in tryptose broth 
and resuspended in artificial urine at a concentration of 1 x 108 CFU/ml. The proteins 
spotted on nitrocellulose dot blots were affixed to glass microscope slides and incubated 
with the bacterial suspensions for 1 hour at RT. The blots were washed in 0.05 % Tween-20 
in DPBS and cultured on Eosin Methylene Blue agar. The bacterial growth on the surface 
of each dot blot was photographed under a dissecting microscope. Results showed that 
type I fimbriated Escherichia coli bound to native THP, denatured THP and to RNase B 
but not to deglycosylated THP or BSA.


We conclude that THP binds to Type I fimbriated Escherichia coli through its 
carbohydrate portion and that denaturing the tertiary and quaternary structure of THP does 
not reduce its ability to bind this bacteria.
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The Potential Effect of Lymphangiogenesis by Adrenomedullin in Human 
Lymphatic Microvascular Endothelial Cells  Ae Sin Lee, Yu Jin Jung, Duk 
Hoon Kim, Jung Eun Lee, Kyung Pyo Kang, Sik Lee, Sung Kwang Park, Won 
Kim.  Renal Regeneration Laboratory and Department of Internal Medicine, 
Institute for Medical Sciences Chonbuk National University Medical School, 
Jeonju, Korea. 


Adrenomedullin (AM), a peptide has a vasodilation and diuretic function. It is also 
known as angiogenic factor by the activation of ERK1/2 and Akt in vascular endothelial 
cells. The role of AM in murine lymphatic vascular development during embryogenesis 
has been well documented. Though neoangiogenesis of lymphatic vessels plays an 
important role for the immune response in renal transplants, we evaluated the role of 
AM in lymphangiogenesis using human lymphatic microvascular endothelial cells 
(HLMVECs). AM was found to be increased proliferation and migration rate and promote 
tube formation and thoracic duct outgrowth in collagen gel in HLMVECs. AM induced 
tyrosine phosphorylation of Akt and mitogen-activated protein kinase (MAPK)/extracellular 
signal-regulated kinase1/2 (ERK1/2) signaling pathways in HLMVECs in a time and dose 
dependent manner and the effect was inhibited by pretreatment with phosphatidylinositol 
3’-kinase inhibitor or ERK1/2 inhibitor. In addition, pretreatment with AM22-52, a putative 
AM receptor antagonist, partially suppressed AM-induced phosphorylation of Akt or 
ERK1/2. The results of the present study revealed the role of AM in lymphangiogenesis 
through Akt or ERK1/2 pathway in HLMVECs. This finding leads to the assumption that 
promotion of lymphangiogenesis by AM may play an important role in immune response 
in renal transplants.
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Renoprotective Effects of Angiotensin Blockade May Involve VEGF 
Inhibition and Altered Regulation of Intra-Renal eNOS  Nayan Patel, K. 
Wyatt McMahon, Shobha Pandey, Sharma Prabhakar.  Internal Medicine, Texas 
Tech University Health Sciences Center, Lubbock, TX. 


Angiotensive receptor blockade (ARB), is comonly used in the prevention and treatment 
of diabetic nephropathy (DN). ARB improves renal function largely by modulating the 
hemodynamics of the kidney although the underlying molecular mechanisms remain 


incompletely understood.We have previously shown that treatment of the obese ZSF 
rat – a recently-described model for DN – with ARB causes decreased urinary vascular 
endothelial growth factor (VEGF) levels early in DN (Iznaola et al, J Invest Med 2008) 
and in other seperate studies that ARB leads to a decrease in the urinary excretion of NO 
metabolites (NOx) in early DN in ZSF rats (Prabhakar, Nephrol Dial Transplant 2009). 
Because the majority of urinary NOx in DN derive from endothelial nitric oxide synthase 
(eNOS), and angiotensin is known to stimulate eNOS,we investigated the effects of ARB 
on eNOS regulation in the kidney. Treatment with losartan, an ARB, resulted in decreased 
eNOS protein levels in kidneys from obese ZSF rats and inhibited the association between 
eNOS and its activating protein kinase Akt1. We examined the effect of VEGF inhibition 
on eNOS regulation in the kidney using VEGF specific anti-bodies given twice weekly 
for four weeks (week 8 to 12). Both eNOS and Akt/eNOS association were disrupted 
quantitatively to a similar extent (as measured by image density analysis) in obese ZSF 
rats as seen with ARB treatment.


Finally, rats treated with losartan showed lower levels of VEGF protein in the urine 
(ELISA) and kidneys (western blots). Together, these data suggest that ARB treatment results 
in altered regulation of intra-renal eNOS, possibly due to decreased renal VEGF production, 
which may provide a new mechanism for renoprotective effects seen with ARB.
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TGFbeta Induces N-Cadherin Upregulation Via Snail1/Smad2/3 and 
Inhibits Migration in Vascular Smooth Muscle Cells In Vitro  Sylvia 
Stracke,1 Johannes Nuessle,2 Rosa Herzog,2 Frieder Keller,2 Andre Menke.3  
1Nephrology, University Hospital, Greifswald, Germany; 2Nephrology, 
University Hospital, Ulm, Germany; 3Molecular Cell Biology, University 
Hospital, Ulm, Germany. 


Background:
TGFbeta signalling is well known to play an important role in the pathogenesis of 


myointimal proliferation in atheromatous blood vessels. We have previously shown that 
TGFbeta reduces migration of vascular smooth muscle cells (VSMC) which correlated with 
upregulation of N-cadherin. We now investigated the transcriptional pathway of TGFbeta/ 
N-Cadherin signalling in primary human VSMC in vitro.


Methods:
VSMC were stimulated for 2h to 18h with TGFbeta, PDGF, neutralising N-cadherin 


peptide alone or TGFbeta+neutral N-cadherin peptide. Protein expression as well as protein 
phosphorylation were analysed by Western blotting. Semiquantitative RT-PCR of VSMC-
cDNA was performed with primers for beta-actin, N-cadherin, Snail1, Sip1, Beta-catenin, 
Alpha-catenin and Integrin-Beta1. Two pharmacological inhibitors against the TGFbeta 
receptor type I (TbR1) kinase were used to inhibit TGFbeta signalling.


Results:
In cultured VSMC, TGFbeta induced both an increase in N-cadherin protein after 6h and 


an increase in N-cadherin mRNA after 2h. This increase was sensitive against inhibition of 
the TbR1 kinase. Subsequently, TGFbeta-dependent phosphorylation of the transcriptions 
factors Smad2 and Smad3 was demonstrated by Western blotting, which correlated with 
elevated amounts of Snail1 mRNA and protein. The inhibition of TbR1 eliminated Snail1 
upregulation. This is in accordance with a possible role of Snail1 in induction of N-cadherin 
gene expression. The mRNA of the other transcription factors tested were not altered.


Conclusion:
TGFbeta induces the transcription of Snail1 through receptor-mediated activation 


of Smad2/3 which correlates with increased N-cadherin expression. Snail1-induced 
transcription has been suggested to contribute to the differention of mesenchymal cells and 
thereby to activation of myofibroblasts. Our data suggest a role for TGFbeta in promoting 
intimal fibrogenesis and atherosclerotic plaque formation by activation of myofibroblasts 
and induction of myofibroblast-dependent processes.


Disclosure of Financial Relationships: nothing to disclose 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


839A


  J Am Soc Nephrol 20: 2009
Publication O


nly
PUB046 


Immunoglobulin Light Chains Induce MCP-1 Production Via Activation 
of c-Src  Kolitha Basnayake,1,2 Wei-Zhong Ying,2 Pei-Xuan Wang,2 Paul W. 
Sanders.2,3,4  1Immunity and Infection, University of Birmingham, Birmingham, 
United Kingdom; 2Division of Nephrology, Department of Medicine, University 
of Alabama at Birmingham, Birmingham, AL; 3Physiology and Biophysics, 
University of Alabama at Birmingham, Birmingham, AL; 4Department of 
Veterans Affairs Medical Center, Birmingham, AL. 


Aims: Previous studies have demonstrated that certain nephrotoxic monoclonal 
free light chains (mFLC) induce MCP-1 and H2O2 production in HK2 cells. Here we 
investigated the role of c-Src in the signal transduction process that results in MCP-1 
production following exposure of HK2 cells to mFLC.


Methods: HK2 cells were incubated with 2 different mFLC, termed κ2 and λ2 (1 mg/
ml) for up to 24 hours. Supernatants and lysates were harvested at 0, 2, 6, 12 and 24 hours. 
For inhibition experiments, the specific c-Src inhibitor PP2, 10 µM, was added at the same 
time as the light chains. c-Src production was silenced using specific siRNA. Total c-Src, 
phosphorylated c-Src and reduced c-Src in the lysates were detected by western blotting 
with specific primary antibodies and quantified by densitometry. In supernatants, MCP-1 
was quantified by ELISA and H2O2 by Amplex Red.


Results: Phosphorylated c-Src concentration was increased up to 5-fold, in a time 
dependent manner with a peak at around 12 hours. There was a rise in hydrogen peroxide 
and MCP-1 production by cells when incubated with the mFLCs, compared to medium 
alone. Levels of reduced c-Src fell during incubation with both mFLC. Inclusion of PP2 
dramatically reduced the MCP-1 response of cells to both mFLC. However, the effect on 
H2O2 production was unchanged. c-Src siRNA produced significant silencing of c-Src 
expression. Following silencing, MCP-1 production returned to baseline levels.


Conclusions: Exposure of HK2 cells to two different mFLC leads to upregulation of 
c-Src activity, which was integrally involved in the downstream production of MCP-1. Along 
with prior studies demonstrating that inhibitors of H2O2 inhibited MCP-1 production, the 
data show that H2O2 produced following exposure to monoclonal free light chains oxidizes 
c-Src and appears to be responsible for directly activating this enzyme.
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Influence of Transcription Factor NF-κB on Human Uremic Serum Induced 
Neurotoxicity  Sabrina Degaspari, Elvino J. G. Barros, Miriam Y. Abe, Larissa 
de Sá-Lima, Joao P. L. Branco Martins, Elzo R. Junior, Carmen B. Tzanno-
Martins, Cristoforo Scavone, Elisa M. Kawamoto.  Pharmacology, Institute 
of Biomedical Sciences – University of Sao Paulo, Sao Paulo, Brazil; Federal 
University of Rio Grande do Sul, Poroto Alegre, Rio Grande do Sul, Brazil; 
Integrated Center of Nefrology, Sao Paulo, Brazil; Laboratory of Neurosciences, 
National Institute on Aging Intramural Research Program, Baltimore, MD. 


Chronic kidney disease (CKD), a condition which describes extensive and irreversible 
alteration of kidney function has been related to cognitive function changes. Due to vascular 
effects found in these patients, the relationship between CKD and cognitive dysfunction 
is related to brain tissue chronic hipoperfusion. NF-κB is a transcription factor which is 
involved in cellular defense response, apoptosis and regulation of pro and antiinflammatory 
genes expression. Therefore the aim of this study was to evaluate human uremic serum (pre-
hemodialysis) effects on NF-κB modulation in the rat cerebellar granule neuronal culture.
Primary rat cerebellar granule neuronal culture was incubated with different concentrations 
of human uremic serum (1, 5 and 9%) for 1, 3 and 7 days (periods of incubation). Serum 
from age-matched individuals with no CKD or cognitive deficit was used as control. Cell 
viability was evaluated by MTT bromide reduction assay and cytotoxicity was measured 
by lactate dehydrogenase (LDH) release assay. Cell nuclear extract was used to run 
eletrophoretic mobility shift assay in order to measure NF-κB binding activity. Neuronal 
toxicity induced by uremic serum was not related to concentrations or time-course assayed. 
However, the toxicity induced by uremic serum at 1% of concentration was similar in all 
time points studied and NF-κB activation was observed after 7 days of incubation (one-
way ANOVA, Newman-Keuls post-test, p ≤0.05). This result suggests that CKD patients 
in chronic hemodialysis show more susceptibility to develop neurologic diseases since 
their serum contains compounds which even at low concentrations can keep the signaling 
pathway associated to activated inflammatory response. Sponsor: FAPESP, CNPq, NIA 
and CINE
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Nephrin Overexpression Ameliorates Angiotensin II-Induced Podocyte 
Apoptosis through PI3K/Akt Signaling Pathway  Wei Liang,1 Cheng Chen,1 
Zhilong Ren,1 Zhongping Wei,1 Pravin C. Singhal,2 Guohua Ding.1  1Medicine, 
Renmin Hospital of Wuhan University College of Medicine, Wuhan, Hubei, 
China; 2Medicine, Long Island Jewish Medical Center, New Hyde Park, NY. 


We have recently demonstrated that angiotensin II (Ang II) infusion induces changes 
in nephrin expression and podocyte apoptosis (JASN 17:72A, 2006; Am J Nephrol 28:500, 
2008), suggesting the role of nephrin in podocyte survival. The present study evaluates 
the effects of nephrin overexpression on Ang II-induced podocyte apoptosis and signaling 
pathway.


Conditionally immortalized mouse podocyte cell line (MPC5) and MPC5 stably 
transfected with mouse nephrin cDNA expression vector (pcDNA3.1mNPHS1) or control 


vector (pcDNA3.1-neo) were incubated in media containing either buffer or increasing 
concentrations of Ang II (10-12 to 10-6M) for various time periods. Podocyte apoptosis was 
evaluated by Hoechst-33342 staining and flow cytometry. Nephrin expression was assessed 
by quantitative real-time PCR, immunofluorescence staining, and Western blotting. The 
phospho-Akt was determined by Western blotting.


Ang II promoted podocyte apoptosis in a dose- and time-dependent manner (data not 
shown). Ang II significantly inhibited the expression of nephrin mRNA and protein and 
phospho-Akt level. Podocytes stably transfected with nephrin exhibited a two-fold increase 
in nephrin expression, and overexpression of nephrin significantly inhibited Ang II-induced 
podocyte apoptosis compared to untransfected and pcDNA3.1-neo transfected cells treated 
with Ang II (7.8±1.8% vs. 18.6±1.3% vs 18.0 ± 2.7% respectively, p<0.05). In parallel 
sets of experiments, overexpression of nephrin also rescued Ang II-induced decrease of 
phospho-Akt compared to untransfected and pcDNA3.1-neo transfected podocytes.


In summary, these data demonstrate that nephirn-induced PI3K/Akt signaling plays a 
critical role in podocyte survival.
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Activation and Trans-Activation: Two Distinct STAT1 and STAT3 
Signaling Pathways Regulated by the Polycystin-1 Cytomplasmic Tail  
Jeffrey J. Talbot,1 Shivakumar Vasanth,1 Jonathan M. Shillingford,1 Sambuddho 
Mukherjee,1 Xuewen Song,2 York Pei,2 Thomas Weimbs.1  1Molecular Cellular 
Developmental Biology, University of California Santa Barbara, Santa 
Barbara, CA; 2Division of Nephrology, University Health Network, Toronto, 
ON, Canada. 


Here we report two STAT signaling pathways activated by the cytoplasmic tail of PC-1. 
The first closely resembles signal pathway mechanisms of cytokine receptors, while the 
second is novel, and indicative of transcriptional cofactors.


This work has two primary focuses STAT3, and the clinically relevant c-terminal 
cleavage product of the Polycystin-1 tail. The work on STAT3 surrounds its functions as it 
relates to activation and signaling as regulated by the Polycystin 1 tail. The role of STAT3 
in maintaining healthy kidney functioning is not well understood and its role in ADPKD 
is less clear. Partially confounding efforts is the pleiotropic nature of the STAT3 gene, its 
promiscuous and compensatory changes of function in response to the current cytokine/
transcription factor environment, as well as its notoriously oncogenic tendencies. We have 
identified some key players involved in this peri-membrane signaling complex (Jak2, 
SOCS3) and are working to identify their function and dysfunction in health and disease.


Cleavage of the PC1 tail is observed at low levels in healthy human kidneys. We believe 
that this is a regulated mechanism responsible for upregulating the kidney’s response to acute 
injury. In ADPKD patients this PC1 cleavage event is significantly unregulated and chronic. 
Unlike the membrane-bound PC1 tail which is able to activate STAT3 via phosphorylation, 
the PC1 cleavage effects its transcriptional response via co-activation of activated STAT 
molecules. To this end we have shown functionality in vitro and in vivo.
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Interleukin 17 – A Potential Key Player in the Course of Experimental Acute 
Glomerulonephritis  Tanja Loof, Stephanie Krämer, Hans-H. Neumayer, Harm 
Peters.  Department of Nephrology and Center of Cardiovascular Research, 
Charité Universitätsmedizin Berlin, Humbolt University, Berlin, Germany. 


Purpose
Overexpression of pro-fibrotic and pro-inflammatory cytokines, such as TGF-β1 and 


IL-6, and extracellular matrix accumulation are hallmarks of acute glomerular disease. A 
connection between TGF-β signalling and the inflammatory cytokine IL-17 has recently 
been proposed. This study analyzed the expression patterns of TGF-β1, IL-6 and IL-17 in 
a time course of experimental acute glomerulonephritis (GN) and their functional crosstalk 
in renal cell culture.


Methods
GN was induced in male Wistar rats by i.v. injection of anti-thy1 OX-7 antibody. 


Tissues and glomeruli were harvested at the following days: d0.5 and d1 (representing 
injury phase), d5 and d10 (matrix expansion phase) and d15 and d20 (resolution 
phase). PBS-injected animals served as controls. NRK 52E cells were used for in vitro 
experiments. Cytokine expression was analyzed at molecular levels (mRNA, protein) and 
by immunofluorescence


Results
Induction of GN was characterized by marked proteinuria showing highest values in the 


matrix expansion phase (d5 113±12 mg/d; 3.9-fold vs. Con; p<0.001), afterwards declining 
towards normal levels. The histological glomerular matrix score peaked at d5 (+3-fold 
vs. Con; p<0.001), in parallel with highest TGF-β1, IL-6 and IL-17 mRNA expression 
(+2.25-fold; +36-fold; +6.50-fold vs. Con; p<0.05). In vitro, IL-17 was secreted by NRK 
52E at basal levels, up-regulated after exposure to 25 mM glucose (+7-fold) and reversed 
in the presence of TGF-β1 receptor blocker (SB 431542). Stimulation of cells only with 
TGF-β1 or IL-6 amplified IL-17 expression +2-fold. Co-administration led to dramatically 
enhanced IL-17 secretion (+4000-fold).


Conclusion
This study documents a time-dependant expression of the new pro-inflammatory 


cytokine IL-17 in acute, anti-thy1 glomerulonephritis. IL-17 is constitutively expressed in 
glomerular cells and highly induced under inflammatory conditions. The downregulation of 
IL-17 expression by TGF-β receptor antagonism in vitro points a new regulatory interaction 
with TGF-β signalling.
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Nuclear Factor Erythroid Derived 2 (NF-E2): A Novel Regulator of 
Pulmonary Inflammation  Madhavi J. Rane,1 Silvia M. Uriarte,1 Shunying Jin,1 
Paul Johnson,1 Alex Lentsch.2  1Medicine, University of Louisville, Louisville, 
KY; 2Surgery, University of Cincinnati, Cincinnati, OH. 


Control of neutrophil activation by induction of apoptosis is critical for resolution 
of inflammation. Nuclear Factor Erythroid derived 2 (NF-E2) was identified as an Akt 
substrate and was shown to promote constitutive neutrophil apoptosis. During inflammation, 
when Akt signaling is upregulated, NF-E2 is phosphorylated in BAL neutrophils isolated 
from the lavage fluids of injured rats. Therefore, we hypothesized that phosphorylated 
NF-E2 contributes to neutrophil-mediated lung damage after immune-complex mediated 
lung injury. To determine contributions of phosphorylated NF-E2 to neutrophil-mediated 
lung injury, rats were subjected to intratracheal administration of isotype control (IC) or 
anti- NF-E2 antibody 2 hrs after initiation of immune complex-mediated lung injury. The 
extent of lung injury in the presence of IC or anti-NF-E2 antibody was determined by 
measuring vascular leakage of FITC labeled albumin and by performing H&E staining 
of the lung tissue. These results demonstrated that immune-complex deposition induced 
edema, haemorrage, and infiltration of inflammatory cells into the lung tissue by increasing 
vascular permeability index. Cytospin analysis of BAL cells and NACE staining of lung 
tissue demonstrated massive influx of neutrophils into the lung paranechyma and lung 
tissue, 4 hr after initiation of lung injury. In vivo sequestration of NF-E2, but not IC 
ameliorated lung injury as demonstrated by H&E staining. Neutrophil recruitment into the 
lung tissue was significantly reduced without significantly altering neutrophil numbers in 
BAL fluids. In addition, TUNNEL staining of lung tissue and caspase-3 activity in lung 
homogenates demonstrated increased apoptosis after injury and these apoptotic cascades 
were markedly inhibited with anti-NF-E2 treatment. These results collectively suggest that 
sequestration of NF-E2 alters neutrophil functions and limits neutrophil-mediated lung 
damage. Thus, anti-NF-E2 therapy may provide therapeutic options to control neutrophil-
mediated lung injury.
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The BMP-7-SMAD1/5/8 Pathway Suppresses TGF-β-Dependent Pro-
Fibrotic Pathways during Renal Recovery Following Obstruction-Induced 
Injury  Scott R. Manson,1 Robert A. Niederhoff,1 Keith A. Hruska,2 Paul F. 
Austin.1  1Pediatric Urology, Washington University in Saint Louis, Saint 
Louis, MO; 2Pediatric Nephrology, Washington University in Saint Louis, 
Saint Louis, MO. 


Purpose: Obstructive uropathies are a leading cause of renal failure and require 
intervention to prevent the development of irreversible renal fibrosis and injury. TGF-β 
plays a central role in the pathogenesis of fibrosis and is countered by BMP-7. Here, we 
examine the role of BMP-7 in the suppression of the TGF-β pathway during the recovery 
of the kidney from injury.


Methods: Obstruction-induced renal fibrosis was studied using reversible unilateral 
ureteral obstruction (UUO) in control and BMP-7-treated mice. Fibrosis was assessed with 
trichrome staining, hydroxyproline measurement, and interstitial volume quantification. 
TGF-β and BMP-7 signaling were assessed using TGF-β and BMP-7 ELISA, RT-PCR, 
Smad immunoblotting and co-immunoprecipitation.


Results: We found that BMP-7 promotes renal recovery by stimulating the regression 
of fibrotic lesions and the restoration of renal architecture. In examining the regulation 
of the BMP-7 pathway, we found that, following UUO, there is a decrease in BMP-7 
protein levels and a decrease in the activation of its target proteins Smad1, Smad5, and 
Smad8. After the correction of UUO, there is an increase in BMP-7 protein levels and, 
subsequently, the reactivation of the BMP-7-Smad1/5/8 pathway is sufficient to inhibit 
the formation of TGF-β-dependent Smad2/3-Smad4 transcription factor complexes and 
the transcription of TGF-β-dependent pro-fibrotic genes despite the continued presence 
of elevated levels of TGF-β.


Conclusion: These findings demonstrate that the BMP-7-Smad1/5/8 pathway plays 
a role in the suppression of the TGF-β pathway that occurs during the recovery of the 
kidney from injury. Together, these findings suggest that the BMP-7 pathway plays a 
functional role in the innate ability of the kidney to repair injuries and, furthermore, that 
the BMP-7 pathway represents an important therapeutic target to activate these innate repair 
mechanisms during the treatment of renal injuries.
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Nanomolar Ouabain Elicits a Mitogenic Response That Is Regulated by 
the Src Kinase Pathway in M1 Cells  Valeria R. Pappas, Whaeson Kwon, 
Thomas L. Pallone.  School of Medicine, Department of Nephrology, University 
of Maryland, Baltimore, MD. 


The ouabain sensitive NaKATPase α2 subunit isoform is expressed in the rat renal 
vasculature (AJP 296:F98, 2009). We have now verified, by Western analysis and 
immunofluorescent staining, that α2 is expressed in medullary homogenates (inner medulla 
> outer medulla > cortex) and collecting duct principal and intercalated cells, respectively. 
Western blot confirmed that α2 Na+/K+ ATPase is also expressed in M1 cells. With M1 
cells as a model, we tested whether nanomolar ouabain is mitogenic. Ouabain (100 nM) 
increased absolute cell counts from 39.7 ± 6.6 to 58.1 ± 9.5 cells/100 ml (24 h exposure, 
n = 6, P < 0.001, vehicle vs. ouabain). Parallel studies using colorimetric measurement 
of the conversion of 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 


(MTT) to formazan by cell metabolism verified enhancement of growth, 0.76 ± 0.22 to 
1.3 ± 0.15 absorbance units (n = 16, P < 0.001, vehicle vs. ouabain). To test whether Src 
kinase activation by ouabain participates in that response, we tested whether 4-amino-
5-(4-chlorophenyl)-7-(t-butyl) pyrazolo [3,4-d]pyrimidine (PP2, 10 mM) can inhibit 
proliferation. With PP2, MTT absorbance fell from 1.30 ± 0.15 to 0.11 ± 0.04 (P < 0.001, 
ouabain vs. ouabain + PP2). We conclude that α2 NaKATPase is expressed in the renal 
medullary collecting duct and M1 cells. Nanomolar ouabain can induce M1 proliferation 
and Src kinase activation is implicated in that response.
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Type I Cardiorenal Syndrome May Be Immunologically Mediated  R. 
Torregrossa,1 D. Cruz,1 M. de Cal,1 N. W. Levin,2 F. Basso,1 P. Lentini,1 C. 
Ronco.1  1Nephrology, St. Bortolo Hospital, Vicenza, Italy; 2RRI, Beth Israel 
Medical Center, New York, NY. 


Background: Cardiorenal syndrome (CRS) involves heart and kidneys in a bilateral 
relationship which can lead to simultaneous organ dysfunction. There are 5 subtypes. 
CRS Type I is an acute worsening of cardiac function (e.g. acute decompensated heart 
failure, ADHF) leading to acute kidney injury (AKI). Its pathophysiology is unclear, but 
renin-angiotensin, NO/ROS and sympathetic nervous systems, as well as inflammation 
are proposed as key factors. Altered immune response, such as apoptosis and abnormal 
cytokine-release, is also postulated but has not been demonstrated. Our aim was to describe 
inflammatory biomarkers (apoptosis, caspase-8 activity and IL-6) in a well-defined type 
I CRS cohort.


Methods: We studied 16 patients (11M/5F; mean age 74yr) with type I CRS, who 
were admitted for ADHF then developed AKI. AKI was diagnosed based on RIFLE/AKIN 
criteria. We measured plasma neutrophil gelatinase-associated lipocalin (NGAL), BNP, 
cell apoptosis, caspase-8 activity and IL-6 using commercially available assays. CRS pts 
were compared to 8 healthy controls.


Results: Median serum Cr at AKI presentation was 4.5mg/dL. Underlying CKD was 
present in 15/16 patients, 9/16 qualified for RIFLE class Failure during hospital admission, 
and 9/16 had renal replacement therapy (RRT). Patients had significantly higher NGAL and 
BNP levels than controls (Table1). NGAL correlated significantly with serum Cr (R=0.78, 
p<0.001); BNP did not correlate with either NGAL or Cr. Apoptosis, caspase-8 activity 
and IL-6 were also significantly higher in CRS vs controls.


CRS Type I Controls p
Apoptosis (%) 78 (57,92) 11 (6,15) <.001
Caspase-8 ratio 0.90 (0.66,1.02) 0.44 (0.41,0.56) .004
IL-6 (pg/ml) 7.1 (6.3,9.1) 5.8 (4.4,7.1) .025
NGAL (ng/ml) 347 (206,438) 60 (60,70) <.001
BNP (pg/ml) 654 (342,1370) 11 (9, 12) <.001


Conclusions: This is the first study to demonstrate high levels of proapoptotic activity 
and inflammation in plasma of CRS type I patients. These data suggest that there may be 
an immune-mediated mechanism in the pathophysiology of CRS.
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Change of Serum Adiponectin Level in Type 2 Diabetic Patients with 
Nephropathy  Ke-Dan Cai, Lei Yan, Xiao-Liang Zhang, Yan-Li Wang, Bi-
Cheng Liu.  Institute of Nephrology, Zhong Da Hospital, Southeast University, 
Nanjing, Jiangsu, China. 


Background: It is demonstrated that endothelial dysfunction contributes to the 
progression of diabetic nephropathy. Adiponectin (ADPN) is an adipose tissue-derived 
cytokine that was identified in a human adipose tissue cDNA library with various effects. 
However, the role of ADPN and endothelial dysfunction in patients with DN has not been 
fully elucidated. The present study was to measure serum levels of ADPN and soluble 
vascular cell adhesion molecule (sVCAM-1), an endothelial cell injury marker, and to 
evaluate the relationship of ADPN and sVCAM-1 in type 2 DN.


Method: A total of 53 type 2 diabetic patients and 10 normal control (NC) subjects 
from Zhongda Hospital were enrolled to this study. They were matched for age and sex. 
According to the progression of nephropathy, these patients were divided into three groups: 
DM (microalbuminuria <30mg/g creatinine), DN1 (albuminuria ≥30mg/g creatinine), DN2 
(macroalbuminuria with serum creatinine ≥1.5mg/dl). Renal function was estimated with 
the MDRD formula. Serum levels of ADPN and sVCAM-1 were measured by enzyme-
linked immunosorbent assay (ELISA).


Results: Serum ADPN levels were significantly lower in group DM than that in 
group NC, and significantly increased in the advanced stages of diabetic nephropathy 
(NC 6.58±3.10mg/L, DM 4.97±2.89mg/L, DN1 10.0±9.0mg/L, DN2 15.82±6.53mg/L, P 
< 0.01). Serum sVCAM-1 levels were increased with the progression of DN, and that in 
the group DN2 was significantly increased compared with that in the group NC (P< 0.05). 
Serum ADPN positively correlated with serum creatinine (r=0.296, P<0.05), uric acid 
(r=0.313, P <0.05) and negatively correlated with GFR (r=-0.320, P<0.05). In stepwise 
multiple regression analysis adjusted for established risk factors, serum creatinine was as 
an independent determinant of serum ADPN levels (β=3.130, P<0.01). Interestingly, there 
was a positive association between serum ADPN and sVCAM-1 level in all tested samples 
(r=0.331, P<0.01) and in diabetic patients (r=0.316, P <0.05).


Conclusion: The increasing of serum ADPN in DN is associated with the renal 
insufficiency, which might be involved in the endothelial dysfunction.
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Effects of Gliclazide on Antimycin A-Induced Cell Damage in Human Renal 
Proximal Tubular Epithelial Cells  Taro Horino,1 Toshihiro Takao,2 Reiko 
Matsumoto,1 Yoshiko Shimamura,1 Koji Ogata,1 Kosuke Inoue,1 Yoshinori 
Taniguchi,1 Toru Kagawa,1 Tatsuhito Morita,1 Yoshio Terada.1  1Department 
of Endocrinology, Metabolism and Nephrology, Kochi Medical School, 
Kochi University, Nankoku, Kochi, Japan; 2Division of Community Medicine, 
Department of Community Nursing, Kochi Medical School, Kochi University, 
Nankoku, Kochi, Japan. 


Antimycin A induces ATP depletion of cultured cells and makes in vitro ischemia 
reperfusion injury model. Ischemia reperfusion injury is a causative factor in the 
pathogenesis of acute kidney injury. However, the exact mechanisms and effects of 
sulfonylurea on ischemia reperfusion tubular damage remain still unclear. In the present 
study, we investigated the effect of gliclazide on antimycin A-induced cell damage in 
human renal proximal tubular epithelial cells (RPTEC). The LDH and NAG released into 
the medium from RPTEC after antimycin A treatment with gliclazide or glibenclamide were 
measured with an absorption spectrophotometer. In addition, after antimycin A treatment 
with gliclazide, the change of 8-OHdG levels and caspase 3/7 activity and the levels of 
Bcl-2 protein in RPTEC were measured using commercially available kits and Western 
blotting, respectively. Antimycin A treatment (1x10-5 mol/L) significantly increased LDH 
and NAG release compared with those in control medium. Gliclazide (1x10-7-10-5 mol/L) 
showed dose-dependent inhibition on antimycin A-induced LDH and NAG release. In 
contrast, glibenclamide treatment (1x10-7-10-5 mol/L) did not affect LDH and NAG release. 
Significant increases of 8-OHdG levels and caspase 3/7 activity were observed in antimycin 
A-treated RPTEC. Gliclazide markedly reduced antimycin A-induced 8-OHdG levels and 
caspase 3/7 activity. Antimycin A treatment showed significant decrease of Bcl-2 protein 
levels and gliclazide reversed antimycin A-induced Bcl-2 protein levels. The present study 
demonstrates that, in RPTEC, antimycin A increases LDH release, NAG release, 8-OHdG 
levels and caspase 3/7 activity and decreased Bcl-2 protein levels. Gliclazide but not 
glibenclamide protects ischemic perfusion injuries of renal tubular cells at least partly via 
suppression of oxidative stress and apoptosis.


Disclosure of Financial Relationships: nothing to disclose 


PUB057 


Morphine Induces Reactive Oxygen Species (ROS) Generation through 
the Activation of Renin-Angiotensin System (RAS)  Divya Salhan,1,2 Shitij 
Arora,1 Pranai Tandon,1 Madhuri Adabala,1 Pravin C. Singhal.1,2  1Immunology, 
Feinstein Institute for Medical Research, Manhasset, NY; 2Medicine, Long Island 
Jewish Medical Center, New Hyde Park, NY. 


Morphine is a known immune modulator. It has been reported to induce oxidative stress 
in immune cells including monocytes and T cells. In the present study, we evaluated the 
effect of morphine on tubular cell reactive oxygen species (ROS) generation. Since renin 
angiotensin system (RAS) is known to induce oxidative stress in variety of cells including 
immune cells, we asked whether RAS mediates tubular cell ROS generation.


Cultured mouse proximal tubular cells (MRPTEC) were evaluated for the generation 
of ROS by labeling with Mito Tracker green and Red CC-1 under control and morphine 
treated conditions.The kinetics of ROS metabolism in tubular cells was determined by 
measuring the intensity of the fluorescent signal from the redox-sensitive fluoroprobe 2’, 
7’-dichlorofluorescein diacetate (DCFDA) at multiple time points. DCFDA is converted 
by intracellular esterases to 2’, 7’-dichlorodihydrofluorcein, which in turn is oxidized by 
H2O2 to the fluorescent 2’7’-dichlorohydrofluorescein (DCF). To evaluate the role of RAS, 
the effect of loasartan (an AT1 receptor blocker) was studied on morphine-induced tubular 
cell ROS generation. To evaluate the effect of morphine on tubular cell RAS activation, 
morphine treated tubular cells were studied for renin, angiotensinogen and ACE expression 
by real time PCR and Western blotting studies.


Morphine promoted tubular cell ROS generation in a dose and time dependent manner. 
Morphine enhanced expression of angiotensinogen by tubular cells. However, morphine-
treated cells showed a decrease in mRNA expression of renin and ACE.


Morphine promotes tubular cell ROS generation. This effect of morphine is associated 
with enhanced production of angiotensinogen. Decrease in renin and ACE expression may be 
a negative feedback response to the increased tubular cell angiotensinogen expression.
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SOCS Knockdown Differentially Attenuates Cell Death in Human 
Osteoblastic Cells  Simon Steddon,2 Steven M. Harwood,1 David A. Allen,1 
Muhammad M. Yaqoob.1  1Translational Medicine and Therapeutics, WHRI, 
Queen Mary University of London, London, United Kingdom; 2Guy’s & St 
Thomas’ NHS Foundation Trust, London, United Kingdom. 


The suppressors of cytokine signalling (SOCS) are a family of inducible proteins that 
limit cellular responses to growth factors and cytokines, but their function in bone is still 
poorly understood. A gene knockdown (KD) strategy was adopted to determine if SOCS 
have a role in IL-1β induced injury. MG-63 cells were preincubated with SOCS1, SOCS3, 
CIS or non-targeting control siRNA. Cultures were then subjected to IL-1β (100IU/mL) for 
24h before apoptosis, necrosis and STAT3 activity were determined. As anticipated, IL-1β 
elevated caspase-3 activity in the control (C) group (nM AMC/min/mg protein, ±SD) C 
103.8±9.8, C+IL-1β 195.7±11.9 (P<0.0005). SOCS KD reduced caspase-3 activity in all 
groups, SOCS1-KD 56.7±3.3, SOCS1-KD+IL-1β 74.6±7.4 (P<0.0002 v C+IL-1β), SOCS3-


KD 55.1±5.1 SOCS3-KD+IL-1β 60.6±7.0 (P<0.0001 v C+IL-1β), CIS-KD 45.5±3.1, CIS-
KD+IL-1β 91.8±5.5 (P<0.0002 v C+IL-1β). IL-1β treatment also increased necrotic injury 
in the C group [%cytotoxicity,±SD]. C 12.7±1.5, C+IL-1β 23.2±0.5 (P<0.0005). However 
whilst SOCS KD reduced cytotoxicity in the SOCS1-KD and CIS-KD treatment groups 
SOCS3-KD afforded no protection. SOCS1-KD 4.1±0.4, SOCS1-KD+IL-1β 11.3±1.0 
(P<0.00005 v C+IL-1β), SOCS3-KD 5.7±0.2 SOCS3-KD+IL-1β 22.2±2.6 (P=0.58 v 
C+IL-1β), CIS-KD 12.7±0.4, CIS-KD+IL-1β 15.5±1.3 (P<0.001 v C+IL-1β). Downstream 
effects of IL-Iβ was evident from STAT3 activation in the C groups, C 0.37±0.02, C+IL-1β 
0.56±0.03 (P<0.001) but CIS-KD prevented IL-Iβ induced activation, CIS-KD 0.31±0.01, 
CIS-KD+IL-1β 0.34±0.06 (P<0.005 v C+IL-1β) whilst SOCS3-KD elevated IL-Iβ induced 
STAT3 activity, SOCS3-KD 0.41±0.04 SOCS3-KD+IL-1β 0.88±0.1 (P<0.01 v C+IL-1β). 
STAT3 activity was similar in SOCS1-KD group to C, SOCS1-KD 0.34±0.08, SOCS1-
KD+IL-1β 0.57±0.02 (P=0.52 v C+IL-1β). Collectively these results indicate that IL-Iβ 
induced cell death is mediated differentially by SOCS proteins dependent on the death style 
involved. Whereas SOCS1, SOCS3 and CIS are all part of an apoptotic cascade, suggestive 
of a linear pathway, IL-Iβ induced necrosis appears independent of SOCS3.
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Paracalcitol Blunts the Profibrotic Effects of Glucose on Human Peritoneal 
Mesothelial Cells  Vittoria Esposito, Fabrizio Grosjean, Giuseppe Sileno, Clara 
Migotto, Noemi Maggi, Luigi Villa, Massimo Torreggiani, Ciro Esposito, 
Antonio Dal Canton.  Nephrology, Policlinico San Matteo, University of Pavia, 
Pavia, Italy. 


Glucose is the major responsible of detachment of mesothelial cells (MCs), of 
thickening and sclerosis of peritoneal membrane in peritoneal dialysis patients. The effects 
of glucose is mediated by an increased of TGF-β1 production. Paracalcitol has antifibrotic 
effects reducing the expression of TGF-β1 by binding to Vitamin D Receptor (VDR) on 
mesangial cells. We evaluated the effects of paracalcitol on Human Peritoneal Mesothelial 
Cells (HPMCs) exposed to high glucose.


HPMCs were obtained from patients with CKD stage V. VDR expression was 
demonstrated by qualitative PCR. Confluent HPMCs were treated for 6 hours with: 
medium containing A) glucose 2,3 %, B) glucose 2,3 % + paracalcitol 0,1 µM, C) glucose 
4,25 %, D) glucose 4,25 % + paracalcitol 0,1 µM., E) mannitol 4,25 %, F) paracalcitol 
0,1 µM. Cells treated only with medium were used as a control (G). High glucose (C) 
significantly increased the number of non adherent cells (2.1 x 105 ± 8.1 x104 vs. 0.4 x 105 
± 1.6 x 104 vs. 0.6 x 105 ± 2.5 x 104 vs. 0.6 x 105 ± 1.6 x 104 groups C,A,E,H, respectively, 
p<0,05), and this result was not influenced by paracalcitol (2.5 x 105± 1.1 x 105 vs. 6.6 x 
104 ± 4.2 x 104 vs. 0.8 x 105 ± 3.2 x 104 vs. 0.7 x105 ± 3.0 x 104 D,B,F,G, respectively). 
Metalloproteinase 2 (MMP2) activity evaluated on supernatant by zymography was 
reduced by glucose treatment but not by mannitol in a concentration dependent manner, 
this effect was partly reduced by paracalcitol. The expression of TGF-β1, evaluated by 
qRT-PCR on cells lysate, was increased by glucose. Paracalcitol induced a slight reduction 
of TGF-β1 expression only in the group treated with high glucose concentration (0,285 
± 0,053 vs. 0,217 ± 0,085, C e D respectively, NS). In conclusion paracalcitol does not 
reduce the detachment of HPMCs induced by elevated glucose. However by preserving 
MMP2 activity and reducing the expression of TGF-β1 it may contrast the thickening of 
peritoneal membrane dependent on collagen type IV deposition. and reduce the profibrotic 
changes induced by high glucose concentration
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Effects of Asymmetric Dymethylarginine (ADMA) on Endothelial Cells  
Clara Migotto, Vittoria Esposito, Fabrizio Grosjean, Noemi Maggi, Giuseppe 
Sileno, Massimo Torreggiani, Ciro Esposito, Francesca Montagna, Antonio 
Dal Canton.  Nephrology, University of Pavia, Policlinico San Matteo, Pavia, 
Italy. 


Nitric oxide (NO) plays an important role in pressure regulation and in cardiovascular 
diseases. Moreover NO inhibiting platelet aggregation, leucocyte adhesion to vascular 
endothelium and smooth muscle cell proliferation acts as an anti-atherosclerotic factor. 
ADMA (Asymetric Dimethylarginine) is an endogenous inhibitor of NOS. ADMA has been 
associated to different cardiovascular risk factors from hypertension to diabetes. ADMA 
is a marker of endothelium damage and a risk factor for vascular diseases. Finally it has 
been demonstrated that an increase in ADMA levels is associated with the development 
of acute rejection after kidney transplantation. We wondered if ADMA could produce 
endothelial modification inducing a higher adhesion of inflammatory cells and an alteration 
in neoangiogenesis. We evaluated the effects of ADMA on cultured endothelial cells. Human 
endothelial cells derived from umbilical cord (HUVECs) were cultured in M199 medium. 
Cells were incubated with different concentration of ADMA (10 µM, 50 µM, 100µM) for 
24 hours at 37 °C. We evaluated cell proliferation with Coulter Counter, VEGF (Vascular 
Endothelial Growth Factor), iNOS (Inducible isoform of NOS) and beta-actin expression 
by Real-Time PCR. We also studied VCAM (Vascular Cell Adhesion Molecule), by 
western blotting. For adhesion experiments monocytes were isolated by Ficoll-Hypaque 
gradient centrifugation and incubated for 2 hours with endothelial cells at different ADMA 
concentrations, and counting adherent cells. ADMA did not significantly modify endothelial 
cell proliferation (5x104 ±0.2x103 vs 4.7x104 ± 0.43x103 cells, p=NS). Expression of VEGF 
and iNOS was not significantly modified by ADMA even at high concentrations compared 
to untreated cells. Moreover ADMA did not modify monocyte adhesion to endothelial cells 
(170±25 vs 162±34 cells/cm2, p=NS) or VEGF synthesis.
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Our results demonstrate that ADMA without other stimuli is not able to induce 
alterations in cultured endothelial cells. It may be possible that ADMA could alter only an 
already primed endothelium.
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Effects of Everolimus on Angiomyolipoma Cell Proliferation and Migration  
Brian J. Siroky, Lu Lu, Anna Hellmann, John J. Bissler.  Nephrology and 
Hypertension, Cincinnati Children’s Hospital Medical Center, Cincinnati, 
OH. 


Of patients with tuberous sclerosis complex (TSC), 80% develop renal angiomyolipomata 
and 30% of women develop lymphangioleiomyomatosis, a fatal lung disease associated with 
pulmonary infiltration of angiomyolipoma spindle-like cells. Recent work has demonstrated 
that mammalian target of rapamycin complex 1 (mTORC1) inhibition with rapamycin 
caused angiomyolipoma shrinkage and improvement in lymphangioleiomyomatosis. 
We hypothesized that there could be a differential effect of mTORC1 inhibition on 
cell proliferation and wound healing between wild-type and genetically rescued 
angiomyolipoma cells. We used a human angiomyolipoma cell line immortalized with 
HPV E6/7 and telomerase that was stably transfected with empty vector, or the TSC2 gene 
(encoding tuberin) in these experiments. Using western blot analyses, we found that the 
angiomyolipoma cells greatly over expressed phospho-S6 compared to the rescued cell line, 
and rescued cells expressed tuberin, which was absent in the angiomyolipma cells transfected 
with empty vector. In proliferation assays, the angiomyolipoma cell line grew more slowly 
than the rescued cell line, and everolimus (20 nM), an mTORC1 inhibitor, suppressed cell 
proliferation. In wound healing assays, the angiomyolipoma cell line initially filled the gap 
more slowly than the recued cell line, and this difference was corrected with mTORC1 
inhibition. These findings suggest that angiomyolipoma cells may exhibit abnormalities in 
cell proliferation and migration that could be corrected with mTORC1 inhibition.
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Effect of Irbesartan on the Cardiac Hypertrophy and Function in Diabetic 
Hypertensive Rats  Ri-Ning Tang, Bi-Cheng Liu, Hou-Yong Dai, Min Zheng, 
Kun-Ling Ma.  Institute of Nephrology, Zhong Da Hospital, Southeast University, 
Nanjing, Jiangsu, China. 


Objective: Recent studies have demonstrated that Angiotensin II is involved in the 
myocardial structural remodeling. The purpose of this study was to investigate the effect of 
irbesartan (Irb) on the heart hypertrophy and function in diabetic hypertensive rats.


Methods: Male SHR of six weeks old were fed with the diets enriched with sucrose 
(20%, w/w) and lard (10%, w/w) and cholesterol (2.5%, w/w) and cholic acid (1%, w/w) to 
induce insulin resistance. Hyperglycemia was developed by intraperitoneal injection with 
streptozotocin (STZ, 35 mg/kg). Diabetes was established for those with hyperglycemia 
(BG > 16.7mmol/L) and polyuria and then the rats were randomly divided into three groups 
(n=10 in each group): control (WKY), the diabetic hypertensive group (SHR+DM) and the 
Irb group (Irb +SHR+DM). At the end of the experiment, both structural and functional 
parameters were determined by ultrasound and 7.0T MRI. The pathologic changes were 
observed by light microscopy and transmission electronic microscopy.


Results: Compared to the control group, mean systolic blood pressure (SBP), the ratio of 
heart weight over body weight (HW/BW), left ventricle mass index (LVMI, LVM/BW) were 
significantly increased in SHR+DM group (p < 0.01, respectively). Treatment with irbesartan 
not only reduced the hypertension, but also significantly attenuated the increasing of HW/
BW, LVMI (p < 0.05, respectively). Both cardiac ultrasound and MRI scanning demonstrated 
the significant myocardial hypertrophy in SHR+DM group comparing to control (p<0.01), 
which could be prevented by the treatment with irbesartan. The functional study suggested 
that LVIDs, LVIDd, deceleration time, E/A, LVEF and FS in the Irb+SHR+DM group 
were significantly improved compared to those in SHR+DM group. The EM study showed 
mitichondria swollen, cristal rupture, myofilament dissolution in SHR+DM group, which 
were significantly improved by treatment with irbesartan.


Conclusion: Myocardial remodeling and dysfunction is the common features in the 
diabetic hypertensive rats. Early treatment with irbesartan could effectively protect the 
heart from structural remodeling.
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The Role of Mineralocorticoid Receptor Activation in Salt Induced Kidney 
Injury during Prepubertal Period  Hiroo Kawarazaki, Katsuyuki Ando, 
Megumi Fujita, Hiromitsu Matsui, Toshiro Fujita.  Department of Nephrology 
and Endocrinology, University of Tokyo, Tokyo, Japan. 


Purpose
Younger animal models have revealed severe blood pressure increase and renal injury 


by salt induction. The aim of this study is to elucidate the role of mineralocorticoid receptor 
(MR) activation in salt-induced hypertension and renal injury during young age.


Methods
Sprauge-Dawly (SD) rats were uni-nephrectomized (UNx) and fed normal (0.3%) 


salt (NS) or high (8%) salt (HS) for 4 weeks. Blood pressure (BP) was measured and 
urinary protein, renal histological finding, serum aldosterone, renal oxidative stress and 
sgk1 mRNA expression were measured at the end of the study. Firstly, we confirmed the 
difference in young (3 weeks-old [wo]) and adult (10 wo) models. Next, to investigate the 


mechanisms underlying salt-induced renal injury in young rats, 3 wo UNx SD rats were 
divided into the following groups; i) NS, ii) HS, iii) HS + MR blocker; eplerenone (Ep), iv) 
HS + superoxide dismutase (SOD) mimetic; tempol (Temp) v) HS + angiotensin receptor 
blocker; olmesartan (Olm) and vi) HS + Olm + aldosterone.


Results
HS diet induced marked hypertension and proteinuria with renal histological damage 


in 3 wo UNx SD rats whereas it caused only mild BP increase without proteinuria in 10 
wo rats. At the end of the study, aldosterone was marginally (p=0.1) elevated in young rats 
compared with adult ones. Renal sgk1 expression and oxidative stress were upregulated 
with HS in 3 wo rats but not in 10 wo rats. Thus, MR activation and consequent increased 
oxidative stress may contribute to salt-induced renal injury in the young. Actually, Ep 
normalized proteinuria and renal histological abnormality despite only mild BP reduction in 
young HS-fed UNx rats, which were associated with attenuation of elevated renal oxidative 
stress and expression of sgk1. Also, Temp and Olm showed similar renoprotective effects 
as Ep, despite no or mild BP reduction. Moreover, aldosterone abolished Olm-induced 
amelioration of proteinuria, suggesting that aldosterone plays a major role of salt-induced 
renal injury in the young.


Conclusion. Kidney of young rats is more susceptible to HS probably through MR 
activation.
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Influence of BMI and Salt Intake on BP in the African Diaspora  Alex Chang, 
Holly Kramer, Amy Luke, Guichan Gao, Richard Cooper, Ramon Durazo-
Arvizu, Shoham David.  Loyola University Medical Center, Maywood, IL. 


Previous studies have shown that rates of hypertension are twice as high in US blacks 
compared to Nigerians despite similar genetic backgrounds. Increased body mass index 
(BMI) and high sodium (Na) intake are associated with higher mean blood pressures 
(BP) and may help explain differences in hypertension (HTN) rates between populations 
of African ancestry. We examined differences in Na intake by BMI groups across the 
African diaspora.


Methods:
The GXE Study is a survey of BP among adults of African ancestry from 3 different 


countries conducted from Dec 19, 2000 to May 30, 2003. Adults >25 years old not 
receiving treatment for HTN and without diabetes participated. Participant characteristics 
are shown in the table.


BP was measured 3 times using an automated device and three 24 hour urine collections 
were measured for Na. The averages of these measurements were used in the statistical 
analysis. BMI was categorized using WHO classifications. Age and sex adjusted mean 
values of 24 hour urinary Na excretion across BMI groups by site was examined using 
analysis of covariance.


Results:
Mean SBP and Na excretion increased consistently across BMI groups in each of 


the 3 countries. Na excretion was highest in Maywood compared to Jamaica and Nigeria 
regardless of BMI group. Na excretion was 55mEq/L higher in the Maywood BMI>30 
group compared to BMI>30 groups in Jamaica and Nigeria.


Conclusion:
Higher BMI is associated with higher Na intake but Na intake differs markedly by 


environment. Differences in Na intake may help in part explain differences in HTN rates 
across the African diaspora.
Characteristics of Participants by Site


Maywood Jamaica Nigeria
n= 949 1033 964
% male 61.7% 25.4% 47.3%
Age (yr) 41.9 39.4 37.7
BMI (kg/m2) 26.7 30.9 22.5
SBP (mmHg) 122.3 118.4 119.2
24hr Na excretion (mEq/L) 172.2 132.6 120.0
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Role and Mechanisms of Oxidative Stress in Prenatally Programmed 
Hypertension  V. Matti Vehaskari,1,2 Tyrus Stewart,1,2 Jeannine Ory-Ascani.1  
1Research Institute for Children, New Orleans, LA; 2Pediatrics, LSU Health 
Sciences Center, New Orleans, LA. 


We have previously shown that prenatally programmed hypertension in the rat may be 
due to upregulation of renal Na transporters (NCC and NKCC2) resulting from increased 
intrarenal oxidative stress. The present study examines the roles of uric acid, endothelin-1 
and aldosterone in the pathogenesis.


Methods: Maternal low protein diet (LP, 6% protein) during the second half of 
pregnancy was used to induce hypertension in the offspring. Subgroups of LP and control 
offspring were subjected to treatment with a uric acid-lowering agent (allopurinol) or 
NADPH oxidase inhibitor (apocynin) from age 3 to 6 weeks. To examine the function of 
renin-aldosterone axis, additional LP and control groups were placed on low (0.03%) or 
high (3%) Na diet at age 5 weeks. Systolic blood pressure (BP) was measured by tail cuff 
method. Western assays were used for quantifying kidney nitrotyrosine (index of oxidative 
stress), NCC and NKCC2 proteins.


Results: Compared to control pups, LP pups without postnatal treatment developed 
increased BP (P<0.0001), increased kidney nitrotyrosine content (P=0.043), increased 
plasma uric acid level (P=0.046), and increased plasma endothelin-1 level (P=0.013) by 4 
to 8 weeks of age. Treatment with either allopurinol or apocynin significantly decreased 
but did not totally normalize BP in LP pups. Neither drug had any effect on BP in control 
groups. Apocynin treatment significantly reduced expression of NCC protein in the kidney 
(P=0.038) of LP pups and tended to decrease NKCC2 expression (P=0.052). One week of 
high Na diet similarly suppressed plasma aldosterone in control and LP pups, but the rise 
in plasma aldosterone in response to low Na diet was exaggerated in LP pups (P=0.014) 
despite similar food intakes. There were no differences in plasma renin activity between 
control and LP pups on either diet.


Conclusions: The results suggest that uric acid-induced endothelial dysfunction 
and altered aldosterone metabolism may contribute to increased intrarenal oxidative 
stress and consequent upregulation of renal Na reabsorption in prenatally programmed 
hypertension.
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Marinobufagenin Causes Heart Fibrosis in CKD – Can We Reverse It?  
Grzegorz Piecha,1,2,3 Nadezda Koleganova,1 Eberhard Ritz,2 Peter Schirmacher,1 
Annett Mueller,1 Olga Fedorova,3 Alexei Bagrov,3 Marie-Luise Gross.1  
1University of Heidelberg, Institute of Pathology, Heidelberg, Germany; 
2University of Heidelberg, Department of Internal Medicine, Heidelberg, 
Germany; 3NIH/NIA/LCS, Baltimore, MD. 


Remodeling of the heart is observed in patients with chronic kidney disease leading 
to increased cardiovascular mortality. Marinobufagenin is a causal factor in the genesis of 
uremic cardiomyopathy; it induces fibrosis, and its production is stimulated by the renin-
angiotensin system. It was the purpose of the present study to clarify whether circulating 
marinobufagenin concentrations are decreased by treatment of heart remodeling in subtotally 
nephrectomized using losartan and spironolactone.


Sprague-Dawley rats were subjected to subtotal nephrectomy (SNX) or sham 
operation. Eight weeks after surgery, they were either euthanized or treated with vehicle, 
losartan (250 mg/kg/day), spironolactone (15 mg/kg/day), their combination, or unspecific 
antihypertensive treatment (dihydralazine: 20 mg/kg/day) for the subsequent 4 weeks. 
Heart morphology was evaluated by stereology in tissues obtained using pressure-
controlled perfusion fixation. Concentration of marinobufagenin in plasma was measured 
by immunoassay.


Systolic blood pressure was significantly higher in SNX compared with sham-operated 
animals and decreased in all treatment groups. The capillary density and fibrosis in untreated 
SNX at week 12 deteriorated not significantly compared with week 8 after SNX. Both 
parameters were improved in SNX treated with losartan+spironolactone, but not with 
spironolactone alone or dihydralazine.This was accompanied by significant increase in 
plasma marinobufagenin levels in untreated SNX,decrease in SNX treated with losartan 
and losartan+spironolactone.


The study documents regression of capillary deficit,fibrosis in the heart of subtotally 
nephrectomized rats after combined treatment with losartan and spironolactone. This is 
accompanied by significant changes in the plasma concentration of the cardiotonic steroid 
marinobufagenin. This observation raises the issue whether the reduction of marinobufagenin 
partly accounts for the beneficial effect of RAS/mineralocorticoid blockade.
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Role of CX3CR1 in the Development of Renal Damage and Dysfunction in 
Angiotensin II–Induced Hypertension  Jing Xu, Yuanxin Miao, Gang Chen, 
William E. Mitch, Yanlin Wang.  Division of Nephrology, Baylor College of 
Medicine, Houston, TX. 


Angiotensin II (Ang II)–induced hypertension is associated with an inflammatory 
response that may contribute to the development of target organ damage. Chemokines 
recruit and activate inflammatory cells during inflammation. As a receptor of chemokine 
- fractalkine, CX3CR1 is expressed in many types of inflammatory cells. We studied the 
role of CX3CR1 in the development of renal injury in a murine model of Ang II-induced 
hypertension. Targeted deletion of CX3CR1 reduced proteinuria, matrix expansion, and 


tubulointerstitial fibrosis in response to Ang II. Moreover, deletion of CX3CR1 significantly 
attenuated monocyte/macrophage infiltration in response to Ang II. Our data indicate that 
CX3CR1 play an important role in stimulating macrophage infiltration into the kidney, 
which causes glomerular damage and fibrosis during the development of Angiotensin 
II–induced hypertension.
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Glucagon-Induced Pheochromocytoma Crisis at Colonoscopy  Robert M. 
Black,1,2 Heather Towery,1,2 Alireza Hosseinnezhad,1 Narothama Aeddula,1 
Deep Adhikari,1 Patrick Chua.1  1Department of Renal Medicine, Saint Vincent 
Hospital, Worcester, MA; 2Department of Nephrology, Fallon Clinic, Worcester, 
MA. 


Pheochromocytoma crisis (PC) is a rare and potentially life-threatening emergency. 
We report the development of a catecholamine crisis during routine preparation for 
colonoscopy.


A 76-year-old woman with a history of well-controlled hypertension was administered 
glucagon (1 mg IV) to inhibit intestinal motility prior to colonoscopy. Within minutes, she 
became agitated and developed cyclical swings in systolic blood pressure as high as 220 
mmHg dropping to 30 mmHg at 5-10 minute intervals. After intravenous labetolol and 
nitropruside failed to control her blood pressure, phentolamine was administered with a 
good response. A CT scan of abdomen revealed a 6.5 x 4.8 cm mass in the left adrenal 
gland. Lab results disclosed extremely high levels of circulating catecholamines [258,109 
pg/mL (0-642)] and metanephrines [2,000 pg/ml (12-60)]. Her subsequent hospital course 
was complicated by respiratory and renal failure. Despite a prolonged hospitalization, she 
slowly recovered and was discharged on oral phenoxybenzamine (20 mg po BID). Four 
months later, she underwent a successful laparoscopic left adrenalectomy. Histopathology 
was diagnostic of a pheochromocytoma.


Recent autopsy series show prevalence of 0.05 % for pheochromocytoma, but most 
cases remain undetected during life. Glucagon, a peptide hormone released from alpha-
cells of the pancreatic islets, is known to evoke catecholamine release and has been used 
as a provocative test to identify individuals with a pheochromocytoma. These cells express 
glucagon-receptor mRNA and possess a specific glucagon binding site which exhibits a 
secretory response to circulating glucagon. This receptor is unique to pheochromocytoma 
cells and is not present on other cells in the adrenal medulla.


In our patient, glucagon administeration activated an occult pheochromocytoma. To 
our knowledge, this is the first report of pheochromocytoma crisis provoked by glucagon 
in a patient being prepared for colonoscopy. Physicans and other health care providers 
using glucagon should be aware of this rare complication.
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Dietary Predictors of Blood Pressure and Albuminuria  Katherine R. 
Tuttle,1,2 Robert A. Short.1,3  1Providence Medical Research Center, Sacred Heart 
Medical Center, Spokane, WA; 2Nephrology, University of Washington School of 
Medicine, Seattle, WA; 3Washington State University, Spokane, WA. 


Dietary protein derived from plants has been reported to lower blood pressure (BP), 
while animal meat may do the opposite. It is unknown whether greater protein intake per 
se produces BP effects or kidney damage in the long-term. The purpose of this study was 
to evaluate effects of dietary protein on BP and albuminuria by secondary analysis of data 
from a clinical trial that compared low-fat vs. Mediterranean-style diets for cardiovascular 
events and survival after myocardial infarction (n=101). Patients were randomized to study 
intervention that provided 7 individual dietary counseling sessions and 6 group sessions 
over 24 months. Assessments were performed at months 1 and 3, and then every 6 months. 
At baseline, BP was 119±16/72±10 mm Hg (mean±SD); estimated glomerular filtration rate 
(eGFR) was 74±16 ml/min/1.73m2; albumin-to-creatinine ratio (ACR) was 26±105 mg/g. 
Most patients were treated with β-blockers (88%) and renin angiotensin system inhibitors 
(66%). Hypertension and diabetes were present in 47% and 20%, respectively. Greater 
protein intake was associated with higher diastolic BP (r=0.134, p=0.001), while increased 
fruit and vegetable intake correlated with lower systolic and diastolic BP (r= -0.154, p=0.001; 
r=-0.247, p<0.001). Greater dietary protein was also associated with higher ACR (r=0.161, 
p<0.001). Dietary protein was non-significant in multivariate analyses (hierarchical linear 
modeling) that controlled for fruit and vegetable intake along with pre-specified covariates 
(diet intervention, age, sex, status of diabetes and hypertension, uric acid, eGFR, ACR, 
urine Na and K, body mass index, alcohol use, fiber intake). Predictors of lower BP were 
increased fruit and vegetable intake, while higher BP was predicted by increased ACR, 
alcohol use, older age and pre-existing hypertension. Diabetes was the sole predictor of 
higher ACR. Conclusions: Plant-derived foods in the form of fruits and vegetables, rather 
than dietary protein, were associated with lower BP in this longitudinal study. Diabetes, a 
condition commonly associated with greater protein intake, predicted albuminuria.
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Ethnic Differences in Medullary and Cortical Thick Ascending Limb 
Functions  Lise Bankir,1 John H. Pratt,2 Alan B. Weder.3  1INSERM Unit 872, 
Centre Rech. Cordeliers, Paris, France; 2Dpt of Medicine, Indiana Univ. Sch. 
of Med., Indianapolis, IN; 3Dpt of Internal Medicine, U. Michigan, Ann Arbor, 
MI. 


Because African Americans (AA) tend to to concentrate urine more than do Caucasians 
(CA) [CJASN 2:304-312, 2007] and exhibit more avid renal Na reabsorption, two recent 
studies addressed possible ethnic differences in thick ascending limb (TAL) function. A 
study of the effects of acute furosemide administration concluded that TAL activity is 
greater in AA than CA [Hypertension 52:1-8, 2008]. Another study demonstrating that AA 
excrete a water load more slowly than CA suggested that TAL activity is less in AA than CA 
[Hypertension 53:715-718, 2009]. While apparently contradictory, we assume that these 
findings are actually complementary and reflect different functions of the medullary (M) 
and cortical (C) TAL subsegments. With the same NKCC2-mediated transport but different 
local milieus, they subserve different aspects of water handling, urine concentration and 
dilution, respectively.


Observations on how the mammalian kidney adapts to differing demands may explain 
these apparently divergent results. Marine mammals, which always produce concentrated 
urine (they are without access to solute-free water), exhibit a well developed renal medulla 
and a proportionately much thinner cortex than do other mammals [AJP 271:R157-R179, 
1996] suggesting low CTAL transport. Experimental observations in rats also show opposite 
changes between CTAL and MTAL adaptations: chronic infusion of the vasopressin V2 
receptor agonist dDAVP, compared to chronic water loading, resulted in a significant 
hypertrophy of the MTAL and atrophy of the CTAL [Pflugers Arch. 412:42-53, 1988].


Humans evolved in a hot, arid climate in which conservation of water enhanced survival 
(possibly more than conservation of salt). Cooler, wetter environments could have relaxed 
selection for genetic variants supporting high MTAL activity, and favored those promoting 
greater activity of the diluting CTAL. In the light of the two human studies mentioned 
above, we propose that natural selection has shaped MTAL and CTAL activities in different 
human populations, in response to different environments.
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Additive Antiprotinuric Effects of Aliskiren/ARB Association in Non-
Diabetic Chronic Renal Disease  Augusto Quiroz, Maria Garjau, Irina Torres, 
Maria Antonia Azancot, Natalia Ramos, Judith de la Torre, Ivan Gil, Alfons 
Segarra.  Nephrology, Hospital Vall d’Hebron, Barcelona, Spain. 


Introduction: Recent data indicate that in diabetic patients aliskiren/ARB association 
exerts greater antiproteinuric effect than ARB monotherapy.


Objectives: To analyze the effects of Aliskiren/ARB association on blood pressure and 
proteinuria in nondiabetic patients with proteinuric chronic renal renal disease.


Patients and Method: 18 patients (10 M, 8 F) with mean age 52±7.6 years, non-diabetic 
glomerular disease, proteinuria >2.5 gr/day, GFR>30 mL/min, on chronic ARB treatment. 
Patients with diabetes, severe ateromatous arteriopathy, sleep apnoea syndrome or potassium 
>4.8 mEq/L were excluded. 24h ABPM was carried out before study inclusion, at 3 months 
and after aliskiren withdrawal. Initial aliskiren dosis was 150 mg/day during the first 
month and was increased to 300 mg/day from the second month. Blood pressure, renal 
function, potassium, 24 h proteinuria and LMWP were monitorized every month. After 
3 months, aliskiren was withdrawn and the evolution of blood pressure and proteinuria 
were monitorized for 6 months.


Results: At study entry, creatinine levels were 1.93±0.6 mg / dL, GFR: 58.5±14.9 mL/
min and proteinuria: 3.1±1.1 g/day. Mean daytime systolic blood pressure was 112±7.1 
mmHg and dyastolic blood pressure 68±8.2 mmHg. Three months after aliskiren, a 
significant reduction of proteinuria was observed (3.1±1.1 g/day vs 1.12±1.7 g/day, p<0.05) 
In 7/18 patients (38.8%) proteinuria fell to values <1g/day. No significant changes in blood 
pressure were appreciated. 7 patients (38.8%) suffered hyperkaliemia that was controlled 
with medical treatment in 5 patients and required aliskiren withdrawal in 2 patients. Three 
months after aliskiren withdrawal proteinuria increased significantly up to 3.6±1.2 g/day 
p<0.05, without significant changes in 24h ABPM blood pressure registers. No patient 
suffered AKI. LMWP levels did not exhibit significant changes.


Conclusions: The addition of aliskiren to ARB exerts an additive antiproteinuric effect 
that is independent from blood pressure control but is associated with a high incidence 
of hyperkalemia.
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Sympathetic Activity in Peritoneal Dialysis Patients Treated with Dianeal vs. 
Extraneal  Marcel Ruzicka, Ermina Moga, Rhian Touyz, Brendan McCormick.  
Medicine, University of Ottawa, Ottawa, ON, Canada. 


Background: Sympathetic nervous system hyperactivity has been identified as an 
emerging cardiovascular risk factor in patients with ESRD and particularly in those on 
PD versus those on HD. This may be due in part to the PD dialysate which conventionally 
is glucose-based, and may cause hyperinsulinemia, hyperleptinemia and sympathetic 
overactivity.


Hypothesis: PD regimen utilizing glucose-based solution causes hyperleptinemia 
and hyperinsulinemia, which in turn, via its central sympathoexcitatory effects, results in 
sympathetic hyperactivity. Converting PD patients from a regimen of glucose only containing 
dialysate to a regimen utilizing a non-glucose, icodextrin-based solution,(Extraneal®), with 


a lower daily glucose load, will mitigate an increase in plasma insulin and leptin levels 
resulting in reduction of sympathetic activity.


Methods: 6 consenting adult non-diabetic patients with ESRD starting PD as their 
first renal replacement therapy modality had fasting plasma insulin, leptin, epinephrine, 
norepinephrine, and muscle sympathetic nerve activity (MSNA), assessed 1 week before 
start of PD (baseline), and after 6 weeks on PD regimen utilizing glucose-based dialysis 
solution, Dianeal® (run-in period). Patients were then randomized to either continuation 
of PD utilizing Dianeal® only or to a PD regimen with an Extraneal® overnight dwell and 
studies were repeated after 12 weeks of further PD treatment.
Results


Week 0 Week 6 Week 18 Week 18
Dianeal Extraneal


N 6 6 3 3
MSNA (burst/min) 47±4 41±2* 49± 8 40±12
Plasm Norepinephrine (pg/mL) 691±218 611±413 585±203 463±176
24 hr ABPM (mm Hg) 129±6/76±2 131±7/81±4 128±4/77±5 126±17/79±6
*p=0.056 vs week 0


Conclusion: Patients starting PD have sympathetic hyperactivity. Initiation of PD 
reduced sympathetic activity as assessed by MSNA presumably due to better uremic control. 
Longer term treatment with glucose based solutions appears to results in a resurgence of 
sympathetic activity while treatment with Extraneal® may attenuate this rise. Larger studies 
are required to follow up on this novel preliminary finding.
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The Effect of Insulin Resistance on Endothelial Dysfunction in Chronic 
Hemodialysis Patients  Srvros Liakos,1 Maria Nikodimopoulou,1 Stergios 
Kapoulas,1 Michalis Karamouzis,2 Dimitrios Grekas.1  11st Medical Department, 
AHEPA Hospital, Aristotelian University, Thessaloniki, Greece; 2Biochemistry 
Department, AHEPA Hospital, Aristotelian University. 


Endothelial dysfunction precedes the development of atherosclerosis and is 
characterized by reduction of bioavailability of nitric oxide (NO) and an increase in 
endothelin-1 (ET-1).Insulin resistance (IR) is a characteristic feature of patients with chronic 
kidney disease responsible for accelerated atherosclerosis and cardiovascular mortality. 
Vitamin D receptor activators (VDRA) seem to improve IR.


Aim of this study was to evaluate the effect of IR after VDRA administration, 
paricalcitol, on ET-1 and NO in chronic hemodialysis patients.


Patients and Method: Twenty six stabilized and non diabetic chronic hemodialysis 
patients (17m/9w, mean age 56.4±13.5 years and mean dialysis duration 71.9±66.7 months) 
were included in our study. After a washout period of 4 weeks, patients were given iv 
paricalcitol at a dosage according iPTH/80 mcg/HDsession. Blood samples were drawn at 
the beginning of HDsession and iPTH, HOMA, NO and ET-1 were measured at baseline 
T0, 30-T1 and 90-T2 days after the beginning of therapy. NO and ET-1 were measured 
with immunoenzymatic method. iPTH was measured with IRMA.


Results: iPTH levels decreased significantly after 30 days and no significantly between 
30 and 90 days (798±430 pg/ml vs 413±244 pg/ml vs. 348 ±333 pg/ml,p<0.01 and p=ns, 
respectively). The HOMA index showed a continuous statistically significant decrease 
during the 90 days (3,43±3,47 vs 1,37±1,55 vs 0,96±0,98, p<0.05, respectively). NO 
increases during the study and ET-1 decreases, but no statistically significant (15,97 ± 7,26 
µmol/l vs 16,36±7,10 µmol/l vs 17,03 ±7,05 µmol/l and 20,22±8,14 µmol/l vs 19,37±9,01 
µmol/l vs 18,12±8,76 µmol/l, p=ns, respectively).


Conclusion: Improvement of insulin resistance with VDRA has a tendency to ameliorate 
endothelial dysfunction
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Aliskiren for Hypertension Control in Chronic Dialysis Patients  Jack Rubin.  
Los Angeles Dialysis Center, Los Angeles, CA. 


Thirty eight chronic dialysis patients were placed on aliskiren to reduce their elevated 
systolic blood pressure. There were 12 females and 26 males in this study with a mean 
age of 53.3 years +/- 16.7. Their age ranged from 28 to 98 years. Nineteen patients had 
insulin dependent diabetes while 2 had adult onset diabetes. Eighteen patiens were African-
American and 20 were Hispanic. All patients had blood pressure readings that were greater 
than 140 mm Hg systolic prior to the study and all were on ACE-I, ARB’s, calcium channel 
blockers as well as other medications such as clonidine, beta blockers and minoxidil prior 
their being palced on aliskiren. Each patient was started on 300mg of aliskiren daily in 
additon to their other medications.After one month of aliskiren therapy, their mean systolic 
blood pressure fell from 160.3 +/- 19.6 mm Hg to 132.7 +/- 11 mm Hg, P <.01. Their 
diastolic blood pressure fell from a mean of 87.1 +/- 11.4 mm Hg to 75.6 +/-8.8 mm Hg. 
The cohort’s mean serum potassium level was 4.9 mEq/l before the study and was 4.83 
mEq/l, P=.1after one month. Two patients had to have their dose of aliskiren cut to 150 
mg daily due to diarrhea. In conclusion, aliskiren is an effective drug in controlling blood 
pressure in previously poorly controlled dialysis patients with no increase in potassium 
levels. Diarrhea was not a problem following the reduction of aliskiren dose to 150 mg 
daily in patients treated with it previously.


Disclosure of Financial Relationships: nothing to disclose 
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Ambulatory Blood Pressure Levels in Patients with Restless Legs Syndrome  
Qi Che,1 Nancy Foldvary-Schaefer,2 Noah Andrews,2 Michelle Garcia,1 Martin 
Schreiber,1 Mohammed Rafey.1  1Nephrology and Hypertension, Glickman 
Urological and Kidney Institute, Cleveland Clinic Foundation, Cleveland, OH; 
2Sleep Disorders Center, Cleveland Clinic Foundation, Cleveland, OH. 


Objective
Restless legs syndrome (RLS) is associated with an increased risk for hypertension 


and heart disease in epidemiological studies. Preliminary data showed transient, nocturnal 
elevations of blood pressure in patients with RLS and periodic limb movements (PLMS) 
We evaluated the prevalence of sustained high blood pressure or abnormal diurnal patterns 
of blood pressure in otherwise young healthy individuals with RLS.


Methods
Healthy individuals aged 18 to 50 years with symptoms of RLS were screened based 


on International Restless Legs Syndrome Study Group criteria. OSA was ruled out by an 
overnight ambulatory polysomnograph (PSG). Blood pressure (BP) was measured with 
24 hour blood pressure monitor (ABPM).


Results
6 patients with RLS (4 women, mean age 35.6 +/- 14.6 years) and 6 controls (4 women, 


mean age 36.5 +/- 7.2 years) were analyzed. Median duration of RLS symptoms was 7.25 
years (range 1.5 to 20 years). Two (25%) had family history of RLS. 6/6 RLS patients had 
PLMS, while none of the controls did (PLMS index median12.3 (5.7-49) in RLS patients vs. 
0 (0-4) in controls, P<0.05). There was no significant difference in age, race, gender, BMI, 
family history of hypertension between RLS patients and controls. 24 hr ABPM showed no 
significant difference in 24 hr average BP (116+/-70 in RLS vs 113+/-70 mmHg in controls), 
daytime or nighttime systolic (SBP) or diastolic BP, pulse pressure, mean arterial pressure 
(MAP) in the 2 groups. Absence of the normal dipping pattern of SBP was comparable 
in both groups (2/6 non-dipper in RLS vs. 2/6 in controls, P>0.05). Ambulatory arterial 
stiffness index (AASI), a novel early indicator of arterial stiffness was not different in RLS 
patients vs controls (0.38 +/- 0.11 vs. 0.43 +/- 0.24, P>0.05).


Conclusions
Our pilot study reaffirms that most RLS patients have PLMS (on PSG) as documented 


in the literature. RLS patients did not show sustained high blood pressure or abnormal 
diurnal blood pressure patterns on 24 hr ABPM when compared to controls.
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Plasma and Urinary Level of Marinobufagenin and Expression of Renal 
Na+-K+-ATPase in Non-ESRD Patients with Chronic Glomerulonephritis  
Yu Wang,1 Jing Chen,1 Jiang Tian,2 Zijian Xie,2 Xiaomei Li.1  1Renal Division, 
Departments of Medicine, First Hospital and Institute of Nephrology, Peking 
University, Beijing, China; 2Departments of Physiology and Pharmacology, 
University of Toledo, Toledo, OH. 


Marinobufagenin (MBG) and ouabain, both known as cardiotonic steroid signaling 
through the Na/K-ATPase, have been indicated to play an important role in uremic 
cardiomyopathy in animal models. Even though the increased plasma level of ouabain 
was found in chronic glomerulonephritis(CGN), but the change of MBG in different 
stages of CKD, except for hemodialysis patients, has remained unknown. The purpose of 
this pilot study is to observe the plasma and urinary levels of MBG and expression of its 
receptor - Na+-K+-ATPase (NKA) in the kidney in non-ESRD patients with CGN. 28 CGN 
patients with different CKD stages and 14 healthy control were enrolled. MBG Levels in 
their plasma and urine were measured by a competitive inhibition ELISA. Localization 
and expression of NKA on renal specimens were studed in these patients with 5 normal 
kidneys as controls. Immunohistochemical staining of NKA was analyzed semi-quantitively 
by Image Pro Plus 4.5. Aquaporin-1 as proximal tubule’s marker was stained with NKA 
simultaneously by immunofluorescence and observed under confocal laser fluorescence 
microscope. The results revealed that compared with normal controls, plasma MBG level 
in CGN patients significantly decreased (0.58±0.21 vs. 0.72±0.15 nmol/L, P=0.040), so 
did the urinary MBG level (1.94±0.95 vs. 3.22±1.30nmol/L, P=0.008). No correlation 
between plasma MBG and CKD stages could be found (r=-0.033, p=0.886). The expression 
of NKA on proximal tubules also significantly decreased in CGN patients [NKA positive 
area 2.1% (0.5-6.2%) vs. 5.6% (3.5∼10.8%), P=0.003], which correlated with 24-hour 
urinary sodium excretion (r=0.551, p=0.002). The results suggest that decreased plasma 
level of MBG in these patients may because of decreased synthesis. Different changing 
trends of ouabain and MBG indicate that they may perform different roles. Furthermore, 
decreased renal expression of their receptor - NKA on proximal tubules may play roles in 
the salt abnormal regulation in CGN.
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Polymorphisms in the GRK4, NOS3 and ACE in Young Hypertensive 
African Americans  Maria P. Martinez Cantarin, Collette Mehring, Paolo 
Fortina, Kathryn Scott, Stephen Dunn, Adam Ertel, Bonita Falkner.  Thomas 
Jefferson University. 


Introduction:Essential hypertension has a substantial heritable component and is most 
likely the result of interactions between multiple contributory genes and environmental 
factors. Hypertension in African Americans is more prevalent, more severe and with higher 
rates of salt sensitivity compared to caucasians. The purpose of this study is to determine 


if variants in the GRK4, NOS3 or ACE gene are associated singly or through complex 
interactions, with hypertension in a cohort of young African American adults. Methods: We 
examined a cohort of 420 African Americans, age 18-45 years. The average of 8 separate 
blood pressure (BP) measurements defined BP status. Hypertension (HT) was BP > 140/90 
mmHg, or taking antihypertensive medication. NT was BP <130/85 mmHg. Anthropometric 
measurements to compute body mass index (BMI) and a blood sample for genotyping were 
obtained. The population was divided in four different groups depending on BP and BMI. 
TaqMan Allelic Discrimination Assays were used for genotyping the GRK4 and NOS3 
variants while the ACE I/D variant was obtained by PCR and subsequent electrophoresis 
in Agilent chips. Allele and Genotype frequencies were analyzed for associations with 
hypertension by chi-square tests and multilocus associations were evaluated by multilocus 
dysequilibrium testing and multifactor dimensionality reduction (MDR). Results: The 
cohort included 176 hypertensives (HT) and 244 normotensives (NT). There were no 
significant differences between HT and NT in the allele or genotype frequency when 
tested individually. In the normal weight HT group five multilocus combinations deviated 
significantly from equilibrium (p=0.026 to < 0.05). The combinations included all the 
SNP studied (ACE I/D, GRK4 R64L, GRK4 A142V, GRK4 A453V and NOS 3 922A/G). 
The association of ACE I/D with GRK4 R64L and NOS3 - was the best predictor of 
hypertension by MDR in the obese hypertensive population. The model was able to foresee 
the hypertension phenotype 60.75 % of the time.


Conclusion: These results suggest that complex interactions between multiple genes 
form the genetic basis of hypertension in African Americans.
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Renal Function Stabilized and Blood Pressure Improved after PTRA and 
Stents in Atherosclerotic Renal Artery Stenosis Patients  Xin Zhang,1 Mei 
Wang,2 Li Zuo,1 Hai Yan Wang.1  1Division of Nephrology, Peking University 
First Hospital, Beijing, China; 2Division of Nephrology, Peking University 
People’s Hospital, Beijing, China. 


Objective To evaluate the effectiveness of PTRAS on renal function and blood pressure 
in ARAS patients. Method Fifty-six patients with unilateral or bilateral stenosis>70% were 
treated with PTRA and stents. Patients were followed at 1 month and then every 3 to 6 
months, blood pressure and serum creatinine were measured and defined daily dose(DDD) 
of antihypertensive drugs were recorded. Chinese equation was used to calculate estimated 
GFR(eGFR). Result (1) Mean age of the patients was 66.8±8.7 years old, 42 of whom were 
male, and 36.5% of patients have unilateral stenosis. Baseline eGFR was 60.8±23.0 ml/
min/1.732. The mean follow-up period was 33.8±10.5(24∼54) months. Intervention related 
renal adverse event occured in 5.6% of patients due to cholesterol crystal embolism and 
contrast induced nephropathy. Cardiovascular events developed in 12.5% during follow-up, 
with 2 patients died. Restenosis was detected in 13.2% by ultrasonography. (2) Compared to 
baseline, blood pressure decreased siginificantly at 1 month, and gained a further decrease at 
24 months (SBP 129.1±12.9mmHg vs 139.2±17.5mmHg; DBP 72.6±7.1mmHg vs 80.6±12.8 
mmHg, respectively, both P<0.01). Hypertension was cured in 6.5% and improved in 
32.1% of patients. The DDD of antihypertensive drugs did not change significantly. (3) 
Scr and eGFR were stable during the follow-up, and no significant change was observed 
at 24 months contrast to baseline (Scr 125.8±64.4µmol/L vs 124.3±52.1µmol/L; eGFR 
59.3±18.9 ml/min/1.732 vs 60.8±23.0 ml/min/1.732, respectively, both P >0.05). Renal 
function was improved in 9.3% and stabilized in 62.9% of patients. (4) Logistic analysis 
revealed that male and diabetes were independent risk factors for renal aggravation (OR 
= 11.1 and 5.88, respectively, P≤0.05). Severity of stenosis was not associated with renal 
outcome. Conclusion PTRAS could stabilize renal function in ARAS patients. Male and 
diabetes were independent risk factors for renal function aggaravation. Large-scaled study 
with longer follow up was needed.


Disclosure of Financial Relationships: nothing to disclose 


PUB079 


Stable Metabolic Profile with Nebivolol; Pooled Data from the Three, 
Placebo-Controlled, US Monotherapy Trials  Christian W. Mende.  Clinical 
Professor, University of California, San Diego, San Diego, CA. 


Purpose: Conventional beta blockers have been associated with adverse metabolic 
effects and an increased incidence of new-onset diabetes.1 These effects were not seen 
in European studies of nebivolol2,3, a cardioselective beta blocker with vasodilatory 
properties. We sought to further evaluate the metabolic profile of nebivolol in a US patient 
population.


Methods: Data on absolute mean changes from baseline in glucose and lipid levels 
were pooled from three similarly designed, multicenter, double-blind, placebo-controlled 
US monotherapy trials of nebivolol in patients ≥18 years with Stage I–II hypertension 
(sitting diastolic BP ≥95 mm Hg and ≤109 mm Hg).


Results: A total of 2016 patients were randomized and received medication in the three 
trials, 205 treated with placebo and 1811 treated with nebivolol at doses between 1.25 mg 
and 30/40 mg once-daily. Mean age was 53.6 yr; 27% of patients were Black; 44% had 
BMI ≥30 kg/m2; and 8% had diabetes. There were no statistically significant changes in 
blood glucose levels vs baseline. Blood glucose increased from baseline by 2.2 mg/dL 
with nebivolol and by 3.7 mg/dL with placebo. No significant changes in total cholesterol 
or LDL-C were observed vs baseline with nebivolol or placebo. Total cholesterol fell by 
2.1 mg/dL for the combined nebivolol dose groups and by 0.8 mg/dL for placebo. Mean 
changes from baseline in LDL-C were -1.6 mg/dL for the combined nebivolol groups and 
-1.0 mg/dL for placebo. Small, statistically significant changes from baseline in HDL-C 
(-2.3 mg/dL; P<0.001) and triglycerides (+16.8 mg/dL; P=0.009) were observed with 
nebivolol, compared with increases of 1.6 mg/dL for each with placebo. Results for the 5 
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mg, 10 mg, and 20 mg doses of nebivolol (the doses common to the three trials analyzed) 
were generally consistent with the results for the combined nebivolol dose-groups.


Conclusions: Unlike other beta blockers, nebivolol has a neutral metabolic profile, as 
demonstrated in US pivotal trials, confirming earlier experience from European trials.2,3


References
1Pollare T et al. BMJ 1989;298:1152-7
2Lacourciere Y et al. J Clin Pharmacol 1992;32:660-6
3Schmidt AC et al. Clin Drug Investig 2007;27(12):841-9
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The Lack of Concordance of Blood Presure Measurements between Medical 
Assistants and Physicians in an Urban Nephrology Clinic  Tameem Alhayya, 
Jack Moore, Jr.  Nephrology, Washington Hospital Ctr, Washington, DC. 


Objectives: To evaluate whether the measurements of blood pressure (BP) in 
nephrology clinic made by medical assistants (MA) and physicians (MD) are different. 
Background: Most MD depend upon their medical office staff to record their patients’ BP. 
Studies have demonstrated that BP readings differ widely depending upon who is measuring 
it, e.g., physician versus nurse. Readings may differ without standardized techniques. Thus 
far, no study has evaluated the difference in BP measurement between MA and MD in a 
nephrology clinic. Methods: We collected data from Centricity®, the electronic medical 
records in our nephrology clinic, over a five week period. All adult patients who had BP 
measurements done by both MA and MD during the same visit were included. Results: 
One hundred and two patients were analyzed, and are described in Table 1.
Table 1. Patients Characteristics, n=102
Mean Age yr (SD) 57.9 (18.3)
Gender Male (%) 39 (38)


Female (%) 63 (62)
Race African American (%) 91 (89)


Others (%) 11(11)
Mean SCr mg/dl (SD) 1.9 (1.0)


The mean (+ SD) BP measurements taken by MD and MA were 128/74 (16/10) mm Hg 
and 134/76 (18/12)mm Hg, respectively. The difference between the systolic BP measured 
by MD and MS was statistically significant (p=0.02), whereas the difference between the 
diastolic BP was not (p=0.38). We determined that 61 % of systolic BP measurements and 
35% of diastolic BP measurements were discordant by more than 5 mm Hg. Conversely, 
39 % of systolic BP readings and 65 % of diastolic readings were concordant within 5 
mm Hg (see Fig 1).


Conclusion: There is a lack of concordance between the BP measurements taken 
by MA when compared to those taken by MD in an urban nephrology clinic. These data 
suggest that standardized protocols and training for BP measurement should be utilized in 
an attempt to minimize inter-observer variation.
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Effects of Nebivolol on Creatinine and Proteinuria in Patients with Stage 
I–II Hypertension: Pooled Data from Three, Placebo-Controlled, US 
Monotherapy Trials  Christian W. Mende.  Clinical Professor, University of 
California, San Diego, San Diego, CA. 


Purpose: Multi-drug therapy in required most hypertensive patients, particularly those 
with diabetes and/or renal disease. A previous open-label study in patients with type 2 
diabetes and hypertension demonstrated that BP lowering with nebivolol was associated 
with improvements in lipid levels, HbA1c, and microalbuminuria.1 Presented here is a 
post hoc analysis conducted to further evaluate the effect of nebivolol on renal function in 
a general hypertensive population.


Methods: Data on renal function were pooled from three similarly designed, 12-
week multicenter, double-blind, placebo-controlled US trials of nebivolol monotherapy 
in patients ≥18 years with Stage I–II hypertension (sitting diastolic BP ≥95 mm Hg and 
≤109 mm Hg).


Results: 2016 patients were randomized and received medication in the three trials, 
205 treated with placebo and 1811 treated with nebivolol once-daily at doses between 1.25 
mg and 30/40 mg. Mean age was 53.6 y; 27% of patients were Black, 44% had BMI ≥30 
kg/m2; and 8% had diabetes. In an analysis of laboratory assessments, a small increase 
in mean serum creatinine (0.02 mg/dL) was seen in the combined nebivolol group vs 
no change in the placebo group, but the difference between groups was not statistically 
significant. Nine patients receiving nebivolol and 0 receiving placebo had a change from 
normal to abnormally high creatinine; the difference between groups was not statistically 
significant. One patient treated with nebivolol 10 mg experienced a clinically significant 
increase in creatinine (≥2.0 mg/dL). In an analysis of treatment-emergent AEs, proteinuria 
occurred in 2 patients treated with nebivolol (1 each in the 5 mg and 10 mg groups) vs 0 
patients treated with placebo (P=NS).


Conclusions: This post hoc analysis of cumulative safety data from US monotherapy 
trials indicates that nebivolol has neutral effects on serum creatinine and proteinuria in 
hypertensive patients. These findings support earlier clinical experience1 and confirm 
nebivolol’s utility as an antihypertensive agent.


References
1Schmidt AC et al. Clin Drug Investig 2007;27(12):841-9
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Endothelin-1 Antagonist in the Treatment of Refractory Hypertension in 
Children on Hemodialysis  Jayanthi Chandar, Carolyn Abitbol, Wacharee 
Seeherunvong, Teresa Cano, Tanya Pereira, Gaston Zilleruelo.  Division of 
Pediatric Nephrology, University of Miami, Miami, FL. 


Background: Hypertension plays a major role in the genesis of cardiovascular disease 
in children with End Stage Kidney Disease (ESKD) on hemodialysis. Some children 
continue to have severe hypertension even after nephrectomy.


Objective: To evaluate the role of the endothelin-1 blocker, Bosentan in the treatment 
of systemic hypertension in children with ESKD.


Methods: Chart review was performed in 8 children with ESKD who were treated 
with Bosentan. Data was collected on systolic and diastolic blood pressures before, and 3 
months after initiation of treatment.


Results: Bosentan was used in 7 patients with refractory systemic hypertension and 
1 with pulmonary hypertension. The racial/ethnicity distribution was 6 Black, 1 Hispanic, 
and 1 White. The mean age was 11.5±2.6 years. The dose of Bosentan was 62.5mg twice 
daily for children >30kg and 31.25mg twice daily for those < 30 kg. The patient with 
pulmonary hypertension was given 125mg twice daily. Those with systemic hypertension 
were treated with 4 to 5 different anti-hypertensives including angiotensin receptor blockers, 
angiotensin converting enzyme inhibitors, beta blockers, calcium channel blockers and 
clonidine before Bosentan was considered. Four of the 7 patients had nephrectomies for 
refractory hypertension. Five of the 7 children were dialyzed 4 times a week. The decision 
to start Bosentan was made after ensuring adequate fluid removal with dialysis. There was 
a significant drop in both systolic and diastolic blood pressure (BP) in 3 months. However, 
most of the patients needed to continue other anti-hypertensive medications. No adverse 
effects were observed.


Systolic BP Diastolic BP Number of Anti-hypertensives
Baseline 157± 13 106± 6 5
3 months 118± 20* 75± 12* 4.4
*p<0.001


Conclusions: Bosentan is effective and well-tolerated in children on hemodialysis 
with severe hypertension. However it often has to be used in conjunction with other 
anti-hypertensives.
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Quantification of Baroreflex Regulation by a Moving Average (MA) 
Model in Patients with Chronic Kidney Diseases  Dan Sapoznikov, Rebecca 
Backenroth, Dvora Rubinger.  Nephrology and Hypertension Services, Hadassah 
University Medical Center, Jerusalem, Israel. 


Systolic blood pressure (SBP) changes are regulated by the baroreceptor reflex 
(BRS). The immediate preceding SBP effect on the inter-beat interval (IBI) is thought to 
be due to fast vagal influence, while the effect of earlier SBP’s is believed to represent the 
slower sympathetic response. We have estimated the degree of BRS response by using the 
correlation between differences in IBI (∆IBI) and SBP (∆SBP) from beat-to-beat data of 
blood pressure recordings. A MA model of ∆IBI versus up to four previous ∆ SBP’s was 
estimated using a least-square analysis and the coefficients (b1 to b4) and the correlation 
coefficients (r) were calculated. The order of the model was determined for each patient 
as the highest order beyond which no significant improvement in r is achieved. In some 
patients only one previous ∆SBP was significant for determining the next ∆IBI, while in 
others more terms were needed, indicating a delayed response. In the latter case the first 
coefficient (b1) was similar in a 1-term model and in higher order models and therefore was 
used for further analysis. Figure 1 shows the b1 coefficients in age matched control (C), 
hemodialysis (HD), transplanted (TX), diabetic hemodialysis (HD+DM) and transplanted 
diabetic patients (TX+DM).
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b1 coefficient was significantly higher in C than in HD patients.
In non-diabetic TX patients, b1 coefficient was similar to normal. HD+DM patients 


have significantly lower values of b1 than TX+DM patients. The 1-term function was more 
common in elderly C and HD patients. Our data suggest: 1. b1 coefficient, a measure of 
baroreflex function, is markedly decreased in HD; 2. this alteration is reversed after TX, 
especially in non-DM; 3. the order of model may suggest a vagal or a more complex IBI 
regulation, involving both sympathetic and parasympathetic influences.
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Effect of Non-Depressor Dose of Efonidipine, a Dual T-Type/L-Type 
Calcium Channel Blocker (CCB), and Nifedipine, a L-Type CCB, on Urine 
Volume and Cardiac Remodeling in Volume-Overloaded Heart Failure  
Tatsuhiko Mori,1 Kento Kitada,2 Hirohisa Matsuda,1 Yasushi Kitaura,1 Yasuo 
Matsumura.2  1Internal Medicine III, Osaka Medical College, Takatsuki, Japan; 
2Laboratory of Pathological and Molecular Pharmacology, Osaka University 
of Pharmaceutical Sciences, Takatsuki, Japan. 


Background: Previously, we had reported that very low salt (LS) diet to rats increased 
plasma aldosterone level and promoted myocardial fibrosis in volume overload condition 
by aortocaval fistula (ACF) but not unloaded. Efonidipine (Ef) was reported to inhibit 
aldosterone secretion. The aim of this study is to evaluate the treatment effect of Ef and 
Nifedipine (Nif) to the ACF-LS rats. Methods: Male Sprague-Dawley rats at 10 weeks on 
LS diet were divided into 3 treatment groups; non-hypotensive dose of Ef (25mg/kg/day), 
Nif (10mg/kg/day) and vehicle. These groups were underwent aorto-caval fistula (ACF) 
surgery. Sham operated rats on LS diet were served as control group. Results: Two weeks 
after surgery, left ventricular systolic pressure was similar among ACF groups. LS diet 
exhibited high plasma aldosterone level in vehicle and sham (871 and 1030 pg/ml). Ef and 
Nif to ACF did not decrease but rather increased plasma aldosterone (1749 and 1596). Ef 
but not Nif to ACF rats significantly increased urine volume compared with vehicle (33.6, 
24.3 vs. 17.4 ml/min). The ratio of myocardial fibrosis of left ventricle (LV) in ACF was 
significantly increased compared with sham (8.6% vs. 2.8%). Both Ef and Nif to ACF 
significantly suppressed myocardial fibrosis (2.7% and 3.0%). ACF significantly increased 
mean diameter of cardiomyocytes of LV compared with sham (17.9 vs. 14.0 um). Which 
were significantly suppressed by Ef but not Nif (15.1 vs. 17.7 um). Conclusion: In volume-
overloaded heart failure on LS diet, Ef and Nif rather increased plasma aldosterone level, 
but significantly suppressed myocardial fibrosis. Ef but not Nif significantly increased urine 
volume and suppressed myocardial hypertrophy. Our results suggested that both Ef and 
Nif, as the treatment effects were more in Ef than Nif, exhibited direct suppressive effect 
on mineralocorticoid signaling and worked as cardioprotective.
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Peroxisome Proliferator-Activated Receptor (PPAR)α Activator Fenofibrate 
Prevents High-Fat Diet Induced Renal Lipotoxicity in Spontaneously 
Hypertensive Rats  Hyun Wha Chung, Seok Joon Shin, Sungjin Chung, Yoon 
Sik Chang, Cheol Whee Park.  Department of Internal Medicine, Catholic 
University of Korea, Seoul, Republic of Korea. 


We investigated the effects of high-fat diet and PPARα activation on the intrarenal 
lipotoxicity associated with renin-angiotensin system and oxidative stress, using 
Spontaneously Hypertensive Rats.


Male SHR and Wistar-Kyoto rats (WKY) at 8 weeks of age were fed either a normal-fat 
diet or a high-fat diet without or with fenofibrate treatment (Tx.) for 12 weeks. Intrarenal 
lipid accumulation was noted in the SHR fed with high-fat diet compared to the WYK 
fed with high-fat diet, this was related to decrease in the renal PPARα expression in the 
SHR. A high-fat diet activated intrarenal RAS, not the systemic, and induced oxidative 
stress in the kidney. By contrast, fenofibrate attenuated the fat mass, and insulin resistance. 
Fenofibrate recovered high-fat diet-induced decreases in intrarenal PPARα expression and 
fat accumulation and abolished intrarenal RAS activation and oxidative stress in the SHR-
HF animals, which conferred protection against the increased BP, glomerulosclerosis and 
inflammation. Intrarenal FFA and TGs concentrations correlated positively with AT II and 
24 hr urinary 8-OH-dG negatively with PPARα contents.


Immunohistochemical staining for PPARα in the renal cortex in the WKY and SHR 
with a normal fat diet (WKY-NF; A & SHR-NF; C) or a high-fat diet without Tx. (WKY-HF, 
SHR-HF; B & D) or with fenofibrate (SHR-HF Feno) Tx. (E). Western blot of PPARα and 
tubulin and PPARα/18s rRNA ratios (F) were determined by RT-PCR in whole kidneys.


Taken together, a high-fat diet induced lipotoxicity by depletion of intrarenal PPARα, 
which aggravated BP and renal inflammation as a result of intrarenal RAS activation and 
oxidative stress. Intervention with the PPARα activators can prevent diet-induced renal 
lipotoxicity in SHR.
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Monitoring Changes in Renal Blood Flow Using Contrast Enhanced 
Ultrasound  Kambiz Kalantarinia,1 J. Todd Belcik,2 James T. Patrie,3 
Kevin Wei.2  1Division of Nephrology, University of Virginia Health System, 
Charlottesville, VA; 2Cardiovascular Division, Oregon Health & Science 
University; 3Department of Public Health Sciences, University of Virginia 
Health System, Charlottesville, VA. 


Current methods for measuring renal blood flow (RBF) are time consuming and not 
widely available. Contrast enhanced ultrasound (CEU) is a safe and non-invasive imaging 
technique suitable for assessment of tissue blood flow, which has been used clinically to 
assess myocardial blood flow. We tested the utility of CEU in monitoring changes in RBF 
in healthy volunteers.


METHODS: We utilized CEU to monitor the expected increase in RBF following a 
high protein meal in healthy adults. Renal cortical perfusion was assessed by CEU using low 
mechanical index (MI) power modulation Angio during continuous infusions of Definity®. 
Following destruction of tissue microbubbles using ultrasound at a MI of 1.0, the rate of 
tissue replenishment with microbubbles and the plateau acoustic intensity (AI) were used 
to estimate the RBF velocity and cortical blood volume, respectively. RESULTS: Healthy 
adults (n=19, Mean age 26.6 years) were enrolled. The A.b parameter of CEU, representing 
mean renal blood flow increased by 42.8% from a baseline of 17.05 ± 6.23 to 23.60 ± 
6.76 dB·s-1 two hours after the ingestion of the high protein meal (p = 0.002). Similarly, 
there was a 37.3% increase in the b parameter, representing the geometric mean of blood 
velocity after the high protein meal (p <0.001). The change in cortical blood volume was 
not significant (p = 0.89). Infusion time of Definity was 6.3 ± 2.0 minutes. The ultrasound 
contrast agent was tolerated well with no serious adverse events.


CONCLUSIONS: CEU is a fast, non-invasive and practical imaging technique well 
suited for monitoring renal blood velocity, volume and flow.


Disclosure of Financial Relationships: nothing to disclose 
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Detecting Endothelial Dysfunction in Predialysis Chronic Kidney Disease 
(CKD)  Michael D. Klein,2 Julian M. Stewart,1 Marvin S. Medow,1 Jennine 
Michaud,2 Michael S. Goligorsky.2  1Pediatrics, New York Medical College, 
Valhalla, NY; 2Nephrology, New York Medical College, Valhalla, NY. 


Laser Doppler Flowmetry (LDF) is effective for measuring endothelial function (EF) 
and microvascular Nitric Oxide (NO). Prior work has shown decreased NO bioavailability 
and Endothelial Cell Dysfunction (ECD) in CKD patients on dialysis. We studied 36 patients 
at CKD stages 3 & 4 using LDF measurement of post-occlusive Reactive Hyperemia (RH). 
These were compared to 12 healthy controls. Subjects were studied every 6 months for 
a total of 3 recordings. Due to attrition, only 16 completed all 3 measurements. The data 
show that CKD patients manifest different RH responses over time. The average time to 
peak RH and the resultant AUC declined during the study in patients with CKD.


Prior work has proved a relation of these time intervals to cyclooxygenase, with its major 
impact on RH as well as EF. The marked decrease in the average AUC (2173 APU to 1300 
APU) suggests a potential use of RH, rather than flow mediated brachial arterial dilation, 
an NO dependent response of conduit vessels resulting from high shear stress of RH, as 
an effective measure of EF in patients with CKD not yet on dialysis. While microvascular 
dilation is mediated by autonomic and sensory nerves, and myogenic responses, it is also 
related to local metabolites which include NO, endothelium derived hyperpolarization 
factor, and vasodilating prostaglandins which depend on endothelial integrity. We show 
here a progressive reduction in RH which, as noted previously, is endothelium dependent. 
Our observations suggest two distinct conclusions. The first is that NO does not define ECD 
in the skin. The second, since fully 36% of the subjects manifest CV morbidity compared 
to 0% of the controls, is that cutaneous RH may provide a useful and progressive tool for 
the assessment of cardiovascular risk.
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The Effect of Cyclooxygenase 2 Inhibition on Hemodynamic Function and 
the Renin Angiotensin System in Healthy Humans  Magdalena A. Sarna,1 
Brenda R. Hemmelgarn,1,2 Daniel A. Muruve,1,2 Jennifer M. MacRae,1,2 Darlene 
Y. Sola,1 Sofia B. Ahmed.1,2  1Department of Medicine, University of Calgary, 
Calgary, AB, Canada; 2Alberta Kidney Disease Network, Canada. 


Background:
Experimental studies show that cyclooxygenase 2 (COX2)-derived vasodilatory 


prostaglandins play a prominent role in arterial vasoregulation through interactions with 
the renin angiotensin system (RAS). However, little is known about the effects of COX2 
inhibition on the vasculature in healthy humans in a state of maximal RAS suppression. 
Accordingly, we examined the role of COX2 in control of baseline systemic and renal 
hemodynamic function and in the response to angiotensin II (AngII) challenge in healthy 
humans. We hypothesized that COX2 inhibition would result in a decrease in circulating 
components of the RAS and an increase in the systemic hemodynamic response to AngII 
challenge.


 Methods:
Ten normotensive, non-obese healthy subjects (4 females and 6 males) were studied 


in high salt balance, a state of maximal RAS suppression. Circulating components of the 
RAS (renin, AngII, and aldosterone) and blood pressure (BP) were measured at baseline 
and in response to graded AngII infusion pre- and post-14 days of COX2 inhibition with 
200 mg celecoxib once daily by mouth. All studies were performed during the same phase 
of the menstrual cycle in female subjects.


 Results:
Compared to baseline values, there was a decrease in all circulating components of the 


RAS (plasma renin activity (PRA) (p=0.03), AngII (p=0.10) and aldosterone (p=0.009)) 
following COX2 inhibition. Blood pressure was unaffected by COX2 inhibition (p=0.40 
MAP, p=0.60 systolic and p=0.40 diastolic BP). Compared to baseline, there was a trend 
towards a blunting of the PRA response (p=0.07), an increase in the aldosterone (p=0.39) 
and BP (p=0.08 MAP, p=0.11 systolic BP, and p=0.48 diastolic BP) responses to AngII 
challenge post COX2 inhibition.


 Conclusions:
The results suggest that COX2 modulates both RAS activity and vascular sensitivity 


to the effects of AngII in healthy humans. Further studies are needed to clarify this 
mechanism.
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Distinct Role of Cartilage Oligomeric Matrix Protein-Angiopoietin-1 in 
Type2 Diabetes  Ae Sin Lee, Yu Jin Jung, Duk Hoon Kim, Jung Eun Lee, 
Kyung Pyo Kang, Sik Lee, Sung Kwang Park, Won Kim.  Renal Regeneration 
Laboratory and Department of Internal Medicine, Diabetes Research Center 
and Institute for Medical Sciences, Chonbuk National University Medical 
School, Jeonju, Korea. 


Cartilage oligomeric matrix protein (COMP)-Angiopoietin-1 (Ang1) is a variant of 
native Ang1. It acts on its specific receptor, Tie2, which is majorly expressed in endothelial 
cells. We previously demonstrated that COMP-Ang1 significantly decreased albuminuria, 
fasting blood glucose level, and epididymal adipocyte size in diabetic db/db mice. The 
present study was performed to evaluate the mechanism of the effect COMP-Ang1 on 
albuminuria through the regulation of blood glucose in diabetic db/db mice. Forty adult male 
db/db mice were randomly assigned to two experimental groups with 20 animals each. The 
blood glucose levels of the COMP-Ang1-treated db/db mice were significantly lower than 
that of the control group and the lowering effect was observed from 5 days after COMP-
Ang1 adenovirus injection. The plasma insulin concentrations of the COMP-Ang1-treated 
db/db mice were not significantly changed compared to the control group. Treatment with 
COMP-Ang1 significantly decreased urinary albumin/creatinine ratio in diabetic db/db 
mice. Interestingly, the expression of serum cytokines such as tumor necrosis factor-alpha 
and interleukin 1-beta in COMP-Ang1-treated db/db mice were decreased compared to 
that of control buffer-treated mice, meanwhile the serum resistin levels were significantly 
increased in COMP-Ang1-treated db/db mice. Whereas no change was observed in IL-6 
between control buffer or COMP-Ang1-treated mice. COMP-Ang1 did not affect the 
visceral fat droplet size in db/db mice. HOMAIR index of the COMP-Ang1-treated db/db 
mice were significantly decreased compared to the control group. The possible mechanism 
of glucose lowering effect of COMP-Ang1possibly due to the increased insulin sensitivity. 
Altogether, these preliminary results suggest that COMP-Ang1 could lower blood glucose 
level by improving insulin resistance, thereby reducing albuminuria. There is more 
molecular studies are necessary to find out the exact mechanism of ameliorative effect of 
COMP-Ang-1 in db/db mice.


Disclosure of Financial Relationships: nothing to disclose 


PUB090 


Hemodialysis Reduces Pulse Pressure Via Changes in Extracellular Volume  
Matthew J. Volk,1 Andrew S. Bomback,2 Philip J. Klemmer.2  1Internal Medicine, 
University of North Carolina Hospitals, Chapel Hill, NC; 2University of North 
Carolina Kidney Center, Chapel Hill, NC. 


BACKGROUND: Pulse pressure, an inexpensive, frequently measured parameter 
in hemodialysis patients, has been shown to impact mortality risk. The contribution of 
volume overload to elevated pulse pressure remains under-explored. METHODS: In a 
single-center, retrospective study, we examined pre- and post-dialysis pulse pressures 
in 109 patients. Whole body bioimpedance spectroscopy to measure extracellular and 
intracellular volume was measured on 5 of these patients during the study period. RESULTS: 
Conventional hemodialysis, with a mean ultrafiltration volume of 3 liters significantly 
lowered pulse pressure (p=0.0002 for comparison between mean pre- and post-dialysis 
pulse pressure). Analysis by quartiles of ultrafiltration volume revealed a threshold of 2 
liters, above which ultrafiltration had the greatest impact on pulse pressure (p=0.037 for 
comparison against ultrafiltration volume < 2 liters). Pre-dialysis pulse pressure was linearly 
related to the whole body bioimpedance extracellular volume measurements (F-statistic 
5.84, p=0.023). CONCLUSIONS: Hemodialysis with an ultrafiltration volume of 2 liters 
significantly reduces pulse pressure. The effect on pulse pressure seems to be mediated 
by reductions in extracellular volume. Interventions beyond hemodialysis to minimize 
extracellular volume expansion, such as salt and fluid restriction, should provide benefits 
to the hemodialysis population.
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Non-Embolic Renal Infarction: Association with Fibromuscular Dysplasia: 
14 Year Experience with 20 Patients, 1994-2008  Lionel U. Mailloux, Craig 
Greben, Abrar Husain, Eric Gandras, Susana Hong.  Departments of Medicine/
Nephrology & Interventional Radiology, North Shore University Hospital/NYU 
School of Medicine, Manhasset, NY. 


Renal infarction (RI) has been seen in 20 patients with renal artery stenosis. 
Fibromuscular dysplasia (FMD) was present in 16 patients. Demographics: 15 female, 
19 Caucasians, ages 31-81, median age 54. These patients presented to the Emergency 
Department with excruciating flank pain. Imaging was performed: CT studies in all 20 
patients were suspicious for RI. Diagnostic angiography was then performed with a 
diagnosis of FMD in 16 patients.


At the time of angiography, angioplasty and stent deployment were performed when 
FMD was identified. The patients have been followed up for at least one year and there have 
been no further renal infarcts. Three patients had previously developed total occlusion of 
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the renal arteries, but prior to the time that the current infarcts were diagnosed. All patients 
undergoing angioplasty and/or stent deployment were treated with clodiprogel for one year 
and either an ACE inhibitor or ARB for their blood pressure. Sequential follow up by renal 
Doppler ultrasound has been performed to determine the patency of the stent, and renal 
function is being monitored.


Conclusion: Although renal infarction is not rare, its association with the presence of 
fibromuscular dysplasia of the renal artery has not been reported. This is a series of cases 
in both men and women who have now been followed for a period of time and who have 
subsequently done well after intervention.
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Acute Effects of ADMA on Endothelial Dysfunction  Jessica L. Slocum,1 
Crystal A. Gadegbeku.2  1Department of Internal Medicine, Division of 
Nephrology, University of Michigan, Ann Arbor, MI; 2Department of Internal 
Medicine, Division of Nephrology, University of Michigan, Ann Arbor, MI. 


Background: Endothelial dysfunction, commonly observed in patients with chronic 
kidney disease (CKD), is associated with accelerated atherosclerosis. Reduced nitric oxide 
(NO) is thought to contribute to endothelial dysfunction in this population. Asymmetric 
dimethylarginine (ADMA), an endogenous NO synthase inhibitor, is elevated in CKD and 
associated with cardiovascular risk. This study was designed to investigate the acute effects 
of raising plasma ADMA on microvascular endothelial function in a control population.


Methods: After informed consent, 5 healthy normotensive volunteers were studied 
before and after raising ADMA levels in a temperature-controlled room. Microvascular 
perfusion of bilateral pre-tibial skin was measured with laser doppler flowmetry (LDF) 
using the Perimed PeriFlux System 5000®. Mean perfusion measurements were obtained 
over 5 minutes initially and after 30 minutes of locally applied heat to 44°C to assess NO-
mediated vasodilation. Subsequently, an intravenous infusion of ADMA was administered 
at 0.0125mg/kg/min for 30 minutes and LDF was repeated. Plasma ADMA levels were 
measured throughout the study using high performance liquid chromatography. Data is 
reported as mean ± SEM. Comparisons of ADMA levels, blood pressures, and microvascular 
perfusion before and after raising ADMA plasma levels were analyzed by 2-sided paired 
t-test.


Results: Plasma ADMA levels increased from 0.66±0.03 umol/L to 4.60±0.21 umol/L 
with ADMA infusion (p < 0.001) without significant changes in mean blood pressures (77±2 
vs. 80±1, p = NS). Heat-induced increases in microvascular perfusion were significantly 
attenuated acutely with ADMA infusion, 1062 ± 222% vs. 588 ± 111% (p=0.02).


Conclusions: These results demonstrate the acute effects of circulating ADMA on 
endothelial function, extending the data supporting a link between accumulation of ADMA 
and cardiovascular risk in the CKD population.
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Diabetes Modifies the Association of Uncarboxylated Matrix Gla Protein 
with Cardiac Valve Calcification  Benjamin D. Parker,1 Leon J. Schurgers,2 
Cees Vermeer,2 Nelson B. Schiller,3 Mary A. Whooley,3 Joachim H. Ix.1  1Univ. 
of California and the VA Medical Center, San Diego, CA; 2VitaK & CARIM, 
Maastricht University, Netherlands; 3Univ. of California and the VA Medical 
Center, San Francisco, CA. 


Purpose. Mitral annular calcification (MAC) and aortic stenosis (AS) are associated 
with systemic calcification and cardiovascular disease (CVD) events. Matrix Gla protein 
(MGP) is an inhibitor of calcification expressed by vascular cells. Lower serum levels of 
MGP’s precursor - uncarboxylated MGP (ucMGP) - are associated with arterial calcification 
in pilot studies, perhaps due to sequestration of ucMGP by calcified vessels.


Methods. In a cross-sectional study of 839 outpatients with stable CVD, we measured 
serum ucMGP by ELISA, and cardiac valve disease by echocardiography. Multivariable 
logistic regression was used to evaluate the cross-sectional association of ucMGP with 
valve calcification. We evaluated for effect modification by diabetes status.


Results. The association of ucMGP with MAC differed by diabetes status (interaction 
p < 0.001). After adjustment for traditional CVD risks, CRP, and eGFR, higher ucMGP 
associated with higher odds of MAC in persons with diabetes but lower odds of MAC in 
persons without diabetes (Table). Results were qualitatively similar for the association of 
ucMGP with AS although not statistically significant (interaction p = 0.21).
Association of ucMGP with Valve Disease, by Diabetes Status


Odds Ratio per SD (1,178 nM) increase in ucMGP
Odds Ratio (95% CI) P Value


Mitral annular calcification
Diabetes (N=221) 1.89 (1.29-2.78) 0.001
No Diabetes (N=615) 0.73 (0.55-0.97) 0.03


Aortic Stenosis
Diabetes (N=211) 1.51 (0.91-2.52) 0.11
No Diabetes (N=587) 0.84 (0.56-1.27) 0.42


Adjusted for age, sex, race, BMI, hypertension, smoking, blood pressure, albumin, total cholesterol, HDL 
cholesterol, CRP, estimated GFR


Conclusion. Among outpatients with CVD, higher serum ucMGP is associated with 
greater odds of MAC in diabetes, but lower odds of MAC without diabetes. Future studies 
should evaluate associations of ucMGP with CVD events, and determine if associations 
differ by diabetes status.
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Increased Levels of Anaphylatoxin (C5a) and Bradykinin in End-Stage 
Renal Disease Patients on Maintenance Hemodialysis. Potential Relevance 
to Heparin Mediated Hemodynamic Responses  Vinod K. Bansal,1 
Josephine Cunanan,2 Evangelos Litinas,2 Debra Hoppensteadt,2 Jawed Fareed.2  
1Nephrology, Loyola University Medical Center, Maywood, IL; 2Pathology, 
Loyola University Medical Center, Maywood, IL. 


Besides the upregulation of inflammatory mediators, end stage renal disease (ESRD) 
patients maintained on hemodialysis are subjected to periodic exposure to heparin and 
contact activation due to procedural settings. Recently the presence of a heparin contaminant, 
namely hypersulfated chondroitin sulfate was linked with the adverse reactions and deaths 
observed in these patients (Kishmoto, et al. N J Med 2008). To validate this report we 
measured both the C5a anaphylatoxin and bradykinin levels in ESRD patients prior to 
and after maintenance hemodialysis. The control group comprised of 40 normal healthy 
individuals were included to establish the normal level of these mediators. Sandwich 
ELISA methods utilizing monoclonal antibodies which are specific for either human C5a 
or bradykinin were used in these studies. Both the C5a and bradykinin were elevated in pre-
dialysis samples from ESRD patients (C5a: 3.2±0.6 ng/ml vs 14.2± 4.6 ng/ml, bradykinin: 
6.4±1.8 ng/ml vs 9.3±2.4 ng/ml). Moreover, dialysis itself produced an increase in both the 
C5a and bradykinin levels. The post-dialysis samples were further increased, suggesting 
that dialysis and heparinization itself result in the up-regulation of these mediators. 
Supplementation of heparin to the plasma also resulted in the generation of both C5a and 
bradykinin. The plasma samples included in these studies represents patients who were not 
treated with the contaminant heparin. These results suggest that both C5a and bradykinin 
are up-regulated in ESRD patients and this level can be further augmented by dialysis and 
heparinization. Therefore, additional factors may have contributed to the complex adverse 
reaction profiles and deaths in patients administered with contaminated heparin.
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Abnormality in Proangiogenic Markers, DNA Methylation and Cardiac 
Morphlogy Occurs Early in Chronic Kidney Disease: The Damage Is 
Subclinical  Esha Sarkar,1 Angela Summers,1 Grant Heatlie,2 Karin Luttrop,3 
Julian Wright,1 Paul Brenchley.1  1Dept of Nephrology, Manchester Royal 
Infirmary, United Kingdom; 2Dept of Cardiology, UHNS, United Kingdom; 
3Karolinska Institute, Sweden. 


Hypothesis Abnormality in proangiogenic mediators, global DNA methylation and 
cardiac structure/function may be present early in CKD in the absence of any clinical 
anomaly of the heart.


Methods 60 non-diabetic subjects (20 CKD2/3, 20 CKD4/5 and 20 age/gender matched 
controls) were subjected to a non-contrast cardiac magnetic resonance (MR) scan using a 
Philips 1.5 Tesla scanner. Plasma VEGF, IL6 were measured by ELISA (Quantikine kit R 
& D systems) and global DNA methylation was quantitated by LUMA.


Results IL-6 (p=0.0106) and VEGF (p=0.0239), were significantly elevated in 
CKD2/3 compared to controls unrelated to level of eGFR. In CKD2/3, IL-6 and VEGF 
were significantly correlated (r=0.3501, p=0.0076).


Significant global DNA hypomethylation (p<0.01) was present in patients with 
eGFR<20 compared to controls.


In the heart, there was a difference in left atrial area between the three groups (p=0.0116) 
with the CKD4/5 patients having the largest left atrial area indicative of elevated left 
ventricular end diastolic pressure. There were also difference in left ventricular longitudinal 
strain (p=0.0106) across the groups, greatest in the CKD4/5 suggesting early systolic 
deformation abnormalities despite no difference in Left Ventricular Mass Index(LVMI).
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Conclusion 1.Early onset of abnormality in proangiogenic and inflammatory cytokine 
in CKD 2/3 independent of renal excretory function 2.Significant association exist between 
these angiogenic and inflammatory mediators 3.DNA hypomethylation which has been 
reported in human atherosclerosis, is present in CKD4/5 when compared to controls 4.There 
are early diastolic and systolic dysfunction of the heart despite normal LVMI.
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Atherosclerotic Renovascolar Disease: Angioplasty vs Medical Therapy  
R. Gaggi, V. Sgarlato, I. Botticelli, A. Santoro.  Nephrology Dialysis and 
Hypertension, S. Orsola-Malpighi, Bologna, Italy. 


Atherosclerotic Renal Arterial Stenosis (ARAS) still represents a pathology that does not 
gather unanimous consensus as concerns both the diagnostic and the therapeutic approach. 
The instrumental clinical criteria that lead to a choice oriented towards angioplasty (PTRA) 
or towards medical therapy alone are not yet uniformly shared; moreover there is still no 
evidence that revascularization is capable of improving the clinical outcome if is compared 
with an “optimal” medical therapy (anti-hypertensive, antiaggregant and statin therapy). 
We have retrospectively examined 62 pts (mean age 67.5 y, M 35, 15 diabetic) with ARAS, 
with stenosis evaluable at echo-Doppler ≥75%,diagnosed in the years 2003-2007.Thirty 
six pts (mean age 62.2 y, M 24) were submitted to PTRA (group 1) and 26 pts (mean age 
74.8 y, 10M) were treated with medical therapy alone (group 2).


The criteria for PTRA:
1)ARAS with the whole parenchyma downstream to stenosis, especially if associated 


to progressive or rapid reduction of the filtrate.
2)Uncontrolled arterial pressure, in spite of the association of several anthypertensive 


drugs
.3)Episodes of “flush pulmonary edema”, in whom cardiogenic origin was excluded.
Follow- up: time 0(T0) for group1 was rapresented by the PTRA and for group2 from 


the start of the optimisation of medical therapy; the pts had at least 4 controls at their 
disponsal in the subsequent 18 months (T18).


Result
PTRA Medical Tr p


∆ PA< 10mmHg 66% 57% ns
∆VFG ≥15% 22%¹ 11% <0.05
¹the improvement in theVFG after PTRA is present in 33% of pts in whom the whole parechyma is 
downstream to the stenosis vs 16% pts with monolateral stenosis


In 16.6% of the pts the PTRA became grew worse with: precocious restenosis, acute 
renal artery thrombosis, cholesterol thromboembolism.


Conclusion
We have not found significant differences as regards the pressure control in the group 


of pts submitted to PTRA as compared with the group treated by medical therapy alone. 
As regards the effects of PTRA on the renal function, we have observed a statistically 
significant VFG improvement in the group of pts submitted to PTRA, especially in the pts 
in whom the whole parechyma is downstream to the stenosis.
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Percutaneous Intervention for Takayasu Arteritis-Associated Renal Artery 
Stenosis  Thomas F. Hiemstra,1 Avnesh S. Thakor,2 William Thomas,1 Claire 
Cousins,2 David R. Jayne.1  1Renal Medicine and Lupus and Vasculitis Unit, 
University of Cambridge, United Kingdom; 2Department of Interventional 
Radiology, Addenbrookes Hospital, United Kingdom. 


Background: Takayasu arteritis affecting the renal artery can lead to stenosis, 
renovascular hypertension and impairment of renal function. Percutaneous intervention is 
infrequently performed, and published reports of intervention outcomes are lacking.


Methods: We performed a retrospective single centre review of renal artery involvement 
and intervention in patients with Takayasu arteritis. Cases were identified from an electronic 
database. Base line and clinical data were abstracted by chart review. Patients in whom 
imaging and intervention of the renal vasculature had been performed were identified 
from electronic radiology records. Pre- and post interventional renal function and blood 
pressure values were compared.


Results: 15 patients with Takayasu arteritis were identified (11 female). Eight patients 
had undergone imaging of the renal vasculature. Renal arterial stenoses were identified in 
5 patients (4 female; 1 male). Percutaneous angioplasty was performed in four patients, 
and endovascular stents placed in three. Vessel diameter was improved in all cases. Renal 
function improved after intervention (mean increase 22.2 ml/min/m²). Two patients with 
severe renovascular hypertension experienced complete resolution after intervention. 
Median follow-up after intervention was 36 (18-54) months. There were no serious 
complications.


Conclusions: Renal arterial involvement is common in patients with Takayasu arteritis 
and is associated with hypertension and reduced renal function. Patients with Takayasu 
arteritis should be screened for renal arterial involvement, and angioplasty considered if 
present.
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Histopathological Features of Muscular Arteries in Predialysis CKD 
Patients  N. Chitalia,1 M. Morsey,1 M. Krishnamoorthy,2 Y. Wang,2 E. Chemla,1 
J. C. Kaski,1 P. Roy-Chaudhury,2 D. Banerjee.1  1St Georges University of 
London, United Kingdom; 2Cincinnati Dialysis Access Program, University 
of Cincinnati. 


Background
Diseases of the arteries are responsible for 3.5 fold increase in cardiovascular (CV) 


events in patients with predialysis CKD. However, the nature of changes in the arterial 
intima and media, contributing to this increased CV burden, is unknown. This is the first 
attempt to describe the arterial wall pathology in predialysis CKD.


Methods
We procured brachial/radial artery samples during preemptive AVF creation. Patients 


with diabetes and ischaemic heart disease were excluded. Radial artery samples from 
non-uremic patients with coronary atherosclerosis undergoing bypass surgery were also 
obtained. Formalin fixed paraffin embedded and OCT specimens were analysed. Maximal 
intima-media (IM) ratios were calculated using Image J software. Alpha smooth muscle actin 
(SMA) expression was assessed using a standard streptavidin biotin immunohistochemical 
technique. The study was approved by the ethics committee.


Results
CKD population characteristics were; age 59±11yrs, hypertension 80%, smoking 20% 


and cholesterol 4.3±0.7 mmol/L. Morphometric examination documented an IM ratio of 
0.89+/-0.43 (Mean +/- SE; range 0.15 to 2.6) for the CKD specimens as compared to 1.35 
+/- 0.63 (range 0.5 to 2.6; p = NS compared to CKD). There was strong SMA expression 
within the neointima suggesting that the majority of cells could be myofibroblasts.


Conclusion
Our results clearly document the presence of neointimal hyperplasia (comprised of 


myofibroblasts) in CKD patients, and also demonstrate the technical feasibility of obtaining 
arterial tissue samples at the time of AVF creation. We believe that the described approach 
is a unique opportunity to obtain critical prognostic and mechanistic information about the 
overall “vascular” health of our CKD patients.
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Changes of Intermedin and Its Receptors in Rat Renal Ischemia 
Reperfusion Injury  Rong Shan Li, Yun Zhou, Xi Qiao, Xiaoyan Chui, Min 
Kou, Guihua Yu.  Nephrology, Second Hospital of ShanXi Medical University, 
Taiyuan, Shanxi, China. 


Intermedin (IMD) is a newly-found endogenous cardio-renal-protective substance 
belongs to the calcitonin gene-related peptide (CGRP) superfamily. This study was designed 
to investigate the changes of IMD and its receptors in renal ischemia/reperfusion injury 
(IRI), and explore the functions of IMD in renal IRI. Eighteen male Wistar rats were 
randomly divided into sham-operated, ischemia and IRI groups. IRI rat models were made 
by clamping both renal arteries for 45min and reperfusing for 12 hours. The contents of 
IMD and ADM in plasma and renal tissue were assessed by radioimmunoassay (RIA). The 
mRNA expressions of IMD, ADM, CRLR and RAMPs in the kidneys were determined by 
semi-quantitative RT-PCR. The changes of protein expressions of IMD and CRLR in the 
kidneys were detected by Western blotting. Our results showed that the IMD contents of 
serum and kidney in IRI group increased significantly, and serum ADM showed a marked 
increase. Both the mRNA expressions of IMD, ADM, CRLR, RAMP1, RAMP2, RAMP3 
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and the protein expressions of IMD and CRLR in kidneys of IRI group were up-regulated 
significantly. These results suggest that IMD may have participated in the process of 
renal IRI, and may have important physiological and pathological significance in terms 
of kidney protection.
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Effects of Hypoxia-Inducible Factor-1α on Renal Tubular Epithelial 
Apoptosis Induced by Non-Ionic Iodinated Contrast  Huili Li, Jinyuan 
Zhang.  Nephrology, Jimin Hospital, Shanghai, China. 


Objective To investigate the role of hypoxia-inducible factor-1α(HIF-1α)upregulated 
by Cobalt Chloride (CoCl2) in iopamidol induced tubular cell apoptosis in vitro. Methods 
Cultured human proximal tubular epithelial cells (HK-2) were divided into three groups: 
negative control, positive control treated with iopamidol (296mgI/ml, 12h) and pretreated 
group which treated with CoCl2 (5, 25, 50 and 100µmol/L) at different time points (0h, 1h, 
2h, 4h, 6h and 12h) and then iopamidol (296mgI/ml, 12h). The proportion and morphologic 
change of apoptotic cell was examined by flow cytometry and Hoechst 33258 staining. The 
protein level of HIF-1α, caspase-3 and Bcl-2 in HK-2 cells were determined by Western 
blot analysis. Results By flow cytometry, 50µmol/L CoCl2 pre-treated for 4, 6 and 12 hours 
reduced the proportion of apoptotic cell significantly(P<0.05). By Hoechst 33258 staining, 
50µmol/L CoCl2 pre-treated for 6 and 12 hours attenuated the morphological changes of 
cells compared with positive control. Western blot analysis revealed that the level of HIF-
1α of HK-2 cells pre-treated with 50µmol/L CoCl2 over 1 hour was significantly increased 
(P<0.05), The level of HIF-1α expression reached the peak value at the time point of 6 
hours and then presented descending trend. Compared with positive control, the expression 
of caspase-3 of HK-2 cells expose to iopamidol and pre-treated with 50µmol/L CoCl2 for 
6 and 12 hours was significantly reduced(P<0.05) and the level of Bcl-2 was markedly 
increased(P<0.05). Conclusions These data indicate that up-regulation of HIF-1α inhibit 
renal tubular epithelial apoptosis induced by non-ionic iodinated contrast. The mechanism 
may involve the reduction of caspase-3 and up-regulation of Bcl-2.
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Acute Kidney Injury Induced by Renal Ischemia in Diabetic and Non-
Diabetic Mice  Xiaoning Li, Zheng Dong.  Medical College of Georgia and 
Charlie Norwood VA Medical Center, Augusta, GA. 


Patients with chronic kidney diseases (CKD) such as diatetic nephropathy have high risk 
of acute kidney injury (AKI). Recent studies have further shown that AKI in CKD patients 
is associated with non-recovery of renal function, accompanied by death and end stage renal 
disease (Hsu et al. CJASN 4: 891-8, 2009). To investigate the mechanism underlying the 
non-recovery phenomenon in CKD patients, we examined ischemic AKI in non-diabetic 
and streptozotocin-induced diabetic mice. The results showed that diabetic mice had higher 
mortality rate than non-diabetic mice after renal ischemia. For example, 22min bilateral 
renal ischemia induced 67% death in diabetic mice within 14 days, while no mice died in 
the non-diabetic group. The higher mortality rate of diabetic mice was accompanied with 
worse renal function (BUN 149 mg/dl vs. 101 mg/dl; serum creatinine 0.62 mg/dl vs. 0.38 
mg/dl at day 2). In addition, ischemic renal injury in diabetic mice showed a correlation 
with their blood glucose levels. The results suggest that renal ischemia-reperfusion induces 
severer AKI in diabetes and renal recovery from AKI is also impaired in these patients.
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Effect of Duration of Dietary Supplementation with Reduced Glutathone 
(GSH-S), Glutathione Ester (GSHE-S), or N-Acetylcysteine (NAC-S) 
on GSH Levels in Mitochondria from Rat Kidney Cortex and Medulla  
Marianna J. Zamlauski-Tucker, Josef M. Hannah, Steve C. Bertrand.  Physiology 
& Health Science, Ball State University, Muncie, IN. 


The present study was undertaken to determine whether two week dietary 
supplementation is as effective as four week supplementation in increasing the mitochondrial 
level of GSH, the principal antioxidant inside cells. An increase in GSH levels would be 
beneficial since it would attenuate oxidative stress and minimize oxidative cell damage. Nine 
month-old female Lewis rats were given daily injections (i.p.) of isotonic saline, or isotonic 
saline containing GSH-S (250 mg/Kg body wt), GSHE-S (12 mg/Kg) or the glutathione 
precursor NAC-S (200 mg/Kg), for two or four weeks. The kidneys were harvested and 
separated into cortical and medullary sections. The cytosolic and mitochondrial fractions 
were isolated by differential centrifugation and analyzed for GSH using spectrophotometry. 
Comparisons were done using ANOVA and the Fisher’s LSD test.


Control  
(n=10) GSH-S NAC-S GSHE-S


GSH-Cytosol  
(umol/g kid)


2 wks  
(n=7)


4 wks  
(n=7)


2 wks  
(n=5)


4 wks  
(n=9)


2 wks  
(n=5)


4 wks  
(n=8)


Cortex 7.2±0.3 9.4±0.9a 11.0±0.5a 8.3±0.2a 8.8±0.5a 8.2±0.4a 8.9±0.4a


Medulla 4.9±0.3 6.2±0.5a 7.4±0.3a,b 5.8±0.2 7.8±0.9a,b 5.4±0.2 5.8±0.4
GSH-Mitochondria 
(nmol/g kid)
Cortex 72±3 121±11a 122±20a 101±7 177±27a,b 114±12a 158±16a,b


Medulla 85±5 110±5a 130±17a 104±6 221±40a,b 115±5 142±14a


All data expressed as mean±SEM. asignificantly different (p<0.05) from Control; bsignificantly different 
from 2 wks. 


Two week supplementation with NAC-S did not increase the mitochondrial GSH level 
in either the cortex or medulla. However, two week dietary supplementation with GSH-S 
or GSHE-S was as effective as four week supplementation in increasing the mitochondrial 
GSH level in the cortex and/or medulla. Thus, duration of dietary supplementation does 
influence changes in the mitochondrial GSH pool in the kidney.
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Crystallization and Structural Study of Renal Aminoacylase 3  Kirill 
Tsirulnikov,1 Jennifer Warfel,2 Natalia Abuladze,1 Nathaniel Magilnick,1 
Talya Wolak,3 Debra Newman,1 Ira Kurtz,1 Jeff Abramson,2 Alexander 
Pushkin.1  1Medicine, D. Geffen School of Medicine at UCLA, Los Angeles, 
CA; 2Physiology, D. Geffen School of Medicine at UCLA, Los Angeles, CA; 
3Medicine, Soroka University Medical Center, Ben-Gurion University of the 
Negev, Beer Sheva, Israel. 


Aminoacylase 3 (AA3) deacetylates N-acetyl-S-(1,2-dichlorovinyl)-L-cysteine (Ac-
DCVC), a metabolite of a common industrial contaminant trichloroethylene (TCE). The 
mercapturate metabolic pathway of TCE via conjugation with glutathione in the liver leads 
to formation of Ac-DCVC, which is transported to the kidney where it is excreted into 
the urine. Ac-DCVC may be deacetylated in the renal proximal tubule by AA3, and the 
product of this reaction, S-(1,2-dichlorovinyl)-L-cysteine, may be transformed by β-lyases 
or flavin monooxygenases into toxic/mutagenic products involved in the nephrotoxicity/
mutagenicity of TCE. AA3 is expressed in the cytoplasm of S2 and S3 proximal tubules, 
which are the most sensitive nephron segments to TCE induced nephrotoxicity. In this study 
we crystallized mouse AA3 and obtained the crystal structure of mouse AA3 refined to 2.0Å 
resolution. We identified amino acid residues involved in substrate binding and catalysis, 
as well as metal coordination. Mouse AA3 formed a dimer in crystals. Given extremely 
high homology of mouse and human AA3, the atomic model of mouse AA3 provides the 
basis necessary to develop the substrate anologs that may be used, via the inhibition of 
AA3, to ameliorate the toxicity of the TCE metabolites.


Disclosure of Financial Relationships: nothing to disclose 


PUB104 


Inhibition of Nitric Oxide System and Development of Renal Failure in 
Experimental Model of Hepatorenal Syndrome (HRS)  Marek Saracyn,1 
Daniel Baczynski,1 Zbigniew Nowak,1 Piotr Wesolowski,1 Wojciech Kozlowski,2 
Zofia Wankowicz.1  1Internal Diseases, Nephrology and Dialysis, Military 
Institute of Health Service, Warsaw, Poland; 2Clinical Pathomorphology, 
Military Institute of Health Service, Warsaw, Poland. 


In spite of many years of experimental and clinical studies, it failed to define precise 
pathomechanisms leading from hepatic damage to functional renal failure. One of the most 
reproducible, experimental model of HRS is a rat model of HRS induced by galactosamine 
(Ga1N). In our study, using the NOS inhibitor – Nω-nitro-L-Arginine (L-NAME), we tried 
to explain, whether the nitric oxide plays some role in this model of HRS.


We used 40 male Srague-Dawley rats (SDR) divided into 5 groups. To achieve acute 
renal failure animals received 1.1g/kg b.w. (group 2) Ga1N intraperitoneally (i.p.) as 200mg/
ml solution in saline. Sham group (group 1) received 1ml saline intraperitoneally. Group 4 
received i.p. 20 mg/kg b.w. L-NAME 24 and 48 hours before Ga1N injection, group 5 the 
same doses of L-NAME 24 and 48 hours after Ga1N injection. Control L-NAME group 
(group 3) received L-NAME in the same doses prior to saline injection i.p. A twenty four 
hour urine samples were collected 24 hours prior to Ga1N or saline injection and 48 hours 
after Ga1N/saline injection. 6ml of blood were collected also after Ga1N/saline injection 
from the heart in deeply anaesthetised animals.


Liver failure developed in all tested groups (group 2,4,5) with significant increase in 
serum concentration of bilirubin, ALT, ammonia in comparison to control groups (group 1 
and 3 respectively). We have also found in group 2 typical acute renal failure (ARF) after 
injection of Ga1N with significant increase in serum concentration of creatinine and urea. 
Inhibition of NOS partially and significantly prevented the development of ARF both before 
(group 4) and after (group 5) Ga1N injection. Pretreatment with L-NAME was significantly 
better than treatment post Ga1N. In conclusion, our study showed that inhibition of nitric 
oxide system prevents the development of renal failure in animal model of HRS. This 
observation shows that nitric oxide plays important role in this model of HRS.
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The Relationship between Sepsis Severity, Survival, and Acute Kidney 
Injury  Xiao yan Wen, Zhiyong Peng, HongZhi Wang, Natachai Srisawat, Jeffery 
X. Bishop, John A. Kellum.  The CRISMA (Clinical Research Investigation 
and Systems Modeling of Acute Illness) Laboratory, Critical Care Medicine, 
University of Pittsburgh, Pittsburgh, PA. 


Aim: To explore the relationship between the severity of sepsis and the severity of 
acute kidney injury (AKI), and possible mechanisms of AKI during sepsis.


Methods: 56 SD rats were received cecal ligation and puncture (CLP) with or without 
antibiotics treatment. 6 rats without CLP were given antibiotics. Blood was taken at 
various time points to measure plasma creatinine (Cr) and interleukin-6 (IL-6). Animals 
were observed for one week survival. AKI severity was assessed using RIFLE criteria 
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based on Cr changes. The Cr changes with time and the AKI severity were examined in 
both antibiotic treated and non-treated groups. The relationship between AKI and IL-6 
changes was also analyzed.


Results: One week survival rate for animals without antibiotics treatment was 47% 
and 54% of the animals developed AKI. The Cr concentration increased with time in the 
non-survivors, while the Cr concentration increased in the first 18-36h, and recovered 
gradually on survivors. The IL-6 changes were similar to the changes in Cr. Mortality 
increased with severity of AKI; 21% of surviving animals had severe AKI (RIFLE-F), 
while 57% of non-survivors developed RIFLE-F AKI. Antibiotics resulted in significantly 
improved survival. However, virtually all animals developed AKI and severity was not 
attenuated as almost 50% developed RIFLE-F. Serum creatinine levels peaked around day 
3 and recovered gradually, returning to near baseline by day 7. The peak IL-6 occurred 
after 24h of antibiotics injection, and was higher than that without antibiotic treatment, 
then gradually decreased to the baseline level. There were no significant changes in IL-6 
and Cr after antibiotics in healthy animals.


Conclusion: The induction of AKI during sepsis is related to activation of inflammatory 
mediators. Mortality was associated with failure to recover from rather than development 
of AKI in this sepsis model.
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Angiotensin II Receptor Antagonist Reduces Adipocyte Dimension and 
Regulates Favorably Insulin Signaling in Obese Zucker Rats  Jorge E. 
Toblli,1 Marina Muñoz,2 Jorge Gian,2 Fernando Dominici,2 Daniel Turyn.2  
1Laboratory of Exp.Medicine, Hospital Aleman, Buenos Aires, Argentina; 
2IQUIFIB, UBA, Argentina. 


Background: Angiotensin-II (Ang II) contributes to the pathogenesis of hypertension 
and insulin resistance. Although therapy with Ang II receptor blockers (ARB) has shown to 
improve insulin (INS) sensitivity in clinical practice, the molecular mechanisms involved 
in this condition are not totally understood.


Objective: to evaluate modifications in INS signaling and adipocyte size in obese 
Zucker rats (OZR), after treatment with an ARB, Irbesartan (IRB).


Methods: OZR with vehicle or IRB for 6 months and lean Zucker rats (LZR) as control. 
INS signaling through the IR/IRS-1/PI3K/Akt/GLUT4 pathway, inflammatory status of 
adipose tissue (AT) and adipocyte dimension in histology samples was evaluated. IHCh 
studies in AT were performed.


Results: Adipocyte size was higher in OZR versus LZR (p<0.01). Contrary, IRB-group 
presented a reduction (p<0.01) in adipocyte size. OZR exhibited extensive (p<0.01) areas of 
macrophage (ED1) surrounding adipocytes versus IRB-treated group. Expression of MCP-1 
and TNFα, was 5-fold and 10-fold increased in OZR versus LZR (p<0.01) respectively. IRB 
treatment diminished (p<0.01) MCP-1 and TNFα, in AT. While Adiponectin was reduced 
(p<0.01) by 50% in AT from OZR versus LZR. IRB upregulated adiponectin in AT. INS 
administration induced a 7.7-fold increase in tyrosine phosphorylation of the IR in the AT 
of LZR versus a 4.4-fold increase in OZR (p<0.01). IRB treatment improved (p<0.01) IR 
response by 9.2-fold increase in the phosphorylation of the IR. Akt phosphorylation at 
Ser473 and Thr308 in OZR was decreased versus INS-stimulated LZR values (p<0.01). 
IRB upregulated the INS-stimulated Akt phosphorylation of both residues in OZR (p<0.01). 
GLUT4 was decreased by 80% in OZR regardless of treatment (vehicle or INS) versus 
LZR. IRB treatment augmented the amount of GLUT4 in OZR but did not normalize it 
(p<0.01). GLUT4 levels in the IRB group were close to 65% of LZR values.


Conclusion: This study indicates that long-term therapy with ARB ameliorates INS 
resistance in AT from OZR via a mechanism that could involve the modulation of INS 
signaling.
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Effects of Glucose and Insulin on Endothelin-1 Excretion among African 
Americans  Stephanie DeLoach,1 Yonghong Huan,1 Constantine Daskalakis,2 
Bonita E. Falkner.1  1Medicine, Thomas Jefferson University, Philadelphia, PA; 
2Pharmacology and Experimental Therapeutics, Thomas Jefferson University, 
Philadelphia, PA. 


Objective: Renal disease, often due to diabetes and hypertension, is prevalent among 
African Americans. Endothelin-1 (ET-1), a potent, vasoconstrictor, has been implicated as 
a key mediator in the pathogenesis of renal disease among African Americans. The purpose 
of this study was to determine the effects of insulin and glucose upon ET-1 excretion in 
young adult African Americans.


Methods: A cohort of 288 young adult African Americans was enrolled. Urinary 
ET-1 excretion was measured at baseline and after both an oral glucose tolerance test and 
a euglycemic hyperinsulinemic clamp procedure.


Results: Subjects were stratified according to normal glucose tolerance (NGT, n = 184), 
impaired glucose tolerance (IGT, n = 78) and diabetic (DM, n = 26) groups. The cohort 
was predominantly women (63%), obese (BMI 31.5 kg/m2) with an average age 40 + 3.5 
years. At baseline, all groups had similar urine ET-1 excretion (NGT, 9.2 + 6.6 pg/mgCr; 
IGT, 7.4 + 4.6 pg/mgCr; DM, 8.3 + 4.2 pg/mgCr). Following the glucose challenge, all 
three glucose tolerance groups experienced an increase in the urinary ET-1 excretion of 
similar magnitude (NGT +23%, IGT +34%, DM +28%). Similarly, following the insulin 
clamp procedure, all three glucose tolerance groups experienced an increase in urine ET-1 
(NGT 16%, IGT 5%, DM 14%). Groups were also examined according to blood pressure 
status, specifically, normotensive (NBP, n = 195), controlled high blood pressure (CBP, 


n=32) and high blood pressure (HBP, n= 61). No significant change in ET-1 excretion in 
response to glucose or insulin was found according to BP status. There was a significant 
correlation between ET-1 and urine microalbumin excretion (p<0.05).


Conclusions: There is a modest increase in renal ET-1 excretion in response to 
glucose and insulin among healthy young African American adults. However, there was 
no difference in ET-1 excretion according to glucose tolerance or BP status. These results 
suggest that urinary ET-1 excretion likely does not reflect tissue activity among young 
adult African Americans.
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Antilipolytic Effect of Calcimimetics Depends on Genetic Make-Up of 
Calcium-Sensing Receptor Gene Polymorphism Arg990Gly  Mariana 
Cifuentes,3 Hansjörg M. Rothe,1 Pamela Mattar,3 Marcela Reyes,3 Warren B. 
Shapiro.2  1Division of Nephrology and Hypertension, Klinikum Neumarkt, 
Neumarkt, Bavaria, Germany; 2Division of Nephrology and Hypertension, 
Brookdale University Hospital & Medical Center, Brooklyn, NY; 3Institute of 
Nutrition and Food Technology (INTA), University of Chile, Santiago, Chile. 


Purpose: To investigate whether the variable response in antilipolytic effects of 
cinacalcet in adipocyte culture correspond with the previously reported clinical finding, 
in secondary hyperparathyroidism (sHPT) patients on hemodialysis, of a relationship 
between the calcium-sensing receptor (CaSR) gene polymorphism Arg990Gly and the 
dose response to cinacalcet.


Methods: The effect of cinacalcet (10µM) on human adipocyte basal lipolysis was 
assessed in samples from 13 donors by measuring glycerol release into the cell culture 
incubation medium. Response to cinacalcet was defined as a suppression of basal lipolysis 
by at least 20%. Genomic DNA was isolated and exon 7 of the CaSR gene was sequenced 
(Macrogen, USA).


Results: Six adipocyte donors were homozygous for Arg at position 990, six 
heterozygous (Arg-Gly) and one homozygous for the glycine allele (Gly-Gly). Cinacalcet 
inhibited basal lipolysis in adipocytes with at least one glycine allele, whereas adipocytes of 
all 6 Arg-Arg individuals didn´t respond to the calcimimetic (p=0.026 in chi square test).


Discussion: In accordance to previous observations of enhanced suppression of 
parathormone by cinacalcet in hemodialysis patients with sHPT carrying the glycine allele 
of Arg990Gly, cultured adipocytes harvested from carriers of this allele show a higher 
sensitivity to the antilipolytic action of cinacalcet. Confirmation of the antilipolytic effect of 
cinacalcet may have important implications, since the right shift of the CaSR activity curve 
in uremia might lead to increased basal lipolysis and thereby contribute to uremic glucose 
intolerance. Cinacalcet might be a treatment option for patients carrying the glycine allele. 
It might also shed new light on the relationship between obesity and uremia.


Conclusions: CaSR gene polymorphism Arg990Gly influences the antilipolytic effect 
of cinacalcet in adipocyte culture.
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Epithelial-Mesenchymal Transition in the Kidneys of Diabetic Mice Induced 
by STZ  Junwei Yang,1 Feng Bai,1,2 Ruoyun Tan,1 Ping Wen,1 Xiaohua Wang,1 
Li Fang,1 Hongdi Cao,1 Weinan Yu.2  1Nephrology, 2nd Affilialted Hospital, 
Nanjing Medical University, Nanjing, Jiangsu, China; 2Endocrinology, 2nd 
Hospital of Huaian, The Affilialted Huaian Hospital, Xuzhou Medical University, 
Huaian, Jiangsu, China. 


Objective: Studies were carried out to determine whether epithelial-mesenchymal 
transition (EMT) was occurred by high glucose in mice. Methods:Mice glomerular 
podocyte cells were incubated with various dosages of glucose for 36 hours. Then the 
cells were collected and detected the expressions of alpha-smooth muscle actin(a-SMA), 
fibronectin(FN), CD2-associated protein (CD2-AP) and WT-1. Furthermore, Mature male 
C57BL/6 mice were randomly divided into four group: control,14 days, 28 days, and 2 
months after streptozotocin (STZ) injection through tail vein of mice to induce diabetes. At 
different time point mentioned above, we collected the samples for measure of blood sugar, 
weight, kidney/weight ratio and total protein concentration of 24-hour urine. In order to 
understand the situation of the podocytes damage, we detected the expressions of a-SMA, 
FN, WT1, CD2AP, Synoptopodin, as well as change of podocytes. Results: Compared 
with control, the expressions of a-SMA and FN in podocytes were significantly induced 
after treatment with high glucose for 36 hours, and the number of positive a-SMA cells also 
increased(P<0.05). the results of western blot showed that high glucose could downregulate 
the expressions of WT-1 and CD2AP in a dose-dependent manner. In diabetice mice, the 
level of proteinuria were significantly increased at 14 days and 2 months compared with 
control(p<0.01). Moreover, Indirect immunofluorescence assay showed higher expressions 
of a-SMA and FN proteins and lower expressions of CD2AP and WT1 protein in podocytes 
of diabetic groups. Results of Electron microscopy observation suggested that compared 
with control group, podocytes occurred in foot process fusion and disappearance from the 
basement membrane in diabetic group, and the podocyte damage in 2 month group were 
more serious.Conclusion:These results suggest that EMT could be a potential pathway 
leading to podocyte dysfunction and glomerular injury under high glucose conditions.
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Influence of High Glucose on the Calcification of Vascular Smooth Muscle 
Cells by Inducing Osteoblastic Trans-Diferrentiation and Intracellular 
Calcium Deposition Via BMP-2/cbfa1 Pathway  Fang Liu, Jingyuan Liang, 
Ping Fu.  Nephrology, West China Hospital of Sichuan University, Chengdu, 
Sichuan, China. 


Background: Vascular calcification is one of the common events of diabetic patients, 
and it has been demonstrated to be not only a positively regulated process but also an active 
process similar to bone formation. BMP-2 was an important regulator during this process 
and cbfa1 in downstream was validated to be the earliest and most specific osteoblast maker. 
The study was to investigate the effect of high glucose on the calcification of vascular 
smooth muscle cells in vitro.


Method: Human aortic smooth muscle cells were cultured in different conditions: 
normal glucose (5.6mmol/L glucose); osmolality control (5.6mmol/L glucose plus 
24.4mmol/L mannitol); high glucose (30mmol/L glucose); high glucose plus Noggin 
protein (30mmol/L glucose plus 100ng/ml recombinant human Noggin protein (BMP-2 
blocker)). Cells were harvested for detection of the expression of BMP-2 and cbfa1 by 
real-time PCR at 24 hours induced and western blot at 72 hours. After adding 10mmol/L 
beta-glycerol phosphoric acid to the mediums above, cells were cultured and harvested 
for detection of the calcium content and alkaline phosphatase activities at day 0, day 7 
and day 14, respectively.


Result: High glucose increased the expression of BMP-2, cbfa1 and beta-glycerol 
phosphoric acid induced-intracellular calcium content compared with normal glucose 
group and mannitol group, which was partly inhibited by Noggin protein. While alkaline 
phosphatase activation-induced by high glucose was not inhibited by Noggin protein.


Conclusion: These findings suggest high glucose induces the calcification of vascular 
smooth muscle cells by inducing osteoblastic trans-diferrentiation and intracellular calcium 
deposition via BMP-2/cbfa1 pathway which can be partly suppressed by Noggin protein.
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The Effect of High Glucose on the Expression of LXRs and ABCA1  Yixin 
Qian, Zhaohui Ni, Yucheng Yan, Leyi Gu, Shan Mou, Ling Wang, Zanzhe Yu, 
Jiaqi Qian.  Renal Division, Renji Hospital, Shanghai Jiaotong University School 
of Medicine, Shanghai, China. 


Aims: Patients with type 2 diabetes mellitus are at increased risk for the development of 
atherosclerosis. A pivotal event in the development of atherosclerosis is macrophage foam 
cell formation. Liver X Receptors (LXRs) which belong to nuclear receptor family have 
been suggested to play an important role in whole body cholesterol homeostasis. ABCA1, 
one of the LXRs’ target gene, regulate macrophage cholesterol efflux and hence play a vital 
role in preventing foam cell formation. Our research aimed to determine the effects of high 
glucose on the expression of LXRs and ABCA1 in human Macrophages.


Methods: Phorbol 12, 13-dibutyrate (PMA) induced THP-1 monocytes to differentiate 
into macrophages and immunocytochemical staining were performed to verify the 
differentiation. THP-1 macrophages were stimulated with high glucose to observe time 
and dose effect. LXRs and ABCA1 level were examined by real-time PCR and Western 
blotting. Transcriptional activity of LXRs for ABCA1 was examined by Electrophoretic 
Mobility Shift Assay.


Results: We found in this research that: (1)To compared with normal glucose, high 
glucosedown-regulated the mRNA (5.6mmol/L vs 22.2mmol/L LXRα 1.00±0 vs 0.74±0.10; 
LXRβ 1.00±0 vs 0.3±0.08; ABCA1 1.00±0 vs 0.54±0.06 P<0.05) and protein (LXRα 
1.22 ±0.18 vs 0.91±0.07; LXRβ 1.17±0.19 vs 1.00±0.08; ABCA1 1.05±0.08 vs 0.96±0.06 
P<0.05)expression of LXRs and ABCA1 (2)In high glucose time dependent experiment 
(22.2mmol/L), both mRNA (0h vs 2h vs 72h:LXRα 1.00±0 vs 1.35±0.10vs0.33±0.05;LXRβ 
1.00±0 vs 1.83±0.30 vs 0.35±0.06; LXRβ 1.00±0 vs 2.55±0.15 vs 0.24±0.03 P<0.05) and 
protein (LXRα 0.67±0.13 vs 1.26±0.12 vs 0.39±0.07; LXRβ 1.13±0.8 vs 2.21±0.31 vs 
0.87±0.11; ABCA10.99±0.06 vs 1.82±0.09 vs 1.05±0.14 P<0.05) expression of LXRs 
andABCA1 showed a short term increase and then decreased; (3) EMSA showed that long 
term high glucose stimulation down-regulate transcriptional activity of LXRs.


Conclusions:High glucose might inhibit cholesterol efflux and facilitate foam formation 
and atherosclerosis via LXRs pathway.
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Markers of Inflammation and Endothelial Dysfunction in Early Stages of 
Kidney Disease Due to Type 2 Diabetes  Kambiz Kalantarinia,1 James T. Patrie.2  
1Division of Nephrology, University of Virginia Health System, Charlottesville, 
VA; 2Department of Public Health Sciences, University of Virginia Health 
System, Charlottesville, VA. 


Diabetic nephropathy, the leading cause of chronic kidney disease, is associated with 
increased cardiovascular (CV) morbidity and mortality. OBJECTIVE: In this pilot study, 
we investigated potential correlations between biomarkers of endothelial dysfunction (ED) 
and inflammation with the degree of albuminuria and glomerular filtration rate (GFR) in 
type 2 diabetic individuals. RESEARCH DESIGN AND METHODS: Serum and urine 
samples from adult subjects with type 2 diabetes and either mild or no kidney disease 
and no prior history of CV disease were screened for a large array of biomarkers of ED 
and inflammation. Correlations between concentrations of these biomarkers and urinary 
albumin-to-creatinine ratio (ACR) and estimated GFR (eGFR) were examined.


RESULTS: Thirty-four subjects were enrolled in the study. 47% of the participants 
were females and 56% were African-American. Mean (SD) eGFR and ACR were 69 (24) 
ml/min/1.73 m2 and 149 (181) mg/g, respectively. In the univariate analysis, serum IL-10 
and CRP concentrations correlated with ACR. Diastolic blood pressure, serum glucose, 
VCAM-1 and TNF-α correlated with eGFR value. However, in the multivariate analysis only 
the association between VCAM-1 and eGFR remained significant (r = -0.50, p = 0.01).


CONCLUSION: In individuals with type 2 diabetes and no history of previous CV 
disease, serum concentration of VCAM-1 correlates negatively with the eGFR value.
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Differential Contribution of Diabetes and the Ren-2 Gene to Glomerular 
Pathology of Diabetic (mREN-2)27 Rats  Rebecca J. Appelhoff, Jonathan 
V. Hill, Glenne Findon, Christopher M. Frampton, Don Ponnamperuma, 
Zoltan H. Endre.  Department of Medicine, University of Otago Christchurch, 
Christchurch, New Zealand. 


Cardinal features of diabetic nephropathy (DN), such as proteinuria, nodular 
glomerulosclerosis and progressive loss of renal function, have been in observed in diabetic 
female (mREN-2)27 rats. Diabetes in heterozygous males has been reported to exert little 
phenotypic effect, possibly because assessment of renal injury in previous studies has not 
been wide enough in its scope to capture the full extent of diabetic injury. We therefore 
used a detailed scoring system to assess glomerular histopathology in diabetic male 
heterozygotes and their normotensive and non-diabetic controls. Histopathological features 
were assessed 4 months after the induction of diabetes in 100 glomeruli from each of 40 
rats (10 non-diabetic Sprague-Dawley (SD), 10 diabetic SD, 10 non-diabetic (mREN-2)27 
and 10 diabetic (mREN-2)27). The observer was blinded to experimental group. Two-way 
ANOVA was used to test the incidence of individual pathomorphological characteristics 
among the 4 groups of rats and Principle Components Analysis (PCA) was used to identify 
discrete patterns of pathomorphology. Differential effects of diabetes and the ren-2 gene were 
observed. Mesangiolysis was identified as a diabetes-specific phenomenon. Furthermore, 
4 patterns of pathomorphology were identified by PCA and found to be differentially 
associated with diabetes and the ren-2 gene. This suggests that both diabetes and the ren-
2 gene make significant but different contributions to the glomerular pathology of male 
heterozygous (mREN-2)27 rats and that the diabetic (mREN-2)27 rat remains valuable for 
investigating the etiology of some cardinal features of DN.
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Urinary (u) Neutrophil Gelatinase-Associated Lipocalin (NGAL) and 
Progression of Nephropathy in Type 1 Diabetic Patients  Stine E. Nielsen,1 
Henrik P. Hansen,1 Berit R. Jensen,1 Hans-Henrik Parving,2 Peter Rossing.1  1520, 
Steno Diabetes Center, Gentofte, Denmark; 2Dep. of Medical Endocrinology, 
Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark. 


Aim: To investigate levels of u-NGAL, a marker of tubular damage, as a predictor of 
progression of nephropathy in type 1 diabetic (T1D) patients.


Methods: As a substudy of a 4-year prospective, randomized, intervention study, 
investigating low-protein diet versus usual-protein diet in 82 T1D patients with diabetic 
nephropathy, u-NGAL was measured yearly in 24h urine(ELISA, Bioporto®). Outcome: 
decline in (∆)GFR (51Cr-EDTA), and a combined endpoint of End Stage Renal Disease 
(ESRD) or death. Linear and Cox regression model were used.


Results: Baseline u-NGAL[geometric mean (95%CI)]: 15.6 ng/24hour (11.8-20.7). 
15 patients developed ESRD or died during follow up. Baseline GFR (mean, 95%CI): 68 
(61-75) ml/min/1.73m2. Decline in GFR during the study (mean, 95%CI): 3.8 (4.7-3.1) ml/
min/year. Increase in u-NGAL per year (geometric mean (95%CI)): 1.17 ng (1.04-1.32). 
Low-protein diet prevented ESRD and mortality, but did not affect ∆GFR as previously 
reported. In a Cox regression model baseline log-transformed u-NGAL predicted death 
and ESRD (HR 3.8 for a 10fold increase in NGAL, CI 95% 1.04-14.0), however when 
adjusted for other progression promoters (age, smoking, blood pressure, Hba1c, cholesterol, 
baseline GFR and albuminuria), the result was not significant (p=0.5). Baseline u-NGAL 
and ∆NGAL were not associated with decline in GFR.


Conclusion: Our results indicate, that elevated u-NGAL, a marker of tubular damage, 
predicts the development of ESRD, or death. However, when adjusted for known risk 
factors, the effect was not significant.
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Distinct Macula Densa Response to Salt Load Leading to Attenuation of 
Tubuloglomerular Feedback in Diabetic Rats  Hajime Hasegawa, Kaori 
Takayanagi, Taisuke Shimizu, Takatsugu Iwashita, Yosuke Tayama, Juko 
Asakura, Tota Kiba, Tomoyuki Mitani, Osamu Matsumura, Tetsuya Mitarai.  
Nephrology and Hypertension, Saitama Medical Center, Saitama Medical 
University, Kawagoe, Saitama, Japan. 


Sustained glomerular hypertension (GHT), a key hemodynamic feature of early diabetic 
nephropathy (DN), may request functional or organic defect of tubuloglomerular (TG) 
feedback to overcome with the autoregulation in response to an increased GFR and salt 
delivery to macula densa. In this work, we studied the difference in molecular response of 
macula densa to salt load between diabetes and non-diabetes.
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Male SD rats (C group) and streptozotocin (60 mg i.p.) induced diabetic rats (D group) 
were fed by low (LS: 0.1% NaCl) or high salt (HS: 1.2% NaCl) diet for 4 weeks. Evaluation 
of GHT was studied by histological analysis. Gene expression and immunoreactivity of 
molecular markers were studied by RT-PCR and immunohistochemistry.


HS diet induced an increase in creatinine clearance and urine albumin excretion in D 
(5.85±0.31 in LS, 9.49±0.60 ul/min/gBW in HS), but not significant in C (8.07±0.20 in LS, 
8.72±0.48 ul/min/gBW in HS). HS enhanced glomerular hypertrophy in D, which was more 
apparent than C (C: 1440±58 in LS, 1915±73 in HS, D: 1471±57 in LS, 2178±88 in HS). In C 
group, HS expectedly induced an increase in nNOS (109.0±19.5 in LS, 161.3±46.1% in HS) 
and a decrease in COX-2 gene expression (102.4±13.0 in LS, 73.0±18.8% in HS) as a normal 
response to salt load corresponding to increased salt filtration. However, in D group, HS 
caused a decrease in nNOS (77.4±8.3 in LS, 51.0±13.9% in HS) and no significant difference 
in COX-2 expression (50.7±7.4 in LS, 49.0±13.7% in HS). Immunohistochemistry agreed 
with the gene expression profile between HS and LS in C and D.


Recent works reveal that salt reabsorption in pre-macula densa segments is 
paradoxically increased in diabetic kidney. Present study might demonstrate that the diabetic 
kidney shows distinct response of macula densa to salt load, leading to the TG feedback 
attenuation and sustained GHT.
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Protection of Tubulointerstitial Damage in Diabetic Kidney with Ureteral 
Obstruction by Selective Mineral Corticoid Receptor Blockade  Taisuke 
Shimizu, Hajime Hasegawa, Kaori Takayanagi, Masaru Kikkawa, Takatsugu 
Iwashita, Juko Asakura, Tokushi Nakajima, Hiromitsu Yamashiro, Hitoshi 
Kato, Tetsuya Mitarai.  Nephrology and Hypertension, Saitama Medical Center, 
Saitama Medical University, Kawagoe, Saitama, Japan. 


Specific tubulointerstitial damage (TID) is a major factor leading to ESRD together with 
glomerular damages for the development of diabetic nephropathy. The aim of this work is 
to study the effect of selective mineral corticoid receptor (MR) blockade on the diabetes-
specific TID independent from secondary TID resulted from glomerular damage by use of 
early phase of diabetic rats in combination with unilateral ureteral obstraction (UUO).


Left side ureter of male SD rats was ligated a week after injection of streptozotocin 
(STZ, 60 mg/kg, i.p.). Selective MR blocker, eplerenone (EP, 0.1 g/kg BW, po) was 
daily administered. The animals were divided into five groups, (1) control (C group), (2) 
STZ-injection (D group), (3) UUO (U group), (4) STZ-injection with UUO (DU group), 
(5) STZ-injection with UUO and EP administratio. The rats were sacrificed 1 week after 
injection of STZ for the evaluation of TID by histological analysis. Expression of TID-
related markers, alpha-SMA, type-3 collagen, MCP-1, TGF-beta and BMP-7 were studied 
by RT-PCR and immunohistochemistry.


Expansion of interstitial area was not significantly different between C and D, 
but significant between U and DU. Similarly, reduction of tubular epithelium was not 
significantly different between C and D, but significant between U and DU. The histological 
deterioration of TID was significantly reduced by EP administration. Gene expression of 
TID-markers was not significantly different between C and D, but significantly increased 
in DU comparing to U. The increased expression of parameters were reduced by EP 
administration. Expression of BMP-7 was significantly reduced in DU comparing to U, 
but not different between C and D.


The present study showed that diabetes-specific TID was amplified by UUO in early 
diabetic phase and the TID was effectively attenuated by selective MR blockade. Activation 
of BMP-7 might be involved in the protective effect of MR blockade.
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Inhibition of Estradiol Synthesis Attenuates Diabetic Renal Disease in Male 
Streptozotocin-Induced Diabetic Rats  Michaele B. Manigrasso, Christine 
Maric.  Department of Physiology and Biophysics, University of Mississippi 
Medical Center, Jackson, MS. 


Our previous study has shown that male streptozotocin (STZ)-induced diabetic rats 
exhibit reduced levels of circulating testosterone and supplementation with low doses of 
testosterone (i.e. to levels observed in non-diabetics) partially attenuates diabetic renal 
disease. Interestingly, alongside reduced testosterone levels, male STZ-induced diabetic 
rats also exhibit increased circulating and renal estradiol levels. Therefore, we hypothesized 
that increased estradiol levels in males are damaging to the diabetic kidney. The aim of 
this study was to examine if blocking estradiol synthesis by inhibiting aromatase activity 
is renoprotective.


The study was performed in 12 week-old male Sprague-Dawley rats either kept 
non-diabetic (ND) or rendered diabetic with a single intraperitoneal injection of 55mg/kg 
streptozotocin. The diabetic rats were then randomly divided into a non-treated group (D, 
n=8) or a group treated with a non-steroidal aromatase inhibitor, anastrozole (0.15mg/day by 
oral gavage, D+A, n=6/group) for 90 days. Urine albumin excretion (UAE) was measured 
by ELISA and glomerulosclerosis (GSI) by a semi-quantitative scoring method.


Our data (summarized in Table 1) shows that diabetes-associated increase in UAE and 
GSI is partially attenuated by treatment with anastrozole.


ND D D+A P Value
UAE (mg/day) 4.8±2.5 18.3±4.6* 10.8±4.6# *0.001 vs. ND; #0.05 vs. D
GSI (AU) 0.06±0.01 1.9±0.1* 1.4±0.2# *0.01 vs. ND; #0.05 vs. D


This data suggests that blockade of estradiol production in male diabetic rats is 
partially renoprotective. The mechanisms underlying this observation are currently being 
investigated. Given that our previous study showed only partial renoprotection with 


testosterone supplementation, we hypothesize that the combined treatment with anastrozole 
and low doses of testosterone would provide complete renoprotection. Most importantly, 
our observations underscore the importance of sex hormones in the pathophysiology of 
diabetic renal disease.
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Urinary Liver-Type Fatty Acid-Binding Protein (u-LFABP) Predicts 
Progression to Nephropathy in Type 1 Diabetic Patients (T1D)  Stine E. 
Nielsen,1 Takeshi Sugaya,2 Peter Hovind,1 Tsuneharu Baba,3 Hans-Henrik 
Parving,4 Peter Rossing.1  1Dep 520, Steno Diabetes Center, Gentofte, Denmark; 
2Riken Kobe Institute, Unit for Organ Regeneration, Hyogo, Japan; 3Düsseldorf, 
Germany; 4Dep. of Medical Endocrinology, Rigshospitalet, Copenhagen, 
Denmark. 


Background and aim:
Urinary liver-type fatty acid-binding protein (u-LFABP) is a marker of tubulointerstitial 


inflammation, and has been shown to be increased in patients with type 1 diabetes (T1D) 
and further increased in micro- and macroalbuminuria. Our aim was to evaluate u-LFABP 
as a predictor of progression to micro- and macroalbuminuria in T1D.


Methods:
In a cohort of 205 T1D patients followed prospectively from onset of diabetes, u-LFABP 


(ELISA, CMIC ®) was measured in 24 hour urine (mean ±SD)10± 3.9 years after onset of 
T1D. Outcome: Development of persistent micro- or macroalbuminuria or death.


Result: Patients were followed for median (range): 12 (0-18) years. 40 patients 
progressed to microalbuminuria, 16 to macroalbuminuria and 35 died. In a Cox model, 
baseline log u-LFABP levels predicted microalbuminuria, adjusted for known risk factors 
(age, HbA1c, systolic and diastolic blood pressure, sex, albuminuria, serum creatinine, 
smoking): HR (CI 95%): 2.3 (1.1-4.7). U-LFABP (above vs. below the median) predicted the 
development of macroalbuminuria HR (95% CI): 2.6 (1.2-5.4) (adjusted) and log u-LFABP 
predicted mortality HR (95%CI): 3.0 (1.3-7.0), after adjustment. As a continuously variable, 
u-LFABP did not significantly predict macroalbuminuria (HR 1.9, p=0.2).


Conclusion:
High levels of the tubular marker u-LFABP predict the initiation and progression of 


diabetic nephropathy and all cause mortality, independent of urinary albumin excretion.
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Early Up-Regulation of Glomerular Class A Scavenger Receptor (SRA) 
Is Dissociated from CD68 in STZ-Diabetic Mice  Magali Araujo,1 Audrey 
Lee,2 Cecilia Courreges,2 Nancy Koles,1 Karen Coschigano,2 Sonia Q. Doi.1  
1Uniformed Services University, Bethesda, MD; 2Ohio University, Athens, 
OH. 


Increased glomerular lipid and SRA expression precede glomerulosclerosis (GS) in 
the bovine growth hormone (bGH) mouse model of GS. In diabetic mice SRA is increased 
and is GH- but not glucose-dependent. SRA-/- mice are resistant to developing diabetic 
nephropathy (DN) suggesting that SRA is key to glomerular scarring. In this study we 
determined the chronology of SRA up-regulation in relation to GS markers, the macrophage 
marker CD68 and toll-like receptor (TLR) 2. Mice were injected with streptozotocin 
(STZ, i.p., 57 mg/kg BW/d, for 5 days) or vehicle (C) and were euthanized at 5 (D5, n=6), 
7(D7, n=7), 10 (D10, n=9) and 23 (D23, n=8) days after STZ. All diabetic mice had blood 
glucose of ≥300 mg/dL. SRA, collagen I and IV, CD68 and TLR-2 mRNA were measured 
in kidney cortex by real time RT-PCR and SRA protein expression by Western blot. Dual 
immunofluorecence (IF) for SRA/CD68 and CD68/podocin was performed to establish 
localization of these molecules in the kidney.


Results:
Transcript levels (fold change/control) normalized by β actin
gene D5 D7 D10 D23
SRA 1.3 2.2∗ 4.2∗ 1.8∗
CD68 3.4∗ 3.8∗ 4.4∗ 1.8∗
TLR2 1.4 2.3∗ 4.8∗ 2.6∗
Collagen I 0.3 0.6 2.4† 2.5†
†p<0.05, ∗p<0.01 (ANOVA, Newman-Keuls) 


CD68 was up-regulated on D5, followed on D7 by increased SRA and TLR2. As in the 
bGH model, TLR-2 expression in STZ-mice accompanied SRA up-regulation. Collagen IV 
was unchanged and collagen I did not increase until D10, indicating that up-regulation of 
CD68, SRA and TLR2 precede scarring. SRA protein expression increased in parallel with 
its mRNA levels peaking on D10 (13-fold). Dual IF microscopy showed SRA and CD68 
co-localization in interstitial cells. However SRA and CD68 were expressed in distinct cell 
types in glomeruli. In addition, co-localization of CD68 with podocin in some glomerular 
cells indicates an aberrant expression of CD68 in podocytes.


Conclusion: Increased renal expression of SRA and CD68 observed early in DN (D5-
D10) is not derived exclusively from macrophages, and may represent production of these 
molecules by glomerular resident cells.


Disclosure of Financial Relationships: nothing to disclose 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


855A


  J Am Soc Nephrol 20: 2009
Publication O


nly
PUB120 


Effect of Polyphenolic Extract of Gymnema Montanum on Renal Oxidative 
Stress Pathways in Experimental Diabetic Rats  Ramkumar Mohanram 
Kunka,1 Rajaguru Palanisamy,2 Duk Hoon Kim,1 Yu Jin Jung,1 Ae Sin Lee,1 Jung 
Eun Lee,1 Kyung Pyo Kang,1 Sik Lee,1 Won Kim,1 Sung Kwang Park.1  1Renal 
Regeneration Laboratory, Department of Internal Medicine, Medical School 
and Diabetes Research Center, Chonbuk National University Medical School, 
Jeonju, Korea; 2Department of Biotechnology, Anna University-Tiruchirappalli, 
Tiruchirappalli, Tamilnadu, India. 


Gymnema montanum Hook (Asclepiadaceae) was found to have modulatory effect 
on rate-limiting enzymes of glycolysis and gluconeogenesis in diabetic rats. The present 
study evaluated the modulatory effect of Gymnema montanum on diabetic renal damage 
using alloxan-induced type-1 diabetic rats. The diabetic rats showed loss of body weight 
gain, and increases in food and water intake and urine volume, while the oral administration 
of the ethanol extract of G. montanum (GLEt) at a dose of 200 mg/kg body weight for 3 
weeks attenuated water intake and urine excretion induced by diabetes and the efficacy 
was compared with standard hypoglycemic drug, glibenclamide (600 µg/kg body weight). 
The effects on glucose, insulin, renal markers including urea, creatinine and uric acid, 
lipid peroxidation markers including thiobarbituric reactive substances (TBARS) and 
hydroperoxides and antioxidant enzymes superoxide dismutase (SOD), catalase (CAT), 
glutathione peroxidase (GPx) and glutathione-S-transferase (GST) activities in kidney were 
also studied. The results indicated that the GLEt significantly normalized the elevated blood 
glucose, renal markers and lipid peroxidation markers and increased antioxidant levels in 
diabetic kidney. Further, treatment of GLEt remarkably reduced the pathological changes 
observed in liver and kidney of diabetic rats. GC–MS analyses revealed the presence of 
phenolic antioxidant compounds such as Carvacrol, Erythritol, Gallic acid, Quercetin at 
higher proportion in the extract. In conclusion, the GLEt was found to be more effective in 
reducing oxidative stress, thus confirming the ethnopharmacological use of G. montanum 
in protecting diabetics and its renal complications.
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Antioxidant Defense in Renal Proximal Tubular Cells from Normal and 
Diabetic Rats  Lawrence H. Lash, David A. Putt, Stanley R. Terlecky, Qing 
Zhong.  Pharmacology, Wayne State University School of Medicine, Detroit, 
MI. 


Diabetic nephropathy is characterized by increased oxidative stress and altered 
mitochondrial function. We prepared primary cultures of proximal tubular (PT) cells and 
mitochondrial fractions from renal cortex from male Sprague-Dawley rats made diabetic 
with an ip injection of streptozotocin (STZ), to determine characteristics of antioxidant 
defense and susceptibility to oxidants and a mitochondrial toxicant. In comparison with PT 
cells isolated from age-matched control rats, PT cells isolated from diabetic rats 30 days 
after the STZ injection exhibited higher basal and toxicant-stimulated levels of reactive 
oxygen species, higher mitochondrial membrane potential, and greater susceptibility to 
chemically induced cytotoxicity. Both N-acetyl-L-cysteine (NAC) and a cell-permeable 
catalase derivative (Cat-SKL) significantly and equally protected PT cells from both 
normal and diabetic rats. Despite the higher level of basal oxidant stress, mitochondria 
of PT cells from diabetic rats exhibited 6.7-fold higher content of GSH than those from 
control rats. We then determined protein expression levels of several key antioxidant 
systems in renal mitochondria from diabetic rats at both 30 and 90 days post-STZ injection 
and in those from age-matched control rats. Protein levels of the two mitochondrial GSH 
transporters, the dicarboxylate carrier and 2-oxoglutarate carrier, were slightly higher in 
diabetes. While expression of superoxide dismutase 2 (SOD2) was modestly elevated, that 
of total thioredoxin 2 (Trx2) was decreased at 30 days and increased at 90 days. Levels 
of 3-nitrotyrosine-modified proteins in mitochondria were somewhat higher at both times 
in diabetic rats. Assessment of 4-hydroxy-2-nonenal (HNE)-modified proteins showed 
primarily 4 bands, which were mostly increased at 30 days but decreased at 90 days. These 
results show that although a classical antioxidant and GSH precursor, NAC, and a catalase 
derivative both effectively and equally protect PT cells from both control and diabetic rats 
from injury, redox processes and mitochondrial energetics are markedly altered in the renal 
PT cell due to diabetes and change as nephropathy develops.
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Distinct Beneficial Effects of the ACE Inhibitor Ramipril and the PPAR-a 
Agonist Fenofibrate on Diabetic Nephropathy in Obese, Spontaneously 
Hypertensive Type 2 Diabetic ZSF1 Rats  Qinheng Huang,1 Brenda A. Carito,1 
Nancy Stedman,2 Leo Albert,1 Gustave T. Hebert,1 Thaddeus J. Unger,1 Jim F. 
Tobin,1 Valerie Clerin.1  1Metabolic Diseases, Wyeth Research, Cambridge, MA; 
2Exporatory Drug Safety, Wyeth Research, Andover, MA. 


Objectives: To assess the natural course of diabetic nephropathy (DN) progression in 
obese, spontaneously hypertensive type 2 diabetic ZSF1 rats and to evaluate the therapeutic 
effect of Ramipril and Fenofibrate in this model.


Methods: ZSF1 rats were generated by crossing female Zucker diabetic fatty rats 
(ZDF) with male spontaneously hypertensive heart failure rats. Blood glucose and urinary 
albumin excretion were monitored from 5 to 30 weeks of age. Renal histopathology was 
assessed at 20 and 30 weeks of age. Lean euglycemic ZSF1 rats were included as controls. 
To study the effect of ACE inhibition or PPAR-a agonism on the progression of DN in this 


model, rats were treated with Ramipril at 1 mg/kg/day in drinking water for 18 weeks or 
with Fenofibrate at 100 mg/kg/day mixed in food for 8 weeks.


Results: Diabetic ZSF1 rats developed frank hyperglycemia by 10 wk of age. Polyuria 
and albuminuria were observed in diabetic ZSF1 rats as early as 5 wk of age. By 12 wk 
of age, urinary albumin excretion in the diabetic ZSF1 rats reached to 123.6 ± 21 mg/day 
as compared to1.4 ± 0.2 mg/day in the control rats. Renal histopathology, morphometry 
and immunohistochemistry analysis indicated that there were significant increases in 
total glomerular tuft area, mesangial matrix expansion, tubular dilation and interstitial 
fibrosis in the diabetic ZSF1 rats at 20 wk of age relative to the age-matched control rats. 
Ramipril treatment prevented the progression of albuninuria and significantly attenuated 
renal tubular, but not glomerular damages in diabetic ZSF1 rats. In contrast, fenofibrate 
treatment significantly decreased glomerular mesangial expansion, but failed to improve 
albuminuria or tubular injury in diabetic ZSF1 rats.


Conclusions: Diabetic ZSF1 rats represent a robust model of type 2 DN coexisting 
with hypertension. Ramipril and fenofibrate have distinct but potentially complementary 
protective effects in this animal model of type 2 DN.
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The Improvement of the Chronic Kidney Disease in the Herb Medicine  
Yasuo Tamura,1 Junichi Chiba,1 Akihiko Matsumoto,1 Kaoru Kojima.1  1Internal 
Medicine, Shirakabadai Hospital, Kushiro, Hokkaido, Japan; 2Shirakabadai 
Hospital, Japan; 3Shirakabadai Hospital; 4Shirakabadai Hospital. 


Four patients (3 men 1 women age 80-87 years) were administered herb medicine 
for chronic kidney disease. The complications were dyslipidemia, hypertension, and 
hyperuricemia. Patients were administered dietary sodium restriction and Hochuekkito, 
Juzentaihoto to and used low calorie diet together to two people. Serum creatinine was 
1.4-2.0mg/dL(eGFR23-37) and then it was improved to 0.8-1.2mg/dL(eGFR38-54). The 
improvement rate of serum creatinine was 29-42%. Use of furosemide was thought about 
for an exacerbation factor of nephropathy and canceled this. It retrograded in Goreisan, 
Goshazinkigan though both lower limbs edema appeared during progress. In late years 
internal organs protection using ARB, ACEI was enforced, but effective renal function 
improvement was seen in herb medicine and needed the irrigation agent because they 
developed lower limb edema when they contained a glycyrrhiza. But that low protein diet 
has an effect to inhibit progress in itself of the renal dysfunction. When it is proved, the 
progress of the condition is remarkable, and what is restrained is shown as a result of meta-
analysis of the recent study by a diet cure when we can decrease with urine protein.


The sodium restriction is set in consideration for the sodium maintenance ability with 
the kidney in 3-5 stages of the chronic renal disease. The quantity of protein intake is 
recommended for ordinary Japanese at the 0.93g/kg/day, advanced age considered to be 
1.03g/kg/day. Because the effect for the renal damage isn’t considered to be it at the level 
of the herb medicine, a clinical trial in the future is expected.
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Oral Alkali and Oral Endothelin-A Receptor Antagonism Are Comparable 
but Not Additive in Ameliorating Dietary-Acid-Induced GFR Decline  
Donald E. Wesson,1 Callenda Hacker,2 Jan Simoni.3  1Internal Medicine, 
Texas A&M College of Medicine, Temple, TX; 2Internal Medicine, Texas Tech 
University Health Sciences Center, Lubbock, TX; 3Surgery, Texas Tech University 
Health Sciences Center, Lubbock, TX. 


Acid-inducing dietary protein like casein promotes GFR decline in rats with reduced 
nephron mass, mediated by increased tissue acid (KI 75:929, 2009) through endothelin 
A (ET-A) receptors (KI 73:192, 2008). Oral alkali and oral ET-A receptor antagonism 
each ameliorate GFR decline promoted by acid-inducing diets, suggesting potential GFR-
protective strategies for humans with reduced GFR in industrialized socieities whose diets 
are generally acid-inducing. To guide testing of these potential kidney-protective strategies 
in humans, we compared the level of GFR protection provided by these strategies in rats 
and explored if their effects are additive. Eight wk old Munich-Wistar rats had surgical 5/6 
nephrectomy (Nx), ate 20% casein diets, and had GFR (inulin) measured 1 and 12 wks after 
Nx. Oral CaHCO3 was used as alkali because it does not increase blood pressure in Nx and 
oral calcium gluconate controlled for Ca intake. Oral darusentan was the ET-A antagonist. 
The 12-wk vs. 1-wk GFR was lower in all animals (p < 0.05, paired t). Nx + CaHCO3 vs. 
Nx had higher 12-wk GFR (1225 ± 82 vs. 811 ± 57 µl/min, p < 0.003) but 12-wk GFR after 
adding darusentan to Nx + CaHCO3 (1271 ± 84) was not different from Nx + CaHCO3 (p 
= 0.7). Nx + darusentan vs. Nx had higher 12-wk GFR (1197 ± 85 vs. 829 ± 56 µl/min, p 
< 0.008) but the 12-wk GFR after adding CaHCO3 to Nx + darusentan (1215 ± 87) was not 
different from Nx + darusentan (p = 0.9). In addition, 12-wk GFR in Nx + CaHCO3 and 
Nx + darusentan were not different (p = 0.8). The data show that the protective effects of 
oral alkali and oral ET-A receptor antagonism against dietary acid-induced GFR decline in 
rats with reduced nephron mass are comparable and are not additive. Because oral alkali 
is cheaper and likely has fewer side effects than ET-A antagonism, the data support first 
exploring oral alkali for GFR protection in humans with reduced GFR who eat the acid-
inducing diets of industrialized societies.
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Gastric Myoelectrical Activity in Patients with End Stage Renal Disease on 
Maintenance Hemodialysis  Amr Ahmed ElHusseini Mohamed,1 Mohamed A. 
Bakr,1 Mohamed A. Fouda,1 Nabil A. Gad Alhak,2 Elmetwaly A. El-Shehawy.3  
1Nephrology, Mansoura Urology & Nephrology Center, Mansoura, Dakahlia, 
Egypt; 2Gastroenterology, Gastroenterology Center, Mansoura, Dakahlia, 
Egypt; 3Int Med, BANHA, Banha, Alkaliobeia, Egypt. 


Objectives. To study the gastric myoelectrical activity in patients with end-stage renal 
disease (ESRD) on maintenance hemodialysis (HD) using electrogastrography (EGG).


Methods. Twenty patients (14 males, 6 females) with ESRD under maintenance 
hemodialysis were studied. Ten healthy volunteers were served as control group. 
Electrogastrography was performed for all patients before and after HD and for the 
control group.


Results. Half of the patients (10 cases) showed abnormal EGG before HD while 
the rest (10 patients) as well as the controls enjoyed normal EGG. Further evaluation of 
the abnormal EGG revealed 6 patients had tachygastria (19.39 ± 13.37 CPM) and 4 had 
dysrhythmia. No bradygastria was reported before HD. After HD, the number of patients 
with normal EGG became 17 cases (85%) with 3 patients sustained their abnormal EGG in 
the form of tachygastria 2 cases, (9.0 ± 12.59 CPM) and only one patient had dysrhythmia. 
There were no significant differences in age, sex, body weight, duration of dialysis, and 
percentage of patients with upper gastrointestinal symptoms between patients with normal 
and abnormal EGG.


Conclusion. Achievement in HD is associated with improvement of gastric 
myoelectrical activity findings.
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Introducing an Instructional CD on a Proven Technique of Surgical 
Induction of Chronic Kidney Disease in Mice  Raymonde Gagnon, Robert 
Derval, Ildiko Horvath.  Medicine, McGill University Health Centre, Montreal 
General Hospital, Montreal, QC, Canada. 


Background: We described 25 years ago a mouse model of chronic kidney disease 
(CKD) induced surgically according to a 2-step technique i.e. electrocoagulation of the 
surface of the right kidney followed by left nephrectomy 2 weeks later. This surgical model 
has been applied successfully to the study of several complications of CKD including 
anemia, osteodystrophy and susceptibility to infection. The model has been induced in 
mice of different strain, gender, age and size for the purpose of producing different levels 
of CKD i.e. mild, moderate or severe. Purpose: The aim of the current project was to 
disseminate further the use of this animal model of CKD in view of its noteworthy ease of 
induction/maintenance and its broad applicability. For this purpose, a CD was prepared in 
order to provide a detailed description of the surgical steps required for the induction of 
the mouse model. Methods: Initially, all aspects of the surgical techniques to induce the 
model were photographed (by R.D.) and drawings were made of the key features of these 
procedures (by I.H.). The CD was finalized by the addition of a text providing a step-by-
step description of the 2 main surgical procedures. Female C57BL/6 inbred mice weighing 
17 g were used for this demonstration. Additionally, the CD presents detailed information 
on all aspects related to the 2 surgical procedures such as anesthesia, the special appliance 
used for the electrocoagulation of the right kidney, surgical instrumentation (and various 
other surgical supplies) as well as specific recommendations for optimal pre- and post-
operative care. Results: In a limited diffusion of the CD, the chosen format of instructions 
appeared to facilitate the teaching of the surgical procedures used to induce the CKD mouse 
model. More specifically, the combination of photographs and drawings complemented by 
an explanatory text was particularly appreciated. Conclusions: The diffusion of this CD 
should promote the use of this surgical mouse model for basic research conducted in CKD. 
The CD is available upon written request to the first author (R.F.G.).
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Effect of Losartan on Renal Microvascular Endothelium Injury’s Repair in 
the Remnant Kidney Model  Yi Yu, Lina Zhou, Yan Wang.  Dept of Nephrology 
and Hemodialysis, Fuzhou General Hospital of Nanjing Command, Fuzhou, 
Fujian, China. 


Objective To investigate effect of Angiotension II(Ang II) receptor blocker(ARB), 
losartan on renal microvascular endothelium injury’s repair in the remnant kidney model. 
Methods Thirty-two Sprague-Dawley rats were randomized to two groups. The sham group 
underwent sham surgery; the other 24 rats underwent subtotal nephrectomy. They were 
then randomly assigned to remnant kidney model group and losartan treated group (25mg/
kg/d). 15 weeks later, urine and blood were collected. 24h urine protein and serum albumn, 
urea nitrogen, creatinine, cholesterol and triglyeride were measured. RECA-1 expression as 
glomerular capillary endothelium density was determined by immunohistochemistry and 
histological changes in kidneys were detected by PASM. VEGF and TSP-1 expression in 
kidneys were determined by RT-PCR and Western blot. Results Compared with sham group, 
serum urea nitrogen, creatinine, cholesterol, triglyeride and 24h urine protein were markedly 
increased in remnant kidney model group (P<0.05). Compared with remnant kidney model 
group, serum urea nitrogen, creatinine, cholesterol, triglyeride and 24h urine protein were 
significantly ameliorated in losartan treated group(P<0.05). Kidney histopathology showed 
the glomerularsclerosis index(GSI)was higher in remnant kidney model group than in sham 
group(0.89±0.12 vs 0.29±0.05)(P<0.05), but losartan markedly reduced the GSI in remnant 
kidney model(0.34±0.02 vs 0.89±0.12)(P<0.05). Kidney immunohistochemistry showed 


glomerular capillary endothelium density was lower in remnant kidney model group than 
in sham group(1.99±0.31 vs 7.21±0.57)(P<0.05), but losartan markedly increased the 
glomerular capillary endothelium density in remnant kidney model(5.93±0.70 vs 1.99±0.31)
(P<0.05). Losartan significantly increased mRNA and protein (P<0.01) expression of 
VEGF and decreased mRNA and protein expression of TSP-1 (P<0.01) in remnant kidney 
tissue. Conclusion Losartan, which has been shown to be able to slow the progressive loss 
of renal microvascular endothelium and attenuate glomerular fibrosis in remnant kidney 
model, may work in part by effect on VEGF and TSP-1’s expression.
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The Role of Proximal Tubule Epithelial Cells in Interstitial Fibrosis of the 
Kidney: Optimisation of Gene Transcription from Laser Captured Cells  
Ray Wilkinson, Steven Zuryn, XiangJu Wang, Helen G. Healy.  Conjoint Renal 
Research Laboratory, RBWH/Qld Health, Brisbane, QLD, Australia. 


Background: Proximal tubule epithelial cells (PTEC) are attributed a central role 
in interstitial fibrosis of the kidney. However, much of the research implicating PTEC 
involvement has come from animal models or in-vitro studies using transformed cell lines 
or primary PTEC cultures and relevance to human disease has not been confirmed. Using 
laser capture Microdissection, we are collecting PTEC from human renal biopsy material 
and aim to undertake RNA gene transcription analysis to quantify their contribution to 
fibrogenesis, epithelial-mesenchymal transition, inflammation and apoptosis. As this 
proposal presented a number of technical challenges we undertook a range of experimental 
approaches using frozen control kidney tissue and primary PTEC cultures, prior to, and 
following stimulation with inflammatory mediators, to optimise the method before analysis 
of our valuable diseased renal biopsies.


Results: Alkaline phosphatase activity was the quickest way to identify PTEC in 
cryostat sections. This rapid detection method, in the presence of RNase inhibitors, 
minimised sample hydration and reduced endogenous RNase activity. A minimum of 6 x 
106 micron2 tissue was required and the Ambion RNA Aqueous kit yielded the best RNA 
recovery. Amplification of 35 genes from 50pg of RNA was possible using a multiplex 
tandem PCR approach. This method uses a pool of gene-specific primer pairs in a pre-
amplification step, followed by Real Time-PCR with nested primers.


Discussion: Many factors and experimental parameters required optimisation to 
quantitate gene expression for up to 35 genes from such small amounts of tissue. Our studies 
demonstrated that the optimal method places paramount importance on RNA preservation. 
We have commenced analysing patient biopsies.
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Statins Modify Inflammatory Markers in HK2 Cells – The Role of PPAR 
Gamma  Usha Panchapakesan, Bernice Tan, Owen Tang, Carol A. Pollock.  
Renal Research Lab, Kolling Institute of Medical Research, Royal North Shore 
Hospital, University of Sydney, St. Leonards, NSW, Australia. 


Background: Statins are cholesterol-lowering agents which exert pleiotropic effects. 
Effects on specific mediators of kidney inflammation are unknown and warrant investigation. 
Methods: We evaluated the effects of rosuvastatin and atorvastatin on inflammatory 
mediators of kidney disease in a model of proximal tubular cells. HK-2 cells were exposed 
to 0.01-100µM of RSV and 0.0001-1µM of ATV for 48 hours. Monocyte chemoattractant 
protein-1 was determined with enzyme linked immunosorbent assay. Activator protein-1 
and nuclear factor-ΚB binding were measured using electrophoretic mobility shift assay. 
Peroxisome proliferator-activated receptor gamma was measured using Western-blot. 
Results: Both statins upregulated peroxisome proliferator-activated receptor gamma. 
There was suppression of activator protein-1 and nuclear factor-ΚB binding with 100µM 
rosuvastatin, which translated into a reduction of monocyte chemoattractant protein-1 
levels. 1µM atorvastatin suppressed nuclear factor-ΚB binding. Atorvastatin caused a 
biphasic response in activator protein-1 levels with an increase in binding at lower doses and 
suppression at higher doses. This may account for the unchanged monocyte chemoattractant 
protein-1 levels seen with atorvastatin. Conclusions: There is a dose-dependent relationship 
between both statins and the inflammatory markers in HK-2 cells. This is likely to be PPAR 
gamma mediated in the case of AP-1 but not so in the case of nuclear factor-ΚB.


Disclosure of Financial Relationships: grant/research support: Astra Zeneca provided 
the rosuvastatin and A$40 000 untied financial support. Pfizer provided the atorvastatin. 
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Comparison of Dual ANG II Blockade and Cobalt Chloride Therapies in 
4week Subtotal Nephrectomy  Aihua Deng, Prabhleen Singh, Tong Tang, Mary 
Ann K. Arndt, Joe Satriano, Scott C. Thomson, Roland C. Blantz.  Medicine, 
UCSD and VA San Diego Healthcare System, San Diego, CA. 


Background: Our studies have demonstrated that both dual ANG II blockade and 
Cobalt Chloride (Co) treatments reduce renal oxygen consumption(QO2), improve renal 
function, correct renal metabolic efficiency, and normalize blood pressure in 1week subtotal 
nephrectomized (NX) rats. This study compares the effects of both therapies on QO2, renal 
function, renal cell proliferation and tissue fibrosis in 4 week NX rats.


Methods: NX was performed by removal of right kidney and ligating two branches of 
left renal artery. NX rats received Captopril and Losartan (C&L) or Co, a HIF-1α inducer, 
(10mg/kg, daily) for 4 weeks. QO2 was assessed from RBF x O2-contentA-V, Na transport 
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(TNa) was computed from GFR x PNa – UNaV. Renal cell proliferation was evaluated by 
BrdU stain and renal tissue fibrosis was detected by Trichrome stain.


Results: In NX kidneys GFR and RBF were markedly reduced and QO2/ TNa increased. 
The NX kidney also showed increased renal cell proliferation and extensive glomerular 
tubulointerstitial fibrosis.


Both therapies significantly increased GFR and RBF, improved renal metabolic 
efficiency and prevented hypertension. Both treatments reduced renal cell proliferation 
and tissue fibrosis.


Groups GFR,ml/min RBF,ml/min QO2,ml/min QO2/TNa, 
ml/mmole


BP, 
mmHg Fibrosis BrdU positive  


cells/0.8 mm2
4wk NX 0.34±0.09 2.86±0.42 0.074±0.01 2.03±0.40 140±5 ++++ 86±7
4wk NX +  
C&L 1.02±0.09* 7.03±0.66* 0.125±0.02 0.90±0.10* 89±6* + 8±1*
4wk NX  
+ Co 1.10±0.11* 8.00±0.68* 0.176±0.01* 1.176±0.09* 108±8* ++ 15±2*
Normal 1.63±0.05* 9.72±0.54* 0.22±0.01 1.03±0.07* 113±2* 0 32±3*


Conclusions: Both ANG II blockade and Cobalt treatment are renal protective in a 
nearly identical fashion. HIF-1α activation produces beneficial effects similar to combined 
AII blockade on metabolic, hemodynamic, and histologic consequences in the NX model 
of CKD.
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Chronic Renal Insufficiency Does Not Modify Circadian Activity in Mice  
Matthieu Monge,1,2 Thijs Houben,3 Hetty C. de Boer,1 Annemarie van Oeveren,1 
Marina Aleksinkaya,1 Hermann Haller,4 Ziad Massy,2 Coen van Solingen,1 
Ton J. Rabelink,1 Anton Jan van Zonneveld.1  1Nephrology and Vascular 
Experimental Medicine, Leiden University Medical Center, Leiden, Netherlands; 
2INSERM ERI-12, Amiens University, Amiens, France; 3Molecular Cell Biology 
Neurophysiology, Leiden University Medical Center, Leiden, Netherlands; 
4Nephrology, Mediziniche Hoschschule Hannover, Hannover, Germany. 


Background
Chronic renal failure (CRF) is associated with disorders including cardiovascular 


diseases and hypertension (HTA). HTA in CRF loses the circadian profile when compared 
to essential HTA with a poorer outcome, suggesting that a CRF-induced disturbance in 
rhythmic pattern influences the outcome. Our aim was to study the impact of CRF on 
behavioral activity rhythms in mice.


Methods
Renal failure was induced in C57BL/6 male mice by an electrocautery-nephrectomy 


procedure (CRF group). CRF Mice were compared to sham-operated animals. Mice were 
housed individually in cages equipped with an infra-red motion sensor. A 12 hours light, 
12 hours darkness (LD) cycle was applied for 4 days, followed by constant darkness (DD) 
for a total of 12 weeks. Spontaneous activity was recorded continuously during the study 
period and depicted by actograms. At baseline and 1, 6 and 12 weeks after surgery, blood 
was sampled 5 hours after the onset of rest under dim red light to measure biochemical 
parameters.


Results
In the CRF group, urea levels were significantly higher than in the control group 


(average 10±1.8 mM), and than baseline values (10.3±1.2 mM), and remained stable over 
time (wk1: 34.6±4.9 mM, wk6: 29.8±2.9 mM, wk 12: 30.8±2.4 mM, p=NS). Hemoglobin 
levels were significantly reduced in the CRF group (12.2±1.6 vs 14.7±0.3, p<0.05). 
Actograms of CRF and sham operated animals were similar between the groups, and 
periodogram analysis showed no difference between period (22.8±0.5h vs 23.1±0.5h) nor 
the normalized strength rhythm (0.8±0.1 vs 1.2±0.3).


Conclusion
Our data suggest that although displaying features of CRF such as elevated sustained 


serum urea values and anemia, 12 weeks of ureum intoxication does not modify the 
behavioral activity rhythm in mice.
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Murine Model of Chronic Kidney Disease  Raymonde Gagnon.  Department 
of Medicine, McGill University Health Centre, Montreal General Hospital, 
Montreal, QC, Canada. 


Background: Chronic kidney disease (CKD) is a condition which was initially 
investigated experimentally in the rat. More than 20 years ago, we described a model 
of CKD in the mouse induced by 2 surgical procedures scheduled 2 weeks apart i.e. 
electrocoagulation of the surface of the right kidney followed by left nephrectomy. Several 
reasons prompted us to develop this model of CKD in the mouse including the large number 
of mice which can be accommodated in standard animal facilities and the wide selection of 
inbred mouse strains with defined characteristics. The more recent availability of knockout 
mice offers obvious additional advantages. Methods and Results: In our early description 
of the CKD mouse model and in our subsequent investigations, the mice were purchased 
from a commercial mouse supplier and delivered to our animal facility at 5 weeks old. After 
one week of observation, the first of the 2 surgical procedures was performed. Of note, 
each surgical step lasted between 5-8 minutes skin-to-skin. The right kidney was chosen 
for the electrocoagulation procedure because of its easier accessibility i.e. being located 
lower below the ribcage than the left kidney, access to its upper pole is facilitated. In this 
model, the residual renal function following surgery is provided by the deep nephrons of the 
right kidney which have escaped the thermal injury and by nephrons located in 2 areas of 
the renal parenchyma purposely left untouched i.e. a rim around the hilum and the medial 


aspect of the lower pole in order to avoid trauma to the adjacent right ureter. After rapid 
recovery from the 2 brief surgical procedures, the mice are maintained under standard 
conditions of animal husbandry. We have used this surgical mouse preparation extensively 
and it has been used more recently by several groups in studies of cardiovascular disease and 
osteodystrophy which are 2 potentially interrelated disorders causing significant morbidity 
and mortality in patients with CKD. Conclusions: This mouse model represents a major 
advance in the experimental investigation of CKD, enabling significant observations to be 
made which can be evaluated further in clinical studies.
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Furosemide (F) Is Less Effective Than Hydrochlorothiazide (H) as Adjuvant 
to Losartan (L) in Arresting the Nephropathy Associated with the 5/6 Renal 
Ablation (Nx) Model  Renata A. Souza, Simone R. Costa, Carla Romagnoli, 
Marcela C. M. Moraes, Claudia R. Sena, Luciana F. Carvalho, Bianca H. Ventura, 
Denise M. A . C. Malheiros, Clarice K. Fujihara, Roberto Zatz.  Renal Division, 
Dep Clin Med, University of São Paulo, São Paulo, SP, Brazil. 


We showed previously that an LH association arrested indefinitely the progression of 
renal injury in Nx (AJP 292:F1810, 2007). Here we investigated whether similar protection 
can be obtained if F instead of H is associated with L. Fifty-nine Munich-Wistar rats 
underwent Nx. One month later, body weight (BW, g), tail-cuff pressure (TCP, mmHg), 
albuminuria (ALB, mg/day), kidney weight (KW, g) glomerulosclerosis index (GSI), and 
% cortical interstitial area (%INT) were measured in 17 rats, used as pretreatment control 
(Nxpre). The remaining Nx rats were distributed among 3 additional groups: Nx+V (n=11), 
receiving no treatment; Nx+LH (n=17), receiving L (50 mg/Kg/d) and H (6 mg/Kg/d); 
and Nx+LF (n=14), receiving F (20 mg/Kg/d, the highest nontoxic dose). Sham-operated 
rats (n=16) served as normal controls. After 7 months of treatment (8 months after Nx), 
the results were (Mean ± SE, a p<0.05 vs. C; b p<0.05 vs. Nxpre; c p<0.05 vs. Nx+V, d 
p<0.05 vs. Nx+LH):


BW TCP ALB KW GSI %INT
C 413±5 149±3 28±6 2.0±0.1 1±1 0.1±0.1
Nxpre 270±6a 198±5a 91±8a 1.4±0.1a 16±3a 2.8±0.1a


Nx+V 311±19ab 200±14a 203±26ab 1.6±0.1a 328±38ab 7.9±0.7ab


Nx+LH 315±6ab 146±5bc 26±4bc 1.5±0.1a 12±4abc 3.1±0.2ac


Nx+LF 334±7ab 167±6abcd 90±18acd 1.9±0.1bcd 38±12acd 4.0±0.3abc


Eight months after Nx, % survival was 35% in Nx+V, 100% in Nx+LH and 82% in 
Nx+LF. As shown previously, LH normalized TCP and ALB, and arrested renal hypertrophy, 
GS and interstitial expansion. LF treatment was also beneficial, but failed to normalize TCP 
or ALB, and allowed further kidney growth and mild progression of GSI and %INT. F may be 
less effective than H when associated with L in the treatment of progressive nephropathies. 
This discrepancy may relate to the exacerbation of renal hypertrophy observed in F-treated 
rats, which is consistent with previous reports.
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Erythropoietin Does Not Prevent Albuminuria in 5/6 Nephrectomized Rats  
Sebastian Markus Schaefer,1 Nadezda Koleganova,1 Grzegorz Piecha,2 Peter 
Schirmacher,1 Annett Mueller,1 Eberhard Ritz,2 Marie-Luise Gross.1  1University 
of Heidelberg, Institute of Pathology, Heidelberg, Germany; 2University of 
Heidelberg, Department of Internal Medicine, Heidelberg, Germany. 


Chronic kidney diseases progress over time irrespective of the primary insult. 
Erythropoietin not only promotes erythrocytes production, but also acts as an anti-apoptotic 
cytokine. We hypothesize that treatment with erythropoietin in subtotally nephrectomized 
rats may slow down the progression of renal damage.


12-weeks old male Sprague-Dawley rats were randomized to 5/6 nephrectomy (NX) 
or sham operation and subsequently received murine erythropoietin (2.5 µg/kg/week), 
enalapril (12 mg/kg/day), erythropoietin plus enalapril, erythropoietin plus dihydralazine 
(25 mg/kg/day), or vehicle for 16 weeks.


The albumin excretion was significantly higher in untreated NX (48.6±43.0 mg/24h) 
compared to sham-op (0.8±0.7), and this was reduced in NX treated with enalapril (3.6±3.1) 
and erythropoietin plus enalapril (12.7±10.2) but was not changed in NX treated with 
erythropoietin (50.1±34.7) and erythropoietin plus dihydralazine (85.2±59.9). Systolic 
blood pressure was higher in NX treated with erythropoietin but not in NX treated with 
erythropoietin plus enalapril and erythropoietin plus dihydralazine compared to untreated 
NX. Treatment of NX rats with erythropoietin resulted in lower expression in the kidney 
of p47phox NADPH oxidase, glutathione peroxidase 3, eNOS, iNOS, and β2 subunit of 
the soluble guanyl cyclase.


Treatment with erythropoietin failed to decrease albuminuria in 5/6 nephrectomized 
rats regardless of the blood pressure.
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High-Dose Enalapril (E) Offers Limited Additional Renoprotection in the 
5/6 Renal Ablation (Nx) Model  Bianca H. Ventura, Luisa Furlan, Claudia 
R. Sena, Camilla Fanelli, Luciana F. Carvalho, Denise M. A . C. Malheiros, 
Roberto Zatz, Clarice K. Fujihara.  Renal Division, Dept of Clinical Medicine, 
University of São Paulo, Brazil. 


We showed previously that a very high dose of the AT1 receptor blocker, losartan (L), 
exerts better renoprotection than a “conventional” dose in the Nx model, in all likelihood 
due to a better anti-inflammatory action. Here we investigated whether a similar dose-
response effect would be seen with the ACE inhibitor, E. Adult male Munich-Wistar rats 
underwent Nx. One month later, body weight (BW, g), tail-cuff pressure (TCP, mmHg), 
albuminuria (ALB, mg/day), glomerulosclerosis index (GSI), percent cortical interstitial 
area (%INT), and the extent (in cells/mm2) of interstitial infiltration by macrophage (Mø) 
and angiotensin II-positive cells (AII+) were measured in 13 rats, used as pretreatment 
control (Nxpre). The remaining Nx rats were distributed among 3 groups: Nx+V (n=14), 
no treatment; Nx+E12 (n=14), receiving E, 12 mg/Kg/d; Nx+E240 (n=14), given E, 240 mg/
Kg/d. Sham-operated rats (C, n=12) served as normal controls. Results after 3 months of 
treatment (4 months after Nx):


BW TCP ALB GSI %INT Mø AII+
C 371±7 139±4 13±3 1±1 1±1 24±2 2±1
Nxpre 261±6a 202±6a 87±8a 14±3a 3±1a 128±17a 3±1
Nx+V 307±8ab 220±6a 144±12ab 133±31ab 7±1ab 154±13a 20±4ab


Nx+E12 309±9ab 181±9ac 83±9ac 67±20a 4±1ac 119±8a 11±2abc


Nx+E240 314±8ab 190±7ac 84±20ac 37±10ac 4±1ac 94±12ac 8±1ac


Mean ± SE, ap<0.05 vs. C; bp<0.05 vs. Nxpre; cp<0.05 vs. Nx+V, dp<0.05 vs. Nx+E12
Both E regimens prevented further increases in TCP, ALB or %INT, which remained 


close to pretreatment levels. With the higher E dosage, GSI was kept at a value significantly 
lower than in Group Nx+V, though not different from that seen in Group Nx+E12. 
Accordingly, AII+ was similarly ameliorated by both E dosages. However, only in Group 
Nx+E240 was Mø significantly lowered vs. Nx+V. Although renoprotection by E did show 
some dose-dependency, it was much less clear-cut than previously shown for L. This 
disagreement may reflect the action of chimases and other proteases that may circumvent 
the ACE inhibition under conditions of high angiotensin I levels.
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Can Renal Tissue Become Hemopoietic Tissue?  Davide Ricci, Elena 
Sestigiani, Marcora Mandreoli, Lucia B. De Sanctis, Veronica Sgarlato, Antonio 
Santoro.  Nephrology, Dialysis and Hypertension, Sant’Orsola-Malpighi 
Hospital, Bologna, Italy. 


Extramedullary erythropoiesis(EE),is the development of hemopoietic tissue outside the 
bone marrow:a pathological adaptation when the medullary erythropoiesis is insufficient.
EE is most frequently localised in the spleen and the liver.We describe two cases of renal 
EE in patients with expansive renal formations of suspect neoplastic/lymphomatose origin.
Eighty-year old patient had a post-polycytemia myelofibrosis and the CT scan detection 
of two solid renal lesions,in parapyelic sites.CT guided biopsy showed:hemopoietic 
tissue,positive glycophorin cellularity in the erythroid component,positive myeloperoxidases 
in the myeloid component with negativity for CD34 compatible with EE.Seventy-nine year 
old patient.At the echography hepato-splenomegaly was detected with perirenal infiltrating 
tissue.Osteomedullary biopsy showed idiopathic myelofibrosis.CT confirmed hypodense 
bilateral perirenal tissue with contrastographic impregnation and showed a solid lower 
right inferior polar formation.


CT guided biopsies reveal: to the right,a clear cell Adeno-Ca,while bilateral an 
hemopoietic tissue.The cellular characterisation is positive for glycophorin in the erythroid 
component,for the myeloperoxyodase in the myeloid component compatibly with EE.The 
originality of these two cases consists in two aspects: the first, which concerns both, is the 
localisation of hemopoietic tissue in kidney that is not an habitual site;the second,which 
concerns only one of the two,is the development of new tissue in the subcapsular-perirenal 
site.Both the aspects raise questions which can only be answered by means of cytogenetic 


studies:1)Which resident renal cells are differentiated in the hemopoietic tissue? 2)Is the 
heterotopic haematopoietic tissue a true “station” of hemopoisis or just an aberrant tissue 
that must be cyto-reduced?
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Urine Kidney Injury Molecule-1 (KIM-1) as a Biomarker in Hypertensive 
Renal Injury in Dahl Salt Sensitve Rats  Satyesh Sinha,1 Keith Norris,1,3 
Gangadarshni Chandramohan.2,3  1Nephrology and Hypertension, Charles Drew 
University, Los Angeles, CA; 2Pediatric Nephrology, Los Angeles Biomedical 
Research Institute at Harbor-UCLA, Torrance, CA; 3David Geffen School of 
Medicine, UCLA, Los Angeles, CA. 


New renal biomarkers for early detection and accurate evaluation of renal injury 
are urgently required for both acute and chronic kidney disease. Urinary kidney 
injury molecule-1 (Kim-1) has proved to be an outstanding indicator of kidney injury, 
outperforming serum creatinine and proteinuria as a predictor of histopathological changes 
in response to many pathophysiological states. Thus hypertension (HTN) leads to chronic 
renal injury, we tested the hypothesis that KIM-1 plays a role in the detection of renal injury 
in salt sensitive Dahl (DSS) rats. To this end male DSS rats were randomly assigned to 
receive either a normal-salt (0.3%) or a high-salt (8%) diet with or without Glutathione 
supplement (1 mg/kg/day) for 3 weeks. Blood pressure monitored by telemetry. Western 
blot analysis for KIM-1and immunohistology for αsmoothmuscle actin were performed. 
As expected the rats fed a high-salt diet exhibited marked HTN, significant tubulointestitial 
injury, increased Upr and urinary KIM-1 compared to normal salt rats.
Blood pressure, creatinine clearance, urinary protein excretion in Dahl salt sensitive rats with and without 
Glutathione supplement
Animal Groups Blood pressure Creatinine clearance Urinary protein
NSD 154 1.55 11.5
HSD *217 1.6 *33.8
HSd+Tx #176 1.76 *35.9
*p=<.001 vs. NSD, #p=.01 vs.HSD


Blood pressure and Urine KIM-1 decreased with glutathione supplement, but not 
Upr or CrCl. Urinary KIM-1 is closely associated with changes in the kidney, even before 
changes in CrCl and Upr excretion occur, supporting its potential as an early biomarker for 
tubulointerstitial processes of damage and repair in hypertensive nephropathy.
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Anti-Inflammatory Effects of N-Acetyl-Seryl-Aspartyl-Lysyl-Proline (Ac-
SDKP) in Protein-Overloaded Renal Tubule Cells  Sydney C. W. Tang,1 Alfred 
W. H. Chan,1 Loretta Y. Y. Chan,1 Joseph C. K. Leung,1 Hui Y. Lan,2 Kar Neng 
Lai.1  1Department of Medicine, University of Hong Kong, Hong Kong, China; 
2Department of Medicine and Therapeutics, LKS Institute of Health Sciences, 
Chinese University of Hong Kong, Hong Kong, China. 


We recently reported that the renoprotective effects of captopril was associated 
with elevated levels of Ac-SDKP levels in murine adriamycin nephropathy (Kidney 
Int 2008;3:288-99), suggesting a potential anti-inflammatory role for this endogenous 
tetrapeptide. This is further studied in vitro by preincubating renal proximal tubular cells 
with Ac-SDKP (10 nM to 1 µm) before exposure to human serum albumin (5 mg/ml). After 
six hours, albumin-induced overexpression of interleukin-8 (Fig. 1) and MCP-1 (data not 
shown) mRNA was significantly abrogated by 100nM or higher doses of Ac-SDKP.
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These results suggest that the endogenous tetrapeptide Ac-SDKP can be exploited 
further to confer renoprotection in animal models of chronic proteinuric kidney disease.


Funding source: Research Grants Council of Hong Kong, GRF 776008
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Differential Production of Neutrophil-Gelatinase-Associated-Lipocalin by 
Mesothelial Cells upon Exposure to Different Peritoneal Dialysis Fluids  
Margot N. Schilte,1 Johanna W. A. M. Celie,1 Pieter M. Ter Wee,2 Jacob van 
den Born,3 Robert H. J. Beelen.1  1Molecular Cell Biology and Immunology, 
VU Medical Center, Amsterdam, Netherlands; 2Nephrology, VU Medical Center, 
Amsterdam, Netherlands; 3Nephrology, University Medical Center Groningen, 
Groningen, Netherlands. 


Daily exposure to peritoneal dialysis fluids (PDF) activates peritoneal cells which will 
secrete chemokines and cytokines involved in inflammation, fibrosis and angiogenesis. 
Over the past years more biocompatible solutions have been developed to improve 
peritoneal performance. To better understand the influence of PDF on peritoneal damage, 
we have set up a genome approach to select genes associated with inflammation and tissue 
remodelling during PD.


Rats were daily instilled with 10 ml of conventional or bicarbonate/lactate-buffered PDF 
(Dianeal® or Physioneal®, 3.86, Baxter, the Netherlands), via an intra peritoneal access 
port. Untreated animals served as control. After 5 weeks, a peritoneal equilibrium test (PET) 
was performed and effluents were collected. RNA was isolated from the mesothelial layer 
of the parietal peritoneum and RNA micro-array analysis was performed.


Analysis of the immunity and defence pathway showed enhanced gene expression in 
Physioneal treated animals compared to control, whereas gene expression was impaired 
after Dianeal treatment. Unclustered analysis of genes revealed neutrophil-gelatinase-
associated-lipocalin (NGAL), one of the genes involved in this pathway, to be up-regulated 
in Physioneal and down-regulated in Dianeal treated rats. Cultured mesothelial cells showed 
time-dependent production of NGAL, and synthesis increased after exposure to Physioneal 
but decreased after Dianeal exposure. PET effluents contained higher concentrations of 
NGAL without differences between the Dianeal and Physioneal groups, which can be 
explained by NGAL-positive neutrophils in both groups. Current research is directing at 
the mechanism behind differential regulation of NGAL in mesothelial cells upon exposure 
to PDF and its potential role in PD-related changes.


These data indicate that NGAL is an interesting candidate in the study of the mesothelial 
response to different PDF.
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The Roles of 4-1BB Signal in the Folic Acid – Induced Nephropathy  
Xiaozhong Li,1 Jihong Dai,2 Xueguang Zhang,2 Yuhua Qiu.2  1Nephrology & 
Immunology, Children Hospital of Suzhou University, Suzhou, Jiangsu, China; 
2Immunology, Suzhou University, Suzhou, Jiangsu, China. 


The roles of costimulatory molecules have been investigated in details in renal diseases, 
while less is known about role of 4-1BB in the renal diseases originated from nonimmune 
factors. Folic acid crystal induced nephropathy (FAN) in mice was used to explore the 
the role of 4-1BB in this setting. Folic acid (FA) was administrated in CD1 mice with a 


dose of 240mg/kg by i.p and kidneys were collected for immunohistochemistry assays, 
blood and spleen mononuclear cell collection for lymphocyte subtype detection and serum 
for renal function evaluation. In the intervention study, CD1 mice were co-treated by an 
agonistic anti-4-1BB monoclone antibody (4-1BBmAb) with a dose of 10mg/Kg in day 
0, 3, 6, 10 respectively. Tubulointerstitial infiltration of T lymphocytes and macrophages 
were observed at the different stages after FA injection, especially at the later stage. 
Increased T lymphocytes of CD3 and CD4 in blood and spleen at the early stage show 
immunopathological reaction in FAN. Decreased T lymphocytes of CD3 and CD4 at the 
later stage show immunocompromise state. After 21 days of intervention with co-treated 
by 4-1BB mAb, reduced renal tubulointerstitial fibrosis and macrophage infiltration were 
achieved. Renal function was protected. Increased at the early stage and decreased T 
lymphocytes of CD3 and CD4 at the later stage were balanced. So we demonstrated that 
4-1BB signal participate in the process of renal tubulointerstitial fibrosis in FAN. The 
successes of 4-1BBmAb interventions provided a potential immune specific target for 
the treatment of these prevalence diseases. And more important events were that 4-1BB 
signal activation could have dual immunoregulation by attenuated early pathological 
immunoresponse and protected late physiological immunoresponse in FAN.
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Investigation of Lymphocyte Function during Tubulointerstitial Injury in 
the Native Kidney  Victoria J. Ingham, Neil S. Sheerin.  Institute of Cellular 
Medicine, Newcastle University, Newcastle, United Kingdom. 


Background
Tubulointerstitial (TI) inflammation and fibrosis is a common finding in patients with 


progressive renal failure and may represent a common pathway to renal failure. However 
the role of TI lymphocytes in the pathogenesis of renal injury is unknown.


Methods
We used the UUO model of TI fibrosis to assess the composition and phenotype of 


infiltrating leukocytes.
Tissue sections at day 3, 7 and 10 post UUO were analysed for TI injury and quantification 


of CD4+, CD8+ and F4/80+ cells. The percentage of proliferating and activated T cells was 
assessed by dual staining with CD4 or CD8 and Ki67 or CD69. Quantitative PCR assessed 
restriction of Vb gene usage in renal and splenic lymphocytes.


Results
There is a positive correlation between cellular infiltration and injury. Few T cells 


are present at day 3 however CD4+ and CD8+ cells increase 5.6 and 11 fold resp by day 
7. CD4+ cells predominate, with a CD4+:CD8+ of 2.5:1 and 5.9:1 at days 7 and 10 resp. 
There is negligible infiltration in the contralateral kidney. (Fig1)


Fig1.


28% of CD4+ and 33% of CD8+ T cells are Ki67+ and proliferating.
CD4+ and CD8+ T cells also show evidence of activation. However more CD8+ 


lymphocytes are activated at later time points post UUO.
(Table1)
Day % CD4+ and CD69+ % CD8+ and CD69+
3 23.1 0
7 38.9 42.2
10 29.5 62.1


Preliminary work on the Vbeta repertoire of renal v splenic lymphocytes reveals 
restricted Vbeta gene usage.


Conclusion
Lymphocytes are not simply trafficing through injured kidney but show evidence of 


proliferation and activation. Chapman et al. (Virology 2005) showed T cell proliferation 
only occurs in response to antigen recognition and our work demonstrates a restricted Vbeta 
TCR repertoire. This suggests loss of tolerance to self antigen in this non-immunologically 
mediated model of TI fibrosis. The specific antigen/s have yet to be elucidated.
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HLA Haplotype in a Patient with Systemic Lupus Erythematosus Triggered 
by Hepatitis B Vaccine  Domenico Santoro,1 Giuseppe Vita,2 Roberto Vita,3 
Vincenzo Savica,1 Guido Bellinghieri,1 Salvatore Benvenga,3 Sebastiano 
Cangemi.4  1Unit of Nephrology, University of Messina, Messina, Italy; 2Dept. 
of Pathology and Experimental Microbiology, University of Messina, Messina, 
Italy; 3Section of Endocrinology, University of Messina, Messina, Italy; 4School 
and Division of Allergy and Clinical Immunology, University of Messina, 
Messina, Italy. 


It has been proposed a correlation between susceptibility for developing autoimmune 
diseases (AID) and given HLA haplotypes. Hepatitis B can potentially trigger both the 
onset or the exacerbations of several (AID), including systemic lupus erythematosus (SLE). 
The pathogenesis may be related to an increase in the number of immune complexes and/
or molecular mimicry.


We studied HLA-antigens expression on lymphocytes and genomic haplotype in a 
27-years old woman with hepatitis B vaccine-related SLE, and compared the haplotype with 
haplotypes known to be associated with other AID. The serological haplotype was HLA 
A24/25, B18 (Bw6)/-, C-/-, DQ7/-, DR11(5)/52. The genomic haplotype was A*2403/2504, 
B*1825/1825, C*1207/1207, DRB1*1102/1132, DRB3*0202/0202, DQA1*0505/0505, 
DQB1*0301/0301.


This study represents the first report on the association between HBV-vaccine-related-
SLE and HLA. Probably autoimmune reactions triggered by vaccines occur only in 
predisposed subjects, in which antigen presentation influenced by HLA haplotype, leads 
to the autoimmune cascade. This could explain why only a few individuals are prone to 
develop autoimmune reactions after vaccinations.


It is hoped that in future, individuals at high risk to develop AID, will be screened for 
HLA before administration of the hepatitis B vaccine.
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Pax-2 Expression in Acute Tubular Necrosis as Marker of Renal Repair  
Sandra Villanueva,1 Ioram Jacubovsky,1 Rafael Jensen,2 Pia Escobar,1 Francisco 
Guarda,2 Carlos Cespedes,1 Jose M. Erpel,2 Eric Roessler.2  1Molecular and 
Integrative Physiology, Universidad de los Andes, Santiago, Chile; 2Nephrology, 
P. Universidad Catolica de Chile, Santiago, Chile. 


Acute tubular necrosis (ATN) is the most frequent cause of acute renal failure. ATN 
could be developed as a consequence of isquemic or toxic insults. ATN have a regeneration 
phase in which there are replacement of injured cells with new cells that restore tubule 
epithelial integrity and renal function. We have shown in animal models, the re-expression 
of fetal nephrogenic proteins, such as Pax-2 in the recovery phase of ATN, suggesting a role 
in tissue repair. Nevertheless, similar studies had not been reported in human.


We hypothesized that Pax-2 could be a prognostic marker of the regeneration phase 
in human ATN. Our objective was to evaluate Pax-2 re-expression in renal tubular cells 
in urine sediments of patients undergoing of ATN, and to determine the role of Pax-2 in 
the evolution of the disease.


A study of 12 patients (9 men and 3 women) undergoing different causes of ATN was 
used. The patients were divided in two groups for this study: (1) patients that required 
renal replacement therapy (dialysis) and (2) patients that did not required dialysis. Also, 
a group of patients with chronic renal failure were included as control (n=4 for each 
group). Pax-2 expression in urinary sediment was evaluated by Western blot, RT-PCR 
and immunohistochemistry.


The results indicate a significant difference in Pax-2 expression between the two 
groups of ATN patients, both, in proteins and mRNA. A higher amount was observed in the 
group that not required dialysis, compared with the group that require replacement therapy 
(P<0.05). The Pax-2 expression in urinary sediment was null in patients who had chronic 
renal damage. These results in humans, suggest that Pax-2 could be related to the degree 
of tubular regeneration. Thus Pax-2 could constitute a tubular regeneration bio-marker of 
prognosis in ATN (Fondecyt 11075029, FAI 002-08).
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Inhibitory Effect of Tetrandrine on IL-1b-Stimulated Metalloproteinase 
Activation and Nitric Oxide Production in Mesangial Cell  Chih-Jen Wu,1 
Han-Hsiang Chen,1 Yi-Chou Chen,1 Jui-Chi Yeh,1 Yu-Jen Chen.2  1Nephrology, 
Mackay Memorial Hospital, Taipei, Taiwan; 2Radiation Oncology, Mackay 
Memorial Hospital, Taipei, Taiwan. 


Mesangial cells are known to play an important role in glomerulonephritis by secrete 
metalloproteinases (MMPs) that are capable of disrupting the extracelluar matrix (ECM). 
Previous study indicated that inducible nitric oxide synthase (iNOS) expression and nitric 
oxide (NO) production positively linked to the degree of glomerular injury and could affect 
the activity of MMPs. To investigated the effect of tetrandrine, a bisbenzylisoquinoline 
alkaloid (isolated from the Chinese herb Stephania tetrandra S. Moore), which was 
indicated has anti-inflammtory effect, we stimulated primary rat mesangial cells (PRBC) 
with was treated with IL-1β (10 ng/ml) and Tetrandrine (2-10 mg/ml). We examined cell 
viability by 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl-tetrazolium bromide (MTT) assay 
and morphological analysis by Liu’s stain. Activity of MMP-9 was examined by gelatin 
zymography and expression was analysed by Western blotting. NO production was measured 
using the Greiss assay and the expression of iNOS was analysed by Western blotting. 


Our results show that tetrandrine had no significant effects on viability and morphology 
of mesangial cells. Intriguingly, tetrandrine (2-10 mg/ml) concentration-dpendently 
reduced the IL-1b stimulated nitric oxide production. Tetrandrine (10 mg/ml) dramatically 
inhibited gelatinase activity of MMP-9, but not MMP-2. Moreover, the immunoblotting 
results indicate that tetrandrine (10 mg/ml) strongly inhibited iNOS and MMP-9 protein 
expressions. In conclusion, tetrandrine may possess inhibitory effects on MMP-9 activity 
and NO production by suppressing the expression of MMP-9 and iNOS. And tetrandrine 
without evident toxicity on primary rat mesangial cells at anti-inflammatory state.


Key word: matrix metalloproteinase-9, mesangial cell, inducible nitric oxide synthase, 
tetradrine
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Mycophenolic Acid Reduces MAPK Activation and Fibronectin Synthesis 
in Human Proximal Renal Tubular Epithelial Cells (PTEC) Induced by 
Anti-DNA Antibodies  Daniel Tak Mao Chan, Claudia Y. C. Ng, Susan Yung.  
Department of Medicine, University of Hong Kong, Hong Kong SAR. 


Tubulo-interstitial inflammation and fibrosis correlate with renal prognosis. We 
investigated the effect of human polyclonal anti-DNA antibodies and mycophenolic acid 
(MPA) on fibronectin (FN) and cytokine synthesis in PTEC.


Polyclonal anti-DNA antibodies were isolated from the sera of 15 patients with lupus 
nephritis using affinity chromatography. Confluent, growth arrested PTEC were incubated 
with either control IgG or anti-DNA antibodies (10 µg/ml) for durations of up to 48h, in 
the presence or absence of MPA (5µg/ml). Anti-DNA antibodies induced a 2-fold increase 
in FN secretion in a time-dependent manner (P<0.05 at 48 h, compared to control IgG). 
Addition of exogenous FN to PTEC induced IL-6 secretion by 57% (P<0.05). The induction 
of FN synthesis by anti-DNA antibodies was associated with ERK, p38 MAPK and JNK 
activation, and also the induction of TGF-β1, IL-6, IL-8 and MCP-1 secretion (P<0.05, 
for all compared to control IgG). Inhibition of ERK, p38 MAPK and JNK in PTEC with 
PD98059, SB203580 and SP600125 respectively prior to addition of anti-DNA antibodies 
showed that all three signaling pathways contributed to FN synthesis. MPA significantly 
reduced anti-DNA antibody-induced activation of ERK, p38 MAPK and JNK by 25%, 
52% and 36% respectively (P<0.05 for all), and it also reduced FN secretion by 35% 
(P<0.01).


Our data demonstrate that human polyclonal anti-DNA antibodies induce FN and 
proinflammatory cytokine synthesis in PTEC through activation of MAPK pathways, 
thereby contributing to amplification of interstitial inflammation and matrix deposition, 
and that these changes are ameliorated by MPA.


Disclosure of Financial Relationships: nothing to disclose 


PUB146 


Thrombin Stimulates Synthesis of M-CSF, GM-CSF, and MCP-1 in Human 
Proximal Tubular Epithelial Cells (PTEC) in Culture  Yuko Shimaya, 
Takeshi Fujita, Hideaki Yamabe, Michiko Shimada, Reiichi Murakami, Norio 
Nakamura, Ken Okumura.  Nephrology, Hirosaki University Hospital, Hirosaki, 
Aomori, Japan. 


Thrombin has various biological effects besides the roles in the hemostatic mechanism. 
Urinary procoagulant activity has been demonstrated in glomerular disease and its roles 
in tubulointerstitial injury have been suggested. It has been demonstrated that thrombin 
exists in urine of the patients with glomerulonephritis. We hypothesize that thrombin 
enhances the production of M-CSF, GM-CSF, and MCP-1 by PTEC. We also examined the 
effect of argatroban, which is a synthetic thrombin inhibitor in the production of M-CSF, 
GM-CSF, and MCP-1. Cultured human PTEC were used from 4 th to 6 th passage and 
were incubated with serum free media for 24-72 hours. M-CSF, GM-CSF, and MCP-1 
in the cell supernatants were measured by ELISA. The levels of these chemokines were 
significantly increased with thrombin (0.5-5.0U/ml) in a dose and time dependent manner 
(M-CSF; control for 72 hour: 11.20±1.90pg/microg cell protein vs 5u/ml thrombin for 
72 hour:59.53±22.36 pg/microg cell protein, p<0.001, GM-CSF; control for 72 hour: 
0.062±0.027 pg/microg cell protein vs 5u/ml thrombin for 72 hour: 2.377±0.826 pg/
microg cell protein, p<0.001, MCP-1; control for 72 hour: 0.04±0.01 pg/microg cell protein 
vs 5u/ml thrombin for 72 hour: 0.61±0.44pg/microg cell protein, p<0.05). Argatroban 
(1µM) reduced the levels of M-CSF, GM-CSF, and MCP-1 stimulated by thrombin. It 
is concluded that thrombin stimulated the production of M-CSF, GM-CSF, and MCP-1 
by cultured PTEC, and the blood coagulation process may be closely related with the 
cytokines expression. The use of anticoagulant is rational to reduce the tubulointerstitial 
injury in glomerulonephritis.
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Angiotensin Mediated NFκB Activation: Role of NADPH Oxidase and ETS-
1  Siddhartha S. Ghosh, Domenic A. Sica, Don Farthing, Christine Farthing, 
Todd W. B. Gehr.  Nephrology, VCU, Richmond, VA. 


The transcription factor ETS-1 (E26 transformation-specific sequence) has been shown 
to play an important role in inflammation. Angiotensin II (Ang II) has been known to 
increase expression of ETS-1 and activate NFκB in mesangial cells. Studies have shown 
that activation of NFκB by Ang II is mediated by canonical and non canonical pathways. 
In the canonical pathway the processed form of p105 generates p65/p50 complex in the 
nucleus whereas in the non-canonical NF-kB pathway, IKKα mediated phosphorylaton 
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of p100 generate p52 complexes in the nucleus. It has been shown that NADPH oxidase 
plays a major role in Ang II mediated inflammation and NFκB activation. In this study 
investigated the role of NADPH oxidase and ETS-1 in Ang II mediated NFκB activation. 
Mesangial cells were serum starved for 48 hours and treated with 1 µM Ang II for 30 
minutes. Protein expression was measured by western blots. The data were compared with 
non treated cells. Compared to untreated cells the Ang II treated cells had a 42% and 39% 
increase in nuclear p65 and p52 protein expression, respectively. There was 33% increase 
in nuclear ETS-1 and the membrane fraction showed a 3 fold increase in NADPH oxidase 
activity. Western blots of membrane protein from Ang II treated cells also showed increased 
expression of gp91 phox and p47 phox. In a separate experiment when cells were treated 
with the NADPH oxidase inhibitor apocyanin (50 µM) and stimulated with Ang II there was 
a 26% decrease in nuclear p65 expression but expression of p52 remained unchanged and 
NADPH oxidase activity decreased significantly (p<005). However, nuclear and cytosolic 
ETS protein remained unchanged. When the cells were pretreated with losartan (10 µM) 
there was a 27%, 32% and 20% decrease in nuclear p65 and p52 and ETS-1 protein, 
respectively. When mesangial cells were transfected with ETS-1 decoyoligonucleotide 
and treated with AngII there was a 15% decrease in nuclear translocation of p52 (p <0.05) 
but not p65. These experiments show that AngII treatment increases nuclear translocation 
of both p65 and p52 with translocation of p65 dependent on NADPH oxidase and p52 
translocation dependent on ETS-1.
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Contrast Study of Clinicopathology and Expression of MCP-1 and MIF 
in IgA Nephropathy and Henoch-Schönlein Purpura Nephritis  Ye Tao, 
Hong Bo, Xue Rong Wang, Zhang Xu Hu.  Division of Nephrology, West China 
Hospital of Sichuan University, Chengdu, Sichuan, China. 


Objective: To compare the clinicopathological finding of Henoch-Schönlein purpura 
nephritis (HSPN) and IgA Nephropathy (IgAN), to detect the levels and expression of 
monocyte chemoattractant protein-1 (MCP-1) and macrophage migration inhibitory 
factor (MIF) in ranal tissues. Material and Methods: The clinical manifestaions and 
renal pathological fingdings with forty-eight patients with HSPN and sixty-five patients 
with IgAN were collected. Renal pathological changes were semiquantitatively graded. 
The serum samples of MCP-1 and MIF were measured in 10 healthy people and in 37 
patients (16 IgAN and 21 HSPN) by enzyme-linked immunosorbent assay (ELISA). The 
urine MCP-1 also was measured by ELISA. At the same time, the expression of MIF and 
MCP-1 in renal tissues were detected with the immunohistochemistry method. Results: 
The clinical manifestations including ages, serum creatinine, proteinuria and erythrocyturia 
were similar in HSPN and IgAN. The glomerular sclerosis index and the tubulointerstitial 
chronicity index were higher in IgAN than in HSPN. The rate of the crescent formation 
and capillary endothelial proliferation with HSPN was higher than IgAN. There were no 
statistical differences in the serum levels of MIF and MCP-1 among HSPN, IgAN and 
normal healthy people. But the urine concentration of MCP-1 in the patients were higher 
than the control group.At the same time the urine concentration of MCP-1 in patients with 
HSPN was higher than IgAN. The expressions of MIF and MCP-1 in renal tissues of HSPN 
and IgAN groups were higher than normal control group. And the urine MCP-1 gave positive 
correlation with mesangial proliferation and the tubulointerstitial chronicity index in HSPN 
and IgAN. Conclusion: The clinical manifestations were similar in patients with HSPN 
and IgAN. In renal pathological aspects, there was more serious chronic pathologic index 
in IgAN, but there was more serious pathologic findings in HSPN. Renal MIF and MCP-1 
is markedly up-regulated in HSPN and IgAN. The urine concentration of MCP-1 in HSPN 
was higher than IgAN. The level of urine MCP-1 reflected renal pathologic lesions.
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Neutrophil Degranulation and Complement Release in ANCA-Associated 
Vasculitis – An In Vitro Study  Sophie Ohlsson,1 Lillemor Skattum,2 Lennart 
Truedsson,2 Kerstin W. Westman,1 Thomas Hellmark.1  1Nephrology, Clinical 
Sciences, Lund, Sweden; 2Clinical Immunology, Laboratory Medicine, Lund, 
Sweden. 


Objective: Could ANCA-induced release of complement activating molecules 
from neutrophils (PMN) be part of the pathogenesis in ANCA-associated vasculitis 
(AASV)? Background: In animal models, transfer of anti-MPO ANCA induces acute 
glomerulonephritis. Blocking key complement factors like C3 and C5 inhibits the 
induction. PMN activated by ANCA release properdin, a substance capable of activating the 
complement cascade via the alternative pathway. Methods: The release of properdin, FCN1, 
factor B, C3 and well defined markers of the different granules, was studied in PMN taken 
from 6 healthy controls and 4 patients with AASV. The sub cellular localization of these 
molecules was also investigated. PMN were purified and exposed to nitrogen cavitation, 
either directly or after stimulation with FMLP, PMA or ANCA at 37°C. The cavitate was 
then separated on a percoll gradient – allowing collection of the different granules. ELISA 
and western blot was used for protein detection and quantitation. In the release assay, cells 
were stimulated at 37°C, before they were pelletted and the supernatant taken off. The 
cells were then lyzed in high salt ELISA buffer containing the protease inhibitor PMSF. 
(Preliminary results: factor B is localized in secondary granules, whereas properdin is 
present in specific granules in healthy controls, but more prominent in secretory vesicles 
and in the membrane in patients. C3 was also present in secretory vesicles, and in patients 
it could be localized to primary granules. Upon stimulation of PMN with FMLP, PMA or 
ANCA, degranulation pattern and release of complement factors was compared between 
healthy controls and patients with AASV.


Conclusions: PMN contain alternative pathway complement factors. The subcellular 
localization of these complement factors, and also the PMN degranulation pattern, differ 
between patients and healthy controls.
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The In Vitro Influence of Nutritional Compounds on Inflammatory Markers 
and Tissue Factor in Chronic Kidney Disease  Cecilia M. Shing,1 Murray J. 
Adams,1 Robert G. Fassett,2 Jeff S. Coombes.3  1School of Human Life Sciences, 
University of Tasmania, Launceston, TAS, Australia; 2Renal Medicine, Royal 
Brisbane and Womens Hospital, Brisbane, QLD, Australia; 3School of Human 
Movement Studies, University of Queensland, Brisbane, QLD, Australia. 


Purpose: To determine the in vitro effectiveness of curcumin, fish oil and bovine 
colostrum to influence inflammatory markers associated with the progression of chronic 
kidney disease (CKD) and associated cardiovascular disease (CVD).


Methods: Peripheral blood mononuclear cells (PBMC) from CKD patients (n=13) 
and healthy controls (n=12) were cultured alone and with low and high doses of bovine 
colostrum, curcumin and fish oil. To stimulate the inflammatory process and increase TF 
expression, lipopolysaccharide (LPS) was added to PBMC cultures. IL-6, TNF-α, MCP-1, 
IL-8, C-reactive protein and TF were measured following 24 hours of exposure to each 
nutritional supplement.


Results: CRP levels were increased for all culture conditions for the CKD group 
compared to healthy controls. The production of CRP, MCP-1, TNF-alpha, IL-8, IL-6, IL-1 
beta by PBMC was inhibited by both low and high dose fish oil in CKD patients (p<0.05). 
LPS stimulated TF activity was increased in controls with bovine colostrum, curcumin 
and low dose fish oil (p<0.05), whereas in CKD patients LPS stimulated TF activity was 
increased only by high dose bovine colostrum (p<0.05).


Conclusions: PBMC from CKD patients were less sensitive to the effects of 
supplementation in triggering TF activity than healthy controls. The dose dependent 
inhibition of MCP-1 and other inflammatory markers by fish oil could prove beneficial in 
reducing the progression of CVD in CKD patients.
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Potentialisation of Repair of Renal Tubular Lesions by Combined Use of 
Novel Gammalactone Derivatives and Tumor Necrosis Factors  Michio 
Ishibashi,1 Masayuki Iwano,2 Kiyohide Fujimoto,1 Yasuhiko Ito,3 Yoshihiko 
Hirao,1 Yoshikatsu Kanai.4  1Department of Urology, Nara Medical University, 
Kashihara, Nara, Japan; 2Department of Internal Medicine, Nara Medical 
University, Kashihara, Nara, Japan; 3Department of Microbiology, Chubu 
University, Nagoya, Aichi, Japan; 4Department of Pharmacology, Osaka 
University Graduate School of Medicine, Suita, Osaka, Japan. 


The present study is to investigate whether combined use of TNF with novel synthetic 
gammalactone (r-Lact) was beneficial to repair UUO-induced tubular lesions with 
macrophage involvement. #1376 of r-Lact augmented the expression of rBAT, heavy 
chain of heterodimeric amino acid transporter on human macrophages, cultured with 
a corresponding human recombinant TNF-beta for 6 days. In the UUO-release model, 
obstruction was released by ureterouretrostomy and contra lateral nephrectomy (CNx) was 
done. After release of 14-days UUO with CNx in control animals, 8 weeks old male SD 
rats, plasma creatinine (Cr) level was improved from 4.8±0.6 mg/dl on day 2, 3.0±0.6 mg/
dl on day 4, and 2.8±0.4 mg/dl on day 5, to 2.2±0.1mg/dl on day 6 and 2.2±0.3 mg/dl on 
day 7. Each group (n=4) was treated daily with #1376 alone at the dose of 30mg/kg/day 
s.c., and the other Group (n=4) was treated with a combination of #1376 at the same dose 
and rat rTNF-alpha (R&D, Cat#510-RT) at the dose of 0.5ug i.p. alternatively throughout 
the observation. All animals were alive and had weight gain. Recovery of plasma Cr level 
at day 6 of both groups was significantly improved, compared with that of control animals. 
Animals with #1376 plus rat rTNF-alpha showed a better Cr level than that of animals with 
#1376 alone (1.22±0.12 vs. 1.45±0.25), and tubular dilatation in the combination group 
was significantly ameliorated than #1376 alone group. In both, rBAT- and phospho-NF-
kB p65-positive macrophages/DCs were selectively located peritubular capillary space 
and regenerating dilated tubule. Macrophages/DCs expressing phospho-NF-kB p65 were 
dominantly found in the combined group. In conclusion, beneficial effect of TNF combined 
with #1376 of r-Lact on repair process of tubular lesions was selectively observed, although 
target molecules had not been determined.
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Podocytes Are a Significant Source of Complement (C’) Alternative 
Pathway Proteins in the Kidney. Study of Its Regulation by the CD40 
Signaling Pathway  P. Auguste,1 J. Villeneuve,1 J. Claudéon,1 A. Dewitte,1 C. 
Rigothier,1 C. Combe,1 P. A. Bidaud,1 S. Lepreux,1 B. Hastoy,1 M. A. Saleem,2 
J. Ripoche,1 C. Combe.1  1INSERM 889, Université Bordeaux 2, Bordeaux, 
France; 2Children’s Renal Unit and Academic Renal Unit, University of Bristol, 
Bristol, United Kingdom. 


The contribution of local C’ protein synthesis to renal injuries associated with ischemia 
reperfusion, proteinuria or in kidney graft survival has been emphasized. There is an 
important need to identify cellular sources of C’ production in the kidney, and the regulation 
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of C’ production. Tubular Epithelial Cells (TEC) synthesize C3. This production is regulated 
by CD154, the ligand of CD40, a key mediator of inflammation. We have studied the 
synthesis of C’ alternative pathway proteins C3, factor B and factor H in podocytes and 
TEC and its regulation by CD154.


Methods A conditionally immortalized human podocyte cell line and the HK2 TEC 
line were used. CD40 expression was studied by flow cytometry, Western blotting (WB) 
and immunofluorescence (IF). C’ proteins C3, B and H were measured by ELISA. The 
signaling pathways activated by the triggering of CD40 were performed by WB (mitogen-
activated protein kinase (MAPK) and AKT) or by IF (NF-κB).


Results CD40 was expressed by podocytes and also on normal kidney sections. CD40 
expression was reinforced by stimulation with IL1-β, TNFα and Interferon γ. The triggering 
of CD40 by CD154 activated NF-κB, MAPK, and AKT pathways. Similar results were found 
on HK2 cells. Podocytes produced C3 (1µg/150000 cells), factors B (3-6ng/150000 cells) 
and H (25-35ng/150000 cells), all levels much higher than in HK2 cells. C3, factors B and 
H synthesis were increased by CD154 and glucocorticoids inhibited these inductions.


Discussion In vitro, podocytes are an important source of the C’ alternative pathway 
proteins C3, factors B and H, suggesting that they contribute to local C’ synthesis in 
the kidney. CD40 triggering by CD154 elicited activation of NF-κB, MAPK, and AKT, 
intracellular pathways linked to pro-inflammatory signaling. The control of the production 
of C’ alternative pathway proteins by CD154 in podocytes and TECs highlights a new 
regulatory pathway for kidney inflammation.
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Role of Toll-Like Receptor 4 (TLR4) in High Glucose (HG) Induction of 
MCP1 in Mouse Proximal Tubular Epithelial (MCT) Cells  Kavithalakshmi 
Sataranatarajan, Denis Feliers, Manli Li, Myung Ja Lee, Meenalakshmi M. 
Mariappan, Goutam G. Choudhury, Balakuntalam S. Kasinath.  Medicine/
Nephrology, University of Texas Health Science Center, San Antonio, TX. 


Increased expression of MCP1, a chemokine for macrophages, and macrophage 
infiltration are seen in renal parenchyma in diabetes. These parameters were abrogated in 
mice with non-functional mutant TLR4 (ASN 2008). We examined role of TLR4 in high 
glucose (30 mM, HG)-induced MCP1 expression in MCT cells in comparison with control 
(5 mM glucose). ELISA showed that HG, but not equimolar mannitol, induced 30% increase 
in MCP1 secretion at 24 hrs (p<0.001). By real time RT-PCR assay a 12-fold increment 
on MCP1 mRNA was seen with HG relative to control at 24 hrs. MCT cells transfected 
with siRNA for TLR4, but not control scrambled RNA, decreased HG-induced increase in 
MCP1 expression (p<0.01). HG regulation of TLR4 signaling was studied. Activation of 
TLR4 involves its binding with CD14, MD2 and MyD88 proteins. Immunoprecipitation 
and immunoblotting showed that HG rapidly augmented association of CD14, MD2 and 
MyD88 with TLR4 within 5-30 min. MyD88 is involved in one of the two major branches 
of TLR4 intracellular signaling that activate NFkB. Transfection of MCT cells with siRNA 
for MyD88, but not scrambled RNA, abrogated HG-induced MCP1 (p<0.001). HG also 
promoted association of TLR4 with TRIF suggesting activation of non-MyD88 pathway 
as well. Next, we examined role of NFkB activation in HG-treated cells. In a gel mobility 
shift assay, HG augmented association of a labeled probe containing NFkB binding site 
with nuclear proteins by 15 min that was inhibited by cold oligo but not by mutant oligo; 
the protein-DNA complex was supershifted with antibody against p65 subunit of NFkB. 
Similar data were obtained with p50 subunit of NFkB. Our data demonstrate that in MCT 
cells: (1) HG increases the association of TLR4 with MD2, CD14 and MyD88 and activates 
it. (2) HG-induced MCP1 expression requires activation of TLR4 and MyD88. (3) NFkB is 
activated by HG in MCT cells. These data suggest that TLR4 activation and signaling via 
MyD88 pathway contributes to increased MCP1 expression in the kidney in diabetes.
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Relative Impact of ANCA Source and Neutrophil Donor on the Neutrophil 
Response to ANCA Stimulation  Lorraine Harper, Julie Williams, Hamad 
Al Nuaimi, Lalit Pallan, Anne-Margreet De Jong, Nadia Sarween, Eleanor 
Jesky, Neil Holden, Caroline O. S. Savage, Mark A. Little.  Renal Institute of 
Birmingham, University of Birmingham, United Kingdom. 


The function of primed neutrophils is altered by ANCA, this observation being central 
to the paradigm of ANCA pathogenicity. Anecdotal observations suggest the effect of ANCA 
from different patients on neutrophil function is not uniform. We aimed to investigate factors 
contributing to this variability and to explore association with clinical phenotype.


Firstly, we combined results from >800 assays measuring superoxide release, 
degranulation and static adhesion induced by ANCA samples from 26 randomly selected 
patients with vasculitis. We used a general linear model approach to investigate the 
relative effects of ANCA source, neutrophil donor and ANCA specificity, controlling for 
experimental operator. The greatest source of variation was the neutrophil donor, followed 
by the ANCA source, with no effect of ANCA specificity. We then repeated the assays in 
9 different healthy neutrophil donors using the same 26 samples and again found that the 
greatest source of variation was the neutrophil donor, with some donors responding well 
in one assay but not another. There was also an interaction between the ANCA source and 
the neutrophil donor, suggesting that certain neutrophil donors respond particularly well 
to certain ANCA samples. We then ranked the response of the 26 samples and correlated 
this with the clinical phenotype of the patients from whom the samples were taken. Apart 
from weak correlations between degranulation and the presence of granulomatous disease, 
and between high superoxide release and mild disease, assay results correlated poorly with 
clinical phenotype.


This is consistent with the conclusion that variation in neutrophil properties determines 
the response to ANCA. Studies are underway to address this issue using neutrophils from 
patients with vasculitis.
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Characterization of Lesional T-Cells in ANCA-Associated Vasculitis  
Benjamin Wilde,1,2 Pieter van Paassen,1 Jan Damoiseaux,1 Petra Heerings-
Rewinkel,1 Henk van Rie,1 Oliver Witzke,2 Jan-Willem Cohen Tervaert.1  
1Department of Internal Medicine, Division of Clinical and Experimental 
Immunology, University Hospital Maastricht, Netherlands; 2Department of 
Nephrology, University Duisburg-Essen, Germany. 


Aim: T-cells are involved in disease mechanisms of ANCA-associated vasculitis (AAV). 
Whereas circulating T-cells have been characterized well, less is known on lesional T-cells 
in active disease. In this study, lesional T-cells subsets are investigated in AAV.


Method: 25 patients with biopsy-proven AAV and 5 healthy controls (HC) with normal 
renal histology were included. Renal biopsies were stained for T-cells using a pan T-cell 
marker (CD3). These T-cells were further characterized by specific stainings for T-cell 
subsets such as T-helper-cells (CD4), cytotoxic T-cells (CD8), regulatory T-cells (FoxP3) 
and Th17 cells (IL-17). The cellular infiltrate was graded semiquantitatively from 0+ 
(=absence of cells) to 3+ (=numerous cells). An absolute count was performed for positive 
cells within the glomeruli.


Results: Patients’ biopsies contained an average of 12 ±4 glomeruli, whereas 11 ±3 
glomeruli were found in HC. An average of 0.3 ±0.1 cell/glom expressed CD3 in patients 
while these cells were less often found in HC (0.1 ±0.7 cell/glom). Focal interstitial cellular 
infiltrates were observed in patients’ biopsies. Interstitial infiltration with CD3+ T-cells was 
assessed at an average of 1+; but some glomeruli and tubuli were surrounded by numerous 
(3+) T-cells forming clusters, whereas other glomeruli/tubuli were unaffected. The severity 
of T-cell infiltration correlated with serum creatinine levels at the time of the biopsy (r=0.53, 
p<0.05). Further characterization of T-cells by triple-immunofluorescence revealed that 
the majority of CD4+ T-helper-cells lacked CD28 as well as perforin expression. FoxP3+ 
Tregs and Th17 cells were present within T-cell clusters.


Conclusion: T-cells participate in renal inflammation in AAV. Furthermore, most of 
these T-cells were terminally differentiated memory T-cells as they were lacking CD28. 
Moreover, it is demonstrated for the first time that FoxP3 Tregs and Th17 cells are present 
in active renal lesions related to AAV.
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Increased Inflammatory Response Is Seen in Cancer Patients with End 
Stage Renal Disease. Implications in Thrombotic Risk Stratification  Vinod 
K. Bansal,1 Josephine Cunanan,2 Melanie Clark,2 Debra Hoppensteadt,2 Jawed 
Fareed.2  1Nephrology, Loyola University Medical Center, Maywwood, IL; 
2Pathology, Loyola University Medical Center, Maywood, IL. 


Upregulation of inflammatory mediators such as C-reactive protein (CRP), interleukin 
–1 beta (IL-1b) in patients with cancer is known to mediate a hypercoagulable state. Cancer 
patients who harbor such inflammatory conditions as end stage renal disease (ESRD), 
diabetes mellitus (DM) and hypertension (HT) may be at an added risk of thrombotic 
complications. Baseline plasma samples from patients with ESRD and cancer (n=42) 
were collected. The samples were analyzed for various inflammatory parameters such as 
monocyte chemotactic protein-1 (MCP-1), CRP, nitric oxide (NO), β2 microglobulin (β2 m), 
tissue factor pathway inhibitor (TFPI), CD40 ligand (CD40L), thrombomodulin (TM) and 
p-selectin (P-S) and tissue factor (TF) using ELISA methods. Parameters such as MCP-1, 
CRP, NO, β2 microglobulin, TFPI, CD40L, TM and p-selectin were markedly increased. 
The relative increase in various mediators ranged 30% - 250% of the normal levels, with 
MCP-1 and C D40L showing the highest levels. The increased levels of these inflammatory 
markers may result in an increased thrombotic risk in these patients. Marked inflammatory 
response is seen in ESRD patients. This inflammatory response is due to the upregulation 
various mechanisms responsible for the enhanced synthesis of these mediators. Furthermore, 
these mediators are also responsible for the enhanced thrombogenesis in malignancy.
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Structural and Functional Effects of Nanoparticle Exposure on Renal 
Epithelial Cell Function  A. Banga,1 A. D. Amos,1 E. A. Chernoff,1 X. Lai,2 F. 
A. Witzmann,2 B. L. Blazer-Yost.1,2  1Dept. Biology, IUPUI, Indianapolis, IN; 
2Dept. Cellular & Integrative Physiology, IUSM, Indianapolis, IN. 


Carbon nanoparticles (CNP) are important components of the expanding 
nanotechnology field. Increasing production of nanoscale materials will lead to increases 
in occupational, environmental and clinical exposures. We hypothesized that exposure 
of epithelial cells to CNPs such as fullerenes (C60), single-walled nanotubes (SWCNT) 
and multi-walled nanotubes (MWCNT), may alter the function of barrier epithelia. The 
effect of 48 hour exposure to a 6 order of magnitude dose range (100 – 0.001 µg/ml) of 
each of three different CNPs was studied in a cell culture model of the renal principal cell 
type (mpkCCDcl4). Electrophysiological techniques were used to study transepithelial 
ion transport and the barrier function expressed as TransEpithelial Electrical Resistance 
(TEER). At the highest concentration (100 µg/ml), MWCNT showed a 54% decrease in 
TEER; SWCNT and fullerenes were without effect. Surprisingly, exposure to low levels 
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(10 and 1 ng/ml) of each CNP caused a significant decrease in TEER. TEER after exposure, 
while significantly lower, was still > 750 Ω.cm2 consistent with an intact, high resistance 
epithelium. The ion transport response to vasopressin was not altered by CNP exposure. 
Lactate dehydrogenase release, a measure of general cellular injury and toxicity, did not 
change after CNP exposure. After exposure to 100 µg/ml, 35 proteins were differentially 
expressed. The altered proteins are components of pathways involved in differentiation, 
cell survival, apoptosis, cell cycle, DNA replication, protein folding, RNA splicing and 
endocytosis. At high exposure levels, morphological studies showed accumulation of 
F-actin around the CNP agglomerates and nuclear proliferation at these sites indicating 
focal effects on proliferative activity. Our results indicate subtle changes in response to 
physiologically significant nanoparticle concentrations could, in vivo, be manifested as 
changes in transcellular permeability and/or cellular proliferation. Such effects could alter 
tissue function, particularly in transporting barrier epithelial cells.
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Effects of Human Myeloma Immunoglobulin Light Chains in Mouse Kidney  
Altaf M. Khan, Min Li, Kristine E. Gullo, Wei Cai, Eric E. Simon, Vecihi 
Batuman.  Section of Nephrology and Hypertension, Department of Medicine, 
Tulane University, School of Medicine, New Orleans, LA. 


We developed a light chain (LC) protein-overload state in mice to further dissect 
the molecular mechanisms of renal involvement in myeloma. Human LCs were isolated 
and purified from the urine of myeloma patients with modest renal insufficiency. Intact 
or uninephrectomized male mice (C57BL/6, 8-10-weeks-old) received intraperitoneal 
(IP) injections of k-LCs (1.5 mg/ml/day—low dose) or (100 mg/ml/day—high dose), 
respectively, for two weeks. Vehicle-treated, sham-operated, and uninephrectomized control 
animals received saline IP in place of LCs. Low-dose LC-treated mice had human LCs 
in their urine and showed a significant increase in monocyte chemoattractant protein-1 
(MCP-1) transcript in the kidney. High dose (100 mg/ml/day) k-LCs administration 
for up to two weeks to unilaterally nephrectomized mice induced tubule casts and 
crystal deposition in the kidneys. Histological examination revealed focal presence of 
intracytoplasmic rhomboid crystals within the proximal tubules, along with cytoskeletal 
and brush border membrane disruptions. Serum k-LC levels were dramatically increased 
in LC-treated unilaterally nephrectomized mice. Immuno-histochemistry using human 
k-LC antibodies confirmed LC containing casts in tubule lumens. High dose LC-treated 
mice also had significant rise in serum creatinine and tumor necrosis factor-a production 
and a marked increase in interleukin-6 and MCP-1 expression as well as apoptotic cell 
death in kidneys. These findings demonstrate that low-dose LC treatment resulted in a 
protein overload state and induced pro-inflammatory cytokines in the kidney. In contrast, 
high-dose LC treatment in uninephrectomized mice caused morphological and functional 
proximal tubule abnormalities similar to myeloma kidney. The spectrum of LC protein 
overload effects in low-dose vs high-dose LC models underscores the importance of LC 
burden and offers insight into pathophysiologic mechanisms in myeloma kidney as well 
as chronic kidney injury in general.
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Effect of Salvia Miltiorrhiza on the Renal Pathologal Change and the 
Expression of ACE and ACE2 in Rats of Aristolochic Acid Nephropathy  
Weiwei Wang, Jinyuan Zhang.  Jiming Hospital. 


Objective: A growing body of evidence has shown that aristolochic acid has direct 
cytotoxic effect, inducing renal tubular lesions and subsequent acellular interstitial fibrosis. 
In this experiment, we will investigate the effect of Salvia miltiorrhiza on the renal lesion and 
the expressions of angiotensin-convertion enzyme (ACE), angiotensin-convertion enzyme-2 
(ACE2) and cytokines in rats of aristolochic acid nephropathy. Methods: Wister rats were 
randomly divided into five groups. These five groups included the normal group, the model 
group, Rats were given the extracta of Caulis Aristolochiae Manshuriensis to establish the 
model of aristolochic acid nephropathy, and then administrated Salvia Miltiorrhiz 5 g.kg-
1.d-1, 10 g.kg-1.d-1, 15 g.kg-1.d-1. All these samples were got at week 12, 16, 20 and 24. 
The change of renal pathology was observed through the staining of HE, PAS and MASSON. 
Western blot were used to analyze the expression of ACE and ACE2, and RT-PCR was 
used to detect the levels of cytokines mRNA including AngII, TGF-β and PAI-1. Results: 
The renal tubulars in injured rats of aristolochic acid nephropathy, such as disappearance 
of brush border, cells degeneration and bare of basement membrane. There appeared of 
local artery wall thickening and mild fibrosis along with the experiment progress. The 
expressions of ACE was increased and ACE2 was decreased, and the mRNA expression 
of AngII, TGF-β and PAI-1was upregulated, especially in the expression of AngII. Salvia 
Miltiorrhiz could decrease the pathological change. Salvia Miltiorrhiz could downregulate 
the expression of ACE and AngII. Conclusion: Salvia Miltiorrhiz could ameliorate the renal 
lesion in rats of AAN by reducing the expression of ACE and increasing the ACE2 to inhibit 
the AngIIactivity and also reducing the levels of TGF-β1 mRNA and PAI-1 mRNA.
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Effect of Salvia Miltiorrhiza on the Aristolochic Acid-Induced Tumors in 
Rats  Weiwei Wang, Jinyuan Zhang.  Jimin Hospital. 


Objective: In our previous research, we had showed that Salvia miltiorrhiza could 
lessen the position of the kidney and might prevent the aristolochic acid-induced damage 
of the kidney. In this experiment, we will investigate the effect of Salvia miltiorrhiza on 


the aristolochic acid-induced tumors in rats. Methods: Wister rats, weight 180-200g, were 
randomly divided into five groups. These five groups included the normal group (the saline 
group), the model group (the aristolochic acid-induced group), the low dose of Salvia 
Miltiorrhiz (5 g.kg-1.d-1), the medium dose of Salvia Miltiorrhiz (10 g.kg-1.d-1) and the 
high dose of Salvia Miltiorrhiz (15 g.kg-1.d-1). Wister rats were given the extracta of Caulis 
Aristolochiae Manshuriensis, and then were administrated by Salvia Miltiorrhiz in different 
doses including 5 g.kg-1.d-1, 10 g.kg-1.d-1, 15 g.kg-1.d-1 for 12 to 24 weeks. All wister rats were 
sacrified at the end of the 12th, 16th, 20th, 24th week. The pathological changes of stomach, 
bladder and kidney were observed by the histological staining (the staining of HE). Results: 
At week 12, all these rats were induced by aristolochic acid, which was showed the different 
change in pathology. There appeared papillary hyperplasia or papilloma accompanied with 
epithelial dysplasia and even carcinoma in situ in gastric mucosa in aristolochic acid rats, 
especially in control group. It can be seen Multiple papilloma accompanied with epithelial 
dysplasia and Lymphocyte infiltration in Bladder mucosa in model rats. The pathological 
changes of stomach and bladder Mitigated after Salvia Miltiorrhiz intervention. The renal 
pathological change lccated in tubulars and interstitial, such as disappearance of brush 
border, cells degeneration and mild fibrosis along with the experiment progress. There was 
no obvious cancer performance found in the kidney. Conclusion: Salvia Miltiorrhiz could 
ameliorate the pathological changes of stomach and bladder in aristolochic acid-induced 
rats and it may have the anti-tumor effects.
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Transient Exposure to Bacterial Toll-Like Receptor 4 or -9 Agonists 
Modulates the Progression of Alport Nephropathy in Collagen4A3-Deficient 
Mice  Mi Ryu,1 Oliver Gross,2 Hans-Joachim Anders.1  1Medizinische Poliklinik, 
University of Munich, Munich, Germany; 2Dept. of Neprhology, University of 
Goettingen, Goettingen, Germany. 


Alport syndrome is a hereditary type of progressive glomerulosclerosis resulting from 
a genetic defect in collagen 4A chains of the glomerular basement membrane. The factors 
that determine the progression of Alport nephropathy remain poorly defined. Transient 
infections are known to drive the progression of immune-mediated nephropathies and we 
speculated the same for Alport nephropathy, e.g. by activating renal immune cell infiltrates 
towards proinflammatory phenotypes.


We injected collagen4A3-deficient or wild-type mice either with saline, 10 ug LPS or 
40 ug CpG-DNA on alternate days from day 28 to 42 days of age.


Mean survival was 76 days in the saline and LPS group but was reduced to 46 days 
in the CpG group.


The same regimen did not affect the 100% survival in wild-type mice up to 100 days. 
Histopathologically, CpG exposure aggravated glomerulosclerosis at 6 weeks. Renal flow 
cytometry revealed that CpG exposure significantly increased the numbers of renal CD45+ 
leukocytes, i.e. CD8 T cells and F4/80+/CD11c- macrophages as compared to LPS- or 
saline-treated collagen4A3-deficient mice. Renal neutrophils or CD11c+ cells were not 
affected. Renal mRNA analysis revealed that CpG but not LPS significantly increased 
iNOS expression, a proinflammatory macrophage phenotype marker.


Together, CpG DNA increases the number of renal T cells and macrophages, induced 
iNOS expression, accelerated glomerulosclerosis, and decreased life span in murine 
Alport nephropathy while none of these effects was observed with exposure to LPS. Thus, 
bacterial products have different potentials to trigger the progression of Alport nephropathy 
and bacterial CpG-DNA drives Alport nephropathy by inducing proinflammatory 
macrophages.
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A Novel Method for Isolating Podocytes Utilizing Magnetic Cell Sorting  
Kiyotaka Nagahama,1 Ayumi Murakami,1 Yutaka Yamaguchi,2 Yoji Nagashima,1 
Ichiro Aoki.1  1Department of Pathology, Yokohama City University School of 
Medicine, Yokohama, Kanagawa, Japan; 2Department of Pathology, Kashiwa 
Hospital, Jikei University, Kashiwa, Chiba, Japan. 


[Introduction] Podocytes play a key role in the pathophysiology of a variety of 
glomerular diseases. However, the underlying mechanisms of podocyte dysfunction 
resulting in developing proteinuria is not fully understood partly due to lack of appropriate 
strategy for purifying podocytes from mice. Here we demonstrate a novel method for 
isolating podocytes from mice using magnetic cell sorting with anti-nephrin antibody. 
[Methods] Minced into small pieces with scalpels, mouse kidneys were digested with 
2.0mg/ml of collagenase I, then passed through a cell strainer with 100-µm nylon mesh. 
Filtered tissues were subsequently digested with collagenase I, dispase II, and trypsin, 
then passed through 65-µm mesh to obtain single cells. After depletion of endothelial cells 
with biotin-anti-CD31 antibody and streptavidin-conjugated microbeads, the cells were 
incubated with rabbit anti-nephrin antibody, then followed by labeling with anti-rabbit 
antibody microbeads. Positively sorted cells were finally collected using a magnetic stand 
as podocyte-enriched fractions. mRNA was extracted from the sorted cells and subjected to 
reverse transcriptase reaction to obtain cDNA, then real-time PCR analysis was performed. 
Protein was also extracted for immunoblotting analysis. [Results] Nephrin-positive fractions 
showed significantly higher mRNA expression of podocyte specific markers including 
Nphs1 and Nphs2 compared to nephrin-negative fractions. In contrast, expression levels 
of several molecules specific for endothelial, mesangial and tubular epithelial cells were 
significantly low in the positive fractions. [Conclusion] These results suggest that our novel 
method isolates highly purified podocytes thus could be of great use to elucidate cellular 
events in podocytes during proteinuric state. Of note, our new approach would be preferable 
to conventional sieving methods for preparing freshly isolated podocytes because no tissue 
culture process is required.
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Effect of microRNA Inhibitor Locked Nucleic Acid AntimiR-192 on Mouse 
Models of Diabetic Nephropathy  Sumanth Putta,1,2 Mitsuo Kato,1 Linda 
Lanting,1 Guangdong Sun,1 Rama Natarajan.1,2  1Division of Diabetes, City of 
Hope Medical Center, Duarte, CA; 2Graduate School of Biological Sciences, 
City of Hope Medical Center, Duarte, CA. 


Diabetic nephropathy (DN), a major complication of diabetes is characterized by 
mesangial cell (MC) hypertrophy and increased extra cellular matrix (ECM) deposition. 
Little is known about the role of microRNAs (miRs) in DN. We reported that miR-192 
was upregulated by TGF-β in MC and in diabetic mice renal glomeruli and contributed 
to increased collagen accumulation by down regulating E-box repressors, ZEB1 and 
ZEB2 in upstream collagen enhancer. miR-192 seemed to also regulate other renal miRs 
(miR-216a/217) and downstream genes to promote ECM expression in MC in a signaling 
circuit including Akt kinase activation. Therefore, we now evaluated the effects of targeting 
miR-192 in vivo as a therapeutic approach for DN. Recent studies show that LNA modified 
antimiRs bind target RNAs with high potency, specificity, and in vivo biodistribution. We 
first delivered LNA-antimiR-192 (subcutaneous) in normal mice and evaluated efficacy at 
6 and 24hr post injection. We observed efficient accumulation of LNA-anti-miR in renal 
compartments of LNA injected mice compared to saline controls. Concomitantly, there 
was significant knockdown in renal miR-192, miR216a/217 (downstream miRs) levels and 
decreased Akt kinase activation, confirming the specificity and efficacy of the LNA-anti-
miR with in vivo delivery. Next we tested the effects of LNA-antimiR-192 on parameters 
of early DN in streptozotocin induced type 1 diabetic mice over a 2 week period. Results 
showed significant increase in miR-192 levels with reciprocal decrease in its target ZEB2 
in renal cortex of diabetic mice. These were significantly reversed in the LNA injected mice 
relative to controls. In addition, there was decreased Akt activation (Western blots), with 
decreased TGF-β and increased PTEN (Akt inhibitor) levels (immunostaining) in cortex 
of LNA injected mice. There was no toxicity with antimiRs in terms of serum profiles and 
glomerular histopathology. This LNA-antimiR treatment strategy could be developed as a 
novel therapy for progressive renal diseases such as DN.
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Calpain Externalization as an Unexpected Mechanism of Angiogenesis 
and Vascular Repair in Renal Disease  Béatrice Letavernier, Lara Zafrani, 
Emmanuel Letavernier, Joëlle Perez, Agnès Bellocq, Jean-Philippe Haymann, 
Laurent Baud.  INSERM U702, Hôpital Tenon, Paris, France. 


Progressive renal disease is associated with a loss of peritubular capillaries, leading to 
chronic ischemia and thereby fibrosis. This injury results from a failure in the expression 
of factors involved in capillary repair, such as VEGF. There is in vitro evidence that 
calpains, calcium-activated proteases, mediate VEGF-induced angiogenesis by modulating 
cytoskeletal organization in endothelial cells. Here, we examined the role of calpains in 
endothelial repair in vivo, in a model of glomerulonephritis induced by the injection of 
anti-GBM antiserum, comparing wild type (WT) and transgenic (TG) mice expressing high 
levels of calpastatin, a calpain-specific inhibitor. At the autologous phase, nephritic TG mice 
exhibited a greater mortality than nephritic WT mice, (survival rate at 3 weeks, 70 vs. 10 
%; n = 10; P < 0.005). This was preceded at 2 weeks by a marked exaggeration of renal 
function impairment (plasma urea 36.0 ± 3.2 vs. 16.9 ± 3.4 mmole/l; n = 4; P < 0.005), 


proteinuria and renal lesions. At that time, peritubular capillary loss was more marked. To 
identify underlying mechanisms, experiments were performed in vivo (vessel formation in 
matrigel plugs), ex vivo (aortic ring sprouting assay), and in vitro (endothelial tube formation 
in matrigel). All the experimental approaches confirmed that addition of angiogenic factors 
(VEGF or norepinephrine) increased and expression of calpastatin transgene decreased 
angiogenesis. But surprisingly, norepinephrine increased calpastatin expression in 
endothelial cells, thereby limiting intracellular calpain activity, while increasing calpain 
secretion into the extracellular milieu. Moreover, addition of calpain (0.25 to 2 µg/ml) to the 
extracellular milieu mimicked norepinephrine treatment in increasing capillary formation, 
partly by enhancing endothelial cell proliferation. This argues that extracellular calpains 
are more efficient in capillary repair than intracellular ones.


All together results indicate that manipulation of calpain externalization may have 
therapeutic implications to favor angiogenesis and protect kidney against chronic injury.
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Tranilast Attenuates Thioredoxin Interacting Protein (TXNIP), Oxidative 
Stress and Interstitial Fibrosis in a Model of Diabetic Nephropathy  Sih 
Min Tan,1 Weier Qi,1 Yuan Zhang,1 Darren J. Kelly.1,2  1Department of Medicine, 
University of Melbourne, St Vincent’s Hospital, Fitzroy, VIC, Australia; 2St. 
Vincent’s Institute of Medical Research, Fitzroy, VIC, Australia. 


Aims: To assess the role of txnip in mediating oxidative stress and fibrosis in diabetic 
nephropathy (DN). To assess tranilast’s role as an anti-oxidant in DN. Background: The 
thioredoxin-interacting protein (Txnip) gene is dramatically induced by high glucose. It acts 
as an endogenous inhibitor of the antioxidant, thioredoxin, and is believed to play a role in 
mediating oxidative stress and the upregulation of extracellular matrix proteins in diabetic 
nephropathy. Tranilast has been reported to attenuate structural and functional changes in 
a rat model of experimental diabetes mellitus. However, its effects on oxidative stress in 
DN remain to be elucidated. Methods: Heterozygous Ren-2 rats were induced diabetic by 
streptozotocin. After 6 weeks, rats were randomised to receive either vehicle or tranilast 
(200mg/kg/day) for 4 weeks. Rats were then sacrificed and kidney tissues were collected 
for molecular and histology analyses. Tubulointerstitial fibrosis (TIF) was assessed using 
Masson’s trichrome stain, Txnip protein levels were analysed using immunohistochemistry 
and superoxide levels were measured using a lucigenin-enhanced chemiluminescence 
assay. Albuminuria was assessed by a radioimmunoassay. Results: Diabetic animals 
demonstrated TIF, increased Txnip immunostaining in the tubules and albuminuria. Tranilast 
attenuated TIF (0.587 ± 0.08% vs 1.16 ± 0.1%; P < 0.0001) and Txnip immunostaining 
in the dilated tubules (1.07 ± 0.2% vs 2.30 ± 0.2%; P = 0.0001) in diabetic rats. Tranilast 
was also associated with a significant reduction in superoxide levels when compared with 
diabetic rats treated with vehicle (124 ± 6 AU vs 202 ± 5 AU; P = 0.0078). Furthermore, 
diabetic rats treated with Tranilast were associated with a reduction in albuminuria (3.27 
×/÷ 1.5mg/24hrs vs 6.16 ×/÷ 1.3mg/24hrs; P = 0.11). Conclusion: The anti-fibrotic drug 
tranilast not only attenuates TIF in a rat model of DN, but it is associated with a reduction 
in oxidative stress, possibly through the inhibition of Txnip expression.
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Gene-Specific Silencing of Cytochrome P450 2B1 (CYP 2B1) Gene 
Attenuates Anti-Fx1A Mediated Cytotoxicity to Glomerular Epithelial 
Cells (GEC)  Radhakrishna Baliga, Niu Tian, Istvan Arany.  Department of 
Pediatrics, University of Mississippi Medical Center, Jacksaon, MS. 


Reactive oxygen metabolites (ROM) are important mediators of anti-Fx1A induced 
Passive Heymann Nephritis (PHN) in rats which is a well established model of membranous 
nephropathy in humans. Utilizing CYP inhibitors we have demonstrated that CYP serves as 
an important source of ROM, and catalytic iron which participates in the generation of the 
hydroxyl radical leading to proteinuria (JASN 18:295A,2007).The purpose of the current 
study was to increase the specificity of our observation by alteration of the CYP 2B1 gene 
expression in the GEC treated with anti-Fx1A and freshly prepared human serum as a source 
of complement. Cultured GEC have low basal expression of CYP 2B1 as determined by 
real time RT-PCR and western blot analysis. Hence all our experiments were performed 
utilizing the GEC CYP 2B1 cell line that we cloned by stably transfecting GEC with the 
rat CYP 2B1 cDNA (gift of Dr.Waxman, Boston University) Transfection of the GEC 
with the CYP 2B1 siRNA showed significant decrease in the CYP2B1 mRNA and the 
protein expression. CYP2B1gene silencing prevented the marked increase in the anti-Fx1A 
mediated ROM generation and significantly attenuated the cytotoxicity.Caspase 3 activity 
which is a marker of apoptotic cell death was significantly reduced in the CYP 2B1 gene 
silenced GEC when compared to the wild type cells exposed to anti-Fx1A. We calculated 
the effects of silencing of CYP 2B1 on anti-Fx1A induced ROM generation, LDH release 
and Caspase 3 activity as % of changes induced by anti-Fx1A in native controls.
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Appropriate scrambled siRNA were employed and showed changes consistent with 
anti-Fx1A alone (data not shown). Our data thus further emphasizes the crucial role of CYP 
2B1 as a source of ROM in anti-Fx1A induced PHN.
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Acute Glomerular Toxicity of Urinary Light Chains from Amyloidosis 
Patients  Mukut Sharma, Megan Bright, Seth Truran, Brittany Schlundt, Hari 
Parameswaran, Virginia J. Savin, Raymond Q. Migrino.  Medicine, Medical 
College of Wisconsin, Milwaukee, WI. 


Light chain amyloidosis (AL) is a fatal disease with abnormal production and deposition 
of immunoglobulin light chains (LC) leading to multiorgan (kidneys, heart, liver, spleen 
and nerves) dysfunction. The mechanisms of LC-mediated injury and tissue specificity of 
LCs are not well understood. Renal dysfunction in AL is characterized by albuminuria but 
it remains unclear whether renal injury is caused by direct effect of LCs or by complex 
fibril deposits. We hypothesized that amyloidogenic light chains damage the glomerular 
filtration barrier.


We studied the effect of LC preparations from two AL patients AL1 (tongue biopsy 
amyloid) and AL2 (hip joint biopsy amyloid) on glomerular filtration barrier. Staging studies 
including ECG and cardiac MRI indicated greater cardiac involvement in AL1. Urinary 
kappa LCs were AL2 (1873 mg/day) > AL1 (502 mg/day).


Urinary LCs were purified using affinity chromatography, membrane filtration and 
electrophoresis. The effect of LCs on glomerular filtration barrier was determined in masked 
experiments using an in vitro assay of albumin permeability (Palb). Blue gel affinity-bound 
fraction of the urine was used as control. Isolated rat glomeruli were incubated with LC 
preparations (1-40 µg/mL) for 15 minutes at 37°C. Results are shown in Table 1.
Table 1
 Palb±SEM
 AL1 AL2
Control 0.00±0.11 0.00±0.1
LC 1µg/mL 0.02±0.06 -0.1±0.06
LC 5µg/mL 0.29±0.05*# 0.08±0.15
LC 10µg/mL 0.32±0.02* 0.32±0.1*
LC 20µg/mL 0.49±0.11* 0.56±0.063*
LC 40µg/mL 0.69±0.15* 0.63±0.06*
*, P<0.05 vs.Control; #, P< 0.05 vs. AL2


These novel results show an immediate increase in Palb indicating an interaction 
between glomerular cells and amyloid LCs and acute glomerular toxicity in the absence 
of fibrillar amyloid deposition. Palb assay may be useful in understanding the biochemical 
characteristics, biological effects, and tissue/cell specificity of amyloid LCs.
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Aliskiren Retards Progression of Renal Lesions in a Mouse Model of 
HIVAN by Modulating mTOR Pathway  Dileep Kumar,1,2 Sandeep Magoon,1,2 
Krishnan Hoglangi,1,2 Asma Madad,1 Guohua Ding,1 Pravin C. Singhal.1,2  
1Immunology, Feinstein Institute for Medical Research, Manhasset, NY; 
2Medicine, Long Isaland Jewish Medical Center, New Hyde Park, NY. 


Renin Angiotensin System has been reported to contribute to the development and the 
progression of renal lesions in HIVAN. Therapeutic strategies, including inhibition of the 
action or production of Ang II are being used to slow down the progression of HIVAN. In 
the present study, we evaluated the effect of aliskiren, a selcective inhibitor of renin, on 
the progression of HIVAN.


Four weeks old 12 Vpr mice (a gift from Prof. Jeffery Kopp, NIH) receiving doxycycline 
(Doxy, in their drinking water) were implanted miniosomotic pumps (containing either 
aliskiren, 50 mg/Kg/day [ADM, aliskiren + Doxy receiving mice) or saline [SDM, saline + 
Doxy receiving mice], 6 mice in each group, at the end of 2nd week of Doxy therapy). Mice 
were sacrificed at the end of the 6th week of Doxy therapy. Blood and urine were collected 


for the measurement of blood urea nitrogen and urinary protein: creatinine (UP/Creat) 
ratio. Kidneys were harvested and prepared for renal histology, and immunohistochemistry/
Western blotting, and probed for phospho-mTOR and phospho-p70S6 kinase. Renal lesions 
were graded for glomerulosclerosis and tubular dilatation.


All SDM showed 1+ to 2+ glomerulosclerosis (in 10 to 30% of glomeruli), 2+ to 
3+ tubular dilatation (in 20-30% tubules), 5-7% of tubules showed 4+ dilatation and 
contained casts (microcyst formation). ADM showed no glomerular sclerosis but only 
mild mesangial cell proliferation in 10-20% glomeruli and only 1+ dilatation of 20- 30% 
tubules. SDM showed enhanced glomerular and tubular cell expression of phospho-mTOR 
and phospho-p70S6 kinase; similarly, Westen blotting studies demonstrated enhanced 
renal tissue expression for phospho-mTOR and phospho-p70S6 kinase. On the other 
hand, ADM showed minimal renal cell expression of phospho-mTOR and phospho-p70S6 
kinase. Mean UP/Creat ratio in SDM and ADM was 3.8 and 1.7 respectively.There was 
no difference in BUN levels.


We conclude that renin inhibition slows down the progression of renal lesions in HIVAN 
mice through the inhibition of mTOR pathway.
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Differential Expression of Cadherins in Human Renal Tubule Epithelial 
Cells  Nilesh Shah,1 Mysore Phanish,1 Ian MacPhee,2 Tri Nguyen,3 Roel 
Goldschmeding,3 Mark Dockrell.1  1Renal Medicine, SWT Institute for Renal 
Research, Carshalton, Surrey, United Kingdom; 2Molecular and Cellular 
Biology, SGUL, London, United Kingdom; 3Department of Pathology, University 
Medical Center, Utrecht, Netherlands. 


Introduction:
Cadherins (Cdh) are trans-membrane proteins which maintain epithelial integrity and 


cell phenotype. They form homophilic extracellular complexes and modulate signaling 
through their cytoplasmic domain. In proximal tubule epithelial cells (PTECs), cdh loss 
is critical in regulating cell proliferation, survival and phenotype. Cdh1 (E cadherin) has 
been studied extensively and its loss is characteristic of EMT. Data suggest in the proximal 
tubule there is species specific expression with Cdh1 expressed in rodents but Cdh6 (K 
cadherin) in man.


Methods:
Immunostaining of normal human kidney biopsy was performed. Primary and 


transformed adult human PTEC (HKC-8 & HK-2) were studied at ∼75% confluence with 
TGFβ1 (1.25-5.0 ng/ml) for 1-48 h. Cadherins – cdh6, cdh1 and cdh2 (N cadherin) were 
studied by immunoblotting and qPCR.


Results:
1) Immunostaining of normal human biopsy revealed cdh6 expression in the proximal 


tubule with cdh1 expression in the distal.
2) In HKC cdh1 protein was readily detectable along with cdh2 but not cdh6. In contrast, 


in primary PTEC all 3 Cdh were detected.
3) qPCR demonstrated greater expression of Cdh6 in primary cells compared to HKC 


and a greater expression of Cdh1 in HKC cells; HK-2s had a similar profile to primary 
cells. All 3 cell lines expressed cdh2 basally.


4) Cdh1 was reduced and Cdh2 increased (protein & RNA) in all models treated 
with TGFβ1.


5) TGFβ1 down regulated cdh6 protein to a lesser extent than cdh1 and the reduction 
in protein was not reflected by reduction in mRNA.


Conclusion:
1) In human cdh6 and not cdh1 is expressed in PTECs in vivo.
2) Different PTEC culture models express a variety of cadherins.
3) We have demonstrated differential regulation of expression of cadherins by TGFβ1 


as evinced by counter regulation of Cdh1 & 2 and the lack of inhibition of cdh6 mRNA 
by TGFβ1


4) Understanding intracellular signaling and down stream pathways regulated by cdh6 
may be key to understanding the pathophysiology of tubulo-interstitial disease.
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Fc Receptor Gamma Chain Deficiency Is Related to the Development and 
Deterioration of Lipoprotein Glomrulopathy  Kenji Ito, Maho Watanabe, 
Hitoshi Nakashima, Takao Fukushima, Masakazu Ifuku, Yasuhiro Abe, 
Tetsuhiko Yasuno, Takao Saito.  Department of Internal Medicine, Fukuoka 
University School of Medicine, Fukuoka, Japan. 


[Purpose] Kanamaru et al. (J Am Soc Nephrol 13: p1527, 2002) reported lipoprotein 
glomerulopathy (LPG) induced by chronic GVHD in Fc receptor γ chain (FcR γ)-deficient 
mice. We attempted to clarify weather FcR γ insufficiency has a principle role in development 
of LPG. [Methods] We generated double-knockout (DKO) mice by crossing apoE-knockout 
(AKO) mice with FcR γ-deficient mice, and introduced ApoE-S, apoE3 and LacZ (control) 
gene into DKO, AKO and WT mice, respectively, at 20 week old, using adenovirus-mediated 
gene transfer. Blood sample were collected every other week. Kidneys were dissected after 
3 weeks of virus infection, and formalin fixed specimens were followed by postfixation in 
osmium tetroxide for lipid fixation before embedding in paraffin. The sections were stained 
with oil red O. The severity of LPG in each glomerulus was semiquantitatively graded 0 
to 3. An average of points was calculated and termed LPG severity index (LSI). [Results] 
LPG-like features were revealed in DKO mice with ApoE-S and apoE3, and AKO mice 
with ApoE-S, and LSI were 0.69, 1.27, 0.4, in each treated group.
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Serum TC levels of AKO and DKO mice were significantly higher than those of 
WT mice at baseline, but were reduced after apoEs administration. Lipoprotein profiles 
in AKO and DKO mice, which examined by HPLC, showed increases of VLDL-C and 
LDL-C fractions and decrease of HDL-C fraction at baseline, but these changes were 
almost normalized after apoEs introduction. [Conclusion] These results suggest that FcR γ 
impairment may cause the development and deterioration of LPG irrespective of the type of 
apoE, and the mechanism may be independent of alteration of serum lipoprotein profile.
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Local Action of Glomerular Angiotensin II Is Critical for the Development of 
Crescentic Glomerulonephritis (GN) in Rats  Yukiko Kinoshita, Shuji Kondo, 
Kenichi Suga, Sato Matsuura, Akira Nishiyama, Toshiaki Tamaki, Shoji Kagami.  
Dept. of Pediatrics and Pharmacology, Tokushima Univ., Tokushima, Japan. 


Glomerular crescent formation is a prominent cell biological feature of rapidly 
progressive GN and is associated with a poor prognosis. TGF-β is a potential candidate 
for inducing crescent formation in GN (Kid Int 64:92-,03). In the present study, we 
examined the involvement of local angiotensin II (ang II) action to the glomerular injury 
and crescent formation in anti-glomerular basement membrane (GBM) GN of WKY rats 
with candesartan (ARB) treatment. Nephritic rats were divided into two groups and given 
daily oral doses of vehicle or 70 mg/L ARB in drinking water until day 28. Treatment with 
ARB significantly improved proteinuria in nephritic rats of days 7 and 28. Vehicle-treated 
nephritic rats developed crescentic GN accompanied by marked glomerular macrophage 
infiltration and the enhanced expression of ang II, α-smooth muscle actin (α-SMA) and 
TGF-β in crescentic cells on days 7 and 28. ARB had a significant inhibitory effect on the 
level of crescent formation and macrophage infiltration, and the expression of ang II, and 
TGF-β in GN. In parallel with the histochemical parameters, western blot using isolated 
glomeruli showed that α-SMA and TGF-β expression was significantly decreased by 
ARB-treated nephritic rats. Moreover, analysis by ELISA using glomerular incubate (1×104 
glomeruli /ml) for 24h revealed that the level of glomerular ang II and TGF-β production 
was increased significantly in vehicle-treated nephritic rats of day 28 compared with the 
normal control rats (2.101±0.818 ng/ml vs. 0.475±0.129 ng/ml, p<0.01; 307.92±14.31 pg/ml 
vs. 60.77±0.74 pg/ml, p<0.01). ARB treatment significantly inhibited the glomerular ang II 
and TGF-β production by nephritic rats of day 28 (0.721±0.232 ng/ml, p<0.05; 86.22±12.21 
pg/ml, p<0.01). The present study indicates that local glomerular ang II production plays 
an important role in the development of glomerular injury leading to crescent formation, 
possibly via ang II–TGF-β pathway in GN and suggests that treatment with ARB provides 
a novel therapeutic strategy for inhibiting the crescent formation of progressive GN.
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Transplacental Regulation of the Renin-Angiotensin System in Offspring’s 
Kidneys  Nadezda Koleganova,1 Grzegorz Piecha,2 Annett Mueller,1 Peter 
Schirmacher,1 Eberhard Ritz,2 Marie-Luise Gross.1  1Institute of Pathology, 
University of Heidelberg, Heidelberg, Germany; 2Department of Internal 
Medicine, University of Heidelberg, Heidelberg, Germany. 


An adverse intrauterine environment impacts on kidney development, lowers the 
number of glomeruli and causes arterial hypertension later in life. Blockade of the renin-
angiotensin system during intrauterine development also lowers the number of glomeruli. 
It was the purpose of the present study to clarify whether high salt intake in pregnant rats 
affects the renin-angiotensin system and kidney development in the offspring.


Sprague-Dawley rats were fed normal (0.15%), medium (1.3%), or high (8.0%) salt 
diets during pregnancy and weaning. The offspring were weaned at 4 weeks of age and 
subsequently switched to normal salt diet. The number of glomeruli and blood pressure 
were assessed at 12 weeks postnatally. The expression of the components of the renin-
angiotensin system in the offspring kidneys was assessed (by western blotting) at term and 
at 1 week of age (end of nephrogenesis).


The final number of glomeruli in the offspring of the mothers on high salt diet 
(26545±6745) was significantly lower compared to the other groups (35525±7960). At 
term the expression of renin (69±32% vs. 100±18%), ACE (64±29% vs. 100±55%), 
and angiotensin II type 1 receptor (75±39% vs. 100±35) was significantly lower in the 
offspring of mothers on high-salt compared with other groups. In contrast at 1 week of 
age the expression of renin (134±34% vs. 100±25%), ACE (134±33% vs. 100±37%) and 
angiotensin II type 1 receptor (131±64% vs. 100±46%) had become significantly higher in 
the offspring of mothers on high-salt diet compared with the other groups.


We conclude that high maternal salt intake during pregnancy suppresses the renin-
angiotensin system in developing kidney of the offspring thus causing reduction of the 
final number of nephrons.
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In Vivo and In Vitro Effects of Bone Morphogenic Protein-7 (BMP-7) 
on Experimental Epithelial-to-Mesenchymal Transition (EMT) Induced 
by Aristolochic Acid  Marie-Hélène Antoine,1 Julie Piccirilli,1 Fadoua El 
Kaddouri,1 Eric De Prez,1 Cécile Husson,1 Frédéric Debelle,1,2 Joëlle L. 
Nortier.1,2  1Experimental Nephrology Unit, Faculty of Medicine, Université 
Libre de Bruxelles, Brussels, Belgium; 2Nephrology, Erasme Academic Hospital, 
Brussels, Belgium. 


Background: Experimental aristolochic acid nephropathy (AAN) is characterized 
by interstitial fibrosis leading to severe renal failure. In the rat model, tubular EMT is 
early present as well as an overexpression of transforming growth factor-β (TGF-β) in 
the tubulointerstitial (TI) compartment. As BMP-7 was shown to reduce renal fibrosis, we 
examined its respective in vivo and in vitro effects on AA induced fibrosis and EMT.


Methods: The TI lesions (tubular necrosis and atrophy, interstitial inflammation and 
fibrosis) and EMT process were studied by immunofluorescence and semiquantitatively 
scored in the rat model (Wistar rats receiving sc AA 10 mg/kg/d or AA + BMP-7 kindly 
given by Centocor (ip 300 µg/kg/3d). For in vitro studies, HK-2 cells were incubated with 
and without AA (50 µM), TGF-β (50 ng/ml), anti-TGF-β (5 µg/ml) or BMP-7 (250 ng/
ml). A semiquantification of EMT was performed by estimating the expression of vimentin 
and the delocalization of β-catenin.


Results: In all treated rats, the scores of TI injury were similar and EMT was evident. 
In vitro, vimentin expression by HK-2 cells was significantly higher in the presence of AA 
or TGF-β than in controls. In parallel, AA and TGF-β induced a delocalization of β-catenin. 
BMP-7 significantly inhibited AA-induced EMT but not TGF-β induced EMT. Moreover, in 
cells pretreated with neutralizing anti-TGF-β antibodies, AA-induced vimentin expression 
was unchanged, while TGF-β induced vimentin expression was blocked.


Discussion: In experimental AAN, BMP-7 had no inhibitory effect on TI score nor on 
EMT process. In vitro, AA-induced EMT was prevented by BMP-7 but not by anti-TGF-β. 
Conclusion: Paradoxical effects were apparently found with BMP-7 in AA-induced EMT: 
in HK-2 cells, this process is BMP-7 dependent and TGF-β independent; in vivo, alternative 
pathways to smads could be responsible for AA-induced EMT.
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Changes in Kidney Autophagic Activities with Age: Old-Timer Kidneys Not 
as Tuned as the Youngling’s  Alejandro Quiroga,1 Roberta Kiffin,2,3 Ana M. 
Cuervo.2,3  1Pediatric Nephrology, Montefiore Childrens Hospital, Bronx, NY; 
2Developmental and Molecular Biology, Albert Einstein College of Medicine, 
Bronx, NY; 3Marion Bessin Liver Research Center, Albert Einstein College of 
Medicine, Bronx, NY. 


Background: Declined autophagic activity with age has been described in different 
organs. However, there is no data on the activity of the autophagic pathways in the aging 
kidney. Since the kidney suffers a functional deterioration with age but the molecular 
mechanisms behind this loss of function are not fully identified, we have analyzed the 
levels of critical autophagy-related molecules in kidneys of aging mice.


Methods: Immunoblot of mouse (n=8) renal tissue from three different age groups; 
(young=3mo, middle aged=12mo and old=22mo of age) was performed for essential 
proteins of the two major autophagic pathways in mammalian cells: macro-autophagy and 
chaperone mediated autophagy.
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Functional studies were carried out using lysosomes isolated from kidneys of the 
same mice groups.


Results: 1) Levels of both effector and regulator proteins of macroautophagy and 
chaperone mediated autophagy decrease considerably with age in mice. 2) The ability 
of lysosomes from old mice kidney to take up cytosolic proteins for degradation is 
impaired.


Conclusion: Expression of proteins related to macro-autophagy and chaperone mediated 
autophagy is decreased in a time dependent fashion in kidney and this may contribute to 
the observed functional decline in autophagic activity in this organ with age.
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Single Application of OX7-Immunoliposomes Loaded with Low-Dose 
MMF Reduced Mesangial Cell Number and Proteinuria in Experimental 
Mesangial Proliferative Glomerulonephritis  Angela J. Suana,1 Gérald Tuffin,2 
Brigitte M. Frey,1 Hans-Peter Marti.1  1Department of Clinical Research, Clinic 
of Nephrology and Hypertension, University Hospital Bern, Bern, Switzerland; 
2Department of Pharmaceutical Technology, University of Applied Sciences 
Northwestern Switzerland, Basel, Muttenz, Switzerland. 


OX7-immunoliposomes (OX7-IL) represent a vector for directed drug delivery to 
mesangial cells (MC; Tuffin G, JASN, 2005). We incorporated low dose MMF in OX7-IL 
(1.4µg/kg bw) using pH insensitve pegylated unilamellar IL. Anti-Thy1.1 nephritis was 
induced by single iv. injection of OX7 antibodies (1mg/kg bw) at day 0. Male Wistar rats 
were divided into five groups: Group A (n=6): healthy rats, group B (n=12): nephritic rats, 
group C (n=12): nephritic rats treated with empty OX7-IL (1.8µmol lipids/ml with 5µmol/
kg bw), group D (n=12): nephritic rats treated with MMF-containing OX7-IL (MMF: 1.4µg/
kg bw), and group E (n=12): nephritic rats treated with free MMF (MMF: 1.4µg/kg bw). 
Treatments of groups C-E were administered by single iv. injection at day +2. Prior to 
nephrectomy, kidney perfusion occurred with 1.5% paraformaldehyde/1.5% glutaraldehyde 
in 0.15M hepes. Stereology using a physical dissector was applied in a blinded fashion to 
determine the number of MC per kidney. Albuminuria was analyzed by HPLC.


MMF-loaded OX7-IL of group D decreased MC proliferation at d+9 with a significant 
difference vs. group B; differences of groups C and E vs. B were not significant (Dunnett’s 
multiple comparison test).
Number of MC per Kidney


Group A Group B Group C Group D Group E
MC at d+5 11’130810 ±  


971’162
11’544428 ±  
1’248668


9’016’643 ±  
2112482


11’180994 ±  
532’446


MC at d+9 5’953’618 ±  
591’052


13’792021 ±  
1’039931


11’993’675 ± 
277’958


10’251’246 ±  
809154


13’501345 ±  
498’092


MMF-loaded OX7-IL abolished albuminuria at d+9, expressed as µg albumin/µmol 
creatinine (mean±SEM): Group D: 7.4±4.4, group B: 252.2±75.5, and group A: 0.8±0.13 
(C vs. B significant; Dunnett’s multiple comparison).


In conclusion, the directed one-shot delivery of low-dose MMF to MC represents a 
novel approach for glomerulonephritis therapy.
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High Salt Intake in Pregnancy Alters Maturation of Glomeruli in the Rat 
Offspring  Nadezda Koleganova,1 Grzegorz Piecha,2 Peter Schirmacher,1 Annett 
Mueller,1 Eberhard Ritz,2 Marie-Luise Gross.1  1University of Heidelberg, 
Institute of Pathology, Heidelberg, Germany; 2University of Heidelberg, 
Department of Internal Medicine, Heidelberg, Germany. 


Faulty fetal programming leads to alterations in kidney morphology in the offspring. 
A low number of glomeruli is known to cause high blood pressure later in life. It was the 
purpose of the present study to clarify whether high salt intake in pregnancy alters kidney 
development in the offspring.


Sprague-Dawley rats were fed normal (0.15%), medium (1.3%), or high (8.0%) salt 
diet during pregnancy and weaning. The number of glomeruli (mature, immature, and 
S-shape bodies) was assessed at 1 week postnatally. The expression of proteins of interest 
was assessed (by western blotting) at 1 week postnatally and at term.


There was no difference between the groups with respect to litter size, birth weight, 
and placenta size. At age 1 week the number of S-shaped bodies was significantly lower 
(405±308) and the number of mature glomeruli (818±405) and layers of developing 
glomeruli (7.1±0.6) was higher in the offspring of mothers on high-salt compared to the 
other groups (1044±490, 460±304, and 5.9±0.9 respectively). As a net result total number 
of glomeruli was significantly lower in the offspring of mothers on high-salt (9476±1264) 
compared to the other groups (11175±1920). At 1 week of age in the offspring of mothers 
on high salt the glomeruli were bigger compared to lower salt intake. The expression of 
Pax-2 (54±23% vs. 100±28%) and FGF-2 (72±33% vs. 100±30%) was significantly lower 
in the offspring of mothers on high-salt consistent with their causative role.


We conclude that high maternal salt intake during pregnancy accelerates maturation 
of glomeruli in the offspring, but reduces the final number of glomeruli.
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Slit-Diaphragm Protein Redistribution under the Acute Hypertensive 
Condition  Zilong Li, Juan Wang, Fengxia Yu, Hua Zhou, Lining Wang.  
Department of Nephrology, First Affiliated Hospital of China Medical University, 
Shenyang, Liaoning Province, China. 


Introduction: The purpose of this study is to visualize topographical slit-diaphragm 
protein changes in living mouse glomerular capillary loops (GCL) under various 
hemodynamic conditions by novel “in vivo cryotechnique”[1, 2].


Materials and Methods: ”In vivo cryotechnique” group: The “in vivo cryotechnique” 
was performed on left kidneys of anesthetized C57BL/6 mice, as reported before[3]. Control 
group: the kidney tissues were fixed with the conventional immersion and perfusion 
preparation methods. Their serial sections were stained and observed by light, confocal 
laser scanning microscopy[4] and immunoelectron microscopy.


Results: By the “in vivo cryotechnique”, the distribution of slit-diaphragm 
proteins: nephrin, podocin, CD2AP, nestin, ZO-1 and α-actinin-4 was disorder and the 
immunoreactivity was weakly on the foot processes slit-diaphragm under the acute 
hypertensive condition. the abnormal distribution of slit-diaphragm proteins was also 
found in the control group with immersion-fixation under the normotensive condition was 
similar to that under the acute hypertensive condition with “in vivo cryotechnique” and the 
redistribution of slit-diaphragm proteins was also obviously detected with perfusion-fixation 
method than that under the acute hypertensive condition with “in vivo cryotechnique”.


Conclusion: The redistribution of slit-diaphragm proteins was the important factor 
about proteinuria under the acute hypertensive condition. The “in vivo cryotechnique” 
followed by freeze-substitution should be a reliable tool to observed slit-diaphragm proteins 
in situ and capture transient images of functioning glomeruli in living mice. The artifacts 
seemed to be due to immersion and perfusion fixation procedure.


References: [1] Ohno S., et al. (1996) Virchows Arch. 427:519-527. [2] Ohno N., et 
al. (2004) Biomed. Rev. 15:1-19. [3] Li Z., et al. (2005) Histol. Histopathol. 20:807-816. 
[4] Li Z., et al. (2006) Histochem Cell Biol 126: 399–406
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Polyclonal Immunoglobulin Free Light Chains in Chronic Kidney Disease  
Kolitha Basnayake,1,3 Paul Sanders,2 Tarek A. Ghonemy,3 Colin A. Hutchison,1,3 
Arthur Bradwell,1 Paul Cockwell.1,3  1Immunity and Infection, University of 
Birmingham, Birmingham, West Midlands, United Kingdom; 2Division of 
Nephrology, Department of Medicine, University of Alabama at Birmingham, 
Birmingham, AL; 3Department of Nephrology, University of Birmingham, 
Birmingham, West Midlands, United Kingdom. 


AIMS: Monoclonal free light chains (FLC) are often pathogenic to the kidney, however 
there is little data on the pathogenicity of polyclonal (p)FLC. Here we investigated pFLC 
deposition in situ in CKD and the inflammatory potential of pFLC using HK-2 cells.


METHODS: We used immunofluorescence for κ and λ FLC on kidney biopsies from 
9 patients with CKD secondary to ischaemic/hypertensive nephropathy. In an extended 
cohort of 32 patients, we counted cast numbers and measured peritubular capillary density, 
as well as the index of chronic damage and macrophage infiltration.


pFLC was purified from a pool of human blood donor serum that was precipitated, 
resuspended, and then processed by antibody affinity chromatography and size exclusion 
steps. These pFLC (1 mg/ml) were incubated with HK-2 cells. LDH, MCP-1, hydrogen 
peroxide and active caspase-3 levels were measured.


RESULTS: pFLC of both isotypes were present: (i) in proximal tubular epithelial 
cell (PTEC) cytoplasm in all biopsies; and (ii) in intratubular casts. Staining for intact Ig 
was negative. In the extended cohort, cast numbers negatively correlated with peritubular 
capillary density and positively correlated with macrophage infiltration and index of chronic 
damage. pFLC purity of >95% was confirmed by SDS-PAGE. On incubation with pFLC 
(1mg/ml), HK-2 cells showed no difference in MCP-1 or hydrogen peroxide production, 
active caspase-3 levels and LDH release when compared compared to vehicle alone or 
equimolar concentrations of albumin.


CONCLUSIONS: There is uptake of pFLC by PTEC in CKD, but unlike monoclonal 
FLC, there is no evidence of a pro-inflammatory role. Conversely pFLC rich casts are 
present in CKD, and these are associated with ischaemia, inflammation and scarring. This 
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indicates that increasing delivery of polyclonal FLC to the distal tubule in progressive CKD 
may promote cast formation and contribute to renal injury.


Disclosure of Financial Relationships: nothing to disclose 


PUB179 


Hyperglycemic-Hyperinsulinemic Clamp (HHC)-Induced Acute Response 
in Normal Rat Kidney  Meenalakshmi M. Mariappan,1,3 Kristin M. D’Silva,1 
Megan Shetty,1 Sorice Gianpio,2 Giovannamus Muscogiuri,2 Nicolas Musi,2 
Ralph A. DeFronzo,2 Kasinath S. Balakuntalam.1,3  1Medicine/Nephrology, 
University of Texas Health Science Center, San Antonio, TX; 2Medicine/
Diabetes, University of Texas Health Science Center, San Antonio, TX; 3South 
Texas Veterans Health Care System, San Antonio, TX. 


Although chronic diabetes causes kidney injury, effect of acute short-term glycemia 
on kidney has not been well studied. We examined whether short-term hyperglycemia and 
hyperinsulinemia in vivo induce injury in normal rat kidneys. We performed 7 hr HHC in 
normal rats (n=6) (plasma glucose 300 mg/dl, plasma insulin 100 milliU/L); control rats 
(n=4) received saline infusion to exclude the effect of time and volume expansion. Rats 
were placed in metabolic cages for the study duration and sacrificed. HHC increased renal 
cortical contents of matrix proteins laminin beta 1 and fibronectin by 2-3 fold compared 
to controls. Analysis of renal cotex for activation of signaling events that regulate protein 
synthesis showed increased phosphorylation of mTOR, p70 S6kinase and ribosomal S6 
protein. Initiation stage of mRNA translation was stimulated by HHC as shown by enhanced 
association of eIF4E, eIF4A and eIF4G, and, increase in phosphorylation of eIF4E and 
its upstream kinase, Erk. HHC activated elongation phase of translation as shown by 
dephosphorylation of eEF2. HHC inactivated intrinsic inhibitors of protein synthesis AMPK 
and GSK 3beta by dephosphorylation and phosphorylation, respectively. HHC also induced 
renal cortical toll-like receptor4 (TLR4) activation as shown by its association with MyD88. 
Urinary protein excretion increased by 29%. Urinary albumin and isoprostane level, an 
indicator of oxidative stress of the kidneys, showed a trend toward increment. Our data 
show that 7 hr HHC: (1) stimulates signaling pathways regulating mRNA translation and 
synthesis of matrix proteins, (2) activates immune pathways such as TLR4, and (3) induces 
proteinuria. Short-term spikes in plasma glucose and insulin such as occur following meals 
may be deleterious to the kidney in type 2 diabetes.
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Glomerular, Tubular, and Urinary Immune Complexes (ICs) in IgA 
Nephropathy (IgAN): High-Resolution Image Analysis and ELISA Studies  
Lea Novak,1 Hitoshi Suzuki,1 Zdenka Vernerova,2 Ivan Rychlik,2 Jan Novak,1 
Bruce A. Julian.1  1University of Alabama at Birmingham, Birmingham, AL; 
2Charles University, Prague, Czech Republic. 


IgAN patients have glomerular IgA1-containing deposits originating from circulating 
ICs composed of aberrantly glycosylated IgA1 bound by anti-glycan antibodies (IgG or 
IgA1). We hypothesized that these circulating ICs may escape hepatic clearance, deposit 
in the glomeruli, and induce renal injury. Furthermore, a fraction of these ICs may be 
excreted in the urine. The properties of these renal immune deposits have not been well 
studied in terms of the pattern, co-localization of the components, and presence in tubuli. 
Frozen renal biopsy specimens from 10 randomly selected IgAN patients were stained with 
fluorochrome-labeled antibodies against IgG, IgA, and C3. For seven patients, urine was 
obtained contemporaneously, i.e., just before renal biopsy. Urinary IgA-IgG complexes were 
measured by ELISA. The distribution and pattern of ICs deposited in mesangium and tubuli 
were examined with a confocal microscope. Mesangial ICs had typical irregular surface and 
variable size. Electron microscopy confirmed the distribution of ICs in glomeruli. Comparing 
data from confocal microscopy with results of routine immunofluorescence staining in 
pathology reports, glomerular IgG deposits were detected in 60% vs. 40% specimens (> 
1+ intensity), respectively. Confocal microscopy showed tubular IgG and IgA deposits 
that were co-localized in 80% specimens, whereas 20% had neither immunoglobulin in 
tubuli. Aggregates of small ICs present in tubular lumen and adjacent to tubular epithelium 
represented the predominant pattern of the tubular ICs. Two biopsies showed cast-like 
tubular structures. All tubular ICs displayed IgA-IgG colocalization. Complement C3 was 
also co-localized in these ICs except in two biopsies. ELISA data confirmed presence of 
IgA-IgG ICs in all seven contemporaneously collected urine samples. Levels of urinary 
IgA-IgG ICs correlated with proteinuria, but not with the intensity of IgG staining in tubuli 
or glomeruli. In summary, this study confirmed the presence of IgA-IgG ICs in renal tubules 
and in the urine of patients with IgAN.
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Renal Damages and Altered Expression of Laminin α1 Chain in Adult 
Rats  Hiroyuki Morita,1 Kiyoko Inui,1 Kikkawa Yamato,2 Takako Sasaki,3 
Xuan Xiong,1 Ashio Yoshimura.1  1Medicine, Showa University Fujigaoka 
Hospital, Yokohama, Kanagawa, Japan; 2Laboratory of Clinical Biochemistry, 
Tokyo University of Pharmacy and Life Sciences, Tokyo, Japan; 3Experimental 
Medicine I, Nikolaus-Fiebiger Center of Molecular Medicine University of 
Erlangen-Nuemberg, Erlangen, Germany. 


We previously reported that laminin α1 (Lama1) gene functions as a proteinuria 
modifyer in a rat model of focal segmental glomerulosclerosis (FSGS). Laminin is a major 
component of basement membranes (BM), modifier of cellular functions, and a heterotrimer 
of α (Lama1-5)-, β (Lamb1-4)-, and γ (Lamc1)-subunits. Expression of subunits is tissue- 
and embryonic stage-specific. Lama1 expression is well studied in developing tisssues. 
However, little is known about α1 expression in the adult rat kidney. The present study was 
designed to see α1 expression in pathophysiologic states in rats. Immunohistochemistry 
was performed using anti-α1(1057 Ab), α5 (1121 Ab), β1 (1065 Ab), and β2 (1117 
Ab) antibodies in the BUF/Mna proteinuric starin, WKY non-proteinuric strain, Thy-1 
model, and UUO (n=5 each). QRT-PCR analysis of Lama1 was also conducted. Lama1 
was specifically expressed in 60% of the tubular BM (TBM), and not expressed in the 
glomerular BM (GBM) and vascular BM. Although α5, β1, and β2 were expressed in the 
GBM, proteinuric states did not alter their expression. Co-expression of α1 and β2 in was 
observed only at day 14 in UUO, although α1 mRNA was neither up- or down-regulated. 
In conclusion, we first showed that α1 was expressed solely in the TBM of adult rats and 
that it never co-expressed with β2, a causative molecule in Pierson’s congenic nephrotic 
syndrome, except in severe tubulointerstitial damages that may modify efficiency in tubular 
absorption of albumin.
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Gene Expression Changes Distinguish Proteinuric from Fibrotic Pathways 
in Mouse Adriamycin-Induced Nephropathy  Christina M. Bracken, John 
Vassiliadis, Susan Schiavi, Stefan Wawersik.  Renal and Endocrine Science, 
Genzyme Corporation, Framingham, MA. 


Diseases of the renal glomerulus represent a significant unmet medical need, as current 
therapies have substantial side effects or are only marginally effective. One challenge in 
developing new therapeutics is the availability of robust models that reflect reproducible 
proteinuria, sclerosis, and have limited mortality. Additionally, classification of biomarkers 
associated with various stages of disease progression is limited, complicating analysis 
of disease mechanisms. We have compared temporal gene expression changes in the 
adriamycin-induced mouse nephropathy model as a means of understanding how specific 
pathways associated with proteinuria and/or sclerosis are related. A single adriamycin 
(10 mg/kg) injection in eight to ten week old male Balb/C mice resulted in transient 
proteinuria in several independent experiments. Proteinuria consistently peaked 14-16 days 
post injection and declined by day 23. Glomerular and tubular pathology at four and six 
weeks following adriamycin dosing also showed a range of renal damage. To quantitate 
this range, histological sections from individual animals were assigned a numerical score 
reflecting the severity of renal pathology. Total kidney RNA from individual animals was 
analyzed by real time PCR and examined for statistical correlation to both proteinuria and 
histology scores. Genes associated with fibrosis (TGFb1-3, PAI-1, MMP-9) showed a strong 
correlation (r2 > 0.6) to both proteinuria and histological score, as did two genes that are 
functionally related to proteinuria, B7-1 and uPAR. In contrast, several other genes showed 
a much stronger correlation with proteinuria than with histological score. Interestingly, these 
include Notch1, CD44, and Vitronectin, all of which are Integrin ligands, suggesting that 
integrin signaling may be more closely associated with proteinuria than with development 
and progression of renal fibrosis.
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Gene Expression Profiling Identifies Activation of IL-2b Signaling Pathway 
by Oxalate in Kidney Epithelial Cells  Sweaty Koul, Lakshmipathi Khandrika, 
Thomas J. Pshak, Paul Maroni, Randall B. Meacham, Hari K. Koul.  Urology, 
UC Denver: School of Medicine, Aurora, CO. 


Introduction and Objective:
Nephrolithiasis is affexts about 10 % of US population. Increased urinary oxalate is an 


established risk factor for nephrolithiasis. Oxalate interactions with the renal cells results 
in a plethora of changes. Although many genes are known to be modulated upon oxalate 
exposure, the overall impact of oxalate on global gene expression is not known. This study 
has been designed to identify specific gene ontology groups and new signaling pathways 
in response to oxalate exposure.


Methods:
HK2 cells obtained from ATCC were treated with oxalate for various time points. Gene 


expression was analyzed using Affymetrix human genome U133 2.0 Plus array chip. Gene 
expression was statistically compared among replicates as per the Affymetrix statistical 
program, and only genes with p <0.02 were considered significant. The most strongly 
up and down-regulated genes were grouped based on their gene ontology and function. 
Genes were also grouped into relevant pathways and changes in functional pathways as a 
result of oxalate exposure were determined using Ingenuity Pathway Analysis software. 
Changes in signaling pathways identified by the software were confirmed using western 
blot analysis.
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Results:
Our study identified a number of genes that are not active in control cells but are 


highly up-regulated upon oxalate exposure for as little as 4 hours. Expression of many 
genes that are involved in regulation of gene expression also show changes after oxalate 
exposure. In addition, using the Ingenuity Pathway Analysis software, we have identified 
the activation of IL-2 receptor signaling as a result of 4h treatment of HK-2 cells to 1mM 
oxalate. Changes in expression of the IL-2b receptor and its down stream effectors including 
STAT5 and JAK1 was confirmed by western blot analysis after treating HK-2 cells with 
oxalate for various time points.


Conclusions:
These exciting observations suggest, oxalate may modulate additional, previously 


unknown intracellular pathways in hyperoxaluria. Further studies into these pathways may 
provide the key to unlocking novel biochemical targets in stone disease.
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Role of Beclin-1 in Extracellular Matrix Synthesis in the Kidney and Mouse 
Mesangial Cells  Hee-Jun Na, Sung Il Kim, Yan Ding, Mary E. Choi.  Renal 
Division, Department of Medicine, Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA. 


Autophagy, an evolutionarily conserved cellular process for recycling cytoplasmic 
components or damaged proteins, plays crucial roles in tissue homeostasis including non-
apoptotic cell death and promoting cell survival. However, it is not yet known whether 
autophagy is implicated in ECM synthesis and matrix remodeling in the kidney. Here, we 
propose that Beclin-1, one of the core components regulating autophagy function, plays an 
important role in type I collagen synthesis in the kidney and primary mouse mesangial cells 
(MMC). Masson’s trichrome staining of kidneys from Beclin-1 heterozygote (Beclin+/-) mice 
demonstrates increased accumulation of collagens in the tubulointerstitial area compared 
to kidneys from wild type (Beclin+/+) littermate mice. These data suggest that Beclin-1 
might suppress collagen expression and maintain tissue homeostasis. In vitro cell culture 
experiments also support the notion that Beclin -1 exerts inhibitory effects on type I collagen 
(Col-I) expression. Mesangial cells from Beclin+/- mice show increased levels of Col-I and 
α-smooth muscle actin under unstimulated condition and TGF-β1 stimulation strongly 
induces Col-I expression compared to mesangial cells from Beclin+/+ mice. Moreover, 
targeted knockdown of Beclin-1 with specific siRNA results in enhanced TGF-β1-induced 
Col-I expression. Taken together, our data suggest that Beclin-1 plays a role as a negatively 
regulator of Col-I expression in the absence or presence of TGF-β1 stimulation.
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High Salt Intake and Oxidative Stress in the Kidney – The Impact on Fetal 
Programming  Nadezda Koleganova,1 Grzegorz Piecha,2 Peter Schirmacher,1 
Annett Mueller,1 Eberhard Ritz,2 Marie-Luise Gross.1  1University of Heidelberg, 
Institute of Pathology, Heidelberg, Germany; 2University of Heidelberg, 
Department of Internal Medicine, Heidelberg, Germany. 


High salt intake causes both hypertension as well as cardiovascular and renal target 
organ damage. Recently it has been recognized that some forms of salt-mediated target 
organ damage are blood pressure-independent. It was the purpose of the present study to 
clarify whether high salt intake in pregnancy and after weaning alters blood pressure and 
kidney morphology in the offspring and whether the latter was accounted for by elevated 
blood pressure.


Sprague-Dawley rats were fed normal (0.15%), medium (1.3%), or high (8.0%) salt 
diet during pregnancy and weaning. The offspring were weaned at 4 weeks of age and 
subsequently maintained on the same diet or switched to normal or high salt diet respectively. 
The number and volume of glomeruli as wellas markers of oxidative stress were assessed 
in the offspring at 7 and 12 weeks postnatally. Excretion of 8-isoprostane and albumin 
were measured in 24-hours urine samples at weeks 8-12 by ELISA. Blood pressure was 
measured by telemetry between postnatal week 8 and 12.


The number of glomeruli in the offspring of the mothers on high salt (20582±4271) was 
significantly lower compared to the other groups (27267±3657 in normal and 33248±8491 
in medium salt). Compared to other offspring urinary 8-isoprostane was significantly higher 
in offspring of mothers on high salt irrespective of their post-weaning salt intake (8.6±3.1 
and 2.5±0.6 vs. 0.8±0.5 and 1.1±0.4 mg/24h). Albumin excretion was higher (5.8±5.5 
vs. 0.5±0.3 mg/24h) and creatinine clearance was lower (1.5±0.4 vs. 2.5±1.1 ml/min) 
in offspring of mothers on high salt which were maintained on high salt compared with 
other offspring. No significant differences in telemetrically measured blood pressure were 
observed between the groups of offspring.


High salt intake in mothers restricts nephron number in offspring and predisposes the 
offspring postnatally to increased oxidative stress and disturbed kidney function in the 
absence of elevated blood pressure.
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The Effect of Grape Seed Extract (GSE) on PAN-Induced Podocyte Injury  
Larisa G. Kovacevic, Hong Lu, Tej K. Mattoo.  Pediatric Nephrology, Children’s 
Hospital of Michigan, Detroit, Mi. 


In our previous study in rats with PAN-induced nephrosis we demonstrated that the 
use of GSE, a potent antioxidant, is associated with a decrease in proteinuria. We believe 
that this is a result of amelioration of oxidant-mediated podocyte injury. To test this 
hypothesis we investigated the effect of GSE on oxidative stress in an in-vitro model of 
PAN-induced podocyte injury.


METHODS: Differentiated murine podocyte clones were treated with a single 
application of PAN to a final concentration of10 µg/ml (PAN Group). Controls received 
an equivalent volume of sterile water or GSE. PAN podocytes were treated with GSE at 
concentration of 50 µg/ml (PAN+GSE Group). Cells were cultured for an additional 20 
minutes, 60 minutes, 1 day, 2 days, 3 days, and 7 days. As markers of oxidative stress we 
measured the concentrations of superoxide dismutase (SOD Assay Kit) and malondialdehyde 
(MDA-Specific Lipid Peroxidation Assay Kit)(multiple measurements). The Pierce BCA 
Protein Assay microplate protocol was used to quantify total protein in samples.


RESULTS: GSE significantly improved the viability of PAN treated podocytes on day 
5 post-treatment. Podocyte process retraction was noted 7 days after PAN administration, 
with less pronounced changes seen in the GSE treated group. SOD activity (expressed 
as inhibition rate %) was increased in PAN+GSE Group compared to PAN Group at 20 
minutes (39.4±13.1 vs. 4.2±1.5)(p=0.005), 3 days (54.2±2.2 vs. 25.8±0.9)(p>0.05), and 7 
days (46.9±0.5 vs. 29.7±0.3)(p>0.05). MDA concentration (expressed as mM/mg protein) 
decreased in PAN injured podocytes treated with GSE compared to PAN treatment alone 
at day 1 (36.8±4.7 vs. 71.4±4.7), day 2 (67.6±18 vs.175.0± 6.4) and day 7 (47.2±9.8 vs. 
77.4±12.3), although not statistically significant. The higher dose of GSE was associated 
with higher SOD activity (2.8xincrease) and lower MDA concentration at any time point 
(3xdecrease).


CONCLUSION: GSE treatment induced early increase in SOD activity with subsequent 
decrease in MDA concentration. Increased protective effect against the oxidative stress 
was noted with a higher dose of GSE.
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Renal Interstitial Fibrosis in Cisplatin-Treated Rats Is Associated with 
Activation of TGF-β/Smad3 Signaling  Joon-Sung Park, Chor Ho Jo, Sua Kim, 
Chang Hwa Lee, Chong Myung Kang, Gheun-Ho Kim.  Department of Internal 
Medicine, Hanyang University College of Medicine, Seoul, Korea. 


Purpose: Although activation of complex signaling pathways that lead to tubular 
cell injury and death has been reported by many studies on the mechanisms of cisplatin 
nephrotoxicity, whether the transforming growth factor (TGF)-β/Smad3 signaling pathway 
is involved has not been elucidated. This study was undertaken to investigate whether the 
TGF-β’s pro-fibrotic effect is activated via Smad3 in cisplatin-treated rats and to see if the 
effect is modulated by dietary sodium restriction.


Methods: Cisplatin was intraperitoneally administered to male Sprague-Dawley rats 
at a weekly dose of 2 mg/kg for 7 weeks, and a half of them were fed low sodium diet. At 
the end of the animal experiment, kidneys were harvested for western blot analysis and 
histopathologic studies.


Results: Cisplatin-treated rats had higher levels of BUN (75.1 ± 24.1 vs. 7.8 ± 0.8 
mg/dL) and serum creatinine (1.72 ± 0.55 vs. 0.58 ± 0.05 mg/dL) compared with vehicle-
treated controls (P<0.05). On light microscopy cisplatin-treated rats showed remarkable 
tubulointerstitial injury and fibrosis, but no differences were found in cisplatin-treated 
rats between normal sodium versus low sodium intake. Western blot analysis revealed 
that the protein abundances of fibronectin (827 ± 104 vs. 100 ± 31%) and TGF-β (333 ± 
63 vs. 100 ± 21%) were significantly increased by cisplatin treatment (P<0.05). Whereas 
the abundance of total Smad3 protein was decreased in cisplatin-treated rats (40 ± 6 vs. 
100 ± 11%, P<0.05), the expression of phosphorylated Smad3 protein was increased in 
cisplatin-treated rats (160 ± 10 vs. 100 ± 19%, P<0.05). However, the expression levels of 
fibronectin, TGF-β, and Smad3 proteins were not significantly different between normal 
sodium- versus low sodium-fed cisplatin-treated rats.


Conclusions: We demonstrate that in cisplatin nephrotoxicity the TGF-β’s pro-fibrotic 
effect is activated by upregulation of Smad3 protein. The activation of TGF-β/Smad3 
signaling pathway does not seem to be affected by dietary sodium restriction in the long-
term cisplatin treatment.
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Gender-Dependent Expression of Anti-Fibrotic Signalling Pathways in the 
Kidney  Terese J. Kellenberger,1 Carl Christian Danielsen,2 Lise B. Wogensen.1  
1Research Laboratory for Biochemical Pathology, Clinical Institute, Aarhus, 
Denmark; 2Connective Tissue Biology, Institute of Anatomy, University of 
Aarhus, Aarhus, Denmark. 


Introduction: The development of end-stage-renal disease (ESRD) shows gender-
specific variations. But still research on gender specific treatment is absent. Therefore it 
is important to focus on the regulations of different components in Extra Cellular Matrix 
(ECM) in the normal kidney and under disease conditions, here TGF-β1-induced kidney 
disease, in male and female mice. We used a transgenic mouse model, where the transgenic 
mice (Tg) develop glomerulo- and fibrointerstitiel fibrosis. Sex- and age-matched non-
transgenic (nonTg) littermates were used as controls (n=6-10).
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To analyze a possible gender difference in four-months-old animals with TGF-β1-
induced kidney disease, we analyzed the renal RNA and protein expression of MMP-2, 
MMP-9, c-MET and hepatocyte growth factor (HGF). RNA was quantified by real-time 
PCR. The protein expression and localization was measured by western blotting and 
immunohistochemistry. Matrix metalloproteinase activity was determined by gelatine 
zymography.


Results: RNA; NonTg and Tg female mice have significant lower c-met content versus 
nonTg and Tg male mice, respectively (both p<0.05). Gender is without impact on HGF 
RNA expression. The MMP-2 and -9 RNA expression is elevated in females versus male 
mice in both genotypes (p<0.004).


Activity; In normal mice the activity of MMP-2 has a tendency to be higher in females 
versus males (p=0.07). This tendency is absent in the tg group (p=0.35). The opposite is 
true for MMP-9. The wt male mice have a significant higher MMP-9 activity compared to 
the wt female animals (p=0.02). This difference is absent in the transgenic animals.


Protein; Data support the RNA expression pattern.
Conclusion: Gender-dependt expression of factors pivotal to ECM metabolism is 


obvious in normal mice, and may contribute to gender-specific variation in the development 
of ESRD. Gender-specific treatment may be necessary for optimal treatment of ESRD.
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Tumor Necrosis Factor-a Synergizes with TGF-b To Promote Early 
Epithelial-to-Mesenchymal Transition of Human Tubular Epithelial Cellls  
Chen Yu,1 Haidong Yan,2 Xuezhu Li,3 Ying Yu,4 Bicheng Liu.5  1Division 
of Renal Disease, Tongji University School of Medicine, Shanghai, China; 
2Division of Renal Disease, Tongji University School of Medicine, Shanghai, 
China; 3Division of Renal Disease, Tongji University School of Medicine, East 
Hospital, Shanghai, China; 4Division of Renal Disease, Tongji University School 
of Medicine, Shanghai, China; 5Division of Renal Disease, Zhongda University 
School of Medicine, Nanjing, Jiangsu, China. 


TGF-beta is the important factor inducing epithelial-mesenchymal transition(EMT) 
and renal fibrosis. Inflammation has a close corelation with fibrosis, but the synergize effect 
amd the mechanism between them are still not very clear. The aim of this study was to 
study the synergize function of TNF-alpha (the critical inflammatory factor) in TGF-beta 
induced EMT. Cultured tubular epithelial cells were stimulated with TGF-beta, TNF-alpha 
and TGF-beta + TNF-alpha to observe the change of cell morphology, expression marker 
and the ERK1/2 signaling pathway. The result showed: 1, the morphology of tubular 
epithelial cells (HKC) with TGF-beta-treated was changed for 3 days. Significantly, a 
quicker change of morphology of HKC in 1 day was happened in the presence of both 
TGF-beta and TNF-alpha. 2, the expression of E-cadherin started to reduce after 24 hours, 
more obviously after 72 hours, and the expression of alpha-SMA increased for 3 days in 
TGF-beta treated only. In the group stimulated with both TGF-beta and TNF-alpha, the 
expression of E-cadherin reduced after 12 hours and the expression of alpha-SMA increased 
after 24 hours, which were much earlier than that in the group treated with TGF-beta only. 
3. ERK1/2 signaling pathway: The stimulation with TGF-beta, TNF-alpha and TGF-beta 
+ TNF-alpha all induced phosphorylation of ERK. This process occurred in 3 hours in 
the group with TNF-alpha-treated only, 12 hours in the group with TGF-beta treated only 
and 3 hours in the group both with TGF-beta and TNF-alpha. Our finding suggested: 1) 
TNF-alpha plays an very important role in promoting early EMT induced by TGF-beta in 
HKC. 2) ERK1/2 signaling pathway is involved in the mechanism of the synergizing effect 
of TNF-alpha in TGF-beta induced early EMT.
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Dexamethasone Attenuates Monocyte Induced Renal Tubular Epithelial 
Cell Trandifferentiation  Qing Li, Xiao-Liang Zhang, Kun-Ling Ma, Li-Min 
Xu, Bi-Cheng Liu.  Institute of Nephrology, Zhong Da Hospital, Southeast 
University, Nanjing, Jiangsu, China. 


Background: Epithelial-mesenchymal transition (EMT) has emerged as a critical 
event in the pathogenesis of tubulointerstitial fibrosis (TIF). Increasing evidence suggested 
that infiltration of monocyte play a key role in the pathogenesis of a wide diversity of 
renal diseases. Our previous study also indicated that monocyte binds to proximal tubular 
epithelial cells(PTCs)could upregulate the TGF-βexpression, which is involved in the 
TIF. Corticosteroid has been widely been used in renal disease, however, its mechanism 
on TIF is still not clarified.


Methods: Primary cultures of human PTCs (HK-2) were grown to confluence 
and stimulated under serum-free conditions with different concentration of monocyte 
(0,1,10,100,200×104/ml) for 24 hours. Different concentration of dexamethasone was 
added in the co-culture system with 100×104 /ml monocyte for 24 hours (0,0.5,5,50ug/ml). 
The cell morphology was detected by inverted phase contrast microscope. The expression 
for E-cadherin, α-SMA and fibronectin were detected by immunocytochemistry, real time 
RT-PCR and Western blot respectively.


Results: Under the stimulation of monocyte for 24 hours, the morphology of HK-2 
cells was changed with the cell polarity lossed. Monocyte induced the decreasing 
expression of E-cadherin (0.33±0.14 fold vs control P<0.01), and increasing expression 
of α-SMA and fibronectin in a dose dependent manner (12.24±0.56 fold vs control, 
4.73±0.45 fold vs control P<0.01, respectively), with an obvious change under the high 
concentration of monocyte(≥100×104/ml). Treatment with dexamethasone for 24 hours in 
the co-culture system markedly abrogated monocyte stimulated α-SMA and fibronectin 
transcription (p≤0.05) and translation (p≤0.01) and reversed the decrease of E-cadherin 


expression(P≤0.01), suggesting that dexamethasone could play an important role in the 
regulation of EMT process.


Conclusion: Binding of monocyte to tubular cells could directly induce the cells to 
develop EMT, which could be attenuated by using of dexamethasone, implying the potential 
role of corticosteroid in prevention of TIF.
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Reduction of Renal Fibrosis by a Calcium Channel Blocker, Cilnidipine, 
Via the Suppression of Inflammatory Cell Infiltration  Keiichiro Mishima, 
Akito Maeshima, Masaaki Miya, Takayuki Matsumoto, Takashi Kuroiwa, Keiju 
Hiromura, Yoshihisa Nojima.  Department of Medicine and Clinical Science, 
Gunma University Graduate School of Medicine, Maebashi, Gunma, Japan. 


The activation of renin-angiotensin system (RAS) is thought to be responsible for 
initiating tubulointerstitial fibrosis and subsequent deterioration of renal function. It is 
has been reported that angiotensin II receptor blockers (ARBs) ameliorate renal function 
and decelerate progression of renal disease. Among calcium channel blockers (CCBs), 
cilnidipine, which blocks both vascular L-type and sympathetic N-type calcium channels, 
is considered to reduce the renin activity by suppressing the peripheral sympathetic nerve 
activity. However, it remains unknown whether cilnidipine has any effects on fibrotic process 
of the kidney. To address this issue, we used rat unilateral ureteral obstruction (UUO) model 
in this study. UUO was performed in male Wistar rats weighing 300-350g. After UUO 
operation, cilnidipine (0, 1, 3 mg/kg/day) was administered orally into these rats. Two weeks 
later, the kidneys were removed and histological analysis was performed. Cilnidipine did 
not affect mean blood pressure at either dose tested. Masson trichrome staining showed 
that fibrotic area in cilnidipine-treated UUO kidneys was significantly decreased. The 
expression of both alpha-SMA and type I collagen were also reduced in cilnidipine-treated 
UUO kidneys compared to that in untreated UUO kidneys. In cilnidipine-treated groups, 
the number of CD3-positive T cells as well as CD68-positive macrophages infiltrating into 
the interstitium was significantly lower than those in untreated group. These data suggest 
that cilnidipine ameliorates renal fibrosis independent of blood pressure lowering probably 
via suppressing inflammatory cell infiltration.
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MCP-1/CCR2 System Is Involved in Epithelial-Mesenchymal Transition 
of Peritoneal Mesothelial Cells  Do Hee Kim,1 Seung Hye Kim,1 Dong-Ryeol 
Ryu,2 Hyun-Wook Kim,1 Tae Ik Chang,1 Jung Tak Park,1 Tae-Hyun Yoo,1 Shin-
Wook Kang.1  1Department of Internal Medicine, College of Medicine, Brain 
Korea 21, Yonsei University, Korea; 2Department of Internal Medicine, College 
of Medicine Ewha Womans University, Korea. 


Monocyte chemoattractant protein-1 (MCP-1) is a potent chemokine that plays a critical 
role in macrophage recruitment. Recently, however, MCP-1/C-C chemokine receptor2 
(CCR2) system has been found to directly involve in extracellular matrix accumulation 
(ECM) under diabetic conditions. Since human peritoneal mesothelial cells (HPMCs) also 
synthesize MCP-1 and its expression is increased under high glucose conditions, MCP-1/
CCR2 system may play a role in peritoneal fibrosis (PF), a serious long-term complication 
of peritoneal dialysis. This study was undertaken to investigate the role of MCP-1/CCR2 
system in epithelial-mesenchymal transition (EMT) of HPMCs. HPMCs were isolated 
from human omentum and were incubated with M199 media containing 5.6 mM glucose 
(NG), NG+94.4 mM mannitol (NG+M), NG+recombinant human MCP-1 (10 ng/ml) 
(NG+MCP-1), or 100 mM glucose (HG) with or without a specific inhibitor of CCR2 (1 
mM RS102895) for 72 hours. Levels of secreted MCP-1 in culture media were determined 
by ELISA. MCP-1 levels were significantly increased in HG-conditioned media compared 
to NG media. CCR2 protein expression was demonstrated in HPMCs, but there was no 
difference in CCR2 expression between NG- and HG-stimulated cells. α-SMA protein 
expression in HG and NG+MCP-1 groups were 2.7- and 1.9-folds higher relative to NG cells, 
respectively, while E-cadherin protein expression were decreased in HG and NG+MCP-1 
groups by 58% and 43% compared to NG cells, respectively (p<0.05). In addition, there 
was a significant increase in fibronectin protein expression in HG- and MCP-1-stimulated 
HPMCs (p<0.05). These HG- and MCP-1-induced changes were significantly abrogated by 
RS102895 pretreatment. HG and MCP-1 directly induced EMT and enhanced fibronectin 
expression in HPMCs, and these HG-induced changes were ameliorated by the inhibition 
of MCP-1/CCR2 system. In conclusion, MCP-1 levels induced by HG may contribute to 
the development of PF.


Disclosure of Financial Relationships: nothing to disclose 


PUB193 


DNA Methylation Modulates the Transcription of Tubulo-Interstitial 
Nephritis Antigen in Lewis Rats  Yoshisuke Haruna,1 Naoki Kashihara,2 
Yashpal S. Kanwar.1  1Northwestern University, Chicago, IL; 2Kawasaki Medical 
School, Kurashiki, Japan. 


Tubulo-interstitial nephritis antigen (TIN-ag) was originally identified as a nephritogenic 
antigen involved in anti-tubular basement membrane (TBM) antibody-mediated interstitial 
nephritis in man. Although, TIN-ag is present in the TBMs in most species, some strains 
of rats (Lewis, Maxx and Wistar-Furth) neither show immunoreactivity to anti-TIN-ag 
and nor develop tubulo-interstitial injury following administration of antibodies; which 
suggests the lack of the TIN-ag gene or protein in these strains. In our preliminary studies, 
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we failed to detect the presence of TIN-ag mRNA and protein in kidneys of Lewis rats, 
while they were detectable in Sprague-Dawley (SD) rats. However, TIN-ag DNA was 
present in Lewis rat genomic DNA. This led us to investigate the mechanisms responsible 
for silencing of the expression of TIN-ag in Lewis rats. Two -1790 bp DNA fragments 
upstream of the ORF of TIN-ag were isolated by PCR while utilizing genomic DNA of SD 
and Lewis rats. BLAST analyses revealed 99% nucleotide identity between the two strains. 
Both had several transcription factors motif, such as AP-1, CREB and NF-kB. The question 
that needs to be addressed as to why TIN-ag does not have a transcription product in the 
Lewis rats. Since the PCR-based methods allow for a continuous and fine mapping of DNA 
methylation without the need of prior knowledge of the methylation of CpG islands, the 
DNA methylation status of TIN-ag was investigated. Both genomic DNA of SD and Lewis 
rats were incubated with BssHII enzyme (which is present in both the genomic DNA). 
This was followed by PCR using the primers which had sequences flanking upstream and 
downstream of the BssHII site. A 720 bp PCR product was detected in genomic DNA from 
Lewis rats, while no product was seen in the SD rats, suggesting that the DNA methlytion 
may be involved in the modulation of TIN-ag transcription in the Lewis rats. These findings 
should yield impetus for further studies to explore the mechanisms where TIN-ag could 
play a central role in the evolution of tubulo-interstitial nephritis/fibrosis.
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Changes in Growth Factors, Matrix Proteins and Signaling in the Aged 
Kidney  Myung-Ja Lee,1 Denis Feliers,1 Goutam G. Choudhury,1 Jaffrey L. 
Barnes,1 Holly VanRemmen,2 Arlan Richardson,2 Balakuntalam S. Kasinath.1  
1Medicine/Nephrology, Universtity of Texas Health Science Center; 2Barshop 
Institute for Longevity and Aging Studies, San Antonio, TX. 


Changes in signaling pathways regulating protein synthesis in the aged kidney are 
not well studied. Data in control young female mice (n=6) at 21 ±1.3 wks of age were 
compared to aged female mice (n=6) at 127±1.1 wks of age (both C57BL6). Ratio of 
kidney weight to body weight was increased in aged mice by 30% (p=0.038); glomerular 
area by morphometry was increased by 54% (p=0.0011). Immunoblotting of renal cortical 
homogenates from aged mice showed increase in contents of TGF beta and VEGF by 
2.7-fold (p=0.005) and 2.9-fold (p=0.02), respectively. By immunoblotting we observed 
an increase in renal cortical content of fibronectin in aged mice by 2.4-fold (p<0.01) with 
a trend toward increase in fibronectin mRNA. Collagen IV protein content assessed by 
immunoblotting was also increased by 2.4-fold in aged mice (p<0.0001) without changes 
in its mRNA. Glomerular area stained for collagen IV was also increased by 21%. The 
initiation phase of mRNA translation, an important regulatory step in protein synthesis, 
was stimulated in the aged kidney as shown by increase in phosphorylation of a direct 
mTOR substrate, 4E-BP1 (2.2-fold, p=0.046), demonstrating mTOR complex1 activation. 
Another critical event in initiation phase of translation, phosphorylation of eIF4E was 
also increased (3.8-fold, p=0.0001) in aged mice. Akt is an upstream regulator of mTOR, 
and, mTOR complex2, in turn, augments Akt phosphorylation at Ser473. Immunoblotting 
showed that renal cortical phosphorylation of Akt at Ser473 was augmented by1.8-fold 
in aged mice (p=0.003). Analysis of aged male mice showed most of the above-described 
changes. We conclude that aging in C57BL6 mice is associated with: (1) kidney growth, 
glomerular hypertrophy and increase in renal cortical matrix proteins. (2) induction of Akt-
mTOR-Akt loop. This is associated with activation of important events in initiation phase 
of mRNA translation. These data suggest that mTOR inhibition may ameliorate adverse 
effects of aging on the kidney.


Disclosure of Financial Relationships: nothing to disclose 


PUB195 


The Role of Matrix Metalloprotease TACE/ADAM17 in the Pathogenesis 
of Diabetic Nephropathy  Bridget M. Fagg,1 Assaad A. Eid,1 Yves C. Gorin,1 
Jeffrey L. Barnes,1,2 Hanna E. Abboud.1,2  1Medicine, University of Texas Health 
Science Center, San Antonio, TX; 2South Texas Veterans Administration, San 
Antonio, TX; 3San Antonio, TX. 


The pathogenic mechanisms of diabetic nephropathy are incompletely characterized. 
Matrix protein accumulation is a prominent feature of the disease and eventuates in 
renal fibrosis and decline in renal function. There is evidence that hyperglycemia or high 
concentration of glucose in cultured cells contribute to matrix accumulation. Understanding 
the mechanisms by which high glucose (HG) enhances matrix accumulation is of therapeutic 
potential since euglycemia is a difficult goal to achieve. We hypothesize that tumor necrosis 
factor-α-converting enzyme (TACE, also called a disintegrin and a metalloproteinase 
domain 17 [ADAM17]) may play a role in renal fibrosis by cleaving growth factors and 
cytokines leading to matrix accumulation.


Diabetes was induced in rats with streptozotocin and tissue was isolated at six weeks 
after the induction of diabetes. The expression of TACE by immunohistochemistry and 
immunoblotting was increased in the kidney cortex of the diabetic rats as compared to the 
controls. The activity of TACE in the renal cortex was also increased. On the other hand, the 
expression of TACE’s biological inhibitor, tissue inhibitor of metalloproteinase-3 (TIMP-3), 
was decreased in the renal cortex by both immunohistochemistry and immunoblotting.


In cultured mesangial cells, HG enhances matrix protein, fibronectin and collagen 
IV, accumulation and upregulates TACE expression by western blotting. Inhibitors of 
TACE decreased the expression of fibronectin and collagen IV in mesangial cells exposed 
to HG.


We conclude that hyperglycemia associated with diabetic nephropathy may play a 
role in the activation of TACE/ADAM17 leading to matrix accumulation in renal tissue 
in diabetes.
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Aristolochic Acid Treated Mice: A Tool To Investigate Early Mechanisms 
Initiating Renal Fibrosis  Anja Verhulst,1 Joyce Kiesling,1 Agnieszka 
Pozdzik,2 Geert Behets,1 Annelies De Beuf,1 Joëlle Nortier,2 Patrick D’Haese.1  
1Pathophysiology, University of Antwerp, Belgium; 2Nephrology, Université 
Libre de Bruxelles, Belgium. 


Renal fibrosis is a progressive disorder leading to ESRD. Symptoms however, only 
appear when the fibrotic process is in a non-reversible, already advanced stage. Therefore, 
the aim of this study was to develop an animal model for renal fibrosis allowing to study 
early mechanisms initiating the fibrotic process and permitting to evaluate the effect of 
possibly anti-fibrotic compounds.


73 male CH3/He mice were divided in 3 groups, 2 groups receiving aristolochic 
acid (AA) (5 and 2.5 mg/kg/day) up to 10 days and a control group receiving vehicle. 
Animals were sacrificed after 1, 2 and 4 days of treatment, and 1 and 20 days after a 10 
days treatment period.


Both AA doses induced acute kidney disease (high serum creatinine and BUN values 
and low creatinine clearance). The animals receiving the lowest AA dose all survived and 
restored normal renal function 20 days post treatment. The animals receiving the highest 
concentration of AA, did not survive the acute phase. Therefore only the animals receiving 
the low dose were studied in more detail. Tubular necrosis, tubular atrophy, interstitial 
fibrosis and lymphocyte infiltration were semi-quantitatively scored on HE and Masson 
stained sections. Macrophage infiltration was quantified on immunohistochemically 
stained sections and collagen deposition on sirius red stained sections. Tubular necrosis 
was observed during the acute phase while lymphocyte/macrophage infitration, tubular 
atrophy and collagen deposition, being characteristics of a fibrotic kidney only started to 
develop 1 day post-treatment and were maximal 20 days post-treatment. In a first attempt 
to identify genes/proteins initiating the fibrotic process, it was found using quantitative 
RT-PCR that c-Fos, TGF-beta and Bcl-2 were already up-regulated 2, 4 and 4 days after 
treatment start.


In conclusion we developed an animal model in which renal fibrosis is developing 
quickly, without mortality. This model allows to identify early mechanisms initiating the 
fibrotic process (KO mice) and to evaluate the effect of anti-fibrotic compounds.
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Plasma and Urinary IgG4/IgG Ratios in Idiopathic Membranous 
Nephropathy  Jun Li, Zhen QU, Feng Yu, Rui Yang, Minghui Zhao, Gang Liu.  
Renal Division, Department of Medicine, Peking University First Hospital, 
Beijing, China. 


Objective: The current study is to compare plasma and urinary IgG4/IgG ratios in 
idiopathic membranous nephropathy (IMN) with other common nephrotic syndrome (NS), 
including minimal change disease (MCD) and focal segmental glomerulosclerosis (FSGS), 
their clinical association was further investigated.


Methods: Plasma and urinary samples from 40 patients with IMN (28 with NS, 12 
with non-nephrotic range proteinuria), 16 patients with MCD, 10 patients with FSGS were 
obtained at the day of renal biopsy before initiation of cortical steroids and cyclophosphamide. 
Samples from 10 patients with IMN during follow up were also collected. Levels of plasma 
and urinary IgG4 and total IgG were measured by capturing ELISA. The ratio of IgG4/IgG 
was calculated as the level of IgG4 over the level of total IgG.


Results: Plasma and urinary IgG4/IgG ratios were significantly higher in IMN than 
that in MCD and FSGS (table). In IMN, the ratios were significantly higher in nephrotic 
patients than those with non-nephrotic proteinuria <3.5g/d (table), the ratios decreased in 
remission [plasma: 6.31±1.29 vs. 4.79±0.31, p<0.05; urinary: 9.07(5.78-21.57) vs. 4.08(1-
12.67), p<0.05] but maintained or even increased in resistant patients [plasma: 8.69±1.30 
vs. 9.55±1.44; urinary: 8.10(5.70-10.63) vs. 9.12(5.31-12.34)].


Conclusions: IgG4 might play an important role in the pathogenesis of IMN. IgG4/IgG 
ratio might be a promising marker to reflect disease activity of IMN.


Plasma IgG4/IgG (%) (mean±SE) Urinary IgG4/IgG (%) (median)
IMN-NS (n=28) 8.87±0.72 11.42 (3.79-38.42)
IMN-Proteinuria (n=12) 6.27±1.08* 6.28**(0-21.59)
MCD (n=16) 6.21±0.75* 5.82**(0.99-12.97)
FSGS (n=10) 4.75±0.57* 9.32*(4.49-14.61)
Compared with IMN-NS, *P<0.05, **P<0.01
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Role of Rho Kinase in Transforming Growth Factor-b1-Induced Epithelial-
Mesenchymal Transition in Humam Kidney Proximal Tubule Epithelial 
Cells  Qingsong Cai, Gang Chen, William Mitch, Yanlin Wang.  Division of 
Nephrology, Baylor College of Medicine, Houston, TX. 


Epithelial-mesenchymal transition (EMT) plays an important role in the pathogenesis 
of renal tubulointerstitial fibrosis and transforming growth factor-b1 (TGF-b1) is a key 
inducer of EMT. However, the signaling mechanism that mediates TGF-b1-induced EMT 
is incompletely understood. In this study, we investigated the role of Rho kinase in TGF-
b1-induced EMT in human kidney proximal tubule epithelial cells. TGF-b1 treatment of 
proximal tubule epithelial cells induced EMT as evidenced by conversion from cuboidal 
shape to elongated, spindle-like morphology, a decrease in the expression of epithelial 
marker - E-cadherin, and an increase in the expression of mesenchymal markers -fibronectin, 
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S100A4, and a-smooth muscle actin (a-SMA). To determine the role of Rho kinase, we 
studied the effects of hydroxyfasudil, a specific Rho kinase (ROCK) inhibitor, on TGF-
b1-induced EMT. Our results showed that hydroxyfasudil inhibited TGF-b1-induced 
myofibroblast phenotype, the increase of Fibronectin and a-SMA, and the reduction of 
E-cadherin. These data demonstrate that Rho/ROCK activation is necessary for TGF-
b1-induced EMT in the kidney epithelial cells indicating that hydroxylfasudil might be a 
potential agent for the treatment of renal tubulointerstitial fibrosis.
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Preconditioning of Endoplasmic Reticulum Stress Attenuated Epithelial-
to-Mesenchymal Transition of Renal Tubular Cells Induced by TGF-β  
Duk-Hee Kang, Mina Yu, Dong-Ryeol Ryu, Seung-Jung Kim, Kyu-Bok Choi.  
Nephrology, Ewha Womans University School of Medicine, Seoul, Korea. 


Epithelial-to-mesenchymal transition (EMT) of renal tubular cell is known to be an 
early process of renal fibrosis, however there are still controversies regarding the mechanism 
of EMT. Endoplasmic reticulum (ER) stress is a cellular stress pathway induced by the 
accumulation of unfolded proteins in the ER which is initially a defense mechanism of 
cells against various stress to adaptation, however cell apoptosis develops with prolonged 
activation of ER stress. ER stress is reported to play a role in animal models of ischemia/
reperfusion injury with a protective role of ER stress preconditioning in renal function. 
However, there is still limited knowledge on the pathophysiologic role of ER stress in 
progression of various kidney disease.To investigate the role of ER stress on renal disease 
progression, we examined the effect of ER stress preconditioning on EMT induced 
by TGF-β, a key cytokine of renal damage. Optimal preconditioning concentration of 
tunicamycin (TM) or thapsigargin (TG) and treatment duration that expressed 2 ER stress 
chaperones (GRP78/94 & eIF-1α) without an evidence of cell apoptosis were determined. 
To induce ER stress preconditioning, HK-2 cells were treated with 0.1 µg/ml of TM or 
0.1 µM of TG for 4 hrs, followed by a removal of TM or TG. Exposure of HK-2 cells to 
TGF-β (10 ng/ml) for 24 to 72 hrs resulted in a changes in cell morphology from cobble 
stone appearance to elongated, fibroblastoid morphology. TGF-β also decreased E-cadherin 
expression with an increase in α-SMA from 48 hrs of stimulation. Preconditioning with 
TM or TG protected HK-2 cells from TGF-β-induced changes in cell morphology at 
48 hrs of stimulation, and also reversed the changes in the expression of E-cadherin & 
α-SMA by TGF-β. TGF-β-induced cell senescence assessed by SA β-gal staining was also 
ameliorated by pre-treatment with TM or TG. In conclusion, our finding suggests ER stress 
preconditioning protects renal tubular cells from phenotyphic transformation, which can 
be a potential therapeutic target to prevent the progression of CKD.
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Expression of Epimorphin in Human Interstitial Nephritis  Keishi Higashi,1 
Takashi Oda,1 Muneharu Yamada,1 Taketoshi Kushiyama,1 Hanako Takechi,1 
Yutaka Sakurai,2 Yohei Hirai,3 Shigenobu Suzuki,1 Soichiro Miura,1 Hiroo 
Kumagai.1  1Department of Nephrology, National Defense Medical College, 
Tokorozawa, Saitama, Japan; 2Department of Preventive Medicine and Public 
Health, National Defense Medical College, Tokorozawa, Saitama, Japan; 
3Department of Morphoregulation, Institute for Frontier Medical Sciences, 
Kyoto University, Kyoto, Japan. 


Epimorphin is a mesenchymal protein that regulates morphogenesis of epithelial cells 
in various organs via epithelial-mesenchymal interactions. In the last ASN, we demonstrated 
the important role of epimorphin in the repair process of renal fibrosis by showing that the 
fibrosis repair in mice of unilateral ureteral obstruction release model was significantly 
impaired by the treatment with rat anti-epimorphin neutralizing antibody compared to that 
with normal rat IgG, and this impairment was associated with decreased MMP-2 and -9 
expression. In the present study, we investigated the role of epimorphin in human renal 
fibrosis. Cryostat sections of fresh frozen tissues from 7 patients with interstitial nephritis and 
from 10 normal control kidneys were analyzed by immunofluorescence staining with anti-
epimorphin antibody. In control tissues, epimorphin staining was observed in glomerular 
mesangium and interstitial area. Interstitial epimorphin staining was prominently increased 
in interstitial nephritis (∼6 times increase in positive area) as compared with control tissues; 
however, glomerular staining was unchanged. Double staining for epimorphin and various 
markers of interstitial components revealed that the major epimorphin positive interstitial 
cells were α-smooth muscle actin positive myofibroblasts. Furthermore increased MMP-2 
and -9 immunostaining were observed around interstitial epimorphin positive area. Thus, 
epimorphin is prominently upregulated in human interstitial nephritis, and like in the mice 
model, may play an important role in the repair process of renal fibrosis by modulating 
MMP expression.


Disclosure of Financial Relationships: nothing to disclose 


PUB201 


Post-Translational Modification of Angiopoietin like 4 (Angptl4) Is Key to 
Its Pleiotropic Role in Nephrotic Syndrome  Lionel C. Clement,1 Camille 
Mace,1 Winston W. Bakker,2 Sander Kersten,3 Sumant S. Chugh.1  1Medicine/
Nephrology, University of Alabama at Birmingham, Birmingham, AL; 
2Pathology and Laboratory Medicine, University Medical Center Groningen, 
Groningen, Netherlands; 3Nutrigenomics Consortium, TI Food and Nutrition, 
Wageningen, Netherlands. 


Podocyte secreted Angptl4 plays a key role in the development of proteinuria and 
hypertriglyceridemia (inhibition of lipoprotein lipase (LPL) activity) in nephrotic syndrome. 
Glomerular Angptl4 mRNA expression is prominenetly upregulated in puromycin nephrosis 
(PAN) and less so in passive Heymann nephritis (PHN). 2D gel electrophoresis and Western 
blot of normal glomerular extracts reveal monomers of Angptl4 to be distributed in 2 distinct 
isoelectric point (pI) regions. The majority of the protein is present between pI 6.5 and 7.0, 
and lesser amounts between pI 8.0 and 8.5. Western blots with anti-phospho antibodies 
suggest that the lower pI protein is threonine phosphorylated. In PAN, a substantial increase 
in both fractions is noted. PHN is associated with a selective increase in the low pI form. 
Plasma from PAN and PHN reveal mostly increase in low pI forms, with a marginal 
increase in the high pI form in PAN, suggest that the high pI form is either sequestered in 
glomeruli or has a shorter half life in circulation. Plasma from patients with MCD in relapse 
also demonstrate high pI Angptl4, which is absent in normal, MCD remission, FSGS and 
membranous nephropathy plasma. Stable cell lines that secrete large amounts of intact 
monomeric Angptl4 into the supernatant at high pI were developed. High pI recombinant 
Angptl4 was converted into the low pI form by in vitro phosphorylation. Overlay of high 
pI, and not low pI, recombinant Angptl4 on rodent glomerular sections, followed by alcian 
blue staining results in less intense blue stain(P<0.01), suggesting masking or loss of 
GBM charge. Also, high and low pI Angptl4 have differential binding abilities to Angptl4 
receptors on the endothelial surface (P<0.01), and to purified LPL (P<0.01). Therefore, 
different fractions of podocyte secreted Angptl4 have varying effects on the development 
of proteinuria and hypertriglyceridemia in nephrotic syndrome.
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Effects of GDF-15 on Hypoxia/Reperfusion Injury in Cultured Renal 
Mesangial Cells  Marjolein Garsen, Magdalena Mazagova, Maria Sandovici, 
Robert H. Henning, Leo E. Deelman.  Clinical Pharmacology, University 
Medical Center Groningen, Groningen, Netherlands. 


Background: Ischemia-reperfusion (I/R) injury is the leading cause of acute renal 
failure and is a major determinant in the outcome of kidney transplantation. In a rat model 
of ischemia reperfusion, we demonstrated an inverse correlation between kidney function 
and GDF-15 expression, a TGF-β family member. We showed that GDF-15 was primarily 
expressed in the glomerulus. In the current study, we aimed at establishing the functional 
implications of GDF-15 on glomerular mesengial cells. Furthermore, we evaluated whether 
GDF-15 responses resembled TGF-β1 responses.


Materials and methods: Experiments were performed on transformed human mesangial 
cells. 24 hours prior to hypoxia, cells were placed in CO2-independent medium. Hypoxia 
was induced by incubating the cells in a humidified hypoxia chamber (100% N2) for 16 
hours. Reperfusion was achieved by incubating the cells under normal growth conditions. 
The effects of preincubation with GDF-15 and TGF-β1 on apoptosis and α-SMA gene 
expression were investigated.


Results: After hypoxia, HO-1 and GDF-15 expression was upregulated (670±155% 
and 222±14% of controls, respectively), indicating that this model is comparable with in 
vivo ischemia-reperfusion. Caspase 3/7 activity was significantly increased after hypoxia 
(187±27% of controls). GDF-15 did not influence apoptosis, but TGF-β1 led to increased 
apoptosis, both in hypoxic and non-hypoxic cells (351±7% and 136±5% of controls). α-SMA 
expression was increased by hypoxia (197±76% of controls). In non-hypoxic cells, TGF-β1 
increased α-SMA expression (261±46% of controls). In hypoxic cells, TGF-β1 decreased 
α-SMA expression (81±6% of controls). GDF-15 did not influence α-SMA expression in 
non-hypoxic cells. In contrast to TGF-β1, GDF-15 increased α-SMA expression in hypoxic 
cells (307±44% of controls).


Discussion: This study demonstrates that GDF-15 induces prefibrosis after hypoxia 
without affecting apoptosis. In contrast, TGF-β1 induces apoptosis and prefibrosis but loses 
its profibrotic effects in hypoxia. These results suggest that TGF-β1-independent matrix 
formation after hypoxia may be mediated by GDF-15.
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Elucidation of the Physiological Properties of CMTM3 and CORO2B, Two 
Novel Glomerular Proteins, in Zebrafish Kidney Development and Function  
Elisabeth Raschperger,1 Kjell Hultenby,2 Karl Tryggvason.1  1Department of 
Medical Biochemistry and Biophysics, Division of Matrix Biology, Karolinska 
Institutet, Stockholm, Sweden; 2Department of Pathology, Karolinska University 
Hospital, Karolinska Institutet, Stockholm, Sweden. 


Kidney diseases are a major socioeconomic burden that is increasing rapidly worldwide. 
There is a great need for a better molecular level understanding of kidney function, which 
could generate new insight into disease mechanisms and facilitate the development of 
diagnostics and novel therapies.
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The primary goal of this project is to perform a functional study on two novel glomerular 


proteins, the CKLF-like MARVEL transmembrane domain-containing protein 3 (CMTM3) 
and the coronin-2B (CORO2B), by morpholino-mediated gene inactivation in zebrafish, 
a unique animal model for kidney function. The second aim is to further analyze gene 
function by knock-out studies in mice, biochemical analyses, as well as studies on possible 
involvement of the proteins in renal pathology.


Preliminary data on morpholino gene inactivation of the studied genes reveals 
developmental changes of the zebrafish glomerulus, such as a less dense glomerular 
structure and enlargement of Bowman’s space. These phenotypes are associated with 
dysfunctional glomerular filtration, and imply a novel role of the above mentioned genes 
during glomerular development and function. This study will undoubtedly provide new 
information on the three novel proteins with generally unknown properties and biological 
roles in the body. Importantly, elucidating the roles of those novel proteins in kidney 
development and function will yield new fundamental knowledge that can be of immense 
value for understanding renal physiology and disease mechanisms.
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Effect of GEC-Targeted Heme Oxygenase (HO)-1 Expression on the 
Glomerular Permeability Barrier (GPB)  Pu Duann, Elias A. Lianos.  
Medicine, UMDNJ-Robert Wood Johnson Medical School, New Brunswick, 
NJ. 


Induction of HO-1, the rate limiting enzyme of heme degradtion, is a key defense 
mechanism against various forms of cell injury. We have shown that, compared to tubules, 
visceral glomerular epithelial cells (GEC) are refractory to HO-1 upregulation in response 
to injury (Nephron Exp Nephrol 103: 131-138, 2006.) This can be a disadvantage because 
it may result in insufficient production of the cytoprotective heme degradation products, 
CO and beliverdin/bilirubin, thereby promoting GEC depletion and nephron loss. Using 
transgenic (Tg) in which nephrin promoter-driven GEC-targeted human (h)HO-1 (pNeph-
hHO1) expression was achieved, we have shown that proteinuria following immune injury 
was attenuated (J Am Soc Nephrol, 18: 427A, 2007). To explore mechanisms underlying 
this effect, we employed microarray-based gene expression analysis to assess changes in 
controllers of the GPB to protein. Expression levels were assessed in Tg and wild-type 
(Wt) littermates. Total kidney RNA extracted from Tg mice was compared with that of Wt 
littermates by blotting to Affymatix GeneChip® Mouse Genome 4302.0 microarray slides 
(contain 39000 mouse genes). Results are shown below (table 1):
Probe Set ID Gene Title Gene Symbol UniGene ID Fold difference
1422142_at nephrosis 1 homolog, (nephrin) Nphs1 Mm, 54631 2.56
1460297_at nephrosis 2 homolog, (podocin) Nphs2 Mm, 17048 -1.17
1423449_a_at actinin alpha 4 Actn4 Mm, 60595 1.75
1448239_at heme oxygenase 1 (HO-1) Hmox1 Mm, 15368 2.89
1420906_at CD2-associated protein (CD2AP) Cd2ap Mm, 12488 1.02
1426032_at FAT tumor suppressor homolog 1 Fat1 Mm, 14107 -1.3
1430827_a_at focal adhesion kinase (FAK) Ptk2 Mm, 14083 1.2
1417749_a_at tight junction protein 1 (ZO-1) Tjp1 Mm, 27872 1.09
1426673_at Cadherin 3 Cdh3 Mm, 12560 -1.05


Urine protein excretion (Up/Uc) in Tg was no different compared to Wt (1.86±0.93,n=8 
for Tg, vs. 1.95±1.06, n=10 for Wt). Conclusions: GEC-targeted hHO-1 augments 
endogenous HO-1 gene expression. Further, it upregulates expression of nephrin and 
actinin. Collectively, these effects may contribute to maintenance of GPB integrity in 
response to injury.
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Expression of Glomerular I-Plastin Restrictedly Expressed at the Basal Area 
of the Podocyte Was Decreased in Diabetic Podocyte Injury  Gi Dong Han,1,2 
Hiroshi Kawachi,2 Tae-Sun Ha.3  1Department of Food Science and Technology, 
Yeungnam University, Gyeongsan, Gyeongbuk, Korea; 2Department of Cell 
Biology, Institute of Nephrology, Niigata University Graduate School of Medical 
and Dental Sciences, Niigata, Japan; 3Department of Pediatrics, College of 
Medicine, Chungbuk National University, Cheongju, Chungbuk, Korea. 


Recent studies have underlined the important role of the podocyte in the development of 
diabetic nephropathy. In our previous report, I-plastin might be involved in the maintenance 
of the filter structure of the slit diaphragm (SD) as I-plastin is restrictedly expressed at the 
basal area of the podocyte closely to the SD. It could be speculated that I-plastin plays a 
role with nephrin and podocin in the progression of diabetic nephropathy. We analyzed 
expression of I-plastin in cultured podocytes treated with high glucose (HG) and advanced 
glycosylation end-product (AGE) and in streptozotocin-induced diabetic nephropathy 
rat model. HG and AGE-added culture condition induced cytoplasmic translocation by 
confocal imaging and decreased I-plastin protein amount and its mRNA expression along 
with nephrin and podocin compared to normal glucose or osmotic control conditions. 
In streptozotocin-induced diabetic tissue, there were no significant changes of mRNA 
expression in the molecules except for podocin at 48h after induction of diabetes. However, 
after 4 weeks of diabetes the mRNA expression of glomerular I-plastin, podocin and nephrin 
were significantly reduced. Similar patterns were sustained even after 10 weeks in which a 
mild proteinuria developed. Decrease in the expression was also detected in protein level 
by Western blot analysis and confocal imaging. These results suggest that I-plastin might 
be involved in the progression of diabetic nephropathy along with nephrin and podocin.
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Puromycin Aminonucleoside Modulates p130Cas, a Podocyte Signaling 
Protein  Tae-Sun Ha, Eun-Jeong Hong, Eun-Mi Ahn.  Department of Pediatrics, 
College of Medicine, Chungbuk National University, Cheongju, Chungbuk, 
Korea. 


Puromycin aminonucleoside (PAN) specifically injured podocytes, leading to foot 
process effacement, actin cytoskeleton disorganization, and abnormal distribution of slit 
diaphragm proteins, resulting in a well-described model of podocyte injury. p130Cas 
is a docking protein interacting with FAK and c-Crk as well as its localization to focal 
adhesions indicate a role for p130Cas in signaling pathways from cell adhesion sites to the 
cytoskeleton. p130Cas localized subcellulary in podocytes. To investigate the mechanism 
of proteinuria, we observed the changes of p130Cas in cultured podocytes treated with 
PAN. In immunofluorescence study p130Cas showed a diffuse cytoplasmic distribution 
with accumulation at distinct sites visible as short stripes and colocalized with P-cadherin. 
The fluorescences of p130Cas protein were internalized and became granularly by PAN 
in a dose-dependent manner which had been augmented by EGCG, an anti-oxidant. PAN 
also increased the amount of p130Cas protein in a dose-dependent manner which had been 
also reversed by EGCG. We suggest that PAN induced the changes of podocytes p130Cas 
partly through oxidative stresses resulting in podocyte dysfunction.
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Podocyte Stretching Modulates ERK Signalling Pathways  Jose Luis Alonso,1 
Anna H. Klemm,2 Sarah M. P. Jacobo,1 Wolfgang H. Goldmann,2 Anna Greka.1  
1Nephrology Division, Massachusetts General Hospital and Harvard Medical 
School, Boston, MA; 2Department of Medical Physics and Technology, University 
of Erlangen-Nuremberg, Erlangen, Germany. 


Kidney glomeruli function as filters, allowing the passage of small solutes and waste 
products into the urinary space, while retaining essential proteins and macromolecules into 
the blood stream. They achieve this through a filtration apparatus comprised of three layers, 
a fenestrated glomerular endothelium, a basement membrane (GBM) and an epithelial 
cell layer. Glomerular epithelial cells are called podocytes (podo = foot) due to their 
complex architecture characterized by primary and secondary processes culminating into 
interdigitating foot processes (FPs) between adjacent cells. Specialized structures known 
as slit diaphragms (SDs) function as modified adherens junctions connecting podocyte 
foot processes. These structures are under constant mechanical stress due to fluid pressures 
driving filtration across the barrier. Disruption of the SDs or podocyte damage can lead to 
progressive proteinuria, and ultimately, to kidney failure. Dysregulation of the podocyte 
actin cytoskeleton has been implicated in mechanisms of proteinuria. Podocyte adhesion on 
collagen activates the FAK/ERK pathway, a known modulator of F-actin assembly. Here, 
we mechanically stimulated adherent podocytes using a cell stretcher. A 20% strain at 1 
Hz for 30 min induced ERK phosphorylation in stretched podocytes compared to controls. 
This suggests that podocytes are responsive to external strain, and that this is transduced 
into a chemical signal capable of modulating the actin cytoskeleton. We hypothesize that 
mechanical stimuli such as stretching modulate cell adhesion via integrin receptors, which 
in turn triggers mechanochemical signals, affecting cell-cell and cell-GBM connections. 
We are currently studying the effects of externally imposed strain of increased duration 
on the cytoskeletal regulation of podocytes, with a focus on measuring the biophysical 
properties of cell adaptation to mechanical stress.
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Fluid Flow Shear Stress (FFSS) Upregulates Prostanoid Receptors 
and Activates Wnt/β-Catenin Signaling Pathway in Podocytes  Tarak 
Srivastava,1 Ram Sharma,2 Neela Saxena,3 Patricia Cudmore,1 Mark Johnson,4 
Lynda Bonewald,4 Mukut Sharma,5 E. T. McCarthy.3  1Division of Nephrology, 
Children’s Mercy Hospital, Kansas City, MO; 2Kansas City VA Hospital, Kansas 
City, MO; 3Kidney Institute, University of Kansas Medical Center, Kansas City, 
KS; 4School of Dentistry, University of Missouri, Kansas City, MO; 5Medical 
College of Wisconsin, Milwaukee, WI. 


The cellular events that occur in podocytes exposed to normal or to increased levels 
of FFSS, such as might be seen in hyperfiltration states, are incompletely understood. We 
have shown that FFSS causes increased synthesis of prostaglandin E2 (PGE2) in podocytes. 
We hypothesize that podocytes respond to FFSS via COX and Wnt/β-catenin pathways. We 
exposed podocytes to FFSS 2 dyne/cm2 for 2 hr and isolated RNA and protein 2 or 24 hr 
following cessation of FFSS. We measured expression of prostaglandin receptors EP1, EP2, 
EP4, cyclooxygenase-1 (COX-1) and COX-2 using real-time PCR, total and phospho-GSK-
3β using Western blotting, and β-catenin using immunostaining. FFSS caused significantly 
increased expression of COX-2 and EP2 at 24 hr post-FFSS compared to control. Levels 
of phospho-GSK-3β were significantly increased at 2 and 24 hr post-FFSS. Incubation 
with PGE2 (5 µM) in the absence of exposure to FFSS increased phospho-GSK-3β in a 
similar manner. FFSS caused β-catenin to translocate to the nucleus (upper panel, Fig.1), 
an effect reproduced when podocytes were incubated with exogenous PGE2 alone (lower 
panel. Fig.1).
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We conclude that FFSS causes increased expression of COX-2 and subsequently 
increased synthesis of PGE2, which in turn leads to activation of the Wnt/β-catenin pathway 
via increased expression of EP2. Our results suggest possible therapeutic interventions in 
renal diseases in which podocytes may be affected by increased FFSS.
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Rituximab Treatment in HyperIgG4 Related Systemic Disease  Sophie de 
Seigneux, Mohamad Zaidan, Karine Dahan, Jean-Philippe Rougier, Emanuelle 
Plaisier, Pierre Aucouturier, Patrice Callard, Pierre M. Ronco.  Nephrology 
Department, Hopital Tenon, Paris, France. 


HyperIgG4 systemic diseases are described as tissue infiltration by IgG4 positive 
plasma cells and IgG4 hypergammaglobulinemia.


We report the case of a 83 year old Chinese male presenting with massive weight 
loss, peripheral adenopathies, interstitial lung disease, acute renal failure (MDRD 44 
ml/min) with tubular proteinuria, retroperitoneal fibrosis, hyperproteinemia (105 g/l) 
with hypergammaglobulinemia (80 g/l), asymptomatic dysthyroidia and pancreatic tests 
anomalies.


The clinical picture was similar to hyperIGg4 related disease given diffuse organ 
infiltration including idiopathic pancreatitis, 50 fold elevation of IgG3 (19.5 mg/ml) and 
IgG4 (17.5 mg/ml) subclasses, absence of monoclonal component and T/B cell clonality 
and negative immunologic and virologic testing (HHV8 negative).


Examination of two adenopathies showed a follicular lymphoid hyperplasia with major 
plasma cells infiltration and no argument for Castelman disease or lymphoma. A kidney 
biopsy revealed interstitial nephritis and tubulitis with an interstitial lymphocyte and plasma 
cells infiltration, without granuloma or necrosis. Cell infiltrates were polyclonal.


To avoid corticosteroid side effects and given the polyclonal nature of the infiltrate, we 
undertook Rituximab treatment with a classic scheme (375 mg/m2 over four weeks). The 
evolution was rapidly favorable. Within one month the patient gained seven kilos, dyspnea 
regressed, pancreatic tests, thyroid tests, CRP and renal function normalized (MDRD 81 
ml/min), hypergammaglobulinemia decreased form 88g/l to 38g/l after four weeks.


This is the first report of renal and systemic hyperIgG4 related disease successfully 
treated with Rituximab alone, with regression of the hypergammaglobulinemia and organ 
infiltration. This disease is known to be responsive to high dose steroids but with a high risk 
of relapse. Rituximab was rapidly effective suggesting that in hyperIgG4 related disease 
plasma cells have a rapid turnover. Rituximab may thus provide a less toxic treatment than 
corticosteroids in localized as well as systemic forms of the disease.
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Haemostasis Effect of Retroperfusion Thrombase through Ureteral 
Catheter on Nephrorrhagia Rats  Jian Chen, Zinuo Shi, Qin Lin.  Nephrology, 
Dong Fang Hospital, Fuzhou, Fujian, China. 


Objective To investigate haemostasis effect of thrombase retroperfusion through 
ureteral catheter on nephrorrhagia rats. Methods: After the rat models of nephrorrhagia 
with gross hematuria had been established, 32 SD rats weighing 350∼400g were randomly 
divided into 4 groups (8 rats in each group). All rats were retroperfused by threedifferent 
doses of thrombase or NS through ureteral catheter respectively. Lab index: Urinary red 
cell, blood pigment, serum creatinine,bleeding time(BT) and clotting time(CT) were 
detected in All rats before, 40min,2hour after retroperfusion. Results: ˆ1 Compared 
with normal control group,the level of blood pigment and SBP of the other 3 groups was 
higher respectively(P <0.05), while the level of red blood cell count in urine was lower 
(P <0.05).The level of above-mentioned index among high-dose group (500U/ml) and 
middling-dose group(250 U/ml)versus low-dose group was significantly different(P <0.05).
ˆ2 Among 4groups, the difference of bleeding time(BT), clotting time(CT) and the level 
of serum creatinine before versus 40 Min after retroperfusion was not significant (P>0.
O5). Conclusion:All three different doses of thrombase had haemostasis effect on renal 
hemorrhage rats by retroperfusion through ureteral catheter, and the effects were related 
to the medicament and the dosage;while retroperfusion thrombase did not effect BT, CT 
and the level of serum creatinine of rats.
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Pathological Findings by Electron Microscopy in Hepatitis C Virus-
Associated Glomerulonephritis  Hideaki Yamabe,1 Norio Nakamura,1 Michiko 
Shimada,1 Reiichi Murakami,1 Takeshi Fujita,1 Yuko Shimaya,1 Hiroshi Osawa,1 
Ken Okumura,1 Mitsuaki Kaizuka.2  1Department of Nephrology, Hirosaki 
University Hospital, Hirosaki, Aomori, Japan; 2Department of Internal 
Medicine, Aomori Prefectural Hospital, Aomori, Japan. 


Most common form of glomerular disease seen in association with hepatitis C virus 
(HCV) infection is membranoproliferative glomerulonephritis (MPGN), with or without 
cryoglobulinemia. The histological findings observed to date by electron microscopy 
in HCV-associated MPGN have not been fully understood. This study examines the 
pathological findings in HCV-associated MPGN obtained by electron microscopy. Twenty 
eight patients (mean age: 60.9 years, 18 males and 10 females) were diagnosed as having 
HCV-associated MPGN by renal biopsy in our hospital between 1991 and 2007, and 14 
of 28 cases could be examined by electron microscopy. Cryoglobulinemia was observed 
in 10 of 14 cases. On immunofluorescence, all cases stained with C3 and IgM, and 7 of 14 
cases stained with IgG. The glomerular electron-dense deposits from 14 cases was classified 
into 3 types. Four cases showed typical cryoglobulin with a diameter of 36-45 nm, which 
was composed of paired curved cylinders. It was sometimes difficult to find glomerular 
cryoglobulin because the appearance of electron-dense deposits was not uniform. On the 
contrary, 3 cases showed atypical cryoglobulin-like fibrils with a diameter of 14-20 nm, 
which were similar to amyloid fibrils or immunotactoid fibrils. Cryoglobulin existed in the 
serum of these 7 cases. The remaining 7 cases showed the usual subendothelial deposits 
demonstrated in idiopathic MPGN, and no fibrils were observed, although cryoglobulinemia 
existed in 3 of these 7 cases. There were no differences in clinical symptoms, the amount 
of urinary protein, renal function and prognosis among the cases with the 3 types of 
electron-dense deposits. It is concluded that a diversity of electron-dense deposits exists 
in HCV-associated MPGN, and various stages may occur before glomerular cryoglobulin 
deposition is completed. Therefore, it is important to observe electron-microscopic 
specimens very carefully.
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The Applied Research of Improved Immunohistochemical Staining in the 
Diagnosis of Hepatitis B Virus Associated Glomerulonephritis  Weihua 
Peng.  Nephrology, Fuzhou General Hospital, Nanjing Command PLA, Fuzhou, 
Fujian, China. 


To investigate the applications of improved immunohistochemical staining (IIHS) in 
the diagnosis of hepatitis B virus associated glomerulonephritis (HBV-GN). IIHS using the 
antigen retrieval method of high temperature and high pressure added ΧΧIV type protease 
digestion, incubated with the first antibody and anti-1st antibody in succession, and The 
latter connected with HRP-linked polymer Comparison. Kidney tissue samples of patients 
stained at the same time with immunofluorescent staining (IFS) method for the control.


In 40 patients with serum HBsAg-positive, 27 cases of kidney tissues were HBsAg 
positive with IIHS, the positive rate was 67.5%; HBcAg positive in 7 cases (six cases with 
HbsAg positive meanwhile, one case HbsAg negative), the positive rate was 17.5%; 12 cases 
were HbsAg and HBcAg negative at the same time. With IFS 29 cases showed HBsAg-
positive (72.5%), and HBcAg positive in 10 cases (25.0%, all showed HbsAg positive at 
the same time); HbsAg and HBcAg were negative in 11 patients. HbsAg-positive rate with 
IIHS is close to IFS (67.5% vs 72.5%), 22 cases were tested HbsAg-positive with IIHS 
and IFS simultaneously, five cases both HbsAg-negative; the HbsAg positive coincidence 
rate in IIHS is 81.5% (22/27), while 75.9% (22/29) in IFS. 10 patients represented serum 
alanine aminotransferase elevating, among them 9 cases showed HbsAg positive with IIHS 
and 7 cases with IFS; pathology of 6 cases was membranous and/or membranoproliferative 
glomerulonephritis (five cases HbsAg-positive with, IIHS and three cases with IFS); serum 
albumin < 30g/L and 24h urine protein quantitation < 3.5g in 7 cases of patients, 2 patients 
of them were performed routine liver tissue biopsy, pathology showed liver lesions.


Improved immunohistochemical staining can promote the antigen positive rate of 
hepatitis B virus in HBV-GN, Indicating the popularized value of clinical application.
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The Role of HLA-DRB1 Alleles on Susceptibility and Severity of Chinese 
Patients with Anti-GBM Disease  Rui Yang, Zhao Cui, Juan Zhao, Ming-
Hui Zhao.  Renal Division, Department of Medicine, Peking University First 
Hospital, Beijing, China. 


Anti-glomerular basement membrane (GBM) disease, a rare autoimmune disorder, 
is associated with HLA-DR15 genotype in Caucasian and Japanese populations. But the 
distribution of HLA-DRB1 alleles in Chinese patients with anti-GBM disease and their 
association with clinical characteristics of anti-GBM disease are to be determined. The 
present study analyzed the HLA-DRB1 alleles by sequence based typing in 44 Chinese 
patients with anti-GBM disease and 200 healthy controls. The effects of DRB1 alleles on 
susceptibility to anti-GBM disease were examined by a relative predispositional effects 
(RPEs) method. The clinical and pathological data of the patients were collected and 
analyzed. The DRB1*1501 allele showed most significant association with anti-GBM 
disease (P=1.597∗10-7). The RPEs test showed a significant increased frequency of 
DRB1*0404 in anti-GBM disease (p=0.037). Interestingly, the patients with DRB1*1501 
or *0404 had more crescents formation in glomeruli than those without the two alleles. 
We conclude that the HLA-DRB1*1501 and DRB1*0404 alleles are genetic markers for 
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susceptibility to anti-GBM disease and might contribute to severity of the disease in Chinese 
patients with anti-GBM disease.
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Detection of Early Impairment of Glomerular Filtration Rate in Chronic 
Kidney Disease Patients: Serum Creatinine vs Low-Molecular Weight 
Proteins  Carlo Donadio.  Internal Medicine, Nephrology, University of Pisa, 
Pisa, Italy. 


Serum creatinine is considered an efficient marker of GFR impairment only at CKD 
stages ≥3b (GFR<45 mL/min/1.73 m2), while serum concentrations of low molecular weight 
proteins (LMWP) have been proposed as a more sensitive marker of GFR impairment.


Aim of this study was to assess the accuracy of serum levels LMWP (cystatin C, Cys; 
beta2-microglobulin, β2M; retinol-binding protein, RBP; beta-trace protein, BTP) as 
indicators of impairment of GFR, in comparison with serum creatinine (Creat) and urinary 
excretion of albumin (U-Alb).


Two hundred and ninety-five adult CKD patients (F 137, M 158), affected by different 
kidney diseases with various impairment of renal function (S-Creat 0.40-12.1 mg/dL), 
participated to this study. GFR was measured as the renal clearance of 99mTc-DTPA. Creat, 
Cys, β2M, RBP, BTP and U-Alb were measured with standard laboratory methods.


Serum concentration of all markers increased with the reduction of GFR. The slight 
increases found at CKD stage 2 resulted already statistically significant versus the values 
found in the group of CKD at stage 1. Statistical significance was higher for S-Creat, S-β2M 
and S-BTP than for S-Cys and S-RBP. Some differences among the different markers 
were found according to the gender of patients. In any case, a very high correlation was 
found between GFR (99mTc-DTPA), and serum Creat (r=0.9254), Cys (r=0.9361), β2M 
(r=0.9381), and BTP (r=0.9251). The lowest correlation was that of RBP (r=0.6917). In 
general, the criterion values to screen the same GFR impairment were higher for male than 
for female patients. Furthermore, to screen patients with mild impairment in GFR, one must 
use criterion values lower than those necessary to screen patients with a more advanced 
impairment in GFR. All serum markers showed a similar accuracy as indicators of different 
degrees of GFR impairment, except RBP, which resulted significantly less accurate.U-Alb 
was inadequate as indicator of any level of GFR impairment.


In conclusion, serum levels of LMWP are probably not more sensitive or accurate than 
serum creatinine as an early indicator of GFR impairment. U-Alb gives no information 
on GFR impairment.
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The Ill-Defined Entity of Lupoid Nephritis: A Single Center Clinicopathologic 
Study  Helen P. Cathro,1 Wael Jarjour,2 Rasheed A. Balogun,3 Warren K. Bolton,3 
Olga Morgan,1 Victoria F. Norwood.4  1Department of Pathology, University 
of Virgina Health System, Charlottesville, VA; 2Department of Medicine, Ohio 
State University College of Medicine, Columbus, OH; 3Department of Internal 
Medicine, University of Virginia Health System, Charlottesville, VA; 4Department 
of Pediatrics, University of Virginia Health System, Charlottesville, VA. 


The American College of Rheumatology (ACR) criteria for the diagnosis of SLE are 
focused on multisystem disease. Patients failing to meet ACR multisystem criteria may 
exhibit pathologic findings suggestive of lupus nephritis on kidney biopsy.


Kidney biopsies from patients failing to meet ACR criteria, but which exhibited a “full-
house” immunofluorescent profile and other histopathologic features of lupus were included. 
Biopsies from patients with dual ANA/anti-ds DNA antibody positivity were excluded.


Eight patients (biopsied from 2004-2008) met the study criteria (ages 7-51; 4 <17 yr). 
The most common clinical feature was persistent proteinuria (7/8) and 4/8 had a positive 
ANA. Histopathologically, thickened glomerular capillary loops and segmental sclerosis 
were common (both 4/8). Five had both mesangial and capillary loop deposits by IF and 
EM. Five biopsies demonstrated a good correlation between sites of deposits by IF and 
EM, and 3 had ultrastructural tubuloreticular inclusions (TRI). On follow-up averaging 
25.5 months, two adults and one child were eventually given a clinical diagnosis of SLE. 
Of adults, one had Stage II, one had Stage III, and two had Stage IV CKD, all having 
been treated with prednisone and mycophenolate mofetil. Of patients <17 yr, 3 had serum 
creatinine <0.8 mg/dL, one having been treated with steroids, and one with advanced 
disease at diagnosis was approaching dialysis.


The initial pathologic features associated with a subsequent clinical diagnosis of 
SLE were concordance of the sites of IF and EM deposits and the presence of TRI. All 
these patients are at risk for the development of SLE. Pathology should direct therapy in 
those cases with aggressive disease, but further studies are needed to delineate the risk 
of developing SLE.
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Renal Histology and Function in Liver-Transplant Patients  Nassim Kamar,1 
Céline Guilbeau-Frugier,2 Aude Servais,3 Ivan Tack,4 Eric Thervet,5 Fabrice 
Muscari,6 Lionel Rostaing.1  1Nephrology, and Multi-Organ Transplantation, 
CHU Rangueil, Toulouse, France; 2Pathology, CHU Rangueil, Toulouse, 
France; 3Nephrology, Pitié Salpêtrière, Paris, France; 4Epreuve Fonctionelle 
Rénale, CHU Rangueil, Toulouse, France; 5Transplantation, Necker Hospital, 
CHU Rangueil, France; 6Liver Transplantation, CHU Rangueil, Toulouse, 
France. 


The aims of this study were to assess renal histology after orthotropic liver 
transplantation (OLT), and to identify predictive factors for the main histological kidney 
lesions.


99 liver-transplant patients underwent a kidney biopsy (KB) and an inulin clearance. 
The mean time between OLT and the KB was 60±48 months. KBs were scored according 
to the Banff classification, and interstitial fibrosis (IF) was assessed automatically by 
image analysis.


The mean serum creatinine, creatinine clearance (Cockcroft-Gault), and inulin clearance 
were respectively at 124±40 µmol/L, 63±22 mL/min, and 61±23 mL/min. Analysis of 
KBs revealed the following results: 47±21% of sclerotic glomeruli (SG), 22.7±10.6% for 
IF, 13.8±19.4% for acute tubular necrosis, 1.7±0.98 for aah, 1.2±1.05 for ci, 1.49±0.79 
for ct, 1.02±0.9 for cv, 0.16±0.49 for mm, 0.17±0.43 for ti scores. There was a significant 
correlation between renal function and the percentage of SG, the percentage of IF, the ci, 
ct, and cv scores. There was also a significant correlation between the time on calcineurin-
inhibitor therapy and percentage of SG, percentage of IF, the aah, and the ct scores. A low 
serum creatinine level at 6 month post-OLT, a high creatinine clearance 6 months before 
the KB and a longer time on tacrolimus therapy were independent protective factors 
against having an IF > 20%. A low creatinine clearance at KB, the non-use of steroids, 
the use of diuretics, the use of statins, and an elevated Child Pugh grade at OLT were 
independent predictive factors for having a percentage of SG ≥50%. The type and levels 
of immunosuppressants, age, gender, diabetes, hypertension, and the use of ACEI and/or 
ARBs were not predictive for kidney lesions after OLT.


CKD observed after OLT had several causes, even tough the time of CNIs seems to 
be correlated with the percentages of SG and IF.
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Glomerular Deposition of C4d, a Valuable Tool for the Diagnosis of 
Membranous Nephropathy  Maria Lopez-Andreu,1 Mario Espinosa,1 Rosa 
Ortega,2 Jose Manuel Gómez-Carrasco,1 Fernando López-Rubio,2 Pedro Aljama.1  
1Nephrology, Hospital Universitario Reina Sofia, Cordoba, Spain; 2Pathology, 
Hospital Universitario Reina Sofia, Cordoba, Spain. 


Idiopathic membranous nephropathy (MN) is the most common cause of the 
nephrotic syndrome in adults. The diagnosis is based on electron microscopy (EM) and 
immunofluorescence (IF) findings. However, in many patients, tissue is only available for 
light microscopy (LM) and the separation between MN vs minimal change disease (MCD) 
is difficult. The immunohistochemical detection of the complement degradation product C4d 
in glomerulonephritis has aroused considerable interest in recent years. C4d is a fragment 
of C4 that is produced during activation of the classical complement pathway or the lectin 
complement pathway.We aimed to determine whether immunohistochemical detection of 
C4d in patients with MN could be useful as a diagnostic tool.


All adult biopsied patients diagnosed of idiopathic MCD or MN in our Hospital between 
January 2001 and October 2008 were considered in this study. The diagnosis of MCD and 
MN was based on histological assessment of renal biopsy tissue with hematoxilin and eosin, 
trichrome masson, periodic acid-Schiff and methenamine silver for LM, staining with IgG, 
IgA, IgM and C1q for IF and EM study. Only patients whose tissue was available for LM, 
IF and EM were finally included (15 patients with MCD and 14 with MN). In October 
2008, 3 micron desparaffinized and rehydrated sections of formaldehyde-fixed renal tissue 
were immunohistochemically stained for C4d, using rabbit polyclonal anti-human C4d 
(Biomedica, Vienna, Austria), diluted 1:30 in PBS, as antibody. Patients were classified as 
positive when more than 75% of the glomeruli were positive for C4d.


C4d deposition was not observed in glomeruli from patients with MCD (0%). By 
contrast, C4d was detected in 100% of the patients with NM as uniform granular distribution 
that outlined all the capillary loops and spared the mesangium. This form of deposits mirrors 
that of the IgG in renal tissue.


In Conclusion the immunohistochemical demonstration of C4d can be used to 
differentiate MN from MCD. C4d deposition was a diagnostic indicator of MN.
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C4d Deposition in Allograft Renal Biopsies Is an Independent Risk Factor 
for Allograft Failure  Rending Wang,1 Huiping Wang,1,2 Jianghua Chen,1,2 
Jianyong Wu,1 Yimin Wang,1 Hongfeng Huang,1 Qiang He.1  1Center of Kidney 
Disease, First Affiliated Hospital, College of Medicine, Zhejiang University, 
Hangzhou, Zhejiang, China; 2Key Laboratory of Combined Multi-Organ 
Transplantation, Ministry of Public Health, Hangzhou, Zhejiang, China. 


Background: Association of C4d deposition and renal allograft survival is still 
uncertain. We retrospectively evaluated clinical outcome of C4d deposition in allograft 
renal biopsies.


Method: 150 biopsies from 150 patients with histological diagnosis of acute rejection 
from December 1997 to March 2007 were included. Paraffin embedded sections were stained 
with a polyclonal antibody using an immuno-peroxidase technique. Detailed clinical data 
were obtained by retrospective review.


Results: C4d was stained positively in 74 (49.3%) of 150 cases, 47 (61.5%) biopsies 
showed diffuse C4d deposition and 27(38.5%) showed focal C4d deposition. During follow 
up, significantly more C4d positive patients (24 of 74 patients, 32.4%) lost their grafts, 
compared with C4d negative group (10 of 76 patients, 13.2%) (p=0.005). In Kaplan-Meier 
analysis, grafts with C4d negative group had a markedly higher survival as compared with 
C4d positive group (P = 0.003, log-rank test). Graft survival among C4d negative, C4d 
diffuse positive, and C4d focal positive groups were significantly different (P = 0.007, log-
rank test). Graft survival rate among C4d negative in early (<6month) and in later biopsy 
(>6 month), C4d positive in early and in later biopsy were different (P = 0.028, log-rank 
test). The adjusted risk ratio of graft failure in Cox proportional hazards multivariate 
analyses for C4d positive patients was 3.309 (95% confidence interval, 1.413 to 6.537; P 
= 0.004).Conclusion: Patients with C4d deposition had an inferior graft survival, especially 
with diffused C4d deposition and later occurred acute rejection. C4d deposition was an 
independent risk factor for graft survival.
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Gadoterate Meglumine (GM): A Safe Gadolinium-Contrast Medium 
in Renal Insufficiency  Silvia Oldani,1 Antonio Papagno,1 Silvia Finazzi,1 
Alessandro Montanelli,1 Luca Balzarini,1 Maurizio Gallieni,2 Girogio Graziani,1 
Salvatore Badalamenti.1  1Nephrology Unit, IRCCS Istituto Clinico Humanitas, 
Rozzano, Milano, Italy; 2Nephrology Unit, Ospedale San Paolo, Milano, 
Italy. 


Background. NSF occurs frequently in patients with acute kidney injury (AKJ) and 
with severe chronic kidney disease (CKD) [stage 4-5 with GFR<30 ml/min/1.73 m2)] who 
receive gadolinium-containing contrast media (CM). Previous reports have shown that 
the lowest rates for developing NSF were associated with the use of cyclic agents with 
high thermal stability constants and long dissociation half-lives. There are no data on GM 
behavior, a cyclic agent, in patients with renal insufficiency


Aim. To evaluate GM renal effect using microalbuminuria as a marker of early kidney 
damage


Methods. We enrolled 15 patients (5 females and 10 males) with a median age of 69,1± 
13,3 years. 7 patients had AKJ and 8 patients had CKD. 22% of patients had diabetes mellitus 
and 66% of patients had hypertension. Patients received GM, at the dose of 0,2 mmol/kg, 
without CM prophylaxis. Proteinuria and microalbuminuria were assessed at the baseline 
(time-0) and 72 hours after administration of GM (time-1). Estimated GFR (eGFR) was 
calculated using the Cockcroft-Gault formula and was assed at time 0 and time-1.


Results. In both groups there weren’t significant differences for proteinuria and 
microalbuminuria at time 0 and at time 1. eGFR didn’t change before and after GM 
administration.
Table 1


Proteinuria (mg/dl) Microalbuminuria (mg/L)
Patients Time-0 Time-1 Time-0 Time-1
AKJ (7) 103±112,2 67± 61 600± 684,5 412,1± 420,8
CKD (8) stage 4-5 100,7± 137,8 83,2±78,6 516,3± 702,1 493,6± 547,2
A p-value <0.05 was considered statistically significant


Conclusions. GM seems to be a safe gadolinium-contrast medium in patients with 
severe CKD and AKJ.
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Evaluation of Erytrocyte Dysmorphism by Light Microscopy with Lowering 
of the Condenser Lens: A Simple and Efficient Method  Gyl E. B. Silva, 
Roberto S. Costa, Roberto C. Ravinal, Jucélia S. Silva, Márcio Dantas, Terezila 
M. Coimbra.  Departments of Pathology, Physiology and Internal Medicine, 
University of Sao Paulo, Ribeirao Preto, SP, Brazil. 


Aim: To demonstrate that the evaluation of erythrocyte dysmorphism by light 
microscopy with lowering of the condenser lens is useful to identify patients with haematuria 
of glomerular or non-glomerular origin. Methods: We report a comparative double-blind 
study between the phase contrast microscopy (PCM) and the standard light microscopy 
with lowering the condenser lens (LMLC) to evaluate the efficacy of these techniques. 
We analyzed urine samples of 39 patients followed up for 9 months. Results: Glomerular 
haematuria group is comprised of 20 patients, 10 males and 10 females, aged 16 to 79 
years (median 42.4 years). Non-glomerular group is comprised of 19 patients, 15 males 


and 4 females, aged 15 to 66 years (median 41.3 years). The dysmorphism degree was 
10.4±6.3 by PCM and 9.6±9.9 by LMLC evaluation for non-glomerular aetiology, while 
in glomerular aetiology was 69.1±19.7 and 78.4±22.2 respectively. Specific cutoff were 
set for each method according to their best rate of specificity and sensitivity as follows: 30 
% for phase contrast microscopy and 40 % for standard light microscopy with lowering 
condenser lens, reaching in the first method the rate of 95 % and 100 % of sensitivity and 
specificity, respectively, and in the second method the rate of 90 % and 100 % of sensitivity 
and specificity, respectively. Conclusion: The standard light microscopy with lowering the 
condenser lens proved to be effective in contributing to the direction of investigation of 
haematuria, toward the nephrologic or urologic side. This method can substitute the phase 
contrast microscopy when this equipment is not available. 
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Progress Factors of Early IgA Nephropathy  Jee-Young Han,1 Lucia Kim,1 
Suk-Jin Choi,1 In-Seo Park,1 Joon-Mee Kim,1 Young-Chae Chu,1 Sun-Hee Kim,1 
Moon-Jae Kim,2 Dae R. Cha.3  1Pathology, Inha University Medical College, 
Incheon, Republic of Korea; 2Internal Medicine, Division of Nephrology, Inha 
University Medical College, Incheon, Republic of Korea; 3Internal Medicine, 
Division of Nephrology, Korea University, Ansan Hospital, Ansan, Republic 
of Korea. 


The prognosis of IgA nephropathy (IgAN) is very variable. It is still difficult to 
predict its prognosis by pathology of the early IgAN. In some studies, the types of 
infiltrating lymphocytes are also related to the prognosis of IgAN. In this study, we 
investigated the progress factors of IgA nephropathy in three fields; l) clinical factors 
2) traditional pathological factors 3) the type and number of infiltrating lymphocytes 
and degree of podocyte damage. In IgAN, the clinical factors (age, blood pressure (BP), 
24h urine protein (UP), serum BUN and Cr at the time of biopsy and last follow-up) 
were investigated. Estimated GFR (eGFR) was calculated. Patients were divided to non-
progressors and progressors. Non-progressors were patients with initial eGFR and final 
eGFR (feGFR) ≥ 60ml/min/1.73m2. Progressors were patients with initial eGFR ≥ 60ml/
min/1.73m2 and feGFR <60ml/min/1.73m2 and feGFR <half of initial eGFR. The sclerosis 
index, mesangial proliferation, tubular atrophies, and interstitial fibrosis were accessed. 
Immunohistochemistry (IHC) was performed for CD3, CD8, CD20, CD68, and WT1. 
The correlation between two groups (progressors and non-progressors) and clinical and 
pathologic parameters was investigated. The number of patient of eGFR less than 60ml/min 
was 17 at the time of diagnosis but it was increased to 35 after follow-up. The progressors 
differed significantly from non-progressors in the initial diastolic BP, eGFR, Cr and 24h 
UP. Among pathologic parameters, tubulointerstitial lesion, the number of infiltrating CD3, 
CD68, CD8 and CD20 are significantly different between progressors and non-progressors. 
According to the results, our study may have identified markers of disease progression 
in early stages of IgAN. The CD3, CD8, CD68 and CD20+ cells can be useful progress 
markers with traditional clinical and pathologic parameters in early IgAN.
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Niemann-Pick Disease Type B, Glomerulopathy  Jose R. Salcedo,1 Surya V. 
Seshan.2  1Pediatric Nephrology, St Joseph’s Children’s Hospital, Paterson, NJ; 
2Pathology, Weill Cornell Medical College, New York, NY. 


Niemann-Pick Disease, type B (NPD-B) is a genetic lipid storage disorder due to 
deficiency of the lysosomal enzyme, acid sphingomyelinase. The enzymatic defect results 
in pathologic accumulation of sphingomyelin and other lipid substances in the cells of the 
spleen, liver, lungs and bone marrow. NPD-B represents the “visceral form” with clinically 
overt manifestations in the pre-teen years commonly, massive hepatosplenomegaly and lung 
impairment. Renal involvement and histopathology as tubular foam cell transformation were 
noted in two autopsy cases (Crocker & Farber, 1958). Clinical proteinuria and renal biopsy 
findings have not been described previously. Herein, we demonstrate for the first time the 
characteristic renal pathologic findings in a 17-year-old Albanian female patient, diagnosed 
with NPD-B at 3 years of age, who developed asymptomatic proteinuria. Percutaneous 
renal biopsy was studied by light (LM), immunofluorescence (IM) and electron microscopy 
(EM). By LM renal foam cells were found to contain fine vacuolization which were uniform 
and clear, showing mild positive staining for PAS, oil Red O and Sudan black in frozen 
section indicating abnormal lipid content. Numerous lipid inclusion bodies stain strongly 
with Tolouidine blue stain in thin plastic sections. EM features in osmium post-fixed 
specimen are: packed multilamellar myelin bodies resembling “onion-skin,” interspersed 
with electron dense osmiophilic granules and vesicular structures in the lysosomes. These 
inclusions are noted in the glomerular epithelial, mesangial and endothelial cells, as well 
as, in some interstitial, tubular and peritubular capillary endothelial cells. This may be 
responsible for the asymptomatic proteinuria, not hitherto reported as lung symptoms 
generally prevail in NPD-B. We postulate that this form of Glomerulopathy in NPD-B is 
inherent to all patients with this genetic condition, but its proteinuria expression may be 
masked by the severe lung involvement.
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Idiopathic Membranous Nephropathy Cases with Strong IgG Deposition 
but Weak or No C3 Deposition  Sabine Kyoko Saito, Akira Shimiuz, Emiko 
Fujita, Yukinari Masuda, Akiko Mii, Kaoru Aki, Masamichi Ishizaki, Yuh 
Fukuda.  Analytic Human Pathology, Nippon Medical School, Tokyo, Japan. 


The histopathologic findings of membranous nephropathy (MN) are widely 
characterized. We sometimes experience the cases that are accompanied with weak or 
negative C3 deposition, although diffuse and strong IgG deposition is evident. In the present 
study, we assessed the clinicopathological characteristics of these MN cases. We selected the 
biopsies that showed strong deposition (>2+ in 4+) of IgG and weak or no deposition (<1+ 
in 4+) of C3, from 262 renal biopsies of primary MN in our department. We detected 26 
cases (10%) that showed strong deposition of IgG but weak or no deposition of C3. These 
cases were consisted of 19 males and 7 females. Ages at the time of biopsy ranged from 
6 to 84 years (31.5 ± 24.8 years). Renal dysfunction was not observed in all cases. From 
ultrastructual findings, the cases of strong deposition of IgG but weak or no deposition of 
C3 were divided into two groups; the early phase of MN (7 cases, 27.0%) and remission 
phase of MN (19 cases, 73.1%) groups. In the early phase of MN group was characterized 
by the nephrotic rage proteinuria, short interval from disease onset, segmental deposits on 
GBM, and ultrastruacually stage I MN. On the other hand, remission phase of MN group 
was characterized by the nephrotic rage proteinuria in 6 cases but only a little proteinuria 
in 4 cases, long interval from disease onset, and ultrastruacually stage III to IV MN. 
Repeart biopsies were performed in 5 cases. Strong deposition of IgG and C3 was evident 
with ultrastructually stage I to II MN and nephrotic range proteinuria in the first biopsies. 
However, repeat biopsies 2 to 4 years after first biopsies showed that strong deposition 
of IgG but negative of C3, ultrastructually stage IV MN, and only mild proteinuria. IgG 
subclass that could examined showed that the predominant deposition of IgG4 > IgG1, and 
negative for IgG2 and IgG3. The cases of strong deposition of IgG but weak or no deposition 
of C3 were considered as remission phase of MN. In addition, the early phase of MN were 
also present, may be associated with predominant deposition of IgG4.
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Evidence Based of Podocytes Marker in HIV-Infected Thai Patients at King 
Chulalongkorn Memorial Hospital  Phonethipsavanh P. N. Nouanthong,1,2 
Talerngsak T. K. Kanjanabuch.2  1Graduate School, Chulalongkorn University, 
Bangkok, Thailand; 2Internal Medicine, Chulalongkorn University, Bangkok, 
Thailand. 


Background: HIV-associated nephropathy (HIVAN) in thai population is not well 
documented. Podocyte plays a critical role as the glomerular filtration barrier. There is no 
sensitive method to predict early kidney damage in patients with HIV infection. Therefore, 
the purpose of this study is to investigate whether urinary podocyte can be a sensitive early 
detection marker in patients with HIV infection.


Methods: Demographic data of total of 43 patients were collected; 30 with HIV and 
13 with non-HIV infection at King Chulalongkorn Memorial Hospital. Trial podocyte 
measurement has been carried out by flowcytometry. The statistics analysis was assessed 
using Oneway ANOVA.


Results: The finding of urine podocytes is significant higher in HIV infected patients 
compared with control [1.9(0.8, 3.0), 0.2(0, 0.3) cells/ml, p<0.05]. The results found not 
significant differences among patients who are with or without ART. While there was no 
significant difference of clinical characteristics and laboratory findings observed.


Conclusion: HIV-infected patients had higher urine podocyte compared to normal 
subject. Podocyte in urine determination by flowcytometry might be a simple method 
to evaluate kidney associated HIV infection and other renal associated disorder before 
clinical laboratory abnormality findings. Further prospective research regarding sensitivity, 
specificity of this method parallel with renal function test need to be following up.


Keywords: Podocyte, kidney disease, HIV-infected patients
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Alterations of Glomerular Basement Membrane Type IV Collagen Expresion 
in Glomerulopathies  John T. Papadakis,1 Konstantinos K. Koutroutsos,1 
George Chatzivasiliou,1 Alexandros Nomikos,2 Chris Giannopoulos,1 John 
Kakavas,1 Lydia Nakopoulou.2  1Renal Unit, Hippokratio General Hospital, 
Athens, Greece; 21st Department of Pathology, Medical School, National and 
Kapodistrian University, Athens, Greece. 


Background: Type IV collagen (coll IV) is a major component of the Glomerular 
Basement Membrane (GBM). In this study we explore the alterations of GBM coll IV 
expression in different types of glomerulonephritis(GN).


Methods: In 88 renal biopsies of patients with GN, 31 IgA Nephropathy (IgAN), 22 
Focal Segmental Glomerulosclerosis (FSGS), 21 Membranous Nephropathy (MN), 14 
Lupus Nephritis (SLE) and in 4 normal tissue samples from nephectomies, GBM coll IV 
expression was evaluated anosohistochemically. The renal specimens were graduated using 
an arbitrary semiquantitive scoring scale from 0 to 4, with score 1 corresponding to coll 
IV appearance in the normal tissue.


Results: The type of GN influenced coll IV expression on the GBM.
Table 1


Type of GN:
SCORE: IgAN(%) FSGS(%) MN(%) SLE(%)
0 38,7 54,6 4,8 21,4
1 48,4 27,2 28,5 50
2-4 12,9 18,2 66,7 28,6


It is noteworthy the high and low expression of coll IV in MN and FSGS, respectively. 
The intensity of coll IV staining was related with serum creatinine clearance (p=0,02) as 
well as with 24h protein excretion (p<0.001). In particular, nephrotic range proteinuria 
was found significantly more frequently in samples with high expression of GBM coll IV 
(score 3-4) than in those with low expression (score 1-2) (p<0,05).


Conclusion: Our findings suggest that alterations in GBM Coll IV are very common 
in various types of glomerular diseases. The increase, but also the decrease of GBM coll 
IV expression, confirm the damage of the glomerular barrier and seem to be related with 
the type and the severity of the GN.
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Mechanisms of Immune Injury and Response to Steroid Therapy in 
Drug-Induced Acute Interstitial Nephritis  Steven Wagner,1 Iasmina Craici,1 
Yassaman Raissian,2 Afrin Kamal,3 Grande Joseph,2 Vesna D. Garovic.1  
1Nephrology and Hypertension, Mayo Clinic, Rochester, MN; 2Laboratory 
Medicine and Pathology, Mayo Clinic, Rochester, MN; 3University of Missouri 
at Kansas City, Kansas City, MO. 


Introduction
Allergic reactions have been implicated in the development of tissue injury and 


fibrosis in allergic interstitial nephritis (AIN). We aimed to study markers of innate and 
adaptive immunity in the renal sections of patients with AIN, and their response to steroid 
therapy.


Methods
We reviewed all native kidney biopsies performed at our institution between 2002 


and 2007, and identified 20 cases of drug-induced acute interstitial nephritis. Clinical 
history was reviewed, and renal biopsy material was stained for B-tryptase (a marker 
of mast cell degranulation), CD-3 (T-cell marker), IL-16 (lymphocyte and eosinophil 
chemoattractant), and IgE (which is stimulated by cytokines released from both mast cells 
and eosinophils).


Results
Eosinophiluria was assessed in 18 patients, and found to be present in only 6 (33%). 


Rash was present in 4 of 20 (20%), and fever was present in 3 of 17 (18%). 18 of 20 (90%) 
were treated with corticosteroids. The offending agent was stopped if one was identified. 
The average baseline, peak, and last followup creatinines were 1.18 (CI 0.99-1.37), 4.66 
(CI 3.28-6.03), and 1.63 (CI 1.32-1.92), respectively. Seven patients had full recovery 
(Cr<1.2 or return to within 0.5 of baseline), 12 had incomplete recovery (Cr>1.2 or more 
than 0.5 from baseline), and 1 patient progressed to ESRD.


All renal sections stained positively for B-tryptase (mean 12 cells/HPF), IgE (mean 
0.89 cells/HPF), IL-16 (average of 30% of the interstitium), and CD3 (35.8% of the 
interstitium).


Conclusions
Markers of both adaptive and innate immunity are present in drug-induced interstitial 


nephritis. Subsequent treatment with corticosteroids resulted in improved renal function in 
all but one patient, who required long term dialysis. Corticosteroid treatment is beneficial 
in patients with signs of immune mediated injury. Future studies should look at immune 
injury and response to steroids in other forms of AIN that are not drug related.
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Odd Presentation of IGA Staining in Other Established Renal Pathologies 
– As a Part of Epidemiological Survey of Glomerular Diseases in Egypt  
Ahmed G. Adam,1 Mohamed A. Alsaghier,1 Lobna AboShamaa,2 Wesam 
M. AlGendi,3 Nahed M. Baddour.4  1Internal & Renal Medicine, Faculty of 
Medicine; 2Immunology & ImmunoPathology, High Research Institute; 3Clinical 
Pathology, Faculty of Medicine; 4Pathology, Faculty of Medicine, University 
of Alexandria, Egypt. 


IgA nephropathy and related IgA+ve staining renal diseases remain a dilemma. 
Changing pattern of IgA related nephropathy over the years and inbetween courntries is 
rather tremendous. We conducted a survey of the prevalence and concomitant pathology 
of renal diseases presented to Alexandria University which serves around 10 million 
population within 6 months. 76 patients were included, only 53 had a renal biopsy, IF were 
done in 44 of them, IHC and EM were also done whenever necessary.We reported only 
9 cases with +ve staining with IgA, only one of them proved to be primary IgA disease. 
Others were concomitant with Amyloidosis, Lupus Nephritis, Transplant glomerulopathy, 
Post-Infectious, FSGS, and MCD. Partial IF staining of IgA was seen in our amyloidosis 
case (figure 1), and the concomitant occurrence of IgA in FSGS and MCD were found 
and rather rare to be seen.
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Morover the -ve staining was found in 2 lupus patients.
+ve and -ve IgA staining in Alexandrian Population
Total Cases 76
Biopsied 53
IF 44
+ve staining 9
-ve or / partial staining 2 / 1
20% had +ve IgA, 2.3% had IgA Disease, 3.8% had -ve staining in an assumed +ve one, partial staining 
in one case


Only one of our schistosomal patients were proved to be linked with IgA 
occurrence.


IgA staining can be found in other established pathologies include amyloidosis, FSGS, 
Transplant nephropathy, ... etc than was reported before. Moreover; negative IgA staining 
can occur in others including Lupus. Concomitant occurrence of two pathologies in the 
same patient were rather interesting. However; the mechanism and implication of such 
findings is still outstanding.
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Proteinuria in Fabry Disease with Enzyme Replacement Therapy. Report 
of 2 Cases  Leonardo Pazarin,1 Francisco J. Monteon,2 Francisco Ramos,3 
Mario Navarrete,2 Javier Ibarra,2 Luis E. Figuera.4  1Hemodialisis, Hospital 
General Regional #46, Guadalajara, JAL, Mexico; 2Division de Nefrologia 
y Trasplante, IMSS, Guadalajara, JAL, Mexico; 3Departamento de Anatomia 
Patologica, IMSS, Guadalajara, JAL, Mexico; 4Division de Genetica, IMSS, 
Guadalajara, JAL, Mexico. 


INTRODUCTION
Fabry Disease (FD) is caused by a deficiency of a-galactosidase A, with progressive, 


multisystemic morbility. Proteinuria in advanced FD doesn´t respond satisfactorily with 
Enzyme Replacement Therapy (ERT) alone. Two members of the same family are described 
with nephropathy due to FD with proteinuria on ERT.


CASE 1. Woman 40 yo, antecedents of 1 sister with chronic kidney disease (CKD) of 
unknown etiology, FD in 3 brothers (2 with kidney transplant [kt]) and 1 son and 1 nephew 
(case 2); Alport Syndrome (AS) in one nephew and 2 brothers with CKD; diagnosed with 
FD at 39 yo with mutation for FD (R363H); started ERT at 6 mo with a-galactosidase beta; 
1 year later persisted with non-nephrotic proteinuria and underwent kidney biopsy with 
report of FD with focal segmental glomerulosclerosis with 15% chronic tubulointerstitial 
damage.


CASE 2. Man 21 yo, antecedents of 1 deceased aunt with CKD, FD in mother and 
uncle (both with kt), in one aunt (Case 1) and in 1 cousin; AS in 1 brother and 2 uncles with 
CKD; diagnosed with FD at 20 years based on enzyme deficiency of a-galactosidase with 
drop of blood on filter paper and detection in family members of the same mutation for FD; 
started ERT at 6 months with a-galactosidase beta biweekly; 8 months later persisted with 
non-nephrotic proteinuria and underwent kidney biopsy with report of FD with mesangial 
proliferation with 10% chronic tubulointerstitial damage.


DISCUSSION
The cases correspond to nephropathy due to FD with established morphological 


damage represented by non-nephrotic proteinuria despite chronic management with ERT. 
It is necessary to determine and stratify other factors that condition the magnitude of the 
multisystemic damage by different diagnostic methods and consider other therapeutic 
measures adjunct to enzyme replacement to prevent the progression of chronic multisystemic 
damage that will contribute to the morbi-mortality of FD.
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Association of Metabolic Syndrome and Arteriosclerosis in Kidneys from 
Healthy Live Donors  J. Ibarra-Hernandez.,1 F. Ramos,2 L. Cortes.,1 A. Puentes.,1 
Benjamin Gomez-Navarro.1  1Division of Nephrology and Transplant, Hospital 
de Especialidades del Centro Médico Nacional de Occidente IMSS, Guadalajara, 
JAL, Mexico; 2Department of Pathology, Hospital de Especialidades del Centro 
Médico Nacional de Occidente IMSS, Guadalajara, JAL, Mexico. 


Background:In Mexico, the metabolic syndrome (MS) is highly prevalent (26%). 
Scientific evidences have demonstrated that MS is an underlying factor of chronic renal 
disease. An early manifestation is the vascular arteriosclerosis (VA). Histopathologic 
findings of renal AV (RVA) have been documented in Healthy Live Donors (DLH) 
biopsies.


Aim: To compare the frequency of RVA between DLH with and without MS from 
“Hospital de Especialidades del Centro Médico Nacional de Occidente IMSS” and 
determining the relation between MS and RVA.


Methods:It includes DLH of kidney, ≥18 years of age, of any sex, to those who a 
renal biopsy was performed in “zero” time. MS was defined according to the definition 
of National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP III). 
RVA was defined in agreement with the classification of Banff 97 criteria.


Results: 117 DLH were studied. The frequency of SM in the total sample was 22% 
and of RVA 32% (degree I 85% and degree II 15%). The RVA frequency in DLH with MS 
was 46% compared with 28% in DLH without SM (p=0.07).
Variable DLH without MS DLH with MS P VALUE
N 87 24 NS
Age, (years) 35 ± 10 36 ± 9.0 0.01
Female sex, (%) 57 (61) 22 (54) NS
Smoking, (%) 33 (35) 20 (48) 0.04
Alcoholism, (%) 20 (21) 14 (33) 0.03
Index Of Corporal Mass, (kg/m2) 26.7 ± 3.4 28.7 ± 2.2 <0.0001
Systolic Arterial Pressure, (mmHg) 118 ± 4.1 117 ± 5.0 NS
Diastolic Arterial Pressure, (mmHg 78 ± 4.0 78 ± 4.0 NS
Glucose, (mg/dL) 85 ± 7.8 90 ± 11 NS
Cholesterol, (mg/dL) 171 ± 39 177± 35 NS
HDL-C, (mg/dL) 49 ± 10 36 ± 9 <0.0001
LDL-C, (mg/dL) 99± 26 112± 23 0.010
Triglycerides, (mg/dL) 122 ± 54 190 ± 70 <0.0001
Renal Vascular Arteriosclerosis, (%) 24 (28%) 11(46%) 0.05


Conclusions: The results indicate that the RVA more frequent in DLH with MS.
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Antidouble Stranded DNA (dsDNA) in Patients with Biopsy Proven Systemic 
Lupus Erythemathosus Nephritis  Reebu Kohli,1,2 Eduardo A. Lopez,1,2 Dalila 
B. Corry.1,2  1Medicine, Olive View-UCLA Medical Center, Sylmar, CA; 2David 
Geffen School of Medicine at UCLA, Los Angeles, CA. 


Objective: to assess the presence of anti-dsDNA in a Hispanic population in whom 
systemic lupus erythemathosus (SLE) nephritis was established by kidney biopsy.


Patients and methods: retrospective review of records from 55 patients of Hispanic 
descent with biopsy proven lupus nephritis from 1993 to 2009 was done. Four patients 
who had not been tested for anti-dsDNA antibody were excluded. Available anti-nuclear 
antibodies (ANA) as well as anti-dsDNA antibodies were obtained at time of biopsy. Of 
the 51 patients, 7 were males (14%) and 44 females (86%).Patients had varying classes 
and association of lupus nephritis including mesangial, membranous, focal and diffuse 
proliferative nephropathy. Presence of electron dense structures was reported in all biopsy 
samples. Anti-dsDNA were measured by Crithidia Luciliae assay.


Results: In 48 patients (94%) ANA were positive with a titer of 1:40 taken as the 
minimum for positivity. Anti-dsDNA was positive in only 17 patients (33%) patients 
with titer from 1: 20 being considered as positive. 5 patients had very high titers ranging 
between 1:1280 and 1: 1460.There was no correlation between proliferative disease and 
anti-dsDNA antibodies.


Conclusions: these data questions the specificity of anti-dsDNA antibodies as markers 
for SLE nephritis and their value as classification criterion for SLE. They also suggest 
that in different ethnic groups different nephritogenic pathways may underlie identical 
pathological entities.
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Association of CRP with GFR, Hypovitaminosis D and Albuminuria  Neha 
Garg,1 Apurva Badheka,2 Ankit Rathod.3  1Internal Medicine, Wayne State 
University, Detroit, MI; 2Internal Medicine, Wayne State University, Detroit, 
MI; 3Internal Medicine, Wayne State University, Detroit, MI. 


Objective: CRP levels are elevated in kidney dysfunction. The association of CRP 
with worsening GFR, albuminuria and hypoviataminosis D remains unclear. In this study 
we conducted a cross sectional analysis to examine these relationships.


Methods: Data on 10586 patients from the National Health and Nutrition Examination 
Survey (2003 to 2006) were utilized. CRP was quantified by latex-enhanced nephelometry. 
GFR was estimated by gender adjusted Cockcroft Gault formula. Vitamin D levels were 
subdivided into 15ng/ml, 16 to 30 and >30ng/ml. Albuminuria was grouped as <0.3gm/
dl, 0.3-1.5, 1.5-3.0 and >3.0gm//dl. Associations between CRP and age, gender, race, body 
mass index (BMI), mean arterial pressure (MAP), GFR, albuminuria and vitamin D levels 
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were studied. Results: Univariate analysis demonstrated a significant inverse association 
between CRP and vitamin D levels (Pearson’s correlation= -0.63, F statistic=40.48 at 
P<0.01). A significant linear relationship was seen between CRP and albuminuria >0.3 
gm/dl (Pearson’s=0.073, F=26.83, P<0.01) and GFR<60 ml/min/1.73m2 (Pearson’s=0.058, 
F=18.87, p<0.01). After adjusting for age, gender, ethnicity, MAP and BMI in a generalized 
linear model, the association of CRP with GFR and Vitamin D lost its significance. Increasing 
CRP levels remained significantly associated with increasing albuminuria. BMI, MAP, 
age and gender also retained the strength of association with CRP levels. Conclusion: 
The present results show no significant association of CRP with levels of vitamin D, thus 
challenging the usefulness of CRP as a potential marker for hypovitaminosis D. Additionally 
we found no significant association of CRP and GFR in this population. There is a significant 
linear relationship between CRP and albuminuria of > 0.3gm/dl.
Significant Predictors of CRP


Beta coefficient Wald Chi Square p value
Gender 0.072 54.74 <0.01
Age 0.062 15.46 <0.01
BMI 0.236 465.98 <0.01
Albuminuria 0.066 47.95 <0.01
MAP -0.025 4.884 0.027
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Seronegative Cryoglobulinemia  Norbert Shtaynberg,1 Majed Samarneh,1 
Michel Chalhoub,1 Bette Lazzaro,2 Suzanne ElSayegh.1  1Nephrology, Staten 
Island University Hospital, NY; 2Pathology, Staten Island University Hospital, 
NY. 


58 year old female Egyptian immigrant presented with a two week history of bullous 
lesions and bluish discoloration of her bilateral lower extremities. She has history of DM2, 
hypertension, and hypothyroidism. The lesions started as small erythematous patches and 
progressed to painful blue discolorations over six weeks


An outpatient skin biopsy revealed bullous diabeticorum. While in the hospital the 
patient had three skin biopsies with immunohistochemistry, two of which were nonspecific 
and one which showed cryoglobulinemic vasculitis. Biopsy revealed arterial and arteriolar 
intraluminal eosinophilic material representing cryoglobulin aggregate, as well as 
inflammatory response within the vessel walls. The discoloration of her lower extremities 
only occurred here in US after she immigrated from a hot climate into a cold one, which may 
have precipitated the cryoglobulinemia. Although the patient did present with acute kidney 
injury, urine studies failed to show casts, hematuria or proteinuria. In addition her renal 
function returned to baseline and there was no indication for a kidney biopsy at that time. 
She was suspected for having cryoglobulinemia after being found to have hepatitis C, low 
complement levels, and elevated RF, as well as other markers for vasculitis including ANCA. 
Cryoglobulin and cryofibrinogen levels were negative three times. Due to continued high 
suspicion she underwent plasmapheresis five times and received high dose corticosteroids 
with improvement of her condition. No definitive studies have been done with respect to 
false negative rates of cryoglobulin serology. The diagnosis of cryoglobulinemia should 
not be excluded with negative serologies. If clinical suspicion is high, appropriate tissue 
biopsy may help in reaching a diagnosis and facilitating treatment.
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Endothelial Cell and Glomerular Capillary Injury in IgA Nephropathy  
Hideki Takano,1,2 Akira Shimizu,1 Akiko Mii,1 Emiko Fujita,1 Yukinari Masuda,1 
Masamichi Ishizaki,1 Shigeru Sato,3 Yasuhiko Iino,4 Yasuo Katayama,4 Yuh 
Fukuda.1  1Department of Pathology, Nippon Medical School, Tokyo, Japan; 
2Division of Nephrology, Tokyo Teishin Hospital, Tokyo, Japan; 3Central Institute 
for Electron Microscopic Researches, Nippon Medical School, Tokyo, Japan; 
4Department of Internal Medicine (Division of Neurology, Nephrology and 
Rheumatology), Nippon Medical School, Tokyo, Japan. 


Background: Endothelial cell injuries may contribute to the progression of various 
glomerular diseases. Recently, pathological classification of glomerular lesions was 
proposed from international IgA nephropathy network and renal pathology society. In the 
present study, we examined glomerular capillary injuries in active and chronic glomerular 
lesions in IgA nephropathy.


Methods: We selected renal biopsy samples of IgA nephropathy (n= 149). Glomerular 
endothelial cell injuries in active and chronic glomerular lesions were assessed by 
immunohistochemistry for CD34 and electron microscopy, and correlated with renal 
functions.


Results: Injured glomerular capillaries in active glomerular lesions (endocapillary 
hypercellularity, fibrinoid necrosis or karyorrhexis, rupture of glomerular basement 
membrane (GBM), and cellular and fibrocellular crescents) were characterized by 
separation of endothelial cells from GBM, and loss of glomerular capillaries, together with 
inflammatory cell infiltration, fibrin exudation, rupture of GBM, and/or crescent formation. 
Injured capillaries in chronic glomerular lesions (fibrous adhesion, segmental glomerular 
sclerosis or collapsing glomerular tufts with fibrous crescent formation, and global sclerotic 
glomeruli) were characterized by loss of capillaries and glomerular sclerosis with or without 
fibrous adhesions or fibrous crescents. Necrosis and crescents in active glomerular lesions 
were correlated with hematuria and daily proteinuria. Segmental or global sclerosis in 
chronic glomerular lesions was correlated with daily proteinuria and renal dysfunction.


Conclusion: Endothelial cell injury is involved in the development of severe and 
progressive glomerular injuries, and contributes to disease activity and the progression of 
chronic lesions in IgA nephropathy.
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Standardization of Serum Creatinine Program in Uruguay  Laura Sola,1 
Pablo Rios,1 Ana Piana,1 Stella Raymondo,2 Daniel Mazziotta.3  1Renal 
Healthcare Committee, Uruguay; 2Standardization and External Control 
Committee, Uruguay; 3LARESBIC, Argentina. 


Introduction. Reliable serum creatinine measurements to estimate GFR are critical to 
improve the diagnosis and management of CKD.


Objective: To implement a standardization of serum creatinine assay program.
Methods. Clinical laboratories were invited to participate in the Standardization of 


Creatinine project based on the traceability of the creatinine measure to the reference method 
and standards (Decree from the Health Ministry of national interest).


A pool of human serum obtained from voluntary donors was prepared at 3 levels 
of cretinine: baseline and two enriched (1,5mg% and 3 mg %), frozened and kept at 
Standarization and External Control Laboratory until delivered. Laboratories were asked to 
defreeze and homogenate the serum and perform the measures for each level in 3 consecutive 
days (3 tubes of each level for 3 days), simultaneously frozen serum was delivered to the 
Reference Laboratory LARESBIC for validation of the reference method (Based in the 
creatinasa enzyme with sarcosine oxidase, with calibration with NIST SRM967 and DGKL) 
A first delivery was sent and an educational program implemented to diminish the random 
error, then a second sample was sent.


Results
In the second delivery 72 laboratories participated with a reduction of the random error, 


but still with a great random error mainly for the low creatinine level. Systematic and Total 
error were also great for the low creatinine level.
Table I Creatinine Measurement: Random, Systematic and Total error


Low level Intermediate Level High Level
Mean VC 5.9 4.4 3.1
Mean VC intra assay (random error) 5.1 3.3 2.6
Mean VC inter assay (random error) 2.0 2.2 1.2
Laboratories with VC > 5% (%) 38.4 23.3 16.4
Mean Systematic Error % (min-max) 10.8 (-9.3-42.8) 5.8 (-15-25.7) -2.2 (-18.8-9.9)
Mean Total Error(min-max) 22.1(3.6-77.1) 14.7 (4.2-48.7) 9.1 (2.5-28.4)
VC Variability Coefficient


Conclusions
It is possible to instrument a Standardization Program, that allow the mandatory of the 


random error. It’s of great importance since only 11% of the laboratories had a total error 
an acceptable for the low level and 50 % for the high level.
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Acute Onset Paralysis; a Rare Presentation of Thyrotoxicosis  Shervin 
Yousefian,1 James Leu,2 James Record,1 Chandra Chandran,3 Nasrollah 
Ghahramani.4  1Internal Medicine, Saint Joseph’s Hospital and Medical Center, 
Paterson, NJ; 2Endocrinology, Saint Joseph’s Hospital and Medical Center, 
Paterson, NJ; 3Nephrology, Saint Joseph’s Hospital and Medical Center, 
Paterson, NJ; 4Nephrology, Penn State College of Medicine, Hershey, PA. 


Introduction:Thyrotoxic Periodic Paralysis (TPP) is a rare complication of 
thyrotoxicosis that may be mistaken for a primary neurologic disorder.


Case 1. A 22-year-old Hispanic man came to the ED complaining of lower extremity 
weakness. MRI of the brain, neck and thoracic spine was normal. Initial serum potassium 
of 2.0 mEq/dl increased to 4.7 mEq/dl after 30 mEq of KCl was given. Patient’s weakness 
resolved. Thyroid profile showed TSH<0.015 µIU/mL, free T4=2.54 ng/dL, total T4= 15.8 
µg/dL. Patient was started on Propranolol and PTU. He was discharged with follow-up and 
a prescription for an outpatient thyroid scan.


Case 2. A 36-year-old Hispanic man with no history of thyroid problems came to 
the ED after he woke up in the morning with acute onset, lower extremity paralysis. The 
night before he had large amounts of rice, chips and potatoes. Work up showed K+ of 1.9 
mEq/dL, TSH<0.015 µIU/dL and free T4 of 3.6 ng/dL. Thyroid stimulating antibody was 
670% (Normal=0-130). Thyroid scan confirmed Graves’ disease. Patient was discharged 
on PTU and Propranolol.


Conclusion: Acute onset paralysis may be the only presentation of thyrotoxicosis. 
A disproportionate increase in serum potassium levels after minimal supplementation 
should raise the suspicion of trans-membrane shift. Thyrotoxic Periodic Paralysis is easily 
diagnosed if considered in the differential diagnosis of paralysis.
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Clinicopathological Characteristics of Minimal Change Disease with 
Glomerular Foam Cell Infiltration  Emiko Fujita,1 Akira Shimizu,1 Yukinari 
Masuda,1 Kaoru Aki,1 Akiko Mii,1 Sabine Kyoko Saito,1 Yasuhiko Iino,2 Yasuo 
Katayama,2 Yuh Fukuda.1  1Pathology, Nippon Medical School; 2Internal 
Medicine (Neurology, Nephrology and Rheumatology), Nippon Medical School, 
Tokyo, Japan. 


Minimal change disease (MCD) is a major cause of idiopathic nephrotic syndrome. It 
is defined pathologically as glomerular disease with minimal or no glomerular alterations, 
no glomerular immune deposits, and extensive effacement of podocyte foot processes. We 
sometimes experience the cases of MCD with foam cell (FC) infiltration in glomeruli, but 
can not include the diagnostic criteria for FSGS. In the present study, we examined renal 
biopsies of MCD in our department between 1990 and 2008, selected the cases of MCD 
with or without glomerular FC infiltration, and assessed the clinicopathologic characteristics 
of these cases. In 312 biopsies with a diagnosis of MCD, glomerular FC infiltration was 
detected in 10 cases (3.2%) [FC(+) group]. In histopathology, glomerular endothelial cell 
injuries were present in all FC(+) cases that were characterized by narrowing capillaries, 
increase number of endothelial cells, swelling of endothelial cells with loss of fenestra, 
separation of endothelial cells from capillary basement membrane with subendothelial 
edema, and macrophage infiltration in subendothelial and mesangial areas. In clinical 
findings, to compared with FC(-) group, FC(+) group showed that age of biopsy was older 
(46.2 ± 22.0 vs 21.7 ± 17.6, p<0.01), the selectivitiy index of urinary protein was lower 
(0.15 ± 0.12 vs 0.07 ± 0.10, p<0.05), systolic blood pressure was higher (134.4 ± 26.0 vs 
118.0 ± 7.2, p<0.05), high frequency of complications including diabetes mellitus (1 case), 
hypertension (40% vs 17%), and limited response to steroid therapy (partial remission in 2 
cases), but there was no significance in serum LDL-cholesterol level between two groups. 
In conclusion, FC infiltration in MCD may be associated with the presence of glomerular 
endothelial cell injuries and macrophage infiltration into subendothelial and mesangial 
areas in milieu of nephrotic syndrome. MCD cases with glomrular FC infiltration include 
the cases of incomplete remission after steroid therapy.
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Elevation of Multiple Cytokines in Urine with Acute Rejection in Renal 
Transplant: First Report from Pakistan  Rubina Naqvi, Salma Batool, 
Rana Muzzafar, Zahabia Imani, Anwar Naqvi, Adib Rizvi.  SIUT, Karachi, 
Pakistan. 


A sensitive noninvasive test that is able to detect acute injuries in the kidney transplant 
will be a very useful adjunct in clinical practice to monitor the renal graft and to help guide 
the performance of biopsies which are still considered as gold standard for diagnosis of 
graft dysfunction. In this study, we measured urinary mRNA for certain genes.


Methods: A total of 148 urine samples at time of graft biopsy processed for mRNA 
extraction and Rt PCR. Biopsies were reported according to BANFF criteria. Samples 
reported normal were 22 in number, while 52 as having acute cellular rejection. PCR done 
for Granzyme B, Perforin, FOX P3, IL 10, PI9, CD3, CXCR3, Tbet, CTLA4, TGF b, INF 
a, and 18S. Rt-PCR was done on RotorGene RG-3000A. Sequences for Primers and Probes 
used was adopted from those used by Cornell University Molecular Biology Lab.


Results:
mRNA Copy number (mean +/-std) for Different genes in Urine Samples
GENE NORMAL (n=22) ACR (n=52) p-value
Granzyme B 1.6×105 ± 2.9×105 4.8×106 ± 1.1×107 0.001
Perforin 9.5×105 ± 3.0×106 7.7×106 ± 2.2×107 0.002
FoxP3 2.6×105 ± 5.8×105 3.1×106 ± 9.9×106 0.069
TGFβ 5.0×107 ± 1.6×108 1.7×108 ± 3.2×108 0.014
CD3ε 3.8×106 ± 6.5×106 7.2×107 ± 3.6×108 0.015
PI-9 4.9×105 ± 8.0×105 1.1×106 ± 3.8×106 0.653
TNFα 1.7×106 ± 3.6×106 1.4×106 ± 4.5×106 0.657
IL-10 3.5×106 ± 1.1×107 3.4×106 ± 1.4×107 0.592
CTLA-4 1.6×105 ± 2.6×105 1.9×106 ± 5.4×106 0.013
CXCR-3 8.2×105 ± 1.1×106 1.2×107 ± 3.9×107 0.089
Tbet 1.1×104 ± 3.3×104 1.4×105 ± 4.7×105 0.090
18S rRNA 1.2×109 ± 6.1×108 1.5×109 ± 7.2×108 NS
The Mann-Whitney U test was applied


Conclusion: Based on our observations, we think that cytokines in urine may become 
useful biomarkers in the clinic for monitoring the kidney graft. Our study is the first to be 
reported from this country.
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CYP3A5 Gene Polymorphism in Mexican Renal Transplant Recipients  
Pilar Garcia-Roca,1 Benjamin Rodriguez-Espino,1 Josefina Alberú,2 Eduardo 
Mancilla,3 Saúl Valverde,1 Gilberto Castañeda-Herandez,4 Guillermo Elizondo-
Azuela,4 Herlinda Reyes,1 Lourdes Ortiz-Vasquez,1 Mara Medeiros.1  1Nefrologia, 
Hospital Infantil de México Federico Gómez, Mexico, DF, Mexico; 2Trasplantes, 
Instituto Nacional de Ciencias Médicas y la Nutrición Salvador Zubirán, México, 
DF, Mexico; 3Nefrologia, Instituto Nacional de Cardiología Ignacio Chávez, 
México, DF, Mexico; 4CINVESTAV, IPN, México, DF, Mexico. 


Tacrolimus is widely used as immunosuppressant in solid organ transplantation. It 
requires therapeutic drug monitoring. CYP3A5 contributes to 30% of the tacrolimus 
metabolism. The allele CYP3A5*1 produces the functional protein whereas the allele 
CYP3A5*3 has a premature stop codon with no production of the functional protein.


The aim of the study was to determine the frequency of the CYP3A5*1 y CYP3A5*3 
alleles in Mexican renal transplant recipients and compare it with the reported frequency 
in other populations.


173 patients from three renal transplant centers at Mexico City were invited to 
participate. Informed consent was obtained in all cases. Genomic DNA was obtained from 
a 5ml blood sample using a commercial kit, QIAamp DNA Blood mini kit (QIAGEN). 
Genotyping was performed by real time PCR. Chi square test was used to compare the 
frequencies of CYP3A5 alleles in Mexican with those reported in other populations.


58% patients were CYP3A5*1*3 (heterozygous expressers), 41.4% were CYP3A5*3*3 
(homozygous non-expressers) and 0.58% were CYP3A5*1*1 (homozygous expressers).


We have tacrolimus blood levels at six months post-transplant in 81 patients; those 
expressing CYP3A5 required a mean tacrolimus dose of 0.17 ± 0.14 mg/Kg whereas 
non-expressers required 0.09 ± 0.12 mg/kg (p<0.05), to reach similar therapeutic blood 
levels.


Conclusions
The frequency of CYP3A5 expressers in Mexicans (58.6%) differs with the reported 


for Caucasians (26%, p<0.0001), Blacks (85%, p=0.001) and Asians (41%, p=0.001).
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Plasma Angiotensin Converting Enzyme (ACE) 2 Activity in Kidney 
Transplant Patients  Maria Jose Soler Romeo,1 Marta Riera,2 Marta Crespo,1 
Antón Ameneiro,2 Marisa Mir,1 Josep Lloveras,1 Josep Maria Puig.1  1Nephrology 
Department, Hospital del Mar; 2IMIM-Hospital del Mar, Barcelona, Spain. 


Renin Angiotensin System blockade (RAS) reduces proteinuria in kidney transplant 
patients. Angiotensin-converting enzyme (ACE)2 is the only known active homologue of 
ACE and promotes the degradation of Angiotensin I and Angiotensin II. The analysis of 
plasma ACE2 activity in kidney transplant patients may be a new tool for the management 
of the circulating RAS. AIMS: 1) To study plasma ACE2 activity in kidney transplant 
(KT) patients with stable graft function. 2) To assess the relation between plasma ACE2 
activity and age, gender, glomerular filtration rate (Cockcroft-Gault) and RAS blockade in 
KT patients. METHODS: A cross-sectional study of plasma ACE2 activity in 51 KT and 
17 gender-matched control subjects. Plasma ACE2 activity was measured by fluorometric 
assay with a specific substrate. RESULTS: There were no differences in plasma ACE2 
activity between kidney transplant and control subjects (mean ± Standard error; 38.8 ± 
3.6 vs. 36.2 ± 6.2 RFU/µg/µL, p = NS). In the Kidney transplant patients group the mean 
age was 54 ± 13y, gender (31 male, 20 female), glomerular filtration rate 42 ± 20 ml/min, 
with or without RAS blockade treatment (49% vs 51%, respectively). In the univariate 
analysis, plasma ACE2 activity was significantly increased in KT men as compared to KT 
women (44.8 ± 5.2 vs. 29.6 ± 5.2 RFU/µg/µL, respectively, p < 0.05). We did not find 
any significant correlation between ACE2 activity, age, and glomerular filtration rate. We 
also did not find any difference in plasma ACE2 activity between KT treated with RAS 
blockers and non-treated KT patients (41.2 ± 6 vs. 36.6 ± 4.2 RFU/µg/µL, p = NS). In a 
multiple linear regression analysis of data from the KT, plasma ACE2 activity in KT men 
was significantly increased as compared with the KT women (p < 0.05). CONCLUSIONS: 
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Plasma ACE2 activity levels in stable renal transplant recipients are comparable to those 
found in healthy subjects. In addition, kidney transplant men presented increased plasma 
ACE2 activity as compared to women.
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Outcome of Biopsy Proven Allograft Rejection in Renal Transplant 
Recipients on Alemtuzumab Based Induction Protocol on Minimum 5 
Years Follow Up  Manish Nepal,1 Anil Kotru,2 Chintalapati Varma,2 Michael 
F. Schultz.3  1Internal Medicine, Geisinger Medical Center, Danville, PA; 
2Transplant Surgery, Geisinger Medical Center, Danville, PA; 3Nephrology, 
Geisinger Medical Center, Danville, PA. 


Background: Alemtuzumab is common induction therapy used in many solid organ 
transplantation kidney being the popular one. Incidence of rejection though has not been 
studied and followed up in renal transplant recipients in patients with campath induction 
protocol. We have a single center five year follow up data on biopsy proven allograft 
rejection and their outcomes.


Method: All adult kidney transplants performed at Geisinger Medical Center between 
Jan, 2002 to March, 2004 were analyzed. Renal transplant recipients who received 
Alemtuzumab induction therapy were only included in the study. Patient’s data’s were 
reviewed in through electronic health records system from transplant follow up visits and 
biopsy results were obtained through the electronic lab results.


Results: 93 renal transplants performed between Jan, 2002 to March, 2004 with the 
mean follow up of more than 5 years were only analyzed for the study. 12.90 % (12/93) 
patients were found to have biopsy proven rejection. Graft survival was 97% and patient 
survival was 95% after follow up period of 5 years.


Conclusion: The rate of rejection on the transplanted patients with campath based 
induction protocol is not different than other induction protocol. Larger outcome studies 
comparing other induction protocol and further follow up studies are needed in future.
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Pre-Emptive Cadaveric Renal Transplantation: Fairness and Utility in 
the Case of High Donation Rate  Elisabetta Bertoni, Giuseppina Rosso, 
Alberto Rosati, Maurizio Salvadori.  Renal Unit, Careggi University Hospital, 
Florence, Italy. 


Preemptive from deceased donors is rarely performed due to organ shortage.Our region 
experienced an increase in organ donation in the last years associated with a reduction of 
waiting list, so we could include patients with ESRD, before starting dialysis. Aim of our 
study is to describe the program characteristics, the rate and the risk factors influencing 
the listing for transplantation before starting of dialysis.


Tuscany, an Italian region, experienced in the last years a marked increase of donation 
rate up to 37.5 pmp. Patients on waiting list for transplantation slightly decreased (from 445 
to 423 patients in the last two years). Starting from 2006 a cadaveric preemptive transplant 
program has been activated for patients belonging to stage 5 of CKD.


From october 2006 to october 2008, 163 patients entered on waiting list for renal 
transplantation. 120 of them (73.6%) were on dialysis while 43 patients (26.4%) were 
not yet on dialysis (preemptive). 82 patients (50.3% were resident in Tuscany and 81 
(49.7%) lived out of Tuscany. 36.6% of Tuscany patients and 16% of extraregional patients 
(p=0.003) were listed as preemptive. Of 43 preemptive patients, 8 (18.6%)started dialysis 
treatment, while waiting on list within 3.1±1.9 months. Overall 58/163 (35.6%)patients were 
transplantedduring the period aftyer a waiting time of 10.3±6.4 months. 43 patients were 
on dialysis, 15 were preemptive (25.8%). At the Cox multivariate analysis the probability 
of transplantation was similar for preemptive and dialysis patients (RR=1.02;p=NS).1 and 
2-year both graft and patient survival (94% vs 92%) were similar but DGF was lower in 
preemptive group (13% vs 42%;p=0.007). The 1-year serum creatinine was 1.56±0.43 in 
the preemptive group and 1.68±0.92 in the dialysis group (p=NS). No differences were in 
mismatches, donor age and rejection rate.


The preemptive listing rate for cadaveric renal transplant in Tuscany is the highest 
reported in literature (35%). In the last 2 years preemptive transplantation was 25.8%, 
whereas reported rate is less than 7-8%. This is the result of the optimal cooperation between 
nephrologists and transplant centers in our region.
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Everolimus and Low-Dose Cyclosporine A after Basiliximab-Induction 
in the First Year after Pediatric Renal Transplantation: Absence of Acute 
Rejections Combined with a Low Number of Infections  Lars Pape, Thurid 
Ahlenstiel, Jochen H. H. Ehrich, Gisela Offner.  Pediaric Nephrology, Medical 
School of Hannover, Hannover, Germany. 


Primary immunosuppression after pediatric kidney transplantation (Tx) is most often 
performed using a combination of antibody induction, Calcineurin-Inhibitor, steroids and 
Mycophenolate Mofetil. In a prospective, controlled trial we investigated a new protocol 
consisting of Basiliximab induction, low-dose CsA and the mTOR-inhibitor Everolimus 
combined with steroid withdrawal 6 months after Tx with the goal to reduce the number 
of acute rejections and infections.


Twenty children (mean age 10±7 years) were treated with Basilximab, CsA (trough=C0 
200-250 ng/ml) and Prednisolone (Standard-dose) at the time of Tx. After 2 weeks, the CsA 


dose was reduced to 50% (C0 50-100 ng/ml) and Everolimus (1.6 mg/m²/d) was started 
(C0 3-6 ng/ml). In case of a normal protocol biopsy 6 months after Tx, Prednisolone was 
stopped and the CsA dose was reduced in order to reach C0-levels of 50-75 ng/ml.


Target drug trough levels could easily be reached by the proposed dosing algorithm. 
All 20 protocol biopsies showed no signs of acute rejection or borderline findings. Due 
to an increase in s-creatinine, 8 indication-biopsies were conducted and evaluated due to 
Banff 97 criteria. Four biospies showed acute tubular necrosis, two “borderline findings”, 
1 5% interstitial fibrosis, 1 normal kidney tissue. The mean GFR 1 year after Tx was 
78±22 ml/min/1.3m². The number of serious adverse events, infections and gastrointestinal 
problems was significantly lower as compared to an age matched cohort that was treated 
with normal-dose CsA, MMF and steroids (hospitalization rate 0.45/child/year vs. 1.23/
child/year, p<0.05 chi square test). Only 2 primary CMV infections were seen despite the 
facts that 10/20 children were at high risk (donor CMV+, recipient CMV-) and that no 
CMV-prophylaxis was performed.


In pediatric kidney transplantation primary immunosuppression with low dose CsA, 
Everolimus and steroid weaning 6 months after transplantation leads to good transplant 
function, normal protocol biopsies, an absence of acute rejections and a reduction in 
infections, especially CMV.
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Incidence of Malignancy in Renal Transplant Patient on Alemtuzumab 
Based Induction Protocol – A 5 Year Follow Up Study  Manish Nepal,1 
Roshan Mainali,2 Chintalapati Varma,3 Anil Kotru,3 James E. Hartle.2  1Internal 
Medicine, Geisinger Medical Center, Danville, PA; 2Divison of Nephrology, 
Geisinger Medical Center, Danville, PA; 3Transplant Surgery, Geisinger Medical 
Center, Danville, PA. 


Background: Renal transplant recipients are at higher risk of malignancy and 
lymphoproliferative disorders due to their immuno-supressed state. There is limited data 
on the incidence of malignancy in long term follow up in renal transplant recipients and 
there is variation in the type of malignancy depending upon the geographic location and 
type of immunosuppression used. We present a single center five year follow up data on the 
incidence of malignancy in an Alemtuzumab (campath) based induction regimen.


Method: All adult kidney transplants performed at Geisinger Medical Center between 
Jan, 2002 to March, 2004 were analyzed. Only renal transplant recipients who received 
campath induction therapy were included in the study. Patient data from their electronic 
health records at Geisinger Medical Center. Benign skin conditions and biopsy proven 
benign tumors were excluded.


Results: 93 renal transplants were performed between January 2002 to March 2004 
with a campath induction protocol and were included in the study. 7.5% (7/93) patients 
were found to have malignancy over the 5 year period of follow up. The most common 
malignancy was squamous cell carcinoma (42%), followed by Lymphoma in 28% and 
basal cell carcinoma in 14% respectively.


Conclusion: The incidence of malignancy was 7.5% in our institution with campath 
induction over a period of five years follow-up. A multi-center analysis of the incidence 
of malignancy with campath induction as well as comparison of rates to other induction 
protocols is needed.
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Global Cell-Mediated Immunity Monitoring and BK Virus Infection in 
Renal Transplant Recipients: A Single-Center Experience  Marie A. Sosa, 
Dena E. Rifkin, Richard B. Freeman, Ronald D. Perrone, Lesley A. Stevens.  
Nephrology, Tufts Medical Center, Boston, MA. 


BACKGROUND: BK virus-associated nephropathy (BKVAN) is a serious consequence 
of immunosuppression in kidney transplant patients. The Cyclex ImmuKnow® Test 
was developed to improve the efficacy of immunosuppression therapy protocols by 
identifying and predicting immunological events prior to the manifestation of clinical 
parameters indicating graft failure. Limited data are available regarding the frequency 
of BK viruria, viremia, and nephropathy and correlations with ImmuKnow test results 
in clinical practice.


METHODS: A total of 42 adult patients underwent kidney transplant in the year 2006 at 
our institution and were followed for a median of 18 months (range, 4 to 25 months). Seven 
(17%) patients underwent induction with daclizumab and ongoing prednisone therapy; 35 
(83%) received rabbit antithymocyte globulin induction and prednisone withdrawal. All 
were on maintenance immunosupression with tacrolimus; 41 (98%) with MMF and 1 (2%) 
with azathioprine. Frequency of testing for BK and ImmuKnow was at the discretion of 
the treating physician.


RESULTS: BK viruria was present in 22 (58%) patients of the 38 patients tested. BK 
viremia was present in 13 (39%) patients of the 33 patients tested. Biopsies were obtained 
in 20 patients; 4 had evidence of BK virus nephropathy, 8 had evidence of rejection, and 
2 had both rejection and BK virus nephropathy. BK virus testing (urine and/or blood) 
with concomitant ImmuKnow levels were available on 50 occasions in 20 patients. The 
correlation between BK viremia, viruria, or neither and ImmuKnow level was not significant 
[ANOVA P value 0.75.]
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CONCLUSIONS: BK viruria and viremia were highly prevalent in our transplant 
population. ImmuKnow levels were not correlated with the occurrence of BK virus 
infection.
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Successful ABO and Cross Match Incompatible Renal Transplantation in 
Children in the Presence of Donor Specific Antibodies Using Pre-Transplant 
Immunotherapeutic Conditioning  John P. Barcia,1 Bethany Coyne,1 Peter I. 
Lobo,2 Clint Spencer,3 Kenneth L. Brayman.4  1Pediatric Nephrology, University 
of Virginia Health System, Charlottesville, VA; 2Nephrology, UVA Health System, 
Charlottesville, VA; 3Histocompatibility, UVA Health System, Charlottesville, 
VA; 4Surgery, UVA Health System, Charlottesville, VA. 


Despite multiple reports of various options for children who are highly sensitized prior 
to renal transplantation, there are few reports of successful renal transplantation in the face 
of DSA. We report the outcomes of 2 children who received cross-match positive living 
related donor kidney transplants. A 15 year old boy whose 1st kidney failed secondary to 
chronic antibody mediated rejection. Despite a flow positive cross-match, he received his 
second transplant from his uncle after pre-treatment with rituximab, MMF, plasmapheresis, 
and IVIG. His final cross-match 2 days prior to transplant was negative despite persistent 
DSA. His immunosuppression regimen consisted of ATG for induction, and maintenance 
with prednisone, MMF and tacrolimus. 1 year post-transplant, he had low level DSA but had 
not had any rejection episodes or other complications; his kidney function was normal. A 10 
year old boy with a history of pneumococcal HUS and 2 failed kidney transplants received 
pre-treatment in order to receive kidney transplant from an ABO incompatible and positive 
cross-match donor. Pre-treatment included 1 dose of rituximab, MMF, plasmapheresis, and 
IVIG. Pre transplant anti A antibodies had decreased and his flow cross-match at the time 
of transplantation was negative. Induction consisted of ATG and 2 additional infusions 
of IVIG. His maintenance immunosuppression is prednisone, MMF and tacrolimus. At 
1 year post transplant, he has not had any rejection episodes, infectious complications 
and has normal kidney function. He does not have evidence of persistent DSA. Prior to 
transplantation both children were having extensive complications from dialysis and one 
child had nearly exhausted all access options. Thus, living donor transplantation in the face 
of DSA and previous transplantation is a feasible option for children.
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Long-Term Effective of Leflunomide on Renal Graft Receptors  Guofeng 
Han, Dayong Hu, Jinyuan Zhang, Chuanye Zhou, Jing Sun, Wei Zhou.  
Nephrology, Jimin Hospital, Shanghai, China. 


Objective: To evaluate the long-term effective of leflunomide (LEF) instead of 
Mycophenolate mofetil (MMF)/azathioprine(AZA) in renal graft recept treated with 
MMF+Cyclosporin/ tacrolimus+ Prednisone. Methods: A prospective cohort study was 
conducted. Total 64 patients with stable renal function more than 1 month post-transplant 
were invovled in the study, MMF were replaced with LEF in 20 patients. Among LEF group, 
2 patients were switch to LEF from MMF because of CMV infection.The patients and 
renal survivals were estimated by Kaplan-Meier method. Results: Average LEF treatment 
time was 29.6±23.1 months,7 patients were still on LEF with stable renal function, 3 lost 
kidney function, 10 withdraw. Cause of withdrawing: 5 requested to convert back to MMF, 
5 requested to convert to AZA. In LEF group patients/renal survival rates were: one year 
100% and 100%, 3 years 94.1% and 88.9%, 5 years 86.9%/83%. While in MMF group 
patients/renal survival rates were: 1 year 93.2% and 93.2%, 3 years 88.6% and 83.9%, 
5 years 88.6% and 81.5%. 2 patients in LEF group died of giving up dialysis after lost 
renal. In MMF group, 3 patients died from lung infection with normal renal function, 2 
also died of giving up treatment after lost renal. Side effect of Leflunomide: 3 alopecie, 2 


rash, 3 nausea, 2 anaemia. Conclusion: 5 years outcome of renal graft recepts treated with 
LEF +calcineurin inhibitors+prednisone had no significant difference from those treated 
with MMF + calcineurin inhibitors + prednisone. Considering its immunosuppressive 
and antivirus properties, LEF could be one choice for maintenance treatment in organ 
transplatation.
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Kidney Transplantation in Atypical Hemolytic Uremic Syndrome (aHUS) 
Due to Genetic Deficiency of Complement System  Vittorio Albertazzi, 
Decenzio Bonucchi, Sara De Amicis, Gianni Cappelli, Alberto Albertazzi.  
Nephrology, Dialysis and Kidney Transplantation, Policlinico University 
Hospital of Modena, Modena, Italy. 


The overall outcome of kidney transplantation in patients with aHUS due to genetic 
defect of complement system’s regulatory proteins is poor, the incidence of disease 
recurrence is 60% and it leads to graft failure in 91% of cases. Recently has been 
demonstrated that also mutations in genes encoding C3 is able to predispose to development 
of aHUS (Frémeaux-Bacchi V et al. Blood 2008).


Here we report two cases of transplantation in subjects with aHUS.
A 40 years old women, suffering from a clearly defined form of genetic aHUS, 


consisting of factor H mutation on SCR 20, 3701C>T (Caprioli J et al. Blood 2006), 
underwent cadaveric kidney transplantation. Immunosuppressive treatment was based on 
basiliximab as induction, sirolimus, mycophenolic acid and steroids, without calcineurin 
inhibitors (CNI), together with a course of plasma infusion. After 3 years the graft is still 
well functioning, hemolysis indices are negative, there is no complement consumption.


A 38 years old woman, suffering from aHUS with a histological finding of MPGN type 
I associated with thrombotic microangiopathy features and a negative genetic screening for 
mutations in genes encoding complement regulatory factors, underwent cadaveric kidney 
transplantation. Both immunosuppressive scheme and plasma therapy were similar to 
aforementioned case. A further mutations screening of C3 gene spotlighted a heterozygous 
mutation 3213A>T on exon 24, never described before in literature; the functional 
significance of this mutation is still under evaluation but it is rightful to speculate that it is 
the underlying cause of basic disease. After 6 months renal function is normal, there are no 
clinical signs of ongoing thrombotic microangiopathy, a slight decrease of C3 is present.


Although no clinical prognostic factors that correlate with graft outcome in patients 
with genetic aHUS emerge from literature, we believe on the basis of our experience that 
avoidance of CNI and plasma treatment are essential requirements for achieving a good 
result in this peculiar type of kidney transplantation.
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Renal Artery Stenosis Has No Effect on Renal Function in Renal Transplant 
Recipients with during Nine Year Follow Up  Laima Siddiqi, Arjan Kolk, J. 
M. Ampting, Ronald Hene.  Hypertension and Nephrology, University Medical 
Center, Utrecht, Netherlands. 


Background: The aim of this prospective clinical study was to investigate the effect 
of renal artery stenosis in transplantation patients on kidney function after nine years 
follow up.


Methods: Twenty adult renal transplant patients, with significant renal transplant artery 
stenosis (peak systolic velocity ≥ 200cm/s) diagnosed by Duplex ultrasound, were compared 
to eighty adult recipients without renal artery stenosis (peak systolic velocity < 200cm/s). 
These two groups were followed during a period of nine years post-transplantation. The 
peak systolic velocity (PSV) in the renal transplant artery, pulsatility index (PI) and 
resistance index (RI) were measured at least one year post- transplantation. Furthermore, 
serum creatinine was followed twice a year during the period of 9 year follow up. After 
nine years the recipients with renal artery stenosis underwent the second duplex-Doppler 
for evaluation of renal artery stenosis. In addition, the survival rate and the difference in 
number of rejections are determined.


Results: Serum creatinine was increased over nine years in group of patients with renal 
artery stenosis (PSV ≥ 200cm/sec) more rapidly than the control group. Furthermore, no 
significant difference in the number of rejections has been found between the two groups. 
The survival rate is insignificantly different between the two groups. There is no significant 
correlation between PSV and change in glomerular filtration rate.


Conclusion: PSV ≥ 200cm/sec with a normal RI or PI does not affect the outcome 
of renal function after 9 years of follow up. Therefore, an angiography and successive 
angioplasty in these patients seem not to be useful.


Disclosure of Financial Relationships: nothing to disclose 
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Generic Immunosuppressive Drugs in Renal Transplantation: 180 Biopsies 
in Kidney Allografts. An Experience at Hospital de Especialidades Centro 
Médico Nacional de Occidente, IMSS, Guadalajara, México  Benjamin 
Gomez-Navarro,1 Oscar Martinez,1 Laura Aguilar,1 Enrique Rojas,2 Francisco 
Ramos,3 Francisco Monteon,1 Mario Sandoval,1 Miguel Medina.1  1Nephrology 
and Transplant, Hospital de Especialidades del Centro Medico de Occidente, 
IMSS, Guadalajara, JAL, Mexico; 2Medical Investigation Unit in Kidney 
Diseases, Hospital de Especialidades del Centro Medico de Occidente, IMSS, 
Guadalajara, JAL, Mexico; 3Pathology, Hospital de Especialidades del Centro 
Medico de Occidente, IMSS, Guadalajara, JAL, Mexico. 


Generic immunosuppressive in transplant patients remains a topic of heated debate. In 
our hospital from June, 2005, we prescribe generic drugs, for it we conducted this study 
to assess if they are effective and safety in renal transplant. We analyze the biopsies of 
renal grafts realized from January 1 to July 31, 2007, in 180 patients with renal transplant 
between 1999-2007 with allograft dysfunction: a) Histological findings, b) time and severe 
presentation, c) compare with the historical results with original drugs. Results: 96% has 
a living renal donation. Tacrolimus in 73% and Cyclosporine in 25%.We use Banff 1997 
classification. We analyze 180 biopsies. Only 13.8% of the biopsies were normal. Rejection 
was present in 56.17%, nephrotoxicity in 36.51%, and both 7.32%.Nephrotoxicity and Acute 
Rejection see table 1. Conclusions: Patients who receive generic immunosuppression, 
have more toxicity, with early presentation and the grade of acute rejection is more severe 
compare with original drugs. The biopsy of the renal graft is a tool diagnostic very useful 
in this particular situation.
Nephrotoxicity and Acute Allograft Rejection
Immunosuppression Original Generic p
Levels of tacrolimus 12.61+ 6.72 12.60+ 6.97 .99
Dose of Tacrolimus mg/kg/day .1518+0.05 .1140+0.03 .002
Time of Nephrotoxicity (months) 5.89+2.20 2.09+1.70 0.0000
  OR 6.943 CI 2.76-17.45
Nephrotoxicity % less than one year 35.7 90.7  
Nephrotoxicity % more than one year 64.3 9.3  
Banff 1a or Bordeline % 85 69 4.95 hospital days
Banff 1b o more % 15 31 16.08* hospital days
* p < 0.000
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Long-Term Outcome of Adults Transplanted with Single Pediatric Kidneys: 
How Young Is Too Young?  Rubin Zhang,1 Anil Paramesh,1 Sandy Florman,1 
Lillian Yau,1 Saravanan Balamuthusamy,1 Kevin Krane,1 Douglas Slakey.1  
1Departments of Medicine and Surgery, Tulane University School of Medicine, 
New Orleans, LA. 


Background and objectives: The optimal donor age for transplanting single pediatric 
kidney in an adult recipient remains unknown. En bloc kidney transplant is usually 
performed when donor age is < 5 years.


Design, setting, participants, & measurements: We compare the outcomes of adult 
patients transplanted with single pediatric kidneys from donors < 5 years (group 1, N=40) 
and from donors 5 to 10 years of age (group 2, N=39) in our center.


Results: The donor kidney sizes were significantly smaller in group 1 than in group 
2 (P<0.001) and group 1 required more ureteral stents than group 2 (73% vs. 38%). The 
surgical complications, delayed graft function and development of proteinuria were similar 
in both groups. Group 1 had slightly higher rejection episodes than group 2 (25% vs. 
18%, P=0.67) and graft function was comparable in both groups. There were no statistical 
difference between the two groups in patient (P=0.73) or death-censored graft (p=0.68) 
survivals over 5 years.


Conclusions: Single pediatric kidney transplants from donors less than 5 years can 
be utilized with acceptable complications and long-term outcomes as those from older 
donors.
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Pattern of Post Transplant Complications with Multiple Renal Artery 
Grafts  Muhammad Rafiqul Alam, Asia Khanam, S. A. Khan, Shahidul Islam, 
H. Rahman, H. U. Rashid.  Nephrology, Bangabandhu Sheikh Mujib Medical 
University, Dhaka, Bangladesh. 


Background:
Transplantation of kidney with multiple renal arteries is generally avoided. The 


disadvantages of multiple vessel graft includes technical difficulty to anastomose, longer 
warn ischaemia and hence increased incidence of early graft dysfunction due to ATN and 
other vascular and urologic complications.


Methods:
We reviewed the records of 42 living related adult kidney transplants done at our centre 


over a period of 3 years (From January 2005 to December 2007).
We divided the study population into two groups: Group A – 25 patients with single 


renal artery and group B – 16 patients with multiple renal arteries
Single end to side anastomosis was done with recipients external iliac artery. All 


patients were placed on conventional immunosuppressant in the post operative period. We 
compared the prevalence of post transplant complications like ATN, Hematoma, technical 


obstructions of ureter, urine leak, lymphocele, sloughed ureter, graft nephrectomy etc. 
between two groups.


Results:
Of the 42 patients, 25 (59%) patients had single renal artery and 16 (38%) had multiple 


renal arteries. In group A: Perinephric Hematoma developed in 2 (5%), technical obstruction 
of the ureter in 1 (5%), ATN in 1 (5%), Sloughed ureter in 1 (5%), and graft nephrectomy 
for coagulation necrosis in 1 (5%). In group B: Hematoma was found in 2 (13%), technical 
obstruction of ureter in 1 (6%) Urine leak in 3 (20%), ATN in 3 (20%), Sloughed ureter in 
1 (6%) and Graft nephrectomy in 1 (6%)


In kidneys with multiple renal arteries, only the incidence of ATN, urine leak and 
technical obstruction of ureter was higher compared to single artery grafts, which were 
also not significant statistically


Conclusion:
Although kidney grafts with multiple renal arteries carry a relatively higher incidence 


of some complications, even then it should not be avoided because post transplant outcome 
and complications are comparable with single artery grafts.
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Generic Immunosuppression in Kidney Transplanattion. Can We 
Handle Them with Protocol Biopsy or Indicated Biopsy? 285 Biopsies  
Benjamin Gomez-Navarro,1 Eduardo Liceaga,1 Paul Garcia,1 Laura Cortes,2 
Francisco Ramos,3 Miguel Medina,1 Mario Sandoval.1  1Nephrology and 
Transplant, Hospital de Especialidades del Centro Medico de Occidente, 
IMSS, Guadalajara, JAL, Mexico; 2Medical Investigation Unit of Kidney 
Disease, Hospital de Especialidades del Centro Medico de Occidente, IMSS, 
Guadalajara, JAL, Mexico; 3Pathology, Hospital de Especialidades del Centro 
Medico de Occidente, IMSS, Guadalajara, JAL, Mexico. 


There are few information about Generic Immunosuppression in transplant. We realize 
a study with generic immunosuppressants(180 biopsies), it demostrated that nephrotoxicity 
and acute rejection (AR) of the kidney allograft appears early and more severe at two to 
four months after renal transplant, compare with innovador drugs. In based of this results 
we study 107 patients who have an renal transplant (January 2007 to May 2008). In 54 
patients it was performed Protocol Biopsies (PB) at 6 weeks, 3, 6,and 12 months. In 53 
biopsies was done only if they have allograft dysfuntion, after week 8,. We look for AR or 
calcineurin inhibitors (CNI) nephrotoxicity, etc. Demographic data, histological findings 
(1o. Biopsy) and glomerular filtration rate (GFR) were compared in both groups. Results: 
Following time after the 1o.biopsy, 12 months. 285 biopsies were performed.
Demographic, Histological and GFR


Protocol Biopsy (n=54) No Protocol Biopsy (n=53) p
Time of Biopsy weeks 6.80±0.89 14.20±6.4 0.001
S-Cr at Basal Biopsy (range) 1.09 (.5-1.6) 1.5 (0.9-2.74) 0.0001
Number of following Biopsies 125 53 0.0001
Normal Histology Biopsy (%) 13 (24) 2 (3.77)
Nephrotoxicity CNI (%) 29 (54) 25 (47.16)
Bordeline changes (%) 6 (11) 5 (9.43)
Banff ≥1a (%) 3 (6) 17 (32.07) 0.01
GFR Final ≥60/ml/min (%) 53 (98) 13 (38) 0.0001
GFR Final <60ml/min (%) 1 (2) 21 (62) 0.0001


Conclusions. In our study we demostrated that kidney transplant patients who take 
generic immunosuppression, its necesary protocol biopsies, The patients without an PB, 
has more and severe AR, the GFR final is more low than patients with PB, this is high 
risk for survival.
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Effectiveness of Cinacalcet in the Treatment of Hypercalcemia after Renal 
Transplantation  Enrique Morales, Eduardo Gutierrez, Ignacio Bengoa, Ana 
Hernández, Elena Gutierrez-Solis, Natalia Polanco, Esther González, Jose 
Maria Morales, Manuel Praga, Amado Andrés.  Nephrology, H.12 de Octubre, 
Madrid, Spain. 


Hypercalcemia may be present in up to 10% of patients during the first year after 
transplantation and persistent hyperparathyroidism is the most common cause of 
hypercalcemia in these patients. Cinacalcet, a calcimimetic agent effective in the treatment 
of secondary hyperparathyroidism, could be a therapeutic option for the treatment of 
hypercalcemia in transplanted patients. Material and Methods: From September 2006 to 
January 2009, we treated with cinacalcet (doses ranging from 15-30 mg/day) 51 patients 
with a functioning renal graft who showed persistent hypercalcemia (serum Ca >10.5 mg/
dl) together with serum PTH> 65 pg/ml. There were 32 males and 19 females, mean age 
52.43 ± 12.6 (30-79 yr). Results: Mean interval between renal transplantation and onset of 
cinacalcet treatment was 41.6 ± 48 (1-180) months. Serum calcium decreased from 11.15 
± 0.4 mg/dL (10.5-12.4) at baseline to 9.92 ± 0.53 (8.1-11.4) mg / dL (p <0.001) after a 
follow up of 17.5 ± 8.1 (2-31) months on cinacalcet treatment (11 ± 5% serum calcium 
decrease). Serum calcium decrease during the first month of treatment was remarkable 
(11.15 ± 0.4 to 10.3 ± 0.7 mg/dL, p <0.001). Serum phosphorus increased from 2.64 ± 0.58 
(1.6-5) to 3.03 ± 0.57 (1.6-4.4) mg/dL (p<0.001), PTH decreased from 278.4 ± 209.2 (78-
1185) to 198.1 ± 168.8 (35.4 -815) pg/mL (p <0.001) and alkaline phosphatase decreased 
from 169.5 ± 57.8 (61-322) to 126.5 ± 52.2 (55-310) IU / mL (p <0.001). There were no 
significant changes neither in the values of urinary calcium and phosphorus, renal function 
(serum creatinine at baseline 1.34 ± 0.43 mg/dl and; at the end of follow-up 1.33 ± 0.43 
mg / dL) nor proteinuria (0.4 ± 0.50 g/24h at baseline, 0.34 ± 0.41 g/24 hours at the end of 
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follow-up). Side effects of cinacalcet were uncommon and mild. Conclusion. Cinacalcet 
is an effective and safe therapeutic option for the treatment of hypercalcemia secondary to 
hyperparathyroidism after renal transplantation.
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The Impact of Warfarin on Renal Transplant Recipients in the Peri-
Transplant Period  Dervla M. Connaughton,1 P. J. Phelan,1 J. Scheult,1 M. 
Ma’ayeh,1 P. O’Kelly,1 J. Holian,1 J. Walshe,1 C. Magee,1 D. Little,2 D. Hickey,2 
Peter J. Conlon.1  1Department of Nephrology, Beaumont Hospital, Dublin, 
Ireland; 2Department of Kidney and Pancreas Transplantation, Beaumont 
Hospital, Dublin, Ireland. 


The unplanned nature of kidney transplantation often necessitates that patients undergo 
surgery without prior cessation of warfarin. Our study analyses the impact of warfarin 
treatment in the peri-transplant period on graft outcome and peri-operative transfusion 
requirements.


We identified 31 patients undergoing deceased donor kidney transplantation who 
were concurrently receiving warfarin therapy between January 1st 2000 and December 31st 
2008. A random, gender-matched, adult, deceased donor control group of 62 patients was 
generated, from the Irish transplant database.


The warfarin group were older (mean 47.5 versus 42.5 years, p=0.067) and had spent 
longer on dialysis prior to transplantation (mean 3.5 versus 2.1 years, p=0.004). Graft 
survival in the warfarin group was not significantly different at 1, 3 and 5 year follow up. 
However warfarin use was associated with higher serum creatinine levels (143.5µmol/L 
versus 118.5µmol/L, p=0.03) at one year post-transplant. There was no statistically 
significant difference in the incidence of delayed graft function (26% versus 19%, p=0.6) 
or red blood cell transfusions between the groups (45% versus 29%, p=0.2). Warfarin 
patients had a prolonged mean cold ischaemia time (CIT) of 22.3 hours compared to 18.5 
hours in the non warfarin group (p=0.002).


Warfarin therapy in the peri-transplant period was not associated with increased risk 
of graft failure at 5 year follow up. However warfarin was associated with a higher serum 
creatinine at one year post transplantation and longer CIT. These findings highlight the need 
for structured protocols for the reversal of warfarin prior to transplantation.
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Comparison of the Incidence of Renal Cell Carcinoma in Native Kidneys 
of Dialysis Patients with and without Renal Transplantation  Omkar U. 
Vaidya,1,2 Ahmed Awad,1,2 John Foxworth,2 Sharlyn Bogner.1  1Nephrology, Saint 
Lukes Hospital, Kansas City, MO; 2Internal Medicine, University of Missouri 
Kansas City, Kansas City, MO. 


Chronic kidney disease(CKD) and dialysis are known to cause acquired cystic kidney 
disease(ACKD). ACKD is a known risk factor for renal cell carcinoma(RCC). With chronic 
immunosuppression after renal transplant (RT) this risk becomes greater. ACKD is know 
to develop over average duration of 3 yrs. Progression ACKD to RCC is generally over 
8-10yrs in dialysis patients, we hypothesize it develops earlier in RT patients with atleast 
>1 yr dialysis in past compared patients only on dialysis.


Method: This is a retrospective chart review of RT patients with prior dialysis and 
patients who are only on dialysis from year 1999 to 2008. We obtained prevalence of RCC 
in patients with CKD stage V and atleast a 1 yr history of dialysis (mean 2.5-3yrs) who 
then received RT with the native kidney single or both remaining within their anatomical 
position and compared it to patients only on dialysis. RCC and ACKD were confirmed 
with tissue sampling.


We excluded patients with age < 30 yrs (RCC is rare in younger population), RCC in 
past, Bilateral Nephrectomy of native kidneys, Familial cystic kidney disease/polycystic 
kidney diease.


Results-We found that 7 patients(3.88%) developed RCC of native kidneys in total 180 
RT with atleast >1 yr dialysis prior to RT. Of 172 only dialysis patients 1 patient (0.58%)
developed RCC of native kidneys.


Of the RT with dialysis group, 3 patients were dialyzed <3 yrs. Four patients had ACKD, 
4 patients had metastatic RCC. RCC was found in Mean age was 56.3. Fisher’s exact test 
was used to compare the incidence of RCC: the P value was 0.07


Conclusion- RCC of native kidneys was not significantly higher in RT patients with 
> 1 yr of dialysis in past compared to patients only on dialysis. The interpretation could 
be that there is truly no difference, or that our study thus far is underpowered to find a 
small difference, or the result is a consequence of the study design (retrospective). We 
will continue to gather data.


Bilateral nephrectomy or early screening may be benificial, needs to be proven.
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Effect of Serum Uric Acid on GFR Decline in Renal Transplant Recipients 
beyond 1 Year  Rajiv S. Vij,1 Aaditya Singhal,1 Sreevidya Kusuma,1 Michael 
Gitman,1 Ilene Miller,1 Azzour Hazzan,1 Ernesto Molmenti,2 Madhu Bhaskaran.1  
1Department of Medicine, Division of Nephrology, North Shore University 
Hospital, Manhasset, NY; 2Department of Surgery, North Shore University 
Hospital, Manhasset, NY. 


Objective: To correlate the change in GFR in transplant recipients with change in 
uric acid levels.


Methods Retrospective review of patients was conducted. Exclusion criteria included 
gout, malignancies, on allopurinol, furosemide, thiazide, pyrazinamide, NSAIDs, 
chemotherapy, acute rejection. All patients were beyond 1 year after transplant. Using 
MDRD equation, baseline and subsequent GFR were calculated at 6 month intervals. 
Similarly, baseline and subsequent corresponding uric acid values were noted. The ∆GFR 
and corresponding ∆ uric acid were calculated.


∆GFR= Baseline (GFR) – X {where X is subsequent GFR}
∆ Uric acid = Y – baseline (uric acid) {where Y is subsequent uric acid value}
Statistical analysis done using Med Calc statistical software. Correlation analysis 


between ∆GFR value and ∆ uric acid was done using Pearson’s correlation coefficient.
Results Total of 41 patients (15 males and 26 females) qualified for the study. There 


were 124 pairs of ∆GFR and ∆ uric acid. Baseline characteristics are shown in table 1.
Baseline Characterstics
Baseline Characteristics
N= 41
Males 15(36.5%)
Females 26(63.4%)
Average Baseline GFR 49.95 ml/min/m2
Average Baseline serum uric acid 6.75
No of delta eGFR/ delta uric acid pairs 124
Age ( years)
Mean duration after transplant ( years) 6.9 +/- 5.3
ESRD Cause 51.9 +/- 16.4
Diabetes Mellitus 7(17%)
HTN 7(17%)
Diabetes and HTN 5(12%)
FSGS 6(14%)
PCKD 3(7%)


Pearson’s Correlation plot shows the small but significant correlation. The r2=0.035; 
2 sided p = 0.036 (<0.05), F ratio= 4.5.


Conclusion Our analysis shows small but significant correlation of the change of GFR 
and the serum uric acid value.
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Acceleration of Sirolimus (SRL) Clearance with the Addition of Rifampin 
(RIF) in a Critically Ill Renal Transplant Patient  Ashley Feist,1 Morgan 
Yancy,1 Ali Kashkouli,2 Robert Steiner.2  1Department of Pharmacy, UCSD 
Medical Center; 2Department of Nephrology, UCSD Medical Center, San 
Diego, CA. 


SRL is a potent immunosuppressant medication with a half-life (t1/2) of 62 hours, 
making it a “compliance-friendly” agent if doses are missed or delayed. Adversely, when 
SRL must be held due to serious infection, levels decline slowly and the reduction in 
immunosuppression is prolonged. SRL is poorly cleared by dialysis, but as a substrate of 
CYP3A4 isoenzyme its metabolism is influenced by many interacting drugs. Similarly, 
the immunosuppressants tacrolimus (TAC), cyclosporine, and prednisone are affected by 
this enzyme system. Phenytoin has been advocated to rapidly reduce extremely high levels 
of TAC, which is seldom required given its rapid clearance. At our institution, a 61-year-
old woman 1 year post renal transplant, with Crohn’s disease was admitted with sepsis. 
On admission, the patient’s SRL trough level was 44 ng/ml and was 50 ng/ml on repeat 
evaluation three days later. Her SRL level one month prior was within target range (10-12 
ng/ml) and the cause of the elevation was unknown. While hospitalized, the patient required 
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intubation, hemodynamic support with vasopressors, and underwent hemicolectomy for 
bowel perforation. Based on past experience with the slow elimination of SRL, RIF 300 
mg was administered via nasogastric tube daily for 3 days. SRL levels were measured daily 
and the level was undetectable within 3 days, with a calculated t1/2 of 32.5 hours. Compared 
to a population mean, RIF minimized the SRL exposure by an estimated 5.5 days and its 
effect was seen following the first dose. The patient ultimately recovered, with a current 
serum creatinine of 0.9 mg/dL. Although individual pharmacokinetics may vary, RIF may 
improve the risk-benefit ratio for SRL by accelerating its metabolism when minimization 
of immunosuppression is urgently needed.
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Short-Term Results in Renal Transplant Recipients with Allograft 
Dysfunction after Switching from Calcineurin Inhibitors (CNIs) to 
Everolimus (EVRL)  Dimitrios-Anestis Moutzouris,1 Glykeria Tsouka,1 
Ioannis Loukopoulos,2 Pavlos Anestis,1 Vassilis Vougas,2 Spyros Dracopoulos,2 
Theofanis Apostolou.1  1Nephrology Department, “Evangelismos” General 
Hospital, Athens, Greece; 2Renal Transplantation Unit, “Evangelismos” 
General Hospital, Athens, Greece. 


Purpose: To assess the efficacy and safety of the conversion from CNIs to EVRL based 
therapy in renal transplant recipients.


Methods: 23 patients (18 male – 5 female, 20 from deceased donors) were switched from 
CNIs to EVRL-based therapy. Mean age of patients was 54.5 ±10.5 years (range 38-76). 
The patients were switched to everolimus because of CNIs’ toxicity (biopsy proven) in 12 
patients, CNIs’ significant adverse effects in 8, and malignancy in one.Five of them were 
on tacrolimus, whereas 18 were on cyclosporine. Follow up was 12 months (13 patients), 
whereas 10 were followed for 6 months. Patients were switched at 36.7 ±39 (range 3-124) 
months after transplantation.We monitored serum creatinine, estimated GFR (MDRD 
formula), cholesterol and triglycerides at 3-month intervals. We also followed them for 
rejection episodes and side effects.


Results: Results are shown in table 1. No episodes of rejection and no major adverse 
effects were documented.
Data at baseline and at 3,6 and 12 months after conversion


Baseline 3 months p 6 months p 12 months p
Serum Creatinine (mg/dl) 2.1 ±0.7 1.9 ±0.7 0.024 1.9 ±0.7 0.037 2.1 ±0.92 0.298
Creatinine Clearance  
(ml/min/1.73m²) 
 (MDRD)


41 ±24 47 ±26 0.043 46 ±25 0.02 39 ±16 0.083


Cholesterol (mg/dl) 211 ±41 230 ±28 0.149 225 ±50 0.336 218 ±49 0.208
Triglycerides (mg/dl) 216±65 203 ±103 0.618 193 ±80 0.541 195 ±77 0.945


Conclusions: Conversion was generally correlated with stable or improved renal 
function. Switch from a CNIs to EVRL was shown to be effective and well tolerated in 
these patients.
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Sirolimus Conversion To Achieve Calcineurin-Inhibitor Free and Steroid-
Free Immunosuppression in Kidney Transplant Patients  Yaser Zahir Shah, 
Ajay K. Sharma, Raman Dhanda.  Nephrology and Kidney Transplant, Royal 
Liverpool University Teaching Hospital, Liverpool, United Kingdom. 


Background:Calcineurin inhibitors (CNI) are still the cornerstone of immunosuppressive 
therapy for the prevention of acute rejection (AR) after kidney transplantation. However, 
a steroid- and CNI-free regimen (using sirolimus) would presumably minimise metabolic 
and cardiovascular complications along with avoidance of nephrotoxicity. This being not 
always successful, we attempted to identify the markers of failure for conversion from 
CNIs to sirolimus-based regimen.


Patients & Methods: Indications for conversion to sirolimus plus mycophenolate 
mofetil (MMF) and steroids [n=101]: gout [n=1], paranoid delusions [n=2], hyperacute 
rejection [n=1], cancer [n=7], biopsy proven chronic allograft nephropathy [n =12], biopsy 


proven CNI toxicity/ischemia [n=10], fall in creatinine clearance [n=66], acute tubular 
necrosis [n=4].


Results: At 6 months following successful conversion 71% patients were steroid-free. 
Based on biochemical and clinical response, 3 groups were identified:


Group 1 [n=61]: successful conversion
Had fall in serum creatinine from mean of 246µmol/L to 195µmol/L following 


conversion [p <0.05] whereas mean proteinuria changed from 0.8 gm/day to 0.9gm/day 
[p= not significant].


Group 2 [n=20]: converted back to previous immunosuppression due to 
complications


Following conversion mean serum creatinine decreased from 318µmol/L to 216µmol/L 
[p= not significant] whilst total amount of 24-hr proteinuria increased from mean 0.7gm to 
of 1.5gm [p <0.05]. Two patients developed steroid responsive AR.


Group 3 [n=22]: failed conversion
Following conversion, mean proteinuria increased from 1.9 gm/day to 3.2 gm/24 hr 


[p<0.05].
Markers of failure for conversion
- Proteinuria >1 gm/24 hr: 66% failed conversion,
- Creatinine >300 mmol/L: 62% failed conversion
Conclusions: Sirolimus-based immunosuppression is worth considering in patients 


with chronic graft nephropathy. Serum creatinine >300 µmol/L and proteinuria >0.8 gm/
day is a contraindication to conversion.


Disclosure of Financial Relationships: nothing to disclose 


PUB260 


Predictors of Cardiovascular Events in Renal Transplant Recipients  
Ana Bernardo,1 Fernando Macário,2 Rui Alves,2 Alfredo Mota.2  1Nephrology 
Department, Hospital Amato Lusitano, Castelo Branco, Portugal; 2Urology 
Department – Renal Transplant Unit, Hospitais da Universidade de Coimbra, 
Coimbra, Portugal. 


INTRODUCTION:Cardiovascular disease is a major cause of morbidity and mortality 
in renal transplant patients. Identifying predictors of cardiovascular events is important, as 
it may lead to medical interventions that improve outcomes. There are conflicting results 
about factors influencing the rate of cardiovascular events(CVE) in renal transplant patients 
(RTP). Our aim was to establish the predictors of CVE in a renal transplant population. 
METHODS:170 RTP were included in an observational retrospective study(70.6%males, 
9.4%diabetics, mean age 42.5±13.2 years). Primary outcome was occurrence of 
CVE(myocardial infarction, stroke and acute limb ischemia) within 8 years after 
transplantation. Analyzed parameters were:age, gender, dialysis duration, pretransplantation 
and posttransplantation diabetes, pretransplantation CVE, immunosuppression regimen,  
smoking, hypertension(HBP), left ventricular hypertrophy(LVH), total cholesterol, HDL 
and LDL cholesterol, triglyceride, lipoprotein A(Lpa) and apolipoproteinB/apolipoprotein 
A(apoB/apoA) ratio. We performed univariate analysis and variables that were 
significant(p<0.05) were included in multivariate analysis. RESULTS:32 patients(18.8%) 
developed posttransplantation diabetes, 26(15.3%) had a posttransplantation CVE. Patients 
in the CVE group were older(52.7±7.8vs40.7±13.1 years;p<0.0001), have been more time 
on dialysis(54.2±33.9vs37.1±29.2 months;p=0.001), had higher levels of apoB/apoA 
ratio(0.9±0.3vs0.7±0.2;p=0.018) and Lpa(52.8±42.4vs37.9±42.0 mg/dl;p=0.039). CVE 
prior to transplant(OR=15.6,  p<0.0001), male sex(OR=6.0, p=0.008), HBP(OR=5.8, 
p=0.002), diabetes (OR=3.1, p=0.007), LVH(OR=3.1, p=0.007) and smoking (OR 2.8, 
p=0.04) were risk factors for CVE in our population. By multivariate analysis, CVE prior 
to transplant(RR=10.67;p=0.002), smoking(RR=7.95;p=0.006), age at time of transplant
ation(RR=1.074;p=0.019), HBP(RR=5.43;p=0.04) and diabetes(RR=3.89;p=0.022) were 
independent predictors of CVE. CONCLUSIONS:CVE prior to transplant,  smoking,  
age at time of transplantation, HBP and diabetes are predictors of new CVE after renal 
transplant.
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Mycophenolic Acid (MPA) Therapy in Diabetic Kidney Transplant Patients: 
An Analysis of the MORE Registry  William Irish,1 Cataldo Doria,2 Stuart 
Greenstein,3 Laurence Chan,4 Mohanram Narayanan,5 Kimi Ueda,6 Bashir 
Sankari,7 Anthony Langone.8  1CTI Clinical Trial & Consulting Services; 
2Thomas Jefferson Univ Hospital; 3Montefiore Medical Center; 4Univ of 
Colorado Medical Center; 5Scott and White Memorial Hospital; 6California 
Pacific Medical Center; 7Charleston Area Medical Center; 8Vanderbilt Univ 
Medical Center. 


Introduction: We compared outcomes in diabetic (DM) and non-diabetic (non-DM) 
kidney transplant (KT) patients enrolled in the MORE registry. Methods: The MORE 
registry is a prospective observational study of center-specific practices and MPA strategies 
in de novo KT recipients. All patients in the MORE registry as of 1/31/2009 were eligible 
for analysis, with the exception of patients whose DM status at baseline was unknown. 
Outcomes included biopsy-proven acute rejection (BPAR), graft loss, death, and any 
reported gastrointestinal(GI)- or cardiovascular (CV)-related adverse events (AEs) at 12 
months post-transplant. Event rates were calculated and compared using survival analysis 
techniques. Results: 546 patients (35.3% DM) were included in the analysis. The two 
groups were similar with respect to recipient- and donor-related characteristics, with the 
exception of history of CV disorders (20.7% in the DM group versus 12.2% in the non-
DM group, p<0.01). No statistically significant differences in outcomes between groups 
were observed (see table). There was, however, a trend toward increased risk of death in 
the DM group.
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Outcome by DM Status at Baseline*
DM (n=103) Non-DM (n=353)


BPAR 7.9% 10.5%
Graft loss, death censored 1.5% 3.3%
Death 4.3% 0.3%
BPAR, graft loss, or death 13.6% 12.0%
GI AEs 13.1% 11.9%
CV AEs 1.8% 3.9%
*adjusted for MPA therapy received at baseline


Conclusions: Results suggest that 1 year outcomes among DM kidney transplant 
patients on MPA therapy are comparable to non-DM patients, despite the fact that DM 
patients have a higher prevalence of CV disorders at baseline. Deaths were numerically 
higher in the DM group, thus it will be of interest to study larger numbers of patients in 
MORE and to evaluate the endpoints at later times.


Disclosure of Financial Relationships: grant/research support: Novartis 
Pharmaceuticals Corporation. 
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Outcomes of Kidney Transplantation from Older Living Donors — A Single 
Center Experience  L. V. Rong, Wei Zhang, Fei Han, Yin Chen, Jiang-hua 
Chen.  The Kidney Disease Center, First Affiliated Hospital, Medical College, 
Zhejiang University, Hangzhou, Zhejiang, China. 


Background: Kidney transplants using older donors are becoming increasingly accepted 
as a strategy for alleviating the growing donor organ shortage. The role of old age live 
donors remains controversial because of decline in glomerular filtration rate and increased 
risks of perioperative complications. Date regarding the clinical outcome from older living 
donors compared to the younger decreased donor is lacking.


Methods: We studied the effect of donor age on patient and graft survival after 179 
consecutive kidney transplants performed between April 1, 2007 and May 31, 2008. Of these 
grafts, 78 were from living donors (33 from donors >50 years old) and 101 from cadaver 
donors (all from donors<50 years). Death censored graft survival according to donor age and 
source was compared with Kaplan–Meier plots. Cox regression was performed to estimate 
the association between different risk factors and acute rejection episodes.


Results: The mean recipient age was 41.83±10.33 in young decreased (YD) donor 
group. It was significantly older than the young living (YL) donor group and old living (OL) 
donor group. But the donor age is the youngest in the YD group. The recovery time of the 
creatinine is much longer in the YD group. There were 6 recipients in YD group experienced 
delayed graft function, whereas there was only 1 in the YL group and zero in OL group. 
Rejection occurred in 21of 101 in YD group within 1 month after transplantation, it was 
significant higher than the YL and OL groups. No patient had graft loss in the living donor 
groups but there were 3 patients in YD group in one year. In comparison, the mean creatinine 
concentration was highest in the OL group at 6 month and 1 year with statistic significance. 
Graft survival at 1 yr in the living donor groups are all 100%, and 97.03±1.69% in the YD 
group (p=0.31). Cox regression showed that retranspantation and cold ischemic time are 
independent risk factors for acute rejection episodes. Conclusion: These results support the 
continued use of older living donors who meet carefully constructed medical criteria.
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Changing Pattern of Donor Source in Kidney Transplantation for 40 Years 
in a Single Center  Byung Ha Chung, SukHui Kang, Hyeon Seok Hwang, 
SoYoung Lee, YounJu Jeon, YoungSoo Kim, Bum Soon Choi, Cheol Whee 
Park, YongSoo Kim, Chul Woo Yang.  Division of Nephrology, Department of 
Internal Medicine, Catholic University of Korea, Seoul, Korea. 


Purpose: Since the first kidney transplantation in 1969, there has been much changes 
about kidney donor type. We intend to review the changing trends of donor type during 
the past 40 years in our center.


Methods: Between March 1969 to December 2008, 1690 patients underwent kidney 
transplantation at Seoul St. Mary’s hospital. We reviewed changing pattern of donor type 
by decade and analyze the clinical characteristics of kidney donors in each decades.


Results: Among total 1690 cases, living donor was 1481 cases and deceased donor was 
209 cases. Living related donor was 967 cases and living unrelated donor was 514 cases. 
The total kidney transplantation numbers has increased from 64 cases in 1970s to 458 cases 
in 2000s. The number of living related donor has increased from 54 cases in 1970s to 281 
cases in 2000s, however the portion of living related donor has decreased from 84%(54/64) 
during 1970s to 61 %(281/458) during 2000s. Within living related donor group, the portion 
of parental donor has decreased, meanwhile sibling and offspring donor gradually have 
increased. The number of deceased donor has increased 1 case during 1970s to 91 cases 
during 2000s and the portion also has increased from 1.6% (1/64) during 1970s to 19.9% 
(91/458) during 2000s. The living unrelated donor group showed peak from 1988 to 1992 
and suddenly decreased at 1993, and the portion sustained around 20 % afterward. The 
portion of spouse donor among living unrelated donor has increased gradually from 0 case 
during 1970s and 14 % (17/120) during 1980s to 45 % (39/86) during 2000s. Overseas 
kidney transplantations after 2000 were 70 cases and 67 cases of them were performed in 
China and 3 cases were performed in Philippine.


Conclusion: With the increase of total kidney transplantation, all donor type number 
has increased, but the portion of each donor type shows variable changes during 40 years. 
The notable finding the increase of deceased donor and spouse donor and their role will 
be more emphasized in the future.
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Feasibility Study To Develop a Viable Mechanism To Follow Renal 
Transplant Patients in a Long-Term Clinic  Isaac Fehrenbacher,1 Nancy 
Miracle,2 Colin Terry,2 Tim Taber.3  1Indiana University School of Medicine, 
Indianapolis, IN; 2Methodist Research Institute, Indianapolis, IN; 3Department 
of Medicine, Indiana University, Indianapolis, IN. 


The Clarian renal transplant program in Indianapolis, IN has seen sizable growth over 
the last few years with 247 kidneys transplanted in 2008. Because of these large numbers, 
providing personalized care to the post-transplant patient has proven a challenge. As previous 
studies have shown, increased patient satisfaction and subsequent compliance improves 
with the amount of input from the care provider. At our institution, we designed a study to 
look at using e-mail to improve communication between the transplant nephrologist and 
the post-kidney transplant patient.


A total of 30 patients were enrolled in the 12 month study. HIPAA guidelines were 
followed in the study. Inclusion criteria included: a) stable renal transplant patients; b) at 
least 2 months p-transplant; c) familiar with the use of e-mail. Patients were required to fill 
out satisfaction surveys upon entry and exit of the study. This survey was a questionnaire 
based on 8 specific questions rated on a 1 to 5 scale. Patients were then sent a monthly 
e-mail providing a venue for asking questions of their physicians and providing information 
about their personal health and lab schedule. Finally, time spent/e-mail by the provider’s 
office was assayed.


Of the 30 patients enrolled in the study, 27 completed the study. Baseline mean 
satisfaction score was 36 with a final score of 40 (p 0.001 Wilcoxon rank test). Average 
time spent on e-mail/subject/month was 4.3 minutes. To assess the potential relationship 
between the time spent on email and the change in satisfaction, Spearman’s correlation 
coefficient was calculated. The corrrelation coefficient - 0.23 suggests a very weak 
relationship between the variables.


One of the most common causes of loss of kidney function in a renal transplant is non-
compliance. If increased communication improves compliance, then it becomes important 
for providers to find ways to improve communication. Using the internet could provide 
another venue to allow patients to interact with their physician and their staff.
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Prevalence of Histopathological Findings in 1231 Renal Allograft Biopsies 
with Generic Formulations of Immunosuppressive Agents in a Single 
Center in Mexico: Four Years of Experience  Paul Garcia,1 Adriana Banda,1 
Francisco Ramos,2 Javier Ibarra,1 Mario Navarrete,1 Benjamin Gomez-Navarro.1  
1Nephrology and Transplant, Hospital de Especialidades del Centro Medico de 
Occidente, Guadalajara, JAL, Mexico; 2Pathology, Hospital de Especialidades 
del Centro Medico de Occidente, Guadalajara, JAL, Mexico. 


There are few epidemiologic data of histopathological findings with generic 
immunosuppressive formulations in the world. A retrospective review of reports of 
1492 percutaneous renal allograft biopsies from June 1, 2005 to December 31, 2008 was 
undertaken. Patients were treated using triple-therapy immunosuppression (cyclosporine-
mycophenolate mofetil-prednisone or tacrolimus-mycophenolate mofetil-prednisone). 
The Banff ´97 schema was used to classify histopathological findings.Results: A total of 
1492 renal allograft biopsies performed. There were eliminated 261 biopsies (19.5%), 181 
time zero biopsies, 52 for insufficient material for diagnosis and 28 for incomplete results. 
Finally 1231 biopsies on 830 patients (male 66.3%) were included for the analysis. The 
mean number of glomeruli by biopsy were 9.11 (range 0 a 42). We used 18G gauge needle 
in 89.3 % of cases and 16G in 10.7%. Borderline changes were detected in 14%, normal was 
detected in 14.7%, acute rejection Banff IA was detected in 19.25%, acute rejection > IA was 
detected in 5.4%, nephrotoxicity was detected in 25% and Chronic allograft nephropathy 
in 20.4%. The principal histopathological findings are resumed in table 1.
Biopsies 2005 2006 2007 2008
Total biopsies (%) 153(12) 220(18) 388(32) 470(38)
Protocol (%) 63(41) 52(24) 152(39) 238(51)
Indicated (%) 90 (59) 168(76) 236(71) 232(49)
Normal (%) 23(15) 29(13) 47(12) 82(17)
Borderline changes (%) 18(12) 26(12) 63(16) 66(14)
Banff IA (%) 25(16) 55(25) 74(19) 83(18)
Banff > IA (%) 13(9) 19(9) 21(5) 14(3)
Nephrotoxicity (%) 26(17) 44(20) 119(31) 119(25)
CAN (%) 36(24) 81(37) 66(17) 69(15)


Conclusions: This report represents epidemiological overview of histological findings 
in renal allograft biopsies. We increase the number of biopsies and protocol biopsies 
expecting make sooner therapeutic changes.
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“Zero-Hour” Biopsy and Family History of Diabetes Mellitus and Systemic 
Hypertension in Kidney Living Donors  Jose D. Moreira-Hernandez,1 
Francisco Ramos,2 Laura Cortes,3 Benjamin Gomez-Navarro.1  1Nephrology 
and Transplant, Hospital de Especialidades del Centro Medico de Occidente, 
IMSS, Guadalajara, JAL, Mexico; 2Pathology, Hospital de Especialidades del 
Centro Medico de Occidente, IMSS, Guadalajara, JAL, Mexico; 3Unit Medical 
Research of Kidney Disease, Hospital de Especialidades del Centro Medico de 
Occidente, IMSS, Guadalajara, JAL, Mexico. 


In the biopsy time “zero” of living donor kidney (DRV) some studies have shown 
positive correlation between clinical variables and biochemical with abnormal findings. 
Objectives: To evaluate the association between pathological findings of biopsy time 
“zero” of DRV with inherited family history (IFH), of systemic hypertension (SH) or/and 
diabetes mellitus (DM). We study includes DRV ≥ 18 years old who had renal biopsy time 
zero from january 2008 to February 2009. The histopathological findings were defined 
considering the Banff 97 classification. The average of glomeruli analyzed was 8.5 The 
source of information was the medical record. Results: We analyzed 129 DRV. The average 
age was 36 ± 10 years, 49% were men, 60% of IFH were DM2 48%, SH and 36% had a 
history both. The incidence of abnormal biopsy time zero was 34%. These abnormalities 
include vascular sclerosis 22%, tubular atrophy 9% and interstitial fibrosis 3%. The DRV 
with vascular sclerosis were older than normal biopsy (p = <0.0001). The presence of 
abnormal biopsy DVR did not differ between those with and without a history of isolated 
DM o SH but if with the combination of both background (45% vs 28%) (p = 0.05). The 
table shows the results of multivariate analysis.
CHARACTERISTIC B Exp (B) IC 95% p
Age 0.060 1.061 0.97-1.05 0.16
AHF DM -0.731 0.482 0.37-6.3 0.57
AHF of DM and HAS 2.57 13.17 1.97-15.8 0.04
Cholesterol 0.017 1.017 0.99-1.04 0.20
Triglycerides 0.006 1.006 0.99-1.01 0.26


CONCLUSIONS: The incidence of abnormal biopsy time zero was 34%. Only the 
simultaneous IFH SH and DM were significantly predicted the presence of abnormalities 
in the biopsy time “zero” of DRV
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Prediction of Optimal Graft Function after Renal Transplantation in 
Cadaveric Donors  Rebecca Sberro, Guillaume Canaud, Marion Rabant, 
Julien Zuber, Renaud Snanoudj, Alexandre Loupy, Nicolas Pallet, Frank 
Martinez, Marie France Mamzer, Christophe Legendre, Eric Thervet.  Service 
de Transplantation et Soins Intensifs, Hopital Necker & Universite Descartes, 
Paris, France. 


Because of the use of extended criteria donors (ECD), determination of the best 
achievable function may be difficult. We previously described a formula aiming at 
determining optimal serum creatinine (OpCr) among living donor renal transplant reicipients 
(RTR) using donor’s characteristics. A difference between this SeCr and the observedCr 
(ObCr) was correlated with the occurrence of a clinical event. The aim of this study was 
to validate this formula in cadaveric donors RTR.


We retrospectively included 219 RTR. The evolution of the RTR, SeCr and side effects 
were analyzed and the OpCr using the formula was applied. The prediction value of SeCr 
difference (DiffCr=ObCr-OpCr/OpCr) for complications was evaluated.


To avoid bias, only donors with no acute renal failure at organ retrieval (SeCr between 
65 and 110µM) were included. In this population, the median recipient OpCr was 77µM. 
OpCr was correlated with donor gender, age and weight. At 3 months, the incidence of 
total, urological, nephrotoxic and acute rejection (AR) complications were 67, 17, 25 and 
21 % respectively. Median DiffCr at D90 was 58% (range -37/+247 %). The DiffCr was 
significantly correlated with the occurrence of a complication (especially AR) and with 
the importance of fibrosis on routine graft biopsy at D90. Moreover, DiffCr at D15 was 
predictive of a complication between D15 and D30.


The determination of OpCr using easy available data from the donor allows the 
prediction of complications early after transplantation if a significant difference between 
the optimal and the actual graft function is observed. This may allow early diagnosis and/
or the avoidance of invasive examinations.
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Outcomes of Renal Transplantation in Patients on Chronic Peritoneal 
Dialysis: Are They Different from Patients on Regular Haemodialysis 
Programmes?  Francisco Ferrer,1 Susana Machado,2 Fernando Macário,2 
Rui Alves,2 Carlos Bastos,2 Pedro Maia,1 Armando Carreira,1 Alfredo Mota.2  
1Nephrology Unit, Centro Hospitalar de Coimbra, Coimbra, Portugal; 2Renal 
Transplantation Unit, Hospitais da Universidade de Coimbra, Coimbra, 
Portugal. 


Background: The influence of pretransplantation dialysis modality on kidney transplant 
outcomes has been the subject of longstanding interest. It was suggested that renal 
transplantation outcomes could be worse in peritoneal dialysis (PD) patients. Nowadays 
it is well accepted that these are at least similar to haemodialysis (HD) patients. However, 
in accordance with some studies, there could be some differences between these two 


groups of patients, namely concerning the incidence of delayed graft function (DGF) and 
acute rejection (AR).


Objective: To review the outcomes of kidney transplantation in a group of patients 
treated with chronic PD and to compare the results with those of a matched population 
on HD.


Methods: We retrospectively reviewed the clinical data of 48 PD patients who received 
a kidney transplant from a cadaveric heart-beating donor in our unit between January 2000 
and December 2008 and compared the results to those of 48 HD patients who received a 
graft from the same donor.


Results: Gender, age, time on dialysis, aetiology of chronic kidney disease and 
comorbidities were similar between the groups; there were also no differences in cold 
ischemia time, HLA matches, pre-sensitization degree and use of calcineurin inhibitors. 
Patients on PD received more frequently induction with monoclonal antibodies (41,7 vs 
20%, p=0,047) and showed a lower rate of DGF (8,3 vs 27,1%, p=0,015) and a lower 
incidence of AR (6,3 vs 31%, p=0,003). Graft and patient survivals were better on patients 
from PD programmes, but this difference didn’t attain statistical significance.


Conclusions: Patients on PD do well after kidney transplantation. In this study, the 
incidence of some complications (as DGF and acute rejection) was lower than in patients 
on HD. The use of induction with monoclonal antibodies could overcome the better 
immunocompetence associated with patients on PD and thus, result in lower rates of AR.
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Prophylaxis for Venous Thromboembolism after Renal Transplant. An 
Observational Study and a National Survey of Program Directors  Jill 
Parkinson,1,2 Trevor J. Wilkieson,3 Cathy I. Burger,1 Azim S. Gangji,3 Darin J. 
Treleaven,3 Catherine M. Clase.3  1Pharmacy, St Joseph’s Healthcare, Hamilton, 
ON, Canada; 2Pharmacy, University of Toronto, Toronto, ON, Canada; 
3Medicine, McMaster University, Hamilton, ON, Canada. 


Background. Venous thromboembolism (VTE) is increased in patients with end-stage 
renal disease.


Methods. Observational study: we reviewed 83 consecutive patients undergoing 
renal transplantation at a single centre, September 2007 to September 2008. Survey: using 
direct questions and scenarios we assessed personal and institutional practices regarding 
thromboprophylaxis in an online survey of Canadian transplant program directors.


Results. Observational study. Patients were 65% male, mean age 51 years, 53% living 
donation and 24% had diabetes. Patients had a median of 6 (quartiles 4, 7) risk factors 
for VTE. Thrombophilias were identified preoperatively in 5/83 (6%). Any prophylaxis 
was used in 19/83 (23%), mechanical prophylaxis in 6/83 (7%) and pharmacoprophylaxis 
in 16/83 (19%). Pharmacoprophylaxis was associated with prior VTE (P < 0.001) and 
thrombophilia (P = 0.004), but not with number of risk factors or length of stay. Major 
bleeding occurred in 5/83 (6%) and clinically-important non-major bleeding in an 
additional 6/83 (7%); bleeding was not associated with use of pharmacoprophylaxis (P 
= 0.59). Biopsies or reoperation occurred in 8/83 (10%) and post-operative VTE in 4/83 
(5%), 3 after discharge.


Survey. 13/26 (50%) responded, 77% physicians and 23% surgeons. Prophylaxis 
methods most often used were early mobility, 58%; compression stockings, 8%; and 
pharmacologic prophylaxis, 33%. Pre-printed prophylaxis options were reported by 29%. 
The estimated proportion of people within each centre receiving pharmacoprophylaxis on 
post-operative day 1 varied from 0% to 100%. Similar variation was seen in response to 
scenarios. Both lack of evidence and lack of guidelines were cited as important factors 
affecting prophylaxis prescribing by 50% of respondents.


Conclusions. In a single centre, use of VTE prophylaxis was low. There is variation 
in practice between centres and between individuals. Increased programmatic attention to 
thromboprophylaxis may be warranted.
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Study of Factors Affecting Patient and Graft Survival within Five Years of 
Renal Transplantation  Krishan L. Gupta,1 Pinaki Mukerjee,1 Mukut Minz,2 
Manish Rathi,1 Harbir S. Kohli,1 Vivekanand Jha,1 Ashish Sharma,2 Vinay 
Sakhuja.1  1Department of Nephrology, Postgraduate Institute of Medical 
Education and Research, Chandigarh, India; 2Renal Transplant Surgery, 
Postgraduate Institute of Medical Education and Research, Chandigarh, 
India. 


Various factors affecting patient and graft survival were studied retrospectively in 
554 renal transplant recipients (477 M & 77 F) admitted to our Institute over the 5 year 
period (2002 - 2006). Multivariate analysis was carried out using Cox logistic regression. 
The average age in recipients was 33.6 10.3 and in donor 42.36 11.27 years. First degree 
relative donors were 420 (76.4%) and second order relative and spouse comprised the 
reaming (23.6%). Overall graft survival at 1, 3 and 5 years were 94%, 90% and 79%. Mean 
time of graft loss was 33 11months with the range 17 - 56 months. Commonest cause of 
graft loss was chronic allograft nephropathy (CAN) (47.8 %) followed by non-compliance 
(19.5%). Significant factors predicting graft loss included episodes of rejection (P < 0.001), 
BKV infection (p < 0.0001), presence of CAN (p= 0.06) and cyclosporine based therapy 
in comparison to tacrolimus (p = 0.07).


Patients receiving induction therapy and tacrolimus/MMF based regimen had lesser 
incidence of rejection than those on cyclosporine /AZA based therapy (p= 0.04). However 
incidence of post-transplant infection was more in patients receiving tacrolimus and MMF 
(p = 0.02). Fifty four patients died with 49 having functioning graft. Overall patient survival 
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at 1, 3, and 5 year was 92%, 87% and 83% respectively. Mean time to death was 18 19.05 
months range (0-76 months). Commonest cause of death was septicemia (66.7%). Significant 
factors predicting death were elderly recipient (> 50 year) (p = 0.02), unrelated transplant (p 
= 0.01), presence of post-transplant diabetes mellitus (p= 0.07),occurrence of opportunistic 
infection (p = 0.03), including CMV (p < 0.0001), post-transplant tuberculosis (p = 0.03), 
post transplant hepatitis C infection (p = 0.05) and disseminated fungal infection (p = 
0.002), presence of multiple co-morbid illness (p = 0.004), and presence of pre-transplant 
diabetes (p = 0.02). Thus, proper management of the risk factors is required for better 
patient and graft survival.
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Untreated CVD Risk Factors in Chronic, Stable Kidney Transplant 
Recipients at Baseline in the Folic Acid for Vascular Outcome Reduction 
(FAVORIT) Study  Myra A. Carpenter,1 Andrew Bostom,2 John Kusek,3 
Deborah Adey,8 Edward Cole,4 Andrew House,5 Alvaro Pacheco-Silva,6 Matthew 
Weir.7  1University of North Carolina, Chapel Hill, NC; 2Rhode Island Hospital, 
Providence, RI; 3NIDDK, National Institutes of Health, Bethesda, MD; 4Toronto 
General Hospital, Toronto, ON, Canada; 5London Health Sciences Center, 
London, ON, Canada; 6Universidade Federal de Sao Paulo, Sao Paulo, SP, 
Brazil; 7University of Maryland, Baltimore, MD; 8UVM/Fletcher Allen Health 
Care, Burlington, VT. 


Management of cardiovascular disease (CVD) risk factors in renal transplant recipients 
is challenging. We characterize the prevalence of CVD risk factors and use of CVD 
risk factor lowering medications in participants of the FAVORIT Study. This study is a 
randomized double-blind trial to evaluate the impact of homocysteine-lowering vitamin 
therapy on cardiovascular and renal outcomes. A total of 4,110 kidney transplant recipients 
with elevated homocysteine and stable graft function were enrolled at sites located in the 
U.S. (27), Canada (2) and Brazil (1).


Of participants at study entry, 89% were taking a blood pressure- (BP) lowering 
medication, 59% a lipid-lowering agent, and 29% an anti-diabetic medication. Self-reported 
history of CVD was identified in 803 (20%) participants. Among these, the proportion not 
prescribed a lipid-lowering agent, anti-platelet medication (e.g., aspirin) or BP-lowering 
drug was 35%, 31% and 7%, respectively. Elevated low density lipoprotein (LDL ≥ 160 
mg/dL) was identified in 187 participants, of which 101 (54%) were not taking a lipid-
lowering agent.


The association between graft vintage and use of CVD risk factor lowering medications 
appears inconsistent and unrelated to use of BP-lowering medications, whereas lipid-
lowering agent use is less prevalent and anti-platelet use, particularly aspirin, is more 
prevalent among those with grafts in place less than 2 years than in participants with older 
vintage grafts. Anti-diabetic agent use was most prevalent among those receiving grafts 
within the past 2 years (33%) and least prevalent among those who had grafts more than 6 
years (26%), perhaps reflecting survivor bias. All results are unadjusted.
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Marked Improvement in Kidney Transplant Graft Survival: A Single Center 
Experience  Sundaram Hariharan, Brian D. Shames, Christopher P. Johnson, 
Yong-Ran Zhu, Allan M. Roza, Barbara Bresnahan.  Surgery and Medicine, 
Medical College of Wisconsin, Milwaukee, WI. 


Purpose: To improve 1-yr DD kidney transplant survival from 89% (yr 2001-03) 
we focused on improving recipient/donor quality and strict posttransplant surveillance. 
Surveillance included biopsy for increase in serum creatinine and quantitative BKV DNA 
in plasma at 1,3,6,12 and 24 months posttransplant and appropriate therapy. The purpose 
of this study is to identify factors that led to improved kidney transplant graft survival at 
our center.


Methods: We analyzed kidney transplant graft survival in two eras: Era I: 2001-04 
(n=450), Era II: 2005-06 (n=228).We compared changes in demographics, transplant and 
post-transplant variables between two Eras. T-test, Chi-Square and Mantel-Cox tests were 
used for statistical significance.


Results: There were no significant differences in transplant (DGF,CIT) and post-
transplant (rejection, immunosuppression, 1-yr serum creatinine) variables between the 
two groups. The table shows 1-year survival rates and significant changes in variables 
from Era I to II. Significant improvement in 1-yr DD kidney graft and patient survival. 
These improvements occurred despite more sensitized recipients in Era II (PRA>50%: 
5% vs. 13%, P=0.02).There was decreased utilization of donors >60 yrs (15% vs. 4%, 
P=0.02) and a lower number of older recipients (13.6% vs. 9.4%, P =NS).There was a 
marked decline in BKV nephritis resulting in significant improvement in graft survival. 
Significant improvements in adjusted kidney transplant survival (97.6% vs. expected 
93.4%, P=0.03) is noted in SRTR.


Conclusion: Superior kidney transplant graft survival can be achieved by careful donor 
and recipient selection with aggressive posttransplant medical management.


Era I DD  
(N=271)


Era I LD  
(N=179)


Era II DD  
(N=127)


Era II LD 
(N=101) P Value


Donor Age > 60 15% 2% 4% 4% P=0.02 for DD
PRA Class I > 50% 5% 6% 13% 5% P=0.02 for DD
BKV Nephritis 9.6% 6.1% 0.78% 4.9% P=0.002 for 


DD
1 yr GS 89.7% 98.9% 98.4% 97.1% P<0.001 for 


DD
1 yr PS 95.2% 97.1% 98.4% 100% P=0.01 for DD


Disclosure of Financial Relationships: nothing to disclose 


PUB273 


Donated Kidney Volume in Living Donor Transplantation Influences Kidney 
Transplant Function at 1-Year  Magdalena B. Sikora,1 Srinivasan Beddhu,1 
Mohamed Mansour,2 Akram Shaaban,2 Edward W. Nelson,3 Fuad S. Shihab.1  
1Nephrology and Hypertension, Transplant Program, University of Utah, Salt 
Lake City, UT; 2Department of Radiology, University of Utah, Salt Lake City, 
UT; 3Department of Surgery, University of Utah, Salt Lake City, UT. 


Donor characteristics are known to affect recipient outcome in kidney transplantation. 
We analyzed the influence of donor kidney volume on kidney allograft function in living 
donor recipients.


Method: We performed a prospective analysis of 98 living donor/recipient pairs. Donor 
kidney volume was calculated using CT angiograms obtained prior to donation using the 
following formula: V=Length x Width x Thickness x (π/6) = (ml). Recipients GFR was 
determined using the MDRD formula.


Results: The recipient population was 54.5% male, 96% Caucasian with a mean 
age of 41 ± 14 years and BMI 25.6 ± 5 kg/m2. 50% of patients were on hemodialysis, 
15% on peritoneal dialysis and 35% received preemptive transplant. Mean transplanted 
kidney volume was 167 ± 44 ml, and mean recipient GFR at 12 months was 63 ± 17 ml/
min. Biopsy proven acute rejection was present in 14% of patients. The associations of 
allograft kidney volume with GFR at 12 months were examined in a multivariate linear 
regression model.
Associations of allograft kidney volume with 12 month post-transplant GFR
Kidney volume quartiles Beta Coefficient* (95% CI, p value) of GFR at 12 months (ml/min/1.73 m2)
< 141 ml Reference
141-158 ml -8.1 (-18.9 to 2.7, p =0.13)_
159-184 ml 9.6 (-0.8 to 20.0, p =0.07)
> 184 ml 12.0 (0.60 to 23.4, = 0.04)


Conclusion: Donor kidney volume is an important determinant of GFR of recipient 
at 12 months.
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Short Term Renal Allograft Survival with Early Cessation of Steroids in a 
Large Transplant Program  Luis G. Beltran Garcia,1,2 Nicholas Shah,1 Jorge 
Posada,1,2 Ren Chen,3 Sadaf Aslam,3 Rajendra S. Baliga.1,2  1Div of Nephrology 
and Hypertension, Univ. of South Florida, Tampa, FL; 2Div of Nephrology, 
Lifelink HealthCare Inst/Tampa Gen Hosp, Tampa, FL; 3Ofc of Clinical 
Research, Univ of South Florida, Tampa, FL. 


Corticosteroids are associated with significant side effects but at the same time remain 
an effective immunosuppressant therapy in renal transplant patients. The objective of our 
current study was to analyze graft survival in patients undergoing renal transplantation after 
early cessation of corticosteroids at the time of hospital discharge. For patients at low risk 
for rejection (PRA <20%), we used a protocol of thymoglobulin induction to achieve CD3+ 
cell count suppression and four doses of methylprednisolone totaling 875 mg. Maintenance 
regimen consisted of tacrolimus and mycophenolate mofetil/ mycophenolate acid. 
Corticosteroids were absent at discharge from the hospital. We conducted a retrospective 
analysis of patients who received renal transplantation at our institution from June 2003 
to June 2008 and received the above-mentioned immunosuppressive regimen. A total of 
406 patients with a mean age of 53.4 ±13.7 were included with mean length of follow up 
of 26.9 ±15 months; median 27 months. Caucasians, African Americans, Hispanics and 
others comprised 68%, 16%, 11% and 4% of patients, respectively. Twelve and thirty six 
months graft survival was 96.6% (95%CI, 0.94-0.98) and 89.5% (95% CI, 0.85-0.93). Death 
censored graft survival was 98.7% (95%CI, 0.97-0.99) to twelve month, and 96.0% (95% 
CI, 0.92-0.98) to thirty six months. Mean creatinine values at one and three years were 1.36 
mg/dl ± 0.4 and 1.42 mg/dl ± 0.7. In conclusion, our results suggest that early cessation of 
corticosteroids after renal transplantation appears to be an effective immunosuppressive 
regimen in a selected group of low immunological risk patients and offers a favorable risk 
benefit balance when compared with one year and three year graft survival.
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Stable Allograft Function and a Low Incidence of CNI Toxicity after 15 
Years of Tacrolimus Therapy  K. Chan, J. Galliford, R. Charif, A. McLean, 
TDH Cairns, H. T. Cook, C. Roufosse, N. Duncan, A. Palmer, D. Taube.  West 
London Renal and Transplant Centre, Hammersmith Hospital, London, United 
Kingdom. 


Whilst long term Ciclosporin [Cs] therapy is associated with a high incidence of 
calcineurin inhibitor [CNI] toxicity, recent studies suggest that Tacrolimus [Tac] may be 
less nephrotoxic than Cs.


We have used Tac as our primary immunosuppressant since 1995 and in this study report 
our experience with 892 patients [353f, 539m; 513 DD, 279 LD; mean age 45.8+12.7yrs; 
follow up 45.4+40.4 months]. Target Tac levels were 5 – 10 ng/ml and 707/892 [79.3%] 
patients received either CD25 monoclonal antibodies or Alemtuzumab induction. Biopsies 
were performed to investigate allograft dysfunction and the diagnosis of Tac toxicity 
was based on the combination of arteriolar hyalinosis, tubulo interstitial atrophy and 
improvement in function with reduction in Tac levels.


Patient and graft survival were 89.4% and 77.7% at 10 years and 86% and 73.3% at 
15 years respectively. Rejection free survival was 70.3% at 10 and 15 years. Allograft 
function was stable [mean MDRD eGFR: 47.9±17.4, 49.0±15.3 and 53.1 ±17.8 at 5, 10 
and 15 years respectively, average estimated change was 0.09ml/min/1.73m2 per year 
(95% CI -0.19, 0.38, p=0.516)]


1311 indicative biopsies were performed over the follow up period and 86/1311 
[6.5%] demonstrated evidence of CNI toxicity. No graft was directly lost as a result of 
CNI toxicity and CNI toxicity free survival was 93.5, 89.8 and 86% at 5, 10 and 15 years 
respectively.


This study shows that Tac is associated with good long term patient and graft survival 
and a low incidence of rejection and CNI toxicity. Furthermore we have not seen a gradual 
decline in allograft function and suggest that CNI withdrawal or the use of other agents 
is unnecessary.
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Prevalence of Thrombophilic Risk Factors in Children with End Stage Renal 
Disease (ESRD) and Outcomes after Transplantation  Hanan Tawadrous, 
Aniziya Smaga, Morris Schoeneman, Anil K. Mongia.  Pediatrics, SUNY 
Downstate Medical Center, Brooklyn, NY. 


Background:
Although thrombosis has been identified as a major risk factor for early graft loss, 


there is limited information concerning the influence of anticoagulation upon graft survival, 
rejection episodes, and graft function in childhood.


This study was done to evaluate the effect of anticoagulation treatment on transplant 
(Tx) outcomes in patients (pts) with thrombophilic risk factors.


Methods:
Between Jan 2007 and April 2009, 29 pediatric pts awaiting renal Tx were screened for 


inherited and acquired thrombophilic disorders: protein C,S, homocysteine, thrombin III 
deficiency, factor V Leiden mutation, factor VIII, IX, XI, prothrombin mutation, DRVVT, 
PTT-LA, and antiphospholipid Antibodies. Thymoglobulin was used as a induction agent 
and Tacrolimus, MMF, and prednisone for maintenance. Anticoagulant regimen consisting 
of heparin 70Unit/kg/dose for 5-7 days switched to Aspirin for 3-6 months used in selected 
group of patients.


Results: Of total 29 pts, 13 pts received kidney Tx. Pt ages ranged from 11-21 years 
(mean 18.7) There were 7 male, 6 female. 7 African American, 5 Hispanic and one Asian. 
Five were pre emptive Tx, 8 pts were on Hemodialysis. Ten pts had DD Tx, and 3 LRD 
Tx. 6/13 pts (46.2%) had no or one risk factor and 7/13 (53..8%) had more than one risk 
factor. Five pts (38.4%) received anticoagulant treatment according to the risk factors and 
the discretion of the Tx team. Of the non treated group(gp)[ n=8], one pt had primary graft 
non function, and one pt had DGF. In the treated gp (n= 5), one pt had bleeding complication 
which resolved after stopping the heparin. Graft survival at one year in treated gp was 100% 
compared to 87.5% in non treated gp. There were no statistically significant differences in 
the mean eGFR at one year among the two gp. Acute rejection rate in the first 90 days was 
20 % in the treated gp compared to 12.5% in non treated gp (p<0.05).


Conclusion:
We conclude that pediatric patients with ESRD require aggressive thrombophila 


screening tests before Tx. Prophylactic anticoagulation peri and post Tx should be strongly 
considered.
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Living Kidney Donation – Is There Any Risk?  Lidia Santos,1 Fernando 
Macario,2 Rui Alves,2 Alfredo Mota,3 Mario Campos.2  1Department of 
Nephrology, Rainha Santa Isabel Hospital, Torres Novas, Portugal; 2Department 
of Nephrology, Coimbra University Hospital, Coimbra, Portugal; 3Department 
of Urology and Kidney Transplantation, Coimbra University Hospital, Coimbra, 
Portugal. 


Background: There is good evidence that long-term graft survival is superior when 
living donors are used in kidney transplantation. Nevertheless, assessment of potential risks 
associated with living donation is of particular interest.


Methods: In this single center study, renal function of 31 kidney living donors (1997-
2003) was evaluated, 2-13.2 years after nephrectomy. Glomerular filtration rate measured by 
radioisotope renal scintigraphy using 99mTcDTPA, new-onset proteinuria or hypertension 
were used as criteria for assessing renal function.


Results: Living related donation was performed in all cases. The average time after 
donation was 5.7±2.4 years. The mean age at nephrectomy was 46.3 ±9.0 years, range 25-
64 years and 26 (83.9%) of donors were female. Nine patients (29%) were older than 50 
years. The left kidney was used in 25 patients (80.6%). Glomerular filtration rate declined 
from 116.9±23 to 77.7±19.2 mL/min/1.73 m² (p<0.001). Seven donors (22.6%) were in 
the range of more than 90 mL/min/1.73 m² and 19 donors (61.3%) between 60 and 90 
mL/min/1.73 m² after surgery. A small number (5; 16.1%) developed a postdonation GFR 
between 50 and 60 mL/min/1.73 m2. Three of these 5 patients had a predonation GFR 
less than 90 mL/min/1.73 m² and all these patients had more than 50 years. No significant 
differences in protein excretion and blood pressure were noted.


Conclusions: Living donor nephrectomy appears to be an acceptably safe intervention. 
Despite a marked reduction in GFR, postdonation incidence of hypertension and proteinuria 
was low, and donors with a lower GFR are older and probably will never develop end-
stage renal disease. It calls for a regular follow-up of kidney donors and intervention at 
an early stage.
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Liver after Kidney Transplantation: An Analysis of the UNOS/OPTN 
Database  Marcelo Santos Sampaio, Pavani Reddy, Neda Poommipanit, 
Suphamai Bunnapradist.  Medicine, UCLA, Los Angeles, CA. 


Background: End stage liver disease (ESLD) infrequently occurs after kidney 
transplantation. We described outcomes of primary liver after kidney transplant.


Method: Using the UNOS/OPTN database, we found 226,568 primary kidney 
transplant alone recipients performed during 1987-2008. Of those, 271 (0.12%) received a 
primary liver after kidney transplant, 166 as liver transplant alone (LA) and 105 as combined 
liver-kidney transplant (CLK). Recipient characteristics and outcomes were described.


Results: No significant baseline differences at the time of kidney transplant were seen 
between those who subsequently received a LA or a CLK. The number of liver transplants 
increased from 1 to 23 per year during the cohort time. Most common diagnoses of ESLD 
were hepatitis (Hep) C cirrhosis (20%), polycystic liver disease (PLD) (12%) and HepB 
cirrhosis (10%) in LA; and HepC cirrhosis (30%), primary oxalosis (15%) and PLD (8%) 
in CLK. Median time from kidney to liver transplant was 694 and 1828 days; wait-time 
for the liver was 71 and 101 days; MELD/PELD (n=134, after 2001) was 21 and 22.5; 
creatinine (n=168, after 2001) in liver wait-list was 2.1 and 3.9 mg/dL for LA and CLK, 
respectively. Liver transplant 1 year acute rejection rate was 18% in both groups. Main 
indications for a kidney re-transplant in CLK were chronic rejection (33.1%), recurrent 
diseases (12.7%) and acute rejection (10.3%). Liver (LS), patient (PS) and kidney survival 
(KS) from date of the liver transplant are shown in table. The functional kidney graft survival 
at 3 years in CLK was 90.0%.
Table 1– Survival of Liver Alone vs Combined Liver-Kidney Transplant


Posttransplant LA CLK
LS(%) 1-y* 73.0 79.0


3-y* 65.2 74.7
PS(%) 1-y* 78.3 81.4


3-y* 71.0 76.6
KS(%) 1-y - 75.5


3-y - 68.8
*p=NS


Conclusion: A subsequent liver after kidney transplant was performed infrequently. 
When compared to the OPTN Annual Report, the 3 year liver survival of LA was lower 
while CLK was higher to primary liver transplant adjusted graft survival (73.7%). The 3 year 
kidney survival of CLK (68.8%) was lower to the OPTN primary kidney transplant graft 
survival (81%). The most common cause of graft loss was death (23.4% at 3 years).
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Iron Deficiency and T Lymphocyte Function in Renal Allograft Recipients  
Rajiv S. Vij,1 Rasham Mittal,1 Madhav Menon,3 Michael Gitman,1 Ernesto 
Molmenti,2 Madhu C. Bhaskaran.1  1Department of Medicine Division of 
Nephrology, North Shore University Hospital, Great Neck, NY; 2Department of 
Surgery, North Shore University Hospital, Great Neck, NY; 3Medicine, SUNY 
Upstate University School of Medicine, Syracuse, NY. 


BACKGROUND: Iron deficiency is known to impair immune response. We evaluated 
the effect of iron levels on T cell ATP generation in renal allograft recipients.


METHODS: Transplant recipient data collected including age, time after transplant, 
induction, episodes of rejection, iron studies, steroid use, immunosuppression, diabetes, 
hepatitis B, hepatitis C and CMV. T cell ATP generation by Cylex immunoassay (TATP) was 
available in 76 patients of which 35 had corresponding Fe level and transferrin saturation 
(TSAT). The age range was 24-76 years (mean 54 + 12).Duration since transplant ranged 
from 15 days to 16.5 years [62.8 % (n=22) >1year]. Correlation analysis was done to find 
any association between TATP and TSAT. Subgroup analysis done for less than and more 
than 1 year post transplant. Cut off values to define low (<225 ng/ml) and normal TATP 
(>225 ng/ml) were as per assay guidelines.
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RESULTS: Mean TATP was 314+184 ng/ml (range 24-708). Table1 shows the 
distrubution of TATP and TSAT. 31.4 % (n=11) patients had low and 68.6 % (n=24) had 
normal TATP. 28.6 % (n=10) had TSAT=<20. Fisher Exact test did not show a significant 
association with P value of 0.62.
TATP and TSAT in transplant recipients


TATP
Low Normal


TSAT Low 3 7
Normal 8 17


For those >1 year post transplant (N=22), 36.6 % (n=8) had low TATP and 22.7 % (n=5) 
had low TSAT. No significant association between TSAT and TATP was seen (P=0.526, 
DF=2, R2=0.06, F ratio=0.662).


SUMMARY: We found 31.4% of patients had suppressed TATP. We also observed 
28.6% had Fe deficiency. Our analysis did not show significant correlation between Fe 
deficiency and T cell ATP generation.


CONCLUSION: Suppressed T cell ATP generation and Fe deficiency are common in 
renal transplant recipients.No significant correlation between the two were found. Other 
immunomodulatory variables may over shadow any effect of iron deficiency on T cell ATP 
generation in transplant recipients.
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Factors Associated with Non-Adherence with Immunosupressive 
Medications in Kidney Transplant Recipients  Regina Regina,1 Fuad Shihab,2 
Seth Wright,3 Doug Ostler,2 Jennifer Van Orden,2 Lonnie Smith,2 Ekaterina 
Efimova,2 Alexander Goldfarb-Rumyantzev.1,3  1Transplant Institute, Beth Israel 
Deaconess Medical Center and Harvard Medical School, Boston, MA; 2Solid 
Organ Transplant Program, University of Utah Shool of Medicine, Salt Lake 
City, UT; 3Division of Nephrology, Beth Israel Deaconess Medical Center and 
Harvard Medical School, Boston, MA. 


Non-adherence to immunosuppressive regimens in kidney transplant recipients has 
been evaluated using a questionnaire with five binary questions and one question on a 
continuous scale. Study participants at the University of Utah Solid Organ Transplant 
Program (n=199) were 43.0 ± 14.2 years old, 67% males, 81% White.


Two questions that produced heterogeneous outcome were analyzed: “Do you ever 
forget to take your medication?” (79% No, 21% Yes) and “Have you ever taken your 
medications late?” (67% No, 33% Yes). Responses to these questions correlated (Chi-Square 
65.2, p<0.001; correlation coefficient 0.57, p<0.001).


We performed logistic regression analysis to identify factors associated with the 
combined outcome of forgetting/not taking medications altogether or taking medications 
off - schedule. Recipient age (OR 0.97, p=0.03) and higher comorbidity index (OR 1.86, 
p=0.0016) and full-time employment had an association with forgetting medications or 
taking them late (OR 2.94, p=0.01). Both being married and having a living donor transplant 
had a trend for greater risk of non-compliance, but did not reach the level of statistical 
significance (OR 2.13, p=0.08 and OR 2.06, p=0.06 respectively).


Education level, smoking status, recipient race, pre-transplant dialysis modality had 
no association with the outcome.


In conclusion, renal transplant recipients with younger age, greater comorbidity index 
and full-time employment reported lower levels of adherence to medications.
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Preemptive Transplantation-A Single Center Experience  Dilip Pahari,1 
Deepak Ray,1 Hirak Pahari,1 Sourabh Mukhopadhyay.2  1Nephrology, RTIICS, 
Kolkata, West Bengal, India; 2Nephrology, J&J, Kolkata, WB, India. 


285 live donor kidney transplantation done between November 2006 to March 15, 
2009 of which 24 (8.4%) were transplanted prior to initiation of dialysis (preemptive 
transplantation). The minimum duration of follow up is three months for the analysis and 
the mean duration of follow up is nine months (3-34 months). All patients were started 


on Tacrolimus, Mycophenolate and Steroid combination. Two patients did not tolerate 
Mycophenolate and eventually changed to Azathioprine. Overall 4 episodes of rejections in 4 
patients, 3 with cellular rejections and one with vascular rejections with mild c4d positivity. 
Three patients with cellular rejections responded to intravenous methylprednisolone. One 
episode of vascular rejection responded to intravenous thymoglobulin and two sessions of 
4 liters of plasma exchange. Two (2/24) patients died (8.3%) compared to 15 patients died 
(9.6%) in patients who were transplanted after the initiation of dialysis (15/261). One patient 
with severe hypertension (200/120mmHg) and blood pressure was difficult to control prior 
to transplantation and had single vessel (RCA) coronary artery disease with minimal anginal 
symptoms. He became normotensive (100/65mmHg) after transplantation and became 
symptomatic for anginal pain. CABG done three months post transplantation, but we lost the 
patient with functioning graft two months following CABG from arrhythmias and sudden 
cardiac death. The other patient died of urinary infection, septicemia with jaundice. The 
mean serum creatinine of the remaining 22 patients is 1.02mg/dl (0.7-1.4mg/dl) compared 
to 1.51mg/dl (0.65-3.1mg/dl) in other patients (patients with pretransplantation dialysis). 
We conclude, preemptive transplantation is safe with good patient and graft survival.
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Effect of a Single Daily Dose of Cinacalcet on PTH Levels and Bone 
Markers in Kidney Transplantation Recipients with Hypercalcemic 
Hyperparathyroidism  Rafael José Esteban,1 Elena Vaquero,2 Juan Antonio 
Bravo,3 Fernando Perán,4 María Dolores Prados.5  1Nephrology, Hospital 
Universitario Virgen de las Nieves, Granada, Spain; 2Nephrology, Hospital 
Universitario Virgen de las Nieves, Granada, Spain; 3Nephrology, Hospital 
Universitario Virgen de las Nieves, Granada, Spain; 4Clinical Analysis, Hospital 
Universitario Virgen de las Nieves, Granada, Spain; 5Nephrology, Hospital 
Universitario San Cecilio, Granada, Spain. 


Cinacalcet is accepted for the treatment of secondary hyperparathyroidism (HPT), 
commonly taken in a single daily dose. In kidney transplantation (KT), Cinacalcet helps 
to deal with the hypercalcemic HPT. We do not know its effect on bone markers. The aim 
of our study was to investigate if a single daily Cinacalcet dose is able to reduce and keep 
lower PTH levels for 24 hours in KT with hypercalcemic HPT.


We study PTH levels and bone markers in KT recipients with hypercalcemic HPT (group 
1) and non-HPT (group 2), and in a healthy volunteers (group 3). Group 1 had cinacalcet 
60 mg per oral in a single dose at 9 am. All of them were extracted samples of blood at 8 
am (without having any food), 10, 11, 12, 13, 19 hours; and the next day at 9 am.


Comparing PTH levels between group 1 vs. group 3, we observed basal level and the 
next 24h in group 1 were higher than mean levels in group 3 (p<0.05), and we did not find 
any differences among the comparisons at other times (Fig.1). The group 1 showed PTH 
higher levels than the group 2 (p<0.05). In group 1, basal PTH level was superior respect 
to later determinations (p<0.05), except PTH level at the next 24h which was similar. In 
group 2, basal PTH level was higher than 10 am level (p<0.05), and no differences were 
detected among other comparisons. In group 3, mean PTH levels were similar among these 
times. Mean values of βCTx level in group 1 were higher than those in group 2 and no 
differences were detected between group 1 vs. group 3 at any time. About the others bone 
markers we did not find any variations intra-group.


In conclusion, Cinacalcet having in a single daily dose reduces PTH level in KT with 
hypercalcemic HPT, but do not maintain lower for 24 hours, and do not modify others 
bone markers.
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Morbidity and Mortality in a Cohort of Geriatric Kidney Transplant 
Recipients in the First Year of Transplant – A Single Center Descriptive 
Study  Srinivas Subramanian,1 Umair Malik,1 Madhu Kandarpa,1 Kiran 
Samindla,1 Daranee Chewaproug,1 Radi Zaki,2 Jorge Ortiz,2 Kamran 
Khanmoradi,2 Shiang Cheng-Kung.1  1Kraftsow Division of Nephrology, Albert 
Einstein Medical Center, Philadelphia, PA; 2Department of Surgery, Albert 
Einstein Medical Center, Philadelphia, PA. 


Background. Because of increasing life expectancy, more geriatric patients (≥ 65 yrs) 
with ESRD are recipients of kidney transplants.


Methods- A retrospective chart review of geriatric kidney transplant recipients from Jan 
‘02 to Sep ‘05. Demographic data, immunosuppression regimen, incidence of infections, 
malignancies and cause of death were collected from clinic charts and inpatient electronic 
records.


Data- Of 67 pts, 53 recieved thymoglobulin, 6 basiliximab and 8 daclizumab (mean 
age 70.5 ± 4.3 years). Maintenance regimen were calcineurin inhibitor (tacrolimus 78%), 
mycophenolate mofetil and prednisone. Eight patients died within the first year (11.9% 
1-year mortality, mean age 68.6 years). There were 2 immediate post-op deaths (≤ 7 
days),one from asystole and one from pneumonia. The rest died of the following- CVA at 
4 mo, aspergillosis at 9 mo, candidemia at 8 mo and cholangio CA at 9 mo. One died of 
unknown etiology. Of those who died, 6 had thymoglobulin (mean dose 520mg ± 237.4), 
1 basiliximab and 1 daclizumab. Among the survivors at 1 year, mean thymoglobulin dose 
was (378.8mg ± 169.8). Eighteen of the 67 patients had UTI at 1 year (26.8%) of which 
five had > 1 episode. Seven patients had pneumonia in the first year (10.44%). Bacteremia 
diagnosed in 4 patients (5.9%). CMV diagnosed in 2 patients (3%). Four patients had cancer 
(5.9%), 2 with basal cell carcinoma, 1 each with cholangio CA and Kaposi’s sarcoma.
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Conclusions-
In our study, geriatric patients had a high one-year mortality. Patients who died received 


higher dose of thymoglobulin. Althought not significant, the mean age of survivors was 
slightly higher than those who died.UTI was the commonest infection in the first year. 
The mean thymoglobulin dose in the cancer patients was 437.5 mg vs 371.4 mg for the 
rest. Further studies are needed to determine the best immunosuppresive regimen in the 
geriatric patients.
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Proteinuria Linked to Everolimus in Kidney Transplant Patients in Uruguay  
Leticia Cuñetti,1,2 Marcelo Nin,1,2 Sergio Orihuela,1,2 Lilian Curi,2 Melania 
Kurdián,2 Nelson Nuñez,2 Laura Manzo,2 Oscar Noboa,1 Francisco González.1,2  
1Nephrology Centre Clinical Hospital, Republic University, Montevideo, 
Uruguay; 2Kidney Transplantation Division, Nephrology and Urology Institute, 
Montevideo, Uruguay. 


Background: Proteinuria is a complication of everolimus(Ev) treatment.
Objective Determine impact in proteinuria and serum creatinine (sCr) after switch 


to everolimus
Patients and Methods: A retrospective study was conducted. We describe the 


evolution of proteinuria and (sCr) serum creatinine in our group of patients. Results: 32 
renal transplant patients from 671 received Ev, being 21 men and 11 women (mean age: 
44±12 years), 2 were cardio renal transplant receptors and 3 had their 2º renal graft. The 
2 cardio renal graft receptors had Ev since transplantation; 18 patients were switched 
for NCI toxicity (16 biopsy proven), 5 patients because of malignancie, 4 for leucopenia 
and 3 for renal failure. The switch from CNI to Ev was after a mean graft duration of 44 
months (range 1-165 months). 25 patients had renal biopsy before switch to Ev protocol 
and 6 had 2 renal biopsy during Ev treatment, in 2 cases for persistent Pu. There were no 
significant difference between groups in the paired samples test (t test) for proteinuria and 
for creatinine for the 32 patients.


In 12 patients who had 24 months of follow up after switch to Ev. 3 patients had Pu at 
baseline 2 ptes developed in the evolution. Pu was 0, 09 ± 0,20; 0,29 ± 0,51; 0,67 ± 0,89; 
0,38 ± 0,97; 0,25± 0,44*; at baseline, 3, 6, 12 and 24 months respectively. After switch to 
Ev there was a significative increase * (p<0,05) between mean Pu at baseline and Pu at 24 
months. At t0 3 patients didn’t have Pu and 3 patients had less than 0,5 g/l.


After switch there was a significative decrease of sCr that was stable since month 3 to 
month 24. sCr was 2,29 ± 1,01; 2,22 ± 0,84*; 2,14 ± 0,79*; 2,07 ± 0,85*; 2,12 ± 0,86* at 
baseline, 3, 6, 12 and 24 months respectively. * (p <0,05)


Conclusions: There were no significative changes in mean Pu.
In our experience the switch to Ev could have beneficial effects in renal function 


without a significative increase of Pu.
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Mycophenolate Mofetil Dose Reductions and Discontinuations Are 
Associated with Graft Failure in Kidney Transplant Recipients  Suphamai 
Bunnapradist, Uyen Duong, Macelo Sampaio, Pavani Reddy, Yu Fei.  
Department of Medicine, Division of Nephrology, UCLA. 


Background: Previous studies have shown that MMF dose reduction (DR) and 
discontinuation (DC) are associated with graft survival after a gastrointestinal diagnosis. 
We evaluated this association among first time kidney transplant patients from the time 
of transplant regardless of gastrointerstinal complications using United State Renal Data 
System.


Methods: From USRDS database, we identified 40530 patients who were 18 years 
of age or older, had first time kidney transplant between 1997 and 2004, had Medicare 
as primary payer, had at least one MMF prescription recorded in Medicare database. 
Patients were followed retrospectively until graft loss (GL), death, last Medicare claim, 
or 3 years after transplant. The MMF references dose were the first reported dose from 
the prescription records within 45 days post transplant. Time dependent models were used 
for this analysis.


Results: The median follow-up time was 1095 days. The 3-year incidence of GI 
was 70%. The median MMF doses at 30 days post transplant, at the last follow-up were 
2000mg/day and 0mg/day respectively. The percentages of patients according to the 
maximum MMF DR at 6 months were: no DR (78.5%), <50% DR (3%), 50% DR (1.3%) 
and DC (17%). The annual rates of death, functional GL and overall GL were 5.3, 8.9 and 
13.8% respectively. The adjusted risks of GL and death associated with MMF DR or DC 
are shown in the table.
MMF Group Multivariate analysis


HRs (CIs) P value
Minor DR < 50% Overall GL 1.26(0.96-1.64) 0.0944


Death 1.19(0.74-1.92) 0.4690
Functional GL 1.28(0.92-1.77) 0.1394


Major DR >=50% Overall GL 1.73(1.30-2.30) 0.0002
Death 1.63(0.98-2.69) 0.0589
Functional GL 1.78(1.25-2.51) 0.0012


DC Overall GL 7.42(6.85-8.05) <.0001
Death 9.52(8.34-10.88) <.0001
Functional GL 6.34(5.73-7.01) <.0001


Reference is no dose reduction


Conclusions: Kidney recipients who underwent MMF major reduction and 
discontinuation had increased risk of graft loss and death.
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Short Term Renal Allograft Survival in African Americans and Hispanics 
with Early Steroid Cessation  Luis G. Beltran Garcia,1,2 Nicholas Shah,1 
Jorge Posada,1,2 Ren Chen,3 Sadaf Aslam,3 Rajendra S. Baliga.1,2  1Nephrology 
and Hypertension, Univ of South Florida, Tampa, FL; 2Nephrology, Lifelink 
HealthCare Inst/Tampa Gen Hosp, Tampa, FL; 3Ofc of Clinical Research, Univ 
of South Florida, Tampa, FL. 


African-Americans (AA) and Hispanics (HS) are considered to have poorer kidney 
transplant survival and higher rates of rejection compared to Whites (WH). The purpose 
of our study is to analyze renal allograft outcomes in AA and HS patients using early 
corticosteroid cessation protocols, and to compare them with a WH group using same 
regimen. We conducted a retrospective analysis of all renal transplant recipients at our 
institution that underwent transplantation during the time period of June 2003 to June 
2008. Patients included in the present study received mainly an induction regimen of 
thymoglobulin, methylprednisolone and mycophenolate mofetil. Maintenance regimen 
consisted of calcineurin inhibitors and mycophenolate mofetil/mycophenolic acid without 
corticosteroids at discharge from the hospital. These patients were considered low risk for 
rejection (PRA<20%). A total of 406 (AA n=66 and HS n=45) were analyzed. A mean follow 
up of 24.8 months (SD 14.3) for AA, 25.6 months (SD 14.9) for HS and 27.5 months (SD 
15.3) for WH. Graft survival for AA to the year one was 96.7% (95%CI, 0.87-0.99) and 
85.9% (95%CI, 0.66-0.94) to the year three. Allograft survival for HS recipients was 95.2% 
(95%CI, 0.82-0.98) to the year one and three after transplantation. Allograft survival in WH 
recipients was to the first year 96.7% (95%CI, 0.93.-0.98) and 88.8% (95%CI, 0.83-0.92) 
to the year three.  Survival comparison among the three race groups by Cox proportional 
regression model showed no significant difference in allograft survival rate between WH 
and AA (p=0.46) or WH and HS (p=0.44). Hazard ratio of rejection did not indicate any 
significant statistical difference between White and AA (1.24 95%CI, 0.53-2.8) and White 
and HS (0.49 95%CI, 0.11-2.08). We conclude that, during the first 3 years post to the 
transplant, early cessation of steroids after an induction protocol is a reasonable option for 
African Americans and Hispanics who otherwise are considered low immunological risk
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Medical Complication in Pediatric after Kidney (K) Transplant (Tx) 
Recipients in SUNY Downstate  Josefina Sharma, Anjana Neupauy, Shirley 
Chang.  Pediatrics, SUNY Downstate, Brooklyn, NY. 


Factors affecting late clinical outcomes in pediatric Tx include arterial hypertension 
(HTN), rejection, recurrence of primary disease, cardiovascular disease, and nonadherence, 
and others. We perform retrospective study on 22 K Tx pediatric recipients (age at time of 
Tx ranges 3.6-18.6 yrs) with at least 1 year post Tx, currently followed at SUNY Downstate 
in order to assess renal function, BMI, HTN, diabetes post Tx, hyperlipidemia, proteinuria, 
and Vit D levels. 16 patients (pt) have functional allograft (median ages 17 [range 14-21] 
yrs, median post K duration 3 [1-15] yrs, median Cr 1.2 [0.9-2.6] respectively, 50% are 
F). 14 of 16 pts are on predisone, cellcept, and prograft; 2 are on predisone, immuran, and 
prograf. 6 pts (median age 17 yr, median time after K Tx 3 [range 1-6.5] yr) had failed renal 
allograft prior to returning to dialysis due to medication nonadherence. Results: Of 16 pts 
with allograft function (median serum Cr 1.2 [range 0.9-2.6] mg/dL), median estimated 
GFR calculated from Schwartz 85 [27-133] mL/min/1.73m2 (37.5% with both CKD1 and 
CKD2 respectively, 12.5% with CKD 3, 12.5% CKD 4 staging), median prograf level 7.4 
[2.6-14.4] ng/mL. 14/16 pts have HTN with BP control (of which 64% have BP in the 
pre-HTN range, while 36% normotensive with antihypertensive meds [frequency of use: 
79% taking Ca channel blocker, 57% on ACEI, 14% beta-blocker, and 7% ARB), 2 pts with 
normotension. 5/16 pts have proteinuria, 40% are on ACEI. 44% (7 pts) developed post Tx 
diabetes. 44% (7 pts) have hyperlipidemia, of which 43% are on statin therapy. 31% pts with 
allograft function have normal BMI, 19% overweight, 50% obese. Post Tx anemia occurs 
in 64% (9 pts), and all are on iron supplement, only 14% are on erythropoietin therapy. 
Median Hgb is 12 [range 10.8-13.1] g/dL. 79% (11 pts) had 25-Vit D level, of which 90% 
had Vit D deficiency and only 40% were on Vit D supplement. In conclusion, there is a need 
for pediatric nephrologists to close monitor clinical complications in children after K Tx to 
ensure appropriate treatment goals are reached and therapies are prescribed.
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Risk Factors for BK Polyoma Viral Infection after Kidney Transplantation  
Amy L. Friedman, Sarah Kantak, Charlene Hubbell, Sriram Narsipur, Dilip 
Kittur, John E. Leggat, Bonnie R. Chapman.  Surgery, SUNY Upstate Medical 
University, Syracuse, NY. 


Infection with BK polyoma virus after renal transplantation (TXP) is associated 
with deterioration of renal function and graft loss. The continued absence of an anti-viral 
agent with clinical efficacy against this infection leads to management strategies that have 
generally emphasized reduction of pharmacologically induced immunosuppression and 
unfortunately, also increase the potential for rejection to develop. Prospective identification 
of factors that may augment the risk of BK infection might be useful in structuring a patient 
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specific immunosuppressive regimen that avoids undue susceptibility for polyoma infection 
without inordinate exposure of the patient to immunologic jeopardy.


To both determine the prevalent BK infectious risk in our geographic region and to 
identify those patients for whom reduced immunosuppressive potency should be considered, 
we prospectively tracked BK viral titers by PCR in urine and blood samples of patients 
seen in our outpatient clinic following kidney transplantation.
ODDS RATIOS FOR +ve BK PCR AFTER KIDNEY TXP


BK in Urine BK in Plasma
Delayed Graft Function 0.83 NA
No Ureteral Stent 0.69 2.36
No Diabetes 0.44 1.07
Live Donor 1.06 3.15


Overall 25% (43/170) patients ever developed detectable BK virus in their urine. 
7% (12/180) developed detectable BK virus in their plasma. No grafts were lost to BK 
viral infection within the first year following transplantation. Our strategy for progressive 
preferential reduction of the anti-metabolite immunosuppressant (Myfortic or Cellcept) 
with rising titers of BK virus in urine or plasma, has resulted in definitive reduction of 
titers, with eradication of BK viremia in multiple instances.


We hypothesize that the apparent evidence of protective effects of early/immediate 
graft function, avoidance of ureteral stent placement, and use of a deceased donor organ 
may indicate opportunities to individually tailor immunosuppressive regimens by targeting 
different drug levels or use 2 instead of 3 drug regimens in order to prophylactically avoid 
BK polyoma infection following kidney transplantation.
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Unmasking of a Urea Cycle Defect Leading to Fatal Hyperammonemia after 
a Kidney Transplant  Faris A. Ahmed, Raghuveer R. Kura, Apurva Lapsiwala, 
Umar Farooq, Ronald P. Miller.  Internal Medicine, Penn State Hershey Medical 
Center and College of Medicine, Hershey, PA. 


Fatal hyperammonemia in the setting of normal liver function has been reported after 
lung transplant, bone marrow transplant and in patients receiving chemotherapy. We report 
a case of fatal hyperammonemia after second kidney transplantation.


Case: A 45-year-old male with history of end-stage renal disease secondary to 
hypertension underwent cadaveric renal transplantation in May 2002 which failed to 
chronic allograft nephropathy. Patient received a second kidney transplant in December 
2008. Graft function was prompt with good urine output.Protocol Biopsy showed no signs 
of rejection. His hospital stay was unremarkable until post-operative day seven when 
he developed mental status changes with grand-mal seizure. Ammonia level was found 
elevated at 328 umol/L, which rose up to 600 umol/L the following day. Liver-associated 
enzymes and viral serologies were normal. MRI of the head showed severe cerebral edema 
with cerebellar tonsilar herniation. The patient expired the following day.Pre-mortem urine 
samples showed elevated orotic acid of 14.9 mm/mole of creatinine; (normal less than 1.2). 
CSF glutamine was 32mg/dl (normal 6-19). Serum total and free carnitine was (12 and 
10 umol/L with lower limits of normal is 42 and 35 respectively). These results suggest 
that the patient may have a urea cycle defect. Deficiencies seen with this patient’s level 
of orotic acid that have been reported include hereditary orotic aciduria heterozygosity, 
ornithine transcarbamylase (OTC) deficiency hemizygosity with hyperammonemia, OTC 
deficiency heterozygosity and citrullinemia.


Conclusions: Hyperammonemia is a rare but recognized complication of transplantation 
and immunosuppressive drugs are suspected as triggers of this fatal complication. Whether 
hyperammonemia after transplantation is related to the transplant itself, immunosuppression 
or unmasking of urea cycle defects is unknown. Some lung transplant centers monitor 
ammonia levels post lung transplantation. Specialists should maintain vigilance in looking 
for hyperammonemia in suspected cases, and start aggressive treatment as any delay 
might be fatal.
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A Three-Year Cohort Study of Serum Cystatin C in Renal Transplant 
Patients  Lalisa Angsirikul, Attaphol Pornananrat, Amnart Chaiprasert.  
Department of Medicine, Phramongkutklao Hospital, Bangkok, Thailand. 


Meta-analysis study found that serum cystatin C was superior to creatinine in measuring 
glomerular filtration rate (GFR) in various renal diseases. This study was conducted to 
evaluate the long term follow-up of renal allograft function based on serum cystatin C. 
Methods Stable renal transplant patients were enrolled. Serum samples were measured 
for both creatinine (Enzymatic assay) and cystatin C (Immunonephelometric assay) at 
36 months apart. Allograft function monitored by GFR was calculated. Results Twenty-
nine transplant patients, 22 cadaveric and 7 living related, were studied, 20 males and 9 
females in total. Mean±SD age was 45.7±9.8 years and duration after transplantation was 
81.2±52.0 months. During 3 years of study, 2 patients turned to end stage renal disease. Of 
the 27 patients, 12 had other complications including chronic allograft nephropathy (n=5), 
recurrent diseases (n=2), renal artery stenosis (n=1), fungal infection (n=1), ischemic heart 
disease (n=1), deep vein thrombosis (n=1) and post-transplant diabetes (n=1). After 3 years 
follow-up, serum creatinine was not different from baseline (1.42±0.39 and 1.46±0.49 
mg/dL; p value = 0.53) despite the rising level of serum cystatin C from 1.28±0.39 to 
1.65±0.80 mg/L (p value = 0.001). Correlation between serum creatinine and cystatin C 
decreased over 3 years from r = 0.799 to 0.621. Baseline GFR based on serum creatinine 
formulas Cockcroft-Gault, MDRD, simplified MDRD, IDMS-traceable MDRD formulas 
were 60.1±19.2, 57.9±17.8, 57.7±22.1, 54.2±21.0 ml/min/1.732 and the annual decline 
of GFR was 0.79, 0.79, 0.60, 0.67 ml/min/1.732, respectively. Baseline GFR based on 


serum cystatin C formulas Le Bricon, Hoek, Filler, Larsson, Grubb, Macias, Rule, Steven, 
Attaphol&Amnart formulas were 69.8±19.2, 63.5±19.8, 76.1±25.2, 66.8±34.1, 77.7±49.1, 
68.2±20.9, 63.3±21.7, 63.2±22.3, 45.8±16.0 ml/min/1.732 and the annual decline of 
GFR was 3.50, 3.56, 4.76, 4.43, 7.13, 7.46, 4.13, 3.86, 2.90 ml/min/1.732, respectively; 
significantly decreased for all formulas, p < 0.05. Conclusion Contrary to serum creatinine, 
cystatin C can detect deterioration of long term renal allograft function with various renal 
complications.
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GVHD-Like Pattern of Injury in Mycophenolate Mofetil-Related Colitis  
Ahmed I. Al-Absi,1 Pamela Sylvestre,2 Mohammad K. Ismail,3 Muang Mya.1  
1Nephrology, University of Tennessee Health Science Center, Memphis, TN; 
2Pathology, Methodist University Hospital, Memphis, TN; 3Gastroenterology, 
University of Tennessee Health Science Center, Memphis, TN. 


MMF was introduced as a new immune-suppression drug in the late(….). It is widely 
utilized in solid organ transplantation immune-suppression regimens. Side effects include 
GI toxicity in the form of nausea, vomiting and diarrhea. Physicians tend to reduce the dose 
of MMF or switch their patients to an enteric coated formula to try to overcome the side 
effects. Since GI side effects are well linked to MMF, colonoscopy is not utilized in most 
of the cases to investigate the diarrhea. Few reports were published about MMF induced 
Crohn’s disease-like changes in the colon (1), erosive enterocolitis (2) and GVHD-like 
colonic changes (3,4). In the current case series we present similarities between MMF 
colitis and GVHD-like colonic changes.


The patients’ symptoms resolved after substituting MMF with another agent. One of 
the patients had a repeat colonoscopy __ months following discontinuation of MMF that 
showed partial resolution of the GVHD-like changes induced by MMF. MMF is an important 
drug in organ transplantation immune-suppression regimens. However with its wide-spread 
usage, new side effects are emerging. One unique side effect is colonic histological features 
remarkably similar to the ones associated with intestinal GVHD.
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Should Patients Returning to Dialysis Post Failed Transplant Undergo Graft 
Nephrectomy?  Samra Abouchacra,1 A. Chaban,1 A. Saleh,2 M. Rukhaimi,3 O. 
Furaih,4 N. Haq,1 S. Sajwani,1 M. Osman,1 N. Gebran.1  1Tawam Hosp, United 
Arab Emirates; 2SKMC, United Arab Emirates; 3Dubai Hosp, United Arab 
Emirates; 4KFSH&RC, Saudi Arabia. 


Unique issues face physicians caring for failed transplant patients returning to 
hemodialysis (FTRD) regarding continuing immunesuppression (IS) vs allograft 
nephrectomy. This retrospective multicenter study from 4 Gulf region centers compares 
outcomes of nephrectomized (NX) vs those with insitu allograft (non NX).


56 FTRD were identified from among 700 hemodialysis (HD) patients. Most were 
living unrelated, all had CNI triple IS & were on HD 4h 3/wk.
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NX (15) Non NX (41)


Mean Age 44.92 + 11.8 44.92 ±11.8 51.07 ±9.68
M:F 8:7 36:5
Duration dialysis preTx(mos) 21.67 ±17.54 36.81± 40
Cause ESRD- GN : DM: HTN: Familial: unknown 9: 1: 1: 2: 2 12: 5: 6: 1: 17
Rejection episodes 6 ( 40%) 11( 26% )
Graft survival (mos) 65.80 ± 43.63 107.08± 73.76
RRF at HD start (ml/min) 6.80 ± 2.55 8.23± 0.86
Mean duration since restart(mos) 47±50 20.70±29
KT/V 1.39 ± 0.39 1.74 ± 0.50
Albumin (g/l) 33.07 ± 9.44 33.88 ± 3.88
Hb (g/l) 11.86 ± 2.10 11.15 ± 1.57
Ferritin ( mcg/l) 428 ± 345 311.35 ± 347
PTH ( pmol/l) 51.85 ± 29 82.57 ±46
CRP(mg/l) 23.36±31.98 30.71±37.92
Ave EPO / wk (IU) 7543.80 ± 7629 11050 ± 7632
HCV : HBV 7 : O 13: 2
Permcath: AVG: AVF 3: 1: 11 15: 1: 25
LVH : CAD 3: 2 5 : 7
# admissions 5.75±2.06 3.86±1.68
# reTx: deaths 2: 0 0: 2
p value NS


NX patients had lower graft survival & more episodes of rejection but less inflammation. 
Despite less IS, they had more hospitalizations but retransplantation (reTx) was seen only 
in this group in spite of immune modulatory effect of insitu allograft. The 2 deaths occurred 
in nonNX although they had better residual renal function (RRF), adequacy & shorter 
duration on HD. However this can perhaps be explained by older age, longer duration on 
HD preTx, more prevalence of diabetes & inflammation CV syndrome.


Physicians must carefully weigh benefits of maintaining the allograft for residual 
function & tolerance vs nephrectomy to eliminate inflammation & obviate the need for 
IS.
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Outcome of Failed Renal Transplant Patients after Return to Dialysis  
Samra Abouchacra,1 A. Chaban,1 A. Saleh,2 M. Rukhaimi,3 O. Furaih,4 N. 
Haq,1 S. Sajwani,1 M. Osman,1 N. Gebran.1  1Tawam Hosp, United Arab 
Emirates; 2SKMC, United Arab Emirates; 3Dubai Hosp, United Arab Emirates; 
4KFSH&RC, Saudi Arabia. 


With annual graft failure rate of 4%, there is increasing number of failed transplant 
patients returning to dialysis (FTRD). Their outcome is uncertain as is the reference group 
with whom to compare. When compared to transplant-naive dialysis patients (TN) some 
report similar & others worse survival. Units reporting similar outcome include non wait-
listed patients (WL), once excluded FTRD exhibit greater mortality.


The aim of this multicenter retrospective analysis of 700 hemodialysis (HD) patients 
in Gulf region was to evaluate outcome of FTRD vs TN.


56 FTRD were identified & 52 TN on HD > 6 mos. Pre-transplant (TX) modality 
HD 53: PD 2, mean duration 35.81 + 34.39 mos. Mean graft survival 93.84 ± 66.61 mos.


FTRD (56) TN (52)
Mean Age (yrs) 47.20 ±12.06 50.4 ±8.13
M:F 38:17 35:17
1° Renal Dse- GN: DM: 21: 6 2: 14
HTN: OBST: 7: 2 2: 1
Familial: unknown 3: 17 0: 33
Mean post Tx HD (mos) 36.63±29.3 31.53±29.7
KT/V 1.62 ± 0.84 1.29 ± 0.12
Albumin g/l 33.79 ± 5.76 37.45 ± 5.4
Hb g/l 11.39 ± 5.76 11.99 ± 1.15
Ferritin mcg/l 341.46 ± 34.2 367 ± 250
CRP mg/l 33.94 ± 26.04 9.14 ± 0.33
PTH pmol/l 112.50 ± 86.91 61.23 ± 35.37
Ave EPO / wk (IU) 9820 ± 5756 5584 ± 4063
eGFR at start HD (ml/min) 8.4 ± 1.6 n/a
Permcath: AVG: AVF 18: 2: 36 8: 2: 42
CAD 9 6
HCV: HBV 20 : 2 6: 1
# NX 15 (27%)
Deaths 2 (3.6%) 2 (3.8%)
P value NS


Similar mortality is seen in FTRD vs TN in spite of high prevalence of hep C & access 
problems. This is in contrast to reported figures, especially significant since TN group 
included potential WL, favoring better survival. Possible explanations include younger age, 
less diabetes, earlier dialysis start & better adequacy. Majority received living unrelated TX 
& 27% had graft nephrectomy (NX) perhaps of benefit, latter by reducing inflammation.


Similar survival in FTRD is seen adding to the controversy around their outcome. 
Rigorous predialysis follow up with early start and intensified care seem beneficial with 
focus on preserving venous capital, role of NX however is unclear.
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Chronic Allograft Nephropathy, Rather Than Disease Recurrence, Has a 
Greater Effect on Allograft Outcome in Patients with IgA Nephropathy  
Seung Seok Han,1 Wooseong Huh,2 Su-Kil Park,3 Curie Ahn,1,4 Jin Suk Han,1 
Suhnggwon Kim,1,4 Yon Su Kim.1,4  1Internal Medicine, Seoul National 
University Hospital, Seoul, Korea; 2Internal Medicine, Samsung Medical Center, 
Seoul, Korea; 3Internal Medicine, Asan Medical Center, Seoul, Korea; 4Seoul 
National University Kidney Research Institute, Seoul, Korea. 


Background. Although recurrent IgA nephropathy (IgAN) may lead to graft 
dysfunction after kidney transplantation, transplantation from a living related donor (LRD), 
with whom the risk of recurrent IgAN is higher, is not a contraindication without clear 
evidence. Herein, we evaluate the basis of the discrepancy between IgAN recurrence and 
graft survival in transplants from LRDs.


Methods. Cumulative rates for recurrent IgAN and graft survival were assessed 
retrospectively using the Kaplan-Meier method, log rank test, and Cox regression model.


Results. We evaluated 221 IgAN patients who received kidney transplants between 
1985 and 2006 [median age, 33 years (range 9 – 64); living related donors (62.9%), deceased 
donors (18.6%); median follow-up duration, 70.7 months (range: 1 – 262 months)]. The 
10-year cumulative rate for recurrent IgAN was 30.8%. Multivariate analysis demonstrated 
that recurrent IgAN correlated with a younger recipient age and use of a LRD; each 10-year 
increase in age, HR 0.57 (95% CI 0.39 – 0.83); LRD, HR 2.43 (95% CI 1.00 – 5.90). The 
10-year graft survival rate was affected by recurrent IgAN (61.0% in the recurrent IgAN 
group vs. 85.1% in the non recurrent group, P < 0.001). However, transplants from LRDs 
did not show a lower graft survival rate compared with those from other donor types. When 
chronic allograft nephropathy (CAN) was considered in addition to recurrent IgAN, the 
variance of graft survival rates was affected more by the development, or not, of CAN 
than by the recurrence of IgAN.


Conclusions. These results suggest that the detection and adequate management of 
CAN could improve graft survival in transplant patients with IgAN.
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One Center’s Experience with Antibody Mediated Rejection in Children  
Bethany Coyne,1 John P. Barcia,1 Peter I. Lobo,2 Clint Spencer,3 Kenneth 
L. Brayman.4  1Pediatric Nephrology, University of Virginia Health System, 
Charlottesville, VA; 2Nephrology, UVA Health System, Charlottesville, VA; 
3Histocompatibility Lab, UVA Health System, Charlottesville, VA; 4Surgery and 
Medicine, UVA Health System, Charlottesville, VA. 


With improved techniques for identifying antibody mediated rejection, the incidence 
in pediatric patients is increasing and becoming an important cause of graft failure. Despite 
various treatment regimens, there is little consensus of mechanisms to prevent and/or treat 
antibody mediated rejection. We report on our pediatric nephrology group’s experience with 
antibody mediated rejection in ten children over the past 3 years. The children ranged in 
age from 4 years to 19 years old at the time of diagnosis of humoral rejection; the length 
of time from transplant to rejection ranged from 10 months to 15 years (median time of 31 
months). Of the 10 patients with antibody mediated rejection, 6 patients (60%) subsequently 
lost their transplants, 1 (10%) was left with significant renal insufficiency, and 3 (30%) had 
an improvement in kidney function with stabilization at or near baseline (4 to 18 months 
after diagnosis). Treatment consisted of varying combinations of rituximab (4 patients), 
plasmapheresis (6 patients), IVIG infusions (8 patients) and steroids alone (1 patient). 
Noncompliance with the medical regimen was suspected in 5 of the 10 rejection processes, 
although only proven in 2 cases. In retrospective analysis, average mycophenalate mofetil 
dosing at the time of diagnosis of humoral rejection was 705 mg/m2/day, with a range of 
400-1127 mg/m2/day. Individuals with mycophenalate mofetil dosing greater than 800 
mg/m2/day all had several previous acute rejection episodes without evidence of humoral 
rejection. From this experience our center has increased mycophenalate mofetil dosing to 
a goal 900 mg/m2/day. Antibody mediated rejection has an important role in late graft loss 
in pediatric kidney transplant recipients.
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Late Post-Transplant Anemia in Stable Pediatric Renal Transplant 
Recipients  Kiyonobu Ishizuka, Makoto Mizutani, Kimiko Taniguchi, Hiroaki 
Ueda, Masayuki Furuyama, Yuko Kajiho, Hiroshi Fujii, Masataka Hisano, 
Hiroko Chikamoto, Yuko Akioka, Motoshi Hattori.  Department of Pediatric 
Nephrology, Tokyo Women’s Medical University, School of Medicine, Shinjuku-
ku, Tokyo, Japan. 


Background: There has been an increasing interest in studying the anemia that occurs 
after renal transplantation. In addition to impaired graft function, many other factors, 
including the use of medications and the inflammation/immune response, have been reported 
to be associated with the development of post-transplant anemia (PTA). Although there 
were some data in the pediatric population, PTA in pediatric renal transplant recipients 
has not been well characterized. This study aims to examine the prevalence of anemia and 
associated factors in stable pediatric renal transplant recipients at a single pediatric center. 
Methods: This is a cross-sectional study of the 32 pediatric renal transplant recipients 
currently followed at our center. All patients had stable graft function (eGFR > 30 ml/
min per 1.73 m2) and were at least 6 months post transplantation at the time of study. 
Anemia was defined as Hb < 11 g/dL. Results: Of the 36 patients, 11 (34.4%) were found 
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to be anemic. The mean eGFR level was significantly lower in the anemic group (n=11) 
compared to the non-anemic group (n=21) (65.7±17.3 vs. 82.1±18.3 ml/min/1.73 m2, p< 
0.05); however, there were no differences between the two groups in recipient age (years), 
gender, donor age (years), graft size (g), time out from transplantation (months), history 
of rejection, history of CMV infection, CsA/FK/MMF levels, use of ACEI or ARB, iron 
stores, vitamin B12 and folate levels, serum albumin (g/dL), CRP (mg/dL) and serum 
EPO level (U/L). Conclusion: This study provides evidence that anemia is a common 
problem in stable pediatric renal transplant recipients. Although many factors have been 
reported to be associated with the development of PTA, impaired graft function seems 
to be an important cause in this population. We need to be mindful of the potential for 
hemoglobin decline and anemia even at early stages of chronic kidney disease in pediatric 
renal transplant recipients.
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Changes of Plasma Neutrophil Gelatinase-Associated Lipocalin (NGAL) and 
Brain Natriuretic Peptide (BNP) after Kidney Transplant: A Longitudinal 
Study  F. Basso, M. de Cal, D. Cruz, P. Lentini, S. Chiaramonte, D. Dissegna, 
V. Goepel, C. Ronco.  Nephrology, St. Bortolo Hospital, Vicenza, Italy. 


Serum creatinine (Cr) is used to verified graft function after kidney transplantation 
(post-Tx). However Cr does not reflect the damage until steady state has been reached. 
BNP levels are also elevated in pts with chronic renal failure. NGAL is induced in kidney 
tubule cells after ischemic injury and recent studies indicate NGAL as a early biomarker 
for acute kidney injury. The aim of this study were to describe the variation of plasma 
BNP and NGAL during the first 3 months post-Tx among pts with and without delayed 
graft function (DGF).


Methods: Plasma NGAL, BNP, and serum Cr were measured in 9 pts (4M/5F) before 
transplant (pre-Tx) and 24h, 1 and 3 months post-Tx. DGF, defined as dialysis requirement 
during the first week post-TX, occurred in 3 pts.


Results: As expected, pts with DGF have markedly higher Cr levels 24h post-Tx 
compared to pts with prompt graft function (PGF). These remain slightly elevated 1 month 
after transplantation. By the third month post-Tx, the 2 groups were quite similar. (Fig 1,2) 
BNP increased overall in the first 24h post-Tx, likely related to routine volume expansion 
performed post-operation. However, BNP appeared to be markedly higher among pts with 
DGF. BNP decreased to below pre-Tx levels by 1 month in both groups and appeared 
relatively stable up to 3 months post-Tx. (Fig 1) Both plasma NGAL and serum Cr levels 
rapidly decreased 24h post-Tx in pts with PGF and were normal at 1 and 3 months. In the 
3 DGF pts, plasma NGAL decreased slightly despite concomitant increase in Cr; these 
NGAL levels were however higher than in the PGF group. At 1 and 3 moths, they appeared 
similar to the PGF group. (Fig 2)


Conclusions: Plasma NGAL and BNP levels vary in the first 3 months after 
transplantation. Different patterns are seen among pts with DFG vs PGF.
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A Nation-Wide Pneumocystis jiroveci Pneumonia (PcP) Epidemic in 
German Renal Transplant Patients  Frank Eitner,1 Ingeborg A. Hauser,2 Olaf 
Rettkowski,3 Thomas Rath,4 Kai Lopau,5 Rainer U. Pliquett,2 Markus Guba,6 Ralf 
D. Hilgers,1 Jürgen Floege,1 Michael Fischereder.6  1RWTH Aachen University; 
2Frankfurt University; 3Halle University; 4Klinikum Kaiserslautern; 5Würzburg 
University; 6LMU Munich University. 


PcP is a potentially life-threatening complication in renal transplant recipients. Because 
PcP-infections almost completely vanished in most German centers, several centers 
discontinued routine PcP-prophylaxis in the 1990’s. During the last 3-4 years a dramatic 
increase of PcP occurred in several centers.


We retrospectively analyzed 60 cases of confirmed PcP-infections, diagnosed in 6 
German transplant centers between 2004 and 2008, as well as 60 controls (matched for 
center, time of transplantation, time of disease onset, living donation, sex).


PcP-affected patients had the following characteristics: male sex in 67%, living donation 
in 23%, median age 58 years, median time after transplantation 142 days, 39% had an 
eGFR <30 and 98% <60 ml/min. Compared to controls PcP-cases revealed the following 
significant differences: PcP-cases had a poorer renal function (eGFR 32 vs. 45 ml/min in 
controls), more biopsy proven rejections (18 vs. 5) and were more frequently treated with 
mycophenolate mofetil (MMF) (53 vs. 44). None of the patients or controls had received 
a PcP-prophylaxis after transplantation. PcP accumulated locally within few months. Of 
the 60 patients with PcP, 27% died in the course of the disease and 45% required treatment 
in an ICU. Identification of identical strains in some centers led to the conclusion that 
patient-to-patient transmission did play a role in its pathogenesis.


Following more than a decade of very rare PcP-infections despite absent prophylaxis, 
several German renal transplant centers experienced a sudden and almost simultaneous 
clustering of PcP-cases. Based on our case-control-study renal transplant recipients with 
more pronounced renal insufficiency, with more intense immunosuppression and patients 
treated with MMF are at particular risk for PcP-infections. At least in such patients PcP-
prophylaxis should be reintroduced imperatively.
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Local Expression and Clinical Impact of Kidney Injury Molecule-1 (KIM-
1) in Deceased and Living Donor Kidney Allografts  Liron Walsh,1 Bernd 
Krüger,1 Shay Harris,3 Ping Zhang,4 Alton Farris,5 Robert Colvin,5 Barbara T. 
Murphy,1,2 John P. Vella,3 Bernd Schröppel.1,2  1Medicine, Mount Sinai School 
of Medicine, New York, NY; 2Transplantation Institute, Mount Sinai School of 
Medicine, New York, NY; 3Maine Medical Center, Portland, ME; 4Department 
of Anatomic Pathology, William Beaumont Hospital, Royal Oak, MI; 5Pathology 
Research, Massachusetts General Hospital, Boston, MA. 


KIM-1 is a glycoprotein that is significantly upregulated in injured proximal tubular 
cells, suggesting that KIM-1 detection could be used as a biomarker of incipient kidney 
injury. Whether KIM-1 expression is altered in kidney transplant recipients with delayed 
graft function (DGF) has not been carefully studied. We prospectively measured KIM-1 
protein/RNA expression in preperfusion biopsies of 30 living and 85 deceased donor 
kidneys and correlated the results with histological and clinical outcomes. While KIM-1 
expression was detected in 62% of deceased donor kidneys, it was detectable in only 13% 
of living donor kidneys(p<0.0001). Among KIM-1 expressing kidneys(n=53), 40% had a 
score of 0.5, 32% a score of 1, 24% a score of 2, and 4% a score of 3(Fig 1). The level of 
KIM-1 expression detected prior to reperfusion correlated inversely with eGFR at the time 
of procurement and correlated directly with the degree of interstitial fibrosis. However, we 
did not detect a significant correlation between KIM-1 staining intensity and the occurrence 
of DGF. Urine KIM-1 levels were analyzed in 38 patients at day 1 post-transplant. There was 
no significant difference in the uKIM-1 excretion for living versus deceased donors(p=0.8). 
Our findings are consistent with a role for KIM-1 as an early indicator of kidney tubular 
injury but do not support routine tissue KIM-1 measurement as a reliable biomarker.
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Cyclosporine Use during Reversible Posterior Leucoencephalopathy 
Syndrome in Renal Transplant Patients  Praveen Kandula, Melanie Zupancic.  
Internal Medicine, Southern Illinois University, Springfield, IL. 


Background: Reversible Posterior Leucoencephalopathy Syndrome (RPLS) has been 
reported with normal and supratherapeutic levels of cyclosporine (CsA) in renal transplant 
patients. In such cases, clinicians have to make the difficult choice to reduce, withhold, 
or continue CsA potentially leaving the patient at increased risk for acute rejection. The 
literature on such situations is sparse. We report a case of continued use of CsA in a patient 
with RPLS with eventual resolution of symptoms. Case: Patient is a 46 year old female 
with history of stage 4 chronic kidney disease following cadaveric kidney transplant, who 
presented to the ER after an episode of syncope. She complained of complete bilateral 
vision loss and headache. She denied photophobia, fever or sick contacts. Her chronic 
immunosuppresssion regimen included CsA, mycophenolate mofetil and prednisone. 
On admission her temperature was 36.5oC, heart rate 102/ minute, respiratory rate 18/
minute and blood pressure 201/90 mm/Hg. Physical exam was unremarkable except for 
absent pupillary responses and no nuchal rigidity. Her WBC was 16.5 K/µL and urinalysis 
showed evidence of infection. Metabolic panel was otherwise normal. Her CsA level was 
therapeutic at 84 ng/mL and her creatinine was at baseline-2.3 mg/dl. An MRI of the head 
revealed cortical and subcortical hyperintensities in the occipital and posterior parietal 
lobes consistent with RPLS. Her blood pressure improved with a single dose of intravenous 
labetolol and her blindness resolved slowly over next 3 days. CsA was continued through 
the hospitalization. On hospital day 3, she developed acute nonoliguric renal insufficiency 
with creatinine peaking at 6.7 mg/dl despite therapeutic CsA levels. Renal biopsy revealed 
signs of chronic rejection with possible acute tubular necrosis. She was discharged after 
partial resolution of renal function without needing dialysis. Discussion: There is limited 
information on CsA use during RPLS especially in renal transplant patients. A consistent 
correlation between RPLS and CsA levels has not been established. Based on our case, it 
is safe to continue CsA in the absence of toxic levels to avoid acute rejection
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Patients Survival and Clinical Course after Kidney Allograft Dysfunction  
Byung Ha Chung, SukHui Kang, Hyeon Seok Hwang, SoYoung Lee, YounJu 
Jeon, YoungSoo Kim, Cheol Whee Park, Chul Woo Yang, DongChan Jin, 
YongSoo Kim, Euy Jin Choi, Bum Soon Choi.  Division of Nephrology, 
Department of Internal Medicine, Catholic University of Korea, Seoul, 
Korea. 


Background: As the number of renal transplants increases, the patients returning 
to dialysis after graft failure also increase. However little information is available about 
those patients. In this study, we evaluate the outcome of renal transplant patients after 
graft failure.


Methods: From Mar., 1969 to Dec., 2008, 1690 cases of kidney transplantation 
was performed and confirmed cases as primary graft failure were 601 cases. Death 
with functioning graft or death within 3 months after graft failure were excluded. We 
retrospectively reviewed the remaining 368 patient’s medical record.


Results: Male was 264 patients (71.7%) and female was 104 patients (28.3%). Mean 
age at graft failure was 40.93±11.06 years. Patients who start hemodialysis (HD-PSKT) after 
graft loss were 233 cases, peritoneal dialysis (PD-PSKT) were 64 cases, retransplantation 
(ReKT) were 71 cases. Mean duration of pretransplant dialysis was 17.26±24.73 months 
and graft survival time was 77.75±62.05 months. Hemoglobin, serum albumin, creatinine 
level were 9.06±1.92 g/dL, 3.37±0.47 mg/dL, 7.09±3.33 mg/dL respectively. The most 
common cause of graft failure was chronic rejection (300 cases (81 %)) and acute rejection 
(28 cases (8%)), non-compliance (11 cases(3%)) are followed. The most common cause of 
death was cardiovascular disease (36.8 %) followed by infection (27.4 %) and malignancy 
(5.3 %). There are not significant differences among three groups (HD-PSKT, PD-PSKT, 
ReKT) in patient survival. The significant prognostic factors for patient survival were the 
age and serum albumin level, comorbidity status at graft failure.


Conclusions: Dialysis modality is not associated with patient outcome and 
retransplantation is recommendable for patient who is on dialysis after graft failure. Careful 
management is required for patients with old age, low albumin level, high comorbidity at 
graft failure to improve patient outcome.
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Lophonomas Blattarum Associated Pulmonary Infection in a Kidney 
Transplant Recipient  Lihui Qu, Qiang He, Jianghua Chen.  The Kidney Disease 
Center, First Affiliated Hospital, College of Medicine, Zhejiang University, 
Hangzhou, Zhejiang, China. 


Objective:To analyze the clinical manifestation and management of pulmonary 
lophonomas blattarum (L.blattarum) infection in allograft kidney transplantation 
respectively.


Methods:One patient with allograft kidney transplantation suffered from pneumonia 
without the symptom of cough and breathlessness in the 3 years after operation.He received 
bronchoalveolar lavage (BAL)examinations.The L.blattarum infection was confirmed and 
the patient was cured.


Results:A large number of alive L.blattarum can be observed in the BAL of this 
patient.The patient had concomitant infection Klebsiella pneumoniae.This patient received 
tapered immunosuppressant and antibiotics except metronidazole, but the fever continued. 
Fever decreased 3 days after the metronidazole treatment.A great quantity dead bodies of 
L.blattarum were seen by secondary BAL examinations after metronidazole treatment. 
Conclusion:L.blattarum is an infectious pathogen of the pulmonary infection in patients 
with allograft kidney transplantation. The risk of pu1monary L.blattarum infection in kidney 
transplantation recipients exists in the any period after operation.Concomitant infection 
of different pathogen may be involved.Common manifestation includes fever without 
obviously cough and breathlessness; BAL examination is effective in the diagnosis of 
pulmonary infection with L. blattarum. Metronidazole and tapered immunosuppressant can 
cure pulmonary L.blattarum infection quickly and acquired satisfied outcome.
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The Clinical Analysis of the Treatment and Survival in Kidney Transplant 
Recipients with Acute Allograft Dysfunction Occurred in the Early Stage  
Lihui Qu, L. V. Rong, Jianghua Chen.  The Kidney Disease Center, First 
Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, 
Zhejiang, China. 


Objective To explore the curative effects and 5-year recipient/graft survival of the 
treatment in kidney transplant recipients with acute allograft dysfunction occurred in the 
early stage after transplantation. Methods A retrospective study of 50 renal allograft patients 
with acute graft failure occurred between June 1998 and June 2003 was carried out. All 
patients were divided into two groups according to the pathogenesis of acute graft failure: 
rejection group(n = 32) and non-rejection group(n =18);Group A (ARF onset within 7day, n = 
32) and Group B(ARF onset between 7day and 14 day, n =18)according to the time of acute 
graft failure onset. All patients were followed up retrospectively to study the difference of 
curative effects and complications of acute graft failure for different causes or different onset 
time. Results There were 206 times hemofiltration treatments in the 50 patients. 39 patients 
(78.0%) recovered with normal graft function, while 7 patients lost the function of the graft 
and survived with maintenance HD treatments. 4 patients died of severe complications. 
There was no statistical difference in the incidence of complications as graft hemorrhage 
and graft rupture or recovery rate between non-rejection group and rejection group(P>0.05). 
However, there is no statistical difference in recovery rate and 5-year recipient/graft survival 
between two groups (85.74±6.66%/71.25±8.14% vs 100.00%/88.89±7.41%, P>0.05). But 
the mortality of recipients was higher in rejection group than that in non-rejection group(4/ 
32 vs 0/18, P<0.05).The incidence rate of complications as graft hemorrhage or rupture 
in group A was similar to that in group B(P<0.05). Conclusions The kidney transplant 
recipients with acute graft failure occurring in the early stage had a high recovery rate and 
long-term survival by comprehensive treatment in our center. The mortality of recipients 
was higher in rejection group.
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A Comparison of Effects of Short-Term Maintenance Dose Exposure 
of Advagraf® and Neoral® on Renal Perfusion and Function in 
Healthy Volunteers  Jeffrey S. Zaltzman,1 Ralph Ferguson.2  1Medicine, 
Nephrology&Transplant, St. Michael’s Hospital, University of Toronto, Toronto, 
ON, Canada; 2Astellas Canada, Markham, ON, Canada. 


Calcineurin inhibitor (CNI) nephrotoxicity remains an ongoing concern in recipients of 
all solid organ transplants. Previous studies have demonstrated that following administration 
of Neoral there is a strong correlation between the Cmax and decrease in both renal perfusion 
and GFR. The once daily preparation Advagraf has a similar AUC24 to twice daily Prograf, 
but a different PK profile, with a lower Cmax. Eighteen healthy Caucasian adult male 
volunteers were randomized to receive Advagraf and twice daily Neoral in a prospective, 
randomized, open label, 2 period, 2 sequence single crossover design. Outcomes included 
baseline and post- CNI exposure:effective renal plasma flow PAH(ERPF), iothalamate 
GFR, BP, All, renin, urinary endothelin, TGF and urinary 2 microglobulin. Neoral was 
dosed at 5mg/kg/dy in divided dose for 10 days, targeted C2 of 700-1400 ng/ml; Advagraf 
was administered for 10 days at 0.1 mg/kg/dy as a single dose, targeted C0 of 5-10 ng/
ml. All studies were repeated on day 10, followed by a 10 day washout period. BP, ERPF, 
GFR and renal tubular and hemodynamic markers were conducted pre-dose and over 6h 
post-dose, in concordance with PK of the respective CNIs. BP in mmHg at baseline was 
119/778 and on Neoral [C2=1200 ng/ml]or Advagraf[C0=8.7 ng/ml] was 125/8310 and 
120/808 p=0.016. The AUC6hour ERPF for was 3251 590 and 3782 938 ml/1.73m2, 
p=0.027 and the AUC6hour GFR was 551 82 and 616 99 ml/1.73m2, p=0.023, for Neoral 
and Advagraf, respectively. CNIs reduce both ERPF and GFR, these acute effects are 
attenuated with Advagraf compared to Neoral, and may correlate with the differing PK 
profile of these CNIs.
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Chronic Transplant Glomerulopathy – Clinical and Histological 
Characteristics  Agnieszka Perkowska-Ptasinska,1 Michal Ciszek,2 Arkadiusz 
Urbanowicz,1 Artur Kwiatkowski,3 Zbigniew Galazka,4 Leszek Paczek,2 
Maciej Glyda,5 Alicja Debska-Slizien,6 Kazimierz Dziewanowski,7 Andrzej 
Rydzewski,8 Magdalena Durlik.1  1Department of Transplantology and 
Nephrology, Warsaw Medical University, Warsaw, Poland; 2Department of 
Immunotherapy, Transplantology, and Internal Medicine, Warsaw Medical 
University, Warsaw, Poland; 3Department of General and Transplantation 
Surgery, Warsaw Medical University, Warsaw, Poland; 4Department of 
General, Vascular, and Transplantation Surgery, Warsaw Medical University, 
Warsaw, Poland; 5Department of Transplantology, District Hospital, Poznan, 
Poland; 6Department of Nephrology, Transplantology and Internal Medicine, 
Medical Academy in Gdansk, Gdansk, Poland; 7Centrum for Nephrology and 
Transplantology, District Hospital, Szczecin, Poland; 8Department of Internal 
Medicine and Nephrology, Clinical Hospital of the Ministry of Internal Affairs, 
Warsaw, Poland. 


Chronic transplant glomerulopathy (TG) may occur in a response to different types 
of chronic or episodic injuries to glomerular capillaries. We retrospectively analyzed 152 
cases of TG, and compared it with 86 non-TG cases matched for the stage of advancement 
of other chronic interstitial and vascular lesions.


In comparison to control TG was associated with lower survival rate (83% vs 49%, 
p<0.0001) higher incidence of proteinuria (34% vs 88%, p<0.0001), and higher incidence 
of HCV infection (45% vs. 33%, p=0.0033). Morphological analysis (Banff 07’) revealed 
higher incidence of C4d deposition in PTC (77% vs 1%, p<0.0001), and glomeruli (66% vs 
0%, p<0.0001), as well as an acute transplant glomeurlopathy (14% vs 0%, p<0.0001) and 
endarteritis (“v”, 9% vs 0%, p=0.005). Banff scores for inflammation (“i” and “ti” score), and 
PTC-itis were also higher in TG biopsies. Conclusions: chronic transplant glomerulopathy 
is associated with poorer graft survival and higher proteinuria than other chronic transplant 
lesions. In substantial percentage of cases TG is associated with C4d deposits in PTC and 
glomerular capillaries, and co-occurrence of inflammatory interstitial and vascular infiltrates 
which is in contrast to other common chronic lesions in kidney graft.
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The Clinical Correlation between the PRA Titer and the Prognosis of the 
Allograft  Jae-yoon Park, Ran Hui Cha, Hajeong Lee, Jinho Hwang, Curie Ahn, 
Jin Suk Han, Suhnggwon Kim, Yon Su Kim.  Internal Medicine, Seoul National 
University College of Medicine, Seoul, Korea. 


Introduction: Many studies have implicated HLA-Ab as an important prognostic 
factor for allograft survival.And non-specific Abs are thought to be associated with the 
prognosis of the allograft.We analyzed the correlation between the post-TPL PRA titer and 
the prognosis of the allograft.


Method: Between 1998 and 2008, a total of 544 kidney transplants were performed 
at the Seoul National University Hospital. Of those, we enrolled 44 cases that post-TPL 
PRA screening test was checked.


The cases were divided into two groups by the positivity of the PRA screening test. 
And We determined the prognosis of the allograft by the observation of the serum creatinine 
and the eGFR at the last clinic visit after TPL. The primary end point is the increment of 


the sCr. over 50% or the decrement of the eGFR over 50% from one month after TPL to 
the last clinic visit.


Result: The sCr. of both PRA groups were 4.8 vs. 2.2 mg/dL(p<0.0019), and the 
eGFRs of those were 41.7 vs. 50.6 ml/min(p=0.039) at the last clinic visit. The prevalence 
of HTN of the positive PRA group was higher than the negative PRA groups 50.0%(n=9) 
vs. 76.9%(n=20).


The increments of the serum creatinine from one month after TPL to the last clinic 
visit were 2.6 vs. 0.8 mg/dL(p=0.006) in the positive and negative PRA groups. And the 
decrements of the eGFR were 26.0 vs. 5.8 ml/min(p=0.198). The positive PRA group have 
more cases that have the increment of the sCr. over 50% and the decrement of the eGFR 
over 50% from one month after TPL to the last clinic visit, and the odds ratios(ORs) were 
3.36 and 1.75 compared to the negative PRA group(p=0.098 and 0.481).We evaluated 
history of AR, CR, previous TPL, and the kind of the donors.There is significant association 
between the CR and the decrement of the renal function(the decrement of the eGFR over 
50%)(p<0.05).


Conclusion: We observed the increasing tendency of the serum creatinine and the 
decreasing tendency of the eGFR in the positive PRA group compared to the negative PRA 
group(ORs:3.36 and 1.75, p>0.05).


Disclosure of Financial Relationships: nothing to disclose 


PUB307 


Kidney Histopathology after Liver Transplantation Due to Hepatitis B 
Associated Liver Disease  Jeonghwan Lee,1 Jung Pyo Lee,1 Ran-hui Cha,1 Sun 
Moon Kim,1 Kyung Chul Moon,2 Suhnggwon Kim,1 Yon Su Kim.1  1Department 
of Internal Medicine, Seoul National University College of Medicine, Seoul 
National University Kidney Research Institute, Seoul, Korea; 2Department of 
Pathology, Seoul National University College of Medicine, Seoul, Korea. 


Background
Hepatitis C virus infection is a well-known risk factor for chronic kidney disease 


after liver transplantation(LTx) due to immune-complex glomerulonephritis. But the role 
of Hepatitis B virus infection on the risk of CKD after LTx is not known well although it 
may cause glomerulonephritis.


Method
In the prospectively registered 604 consecutive LTx performed between 1997 and 2008 


at Seoul National University Hospital, only 9 recipients performed kidney biopsies. Eight 
of them received LTx due to hepatitis B associated liver cirrhosis and one due to hepatitis 
B associated hepatocellular carcinoma.


Results
Eight recipients performed kidney biopsy due to no improvement with azotemia and 1 


cases due to newly developed proteinuria, and microscopic hematuria. The median time from 
LTx to kidney biopsy was 11.3 months. Chronic calcineurin inhibitor toxicity was detected 
in 5 cases of whom all didn’t have proteinuria over 1mg/mg(spot urine protein/creatinine). 
In the remaining four cases with proteinuria over 1mg/mg, 2 of them were IgA nephropathy, 
another had prominent diabetic glomerular change and the other had severe sclerotic change 
and tubulointerstitial fibrosis similar to end stage renal disease. Three cases had mild focal 
segmental glomerular sclerosis. However immune-complex glomerulonephritis such as 
membranous nephropathy or MPGN were not found. According to results of kidney biopsy, 
there was either change in immunosuppressant or addition of angiotensin receptor blockers. 
Only 1 case progressed to end stage renal disease after kidney biopsy and the remainders 
had improvement of renal function or complete remission.


Conclusion
In patients with hepatitis B related liver disease, the occurrence of immune-complex 


glomerulonephritis is not as frequent as in hepatitis C disease after LTx. The high prevalence 
of hepatitis B related liver disease may be the possible explanation for the lower incidence 
of CKD after LTx in Asian.
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Fluid Intake, Volume Overload, Hypertension and Body Composition 
in Indian Renal Transplant Patients  Anita Saxema, Raj K. Sharma, Amit 
Gupta.  Nephrology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, 
Lucknow, UP, India. 


To evaluate volume expansion, relationship of hypertension with body water, body 
composition and dry weight and correlate with fluid intake in transplant patients using 
bioelectrical impedance analysis (BIA). 100 non edematous renal transplant (RT) patients 
were compared with 60 controls. BIA parameters: dry weight, total body water (TBW), 
extracellular water (ECW), intracellular water (ICW), extracellular fluid (ECF), plasma fluid, 
interstitial fluid (IF), fat free mass (FFM), fat mass (FM), body cell mass (BCM), muscle 
mass (MM). Compared to controls, RT patients had low weight, low BMI and less fat but 
higher ECF, higher plasma volume, IF and FFM, RT patients had higher systolic (120.8 ±13.0 
vs 116.2 ±6.6 mmHg) and diastolic (80.5± 8.0 vs 77±.0 3.0) blood pressure. RT:There was 
significant difference (p=0.000) in water intake of RT patients on 1 antihypertensive drug 
(AHD) (3.12 ±0.86 litres) and those on ≥2L AHD (5.80±1.06L). Water intake correlated 
with TBW,ECW, ICW, dry weight, Plasma fluid, IF. Water intake, TBW, ECW/ICW and 
dry weight were significantly higher in patients on ≥2 AHD with lower BIA dry weight. 
Transplant patients divided into groups based on GFR (low GFR <40 ml/min and High GFR 
>40 ml/min) showed that patients with low GFR had significantly low body weight, BCM, 
FFM, TBW, ICW, MM compared to patients with higher GFR. Patients with low GFR had 
higher ECW. Patients were grouped according to blood pressure (controlled BP<120/80, 
High BP >120/80). Patients with controlled blood pressure had higher GFR (47.2 ml/min 
p=0.001) than those with highier BP (40.80ml/min). Fluid overload & antihypertensive 
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drugs (AHD): patients divided into two groups: Patients on one AHD had significantly 
lower TBW, ECW, ICW, plasma fluid and IF than those on >1 AHD. In non-edematous RT 
requiring >2 antihypertensive drugs, fluid intake, volume expansion and nutritional deficit 
should be routinely evaluated. Higher fluid intake was associated with evidence of fluid 
overload and higher BP even in non-edematous RT recipients.
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Incidence of Viral Infections with Everolimus Plus Reduced-Dose 
Cyclosporine: Results from a Phase III Study in 833 De-Novo Renal-
Transplant Recipients  G. Zibari,1 H. Tedesco Silva Jr.,1 D. Cibrik,1 E. Lackova,1 
T. Johnston,1 C. Panis,2 K. Mange,2 Z. Wang,2 Y. S. Kim.1  1A2309 Study Group; 
2Novartis Pharmaceuticals Corporation, East Hanover, NJ. 


Opportunistic viral infections are a frequent cause of morbidity post-transplant. For 
example, cytomegalovirus (CMV) infection is associated with allograft rejection, decreased 
graft and patient survival, and malignancies. Also, the BK virus causes polyomavirus-
associated nephropathy, which can lead to kidney allograft dysfunction or loss. A reduction 
of CMV infections has been a persistent observation with everolimus (a mammalian target 
of rapamycin [mTOR] inhibitor) across multiple trials.


Study A2309 is an ongoing, 24-month, multicenter, randomized, open-label study, 
which will evaluate 2 doses of everolimus (1.5mg/day targeting C0 3–8ng/mL or 3.0mg/day 
targeting C0 6–12ng/mL) with reduced-dose cyclosporine (CsA) versus a regimen of enteric 
coated mycophenolate sodium (EC-MPS, 1.44g/day) with standard-dose CsA, in renal-
transplant recipients. All patients receive basiliximab induction therapy and corticosteroids 
according to local practice. CMV prophylaxis for a minimum of 30 days is mandatory for 
all cases in which the donor tests positive and the recipient tests negative for CMV; all other 
donor/recipient CMV status combinations are treated according to local practice.


The primary objective is to compare the composite efficacy failure rate (treated biopsy-
proven acute rejection, graft loss, death, loss to follow-up) between the everolimus and 
EC-MPS treatment arms at 12 months. The assessment of safety based on the frequency 
of adverse events/infections is one of the secondary objectives and the incidence of viral 
infections, particularly CMV and BK infection, will be presented at the meeting.


The findings of this pivotal study will provide key information about the optimization 
of everolimus and CsA dosing in renal-transplant recipients and allow a direct comparison 
of the effect of everolimus- versus EC-MPS-based immunosuppression on the incidence 
of CMV and BK virus infection.
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Spectrum of De Novo C1q Nephropathy in Pediatric Renal Transplant 
Patients  Margaret Hsiau,1 Aviv Hever,1 Beatrice Kuizon,1 Alarice Lowe,2 
Charles Lassman,2 Robert Ettenger.2  1Kaiser Permanente, Los Angeles, CA; 
2UCLA, Los Angeles, CA. 


C1q nephropathy (C1qN) is a poorly understood entity characterized by C1q deposits 
in the mesangial region without evidence of SLE. It falls within the spectrum of minimal 
change disease/FSGS. Urinary studies may vary from normal to nephrotic range proteinuria. 
There is a paucity of C1qN data in renal transplant (tx) patients (pts). Here, we report 3 
cases of C1qN in pediatric renal tx pts from 2006-08.
Demographics


Patient:Original  
disease


Immuno- 
suppression


Tx  
age (yrs)


Bx  
age(yrs)


Most  
recent  
GFR  
(cc/
min/ 
1.73m2)


Proteinuria EBV/CMV/BK  
serum titer


Cellular/ 
Humoral  
Rx on Bx


1:Neonatal  
asphyxia


Pred, MMF, 
CSA 2.85 11.26 52.4 neg -/-/- -/-


2:Obstructive  
nephropathy


Pred, MMF, 
FK 15.89 17.63 44.3 trace +/+/- +/+


3:FSGS MMF, FK 14.09 16.31 52.26 neg -/-/- -/-
Patient (Pt) #1 had ESRD due to neonatal asphyxia, and biopsy (bx) was done in light 


of elevated creatinine (cr). Bx showed C1qN without rejection (rx) (top fig shows electron 
dense deposits in mesangial regions). Patient #2 had reflux nephropathy. Post tx, she had 
elevated EBV and CMV titers with no viral detection on renal bx. Bx did show C1qN and 
acute humoral/cellular rx (bottom figure displays strong mesangial staining with C1q; all 
other immune reactants were either weak or negative). Patient #3 had FSGS, and post-tx 
course was unremarkable, with incidental finding of C1qN on 2 year protocol bx. None 
of these 3 pts have nephrotic range proteinuria, but all have decreased GFR based on the 
updated Schwartz formula (k=0.413).


While C1q deposits in the mesangial region may indicate a non-specific reaction from 
chronic injury or inflammation in the post-tx setting, it may also be associated with rx and 
infection. Therefore, close monitoring of kidney functions is warranted in these pts.
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Atypical Presentation of Cytomegalovirus Colitis in Renal Allograft 
Recipients  Ashutosh K. Mahajan, Gregory Jaffers, Mohanram Narayanan.  
Nephrology/Transplant Surgery, Scott and White Hospital, Temple, TX. 


CMV infection in the immunocompetent individual is usually asymptomatic, but in 
immunosuppressed recipients, the full pathogenic potential of the virus may be realized. 
We describe 2 atypical cases of CMV colitis, treated successfully with oral valganciclovir 
therapy.


Our first patient is a 46 y/o Asian-Indian male 36 months post-transplant with 2 week 
history of diarrhea, chills and 40 lb.weight loss. The second case is a 32 y/o Caucasian 
female 30 months post-transplant with 4 week history of intermittent diarrhea, nausea, 
vomiting, abdominal pain and fever. Stool studies including culture, O&P, C. difficile 
toxin and CMV antigenemia assay were negative.


Colonoscopy in the first patient revealed normal appearing mucosa without any 
ulcerations or inflammation. Random biopsies revealed subacute and chronic, focal 
inflammation, with areas of reactive epithelial cells. No viral inclusions were histologically 
identified. CMV PCR from the biopsy sample was positive at 746,500 copies/mL. He was 
treated with 8 weeks of valganciclovir with resolution of his symptoms.


In the second case colonoscopy also revealed normal colonic mucosa. Random biopsies 
revealed subacute and chronic inflammation. CMV PCR on biopsy sample was positive 
with 1744 copies/ml. She was treated with 12 weeks of valganciclovir with resolution of 
her symptoms.


Symptoms of CMV colitis are protean and may include fever, abdominal pain, 
diarrhea, and/or hematochezia etc. Colonoscopic abnormalities are categorized as colitis 
with ulcers (39%), ulcers alone (38%), colitis alone (20%). Diagnosis typically depends on 
demonstrating ulcerations, colitis and/or presence of viral inclusion bodies.


Conclusion: The two patients described above had the unique characteristics of 
symptoms consistent with colitis, normal mucosa on colonoscopy, positive CMV PCR on 
biopsy samples and therapeutic response to valganciclovir. Literature review did not reveal 
any previous reports citing this unique presentation of CMV colitis successfully treated with 
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valganciclovir. Clinicians should thus be cognizant of the need for random colon biopsies 
for CMV PCR in organ transplant recipients if clinically indicated.
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Study of Serum Activin A and Follistatin in Post-Renal Transplant Patients: 
Correlation with Renal Hemodynamics, Graft Function and Survival  
Hayam A. El aggan,1 Sabah A. Mahmoud,2 Osama H. Shehata,1 Marwa M. 
Abdel Rahman.1  1Department of Medicine (Nephrology Unit), Faculty of 
Medicine, University of Alexandria, Alexandria, Egypt; 2Department of Medical 
Biochemistry, Faculty of Medicine, University of Alexandria, Alexandria, 
Egypt. 


The present work was designed to study serum activin A and follistatin levels in the 
post-renal transplant patients and their correlation to renal hemodynamics, graft function 
and survival.


Twenty post-renal transplant patients [10 patients with chronic allograft nephropathy 
(CAN), Group Ia and 10 patients had stable renal function (none CAN), Group Ib] and 20 
healthy subjects (Group II) as controls were included in the study. Serum activin A and 
serum follistatin were measured using Enzyme Linked Immunosorbent Assay (ELISA). 
Serum C-reactive protein (S.CRP) and serum and urinary alkaline phosphatase (S.ALP, 
U.ALP) were measured by spectrophotometry. Renal hemodynamics were evaluated by 
duplex Doppler ultrasonography and the resistive and pulsatility indices (RI, PI) were 
calculated.


There was statistically significant increase in serum activin A, S.ALP, S.CRP, RI and 
PI indices and a statistical significant decrease in U.ALP and follistatin/activin ratio in 
the renal transplant patients, specialy patients with CAN, than the control group. Serum 
activin A had a statistically significant positive correlation with S.creatinine, S.CRP, RI 
and PI indices and a significant negative correlation with U.ALP and follistatin/Activin 
ratio. Urinary ALP showed a significant negative correlation with serum creatinine, S.CRP, 
RI and PI indices.


So, the enhanced activin A activity together with the normal follistatin level and the 
decrease of folistatin/activin ratio in post renal transplant patients, showed that there is a 
dysregulation of the activin-follistatin axis with the increase of the unbound biologically 
active activin A with the deterioration of renal function. Also, there is increased activity of 
ongoing inflammation accompanied by the impaired renal function among graft recipients 
that lead to enhanced renal fibrosis and a degree of tubular dysfunction
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Tacrolimus Can Prevent from the Progression of Recurrence IgA 
Nephropathy and Allograft Rejection after Renal Transplantation  Akiko 
Aoki,1 Takahito Moriyama,1 Yuki Tsuruta,1 Takashi Takei,1 Keiko Uchida,1 
Kazunari Tanabe,2 Kosaku Nitta.1  1Medicine, Kidney Center, Tokyo Women’s 
Medical University, Tokyo, Japan; 2Urology, Kidney Center, Tokyo Women’s 
Medical University, Tokyo, Japan. 


Background
Recurrent IgA nephropathy (rIgAN) has been occurred against steroid and several 


immunosuppressive agents after renal transplantation, and it still has been a severe problem. 
Cyclosporine and tacrolimus have been widely used as immunosuppressive therapy after 
renal transplantation, although cyclosporine did not influence rIgAN and its progression 
to renal failure, and the beneficial effects of tacrolimus against rIgAN was not mentioned 
with previous reports. In this study, we examined the effect of tacrolimus to prevent from 
progression of rIgAN and also allograft rejection.


Method
183 patients with IgAN were performed renal transplantation from 1983 to 2008 at 


Tokyo Women’s Medical University. The diagnosis of recurrence was submitted to allograft 
episode biopsy at the appearance and increase of hematuria and proteinuria. We divided 
two groups into cyclosporine group (C group) and tacrolimus (T group), and compared 
the recurrence rate of IgAN, its prognosis, and the effect on rejection by Kaplan-Meier 
test in up to 180 months.


Results
RIgAN was occurred in 45 patients (24.6 %) of all 183 patients. Graft loss was occurred 


in 13 patients (28 %) by progression of rIgAN and 26 patients (18.8%) by allograft rejection 
and calcineurin inhibitor toxicity. The recurrence rate was not significantly different between 
T and C group. However, of 45 rIgAN patients, renal survival rate was significant higher 
in T than C group by log rank test (p=0.0005), and 100 months renal survival rate was also 
higher in T than C group by chi square test (87.5 vs. 33.3 %, p=0.02). Moreover survival 
rate of T group was significant higher than C group by log rank test (P=0.002) in all 183 
patients which included not only progression of rIgAN but also allograft rejection as the 
cause of graft loss.


Conclusion
These results indicated that tacrolimus could prevent from the progression of rIgAN as 


well as allograft rejection, though it was not influenced the recurrence rate of IgAN.
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Antibody Mediated Rejection – Additional Markers Necessary  Clara 
Hammarstrom,1 Anna V. Reisæter,2 Christina Dørje,2 Torbjørn Leivestad,3 Helge 
Scott.1  1Division of Pathology, Rikshospitalet, Oslo University Hospital, Oslo, 
Norway; 2Nephrology Department, Rikshospitalet, Oslo University Hospital, 
Oslo, Norway; 3Institute of Immunology, Rikshospitalet, Oslo University 
Hospital, Oslo, Norway. 


The diagnosis of acute antibody-mediated rejection (AMR) according to Banff is based 
on C4d positivity, histology and donor specific antibodies (DSA). Interpretation is often 
difficult and the criteria are not stringent.


Purpose: To find markers indicating endothelial activation that together with C4d can 
identify antibody-mediated rejections.


Methods: Indication renal biopsies with strong C4d positivity from 16 patients were 
immunostained for macrophages (CD68), heat shock protein (HSP) 90 and phosphorylated 
ribosomal protein S6 and graded 0-3. DSA (Luminex single beads) and Banff scores were 
noted.


Results: 3 of the 7 patients with DSA had capillaritis, ≥5 CD68+ cells/glomerulus, 
S6-positive peritubular capillaries and HSP90-positive glomeruli. 2 of the 6 patients without 
DSA had ≥5 CD68+ cells/glomerulus and strong expression of S6 and HSP90. 3 patients 
with cellular rejection had no glomerulitis, S6 or HSP expression. All patients except two 
(7, 13) received AMR treatment, mean creatinine at follow-up was 122. 3 ABOi patients 
had negative histology. (Table 1)
Table 1
Pat. DSA Banff type Capillaritis Oedema Glomerulitis/CD68 S6 HSP90
1 + I+II borderline 2 + 0/8 2 1
2 + I+II - 2 + 0/5 2 2
3 + I+II - 2 + 3/19 3 3
4 + I+II borderline 2 - 0/3 0 0
5 + I+II IA 0 - 0/3 0 1
6 + I IIA 1 + 0/3 0 0
7 + I - 0 - 0/2 0 0
8 - - 2 + 0/5 1 0
9 - IB 2 + 0/2 1 0
10 - - 2 * 3/20 3 3
11 - - 0 + 1/29 3 3
12 - - 0 - 0/1 1 0
13 - - 0 - 0/1 0 2
14 AB0i - 0 - 0/0 1 0
15 AB0i - 0 - 0/1 1 -
16 AB0i - 0 - 0/0 0 -
Glomerulitis: Banff criteria, initial evaluation. CD68: mean positive cells/glomerulus. *:acute tubular 
injury 


Conclusion: Some of the DSA- C4d+ cases with inconclusive histology showed no 
sign of endothelial activation. This suggests that treatment for AMR may be unnecessary 
in such patients. Additional markers to C4d, such as S6 and HSP90, should be explored 
prospectively.


Disclosure of Financial Relationships: nothing to disclose 


PUB315 


Does Donor Neutrophil Gelatinase-Associated Lipocalin (NGAL) Predict 
Post Transplant Allograft Function?  G. Junge, J. Lange, P. Neuhaus, J. 
Pratschke, U. Frei, P. Reinke, L. Schewior.  Universitaetsmedizin Berlin 
Charite. 


The donor pool for KTx has plateaued worldwide. Expansion of the pool by including 
LR-donations and donors who previously were not accepted is the only way to increase 
the numbers. Data on specific parameters to predict success/failure of KTx are limited. 
It has been suggested that NGAL may serve as an early marker for renal injury, but have 
not as yet been investigated in kidney donors (KD). Therefore, it was the objective to 
evaluate NGAL in KD as a predictor of early allograft function after KTx. Therefore, we 
prospectively evaluated NGAL (urine, serum) in healthy volunteers (n=30) to compare 
results with (1) BDOD before organ procurement (n=58), (2) LR kidney donors (n=15), 
(3) KTx recipients who received an allograft from a BDOD (n=58) and (4) KTx recipients 
who received an allograft from LR donor (n=15). In addition, we followed the function 
of associated kidneys in correspondent transplant recipients that were classified into 2 
groups depending on allograft function after KTx: IF vs DGF. The primary objective was 
to evaluate the predictive value of NGAL for post transplant allograft function. Secondary 
objectives were: (1) To compare NGAL levels in BDOD and CKD stage V patients on HD 
to healthy volunteers, (2) to evaluate NGAL evolution post (LR-)KTx by visit, etc. We 
were able to show that urine (and serum) NGAL levels in corresponding KD correlate with 
post transplant allograft function where higher NGAL levels where predictive for DGF. 
In summary, our data indicates that NGAL represents a novel, sensitive and non-invasive 
urinary (and serum) biomarker predictive for primary graft function after KTx. Even in cases 
where our classical diagnostic parameters do not allow further differentiation of potential 
KD (marginal donors), NGAL seems to remain a stable and significant indicator.
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Cutaneous Manifestations in an Italian Mediterranean Population of 
Kidney Transplant Recipients  Domenico Santoro,1 Serafina Cannavò,2 
Corrado Guarnieri,2 Giuseppe Costantino,1 Francesco Borgia,2 Vincenzo Savica,1 
Guido Bellinghieri.1  1Nephrology Unit, University of Messina, Messina, Italy; 
2Dermatology Unit, University of Messina, Messina, Italy. 


Immunosuppressed renal transplant patients display a higher incidence of cutaneous 
diseases than the general population. In particular, the chronic use of immunosuppressive 
therapy to prevent acute rejection increases the long-term risk of non melanoma skin 
cancer, mainly localized on sun-exposed areas of the body, being UV radiation a major 
enviromental cause of cancer developement. Our purpose was to examine the incidence 
and the clinical spectrum of cutaneous manifestations among a Southern Italy population 
of kidney transplant recipients.


Fifty patients (30 males and 20 females), aged 34 to 70 years (mean:52,7 + 9,5 years) 
underwent dermatological examination in course of routinary follow-up visits at a renal 
transplant clinic.The mean interval after kidney transplantation was 10 + 7,4 years (range 
0 to 26 years). The immunosuppressive regimen consisted of combinations including 
cyclosporine, systemic corticosteroids, azathioprine, tacrolimus and mycophenolate 
mofetil.


Forty-eight percent of patients showed superficial fungal infections, mainly consisting 
of onycomicoses; cutaneous infections by Human Papilloma virus and Herpes Simplex 
virus were detected in fifty-five and nine percent of patients, respectively. Twenty-
one nonmelanoma skin cancers (sixteen basal cell carcinomas and five squamous cell 
carcinomas) were identified in 11/50 subjects (22%). Eighty-six percent of patients 
developed drug-related manifestations including rosacea, gingival hyperplasia, severe 
xerosis, sebaceus hyperplasia and hypertrichosis.


Our study confirms the high incidence of cutaneous diseases among kidney transplant 
recipients in a Mediterranean population. We believe that periodical dermatological 
examination must be included in routinary follow-up of these patients, together with an 
educational programme about the harmfulness of sunlight exposure and the need for sun 
protection.
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Cutaneous Manifestations of Immunosuppression in Organ Transplant 
Recipients: Awareness of Skin Cancer by Kidney Transplant Recipients  
Domenico Santoro,1 Giuseppe Borgia,2 Serafina Cannavò,2 Corrado Guarnieri,2 
Giuseppe Costantino,1 Vincenzo Savica,1 Guido Bellinghieri.1  1Unit of 
Nephrology, University of Messina, Messina, Italy; 2Unit of Dermatology, 
University of Messina, Messina, Italy. 


Background. As a consequence of long-term immunosuppression, recipients of 
kidney transplant are at increased risk for cutaneous pathologies, mainly represented by 
non-melanoma skin cancers (NMSC). UV radiation represents the major risk factor, the 
only that may be limited with adequate prevention programme.


Objective. Our purpose was to identify the skin problems of kidney transplant 
recipients, the extent of their awareness of skin cancer, with particular attention to the 
predisposing role of sun exposure, and interest in skin cancer screenings.


Methods. Fifty patients were administered an oral questionnaire during dermatological 
screening in course of follow-up visits at a renal transplant unit.


Results. Fifty percent of patients responded that they did not receive information about 
the potential cutaneous side effects of the immunosuppresive drugs; in particular, eighty-six 
percent of transplant recipients did not recall anyone discussing about an increased risk of 
malignancies. Eighty-six percent of patients were aware of the dangers of the sun but only 
twenty-four percent said that now they use sunscreen regularly.


Discussion. Our results confirm the urgent need of education among renal transplant 
recipients in order to promote sun-protective behaviours. We believe that periodical 
dermatological examination must be included in routinary follow-up programme of these 
patients.
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Cytomegalovirus Colitis Mimicking Carcinoma after Renal Transplant: 
A Case Report  Asadullah Khan, Sardar Z. Imam, John R. Foringer.  Division 
of Renal Diseases and Hypertension, University of Texas Medical School, 
Houston, TX. 


Introduction: Cytomegalovirus (CMV) colitis manifesting as a colonic mass, while 
described in cardiac and bone marrow transplant recipents and human immunodeficiency 
virus hosts, has not been reported in renal allograft recipients.


Case: We present the case of a 60 years old woman with a prior history of colon 
cancer who presented one year after her renal transplant with gastrointestinal hemorrhage. 
Her colonoscopy during transplant screening revealed no evidence of cancer. Serologic 
testing for CMV was negative but the donor was CMV positive. Human immunodeficiency 
virus serology was negative. She received valganciclovir 450 milligrams per day as 
CMV prophylaxis for one year. She then presented one year after her transplant with 
gastrointestinal hemorrhage and underwent colonoscopy which revealed a mass suspicious 
for cancer. Pathologic examination of this lesion confirmed CMV infection based on findings 


of intranuclear inclusion bodies and immunohistochemical stains. The patient was treated 
with intravenous ganciclovir 5 milligrams per kilogram per day and discharged home after 
five days on oral ganciclovir.


Conclusion: CMV colitis can mimick colon cancer on radiographic as well as 
endoscopic appearance. If not diagnosed accurately, it can lead to unnecessary and 
inappropriate interventions. With increasing utility of endoscopic approach with biopsies, 
a timely pathologic diagnosis can be made, and prompt therapy can be instituted.
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Favorable Outcome of Post Infectious Glomerulonephritis (PIGN) in 
Kidney Transplant Recipients  Kiran B. Mandya Chikkalingaiah,1 Maung 
Mya,2 Barry M. Wall.3  1Medicine, UTHSC, Memphis, TN; 2Methodist University 
Hospital, Memphis, TN; 3Nephrology, VAMC, Memphis, TN. 


Objective: Clinical and pathologic findings from two kidney transplant (KT)recipients 
with PIGN with a predominance of IgA deposits are presented.


Case 1. 57 yr old male with Type I Diabetes Mellitus with combined Kidney-Pancreas 
transplant 8 yr prior presented with acute kidney injury (AKI). His immunosuppressant (IS) 
regimen included prednisone, tacrolimus and mycophenolate mofetil (MMF). 3 wk prior, 
he had been treated for a methicillin sensitive Staphylococcus aureus bacteremia related 
to an infected AV graft remnant. Treatment included graft excision and levofloxacillin. 
Serum creatinine (Cr) was 1.8 mg/dl and urinalysis (UA) was normal. Cr was now 5.2 
mg/dl and peaked at 6.2 mg/dl. UA showed a nephritic picture. Kidney biopsy revealed 
endocapillary glomerulonephritis with IgA+++, C3+++, IgM + and no rejection. He was 
treated with solumedrol for 3 days and renal function improved to a Cr of 1.8 mg/dl. 
One yr post PIGN, the Cr was 1.8 mg/dl. Renal function later worsened to Cr 2.8 mg/
dl. Rebiopsy showed chronic allograft nephropathy and immunoflurescence stains were 
negative for IgA deposits.


Case 2. 61 yr old male with history of hypertension and cadaveric kidney transplant 
18 yr previously (Cr 1.3 mg/dl) underwent a lipoma excision and subsequent treatment 
with levofloxacin for infection at the excision site. IS regimen included prednidone and 
MMF. Four wk later he developed AKI (Cr 1.9 mg/dl) with UA showing a nephritic picture. 
Blood and urine cultures, ANCA, hepatitis profile, and ANA were negative. The peak 
Cr was 2.7 mg/dl. Biopsy showed diffuse proliferative GN with IgA+++, small cellular 
crescents, and concurrent Banff IIA rejection. He received solumedrol for 3 days followed 
by prednisone and escalated MMF dosage. 4 mos post PIGN, his renal function remained 
stable at Cr 1.5 mg/dl.


Conclusions: Early biopsy and aggressive treatment of infection can result in favorable 
PIGN allograft recovery, including those related to Staphylococcus aureus infection with 
IgA deposits. Steroid treatment may also be beneficial. Resolution of IgA immune deposits 
in a follow up biopsy was consistent with allograft recovery.
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Cardiovascular Risk in Renal Transplant Recipients without Allograft 
Dysfunction  Susana Machado, Francisco Ferrer, Ana Bernardo, Fernando 
Macário, Rui Alves, Alfredo Mota.  Renal Transplantation Unit, Department of 
Urology and Renal Transplantation, Coimbra University Hospitals, Coimbra, 
Portugal. 


INTRODUCTION: There is a high cardiovascular morbidity and mortality in 
renal transplant recipients. In these patients, the factors that lead to atherosclerosis are 
similar to those of the general population, but many of them, are exacerbated by chronic 
immunosuppressive therapy. Moreover, the dysfunction of chronic renal allograft has been 
implicated as an important cardiovascular risk factor.


OBJECTIVE: To evaluate the prevalence of risk factors for cardiovascular disease 
(CVD) in renal allograft recipients.


MATERIAL AND METHODS: The authors designed a retrospective study of 
demographic, anthropometric, clinical and laboratory variables with known impact on 
CVD, in a population of kidney allograft recipients with good graft function (glomerular 
filtration rate > 60 ml/min/1.73m2, estimated by the Nankivell equation).


RESULTS: We analyzed 106 patients with a mean duration of transplantation of 
14.4 ± 3.7 years and a male predominance (56%). The mean age was 55.8 ± 11.8 years. 
The average time on dialysis was 34.1 ± 39.0 months. Most patients were submitted to 
immunosuppression with corticosteroids (62.3%) and cyclosporine (84.9%). Approximately 
13% of patients had clinical evidence of cardiovascular disease defined by the presence 
of ischemic heart disease, cerebrovascular disease, peripheral vascular disease or heart 
failure. About 20% of patients developed diabetes after transplantation. The prevalence 
of hypertension in this population was significant (80.2%) and in 43.5% of cases the 
blood pressure control was inadequate. Approximately 65% of patients had a body mass 
index>25 kg/m2. We observed an increased level of Lp (a) in 60% of cases and only 21% 
of patients showed an adequate level of LDL cholesterol. The prevalence of smoking and 
hypertriglyceridaemia was 11 and 31% respectively.


CONCLUSION: We concluded that this was a relatively young population with 
multiple cardiovascular risk factors. However, the prevalence of CVD in these patients 
was not significant suggesting the presence of protective factors related to a good kidney 
graft function.
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Donating More Than Just a Kidney!  Haris Mobeen,1 Zurab Davili,2 Samer 
S. Nasser,1 Stephen J. Knohl.1  1Nephrology, SUNY Upstate Medical University, 
Syracuse, NY; 2Surgery, SUNY Upstate Medical University, Syracuse, NY. 


Reports of de novo transplant kidney nephrolithiasis in previously stone-free recipients 
are few and far between. Furthermore, there is even less information on stone-forming risk 
factors in these renal transplant recipients. Most stones reported have been composed of 
either calcium oxalate (most common), uric acid, or struvite; there has been one case of 
calcium phosphate transplant kidney nephrolithiasis, but this recipient had a pre-existing/
pre-transplant history of the same stone type in his native kidneys. Here we describe an 
esrd patient (from IgA nephropathy) who received a standard-criteria deceased-donor renal 
transplant who presented ten months post-transplant with acute kidney injury secondary 
to obstructive nephropathy requiring urgent stone extraction. Stone analysis revealed 
100% calcium phosphate. Subsequent metabolic evaluation revealed mild hyperoxaluria, 
severe hypocitraturia, hyperphosphaturia, and a urine pH-6.5; an incomplete distal RTA 
was presumed (acid loading was not performed). As the recipient had no history of native 
nephrolithiasis, we reviewed donor information and found that he had a history of renal 
stone disease in his native kidneys; however, no stones were readily identifiable at the 
time of transplantation. Further investigation revealed that while the other recipient of the 
donor’s second kidney had not yet suffered stone disease, her metabolic profiling revealed 
significant hypocitraturia and a urine pH-6.6, again consistent with an incomplete distal 
RTA; this recipient also had no pre-transplant history of native nephrolithiasis. To our 
knowledge, we are reporting the first case of donor-transmitted stone-forming risk factors 
resulting in calcium phosphate stone formation in a transplant kidney from a previously 
stone-free recipient.
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Ultrafiltration Rate, a Determinant Factor of Intradialytic Hypotension  
Olga R. Carmona.  Nephrology Center, University of Uruguay, Montevideo, 
Uruguay. 


Background.Intradialytic Hypotension (IDH) is a frequent complication during 
Hemodialysis (HD),that occurs in up to 20-30% of HD treatment.There are multiple reasons.
One of the main factors is the rate of decrease in Plasma Volume (PV),determinate by the 
Ultrafiltration Rate (UR)the rate at wich the fluid is withdrawn from the PV


Objective:Analyze the effect of UR over the patients with IDH
Methods:29 stable chronic HD patients (17M,12F mean age 53,46±16,06 


years,Interdialytic Weight Gain (IWG) 3,58±1,59Kg)in thrice weekly HD were 
studied;Systolic Blood Pressure (SBP). Diastolic Blood Pressure (DBP), Heart Rate(HR)
were measured every ten minutes. UR was observed with the same frequency.Hematocrit 
(Hct)were measured pre,second hour and post HD.PV were calculated using the formula: 
PV=(1-Hct)(b+cW)where the Hct is expressed in fraction, W is the dry weight and b and 
c are constat. Plasma Refilling Rate (PRR),the rate at wich the fluids moves from the 
interstitial tissue into the blood, was calculated considering the difference between UR 
and PV at the second hour and when IDH is happen almost late in HD.All values were 
designed as Mean ± Standard Desviation (SD).Non parametric Wilcoxon test was used to 
compare mean at second hour and when a IDH occurs.


Results.34% (10 patients) of the HD, were associated with hypotensive 
episodes(SBP<10 mmHg with symptom);Hct increase in 21%.
Hct and PV variation


Pre HD 2nd hour Post HD 2nd -pre post -2nd
Hct 36,47±6,52 39,63±5,99 39,63±7,60 2,14±2,87↑S 3,97±4,05↑S
PV(ml) 2868,07±625,73 2766,76±613,50 2590,51±628,66 101,3097±123,34↓S 176,25±197,51↓S
p<0,05 considered significant . N=29


PAS(146,00±28,07mmHg),DBP(86,88±21,61),HR(74,85±13,48mmHg),UR(882,9
±256,3ml/h).Fluid removed (2,84L±0,86).In the patients that suffered IDH,a significant 
PRR dropped from 821,95ml/h±300,28ml/h to 117,84ml/h±83,04ml/h.,considering stop 
UR, were calculated.


Conclusions.This study stimate, that PRR is not enough to mantain the PV in patients 
that suffer IDH, suggesting the incapacity of the cardiovascular system to respond adequately 
to the UR to compensate de decrease in PV
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Hemodialysis Takes the Chill out of Hypothermia – A Systematic Review  
Rebecca M. Smalley, Micah R. Chan.  Department of Medicine, Section of 
Nephrology, University of Wisconsin Hospital and Clinics, Madison, WI. 


BACKGROUND: Hypothermia requires immediate medical intervention. In severe 
cases, the gold standard for re-warming is cardiac bypass, however this is not available 
at all hospitals. We present a case of hypothermia treated with the use of intermittent 
hemodialysis, followed by a systematic review of similar cases.


CASE REPORT: A 22 year old female was found after a suicide attempt with a core 
temperature of 25.1oC. In 2 hours, with external warming, her temperature was 25.5oC. 
Renal replacement therapy was considered for re-warming. Due to challenges with access, 
intermittent hemodialysis was initiated 2 hours later when her core temperature was 30.7oC. 
After 90 minutes it was 33.4oC.


METHODS: We conducted a computerized search of English language literature for 
studies that addressed dialysis for the treatment of hypothermia during the period 1960 
through May 2009 using MEDLINE, PREMEDLINE, and CINAHL. We used combinations 


of terms related to hemodialysis (continuous venovenous hemofiltration/hemodiafiltration, 
continuous arteriovenous hemofiltration/hemodialysis, hemodialysis, ultrafiltration), and 
hypothermia. We reviewed 25 articles in detail, consisting of 11 articles describing 13 
cases of hypothermia re-warmed with renal replacement therapies. These 13 cases and 
our case are described below.
Article Intervention Rate of change (°C/hours)


Intervention Total Time
Komatsu 2007 CVVHDF 1.38 1.29
Hughes 2007 CVVHF Unknown 3.25
van der Maten 1996, #1 CVVHD 1.11 Unknown
van der Maten 1996, #2 CVVHD 2.2 Unknown
Wagner 2008 CVVHD 1.93 Unknown
Brodersen 1996 HF 1.33 Unknown
Spooner 2000 HF 4 1.33
Carr 1988 HD Unknown 2.8
Hernandez 1993 HD 2.15 2.15
Murray 1995, #1 HD 3.6 Unknown
Murray 1995, #2 HD 1.16 Unknown
Owda 2001 HD 1.9 1.2
Sultan 2009 HD 1.9 (2.4 then 1.1) gap 


in HD 1.03
Smalley 2009 HD 1.8 1.51


CONCLUSION: Renal replacement modalities are effective and timely in speeding 
re-warming in cases of hypothermia. This is important as renal replacement, particularly 
intermittent modalities, is more readily available in hospitals compared to cardiac 
bypass.
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Experiment Study of Albumin Loss during On-Line Hemodiafiltration 
with REXEED™-15UC and HF-80S High-Flux Membrane  Weiming 
Zhang, Huili Dai, Yongmei Wang, Yucheng Yan, Yi Li, Jia Qi Qian.  Renal 
Division, Renji Hospital, Shanghai Jiaotong University School of Medicine, 
Shanghai, China. 


Objectives: The purpose of this study is to evaluate polysulfone high-flux membrane 
REXEED™-15UC and HF-80S for albumin loss characteristics during on-line 
hemodiafiltration. Methods: An in vitro isovolemic online hemodiafiltration model was 
established using bovine blood. Compare REXEED™-15UC with HF-80S high-flux 
dialyzer. Study divided into two groups: post-dilution HDF (Quf=40mL/min and 60mL/
min, respectively) and pre-dilution HDF (Quf=80mL/min and 120mL/min, respectively). 
N=3 for each group. “Treatment” duration is 240 minutes. Hemodiafiltrate samples were 
taken at different points during a single HDF session (0,1,2,4,6,8,10,20,30,40,50,60,120,18
0 and 240 minutes after start of the experiment). ELISA measured albumin concentration of 
hemodiafiltrate, and using the area under the curve to calculate albumin loss by REXEED 
™-15UC and HF-80S during each HDF session. Results: Albumin losses were less than 
1.0g (from 0.261g to 0.963g) during a single on-line HDF session. There is no statistical 
significance between different substitution dosages in post- and pre-dilutional groups with 
albumin loss during a single HDF session.
Table 1, Albumin loss during pre- and post-dilution on-line HDF (g)


Post-dilution HDF Post-dilution HDF Pre-dilution HDF Pre-dilution HDF
Qf=40ml/min Qf=60ml/min Qf=80ml/min Qf=120ml/min


REXEED™-15UC 0.261±0.189 0.300±0.030 0.788±0.406 0.614±0.284
HF-80S 0.496±0.338 0.488±0.264 0.469±0.325 0.963±0.701
Qb=350ml/min, Qd=800ml/min, Uf=Qf


The peak of albumin loss in each group appeared in the on-line HDF session from 
the initial of the treatment to 10 minutes after the start. Conclusions: REXEED™ -15UC 
and HF-80S show a lower albumin loses during an on-line HDF session, and is clinically 
acceptable.
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Clinical Effectiveness of the Plate Dialyzer Made from an Acrylonitrile-
Sodium Methallyl Sulfonate Membrane  Yasumitsu Mori,1 Hirotake Kasuga,2 
Takanobu Toriyama,2 Hirohisa Kawahara,2 Seiichi Matsuo.3  1Nephrology, Ama 
Kyoritsu Clinic, Yatomi, Aichi, Japan; 2Nephrology, Nagoya Kyoritsu Hospital, 
Nagoya, Aichi, Japan; 3Nephrology, Nagoya University Graduate School of 
Medicine, Nagoya, Aichi, Japan. 


Background
The biocompatibility of the membrane should be an important consideration in 


the prescription of hemodialysis (HD). Hollow fiber dialyzers made from high-flux 
biocompatible membranes are mainly used during HD treatment in Japan, however, 
parallel plate dialyzers are also used occasionally for some specific patients hoping clinical 
effectiveness.


Method
The study involved 20 HD patients suffering from various kinds of complications, 


including hypotension during HD, itching, joint pains, and so on. Before being switched 
to the plate dialyzer (HOSPAL; GAMBRO, Tokyo, Japan) made from acrylonitrile-sodium 
methallyl sulfonate membrane (AN69 membrane), they had been dialyzed with cellulose-
based membranes (cellulose triacetate) or with synthetic membranes (polysulfone and 
polymethyl methacrylate).
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Results
It was found that this type of a plate dialyzer was especially effective in relieving 


itching with the medicine resistance and that it was also useful in relieving pain derived 
from dialysis-related amyloidosis and for the patients with restless leg syndrome. And we 
also experienced in a chronic leukemia patient that the formation of thrombus at the blood-
material interface was inhibited. These results suggested that the plate dialyzer might be 
more biocompatible than other dialyzers. Of the patients that used the plate dialyzer, more 
than half refused to change plate dialyzers back to original follow fibers again.


Conclusion
We recommend that this plate dialyzer should be used for the following patients; old-


aged, malnutrition, or weight decrease patients, and with chronic itching and pain. On the 
other hand, for the young and well-built dialysis patients the continuous use of this dialyzer 
might result in underdialysis due to the smaller surface area of the membrane.
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Treating Hypophosphatemia in Nocturnal Hemodialysis with Phosphate-
Containing Enema: A Technical Study  Poli Lekas, Richard Cowin, James 
Belamy, Winnie S. Su, Euan J. F. Carlisle, Scott Brimble, Azim Gangji, Peter 
Margetts.  Nephrology, McMaster University, Hamilton, ON, Canada. 


Hypophosphatemia is commonly observed in patients undergoing nocturnal 
hemodialysis (NHD). Phosphate (PO4) is commonly added to the dialysate acid bath 
however there is the potential of calcium- PO4 interaction leading to altered levels of 
the respective ions over time. The aim of this study was to determine if a predictable 
final dialysate PO4 concentration could be achieved with varying amounts of phosphate 
enema and to assess the effects of the addition of PO4 containing enema on Ca2+ and PO4 
dialysate levels over a eight hour period. In part I of this study, varying amounts of Abco® 
enema were added to 4.5L of dialysate acid concentrate and proportioned on Gambro and 
Althin/Baxter dialysis machines at the COBE standard 45x ratio. Each 15 mls of Abco® 
enema resulted in a final PO4 dialysate concentration that increased by 0.1 mM (n=3). In 
part II, ten separate dialysate solutions containing 0.2 mM PO4 were evaluated over a 8 
hour HD session. Dialysate PO4, Ca2+, electrolytes, pH and bicarbonate ion concentrations 
were measured at time (t)0h, t4h and t8h. The average (+/- standard deviation (SD)) PO4 
concentrations at t0h, t4h and t8h were 0.194 (+/-0.01174), 0.197 (+/-0.01418) and .192 
(+/-0.01229), respectively. Average (+/- SD) Ca2+ concentrations at t0, t4h and t8h were 
1.277 (+/-0.02869), 1.256 (+/-0.04502) and 1.229 (+/-0.02981), respectively. Repeated 
measures ANOVA analysis at t0h, t4h and t8h variations revealed no statistical difference 
for PO4, Ca2+, electrolytes, pH, bicarbonate ion. In conclusion, the addition of Abco® enema 
to dialysate solutions may increase phosphate concentration in a predictable manner. With 
the addition of Abco enema to dialysate solutions calcium and phosphate concentrations 
remain stable over an 8 hour period. Phosphate enema may be a safe practice for the 
treatment of hypophosphatemia in patients on nocturnal hemodialysis.
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Bilateral Lower Extremity Sequential Compression Devices (SCDs) for the 
Treatment of Intra-Dialytic Hypotension: A New Solution to an Old Problem 
– A Mayo Health System Luther Hospital Pilot Study  Macaulay A. Onuigbo,1 
Macaulay A. Onuigbo.2  1Nephrology, Midelfort Clinic, Mayo Health System, 
Eau Claire, WI; 2College of Medicine, Mayo Clinic, Rochester, MN. 


Intra-dialytic hypotension (IDH) is common, affecting up to 15%-50% of hemodialysis 
patients. A recent review by Henrich described two patterns – episodic hypotension (EH) 
typically occurring late during hemodialysis, and chronic persistent hypotension (CPH) 
with pre-HD SBP <100 mm Hg. Current management and preventative options are often 
ineffective and cumbersome. Also, causative factors as poor cardiac reserve are often not 
treatble. Enhanced external counter pulsation (EECP) therapy is increasingly utilized 
in Cardiology as an adjunct to the long-term management of chronic CHF and in the 
management of otherwise refractory angina. EECP is effective by improving cardiovascular 
dynamics through mechanistically improving venous return and enhancing peripheral 
resistance. We conjectured that bilateral lower extremity sequential compression devices 
(SCDs), commonly used in the inpatient setting for DVT prophylaxis, could in fact serve 
as “mini EECP” devices, and thus help prevent/treat IDH. We completed an outpatient 
3-month Pilot Study in 3 patients, who dialyzed three times a week, and who otherwise 
had failed other treatment approaches (Table). The SCDs proved to be effective, expedient, 
convenient, and safe. There were no reported side effects attributable to their use. We 
achieved UF goals of 1-3 kg/HD session in all 3 patients, consistently, a feat that was not 
possible before our use of the SCDs. This novel and previously unrecognized modality of 
managing IDH is complementary to other standard therapies. Larger multi-center studies 
are warranted.
Summary of the 3 patients in the Pilot Study


PATIENT AGE 
(YEARS) SEX CAUSE OF ESRD IDH  


PATTERN
FACTORS  
OF IDH


Hb(g/dL)/ 
LVEF(%)


STUDY  
OUTCOME


1 68 M
ISCHEMIC CARDIO- 
MYOPATHY/ 
SEPSIS/ATN


CPH ⇓EF/⇓Albumin 10/25 GOOD


2 42 F ESLD/HEPATORENAL  
SYNDROME CPH


⇓Albumin/ 
Alcoholic  
Cirrhosis


11.7/65 EXCELLENT


3 86 F HYPERTENSION EH
⇓Albumin/ 
Diastolic 
Dysfunction


12.4/65 GOOD
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Daily Salt Intake in Hemodialysis Patients. The Tassin Experience  Charles 
Chazot, Anne Lise Bernollin, Guillaume Jean.  Centre de Rein Artificiel, Tassin, 
France. 


Salt intake is a key factor for extracellular volume balance in Stage 5D CKD and blood 
pressure control. In our centre, the counseling for low salt diet has always been pushed by 
both the nephrologists, the dietician, and all the care-givers. Low salt meals are served in the 
unit. We report here the daily salt intake in a large cohort of hemodialysis (HD) patients.


150 prevalent patients under HD treatment for at least 6 months were studied. Patients 
characteristics are as follow: age: 69.7 y.o. [extremes: 19.7-91.3]; gender: 76 females (F) and 
74 males (M); HD duration: 80.8±73.2 months. All these patients have filled out a 3-day food 
record during the yeaer 2008. This record was run by the dietician on the Bilnut 4 software®. 
The provided amount of salt does not include added salt for palatability or cooking.


The average daily salt intake and average weekly interdialytic weight gain were 3.9±2.5 
grams (extremes:0.7-20.3g/d) and 1.8±0.9 kilos (extremes: 0.0-3.9 kilos; 2.6±1.3% of body 
weight). Salt intake was not different between M (4.3 g) and F (3.6 g). It was not correlated 
with age or HD duration. It was correlated with calcium, phosphorus, energy and protein 
intakes (p<0.0001). It was also correlated with water intake (p=0.014) and interdialytic 
weight gain (p=0.021). No correlation was found with blood pressure.


In our patients the salt intake from food was low. Compared with assessment in the 
general French population with a close methodology (INCA 2 study, 7 g/d in F, 9g/d in M), 
salt intake was found 50% lower in HD patients. According to the 2006 WHO report, salt 
intake from seasoning and salt-shaker in western countries is not quantitatively important. 
The relationship between sat intake from food and water intake and IDWG emphasizes 
the importance of low salt diet to improve HD session tolerance and extracellular fluid 
balance.
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Hypoxemia in Hemodialysis Using Biocompatible Membranes  Olga R. 
Carmona.  Nephrology Center, University of Uruguay, Montevideo, Uruguay. 


Background:Arterial Hypoxemia, decrease in Oxygen Partial Pressure(PO2) is know 
is produce during Hemodialysis(HD), although biocompatible Membranes and HCO3-as 
a buffer were used


Objetive:Compare the variation of PO2 using Cellulose Diacetate (CD) and low flux 
Polysulfone(PS) Membranes.


Methods:26 chronic HD patients(15M,11F mean age 55,19±15,98years)in thrice weekly 
HD were studied. All patients were dialyzed with HCO3- as a buffer with a concentration 
of 39 meq/L.Biocompatible dialyzers:Nipro CD: FB210(2,1m2), Ultrafiltration coefficient 
900/ml/h/100mmHg in 16 patients and Fresenius PS:F7(1,6m2), Ultrafiltration coefficient 
640ml/h/100mmHg in 10 patients were used. Arterial line blood samples, were obtained 
preHD, 2nd hour and postHD, to determinate Oxygen Partial Pressure (PO2), Oxygen 
Saturation(SO2), using a Radiometer Copenhagen ABL 800 Flex.


Results
Comparative PO2 variation using Cellulose Diacetate and Polysulfone Membranes
Fiber PO2pre  


mmHg
PO2 2nd hour 
mmHg PO2post mmHg PO2 2nd-pre 


mmHg p Sig PO2post-pre 
mmHg p Sig


CD 98,88±8,69 93,39±12,70 93,11±10,50 -6,7±11,88 0,07 ↓NS -5,37±11,81 0,04 ↓S
PS 94,20±9,78 90,86±7,86 86,54±11,20 -3,8±8,25 0,17 ↓NS -7,66±10,89 0,06 ↓NS
P<0,05 considered significant


During the use of CD dialyzer was observed a significant decrease of PO2 at the end 
of HD. However, using PS dialyzer. The decrease of PO2 was not significant. The drop 
of SO2 was not significant at the second hour neither at the end of HD with both types 
of dialyzers.


Conclusion: This limited study suggest that Cellulose Diacetate dialyzer are less 
biocompatible that Polysulphone dialyzer according to the effect on PO2, concluding 
that hypoxemia was not prevented by the use of CD a biocompatible dialyzer. To a more 
advanced study with larger numbers of patients will be needed to confirm these results
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Effect of Hemodialysis and Hemodiafiltration Using a Dialyzer with a 
Protein-Leaking Membrane on the Serum Concentration of Darbepoetin 
Alfa  Kenji Sakurai,1 Takeshi Saito,1 Yasuhisa Wakabayashi,2 Kouju Kamata.3  
1Hashimoto Clinic, Sagamihara, Kanagawa, Japan; 2Internal Medicine, Kitasato 
Institute Hospital, Minato, Tokyo, Japan; 3Internal Medicine, Kitasato University 
School of Medicine, Sagamihara, Kanagawa, Japan. 


Purpose: Darbepoetin Alfa (DA, MW 36000) has the efficacy of once-weekly 
administration for dialysis patients. However, a considerable amount of DA administered 
might be removed into the dialysate fluid if hemodialysis (HD) or hemodiafiltration (HDF) 
is performed with a protein-leaking membrane. This study was to determine the amount 
of DA removed and to monitor the weekly serum concentration of DA. Methods: Five 
stable patients were enrolled(DW: 53.0±3.1 kg, dialysis day: Mon/Wed/Fri). DA(20µg) 
was administered on Fri at the end of dialysis. HDF or HD was performed in the following 
week. On Mon, the reduction rate (RR,%) of DA and the amount of DA in the dialysate 
fluid were measured. The serum concentration of DA(pg/mL) was measured on Mon, Wed 
and Fri. HD or HDF (FDY-180GW,PEPA membrane, Nikkiso CO.,LTD)was performed at 
Qb200mL/min, Qd500mL/min (4hrs, HDF: pre-dilution, replacement fluid 50L/session). 
In this condition, the RR with HD were 69.4 for b2MG, and 18 for a1MG, while the 







J Am Soc Nephrol 20: 2009 


Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


902A


corresponding rates with HDF were 75.7 and 29.8 respectively. Albumin loss(g/session) 
was 2.2 for HD and 5.2 for HDF. Results: The RR of DA was significantly higher with 
HDF(29.8±10.3) than with HD(18.5±6.7). The amount of DA in the dialysis fluid was 
significantly higher with HDF(448±116 pg) than with HD(218±66 pg). There were no 
significant differences in the pre-dialysis DA levels between HD and HDF(Mon,1002 vs 
941;Wed,377 vs 388, Fri,268 vs 261). Discussion: The serum concentration of DA had 
already become low at this point in time (72 hours after administration of DA). Therefore the 
removal of DA to some extend was unlikely to affect the serum concentration. Conclusion: 
The removal amount of DA was significantly higher when HDF was performed. But if DA 
is administered before the longest interval until the next dialysis session, the undesirable 
effects of high efficiency HDF on the serum concentration of DA will be minimized, thereby 
avoiding the attenuation of the action of DA.
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Measurement of Lactate in Stable Health Conditions Pre and 
Posthaemodialysis: Comparison of Two Methods for Lactate Determination  
Eva Cotilla de la Rosa,1 M. Dolores Arenas,1 Javier Lugo,2 Maria Salinas,2 
Maite López-Garrigos,2 Tamara Malek,1 Jesus Olivares.1  1Nephrology, Hospital 
Perpetuo Socorro; 2Laboratory, Hospital de San Juan. 


Background: Lactate may help to discriminate the seriousness and also to refer 
haemodialysis (HD) patients with severe hypotension and/or bacteraemia to the emergency 
department. The aim of our study is to calculate the reference intervals for plasma lactate 
in HD patients and what extent the HD can influence these values.


Methods: Forty five patients on HD were recruited for this study. The patients were 
in stable health condition, without concomitant infectious processes in the last month. 
Two lactate methods were used in pre and post-HD situation and in the intermediate day: 
blood gas analyzer platform and plasma-based assay performed on Roche Cobas Integra 
400 analyzer. Both methods reference values are 0.5-2.2 mmol/L. The correlation between 
lactate methods was analized.


Results: The mean lactate value was 1.13±0.48 mmol/L in preHD and 0.95±0.45 
mmol/L in postHD situation when it was determinate by plasma-based assay and 0.97±0.53 
mmol/L (preHD) and 0.87±0.35 mmol/L (postHD) when blood gas analyzer platform was 
used. The mean lactate concentrations showed not significant differences pre and postHD 
(p=0.09 for Roche method and p=0.24 for a blood gas analyzer). A good correlation existed 
between methods preHD (Pearson r=0.61, p<0.001) and postHD (Pearson r=0.84, p<0.001), 
in spite of being mean lactate values slightly lower when they were measured with blood 
gas analyzer (0.14 preHD and 0.07 postHD, p<0.05). 4 patients with OCFA diagnosis 
showed higher postHD lactate values than the others patients by both techniques (1.4±0.8 
vs 0.9±0.36, p<0.03 (Roche) and 1.3±0.4 vs 0.8±0.3, p<0.009 (blood gases analyzer). Seven 
patients with symptomatic hypotension showed a greater increase postHD lactate values 
(from 1.04 to 1.25) than the other patients (from 1.15 to 0.89)


Conclusions: The HD patients show lactate levels similar to the healthy population 
and they not change during HD session. Blood gas analyzer can be a useful, quick and 
cheap to measure lactate in HD units without a close laboratory.


Disclosure of Financial Relationships: nothing to disclose 


PUB332 


Nocturnal Hemodialysis and Protein-Bound Uremic Retention Solute 
Kinetics  Bjorn Meijers,1 Nigel D. Toussaint,2 Timothy W. Meyer,3 Bert 
Bammens,1 Peter G. Kerr,2 Yves Vanrenterghem,1 Pieter Evenepoel.1  1Nephrology 
and Renal Transplantation, University Hospitals Leuven, Leuven, Belgium; 
2Nephrology, Monash Medical Centre, Clayton, Australia; 3Nephrology, Stanford 
University, Palo Alto, CA. 


Introduction: Nocturnal hemodialysis improves cardiovascular outcomes. Free serum 
levels of the protein bound uremic retention solute p-cresol are associated with overall 
mortality and cardiovascular disease during conventional hemodialysis. The impact of 
nocturnal hemodialysis on serum concentrations and clearance of protein-bound uremic 
retention solutes is not known.


Methods: We performed an observational study in 32 patients treated with maintenance 
nocturnal hemodialysis to investigate dialytic clearances and intra-dialysis kinetics of the 
protein-bound uremic retention solutes. Fractionated dialysate sampling was performed 
to study changes in dialytic clearances over time. Indoxyl sulfate and p-cresyl sulfate 
concentrations were quantified using HPLC.


Results: Actual protein-bound solute clearances were less than 50% of theoretical 
clearances. Neither indoxyl sulfate nor p-cresyl sulfate clearances changed significantly 
over time, despite their reduction ratios (RR) being higher during the first half of dialysis 
than during the second half (indoxyl sulfate RR 0.35 vs. 0.11, P < 0.0001; p-cresyl sulfate 
0.30 vs. 0.08, P < 0.0001). Apparent distribution volumes of indoxyl sulfate and p-cresyl 
sulfate increased near 3-fold during dialysis.


Conclusion: Protein-bound solute clearances are low, but stable during nocturnal 
hemodialysis. Prolonged hemodialysis increases protein-bound solute mass removal. Our 
findings suggest complex dialysis kinetics and multi-compartmental distribution of both 
indoxyl sulfate and p-cresyl sulfate.
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Comparison of Solutes Clearance and Fluid Distributions of Newly 
Designed High Flux Hemodialyzers  Zhongping Huang,1 Anil Chandra C. 
Attaluri,1 Dayong Gao,2 Werner Beck,3 Reinhold Buck,3 Jeffrey R. Shideman.3  
1Mechanical Engineering, Widener University, Chester, PA; 2Mechanical 
Engineering, University of Washington, Seattle, WA; 3Medical & Safety Office, 
Gambro, Hechingen, Germany. 


Advances in high-flux hemodialysis offer the opportunity to achieve better clinical 
outcomes for ESRD patients. Polyflux Revaclear is a high-flux dialyzer with a new 
membrane and new design, aimed to achieve improved performance but using a significantly 
smaller device. The objective of this study was to demonstrate the effect of this new 
design on solutes clearance and fluid distribution by conducting an in-vitro study and MRI 
approach. Isovolemic HD was performed with the Phoenix® system for each dialyzer 
(Polyflux® Revaclear, 1.4 m2, Revaclear MAX 1.8 m2, 210H 2.1 m2, Gambro), using 
QB/QD (mL/min) 300/500, 400/500, 400/800, and 500/800, respectively, UF rate of 15 
mL/min and a wide spectrum of MW solutes. MRI studies with 3.0T Siemens Trio, MR 
Imager, were conducted to evaluate the blood (B) / dialysate (D) flows and structure of 
the dialyzers. Phase contrast (PC) images were acquired and analyzed axially and radially. 
Results: All dialyzers exhibit similar clearance increase when blood and dialysate flow rate 
increase. For all tested solutes (Urea, B12, Inulin, B2M), Revaclear Max exhibits same 
solutes clearance as Polyflux 210 H for all experimental conditions. All dialyzers show a 
high B2M sieving coefficient. PC images show that B flow velocity is fairly uniform in 
radial direction, D flow velocity exhibits slightly higher in peripheral region than in the 
center for all three dialyzers. Dynamic images showed B has a very flat parabolic shape, 
which is consistent with PC results of uniform B flow. Conclusions: Excellent small and 
middle molecules clearances with smaller membrane surface area indicate Revaclear is 
exceptionally effective. Uniform B flow distribution is critical to high solute clearance 
and low thrombogenicity. Dialysate flow distribution was relatively uniform in all three 
dialyzers, with Revaclear demonstrating the highest uniformity and least channeling of the 
dialysate flow; this suggests Revaclear offers improved membrane and dialyzer design.
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Patterns of Stroke Volume Variation during Continuous Renal Replacement 
Therapy: A Case Report  Ilona Bobek,1 Dinna Cruz,1 Silvia Gramaticopolo,2 
Paolo Lentini,1 Sachin Soni,3 Alexandra Chronopoulos,1 Pasquale Piccinni,2 
Claudio Ronco.1  1Nephrology, San Bortolo Hospital, Vicenza, Italy; 2Anesthesia 
and Intensive Care, San Bortolo Hospital, Vicenza, Italy; 3Nephrology, Seth 
Nandlal Dhoot Hospital, Aurangabad, India. 


Introduction
One of the most common complications of CRRT in critically ill patients is hypotension. 


We demonstrate how the amount and rate of fluid removal during CRRT affect conventional 
haemodynamic parameters and dynamic indices of fluid responsiveness.


Methods
Stroke volume variation (SVV) by pulse contour analysis was displayed on one 


monitor while the conventional haemodynamic parameters appeared on another. After the 
stabilization of the intravascular fluid volume of our patient (defined as achieving a SVV 
10% for at least 5 minutes) we performed 3 hours of fluid removal with two different 
rates on each of two consecutive days. On Day 1, we increased the removal rate to 5 ml/
kg/h and on the Day 2, to 4 ml/kg/h. If/when SVV exceeded 15%, fluid removal was 
suspended until SVV returned back into the 10-15% range. Continuous data was recorded 
at 5 min-intervals.


Results
On Day 1 our patient had 6 episodes in which SVV increased to > 15% (marked as “S” 


in Figure/left). As a consequence, fluid removal needed to be stopped 6 times during the 3 
hour period. SVV and Pmean always changed in a parallel manner during the study. Total 
fluid removed in 3 hrs was 985 ml. On Day 2 the patient was more stable. Fluid removal 
was interrupted only once (Figure/right). Total fluid removed in 3 hrs was 1110 ml. These 
results suggest that for this particular patient at this particular time 4ml/kg/h fluid removal 
rate was more optimal than 5 ml/kg/h.


Conclusion: The use of dynamic indices of fluid responsiveness such as SVV may 
help customize RRT treatments for individual patients, allowing clinicians to optimise 
amount and rate of fluid removal.
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Complications of Vascular Acces for Hemdiafiltration  Frédéric Calaud,1 
Francis Schillinger,1 Thierry Milcent,1 Richard Montagnac,1 Géorges Simon.2  
1Néphrologie/Dialysis, Centre Hospitalier de Troyes, Troyes, France; 
2Réanimation Polyvalente, Centre Hospitalier de Troyes, Troyes, France. 


Objectives:
To investigate the complications of vascular acces used for hemdiafiltation as a 


treatement of acute renal insuffisancy(ARI) in intensif care unit(ICU) patients.
Design;
A retrospective and monocentric study
Setting; ICU in a general hospital of Troyes, France
Patients; between janaury 2006 and august2007, 33 patients (15 female and 18 male), 


the median age is 61 years, all patients were treated by hemodiafiltration for ARI.
Results:
The most common reasons for hospitalization were cardiac(30%) and septic(18%).


The factor click of ARI the most important was septic shock(36%) then cardiogenic 
shock(27%).


The catheter related infection(CRI) was uncommon(1/33), the malfunction due to 
clotting circuits of dialysis was more common(52%) but very difficult to clrafy because 
there were many factors driven dy operators.


Disscution
The rate of CRI is similar to that of central venous catheters(CVC) for similar duration 


as found in a few studies in the literature, in our study, the fact that carrying a staphylococus 
aureus does not conduct to CRI.


No significant diferrence was found among the sites of insertion of catheter.
Conclusion:
The rate of infection of catheters used for hemodiafiltration is poor and below the rateof 


malfunction(clotting) but similar to that of central venous catheters. Sound management of 
vascular access avoid complications that could be added to morbidity in patients in ICU.
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Assessment of Vancomycin Clearance by Hemodialysis Using In Vitro 
and In Vivo Systems  Nathan A. Pinner,1,3 Robert B. Canada,2 Vikul V. Patel,2 
Fareha A. Nawaz,2 Joyce E. Broyles,3 Joanna Q. Hudson.1,2  1Clinical Pharmacy, 
University of Tennessee; 2Medicine, University of Tennessee; 3Pharmacy, 
Methodist University Hospital, Memphis, TN. 


Advances in hemodialysis (HD) have increased potential for drug removal, but 
quantifying drug clearance is often impractical. The purpose of this study was to use an in 
vitro system to determine dialysis clearance (CLD) of vancomycin (V) and compare data 
to in vivo clearance under similar conditions.


In vitro dialysis was done using a 5-L phosphate buffer solution (pH=7.4) including V 
(100 mg/L) and bovine albumin (2g/L) to mimic in vivo conditions. Urea (U) and creatinine 
(Cr) were marker compounds. Two Fresenius polysulfone dialyzers were studied: Optiflux 
F180NR used for intermittent HD and the F50 used for sustained low efficiency dialysis 
(SLED) at our institution. For the F180 dialysate flow rate (DFR) was 500 mL/min, reservoir 
flow rate (RFR) was 200 and 400 mL/min. For the F50 DFR was 350 mL/min, RFR 150 
and 250 mL/min. In vitro dialysis was performed for 90 minutes at the minimal UFR (3 mL/
min) with three repeats for each condition. Simultaneous arterial (Ca) and venous samples 
(Cv) were collected at regular intervals. CLD was calculated as CLD=RFR (Ca-Cv)/Ca. For 
the in vivo study, patients receiving V who met study criteria were enrolled. Simultaneous 
arterial and venous samples were collected at regular intervals during dialysis and CLD 
calculated as CLD= BFR (Ca-Cv)/Ca (1-Hematocrit) where BFR is blood flow rate. All 
patients were dialyzed using the F180NR.


In vitro V CLD for the F180 dialyzer at RFRs of 200 and 400 was 131±3 and 168±11 
mL/min, respectively. In vitro CLD for the F50 dialyzer at RFR of 150 and 250 mL/min was 
72±9 and 88±3mL/min, respectively. For the seven patients enrolled in the in vivo study V 
CLD was 108±14 mL/min at a mean plasma flow of 251±32 mL/min, DFR of 600 mL/min, 
and UFR of 956±592 mL/hr. Variation in in vivo and in vitro observations is likely due to 
limitations of in vitro conditions, but estimates are reasonable to assist with drug regimen 
design. CLD for the marker compounds U and Cr was consistent with manufacturer’s data 
for each dialyzer supporting use of the in vitro system.
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Rationalizing Dry Weight Adjustments in Hemo-Dialysis (HD) Patients  
Ashwani K. Gupta, Anatole Besarab.  Nephrology, Henry Ford Hospital, 
Detroit, MI. 


Visual-graphic representation and time series analysis can be useful in monitoring 
dry weights (EDW) in HD patients. Variability in body weight is common in the general 
population. In HD patients, fluid overload can mask body weight changes delaying their 
recognition. Decreasing lean body mass without a corresponding change in EDW produces 
fluid overload. Short term, if well tolerated, it may remain clinically silent. Long term, it is 
likely to result in increased cardiovascular morbidity and mortality. Similarly increasing 
lean body weight without a corresponding increase in EDW can predispose patients to 
recurrent inter-dialytic hypotension until recognized.


We propose that visual representation of pre-dialysis weights as a time series can 
improve detection of time trends in EDW fluctuation and time series analysis of pre-dialysis 


weights can be used to anticipate EDW changes. Better volume control has the potential 
of improving patient outcomes.


In this pilot study, we studied 30 patients over a period of 6 months, plotting pre-dialysis 
weights over time for each patient. Study of the autocorrelation functions (ACFs) further 
helped detect underlying patterns.


In 19(65%) of the 30 patients, temporal changes in pre-dialysis weights were observed. 
A representative example is shown in Panel 1 below. The pre-dialytic weight time series can 
be modeled as an Autoregressive Integrated Moving Average (ARIMA) model. Panel 2 in 
figure below shows a representative example of the remaining 11 patients who show minimal 
fluctuation in pre-dialysis weights. The time series in these cases is considered stationary. 
The ACF reveals significant correlation between every 3rd observations indicating a patient 
who is significantly more volume overloaded at the beginning of each week.


We conclude that monitoring trends of the pre-dialysis weights can help recognize 
patterns and guide the need for EDW changes earlier.
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Does Individualized Dialysate Sodium Concentration Fit All Hemodialysis 
Patients?  Eun Sook Jung, Ji Yong Jung, Hyang Lim Lee, Kook-Hwan Oh, 
Yon Su Kim, Curie Ahn, Jin Suk Han, Suhnggwon Kim, Kwon Wook Joo.  
Department of Internal Medicine, Seoul National University Hospital, Seoul, 
Korea. 


It was reported that individualization of dialysate sodium concentration (DNa) based 
on predialysis serum Na level (PD sNa) decreases thirst, interdialytic weight gain (IDWG), 
hemodialysis (HD)-related symptoms, and better blood pressure (BP) control. However, the 
design of previous study was to decrease DNa in the non-hypotension prone HD patients. 
The aim of this study was to evaluate the effects of individualized DNa prescription 
regardless of hypotensive tendency during HD. Twenty seven chronic stable HD patients 
were enrolled from a single dialysis center. Patients underwent nine consecutive HD sessions 
with the routine DNa (136 or 138 mEq/L) during baseline period, followed by nine sessions 
wherein the DNa was set to match the patient’s average midweek PD sNa of the baseline 
period (individualized period). Dry weight, dialysis prescription, and medications were not 
modified throughout the period of study. Thirst scores, IDWG, intradialytic hypotensive 
episodes, nursing interventions, and predialysis BP were compared. DNa was set lower 
during individualized period than baseline period in eight (29.6%) patients (decreased DNa 
group, DG) in which DNa was changed to 134 or 136 mEq/L. DNa was increased to 138 or 
140 mEq/L in thirteen (48.2%) patients (increased DNa group, IG). Mean PD sNa was not 
affected by DNa in both DG (134.9±2.3 mEq/L vs. 135.0±1.5 mEq/L) and IG (140.1±1.6 
mEq/L vs. 140.3±1.4 mEq/L). In DG, episodes of intradialytic hypotension (1.88±2.29 vs. 
3.25±2.37, P<0.05) and the number of nursing interventions (6.00±6.14 vs. 9.50±7.54, 
P<0.05) were significantly increased in the individualized period. There were no significant 
differences in thirst scores, IDWG, and predialysis BP in DG. In IG, IDWG was significantly 
increased (2.02±0.35 kg vs. 2.25±0.41 kg, P<0.05) without significant changes in thirst 
scores, predialysis BP, and intradialytic complications. Individualization of DNa based 
on PD sNa has little benefit for the chronic stable HD patients with their baseline DNa of 
136–138 mEq/L. Individualized DNa may be considered only in selected patients.
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Activation of Coagulation and Platelets with the AN69 ST Hemodialysis 
Membrane Compared to a Conventional Polysulphone Membrane  Ingrid 
Os,1 Solbjørg Sagedal,1 Bartlomiej Josef Witczak,2 Anders Hartmann,2 Frank 
Brosstad.3  1Department of Nephrology, Oslo University Hospital, Ullevål, 
Oslo, Norway; 2Department of Internal Medicine, Oslo University Hospital, 
Rikshospitalet, Oslo, Norway; 3Research Institute for Internal Medicine, Oslo 
University Hospital, Rikshospitalet, Oslo, Norway. 


The aim of the study was to investigate whether the AN69 ST hemodialysis (HD) 
membrane induces less clotting than Fx8 (polysulphone). Use of warfarin or acetylsalicylic 
acid was exclusion criteria. Six HD sessions per patient were scheduled; AN69 ST in HD 
1, 3 and 5 and Fx8 in 2, 4 and 6. Both membranes were primed with unfractionated heparin 
(UFH). Excess UFH was rinsed with sodium chloride. Dalteparin was given as one bolus 
dose at start of HD (50% of the conventional dose). Clinical clotting was visually evaluated 
in the venous air trap each hour and graded on a 6-point scale; 1=normal, 6=coagulated 
system (stop in HD). The coagulation marker PF1+2, the platelet activation marker β-TG 
and anti-FXa activity were repeatedly measured.


Forty-five HD sessions in 11 patients were evaluated; 23 with AN69 ST and 22 with 
Fx8. One patient treated with enalapril reacted adversly to the AN69 ST with severe 
hypotension resulting in coagulated system and stop in HD and was not included in the 
statistical analyses.


Multiple linear regression analyses with repeated measurements showed that AN69 ST 
adjusted for dalteparin dose/kg did not decrease mean clot in the bubble trap, estimate (B)= 
-0.015, p=0.8 and also showed that AN69 ST decreased LN (β-TG), B=-0.974, p<0.001 
when adjusted for anti-FXa activity and hours of HD. AN69 ST significantly increased 
LN(PF1+2), see Table.


In conclusion, the AN69 ST membrane did not induce less coagulation than Fx8.
Effect of AN69 ST, anti-FXa activity and time on LN(PF1+2)


B SE p
AN69 ST 0.177 0.084 0.038
anti-FXa activity -2.455 0.683 0.0006
4h of HD (compared to 3h) 0.421 0.101 <0.0001
Multiple linear regression analysis with repeated measurements. AN69 ST (compared to Fx8) increases 
LN(PF1+2) with 0.177 units when adjusted for anti-FXa and time. 
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High Risk of Contracting Hepatitis C for Patients from the UK during 
Holiday Haemodialysis outside of the UK  Kristin V. Veighey, Andrew H. 
Frankel, Roop Hurril, Virginia Prout, Jeremy B. Levy.  West London Renal & 
Transplant Centre, Imperial College Healthcare NHS Trust, London, United 
Kingdom. 


We examined the risk of acquisition of hepatitis C during haemodialysis outside the 
United Kingdom


Method:
We conducted a retrospective analysis to determine the risk of acquisition of hepatitis C 


during holiday dialysis abroad for HD patients from West London. All patients who dialysed 
outside the UK had hepatitis B and C serology performed on return, then fortnightly for 
three months. Liver function tests were also monitored.


Results:
Four patients from the 8 dialysis centres of the West London Renal & Transplant 


Centre (average total dialysis population 1253) acquired HCV after dialysis outside the 
UK in the 18-month period from 1 January 2008. 96 patients had dialysed abroad. There 
were no seroconversions among the patients who remained in the UK. The overall risk of 
acquisition of HCV was therefore 4.2% (4/96), an average absolute risk per year of 2.8%. 3 
of the 4 patients came from a single dialysis unit, which had the largest number of holiday 
dialysis patients (32/96, 33%). The risk from this unit was much greater at 9.4% (3/32), 
an average absolute risk of 6.25% per year.


The mean time to seroconversion from return was 93.5 days, mean viral load at 
seroconversion 7 864 127 iu/ml and mean ALT 271 (table 1).
Table 1


 Age  
& sex


Time to sero- 
conversion  
(days)


Viral load at 
sero- 
conversion  
(iu/ml)


ALT at time of 
seroc- 
onversion (iu/L)


Location of  
holiday dialysis


Viral  
genotype


Pt 1 29 M 42 7 897 020 550 India (Chennai) 1a
Pt 2 81 M 231 1 506 501 72 India (Punjab) 3a


Pt 3 66 F 41 28 982 118 392 India (Chandigarh  
& Delhi) 3a


Pt 4 55 F 60 70 869 71 South Africa  
(Johannesburg) Awaited


Mean 57.75 93.5 7 864 127 271.25 - -
The level of transaminase derangement was not related to viral load. Two were genotype 


3a, one genotype 1a and one awaits further analysis. Two patients contracted HCV in India, 
representing 43% of patients who dialysed there in that time period.


Conclusions:
The risk of contracting HCV while dialysing outside of the UK is significantly higher 


than previously appreciated, at between 2.8 and 6.25% per year.
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The Effects of On-Line Hemodiafiltration on Inflammatory Markers and 
Other Clinical Findings  Se-Hee Yoon,1 Myung-Jun Lee,1 Sung-Ro Yun.1  
1Nephrology, Konyang University Hospital, Deajeon, Republic of Korea; 
2Nephrology, Konyang University Hospital, Deajeon, Republic of Korea; 
3Nephrology, Konyang University Hospital, Deajeon, Republic of Korea. 


Objective: On-line hemodiafiltration(HDF) is a method that increase the removal of 
middle molecules by diffusive and convective solute transport component. The aim of 
this study is to evaluate the effect of On-line HDF on inflammatory markers and other 
clinical findings.


Method: Forty patients on thrice – weekly high flux hemodialysis (HF-HD) were 
switched to on-line HDF for 6 weeks. Blood pressure, solute clearance rate (Kt/V, urea 
reduction ratio (URR)), anemia(Hb, Hct, ferritin), nutrition(albumin), bone markers(calcium, 
phosphate, intact-PHT, alkaline phosphatase), inflammatory markers (hs-CRP, TNFα), 
electrolyte (Na, K, Cl), quality of life(SF-36), iching score and tCO2 were compared.


Results: The URR, Kt/V were significantly higher in patients treated with on-line 
HDF compared with those treated with HF-HD. Hb, tCO2, alkaline phosphatase, high 
densitiy lipoprotein(HDL) level was significantly increased. Iching score was significantly 
improved (p < 0.05). But inflammatory markers (hs CRP, TNFα), β2 microglobulin and 
SF-36 was not changed.


Conclusion: This study shows that solute clearance rate, iching score, anemia, bone 
metabolism, and acidosis was improved by the switching from HF-HDF to on-line HDF for 6 
weeks but inflammatory markers, β2 microglobuline and quality of life was not changed.
Table 1. The biological and hematological data of patients who converted to HDF
n=40 Before HDF Six weeks after HDF p-value
hs-CRP mg/dL 0.64 ±1.27 0.66 ± 1.02 0.588
TNF-α (pg/ml) 19.58 ± 9.15 18.70 ± 8.00 0.475
Hb (g/dL) 10.29 ±1.33 10.65 ± 1.04 0.033
ALP (IU/L) 79.61 ± 26.48 87.24 ± 34.83 0.008
Calcium (mg/dL) 8.78 ± 0.56 8.64 ± 0.66 0.008
tCO2 (mmol/L) 21.22 ± 4.74 22.72 ± 2.93 0.027
Kt/V urea 1.76 ± 0.26 1.86 ± 0.29 0.004
HDL (mg/dLl) 42.85 ± 11.97 47.55 ± 14.93 <0.0001
Iching score 7.37±2.73 6.14± 1.46 0.01
Data are expressed as mean ± SD from 40 patients. 
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Utilization of SLED May Help To Optimize the Need for CRRT in Indian 
ICU’s  Arghya Majumdar,1 Surupa Basu,2 Debarghya Mukherjee,1 Prerna Sinha,1 
Ranjan Sarkar,1 Subhash Todi.3  1Nephrology, AMRI Hospitals, Kolkata, West 
Bengal, India; 2Biochemistry, AMRI Hospitals, Kolkata, West Bengal, India; 
3Critical Care, AMRI Hospitals, Kolkata, West Bengal, India. 


Objectives: To assess, whether the judicious utilization of SLED, would help in 
optimizing the use of CRRT, in hemodynamically unstable critically ill patients.


Methodology: A retrospective observational study, of hemodynamically unstable 
patients with Acute Kidney Injury (AKI) who needed RRT, in the ICU of a tertiary care 
hospital, in India.


Patients: All patients who underwent SLED and/or CRRT from Sept 2005 to April 
2009 were taken up for analysis. To maintain a MAP of > 70 mm Hg, patients who required 
noradrenaline of > 0.5 µg/kg/min were treated with CRRT whereas those requiring 
noradrenaline of ≤ 0.5 µg/kg/min received SLED. Depending on haemodynamic stability 
patients were switched from CRRT to SLED, or vice versa.


Results: Of 279 patients, who were deemed haemodynamically unfit to receive IHD, 
218 underwent SLED for an average of 21.9 hrs and 61, CRRT- 42, CVVH for an average of 
42.5 hrs and 19, CVVHDF for an average of 85.6 hrs. 11 patients (18%) could be switched 
to SLED after a median 48 hrs of CRRT.


SLED CRRT p value
No of patients 218 61
Incidence of Sepsis 54% 57%
Average MAP (mm Hg) at the start of RRT 80 71
Median APACHE IV Score 73 83.5 0.22
Median APACHE II Score 26 28 0.59
Hospital Mortality (%) 52 90
Cost/day (Dollars) $80 $280 - 480


Discussion: In our ICU, patients who were equally sick (comparable APACHE scores) 
could be effectively dialysed by SLED, as compared to CRRT. Hemodynamic stability was 
maintained in the patients on SLED, as none needed switchover to CRRT. The patients 
undergoing SLED were dialysed during the daytime by the dialysis nurse eliminating 
the need for a specialist nurse in the night. SLED was much cheaper than CRRT. After a 
median 48 hours of CRRT, it was possible to switch over to SLED, resulting in optimal 
utilization of resources.


Conclusion: In a country like India, where often there are economical constraints 
and we need to utilize our resources effectively, the judicious use of SLED will help to 
optimize the need for CRRT.
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Clinical Application of Electrolyzed Water (EW) with High Dissolved 
Hydrogen (H2) for Hemodialysis (HD) Treatment – Amerioration of Dialysis-
Related Complications and Microinflammation  Masaaki Nakayama,1 
Hirofumi Nakano,2 Hiromi Hamada,3 Yoshitomo Itami,3 Ryoichi Nakazawa.4  
1Tohoku University Graduate School of Medicine, Research Division of Dialysis 
and CKD, Sendai, Miyagi, Japan; 2Kashima Hospital, Iwaki, Fukushima, Japan; 
3Nikko Memorial Hospital, Muroran, Hokkaido, Japan; 4Tokatsu Clinic Hospital, 
Matsudo, Chiba, Japan. 


Electrolyzed water at cathode side is characterized by high dissolved H2 and is revealed 
to ameliorate oxidative stress in experimental studies. Application EW for manufacturing 
HD solution could decrease oxidative capacity of dialysate in chemical term, and increase 
biological-compatibility of the solution to human neutrophiles (Hemodialysis Int 2007, 
Nephron 2009, Nakayama M et al.), thus it is expected to benefit patients with possible 
dialysis-related complications. We conducted a pilot study to investigate clinical effects 
of HD by EW (E-HD).


Fifteen chronic HD patients (6 males, diabetes 8 cases, mean HD vintage 102 months, 
mean age 67 years old) who were stably dialyzed by standard system (S-HD), were 
switched to E-HD and treated for 6 months consecutively (4-5 hours 3 times a week). 
E-HD solution manufactured by using an electrolysis device (HD-24K, Nihon Trim, Co. 
Litd., Japan) contains H2 (50-100ppb), and H2 level of patient increases during performing 
E-HD (expiratory gas: ∼100ppm). There were no adverse effects during study, and no 
difference was found in dialysis efficacy by E-HD. Whilest, notable clinical consequences 
were observed such as fall of high blood pressure (normotensive, S-HD vs. E-HD at the 6th 
month; 27% vs. 57% before HD, 53% vs. 80% after HD), and improvements of specific 
symptoms including dialysis-hypotension (effective cases in 2/3 cases), intractable systemic 
pruritus (5/5 cases), peripheral hypothermia (5/5 cases), general fatigue after HD (6/6 
cases). High levels of MCP-1 and MPO before HD, and lactate productions during HD 
were decreased by E-HD.


E-HD ameliorates dialysis-related complications of standard system, and H2 deliver 
to patient through dialysate may be involved with the mechanism.
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Impact on Dialysis of the Use of a Closed Catheter System  Bruno Van Vlem,1 
Dieter De Winter,1 Ignace Becaus,1 Jean-Marie Billiouw,2 Raymond Vanholder,2 
Sunny Eloot.2  1Nephrology Department, OLV Hospital, Aalst, Belgium; 
2Nephrology Department, Ghent University Hospital, Gent, Belgium. 


To reduce infection in HD patients with a central venous catheter, closed luer lock 
access devices might be used on arterial (A) and venous (V) catheter hub, up till one month. 
While some published studies were dealing with flow and red blood cell fragmentation, 
the present study aimed to assess the overall impact on dialysis by using those closed 
catheter systems.


Our study included 21 stable HD patients with a tunneled double lumen Split 15Fr 
catheter (Arrow, Teleflex Medical, USA). Patients were followed during 3 periods (5w-4w-
4w) and divided in 2 groups (10 vs. 11 patients). During period 1, no connectors were used. 
During period 2, the TegoTM (3rd ed) (group 1) and BD Q-syteTM (group 2) were used, both 
with heparin lock, while during period 3, the Tego was used with physiological lock (group 
1) and heparin lock (group 2). Connectors were changed weekly on the same day. For 
each dialysis session, a score was set: no problem, AV-switch, vacuum problem, heparin 
lock not removed, catheter flushed with physiological fluid, urokinase, and new catheter. 
The number of events was normalized for the number of dialysis sessions. Furthermore, 
arterial (AP) and venous pressure (VP) were registered as well as the total blood volume, 
normalized for dialysis duration.


In group 1, anova between the different periods showed significant differences in the 
number of ‘no problem’ (P=0.006) and ‘AV-switch’ sessions (P=0.025). With significant less 
problems using a Tego with heparin lock (89%) compared to standard use (71%;P=0.003) 
or a Tego with physiological lock (69%;P=0.016). Furthermore, the Tego with heparin 
lock showed a significantly smaller number of AV-switches (12%) compared to standard 
use (23%;P=0.004). In group 2, anova only showed differences for AP (P=0.004), with 
significant more negative AP’s when using a BD Q-syte (-200mmHg;P=0.010) and a Tego 
with heparin lock (-198mmHg;P=0.032) compared to standard use (-185mmHg).


In conclusion, the use of a Tego closed luer lock connector with heparin lock showed 
promising results to diminish the need for AV-switches, enhancing dialysis efficiency.
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High Rate of Screening Failure in the FAVOURED Study  Sunil Badve,2 
Carmel M. Hawley,1,2 Ashley B. Irish,3 Peta-Anne Paul-Brent,2 FAVOURED 
Study Group.2  1Department of Nephrology, Princess Alexandra Hosptial, 
Brisbane, QLD, Australia; 2Australasian Kidney Trials Network, Population 
Health, University of Queensland, Brisbane, QLD, Australia; 3Renal Unit, 
Royal Perth Hospital, Perth, WA, Australia. 


Background: The FAVOURED Study is an International randomised, double-blind 
placebo controlled trial examining whether the use of aspirin and omega-3 fatty acids (fish 
oil), either alone or in combination, reduces the risk of early thrombosis of de novo AV 
fistula. The study aims to recruit 1200 patients over 3 years. We reviewed the effects of 
inclusion and exclusion criteria on early participant recruitment.


Methods: Screening logs submitted by 22 active Australian sites as of June 17, 2009 
were analysed to study the causes of screening failure.


Results: 698 patients have been screened. One hundred (20%) of those excluded were 
excluded for not satisfying inclusion criteria and 411 (80%) for exclusion criteria. The most 
common reason to exclude potentially eligible patients was taking either aspirin or fish oil 
in 184 patients (36% of total excluded). 149 patients (21%) were found to be suitable for 
inclusion and suitability was not known in 38 patients (6%). Of 149 suitable patients, 47 
patients (32% of total suitable and 9% of total screened) have been randomised. Sixty-five 
suitable patients (44% of all suitable patients) were not randomised. 36 suitable patients 
(24% of all suitable patients) still await possible randomisation.


Discussion: This early analysis shows a high screening failure rate and a lower than 
anticipated recruitment rate. The commonest potentially modifiable barrier to recruitment 
is the high rates of usage of one of the study medications (mostly aspirin) amongst the 
patients screened. These findings highlight the need to scrutinise the valid indications for 
aspirin in patients otherwise eligible for FAVOURED.
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The Effect of On-Line Hemodiafiltration on Heart Rate Variability in 
End-Stage Renal Disease: 2-Year Prospective Study  Soo Young Yoon,1 Sang 
Choel Lee,1 Tae Woon Park,1 Sung Ja Yang.2  1Internal Medicine, Kwandong 
University College of Medicine, Goyang, Gyeonggi, Korea; 2Dialysis Room, 
Myongji Hospital, Goyang, Gyeonggi, Korea. 


Background: The autonomic nervous system plays a central role in the maintenance of 
hemodynamic stability. Cardiac autonomic dysfunction may result in serious complications, 
such as sudden cardiac death. Heart rate variability (HRV) is significantly reduced in 
patients undergoing chronic hemodialysis, even in the absence of cardiovascular disease. 
The adequacy of hemodialysis is a predictor of improvement of cardiac autonomic nervous 
function in chronic uremia. The aim of this study is to evaluate the effect of on-line HDF 
on autonomic nervous system in chronic hemodialysis patients.


Methods: We prospectively studied 11 chronic hemodialysis patients. Participants were 
55% male, aged 56.5±16.0 (31-80) years, 18% diabetic, with 3-120 months of dialysis, 
and on high-flux hemodialysis thrice a week. We analyzed time-and frequency-domain 
measures of 24-h HRV during inter-dialytic period before post-dilution on-line HDF and 
thereafter six monthly for 24 months. Also, blood samples were drawn for routine laboratory 
assessments including hemoglobin, BUN, creatinine, calcium, phosphate, albumin, total 
cholesterol, triglyceride, uric acid, cystatin C, high sensitivity C-reactive protein (hsCRP), 
intact parathyroid hormone (i-PTH), and β2-microglobulin (β2-MG).


Results: After 24 months of on-line HDF, hemoglobin (8.8±1.5 to 10.9±1.2g/dl, p<0.05), 
albumin (3.5±0.3 to 3.7±0.3g/dl, p<0.05), and HDL cholesterol increased (28.3±3.8 to 
33.2±7.6mg/dl, p<0.05). Triglyceride (185.7±105.6 to 119.0±17.8mg/dl, p<0.05) and 
β2-MG decreased (42.1±10.5 to 25.3±3.5mg/dl, p<0.05). And frequency-domain HRV 
parameters increased significantly compared with baseline (HF, 49.8±19.3 vs. 3.5±3.9 
ms2; LF, 95.5±34.2 vs. 20.7±7.7 ms2; VLF, 558.5±50.3 vs. 75.4±79.9 ms2; and LF/HF, 
2.76±1.52 vs. 1.55±0.58 ms2).


Conclusions: This study shows that on-line HDF can improve autonomic nervous 
system dysfunction in chronic hemodialysis patients.
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Effect of Acetate-Free Hemodialysis (AFHD)with CKD Patients: 
Comparison to Acetate-Buffered Hemodialysis  Mayuri Ichinose, Takashi 
Hosono, Hideki Ogihara, Hiroshi Nihei, Tetsuo Chiba.  Dialysis Center, 
Yokohama Dai-ichi Hospital, Yokohama, Kanagawa, Japan. 


Acetate buffered dialysate gives high oxidative stress and its untoward effect in dialysis 
patients has been discussed for a long time. Acetate-free biofiltration (AFB) can improve 
metabolic acidosis and acetate tolerance.However AFB is not popular in Japan because of 
several reasons.New acetate-free dialysate formulation CARBOSTAR® has distributed in 
Japan from June 2007. We experienced favorable results with this new dialysate solution. 
METHODS: We studied 25 patients on maintenance HD therapy who underwent HD for 11 
to 52 months (39.3 +/- 27.4 months). Blood samples were colleted before dialysis therapy. 
Biochemical parameters, blood coagulation and blood-gas analysis were measured during 
term of the surveillance for three months. We also measured natuiretic peptide (hANP) 
and malondialdehyde-low density lipoprotein (MDA-LDL), hs-CRP to investigate the 
cardio-protective effect. RESULTS: No major association in blood coagulation test and 
electrolyde levels were revealed. Investigations of biomarkers showed the presence of 
reductance in chage ratio of MDA-LDL(-7.5%P=0.05). No significant change in hs-CRP 
and hANP levels were revealed. No signicicant change in Hemoglobuline level and rHuEpo 
administration dose, which conflicted increased transferring saturation(TSAT)%(+6.8% 
P=0.059). Plasma bicarbonate levels increased from 18.3+/-2.4to21.7+/-2.6 mEq. There was 
no patient beyond bicarbonate level of 24mEq at pre-dialysis point. Mean systolic pressure 
was 110+/-36 to 120+/-12 mmHg. Reduction ratio of systolic pressure was +3.2%(P=0.06). 
These results suggest preventive effect of dialysis related hypotension. Improvement of 
embarrassed clinical complications, diaysis-hypotension and post-dialysis hypotension, are 
thought to be related with AFHD. Our findings indicate that AFHD give favourable effects 
of blood pressure during and post-dialysis. Reduction of MDA-LDL may reflect reduction 
cardiovascular complication, which is the leading cause of the increased morbidity and 
mortality in dialysis patients.CONCLUSION: New type acetate-free dialysis solution may 
reduce various complications in maintenance HD patients.
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Guidelines for Design of a Forearm Wearable Kidney  Arnold J. Lande’.  
VITOR (VITal ORgans), Saint Paul, MN. 


PURPOSE Set forth guidelines for design of a Forearm Wearable Hemodialyzer.
METHODS In his recent ASAIO banquet address celebrating Dr. Willem Kolff, 


inventor of the artificial kidney in 1943, artificial heart pioneer, Dr. William Pierce ended 
by stating that Kolff always considered the wearable kidney his “Holy Grail”. We attached 
a small, experimental (Lande’-Lillehei) dialyzer to a dog’s harness as early as 1967, and 
supplied it with dialysate from a conventional Drake-Willock machine. Nephrectomized-
heparinized dogs bled into their surgical wound. Normal dogs could remain connected until 
the team was exhausted. Kolff’s own 1975 attempt was the “Wearable Artificial Kidney” 
(WAK), an assemblage of conventional components suspended from the patient’s belt. 
Our 1977 paper pictured parts of a Kolff “Twin Coil” wound around the forearm, like 
Cleopatra’s bracelet. Around 1978 we treated large garbage can “patients” with either 
conventional intermittent 3 times a week REDY recycling dialysis, or continuous 24/7 
REDY dialysis. According to the Babb-Scribner Hypothesis (below), similar average results 
were achieved. Fast forward to Gura’s recent clinical testing of his belt and suspenders 
WAK, that has revived interest in the subject. Gura includes advanced pumps and sorbent 
cartridge technology similar to REDY. Guidelines:


1) Establish A/V access to avoid danger and size of pumps and related safety devices. 
Our solution, the InSitu Debranched Vein Fistula Graft (VFG), compressed percutaneously 
to offer arterial pressure proximal and venous pressure distal.


2) Modulate extracorporeal A→V blood flow rate to permit full “therapeutic” 
anticoagulation of the wearable with no more than safe, prophylactic anticoagulation of 
the patient. Our solution, a volumetric modulator resembling volumetric pumps or flow 
meters.


3) Justify this approach through the Babb-Scribner Square Meter x Hours Hypothesis 
(time x membrane area = constant), Flow should also be proportional.


SUMMARY CAD, Stereolithography, CNC machining and RF sealing are being 
utilized to implement these guidelines toward eventual mass manufacture.


CONCLUSIONS Radical rethinking is needed, rather than mere miniaturization, 
to finally achieve Kolff’s Holy Grail of a truly wearable 24/7/52 Wearable Artificial 
Kidney.


Disclosure of Financial Relationships: nothing to disclose 


PUB349 


Twin Pregnancy Sustained by Quotidian Haemodialysis – Developing 
Manchester Protocols  James Ritchie, Darren Green, Sandip Mitra, Philip 
Baker, Michael Venning.  Renal Medicine, Manchester Royal Infirmary, 
Manchester, United Kingdom. 


Introduction: We report a successful dizygotic twin pregnancy sustained by an 
intensified haemodialysis regime. Pregnancy sustained by dialysis is relatively uncommon 
with high foetal mortality rates compared to the general population. Even in the general 
population, twin pregnancies are regarded as at higher risk. Recent reports indicate improved 
foetal outcomes for single pregnancies using quotidian regimes.


Patient background: LG is a 32 year old lady with CKD V secondary to lupus 
nephritis. Induction treatment comprised high dose steroids and oral cyclophosphamide. 
Following this, her disease relapsed. She received courses of Ciclosporin and Rituximab. 
Prior to conception she was on 4 anti-hypertensive agents and maintenance azathioprine. 
Her eGFR was 9ml/min. One year previously she had a termination of pregnancy following 
medical advice.


Methods: Management of pregnancy on dialysis is based on expert opinion and 
consensus guidelines. Acknowledged standards include increased dialysis hours, minimised 
haemodynamic shift and biocompatible dialysers. With reference to the Toronto experience 
and other literature we arranged an intensified haemodialysis regime to commence from 
week 12 of pregnancy. We employed a 4 hours per day, 6 days per week schedule via an 
AVF (constant needling) throughout the pregnancy. Tight guidelines were set for blood 
pressure control, dialysis adequacy, nutritional state, metabolic profiles and anaemia 
management. The patient was followed closely by a multidisciplinary team. Great care 
was taken to minimise intra-dialytic haemodynamic shifts.


Results: The protocol allowed the live birth of two twins who have been discharged 
home. The table below charts key results.


Month of pregnancy
3 (pre-dialysis) 4 5 6 7


BP (mmHg) 130/78 151/71 141/65 141/84 139/71
Urea (mmol/L) 17.6 6.7 6.0 6.9 6.5
Weekly Std Kt/V - 2.06 3.48 3.81 3.59
Hb (g/DL) 12.0 10.5 9.8 10.2 10.2
PO4 (mmol/L) 1.57 1.21 0.94 0.92 1.02
Albumin (G/L) 38 38 35 35 34


Conclusion: Close monitoring and intensive input with quotidian dialysis regime 
allows live birth in twin pregnancy in stage V CKD.
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Reduced Cholestatic Pruritus with Molecular Adsorbents Recirculating 
System (MARS) Dialysis in Children with Chronic Liver Disease  Betti 
Schaefer, Claus P. Schmitt, Guido Engelmann, Dieter Wittmer, Franz Schaefer.  
Center for Pediatric and Adolescent Medicine, University of Heidelberg, 
Heidelberg, Germany. 


Background: MARS therapy has been suggested for treatment of otherwise refractory 
cholestatic pruritus; pediatric data have not been reported to date. Purpose of study: 
Retrospective analysis of MARS efficacy in children with severe, chronic cholestatic 
pruritus.


Methods: Three boys (12, 14, 17 years) received a total of 127 (21, 76, 30) MARS 
sessions for treatment of chronic cholestatic pruritus during 4, 7 and 13 months. Total 
serum bilirubin and bile acids were repeatedly monitored, pruritus was assessed by a 
visual analogue scale (VAS, 0 = no pain, 10 = maximal pain). Mean duration was 7.8±0.6 
hours per session.


Results: After an initial period of high-frequency MARS treatment, interdialytic 
intervals were gradually prolonged to 7 and 14 days in two patients, whereas one patient 
with toxic liver failure was continued on one to thrice weekly treatments. Pre-MARS plasma 
bile acid concentration averaged 207±83 µmol/l (280±33, 303±138 and 152±82), and 
declined after 2, 4, 6 and 8h of therapy to 67±18, 59±21, 54±17 and 43±19 % of baseline. 
The average interdialytic increase of plasma bile acids was 36±41 µmol/l per day (70±52, 
25±16 and 7±6). Serum bilirubin levels were only slightly reduced by MARS. Each patient 
reported significant relief of pruritus. Mean VAS score decreased from 8.7 to 3.2 (10 to 3, 
7.5 to 0 and 8.5 to 6.0), but increased again in one patient to a pre-dialytic level of 7 after 
4 months. Skin lesions from itching disappeared in all three patients. In one patient pruritus 
persisted after successful liver transplantation for one month. MARS was well-tolerated 
and uneventful in all three patients.


Conclusion: MARS dialysis is effective for treatment of cholestatic pruritus in children. 
It requires close monitoring and adaptation to individual needs.
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Piperacillin-Tazobactam Somministration with Dialysate and Reifusion 
Bags: A New Modality To Stabilize the Antimicrobial MIC Plasma Levels 
during In Vitro Hemodiafiltration  Michele Ferrannini,1 Gisella Vischini,1 
Roberto Palumbo,2 Marianna De Francesco,1 Alberto Mascali,1 Giacomo 
Dimita,3 Felice Eugenio Agrò,3 Nicola Di Daniele.1  1Nephrology and Dialysis 
Unit, Tor Vergata University Hospital, Rome, Italy; 2Nephrology and Dialysis, 
Sant’Eugenio Hospital, Rome, Italy; 3Anesthesia and Intensive Care Unit, Bio-
Medical Campus University, Rome, Italy. 


Background. Piperacillin-Tazobactam (Pip-Tzb) is an antimicrobial combination 
commonly used in ICU patients. Controversial data have been published about the correct 
dosage during high-volume continuous renal replacement therapy (CRRT) to guarantee 
a serum concentration above the Minimal Inibition Concentration (MIC Pip 16-64 mg/L; 
MIC Tzb 10 mg/L). The aim of this in vitro study was to obtain Pip-Tzb plasma levels 
higher than MIC during a CRRT modality adding appropriate amounts of Pip-Tzb in the 
dialysate and reinfusion bags.


Material and Method. An in vitro single-pool model with 1 liter of human fresh-
frozen-plasma (FFP) was used. We performed for 300 minutes a Hemo-Dia-Filtration 
tecnique with a 1.8 m2 polysulfone filter (AV1000® Fresenius Medical Care), Qb 145 ml/
min (corresponding to a theoretical blood flow of 200 ml/min with Hct =35%), dialysate 
flow (Qd) 2000 ml/min and post-filter reinfusion flow (Qs) 2500 ml/min. Pip-Tzb was added 
to FFP and to dialysate and reinfusion bags to obtain the Cmax (Pip=259±81 mg/L, tzb 
27.9±7.67 mg/L) and MIC respectively.


Seriated FFP samples were collected and analyzed by High-Performance-Liquid-
Chromatography (HPLC) to determine Pip-Tzb concentrations.


Results. Pip-Tzb concentrations were constantly maintained above the MIC values 
during all the time of observation.
Pip-Tzb concentrations in FFP samples during in vitro hemodiafiltration
Minute Tzb (mg/L) Pip (mg/L)
0 44 290
5 31,6 174
10 23,7 135
30 13,5 119
60 10,2 96
90 9,8 91
120 9,6 88
180 9,3 81
210 9,0 82
240 9,1 80
270 9.1 79
300 8,9 81


Conclusion. Antimicrobial plasma somministration with dialysate and reifusion bags 
could be a safe and effectiveness therapeutic modality to maintain the correct plasma 
level during CRRT.
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Frequent Ozonization (De-Novo) in an Older PVC Loop Induced Significant 
Decline in Permeate Water Contamination and Stabilized Favorable 
Albumin and CRP Levels in Prevalent HD-Patients over Two Years  Karl 
August Brensing,1 Peter Heidkamp,1 Eva Neugebauer,2 Poege Uwe,1 Peter 
Raab,1 Speuser Winfried,1 Gebel Juergen,2 Exner Martin,2 Thomas Kistemann.2  
1Dialysis Unit, Nephrology Center Bonn, Bonn, NRW, Germany; 2Institute for 
Hygiene & Public Health, University of Bonn, Bonn, NRW, Germany. 


Hemodialysis (HD) outcome requires optimal permeate water quality to avoid 
inflammation and malnurition. Since frequent loop disinfection is uncommon due to 
unfeasable heat approaches (>80 C) for many PVC loops, cold disinfection with ozone 
may be an option but longterm efficacy and clinical impact is unknown.


During 3-months (=Mo) run-in and 33-Mo ozone study we tested 1-2x/Mo permeate 
(loop start + end) for colony forming units (=CFU) of bacteria (1 mL: water bacteria on 
R2A + special agars for mycobacteria, pseudomonas, gram-neg. bacteria) and endotoxin 
(sensitive limulus assay: >0.005 EU/ml). Ozonization was initiated weekly (9 Mo) and then 
daily (24 Mo) by dissolved ozone levels of 20-50 ppb (0-3 pm) in an 8-year old permeate 
PVC loop in line with current EU limits (CFU< 100/mL: R2A, 7 days). In addition, we 
tested ozone (daily) impact on biofilm CFU in new dialysis inflow-stubs after 3-5 Mo and 
on quarterly serum markers (albumin=ALB, CRP) in 53 prevalent HD patients.


Initial endotoxin was 0.03 EU/mL (median, range: 0.01-0.31) and in 12 probes we 
had 8x water bacteria (16/mL, 0-330), 4x mycobacteria, 4x pseudomonas, 5x gram-neg. 
bacteria. Finally, endotoxin (0.005 EU/ml, <0.005-0.07; p<0.001) and water bacteria CFU 
(4/mL, 0-12; p<0.02) declined and all other pathogens were undetectable. Ozone reduced 
biofilm CFU in dialysis inflow-stubs (12.000 /cm2 to 240 /cm2; p<0.01) and both clinical 
markers remained favorable (ALB: 41.7 g/L, 33-49 vs. 41.5 g/L; 28-48 and CRP: 0.6 mg/
dl, 0.1-3.6 vs. 0.9 mg/dl, 0.1-4.2).


Conclusions: 1. Longterm frequent ozone reduces significantly permeate endotoxin 
and bacteria (<10% EU limit) and CFU in biofilms. 2. Sustained favorable ALB and CRP 
levels in prevalent HD patients suggest clinical benefit. 3. Ozone disinfection is reliable 
and cost-effective in older PVC loops unfeasalbe for heat-approaches.
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Lack of Correlation between Protein Intake Estimated by Food Frequency 
Questionnaires (FFQ) and Normalyzed Protein Nitrogen Apearance in 
Maintenance Hemodialysis Patients  Nazanin Noori,1 Kamyar Kalantar-
Zadeh,12 Joel D. Kopple.1,2,3  1Harold Simmons Center for Kidney Disease 
Research, Division of Nephrology & Hypertension, Los Angeles Biomedical 
Research Institute at Harbor-UCLA Medical Center, Torrance, CA; 2UCLA 
Schools of Medicine; 3UCLA Schools of Public Health. 


Background: Several studies indicate that in stable maintenance hemodialysis 
(MHD) patients who are in approximately neutral nitrogen balance, the normalized protein 
equivalent of total nitrogen appearance (nPNA or nPCR) calculated from urea kinetics 
reflects protein intake. FFQ are also used to assess dietary intakes including protein in 
MHD patients. We therefore examined whether there is an association between estimates of 
protein intake using FFQ and nPNA in MHD patients. Methods: During the first 6 months 
of study, Block’s food frequency questionnaires (FFQ) were obtained once and assessed 
the previous 6 months of food intake. The average of 3 nPNAs, measured at monthly 
intervals starting about 6 weeks before the FFQ were obtained, was compared to the FFQ 
using Pearson’s correlation. 224 MHD patients who were randomly selected from 8 DaVita 
chronic dialysis facilities in South-East Los Angeles County in the NIED (Nutritional and 
Inflammatory Evaluation) Study were evaluated. Results: Mean (±SD) age was 55±14.
yrs; dialysis vintage was 35±29 months. Subjects were 62% diabetics, 48% women, 25% 
Black and 53% Hispanic. Mean protein intake estimated by FFQ and nPNA were 0.7±0.3 
and 1±0.2 g/kg BW/d, respectively (FFQ vs nPNA, p=0.47). Protein intake estimated by 
FFQ did not correlate with nPNA (r=0.03, p=0.62). In order to exclude the possible effects 
of a catabolic state on this relationship, we repeated the analysis in a subgroup of patients 
with serum albumin ≥4.0 g/dL; the association was still not significant (r = 0.18, p=0.51). 
Conclusion: In MHD patients, estimates of protein intake estimate by FFQ and nPNA 
are not significantly correlated, even when patients with a serum albumin <4.0 g/dL are 
excluded. These findings indicate that there are significant errors in estimates of dietary 
protein intake by one or both of these measures.
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Efficiency and Safety of Different Extracorporeal Immunoglobulin 
Depleting Strategies Using Regional Citrate Anticoagulation in a Patient 
with Chronic Inflammatory Demyelinating Polyneuropathy (CIDP)  
Sebastian A. Potthoff, Lars C. Rump, Gisela Schieren.  Nephrology, University 
Hospital, Heinrich-Heine University Düsseldorf, Düsseldorf, Germany. 


We compared different extracorporeal immunoglobulin (Ig) depleting strategies in a 
CIDP patient with regard to safety of citrate anticoagulation and efficiency in serum IgG 
and IgA reduction. In the past clinical stability was only achieved with a weekly regiment 
of 2 plasmaphereses (PS) and 3 immunoabsorptions (IA) with a trypthophan-column (TR-
350,ASAHI KASEI, Japan). Multiple bleeding complications and allergic reactions to fresh 
frozen plasma prohibited increase of PS/week and enforced regional citrate anticoagulation. 
Recently the IA regiment was reduced to 1 treatment each with a TR-350 column and the 


reusable protein-A column Immunosorba (Fresenius, Germany). Treated plasma volume 
(PV) was 4000ml for PS, 2000ml for IA with TR-350 (maximum volume allowed) and 
increased to 8000ml for Immunosorba to compensate for 2 TR-350 treatments.


Despite little preexisting data on citrate anticoagulation with Immunosorba, no side 
effects and minimal variation in citrate and calcium dosage between different treatments 
were observed. Mean ∆IgG/treatment was 134.8±43.3mg/dl for PS, 62.67±21.9mg/dl for 
TR-350, 200.3±29.9mg/dl for Immunosorba. Mean ∆IgA/treatment was 43.4±17.4mg/dl 
for PS, 13.7±13.2mg/dl for TR-350, 34.67±15.5mg/dl for Immunosorba. When normalized 
for treated PV, ∆IgG was 33.7±10.8mg/dl×l (PS) vs 31.3±11.0mg/dl×l (TR-350) vs 
25.0±3.7mg/dl×l (Immunosorba). ∆IgA was 10.97±4.4mg/dl×l (PS) vs 6,8±6.6mg/dl×l 
(TR-350) vs 4.3±1.9mg/dl×l (Immunosorba). PS and TR-350 absorber were equally efficient 
in depleting IgG, if normalized for treated PV,while ∆IgG and ∆IgA were significantly 
smaller with Immunosorba (p<0.05). Since IA with Immunosorba allows treatment of 
8000ml plasma/session, while TR-350 is limited to maximal 2000ml, it appears the 
preferable IA treatment option - maybe even preferable to PS due to its specific Ig depletion 
without coagulation factor elimination. Moreover, Immunosorba showed less variation in 
Ig reduction compared to TR-350. Study of a greater patient cohort is needed to verify the 
results in this single patient.
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The Effect of Patient Volume and Nephrologist’s Year of Graduation on 
Pre-Dialysis AVF Rates  Jifeng Ma, Laura Gamba, Deuzimar Kulawik, Janet 
Hutchinson.  FMQAI, Tampa, FL. 


Purpose: Establishment of a viable vascular access is of primary importance to patients 
with CKD and the preferred vascular access remains the AVF. When analyzing the AVF rate 
by FL nephrologists, a very large variation was observed. The analysis was to determine if 
volume of patients or nephrologist’s graduation year affected AVF rates on first dialysis.


Methods: Analysis was based on the 24,021 FL ESRD patients with valid Form 2728 
data 5/1/2005-3/30/2009. Chi-Square test was used to detect the significance. Controlling 
factors were adjusted as necessary.


Results: Of the 401 nephrologists with >=11 patients, the AVF rate ranges from 0% 
to 81.4% (mean=27.6%, SD=14.6%, 25th %tile=16.8%, median= 25.2%, and 75th %tile 
= 37.9%). The volume of patients does not correlate to AVF rate (r=0.01, P-Value=0.9), 
and physician graduation year has a small negative correlation to the AVF rate (r=-0.18, 
P-Value=0.0006). The graph depicts the findings. Grouping physicians by whether graduated 
by 1990 or earlier showed that more recently graduated physicians had a significantly lower 
AVF rate (24.5% vs. 28.9%, P-Value <0.0001). After controlling nephrology care prior to 
ESRD, the difference is still strongly significant. For patients without prior nephrology 
care(PNC), the AVF rate was 11.5% for the more recently graduated physicians and 16.8% 
for the 1990 or earlier graduates (P-value<0.0001 and odds ratio=0.64). For patients with 
PNC, the AVF rate was 36.8% for the more recently graduated physicians and 39.1% for 
the 1990 or earlier graduates (P-value=0.02 and odds ratio=0.9).


Conclusion: Volume of patients did not affect AVF rates. The graduation year had 
an unexpected effect: pre-dialysis AVF rates were higher for patients of nephrologists 
graduating by 1990 or earlier than for more recent graduates. This held true whether or 
not patient received nephrology care prior to ESRD.
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Treatment of Recurrent Cephalic Arch Stenosis with Nitinol LifeStent® 
Vascular Stent Systems in Brachiocephalic Arteriovenous Fistulae  John P. 
Killen,1 Georgina Bailey,1 Roxanne Wu,2 Murty L. Mantha.1  1Department of 
Renal Medicine, Cairns Base Hospital, Cairns, QLD, Australia; 2Department 
of Surgery, Cairns Base Hospital, Cairns, QLD, Australia. 


Cephalic arch stenosis (CAS) has been reported to occur in up to 39% of brachiocephalic 
arteriovenous fistulae (AVF) [1]. A currently accepted treatment of venous stenosis 
in patients with an AVF is percutaneous transluminal balloon angioplasty (PTA) [2]. 
Unfortunately, patency rates after PTA are low because of the high incidence of early 
recurrent stenosis [1]. Current theories to explain this observation focus on causes of 
vascular injury and remodeling of this region of the vein [3]. Further, PTA in this area of the 
cephalic vein is also often complicated by high vein rupture rates. Attempts to improve the 
poor outcome of PTA have included the use of both bare metal and polytetrafluoroethylene 
(PTFE) covered stents.


We report a single centre retrospective review of 5 patients with brachiocephalic 
AVF and recurrent cephalic arch stenosis that had previously recurred within 3 months 
of PTA or surgery to the cephalic arch. The aim of this study was to determine if repeat 
PTA with deployment of expandable bare nitinol stents (LifeStent ® BARD) reduced 
the rate of CAS recurrence. Outcome was assessed by patency rates as defined by 〉50% 
narrowing of the stent lumen. One patient received a renal transplant and was excluded 
from followup. All remaining stents were patent at 3 months and stent placement was 
associated with improved post intervention peak blood flow through the access (Qa). 
The use of expandable nitinol stents in the cephalic arch for recurrent CAS appeared to 
reduce short term restenosis rates. Long term data will be needed to compare this to other 
treatments such as surgical revision.


1. Rajan DK, Clark TWI, Vatel NK, Stavropoulos SW, Simons ME: Prevalence and 
treatment of cephalic arch stenosis in dysfunctional autogenous hemodialysis fistulas. J 
Vasc Interv Radiol 14:567-573, 2003


2. Vascular Access Work Group. Clinical practice guidelines for vascular access. Am 
J Kidney Dis 48:S248-S273, 2006


3. Kian K and Asif A. Cephalic arch stenosis. Seminars in Dialysis 21: 1 78-82 2008
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Impact of Interventional Nephrology on Tunneled Dialysis Catheter 
Placement  Daniel V. Patel, Jack Work.  Renal Division, Emory University, 
Atlanta, GA. 


With the emergence of Interventional Nephrology, dialysis catheter access procedures 
have expanded beyond the traditional placement by Interventional Radiology and Surgery. 
In 1999, Surgeons placed the majority of tunneled catheters (72%), while Radiologists 
placed 20%. Only 1% were placed by Nephrologists (Levin et al, JVIR 1999 10: 1007-
1111.) The purpose of this study is to identify current provider trends in tunneled dialysis 
catheter placement, and to further identify in which settings Nephrologists are placing 
tunneled catheters.


Methods
The national Health Care Financing Administration Physician/Supplier Procedure 


Summary Master Files from 2003 and 2007 were used to analyze Medicare beneficiaries 
with Current Procedural Terminology (CPT) codes pertaining to tunneled catheter placement 
and exchange procedures. This was compared to previous data.


Results
Nephrologists have been placing more tunneled dialysis catheters - from 1.1% (1,895) 


of catheters placed in 1999 to 6.8% (13,831) in 2007. Radiology showed an increase in 
catheters placed, from 20% (33,758) in 1999 to 46.6% (94,613) in 2007. Surgeons were 
responsible for 72% (120,733) in 1999, and this declined to 40% (80,845) in 2007. For 
Nephrologists, 68% of procedures were classified in office settings.


Conclusion
In 2007, Nephrologists performed only 6.8% of all tunneled dialysis catheter 


procedures; however, this represents a 730% increase between 1999 and 2007. Radiologists 
have also seen growth in the numbers of procedures, with a 180% increase from 1999 to 
2007. Surgeons have seen a 66% decline in these procedures. Nephrologists are primarily 
placing catheters in office-based settings, a reflection of the growth of dialysis access centers 
(characterized as an extension of office practice.) Interventional Nephrology continues 
to grow as a field, as Nephrologists play a greater role in management and placement of 
dialysis catheters.
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Vascular Access Influence on Mortality and Nutritional Status in 
Hemodialysis Patients  Luca Emilio Bernardi,1 Giuseppe Bonforte,1 Stefano 
Mangano,1 Daniela Martinelli,1 Paola Padovese,1 Maria Giulia Tettamanti,1 
Alessandra Butti,1 Sara Auricchio,2 Claudio Minoretti.1  1Nephrology and 
Dialysis, Sant’Anna Hospital, Como, CO, Italy; 2Cardionephrology, Nephrology, 
Dialysis and Transplant, Milano-Bicocca University, Milan, MI, Italy. 


INTRODUCTION
A lot of factors are able to influence mortality in dialysis patients; some little studied 


are nutritional status and inflammation, especially related to vascular access choice.
AIM
To study putative vascular access influence on mortality and nutritional status, evaluated 


by the means of C reactive protein (CRP) and sieric albumin determination.
MATERIALS AND METHODS
532 (M/F 320/212) hemodialysis patients (Age = 67 ±14 years) were retrospectively 


studied for dialysis start time, end-point, normalization factors (diabetes, sex, weight, 
body mass index (BMI)). Patients in our series were divided in three groups according 
to vascular access choice: 1) patients receiving only artero-venous fistula (AVF); 2) only 
venous central catheter (CVC); 3) patients starting dialysis with CVC and subsequently 
shifted on FAV.


Descriptive chi-square and variance analysis were first performed on dataset. Kaplan-
Meier (K-M) survival analysis for different groups and Cox model were tested in order 
to evaluate albumin and CRP influence at the very time of vascular access setting and 
mean albumin an CRP values influence during a follow up time from January 2002 to 
April 2009.


RESULTS
Despite females prevalence in CVC group(P=0.005), our sample were balanced and no 


differences were found between groups for dialysis starting age, diabetes, weight starting 
follow-up. Mortality was most higher in CVC group (p=2.884 e-06). Low survival emerged 
from K-M analysis on CVC group, while Cox model was able to identify hypoalbuminemia 
(p=0.007) with CRP(p=0.002) as mortality determinants in the three groups.


CONCLUSIONS
First vascular access choice was able to independently modify dialysis patient outcome 


in our series.
CVC-related hypoalbuminemia and inflammation seems to be nutritional markers and 


strong predictors of mortality in hemodialysis patients.
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Early Creation of an Arteriovenous Fistula (AVF) in Pre-End Stage 
Renal Disease (ESRD) Population: A Single Center Experience  P. Lentini, 
F. Nalesso, M. de Cal, F. Garzotto, F. Basso, M. Zanella, A. Brendolan, A. 
Chronopoulos, I. Bobek, D. Cruz, C. Ronco.  Nephrology, St. Bortolo Hospital, 
Vicenza, Italy. 


INTRO:Vascular access (VA) plays a key role in hemodialysis (HD) treatment.The 
preferred VA remains the native arteriovenous fistula (AVF). Temporary catheter (TC) 
increases morbidity and mortality.We have focused our efforts on the early creation of an 
AVF at pre-ESRD stage.


AIM: To describe the types of VA utilized in our centre and the numbers of 
hospitalizations due to VA problems and explore the reasons for TC use at HD initiation.


MATERIALS AND METHODS: We retrospectively reviewed the records of all 
patients referred to our institution for initiation of HD from January 2006 to December 
2008. The type of VA at HD start was recorded. If a TC was used as the initial VA, we 
noted the reason.Among all hospital admissions in our HD population, we identified those 
related to VA issues.


RESULTS: In 36 months, we had 76 patients (53M/23F, mean age 68.3 yr). There 
were 25, 16 and 35 patients in 2006, 2007 and 2008, respectively. The distribution of type 
of VA at HD start is shown in figure 1.
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There were no AV grafts used as first access during the study period. The reasons for 
TC use are shown in table 1.


2006 2007 2008
Emergent HD initiation 8 6 10
1° AVF failure 5 1 6
Shift from CAPD 5 4 12
Tab.1: Reasons for TC use 


There were 145, 120 and 125 hospital admissions in 2006, 2007 and 2008, respectively. 
Of these, 37.2%, 49% and 40.8 % were related to VA problems.


CONCLUSIONS: Despite our efforts, we failed to reduce TC use at HD initiation. Late 
referral and emergent initiation of HD is a constant problem in our population.Potential for 
improvement in this area include encouragement of early referral from general practitioners 
and a more detailed evaluation of the vasculature prior to AVF creation.
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Outcome of Temporary Hemodialysis Catheters: Results of a Prospective 
Study  Hafiz I. Ahmad, Muhammad Awais, Qasim Ali.  Department of 
Nephrology, Allama Iqbal Medical College /Jinnah Hospital, Lahore, 
Pakistan. 


Many underdeveloped countries continue to use temporary catheters (TCs) for 
chronic hemodialysis. Frequently, due to late presentation a fistula is not created/available. 
Additionally, the cost associated with the use of a tunneled catheter severely limits its use. 
Consequently, TC becomes a major form of initial vascular access (VA). No prospective 
study has yet examined the use of TCs in less than optimum conditions of developing 
countries. A limited availability of other initial forms of VA allowed us to prospectively 
examine this issue. TCs were placed under strict aseptic technique. Forty two catheters were 
placed over a period of three months. Four patients died due to unrelated conditions and three 
patients were lost to follow up. Out of 35 catheters 18, 14 and 3 catheters were placed in 
the subclavian, internal jugular (IJ) and femoral veins, respectively. 22/35(63%) developed 
sepsis/bacteremia within maximum 6 weeks of TC placement. TCs placed in the subclavian 
and femoral veins suffered the greater risk for sepsis/bacteremia (subclavian=61%, 
femoral=66%). Catheter-related sepsis/bacteremia was seen in 57% of the patients with an 
IJ TC. The organisms found on blood and catheter tip cultures were pseudomonas in 50%, 
MRSA in 33%, and E-coli in 17%. 6/35(17%) TCs developed dysfunction. 7/35 (20%) 
TCs were removed electively as a permanent VA became available.


Patients with sepsis required aggressive treatment with antibiotics and catheter removal. 
This study demonstrates that the risk of sepsis/bacteremia is extremely high with the use of 
TCs. TCs are associated with increased hospitalization, costs of medical care and morbidity. 
Strategies (Improved pre-ESRD care, timely placement of fistula, provision of Tunneled 
catheters) to minimize the use of TCs must be implemented.
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A n  U n u s u a l  C a s e  o f  A r t e r i o - Ve n o u s  F i s t u l a  R e s c u e : 
Lymphangioleiomyomatosis  A. Chronopoulos, F. Basso, P. Lentini, A. 
Brendolan, C. Ronco.  Nephrology, San Bortolo Hospital, Vicenza, Italy. 


Arterio-venous fistula (AVF) preservation is essential for the long-term successful 
management of hemodialysis patients. We present the case of a 44 year old woman 
who initially presented with an angiomyolipoma involving the renal hilum and vein and 
necessitating nephrectomy. She later developed ESRD of unclear etiology and initiated 
continuous ambulatory peritoneal dialysis (CAPD). Over the next several months she 
presented recurrent episodes of low-grade fever and abdominal pain which eventually led 
to the discovery of purulent salpingitis, pelvic peritonitis, retroperitoneal lymphadenopathy 
and a suspicious adnexal mass. After removal of the mass, characterised as an inflammatory 
lesion, a right AVF was created and she transferred from CAPD to hemodialysis. She 
continued to have intermittent episodes of fever and abdominal pain, and developed ascites. 
Concurrently to the abdominal picture, she developed a cough which was attributed to 
moderate to severe obstructive airway disease, as indicated by respiratory function tests. 
The pulmonary symptoms were not relieved by bronchodilators and antibiotics. Chest 
X-ray and echocardiography were negative at that time.


One year later she presented with dyspnea and visible neck pulsations. Echocardiography 
revealed right heart failure due to severe pulmonary hypertension (PHT). CT scan was 
negative for vena caval or pulmonary thrombo-embolism. An angiography showed severe 
stenosis in the efferent vein of the AVF. Even though AVF stenosis generally does not 
lead to PHT, AVF closure was considered at this time as no other etiology was readily 
apparent. Fortunately, a second analysis of the thoracic CT scan revealed the presence of 
cystic changes compatible with lymphangioleiomyomatosis (LAM). Vascular access (VA) 
was therefore preserved, and the AVF stenosis was left uncorrected, as it was considered 
protective for the lung.


This case underlines the importance of thorough AVF assessment before closure, as 
preservation of VA should always be aimed for. It also highlights the need to consider LAM 
in the differential diagnosis of a young woman with persistent obstructive airway disease, 
especially in the presence of renal angiomyolipomas.
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Needle Dislodgement from the Fistula Can Not Be Detected by the Venous 
Pressure Monitor  Gernot Schilcher, Werner Ribitsch, Hildegard Hafner-
Giessauf, Heinrich Horina, Peter Krisper, Hans Polaschegg.  Department of 
Nephrology and Hemodialysis, Medical University of Graz, Graz, Austria. 


Blood loss to the environment caused by needle dislodgement is a still unsolved hazard 
of hemodialysis treatment. Hemodialysis machines traditionally comprise a venous pressure 
monitor for detection of such a problem.


The purpose of the study was to identify accesses at risk for blood loss due to needle 
dislodgement despite venous pressure monitoring. The monitoring systems used detect 
needle slipping only if the access pressure is higher than the difference between the actual 
venous pressure and the lower venous pressure alarm limit.


Protocol:
With the beginning of dialysis the patient was put into supine position. Blood flow was 


stopped and the blood line clamped between the dialyzer and the venous drip chamber. 
Then, the blood line was removed from the venous clamp and the venous pressure recorded. 
Distances between access and floor level, as well as blood level in the venous drip chamber 
and floor level, were measured with a laser distance meter. In order to calculate the access 
pressure, the static pressure difference caused by the height differences was calculated and 
subtracted from the recorded venous pressure.


Results (81 p. 48 m, 33 f).
Upper arm Forearm Thigh
Fistula (33) Graft(25) Fistula(18) Graft(2) Graft(3)


0-20 mmHg 10 0 13 0 1
20-40 mmHg 12 0 3 0 0
>40 mmHg 11 25 2 2 2
Min mmHg 13 52 6 50 13
Max mmHg 51 105 48 90 53
Mean mmHg 30 69 19 70 30
Median mmHg 33 63 16 70 23
Table 1


Conclusion:
All grafts but one (thigh graft) presented pressures > 40 mmHg. A 40 mmHg difference 


between the actual venous pressure and the lower alarm limit appears to be a reasonable 
setting for everyday practice. However, only 28 % of native fistulas revealed pressures 
higher than the above mentioned level. Under this condition needle dislodgement from all 
grafts but only from a minority of native fistulas in our patient population might be detected. 
We alert physicians to take into account that the venous pressure monitoring might be an 
inappropriate tool for detecting venous needle dislodgement.
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Vascular Access in a Developing Country: A Snap Shot  Hafiz I. Ahmad, 
Muhammad Hussain.  Department of Nephrology, Allama Iqbal Medical College 
/Jinnah Hospital, Lahore, Pakistan. 


Chronic kidney disease culminating into end stage renal disease (ESRD) is on the 
rise globally. Hence, chronic dialysis population has been increasing steadily. Dialysis 
outcomes are directly related to the type of vascular access (VA) used to provide therapy. 
Late presentation, poor pre-ESRD care and patient reluctance are a few of many factors 
affecting the VA availability. No information regarding VA is available in literature/dialysis 
registry of Pakistan. At our academic medical center (1500 beds), we examined the VA in 
dialysis center. History was obtained about the use of catheters before an arteriovenous 
fistula (AVF) was created. Every patient was examined to assess the current status of AVF 
using validated clinical technique (Asif et al. CJASN 2007). Out of 58 prevalent patients, 
53(91%) started chronic dialysis with temporary dialysis catheters (TC). 5(9%) initiated 
dialysis with AVF. 19/53(36%) had one, 20(37%) had 2, 5(9%) had 3, 4(8%) had 4, 2(3%) 
had 5, and 3(6%) had more than 5 catheter insertions before AVFs were constructed. An AVF 
was successfully created in all of the patients. 14/58(24%) AVFs had evidence of outflow 
obstruction based on physical examination and 9/58(15%) had features of superior vena 
cava (SVC) obstruction. The positive aspect of whole analysis is that AVF is the form of 
permanent VA in 100% cases. Because of the costs of an arteriovenous graft or tunneled 
dialysis catheters the use of these forms of hemodialysis accesses was severely limited. In 
summary, approximately 25% of the AVFs have evidence of outflow obstruction including 
central venous stenosis. This has a direct negative impact on dialysis quality and hence 
the outcomes. VA surveillance programs focusing on the detection of stenosis and their 
management are desperately needed.
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Unexpected Life-Threatening Complication of Continuous Veno Venous 
Hemofiltration Due to Catheter Position  I. Bobek,1 A. Chronopoulos,1 
R. Vofkori,2 A. Vörös,3 N. Lovas,4 C. Ronco.1  1Nephrology, San Bortolo 
Hospital, Vicenza, Italy; 2Intensive Care, Uzsoki Hospital, Budapest, Hungary; 
3Haematology, Szt. Laszlo Hospital, Budapest, Hungary; 4Surgery, National 
Health Center, Budapest, Hungary. 


In this case report we present an unexpected complication of continuous veno 
venous haemofiltration (CVVH) treatment. A young aplastic patient with acute myeloid 
leucemia was admitted to our intensive care unit because of severe sepsis and multiple 
organ failure including acute respiratory distress syndrome and acute renal failure, for 
which we performed CVVH. A standard two lumen central venous catheter (CVC) with 
contra-laterally arranged inlet and outlet openings was placed in the left subclavian vein 
by an experienced physician without ultrasound guidance. The procedure was uneventful. 
However, the catheter had to be pulled back about 4 mm before the start of CRRT to 
obtain an optimal arterial blood flow. CRRT initiated with normal arterial, venous and 
transmembrane pressures, and without any alarms ringing. The patient then unexpectedly 
developed circulatory shock and a massive left hemothorax was immediately recognised. 
We then realised that the distal tip of the catheter had probably been pulled from the 
lumen of the vein into the pleural space. From that position the catheter maintained good 
arterial blood flow but venous blood returned into the pleural space from the distal tip of 
the catheter. We were not alerted by any alarms because of the increased pleural pressure 
due to mechanical ventilation with high postitive end expiratory pressure.


Fortunately this complication was quickly recognised and actions were immediately 
taken to stop the CRRT and stabilise the patient. Our patient ended up making a full 
recovery after two more weeks of CRRT and a total of 92 days in our intensive care unit. 
This case highlights the fact that life threatening mechanical complications of CRRT can 
occur and go unnoticed because the machine’s alarms will not ring if the pressures remain 
within the safety limits.
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Retrograde Angiography and the Risk of Arteriovenous Fistulae Perforation  
Loay H. Salman,1 Marco A. Ladino,1 Donna Merrill,1 Arif Asif,1 Gerald A. 
Beathard.2  1Medicine, Division of Nephrology and Hypertension, University 
of Miami, Miami, FL; 2Austin Diagnostic Center, Austin, TX. 


Assessment of the inflow segment of an arteriovenous fistula is mandatory for optimum 
access evaluation. Retrograde angiography (RA) is routinely used to image this region of 
the access system. Traditionally, RA is performed by manually occluding the outflow track 
of an arteriovenous fistula (AVF) and forcing the radiocontrast into the inflow segment 
against arterial pressure. While this technique is largely successful in visualizing the juxta-
anastomotic region, anastomosis and a portion of the feeding artery, the approach carries 
a potential risk of vascular rupture between the occluded portion of the fistula and the 
anastomosis. This article presents six cases of fistulae that suffered vascular rupture during 
RA. In three cases, vascular damage occurred prior to the application of angioplasty. The 
remaining cases suffered perforation after angioplasty. Balloon tamponade was successful 
in salvaging two fistulae. Another AVF with a perforation did not require any intervention 
to maintain flow. The complication was successfully managed in one AVF by the insertion 
of an endovascular stent graft. Two fistulae were lost due to vascular damage. This report 
demonstrates that RA performed by occluding the outflow track of an AVF to assess the 
results of angioplasty of an inflow stenosis can result in vascular rupture. There is a risk 


of such adversity even before the application of angioplasty in this region. It is suggested 
that the first of these be avoided and the later be done with care.
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Superior Vena Cava Obstruction Syndrome: A Sequel of Subclavian 
Hemodialysis Catheters  Hafiz I. Ahmad, Muhammad Hussain.  Department 
of Nephrology, Allama Iqbal Medical College /Jinnah Hospital, Lahore, 
Pakistan. 


The use of temporary dialysis catheters (TCs) as vascular access (VA) for chronic 
dialysis is very common in the developing countries. For the most part, this is due to an 
increased cost of tunneled hemodialysis catheters and reluctance on the part of Chronic 
Kidney Disease patients to have permanent dialysis access. With the increasing use of central 
venous catheters (CVC), particularly hemodialysis catheters, higher number of superior 
vena cava (SVC) obstruction syndrome is being observed, a condition previously related 
mostly to malignancies causing pulmonary/thoracic outlet obstruction. In this analysis, we 
report the incidence of SVC Syndrome in our chronic hemodialysis patients. Nine of the 
58 (15%) chronic hemodialysis patients had SVC Syndrome. Average number of catheter 
insertions was 4 in this group compared to the others without SVC Syndrome who had 
an average of 1.5 catheter insertions per patient. All of these had at least one subclavian 
catheter placed and 5/9 (56%) had at least 4 SC catheters. None of the patients who had 
only IJ catheters developed SVC Obstruction Syndrome. Wide spread use of both TCs 
and subclavian rout of catheter insertion are the cause of SVC Syndrome. This condition 
severely compromises the quality of dialysis and increases the morbidity and mortality. 
The use of catheters should be minimized and subclavian insertion should be avoided to 
reduce the incidence of SVC syndrome.
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New Fistula (AVF) Monitoring System by Time Pattern Data Analysis in 
Hemodialysis Patients (HD Pts)  Massimo Adorati Menegato,1 Pierpaolo 
Manzini,2 Giuseppe Fornasiero,1 Fabio Grandi.2  1Nephrology and Dialysis 
Unit, ASS Medio Friuli N. 4, San Daniele del Friuli, Italy; 2Hospal s.p.a., 
Bologna, Italy. 


Percutaneous angioplasty or early intervention on the vascular access (VA) drastically 
reduces the incidence of thrombosis and/or complete VA loss. An early impairment 
diagnosis represents a key issue. KDOQI guidelines recommend a monthly AVF evaluation 
by ultrasonography (measurements not compatible with frequent evaluations) or weekly 
assessment of static and dynamic venous pressure (VP, less predictive than ultrasonography 
inspite of evaluations by trends instead of single values).


The AVF status affects the extracorporeal circuit fluido-dynamics and ionic dialysance 
(iDy), which can be continuously monitored by data acquisition systems. The aim of this 
study was to compare the accuracy of AVF monitoring by standard method (SM) and a 
new tool (Vascontrol, VCtrl) able to analyze the time pattern of several parameters, such 
as arterial and VP, iDy, blood flow, Qb, and Hb on a two-week observational window to 
give out a functional AVF score.


Twenty HD pts (mean age 69.3±17 years, dialysis vintage 9.0±10.8 years) on a thrice-
weekly dialysis schedule (Qb: 300-350 mL/min) with native AVF were prospectively 
followed for 6 months.


SM was as follows: every two weeks HD pts were analyzed by stress test, ST (VP 
response to a 100 ml/min Qb step at the 2nd hour of dialysis and positive if ∆VP > 25%) 
or by recirculation if ∆VP < 25%, or by fistulography if recirculation was > 10%. The final 
evaluation was then recoded as good=0 or failed=1. Assessment by VCtrl was also done 
in the same period (score: good=0, alert=1, failed=2). There were 287 AVF assessments 
done by VCtrl and SM. The agreement was statistically significant p=0.0010 (Table1 39% 
sensitivity, 74% specificity). Recoding the VCtrl score with a threshold of 0.5 (positive all 
the values >0) we obtained a sensitivity of 75% (correct classification of impaired AVF) 
and a specificity of 74%. In conclusion, the VCtrl seems promising (non-invasive and 
without dedicated disposable) but it needs to be verified on prospective data in the light 
of the discriminant 0.5 threshold.


SM
VCtrl 0 1
0 169 9
1 50 13
2 9 14
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The Evaluation of Vascular Access State with One-Year Prospective Follow-
Up  Krzysztof Letachowicz,1 Waclaw Weyde,1 Waldemar Letachowicz,1 Dariusz 
Janczak,2 Jerzy Garcarek,3 Marian Klinger.1  1Department of Nephrology, 
Medical University, Wroclaw, Poland; 2Department of Vascular Surgery, Medical 
University, Wroclaw, Poland; 3Department of Radiology, Medical University, 
Wroclaw, Poland. 


INTRODUCTION/AIMS: It is proven that the skilled surgeon and regular monitoring 
have significant impact on successful vascular access creation and its functionality. The 
importance of these factors were analyzed in the group of HD patients. AVFs were made 
and supervised by devoted nephrologists
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METHODS: Among 213 HD patients 189 (89 %), 123 M and 66 F, 64.4±13.4 years 


old, were treated with use of native AVF for 33±38.9 months and observed prospectively 
for one-year. The regular physical examination of AVF was perfomed quarterly. Based on 
the evaluation and the fistula puncturing the patients were divided into SN I, DN I (without 
stenosis) and SN II, DN II (with stenosis) group.


RESULTS: The following types of AVF were employed: distal RCF in 122 (64.5%), 
proximal RCF in 43 (22.7%), UBF in 1 (0.5%), Gracz fistula in 14 (7.4%), BCF in 6 (3.2%) 
and BBF in 4 (2.1%) patients. No effect of age and comorbidities on the type of created 
access was found. There were no distinctions in the pattern of fistulas in diabetics and the 
elderly ≥75 years. However, higher percentage of SN AVF was noticed in women, 40.9 
% vs. 14.6 % in men (p<0.001). The state of AVFs at the start of observation is shown 
in Table.


Mean age M F Patients Thromboses
SN I 70.4±12 9 19 28 (15 %) 3 (11 %)
DN II 61.7±11 9 8 17 (9 %) 7 (41 %)
SN I 62.0±14 68 23 91 (48 %) 2 (2 %)
DN II 66.1±12 37 16 53 (28 %) 11 (21 %)


In 10 patients successful stenosis correction was performed (PTA in 2 and surgical in 
8 cases). The remained stenoses were left without intervention because acceptable fistula 
efficiency or lack of prospect for correction. During follow-up thrombosis occured in 23 
patients (12 %). AVF failure rate was higher in stenosis groups (p<0.001).


CONCLUSIONS: The use of native fistula employing all types and locations was 
possible in 89 % of the patients. During one-year prospective observation fistula thrombosis 
occurred in 12 % of the patients. The significant factor of fistula failure was uncorrectable 
stenosis.
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Optimizing the Management of Catheter Occlusions in Hemodialysis 
Patients  Ahmed S. Abdelmoneim,1 Lisa M. Miller,2,3 Sean Armstrong,2,3 
Manish M. Sood,2,3 Lori Wazny,3 Lavern M. Vercaigne.1,3  1Faculty of Pharmacy, 
University of Manitoba; 2Faculty of Medicine, Nephrology Section, University 
of Manitoba; 3Manitoba Renal Program, Winnipeg Regional Health Authority, 
Winnipeg, MB, Canada. 


Background: Hemodialysis catheter-related thrombosis compromises hemodialysis 
adequacy and increases the cost of care. Repeated administrations of alteplase in central 
venous catheters (CVC) typically produce only short-term benefits. An algorithm describing 
when and how to administer alteplase, with emphasis on earlier catheter replacement in 
specific cases, may optimize the management of CVC occlusions. The purpose of the 
study was to evaluate the efficacy of a new alteplase treatment algorithm to manage CVC 
occlusion.


Methods: This study has a prospective, pre/post intervention design. Baseline data on 
the use of alteplase was collected during Part I (first 3 months) of the study. In Part II, we 
are collecting similar data after the implementation of the new algorithm. Rates of alteplase 
use and CVC exchange per 1000 catheter days are the primary outcomes of the study.


Results: Of the 80 patients completing part I of the study, 51 patients (64%) were 
women and the mean age was 65 years (range 24-98). Diabetes (46%), hypertension (15%), 
and glomerulonephritis (8%) were the three most common etiologies for end-stage renal 
disease. Eighty-four percent of the patients were maintained on at least one antiplatelet and/
or anticoagulant medication. The CVC insertion site was primarily the right intrajugular vein 
(85%). Ninety-seven tunneled cuffed CVCs were used to deliver hemodialysis treatment, 
with a CVC exchange rate of 2.36 catheters / 1000 catheter days. Alteplase was prescribed 
361 times, 58% via a “dwell” method of administration and 42% using a “push” protocol. 
The rate of alteplase use was 50.14 alteplase administrations / 1000 catheter days. Thirteen 
patients (16%) utilized more than 64% of all the alteplase used.


Conclusions: There was a high rate of alteplase use in Part I of the study.
Comparative results from Part II of the study will be available by September 2009.


Disclosure of Financial Relationships: nothing to disclose 


PUB370 


Improving Fistula Rates through a Quality Improvement Work Plan 
(QIWP)  Michael E. Brier,1,2,3 George R. Aronoff.1,3  1Nephrology Division, 
Department of Medicine, University of Louisville, School of Medicine, Louisville, 
KY; 2Department of Medicine, Louisville Veterans Affairs Medical Center, 
Louisville, KY; 3Medical Review Board, Renal Network, Inc., Indianapolis, 
IN. 


Mortality is less in ESRD patients using an arteriovenous fistula (AVF). The Centers 
for Medicare and Medicaid Services (CMS) set an AVF goal rate of 66% for the US. In 
Mar 2008, that rate was 44.8% and 46.3% for ESRD Network 9 (Indiana, Kentucky, Ohio) 
and Network 10 (Illinois) respectively, representing about 37,500 patients in 541 dialysis 
units. CMS tasked Networks 9 and 10 to improve this rate by 4% by Mar 2009. A QIWP 
targeted 174 facilities that did not have a vascular access coordinator for the following 
interventions: perform a root cause analysis and develop intervention strategies (Plan 
analysis) to increase AVF rate, attend a learning session and an internet based WebEx 
conference. Data were collected in Mar (baseline), Jun, Sept, Dec 2008 and Feb 2009 
(final) at completion of the QIWP. The data are shown below as the final increase in AVF 
and the percent of facilities completing each task.
Network Number of Facilities Increase in AVF Plan Analysis Webex Learning Session
9 124 2.79% 51.6% 21.0% 29.8%
10 50 6.73% 54.0% 18.0% 26.0%


Only about half of the targeted facilities elected to participate in any Network AVF rate 
improvement activities. Comparisons were made on the change in percent of AVF from 
Mar 08 to Feb 09 using a univariate analysis of variance with the fixed factors: Network (9 
or 10) (p=0.008), submission of a work plan (p=0.660), attendance of a WebX (p=0.998), 
and attendance of a learning session (p=0.042). The change in the facility population was 
entered as a covariate (p=0.192). A post hoc analysis showed that the total number of tasks 
completed did not affect AVF rate. This QIWP was more successful in Network 10. The 
change in AVF rate was significantly related to attendance at the Learning Session, but not 
to submission of a Work Plan or participation in a WebX.


We conclude that active learning activities influence practice behaviors more effectively 
than passive learning opportunities.
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TEGO Connectors Compared to Citrate Lock in Non-Tunneled Catheters 
in Acute Hemodialysis  Sunil George, Amit Kamra, Varun Kumar, Nand K. 
Wadhwa.  Nephrology, SUNY, Stony Brook, NY. 


Thrombosis of hemodialysis (HD) catheters compromises dialysis adequacy and 
may limit catheter survival. To promote catheter patency during the interdialytic period, 
citrate is an alternative to heparin as a locking agent in patients at risk for heparin induced 
thrombocytopenia or bleeding. The TEGO (ICU Medical) is a neutral displacement 
connector, so when the blood tubing is removed from the TEGO, there is no reflux of 
blood into the catheter lumen, thus eliminating the need for a locking agent. All patients 
with non-tunneled HD catheters received TEGO connectors with saline locking for acute 
HD from September 2008 to May 2009. This data was compared to a historical group that 
used citrate (ACD-A 2.93%) as a locking agent without TEGO connectors from March 
2008 to August 2008. Citrate was used in 122 dialysis treatments in 10 patients (8 M, 2 
F, mean age-72 years). The TEGO connector was used in 119 dialysis treatments in 15 
patients (10 M, 5 F, mean age-62 years). The TEGO was connected to the catheter and 
blood tubing at the start of HD on day one and kept in place for the span of three dialysis 
treatments. The data was collected on catheter maneuvering, alteplase use, and catheter 
dysfunction. Maneuvering was defined as the reversal of lines or any change in patient 
position to obtain prescribed blood flow rate. Alteplase 2 mg was instilled in catheters 
with venous pressure >250 mm Hg, blood flow delivered <200 ml/min or arterial pressure 
<-250 mm Hg. Catheter dysfunction was defined as blood flow rate <300 ml/min, arterial 
pressure <-250 mm Hg or venous pressure >250 mm Hg, inability to aspirate blood freely 
and frequent pressure alarms. Data is summarized below:


Tego (n=119) Citrate (n=122) P Value
Maneuvering 27 (23%) 24 (20%) 0.56
Alteplase 9 (7%) 6 (5%) 0.39
Dysfunction 21 (18%) 16 (13%) 0.33
Mean URR 71.0 % 67.9 % 0.03
Mean iCa+ (mg/dl) 4.49 4.55 0.58


Catheter maneuvering, alteplase use and catheter dysfunction were similar in both 
groups. Preliminary data suggests that TEGO connectors with saline lock may be an 
alternate choice to citrate in patients undergoing HD in the acute setting with non-tunneled 
catheters.
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Comparison of Locking Agents in Tunneled Hemodialysis Catheters  Amit 
Kamra, Sunil George, Varun Kumar, Nand K. Wadhwa.  Nephrology, SUNY, 
Stony Brook, NY. 


In hemodialysis (HD) patients with catheters as vascular access, heparin or citrate 
is routinely used as a locking agent to maintain catheter patency. Potential risks with 
heparin include heparin induced thrombocytopenia and bleeding while citrate can cause 
hypocalcemia and cardiac dysrhythmias. An alternative for HD catheter locking is the 
TEGO connector (ICU Medical), a neutral displacement connector eliminating the need for 
a locking agent. The present study compared TEGO and saline locking with conventional 
heparin and citrate locking in tunneled HD catheters in patients undergoing HD. All patients 
received TEGO connectors with saline locking at our institution from Sept. 2008 to May 
2009. This data was compared to historical groups that used either heparin (5000 u/ml) 
or citrate (ACD-A 2.93%) as a locking agent from Mar. 2008 to Aug. 2008. The TEGO 
connector was used in 456 HD treatments (Tx) in 43 pts (25M,18F). Heparin was used 
in 211 HD Tx in 15 pts (9M, 6F) and citrate was used in 121 HD Tx in 15 pts. (7M, 8F). 
The TEGO was connected to the catheter and blood tubing at the start of HD on day one 
and kept in place for the span of three dialysis Tx. Data was collected on maneuvering, 
alteplase use, and catheter dysfunction. Maneuvering was defined as the reversal of lines 
or change in patient position to obtain the prescribed blood flow rate. Alteplase 2 mg was 
instilled in catheters with venous pressure>250 mmHg, arterial pressure<-250 mm Hg, or 
blood flow<200 ml/min. Catheter dysfunction was defined as blood flow rate<300 ml/min, 
arterial pressure<-250 mm Hg, venous pressure>250 mm Hg, inability to aspirate blood 
freely and frequent pressure alarms. The data (mean) is summarized below:


TEGO(n=456) Heparin(n=211) Citrate(n=121) TEGO v Heparin 
(P-value)


TEGO v Citrate 
(P-value)


Maneuvering 11.6% 16.6% 19% 0.08 0.03
Alteplase 2.8% 8.1% 5.8% <0.01 0.12
Dysfunction 8.7% 10% 9.9% 0.62 0.70
URR 73% 73% 71% 0.94 0.27
ICa (mg/dl) 4.66 4.47 4.34 <0.01 <0.01
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Prelimary data suggests that TEGO connectors with saline lock may be an alternate 
choice to heparin or citrate in patients undergoing HD with tunneled catheters.
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Vascular Access Flow and Mortality in Hemodialysis Patients  Laura 
Rosales, Li Liu, Len Usvyat, Dayvett Ulloa, Rosio Ramos, Maria Tarallo, 
Peter Kotanko, Mary Carter, Nathan W. Levin.  Renal Research Institute (RRI), 
New York, NY. 


A well functioning vascular access guarantees hemodialysis (HD) adequacy. However, 
high access flow (Qa) could increase cardiac burden. We hypothesize that Qa>1000 ml/
min could be associated with increased mortality in HD patients (pts).


Retrospective demographic & Qa data was collected in HD pts who started HD between 
Jan 1, 2004 & Oct 30, 2008 in RRI facilities. Pts with Qa measured by Online Clearance 
within 90 days from start of HD with arterio-venous fistula or grafts as primary access 
were included. Mean Qa was computed from first available Qa to Dec 31, 2008 or when 
pts switched to permanent catheter (defined as >90 days).


Data on 907 pts (66% males, 63.2 ±14.4 yrs old) was analyzed; 54% diabetic; 42% 
Black; 52% White. Average Qa was 1051.9 ± 404.1. 11.5% pts had Qa <600 ml/min, 39.9% 
600-1000 ml/min & 48.5% had Qa >1000 ml/min.


Using Kaplan-Meier survival analysis, pts with Qa<600 ml/min had worst survival 
with a mean time to death of 955 days (95% CI: 850-1,060) while pts with Qa 600-100 ml/
min had best survival with mean time to death of 1,424 days (95% CI: 1,358-1,490). Pts 
with Qa>1000 ml/min had mean survival time of 1,344 days (95% CI: 1,252-1,435). The 
differences between groups with Qa<600 and Qa: 600-1000 / Qa>1000 were significant 
(p<0.05) but not between Qa: 600-1000 & Qa>1000 and Qa>1500 compared to Qa>600-
1500.


In a Cox model adjusted for age, race, gender, diabetes, analysis between the groups 
of Qa still shows that Qa<600 has worse outcomes than Qa>600.  Similar results were 
obtained by normalizing the Qa to patients’ body surface area.


We conclude that high Qa as defined is not associated with mortality and confirm that 
low Qa is detrimental. Qa>1500 may be adventageous. The natural history shows that Qa 
rate wanes over time at the same degree as Qa of 600-1000 ml/min.
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Analysis of an Arteriovenous Fistula (AVF) in a Murine Model of Sickle Cell 
Disease (SCD)  Karl A. Nath,1 Julio P. Juncos,1 Lu Kang,1 Anthony J. Croatt,1 
Zvonimir S. Katusic.2  1Division of Nephrology, Mayo Clinic, Rochester, MN; 
2Department of Anesthesiology, Mayo Clinic, Rochester, MN. 


SCD is associated with a propensity towards vascular disease, thrombosis, and kidney 
disease. SCD is also associated with abnormal vascular reactivity. An AVF not only provides 
a model of venous injury, but by markedly increasing arterial flow, an AVF affords a model 
for examining the adequacy of vasorelaxant responses. Using a murine model of SCD, 
we examined the effect of the SCD milieu on an AVF. The murine model of SCD is on a 
C57Bl/6 background and is homozygous for the murine β-globin deletion and carries two 
transgenes, αHβS and αHβS-Antilles. The AVF was created by anastomosing the right common 
carotid artery into the right external jugular vein; the contralateral intact vessels served as 
controls in wildtype and SCD mice. Four weeks after the creation of the AVF, the AVFs 
in all 11 wildtype mice were patent, whereas 3 out of 10 AVFs in SCD mice exhibited no 
flow through the AVF (P=0.09). Measurement of arterial flow demonstrated no difference 
in carotid artery flow in the contralateral intact vessels in wildtype and SCD mice, whereas 
flow through the AVF in SCD mice was significantly lower than that observed in wildtype 
mice (4.72 ± 0.49 vs 2.47 ± 0.77 ml/min, P<0.05). Characterization of genes relevant 
to venous injury revealed induction of the procoagulant, proinflammatory gene PAI-1 
(25.1 ± 3.0 vs 42.2 ± 7.1, P<0.05), and the vasorelaxant and cytoprotective gene, heme 
oxygenase-1 (7.2 ± 1.0 vs 29.5 ± 10.1, P<0.05), in the venous segment of the AVF in SCD. 
In summary, we demonstrate that SCD exerts adverse effects on an AVF model, predisposing 
towards premature closure and a reduction in arterial flow through the AVF. These studies 
demonstrate the impaired vasorelaxant response of the vasculature in SCD when arterial 
flow is increased. We suggest that this AVF model provides an approach to study vascular 


disease and thrombosis in SCD, and may provide pathobiologic insights regarding vascular 
access dysfunction in patients with SCD who require maintenance hemodialysis.


Disclosure of Financial Relationships: nothing to disclose 


PUB375 


Venous Elastography: Validation of a Novel High Resolution Ultrasound 
Method for Measuring Vein Compliance  Rohan Biswas,1 Prashant P. 
Patel,1 Dae Woo Park,1 Thomas J. Cichonski,1 Michael S. Richards,2 Jonathan 
M. Rubin,2 James Hamilton,3 William F. Weitzel.1  1Department of Internal 
Medicine, University of Michigan, Ann Arbor, MI; 2Department of Radiology, 
University of Michigan, Ann Arbor, MI; 3Pixel Velocity Inc., Ann Arbor, MI. 


Background: Preoperative venous mapping can decrease early failure rates and increase 
patency rates of arteriovenous fistulae (AVFs). Use of high-resolution ultrasound combined 
with speckle tracking algorithms can provide superior spatial resolution and accuracy than 
conventional ultrasound. We investigated the use of this method as a tool to obtain an 
accurate quantitative measure of venous mechanical properties and vein compliance in a 
subject with end-stage renal disease.


Methods: The subject was a 63-year-old man nearing ESRD. Ultrasound data was 
collected by observing the dilation of the cephalic vein at the wrist as a sphygmomanometer 
was inflated. Collected data were processed off-line using speckle-tracking algorithms to 
determine strains of specific regions of interest (ROIs). These data were compared to finite 
element analysis (FEA) computer simulated data.


Results: The left and right ultrasound ROIs show strain values in the range of 25–35%, 
in accordance with the FEA computer model. Top and bottom ROI ultrasound strain values 
were 5-15% compared to 30% in the FEA computer simulation, however, the b-scan image 
showed tethering of fascial planes to the upper and lower edges of the vein wall. The top 
and bottom ultrasound ROIs showed lower strain values consistent with boundary effects 
of the fascial planes.


Conclusion: Overall strain patterns from the ultrasound image were consistent with 
the patterns observed using FEA modeling. High correlation values support a high level of 
confidence in accurate imagee tracking. The local variation in vein wall strain demonstrated 
the ability of high-resolution speckle tracking to distinguish subtle differences in mechanical 
properties that may be helpful in pre-operative assessment. The results of this study suggest 
that phase-sensitive ultrasound speckle-tracking can provide high-resolution and spatially 
accurate maps of vein-wall mechanics.
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Hemodialysis Access Thrombosis: A Two Year Study  Simon Winn, Josie 
Murphy, Andrea Whitmore, Maggi Steele, David Makanjuola.  Renal unit, St. 
Helier Hospital, Carshalton, United Kingdom. 


Introduction:
The South West Thames renal unit has 631 haemodialysis patients. In the period 


2007-2009, among 519 patients/month, there were 196 clotting events in 152 patients. 
Data from patient records and dialysis databases was collected on a speficifically defined 
proforma and anslysed.


Aim:
To identify factors which might predict patients at greater risk of access failure.
Results:
The average age at access creation was 59yrs. 29% of the episodes occurred in patients 


with pre-emptive vascular access, 70% in patients already on hemodialysis and 2% in 
patients receiving peritoneal dialysis.


Time from creation of access to thrombosis ranged from 0 to 8712 days (mean 578days, 
median 212days). 9% were immediate failures (<48h), 8% early failures (<30days). 6% 
had no identifiable comorbidity, 76% had 1-2, and 18% >2 comorbidities. Fifty three 
patients (27%) were diabetic.


We compared patients who had a single (group A) versus multiple (group B) episodes 
of thrombosis (see Table 1).
Table 1


GROUP A GROUP B
Mean age (yrs) at creation of access 63 56
Diabetes 27% 36%
Male 56%
Co-morbdity score 0 (%) 8% 0%
1 (%) 69% 96%
2 (%) 23% 4%
AV grafts (%) 19% 65%
Early failure (%) 17% 35%
Comparison of groups A and B


25 patients (16%) had repeated thrombotic episodes (16 patients twice, 7 patients 
between 3 and 7 times). In group B, 35% experienced early access failure as compared 
with 17% in group A. 65% of episodes in group B were in AV grafts and 19% in group A. 
None of the patients in group B had vascular access fashioned pre-emptively, as compared 
with 45% in group A.


Conclusion: The cohort of patients with repeated clotting episodes were younger than 
the overall study population. Thrombosis occurred earlier after creation and there was a 
greater predominace of AV grafts. These data lend support to the fact that fistulae are to 
be preferred over grafts, and that pre-emptive creation of access offers additional benefits 
with regard to access survival.
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Endovascular Procedures on the HeRO™ Access Device  Aris Q. Urbanes, 
Gerald Beathard, Gopi Ahuja.  Lifeline Vascular Access, Vernon Hills, IL. 


Purpose: In the challenged dialysis patient who has depleted peripheral vascular options, 
does not have suitable vessels or whose central venous circulation is compromised, the 
HeRO™ access device may provide an alternative circuit. We present patients dialyzing 
via the HeRO™ device who were seen at vascular access centers for access dysfunction 
and the findings and interventional procedures performed on them.


Methods: The HeRO™ access device is a continuous flow circuit comprised of two 
contiguous segments. The ePTFE (graft) portion is anastomosed to the artery and connected 
to a silicone catheter (outflow) portion via titanium connector. This is a retrospective study 
of 11 patients identified through the EHR.


Results: A total of 23 procedures were performed on 11 patients, including 8 diagnostic 
angiograms, 2 angioplasties and 13 thrombectomies. Of the 13 thrombectomies, 2 patients 
underwent 4 thrombectomy procedures each. The most common complaint among 
the patients with negative angiograms was “pulling clots” and “difficult cannulation.” 
Two patients had Vectra™ grafts that were anastomosed to the HeRO™ device. In both 
instances, the stenotic lesion was found to be the Vectra™-to-HeRO™ anastomosis and 
was successfully angioplastied using a 6x40 high-pressure balloon. Another patient that 
presented for thrombectomy thrice, no stenotic lesions were found. The recurrent failure is 
likely related to inflow from low cardiac output or atherosclerosis. All thrombectomies were 
performed using standard endovascular thromboaspiration techniques and taking care to 
remove as much clot as possible from the circuit before establishing flow. In no instance was 
a mechanical thrombectomy or wall-contact device employed. One patient that presented 
had a segment of pre-existing brachiobasilic AVF anastomosed to the HeRO™ device. 
This anastomosis was stenosed and successfully angioplastied using standard endovascular 
techniques. Another patient with bleeding/difficult cannulation was found to have 80% 
intra-graft stenosis, and successfully treated with standard endovascular techniques.


Conclusion: Interventional nephrologists need to be aware of the techniques employed 
in the endovascular treatment of HeRO™ device dysfunction.
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The Importance of Patient Satisfaction Measurement in the ESRD Patient 
Undergoing Interventional Procedures  Gerald A. Beathard, Aris Q. Urbanes, 
Terry Litchfield.  Lifeline Vascular Access, Vernon Hills, IL. 


Background:
Interventional patient satisfaction research is important in ESRD patients because 


hemodialysis, the most common treatment, involves multiple exposures to treatment 
centers and staff. The current study investigated dialysis access center patient satisfaction 
in dimensions such as environment, staff professionalism, and referral probability. In 
addition to the newly mandated KDQOL survey for all ESRD patients, satisfaction is an 
important dimension of care.


Materials and Methods:
All patients currently undergoing interventional treatment at select access centers were 


identified for selection. 16,509 patients were mailed a validated survey instrument (Ware 
VSQ) addressing satisfaction of the treatment center’s service. The survey is available in 
Spanish and English. The survey was scored on a 5-point likert scale (1 being ‘excellent’ 
and 5 being ‘poor.’). The survey also addressed previous procedures at other locations, and 
their subjective comparison rating to the current treatment center.


Findings
3,465 responses were received. Response rates varied from 8% to 58%. Results 


indicated an overall 91% satisfaction (very good or excellent ratings, mean response: 1.46). 
Appointment waiting time received (77%, 1.9) satisfaction. Staff personal manner received 
(93%, 1.3). Phone service had 87% (1.6) satisfaction. Interventional time spent received 
86% (1.6) satisfaction, procedural explanation received 89% (1.5) satisfaction, and staff 
technical skills received 92% (1.4) satisfaction.


72% patients received interventions in facilities other than the surveyed access centers. 
In this population, 75.5% (average score: 1.8) rated their experience as better than previous 
access related procedures.


Conclusion
Assessment and promotion of patient satisfaction is important for treatment 


professionals. High scores given to staff could account for the high satisfaction, as patients 
spend large amounts of time with them. Measurement of satisfaction in any facet of care in 
the ESRD patient is important to ensure the most effective patient care is being delivered 
in any setting.
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Use of Antibiotic Locking Solutions To Decrease Hemodialysis Catheter 
Related Bacteremia: Long-Term Impact on CRB Rates and Bacterial 
Resistance  Kotagal Shashi Kant,1,2 Mahmoud T. El-Khatib,1,2 Heather J. 
Duncan.1,2  1Nephrology and Hypertension, University of Cincinnati College of 
Medicine, Cincinnati, OH; 2Dialysis Clinic, Inc, Cincinnati, OH. 


Catheter related bacteremia (CRB) and sepsis remain a source of morbidity and 
mortality in the hemodialysis (HD) population. We have reported previously a sustained 
reduction in CRB in an HD unit utilizing an antibiotic locking solution (ALS) of gentamicin 
and heparin. Despite these and other, randomized control trials, concerns have been 
raised about antibiotic resistance. Center for Medicare and Medicaid Services (CMS) has 


prohibited routine prophylactic ALS use. In a community-based dialysis unit, positive 
blood cultures from all patients (with and without catheters) were analyzed for resistance 
to gentamicin.
CRB organisms and resistance
Time Period Antibiotic Lock Solution Gram Neg organisms Gram Pos organisms
2/1/05 - 1/31/06  
(Period 1)


Gent 5mg/mL  
(CRB=0.68/1000 cath days) 2 (gent resistance = 0) 17 (gent resistance = 4)


2/1/06 - 1/31/09  
(Period 2)


Gent 2.8 mg/mL ( 
CRB=0.48/1000 cath days) 0 37 (gent resistance = 1)


Blood cultures were drawn for fever, chills, exit site or needle site abnormalities. 5 cases 
of Gent resistance were documented during the entire course, all in Gram positive cocci 
(GPC). However, the incidence of GPC showing Gent resistance decreased substantially 
in Period 2. No Gram negative organisms had Gent resistance.


There have been no cases of gentamicin toxicity.
The higher prevalence of Gent resistance in Period 1 may be due to extraneous patient 


factors such as prior antibotic therapy or hospital of origin. We conclude, based on our 
experience of four years, that the Gent ALS is safe, and not associated with a increased 
incidence of Gent resistant organisms.
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The Influence of Antiphospholipid Antibodies on the Prevalence of Graft 
Dysfunction and Thrombotic Events in Dialysis Patients  Muhammad Y. 
Jabri, Basma Al-Nahlawi, Joel Topf.  Division of Nephrology, St. John Hospital 
and Medical Center, Detroit, MI. 


Antiphospholipid syndrome (APS) is characterized by both arterial and venous 
thrombosis and pregnancy related morbidity. Even in patients without APS, increased titers 
of antiphospholipid antibodies (APL) have been associated with coronary disease, strokes 
and pulmonary embolism. APL can be primary or secondary or other diseases such as 
hepatitis C and HIV. Some forms of secondary APL have not been associated with morbidity. 
End-stage renal disease and advanced CKD has been associated with high prevalence of 
APL but whether these antibodies are associated with vascular thrombosis is unknown.


We used a database of patients with high titers of APL discovered while the patients 
were in stage 5 CKD prior to starting dialysis or receiving a dialysis access. Patients with 
other causes of APL (lupus, hepatitis and HIV etc.) were excluded from the cohort. We 
examined the health and graft outcomes of these patients once they started dialysis to 
determine if APL are associated with vascular thrombosis. The primary outcome is the 
number and type of thromboocclusive events.


Subjects from the initial cohort who subsequently initiated dialysis were eligible for 
this study. Information on dialysis access dysfunction, and other thrombotic conditions 
was gathered by patient interview and chart review.


Of the 50 patients initially screened for APL 25 (13 APL positive and 12 APL negative) 
were available for this analysis. Reasons for exclusion were death prior to dialysis (11), 
transplant (9) not on dialysis (2) and refusal (3). The cohort was diverse with respect to 
race (11 African American, 11 Caucasians, 3 Asians), gender (15 male, 10 female) and 
age (mean 60, range 28-91).


Comparisons between aPL + and – were analyzed by t-test. No difference was found 
in the number of graft thrombosis or stenosis. No difference was found in the number of 
heart attacks or strokes.


Though the sample is small, it does not appear that the high titers of APL found in 
dialysis patients predisposes them to graft dysfunction of cardiovascular morbidity.
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Unexplained Exudative Pleural Effusion in Chronic Peritoneal Dialysis 
Patients  Chi-Bon Leung,1 Bonnie C. H. Kwan,2 Kai-Ming Chow,1 Wing-Fai 
Pang,1 Philip K. T. Li,1 Cheuk-Chun Szeto.2  1Department of Medicine & 
Therapeutics, Prince of Wales Hospital, Shatin, Hong Kong; 2Department of 
Medicine & Therapeutics, Chinese University of Hong Kong, Shatin, Hong 
Kong. 


Background Although the clinico-pathological entity of uremic pleuritis has long been 
recognized, its clinical significance remains poorly defined. Methods We retrospectively 
studied 82 chronic peritoneal dialysis (PD) patients who had pleural effusion. The pattern of 
diagnosis and clinical outcome are reviewed. Results Ten patients had overt fluid overload 
and thoracocentesis was not performed; 23 had other specific diagnoses. Fifteen had 
transudative effusion due to fluid overload 12 had unexplained transudative effusion, and 
22 patients had unexplained exudative effusion. The three-year actuarial survival was 40.9% 
and 83.3% for patients with unexplained exudative and transudative effusion, respectively 
(p = 0.012); technique survival was 18.2% and 75.0%, respectively (p = 0.013). For patients 
with unexplained exudative effusion, 11 patients had their PD regimen intensified; they had 
a trend of higher 3-year actuarial survival than those with their dialysis regimen unchanged 
(63.6% versus 18.8%, p = 0.08). Conclusion Unexplained exudative pleural effusion is not 
uncommon in chronic PD patients. These patients have a high mortality. Intensive dialysis 
regimen may offer some benefit and should be considered.
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Effect of Peritoneal Drainage on Fluid Balance in Infants after Cardiac 
Surgery  Elisa Ruano Cea,1 Philippe Jouvet,2 Suzanne Vobecky,3 Aicha 
Merouani.1  1Pediatric Nephrology Department, Hopital Sainte-Justine, 
University of Montréal, Montreal, QC, Canada; 2Pediatric Intensive Care 
Unit, Hopital Sainte-Justine, University of Montréal, Montreal, QC, Canada; 
3Cardiac Surgery Department, Hopital Sainte-Justine, University of Montréal, 
Montreal, QC, Canada. 


Fluid overload is a common complication following cardiac surgery in infants. 
Conservative management is often insufficient to adequately manage fluid balance. Dialysis 
can be used in severe cases, but may not be well tolerated. In such cases, peritoneal drainage 
could be an alternative option.


We report the case of a newborn who underwent surgical repair of a truncus arterius. 
Post-operatively, he developed right ventricular dysfunction as well as worsening fluid 
overload despite diuretic therapy. Peritoneal dialysis was started with a surgically placed 
Tenckhoff catheter and was stopped due to leaking and hemodynamic instability during 
dialysis. The catheter was then kept for continuous drainage. Culture of the peritoneal 
fluid remained sterile.


In order to determine the effect of peritoneal drainage, we compared daily urine output, 
fluid balance, renal function, and urine electrolytes during a study period including two 
weeks before and two weeks after removal of the drain. During this period, the patient 
remained stable (similar severity score ie PELOD score) with similar use of inotropic and 
furosemide medication.


Diuresis remained unchanged during the study period (2.6 ± 0.7 vs 3.1± 0.5 cc/kg/hr) 
with a consistently low urine Na/K ratio of less than 1. However, the mean daily fluid balance 
increased after drain removal from -11 ± 182 cc/day to +117 ± 169 cc/day. Renal function 
remained stable with a serum creatinine concentration of 40 ± 6 vs 45 ± 9 µmol/L.


This case report suggests that peritoneal drainage could positively impact the 
management of fluid overload in infants after cardiac surgery, neither impacting diuresis 
nor renal function. Further studies on similar patients are needed to confirm these 
hypotheses.
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Peritoneal Dialysis (PD) Is a Successful Treatment after Complete 
Hemodialysis (HD) Blood Access Failure Complicated with Superior Vena 
Cava Syndrome (SVCs)  Victor Burguera, Maite Rivera, Jose Ramón Rodriguez 
Palomares, Haridian Sosa Barrios, Javier Villacorta, Sara Jimenez Alvaro, Robert 
Marcen-Letosa, Jose Luis Teruel Briones, Carlos Quereda, Joaquin Ortuno.  
Nephrology, Hospital Ramon y Cajal, Madrid, Spain. 


SVCS is a rare but well known complication of permanent jugular and subclavian 
vein catheterization for HD. Permanent catheters has progressively increased amongst 
HD patients mainly if they are old, diabetic or have been HD for a long time. The increase 
in their use for HD and in the survival of dialysis patients contribute towards a growing 
observation of complications such as SVCs in HD patients. The SVCs constitutes a clinical 
problem and often represents a loss of vascular access for HD which traditionally has been 
managed through complex surgical revascularization. Endothelial injury, size and material 
of the catheter, barotrauma suffered by high pressure during the HD session, infections, 
added with hypercoagulability of some of these patients justify the stenosis and thrombosis 
in addition to an increased venous pressure caused by arteriovenous fistula or graft can 
produce a clinical picture of SVCs.


Aim: We present 3 patients with SVCs who were switched to PD due to complete 
HD blood access failure.


Patients and methods: 3 patients (2 female and 1 male) aged 67, 70 and 77 years 
with a mean follow up on HD of 47±18 months presented with typical SVCs after multiple 
central catheters. 2 were diabetic. SVCs was diagnosed according to clinical and radiological 
signs. As a whole, they received 7 right jugular catheters, 2 left jugular catheters, 1 left 
jugular permanent pacemaker and 7 arteriovenous fistulae. All patients had straight silicone 
Tenckhoff catheter. Icodextrine was prescribed in all.


Results: Mean follow up on PD :13 months. PD 24 h ultrafiltration was 1133±57 ml. 
Mean KT/V: 2.36±0.24. Clinical signs of SCVs corrected in all soon after initiate PD. Body 
weight remained stable (60.5 Kg vs 60.3 Kg).


Conclusion: We propose PD as a simple and cost-effective solution for patients SCVs 
associated to HD blood access failure.We want to stress the importance of create an early 
arteriovenous fistula in order to avoid dialysis catheters
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Successful Antibiotic Lock Therapy in Patients with Refractory Peritonitis  
Young-Ki Lee, Dong Hun Lee, Ji Eun Oh, Tae Jin Park, Young-Soo Song, Jong-
Woo Yoon, Hyung Jik Kim, Jung Woo Noh, Sung Gyun Kim.  Department of 
Internal Medicine, Hallym Kidney Research Institute, Hallym University, Seoul, 
Republic of Korea. 


Refractory peritonitis is defined as failure to respond to appropriate antibiotics within 5 
days in patients receiving continuous ambulatory peritoneal dialysis (CAPD). It should be 
managed by removal of the catheter to reduce morbidity and mortality. Bacterial biofilms 
commonly occur in peritoneal dialysis catheters, and develop high antibiotic resistance 
and catheter loss in some patients. In these patients, usual treatment of peritonitis using 
routine dosages of antibiotics based on routine culture results do not eradicate the bacteria 
in the biofilm. Recent studies suggested that the use of an antibiotic lock, in conjunction 
with systemic antibiotics, can eradicate hemodialysis catheter-related bacteremia while 
salvaging the catheter in two thirds of cases.


We experienced two patients receiving peritoneal dialysis who suffered from 
refractory peritonitis caused each by gram-negative bacteria: Acinetobactor baumannii and 
Stenotrophomonas maltophilia. These patients did not respond to appropriate intraperitoneal 
antibiotic therapy. We assumed bacterial colonization in the intra-abdominal portion of 
the catheter with biofilm. So patients were treated with antibiotic lock therapy in each 
exchange in addition to systemic antibiotic treatment. Antibiotic lock solution contained 
ceftazidime (10 mg/mL, 6 mL), heparin (2,500 units/mL, 3 mL), and normal saline (3 mL). 
After antibiotic lock therapy, the dialysate effluent cleared and abdominal pain gradually 
resolved. Antibiotic lock therapy with systemic antibiotics was continued for 10-18 days, 
and the peritonitis was completely resolved and no recurrence was observed.


This study suggests that antibiotic lock therapy in the treatment of refractory peritonitis 
can be an effective method without catheter removal.
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Clinical Investigation of Peripheral Endothelial Progenitor Cells in 
Peritoneal Dialysis  Kazuhito Fukuoka, Soko Kawashima, Shinnya Kaname, 
Yoshihiro Arimura, Akira Yamada.  1st Internal Medicine, Kyorin University, 
School of Medicine, Mitaka, Tokyo, Japan. 


[Background and purpose] In order to clarify the relationship between residual 
renal function and coronary vascular disease(CVD), we attempt to count the number of 
circulating endothelial progenitor cells (cEPCs) in peritoneal dialysis patients. The cEPCs 
were considered to work remodeling and repairement of endothelial injuries in various 
conditions, and the characteristics of these cEPCs show double positive cell-surface markers; 
CD34+, and KDR(VEGF-R2). We considered that, to prove the exact mechanism of CVD 
in peritoneal dialyais patients, it is neccessory to count the number of cEPCs using triple 
marker staining. [Methods] Mononuclear cells were prepared from the patients peripheral 
blood by ficoll centrifugations. Then the cells were stained with anti-human CD34 antibody 
conjugated with peroxidase and anti- human KDR(VEGF-R2) antibody conjugated with 
peroxidase. The double positive cells were counted by flow cytometry analysis. The 
statistical analysis was performed with unpaired study T analysis. [results] The cEPCs 
were counted 13 patients (12 men and 1 women, average age of 51.3±12.5). In our study, 
the number of cEPCs negatively related to duration of CAPD (y=-0.12x+18.9, R=0.451), 
serum beta-2 MG level, and positively related to residual renal function measured by 
weekly KT/V(y=0.62+0.1, R=0.52). However, in the groups low residual renal function, 
who treated with peritoneal dialysis and hemodialysis combined therapy, showed the higher 
number of cEPCs, suggesting the number of EPCs did not only reflects the renal function, 
but total urea clearance. Especially, the patients of peritoneal dialysis tend to show the 
larger number of cEPCs (NS). [discussion and conclusion] By using the cEPCs number 
as the markers, modifying the efficacy of peritoneal dialysis will contribute to prevent the 
progression of CVD and atherosclerosis complications
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Comparative Study between Percutaneous Techinique (Guided or Not by 
Radioscopy) and Traditional Surgical Approach for Peritoneal Dialysis 
Catheter Implant  Domingos Chula, Rodrigo Peixoto, Miguel Riella, Marcelo 
Nascimento.  Interventional Nephrology, Evangelic Medical School, Curitiba, 
Brazil. 


In Brazil only 10.6% of patients on dialysis are on PD. Technical problems and delaying 
for peritoneal catheter placement may contribute to explain this reality.


The aim of the present study was to compare the percutaneous catheter placement 
guided or not by radioscopy with the traditional surgical technique with regard to catheter 
survival, infectious and mechanical complications and to evaluate the impact of radioscopic 
on catheter outcome.


One hundred twenty one PD catheters were placed in 121 patients percutaneously 
without radioscopy guidance (Group P, n=53), percutaneously guided by radioscopy (Group 
R, n=26) and surgically placed (Group C, n=42). The patients were followed prospectively 
from June 1st 2006 to January 1st 2008. Infectious and mechanical complications were 
recorded as well as catheter survival.


Gender, age, BMI, previous abdominal surgeries and the prevalence of DM were not 
significantly different between the groups. With regard to noninfectious complications, 
the incidence of bleeding in the exit site was not significantly different between the three 
groups (p=0.77), as well as catheter dysfunction: 13.2% in Group P, 19.2% in Group R 
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and 26.1% in Group C (p=0.20). The exit site infection was observed in 15% of cases in 
Group P, 15% in Group R and 19% in Group C group(p=0.86). Furthermore, peritonitis 
was the most incident infectious complication in all groups. However, the incidence of 
peritonitis was not different between the three groups, with 32% in Group P, 23% in Group 
R and 38% in Group C (p=0.43). The total rate of peritonitis during the follow up period 
reached one episode/29.5months. In a Kaplan-Meier analysis, the survival catheter rate 
by the end of the follow up was 70% in Group P, 85% in Group R and 70% in Group C 
(Log Rank=0.88, p=0.95).


In conclusion, percutaneous implant guided or not by radioscopy, performed by 
a nephrologist, did not demonstrate to be inferior in terms of infectious, mechanical 
complications and survival as compared to the traditional surgical approach.The use of 
radioscopy had no impact on catheter outcome.
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CAPD Initial Experience in 131 Patients in Pakistan  Nauman Tarif,1 Tahir 
Shafi,2 Abeera Mansoor,3 Farkhanda Hafeez,4 Bilal Jamil,5 Jafar Naqvi,8 Zahid 
Rafique,1 Ghulam Abbas,6 Akhtar Ali,7 Muneeb Khan.7  1Medicine, Services 
Institute of Medical Sciences, Lahore, Punjab, Pakistan; 2Nephrology, Sheikh 
Zayed Hospital, Lahore, Punjab, Pakistan; 3Nephrology, Doctor’s Hospital, 
Lahore, Punjab, Pakistan; 4Pediatric Nephrology, Children’s Hospital, Lahore, 
Punjab, Pakistan; 5Nephrology, Aziz Tabba Hospital, Karachi, Sindh, Pakistan; 
6Nephrology, Bahawal Victoria Hospital, Bahawalpur, Punjab, Pakistan; 
7Nephrology, Lady Reading Hospital, Peshawar, NWFP, Pakistan; 8Nephrology, 
Kidney Center, Karachi, Sindh, Pakistan. 


Acceptance of continuous ambulatory peritoneal dialysis (CAPD) as a renal replacement 
therapy has not yet received its due share including Pakistan due to cultural, literacy and 
cost related issues. We here report the first experience of CAPD program using Stay Safe 
(Fresinius) in Pakistan started in 2004. Total of 131 patients were managed with CAPD 
during the last 5years. 80 (61%) were males and mean age was 47.87 ±24.32 (1.6-85, median 
55 and mode 65): years including 19 (14.5%) pediatric patients. Mean duration of CAPD 
among our patients was 8.8 ± 11.8 (9-59) months; majority 64 (49%)] enrolled only last 
year. Currently 49 (37%) are undergoing active CAPD. 82 (62.5%) patients dropped out 
of CAPD: 35 (27%) patients switched to hemodialysis: 3 due to cost, 5 due to recurrent 
peritonitis, 16 due to membrane related issues, 9 due to personal dissatisfaction and 2 due to 
non compliance. 15 (12%) under went renal transplantation. 30 (23%) patients died, 13 had 
cardiac death, 13 due to unknown cause and in other 4 due to dengue fever, discontinuation 
of dialysis, hepatic failure and stroke in each. In conclusion, surge in the number of patients 
in the last year suggests that CAPD acceptance has increased among Pakistani end stage 
renal disease patients. Majority of the drop outs were due to technical related reasons and 
measurment of adequacy and PET test in our patients will help understand the mebrane 
chracteristics better. Efforts in terms of patient and physician education will further increase 
the number of CAPD patients in Pakistan.
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Peritoneal Transport of Fluid and Sodium during Long Dwell with 
Icodextrin Solution  Anna Olszowska,1 Grzegorz Zelichowski,1 Jacek 
Waniewski,2 Joanna Stachowska-Pietka,2 Andrzej Werynski,2 Bengt Lindholm,3 
Zofia Wankowicz.1  1Department of Nephrology, Military Institute of Health 
Services, Warsaw, Poland; 2Institute of Biocybernetics and Biomedical 
Engineering, Polish Academy of Sciences, Warsaw, Poland; 3Department of 
Clinical Science, Intervention and Technology, Division of Baxter Novum and 
Renal Medicine, Karolinska Institutet, Karolinska University Hospital Huddinge, 
Stockholm, Sweden. 


The objective of the study was the evaluation of peritoneal fluid and sodium transport 
in patients (pts) treated with peritoneal dialysis using icodextrin as osmotic agent.


Methods:16 hours peritoneal dialysis dwell with 7.5% icodextrin solution was 
performed in 11 clinically stable pts (mean age 50,6±18,5; on CAPD 23,8±19,2 months). 
4 pts were high membrane transporters, 4 high-average and 3 low-average membrane 
transporters. The intraperitoneal dialysate volume (VD) was estimated from dilution 
of 125I-HSA with correction applied for its elimination from peritoneal cavity (KE) and 
samples volume.


Results: Fluid absorption rate, KE, was 0,68±0,38 mL/min, and the average 
transcapillary ultrafiltration rate was 1,40±0,36 mL/min. The intraperitoneal dialysate 
volume at the end of dwell was 2997,9±501,6 ml (range 2371,9 – 3887,4 ml). The mean 
concentration of sodium in dialysate and plasma significantly decreased, for dialysate 
from 134,7 +/- 2,5 mmol/L to 132,2 +/- 2,8 mmol/L (p<0,05) and for plasma from 137,8 
+/- 2,8 mmol/L to 135,1 +/- 2,9 mmol/L (p<0,05) respectively. The mean mass of removed 
sodium was 117,2 +/- 60,2 mmol.


Conclusions: Icodextrin induced slow, sustained ultrafiltration during the long dwell 
with high increase of dialysis fluid volume up to 16 hours. Adequate removal fluid and 
sodium with icodextrin solution in long dwell allows to achieve proper fluid and sodium 
balance in peritoneal dialysis.
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Effect of a Hemodialysis (HD) Session on Long Pentraxin-3 (PTX 3)  Silvia 
Oldani,1 Silvia Finazzi,1 Carlo Fedeli,1 Giorgio Graziani,1 Maurizio Gallieni,2 
Barbara Bottazzi,1 Salvatore Badalamenti.1  1Nephrology Unit, EAS, IRCCS 
Istituto Clinico Humanitas, Rozzano, Milano, Italy; 2Nephrology Unit, Ospedale 
San Paolo, Milano, Italy. 


Background. PTX3 and C-reactive protein (CRP) are proteins of the pentraxin super-
family. While an elevation of CRP during a HD session is well described, there are no data 
on PTX3 behavior and on its relationship with CRP


Aim. To evaluate changes in PTX3 during a dialysis session and their relationship 
with CRP plasma levels.


Methods. We enrolled 31 patients (14 males and 17 females) with a median age of 
69±11,14 years and a median time RRT of 66±85 months. PTX3 and CRP were assessed 
in HD patients, from the arterial needle, after the long dialysis-free interval before the 
beginning of HD (time-0), at the end of the treatment (time-1) and before undergoing the 
following HD (time-2).


Results. At time 0 PTX3 plasma levels were elevated in all patients in comparison 
with standard normal levels (<2 ng/ml). At time-1 PTX3 plasma levels were significantly 
increased compared with the baseline and at time 2 decreased to the level before the HD 
session. At time 0 CRP plasma levels were below detection levels ((0,1-1 mg/dl) in two 
third of patients and slightly increased in other patients. At time-1 CRP plasma levels 
significantly increased compared with the baseline but there were no differences before 
undergoing the following HD between time 1 and time 2.
[Table 1]


Time-0 P time 0 vs  
time 1 Time-1 P time 1 vs  


time 2 Time-2 P time 2  
vs time 0


PTX-3 ng/ml 7,10±4,2 P<0.001 12,19±6,8 P<0,001 5,98±3,83 P=0,144
CRP mg/dl 0,7±0,6 P=0,003 0,84±0,80 P=0,740 0,91±0,94 P=0,269
p-value <0.05 is statistically significant


Conclusions. PTX3 production during HD indicates that the HD procedure itself 
contributes to elevate PTX 3. The decrease of PTX3 compared with stable CRP plasma 
levels can indicate that the direct contact of blood cells with dialysis membrane can play 
an important role in determining PTX3 activation. Further studies are needed to confirm 
if PTX3 could be considered as a tool to detect bioincompatibility
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Development of Arterial Media Calcifications on Dialysis  Annibale 
Marinelli,1 Sandro Mazzaferro,2 Maria Teresa Ferrazzano,1 Luana Franceschelli,1 
Franco Della Grotta,1 Giovanni Michele Fabozzi,1 Pietro Sfregola,3 Piero 
Scarmozzino,1 Giuseppina Baudena.1  1Nephrology and Dialysis, Riuniti 
Hospital, Anzio, Rome, Italy; 2Nephrology and Dialysis, Sapienza University, 
Rome, Italy; 3Villa dei Pini, Dialysis, Anzio, Roma, Italy. 


Vascular calcifications are indipendent predictors of cardiovascular mortality. Arterial 
media (AMC) rather than intimal lesions (AIC) are associated with time of dialysis.


We have investigated 34 patients (17M/17F, aged 59±17 y) on chronic dialysis since 
at least five years (median 128 months), a sufficient time to develop calcifications. Patients 
with diabetes, acute infectious disease and in treatment with oral anticoagulant before the 
study were excluded.


C-reactive protein (CRP), hematocrit, albumin, calcium, phosphorus, intact PTH, 
colesterol, HDL, tryglicerides, LDL were recorded for one year. Insulin resistance was 
determined by homa-index.


B-mode ultrasonography of commun and superficial femoral arteries (for a lenght of 20 
cm from origin) (figure 1) were performed to detect intimal or media calcifications.


About 20% of HD subjects were free of vascular calcifications, expressed as AIC 
and/or AMC.


AIC (20 pts) was correlated with age (67±17 vs 47±12 y, p<0,001), AMC (21 pts) 
with CRP (1,22±1,13 vs 0,2±0,17 mg/dl, p<0,01). Drugs treatment, lipids and other risk 
factors were not different between the groups. A greater risk to develop media lesions 
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was evident in patients with CRP greater than 0,5 mg/dl (odds ratio 30, 95% CI 27,119 
- 32,881; p =0,003).


On multivariate logistic analysis of regression, CRP, after adjusting for other factors, 
was strongly associated with AMC (p<0,0001).


In conclusion, dialysis vintage was linked with medial calcifications only when a micro-
imflammatory state was present. In our study, the lacking association with bone turnover 
markers can be explained with a good control of these parameters.
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Comparison of Effects of Dabepoetin Alfa and Epoetin Alfa on Serum 
Edothelin-1 and Nitric Oxide Levels in Predialysis Patients  Hyun Hee Lee,1 
Woo-Kyung Chung,2 Sejoong kim.3  1internal Medicine, Gachon University, 
Inchon, Republic of Korea; 2Gachon University; 3Gachon University. 


Background
Based on previous study results, recombinant human erythropoietin intravenous 


administration results in high serum levels of endothelin(ET)-1 and blood pressure. 
Dabepoetin alfa has a longer half-life and demonstrated that intravenous(IV) and 
subcutaneous(SC) dose requirerments are comparable. this finding may allow dialysis 
patients receiving SC injection to switch to IV dosing on their convenience. a few data 
available, However, on the effects of darbepoetin alfa on serum ET-I, NOx and blood 
pressure. this study was conducted to compare the effects of darbepoetin alfa and epoetin 
alfa on serum ET-1, NOx and blood pressure in predialysis patients.


methods
30 stable ESRD patients who admitted for elective creation of peritoneal access were 


included. A single dose of epoetin alfa(100U/kg body weight) was injected and Blood 
pressure, ET-1, and NOx were serially measured before, 1hr, 6hr, and 24hr. After 4 weeks 
washout periods, they were readmitted for start of peritoneal dialysis and dabepoetin 
alfa, a same dose of epoetin alfa(200iu epokine=1ug dabepoetin alfa) was injected. Same 
parameters were measured serially.


Results
Serum levels of ET-1 before, 1hr, 6hr and 24hr after epoetin alfa (dabepoetin alfa) 


injection were 2.8(2.7), 2.82(2.79), 3.36(2.93),2.69(3.42) pg/ml respectively.
Serum levels of NOx before, 1hr, 6hr and 24hr after epoetin alfa (dabepoetin alfa) 


injection were 229(245), 233(206), 240(242), 252(233) umol/l respectively.
There were no significant differences in blood pressure, ET-1 and NOx levels between 


epoetin alfa and dabepoetin alfa groups.
conclusion
A single dose injection of dabepoetin alfa in predialysis patients, compared to epoetin 


alfa, showed no differences in ET-1, NOx and blood pressure. We need long term effects 
of intravenous administration of dabepoetin alfa in hemodialysis patients.
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Altered Lymphocyte Subsets Pattern Is Related to Kidney Function (GFR) 
but Not Dialysis Dose or Inflammatory Status in Chronic Kidney Disease 
(CKD) Patients (pts)  Sylvie Opatrná,1 Sylvie Dusilová-Sulková,2 Daniel 
Lysák,3 Ctirad Andrýs.4  1Medicine I, Charles Univ, Plzen, Czech Republic; 
2Gerontology Metabology, Charles Univ, Hradec Kralove, Czech Republic; 
3Hematooncology, Teaching Hospital, Plzen, Czech Republic; 4Immunology 
Allergy, Charles Univ, Hradec Kralove, Czech Republic. 


The aim of our study was to determine relation between GFR, inflammatory markers 
(Infl) /CRP, interleukin-6 (IL6), soluble receptor for IL6 (sIL6R)/ and lymfocyte subsets 
in CKD pts. Twenty CKD pts (median GFR= 0.35 mL/s), 18 HD, 18 PD and 20 healthy 
controls (HV) were examined. Subset of helper inducer CD4+T cells, cytotoxic suppressor 
CD8+Tcells, CD20+Bcells and CD3-/CD16+CD56+NKcells were identified by flow 
cytometry (Cytomics, Beckman Coulter, USA). IL6 and IL6R were determined by ELISA 
(RD Systems, Minneapolis, Minnesota, USA). Results are given in Tab 1. In CKD pts, 
significant correlation between GFR and CD3, CD8 and NK cells was demonstrated 
(Spearman test; rho = 0.52, 0.52 and 0.51 respectively, p<0.05 all). In HD or PD pts, no 
correlation to GFR or dialysis dose was found. Infl were significantly higher in all pts 
groups compared to HV. Except for negative correlation between IL6 and CD20 in HD (r=-
0.503, p<0.05) we were not able to demonstrate any relationship between the lymphocyte 
subsets and Infl. In conclusion, not only Infl but also lymphocyte subsets alterations are 
common in CKD stage 3-5 pts indicating profound and complex immune disturbance in 
these pts. These alterations are related to GFR in pts not yet on dialysis but not to dialysis 
dose in HD or PD or Infl.
Lymphocyte subsets


cells/uL HV CKD HD PD
CD4 834 616* 486* 790
CD8 764 328* 364 360*
NK 323 202 152 190
CD20 129 51* 51* 90*
median,Mann-Whitney test


Supported by MSM0021620819
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Oxidative Stress in Hemodialysis: The Role of Dialysis Method  Dimitrios I. 
Petras, Konstantinos K. Koutroutsos, George Chatzivasiliou, Ourania Karabogia, 
Michael Kollias, John Kakavas, John T. Papadakis.  Renal Unit, Hippokratio 
General Hospital, Athens, Greece. 


Introduction and aims: Oxidative stress has been found to contribute to the increased 
cardiovascular morbidity and mortality of hemodialysis (HD) patients. However, research 
data on the influence of dialysis modality on oxidative stress are limited. The purpose of 
this study is to assess the role of two distinct dialysis modalities on patients’ oxidative 
status during an HD session.


Methods: We enrolled 9 patients (6 male/3 female), aged 62,78+/-15,33 years, that 
underwent trice weekly maintenance HD for at least 6 months (median:40, range:14-108 
months). All patients were subjected for two consecutive fortnight periods (6 sessions/ 4 
hour duration), on low flux HD (lf-HD) and high volume (10lt/h) on-line Hemodiafiltration 
(ol-HDF), using polysulfone dialyzers (surface:1,8 m2). The oxidative status was evaluated 
by spectrophotometric measurement of hydroxyperoxides, (d-ROMs-test, Diacron), an index 
with proven accuracy. Blood samples were taken from each patient during the 6th session on 
each dialysis modality, at 0,15,120,240 minutes. Measured parameters also included serum 
C-reactive protein, white blood cell count and complement C3 and C4 components.


Results: The mean basal values of Hydroxyperoxides were within normal range (<300 
CARR units), while during dialysis sessions they increased slightly, but not significantly.
Table1
METHOD: 0 min 15 min 120 min 240 min
lf-HD 272,56+/-90,47* 286+/-96,8* 331,11+/-108,86* 298,22+/-88,31*
ol-HDF 282,44+/-103,74* 310,89+/-82,71* 327+/-115,81* 331,11+/-88,41*
* CARR units (+/- standard deviation) 


Concerning the other studied parameters, they did not fluctuate significantly during 
the dialysis sessions with either lf-HD or ol-HDF.


Conclusion: Our data indicate that, with the use of biocompatible dialyzers, neither 
the classic lf-HD nor ol-HDF influence significantly the patients’ oxidative stress during 
a single dialysis session.
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Sepsis in Peritoneal and Hemodialysis Patients: A 5 Year Single Centre 
Experience  Anand Vardhan,1 Angela Summers,2 Kirsty Dodgson,3 Alastair 
Hutchison.1  1Department of Nephrology, Manchester Royal Infirmary, United 
Kingdom; 2Renal Research Laboratories, Manchester Royal Infirmary, United 
Kingdom; 3Department of Microbiology, Manchester Royal Infirmary, United 
Kingdom. 


Sepsis causes significant morbidity & mortality in dialysis patients and is second 
only to cardiovascular disease in this respect. In the pre-dialysis stage patients are given 
information and education on dialysis modalities so that they may make an informed 
choice according to their circumstances to achieve the best outcome. There is a lack of 
published data comparing the incidence, nature and severity of sepsis between the two 
major modalities and misconceptions both amongst patients and carers can influence the 
decision making process.


We reviewed positive microbial culture results on all dialysis patients served by our 
hospital over the preceding five years. The annual average number of dialysis patients 
during this period was 170 on PD & 196 on HD of whom 38 were on home HD. A total 
of 2278 positive cultures were reported. 68% of the positive samples were from HD while 
32% were from PD patients. While there were 513 positive PD fluid cultures all from PD 
patients, 93.7% of the 1314 positive blood cultures came from HD patients. 140 different 
organisms were identified but the 5 most common in PD patients were coagulase negative 
staphylococci, coliforms, gram positive cocci-other, pseudomonas and staph aureus/MRSA. 
In HD the profile of the most frequently occurring organisms was similar but there was a 
significantly higher staphylococcus aureus and MRSA related sepsis.


Compared to patients on PD sepsis occurred significantly more frequently in our HD 
population. In a very large proportion of patients it manifested as a blood stream infection. 
This is most likely due to the use of dialysis catheters for vascular access. In addition staph 
aureus caused significantly more sepsis in the HD population and this may have an impact 
on outcome. Analysis is under way to compare sepsis free survival in each modality and 
clinical outcome of each septic event.
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Adiposity Is the Primary Determinant of Insulin Resistance in Chronic 
Hemodialysis Patients  Adriana M. Hung,1,2 Andrew Vincz,1 Cindy Booker,1 
Mary B. Sundell,1 T. Alp Ikizler.1,2  1Medicine, Vanderbilt University; 2CRCoE, 
GREEC, TVHS_Nashville VAMC. 


Insulin resistance (IR) is reported to be highly prevalent in chronic hemodialysis 
(CHD) patients. IR has also been associated with increased cardiovascular disease risk. 
Despite its obvious importance, the determinants of IR in CHD patients has not been 
examined in detail. In the general population and in CKD patients not on CHD, fat tissue 
content is the primary correlate of IR. The purpose of the present study was to evaluate 
the relative contribution of the percent of body fat as well as various clinical parameters 
including body mass index (BMI) and hsCRP to insulin resistance (IR) in CHD patients. 
We enrolled 70 prevalent CHD patients. Body composition was determined by DEXA, all 
other clinical parameters including the homeostasis model assessment-insulin resistance 
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index (HOMA-IR) and inflammatory markers were measured simultaneously. Mean age 
was 41 years (range 30-53), 70% were male, 80% were African American and 27% were 
diabetics. Mean BMI was 30±7, median HOMA-IR was 2.9 (IQR 1.5-2.9) and median 
hsCRP was 5.6 mg/dl (IQR 2.1-12.6). Multivariate analysis showed that the only determinant 
of HOMA-IR in CHD patients was fat mass percent (p=0.002). Log transformed hsCRP, 
cholesterol, diabetes, calcium-phosphorus product, age, gender, race or BMI were not 
associated to HOMA-IR in CHD patients. When limiting the analysis to non-diabetic 
patients, the results were identical. In conclusion, insulin resistance is highly prevalent in 
CHD patients. The primary determinant of insulin resistance in CHD patients is the percent 
of body fat. Inflammatory and metabolic markers were not associated with HOMA-IR in 
CHD patients. Studies targeted at fat mass change in CHD patients are needed to confirm 
its relative importance.
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Darbepoetin Dose Is Not Influenced by Plasma C-Reactive Protein (CRP) 
or Adiponectin Levels in Hemodialysis (HD) Patients  Srinivasan Beddhu,1,2 
B. Baird,2 J. Zitterkoph,2 W. Roberts,2 J. C. Delgado,2 I. Pavlov,2 T. Greene.2  
1VA SLC, Salt Lake City, UT; 2Univ of Utah, Salt Lake City, UT. 


The use of high doses of erythropoietin (epo) has been associated with increased 
mortality. A possible explanation is that the need for high doses of erythropoietic agents 
(EA) is associated with inflammation. However, there is a paucity of data on whether the 
dose of EA is influenced by inflammation. Therefore, we examined the associations of 
CRP (a marker of inflammation) and adiponectin (an anti-inflammatory adipokine) with 
darbepoetin dose in 85 HD patients.


Clinical data were obtained by patient interview and chart review. High sensitivity 
CRP was measured using nephelometry with Dade-Behring assay kits. High molecular 
weight (HMW) adiponectin was measured using Linco ELISA kits. Based on the CDC/ 
AHA definition, elevated CRP was defined as CRP > 3 mg/L. Table 1 summarizes the 
clinical features by the CRP level.
Table 1 – Clinical Characteristics by CRP level


Variable Low CRP (≤ 3 mg/l)  
(n = 37)


Elevated CRP (> 3 mg/l)  
(n = 55) p-value


Age (years) 47 ± 16 53 ± 16 0.053
Male (%) 67 57 0.390
Black Race (%) 22 14 0.356
Cardiovascular Disease (%) 41 52 0.299
Lung Disease (%) 11 13 1.000
Diabetes (%) 41 52 0.299
Smoker (%) 57 38 0.092
BMI (kg/m2) 26 ± 5 30 ± 7 0.006
Hemoglobin (g/dl) 12.3 ± 1.3 12.2 ± 1.0 0.617
Darbepoetin (mcg/week) 26 (8 to 60) 25 (1 to 60) 0.324
Adiponectin (ng/ml) 14 (6 to 23) 9 (5 to 16) 0.056
CRP (mg/l) 1.3 (0.8 to 2.2) 10.0 (5.5 to 16.5)


Continuous variables are given as mean ± SD; Darbepoetin, Adiponectin and CRP are given as median 
(interquartile range). 


In a multivariate linear regression model adjusted for age, gender, race, cardiovascular 
disease, diabetes, body mass index, chronic lung disease, tobacco use, and hemoglobin, 
neither log CRP (beta -0.07, 95% CI -0.30 to 0.17) nor log adiponectin (beta 0.15, 95% 
CI-0.37 to 0.66) were associated with the darbepoetin dose.


We conclude that inflammation does not appear to influence EA doses in HD 
patients.
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Effect of Fluid Overload Correction on Inflammation Markers (CRP, 
TNF-α, IL-6) in PD Patients  Edgar Dehesa, Angelica Perez-Gtz, Luis E. 
Morales-Buenrostro, Angeles Espinosa, Ricardo Correa-Rotter.  Nephrology 
and MM, Nat Med Sci and Nutr Institute Salvador Zubiran, Mexico City, DF, 
Mexico. 


Purpose: To determine the effect of fluid overload (FO) correction on inflammation 
markers (IM) (CRP, TNF-α, IL-6) in PD pts.


Methods: Body composition was measured in 37 PD pts by bioelectrical impedance 
vector analysis (BIVA). 14 pts had normal volume status (control group, CG) and 23 had FO 
in baseline BIVA (study group, SG). SG was on intensive dialysis and dietary intervention to 
correct FO, confirmed by a control BIVA. Serum IM levels were compared at baseline and 
at moment of FO correction. Association between FO an IM was determined by correlation 
between impedance vector length (IVL) and levels of IM. The effect of FO correction was 
determined by the correlation between IVL delta () and IM delta (d).


Results: Higher levels of CRP (61.3±74.1 Vs 32.6±37.9 mg/L, p=NS) and IL-6 
(41.7±68.5 Vs 30.3±38.9 pg/ml, p=NS) were found in the SG vs. CG, yet did not reach 
statistical significance. Fig 1 shows correlation between IVL, IM, and renal residual function 
(RRF). There was a trend to a decrease of CRP (2.1±61.3 mg/L, p=NS) and IL-6 (5.7±14.5 
pg/ml, p=NS) after FO correction. Table 1 shows correlation between FO correction and 
IM, expressed as change from baseline (delta). Decrease of MAP of 15±20 mmHg (p 0.01) 
was observed after FO correction.


Conclusions: Pts with FO had a trend to display higher levels of IL-6 and CRP 
compared with CG.Correction of FO showed a trend in reduction of IL-6 and MAP 
improvement. A larger prospective study is required to confirm these observations.


Table 1
dIVL dMAP dL6 dNFα dCR


d VL 0.7* 0.6* -0.08 0.2
d MAP 0.7* 0.1 -0.3 -0.1
d L6 0.6* 0.1 -0.01 0.2
d NFα -0.08 -0.3 -0.01 -0.1
d CR 0.2 -0.1 0.2 -0.1
* p <0.05. 
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Paricalcitol Elevates Serum Albumin in Hemodialysis Patients Possibly 
Mediated by the Lowering TNF-Alpha  Jan Wilske.  Department of Internal 
Medicine, Dialysis Section, Varnamo Hospital, Varnamo, Sweden. 


Low serum albumin has a strong correlation with mortality in hemodialysis patients. 
Earlier studies have shown that high tumor necrosis activity in hemodialysis patients is 
correlated with hypoalbuminemia (1) and treatment of hemodialysis patients with the 
vitamin D receptor activator alphacalcidol increased serum albumin and suppressed tumor 
necrosis activity (2).


Since November 2006 a total of 49 patients on hemodialysis in our dialysis unit have 
been treated with intravenous paricalcitol for a total of 642 patient months with an average 
dosis of 9,98 micrograms per week. Multiple regression with serum albumin as a dependent 
variable and calcium, phosphate, Kt/V, PTH, and weekly dosis of paricalcitol as independent 
variables gave a final model including calcium, phosphate, PTH, and paricalcitol with an 
r-squared of 0,16 and p<0,0001. Further analysis of 15 patients have shown a significant 
negative correlation, r-squared 0,23, p<0.04, between weekly dosis of paricalcitol and 
serumTNF-alpha concentrations. Due to the small sample size these findings are only 
preliminary but support earlier findings of a suppressive action of vitamin D receptor 
activators on tumor necrosis factors and could be one of of the explanations of the lowered 
mortality observed in patients treated with vitmin D receptor activators.


1. Odamaki M et. al. Am J Nephrol. 2002 Jan-Feb;22(1):73-80.
2. Yonemura K et. al. Blood Purif. 2004;22(2):210-215
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Relationship between Homocysteine Levels and Erythrocyte Glutathione 
S-Transferase Activity in Hemodialysis Patients  Annalisa Noce,1 Mariarita 
Dessi’,2 Raffaele Fabrini,3 Renato Massoud,2 Giorgio Ricci,3 Simone Manca-di-
Villahermosa,1 Giorgio Fucci,2 Roberto Palumbo,4 Massimo Taccone-Gallucci.1  
1Department of Internal Medicine, Tor Vergata University, Rome, Italy; 
2Department of Laboratory Medicine, Tor Vergata University, Rome, Italy; 
3Department of Chemical Sciences and Technologies, Tor Vergata University, 
Rome, Italy; 4Dialysis Unit, S. Eugenio Hospital, Rome, Italy. 


Overactivity of glutathione S-transferase (GST) was detected in the erythrocytes of 
uremic patients (Galli F, Clin. Chem. 1999). GST may be considered as a marker of uremic 
toxicity. Hyperhomocysteinemia is present in more than 90% ESRD patients on maintenance 
HD and elevated plasma Hcy may increase the risk of cardiovascular disease. The molecular 
mechanisms responsible for the reduced bioavailability of endothelium-derived nitric oxide 
(NO) induced by Hcy may involve an increase of oxidative stress at the vascular level and 
an important inhibition of the enzymatic antioxidant capacity. (Lubos E, Antioxid Redox 
Signal, 2007). Aim of this study was to evaluate the relationship between total plasma 
Hcy and Erythrocyte GST (E-GST) activity in 62 ESRD patients on maintenance HD and 
in 57 healthy subjects as control group. Mean plasma Hcy was increased in HD patients 
compared to controls (52.42±28.63mcmol/L versus 13.65±6.13mcmol/L, p<0.0001). Mean 
E-GST activity was also increased in HD patients compared to controls (10,47±2,86 U/
gr Hb versus 5.63±1.71U/gr Hb, p<0.0001). A significant direct correlation was found 
(r=0.79, p<0.0001) in HD patients, whereas no correlation was observed between plasma 
Hcy and E-GST activity in the control group. Since it was observed that glutathione 
peroxidase (GPx) activity is inhibited by high plasma concentrations of Hcy (Durmaz A., 
J. Enz. Inhib. Med. Chem 2007), the increased E-GST activity may be due to an enhanced 
oxidative stress always observed in HD patients and in particular under severe hyper-
homocysteinemia conditions.
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Epicardial Fat Thickness, but Not Waist Circumference, Correlates with 
Serum Interleukin 6 Levels in Patients on Chronic Hemodialysis  Srikanth 
Vallurupalli,1 Emily J. Tomayko,3 Pei-Tzu Wu,3 James S. Kumar,2 Batlagundu 
S. Lakshminarayanan,2 Bo Fernhall,3 Ken R. Wilund.3  1Medicine, Southern 
Illinois University School of Medicine; 2Internal Medicine, University of Illinois 
at Urbana Champaign; 3Department of Kinesiology and Community Health, 
University of Illinois at Urbana Champaign. 


There is increasing evidence for the importance of visceral fat in the pathogenesis 
of metabolic syndrome and cardiovascular disease through expression of pro and anti 
inflammatory cytokines. Epicardial fat is a special visceral fat deposit which is not well 
studied in patients on chronic hemodialysis. Interleukin 6(IL 6) has been shown to mediate 
malnutrition, predict progression of atherosclerosis and is an independent predictor of 
mortality in dialysis patients. Interleukin 1 ra (IL 1ra), an anti-inflammatory cytokine, 
has been linked to the development of insulin resistance and diabetes. We studied the 
correlation between serum levels of various cytokines and epicardial fat thickness and 
waist circumference in patients enrolled in a study of intradialytic exercise.


Methods: Eighteen patients on maintenance hemodialysis were included in the study. 
Body mass index(BMI) and waist circumference were obtained. Epicardial fat thickness 
was measured using standard echocardiographic techniques. Blood samples were drawn 
at baseline and used to measure levels of cytokines (IL 1ra, IL 6, C reactive protein and 
tumor necrosis factor alpha, adiponectin, fetuin A), markers of oxidative stress (paroxonase 
B, TBARS) and malnutrition (albumin).


Results: There was significant positive correlation between epicardial fat thickness and 
serum IL 6 levels (r=0.840, p<0.05). Epicardial fat thickness however did not correlate 
with other markers of inflammation,oxidative stress or malnutrition. In contrast, waist 
circumference and BMI correlated well with serum levels of IL 1ra (r=.721, p<0.05 and 
r=.615, p<0.05 respectively) but not with levels of the other markers tested.


Conclusions: Epicardial and intra abdominal fat may play different roles in mediating 
inflammation and insulin resistance in dialysis patients. This preliminary data needs to be 
confirmed in studies with a larger number of subjects.
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Increased Activity of Erythrocite Glutathione S-Transferase in Chronic 
Kidney Disease Patients on Conservative Therapy and Maintenance 
Hemodialys  Annalisa Noce,1 Mariarita Dessi’,2 Giorgio Ricci,3 Stefania 
Casciani,2 Simone Manca-di-Villahermosa,1 Kutayba F. Dawood,3 Roberto 
Palumbo,1 Massimo Taccone-Gallucci.1  1Department of Internal Medicine, 
Tor Vergata University, Rome, Italy; 2Department of Laboratory Medicine, 
Tor Vergata University, Rome, Italy; 3Department of Chemical Sciences and 
Technologies, Tor Vergata University, Rome, Italy; 4Dialysis Unit, S. Eugenio 
Hospital, Rome, Italy. 


Glutathione S-transferase (GST) is an important detoxication enzyme. Galli (Clin 
Chem, 1999) proposed that the enhanced erythrocyte GST activity observed in renal 
patients undergoing chronic hemodialysis (HD) may be considered as a marker of 
uremic toxicity, whereas GST activity is not significantly different in pre-dialysis patients 
compared to healthy subjects. The present study compared erythrocyte GST activity and 
inflammatory markers in chronic kidney disease (CKD) patients and healthy subjects. 
Seventy-two CKD patients on conservative therapy and sixty-two patients on maintenance 
HD were investigated. Patients on conservative therapy were divided into four groups 
(I to IV) according to NK-DOQI staging and erythrocyte GST activity was compared 
between patients of the different groups and with HD patients. Erythrocyte GST is highly 
enhanced in HD patients (10.24±2.74U/gr Hb). In predialysis patients, we observed a 
significant increase of GST activity related to CKD stage (7.4±2.43U/gr Hb, 8.13±4.55U/
gr Hb, 9.46±2.49U/gr Hb, 12.35±2.74U/gr Hb in stages I to IV patients) compared to 
healthy subjects (5.8±1.8U/gr Hb). The difference was significant between groups I and 
III (p=0.016), I and IV(p<0.0001), II and IV (p=0.015) and III and IV (p=0.04). There 
was no correlation between erythrocyte GST activity and any inflammatory marker. We 
thus confirm previous reports on enhanced erythrocyte GST activity in ESRD patients on 
maintenance HD; in predialysis patients we observe for the first time a significant increase of 
erythrocyte GST activity that seems related to CKD stage and in particular to the exposition 
to non-inflammatory toxic substances.
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Visceral Adiposity Is Associated with Increased Plasma High Sensitivity 
C-Reactive Protein (hsCRP) and Insulin Levels in Hemodialysis (HD) 
Patients  Srinivasan Beddhu,1,2 G. Morrell,2 T. Greene,2 G. Wei,2 TA Ikizler,4 A. 
K. Cheung,1,2 J. Zitterkoph,2 J. Neilson,2 W. Roberts,2 J. C. Delgado,2 I. Pavlov,2 
M. Chonchol.3  1VA SLC, Salt Lake City, UT; 2Univ of Utah, Salt Lake City, UT; 
3Univ of Colorado, Denver, CO; 4Vanderbilt Univ, Nashville, TN. 


In the general population, high body mass index (BMI) is associated with increased 
inflammation, insulin resistance (IR) and mortality. In contrast, in the HD population, 
high BMI and higher fat mass are associated with better survival. This raises the question 
whether the associations of visceral adiposity with inflammation and IR are reversed in 
HD population. Therefore, we examined the associations of visceral fat mass with plasma 
hsCRP and fasting insulin levels in 39 HD patients in three centers in the US.


Visceral fat area (VFA) was measured by MRI. hsCRP was measured using nephelometry 
with Dade-Behring assay kits. High molecular weight (HMW) adiponectin was measured 
using Linco ELISA kits. Based on the median value of VFA, patients were divided into two 
groups. Table 1 summarizes the clinical characteristics by these two groups.
Clinical characteristics by visceral fat groups


Low Visceral fat 
(n =19)


High Visceral fat ( 
n=20) p


VFA (cm2) 67 ±29 194±47
Age, yrs 50 ± 4 53 ± 4 0.57
Male, % 58 62 0.89
Caucasian, % 53 75 0.34
Diabetes, % 40 60 0.15
Atherosclerotic conditions, % 37 40 0.83
Fasting insulin*, mU/l 6.0 (3.8-9.7) 16.0 (12.0-47.2) <0.001
HMW adiponectin*, ng/ml 16.8 (11.7-26.2) 6.7 (3.5-9.7) <0.001
hsCRP,* mg/L 2.5 (0.9-8.7) 5.3 (3.2-13.5) 0.02
* median, interquartile range provided


Based on the CDC/ AHA definition, elevated CRP was defined as CRP > 3 mg/L. 
In a multivariate logistic regression model adjusted for age, gender, race, atherosclerotic 
conditions, DM and smoking, compared to the low visceral fat group, high visceral fat 
group had higher odds of elevated CRP (odds ratio 5.62, 95% CI 1.02-30.9).


We conclude that visceral adiposity is associated with elevated CRP and fasting insulin 
levels in HD patients. These data do not support the hypothesis that the metabolic effects 
of adiposity are reversed in HD patients.


Disclosure of Financial Relationships: nothing to disclose 


PUB403 


Body Fat Mass Is Associated with Inflammation in Hemodialysis Patients  
Miguel A. Goes, Adriano L. Amirati, Ana Cristina C. Matos, Maria Claudia C. 
Andreoli, Rosana M. Cardoso, Juliana Diegues, Ana Claudia Mallet, Fabiana 
D. Carneiro, Marisa A. Souza, Bento F. Santos.  Dialysis Center, Sociedade 
Beneficente Israelita Brasileira Albert Einstein, Sao Paulo, SP, Brazil. 


Background: The importance of inflammation in hemodialysis patients has been 
receiving attention. Bioelectrical impendance (BIA) methodology is a practical bedside 
tool for assessment of body composition.


Aim: To investigate the relationship between body composition and inflammation in 
hemodialysis patients.


Methods: We studied 39 hemodialysis patients (HD; 30M, 9F) with ESRD whom were 
on dialysis therapy for at least 3 months. We examined the relationship between serum 
levels of C-reactive protein (CRP), ferritin, hemoglobin (Hb) and variable measured of 
BIA (intracellular water [ICW], extracellular water [ECW], skeletal muscle mass [SMM], 
body fat mass [BFM] and body mass index [BMI]). All patients underwent at BIA using 
8-point electrodes method with multi-frequency pré and after HD. The timing of blood 
samples collection to ferritin and CRP was pré-HD. Mean values were compared by test-t 
and correlations were realized Pearson or Spearman, as appropriated.


Results: Diabetes mellitus and hypertension were the most frequent etiologies, pré-
HD BMI was 26,6+4,9, serum CRP levels was 1,45+2,6 and feritin was 798±390. ICW 
(24.3±3.8, 22,9±5,3; P=0.03) and SMM (30.4±6,9, 27.8±6.8; P<0.01) was higher pré-HD 
than after HD, while BFM was higher after than pré-HD (23.6±10.9; 21.1±10.8; P=0.005) 
and we observed a negative correlation between serum CRP levels and Hb levels (r=-0,42; 
P=0.008) in pré-HD but there was a positive correlation between serum CRP levels and 
BFM after hemodialysis (r=0.34; P=0.03). Compared to female patients ICW (24.5+ 4,6; 
17.8+4; P=0.001) and SMM (29,8±5,9; 22,3±5.5; P=0,001) was higher in male but the BFM 
was higher in female than male patients (32.1±12.4; 21.1±9.1; P=0.001) after HD.


Conclusion: Our findings show that serum CRP levels is associated with body fat mass 
after HD, suggesting that body fat mass is associated with inflammation in HD patients. 
Further studies are needed in order to determine whether body fat mass can be involved in 
pathophysiology of inflammation in hemodialysis.
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Inflammatory Cytokines Production during Haemodialysis: A Study 
by ELISPOT Method  Roberto Palumbo,1 Francesco Bondanini,2 Michele 
Ferrannini,3 Angela Lombardo,1 Sandro Petroni,1 Maria Grazia Sergi,1 Elisabetta 
Massimi,1 Gisella Vischini,3 Pasquale Niscola,4 Nicola Di Daniele.3  1Nephrology 
Unit, S. Eugenio Hospital, Rome, Italy; 2Pathology Unit, Pertini Hospital, Rome, 
Italy; 3Nephrology Unit, Tor Vergata University, Rome, Italy; 4Hematology Unit, 
S. Eugenio Hospital, Rome, Italy. 


Background. Several studies have shown a close relationship between inflammation, 
progression of arterial atherosclerosis and cardiovascular morbidity and mortality in 
patients on haemodialysis (HD). Aim. To enumerate the peripheral lymphocytes secreting 
4 inflammatory cytokines, such as IL-1, IL-6, TNF-alfa and IFN-gamma by of HD patients 
before and after the procedure. Methods. The study included 20 patients with a median 
age of 62 (56-68) years on HD from at least 12 months. After separation of mononuclear 
cells from peripheral blood using the Ficoll-Hypaque method, intracellular cytokines of 
lymphocytes were analyzed by by enzyme-linked immunospot assay (ELISPOT) technique 
with or without phytohaemagglutinin (PHA) stimulation. Results. The amounts of the 4 
above mentioned cytokines were significantly higher secreting by both PHA-stimulated 
both non-PHA stimulated lymphocytes taken from the patients after the completion of 
the HD compared to those obtained before the repacement treatment(chi2 test p<0,01). 
Conclusions. Our data indicate that these cytokines may contribute to the pathophysiology 
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of arterial atherosclerosis; in this view, we can affar that the interactions between circulating 
lymphocytes and HD filter membranes may represent an immune stimulation causing to a 
chronic inflammation condition and leading to acute clinical complications, such as fever, 
hypotension and sleep disturbances, and chronic disorders such as anaemia, osteodistrophy, 
malnutrition and arterial atherosclerosis. Targeting of some of these cytokines may have a 
therapeutic role and should be already tested in future clinical trials.
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The Influence of Need-Based, Continuous, Low-Dose Iron Replacement 
on the Correction of Anaemia in Hemodialysis Patients Treated with 
Erythropoiesis Stimulating Agents  Marko Malovrh,1 Nina Hojs,2 Vladimir 
Premru.1  1University Medical Centre Ljubljana, Slovenia; 2Medical Faculty, 
Slovenia. 


The aim of study was to evaluate the influence of need-based, continuous, low-dose 
iron replacement on the correction of anaemia in HD patients treated with erythropoiesis 
stimulating agents (ESA).


In our prospective study 31 stable hemodialysis patients were included. Data were 
acquired from 2004 to 2007. This period was divided into period 1(2004) and period 2 (2005-
2007). During period 1 all patients were treated with ESA and intermittent pulse regimen 
consisting of 100 mg of iron sucrose, administered on different dialysis sessions, depending 
on serum ferritin and other laboratory values. During period 2 all patients were treated with 
ESA and need-based, continuous, low-dose iron. In the determination of iron dose we took 
into account values and changes in serum ferritin and transferrin saturation.


Results are shown in the table.
Average values of ESA, iron and various laboratory measures during period 1 and 2


Dose and laboratory measures Average value for 
period 1


Average value for 
period 2 p


ESA-weekly dose(IU) 6680.7±4346.2 7090.9±5680.9 0.495
ESA(IU/kgBW/week) 106.6±84.3 112.6±106.26 0.483
Iron-dose per year (mg) 2168.6±855.2 860.7±317.1 0.000
Haemoglobin (g/L) 121.9±9.1 127.3±7.1 0.000
Haematocrit 0.37±0.03 0.38±0.02 0.000
Hypochromic erythrocytes(%) 2.3±1.9 2.1±1.1 0.305
Thrombocytes (x109/L) 208.7±47.5 210.1±52.3 0.738
Serum ferritin (µg/L 744.7±210.9 670.7±111.5 0.030
Saturation of transferrin(%) 26.7±6.6 24.3±5.1 0.018
TIBC(µmol/L) 50.9±3.9 47.9±4.0 0.000
Serum albumin (g/L) 42.5±2.0 45.2±11.9 0.215
CRP(mg/L) 11.9±13.3 11.5±13.3 0.698
Parathyroid hormone(ηg/L) 208.8±47.5 210.1±52.3 0.738


In conclusion, regular need-based low-dose intravenous iron supplementation in 
hemodialysis patients improved the haemoglobin response to ESA therapy with stable 
ESA dose. Cumulative dose of iron per year was significantly lower.
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Factors Associated with Anemia in Prevalent Cohort of Hemodialysis 
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In order to reveal factors associated with presence of anemia in hemodialysis (HD) 
population we performed an analysis of Russian Registry of Renal Replacement Therapy 
on 2877 prevalent HD patients treated at 31/12/2005. As much as 63.4% of patients in 
studied population had anemia (Hb<110 g/l).


Predictors of anemia were studied in logistic regression model with inclusion of age, 
sex, Charlson comorbidity index, albumin, Kt/V, type of iron medication form (enteral or 
parenteral), and regularity of EPO administration during the studied year. In multivariable 
analysis we found that odds ratio (OR) of anemia were lower in males (OR 0.74, 95% CI 
0.63-0.88, P<0.005), in patients of advanced age (OR 0.90 per 10 years, 95% CI 0.84-0.98, 
P<0.05) and higher achieved Kt/V (OR 0.92 per 0.1 Kt/V, 95% CI 0.89-0.96, P<0.0005), 
as well as those with regular EPO usage (OR 0.52 for regular vs. irregular usage, 95% 
CI 0.43-0.63, P<0.0005) and treated by parenteral iron medications (OR 0.73 vs. no 
iron supplementation, 95% CI 0.55-0.96, P<0.05). There was no statistically significant 
difference for patients taking enteral iron medications and without iron supplementation 
(OR 0.79 vs. no iron supplementation, 95% CI 0.58-1.07, P=0.13). Prevalence of anemia 
increased with serum albumin (OR 1.04 per 1 g/l, 95% CI 1.02-1.05, P<0.0005). Charlson 
comorbidity index was not associated with anemia (P=0.46).


As much as 94.6% of anemic patients were properly classified by this model, while 
robustness of model was only 20.3% for patients without anemia.


We revealed that anemia was less frequent in patients of advanced age, males, those 
having higher Kt/V and regularly used EPO during year. Patients not using iron, or using 
only enteral iron medications had higher ratio of anemia. Further analysis is needed for 
explanation of positive correlation between higher albumin and anemia.


Disclosure of Financial Relationships: nothing to disclose 


PUB407 


Conversion to CERA in Hemodialysis Patients Receiving Low Doses of 
Darbepoetin  Elizabeth J. Lindley, Simon Lines, Sarah Simpson, James E. 
Tattersall, Mark Wright.  Renal Medicine, Leeds Teaching Hospitals NHS Trust, 
Leeds, W Yorks, United Kingdom. 


CERA (Mircera) is an erythropoiesis stimulating agent, with a half life six times longer 
than darbepoetin alfa (Aranesp). The manufacturer suggests conversion to a monthly dose of 
120 mcg CERA for patients receiving <40 mcg/week darbepoetin. We introduced CERA in 
a satellite unit where the majority of patients were receiving low doses of darbepoetin. Due 
to concern that the suggested conversion could lead to undesired increases in hemoglobin, 
a modified conversion protocol, allowing lower doses, was implemented. At the time, the 
only available syringe sizes were 50 and 100 mcg.


Patients receiving <40 mcg/week darbepoetin were converted to CERA according to a 
protocol based on the current darbepoetin dose and the mean dose over the last 6 months. The 
trend in Hb was also considered if Hb was outside the desired range. Hb, ferritin and RCH 
were monitored monthly. CERA dose changes were made at intervals of no less than two 
months using a predictive algorithm. Routine treatment with IV iron was maintained.


Data for 25 patients was audited six months after conversion to CERA. At conversion, 
two patients received no CERA, 17 received 50 mcg/month and six received 100 mcg/
month. Nine patients required no dose changes during the six months after conversion, 
eight had one dose change and eight had two changes. After six months, 13 patients were 
on the same dose as at conversion, seven were on higher and five were on lower doses. 
There were no statistically significant changes in average Hb, ferritin, RCH, ESA dose or 
IV iron use for this patients group during the audit period. The mean Hb at six months was 
11.6 ± 1.1 g/dl (compared to 11.7 ± 1.4 g/dl prior to conversion) and the mean CERA dose 
was 74 ± 60 mcg/month (median 50 mcg/month).Our audit suggests that patients treated 
with <40 mcg/week darbepoetin can be safely converted to CERA at lower doses than that 
suggested by the manufacturer. A 1:1 conversion of the total monthly darbepoetin dose 
appears to be appropriate for stable patients.
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Anemia remains one of the major complications of ESRD. Practice and patterns as 
well as guidelines vary greatly both internationally and countrywide.


Our goal was to collect personalized data in different centers in different areas of the 
country to analyze the patterns of anemia treatment in hemodialysis population. Major 
clinical and laboratory data have been collected at baseline and on a monthly basis since 
December 2008. A first interim analysis of baseline data is presented.


A total of 549 prevalent hemodialysis patients (52% male, age (mean±SD) 54 ± 14 
years, dialysis vintage 5.9 ± 5.6 years (range 0.2-28.8) from 9 centers in 3 cities in Russia 
(St.Petersburg, Ekaterinburg, Nizhniy Tagil) have been included. ESRD was caused by 
chronic glomerulonephritis (51.2%), pyelonephritis/tubulointerstitial nephritis (15.3%), 
polycystic kidney disease (12.4%), diabetes mellitus (11.1%), arterial hypertension (5.1%), 
and other causes (4.9%). Dialysis dose was borderline sufficient (spKT/V 1.43 ± 0.30, 
eKT/V 1.19 ± 0.29).


Hemoglobin levels recorded in the database were 10.5 ± 1.7 g/dL (median 10.6 g/dL), 
with 256 (32%) patients within the target range (11.0-12.9 g/dL). Mean ferritin level was 337 
± 297 mcg/L. Overall, 372 (68%) patients received erythropoiesis stimulating agents (ESA). 
The average dose of EPO-alfa was 5515 ± 2742 IU/week, EPO-beta 5621 ± 3527 IU/week, 
darbepoietin-alfa 33.8 ± 11.6 mcg/week, pegylated EPO-beta 34.3 ± 13.8 mcg/week.


We believe that systematic audit of anemia treatment practice and patterns will improve 
the number of patients reaching the target levels and balance the use of different ESAs in 
hemodialysis population.
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INTRODUCTION AND AIMS: Intravenous iron is needed in HD patients to keep 
plasma TSAT >20%. The 100 mg iron sucrose (IS) iv increases plasma TSAT after 210 
min. to more than 80% (Parkkinen J. et al; NDT; 2000), which could be toxic. This is not 
observed after 50 mg IS or 100 mg Iron Dextran LMW (LMW-ID) iv. The aim of the study 
was to evaluate TSAT in HD patients 210 min. after 200 mg LMW-ID iv, a dose that could 
be given 4 times less frequently than IS.


METHODS: In 4 groups of 8 stable, adult HD patients each, 200 mg of LMW-ID (200 
I), 100 mg LMW-ID (100I), 50 mg IS (50I) or no iron at all (NoI) were given once weekly 
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as a routine. The iron was infused for 30-minutes iv, starting at the 30th min. of a standard 
240 min.-long HD session. At the beginning and at the end of HD (180 min. post-infusion) 
the plasma Fe, TIBC, ferritin (F), transferrin (TF), Alanine and Aspartate Transferases (ALT 
and AST, respectively) were measured, and TSAT calculated.


RESULTS: The pre-dose ferritin levels were similar in 200I, 100I and 50I, and all were 
significantly lower as compared to NoI. No other pre-dose parameter differed between the 
4 groups. Following the infusion, TSAT increased, significantly less in 100I as compared 
to 50I and 200I. TSAT did not change in NoI. The maximum increase in TSAT was 27,1% 
in 50I, 12,6% in 100I, and 56,2% in 200I. The maximum TSAT level reached 51,6% in 
50I, 38,4% in 100I, and 72,4% in 200I.


CONCLUSIONS: The 200 mg iv of LMW Iron Dextran does not oversaturate plasma 
transferin and seems to be as safe as 50 mg iv of iron sucrose.
TSAT changes and predialysis iron and ferritin levels
GROUP/Param. Fe(pre) mcg/dl Ferritin(pre) (ng/ml) TSAT(pre) (%) TSAT(post)(%) dTSAT (%)
50mg Iron Sucrose 41,1±15,4 573,9±92,6* 19,0±5,6 38,6±7,0*# 19,6±4,8*#
100 mg Iron  
Dextran-LMW 53,3±13,6 476,0±217,5* 23,0±5,2 32,±5,6 9,2±2,6*
200 mg Iron  
Dextran- LMW 41,3±22,5 466,7±210,1* 18,4±9,6 46,8±15,4* 28,5±21,4*
No Iron 64,3±41,8 977,2±375,8 28,0±15,8 26,3±15,0 -1,7±3,37
* different from NoI, #different from 100I 
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Bachground:
Hepcidin-25, an iron regulating peptide, prevents iron recruitment from iron storage 


into blood, resulting limited iron utilization. Serum level of hepcidin-25 in hemodialysis 
(HD) patients is significantly higher than in healthy subjects, although elevated serum level 
of hepcidin-25 is not favorable to renal anemia therapy. To investigate the relationship 
between renal anemia therapy and serum level of hepcidin-25, we analyzed the changes 
of serum levels of hepcidin-25 during renal anemia therapy in HD patients.


Methods:
In this study, 24 HD patients were enrolled, from which written informed consent were 


obtained. 5 patients were received 3000IU EPO after HD (Group 1), and 5 patients were 
received before HD (Group 2). 4 patients were received oral iron (Group 3), and 4 patients 
were received intravenous (IV) iron after dialysis (Group 4). Blood was collected at pre-HD, 
0, 1, 3, 6, 24 hours after HD. These patients were not treated in the next dialysis and collected 
blood at pre-HD, 0, 1, 3, 6, 24 hours after HD. 6 patients were received dialysis (Group 5) 
and blood was collected each hours during HD. Laboratory tests including iron parameters 
were performed. Serum levels of hepcidin-25 were measured by LC-MS/MS.


Results:
Serum level of hepcidin-25 was constantly decreased during HD therapy (Group 5). 


Immediately after dialysis, serum levels of hepcidin-25 were decreased about 60% of 
pre-HD level, and recovered after 6 hours after HD (Group 1 & 2). EPO injection after 
HD was significantly suppressed serum hepcidin-25 at 24 hours after HD (Group 1). On 
the contrary, hepcidin-25 was suppressed successively until next HD in patients received 
EPO before HD (Group 2). Sustained increase of hepcidin-25 was observed in Group 4, 
although only transient hepcidin-25 increase was observed in Group 3.


Conclusions:
Oral iron and EPO treatment before HD were favorable to control serum levels of 


hepcidin-25. These results indicate that in HD patients not only iron treatment but also EPO 
injection before HD might be more effective after HD to correct iron disorder.
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Background: The cardiorenal anemia syndrome (CRAS) is caused by the interaction 
between chronic heart failure, chronic kidney disease and anemia. This pathologic triad 
forms a vicious circle where each condition can be cause or consequence. The etiology of 
anemia is multifactorial and iron deficiency seems to have a pivotal role in its development. 
Hence, iron supplementation could be of benefit in the management of CRAS. This pilot 
study assessed the safety and tolerability of IV ferric carboxymaltose (FCM) and IV iron 
sucrose (ISC) vs placebo in patients with CRAS.


Methods: 72 patients with CRAS (≥18 years old) were randomized to IV FCM 
(N=30) push injection or IV ISC (N=27) slow injection (10 minutes) 200mg of iron once 
weekly until calculated iron dose achieved, then 200mg every 4 weeks to Week 12, or 
placebo (N=15). Adverse events (AEs), clinical laboratory, vital signs, ECG and physical 
examination were recorded.


Results: AEs most commonly reported were hyperkalaemia (13.3%) for FCM; cardiac 
failure, hyperkalaemia and hypertension (11.1% each) for ISC; and cardiac failure (13.3%) 
for placebo. Most AEs were not drug-related. AEs determined by the study investigator 


as possibly, probably or certainly related to study drug were: FCM, 2 patients (6.7%; 
vertigo, hypersensitivity); ISC, 4 patients (14.8%; asthenia/dizziness, dysgeusia, headache, 
hypertension); placebo, none.


Most AEs were of mild or moderate intensity. Severe AEs (none considered drug related) 
occurred in: FCM group, 1 patient (cardiac failure); ISC group, 2 patients (cardiac failure/
acute myocardial infarction, cardiac failure); placebo group, 1 patient (toothache). There 
were no permanent withdrawals from the study due to AEs. Clinical laboratory, vital signs, 
ECG and physical examination did not raise any clinically relevant safety concerns.


Conclusions: IV FCM or IV ISC in patients with CRAS did not raise any clinically 
relevant safety concerns. IV FCM had a similar safety profile to placebo.
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Factors Associated with Higher Mortality in End Stage Renal Disease 
Patients Undergoing Hemodialysis  Madhu Kandarpa, Umair Malik, Sreekanth 
Ambati, Srinivas Subramanian, Kiran Samindla, Daranee Chewaproug, Eric 
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Mortality rate in ESRD patients undergoing hemodialysis remained high despite recent 
improvements in the management of bone mineral and anemia in dialysis.


Objective: The study was designed to detect the factors associated with increased 
mortality in ESRD patients undergoing hemodialysis. Method: The study was a 
retrospective analysis of ESRD patients undergoing hemodialysis over a 2 year period. 
We collected all the data and grouped patients in two groups-Group1 those who survived 
and group 2 those who died. Data was collected in SPSS format and compared the groups 
using independent-samples t-test. Results: There was no significant difference in Kt/V, 
hemoglobin and intact PTH between the two groups. There was a significant difference in 
their weight (P= 0.04), serum albumin (P= 0.007), total cholesterol (P= 0.004) and LDL 
(P= 0.013) were all lower in patients who died implying poorer nutritional status.
Table 1
Mean Group 1 (N=73) Group 2(N=26 P value
Age 59 71 0.03
Weight in Kg 79 63 0.04
Serum Albumin 3.8 3.6 0.007
Prealbumin 29.4 21.5 0.000
Serum Bicarbonate 26.9 27.8 0.28
CRP 1.6 2.0 0.29
Total Cholesterol 158.4 128.4 0.004
LDL 90.2 67.2 0.013
Kt/V 1.6 1.5 0.91
CaXP Product 52.5 51.4 0.85
Phosphorus 5.6 5.5 0.89
intact PTH 667.5 664.5 0.99
TIBC 218.4 196.2 0.05
Transferrin saturation 28.4 26.5 0.49
Ferritin 621.3 491.1 0.13
Hemoglobin 12.2 12.1 0.65
HbA1c 6.9 5.7 0.018
Epogen dose per session 18000 11100 0.01
Zemplar dose per session 6.3 5.1 0.31


Conclusion: Our study demonstrated malnutrition as a significant factor contributing 
to higher mortality in dialysis patients. Aggressively improving the nutritional status could 
lower mortality rate in ESRD patients on dialysis.
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Philadelphia, PA. 


Data on effect of elevated Ferritin levels on Erythropoietin (EPO) requirement 
was scarce. Objective: The study was designed to find the effect of Ferritin levels on 
Erythropoietin requirement in end stage renal disease (ESRD) patients undergoing 
hemodialysis. Method: The study was a retrospective analysis of ESRD patients undergoing 
hemodialysis. We collected all the data including laboratory test results and divided the 
patients into two groups based on their Ferritin levels. Group 1 with levels less than 800 ng/
mL, group 2 with levels greater than or equal to 800 ng/mL. We calculated EPO resistance 
index (ERI) as weekly EPO/Kg per hemoglobin. Data was collected in SPSS format and 
compared the groups using one-way ANOVA. Results: There was no significant difference 
in Kt/V, hemoglobin and serum albumin between the groups. There was also no significant 
difference in ERI (P=0.85). Mean ERI in Group 1 was 33.4 and Group 2 was 31.7. The 
CRP in Group 1 was 1.5 and group 2 was 2.6 (P= 0.12).
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Table 1
Mean Group 1(N=54) Group 2(N=44) P value
Age 55.8 60.5 0.10
Weight in Kg 81.6 78.2 0.54
K t/V 1.47 1.6 0.37
25 Hydroxy vitamin D 22.5 25.5 0.40
Serum Albumin 3.6 3.7 0.41
HbA1c 6.0 6.3 0.35
CRP 1.5 2.6 0.12
LDL 73.5 70.7 0.61
Phosphorus 5.5 5.6 0.64
Ca X P Product 48.2 51.6 0.35
intact PTH 515.5 586.6 0.59
Hemoglobin 11.4 11.7 0.26
Transferrin saturation 29.6 36.1 0.039
Serum Iron 60.8 68.3 0.28
TIBC 208.7 192.3 0.097
EPO index (EPO/Kg/Hb) 33.4 31.7 0.851
Weekly Epogen dose per Kg 287.1 300.5 0.86


Conclusion: Our study findings didn’t demonstrate any EPO resistance in patients 
with elevated Ferritin levels. Further larger prospective studies would be needed to confirm 
the findings.
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Risk Factors for Vascular Events in Hemodialysis Patients Receiving Once-
Monthly C.E.R.A. or Once-Monthly Darbepoetin Alfa: Post Hoc Analysis 
of the PATRONUS Study  Johannes F. Mann, PATRONUS Study Group.  KfH 
Kidney Centre, Schwabing General Hospital, Munchen, Germany. 


Purpose: A post hoc analysis from PATRONUS, a large randomized study 
demonstrating superiority of QM methoxy polyethylene glycol-epoetin beta (a continuous 
erythropoietin receptor activator [C.E.R.A.]) over QM darbepoetin alfa in maintaining Hb 
levels in HD pts, investigating the presence of vascular risk factors.


Methods: HD pts (n=490) were randomized to QM C.E.R.A. or darbepoetin alfa Q2W 
for 26 wks, followed by 26 wks QM C.E.R.A. or QM darbepoetin alfa. Pts who maintained 
an average Hb ≥10.5 g/dL, with a max. Hb decrease of 1 g/dL from baseline, were grouped 
by presence of vascular disease (ischemic heart disease [IHD], peripheral vascular disease 
[PVD], cerebrovascular disease [CVD]) or vascular risk factors (hyperlipidemia [HLP], 
diabetes [DM]).


Results: Despite the presence of vascular disease or risk factors, the difference in 
response rates remained statistically significant for C.E.R.A. vs darbepoetin alfa. The 
exception was for the smaller PVD and CVD groups (not significant).


C.E.R.A. Darbepoetin alfa
Risk factor N Responders, n (%) N Responders, n (%) Difference (%) p value
HLP 125 83 (66.4) 128 55 (43.0) 23.4 0.0002
No HLP 120 74 (61.7) 117 44 (37.6) 24.1 0.0003
DM 85 57 (67.1) 90 40 (44.4) 22.6 0.0034
No DM 160 100 (62.5) 155 59 (38.1) 24.4 <0.0001
IHD 73 48 (65.8) 77 31 (40.3) 25.5 0.0024
No IHD 172 109 (63.4) 168 68 (40.5) 22.9 <0.0001
PVD 41 25 (61.0) 56 25 (44.6) 16.3 0.1348
No PVD 204 132 (64.7) 189 74 (39.2) 25.6 <0.0001
CVD 23 11 (47.8) 24 10 (41.7) 6.2 0.7810
No CVD 222 146 (65.8) 221 89 (40.3) 25.5 <0.0001
HLP, DM, IHD,  
PVD or CVD 176 116 (65.9) 176 76 (43.2) 22.7 <0.0001
No HLP, DM, IHD,  
PVD or CVD 69 41 (59.4) 69 23 (33.3) 26.1 0.0029


Conclusion: QM C.E.R.A. is significantly more effective in maintaining Hb levels in 
HD pts vs QM darbepoetin alfa, regardless of existing vascular disease and risk factors.
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Background: Erythropoiesis stimulating agent (ESA) has contributed to the care of 
anemia in hemodialysis patients. Recently, fluctuation of hemoglobin (Hb) evoked by 
ESA has been highlighted and some literatures reported that Hb cycling (HbCy) affected 
hospitalization and mortality. Many researchers have reported the comparison between 
two major ESAs, Epoetin (EPO) and Darbepoetin (DA), regarding the impact on Hb 
fluctuations, however, no conclusion has been acquired yet. In this paper, we studied the 
impact of changing from EPO to DA on Hb fluctuation.


Method: We performed retrospective cohort study enrolling outpatients receiving 
maintenance hemodialysis in our hospital. We enrolled 41 patients who had had stable Hb 
levels for more than 6 months on EPO therapy and then switched to DA and continued it 
for more than 1 year. We divided all the observation periods into the following 6 periods 


of 3 months (Period A to F). The data were compared between these 6 periods. As reported 
previously, we defined 8 weeks of over 1.5g/dL Hb fluctuation as HbCy, and 4 weeks of 
over 1.5g/dL Hb fluctuation as excursion.


Results: The average of Hb increased quickly after switching to DA, and decreased 
gradually thereafter. The frequency of excursion increased significantly in the period C, the 
acute phase after switching to DA. Finally there was no significant difference in excursion 
frequency between period A and F. HbCy was not observed throughout all the periods.


Conclusion: Since the frequency of Hb excursion was observed only in the acute 
phase, this increase cannot be attributed to DA but to the change of ESA. In this study, we 
could not verify the superior benefit of DA with regard to Hb fluctuation. We have to pay 
attention to Hb excursion just after the change of ESA.
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Purpose: Intentional induction of hematocrit (Hct) levels in hemodialysis (HD) patients 
above 36 may have adverse outcomes. Here we studied relationships between unintentional 
above goal Hct and pre-selected outcomes. Methods: Retrospective data from all patients 
(n = 41) in a single HD cohort were investigated. Hct levels were examined along with pre-
selected outcomes during the preceding 6 months: access thrombosis, hospitalizations and 
mortality. Anemia was managed with Aranesp. Statistical analyses involved Chi square and 
Poisson regression models. Results: The HD cohort consisted of 3 groups: Group 1: above 
goal Hct (>36), Group 2: within goal Hct (33-36); and Group 3: below goal Hct (<33). Of 
the 41 pts, 51% were in Group 1, 27% in Group 2, and 22% in Group 3. Access thrombosis 
rates were: 38% in Group 1, 18% in Group 2, and 22% in Group 3. Hospitalization rates 
were: 57% in Group 1; 37% in Group 2; and 33% in Group 3. The mortality rates were: 
5% in Group 1, 0% in Group 2, and 0% in Group 3. Comparison of access thrombosis 
rates in Group1 (above Hct goal) vs Group 2 + Group 3 patients (not above Hct goal) 
revealed no significant difference (p=0.203). Similarly, no significant relationship was 
detected between above goal Hct and mortality (1 death/41 pts, p=1.00). However, using 
regression analysis, there was a significant relationship between Hct level and the number 
of hospitalizations (R-square = 0.19,p=0.0039). Poisson regression revealed: (a)The number 
of hospitalizations increases with the Hct level (p=0.0019); and (b)The average number of 
hospitalizations is greater for those with an above goal Hct level (p=0.0343). Conclusions: 
Hct level correlated with the number of hospitalizations and Hct above goal was associated 
with a higher average number of hospitalizations vs Hct not above goal. Lack of significant 
relationships between Hct above goal and mortality or access thrombosis might be due to 
the relatively small sample size.
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The Variability of Hemoglobin in Hemodialysis Patients with Erythropoietin 
Alfa Biosimilar  M. Navarrete-Ochoa, E. Rodriguez, J. Ibarra, M. Gonzalez, 
P. Garcia, A. Banda, Benjamin Gomez-Navarro.  Divisions of Neprhology and 
Trasplants, Hospital de Especialidades Centro Medico Nacional de Occidente, 
IMSS, Guadalajara, JAL, Mexico. 


Background: The phenomenon of haemoglobin (Hb) variability occurs in patients with 
hemodialysis. Results of several studies suggest that the cycle of haemoglobin is a common 
event in patients treated with erythropoiesis-stimulating agents (ESA) in hemodialysis. 
There are few studies using ESA biosimilars.


Objetives: The objective of this study were to compare (on a month by month over three 
months) the variability of haemoglobin in patients in hemodialysis, receiving erythropoietin 
(EPO) alfa biosimilar, erythropoietin doses, and hemoglobin levels, in CMNO IMSS 
department of haemodialysis


Materials and Methods: We considered for the study 28 patients who had been on 
hemodialysis for at least three months after EPO treatment started. Exclusion criteria 
included hematologic disease recent (less than one year) bleeding (less than three months), 
iron deficiency anemia, hemolysis, duration on HD of less than 3 months, and change their 
treatment to other hospital.


Results: We follow 28 patients for three months see the results in the next table.
Variable Basaline Study period P-value
Number of patients 28 28 NS
Age (years) 39±19.33 39±19.33 NS
Male/Female ratio (%) 54/46% 54/46% NS
Diabetes Mellitus, n (%) 14% 14% NS
EPO dose/Kg (unitis) 125±35.8 122±31.7 NS
Total EPO dose (unitis) 10857±497.9 10357±449.0 NS
Hb (g/L) 9.6±0.30 9.05±0.31 0.016
IECAs % 7.1% 7.1% NS
ARA II % 46% 50% NS
PCR mg/l 8.9±2.4 3.68±0.12 0.043


Conclusions: We concluded that despite being with recommended maintenance 
doses of EPO, levels of Hb remain low with the ESA biosimilar, after three months on 
treattment. The possible cause: a) Is necessary increase the dose of EPO, b) This kind of 
EPO possibly is inefective.
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Novel ESA Agent Mircera in the Treatment of Renal Anemia in Chronic 
Hemodialysis Patients  Rafael Ponikvar, Jadranka Buturovic, Andreja Marn, 
Bojan Knap, Andrej Bren.  Department of Nephrology, University Medical 
Center Ljubljana, Ljubljana, Slovenia. 


Aim. To evaluate efficacy and safety of the therapy of chronic HD patients with 
methoxypolyethyleneglycol epoetin beta (Mircera) from January 2008 till April 2009.


Methods. 17 chronic HD patients, 9 males and 8 females, aged 66+-13 (44-86) years, 
previously treated by epoetin alpha and beta, participated prospective clinical study. 
Hemoglobin, ferritin, platelet count, transferrin saturation and percentage of hypochromic 
erythrocytes were evaluated before and every month (for 16 months) after the beginning of 
Mircera therapy. Routine therapy with iron i. v. was maintained as usual.


Results. Mean weekly dose for epoetin alpha and beta before Mircera was 8,368 IU 
(range 1,000-15,000) and mean once-month dose for Mircera was at start, at 6th, 12th and 
16th month, 142, 130, 123, and 110 ug, respectively. Average hemoglobin concentration 
one month before Mircera therapy, at start, at 6th, 12th and 16th month of mircera therapy 
was 117, 122, 119, 124, and 121 g/l, respectively, feritin (ug/l) was in average 520, 479, 
624, 384 and 807, respectively, transferin concentration was in average 21.9, 25.0, 46.6, 
36.8 and 39.7 % respectively, hypochromic red cells (%) were in average 1.9, 2.9, 4.1, 4.2, 
and 3.8, respectively and platelet count (x 10-9/l) was in average 191, 206, 182, 189 and 
207 respectively. Interestingly, 73 years old man having been on epoetin alpha in average 
12,000 IU/week, have been treated with Mircera only for the first 6 months (the dose was 
200, 200, 75, 100, 100, 75 ug, respectively) while hemoglobine concentration was high and 
stable (134, 134, 131, 147, 155, 155, 163, 154, 150 and 150 g/l, respectively) for the next 
8 months, without epoetin therapy. No thrombotic events were recorded.


Conclusions. Once a month intravenous therapy with Mircera was effective in 
treating anemia in chronic hemodialysis patients. Mircera dose progressively decreased 
and hemoglobin slightly increased during 16-months observation period. Prolonged 
erythropoetic effect of Mircera was observed in one patient who had stable and high 
hemoglobin concentration 8 months after discontinuation of Mircera.
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The Effect of ACE Inhibition or Angiotensin Receptor Blockade on 
Cardiovascular Events in Hemodialysis Patients: A Systematic Rreview 
and Meta-Analysis  Davina J. Tai,1 Thomas W. Lim,1 Matthew T. James,1,2 
Brenda R. Hemmelgarn.1,2  1Department of Medicine, University of Calgary; 
2Department of Community Health Sciences, University of Calgary. 


Cardiovascular (CV) disease is the leading cause of death in hemodialysis (HD) patients 
(pts). In the non-dialysis population, ACE inhibitors (ACEIs) and angiotensin receptors 
blockers (ARBs) have well-established cardio-protective effects. However, their impact 
on clinical outcomes in HD pts is uncertain. We undertook a systematic review and meta-
analysis to determine the effect of ACEI or ARB therapy on CV outcomes in HD pts. Studies 
were identified by searching electronic databases (MEDLINE, EMBASE, CENTRAL), 
bibliographies, conference proceedings, and by contacting experts. Randomized controlled 
trials (RCTs) comparing use of ACEIs or ARBs with controls in HD pts were eligible. 
The primary outcome was the composite of fatal and non-fatal CV events over the study 
period. Random-effects models of DerSimonian and Laird were used to estimate the pooled 
relative risk (RR) for CV outcomes with 95% confidence internals (CI) for ACEI or ARB 
treated pts versus control. Following independent review by two abstractors, 3 RCTs with 
a total of 820 pts were included in the meta-analysis. One trial excluded pts with known 
cardiac disease, and 2 trials reported left ventricular mass index (mean 143 to 179 g/m2). 
Treatment duration ranged from 19 to 36 months. In a pooled analysis, ACEI or ARB use 
reduced the risk of the composite outcome of CV events or death by 37% compared to 
control (RR 0.63, 95% CI 0.38-1.02, p=0.06). There was evidence of study heterogeneity 
(I2=73%). HD pts treated with ACEIs or ARBS had a non-significant reduction in fatal 
and non-fatal CV events compared to control. Included studies are limited by small pt 
numbers and heterogeneity of results which may be related to study quality. Whether the 
cardio-protective effects of ACEIs or ARBs demonstrated in the non-dialysis population 
can be extended to HD pts remains to be determined.
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Validity of Rapid Platelet Function Assay in the Assessement of Aspirin 
Resistance in Hemodialysis Patients  Abdallah Geara,1 Jacques Daoud,1 
Georges Abou Rjaili,2 Maria Ajaimi,3 Terenig Terjanian,4 Suzanne El Sayegh.5  
1Internal Medicine, Staten Island University Hospital, Staten Island, NY; 
2Cardiology, Staten Island University Hospital, Staten Island, NY; 3Nephrology, 
SUNY Downstate, Brooklyn, NY; 4Hematology/Oncology, Staten Island 
University Hospital, Staten Island, NY; 5Nephrology, Staten Island University 
Hospital, Staten Island, NY. 


Patients who are resistant to aspirin have a greater risk of cardiovascular morbidity 
compared to patients who are sensitive to aspirin. We studied the validity of VerifyNow® 
a rapid platelet function assay to measure aspirin resistance in hemodialysis patients. 
Our choice for this method of measurement was guided by the previous studies done by 
Chen et al. who found a higher percentage of aspirin resistance in patients with chronic 
renal disease.


Methodology: We collected a blood sample of 21 hemodialysis patients just prior to 
the dialysis session. To test for aspirin resistance, we used VerifyNow® from accumetrics. 
It is a rapid platelet function assay that uses arachidonic acid as an agonist and expresses 
the value of aspirin resistance in Aspirin Reaction Units (ARU). The therapeutic range for 
platelet function is defined by the manufacturer to be between 350 and 549. Values above 
550 are defined as aspirin resistance.


We excluded patients taking aspirin, Coumadin, clopidogrel and patients with 
thrombocytopenia (<100.000), clotting disorders and liver disease.


Results: The Mean ARU was 624.38 (521-653); 19 patients (90.48 %) had an ARU > 
550 and 2 patients (9.52%) had an ARU < 550 but all our patients had values above 500. 
The population’s ethnicity was predominantly Caucasian (13/21). One of the two patients 
with ARU<550 was found to have antiphospholipid syndrome.


Conclusion: Studying aspirin resistance in hemodialysis patients using the rapid platelet 
function assay- VerifyNow® from acumetrics is an accurate tool to assess platelets function 
in hemodialysis patients.
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Staphylococcus lugdunensis Infective Endocarditis in Patient on 
Hemodialysis  Shigehisa Koide,1 Munehisa Atsumi,1 Hiroshi Yamashita,1 
Yoshiro Fujita,1 Satoshi Sugiyama.2  1Collagen Disease and Nephrology, Toyota 
Momorial Hospital, Toyota, Aichi, Japan; 2Nephrology, Fujita Health University, 
Toyoake, Aichi, Japan. 


A 77-year-old man with end-stage renal disease on maintenance hemodialysis presented 
to hospital with a 2-month history of remittent fever and malaise in September 2008. An 
artificial blood vessel of his forearm had an infected wound from February 2008, and 
received the medication of antibiotics(FMOX).


We perform blood cultures promptly from the hospitalization day and start VCM 
administration for shunts infection. Because Staphylococcus lugdunensis was detected by 
blood cultures, we changed antibiotics in CEZ, but develop heart failure on the ninth day 
of treatment. The transthoracic echocardiogram revealed a vegetation on aortic valve, and 
diagnosed with infective endocarditis and aortic regurgitarion.


Surgery was performed on the 13th day of treatment, and received a total of 42 days 
of intravenously administered antibiotics. His clinical course was improved and was 
discharged on 55th day of treatment.


Staphylococcus lugdunensis is Gram-positive, coagulase negative staphylococcus 
(CoNS) that was first described in 1988. It is increasingly being recognized asa cause of 
a highly aggressive and destructive from of native valve endocarditis, and mortality is 
high. We describe a hemodialysis patient with endocarditis requiring surgical intervention. 
Staphylococcus lugdunensis should be added in “the typical bacteria name” of “modified 
Duke criteria”.
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Association of Pruritus with Disease Burden and Mortality among Patients 
on Maintenance Hemodialysis  Gildete B. Lopes,1 Márcia S. Martins,2 Maria 
Tereza S. Martins,3 Cácia M. Matos,4 Antonio A. Lopes.1  1Clinical Epidemiology 
Unit, Federal University of Bahia, Salvador, BA, Brazil; 2CLINIRIM, Brazil; 
3Clínica NEPHRON, Brazil; 4INED, Brazil. 


OBJECTIVE: To assess whether being bothered by pruritus is associated with 
survival and perceived disease burden in a dose-response fashion among maintenance 
hemodialysis (MHD) patients.


METHODS: A cohort study (PROHEMO) of 662 MHD patients initiated in 2005 at 
4 units in Salvador, BA, Brazil. Patients were followed until Dec. 31, 2008. At study start, 
patients were asked about the intensity that they were bothered by pruritus during last 4 
weeks. The Kidney Disease Quality of Life Short Form was used to determine perceived 
disease burden scores. The burden scores may vary from 0 to 100 with higher scores 
indicating less disease burden. Linear regression was used to assess associations between 
pruritus and disease burden. Cox regression was used for associations between pruritus and 
mortality risk. The covariates for adjustments were sex, age, years on dialysis, hemoglobin, 
albumin, creatinine, heart failure, cerebrovascular disease, diabetes, peripheral vascular 
disease, Kt/V, PTH, serum calcium, serum phosphorus, and calcium x phosphorus.


RESULTS: Mean age was 49.0±13.9 yr; 57.4% male. The % somewhat bothered 
by pruritus was 16.6% and moderately-to-extremely bothered was 29.2%. Death rate per 
100 patient-years was 7.5 for not bothered, 9.3 for somewhat and 12.7 for moderately-
to-extremely bothered (P for trend =0.005). After adjustments the mortality risk was 
found to be 73% higher (P=0.006) for patients moderately-to-extremely bothered as 
compared with not bothered. Perceived burden also correlated positively with pruritus (P 
for trend<0.001). After adjustments for covariates, the perceived burden score was found 
to be 9.4 lower (P=0.001) for those moderately-to-extremely bothered as compared with 
not bothered by pruritus.


CONCLUSIONS: Being bothered by pruritus was associated in a dose-response 
fashion with higher risk of death and greater perceived disease burden among MHD patients. 
The data support greater emphasis on the care of MHD patients bothered by pruritus to 
improve quality of life and survival.
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Predictive Value of Monthly Mean Predialysis Heart Rate (Pre-HR) 
for Congestive Heart Failure in Patients with Hemodialysis  Nobuhiko 
Joki,1 Yuri Tanaka,1 Kaori Sato,3 Chie Shiraki,2 Yasunori Takahashi,2 Masaki 
Iwasaki,1 Haruka Masuda,1 Yoshihiko Imamura,2 Hiroki Hase.1  1Division of 
Nephrology, TOHO University Ohashi Medical Center, Tokyo, Japan; 2Dialysis 
Center, Nissan Tamagawa Hospital, Tokyo, Japan; 3Division of Cardiovascular 
Medicine, TOHO University Ohashi Medical Center, Tokyo, Japan. 


In general population, increment of heart rate (HR) has already been recognized as 
an important predictor of cardiovascular events. The purpose of study was to explore the 
predictive value of monthly mean Pre-HR in congestive heart failure (CHF) in HD pts.


We enrolled into the study Tamagawa hospital pts who met following criteria: 1) on 
regular HD therapy for last 2 years; 2) without cardiovascular events, except of CHF in 
last 2 years and 3) without pace maker implantation for any arrhythmia occurrence. 60 
HD pts initially entered into database, and after applying inclusion criteria 38 of them (68 
years, 61% male, 41% diabetes) stayed in the study. Among them 6 pts (16%) had a CHF 
events in last 2 years.


At time of CHF diagnosis, monthly mean Pre-HR (88 vs. 70/min, p=0.0001), CTR (55.6 
vs. 50.6%, p<0.05), and hANP (317 vs. 63 pg/mL, p<0.0001) were higher in CHF patients 
compared with non-CHF patients. Then we compared the time course changes of Pre-HR, 
hANP, and CTR before CHF diagnosis in two patient groups. As shown in Figure, in CHF 
group, monthly mean Pre-HR was increasing progressively from 10 month before CHF 
diagnosis, which is earlier than hANP and CTR. The significant difference between CHF 
and non-CHF was observed earlier in monthly mean Pre-HR (5 moth before CHF onset) 
than in ANP (4 month before CHF onset) and CTR (2 moth before CHF onset).
In HD pts similar like in general population, monthly mean Pre-HR could be more important 
for predicting future congestive heart failure than hANP.
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Comparison of Antiplatelet Potency Using In Vitro Closure Time (CT) 
among Sarpogrelate, Aspirin and Beraprost in Healthy Volunteers  Kyung 
Min Kim,1 Youngrea Na,1 Keumja Cho,1 Hyun-Sook Chi,2 Jung-Sik Park,1 
Soon Bae Kim.1  1Nephrology, Asan Medical Center, Seoul, Korea; 2Laboratory 
Medicine, Asan Medical Center, Seoul, Korea. 


Propose; In vitro CT using platelet function analyzer (PFA) is a simple and rapid test 
to measure of overall platelet-associated primary hemostasis. This study was performed 
to compare of antiplatelet potency using in vitro CT among sarpogrelate, aspirin and 
beraprost.


Method; This was a prospective, open-labled study with twenty healthy volunteers. 
Volunteers being assigned to take sarpogrelate, aspirin and beraprost each for 14 days, 
followed by 14 days of washout period, before switching each medications for another. 
Dosages were: 100mg aspirin (Bayer) once a day, 100mg sarpogrelate (Mitsubishi) one 
tablet three times a day, 20 µg beraprost (Astellas) 2 tablets three times a day. We measured 
in vitro CT using PFA with collagen/epinephrine (CEPI), bleeding time, vonWillebrand 
factor (vWF), D-dimer, hs-CRP and fibrinogen. This study was supported by university 


of Ulsan.
Results; Baseline parameters were normal in all subjects and had no statistically 


significant differences between each baselines. Sarpogrelate showed no difference in CEPI 
level between baseline and after 14 days (133±33 vs. 132±35 sec, P=0.826).


Aspirin significantly increased the level of CEPI compared with baseline, from 145±37 
to 259±41 sec (P<0.0001). Beraprost significantly increased the level of CEPI, from 134±37 
to 150±27 sec (P= 0.035). The %changes of CEPI was greater in aspirin than beraprost 
(178±28 vs. 112±20 %). The levels of bleeding time, vWF, D-dimer, hs-CRP and fibrinogen 
did not change in all three drugs.


Conclusion; Daily 100mg aspirin and 120 µg beraprost prolonged in vitro CT 
significantly however, daily 300 mg sarpogrelate did not. Further study is necessary to 
evaluate potency of antiplatelet drugs in CKD patients.
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Comparison of Heart Rate Variability between End Stage Renal Disease 
Patients on Hemodialysis and Hypertensives  Joon Seok Oh,1 Ji Min Jeon,1 
Sung Min Kim,1 Young Ki Son,1 Yong Hoon Shin,1 Joong Kyung Kim,1 Myeong 
A Cheong,3 Yong Ki Park,2 Gun Ung Jeon.2  1Divison of Nephrology, Internal 
Medicine, Bongseng Hospital, Jwacheon 1(il)-dong, Dong-gu, Busan, Korea; 
2Divison of Nephrology, Internal Medicine, Dongnae Bongseng Hospital, Allak 
1-dong, Dongnae-gu, Busan, Korea; 3Divison of Nephrology, Internal Medicine, 
Korea Cancer Center Hospital, Nowon-gu, Seoul, Korea. 


Background: Heart rate variability (HRV) can be used to assess the effects of drug 
and other interventions including exercise, respiration, metabolic change and psychological 
or physical stress on cardiac autonomic tone. Few studies about HRV of end stage renal 
disease (ESRD) patients were performed in Korea. So, authors investigate the autonomic 
nerve system activity by HRV in patients with hemodialysis due to ESRD.


Methods: We compared the pattern of cardiac sympathetic and parasympathetic activity 
through the time- and frequency-domain analysis of HRV with 24-hour Holter monitoring 
between 30 ESRD patients and 64 hypertensive control subjects. Patients have been received 
hemodialysis therapy at the Bongseng hospital between January 2007 and June 2008.


Results: The mean age of patients and controls were 51.17 ± 11.91 and 55.02 ± 13.72 
years-old respectively. In patient group, all time- and frequency-domain HRV measures 
including standard deviation of all normal sinus R-R intervals over 24hours (SDNN), HRV 
index, very low-frequency (VLF), normalized unit of low-frequency (LFnorm) and ratio 
of low-frequency power to high-frequency power (LF/HF) were reduced, and normalized 
unit of high frequency (HFnorm) was increased compared with control group.
HRV measures between groups
 Patient Control P value
HRV index 11.72 ± 5.60 16.67 ± 5.31 0.00
LF norm 33.35 ± 20.00 51.18 ± 21.21 0.00
HF norm 40.24 ± 15.15 31.60 ± 14.92 0.01
LF/HF 1.14 ± 1.07 2.56 ± 2.53 0.01
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Conclusion: Autonomic tones in ESRD patients on hemodiaysis are decreased 
compared with those in patients with hypertension. And parasympathetic tones in ESRD 
patients on hemodyalysis have the preponderance over sympathetic tones.
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Effect of Peritoneal Dialysis on Renal Recovery in Infants after Congenital 
Heart Surgery  Alyssa A. Riley,1 Joshua Blinder,2 J. Lynn Jeffries,2 David 
P. Nelson,2 Stuart L. Goldstein.1  1Renal Section, Dept of Pediatrics, Baylor 
College of Medicine, Houston, TX; 2Cardiology Section, Dept of Pediatrics, 
Baylor College of Medicine, Houston, TX. 


Acute kidney injury (AKI) after cardiopulmonary bypass (CPB) surgery to correct 
congenital heart disease (CHD) is common. Post-CPB patients (pt) have hemodynamic 
instability due to poor cardiac function, further compromised by fluid overload and 
oliguria. We use continuous peritoneal dialysis (CPD) for fluid removal until renal function 
recovery commonly after CPB. The effect of CPD on renal function recovery is unknown, 
thus indications for discontinuing CPD remain unclear. Urinary AKI biomarkers are more 
sensitive indicators of kidney injury than serum creatinine (SCr), predict AKI development 
prior to SCr increase and may not be affected by CPD. However, urinary biomarkers have 
not been evaluated to predict renal recovery. We aim to determine if 1) CPD affects renal 
function recovery and 2) if urinary biomarker levels can predict renal function recovery. We 
have initiated a prospective, randomized controlled trial to assess renal function recovery 
in pts treated with CPD. Pts <30 days old undergoing CPB for CHD treated with CPD 
are randomized to two groups, matched for CHD physiology and time on CPD. At the 
time of standard CPD discontinuation, pts either (1) stop CPD or (2) continue CPD for an 
additional 24 hr. Hourly UOP is measured (ml/kg/hr). Urine samples are collected at 6 hr 
post-CPB, then at 12 hr intervals until CPD catheter removal. A panel of urinary biomarkers, 
including NGAL, IL-18, KIM-1, and L-FABP, will be measured in each sample. A sample 
size of 40 pts was calculated to detect a 30% difference in hourly UOP (ml/kg/hr) between 
study groups, with 20 patients in each group. UOP (ml/kg/hr) and % change in UOP will 
be compared between the two groups to assess for potential differences in renal function 
recovery. Additionally, urinary biomarker concentrations will be compared between the 
two groups to assess potential correlation with CPD duration and/or if urinary biomarkers 
can predict the time course of renal function recovery.
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Effects of Beta-Adrenergic Antagonists in Patients on Dialysis: A Systematic 
Review  Sunil V. Badve,1,2 Matthew A. Roberts,1,3 Vlado Perkovic,1,4 Alan Cass,1,4 
Carmel M. Hawley,1,2 BLOCADE Study Group.1  1Australasian Kidney Trials 
Network, Brisbane, QLD, Australia; 2Nephrology, Princess Alexandra Hospital, 
Brisbane, QLD, Australia; 3Nephrology, Austin Health, Melbourne, VIC, 
Australia; 4George Institute for International Health, Sydney, NSW, Australia. 


Background: Beta-adrenergic antagonists (beta-blockers) have beneficial effects on 
cardiovascular morbidity and mortality in the general population. Their role in patients 
receiving dialysis is uncertain, despite this group having increased sympathetic nervous 
system activity and an increased risk of sudden cardiac death.


Methods: The Cochrane Controlled Trial Registry, MEDLINE and EMBASE were 
searched for randomized trials with at least 3 months follow up that compared beta-blockers 
to another agent or placebo in patients receiving dialysis. Clinical and cardiac outcomes 
of patients treated with beta-blockers were evaluated using the weighted mean difference 
(WMD) for continuous variables and hazard ratios (HR) for categorical variables. These 
were pooled using a random effects model.


Results: Four trials including 258 participants were identified (2 crossover, 2 parallel 
group). The agents used were carvedilol (3 trials) and metoprolol tartrate (1 trial). Beta-
blocker use was associated with significant decrease in heart rate (WMD -15.8 beats/minute, 
95%CI -24.1 to -7.5), but no clear effect on either systolic blood pressure (WMD -4.4 mmHg, 
95%CI -12.6 to 3.9) or diastolic blood pressure (WMD -0.2 mmHg, 95%CI -7.4 to 7.1). Use 
of beta-blockers had no effect on left ventricular ejection fraction (WMD 1.92%, 95%CI 
-7.4 to 11.3). There was no effect on patient survival in the 2 studies (n=222 patients) that 
examined all-cause mortality (HR 0.74, 95% CI 0.40 to 1.38). There was insufficient data 
to study their effect on B-type natriuretic peptide or other cardiac measures.


Conclusion: This systematic review did not demonstrate any beneficial effects of beta 
blockers on mortality or cardiac outcomes in patients on dialysis. Despite their potential to 
reduce the risk of adverse cardiac outcomes and sudden cardiac death in this population, 
there is a paucity of randomised controlled trial data studying beta-blocker therapy.
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Association between N-Terminal Pro-Brain Natriuretic Peptide and Acute 
Ischemic Stroke in Patients on Chronic Hemodialysis  Yong Kyun Kim, Seok 
Joon Shin, Hyun Hwa Chung, Hyung Wook Kim, Se Na Jang, Ho Cheol Song, 
Chul Woo Yang, Yong-Soo Kim, Euy Jin Choi.  Department of Internal Medicine, 
College of Medicine, The Catholic University of Korea, Seoul, Korea. 


Background Plasma N-terminal pro-brain natriuretic peptide (NT-proBNP) has been 
reported as a predictor for ischemic stroke in general population. However, predictive value 
of plasma NT-proBNP for acute ischemic stroke in patients on chronic hemodialysis has 


not been well established. The aim of this study was to determine whether NT-proBNP 
could predict acute ischemic stroke in patients on chronic hemodialysis.


Methods This study was designed prospectively. Clinical, laboratory and 
echocardiographic variables were assessed in 72 patients on chronic hemodialysis. The 
plasma levels of NT-proBNP were measured by immunoassay.


Results During the follow-up period of 45 months, 11 patients had an acute ischemic 
stroke. The Kaplan –Meier plot showed an increased frequency of acute ischemic stroke in 
patients with plasma levels of NT-proBNP above the median values compared to patients 
with lower concentrations (p=0.028). The multivariate Cox proportional hazard models 
showed that the NT-proBNP was significant independent predictor of acute ischemic stroke 
after adjustment for age, sex, mean blood pressure, diabetes, serum cholesterol levels, 
left ventricular mass index and left ventricular fractional shortening (HR 6.66, 95% CI, 
1.22-36.48, p=0.029).


Conclusions Our data suggest that plasma NT-proBNP levels predict the risk of acute 
ischemic stroke in patients on chronic hemodialysis.
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Effect of Ethnicity on Sudden Cardiac Death in Hemodialysis Patients: 
A Single Centre Experience  Ananda Chapagain, Mark Blunden, Martin J. 
Raftery, Muhammad M. Yaqoob.  Renal Medicine and Transplantation, Barts 
and the London NHS Trust, London, United Kingdom. 


Differing patterns of co-morbidities in ethnic groups may contribute to differing rates of 
cardiovascular (CV) mortality in HD patients. We conducted this prospective observational 
study from 2002-2007 in a prevalent HD population which increased from 518 to 723. The 
population was approximately 50% Caucasoid and remained evenly distributed between 
patients from South Asian (SA) and Afro-Carribean (AC) groups. We then looked at the 
sub-set of patients who had been diagnosed with sudden cardiac death (SCD).


Total number of deaths observed was 602 of which co-morbidity and mortality data 
was available in 476 patients(79.06%).Patients were censored for deaths within 90 days 
starting dialysis,divided based on their ethnicity and sub-divided into the SCD and Non-SCD 
groups. Out of baseline 231 white, 110 ISC and 63 AC patients, 36 (15.8%), 19(17.2%) and 
8 (12.69%) had SCD.Cause of death was assigned in a weekly MDT to ensure accuracy.


The three groups were similar in age, gender, and HD vintage. However, HD vintage 
was higher in the White SCD group compared to non SCD White group (50.1 +/- 45 vs 
42.7+/- 43 months, p= 0.014). There was no difference in SA SCD group compared to 
non SCD SA group (63.8 +/- 54 vs 42.4 +/- 40 months, p=0.09) and between the AC SCD 
and non SCD AC group (40+/-18 vs 41.9 +/- 35 months p=0.85) in HD vintage.While the 
number of diabetic patients was higher in AC and SA groups compared to whites (p = 
0.032), the proportion of diabetics was significantly higher in the white SCD group (SCD 
vs Non SCD, 52.77% vs 26.35% p= 0.012) but were not over represented in the other two 
SCD ethnic groups.


The overall CV mortality is low in our cohort contributing to 25% of deaths in each 
ethnic group. The number of patients with SCD was similar in the three groups. However, 
duration of dialysis and diabetes were significant contributors to SCD in white population. 
Our data may point to the reasons behind negative RCT conducted in ESRD patients as 
concentrating on ischaemic heart disease (IHD) as a primary end point may be under 
powering RCTs by combining SCD and IHD.
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Association of Valvular Calcification with Aortic Pulse Wave Velocity in 
Hemodialysis Patients  Dimitrios Karakitsos,1,2 George Poulos,1 Alexandros 
Kouvelis,1 Stamatina Papaconstantinou,1 Stelios N. Zerefos,1 Nikolas S. Zerefos,1 
Dimitrios Valis.1  1Renal Unit, Hygeia Hospital, Athens, Marousi, Greece; 
2Intensive Care Unit, General Hospital of Athens, Athens, Greece. 


Aim: We examined the association between valvular calcification and the aortic pulse 
wave velocity (carotid-to-femoral, PWVcf) as well as of the proximal aorta (PWVr) in 
hemodialysis patients.


Patients-Methods: Seventy five patients (41 males, aged 55±16 years old, time on 
dialysis 9±4 years) were studied. Fifty eight patients had a history of coronary artery 
disease (CAD). Echocardiographic measurements of the left ventricle (LV) were performed 
according to the recommendations of the American Society of Echocardiography. The 
PWVr was measured from the suprasternal view by pulsed wave Doppler tracings of the 
ascending and descending aorta, as previously described. The PWVcf was determined 
using transcutaneous Doppler flow recordings and the foot-to-foot method, as previously 
described. Valvular calcification was determined by echocardiography and registered as 
a semi-quantitative score (Cas), graded 0-4: calcification of mitral annulus (absent=0, 
present=1), of aortic cusps (absent=0, one cusp=1, more than one=2) and of tricuspid 
leaflets (absent=0, present=1).


Results: Patients exhibited mean values of LV ejection fraction, LV mass index, PWVcf 
and PWVr equal to: 62%±5%, 150.5±25.7 g/m2, 12.2±1.4 and 8.1±1.6 m/s, respectively. 
Cas was significantly correlated with age (p=0.01), time on dialysis (p=0.03), history of 
coronary artery disease (p=0.01), and PWVr (p=0.03). No significant association was 
observed between Cas and PWVcf (p=0.07). Multivariate regression analysis failed to 
show that Cas was independently correlated with PWVr.


Conclusion: Age and a history of coronary artery disease were strong determinants 
of PWVr. Valvular calcification was a significant, though not an independent, predictor of 
PWVr in hemodialysis patients.
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Aspirin (ASA) Responsiveness in a Sample of Hemodialysis (HD) Patients 
as Measured by the Point-of-Care Platelet Function Assay (POC Assay)  
Yin Ping Liew,1 Qi Che,2 Rachel Fissell,2 Deepak L. Bhatt,3 Kandice Kottke-
Marchant,2 Robert J. Heyka.2  1Renal Services, RIPAS Hospital, Bandar Seri 
Begawan, Brunei Darussalam; 2Cleveland Clinic, Cleveland, OH; 3Brigham 
and Women’s Hospital, Boston, MA. 


Data on ASA resistance using platelet function assays are not available for the HD 
population. The present observational study examines a sample of HD patients taking ASA, 
to determine ASA responsiveness using the POC assay.


Methods: Adult patients who were stable on thrice weekly HD and taking ASA 81mg 
or 325mg daily for at least 2 weeks were studied. Patients were excluded if they took other 
medications affecting platelet function, experienced acute bleeding, or had platelet counts 
<150 or > 450 K/uL, or hemoglobin (Hb) <10 g/dl. The POC assay (VerifyNow) was used to 
determine ASA responsiveness. Assays were performed at week 1 and week 2 of the study 
enrollment period. An aspirin reaction unit (ARU) ≥ 550 indicates ASA resistance.


Results: The present sample includes 28 patients: 16 (57%) males, 23 (82%) blacks, 
mean age 60 ± 10 yrs. Main causes of End-Stage Renal Disease (ESRD) were diabetes 
mellitus and/or hypertension, 16 (57%). Fourteen (50%) patients had a history of 
cardiovascular disease. The majority (24/28, 86%) were on ASA 81mg daily, the others 
were on ASA 325mg daily. Mean Hb was 11.3 ± 0.8g/dl; mean platelet count was 243 ± 
71K/uL; The overall mean ARUs were 484 ± 66, week 1 mean ARUs were 479 ± 67, week 
2 mean ARUs were 488 ± 66. Overall, 7/28 (25%) had ASA resistance by the assays, one 
of them was on ASA 325mg daily. Only one patient had ASA resistance on 2 consecutive 
weeks. The majority of patients (86%) with ASA resistance by the POC assay reported 
non-compliance with ASA intake.


Conclusion: This study shows a rate of ASA resistance similar to previous literature 
using the POC assay in the cardiology population. However, the majority of study subjects 
with ASA non-responsiveness in this study were also non-compliant with ASA intake. This 
finding suggests that ASA resistance found in the HD population may be more attributable 
to non-adherence to a medication regimen, than to ASA resistance.
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The Marked Impact of a Stroke and Rehabilitation Unit for Renal Patients 
on Disability and Home Support  Wendy Brown, Clive Nicholls, Agnes 
Hwekwete, Gina Norwood, Jane Alston, Neill Duncan, Tom Cairns.  Imperial 
College Kidney and Transplant Institute, London, United Kingdom. 


Our incidence of stroke 20.7/1000 patient years on haemodialysis [HD], comparable 
with other centres, and 10x general UK population. Patients are increasingly elderly, 
multiply co-morbid and recovery from stroke challenging. Our population is of mixed 
ethnicity with language barriers and in many cases socially deprived. Multidisciplinary 
Stroke Units improve outcome but are a limited resource and remote from the specialist 
needs of renal patients. Physio, occupational, speech and nutritional therapy input may be 
diluted on a busy renal ward and hindered by thrice weekly HD.


An 8 bed Stroke and Rehabilitation Unit was developed with a dedicated neurology/
renal and therapy team, with additional funding for staff and bedside HD. A hospital wide 
computer-based referral system was used to judge timely and appropriate admission with 
priority for acute stroke, any spare capacity was used for other patients with reversible 
disability of other cause.


From the start of the unit Apr 2008 – May 2009, 96 patients treated, aged 70.2±12.8yrs, 
32/96 with stroke, 4/96 with peripheral vascular disease and limb amputation, and 60/96 
with other rehabilitation need. Length of stay was 35±29.9 days


Of the stroke patients: 13/32 were haemorrhagic, 13/32 ischaemic and 6 had acute 
events on clinical grounds but no radiological changes. 91% stroke patients received 
haemodialysis at times tailored to maximise rehabilitation therapy. 66% stroke patients were 
discharged home (38% with a package of care) 9% had a new nursing homes placement, 
16% transferred to another ward and 9% died.


Barthel Index was used to score disability on admission and on discharge for the 
stroke and non-stroke patients. Both groups had a highly significant improvement in their 
functional ability [p<0.001 ttest].
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Low Prevalence of Cardiovascular Disease in Long-Term Survivors on 
Dialysis  Linda H. Bisset, Richard J. Fluck, Maarten W. Taal.  Renal Unit, Royal 
Derby Hospital, Derby, United Kingdom. 


Introduction
Cardiovascular disease is the leading cause of death in end-stage renal disease (ESRD). 


Survival beyond 10 years is uncommon. We observed the cardiovascular profile, clinical 
and laboratory characteristics of patients on dialysis for ≥10 years


Methods
Patients on continuous dialysis for ≥10 years were identified from a prevalent dialysis 


population of 328. Data was retrieved from case notes and computerised records
Results
18 patients (9 female, 17 HD, 77% white, 13% asian) were identified. Initiation age 


was 40±16y with dialysis duration 14±5y. Initial dialysis modality was CAPD in 39% (7% 
current). ESRD cause was unknown in 34%, polycystic kidney disease 17%, obstruction/
tubulointerstitial disease 17%, glomerulonephritis 11%, reflux 11% and other 10%. At 
initiation 83% had hypertension compared to 50% at last follow-up. There was a low 
prevalence of other cardiovascular risk factors (diabetes mellitus 0%, smoking history 
22%, family history 22%). Cardiovascular disease prevalence was low at initiation and last 
follow-up (coronary artery disease 0% v 5%, cerebrovascular disease 0% v 5%, peripheral 
vascular disease 0% v 5%, arrhythmia 5% v 17% and congestive cardiac failure 0% v 5%). 
Table 1 shows laboratory data, dialysis adequacy and access. 23 dialysis catheters were 
inserted (0.1 per patient year) and 35 fistulas created (0.15 per patient year). 5 patients 
received a transplant that subsequently failed


Conclusions
Long-term dialysis survivors maintain low cardiovascular risk profiles and exhibit 


favourable survival predictors at initiation and last follow-up. Targeting a reduction in 
cardiovascular disease must be a priority before ESRD develops. The maintenance of 
definitive vascular access and low utilisation of dialysis catheters may be relevant.
Table 1: Laboratory data, dialysis adequacy and access


Initiation Last follow-up
Hemoglobin (g/dL) 9.2±1.5 11.9±1.12
Albumin (g/L) 31±3.8 36±3.3
Calcium (mmol/L) 2.36±0.27 2.45±0.17
Cholesterol (mmol/L) No data 3.65±0.78
Phosphate (mmol/L) 1.85±0.46 1.56±0.53
PTH (ng/L) ∗ 233±706
URR ∗ 76.05±6.62
Kt/V ∗ 1.44±0.25
Dialysis Catheters 8 (44%) 2 (12%)
AV Fistula or Graft 3 (17%) 15 (83%)
∗ Incomplete data
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Cardiac Autonomic Dysfunction Is Associated with Poor Physical 
Performance in Patients with End-Stage Renal Disease  Christopher T. 
Chan, Nathan W. Levin, Glenn M. Chertow, Brett Larive, Gerald Schulman, 
Peter Kotanko.  The Frequent Hemodialysis Network Trial Group, NIDDK, 
Bethesda, MD. 


Sympathetic overactivity and vagal withdrawal are complications of end-stage renal 
disease (ESRD). Our primary aim was to describe baseline alterations in autonomic 
modulation of heart rate in subjects enrolled in the FHN Daily Trial. The secondary aims 
were to ascertain associations between indices of heart rate variability (HRV) and (1) 
left ventricular mass (LVM) and (2) short physical performance battery (SPPB) score. 
Clinical demographics, dialysis related biochemistry, LVM [by cardiac MRI], 24 hour 
Holter monitoring, and SPPB score were measured in 195 FHN ESRD patients before they 
were randomized or not. HRV was determined by time and frequency domain analyses. 
The standard deviation of RR interval (SDNN), high frequency (HF) [vagal] and low 
frequency (LF) [sympathetic] components were the primary outcomes. Our baseline results 
are summarized in Table.
Baseline Results
Age (years) 50.2±14.7
Female 81 (42%)
Black race 84 (43%)
ESRD vintage (years) 3.43 (1.51 ; 7.03)
Diabetes 79 (41%)
Charlson index 1.46±1.71
Beta blocker use 117 (60%)
mean RR interval (ms) 814±215
SDNN (ms) 81.1±42
HF (ms2/Hz) 43.4 (30.0 ; 57.3)
LF (ms2/Hz) 110 (52.2 ; 207)
LVM (g) 143±55
SPPB score 8.37±2.62
Normally distributed data are shown as mean±SD. Abnormally distributed data are presented as median 
(25th ; 75th quartiles) 


A univariate association was observed between logHF and LVM (per 10g) (-0.02[0.01] 
(regression estimate[SE]), p=0.03). Associations between age (per decade) and SDNN 
(-2.35[0.60], p=.0001) and SPPB score and SDNN (0.73[0.32], p=0.025) were noted. 
Cardiac autonomic dysfunction in ESRD was demonstrated by HRV analysis in our cohort. 
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Abnormalities in HRV might reflect structural cardiac abnormalities evident in ESRD 
and may be a cause or consequence of the associated impairment in physical function 
and performance.
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Dialysate Sodium 143mEq/L Does Not Aggravate Left Ventricular Mass 
Index  Noritomo Itami, Nozomi Middleton, Kazushi Tsuneyama, Hiromi 
Hamada, Jouji Takada, Taiji Nakashima.  Kidney Center, Nikko Memorial 
Hospital, Muroran, Hokkaido, Japan. 


Background: Left ventricular hypertrophy (LVH) is a risk factor for mortality in 
patients with end-stage renal disease (ESRD) and left ventricular (LV) alterations tend to 
progress over time in the majority of patients. Recently higher dialysate sodium is reported 
to lead to increased interdialytic weight gain (IDWG) which might cause LVH. Dialysate 
sodium (Na) 143mEq/L in our center is not known to cause the progression of LV mass 
although it is higher than the predialysis plasma Na concentration of most patients.


Methods: Thirty-six patients (male/female: 18/18, mean age: 67.1±0.7yrs., original 
disease: CGN 12, Diabetes 11, polycystic kidney 6, others 7) were retrospectively studied. 
Echocardiographic measurements were performed with GE Vivid 7 equipped with a 4.0-1.9 
MHz probe at baseline and 12 months. LV mass (LVM) measurements were made according 
to the Penn convention (Circulation 55:613-618, 1977). The LVM index was calculated as 
the ratio LVM/height(m2). The plasma Na concentrations to determine the individual Na 
set-point named by Keen (Int J Artif Organs 30:971-979, 2007) and IDWG were measured 
on the start of the first dialysis of the week every month and averaged.


Result: LVM indexes were reduced from 145±0.8g/m2 at baseline to 125.4±0.7g/m2 
12 months later (P<0.001). Thirteen patients (Group A) showed increased LVM index 
and 23 patients(Group B) showed decreased LVM indexes. Averaged IDWGs in Group 
A were 6.5±0.8kg, larger than the 5.6±0.7kg in Group B (p<0.01). Average individual 
Na set-points in Group A were 138.3±0.8mEq/L lower than Group B’s 138.8±0.7mEq/L 
(p<0.05). Dry weights were not changed between 52.1±0.8 kg at baseline and 52.3±0.7 
kg (n.s.) at 12 months.


Conclusion: Dialysate sodium 143mEq/L does not aggravate LVM alteration as a 
whole, but it is disadvantageous for patients with lowered individual Na set-points although 
further study is warranted.
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A Prolonged Observation on Adiponectin and Cardiovascular Outcome  
Zanzhe Yu,1,2 Zhaohui Ni,1 Leyi Gu,1 Aiwu Lin,1 Wei Fang,1 Qiang Yao,1 
Simon J. Davies,2 Jia Qi Qian.1  1Renal Division, Renji Hospital, Shanghai 
Jiaotong University School of Medicine, Shanghai, China; 2Institute of Science 
and Technology in Medicine, Keele University, Keele, Staffordshire, United 
Kingdom. 


Background: Adiponectin (ADPN) is an adipocytokine with anti-atherogenic and anti-
inflammatory properties. We have reported a single center study which shown that ADPN is 
increased in peritoneal dialysis (PD) patients and inversely related to C-reactive protein and 
interleukin-6 and related to the presence of carotid plaques. Kaplan-Meier analysis shows 
that the cumulative survival without new cardiovascular (CV) events is better in patients 
with higher ADPN levels than in those with lower ADPN levels. We want to investigate 
the long term predictive power of ADPN for CV events in the present study. Methods: We 
prolonged the follow up period from 39 months to 56 months to estimate the predictive 
power of ADPN in a relatively long period, in the same group of patients (59 CAPD patients). 
Results: The medium follow up period was 36 months. 21 of the patients suffered from CV 
events during the follow up period. 9 of the patients died, 6 of them from cardiovascular 
causes and 3 for other reasons. 8 patients transferred to permanent hemodialysis (HD) and 
8 of them underwent successful renal transplantation. There was no significant difference in 
baseline ADPN levels between the patients remaining on PD compared to those transferred 
to HD or transplantation. The event-free group was younger than the patients with a CV 
event (p<0.01). Kaplan-Meier analysis showed that patients with higher ADPN levels had 
a better cumulative survival without new CV events (p<0.01). COX regression showed that 
both age and adiponectin are independent factors for event free survival, with triglycerides 
and HDL-cholesterol (predictors on uni-variate analysis) being displaced from the model. 
The level of ADPN was not a predictor of technique failure. The ROC curve of ADPN 
showed that the area under the curve is 0.771. Conclusion: Even in a relatively long period 
of follow up, hyperadiponectinemia still predicts a better event-free survival in PD patients. 
A larger prospective study will be helpful to confirm our results.
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Baseline Data from the Global EVOLVE (EValuation Of Cinacalcet HCl 
Therapy To Lower CardioVascular Events) Study  Glenn M. Chertow,1 G. 
A. Block,2 R. Correa-Rotter,3 TB Drueke,4 J. Floege,5 C. A. Herzog,6 G. M. 
London,7 K. W. Mahaffey,8 SM Moe,9 D. C. Wheeler,10 S. Cheng,11 Y. Kubo,11 
T. C. H. Mix,11 D. Modafferi,11 P. Parfrey.12  1Stanford U SOM, Palo Alto, CA; 
2Denver Nephrologists, Denver, CO; 3INNSZ, Mexico City, Mexico; 4Hôpital 
Necker, Paris, France; 5U Hosp RWTH-Aachen, Aachen, Germany; 6Hennepin 
County Med Ctr, Minneapolis, MN; 7Hôpital Manhès, Fleury-Mérogis, France; 
8DCRI, Duke U Med Ctr, Durham, NC; 9Indiana U SOM/Roudebush VAMC, 
Indianapolis, IN; 10UCL Med Sch, London, United Kingdom; 11Amgen, Thousand 
Oaks, CA; 12Memorial U of Newfoundland, St. John’s, NL, Canada. 


EVOLVE is a double-blind, randomized, placebo-controlled trial (RCT) evaluating 
the effect of cinacalcet on mortality and cardiovascular (CV) morbidity in subjects on 
hemodialysis (HD) with secondary hyperparathyroidism (sHPT). Subjects were recruited 
from N. and S. America, Europe, Russia and Australia. Baseline characteristics of all 
subjects (N=3883) are as follows: median age 55 yrs, median time on dialysis 45 months; 
58% white, 22% black, 16% Hispanic, 41% women; median PTH, Ca, P were 698 pg/mL, 
9.8 mg/dL, 6.2 mg/dL, respectively; 58% used vitamin D sterols, 88% used phosphate 
binders. Additional characteristics by PTH category are presented:


PTH range (pg/mL)
Total  
(N=3883)


300≤PTH≤600  
(N=1572)


600<PTH≤900  
(N=944)


900<PTH≤1200  
(N=528)


PTH>1200  
(N=836)


Median age (yrs) 55 58 55 53 51
Median time on  
dialysis (months) 45 35 44 53 68
Diabetes mellitus  
(DM) (%) 34 45 33 26 18


CAD (%) 24 28 23 23 18
History of MI (%) 12 14 12 11 10
Heart failure (%) 23 28 21 18 18


CV disease (CVD) was reported in 43%; those with CVD were older, and a higher 
proportion had DM and/or dyslipidemia. Ca and P were similar between subjects with 
CVD and subjects without CVD; median PTH was lower in subjects with CVD (622 pg/
mL) compared to subjects without CVD (748 pg/mL). The EVOLVE study population is 
representative of patients with uncontrolled sHPT. EVOLVE is the largest RCT conducted 
in dialysis patients to date and the only trial to definitively evaluate the impact of sHPT 
treatment strategies on mortality and CV morbidity.
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Incidence of Troponin I Elevation in Asymptomatic Chronic Hemodialysis 
Patients with a New Assay  Neeraj Kumar, Jordan L. Rosenstock, Maria V. 
DeVita, Michael F. Michelis.  Division of Nephrology, Lenox Hill Hospital, 
NY. 


Troponin I (TnI) is an effective marker for detecting myocardial injury, but the 
significance of TnI in the setting of end stage renal disease (ESRD) has been controversial. 
TnI levels have been noted to be increased in 5-18% of asymptomatic hemodialysis (HD) 
patients (pts) with previous assays. The incidence of elevations with a newer assay (VITROS 
ES) is unknown. Also, there is limited data on the variability of TnI in individual ESRD pts 
over time. We prospectively evaluated the incidence of elevated TnI levels with the VITROS 
ES assay in asymptomatic HD pts and assessed the variability of levels in individual pts. 
We collected pre-HD samples in 51 asymptomatic HD pts for two consecutive months. 
Asymptomatic pts were defined as pts with no angina or acute coronary syndrome in the 
preceding 4 weeks. Levels were considered normal up to 0.034 ng/ml, high-risk elevation 
(HRE) if between 0.035-0.120 ng/ml and consistent with myocardial infarction (MI) if 
>0.120 ng/ml based on the AHA/ACC/ESC guidelines. In month one, TnI was found to be 
elevated (≥0.035 ng/ml) in 19 (37%) out of 51 pts. Fifteen (29%) were in HRE range and 
4(8%) in the MI range. In month two, 22 (44%) had TnI elevation. Twenty (40%) were in 
HRE range and two (4%) in the MI range. Eighty percent had stable levels over the two 
months. Thirteen (26%) had consistent elevations of TnI and 27 (54%) had consistently 
normal levels. Twelve (24%) had elevation in HRE range both months. One had levels in 
MI range both months. Of the patients that varied, 4 with normal levels went to HRE. Two 
in HRE range became normal and one went to MI range. Three in MI range went to HRE 
range. The highest TnI was 1.640 ng/ml.


Troponin level (ng/ml) Month 1 n(%) Month 2 n(%)
No Elevation 0.000-0.034 32 (63) 28 (56)
High Risk 0.035-0.120 15 (29) 20 (40)
MI >0.120 4 (8) 2 (4)
n-number


In summary, the mean incidence of TnI elevation was 41% in asymptomatic chronic HD 
pts with the VITROS ES assay. A mean of 6% had elevation in the MI range. Most pts had 
consistent TnI levels. The significance of TnI elevation in such pts is unclear at this time.
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Higher Prevalence of Pulmonary Hypertension, Assessed by Conventional 
and Doppler Echocardiograpphy in Chronic Kidney Disease (CKD) Stages 
3 and 4 as Compared to Dialysis Patients  Shirley Y. Hayashi,1 Marcelo 
M. Nascimento,2 Brita Lind,1 Matilda Larsson,1 Anna Bjallmark,1 Astrid 
Seeberg,2 Jacek Nowak,1 Lars-Ake Brodin,1 Miguel Riella,3 Bengt Lindholm.2  
1Department of Medical Engineering, Royal Institute of Technology, Stockholm, 
Sweden; 2Div of Renal Medicine and Baxter Novum, Karolinska University 
Hospital Huddinge, Stockholm, Sweden; 3Medical and Biological Sciences, 
Pontifícia Universidade Católica do Paraná, Curitiba, Brazil. 


Pulmonary hypertension (PHT) has been associated with mortality in dialysis patients. 
The aim of this study was to compare the prevalence of PHT in hemodialysis (HD), 
peritoneal dialysis (PD) and CKD patients stage 3 and 4.


We evaluated 129 patients, 42 HD (27 M, 56±14 yr), 41 PD (21 M, 59±19 yr) 
and 46 CKD stages 3 and 4 (27 M, 61±2 yr) through conventional and tissue Doppler 
echocardiography. Pulmonary capillary wedge pressure (PCWP) was estimated by the 
measurements of early diastolic mitral flow velocity (E) and early diastolic myocardial 
velocities (E´) through the formula: 1.9 + 1.24 x E/E´ (Nagueh et al J Am Coll Cardiol;1997). 
Moreover,estimation of pulmonary systolic arterial pressure in myocardial velocities were 
assessed by right and left ventricular systolic function. Patients with PHT were older than 
those without PHT (65±13 vs. 54±15 yr, p<0.0001). Moreover, PHT was present in 44% 
patients (32% in HD, 46% in PD and 59% in predialysis patients). The prevalence of PHT 
was significantly higher in CKD as compared to dialysis patients (59% vs. 37%, p<0.05). 
PHT patients, with normal ejection fraction, also showed impairment of LV function verified 
by a significant decrease in LV peak systolic velocities (4.3±1.2 vs. 5.6±1.3, p<0.001) as 
compared to patients without PHT. Furthermore, the right ventricular (RV) function was 
also affected in PHT patients as demonstrated by a significant reduction in RV isovolumetric 
contraction velocities as compared to those without PHT (6.7±3 vs. 8±2.7, p<0.05).


In conclusion, PHT is a common finding regardless of CKD stage. The presence of a 
better volume balance, in dialysis patiens might be associated with a reduction in PHT.
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The Effective Use of Beta Blockers To Reduce Mortality Rate in 
Haemodialysis Patients  Muhammad Shahed Ahmed,1 C. F. Wong.2  
1Nephrology, Royal Liverpool University Hospital, Liverpool, United Kingdom; 
2Nephrology, University Hospital Aintree, Liverpool. 


Introduction: Haemodialysis (HD) patients have high cardiovascular mortality and 
cardiac arrhythmia is one of their leading causes of sudden death. In this retrospective 
study, we examined the effectiveness of beta blockers (BB) in reducing the mortality in 
HD patients. Method: Electronic data of patient demography, systolic BP (SBP), diastolic 
BP (DBP) and available ECHO findings were recorded. Survival analysis at one year was 
performed. Results: There was 82 patients studied and their mean age was 63±17 years, 
M: F ratio 43:39 and 20% diabetic (n=16); 50% (n=41) patients were taking BB including 
atenolol (n=15); 44% were on aspirin and 51% on statin therapy. Mean pre SBP was 144±31 
and post HD SBP was 128±26. About 50% of patients (n=41) were not on BB (n=19 were 
on other antihypertensives). ECHO findings of 34 patients are displayed in Table 1.
Table 1: ECHO findings


LVH LVF MR PHT TR
mild 11 6 15 6 12
mild to moderate 3 3 1 0 1
moderate 2 1 5 4 5
moderate to severe 0 2 2 0 0
severe 2 1 0 2 2
Total (n-34) 18( 53%) 13 ( 38%) 23 (68%) 12 (35%) 20 (59%)
LVH- left ventricular hypertrophy, LVF- Left ventricular failure, MR- mitral regurgitation, PHT- pulmonary 
hypertension, TR- tricuspid regurgitation.


BB was prescribed in patients with LVH (n=10), patients with LVF (n=7) and patients 
with PHT (n=3). Mortality in patients with LVF compare to without LVF was 6/13(46%) 
vs. 4/21(19%), (p=0.2). All cause mortality between BB group vs. non BB group was 9/41 
vs. 7/41, p 0.7. Also, 33% (n=4) patients who had PHT on echo died at one year follow up. 
Conclusion: HD patients have a high incidence of LVH, LVF and PHT and less than 50% 
of them were on a BB. Atenelol which is a hydrophilic BB was used in 37% patients of 
BB group. In theory, the lipophilic BB is a better choice as they decreases rate of cardiac 
arrhythmia. We believe that there is potential scope of using more lipophilic BB in our HD 
patients to prevent cardiovascular deaths and future randomized control trial is required to 
evaluate this. Reference: 1. Semin Dial. 2008 Jan-Feb;21(1):43-8.
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Association of Low Pre Dialysis [K] and Intra Dialytic [K] Drop with Sudden 
Death in Hemodialysis  Yvonne C. Ryan, William D. Plant, Joseph A. Eustace.  
Renal Medicine, Cork University Hospital, Cork, Ireland. 


Pre-dialysis dyskalemia and the intra-dialytic drop in [K] may predispose to cardiac 
arrythmias and sudden unexpected death. We conducted the following cohort study to 
quantitate these relationships.


We prospectively measured pre and post dialysis [K] on all period prevalent 
hemodialysis subjects attending a single university based dialysis unit between 1/06 and 
4/09. Post dialysis [K] was measured using a slow flow technique, (bimonthly from 1/06 


to 8/08; monthly thereafter). All cause and sudden unexpected death were recorded. We 
calculated the mean pre and post dialysis [K] using the 4 most recent available labs and 
examined the association with mortality using Cox models.


The 230 subjects were followed for a total of 449.6 patient-years during which time 46 
(20%) died, 20 (8.7%) as a result of sudden unexpected death. Fourteen patients transferred 
and 35 were transplanted; none were lost to follow-up. The mean age (sudden death vs. 
non sudden death) was 57 vs. 52 years, mean ESKD vintage was 4.3 vs. 3.3 years, percent 
male was 63% vs. 65%, percent diabetic 25% vs. 28%, mean duration of follow-up 19.2 
vs. 25.5 months.


Mean (sd) pre dialysis [K] was 5.2 (0.7) mmol/L and was <4.5 in 12.4% and >5.9 
in 12.8 %. The mean intra-dialytic drop in [K] was 1.52 (0.58) mmol/L and was strongly 
correlated with pre dialysis [K], r (Pearsons) = 0.90, p<0.001. There was no association 
between [K] decrement and all cause or sudden unexpected death. The HR (95% CI) for 
sudden unexpected death in those with a pre-dialysis [K] of <4.5 vs. 4.5-5.9 (ref) was 2.97 
(0.93 -9.49); p=0.055, and for >5.9 vs. 4.5-5.9 (ref) was 1.3 (0.29, 6.0); p=0.72.


Persistent low pre-dialysis [K] but not intradialytic [K] decrement is associated 
with sudden unexpected death. These observations are limited by the modest sample 
size and current duration of follow-up and by lack of equilibrated post dialysis [K] 
measurements.
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Influence of Calf-Bioimpedance Dry Weight Estimation on Left Ventricular 
Mass (LVM) in HD Patients  Eric Seibert,1 Stephan Müller,2 Peter Fries,3 
Johanna Hoock,2 Oliver Kuss,4 Gunnar H. Heine,2 Matthias Girndt,1 Peter 
Kotanko,5 Martin K. Kuhlmann.6  1Nephrology, University Halle-Wittenberg, 
Halle, Germany; 2Nephrology, University of Saarland, Homburg, Saarland, 
Germany; 3Radiology, University of Saarland, Homburg, Germany; 4Medical 
Epidemiology, Biometrics & Informatics, University Halle-Wittenberg, Halle, 
Germany; 5Clinical Research, Renal Research Institute, New York, NY; 
6Nephrology, Vivantes Clinic Friedrichshain, Berlin, Germany. 


Dry weight (DW) estimation in HD patients is still a problem. Despite meticulous 
clinical assessment overhydration is prevalent in a large proportion of HD patients, 
leading to volume overload and left ventricular hypertrophy. Segmental calf bioimpedance 
spectroscopy (cBIS) demonstrated promising results in pilot studies as a tool for DW 
assessment. In this study we tested the hypothesis, that targeting DW guided by cBIS 
reduces LVM.


LVM (determined by cardiac MRI), blood pressure and antihypertensive medication 
(daily defined doses, ddd) were assessed at baseline (BL). Thereafter enddialytic weight 
was reduced until cBIS-DW was reached (intervention phase; INT); at this point in time the 
aforementioned parameters were reassessed. During a 6-month follow up (FU), cBIS-DW 
was re-evaluated monthly and enddialytic weight adjusted correspondingly; at the end of 
FU the above parameters were determined a 3rd time.


Twelve patients were studied. Mean LVM declined markedly during the study period 
(Mean [95%-CI]; BL 145.2g [111.1-179.4]; INT 141.9g [107.1-176.9]; FU 137.3 g [97.2-
177.4];). In a Linear Mixed Model analysis, time effect was not significant (p=0.60). Similar 
results were obtained for systolic blood pressure (BL 159 mmHg [150-168]; INT 144 mmHg 
[133-154]; FU 149 mmHg [135-163]; p=0.05) and antihypertensive medication (BL 3.85 
ddd [1.96-5.74]; INT 2.86 ddd [1.3-4.41]; FU 3.36 ddd [1.31-5.41]; p=0.34).


Conclusion: Assessment of DW by cBIS tended to reduce LVM, blood pressure and 
antihypertensive medication in this pilot study. Clearly the study was underpowered, but its 
results provide an important data basis for the design of sufficiently powered studies.
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Pilot Longitudinal Study of Cardiovascular Events, Thrombosis and 
Bleeding in Renal Disease: Compliance with Baseline Special Testing  Trevor 
J. Wilkieson,1,2 Christian G. Rabbat,1 Azim S. Gangji,1,2 Mark A. Crowther,1 
Alistair J. Ingram,1 Charles H. Goldsmith,2 David N. Perkins,3 Sanjay Pandeya,4 
Ryuta Nagai,5 Claudio S. Cina,6 Catherine M. Clase.1,2  1Medicine, McMaster 
University, Hamilton, ON, Canada; 2Clinical Epidemiology and Biostatistics, 
McMaster University, Hamilton, ON, Canada; 3Medicine, Credit Valley 
Hospital, Mississauga, ON, Canada; 4Medicine, Oakville-Trafalgar, Oakville, 
ON, Canada; 5Medicine, Niagara Health System, St Catharines, ON, Canada; 
6Surgery, University of Toronto, Toronto, ON, Canada. 


Background. Multiple risk factors for cardiovascular disease, thrombosis and bleeding 
have been proposed for patients with end-stage renal disease (ESRD). We aimed to 
recruit 400 patients to a prospective pilot study and comprehensively assess baseline 
risk factors.


Methods. We recruited haemodialysis patients in 4 centres, aged > 18 years, new to 
ESRD. We collected baseline demographic and clinical data, and results of routine laboratory 
testing. We planned to assess baseline bioimpedance in all patients, and pulse wave analysis 
and arterial stiffness (Sphygmacor, CR 2000 and Complior), cardiac calcification and 
carotid ultrasound in patients from one centre. We stored serum, plasma and buffy coat for 
biomarker assays. We requested stool for occult blood and H pylori antigen and 48-hour 
urine for urea and creatinine clearance.


Results. We recruited 243 patients from 2004 to 2007. Mean age was 64 y, dialysis 
vintage 3 months, 62% were men, and 53% had diabetes. Bioimpedance was completed 
in 143/243 (59%), Sphygmacor in 23/163 (14%), CR 2000 in 73/163 (45%), Complior in 
12/163 (7%). Cardiac calcification and carotid ultrasound were obtained in 51/163 (31%). 
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Blood was stored in 192/243 (79%), stool in 16/243 (10%), and urine in 7/143 (4.3%). 
Frequent reasons for incompleteness were patients declining the test, lack of time, and 
equipment failure.


Conclusions. Comprehensive non-invasive evaluation of patients with ESRD is 
challenging because of respondent burden. Alternatives are the selection of specific tests 
to address the most compelling hypotheses, or the use of planned fractional factorial 
designs.


Funding. Canadian Institutes of Health Research.
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Does Low Triiodothyronine Level Really Say More Than Serum Albumin 
and CRP on Mortality?  Pinar K. Ozen,1 Fatih Kircelli,2 Gulay Asci,2 Ebru 
Sevinc,2 Erhan Tatar,2 Mehmet Ozkahya,2 Ali Basci,2,3 Ercan Ok.2,3  1Ataturk 
Training and Research Hospital, Izmir, Turkey; 2Ege University School of 
Medicine, Izmir, Turkey; 3Fresenius Medical Care, Turkey. 


Introduction: Low triiodothyronine (fT3) level is claimed to be an independent risk 
factor for mortality in hemodialysis (HD) patients. We investigated whether serum fT3 
level predicts overall mortality in a large group of HD patients.


Methods: Between March-September 2005, 669 prevalent HD patients (mean age 
54±14 years, HD duration 53±47 months, diabetes 26%) were enrolled. Serum fT3 level was 
measured by enzyme immune assay (AxSYM, Abbott Diagnostic) in frozen sera samples 
collected at the time of enrollment. Baseline demographical, clinical and laboratory data 
were recorded; all-cause mortality was assessed by using Cox proportional hazard model 
and Kaplan-Meier survival curve.


Results: Mean fT3 level was 1.47±0.44 (0.01-2.98) pg/ml. Of cases, 71.7% had low 
fT3 levels (<1.71 pg/ml). Serum fT3 level was positively correlated with albumin (r: 0.182, 
p<0.0001), creatinine (r: 0.166, p<0.0001), and inversely correlated with age (r: -0.288, 
p<0.0001), gender (r: -0.118, p: 0.002), hs-CRP (r: -0.201, p<0.0001), total cholesterol (r: 
-0.130, p: 0.004) and triglyceride (r: -0.114, p: 0.01) levels.


During a mean follow-up of 33±16 months, 165 (24.7%) patients died. Kaplan-Meier 
analysis demonstrated that overall mortality was higher in patients in low fT3 tertile (<1.31 
pg/ml) compared to those in high fT3 tertile (>1.67 pg/ml) (64 % vs 83 %, p <0.001). Patients 
in low fT3 tertile had 2.35-fold increased risk for all-cause mortality.


The predictive value of fT3 in adjusted model disappeared after inclusion of both 
albumin and hs-CRP.


Conclusion: Measurement of fT3 level does not provide additional information on 
prediction of HD patients at high risk for mortality.
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Serum Magnesium and Its Relationship to Nutrition and Outcomes in 
Peritoneal Dialysis (PD) Patients  Paul A. Fein, Cezary Borawski, Meghna 
Desai, Jyotiprakas Chattopadhyay, Morrell M. Avram.  Avram Division of 
Nephrology, Long Island College Hospital, Brooklyn, NY. 


Serum magnesium has recently been reported to be a predictor of mortality in 
hemodialysis pts (Ishimura et al., Mag Res, 2007). The objective of the present study was 
to retrospectively examine the relationship of serum magnesium to nutrition and survival 
in PD pts. Sixty two PD pts were enrolled in this study between November 2000 and July 
2008. Bioimpedance analysis (BIA) was used to determine body composition of PD pts. 
The mean age of the pts was 55 years. The majority were African-American (63%), and 
55% were women. Twenty five percent were diabetic. Mean serum magnesium was 1.597 
± 0.28 mEq/L. Serum magnesium was directly correlated with serum nutritional markers, 
albumin (r=0.42, p=0.001), creatinine (r=0.43, p=0.0001), and total protein (r=0.44, 
p<0.0001). Correlations of serum magnesium with BIA parameters and nutritional markers 
are shown in Table. Serum magnesium was directly correlated with BIA parameter and 
marker of cellular health, phase angle (PA) (correlation coefficient, r=0.35, p=0.006) and 
inversely correlated with extracellular mass (ECM)/body cell mass (BCM) ratio (r=-
0.34, p=0.008), a highly sensitive marker of nutrition. Pts were stratified by enrollment 
magnesium ≤1.6 and >1.6 mEq/L. Upon 8 years of observation, the cumulative observed 
survival of pts with enrollment magnesium >1.6 mEq/L was significantly better than those 
of pts with ≤1.6 mEq/L (P=0.04). In multivariate Cox proportional hazard analysis, after 
adjusting for age, gender, race and diabetes, serum magnesium was significant predictor of 
all cause mortality (relative risk: 0.163, p=0.05). In conclusion, lower serum magnesium 
is associated with poorer nutritional status and cellular health Lower magnesium may be 
associated with increased risk of all cause mortality in PD pts.


Relationship between serum magnesium and body composition in PD patients
Reactance (Ohms) ECM/BCM PA (degree)


Correlation Coefficient 0.31 -0.34 0.35
p value 0.028 0.008 0.006
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High Incidence of Subdural Hematoma in Hemodialysis – A Large Single-
Center Study  Albert J. Power,1 Mohamed Hamady,2 Seema Singh,1 Damien 
Ashby,1 Tom Cairns,1 David Taube,1 Neill Duncan.1  1West London Renal 
& Transplant Centre, Hammersmith Hospital NHS Trust, London, United 
Kingdom; 2Department of Radiology, Imperial College Healthcare NHS Trust, 
London, United Kingdom. 


Subdural hematoma [SDH] is associated with high mortality in the general population, 
reaching 50-90% in acute lesions. Chronic SDH is associated with increasing age, 
coagulopathies, and anticoagulant use in large population studies. An ageing hemodialysis 
population is a high risk group, with a uremic bleeding diathesis and exposure to 
anticoagulants for the hemodialysis session and often to maintain vascular access patency. 
The only large study examining SDH describes a US cohort from over ten years ago.


We identified 12 cases of nontraumatic SDH in a retrospective analysis of all 
hemodialysis patients at our center from January 2002-May 2009 [2768 patients; 6361 
patient years follow-up]. Mean patient age was 73.5±7.7yrs, mean dialysis vintage 
2.2±2.4yrs, with good dialysis adequacy, mean spKt/V 1.72±0.29.


5/12(42%) patients were diabetic, 3/12(25%) had established cerebrovascular disease. 
Treatment with aspirin was significantly associated with SDH, 50% vs 30% (p=0.04). None 
were on clopidogrel, dual antiplatelet therapy or warfarin.


The presence of diabetes, hypertension, cerebrovascular, coronary or peripheral vascular 
disease was not significantly associated with SDH.


Our overall annual incidence rate for this era was 188.6 / 100,000 patient yrs (95%C.I. 
97.5-329.5), similar to US data, but in contrast we do not note an increasing rate to the 
present day. Patient mortality was 50% at 30 days, and 58% at 1 yr. In keeping with published 
literature, the majority (86%) of deaths occured in patients not fit for operative treatment 
with SDH thickness >20mm and/or midline shift>10mm.


SDH incidence in hemodialysis patients is >20x greater than reported in the general 
population (3-8 / 100,000 patient yrs) and in our study is comparable to those in US 
hemodialysis units. It is associated with older patients, antiplatelet agents and carries a 
poor prognosis. Caution with the use of anticoagulants is paramount. Large scale studies 
of outcomes after surgery in this group are required to guide management.
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Left Ventricular Hypertrophy in Hemodialysis Patients: A 5 Years 
Observational Study  Carlo Donadio, Yasser Elshahawi, Hisham Kamel.  
Internal Medicine – Nephrology, University of Pisa, Pisa, PI, Italy. 


Cardiovascular complications are important for long term prognosis of end-stage renal 
disease (ESRD) patients treated by dialysis.


The aim of this study was to evaluate left ventricular hypertrophy (LVH) and other 
echocardiograhic indices over a period of 5 years in maintenance hemodialysis (MHD) 
patients


Twenty-nine adult MHD patients (males 19; mean age 68.2 years) on thrice weekly 
hemodialytic therapy, mean dialysis vintage 4.2 years.


Standard biochemical laboratory parameters were bi-monthly measured. 
Echocardiography was performed annually for 5 year. Left ventricular mass (LVM) was 
calculated with standard formula and was then defined concentric if relative wall tickness 
(RWT) was > 0.45. LVH was defined eccentric if RWT was < 0.45.


No significant changes in mean values of Kt/V, protein catabolic rate, serum calcium, 
phosphate, PTH, albumin, pre-albumin, C-reactive protein, Hct, and Hb values were 
observed during the 5 years period. An increase in the mean values of total serum cholesterol, 
from 151 to172 mg/dL, was observed in the first year after initiation of MHD (p value<0.05). 
Then, levels remained stable for the following 4 years.


During the 5 years period we found a progressive and significant decline in systolic 
(from 134 to104 mmHg), diastolic (from 74 to 61 mmHg) and pulse pressure (from 61 
to 45).


Cardiac ultrasonography demonstrated, at the beginning of MHD, a variable degree 
of LVH (mean LVM 285 g): concentric hypertrophy in 13 patients and eccentric in the 
remaining 16 patients. Ejection fraction (EF) was 56%. During the 5 years period there 
was no change in LVM and EF, while there was a progressive increase in PWTd (from 
1.16 to 1.23cm), in RWT (from 0.46 to 0.51), aortic root diameter (from 3.38 to 3.50 cm), 
and both mitral and aortic valve calcification (p value <0.05).


In conclusion, LVH, most frequently eccentric, is found in ESRD patients, before 
dialysis. In the following years, LVH becomes more frequently concentric and cardiac 
valve calcification increases. These alterations seem not to be ameliorated by the decrease 
in blood pressure, the adequate dose of dialysis, the control of carbohydrate, lipid, mineral 
metabolism and anemia.
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Bone Metabolism and Risk of Death and Cardiovascular Disease (CVD) in 
Uremic Patients. A Prospective Cohort Study in Japan  Masatomo Taniguchi,1 
Masanori Tokumoto,1 Shunsuke Yamada,1 Kazuhiko Tsuruya,1 Mitsuo Iida,1 
Hideki Hirakata.2  1Department of Medicine and Clinical Science, Graduate 
School of Medical Sciences, Kyushu University, Fukuoka, Japan; 2Renal Center, 
Fukuoka Red Cross Hospital, Fukuoka, Japan. 


Bone fracture, e.g. femoral neck fracture, probably have a great effect on mortality 
and activity of daily living in uremic patients. Schulz et al demonstrated the strong relation 
between low bone density and aortic calcification, suggesting bone metabolism may 
influence the risk of CVD (J Clin Endocrinol Metab, 2004). The present study described 
the risk of bone fracture in hemodialysis patients, and the association between bone 
metabolism and morality or CVD.


A two-year cohort of 3,170 hemodialysis patients in Japan was studied prospectively. 
Bone fracture was defined as all-caused, new long-bone fracture, excluding vertebral one. 
Among patients, 9.9% had a prior bone fracture and the incidence of fractures was 12.5 per 
1,000 patient years. Using Cox proportional hazard analyses adjusting for several potential 
confounders, female sex (95% confidence interval (CI) =1.35 to 4.35; P=0.045), older age 
(95%CI= 1.01 to 1.06; P=0.010) and diabetes mellitus (95%CI= 1.01 to 2.99; P=0.003) 
were significant predictors of new fracture. In the fully adjusted model, intact PTH level 
>300pg/ml was associated with an elevated risk of new fracture. Intact PTH level ≤ 150pg/
ml was not predictive for fracture. We analyzed hazard ratio for mortality and cardiovascular 
events, according to prior fracture and quartiles of serum alkaline phosphatase (ALP) 
levels. In prospective Cox models that adjusted for age, sex, years on dialysis, comorbidity 
and laboratory measures, the significantly elevated association remained between a prior 
fracture and risk of death (95%CI= to 1.12-2.56; P<0.001). Elevated serum ALP level was 
related with increased mortality (95%CI= to 1.06-1.44; P=0.007) and CVD (95%CI= to 
1.00-1.31; P=0.050). Our data suggests that bone metabolism may influence the risk of 
death and CVD in uremic patients.
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ViSi™ a Continuous, Non-Invasive Blood Pressure Vital Sign Monitor That 
Improves Blood Pressure Monitoring in Subjects Undergoing Hemodialysis 
(HD)  Andrew J. King,1 Dylan L. Steer,1 Susan Abel,1 Marshal Dhillon,2 Devin 
McCombie,2 Clinton Kopotic,2 Matthew Banet,2 Sanja Ilic.2  1Scripps Clinic and 
Scripps Green Hospital, La Jolla, CA; 2Triage Wireless, Inc, San Diego, CA. 


INTRODUCTION: Controversies exist regarding appropriate management of blood 
pressure (BP) in the dialysis population. In particular, sudden intra-dialytic hypotensive 
episodes in patients undergoing HD are common and often difficult to detect. METHODS: 
We compared concurrent measurements of continuous non-invasive BP (cNIBP) made 
by ViSi (novel, cuffless technique based on pulse transit time that requires no external 
calibration; limited for Investigational Use Only) to measurements made every 30 minutes 
by oscillometry (NIBP) and auscultation performed by two registered nurses (dNIBP). 
Variance of cNIBP values was calculated for every interval between NIBP and dNIBP 
measurements. Marked deviation in BP is defined as differing by more than 20% from the 
dNIBP reference value. RESULTS: Ten patients with an average age of 66.2 (range 31-84) 
undergoing HD for an average of 19 + 6 months (range 1- 44) were studied for a total of 
1736 minutes (173.6+10.1 min /patient). The average systolic and diastolic arterial pressures 
measured with cNIBP were 141.4±21.8 and 75.7±8.9 mmHg, respectively, compared to 
131.4±24.2 and 67.8±11.9 mmHg for NIBP. Based on the first NIBP value in an interval 
between two consecutive measurements, BP values measured by cNIBP showed a maximum 
increase of 28.3+21.2% and a maximum decrease of 21.6+12.0% (mean of all intervals). 
Marked deviation from dNIBP was present in 50.8% of NIBP measurements (50.8% 
>10mmHg; 17.5% > 20mmHg), as compared with only 30.5 % of cNIBP measurements 
(30.5% >10mmHg; 6.2% > 20mmHg). Coefficients of correlation between NIBP/dNIBP 
and cNIBP/dNIBP were 0.6 and 0.8, respectively. DISCUSSION: ViSi is a cuffless, non-
invasive device that continuously monitors intra-dialytic blood pressure and therefore allows 
early detection of rapid-onset hypotension. In some HD patients conventional intermittent 
blood pressure monitoring using automated, cuff-based oscillometry was inaccurate and 
failed to detect rapid changes in blood pressure.
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N-Terminal-pro-Brain Natriuretic Peptide (NT-pro-BNP) and Body 
Composition in Maintenance Hemodialysis Patients (MHD)  Myriam 
Pastural-Thaunat,1 Walid Arkouche,1 Denis Fouque,2 Maurice Laville.2  1Dialysis, 
AURAL, Lyon, France; 2Nephrology, CHU-Hôpital Edouard Herriot, Lyon, 
France. 


In patients undergoing MHD the “obesity paradox” survival has been consistently 
reported, as well as in patients with chronic heart failure. The aim of this study was to 
analyze the NT-pro-BNP, a marker of cardiac failure, and a predictor of cardiac mortality 
in end stage renal disease, in function of body composition in MHD patients.


We studied a group of 34 patients (22 M), aged 59.6. ± 15.4 years (mean ± ST), BW 
73.4 ± 17.9 kg; BMI 25.3 ± 4.6 (BMI > 25 in 17 patients). Cardiac function was considered 
normal in 23 patients (echography). Body composition was analysed by bioimpedance 
spectroscopy (BCM - Fresenius), estimating hydration status (total body water, extracellular 


water and intracellular water); lean tissue mass (LTM); lean tissue index (quotient of LTM/
Height² [kg/m²]); fat mass (FM); adipose tissue mass (ATM) and fat tissue index (ATM/
Height² [kg/m²]).


NT-pro-BNP was elevated: in this MHD group, 6658 ± 8050 pg/L (median 3303 pg/L); 
with higher levels in the affected cardiac function group than in normal cardiac function 
group (13172 ± 12300 pg/L; median 10421 pg/L vs 4925 ± 5270 pg/L; median 3167 pg/L; 
p<0,02); and with higher levels in normal BMI patients than in obese patients (8919 ± 8779 
pg/L; median 6119 pg/L vs 4397 ± 6763 pg/L; median 1804 pg/L; p<0.02).


NT-pro-BNP was inversely correlated with: BMI (r = - 0,39; p<0,02); fat mass (r = 
- 0,41; p<0,02); ATM (r = - 0,41; p<0,02); FTI (r = - 0,40; p<0,02). No correlations were 
found with hydration status.


Although that the NT-pro-BNP was elevated in this MHD group, results showed 
moreover higher levels in affected cardiac function patients, and in non-obese patients. In 
addition, the over-weighted patients seem to be more protected against cardiac risk estimated 
by the NT-pro-BNP, confirming the “obesity paradox” reported in MHD.
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Hemodiafiltration May Decrease the Risk of Hospitalization in Incident 
ESRD Patients  Ana Farinha, Alvaro Vaz, Carlos Barreto, Jose Assunção, Jose 
M. Vinhas.  Nephrology, Fresenius Medical Care – Kidney Center, Setubal, 
Pitcairn. 


On-line hemodiafiltration (HDF) provides the largest amount of blood purification over 
a wide molecular weight spectrum, removing middle molecules (MM) more effectively. 
Observational data suggest that HDF is associated with a reduction in mortality. This study 
evaluates the impact of HDF on the rate of hospitalization.


We studied all the incident patients treated in a single center over a 40-month period. 
In this historical cohort study, 164 patients (pts) with ESRD on dialysis were studied: 78 
pts on hemodialysis, and 92 pts on HDF. Mean patient age was 66.6 ± 14.9 (21-91) years; 
52.4% were male and 27.1% diabetics.


Patient characteristics are shown in the table below.
Characteristics at baseline


HD HDF p-value
N 78 92
Age 68.6 ± 13.2 64.9 ± 16.1 ns
Diabetes (%) 23.1 30.4 ns
Time on RRT 13.3 ± 9.3 16.8 ± 10.5 0.027
myocardial infarction (%) 5.1 6.5 ns
Stroke (%) 12.8 5.4 ns
CRP (mg/dL) 2.28 ± 2.68 1.84 ± 2.16 0.012
Serum albumin (g/dL) 3.42 ± 0.54 3.57 ± 0.66 0.010


The unadjusted admission free survival at 40 months was 71.9% in pts on HDF 
compared with 59.8% in HD pts (log rank 3.921; p=0.048). In univariate analysis, age (HR 
1.058; 95% CI 1.027-1.090), systolic blood pressure (HR 0.983; 95% CI 0.971-0.995), 
diastolic blood pressure (HR 0.957; 95% CI 0.935-0.981), hemoglobin levels (HR 0.629; 
95% CI 0.501-0.790), and serum calcium (HR 1.517; 95% CI 1.064-2.163), were significant 
predictors of hospitalization. Using the Cox proportional hazards model, after adjustment for 
seven covariates (age, gender, diabetes, hemoglobin, calcium, CRP levels, and presence of 
acute myocardial infarction or stroke), pts on HDF had a 44.4% lower risk of hospitalization 
than pts on HD (HR 0.556; 95% CI 0.348 to 0.889; p=0.014). Pts with lower hemoglobin 
(HR 0.709; 95% CI 0.601 to 0.835), and with previous acute myocardial infarction (HR 
2.727; 95% CI 1.274 to 5.838) had an increased risk of hospitalization.


These data suggest that HDF may reduce patient morbidity as evaluated by the rate 
of hospitalization. However, the beneficial effect of HDF must be proved by randomized 
controlled trials.
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Prevalence of Metabolic Syndrome (MetS) in PD Patients (pts) and Its 
Association to CVD and Mortality Risk  L. Sola, L. Gadola, Abdul Rashid 
Qureshi, Gustavo Moretta, J. De Arteaga, C. Lara, N. Marchettta, E. Ducasse, 
O. Noboa, H. Viñuela, R. Ayala Ferrari, J. Schargorodsky, G. Marcos, Jose C. 
Divino-Filho.  Rio de La Plata Study Group, Uruguay, Argentina. 


Objective: MetS is associated with cardiovascular risk factors comprising abdominal 
obesity, glucose intolerance, dyslipidemia, and hypertension. The purpose of this study 
was to use factor analysis to investigate the prevalence of MetS and its association with 
mortality in PD pts.


Methods: MetS and its components were defined by the IDF. The MetS was defined 
as the presence of 3 or more factors. We performed an exploratory factor analysis in 262 
non diabetic PD pts. Blood samples were taken for biochemical data.


Results: MetS was identified in 32 % (n=106) of the pts in and 25% of the MetS pts had 
hypertension and 83% hyperlipidemia. Body weight and body mass index (BMI) (p<0.01), 
serum calcium (p<0.05), hemocrit (p<0.05) were significantly different between the two 
groups but there no differences for Hb and RRF. PD pts with MetS had significantly higher 
left ventricular mass index. MetS was correlated (Spearman rho) with creatinine (r=0.11, 
p=0.09), albumin (r=-0.12, p=0.04), LVMI (r=0.28, p=0.001), waist-hip ratio (r=0.26, 
p=0.001), and consumption of alcohol (r=-0.13, p=0.03). MetS pts had a high Charlson 
morbidity score (66%) and Davies morbidity score (66%). The multivariate-adjusted odds 
ratio of CVD in pts with the MetS was 1.9 (1.01-3.74, p=0.04). In a multivariate Cox, 
MetS pts had high mortality after adjustment for Charlson morbidity score, sex and BMI 
[HR 2.98 (1.02-2.54, p=0.04)].
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Conclusions: These results indicate that PD pts with MetS have a higher mortality 
risk even after adjustment for BMI, gender and comorbidity. Strategies to limit or 
improve the negative impact of MetS on CVD and mortality in these pts are of paramount 
importance.
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Double Filtration Plasmapheresis and Interferon Combination Therapy 
for a Hemodialysis Patient with Chronic Hepatitis C  Yasumitsu Mori,1 
Hirotake Kasuga,2 Takanobu Toriyama,2 Hirohisa Kawahara,2 Seiichi Matsuo.3  
1Nephrology, Ama Kyoritsu Clinic, Yatomi, Aichi, Japan; 2Nephrology, Nagoya 
Kyoritsu Hospital, Nagoya, Aichi, Japan; 3Nephrology, Nagoya University 
Graduate School of Medicine, Nagoya, Aichi, Japan. 


Background
Even the most powerful combined therapy of pegylated interferon (Peg-IFN) and 


ribavirin is unable to remove the hepatitis C virus (HCV) in some cases, especially when 
a patient is infected with genotype 1b, having a high viral load of HCV RNA. This is the 
first report of a hemodialysis (HD) patient with HCV, who was treated with double filtration 
plasmapheresis (DFPP) and IFN combination therapy.


Methods
A 67-year-old HD-dependent man, who had chronic hepatitis C with genotype 1b and 


high viral load (TaqMan RT-PCR method: 5.2Log IU/ml), agreed to undergo the clinical 
study. During DFPP treatment, the first filter is used to separate the blood into plasma 
and cell components, and the second filter is used to remove the virus from the separated 
plasma, with an average pore size of 30nm. The final volume of treated plasma was 50ml/
kg for each DFPP. Five sessions of DFPP, given during the first ten days, were immediately 
followed by Peg-IFN -2a. The patient was treated with Peg-IFN once a week, each dose of 
Peg-IFN -2a was 90g. On the other hand, ribavirin is not recommended to use for a patient 
having CKD Stage 5D, and the patient had never received it.


Results
No adverse event were observed during DFPP, while minor labolatory abnormalities 


(IgM, fibrinogen, LDL, and so on) were seen after DFPP because of the removal. The 
quantity of HCV-RNA remarkably fell soon after DFPP, and then decreased with additional 
weekly IFN therapy. The quantity of HCV-RNA fell below the detection limit (<1.2Log 
IU/ml) after 16 weeks of IFN therapy. Peg-IFN-2a treatment had to be stopped after 33 
weeks because of persistent cough. The cough ended shortly after treatment was stopped. 
HCV-RNA was not been detectable for 12 weeks since IFN therapy, and the patient has 
been well.


Conclusion
An early viral reduction by the use of DFPP before the start of IFN therapy may 


constitute a safe and crucial treatment for HCV removal even in a dialysis patient.
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Diurnal Variations Affect the Rise in Body Temperature during Dialysis  
Frank M. van der Sande,1 Anemarie van Wijk,1 Len Usvyat,2 Peter Kotanko,2 
Jeroen P. Kooman,1 Mary Carter,2 Karel M. Leunissen,1 Nathan W. Levin.2  
1Nephrology, Maastricht University Medical Center, Maastricht, Netherlands; 
2Division of Nephrology and Hypertension, Beth Israel Medical Center, Renal 
Research Institute, New York, NY. 


Thermal changes during dialysis strongly influence intra-dialytic hemodynamics. 
However, the mechanisms behind the increase in body temperature (BT) during 
hemodialysis is still not clarified. The aim of this study is to assess the effect of diurnal 
variation on BT changes during dialysis, by comparing results in patients treated on 
different treatment shifts.


All measurements were obtained from the Renal Research Institute (RRI) New York 
clinical database. BT changes during dialysis during one month categorized by dialysis 
shifts were retrieved and averaged. Patients with morning shifts (n=1870), afternoon shifts 
(n=1498) and evening shifts (n=491) were compared.


Results: In general, pre-dialysis BT was higher in black patients compared to whites, 
and inversely related to age. Intradialytic increases in BT were significantly different 
between patients treated with morning (0.0505±0.0.009ºC), afternoon (0.0304±0.0101ºC) 
and evening shifts (0.00581±0.0159ºC; p<0.001 ANOVA). Pre-dialysis BT, was significantly 
different between the different shifts (morning, 36.45±0.014ºC; afternoon, 36.51±0.014ºC, 
evening, 36.66±0.019ºC, respectively; p<0.001). The change in BT during dialysis was 
strongly related to the pre-dialysis BT (r2=0.28; p<0.001). Other parameters were related 
to pre-dialysis BT such as race and body mass index were also independent predictors 
of changes in BT. Within the shifts, inflammatory status was inversely related to body 
temperature.


Conclusion: Changes in BT during dialysis are significantly different between patients 
assigned to respectively morning, afternoon and evening dialysis shifts, which is explained 
by differences in pre-dialysis BT. However, in addition to diurnal effects, other factors also 
influence thermal changes during dialysis. Inflammation appears to be inversely related 
to body temperature
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The Effect of Dialysis on the Psychosocial Factors and Quality of Life in 
ESRD Patients  Xiao Hong Tang, Ya Li Ma, Fang Gao, Cao Zhang.  West 
China Hospital. 


OBJECTIVE: In order to provide referenced evidence for improving mental health 
level and QOL of maintenance dialysis patients, we study the patients’ quality of life and 
psychosocial factors as well as its related factors.


Methods: Subjects were divided into three groups, including 63 patients receiving 
CAPD, 63 patients receiving MHD for more than three months and 56 case controls group. 
All the cases were investigated with SF–36 scale,symptom check list 90(SCL-90),Eysenck 
personality questionnaire (EPQ),Social support rating scale (SSRS) and Hamilton depression 
scale. The major statistical analysis was described by SPSS.


Results: 1. The total scores of SCL-90,the factors scores of somatization, depression, 
anxiety,phobic anxiety,psychotism in maintenance dialysis patients were higher than those 
in the normal subjects, there have no differences in SCL-90 between CAPD group and 
MHD group. Depression is the most common psychological problem in dialysis patients.


2. The score of neuroticism(EPQ–N)has no differences between CAPD group and 
MHD group, but was significantly higher than the normal subjects(P<0.01).


3. The total scores of social support in maintenance dialysis patients was lower than 
the normal controls(P<0.05). The score of subjective support in CAPD group was lower 
than MHD group(P<0.05).


4. There were significantly positive correlations between psychological status and the 
score of EPQ-N (P<0.01); and were positive correlations between interpersonal sensitivity, 
depression, anxiety, phobic anxiety, crankiness and psychoticism(EPQ–P).


5. The QOL of CAPD patients was superior to MHD patients in general health (GH); 
The dialysis patients in depression group had lower level of mental health,vitality,physical 
functioning and social functioning(P<0.05).


6. QOL in dialysis patients was negatively correlated with the scores of SCL-90 in all 
8 scales(except hostility);and was positively correlated with EPQ–E(P< 0.05).


Conclusions: 1.Depression is commonly encountered in dialysis patients;2.The QOL 
of CAPD patients was superior to MHD patients, the depression of CAPD patients was 
lower than MHD patients; 3. There were significantly correlations between psychological 
status and the score of EPQ-N and EPQ–P.
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The Effect of Influenza Prevention with Nonwoven Fabric Masks in 
Maintenance Hemodialysis Outpatients  Toru Hyodo,1 Naoyuki Sato,2 Haruki 
Wakai,1 Takayasu Taira,1 Tadasu Sakai,1 Hideo Hidai,1 Kazunari Yoshida,3 Shiro 
Baba.3  1Dialysis Center, Yokohama Dai-ichi Hospital, Yokohama, Kanagawa, 
Japan; 2Dept. of Nursing, Atsugi Clinic, Atsugi, Kanagawa, Japan; 3Dept. of 
Urol., Kitasato University Hospital, Sagamihara, Kanagawa, Japan. 


The purpose was to examine the effect of the nonwoven fabric masks for the prevention 
of influenza.


We conducted annually the booster vaccination to our HD patients in the influenza 
seasons since 2004 to 2009 and the nonwoven fabric masks have been induced since 2005. 
We instructed HD patients to have on N95 mask (Sumitomo 3M Company, Tokyo, Japan) 
or NANOBLOCK mask (Shiseido Company, Tokyo, Japan) which are the special masks 
for influenza, or the ordinary nonwoven fabric masks. The methods for use were single 
use or reuse. The proportion of having on the masks and the changes of the incidence of 
influenza infection were observed. For all the cases who had cold symptoms, the influenza 
rapid diagnosis test was conducted from November to May in these seasons.


In the season of 2004-2005 we did not induce any masks. The incidence rate of influenza 
infection was 12.5% in this season. The wearing rates were 0, 50, 66, 69, 85% in the seasons 
of 2004-2005, 2005-2006, 2006-2007, 2007-2008, 2008-2009. The influenza infection rates 
were 12.5(10/80cases), 5.2(4/79), 3.5(3/85), 2.1(2/97), 0(0/109)% in the above seasons.


Our results support the nonwoven fabric masks for HD patients are effective to 
prevent the seasonal influenza and the masks should be recommended for the new type 
of influenza.
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Sequential Change of Nocturnal Blood Pressure before and after Starting 
Hemodialysis Therapy  Keiko Nishi,1 Shouichi Fujimoto,2 Kazuo Kitamura.1  
1Circulatory and Body Fluid Regulation, Faculty of Medicine, University 
of Miyazaki, Kiyotake Cho, Miyazaki Prefecture, Japan; 2Dialysis Division, 
University of Miyazaki Hospital, Kiyotake Cho, Miyazaki Prefecture, Japan. 


Backgrounds: Lack of nocturnal blood pressure decline (non-dipping) detected only by 
ambulatory blood pressure monitoring (ABPM) is common in patients with hemodialysis 
(HD) treatment, moreover it is associated with their poor cardiovascular outcome. However 
much less is known regarding longitudinal evaluation of blood pressure of HD patients by 
ABPM, especially including the time before they started their HD therapy.


Methods: Ten informed patients underwent ABPM and echocardiography just before 
and 6.7±0.8 months after starting their HD therapy. Blood levels of vasoactive peptides and 
carbonylated proteins were examined at the same time of recording ABPM.


Results: Almost and half patients were non-dippers and dippers before and after 
starting HD therapy, respectively. All four patients with their etiology of glomerulonephritis 
converted into dippers after starting HD therapy. Mean nocturnal pulse pressure, 
carbonylated proteins and plasma rennin activity were significantly declined after HD 
induction (P < 0.05, P < 0.01, P < 0.05, respectively), while both daytime and nocturnal 
pulse rates were significantly increased (both Ps < 0.05) in spite of the improvement of 
anemia. Left atrial dimension (LAD), left ventricular mass index (LVMI) and plasma levels 
of brain natriuretic peptide examined just before HD induction were significantly higher 
in five remaining non-dippers than five dippers at 6.7±0.8 months after HD induction. 
Reduction rate of nocturnal blood pressure after HD induction was correlated with that of 
carbonylated protein during the same period (R = 0.4038).


Conclusions: Before HD induction almost patients were non-dippers. Patients with 
cardiac damage remained non-dippers after starting HD treatment, meanwhile patients 
with their etiology of glomerulonephritis improved to dippers. Vasoactive peptides may be 
useful to detect the maintaining non-dipping phenomenon after starting HD.
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A Comparison of Quality of Life and Travel-Related Factors between In-
Centre and Community-Based Hemodialysis Patients  Michael J. Diamant,1,2 
Sujana Movva,1 Lori Harwood,1 Larry Stitt,2 Robert M. Lindsay,1 Louise M. 
Moist.1,2  1Division of Nephrology, University of Western Ontario and London 
Health Sciences Centre, London, ON, Canada; 2Epidemiology & Biostatistics, 
University of Western Ontario, London, ON, Canada. 


Background: Longer travel times and distance to dialysis clinics have been associated 
with poorer patient outcomes and a lower health-related quality of life (HRQOL) in 
conventional hemodialysis patients. A previous study found a decreased travel time and 
higher patient-reported HRQOL in those dialyzing in community-based satellite dialysis 
clinics. However, HRQOL has not been previously assessed in North American satellite 
units.


Study Objectives: To compare HRQOL between in-centre and satellite dialysis 
patients, as well as compare travel-related parameters and factors contributing to HRQOL 
between hospital- and community-based patients.


Study Design: Cross-sectional observational study.
Study Setting: Patients in the London Regional Hemodialysis Program in Southwestern 


Ontario who completed a questionnaire were enrolled (n = 202).
Outcome and Measurement: Patients were administered the Medical Outcomes Short-


Form 36 (SF-36), the Kidney Disease Health Related Quality of Life (KDHRQOL) tool, 
and were asked questions relating to travel to dialysis clinics. Multiple linear regression was 
used to analyze the contribution of certain covariates to patient-reported HRQOL.


Results: Although there was no significant difference between in-centre and satellite 
patients based on the SF-36, satellite patients did report a significantly superior score on 
the Dialysis Experience domain of the KDHRQOL questionnaire. Satellite patients also 
reported a significantly decreased cost of transportation, a significantly increased proportion 
that drive themselves to clinics, as well as a decreased but not statistically significant mean 
travel time. Both age and sex were shown to have significant effects of determining certain 
domains of HRQOL on the SF-36 and the KDHRQOL.


Conclusions: Travel time, cost, and receiving treatment in one’s own community are 
important factors to hemodialysis patients that may contribute to a higher reported HRQOL 
by patients in satellite dialysis units.


Disclosure of Financial Relationships: nothing to disclose 


PUB459 


Clinical Characteristics of Brunei Hemodialysis Patients Who Were 
Admitted with Fluid Overload  Kandaswamy Thiraviyam, Yin Ping Liew, 
Shafiqul Chowdhury, H. J. Athaillulah, Jackson Tan.  Renal Services, RIPAS 
Hospital, Bandar Seri Begawan, Brunei Darussalam. 


Background
Brunei has a unique population of high socio-economic status but with poor disease 


perception. This together with a free healthcare and tax free system have arguably created 
a complacent population who may not take initiatives to understand their medical illnesses 
and comply with treatments. This view is backed by a recent survey within our renal units 
which identified three out of every ten admissions being associated with fluid overload 
symptoms. We aimed to examine the characteristics of hemodialysis (HD) patients who 
were admitted to the renal unit with fluid overload.


Methods
All HD patients who were admitted with fluid overload over a 4 month period to our 


renal unit were included in our study. Baseline characteristics included sex, age, duration 
on HD, primary renal disease, co-morbidities, left ventricular status, urea clearance, 
biochemical and haematological results.


Results
Forty-one patients (12 % of our total catchment HD population) were admitted on 70 


occasions. The female to male ratio was 3 to 1. Mean age was 56 ± 13 years (median 58). 
Median duration of admission was 6 days. Four patients (10%) had an ejection fraction 
of less than 40% and 8 (20%) were documented to have history of heart disease. Fourteen 
patients (34%) had clinical evidence of ascites. All patients had radiographic evidence of 
pulmonary edema while another 10 patients (24%) had coexisting pneumonic consolidation. 
There was no difference in the incidence of causative renal disease, urea clearance, 
biochemical or haematological parameters compared to our general HD population. Four 
patients (10%) died during their admissions.


Conclusion
Brunei has a high number of admissions from non-compliant patients with fluid 


overload. There is a high female preponderance and incidence of presumed nephrogenic 
ascites. In many instances there is a significant interplay of psychological and social 
reasons affecting their admissions. In light of these results, we have initiated a dedicated 
fluid overload clinic manned simultaneously by nephrologists, dieticians, specialist nurses 
and social workers to help non-compliant patients.


Disclosure of Financial Relationships: nothing to disclose 


PUB460 
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H. C. Kim,3 SK Shin,4 SK Ha,1 SO Choi,5 J. Y. Do,6 K. B. Choi,7 YW Kim,8 
M. J. Kim,9 J. H. Chung,10 G. R. Na,11 H. J. Kim,12 H. Y. Lee.1  1Department of 
Internal Medicine, The Institute of Kidney Disease, Yonsei University College 
of Medicine, Seoul, Korea; 2Kyunghee University, Seoul, Korea; 3Keimyung 
University, Daegu, Korea; 4National Health Insurance Corporation Ilsan 
Hospital, Korea; 5Yonsei University Wonjoo College of Medicine, Kangwon-
do, Korea; 6Yeungnam University, Daegu, Korea; 7Ewha Womans University, 
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Many interests have been focused on the evidence comparing the dialysis outcomes 
of ESRD patients on either HD or PD. We have conducted the multicenter cohort study 
in Korea to compare the dialysis outcomes between the HD and PD. New ESRD patients 
undergoing incident dialysis were included at the time of initiation of either HD or PD in 
this study. We investigated demographic characteristics and laboratory parameters. We also 
compared the nutritional status by subjective global assessment (SGA) and dialysis adequacy 
between the two groups. During the 6months follow-up period, 254 incident ESRD patients 
(HD:PD = 198:56) had been enrolled. The technical failure and patient-survival were similar 
between the two groups. The CRP levels at 6 months in HD group were higher than those 
in PD group (1.86±2.7 g/dl vs. 0.60±0.55g/dl; p<0.05), while there were no differences at 
baseline between the two groups. At 6 months, SGA, residual renal function and dialysis 
adequacy were not significantly different between the two groups.


In conclusion, we might suggest that there were the similar dialysis outcomes either 
in HD or PD group, except systemic inflammation during the 6 months follow-up period 
in this multicenter cohort study. Further analyses with long-term follow-up would be 
conducted to evaluate the dialysis outcomes of both modality and determine the strategy 
for choosing the mode of dialysis in incident ESRD patients.
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Interferon- Release Assays in Screening Renal Patients for Tuberculosis  
Rawya Charif,1 David Connell,2 Shruti Goel,1 Suranjith Seneviratne,2 Michelle 
Zagote,1 Onn Min Kon,2 Neill Duncan,1 David Taube,1 Thomas Cairns.1  1West 
London Renal and Transplant Centre, Imperial College NHS Trust, London, 
United Kingdom; 2Department of Respiratory Medicine, Imperial College NHS 
Trust, London, United Kingdom. 


TB is common in patients from South Asia, a common ethnic group in our West London 
haemodialysis (HD) population. Tuberculin Skin Test (TST) is used to screen for TB, but 
anergy is reported in renal patients. There are few studies on the use and sensitivity of 
Interferon Gamma Release Assays in this group.


Potential exposure of patients on a renal ward to a health worker with smear negative 
Isoniazid-sensitive cavitating pulmonary TB afforded an opportunity to compare these 
tests.


62 patients were on the ward at the time of the worker, 45 HD, 13 renal transplants, 
3 chronic kidney disease, and 1 acute kidney injury. 1 patient on treatment for active TB 
contracted prior to admission and did not require screening.


61 patients were screened with Chest X-rays at 0, 3, 6, 12 mths, Elispot (ESPT) and 
Quantiferon (QFT) tests were performed >6 weeks after the potential exposure, and TB 
nurses were asked to perform TST. Patients with one or more positive screen had a CTscan 
of Thorax,Abdomen and Pelvis and were given TB chemoprophylaxis with Isoniazid for 
3 mths.


All patients had at 1 screening test performed: 60/61(98%) of patients had ESPT and 
QFT successfully performed. Only 29/61(48%) of patients had TST performed, it was 
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impractical 29/61(48%), and refused 3/61(4%). 17/61(28%) patients were positive on 1 
screening test, none had clinical or radiological evidence of active TB disease judged by 
an expert medical panel, indicating previous latent infection, 6/17(35%) patients had been 
treated for TB in the past.


25/61(41%) patients had all 3 tests, there was concordance between ESPT and QFT 
(p<0.05), but no significant concordance between ESPT and TST or QFT and TST.


TST proved to be impractical and possibly insensitive as screening for TB in patients 
with renal disease. ESPT and QFT were easier to perform and may be more sensitive. 
There was a significant prevalence of latent TB but there was no evidence for infection as 
a result of this potential exposure.
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Quality-Adjusted Survival and Life Expectancy of Dialysis Patients in 
Taiwan  Hao-Hsuan Tsai,1 Tze-Wah Kao,1,2 Yu-Yin Chang,2 Pau-Chung Chen,2,3 
Kwan-Dun Wu,1 Tun-Jun Tsai,1 Jung-Der Wang.1,2,3  1Department of Internal 
Medicine, National Taiwan University Hospital, Taipei, Taiwan; 2National 
Taiwan University of Public Health, Institute of Occupational Medicine 
and Industrial Hygiene, Taipei, Taiwan; 3Department of Environmental 
and Occupational Medicine, National Taiwan University Hospital, Taipei, 
Taiwan. 


Purpose of Study: This study aimed to estimate quality-adjusted survival (QAS) and 
quality-adjusted life expectancy (QALE) of dialysis patients in Taiwan which have not 
been evaluated before.


Subjects and Methods: Adults who underwent maintenance dialysis at National 
Taiwan University Hospital from 1995 to 2006 (cohort I) were followed up until December, 
2007 and linked to the National Mortality data base. Quality of life of 1176 patients dialyzed 
in northern Taiwan (cohort II), measured by the Short Form Health Survey (SF-36), were 
obtained. Hemodialysis (HD) and peritoneal dialysis (PD) patients in each cohort were 
matched on age, sex, and diabetic status. QAS and QALE of HD and PD patients in 
cohort I were compared by using SF-36 scores of cohort II, Monte Carlo simulation and 
MC-QAS program.


Results: Before matching, the 888 HD patients were older than the 288 PD patients 
(p<0.001) in cohort II. There were more diabetic patients in the HD group (p<0.001). PD 
patients had higher SF-36 scores than HD patients in several domains: physical functioning 
(p<0.05), bodily pain (p<0.05), vitality (p<0.05), social functioning (p<0.001), and mental 
health (p<0.05). After matching, HD patients (n=276) showed higher scores than PD patients 
(n=276) in physical functioning (57.5±29.2 versus 52.6±27.3, p<0.05) and general health 
(46.6±24 versus 41.6±19.8, p<0.01). There were 236 pairs of matched HD and PD patients 
in cohort I. Life expectancy between the two groups was similar (HD versus PD: 9.9 ± 2.1 
years versus 10.2 ± 3.9 years, p=0.935). QAS and QALE between HD and PD patients 
were also not statistically different.


Conclusions: QAS and QALE are similar between HD and PD patients in Taiwan.
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Very Long-Lasting Response in a Difficultly Manageable Frail Patient 
on Hemodialysis Affected to a Marginal Zone Lymphoma Treated with 
Rituximab and Chlorambucil. A Case Report  Roberto Palumbo,1 Laura 
Scaramucci,2 Marco Giovannini,2 Luca Cupelli,2 Stella Caramiello,1 Pasquale 
Massa,1 Paola Tatangelo,1 Michele Ferrannini,3 Gisella Vischini,3 Andrea 
Tendas,2 Pasquale Niscola,2 Paolo De Fabritis,2 Nicola Di Daniele.3  1Nephrology 
Unit, S. Eugenio Hospital, Roma, Italy; 2Hematology Unit, S. Eugenio Hospital, 
Roma, Italy; 3Nephrology Unit, Tor Vergata University, Roma, Italy. 


In the treatment on NHL, it’s well know that single agent chlorambucil (CHL) does not 
confer durable remissions combination chemotherapy regimens demonstred encouraging 
results. In hemodialysis patients the therapeutic chose is influenced by hemodialysis 
(HD) clearance.. The treatment approach to NHL in patients on haemodialysis (HD) is a 
challenging concern.


The case of a HD patient with a marginal-zone lymphoma (MZL) who received 
rituximab associated with CHL as first-line treatment is here described.


A 70 years woman in chronic HD treatment, was admitted in July 2007 with diagnosis 
of a leukaemic MZL. She started an unsuitable chemotherapy characterized to Rituximab 
(375 mg / m2, day 1) in combination with CHL (6 mg / m2, days 1 to 10). Each course 
was administered every 28 days. In order to prevent tumour lysis syndrome (TLS) and 
hyperkalemia, daily HD was performed for three days after the first rituximab administration 
and then on regular basis. No major adverse events occoured. Treatment resulted in a 
complete remission after 36 months from the start of treatment.


In our patient the Rituximab and CHL, supported by daily dialysis therapy, proved to be 
a safe and effective measure and can be considered a feasible option as first-line treatment 
for CD20 positive B-cell malignancies in HD patients.
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Hepatitis B and C Status According to Dialysis Modality in Korea Single 
Center  J. H. Lee, D. H. Lee, J. T. Park, TI Chang, H. Y. Choi, TH Yoo, B. 
S. Kim, H. C. Park, SW Kang, K. H. Choi, SK Ha, H. Y. Lee.  Department of 
Internal Medicine, The Institute of Kidney Disease, Yonsei University College 
of Medicine, Seoul, Korea. 


Liver disease is an important cause of morbidity and mortality in patients with end-stage 
renal disease (ESRD). Hepatitis B (HBV) and hepatitis C (HCV) viruses are the major cause 
of liver disease in ESRD patients. The prevalence of HBV and HCV infection in ESRD 
patients is variable from country to country and has been reported remarkably higher than 
general population. The aim of this study is to investigate the prevalence of HBV and HCV 
infection and the comparison according to dialysis modality in a Korean Single Center.


We evaluated ESRD patients who visited Severance Hospital in the Yonsei University 
Health System between January 2004 and December 2008. Data for age, sex, HBV or HCV 
status, and dialysis modality were collected retrospectively.


In total, 2238 patients (M:F = 1.2:1.0) were enrolled. The mean age of patients was 57.3 
± 12.7 years old. The prevalence of HBV infection and HCV infection were 4.8% and 1.8% 
(3.7% and 1.4% in 2004, 5.4% and 1.7% in 2005, 3.4% and 1.6% in 2006, 3.6% and 2.9% 
in 2007, 3.8% and 1.5% in 2008), respectively. The prevalence of HBV and HCV were 
5.3% and 2.7% in the patients with maintenance hemodialysis (HD). Among the patients 
with peritoneal dialysis (PD), the prevalence of HBV infection and HCV infection were 
3.1% and 0.4%. Within the patients with HBV infection, patients with HD modality were 
more than those with PD (86% vs. 14%). In the patients with HCV infection, HD patients 
were much more than PD patients (95.9% vs. 4.1%).


In this study, we determined the status of HBV and HCV infection according to 
dialysis modality in a Korean Single Center. Especially, HCV patients tended to maintain 
HD rather than PD.
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The Prevalence of Depression in Urban Hispanic ESRD Patients  Krunal 
M. Patel, George N. Coritsidis, Jeannette Cano-landivar, Alan Hola, Victoria 
Bellot, Charles T. Barron, Jessica Carbajal.  Medicine, Elmhurst Hospital 
Center, Elmhurst, NY. 


The prevalence of depression in ESRD pts in the US is 20 - 30 %, and has a high 
correlation with insomnia. We were interested to see if our largely Hispanic ESRD population 
was similar. All 44 Hispanic hemodialysis patients underwent standardized questionnaires 
on depression (Montgomery-Asberg Depression Scale), insomnia (Pittsburgh Sleep Index) 
and pain (Brief Pain Inventory). A score > 18 is consistent with clinical depression. Charts 
were reviewed as to degree of education (high school and above), citizenship (documented 
vs undocumented) and family status (living with family or alone). 90% of our patients are 
from Central/South America and all but one are immigrants. The average age is 56.5+2.5. 
We found that 14% of our patients are depressed with good correlation to insomnia (pts 
with depression had higher insomnia scores, p<.001), but not pain.


Neither education nor citizenship status had a significant effect on the prevalence of 
depression. However, depression scores for patients with family support are lower than 
patients living alone (*p=.052). 80% live with a family member. Our study suggests that 
Hispanic patients on hemodialysis may have a lower risk of depression. This in part may 
be due to better family support.
Questionnaire Scores±SEM
Scores Depression Insomnia Pain
Education vs none 8.7±1.3,vs. 8.6±1.9 6.3±0.76 vs. 7.4±0.95 1.3±0.22 vs. 1.6±0.31
Documentation vs none 8.7±1.5 vs. 8.6±1.5 7.2±0.84 vs. 6.1±0.82 1.5±0.26 vs. 1.2±0.25
Family vs alone 7.9±1.1 vs. 12.6 ±2.7* 6.6±0.6 vs. 7.3±1.6 1.3±0.20 vs. 1.7±0.42
Depression scores for patients with family support were lower than patients living alone (*p=.052). All 
other comparisons above are not significant
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Home Hemodialysis (HHD): Nephrologist Attitudes and Activity  Daniel 
Glass.  Healthcare Research Consulting Group, New York, NY. 


Purpose: To understand NxStage HHD adoption rates and assess HHD among a 
nationally representative sample of US nephrologists.


Methods: 2,150 US nephrologists were invited to complete an online quarterly survey; 
280 nephrologists (13%) responded; of these, 90% (252) qualified and completed the survey. 
Qualification criteria included nephrology as self-identified primary medical specialty and 
a minimum of 30 HD patients.


Results: Nephrologists with NxStage patients have larger and faster-growing ESRD 
practices than do non-prescribers (avg. 224 total ESRD patients vs. 132). The 126 current 
NxStage HHD prescribers averaged 9.8 HHD patients (8.1/83% on NxStage) and estimate 
that 18% of their non-NxStage HD patients are appropriate for this therapy. Non-prescribers 
estimate that 12% of their HD patients are good NxStage candidates.


Current prescribers project 50% NxStage growth in their HHD practice in the next 
year. 70% of non-prescribers expect that they will prescribe NxStage to at least one patient 
in the next year.


NxStage prescribers reported that 61% of their NxStage patients had superior clinical 
outcomes vs. their prior dialysis modality, 30% had equivalent outcomes, 3% had inferior 
outcomes, and 7% had no prior dialysis experience.
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Only 5% reported being very or extremely familiar with the recently released 


FREEDOM study interim data. However, after being shown a summary of this data on 
improved recovery time, depressive symptoms, and health-related quality of life, 37% 
of current prescribers and 39% of non-prescribers indicated that the data would lead to 
additional NxStage use in their practice.


The current prescribers who participated in the survey from May08 through Apr09 
showed 17% growth in total ESRD patients vs. 7% growth for non-prescribers. In this 
period, doctors with a NxStage program showed 49% growth in HHD patients; 91% of 
this growth came from NxStage.


Conclusions: Nephrologists who prescribe HHD with NxStage manage larger and 
faster-growing ESRD practices. These physicians report positive clinical outcomes and the 
intention to prescribe to an increasing number of patients. Recently published FREEDOM 
trial interim results contribute to an increased confidence and expected usage among both 
prescribers and non-prescribers.
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Electronic Medical Record (EMR) Systems and Patient Outcomes in Small 
Dialysis Organizations  J. Kochevar,1 M. Gitlin,2 I. Agodoa,2 T. Mayne.2  
1Kochevar Research, MA; 2Amgen, CA. 


Introduction: The federal government recently increased subsidies for EMR research 
and adoption, in part because of their potential for improving patient outcomes. Large 
and medium size dialysis organizations are known to employ EMRs, but little is known 
about their use in small dialysis organizations (SDOs). The objectives of this study were 
to determine what percentage of SDOs had EMRs and if EMR use was related to patient 
outcomes.


Methods: Structured telephone interviews were conducted in October 2008 with 
a random sample of independent or small chain (<50 units), non-hospital SDOs drawn 
from the CMS 2004 provider file. The interview consisted of questions about EMR use 
and system characteristics. Of 530 facilities contacted, 420 met the criteria as SDOs (still 
providing dialysis, independent, etc.). Of the 420 SDOs, 280 (67%) agreed to be interviewed. 
Interview responses were match merged with outcomes data from the CMS 2004 Facility 
Survey and 2006 Dialysis Compare public use files. Outcomes (Mortality, Hemoglobin 
levels, dialysis adequacy) were cross-tabulated by EMR Use (None; Year of Adoption – 
Before/After 2004, 2006; Comprehensive -Yes/No) and facility characteristics (Region; 
Size; Chain/Non-Chain; Profit Status).


Results: Of the 280 SDOs surveyed, 170 (61%) reported some type of EMR use; 
half were adopted in the last 4 years. However, only 34% of SDOs reported having a 
comprehensive EMR, with four major functions (e.g., medications, lab test orders, lab test 
results, clinical notes). Many SDOs only used web-based software from lab companies. 
EMR use was more prevalent among non-profit (76%) and small chain (69%) SDOs, 
and in the Northeast (75%) and Midwest (70%) regions. EMR use was associated with 
lower mortality, higher hemoglobin levels and better dialysis adequacy, but none of these 
relationships were statistically significant by chi-square test when controlling for other 
variables in multivariate analysis.


Conclusions: A majority of SDOs now use some type of EMR. Because of variations in 
functionality, application and factors associated with facility and patient mix, it is difficult 
to establish a direct causal relationship between EMR use and patient outcomes.
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The Relationship between Blood Viscosity and Hematocrit during Chronic 
Hemodialysis  Sung Kwang Park,1 Won Kim,1 Kyung Pyo Kang,1 Tae Hwan 
Lee,1 Young I. Cho,2 Dong Hwan Lee.3  1Department of Internal Medicine, 
Renal Regeneration Laboratory, Research Institute of Clinical Medicine, 
Chonbuk National University Medical School, Jeonju, Korea; 2Department of 
Mechanical Engineering & Mechanics, Drexel University, Philadelphia, PA; 
3Department of Mechanical Design, College of Engineering, Chonbuk National 
University, Jeonju, Korea. 


Elevated blood viscosity may be not only associated with vascular access thrombosis, 
but also increased risk of adverse cardiovascular event in hemodialysis patients. The 
relationship between blood viscosity and hematocrit may provide useful information about 
the risk of vascular access thrombosis and risk of cardiovascular events in hemodialysis 
patients.


This study was designed to investigate the changes of the blood viscosity before and 
after hemodialysis.


We recruited the 43 end-stage renal disease patients who were received maintenance 
hemodialysis. We measured the body weight, blood pressure, and hematocrit before and 
after hemodialysis and fluid removal rate during hemodialysis. Whole blood viscosity was 
measured using scanning capillary viscometer before and after hemodialysis.


The systolic and diastolic blood viscosity was significantly increased from 32.25±1.77 
s-1 to 39.17±6.6 s-1 and 175.3±63.1 s-1 to 246.1±83.6 s-1 respectively after hemodialysis. The 
mean change rate of hematocrit before and after hemodialysis was found as 10.27±8.6%. 
The mean change of fluid removal during hemodialysis was 2.35±1.0 L. There was a 
positive correlation beween systolic blood viscosity and diastolic blood viscosity (R2=0.671, 
P<0.001). A significant positive correlation was observed between changes of hematocrit and 
systolic blood viscosity (R2=0.677, P<0.001). The changes of fluid removal per hemodialysis 
were correlated with the changes of diastolic viscosity (R2=0.117, P<0.033).


We concluded that systolic and diastolic blood viscosity was increased after 
hemodialysis and positive correlation was observed between changes of hematocrit and 
fluid removal during hemodialysis and blood viscosity. Further studies are necessary to find 
out changes of blood viscosity and cardiovascular event in hemodialysis patients.
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Epidemiology of Peritoneal Dialysis Withdrawal in One Spanish Center  
Jesús Montenegro, Iñaki Cornago, Isabel Gallardo, Paula García Ledesma, 
Ainhoa Hernando, Isabel Martinez, Iñaki Minguela, Rosa Muñoz.  Nephrology, 
Galdakao Hospital, Bilbao, Vizcaya, Spain. 


The causes that make it impossible to continue with peritoneal dialysis (PD) and 
therefore having to turn to haemodialysis (HD) are the following: clinic limitations, 
technique problems, failure in the dialysis technique and psychosocial aspects. On the other 
hand, the causes of technique abandonment are others: renal transplant (RT), renal residual 
function improvement (RRF) and the end of PD by exitus. With the objective of showing 
the evolution of patients that started the PD in our unit a revision was done.


From 1988 to February 2009, 377 patients were dialyzed and 327 abandoned the PD, 
remaining only the rest in active DP. A revision of the clinical records of the 327 patients 
was done and 324 were useful for our study. In the table, the demographic data is shown 
and the groups that abandoned PD.
Parameters TR HD Exitus RRF
Patients 130 (40%) 85 (26%) 103 (31%) 6 (1.8%)
Age (years) 47 (16-71) 58 (21-83) 68 (23-89) 66 (50-70)
Sex (male) 63% 61% 60% 50%
Months on PD 28 (3-60) 29 (3-90) 34 (4-153) 16 (4-18)
The RT abandon is the first cause of abandon of PD and usually occurs in the younger 
population which has spent less time in dialytic treatment. Within the causes of peritonitis 
withdrawal, the fungus peritonitis was the most important cause of abandoning in the 
PD. With the new dialysis solutions using pure bicarbonate they have disappeared, as our 
experience has demonstrated previously.We highlight the percentage that abandoned due 
to peritonitis compared with the rest of the medical literature: 20% versus >30%.


The high percentage of abandoning due to peritoneal membrane failure (50%) is due to 
the change to haemodialysis before trying to continue with automatic peritoneal dialysis. The 
mortality rate is low, less than a 2% annually. Up until now, the DP is a temporary treatment 
and changing to HD should not be seen as a failure in the dialysis technique.
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Pain Prevalence in ESRD Patients Undergoing Interventional Procedures  
Aris Q. Urbanes,1 Gerald A. Beathard,1 Omar Davis,2 Natarsha Grant,2 Terry 
Litchfield.1  1Lifeline Vascular Access, Vernon Hills, IL; 2Interventional 
Nephrology Specialist Access Ctr, Memphis, TN. 


Purpose: The prevalence and severity of pain in the chronic dialysis patient, although 
widely accepted to be high, has not been attended to with as much focus or energy as other 
complications of ESRD. Few studies have examined this and how pain affects the quality 
of life of the dialysis patient. The purpose of this study is to determine the prevalence and 
severity of pain in the dialysis patient who undergoes an interventional procedure and how 
this affects their quality of life.


Methods: During a 1-year period in a single metropolitan access center, 786 dialysis 
patients were identified. In addition to the validated Brief Pain Inventory (BPI) that was 
mailed to the patients, the EHR of the patients were queried on reported pain on the same 
procedure day. Statistical analysis was done using SPSS and Excel.


Results: There was a 13% response rate, with 104 responses received. The majority 
of patients had been on dialysis for >2 years, only 6% < 6 months. Demographics showed 
58% female and 42% male; 89% were >41 years with 12% >80 years old. 44% reported 
chronic pain. While 39% receive excellent or very good pain management, less than half 
reported relief from pain medications and 16% no relief. Pain was most prominent in 
the back, then hip, hands, shoulder, feet and legs. Pain management was predominantly 
pharmacologic with 38% using acetaminophen and 12% oxycodone. Of additional interest, 
pain was reported to be significantly worse post-dialysis versus pre-dialysis (57.3% vs. 8%, 
p<0.001). The effect of pain on quality of life was significant, with sleep and enjoyment 
of life being the most affected of the parameters studied.


Conclusions: Chronic pain in our diaysis population is an under-studied and poorly 
appreciated complication that significantly affects their life quality. Optimum care of these 
patients demands that additional studies to understand the pathology, pathogenesis and 
optimum therapy, both pharmacologic and non-pharmacologic, should be intensified.


Disclosure of Financial Relationships: employer: Lifeline Vascular Access. 
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Falls in Patients on Dialysis: Risk Analysis and Preventive Measures  John 
F. D’Avella,1 Elissa Kim,2 Donna Kelly,1 Debbie Cofrancesco,1 Cheryl Greico,1 
Maria Everhart-Caye.1  1Dialysis Unit Department of Medicine, Hartford 
Hospital, Hartford, CT; 2Internal Medicine, University of Connecticut School 
of Medicine, Farmington, CT. 


There is not much data concerning patient falls in dialysis units. To better identify 
patients at risk to fall and develop fall prevention strategies; a retrospective analysis of all 
falls of patients on the grounds of the dialysis unit were analyzed,
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There were 23 falls over a 42 month period. (0.037falls per pt yr). There was no 
difference in the age of those in the unit who fell vs those who did not (60 VS 58). / 64% of 
those that fell were diabetics vs 39% incidence of diabetes in the rest of the unit. / 67% of 
those that fell were considered a fall risk on a fall risk assessment too 48% of the patients who 
fell used a cane,wheelchair or scooter and 86% were on antihypertensive medication.


Standing blood pressure at the end of dialysis was not predictive of a fall in that only 
24% of those that fell had a systolic BP of 110 or less. While a fall of systolic pressure of 
10 or more from sitting to standing was present in 41 % of the fall group. Timing of the 
fall was also analyzed; 19% happened pre dialysis. 53% occured while the patient was 
post dialysis in the unit (60% of these occurred related to obtaining a post dialysis weight) 
and 26 % of the falls occurred later ie in the waiting room or on the way to transportation 
home. There was only one significant injury (hip fracture) which occurred in the pre 
dialysis time frame


In conclusion: A fall assessment of dialysis patients is helpful in predicting which 
patient is at risk to fall. A history of diabetes,use of antihypertensive medication, use of 
a cane wheelchair or scooter and a fall in systolic pressure of 10 from sitting to standing 
puts the patient at greater risk of a fall. This fall most often happens post dialysis but since 
19% of the falls happened pre dialysis and 26% happened later; patients at risk should be 
watched from arrival pre dialysis to their departure.
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Evidence of Positive Effects of Noncalcium-Based Phosphate Binders 
on Bone  Alastair J. Hutchison,1 Rosamund J. Wilson,2 Raymond D. Pratt.3  
1Manchester Institute of Nephrology and Transplantation, Manchester, United 
Kingdom; 2SPICA Consultants Ltd, Marlborough, United Kingdom; 3Shire 
Plc, Wayne, PA. 


Disturbed bone reservoir function may be a marker of vascular calcification and poor 
outcomes in chronic kidney disease (CKD). We evaluated whether there is consistent 
evidence that noncalcium-based phosphate binders (NCPBs) improve bone health. 
Several studies comparing the effects of NCPBs (lanthanum carbonate [LC] or sevelamer 
hydrochloride [SH]) and standard phosphate binders on bone were assessed. In a 2-year 
comparative study, the proportions of patients with improved activation frequency (AcF) 
and bone formation rate/bone surface (BFR/BS) were significantly greater (p < 0.05) in 
patients treated with LC compared with standard therapy after 1 year of treatment (AcF: 
52.0% vs 23.3%; BFR/BS: 41.9% vs 15.6%, respectively). At 2 years, a higher proportion 
of patients receiving standard therapy had worsened bone volume compared with the LC 
group (37.5% vs 15.6%, respectively). In an earlier 1-year study, 26% of patients receiving 
calcium carbonate who had normal or increased bone turnover at baseline developed 
adynamic bone (ADB), compared with 4% on LC. Overall, there was a 50% reduction from 
baseline in the proportion of patients with ADB, hyperparathyroid bone or osteomalacia in 
the LC group. In a 1-year SH study, BFR increased significantly from baseline in the SH 
group, but not in the calcium carbonate group; however, there was no significant difference 
between the two groups. In addition, the proportion of patients with ADB was reduced 
after SH treatment compared with baseline (from 67% to 55%). Overall, only 1 patient 
less had ABD, severe hyperparathyroid bone or osteomalacia at the end of SH treatment 
compared with baseline. In conclusion, several bone-biopsy studies demonstrate that 
NCPBs may have positive effects on bone; increasing BFR and reducing the evolution 
to ADB compared with standard therapy. Comparing similarly designed studies, there is 
some evidence that LC treatment results in a greater evolution to more normal bone health 
than SH. These observations are important as increasingly, bone health is associated with 
outcomes in patients with CKD.
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Relationship between Bone Mineral Density and Biochemical Markers 
of Bone Turnover in Hemodialysis (HD) Patients  Jorge Malheiro,1 Elena 
Mancini,2 E. Gobbi,3 A. Bazzocchi,3 M. Grazia Facchini,2 Valentina Persico,2 R. 
Canini,3 Antonio Santoro.2  1Serviço de Nefrologia, Hospital Santo António – CH 
Porto, Porto, Portugal; 2U. O. Nefrologia,Dialisi ed Ipertensione, Policlinico 
S. Orsola-Malpighi, Bologna, Italy; 3Dipartimento di Scienze Radiologiche, 
Policlinico S. Orsola-Malpighi, Bologna, Italy. 


End-stage renal disease is closely associated with changes in bone and mineral 
metabolism, including a high risk of developing osteoporosis. We evaluated the relationship 
between bone mineral density (BMD) and the biochemical markers of bone turnover. A 
total of twelve patients on chronic HD for at least one year (3/week) were enrolled. Pre-HD 
session dual X-ray absorptiometry (DEXA) was used to measure BMD: whole-body (WB) 
and lumbar spine (LS). BMD was classified on the basis of BMD T scores. Contemporaneous 
analytical data on bone turnover were recorded: calcium, phosphorus, intact parathyroid 
hormone (iPTH) and alkaline phosphatase. Linear regression analysis was applied. Mean age 
61.9 years-old (26.5-79.8); 7 males; mean height 168 cm (152-180); mean (“dry”) weight 
75.9 Kg (52.9-93.0); mean body mass index 26.9 Kg/m2 (19.0-37.7). The mean LS BMD 
result was 1.03 (±0.37) g/cm2. The mean WB BMD result was 1.0 (±0.18) g/cm2. BMD T 
scores in the osteopenia/osteoporosis range were observed at the LS in 6 patients (50%) and 
at the WB in 8 patients (66.7%). We found a significant negative correlation between iPTH 
and LS BMD (r=-0.56, p=0.05) measurements. A stronger negative correlation between 
iPTH and WB BMD measurements was observed (r= -0.78, p=0.003). No significant 
correlation was found between age, the other biochemical markers and BMD data. Instead, a 
significant positive correlation between height, WB BMD (r=0.82, p=0.0008) and LS BMD 


(r=0.66, p=0.02) was found. Also significant is the positive correlation between weight, 
WB BMD (r=0.73, p=0.006) and LS BMD (r=0.65, p=0.02). No correlation found between 
gender and BMD. DEXA highlighted the high incidence of low BMD in HD patients. We 
report a significant correlation between iPTH levels with BMD measurements: its value 
as a surrogate of low BMD is still unforeseen.
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Parathyroidectomy in Dialysis Versus Renal Transplant Patients – Same 
Surgery but a Very Different Clinical Course  Marius C. Florescu,1 Monirul 
M. Islam,3 Jennifer Nieman,2 Prasanti Mandalapu.4  1Nephrology, University 
of Nebraska Medical Center, Omaha, NE; 2Pharmacy, UNMC, Omaha, NE; 
3Epidemiology, UNMC, Omaha, NE; 4Internal Medicine, UNMC, Omaha, 
NE. 


PURPOSE
Compare the severity of the hungry bone syndrome after parathyroidectomy in dialysis 


(group1) versus renal transplant (group2).
METHODS
Retrospective review of all the parathyroidectomies done at the University of Nebraska 


Medical Center between Jan 2000 and Dec 2007. Comparisons of means from two groups 
were made with the Student T-test. A p-value of 0.05 was significant.


RESULTS
41 patients were identified. 30 (73%) were on dialysis and 11 (27%) had a functioning 


renal allograft. The mean age in group1 was 47.5 years and 52 years in group 2. The mean 
time on dialysis in group1 was 6.26 years. The mean creatinine in group 2 was 1.7 mg/
dL.


In dialysis patients the lowest calcium was found during postoperative days 1 and 2.
Mean values of studied variables


Dialysis Transplant P value
Pre surgery iPTH ( ng/L) 1785.8 264.4 <0.001
Post surgery iPTH 253.4 116 0.24
Drop in iPTH 1532 148
Pre surgery corrected tCa(mg/dL) 9.65 10.64 0.29
Post-surgery corrected tCa 7.91 8.9
Drop in tCa 1.74 1.74
Pre surgery P(mg/dL) 6.27 3.62
Post surgery P 5.65 3.47
Drop in P 0.62 0.15
IV elemental Ca(gm) 2.4 0.169 <0.001
Oral elemental Ca (gm) 8.78 0.38 <0.001
IV and oral elemental Ca (gm) 11.15 0.55 <0.001
Length of admission( days) 8.2 3.18 <0.001
Lowest corrected tCa( mg/dL) 6.99 8.61 <0.001
Gland weight (gm) 1.51 1 0.194


CONCLUSION:
Post surgery hypocalcaemia in dialysis patients is severe and requires aggressive and 


prolonged IV and oral Ca replacement versus a very mild hypocalcaemia requiring only a 
brief and minimal replacement in transplant patients.


Dialysis patients have a much higher pre surgery iPTH and a larger drop in iPTH than 
transplant patients.


Hypophosphatemia was not found during the hospital stay in the dialysis group. 
Phosphorus did not increase immediately after surgery in transplant patients.
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Research Protocol: MBD Outcomes Study for Japanese CKD Stage 5D 
Patients (MBD-5D)  Shunichi Fukuhara,1 Masafumi Fukagawa,2 Yoshihiro 
Onishi,3 Takuhiro Yamaguchi,3 Takeshi Hasegawa,3 Tadao Akizawa.4  1Kyoto 
University, Japan; 2Kobe University, Japan; 3iHope International, Japan; 
4Showa University, Japan. 


Aims:Here we describe a multicenter, prospective observational study of MBD-5D. 
This study has a case-cohort and a cohort design. The aim of MBD-5D is to identify 
treatment patterns and other factors that affect patient’s outcomes(death or hospitalization 
due to cardiovascular(CV) causes, etc).


Methods:Eligibility criteria are an iPTH≥180pg/ml(wPTH≥106), and/or receiving 
either intravenous active vitamin D sterols or oral active vitamin D sterols as of Jan 1,2008. 
At the time that patients are evaluated for eligibility, those who have been receiving dialysis 
for less than 3-mo are excluded.


Two cohorts are defined in this study. The first is the whole cohort, which comprises 
all registered patients. This cohort will be used to study clinical events that are expected 
to occur rarely(CV death and all-cause death). In the whole cohort, patients who have died 
during the study period are defined as cases. Controls will be patients randomly selected from 
the whole cohort. The second is the subcohort, which is also the control group as described 
above. The subcohort comprises patients who are randomly selected, stratified by age(<65, 
65-74,and 75≤) and by facility. The subcohort will include 40% of the patients in the whole 
cohort. The subcohort will be used to study clinical events that are expected to occur more 
frequently(hospitalization,etc). Data will be collected from Jan 2008 to Jan 2011. Serial 
change in laboratory data, particularly MBD-related profiles, and in medications, and CV 
events will be followed up every 3 to 6-mo. In addition, facility practice patterns will be 
measured at the beginning and the end of the study period.







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


935A


  J Am Soc Nephrol 20: 2009
Publication O


nly


Results:Registration began in Oct 2008. Over 8000 patients had been registered from 
86 facilities as of May 2009.
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Comparison between Paricalcitol and Alpha-Calcidol for i.v. – Therapy 
of Hyperparathyroidism under Long-Term Dialysis Treatment  Peter T. 
Froehling,1 Jens Ringel,1 Gabriele Lehmann,2 Elke Brandt,1 Felicitas Krupki,1 
Björn Schwarzenberger.1  1Private Center of Nephrology, Potsdam, Germany; 
2University Hospital, Jena, Germany. 


28 patients under long-term dialysis (at least 2 years) with severe hyperparathyroidism 
were treated with 5-10 mg paricalcitol twice a week between 6 and 34 months (mean 
19 months). All patients were pre-treated with 4 µg Alpha-calcidol i.v. twice a week for 
at least 3 months (mean 12 months). Only patients with unsuccessful response after 6 
months resp. increase of PTH under Alpha-calcidol treatment were switched to paricalcitol 
therapy. Intact-PTH, bone alkaline phosphatase (BAP), tartrate resistance acid phosphatase 
(TRAP), calcium, phosphorus and bone biopsy (9) served as control parameters. Vitamin-
D-deficiency was prevented by oral administration of 20.000 U Vitamin D3 between 1 and 
4 weeks. PTH was estimated by Roche Elecsys radio immuno assay.


Results: PTH decreased significantly in all cases during the first 3 months and remained 
stable to the exception of 1 case.
PTH (ng/l) before and under Paricalcitol treatment (median values)
before alphacalcidol before paric. 3 months 6 months 9 months 12months
359 270 167 140 134 133


Calcium, phosphorus, ostase and TRAP do not change significantly. No signs of low 
bone turnover were seen in spite of constant PTH-levels lower than 150 ng/l.


In bone histology only 1 patient revealed adynamic bone disease. In the other cases 
only pure osteomalacia or slight forms of mixed osteodystrophy were found.


Conclusion: Administration of paricalcitol is superior to alphacalcidol in the treatment 
of secondary hyperparathyreoidism.
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Consistent Treatment of Hyperparathyreoidism Does Not Lead to Low 
Bone Turnover and Higher Cardio-Vascular Risk in Dialysis Patients  Peter 
Froehling,1 Jens Ringel,1 Gabriele Lehmamm,3 Stephan Duda,2 Elke Brandt.1  
1Private Center of Nephrology, Potsdam, Germany; 2Radiology, Jewish Hospital, 
Berlin, Germany; 3University Hospitl, Jena, Germany. 


103 patients on hemodialysis treatment received consistent long-term therapy of 
hyperparathyroidism with alfacalcidol (14) resp. paricalcitol (17) or oral alfacalcitol twice 
a week. Some of them (12) additionally received cinacalcet. 73,8 percent of the patients 
revealed PTH values lower than 150 ng/ml (group 1), the others had PTH between 150 and 
300 ng/ml, only two patients showed higher levels, above 300 ng/ml (group 2). 9 patients 
were after total PT-X. Their data were analysed separately together with 3 other patients after 
kidney transplantation, who underwent total PT-X during their dialysis period. (group 3)


Bone turnover was estimated as bone alkaline phosphates (BAP) and PINP as formation 
markers resp. TRAP 5b and CT-X as resorption markers. In 52 patients the calcium score 
was detected by cardiac computer tomography. 14 patients underwent bone biopsy and the 
evaluation was performed on undecalcified bone with a histomorphometric method.


Results: In group 1 all 4 bone turnover markers were in the normal range (see table) 
in spite of slightly elevated resp. normal values of PTH.
PTH and bone turnover markers in the different groups (median values)


n PTH (µg/l) Ostase (µg/l) PINP (µg/l) TRAP (U/l) CT-X (µg/l)
group1 76 70.2 12.4 174 3.3 1.0
group2 18 179.5 14.0 203 3.3 1.5
group3 12 12.4 9.8 154 2.6 0.9


No differences in the calcium-score were found between groups 1 and 2.
In bone biopsy only 1 patient revealed adynamic bone disease. The other patients of 


group 1 showed osteomalacic change only but no signs of osteofibrosis.
In the patients of group 2 a mixed form of osteofibrosis and osteomalacia resp. pure 


osteofibrosis were found.
Conclusion: Consistent therapy of hyperparathyroidism is not dangerous for the 


development of adynamic bone disease and also not a risk for a worse cardiovascular 
outcome.
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Baseline Data of MBD Outcomes Study for Japanese CKD Stage 5D Patients 
(MBD-5D)  Masafumi Fukagawa,1 Shunichi Fukuhara,2 Tadao Akizawa,3 
MBD5D Study Group Japan.4  1Kobe University, Japan; 2Kyoto University, 
Japan; 3Showa University, Japan; 4MBD5D Study Group, Japan. 


Introduction and Aims:Secondary hyperparathyroidism(SHPT) is one of the main 
features of CKD-MBD. MBD-5D study is a multicenter, prospective observational study 
with a case-cohort and a cohort design. The aim of this study is to identify treatment 
pattern and other factors that affect the outcomes in Japanese dialysis patients, whose 
backgrounds such as dialysis vintage and drug availability are significantly different from 
those in US or EU.


Methods:Patients with longer than 3 months of vintage who had higher intact PTH 
levels higher than 180 pg/ml, or those receiving intravenous vitamin D receptor activator 
(VDRA) or oral falecalcitriol to control PTH levels at Jan 1, 2008, were included in this 
study. The whole cohort is to be used to study rare clinical event (cardiovascular death 
and all-cause death) and the subcohort is to be used to study hospitalization, bone fracture, 
parathyroid intervention, MBD management status, etc.


Results: Over 8000 patients had been registered from 86 facilities as the whole cohort, 
and 3200 patients were randomly selected as the subcohort. Average age of subcohort 
patients at registration was 61.9 years old with 124.5 months of dialysis vintage. Major 
causes of ESRD were glomerulonephritis (45.3%) and diabetes mellitus (22.5%). Mean 
levels of lab data and achievement of target ranges proposed by Japanese Society for 
Dialysis Therapy were P 5.51 mg/dl (3.5-6.0 mg/dl: 62.6%), Ca 9.31 mg/dl (8.4 -10.0 mg/
dl: 63.6%) and intact PTH 346.6 pg/ml (60-180 pg/ml: 14.9 %) respectively.


Uses of phosphate binders were calcium carbonate only in 45.0%, Sevelamer only in 
17.5%, and both in 23.6%. Intravenous VDRAs (maxacalcitol and caicitriol) were used 
in 47.4% and oral falecalcitriol in 11.8%.Only 0.3 % received cinacalcet hydrochloride at 
Jan 1, 2008. In addition, 8.6% of patients had previous history of parathyroid intervention 
including surgical parathyroidectomy.


Conclusions: Baseline data of Japanese dialysis patients with SHPT have been 
collected. Three years of prospective follow-up will provide valuable information on 
treatment pattern and prognosis of these patients.


Disclosure of Financial Relationships: grant/research support: Kyowa Hakko Kirin, 
Chugai; scientific advisor: Kyowa Hakko Kirin, Bayer Japan; honoraria: Kyowa Hakko 
Kirin, Chugai, Bayer Japan. 
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The Effect of Kidney Transplantation on Bone Metabolic Markers and 
Bone Mineral Density  Reiichi Murakami,1 Takeshi Fujita,1 Yuko Shimaya,1 
Norio Nakamura,1 Ken Okumura,1 Hideaki Yamabe,1 Shunji Narumi,2 Takahiro 
Yoneyama,3 Takuya Koie,3 Chikara Ohyama.3  1Nephrology, Hirosaki University 
School of Medicine, Hirosaki, Aomori, Japan; 2Digestive Surgery, Hirosaki 
University School of Medicine, Hirosaki, Aomori, Japan; 3Urology, Hirosaki 
University School of Medicine, Hirosaki, Aomori, Japan. 


Background.
Osteodystrophy is one of the most severe complications in patients with end stage 


renal diseases. It is reported that the rate of bone loss is significantly greater in the initial 
six months after kidney transplantation. We investigated the changes of bone metabolic 
markers and bone mineral density (BMD) during six months after successful kidney 
transplantation.


Patients and methods.
Nine male patients aged 19 to 54 were enrolled in this study. They received living 


related kidney transplantation between June 2006 and November 2009, and treated with 
triple immunosuppressive regimen which consisted of tacrolimus, mycophenolate mofetil 
and predonisolone. We measured plasma osteocalcin (OC) and bone specific alkaline 
phosphatase (BAP) as bone formation markers, and intact parathyroid hormone (iPTH), 
tartrate resistant acid phosphatase (TRAP) and osteoprotegerin (OPG) as bone resorption 
markers at day 0, 14, and at 2, 6 months after the surgery. We also measured 1,25-(OH)2 
vitamin D (VD) at the same point. BMD at lumber spine was also measured by double-
energy x-ray absorptiometry. During the study period, the patients have received neither 
bisphosphonates nor active forms of vitamin D.


Results.
OC and BAP increased from 2 weeks to 6 months after transplantation in the time 


dependent manner. OC increased from 7.2±2.1 to 14.3±5.2 ng/mL (p=0.014), and BAP from 
20.7±10.5 to 29.5±16.4 µg/L (p=n.s.). As for the bone resorption markers, iPTH, TRAP 
and OPG remained unchanged or slightly decreased throughout the period. VD increased 
from 6.5±6.0 to 36.8±13.7 pg/mL (p=0.001). BMD levels decreased in all patients, with 
their t-score from -0.9±1.1 to -1.5±0.9 (p=0.007).
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Conclusion.
Increased bone formation markers and VD were observed, however, BMD levels 


decreased. We should try to prevent metabolic bone disease caused by bone mineral loss, 
even after successful kidney transplantation.
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Patient Education on Phosphate Binders Leads to Improvement in 
Phosphate Levels  Andrew M. Peck, Meghan K. Hayes, Jaspreet Singh, Cheryl 
Gilmartin, Kalyani Perumal.  Section of Nephrology, University of Illinois, 
Chicago, IL. 


Purpose: This study aims to measure the impact that patient education on the use of 
phosphate binders has on serum phosphate levels in hemodialysis patients.


Methods: Prior to initiation of this study, it was noted that on a shift of 22 dialysis 
patients, only 35% achieved goal phosphate levels. Upon questioning, it became apparent 
that patients were often unaware of which medication or dose they were prescribed for 
phosphorus binding. In this study, patients were questioned regarding their phosphorus 
binding regimen. If patients were unaware of their current regimen, they underwent one-on-
one teaching to remind them of the details. Patients were asked weekly if they were unable 
to correctly respond, or monthly if the dose and medication were known.


Results: Initially, 33% (6 patients) identified their correct binder and dose. These six 
patients continued to correctly identify which binder they were prescribed. Of the remaining 
14 patients, the majority quickly learned their regimen and were able to properly identify 
their medications when prompted. At the end of four months, 55% (11 patients) were able to 
report which binders they were on as well as the dose. Over the course of the intervention, 
phosphorus levels were noted to improve, with 52% achieving goal phosphorus levels by 
the end of four months.


Conclusions: Patient awareness of phosphorus binding regimen can be a significant 
hurdle to achieving goal phosphorus levels. This study suggests that a simple intervention 
aimed at educating patients about their phosphorus binders can lead to improved compliance 
and translate into measurable improvements in achieving specific goals.
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Urine Composition in Children with Urinary Tract Stone Disease: A Singe 
Center Experience  Latawnya Pleasant-Griffin, Aftab S. Chishti, Stefan 
Kiessling.  Pediatrics, Kentucky Children’s Hospital – University of Kentucky, 
Lexington, KY. 


Introduction Nephrolithiasis as a clinical problem is increasingly recognized in the 
pediatric population. Accurate diagnosis to rule out an underlying metabolic disorder and 
to identify risk factors for stone recurrance is critical. Limited data are available on 24 hour 
urine mineral excretion in the pediatric population.


Methods A retrospective chart review of all children evaluated by Pediatric Nephrology 
between July 2004 and June 2007 with documented urinary tract stones or a history strongly 
indicative (acute flank pain, gross hematuria, no fever) was conducted. All children had at 
least one 24 hour urine collection through Litholink. Children with known metabolic defects 
were excluded. Results 45 patients were enrolled in the study. Mean age was 11.5 years. 29 
patients had at least one documented urinary tract stone whereas 16 patients had a history 
strongly consistent with urolithiasis. 60% of the patients had a positive family history of 
stone disease (27/45). Dietary risk factors included fast food, high calcium and low fluid 
intake. Stone analysis was available in 16 of 45 children (35.5%). 11 children had calcium 
oxalate stones, 4 had calcium phosphate stones and 1 had a struvite stone. Serum calcium 
and phosphorus were normal.13 (33%) patients had abnormally high urinary calcium 
excretion above 4mg/kg/d. Mean calcium excretion was 3.77mg/kg/d with males having 
a higher mean calcium excretion than females (4.41mg/kg/d vs. 2.99mg/kg/d). 22 patients 
(48.8%) had a higher than desired urinary sodium excretion. Mean sodium excretion was 
157 mmol/L with a range of 38 mmol/L to 326 mmol/L. Mean urine sodium to potassium 
ratio was high at 4.2. Low citrate excretion and low urine volume were other identified 
risk factors. Mean urine Mg was 2.5mg/kg/day and mean urine pH was 6.4 Conclusion 
Normocalcemic hypercalciuria, low urine volume and high urine Na/K ratio were the most 
commonly identified abnormalities. 24 hour urine collections in children with urinary tract 
stone disease can identify a variety of often combined risk factors allowing individualized 
interventions aiming to reduce the risk of stone recurrance.
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NHERF1 Polymorphisms in Hypophosphatemic Renal Stone Formers  Ann 
Marie Hynes,1 Pauline Hogg,2 John A. Sayer.1,2  1Institute of Human Genetics, 
Newcastle University, Newcastle upon Tyne, United Kingdom; 2Renal and 
Urology Services, Newcastle NHS Hospitals Foundation Trust, Newcastle upon 
Tyne, United Kingdom. 


Sequence variants L110V, R153Q and E225K within the sodium-hydrogen exchanger 
regulatory factor 1 (NHERF1) gene (alias SLC9A3R1) have been described in association 
with reduced renal phosphate reabsorption and nephrolithiasis or osteopenia.


Sequence databases reveal that the nucleotide change 328C>G underlying the L110V 
amino acid change is a reported SNP (rs35910969) with a heterozygosity index of ∼3%. 
Similarly, the 458G>A nucleotide change reported, leading to a R153Q amino acid change 


is also present as a reported SNP (rs41282065), with an estimated heterozygosity index 
of ∼1%. This raises doubt over the significance of these polymorphisms in relation to 
stone disease.


We screened a DNA panel of renal stone forming patients for NHERF1 mutations. 
77 patients with a history of renal calculi requiring lithotripsy and serum biochemistry 
demonstrating hypophosphatemia were screened. For normal controls we used samples 
from healthy European blood donors.


In two renal stone forming patients we found the previously described changes in exon 
1. The first patient was homozygous for the 328C>G (L110V) whilst the second patient 
was heterozygous for this change.


Reviewing the clinical details of these two patients, the patient with a homozygous 
mutation presented with renal calculi (calcium phosphate and calcium oxalate) at 29 
years of age. The patient with a heterozygous mutation presented with renal calculi aged 
40 years, and has had multiple and bilateral renal stones (calcium phosphate and calcium 
oxalate). Both stone formers had mild hypophosphatemia, with serum phosphate 0.76 and 
0.74 mmol/l respectively.


Control DNA samples from a European panel of blood donors were also screened for 
the sequence variant 328C>G. A homozygous change was found in 1 sample from a total 
of 192 samples screened.


This data supports the suggestion that the NHERF1 variant L110V is a risk factor 
for nephrolithiasis and those patients with hypophosphatemia or low ratio of phosphate 
tubule maximum to glomerular filtration rate (TmP/GFR) values should be screened for 
NHERF1 sequence variants.
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Management of Single and Recurrent Kidney Stone Formers in the General 
Population  Nathan A. Saucier,1 Xujian Li,2 Eric J. Bergstralh,2 Andrew D. 
Rule,1 John C. Lieske.1  1Division of Nephrology and Hypertension, Mayo 
Clinic, Rochester, MN; 2Division of Biomedical Statistics and Informatics, 
Mayo Clinic, Rochester, MN. 


Background: Dietary, medical, and surgical therapy has been shown to decrease stone 
events but these interventions among single and recurrent stone formers in the general 
population are not well defined.


Methods: Among Olmsted County, Minnesota residents between 1984-2003, potential 
cases identified by ICD9 codes 592, 594, and 274.11 for kidney stones were selected. A 
mail-out survey was sent to assess risk factors, stone burden and management of cases.


Results: Among surveys mailed to 1300 potential cases, 516 responded of which 360 
were validated as having symptomatic kidney stone events (141 recurrent, 219 single). 
The mean age for the first symptomatic stone event was younger among recurrent versus 
single stone formers (39 yrs vs 45 yrs). Recurrent were more likely than single stone 
formers to be seen by a stone specialist (41% vs 26%, p= 0.0027), treated with specific 
dietary interventions (39% vs 26%, p= 0.0069), advised high fluid intake (28% vs 17%, 
p=0.010), or to have been prescribed medications for stone prevention (15% vs 8.3%, p= 
0.047). Compared to single stone formers, recurrent patients also tended to perform more 
physical activities (85% vs 76%, p=0.043), drink Rochester city rather than private well 
water (88% vs 78%, p=0.024), and have more visits to the emergency room (90% vs 75%, 
p=0.0008). Single stone formers were more likely than recurrent patients to take Vitamin C 
(8.7% vs 2.8%, p=0.036) or be on treatment with thiazide diuretics to prevent stones (7.1% 
vs 2.3%), p=0.034). Recurrent stone formers trended toward more surgical procedures for 
stones than single stone formers (46% vs 36%, p=0.063).


Conclusion: The majority of single and most importantly recurrent stone formers 
do not receive standard dietary and medical treatment to prevent stones. Recurrent stone 
formers had more access to specialty care for prevention of kidney stones, possibly due 
to more emergency room visits with consequent referrals. Public health and educational 
efforts to improve dietary and medical management of kidney stones in the community 
may be needed.
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Gross Hematuria and Hypercalciuria: Is Ultrasound of the Urinary Tract 
Sufficient Diagnostic Tool?  Michal Dishon-Alon,1 F. Bruder Stapleton,2 David 
J. Askenazi,3 Uri S. Alon.4  1Pediatric Nephrology, Children’s Mercy Hospital, 
University of Missouri, Kansas City, MO; 2Department of Pediatrics, Seattle 
Children’s, University of Washington, Seattle, WA; 3Pediatric Nephrology, 
University of Alabama, Birmingham, AL. 


Studies in the 80’s were the first to report on the association between painless hematuria 
and hypercalciuria. Although based on excretory urography and renal ultrasound (US) 
originally none of the children had urolithiasis, several of them were diagnosed with kidney 
stones later during follow up. Currently, ultrasonography continues to be the preferred 
diagnostic tool in the investigation of children with hematuria and hypercalciuria. We 
report on 9 children referred for evaluation of painless gross hematuria and hypercalciuria. 
Children’s age ranged between 11m and 16y (median 9.0y), 5 were males. In 7 children the 
urine color was described as bight red and in 2 as tea-colored; 4 children had a family history 
of stones. Urine Ca in the older 7 ranged between 4.7 – 6.3 mg/kg/24 hours (mean 5.4), 
and urine Ca/Cr ratio was 1.1 in an 11 month old and 0.51 in a 5-year-old child. All 9 had 
normal urinary tract US. An abdominal/pelvic CT without contrast showed in 8 patients 1 or 
more kidney stones measuring 2-3 mm, and in 1 a ureteral stone 2 mm in size. Based on the 
above it seems that within the context of gross hematuria and hypercalciuria, a normal US 
does not exclude the possibility of presence of small stones, which can be detected only by 
non-contrast CT. It is hence possible that the earlier studies on children with hematuria and 
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hypercalciuria could not report stones as etiology due to the less sensitive imaging studies 
utilized at that timed. Indeed, non-contrast CT is currently the imaging procedure of choice 
in patients presenting to the Emergency Room with suspected urolithiasis. Therefore, larger 
scale studies are needed to investigate whether in the child with hematuria, hypercalciuria 
and normal US, a non-contrast CT should automatically follow, or whether it would be 
more cost-effective to use CT instead of US under such circumstances.
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Proton-Pump Inhibitor Induced Hypomagnesemia  Joan Doornebal, Rina A. 
Bijlsma, René M. L. Brouwer.  Dep. of Internal Medicine, Medisch Spectrum 
Twente, Enschede, Netherlands. 


Background We report a case of symptomatic hypomagnesemia with secondary 
hypoparathyroidism and hypocalcemia that resolved after withdrawal of esomeprazole.


Case An 82-year-old male was admitted to our hospital with nausea, vomiting 
and muscle weakness. Nine years ago, he was diagnosed with esophagitis for which 
esomeprazole had been prescribed. Physical examination showed an intention tremor 
and unstable gait. Laboratory results revealed hypocalcemia (total calcium 1.25 mmol/l) 
and hypomagnesemia (0.15 mmol/l), whereas vitamin D (62 nmol/l) and PTH (3 pmol/l) 
were normal. The latter was considered inappropriate for the degree of hypocalcemia. No 
increased renal magnesium excretion was observed. IV calcium and magnesium replacement 
were started, but hypomagnesemia immediately recurred after discontinuation of magnesium 
supplementation. Since PPI’s has been recognized to induce hypomagnesemia, esomeprazole 
was discontinued. The patient’s condition recovered within days. IV replacement could be 
replaced by oral supplements and stopped several weeks later. The patient was treated with 
ranitidine without recurrence of hypomagnesemia.


Discussion Serum magnesium levels are determined by an equilibrium of intestinal 
absorption and renal excretion. Since no increased renal magnesium excretion has been 
observed, hypomagnesemia is thought to be due to impaired intestinal absorption. Intestinal 
magnesium absorption is determined by paracellular transport - operating through diffusion 
of an invariable fraction of ingested magnesium - and transcellular transport - mediated 
by TRPM-6. The latter is independent of the luminal magnesium concentration, allowing 
adaptation to low magnesium intake. Since a partial correction of serum magnesium 
concentrations has been observed during high-dose oral supplementation, paracellular 
transport seemed intact suggesting impaired transcellular transport. It has been hypothesized 
that PPI’s induce down-regulation of TRPM-6 resulting in hypomagnesemia with secondary 
hypoparathyroidism and hypocalcemia. Fortunately, hypomagnesemia is reversible since 
it improves after withdrawal of PPI’s.


Conclusion  PPI’s should be considered a possible causative agent in 
hypomagnesemia.
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Calcium Management in Patients with Hypocalcemia Secondary to 
Treatment of Secondary Hyperparathyroidism (SHP) with Cinacalcet (CN)  
Emilio Gonzalez-Parra,1 Isabel Perez,2 Jose Antonio Herrero,3 Angel Luis M. De 
Francisco,4 Maria Luisa González-Casaus.1  1Nefrología-Laboratorio, Hospital 
Gómez Ulla, Madrid, Spain; 2Diálisis, Centro Los Pinos. FRIAT, Medina del 
Campo, Valladolod, Spain; 3Nefrología, Hospital Clinico, Madrid, Spain; 
4Nefrologia, Hospital M. de Valdecilla, Santander, Spain. 


The decrease in calcemia is frequent in SHP patients treated with CN. The usual 
response to such decrease is to increase calcium administration, considering the possibility 
of it going to the “hungry” bone. Hypothesis: The calcium administered to patients with 
calcium levels< 8.5 mg/dL and a PTH controlled with CN cannot be completely assimilated 
by the bone and is deposited in vessels and soft tissues. Tendency to individualize HD 
includes bath calcium, include pre-HD calcemia.


Objectives: 1.- To determine whether bath Ca influences a bad SHP control by CN 
2.- To observe whether the reduction in Ca supply in the session worsens the parameters 
of the mineral metabolism.


Materials and Method: Seven HD patients with SHP treated with CN and with a Ca 
<8.5 mg/dL were treated for 6 months with 3-mEq/L calcium baths, and for another 6 
months with 2.5-mEq/L baths. In all of them, Ca, P and PTH were analyzed on a monthly 
basis. We have also studied the need for an increase in CN, Vitamin D or analogs and 
calcium phosphate binders.


Results: Comparisons for each patient before and after the bath change by the Mann-
Whitney test are: PTH 807.46±492.32 vs. 422.17±168.3 pg/mL (n.s.), Ca 8.26±0.55 vs. 
7.83±0.15 mg/dL (n.s.), P 5.62±1.05 vs. 5.4±0.56 mg/dL, CaxP: 45.62±1.05 vs. 42.34±3.55 
mg2/dL2 (n.s.). Doses of calcium phosphate binders were reduced from 1,121.76±554 vs. 
861.11±502.71 mg/day (n.s.). Daily dose of CN increased from 39±9 to 62.5±6 mg/day 
(n.s.). No changes in the use of Vit. D.


Conclusions: 1.- The 2.5-mEq/L bath does not lead to a worse SHP control. 2.- The 
dose of CN increased with the 2.5-mEq/L bath, thus achieving a better control of PTH, in 
currently recommended levels. 3.- With a lower supply of Ca, both in bath and in calcium 
phosphate binders, an adequate metabolic control has been achieved with the 2.5-mEq/L., 
in order to achieve a lower vascular calcification.
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Short-Term vs. Long-Term Associations of Serum Calcium Levels with 
Mortality in Non-Dialysis Dependent Chronic Kidney Disease  Olga 
Kuchmak,1 Kamyar Kalantar-Zadeh,2 Csaba P. Kovesdy.3,4  1Carilion Clinic, 
Roanoke, VA; 2Harbor-UCLA, Torrance, CA; 3Salem VA Medical Center, Salem, 
VA; 4University of Virginia, Charlottesville, VA. 


Abnormal serum calcium levels are associated with worse outcomes in dialysis patients. 
It is unclear if similar associations are present in patients with non-dialysis dependent CKD 
(NDD-CKD). We examined the association between serum calcium levels and all-cause 
mortality in 1,243 male US veterans (age 68 ± 11, 24% Black) with CKD stage 1-5 (estimated 
glomerular filtration rate [eGFR] 37 ± 17). Associations of baseline, time-averaged and 
time-varying albumin-corrected serum calcium with mortality were examined in Cox models 
with adjustment for age, race, comorbidities, blood pressure, body mass index, smoking 
status, phosphate binder and vitamin D use, eGFR, alkaline phosphatase, phosphorus, 
bicarbonate, hemoglobin, WBC count, percentage of lymphocytes in the WBC count and 
24 hour urine protein. Nonlinear associations were explored by using cubic splines. The 
association between calcium and mortality was different according to the statistical models 
applied, with higher baseline and time-averaged calcium, and lower time-varying calcium 
all showing associations with higher mortality (Figure). These differences may indicate 
that hypocalcemia is associated with a high short-term death risk whereas hypercalcemia, 
especially if persistent, is associated with high long-term death risk. Interventional trials 
are needed to determine if correcting abnormal serum calcium levels can result in improved 
outcomes in this population.
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Milk Alkali Syndrome (MAS), a New Face for an Old Foe  Hemant Magoo, 
Hugo Villanueva, Lin Lwin, Jinil Yoo.  Nephrology, Montefiore Medical Center 
North Division, Bronx, NY. 


Introduction: MAS, formerly seen in patients treated with milk and calcium (Ca) 
containing antacids, for peptic ulcer disease, is still one of the leading causes of severe 
hypercalcemia; but its demographics have changed. We present the case of an elderly 
women who developed MAS while receiving Ca and vitamin (Vit) D for osteoporosis 
prevention.


Case: A 79-year-old black female, with type 2 diabetes mellitus, hypertension (HTN) 
and chronic kidney disease (CKD) stage 3 was admitted with severe hypercalcemia. Her 
medications included Ca carbonate 1.25 gm twice daily, cholecalciferol (Vit D3) 400 units 
daily, valsartan (angiotensin receptor blocker) and metolazone (thiazide-like diuretic). She 
was treated with hydration, pamidronate and calcitonin. Metolazone and valsartan were 
withheld. Laboratory studies showed Ca 18.5 mg/dl; phosphorous 3.5 mg/dl; albumin 4.1 
gm/dl; intact parathyroid hormone (iPTH) 4.7 pg/ml (10-65 pg/ml); 25 hydroxy Vit D 38 
ng/ml (20-100 ng/ml); 1,25 dihydroxy Vit D 14 pg/ml (6-62 pg/ml); arterial pH 7.51; BUN 
90 mg/dl; creatinine 2.9 mg/dl. Evaluation for malignancy or granulomatous diseases was 
non revealing. On one month follow-up, Ca was 7.5 mg/dl and iPTH 239 pg/ml.


Discussion: MAS is characterized by a combination of hypercalcemia, renal 
insufficiency and metabolic alkalosis. In our patient with CKD, ingestion of Ca and Vit 
D caused hypercalcemia, and suppressed the production of PTH, which in turn decreased 
the bone turnover and its Ca buffering capacity. Intestinal Ca absorption may be enhanced 
in presence of normal 1,25 dihydroxy Vit D level. The Ca excretion was impaired by the 
presence of CKD, which down-regulates the Ca sensing receptors in the loop of Henle and 
in the medullary collecting duct, and by a declining glomerular filtration rate due to age, 
use of angiotensin receptor blocker, and volume depletion induced by hypercalcemia and 
diuretic. Thiazides also directly enhance Ca reabsorption in the distal tubule, and cause 
metabolic alkalosis. Recognition of MAS remains important in elderly women being treated 
with thiazide for HTN and/or receiving Ca and Vit D for osteoporosis prevention, when 
the homeostatic system for Ca regulation is perturbed.
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Analysis of the Efficacy and Tolerability of Lanthanum Carbonate in 
Patients CKD Stage 5 – Preliminary Results of Spanish Registry Study: 
REFOS  Emilio González-Parra,1 Vicente Torregrosa,2 María Teresa González-
Álvarez,3 Jorge Cannata-Andía,4 Angel Luis M. De Francisco,5 Analía 
Moledous,6 Jesús Montenegro,7 Francisco Ríos.8  1H. Gomez Ulla; 2H. Clínico de 
Barcelona; 3H.de Belvitge, ; 4H. Central de Asturias; 5H. Marqués de Valdecilla; 
6H. Perpetuo Socorro; 7H. de Galdakano; 8Fresenius San Luciano. 


Introduction: Lanthanum Carbonate (LC) is an effective and well tolerated noncalcium-
based phosphate binding agent for CKD patients undergoing dialysis, according to published 
Clinical Trials. In this retrospective study, efficacy and tolerability of LC therapy was 
assessed in daily clinical practice.
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Methods: A retrospective survey was conducted recording data 3 months before 
treatment was started up to 1 year of treatment with this phosphate binder. 711 patients 
were included from 65 Spanish sites. Statistic and descriptive analysis was performed in 
the first 304 patients included to visit 7 (6 months treatment LC).


Results: at the moment of the analysis, mean age was 58.5±16.6 years. Mean phosphorus 
(P) levels were at basal visit, 1 and 6 months respectively: 6.36±1.7 – 5.54±1.6 and 
5.05±1.3 mg / dl. There was a statistically significant reduction in P levels between basal 
vs first month (p<0.01) and basal vs 6 months (p<0.01). There was a reduction of 20.5 % 
in serum P from basal to 6 months. Data from further visits are not available yet. 55.1 % 
of the patients had a serum P <5.1 mg/dl and 74.5 % had a Ca-P product < 55 at 6 months. 
LC medium doses were increased from 1794.9± 638.8 mg/day at the beginning of the 
treatment to 2245.1±716.3 mg/day at visit 7 (6 months). Of a total of 2432 visits reported, 
adverse events were reported in 112 (4.6 %). The most frequent AE were: nausea (26), 
flatulence (19), dyspepsia (16), abdominal pain (11), vomits (10), constipation (8), diarrhea 
(5), hypophosphatemia (3). All AEs were of moderate/mild intensity.


Conclusion: LC reduces serum P, getting a significant reduction at first month with 
an adequate safety profile. These results based on the daily practice are coherent with 
previous published for clinical trials, meaning that LC can be consider as a valuable 
treatment option.
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Efficacy of Calcitriol Compared to Alfacalcidol for the Treatment of 
Secondary Hyperparathyroidism in Patients under Peritoneal Dialysis  D. 
Tran, M. Vallee, S. Diallo, N. Mathieu, S. Bureau, R. Bell, V. Pichette, D. Ouimet.  
Nephrology, Maisonneuve-Rosemont Hospital, Montreal, QC, Canada. 


BACKGROUND: There is no clear evidence in the literature regarding the best vitamin 
D therapy for the treatment of secondary hyperparathyroidism in patients under dialysis. 
Recent studies suggest that uraemia in terminal renal failure is associated with enzymatic 
hepatic dysfunction and vitamin D 25-hydroxylation could be affected. Finally, no study 
has determined equivalent doses of calcitriol and alfacalcidol in uremic patients. AIM: To 
compare the efficacy of calcitriol, the fully hydroxylated and active form of vitamin D, to 
alfacalcidol, 1α(OH)D3, for the treatment of secondary hyperparathyroidism in patients 
with an apparent resistance to the latter. METHODS: Ten peritoneal dialysis patients with 
uncontrolled hyperparathyroidism despite apparently adequate dose of alfacalcidol (≥ 0.5 
mcg per day) were switched to calcitriol at the same dose. Serum calcium, phosphate, 
25-OHvitD, 1,25(OH)2vitD and intact PTH levels were measured before the switch and 
monthly thereafter for up to 6 months. RESULTS: Six months after the introduction of 
calcitriol, mean intact PTH level significantly decreased from 86.0 to 48.3 pmol/l (p<0.05) 
and mean serum calcium level significantly increased from 2.24 to 2.39 mmol/l (p<0.05). 
Six patients developed hypercalcemia, reaching 3.16 mmol/L in one patient. The dose of 
calcitriol was lowered in all of them. Calcium supplements were also decreased in three 
patients. One patient was moderately symptomatic of pruritus. None was admitted. No other 
serious side effect was reported. There was no significant change in phosphate level and 
there was a non significant increase in serum 1,25(OH)2vitD level from 32.0 to 42.0 nmol/l 
(p=NS). CONCLUSION: Calcitriol seems much more potent than alfacalcidol to increase 
serum calcium and lower serum intact PTH level in peritoneal dialysis patients. Caution is 
advised when switching from alfacalcidol to calcitriol to avoid hypercalcemia. Increased 
efficacy of calcitriol was not significantly associated with higher levels of 1,25(OH)2vitD 
in this small group of patients. A larger trial is needed.
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Higher Levels of Serum Phosphorus within Normal Range Are Associated 
with More Coronary Calcification in Koreans with Normal Renal Function  
Kyung Sun Park, Jai Won Chang, Won Seok Yang, Soon Bae Kim, Su-Kil 
Park, Sang Koo Lee, Jung-Sik Park.  Internal Medicine, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul, Republic of Korea. 


Higher levels of serum phosphorus are associated with the increased risk of 
cardiovascular disease (CVD) and mortality in patients with chronic kidney disease (CKD). 
Although this relationship was reported in Western individuals without CKD, it is unknown 
whether this correlation is also present in Koreans without CKD, who usually take less 
phosphorus than Western. We retrospectively investigated 402 healthy Korean adults (age 
60.8 ± 8.5 years, M:F=257:145, GFR 83.5 ± 14.1 ml/min) who underwent electron-beam 
computed tomography (EBCT) as a routine checkup. Study population was separated into 
two groups by coronary calcium score, Agaston score 100. Mean levels of serum phosphorus 
mesured at least 10 years prior to EBCT, were compared. In multivariate analysis, age 
(p<0.001), hypertension (p=0.006), smoking (p=0.009), family history of CVD (p=0.041), 
glucose (p=0.002), triglyceride (p=0.046) and serum phosphorus levels (p=0.007) were 
found to be significant factors that influence the Agaston score group. Considering serum 
phosphorus ≤ 3.1 mg/dL as a reference, odds ratio of serum phosphorus > 3.6 mg/dL was 
5.8 (1.8 to 18.5, p=0.003) for Agaston score > 100. In conclusion, higher levels of serum 
phosphorus, even within normal range, may be associated with the degree of coronary 
artery calcification in Koreans with normal renal function.
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The Impact of the Initiation of Cinacalcet on the Long-Term Hemodialysis 
Patients with Secondary Hyperparathyroidism (SHPT): A Single-Center 
Observational Study  Tomihito Iwasaki, Naoki Kimata, Hikohiro Jinnai, Isamu 
Ishimori, Satoshi Suzuki, Kan Kikuchi, Kazuhiro Okano, Kosaku Nitta, Takashi 
Akiba.  Kidney Center, Tokyo Women’s Medical University, Tokyo, Japan. 


Back ground: Cinacalcet (CN) was introduced in February 2008 in Japan to treat SHPT. 
Previous studies have demonstrated its effectiveness in controlling mineral metabolism in 
relatively short-term dialysis patients with SHPT in European and the US population. The 
aim of our study is to evaluate the effect of CN in Japanese population and the impact on 
the treatment for SHPT in Japanese dialysis patients.


Method: A prospective observation was performed in HD patients treated with CN 
against SHPT in February 2008. Clinical characteristics, laboratory values, intravenous 
vitamin D, and oral medication (CN, phosphate binders) were longitudinally evaluated 
for CN patients.


Results: 29 out of 122 patients were enrolled in the study. Mean age at baseline was 
56.2±11.3 years old, dialysis vintage 21.6±7.7 years, serum Ca (corrected) 9.8±0.6 mg/
dL, P 5.9±1.3 mg/dL and i-PTH 483.1±255.2 pg/mL. Over 12 months, Ca, P and i-PTH 
significantly decreased (Ca 9.8 to 9.1 mg/dL, P 5.9 to 5.5 mg/dL and i-PTH 483.1 to 275.7 
pg/mL; p value is 0.0001, 0.032 and 0,0001, respectively). The percentage of the patients 
achieving at least two KDOQI™ targets increased 24 to 51.5%. Vitamin D dose consistency 
decreased (14.2 to 9.0 µg/week), Ca based phosphate binder dosage increased (2293.1 to 
2637.9 mg/day), Sevelamar dosage decreased (1758.6 to 1474.1 mg/day) and CN dosage 
reached 34.1 mg/day.


Conclusion: The initiation of CN, in combination with conventional treatments, showed 
as effective in Japanese as in European and the US patients. It was frequently observed 
that Ca concentration was under standard level, which is one of the major adverse events 
of CN therapy.
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Efficacy of the Use of Lanthanum Carbonate. Experience in Tuscany and 
Liguria  Giuseppe Rombolà,1 Francesco Londrino,1 Valeria Falqui,1 Paolo 
Solari,2 Stefano Saffiotti,3 Andrea Icardi,4 Silvia Carozzi,5 Francesco Ardu,6 
Roberto Ervo,7 Carlo Donadio,8 Cristina Grimaldi,9 Arturo Rossi.10  1La Spezia 
Hospital; 2Sestri Levante Hospital; 3University of Genova; 4Arenzano Hospital; 
5Savona Hospital; 6Sanremo Hospital; 7Ventimiglia Hospital; 8University of 
Pisa; 9Florence Hospital; 10Pistoia Hospital. 


Introduction and aims. Hyperphosphataemia is a risk factor for vascular calcifications 
and death in dialysis patients. Less than 50% of these patients have plasma phosphorus 
within the recommended range. Adequate nutrition, low compliance, large number of tablets 
make this goal difficult to achieve. Lanthanum carbonate (LC) is a chelating agent which 
due to a lower number tablets could facilitate compliance, however side effects and toxicity 
my restrict its use. The aim of this study was to investigate the efficacy of LC, its liver and 
bone toxicity and adherence to treatment. Ninety-four patients undergoing hemodialysis 
three times a week in whom phosphataemia was difficult to control (P6.5±1.3mg/dl) were 
included. All of them were already on treatment with different combinations of phosphate-
binders. The therapeutic change was the prescription of LC alone or in combination with 
CaCO3. The mean daily dose of LC was 2250 mg. Results. During the study the mean 
phosphate level was within the target range (5.4 ± 1.1 mg/dl). No changes in plasma 
calcium, alkaline phosphatase, transaminases, gGT, albumin and iPTH were observed. 
A positive effect on predialytic acidosis (pHCO3: 20 ± 3.6 vs 21 ± 1.7 mMol before and 
after 8-months of followup) was observed. Four patients stopped treatment: 3 because of 
gastrointestinal events (diarrhea and dyspepsia) and 1 patient, with chronic hepatitis C and 
AL amyloidosis, experienced an increase in liver enzymes, which promptly reversed after 
LC withdrawal. Conclusions. LC is effective in controlling phosphate levels in dialysis 
patients. The drug is well tolerated. Adherence was constant, making a standard-dose 
prescription strategy easier. In our experience administration of LC is not recommended 
in patients with active liver disease


Disclosure of Financial Relationships: nothing to disclose 
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The Use of Aluminium Containing Phosphate Binders in Haemodialysis 
Patients  N. Campbell, R. J. Pepper, M. M. Yaqoob, S. L. Fan.  Nephrology, 
Royal London Hospital, London, United Kingdom. 


Background
Aluminium (Al) toxicity was frequent in the 1980s in patients ingesting Al containing 


phosphate binders (Alucaps) whilst having HD with potentially Al contaminated water. We 
wished to determine the risk of Al toxicity in the era RO-treated dialysis water.


Methods
Patients new to HD since 2002 with either current or past exposure to Alucaps were 


included. Patients previously treated with DFO were excluded. The total oral Al load 
prescribed was calculated from case note review. Standardised DFO test was performed 
(baseline and 48hr Al levels were measured following 500mg of iv desferrioxamine). 
Positive DFO was defined as a x3 baseline Al or rise to > 5.8mM.


Results
Twenty patients were included. Mean age 41.6 years, mean duration of HD 33 


months. Median Al load was 976.1g equivalent to taking 6capsules/d for 1year (range 
81.2-7149g).


Pre-DFO Al levels were low and did not correlate with Al load.


None of the baseline Al levels were high (medium risk if >3.7, high risk if > 
7.4mM).


However, 4 patients had borderline positive DFO tests (increments reached the x3 
threshold but levels were still very low). There were no differences between DFO pos and 
neg groups for the parameters: median Al load (600 vs 1200g), age, Hb (10 vs 9.5g/dl) 
and EPO use (9000 vs 16000iu/wk). The difference in dialysis vintage (40 vs 30mth) did 
not reach statistical significance.


Conclusion
Oral Al intake does not appear to correlate with positive DFO tests and these were 


of questionable clinical significance particularly as the absolute post-DFO Al level was 
modest (highest 1.1mM). Judicial use of Al containing phosphate binders is safe in the 
era of RO-water HD.
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Role of Phytate in Grain Versus Casein Based Diets on Phosphate 
Bioavailability in CKD  Sharon M. Moe,1 Vince Gattone,1 Neal Chen,1 Ken 
White,1 Blaire Aldridge,2 Tracy Eggleston,1 Xianming Chen,1 Scott Radcliffe.2  
1IN Univ and VAMC, Indianapolis, IN; 2Purdue Univ, West Lafayette, IN. 


Plants store phosphorus (P) in a molecule known as phytate, which is unavailable for 
absorption in mammals because they do not produce the enzyme phytase, which liberates 
phytate bound P. We hypothesized that differences observed in P homeostasis between 
grain and casein based diets is due to the presence of phytate P in grain based diets. Cy/+ 
rats, a model of progressive CKD-MBD were used at 20 weeks (50% reduction in GFR) 
and placed on a powdered casein diet for one week, followed by baseline blood testing. 
They were then placed on special diets with or without sevelamer carbonate for 8 days, 
followed by a 24 hr urine collection in metabolic cages and a terminal blood collection. 
Analyses were by 2 way ANOVA. In the first experiment three casein based diets were 
compared containing 0.7% total P (nl P), 0.4% total P (low P), or 0.4% P + 0.3% phytate 
P (low P + phytate) with or without 3% sevelamer. Plasma P levels were lower in the low 
P diet compared to the other two diets, and lower with sevelamer than without in all three 
diets (both p < 0.001). The urine P was lowest in the low P, intermediate in the low P plus 
phytate and highest in the nl P diet (p<0.01). The 24 hr urine P was lowered by sevelamer 
in all groups (p<0.001). In the second experiment, we compared a casein based diet with 
0.7% total P, with a grain based diet containing 0.7% with or without the addition of 
phytase. All diets were fed with either 3% sevelamer carbonate or 3% filler. There was no 
difference in plasma or urinary P in these three groups, although there was a trend toward 
lower urine P in the grain diet (p=0.06). The addition of sevelamer reduced serum and 
urine P in all three diets (p<0.01). In conclusion, differences in P balance between casein 
and grain diets are due to lower bioavailable P from phytate in grain based diets. These 
differences between protein sources of phosphate may impact low phosphate diet nutritional 
counseling in CKD patients.


Disclosure of Financial Relationships: grant/research support: Genzyme, Shire; 
consultant: Genzyme, Shire, Ineos; honoraria: Genzyme, Shire, Ineos. 
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Characterization of Swelling, Pore Size Distribution and Phosphate Binding 
of AMG 223, a Novel Polymeric Phosphate Binder  Son Nguyen,1 Jun Shao,1 
Deidre Madsen,1 Han-Ting Chang,1 Angela Lee,1 Eric Connor,1 Jamie Cope,1 
John Fordtran,2 Jon Mills,1 Dominique Charmot,1 Jerry Buysse.1  1Ilypsa Inc., 
Santa Clara, CA; 2Baylor University Medical Center, Dallas, TX. 


This study determined the in vitro phosphate binding capacity, swelling index and pore 
size distribution of AMG 223; a novel, specific, metal-free polymeric phosphate binder in 
clinical development to treat hyperphosphatemia. AMG 223 phosphate binding capacity 
was 4.29 mmol/g in a simple buffer (100 mM MES, 80 mM NaCl, 20 mM phosphate, pH 
5.5), measured by standard biochemical methods - incubating polymer at room temperature, 
separating polymer from liquid, and titrating phosphate by ion chromatography. For pore 
size distribution, AMG223 was allowed to swell in an aqueous buffer to equilibrium, 
and partitioning of probe molecules (MW 62-230,000 Da) between the gel interior and 
solution was measured. A simple size exclusion model was used for size exclusion limits 
of cross-linked gel, and swelling. The swelling index was 2.15g H20 absorbed/g dry AMG 
223 resin. The size exclusion limit was about 4 Å (200 Da). This low MW cut-off was 
consistent with AMG 223 ability to bind small MW anions such as inorganic phosphate, 
but likely exclude larger anions (eg. bile and fatty acids predominant in human chyme. To 
test this, a standardized Lundh meal was administered and aspirated from the jejunum of 
six human volunteers. The ex-vivo human aspirates (HA) were examined for anion content 
(bile acids, non-esterified fatty acids, phospholipids, citrate, and phosphate), and were 
used to evaluate the phosphate binding performance of AMG 223. The HA had significant 
non-esterified fatty acids (34.71+2.78 mM), and lesser amounts of phosphate (6.55+0.02 
mM), bile acids (4.32+0.56 mM), citrate (1.91+0.01 mM) and phospholipids (1.22+0.00 
mM). AMG 223 bound 1.90+0.00 mmol/g of phosphate and minimal amounts of citrate, 
bile acids, non-esterified fatty acids and phospholipids (0.22±0.01, 0.13±0.03, 0.37±0.16, 
and 0.06±0.01 mmol/g, respectively). AMG 223 may selectively remove phosphate in vivo, 
and exclude large competing anions.


1Ilypsa is a wholly owned subsidiary of Amgen Inc
Disclosure of Financial Relationships: employer: Relypsa Inc.; other: Ilypsa Inc.; 


other relationship: Former employee of Ilypsa - a wholly owned subsidiary of Amgen 
Inc. 
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Tracking the Immediate Effects of Cinacalcet on Serum Calcium and 
Phosphorus  J. Ruth Wu-Wong, Masaki Nakane, Yung-wu Chen.  VidaGene, 
Chicago, IL. 


Cinacalcet (Cina), a calcimimetic developed for treating secondary hyperparathyroidism 
in chronic kidney disease (CKD) patients undergoing dialysis, is efficacious in reducing 
serum PTH. In clinical studies, the principal adverse event associated with cinacalcet therapy 
is hypocalcemia. In Stage 3/4 CKD patients, cinacalcet is also known to increase serum 
phosphorus. Cinacalcet is taken orally on a daily basis. However, it is not well understood 
how cinacalcet affects serum calcium (Ca) and phosphorus (Pi) during the 24 hr period after 
dosing. In this study, we treated 5/6 nephrectomized rats, a model for Stage 4 CKD, with 
cinacalcet (10 mg/kg, gavage, daily) for two weeks. After the last dosing, blood samples 
were collected from different groups of rats at 0, 1, 4, 8, 16 and 24 hr after dosing and then 
assayed for serum Ca and Pi. Cinacalcet caused an immediate decrease in serum Ca; the 
serum Ca level gradually went back to normal at 24 hr after dosing. Cinacalcet also caused 
an immediate increase in serum Pi, which remained elevated at 24 hr after dosing. The results 
suggest that cinacalcet treatment has an immediate effect in lowering serum calcium and 
elevating serum phosphorus. It is likely that more frequent monitoring of serum Ca may 
result in a higher rate of hypocalcemic incidents during cinacalcet treatment.
Serum Ca and Pi levels after cinacalcet dosing
Serum  
Ca/Pi


5/6  
NX-vehicle Cina, 0 hr Cina, 1 hr Cina, 4 hr Cina, 8 hr Cina, 16 hr Cina, 24 hr


Serum Ca  
(mg/dL) 10.08 ± 0.20 9.51 ± 0.16 8.32 ± 0.18 7.89 ± 0.22 8.02 ± 0.19 8.80 ± 0.21 9.42 ± 0.24
Serum Pi 
(mg/dL) 7.13 ± 0.40 7.17 ± 0.26 8.91 ± 0.54 8.97 ± 0.62 9.40 ± 0.23 8.70 ± 0.22 9.77 ± 0.39


Disclosure of Financial Relationships: grant/research support: Abbott. 
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Association of 25-Hydroxyvitamin D Levels and Blood Pressure in End 
Stage Renal Disease Patients Undergoing Hemodialysis  Madhu Kandarpa, 
Khurram Mumtaz, Kiran Samindla, Srinivas Subramanian, Eric Bloom, Rasib 
Raja.  Kraftsow Division of Nephrology, Albert Einstein Medical Center, 
Philadelphia, PA. 


Previous studies have shown that 25-hydroxyvitamn D deficiency was associated 
with endothelial dysfunction, which could cause high blood pressure and could lead to 
cardiovascular morbidity and mortality. Objective: The objective of the study was to 
find the association of 25-hydroxyvitamin D levels and systemic blood pressure in end 
stage renal disease (ESRD) patients undergoing hemodialysis. Method: The study was a 
retrospective analysis of ESRD patients undergoing hemodialysis. We collected all the data 
including laboratory test results and divided the patients into three groups based on their 
25-hydroxyvitamin D levels. Group 1 with levels greater than 32 ng/mL, group 2 with levels 
16-32 ng/mL and group 3 with levels less than or equal to 15 ng/mL. Data was collected 
in SPSS format and compared the groups using one-way ANOVA. Results: There was no 
significant difference in Kt/V, Calcium Phosphorus (Ca X P) product between the groups. 
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There was a significant difference in pulse pressure between the groups (P= 0.036). Mean 
pulse pressure in Group 1 was 60.3. Group 2 was 64.6 and Group 3 was 73.9.
Table 1
Means Group 1 (N=14) Group 2 (N=39) Group 3 (N=21) P value
Age in Years 53.0 57.2 62.0 0.195
Kt/V 1.57 1.51 1.48 0.66
Post dialysis session Weight in Kg 73.0 81.4 87.9 0.27
Serum Albumin 3.7 4.2 4.3 0.75
Adjusted Serum Calcium 8.99 9.14 9.13 0.79
Serum Phosphorus 5.99 5.21 5.58 0.39
Ca X P Product 42.77 41.10 41.47 0.69
intact PTH 816.5 572.59 381.54 0.22
Systolic BP (mmHg) 140.6 134.9 147.5 0.032
Diastolic BP (mmHg) 80.3 70.3 73.6 0.049
Pulse Pressure (mmHg) 60.3 64.6 73.9 0.036


Conclusion: This study showed that there was an inverse association between 
25-hydroxyvitamin D levels with pulse pressure. Higher Pulse pressure in patients with 
low 25-hyroxyvitamin D was probably a reflection of endothelial dysfunction and arterial 
stiffening. Further larger prospective studies are needed to confirm the findings.
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Ultrasound and Scintigraphy of the Parathyroid Glands at a Specialist 
Paediatric Nephrology Centre: 5 Year Experience  Vikas Shah, Rukshana 
Shroff, Lesley Rees, Detlef Bockenhauer, William Van’t Hoff, Rose de Bruyn.  
Great Ormond Street Hospital for Children, London, United Kingdom. 


Background
Hyperparathyroidism (HPT) is common in children with chronic kidney disease 


(CKD) and may occur secondary to the treatment of hypophosphataemic rickets. It can 
result in hyperplastic or adenomatous change in the parathyroid (PT) glands. We performed 
ultrasound (US) and scintigraphic (MIBI) imaging of the PT glands at a specialist paediatric 
nephrology centre over a 5 year period, and evaluated the contribution of imaging to 
clinical management.


Materials and Methods
58 US studies were performed in 47 children (38 single studies, 7 had 2 studies and 


2 had 3 studies). The median age was 13 (range 1-18) years, and there were 25 males. 10 
(21%) children subsequently underwent a Tc99m-MIBI study within 6 months. US and 
MIBI results were categorized as normal, gland hyperplasia or adenoma and correlated 
with clinical diagnoses, biochemistry over the preceding year and specific management 
of HPT.


Results
24/47 (49%) had X-linked hypophosphataemic rickets with normal renal function and 


23 (51%) had CKD with secondary HPT; of these 18 were on dialysis and 5 were post-
transplant. US suggested adenoma in 7 (15%) of whom 5 underwent MIBI, with 2/5 studies 
positive for adenoma. US suggested hyperplasia in 8 (17%) of whom 2 underwent MIBI, 
with 1/2 studies positive for hyperplasia. 3 children underwent MIBI despite normal US 
because tertiary HPT raised suspicion of an adenoma. In 1/3 MIBI identified ectopic PT 
adenomatous tissue in the superior mediastinum. Thus, 4/10 (40%) had MIBI evidence of PT 
adenoma or hyperplasia. 1 child had surgery, the others were managed conservatively.


Conclusion
HPT and the ensuing mineral dysregulation result in long term cardiovascular and 


skeletal morbidity. Our data suggests that by detecting hyperplastic, adenomatous or ectopic 
PT glands, US and MIBI allow rationalisation of therapy: calcimimetics to suppress PT 
overactivity, failing which surgery may be considered. Our data suggests MIBI should be 
performed if US detects adenoma or if tertiary HPT is suspected despite normal US so as 
to exclude ectopic parathyroid tissue.
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Assessing Serum Parathormone as a Marker of Cardiovascular Risk in 
Renal Transplant Patients  Siddhesh M. Prabhavalkar,1 Ronan Cunningham,1 
Robert Mullan,1 Young Ian,2 Alexander P. Maxwell.1  1Regional Nephrology 
Unit, Belfast City Hospital, Belfast, United Kingdom; 2Clinical Biochemistry, 
Royal Victoria Hospital, Belfast, United Kingdom. 


Cardiovascular disease is the major cause of death for patients with chronic kidney 
disease and end stage renal failure. Traditional risk factors are insufficient to explain the 
excess cardiac burden in this population. The aim of this study was to determine the effect 
of raised parathormone (PTH) on cardiovascular risk factors in renal transplant patients.


Blood samples were collected from 243 (M: 153, F: 90) renal transplant patients at 
baseline. Mean age was 48.3 years +/- standard deviation (SD) 14.3 and time since renal 
transplantation 10 years (range 1-30 yrs). Patients were divided into groups according to 
PTH level. Group 1 PTH>100 pg/ml (n=130) and Group 2 PTH </= 100 pg/ml (n=113). 
There were no significant differences between the groups in mean age, time since renal 
transplantation, serum creatinine or estimated GFR (MDRD).


Serum triglycerides were higher in Group1, 2.18 mmol/l +/- 1.5 vs. 1.86 mmol/l +/- 
0.84 in Group2, (p=0.04). Total homocysteine was higher in Group1, 20.28 µmol/l +/- 12.6 
vs. 15.54 µmol/l +/- 8.30 in Group2, (p=0.0007). In addition there were no significant 
differences in low density lipoprotein (LDL) levels, total cholesterol levels, and lipoprotein-a 
levels between the groups. Positive correlations existed between PTH and body mass index 
r=0.16 (p=0.012), triglycerides r=0.12 (p=0.061), homocysteine levels r=0.14 (p=0.029) 
and the number of antihypertensive agents used r=0.15 (p=0.019).


Our findings suggest that raised PTH may be implicated in a “metabolic syndrome” 


associated with increased weight, raised homocysteine levels and hypertension. Raised 
PTH may have deleterious cardiovascular effects beyond its influence on calcium and 
phosphate balance.
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Cinacalcet in Diabetic Dialysis Patients with Secondary Hyperparathyroidism  
Denis P. Fouque,1 Ingrid Os,2 Miroslav Ryba,3 Veronika Bencova,4 Pablo A. 
Urena,5 Stefan Jacobson,6 Marc G. Vervloet,7 Bastian Dehmel,8 Marianne Rix.9  
1Hôpital Edouard Herriot, Lyon, France; 2Ullevål University Hospital, Oslo, 
Norway; 3Krajska Nemocnice Liberec, Liberec, Czech Republic; 4DIA-NE sro, 
Nitra, Slovakia (Slovak Republic); 5Clinique du Landy, Saint Ouen, France; 
6Danderyd Hospital, Stockholm, Sweden; 7VU Medisch Centrum, Amsterdam, 
Netherlands; 8Amgen Europe GmbH, Zug, Switzerland; 9Rigshospitalet, 
Copenhagen, Denmark. 


The natural history of SHPT and its consequences on bone mineral metabolism are 
different in patients with diabetes. This analysis compares data from diabetic versus 
non-diabetic patients in a pan-European observational study that evaluated cinacalcet in 
dialysis patients with SHPT. Data were collected from adult patients for ≤12 months after 
initiation of cinacalcet.


Diabetic patients had shorter hemodialysis vintage and slightly lower baseline iPTH 
than non-diabetics. After ∼12 months of cinacalcet, iPTH and P reductions were similar in 
the 2 groups, while Ca and Ca x P reductions were slightly smaller in the diabetic group, 
who received a lower cinacalcet dose (mean 43.9 ± SD 33.9 vs 51.1 ± 37.7 mg/d).
 Diabetic (n=367) Non-diabetic (n=1443)
Age, years (range) 61 (23–87) 57 (19–95)
Male (%) 60 70
Hemodialysis vintage, months (range) 53 (-4, 367) 85 (-11, 442)
Mineral metabolism parameters, median  
(Q1, Q3) [n]*   
iPTH, pg/mL   
Baseline 653.0 (478.0, 926.3) [363] 749.8 (510.5, 1085.5) [1420]
Month 12 333.6 (202.6, 551.3) [266] 333.2 (206.0, 583.6) [1068]
 -47.6% -51.3%
P, mg/dL   
Baseline 5.9 (5.0, 6.8) [363] 5.7 (4.6, 6.8) [1425]
Month 12 5.5 (4.3, 6.6) [227] 5.3 [4.1, 6.2) [877]
 -10.0% -9.1%
Ca, mg/dL   
Baseline 9.6 (9.0, 10.2) [290] 9.7 (9.1, 10.4) [1179]
Month 12 9.2 (8.6, 9.9) [152] 9.1 (8.5, 9.7) [590]
 -4.2% -6.0%
Ca x P mg2/dL2   
Baseline 56.9 (47.7, 67.5) [290] 55.7 (45.3, 66.8) [1175]
Month 12 48.4 (39.6, 60.0) [147] 46.8 (37.2, 57.6) [578]
 -13.3% -16.7%
*Observed data; ionized calcium values excluded


These data show that cinacalcet improves mineral metabolism in both diabetic and 
non-diabetic dialysis patients with SHPT.
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Cinacalcet Can Avert the Need for Parathyroidectomy in Stage 4-5 CKD 
Patients with Severe Secondary Hyperparathyroidism  Giuseppe Pontoriero, 
Flavia Tentori, Sabina Libardi, Monica Limardo, Benedetta Tucci, Francesco 
Locatelli.  Department of Nephrology, Dialysis and Transplant, Alessandro 
Manzoni Hospital, Lecco, LC, Italy. 


OBJECTIVES. Cinacalcet allows a better control of secondary hyperparathyroidism 
(SHPT) but there are still concerns about its use in non-dialysis patients mainly because of 
the risk of hypocalcemia. The purpose of this pilot study is to assess whether Cinacalcet 
could avert the need for parathyroidectomy (PTx) in stage 4-5 CKD patients with a severe 
SHPT refractory to standard therapy.


METHODS. Non-dialysis CKD patients with GFR ≤30 ml/min, a severe SHPT 
and hypercalcemia (spontaneous or due to Calcitriol) were eligible for a treatment with 
Cinacalcet. Ionized calcium (Ca++), phosphorus (P) and intact parathyroid hormone (iPTH) 
levels were monitored regularly.


RESULTS. Five patients with CKD stage 4 (two) and 5 (three) were treated with 
Cinacalcet 30-90 mg/day for 3–16 months. In CKD 4 patients baseline Ca++, P and iPTH 
were 1.26, 1.40 mmol/L, 2.3, 2.5 mg/dL and 299, 384 pg/mL. In CKD 5 patients baseline 
Ca++, P and iPTH ranged between 1.31-1.56 mmol/L, 3.3-5.4 mg/dL and 1,133–1,498 pg/
mL. Cinacalcet reduced iPTH levels of more than 30% (range 35–59%) in four patients 
with a follow up of at least 11 months. Serum Ca++ dropped sharply but only once below 
1.05 mmol/L (Figure 1). P remained within the target range of the K/DOQI guidelines for 
CKD 4-5. No patients was taking vitamin D and/or calcium binders at baseline but at the 
end of the follow up 4 patients were taking Calcitriol (0.25–0.5 mcg/day) and 2 patients 
calcium supplement (400–1,600 mg/day).
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CONCLUSIONS. Our experience suggests that Cinacalcet could reverse a severe 
hypercalcemic SHPT in stage 4-5 CKD patients that would have otherwise undergone 
parathyroidectomy. This pilot study suggests the needed of a larger open-label trial to 
better clarify these results.
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Repeated Successful Treatment of Calciphylaxis in Hemodilaysis Patient 
with Pamidronate  Mary C. Mallappallil, Nagarathna Manjappa, Moro Salifu.  
Nephrology, SUNY Health Science Center at Brooklyn and Kings County 
Hospital Center, Brooklyn, NY. 


Background: Calciphylaxis is a disorder of calcification of blood vessels and 
panniculitis, ecchymosis, skin necrosis resulting in painful lesions and seen in patients 
with advanced chronic kidney disease. It is a clinical diagnosis and the medications that 
have been used include cinacalcet, sodium thiosulfate, tissue plaminogen activator and 
bisphosphonates.


Case: Distal calciphylaxis treated with bisphosphonates, unique due to the recurrence 
and the repeat successul treatment and tolerance to higher doses for prolonged therapy 
without side effects.


MJ is a 49 year old woman with hypertension, secondary hyperparathyroidism, 
atrial fibrillation on warfarin with a body index of 25.4, ESRD on hemodialysis with an 
arteriovenous fistula since 1997. In November 2006, she presented with a painful right 
medial calf ulcer 1.5x1.5 x1cm with gradual progession in size till it reached a maximum 
of 6x8x4 cm. Despite topical antibiotic agents prescribed by dermatology, the lesion kept 
enlarging without improvement. Serum calcium (Ca), phosphorus (P) and intact parathyroid 
hormone (PTH) levels were 8.8mg/dL, 3.4 mg/dL and 872 pg/mL respectively. Her 
medications included Hydralazine, multivitamins, warfarin, cinacalcet, metoprolol, calcium 
carbonate and diltiazem. In January 2007, she started pamidronate 15 mg intravenously with 
each dialysis for 36 doses till complete resolution of the wounds occured. After therapy her 
Ca, P and PTH were 9.3mg/dL, 5.9mg/dL and 1437 pg/mL respectively. She continued the 
same dose of dialysis with adeuqate urea reduction rates.Warfarin could not be stopped.


In May 2008, similar lesions that were extremely painful were noted on the opposite 
medial calf with the lesion size enlarging to 4x7x4 cm, Ca, P and PTH were 10 mg/dL, 
6mg/dL and 1083 pg/mL and she was started on pamidronate 30 mg intravenously for a 
total of five doses with resolution of the wound.


Conclusion: We report successfully treating distal recurrent calciphylaxis with 
intravenous pamidronate repeatedly for prolonged use without changing dialysis dose and 
continuing warfarin therapy.
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KDOQI Target Achievement Is Improved with Cinacalcet in Clinical 
Practice – The Swiss OPTIMIZE Survey  Pascal Meier,1 D. Hertner,2 H. 
Jungbluth,3 M. Brünisholz,4 G. Meffert.5  1Nephrology, CHCVs, Sion; 2Spital 
Schwyz; 3Practice Zurich; 4Hôpital du Jura; 5Kantonsspital Aarau. 


Secondary hyperparathyroidism (SHPT) is a common complication in patients with 
stage 5 chronic kidney disease (CKD), and is associated with adverse clinical outcomes. 
Cinacalcet has been shown to be an effective treatment for SHPT, significantly reducing 
serum parathyroid hormone (PTH) while simultaneously lowering Ca, P and CaxP levels, 
thus increasing the proportion of patients achieving KDOQI targets. OPTIMIZE (Optimized 
Usage of Mimpara® in SHPT Treatment) is a multi-center, observational survey designed 
to collect data from Swiss dialysis patients with SHPT. Patients received cinacalcet at 
baseline for up to 12 months. This analysis includes data from 130 patients from 20 different 
centers in Switzerland. At baseline mean±SD age was 62.6±14.7 years; iPTH was poorly 
controlled (mean 62±40 pmol/L); 51% of patients were receiving vitamin D and 87 % were 
at least on one phosphate binder. Following cinacalcet initiation, there was an increase in 
the percentage of patients within KDOQI targets for PTH, P and CaxP levels over time. 
The mean cinacalcet dose was 56±30 mg/day at month 12.


Table 1. Proportion of patients within KDOQI targets
Baseline (%) 6 months (%) 12 months (%)


iPTH (16.5 - 33.0 pmol/L) 17 29 36
corr Ca (2.1 -2.4 mmol/L) 53 54 50
P (1.13 - 1.78 mmol/L) 41 56 54
CaxP (<4.5 mmol2/L2) 65 83 86
PTH & CaxP within targets 12 26 30
All 4 parameters within targets 4 12 10


A higher percentage of patients with stage 5 CKD and SHPT achieved KDOQI targets 
with cinacalcet compared with baseline. The observed effectiveness of cinacalcet in clinical 
practice is consistent with findings from randomized, phase III clinical trials.
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Better Serum Phosphorus (P) Control with PTH Control in Dialysis 
Patients with SHPT  Joao M. Frazao,1 Johann Braun,2 Piergiorgio Messa,3 
Caroline Mattin,4 Martin Wilkie.5  1Medical School & Nephrology Research & 
Development Unit, Hospital de S. João, University of Porto, Porto, Portugal; 
2KfH Kuratorium fur Dialyse und Nierentransplantation, Nurnberg, Germany; 
3CROFF Policlinico di Milano, Milan, Italy; 4Amgen Ltd, Cambridge, United 
Kingdom; 5Sheffield Kidney Institute, Sheffield Teaching Hospitals NHS 
Foundation Trust, Sheffield, United Kingdom. 


Elevated serum P levels have been linked to increased morbidity and mortality in 
dialysis patients (pts), but are difficult to control if PTH is persistently elevated. We 
assessed the impact of PTH control on P control, based on a post-hoc analysis of OPTIMA[1] 
study data, using different definitions of P and PTH control, in anticipation of upcoming 
guidelines.


Hemodialysis pts (PTH 300–799 pg/mL) were randomized to standard care alone 
(vitamin D and/or P binders; n=184; mean PTH 507 pg/mL) or cinacalcet (CIN) + standard 
care (n=368; 505 pg/mL). We examined achievement of P ≤4.5 or ≤5.5 mg/dL, PTH ≤300 
pg/mL or a clinically meaningful ≥30% PTH reduction from baseline during the efficacy 
assessment phase (weeks 17–23).


Regardless of treatment group, pts who achieved PTH ≤300 pg/mL or a ≥30% PTH 
reduction from baseline were more likely to achieve P ≤4.5 or ≤5.5 mg/dL than those who 
did not. Pts receiving CIN were more likely to achieve these PTH endpoints (71% vs 22% 
and 77% vs 23%, respectively) than those on standard care alone (data not shown).


% of pts achieving P control (≤4.5; ≤5.5 mg/dL) byachievement of PTH endpoints and treatment 
group*


PTH ≤300 pg/mL
yes no
Standard (n=41) CIN (n=262) Standard (n=143) CIN (n=106)


P ≤4.5 49 43 21 19
P ≤5.5 66 71 45 44
PTH reduction ≥30%


yes no
Standard (n=43) CIN (n=284) Standard (n=141) CIN (n=84)


P ≤4.5 42 40 23 23
P ≤5.5 67 68 45 45
*Calculated as % of patients with P control within each PTH category per treatment group.


Control of serum P in dialysis pts was better when PTH was lowered effectively, 
regardless of treatment given. Compared with standard care alone, a CIN-based regimen 
brought more pts into PTH control.


1. Messa P et al. Clin J Am Soc Nephrol. 2008 Jan;3(1):36-45.
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Prevalence of Vitamin D Deficiency in AMI Patients and Associated 
Patient Factors  Rajyalakshmi Gadi,1 John H. Lee,2 James H. O’Keefe,2 
Fengming Tang,2 John A. Spertus.2  1Nephrology, Kansas Univ. Med. Center, 
KS; 2Cardiology, Mid America Heart Inst., MO. 


Background: While Vitamin D [25(OH)D] deficiency is associated with coronary risk 
factors, myocardial infarction (MI), and fatal coronary events in the general population, it is 
also treatable with supplementation. We assessed the prevalence and predictors of Vitamin 
D deficiency among MI patients in a national prospective study.


Methods: Among the last 238 patients enrolled in the TRIUMPH registry, a prospective 
cohort of MI patients in 20 US centers from June-December 2008, Vitamin D levels were 
assessed by RIA assay and categorized as severely deficient (≤ 10ng/ml), deficient (>10 - 
≤ 20), insufficient (>20 - <30) and normal (≥ 30). Patient characteristics were compared 
among the 4 groups with χ2 tests or ANOVA.


Results: Of the 238 patients, 16.8% were severely deficient, 58 % deficient, 21% 
insufficient and 4.2% were normal. Mean vitamin D levels were not different among age 
(p = 0.064), gender (p = 0.174) or BMI groups (p = 0.11) but were lower in blacks (14.2 
vs.17.7, p <0.001), current smokers (14.5 vs.18.3, p <0.001) and patients with sedentary 
lifestyle (18.9 vs.16.1, p = 0.002).Vitamin D deficiency was associated with lower use 
of omega 3 supplements, poor Short Form-12 Physical Component Scores, lower serum 
calcium and higher PTH levels.
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Patient Characteristics Associated with 25(OH) D Levels (ng/ml)
≤ 10 10 - ≤ 20 20 - <30 ≥ 30 P value
N= 40 N =138 N = 50 N=10


Omega 3 Supplements 3 (7.5% ) 31 (22.5%) 18 (36%) 5 (50%) 0.002
SF-12(PCS) 38.8 ± 11.9 42.5 ± 12.9 42.9 ± 13.8 51.7 ± 8.0 0.03
Calcium 8.9 ± 0.6 8.8 ± 0.6 9.0 ± 0.4 9.3 ± 0.6 0.03
Intact PTH 59.8 ± 67.7 40.1 ± 28.1 32.8 ± 15.3 32.0 ± 26.5 0.004


Conclusion: Vitamin D deficiency was extremely common in this multicenter cohort 
of AMI patients; being present in 75% of patients, with only 4% having normal levels. 
Whether replacement with vitamin D, an inexpensive and safe treatment, can improve 
patient outcomes should be investigated in future studies.
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Vitamin D Levels and Mortality Risk in Patients with Chronic Kidney 
Disease  Domenico Santoro,1 Lara Gitto,2 Vincenzo Savica,1 Ersilia Satta,1 
Alessandro Ferraro,1 Guido Bellinghieri.1  1Unit of Nephrology, University of 
Messina, Messina, Italy; 2Unit of Economy, University of Tor Vergata, Rome, 
Italy. 


Several studies showed that disorders of mineral metabolism are implicated in the higher 
mortality in ESRD patients. Vitamin D deficiency is associated with cardiovascular events in 
hemodialysis patients. We evaluated the relation between blood levels of 25-hydroxyvitamin 
D (25D) with mortality and dialysis dependence in patients with CKD (stage III to V). 
We measured baseline vitamin D levels in a cross-sectional analysis of 104 consecutive 
ambulatory patients. Therefore we examined the correlation between different levels of 
vitamin D and the risk of events. Such a probability has been estimated by using a probit 
model. This model is commonly used when the dependent variable is not observed. Other 
variables employed regard age, sex of the patient, blood pressure and BMI. Many patients, 
moreover, present several co-morbid factors together with end stage renal disease: the 
number of such co-morbid factors has been included among the regressors. Vitamin D has 
an effect in reducing the probability of events: when vitamin D is between 0 and 20 such 
a probability is reduced by 41,2%. Higher probabilities – 58% and 42,8% - depend on 
higher levels of vitamin D. Each co-morbid factor, instead, raises the probability of events 
of 38,2%. The same results were observed when haemodialysis treatment was included 
among the events. Our study shows that in CKD patients, vitamin D deficiency is associated 
with increased cardiovascular events, renal death and reduced survival.
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Paricalcitol’s Effect on Hemodialyzed Patient’s Quality of Life  Javier 
Arango.  Renal Unit, Fresenius Medical Care, Armenia, Quindio, Colombia. 


Objective: To describe intravenous paricalcitol’s effect on quality of life (QOL) 
perception in patients with SHPT through the application of SF36.Methods: Descriptive 
cohort of 16 patients older than 18 years with SHPT under hemodialysis. SF-36 questionaire 
was applied before Paricalcitol treatment and 4 months after continous administration. 
Results: Sixten patients were included, 9 females (56%) and 7 males (44%). The mean age 
was 51,6 year. The evaluated population belonged to economic stratum 2, 3, 4 and 5. The 
mean PTH levels were 948 pg/ml at the treatment onset. The mean Calcium, Phosphorus 
and Albumin levels was 9,34 mg/dL, 4,74mg/dl and 3,92 g/dl, respectively. After paricalcitol 
treatment, the same lab parameters were 771 pg/ml, 9,86 mg/dl, 4,97 mg/dl and 4,23 g/
dl, respectively. During the study, patients received 5,06 µg as a mean paricalcitol dose. A 
significant improvement in QOL perception was observed over time. Before treatment SF36 
average score was 70 and at the end of the study was 84 (Wilcoson test p<0.0006).
SF36 Changes by domain over time
Dimension Domain Average Before Average After p value
1 Physical function 79 90 0.087*
2 Physical performance 73 95 0.02
3 Corporal pain 75 91 0.003
4 General health state 41 48 0.006
5 Vitality 63 71 0.02
6 Social function 77 92 0.008
7 Emotional performance 79 98 0.04
8 Mental Health 71 86 0.008
9 Total scale 70 84 0.0006


Conclusion: By means of this study, it was possible to verify that paricalcitol 
contributed in a positive form to the patient perception regarding his/her QOL. Paricalcitol 
diminishes pain and brings to the patient the possibility of continuing being an independent 
and useful person (what affects them the most).Discussion: Since this study has a limited 
sample size and was not considered as an outcome of this observational cohort, we did 
not find PTH level reductions. Taking this into account and considering that paricalcitol 
administration was the only intervention before and after the patients cohort, we suggest 
an association between paricalcitol and QOL improvement per se.
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Treatment with Paricalcitol Injection Results in Fewer Doses Withheld 
Compared to Doxercalciferol in Hemodialysis Patients  Maria Karalis, 
Samina Khan, Dennis L. Andress, Michael Amdahl, Paul Audhya.  Abbott 
Laboratories, Abbott Park, IL. 


Background: K/DOQI guidelines recommend holding vitamin D receptor activator 
(VDRA) therapy when bone and mineral metabolism markers are outside target ranges. 
Holding an intravenous (IV) VDRA dose invokes a disruption in treatment with considerable 
impact on dialysis clinic workload. Given that paricalcitol and doxercalciferol have different 
pharmacokinetic profiles, we examined the differences in the number of doses withheld in 
dialysis units that utilize K/DOQI targets.


Methods: Data from 124,743 patients from a large dialysis provider database were 
examined for differences in IV VDRA therapy holding patterns over one year (paricalcitol 
N = 87,905 and doxercalciferol N = 36,838). A missed dose was considered only when 
patient attended dialysis treatment and did not receive VDRA. All missed visits to outpatient 
dialysis clinic were excluded.


Results: Mean VDRA missed doses per year of dialysis for doxercalciferol were 
27.7 versus 22.0 for paricalcitol (p<0.0001). Figure 1 shows the difference between 
doxercalciferol and paricalcitol groups in various missed doses categories. Overall there 
were 26% more missed doses per year of dialysis for doxercalciferol treated patients 
versus paricalcitol.


Conclusions: These data suggest that withholding of VDRA treatment for patients 
receiving doxercalciferol was much higher than for patients receiving paricalcitol. The 
utilization of paricalcitol may cause less disruption of VDRA treatment, which may lower 
dialysis clinic workload and can provide dialysis patients a greater opportunity for sustained 
VDR activation, which has been linked to better parathyroid hormone (PTH) control and 
improved survival. Additional studies should be conducted to confirm these findings.
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Effect of PD on Calcium and Phosphate Metabolism in Chronic Renal 
Failure  Jia Liu, Ningning Wang, Huijuan Mao, Li Zhang, Changying Xing.  
Dept of Nephrology, Jiangsu Province Hospital, Nanjing Medical University, 
Nanjing, Jiangsu, China. 


Aim: To analysis the effect of PD on clearance of Ca, phosphate and parathyroid 
hormone (PTH) in chronic renal failure (CRF) patients. Methods: 21 PD patients were 
analysed. 2.5% Baxter PD solution was dwelled in abdominal cavity for 4 hours. Dialysate 
was collected at 0h, 1h, 2h, and 4h. Blood was drawn at 0h, 4h. Concentration of Ca, 
phosphate and iPTH was detected. PET and Ccr were assessed. Results: Patients were 
15 males and 6 females with a mean age of 58.11±13.70 years and dialysis duration of 
2-42 months. Five patients received a daily dose of 0.25µg calcitriol. Results of PET in 19 
patients: 5 low transport, 8 low average transport, 4 high average transport, 2 high transport. 
In 21 patients, 3 patients were anuria, RRF ranged from 4.33ml/min to 12.00 ml/min in 11 
patients. There is no difference in serum Ca concentration between 0h (2.084±0.241mM) 
and 4h (2.127±0.186mM, P>0.05). There was also no significant difference of iPTH 
between 0h (282.081±170.088pg/ml) and 4h (252.847±145.902pg/ml, P>0.05). However, 
concentration of serum phosphate decreased after dialyzed for 4h (1.489±0.598mM vs 
1.587±0.590mM, P<0.05). Compared with 0h (1.750±0.156mM), Ca concentration in 
dialysate decreased gradually with the time (1h: 1.556±0.181mM, 2h: 1.485±0.147mM, 4h: 
1.353±0.333mM, P<0.05). Compared with 0h (0.062±0.055mM), phosphate concentration 
in dialysate increased gradually with the time (1h: 0.415±0.256mM, 2h: 0.642±0.350mM, 
4h: 0.865±0.427mM, P<0.01). Intact PTH in dialysate: 0h (6.726±2.280pg/ml), 1h 
(9.063±3.761pg/ml), 2h (10.310±4.662pg/ml), 4h (15.310±9.110pg/ml). Compared 
with 0h, iPTH in dialysate solution increased gradually after dialysate was dwelled in 
abdominal cavity for more than 1 hours(P<0.01). Concentration of Ca, phosphate and 
iPTH at different time point after PD was not correlated with peritoneal characteristic and 
RRF. Conclusion: Clearance of phosphate can be occurred as early as 1h after beginning 
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of PD and results in the decreased level of serum phosphate. Ca concentration in dialysate 
can be absorbed gradually with the time. PD also has weak effect on iPTH clearance with 
increased dialysis duration.
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Stercoral Ulcer as a Cause of Lower GI Bleeding in Dialysis Patients  Fahad 
Saeed, Amandep Kalra, Nadia Kousar, Kamran Qureshi, Jean L. Holley.  Internal 
Medicine, University of Illinois Urbana Champaign, Urbana, IL. 


Stercoral ulceration of the colon is rare in the nephrology literature, with fewer than 
100 cases reported overall. These ulcers result from pressure necrosis on the colonic mucosa 
by large, firm, fecal masses. Chronic constipation is a major risk factor. Other risk factors 
include age greater than 70 years, co morbid conditions such as heart failure, end stage 
renal disease, cerebral hemorrhage, and postoperative states requiring prolonged bed rest, 
kidney transplant and immunosuppression. Complications of stercoral ulceration include 
bleeding and colonic perforation. Treatment is supportive and preventive by avoiding 
aggravating factors such as constipation.


We observed two cases of stercoral ulcer presenting as lower GI bleeding in patients 
on maintainenance hemodialysis. First, an 81 year old woman on hemodialysis for nine 
years presented with bleeding per rectum and constipation for one day. She had a history of 
colon cancer with right colectomy done twelve years earlier. After stabilization, colonscopy 
was performed and showed stercoral ulcer in the rectum. Second, a 75 year old woman 
on hemodialysis for two months following acute renal failure post coronary artery bypass 
grafting, presented with hematochezia. She also had history of preceding constipation and 
debilitation with discharge to an extended care facility for rehabilitation following her 
surgery. Colonoscopy revealed stercoral ulcer in rectum. This patient required transfusion 
of two units of packed RBCs.


Stercoral ulcer is a relatively uncommon and rarely reported cause of lower GI bleeding 
in hemodialysis patients. It should be considered as a cause of lower GI bleeding in 
dialysis patients who are elderly, frequently constipated, and have multiple co-morbidities, 
particularly if the patient is bed-ridden. Early recognition may avoid perforation which 
carries an overall post operative mortality of around 35%.
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Influence of ACE Gene Polymorphisms on Antihypertensive Efficacy and 
Left Ventricular Mass in Children and Adolescents Undergoing Ramipril 
Monotherapy  Rainer Buescher, Ilja Finkelberg, Anja K. Arbeiter, Sina Deimel, 
Peter F. Hoyer.  Pediatrics II, Pediatric Nephrology, University of Duisburg-
Essen, Essen, Germany. 


BACKGROUND: The safety and efficacy of angiotensin-converting enyzyme 
(ACE) inhibitors in adults with hypertension and chronic renal failure has been well 
demonstrated. However, only few data on the effectiveness of ramipril in children exist 
and it is unclear whether ACE gene polymorphisms influence the therapeutic outcome in 
children and adults. We therefore set out to investigate the role of the frequent insertion/
deletion (I/D) polymorphism on 24-hour ABPM and left ventricular mass index (LVMI) 
in hypertensive children with ramipril monotherapy. METHODS: A total of 60 children 
(mean age 14.4±3.8 years, range 5-18 years, GFR 92.8±31.7 ml/min/1.73m2) with various 
chronic nephropathies and hypertension received ramipril monotherapy (mean maximum 
dose 5.3±1.6 mg/m2). Patients were stratified according to their ACE I/D genotype and 
data correlated to results of the 24-h ABPM and LVMI, calculated according to the Cox 
equation before and 6 months after treatment initiation. RESULTS: The distribution of ACE 
I/D genotypes was not different from healthy controls. Mean SDS arterial blood pressure 
significantly dropped within 6 months of treatment initiation (2.2±1.7 vs. 0.4±1.1 after 6 
months, p<0.0001). This effect is still present when patients are stratified according to their 
ACE-II or DD genotype (Mean SDS RR; homozygous II: 3.3±0.5 vs. 1.2±0.3, p=0.019; 
homozygous DD: 2.3±0.5 vs. 0.3±0.4, p=0.013). LVMI did not significantly differ before 
and following initiation of ramipril treatment (39.7±3.1 vs. 38.2±1.5g/m2.7). Distribution 
by ACE genotype did not reveal a significant difference either (LVMI, homozygous II: 
52.6±13.6 vs. 36.2±3.8g/m2.7 before ramipril, p=0.24; homozygous DD: 45.9±5.9 vs. 
36.5±2.6g/m2.7, p=0.12).CONCLUSIONS: Ramipril monotherapy is an efficacious 
antihypertensive treatment in children with renal hypertension. Blood pressure dropped 
significantly within six months of treatment initiation and depends on ACE genotype. 
However, ramipril therapy does not seem to have an impact on LVMI development, which 
needs to be addressed in further studies.
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Reactive Thrombocytosis Due to Iron Deficiency Anemia: Has an Important 
Risk Factor for Cardio Cerebro/Vascular Events (CV) and Mortality during 
Total Anemia Correction Not Been Taken into Consideration?  Hannelore B. 
Hampl,1 Per Isbrand,1 Eberhard Riedel.2  1Nephrology, Kuratorium for Dialysis 
& Transplantation, Berlin, Germany; 2Biochemistry, Free University of Berlin, 
Berlin, Germany. 


Aim of the study
Randomized controlled trials (RCTs) in uremics have found an increased risk for 


adverse outcomes when targeting hemoglobin (Hb) targets >13g/dl during therapy with 
erythropoietin stimulating agents (ESAs).The mechanism by which ESA treatment to 


normal Hb could be harmful has not been elucidated. Aim of the study was to find a 
relationship between iron deficiency and the release of activated thrombocytes during 
full anemia correction.


Methods
We reviewed the iron status in relation to thrombocyte count during total anemia 


correction (14g/dl) in our hemodialysis patients (N=384; f/m 220/164, mean age: 57.5±7.8; 
included 122 diabetics) from 2001 to 2007.We measured thrombocyte count (G/L), 
transferrin- (g/L)/ saturation (%), iron (µmol/L), ferritin (µg/L), Hb (g/dl).We subdivided 
the patients in Hb<9g/dl,>12g/dl,>13.5g/dl.


Results
The thrombocyte count in anemic patients is significant increased and there is an 


inverse correlation with the transferrin- saturation (TSFS); that means the higher the 
thrombocyte counts the lower the TSFS. Important for high TSFS-values are high iron 
and ferritin- values:
Hb (g/dl) <9 <12 >13.5
Thrombocyte count (G/L) 280 248 (p<0.05) 206 (p<0.05)
TSFS (%) 21.2 31.4 (p<0.01) 39.5 (p<0.01)
Iron µmol/L) 13.09 14.1 (p<0.05) 15.77(p<0.05)
Ferritin (µg/L) 1151.6 1175.6 (n.s.) 1477 (n.s.)


Diabetics with Hb<12g/dl achieve only a TSFS of 26.3% with higher thrombocyte 
count of 250G/L. However, with increased iron application a TSFS of 40% with Hb of 
>13.5g/dl and lower thrombocyte count of 211 (G/L) could be reached.


Conclusion
During more intensive iron therapy with higher TSFT (40%), high iron levels, higher 


ferritin values than proposed in the guidelines we could prevent reactive thrombocytosis 
inducing fatal cases of stroke and cardio cerebro/vascular events like in RCTs during total 
anemia correction.
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Total Anemia Correction and Increased Occurrence of Cardio Cerebro/
Vascular Events (EV) in Uremic Patients: What Is the Problem?  Hannelore 
B. Hampl,1 Lars Hennig,2 Lutz Gogoll,2 Eberhard Riedel.3  1Nephrology, Campus 
R.Virchow, Charite University Berlin, Berlin, Germany; 2Kardiology, Praxis, 
Berlin, Germany; 3Biochemistry, Free University Berlin, Berlin, Germany. 


Aim of the study
We studied the effect of high target doses of adequate cardiac therapy in combination 


with full anemia correction on regression of LVH (left ventricular hypertrophy) in 
hemodialysis patients(HD).What could be the reason for increased EVs in presence of 
normal hemoglobin(Hb)?


Methods: 384 HD patients(age 59.5±7.8 years/HD since 14.1±8.5 years; 260f/124m) 
were echocardiographically controlled since II/97 until 12/08. During anemia correction 
to normal Hb, MCHC, hypochromic red blood cells, transferrin- saturation(TFS), 
iron(FE), ferritin(FR) and thrombocytes were measured. Iron therapy was intensified, acid/
base- values optimal corrected. Target doses of ACE- inhibitors, AT1-receptorblockers, 
β- blockers were given.


RESULTS
Start End Significance


BP [mmHg] 162±13/87±16 132±12/81±5 P<0.001
HCO3 [mmol/l] 23.45±2.32 29.33±1.96 P<0.01
Hb [g/dl] 11.6±2.2 14.3±1.5 P<0.001
Thrombocytes [mm³] 302 800±79 100 180 000±60 000 P<0.01
TFS [%] 16.5±5.316.5±5.3 45.5±5.2 P<0.01
Iron [µmol/l] 9.6±3.4 21.3±5.4 P<0.01
Ferritin [µg/l] 1 175.6±854 1 477±1 001 n.s.


LVH [g/m²]Regression
----------------------------------------Start------------ End-------Significance
Total Regression (48%)----- 166.9±30.3-----112.9±11.7-----P<0.001
Partial Regression (26%)------ 212.1±40.7-----158.6±37.7-----P<0.01
Not successful (26%)-----------176.5±40.4-----184.6±39.2--------n. s.
Multivariate analysis: cardiac therapy (p<0.03), esp. β- blockers (p<0.01), Hb correction 


(p<0.01) are independent, significant prognostic factors for LVH regression. Cardiac /non 
cardiac mortality: 10/16%; EVs very low.


Conclusion
1.Adequate cardiac therapy decreases significant cardiac mortality. 2.Iron therapy 


has to be intensified to prevent iron deficiency responsible for reactive thrombocytosis 
inducing fatal strokes and EVs. Full anemia correction is not a risk for increased 
mortality and EVs.


Disclosure of Financial Relationships: nothing to disclose 


PUB515 


Newly Symptomatic Central Diabetes Insipidus in ESRD with Adult 
Polycystic Kidney Disease Following Intracranial Hemorrhage: The 
First Reported Case  Macaulay A. Onuigbo,1 Joseph Skalski,2 Macaulay A. 
Onuigbo.3  1Nephrology, Midelfort Clinic, Mayo Health System, Eau Claire, 
WI; 2Medicine, University of Wisconsin, Madison, WI; 3College of Medicine, 
Mayo Clinic, Rochester, MN. 


Adult polycystic kidney disease (ADPKD), an autosomal dominantly inherited cause of 
ESRD, is often characterized by a relative renal tubular unresponsiveness to ADH. Polyuria, 
renal concentrating defects and generally elevated ADH levels, a form of nephrogenic 
diabetes insipidus (NDI) is often implicated. Thus, even late in stages of CKD, ADPKD 
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patients often produce significant amounts of urine. Conversely, central diabetes insipidus 
(CDI), a clinical syndrome secondary to ADH deficiency, also leads to production of large 
volumes of dilute urine, i.e. polyuria. It is widely believed that clinical CDI is masked in 
ESRD patients on dialysis, due to apparently obvious reasons. However, there have been 
published a few reports of the unmasking of polyuria secondary to previously existing 
CDI in ESRD patients, after kidney transplantation. We report, to our knowledge, the first 
case of new-onset symptomatic CDI causing nocturnal polyuria in an ADPKD patient with 
ESRD, before now on hemodialysis. CDI symptoms were noted, months after an intracranial 
aneurysm clipping procedure that was complicated by intra-cranial hemorrhage. The 59-year 
old Caucasian woman responded moderately to desmopressin replacement therapy. Several 
interesting pathobiologic implications of this case report are entertained.
Clinical data on patient with central diabetes insipidus


Date Comment S Creat  
(mg/dL)


Plasma ADH  
(pg/mL)


24-hour urine  
vol (ml)


Nocturia 
 (x/night)


Replacement  
Desmopressin  
(DMP)


12/07 No symptoms 4.6 - - 1-2 -
06/08 Intracranial Hemorrhage 6.7 - - 1-2 -
09/08 Starts HD for uremia 7.8 - - 1-2 -
10/08 Starts inh DMP 7.4 <0.5 3000 10 Inh 0.1 mg BID
01/09 ⇑ dose of inh DMP 6.1 N/A - 4-5 Inh 0.2 mg BID
03/09 Switch to PO DMP 7.3 0.9 2040 3-4 PO 0.1 mg BID
05/09 ⇑ dose of PO DMP 8.1 1.6 - 2-4 PO 0.2 mg BID
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Non-Ulcerating Calciphylaxis  Rania Abdel-Rahman, M. J. Barchman, Susan 
Gerkin, Harmeet Singh.  Department of Nephrology, East Carolina University, 
Greenville, NC. 


Calciphylaxis, also known as calcific uremic arteriolopathy(CUA), is a rare and serious 
disorder that continues to have a poorly understood pathogenesis. It most commonly occurs 
in patients with ESRD. It is characterized by systemic arterial medial calcification that 
leads to ischemia and soft tissue necrosis, usually a late development in the progression 
of calciphylaxis. It is generally diagnosed in its late stage when necrotic ulcerating lesions 
have developed. However, in its initial stage it typically starts as nonspecific, non-ulcerating 
tender lesions and should be considered in the differential for a patient presenting with 
painful cutaneous lesions.


We present a case of a 41 year old AAF with ESRD on peritoneal dialysis, who after 
several admissions for bilateral lower extremity edema, pain and non-ulcerating lesions 
was subsequently diagnosed with calciphylaxis. She had a suboptimal mineral metabolism 
profile. On exam, she had bilateral lower extremity pitting edema and pain disproportionate 
to exam. She had areas of induration and erythema that were more consistent with cellulitis. 
She did not have any ulcerative lesions. Due to concern about the possibility of necrotizing 
fasciitis, CT imaging was obtained which revealed findings consistent with cellulitis. She 
then developed disproportionate pain in her left leg that led to a bone scan and findings 
consistent with calciphylaxis. She was transitioned to HD and started on sodium thiosulfate 
25g IV every dialysis treatment for a total of 6 months. She experienced resolution of pain 
within the first several doses of treatment.


It has been estimated that 1-4% of ESRD patients will develop calciphylaxis which 
has a mortality rate of 60-80% with sepsis being the leading cause of death. Although 
there is increasing use of sodium thiosulfate, prospective studies to evaluate its efficacy are 
needed prior to it becoming standard of care. Currently, treatment is supportive with wound 
care, pain control and correction of mineral metabolism. Our case emphasizes that early 
diagnosis and management with sodium thiosulfate can be helpful in preventing ulceration 
of calciphylactic lesions and therefore may lead to decreased morbidity and mortality.
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The Influencing Factors on the Incidence of Hyperuricemia in 227 Cases 
with Hepatitis B Virus-Associated Glomerulonephritis  Yongze Zhuang,1 
Xiaorong Zhong,1 Yinghao Yu.2  1Nephrology, Fuzhou General Hospital of 
Nanjing Command of PLA, Fuzhou, Fujian, China; 2Pathology, Fuzhou General 
Hospital of Nanjing Command of PLA, Fuzhou, Fujian, China. 


Hyperuricemia was a independent factor in hypertension, cardiovascular disease and 
stroke.The role of hyperuricemia in the chronic kidney disease, such glomerulonephropathy 
IgA, was known in recent years.Hepatitis B virus-associated glomerulonephritis(HBV-GN)
was a common secondary kidney diease in china, but the incidence and risk of hyperuricemia 
in HBV-GN were unclear.A retrospective control study was carried out in 227 cases with 
HBV-GN diagnosed by renal biopsy to study the incidence and risk of hyperuricemia in 
patients with HBV-GN.Univariate analysis and multivariate logistic regression analysis 
were performed to identify the association between hyperuricemia and clinico-pathological 
factors.The incidence of hyperuricemia in HBV-GN was 31.28 % (71/ 227). Increasing 
levels of serum uric acid was associated with the loss of glomerular filtration rate (eGFR).
The incidence of hyperuricemia was obviousely different in the patients with different 
clinical manifestation and pathological type.Single-variable analysis showed that level 
of serum creatinine(≥132.6µmol/ L), hypertension, mesangial proliferation, glomerular 
sclerosis, crescent formation, the degree of renal tubule injury and renal interstitial lesion 
were correlated to hyperuricemia.Multivariate logistic regression analysis showed that the 
independent factors for hyperuricemia included level of serum creatinine, and degree of 
renal tubule injury and renal interstitial lesion.HBV-GN is one of the common factors of 
secondary hyperuricemia.Hyperuricemia is related to level of serum creatinine, and degree 


of renal tubule injury and renal interstitial lesion.To control hypertension, inhibit mesangial 
proliferation, protect renal tubule function and delay renal interstitial progression may be 
helpful for alleviating hyperuricemia.
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Results of Anemia Treatment with Erythropoietin Stimulating Agents in 
Patients with Chronic Kidney Disease  Maria Wanic-Kossowska, Lidia Koziol, 
Elzbieta Pawliczak.  Department of Nephrology, Transplatology and Internal 
Medicine, Poznan University of Medical Sciences, Poznan, Poland. 


In this study we presented the results of anemia treatment with darbepoetin alfa 
(Aranesp), erythropoietin beta (Neo Recormon), erythropoietin alfa (Eprex) and C.R.E.A 
in respectively 59, 34, 20 and 10 patients with chronic kidney disease (3-5 stage of CKD) 
in predialysis period during 12 months, and its influence on blood pressure and the rate of 
progression of chronic kidney disease.


After 12 months of darbepoetin alfa treatment (20ug/2QW) hemoglobin serum level 
significantly (p<0.02) increased from 10.5 g/dl to 11.5 g/dl. During 12 months of observation 
blood pressure did not changed, creatinine serum level not significantly increased from 2.8 
mg/dl do 3.2 mg/dl. Darbepoetin alfa was well tolerated. Some patients were complained 
for subcutaneous injection pain.


After 12 months of erythropoietin beta treatment (2000IU/W) hemoglobin serum level 
significantly increased (p<0.05) from 10 g/dl to 11 g/dl. During 12 months of observation 
blood pressure did not changed, creatinine serum level did not chaged. Erythropoietin beta 
was well tolerated and injection pain was smaller compared to darbepoetin alfa.


After 12 months of erythropoietin alfa treatment (2000 UI/W) hemoglobin serum level 
did not changed, at the beginning of the study was 10.2 g/dl at the end 10.0 g/dl. During 
12 months of observation blood pressure did not changed, creatinine serum level not 
significantly decreased from 2.6 mg/dl do 2.3 mg/dl. Erythropoietin alfa was well tolerated. 
Some patients were complained for subcutaneous injection pain.


After 12 months of C.E.R.A. treatment (50ug/M) hemoglobin serum level not 
significantly increased from 11.2 g/dl to 12.0 g/dl. During 12 months of observation blood 
pressure did not changed, creatinine serum level did not changed. C.E.R.A. was well 
tolerated, and injection pain was smaller compared to darbepoetin alfa.


In conclusion: subcutaneously treatment with Aranesp, Neo Recormon, Eprex and 
C.E.R.A. maintain tight and stable Hb levels in predialysis period, had no influence on 
blood pressure and retard the progression of kidney disease.
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Anemia, Inflammation and Health-Related Quality of Life in Chronic 
Kidney Disease Patients  Bharati V. Mittal,1 SaiRam Keithi-Reddy,1 Sikandar 
P. Surana,1 Youssef M. K. Farag,1 Francesco Addabbo,2 Michael S. Goligorsky,2 
Ajay K. Singh.1  1Renal Division, Brigham & Women’s Hospital & Harvard 
Medical School, Boston, MA; 2Department of Medicine and Department of 
Pharmacology, Renal Research Institute, New York Medical College, Valhalla, 
NY. 


Background: There is controversy regarding whether an incremental increase in 
hemoglobin levels (Hgb) is associated with improvements in health-related quality of 
life (HRQOL) in chronic kidney disease (CKD) patients treated with erythropoiesis 
stimulating agents (ESAs). We hypothesized that HRQOL in anemic CKD patients has a 
multifactorial etiology.


Methods: Sixty nine non-dialysis chronic kidney disease patients over 18 years of age 
with a mean estimated GFR of 43.7±28.8 mL/min/1.73 m2 were evenly split into anemic and 
non-anemic cohorts. Kidney disease Quality of life (KDQOL) was prospectively recorded 
using KDQOL-SF TM version 1.3. Baseline data was available in 85 subjects, of these in 69 
subject, we had data on inflammatory markers. In this study we explored the interplay of 
anemia, inflammation and renal impairment on HRQOL in these 69 subjects.


Results: Of the 35 anemic patients, 20 were inflamed, defined by interleukin (IL)-6, IL-8 
and tumor necrosis factor (TNF)-alpha levels in the upper two quartiles. Anemic patients had 
significantly worse SF-36 components of KDQOL-SF TM version.1.3, including SF12 mental 
component (P=0.02), role emotional (P=0.002) and physical function (P=0.01) compared to 
patients without anemia. However, in multiple linear regression models, adjusted for GFR, 
age, gender and inflammatory markers including CRP, albumin, ferritin, IL-6, IL-8 and 
TNF-α., anemia predicted mental components of SF36 [SF12 mental component (P=0.02) 
and role emotional (P=0.04)] but not physical components [SF12 physical component 
(P>0.05) and physical function (P>0.05)], supporting the multifactorial nature of reduced 
HRQOL in anemic patients.


Conclusions: Reduced HRQOL in anemic patients is likely related to both anemic and 
inflammatory status. Prospective studies will be needed to evaluate whether modulating 
the inflammatory state improves physical components of HRQOL in patients with CKD 
anemia.
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The Impact of Awareness of Chronic Kidney Disease (CKD) on the 
Management of Risk Factors for Cardiovascular Morbidity in Korea  Jeong 
Myung Ahn,2 Yan Yan Fu,2 Ho Jun Chin,1,2 Ki Young Na,1,2 Suhnggwon Kim,1 
Dong-Wan Chae.1,2  1Internal Medicine and Renal Institute, Seoul National 
University College of Medicine, Seoul, Korea; 2Internal Medicine, Seoul 
National University Bundang Hospital, SeongNam, Korea. 


Background: The CKD is silent until advanced stages and therefore many individuals 
unaware of its presence. We compared the cardiovascular risk factors, renal functional 
status, and associated disorder to CKD in subjects who had routine health check-up for 2 
years in a tertiary referral hospital according to awareness of CKD.


Methods: During last 2 years, we selected 14,817 subjects aged 20 years or more having 
a routine health check-up, voluntarily. We defined the CKD as proteinuria 1+ or more by 
urine dipstick test or/and eGFR less than 60 ml/min/1.73 m2 calculated by the MDRD study 
equation. In the questionnaires, the participants had answered to the question of “Do you 
think you have renal disease or renal dysfunction?” in Korean, routinely.


Results: The prevalence of CKD was 11.9 %. The rate of awareness for CKD was 
6.4%. The Unaware CKD group (1,579) had better renal function by eGFR (74.9±18.6 vs 
66.4±21.3, p<0.001) compared to the Aware group (108). In Unaware group, the level of 
glucose was higher (108.7±34.0 vs 102.9±23.9, p=0.019), the frequency of abnormal CRP 
(CPR 0.1 mg/dL or more) was higher (46.7% vs 36.3 %, p=0.040), and the prevalence of 
diabetes was also higher than in Aware group (19.6% vs 11.1%, p=0.030). Among subjects 
with hypertension, the Unaware group showed higher prevalence of hyperLDL-cholesterol 
(LDL-cholesterol 120 mg/dL or more) (49.4% vs 31.9%, p=0.021) and higher BMI (BMI 
25 kg/m2 or more) (45.3% vs 28.6%, p=0.036) compared to the Aware group although the 
levels of blood pressures and serum glucose were not different.


Conclusion: The CKD subjects unaware of renal disease had milder renal dysfunction 
but showed higher risks for cardiovascular disease, higher level of CRP and uncontrolled 
LDL-cholesterol and higher BMI in hypertensive subjects.
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The Association Alexithymia with Sleep Disorders in Hemodialyzed Patients 
Needing Parathyroidectomy Is Non Driven by Depression  Rosa Maria De 
Santo,1,2 Antonio Livrea,3 Alessandra Perna,4 Giovanni Conso,3 Maria Grazia 
Esposito,3 Giancarlo Bilancio,4 Salvatore Celsi,3 Natale Gaspare De Santo,4 
Massimo Cirillo.4  1Italian Institute for Philosophical Studies, Naples, Italy; 
2Laboratory for Quality of Life, Neoren, Montesarchio, Italy; 3Division of 
Endocrine Surgery, Second University of Naples, Naples, Italy; 4First Division 
of Nephrology, Second University of Nasples, Naples, Italy. 


Population based studies have disclosed a specific association of alexithymia 
(difficulty in identifying and expressing one’s own emotions in daily life) with sleep 
disorders and depression which disappeared after partialling out for depression. Also in 
ESRD alexithymia was associated with depression. Recent studies have also disclosed a 
nearly 100% prevalence of sleep disorders in HD patients requiring parathyroidectomy for 
unsuppressible hyperparathyroidism which ameliorated after surgery. This study was devised 
to investigate on a specific association of alexithymia, sleep disorders and depression in 
HD patients (no =30) needing parathyroidectomy. Their baseline iPTH was 1220±238 pg/
ml which was normalized after operation (40±26 pg/ml). The Toronto Alexithymia Scale 
(TAS-20), the Pittsburgh Sleep Quality Index (PSQI), the Beck Depression Inventory (BDI) 
and the Charlson Comorbidity Index were evaluated before surgery and 1 year after. Before 
surgery (80%) were alexithymic, 100% were poor sleepers, BDI averaged (20.4±2.1, the 
CCI averaged 9.7±1.5). One year after prevalence of alexithymia was 50% (p<0.001 vs 
baseline), 70% were poor sleepers (p<0.001 vs baseline), BDI scores were not different 
from baseline (19.4±1.3), the CCI was significantly reduced (p< 0.05 vs basal). The study 
points to an association of alexithymia, sleep disorders and depression before surgery and to 
a causal role of PTH for sleep disorders and alexithymia. The postoperative improvements 
of alexithymia and sleep disorders were independent of depression.
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Pathogenesis of Renal Injury in the Megabladder Mouse: A Genetic Model 
of Congenital Obstructive Nephropathy  Susan E. Ingraham,1 Monalee Saha,2 
Ashley Carpenter,2 Melissa Robinson,2 Sunita Singh,2 Michael L. Robinson,3 
Carlton M. Bates,4 Kirk M. McHugh.2  1Division of Nephrology, Nationwide 
Children’s Hospital, Columbus, OH; 2Center for Cell and Developmental 
Biology, Nationwide Children’s Hospital, Columbus, OH; 3Zoology, Miami 
University, Oxford, OH; 4Pediatric Nephrology, Children’s Hospital of 
Pittsburgh of UPMC, Pittsburgh, PA. 


Congenital obstructive nephropathy is the most common cause of chronic renal failure 
in children, often leading to end stage renal disease. Clinical outcomes in obstructive 
nephropathy depend on the developmental stage at which obstruction occurs and the 
duration of obstruction. Although surgical intervention can relieve some deleterious effects 
of obstruction, many pathological changes appear irreversible. Several surgical and genetic 
models have been developed to study the progression of renal injury in lower urinary tract 
obstruction. The transgenic megabladder (mgb-/-) mouse exhibits signs of urinary tract 
obstruction in utero due to the agenesis of detrusor smooth muscle. The male mgb-/- mouse 
undergoes renal failure shortly after birth, while females follow a more prolonged course 


of chronic obstructive nephropathy. Immunohistochemical analysis of mgb-/- kidneys at 
a series of embryonic and post-natal time points shows variable degrees of renal pelvis 
dilation, renal cortex compaction and interstitial fibrosis. The development of fibrosis 
follows a unique pattern, initially affecting the parenchyma immediately underlying the 
transitional epithelium of the renal pelvis, secondarily involving the subcapsular cortex, and 
finally progressing throughout the cortex and medulla as the condition worsens. We also 
observe limited incidents of epithelial-mesenchymal transition and minimal inflammation or 
apoptosis in tubular cells of our model. These results indicate that megabladder represents 
a promising new model of congenital obstructive nephropathy.
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Renal Artery Stenosis Angioplasty and Stenting Improves Renal Outcome 
in Patients with Renal Failure  Bruno Paris,1 Arnaud Stolz,1 Max Amor,2 P. 
L. Nguyen,3 Julien Lemoine,2 Alain Wynckel.4  1nephrology, Hôpital Saint 
André, Metz, France; 2endovascular, Clinique Louis Pasteur, Essey Les Nancy, 
France; 3Stastistical, CHU Nancy, Nancy, France; 4Nephrology, CHU Reims, 
Reims, France. 


Introduction: Effect of percutaneous transluminal renal artery angioplasty and 
stenting (PTRAS) for atherosclerotic renal artery stenosis (ARAS) on renal function is 
still controversial. Numerous studies, including recent STAR study, failed to show any 
benefit of PTRAS on renal function. Nevertheless, some studies suggest that PTRAS could 
improve or stabilize renal outcome in patient with moderated or severe renal failure. The 
aim of this study was to assess renal outcome after PTRAS in our center.


Method: Retrospective single center study. All patients with renal failure and 
uncontrolled blood pressure (BP) and ARAS ≥ 70% were followed as of they had PTRAS. 
Glomerular Filtration Rate (eGFR) was estimated with MDRD formula. Minimum 
follow-up was not less than 3 months. Values are number of patients or means ± standard 
deviation.


Results: 28 patients (16 males, mean age 73 ± 9.3 y) were included. 11 (39%) patients 
had diabetes mellitus, 10 (36%) dyslipidemia, 8 (29%) coronary artery disease and 12 (43%) 
peripheral arterial disease. 20 (71%) patients had unilateral ARAS. Mean follow-up period 
was 18 months. At referral, mean eGFR was 33.6 ± 17.6 ml/min/1.73 m2 and BP was 157/85 
± 23/15 mmHg with a treatment score of 3.1±1.4. Uni and multivariate analysis showed 
a significant increase in the eGFR (46.5 ± 18.9 ml/min/1.73m2, p = 0.005) after PTRAS. 
Renal function was improved or stabilized in 13 of the 15 patients (87%) with eGFR ≤ 30 
ml/min/1.73 m2 and in 8 of 11 patients (72%) with eGFR between 30 and 60 ml/min/1.73 
m2. There were no significant change in systolic and diastolic BP (respectively 151± 21 
and 78.5± 10.2 mmHg) with a treatment score of 2.9± 1.2.


Conclusion: In our cohort, patients with renal failure due to severe ARAS have 
significant improvement in eGFR but not in BP. These patients have several cardiovascular 
complications and PTRAS permit to optimize their medical treatment and particularly the 
prescription of renin angiotensin system antagonist.
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The German Register for Nephrogenic Systemic Fibrosis: Development, 
Risk Factors and Clinical Course – A Report from 22 Patients  Stefan 
Becker,1 Stefan Walter,1 Oliver Witzke,1 Benjamin Wilde,1 Daniel Napieralski,2 
Uwe Hillen,3 Alexander Kreuter,4 Peter Altmeyer,4 Giesela Schieren,5 Anton 
Daul,6 Andreas Kribben.1  1Department of Nephrology, University Duisburg-
Essen, Essen, Germany; 2Controlling, University Duisburg-Essen, Essen, 
Germany; 3Department of Dermatology, University Duisburg-Essen, Essen; 
4Department of Dermatology, Ruhr-University Bochum, Bochum, Germany; 
5Department of Nephrology, Heinrich Heine University Duesseldorf, 
Duesseldorf, Germany; 6Department of Nephrology, Elisabeth Krankenhaus 
Essen GmbH, Essen, Germany. 


Purpose:
Nephrogenic systemic fibrosis is a highly debilitating disorder primarily affecting the 


skin, but also other organ systemically. So far, it has only occurred in patients, suffering 
from acute or chronic renal failure, many had been exposed to Gadolinium based contrast 
agents (GBCA).


Methods:
The NSF register was initiated on behalf of the German Society of Nephrology. The 


aim was to analyse the development, risk factors and clinical course of patients suffering 
from NSF.


Results:
22 patients (age 28 - 87 years; 12/ 22 (54,5%) male) were registered from 2007 to 2009. 


20 of these patients were on dialysis at the time of the index-procedure and all patients 
were on dialysis at the onset of symptoms. 21 patients remained in CKD 5D during the 
further course of disease. The onset of NSF symptoms was documented between 2000 and 
2008, with a maximum of 8 cases in 2005. The onset of symptoms of the last NSF case 
was recorded in January 2008. NSF was diagnosed between 1 day and 7 years after the 
onset of symptoms. NMR procedures were performed between 1 day and 2 years (median 
30 days) before the onset of symptoms in all patients. 15 patients (68,2%) showed signs 
of atherosclerosis and 13 (76,5%) of systemic inflammation at the index-procedure. 
Upper and lower extremities were affected in 17 patients (77,3%) and 20 patients (90,9%) 
developed joint contractures.
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Conclusion:
In individual cases the interval between the index-application and the onset of symptoms 


of NSF may last several years. The incidence of NSF seems to decline probably as a 
consequence of the awareness regarding the use of GD contrast media in renal failure.
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Metalloproteinase-9 and IL-6 Serum/Circulating Levels Are Independent 
Predictors of Cardiovascular Disease in Patients with Chronic Renal Failure  
Maria Garjau,1 A. Quiroz,1 C. Carnicer,2 N. Ramos,1 I. Torres,1 M. A. Azancot,1 
J. de la Torre,1 I. Gil,1 P. Chacon,2 A. Segarra.1  1Nephrology, H. Vall d’Hebron, 
Barcelona, Spain; 2Biochemistry, H. Vall d’Hebron, Barcelona, Spain. 


Introduction: Patients with CKD have a high incidence of cardiovascular disease 
that is related to inflammatory state activation. There is evidence on increased serum 
metalloproteinase levels and on their relationship with inflammation. However, 
there is no data on the relationship between cardiovascular disease and circulating 
metalloproteinases.


Objectives: To analyse the relationship between cardiovascular disease and 
metalloproteinase serum levels, inflammation biomarkers and endothelial molecules in 
patients with CKD.


Patients and method: We studied 238 patients with CKD. We registered demographic 
variables, age, gender, BMI, smoking, hypercholesterolemia, antihypertensive treatment 
and clinical cardiovascular disease. Biochemical variables included: GFR, glucose, HbA1c, 
ferritin, proteinuria, albumin, cholesterol, HDL, LDL, tryglicerides LP(a), P, Ca, PTH, 
1,25 vit D3, homocisteine, retinol, tocopherol, ceruloplasmin, CRP, E-selectin, MCP-1, 
VCAM, IL-6, MMP-1, MMP-3, MMP-8, MMP-9, MMP-10, MMP-13, TIMP-1, TIMP-
2. Independent cardiovascular disease predictors were identified by logistic regression 
analysis.


Results: The prevalence of isquemic cardiopathy, cerebral vascular disease and 
peripheric vascular disease was 24%, 20% and 17% respectively. 70% showed LVH. In 
logistic regression analysis, the independent predictors of cardiovascular disease were 
age (p:0.003), male gender (p:0.001), low HDLc levels (p:0.04), IL-6 levels (highest 
quartil) (p=0.007), MMP-9 (highest quartil) (p=0.001) and LVMI (p:0.0032). We didn’t 
appreciate any association between cardiovascular disease and Lp(a), homocisteine nor 
ADMA levels.


Conclusion: A subgroup of patients with CKD shows activation of inflammatory state 
and high metalloproteinase levels despite an adequate control of risk factors. Both variables 
were independently related to the presence of cardiovascular disease. Therefore their 
measurement could have a potencial clinical utility for determining with higher precision 
the individual cardiovascular risk.
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Paradoxical Implication of Plasma Adiponectin Levels – Higher Levels with 
Decreasing eGFR in CKD and Lower Levels with Proteinuria in Healthy 
Subjects  Fumi Takemoto,1 Junichi Hoshino,1 Naoki Sawa,1 Eiko Hasegawa,1 
Noriko Hayami,1 Masayuki Yamanouchi,1 Tatsuya Suwabe,1 Yoshifumi Ubara,1 
Kenmei Takaichi,1 Shunya Uchida.2  1Kidney Center, Toranomon Hospital, 
Tokyo, Japan; 2Internal Medicine, Teikyo University School of Medicine, 
Tokyo, Japan. 


Adiponectin (APN) is an adipocyte-specific cytokine, which has antidiabetic and 
antiatherosclerotic properties. APN has a high-molecular-weight (HMW) multimer structure 
in the blood. Recently, high concentration of APN is reported in end stage kidney disease 
and nephrotic syndrome. Sharma also suggested that APN may play a key role in the 
development of obesity-related proteinuria using APN knock out mice. The purpose of the 
present study was to evaluate HMW plasma APN levels in 136 CKD patients (83 males) 
and 138 participants in health checkup as control (94 males). Parameters in CKD patients 
vs. control were: age (54±15 vs. 53±10 yrs, p=0.5), BMI (22.4±3.2 vs. 23.4±3.5 kg/m2, 
p=0.009), eGFR (54.5±28.7 vs. 75.7±14.8 ml/min/1.73 m2, p<0.001), proteinuria (0.74±0.99 
vs. 0.13±0.16 g/g creatinine, p<0.001). The plasma APN levels were significantly higher in 
CKD (13.6±9.3 vs. 9.3±5.8 µg/ml, p<0.001). In CKD patients, moreover, the APN levels 
showed an inverse linear relationship with eGFR (r= -0.33, p<0.001) and increased with 
advanced CKD stages (ANOVA, p = 0.002). By contrast, the APN levels in control were 
not related to eGFR but inversely to urinary protein excretion (r= -0.51, p<0.001). By 
multivariate logistic regression analyses, the higher levels of APN above 20 µg/ml (>95% 
CI of the control, n = 31) in CKD were independently associated with female and lower 
eGFR. These results were confirmed by ROC (AUC by female and lower eGFR were 0.66 
and 0.69, respectively). Therefore, these results show that plasma APN levels are increased 
in CKD patients probably in response to lowering eGFR, suggesting that APN may play 
a protective role in the progression of CKD. Of interest is that plasma APN is inversely 
related to proteinuria in control subjects, the finding reminiscent of the recent report by 
Sharma et al. who suggested the protective role of APN in podocytes. The implication of 
plasma APN warrants further investigation.
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Vegetarian Low Protein Diets Supplemented with Chetoanalogues: A 
Feasible Option in the Clinical Practice?  Elisa Manente, Maria C. Deagostini, 
Valentina Consiglio, Roberto Sacco, Giorgina B. Piccoli, Roberto M. Scarpa.  
Scienze Cliniche e Biologiche, University of Turin, Orbassano, Turin, Italy. 


Background.
According to the literature, vegetarian diets supplemented with cheto-analogues, display 


a superior performance in slowing CKD progression. The opinion that they are scarcely 
feasible outside of selected settings limits their use.


Aim of the study was to review the experience of systematic proposal of vegetarian 
low protein diet in a new CKD Unit.


Methods
Feasibility study. Prospective analysis December 2007-January 2009, since the start 


of a Nephrology Unit in a 300 beds hospital. Vegetarian low protein diet was proposed for 
progressive CKD stages 3-5 and/or refractory proteinuria: Proteins 0.6 g/Kg/day Ketosteril 
1 every 8- 10 Kg, 1-3 free meals/week, according to clinical and personal situation, monthly 
follow-up, simplified schema based upon “allowed” and “forbidden” foods.


Side effects were recorded at the visits; progression evaluated upon GFR and best fitting 
curves of 1/ creatinine, quality of life by SF-36 and semistructured interviews.


Results
Out of over 600 patients on chronic charge, 42 (14 F, 28 M, 19 diabetics) started the 


diet (1 month trial). At start: proteinuria 2.2 g/days, GFR 33 mL/min. At January 2009, 28 
patients were continuing the diet, 9 discontinued it, 2 died, 3 started dialysis. 8 patients 
complained of side effects, cause of diet discontinuation in 4; the main was poor tolerance 
(enteric); severe oedema in 1.


Data pre-diet were available in 22; in this subset, median GFR decrease was -7 ml/
min/year pre diet, -3 ml/min/year on the diet; albeit promising, these data do not reach 
statistical significance. Age and comorbidity display correlation with QoL. In the qualitative 
interviews, the main advantages were the “not-weighted” regimen, employing “normal” 
food; the main drawbacks were the “monotony” of vegetarian diets and the need for “many 
pills” added to a complex polypharmacy.


Conclusion
Vegetarian, supplemented low protein diets are feasible in a heterogeneous population 


of CKD patients. A strict follow-up is needed and a “trial” may help identifying patients 
who may benefit from the diet for clinical reasons and for quality of life.
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Fatal Hypercalcemia from Treating Hyperkalemia  Amber S. Podoll, 
Kanwardeep Sachdeva, Kevin W. Finkel.  Division of Renal Diseases & 
Hypertension, University of Texas Medical School, Houston, TX. 


Calcium is administered intravenously for hyperkalemia with associated EKG changes. 
However, hypercalcemia also has adverse cardiac effects resulting in shortening of the QT 
interval, T-wave flattening and bradycardia with subsequent heart block. We describe a 
patient with CKD who developed fatal hypercalcemia during treatment of hyperkalemia.


Case Report
A 59 year old man with a history of CKD was found unresponsive at home. Upon arrival 


of EMS a rhythm strip showed asystole. The patient was given atropine and epinephrine. 
On arrival to the ER, an EKG revealed bradycardia and prominent T waves with LVH. The 
potassium was 6.5 mEq/L. Calcium was not reported. Presuming the changes were due to 
hyperkalemia multiple doses of calcium chloride (12 grams) were administered, as well as 
insulin and dextrose. Despite giving calcium, bradycardia only transiently improved, leading 
to additional administration of calcium for a total dose of 18 grams. After resuscitation, the 
serum calcium level was 24 mg/dL. A subsequent EKG showed bradycardia, a shortened 
QT interval, and prominent T waves with LVH. The potassium level was 5.9 mEq/L. The 
patient remained hypotensive, was started on vasopressors and transvenous pacing, and 
admitted to the ICU. He remained bradycardic and hypotensive. The family requested 
comfort measures and the patient expired.


Discussion
A 59 year old man presented with cardiac arrest and a history of CKD. Hyperkalemia 


was considered the cause of the arrhythmia and calcium was administered. Despite only a 
transient response, calcium continued to be given without monitoring its level. The potential 
effects of hypercalcemia on cardiac conduction were likely not considered even though a 
subsequent EKG showed shortening of the QT segment and persistent bradycardia in the 
face of improved potassium levels. Ultimately, the patient received a total of 18 grams of 
calcium and remained bradycardic until he expired. This case demonstrates the unusual 
consequence of hypercalcemia from treatment of hyperkalemia. Intravenous calcium must 
be used judiciously and with close monitoring as resulting hypercalcemia can provoke 
fatal cardiac arrhythmias.
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Use of Fertility Drugs in Chronic Kidney Disease: The Unknown Effect  
Kavitha Potluri,1 Mark Molitch,2 Susan Hou.1  1Division of Nephrology, Loyola 
University Medical Center, Maywood, IL; 2Endocrinology, Northwestern 
University, Chicago, IL. 


Introduction: Fertility is decreased in women with renal insufficiency and when 
pregnancy occurs there is a risk of accelerated deterioration of renal function. Experience 
with Assisted Reproductive Technology (ART) in women with renal insufficiency is limited 
and effect on reversal of infertility and renal function is not known.


Case 1: 42 year old woman with IgA nephropathy had a successful pregnancy in 2003 
with worsening renal function. She underwent 3 cycles of fertility treatments between 
2/06-9/06 with plans for a surrogate to carry the fetus. Implantation of fertilized eggs from 
the ova she produced did not result in pregnancy. Further fertility treatments were held 
as renal function worsened (figure 1). Attempts at having another child after living donor 
renal transplant in 10/06 have failed so far.


Case 2: 37 year old woman with PKD had severe hypertension resulting in fetal demise 
at 21 weeks gestation during her first pregnancy. Fertility treatments were started in 5/08. 
She became pregnant in 8/08 but had a spontaneous abortion at 9 weeks gestation. Fertility 
treatments were restarted in 2/09 and she received a total 3 cycles by 5/09. Creatinine 
worsened as shown in figure 1.


Case 3: 41 year old woman with diabetic nephropathy and baseline serum creatinine 
of 1.6-2 mg/dl underwent a cycle of fertility treatment between 11/08- 3/09 with the plan 
for a surrogate to carry the fetus. She produced six eggs, 3 were fertilized and 2 embryos 
were implanted in the surrogate who failed to conceive. Serum creatinine increased from 
1.6 mg/dl to 2.12 mg/dl (figure 1).


onclusion: There has been limited success in using ART in women with renal 
insufficiency. Our experience raises the question whether it may have an adverse affect on 
renal function even in women who do not become pregnant.
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Serum Erythropoietin Levels as a Diagnostic Tool for Renal Anemia  Takuya 
Uehata,1 Tatsuya Shoji,2 Yoshiharu Tsubakihara,2 Isao Matsui,1 Yoshitaka Isaka,1 
Hiromi Rakugi.1  1Department of Nephrology, Osaka University Graduate School 
of Medicine, Suita, Osaka, Japan; 2Kidney Disease and Hypertension, Osaka 
General Medical Center, Osaka, Japan. 


Background. Renal anemia is mainly caused by the decreased erythropoietin (EPO) 
production. However, the cutoff level of serum EPO to diagnose renal anemia has not 
been determined.


Purpose. To make a diagnostic criteria for renal anemia, based on serum EPO levels
Method. We retrospectively analysed serum EPO levels in anemic CKD patients 


with hemoglobin (Hb) < 11 g/dL in Osaka General Medical Center from 2005 to 2008. 
Corresponding Hb and serum creatinine (Cr) levels were obtained from medical records. 
Patients with EPO therapy and those with acute renal failure were excluded. The patients 
(n=308) were then stratified according to CKD stages. An association between serum EPO 
and Hb levels was assessed in each CKD stage, using Pearson’s correlation coefficient. EPO 
levels in patients with renal anemia were predicted, based on linear regression for CKD stage 
5, and the predicted log EPO + 2SD was defined as cutoff level for renal anemia.


Results. Backgrounds were: age 68.4 ± 14.4 yr, male (47.4%), Cr 1.70 mg/dL 
(interquartile range 1.18-2.59). The median values of Hb were 9.5, 9.6, 9.5, 9.0 g/dL, in the 
patients with CKD stage 1+2, 3, 4, 5, respectively. The median values of serum EPO were 
28.3, 22.4, 18.0, 14.8 mIU/ml, in the patients with CKD stage 1+2, 3, 4, 5, respectively. 
Although significantly negative correlations between log EPO and Hb levels were observed 
in all CKD stages, their associations were attenuated in a stepwise manner with increasing 
stages of CKD (r=-0.81, -0.57, -0.53, -0.30, in CKD 1+2, 3, 4, 5, respectively). The equation 
derived from the linear regression for CKD stage 5 was log EPO (mIU/ml) = -0.085 x Hb 
(g/dL) + 1.856. Serum EPO levels under the predicted log EPO + 2SD were present in 
64.7%, 82.9% and 90.2% of the patients with CKD 1+2, 3, and 4, respectively.


Conclusion. We found that the majority of anemic patients in early stage of CKD had 
the decreased EPO production equivalent to those in CKD stage 5. The criteria based on 
serum EPO levels may be a useful diagnostic marker for renal anemia.
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The Challenge of Cardiovascular Disease (CVD) in Patients with Lupus 
and CKD  Sunita K. S. Singh, Sarah K. Noble, Adeera Levin.  University of 
British Columbia. 


Systemic Lupus Erythematosus(SLE) pts have a higher CVD risk than sex and 
age-matched controls. The pathogenesis is incompletely understood and may include 
inflammation, treatments and traditional CVD risk factors(RF). Renal involvement in 
SLE is associated with poorer prognosis. It is unclear whether CKD in SLE confers an 
additional CVD risk.


We explored the prevalence of CKD in treated SLE pts and reviewed documentation 
practices regarding CVD RF screening, risk reduction strategies and CVD events.


The cohort was derived from the British Columbia database of bx proven Lupus 
Nephritis. Chart reviews were conducted bn Oct 2008-Feb 2009 on pts actively followed by 
nephrologists in Vancouver. Of 210 available biopsies in 198 pts, 84 charts were available. 
Data collected inlcuded demographic & lab data, meds and CVD events, and evidence of 
screening for DM, HTN, dyslipidemia, smoking and obesity.


Mean age at referral was 34 yrs. 86% were women, and 50% were Asian; mean 
creatinine was 107umol/L & >95% of pts had proteinuria. At follow-up(mean 7 yrs), 30% 
of pts had an eGFR <60ml/min. 77% of patients were taking Prednisone, 25% Aspirin, 
14% Statins & 67% ACEI/ARB; those with eGFR <60ml/min were more likely to be on 
these meds. Median LDL and HDL values were 2.73 &1.4mmol/L respectively. All pts 
were screened for HTN but documentation of other RF was incomplete: DM(46.4%), 
smoking(48.8%), dyslipidemia(58.3%) & obesity(64.3%).Pts with eGFR <60ml/min had 
better documentation than pts with eGFR>60 ml/min. All CVD events occurred in women: 
5% had CVA and 11% had MI, CHF or Cardiomyopathy. Event rates were ∼2X higher than 
age and sex-matched controls.


Despite therapy and quiescence of SLE, a substantial number of pts have persistent 
CKD, and high CVD rates. Evidence of consistent recognition of CVD RF is lacking. Further 
data is necessary to determine the contribution of CKD to CVD risk in SLE.
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The Dangers of Star Fruit (Averrhoa Carambola) Consumption in Chronic 
Renal and Uremic Patients  Jean-Marc Roger Dueymes-Laporte, Amory Ben 
Henda, Sonia Ribal, Marlène Beaubrun, Alex Ranlin.  Nephrology Department, 
Centre Hospitalier, Le Lamentin, West Indies, Martinique. 


Star Fruit (carambola) is a tropical fruit, consumed as fresh fruit or as fruit juice. After 
massive star fruit ingestion, life-threatening intoxications have been reported in dialysis 
patients but also in patients with chronic renal failure.


Several fatal outcomes in dialysis patients have been observed in our center during last 
years, and the consumption of this fruit is strictly forbidden for our uremic patients with 
success (Warning Carambole): no new fatal case has been observed since three years. But 
star fruit is also toxic in patients with chronic renal failure (CRF stage 3-5).


Last year, we have observed several cases in patients with i) CRF stage 3: a male 68 
years old, 2-3 hours after ingestion of ingestion of fruit juice, presented transient headache, 
hiccup, weakness, vomiting, and mild acute renal failure; ii) CRF stage 4: a female 71 old, 
after ingestion of 2 liters fruit juice, presented hiccups, agitation then mental confusion, 
status epileptus. The brain computed tomography was without abnormal findings, and 
there are active waves on the electroencephalogram. After hemofiltration during 9 hours, 
the patient was improved; iii) CRF stage 5: a male, 69 years old, presented, 3 hours after 
ingestion of 1 liter fruit juice, hiccups, vomiting, mental confusion then coma. Status 
epilepticus was authenticated by EEG. The patient was improved after a 4 hours classical 
dialysis.


Star fruit intoxications have been reported mainly in uremic patients, and the prognosis 
is severe. Some cases were also described in moderate CRF, with a potentially fatal 
outcome: we confim, in our experience, that star fruit intoxication can occur in patients 
with CRF stage 3-5. For the same ingestion, the severity of symptoms are correlated with 
the stage of CRF.


Star Fruits contains neurotoxins, oxalate and, in vivo, inhibitors of human cytochrome 
P450 3A activity. The delay between ingestion and the first signs of intoxication is around 
3 hours and depends probably on the quantity of fruit juice (1-2 liters in our cases). 
Hemofiltration or hemodialysis is the most effective treatment during the acute phase.
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Effect of Low Density Lipoprotein Apheresis on Atherosclerosis Goes 
beyond Its Cholesterol Lowering in Hemodialysis Patients  Yuko Tsurumi-
Ikeya, Kouichi Tamura, Kouichi Azuma, Hiroshi Mitsuhashi, Shin-ichiro 
Masuda, Hiromichi Wakui, Yoshiyuki Toya, Satoshi Umemura.  Medical 
Science and Cardiorenal Medicine, Yokohama City University, Yokohama, 
Kanagawa, Japan. 


The purpose of this study was to investigate effects of low density lipoprotein (LDL) 
apheresis for the treatment of peripheral arterial disease (PAD) in patients on hemodialysis. 
21 patients were treated with ten sessions of LDL apheresis. Absolute walking distance, 
ankle brachial blood pressure index (ABI), laboratory parameters in vivo, and endothelial 
cell functions in vitro were assessed at baseline, at the tenth session, and three months 
after the end of the treatment. Patients were assigned to two groups; ABI responders, and 
ABI non-responders. Absolute walking distance increased in ABI responders, but did not 
increase in ABI non-responders. A single LDL apheresis session decreased serum levels of 
total cholesterol, LDL cholesterol, triglyceride, oxidized LDL, CRP, and fibrinogen in both 
groups. Only in ABI responders, the plasma levels of oxidized LDL significantly decreased 
and the concentrations of CRP and fibrinogen tended to remain reduced, still at the tenth 
apheresis. In in vitro studies using human umbilical vein endothelial cells (HUVECs), while 
the serum collected from ABI non-responders did not effect the activated eNOS protein 
levels, the serum collected from ABI responders did increase the expression of the activated 
eNOS protein. Our results suggest that therapeutic effects of LDL apheresis may depend 
not only on decreases in serum lipid levels, but also on improvements in other factors, in 
hemodialysis patients suffering from PAD.
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Role of Acidosis in the Management of Anemia of Chronic Kidney Disease  
Gaurav Kistangari,1 James F. Simon.2  1Hospital Medicine, Cleveland Clinic 
Foundation, Cleveland, OH; 2Nephrology, Cleveland Clinic Foundation, 
Cleveland, OH. 


Purpose of the study
Metabolic acidosis can develop as kidney function decreases. It has also been associated 


with altered protein binding and enzymatic functions. Resistance to Erythropoeitin 
Stimulating Agents (ESAs) in patients with Chronic Kidney Disease (CKD) has been an area 
of interest due to prior studies suggesting it is associated with increased adverse events. The 
purpose of this study is to investigate if there is an association between metabolic acidosis 
and impaired erythropoiesis as manifest by increased doses of ESAs in adult outpatients 
with CKD not requiring dialysis.


 Methods
This is a retrospective cohort study of patients who were treated at the Cleveland Clinic. 


The clinical charts and electronic records of adult outpatients with CKD who initiated ESA 
therapy before March 2005 were reviewed. One hundred and seventeen patients naive to 
erythropoietin therapy were sequentially selected and were followed up for more than 12 
months. For each eligible patient ESA dose, Hb, plasma bicarbonate levels were recorded 
at 0,3,6 and 12 month period following initiation of ESA therapy. Multivariate analysis was 
then performed to determine correlation between any of these parameters.


 Results
The analysis included data from 113 outpatients (mean [SD] age, 65.9 [14.4] years; 


53.2 % male; 66.7% white, 29.7% black, 3.6% other). Twenty-six patients received Epoeitin 
(EPO) only and 87 received Darbapoeitin (DARB) only. For each patient monthly dose 
was calculated. ESA dose per month was standardized by converting EPO to DARB using 
dose conversion algorithm. Data was analyzed using repeated measures mixed models 
to develop the reduced regression equation. Of all the variables there was a significant 
positive correlation (p<0.05) between race (black vs. other), time in months, frequency, 
and type of ESA and dose per month. There was no significant correlation between plasma 
bicarbonate and ESA dose.


 Conclusion
Variations in plasma bicarbonate levels were not associated with differences of plasma 


bicarbonate and increased ESA dosing requirements among adult CKD outpatients not 
requiring dialysis.
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Is the Aging Kidney Related to Ventricular Remodeling?  Oonishi Takahiro, 
Siga Junko, Oka Noriko, Yasutomi Masashi.  Nephrology, Yamada Red Cross 
Hospital, Ise, Mie, Japan. 


Background:Some clinical studies show renal function declines with age. This causes 
of structural damage and functional renal vasoconstriction with age. CKD appears to be 
increasing in the aged population and CKD is associated with both increased risk of ESRD 
and cardiovascular disease. It was also well known that patients on ESRD had ventricular 
hypertrophy (LVH). We hypothesized that left ventricular remodeling was related to the 
aging kidney.


Methods:We evaluated 199 (male:98 female:72 mean age:49.5) diabetes inpatients.
They were divided into 108 younger group (age<60) and 91 elder group(age>60).


Moreover they were divided into pre CKD(GFR>60ml/min) and CKD(GFR<60ml/min).
We studied duration of DM, BMI, GFR, microalbuminuria, uric acid, LDL/HDL ratio 
and HbA1c.We measured LV mass index(LVMI) and RWT (relative wall thickness)by 
echocardiography


Result: In elderly CKD, RWT and LVMI is larger than in preCKD.
But other datum is not significance pre CKD and CKD.


Conclusion:Elderly patients with CKD have LVH. But elderly patients without CKD 
have not LVH. The aging kidney might be related to ventricular remodeling.


Disclosure of Financial Relationships: nothing to disclose 


PUB536 


Factors Determining Referral Pattern of Patients with Chronic Kidney 
Disease to a Nephrologist  S. Agarwal,1 O. P. Kalra,1 A. Sharma,1 Suresh C. 
Tiwari.2  1Medicine, University College of Medical Sciences, Delhi, India; 
2Nephrology, AIIMS, Delhi, India. 


Purpose: To assess existing practices for referral of patients with CKD for specialist 
care, comorbidities and complications present at the time of referral and factors determining 
late referral of such patients.


Methods: A total of 200 patients with CKD who were referred for specialist care 
were recruited. Based on the stage of CKD at the time of referral, patients were classified 
as: early (stage 1 to 3), late (stage 4 and 5) and ultra-late (requiring emergency dialysis) 
referral groups and their characteristics were analysed.


Results: Of the whole group, 152 (76%) patients belonged to late referral group 
and 29 (14.5%) belonged to ultra-late group whereas only 19 (9.5%) belonged to early 
group. Of these, 47 (23.5%) patients were diabetic, out of which only 12 (31.5%) 
were controlled on treatment. Of the 155 (77%) patients who were hypertensive, 143 
(92.2%) had uncontrolled BP. At first visit, the investigations available for assessment of 
cardiovascular disease included: ECG- 63 (31.5%), ECHO- 9 (4.5%) and lipid profile- 3 
(1.5%). Most patients (98.5%) were anemic, of whom 53.8% were on oral iron therapy. 
Only 11 patients were receiving erythropoietin and none had ever received parenteral iron. 
Electrolyte abnormalities included: hypocalcemia - 45.5%, hyperphosphatemia - 26.5% and 
hyperkalemia - 10%. Encephalopathy was present in 29 (14.5%) patients. Only 5 patients 
had native arteriovenous fistula. Factors cited by patients for seeking delayed treatment 
included: financial constraints (71.8%), lack of awareness (43.4%), lack of hospital in 
vicinity (38.1%), noncompliance (33.1%) and lack of family support (28.7%). Majority of 
the patients (67.5%) belonged to low socioeconomic strata. Only 17 (8.5%) patients had 
insurance membership/facility for reimbursement.


Conclusion: An overwhelming majority (90.5%) of patients presented late in course 
of their disease and had greater burden of comorbidities and complications. Most cases 
were grossly underinvestigated and undermanaged. Our study indicates the need for 
evolving strategies to ensure early referral for specialist evaluation and management of 
CKD patients in India.
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Calcification of Abdominal Aorta Occurs More Frequently and in Younger 
Age Than Calcification of Coronary Arteries in Hemodialysis Patients  
Jerzy Chudek,1,3 Przemyslaw Pencak,2 Joanna Witkowicz,1 Beata Czerwienska,1 
Andrzej Wiecek.1  1Dept. of Nephrology Endocrinology & Metab. Dis., Medical 
Univ. of Silesia, Poland; 2Dep. of Radiology, University SPSKM Hospital, 
Poland; 3Dept. Pathophysiology, Medical Univ. of Silesia, Poland. 


Background: Accelerated atherosclerosis and massive vascular calcifications are now 
the leading cause of morbidity and mortality in patients with chronic renal failure. The aim 
of this cross-sectional study was to compare occurrence of calcifications in abdominal aorta 
and coronary arteries in hemodialysis patients applying multislice computer tomography 
(CT).


Patients and methods: 75 patients (37M, 38F; aged 56, range 23-83 years) 
hemodialyzed three times a week for 2-228 months (mean 35) were enrolled. In all patients 
coronary calcium score (CCS) and calcium score of abdominal aorta (AoCS) using CT 
were performed and plasma concentrations of osteoprotegerin were measured. Data shown 
as mean±95%CI.


Results: Calcifications of coronary arteries were detected in 57 of 75 patients (76%). 
CCS over 400 was found in 35 patients (46,7%). Mean CCS was 1014 (640-1388). 
Calcifications of abdominal aorta were found more frequently than of coronary arteries 
– in 61 patients (81.3%). The mean AoCS was 2704 (1906-3502). There was a strong 
correlation between CCS and AoCS (R=0.721, p<0.001). Both CCS and AoCS correlated 
strongly with plasma concentration of osteoprotegerin (R=0.539, p<0.001; R=0.637, 
p<0.001, respectively). In all patients with detectable calcification of coronary arteries 
calcifications in abdominal aorta were detected either. There was a small group of patients 
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(n=4; 5,3%) with calcifications in abdominal aorta but without calcifications in coronary 
arteries. Patients without calcifications in abdominal aorta were 4 years younger than those 
without calcifications in coronary arteries [32(28-37) vs. 36(29-42), however this difference 
was not statistically significant.


Conclusion: Detection of calcifications in abdominal aorta overestimate the presence 
of calcifications in coronary arteries in hemodialysis patients. It seems that calcification of 
abdominal aorta occurs earlier than in coronary arteries in hemodialysis patients.
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Extra-Articular Manifestations of Dialysis Related Amyloidosis: A Case 
Report  Nabeel Imam,1 George K. Mutema,2 Anjum Najeed,1 Mohammed 
Ahmed,1 Antoine L. Samaha.3  1Department of Medicine, Good Samaritan 
Hospital, Cincinnati, OH; 2Anatomic Pathology and Clinical Pathology, 
Good Samaritan Hospital, Cincinanti, OH; 3Kidney & Hypertension Center, 
Cincinnati, OH. 


Dialysis related amyloidosis (DRA) is a disorder caused by tissue deposition of β-2 
microglobulin amyloid fibrils preferentially in the bone, joint and synovium in end-stage 
renal disease (ESRD) patients. Hence, it commonly manifests as an arthropathy involving 
the large joints or as carpal tunnel syndrome. Although other organ systems may be involved, 
they rarely cause clinical manifestation. We report a rare case of cutaneous, muscular and 
intestinal manifestation of DRA.


A 52-year-old African American male with end-stage renal disease secondary to focal 
segmental glomerulosclerosis (FSGS) has been on hemodialysis for 24 years. He also has 
a history of a failed deceased-donor kidney transplant, renal osteodystrophy, hepatitis C, 
and bilateral wrist surgeries for carpal tunnel syndrome as well as debilitating and crippling 
arthropathy of the wrists, shoulders, hips elbows, knees and metacarpo-phalangeal joints that 
were attributed to DRA. He presented to our institution with non-healing bilateral buttock 
ulcers that were previously treated as “pressure ulcers” with incision and debridement. He 
also reported persistent non-infectious diarrhea for several weeks. On examination, the 
patient was found to have a deep ulcer in the gluteal region with discharge. The ulcer beds 
revealed a firm mass with no tenderness to palpation. A computed tomography scan of the 
gluteal region revealed diffuse enlargement and heterogeneous appearance of the gluteus 
maximus muscles bilaterally with ill defined blurring and stranding. Flexible sigmoidoscopy 
revealed a thickened and nodular appearing rectal wall. The serum β-2 microglobulin level 
was high at 25.2 mg/L. Biopsy of both gluteal mass and rectal lesions showed amyloid 
deposits by Congo red staining.


This case illustrates the rare systemic manifestation of DRA in a long term hemodialysis 
patient and highlights the importance of obtaining tissue samples with special staining of 
lesions involving the soft tissue and/or gastrointestinal tract.
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CKD Progression as We Know It in 2009: Can Nephrologists Predict Renal 
Outcomes? – Results of an 82-Month PBRN-Based Community-Level 
Patient-Level Data Prospective Analysis of 100 High Risk CKD Patients  
Macaulay A. Onuigbo,1 Macaulay A. Onuigbo.2  1Nephrology, Midelfort Clinic, 
Mayo Health System, Eau Claire, WI; 2College of Medicine, Mayo Clinic, 
Rochester, MN. 


Over 20 million Americans have CKD (eGFR <60). Current literature on ESRD/death 
rates in CKD is inconsistent and conflicted. Keith et al, [2004], in 27998 managed care 
organization patients showed cumulative 5-year 20% ESRD and 50% death rates. Menon 
et al, [2008], in 1666 patients, reported 60% ESRD rate, 4x death rate, after 88 months. 
Overall US annual incident ESRD is ∼100,000 representing 0.5% of CKD population. We 
recently narrated a 72-month prospective report of 100 high risk CKD patients who all 
experienced AKI at study entry, in Advances in Peritoneal Dialysis [2009]. There were 
52 males and 48 females. Mean enrollment age - 71.5 (25-92) years; 75% aged 65 years 
or older. Mean enrollment eGFR was 22.1 +/- 8.8 (p<0.001). Enrollment CKD staging 
was stage III (24%), IV (56%) and V (15%). Our 82-month extended report revealed 
19% ESRD rate and 21% death rate; a majority maintained stable eGFR. These findings 
contrast sharply with the two previous cited studies, despite our high rosk cohort. Several 
factors especially patient selection bias (primary vs secondary vs tertiary practices) clearly 
play important roles in determining CKD outcomes. The current notion of a relentlessly 
progressive loss of eGFR, in a smooth continuous course, over time, in all CKD patients, is 
not based on reality. To the contrary, CKD patients, even high risk CKD patients, as in our 
cohort, often maintain stable eGFR over years. Events such as major surgical procedures 
and acute illnesses precipitate sometimes irreversible renal failure. Furthermore, most deaths 
were due to malignancies. We agree with Bansal & Hsu, [2008], who in a recent review, 
acknowledged the heterogeneity of the CKD population. CKD patient prognostication and 
management must be individualized. Larger prospective community-level studies with 
extensive patient-level data, in a practice-based research network (PBRN) setting, are 
warranted to help improve our understanding of the natural history of CKD progression 
in the general population.
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Rates of Hypocalcemic, Hypercalcemic and Hyperphosphatemic Events 
and Associated Patient Characteristics in the Dialysis Population  Ryan D. 
Kilpatrick, Jennifer Schenfeld, Karen Smirnakis, William G. Goodman.  Amgen, 
Inc, Thousand Oaks, CA. 


Abnormalities in serum calcium (Ca), phosphorous (P), and parathyroid hormone 
(PTH) levels occur in hemodialysis (HD) patients (pts) and are associated with increases 
in morbidity and mortality, however, there is limited data regarding event frequency in real-
world practice. We measured rates for hypocalcemia, hypercalcemia and hyperphosphatemia 
and examined associated patient characteristics in a large dialysis provider database.


The data included ∼60k pts receiving HD between 7/00 and 6/02. Pts were monitored 
until either a biochemical event, censoring event, or the date 12/31/03. Included pts 
had a vintage >3mos and an event-free baseline period of ≥2 mos. Hypocalcemia and 
hypercalcemia were defined by an albumin-corrected serum Ca <8.4 g/dl and >10.2 g/dl, 
respectively, and hyperphosphatemia by a serum P >5.5 mg/dl.


Overall, 30%, 41%, and 73% developed hypocalcemia, hypercalcemia, or 
hyperphosphatemia respectively, yielding rates of 20, 31 and 110 per 100 person-yrs. Pts 
who had hypocalcemic events were younger (58 vs.63 yrs, p<0.001) and had shorter vintage 
(2.0 vs.2.2 yrs, p<0.001), whereas those developing hypercalcemia did not differ in age 
from those who did not (60 vs. 61 yrs, p = 0.21) but had a higher vintage (2.3 vs.1.7 yrs, 
p<0.001). Those developing hyperphosphatemia were younger (64 vs.68 yrs, p<0.001) but 
had longer vintage (2.1 vs.1.9 yrs, p<0.001).


Based upon an analysis of data from 2000-2003, hypocalcemia, hypercalcemia, 
and hyperphosphatemia were common among HD pts. Hyperphosphatemia occurred 
most often, whereas hypocalcemia was seen less frequently (see Figure). Identification 
of factors that contribute to these biochemical disturbances may be helpful in refining 
clinical management strategies to limit the risks associated with abnormalities in mineral 
metabolism among HD pts.
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Bone and Mineral Metabolism (BMM) Related Risk Factors (RF) for ESRD 
and Mortality  Laura Sola, Nancy de Souza, Alicia Sans.  Nephrology, Chronic 
Dialysis, Hospital Maciel, Montevideo, Uruguay. 


INTRODUCTION AND AIMS: In Chronic Kidney Disease (CKD) patients (Pt) high 
rates of ESRD and mortalityhave been described. The objective of our study is to identify 
not traditional RF for ESRD and Mortality.


METHODS. Cohort prospective study of CKD III-IV Pt followed up for at least one 
year. Baseline characteristics included: Age, gender, nephropathy, diabetic status, blood 
pressure, proteinuria, serum levels of creatinine, urea, potassium, calcium (Ca), phosphorus 
(P), hemoglobin, iPTH, 25 OH Vitamin D (25VD), venous bicarbonate (Bic).Vascular 
calcification (VC) by pelvis and abdomen plain Rx, Glomerular Filtration Rate (GFR) 
estimated according Levey4 equation. Renal and Pt Survival were analyzed by Kaplan 
Meier and Multivariate Analysis by Cox Regression Model.


RESULTS. Were included 94 Pt, mean age 63.3+16.8 years; 49 female (52.1%), 
46 diabetics (48.9%). CKD Stages: III (20.2%), IV (60.6%), and V (19.1%). Diagnosed 
Nephropathy was: Diabetic 25.5%, vascular 19.1%, obstructive 11.8% nephropathies, 3.2% 
Primary Glomerular disease, others 6.4%, and without diagnosis 34%.


Mean values and achievement of treatment goals at baseline were: GFR 24,1 + 22 
Proteinuria 1.30±2.65g/l, Ca8.9±0.9 mg% (45.2%), P 3.8+1.1 mg%(89.4%), Bic 21.6+5.1 
mEq/L (49.5%), 25VD 19.4+12.8 ng/dl (22.3%), VC in 56%, PTH: 104.5+108.9 (66.0%). 
Mean systolic blood pressure 129 mm, mean diastolic blood pressure 75mm.


Mortality: 4.7 per 100 Pt year, and ESRD rate 22,1 per 100 Pt year. High P levels 
(Log Rank test 5,2 p <0.05) and Low 25VD (Log Rank test 4,3 p <0.05) were significant 
RF for combined endpoint (ESRD and mortality). Adjusted to Age and Diabetes, RR for 
25VD Deficit was 6.6 (p=0.07) and 3.2 for High P level (p<0.05). Nor low bicarbonate, 
Proteinuria or Blood pressure were significant risk factors in this population. Age over 65 
years reduced significantly ESRD risk (RR 0.25)
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CONCLUSIONS. BMM disorders were frequent and present at early CKD stages. 
Non traditional risk factors for ESRD and mortality were Hyperphosphatemia and 25 OH 
Vitamin Deficiency. In this population with a good blood pressure control, it was not a 
significant risk factor for ESRD or death.
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Erythropoietin Requiriments in Kidney Transplant Versus Non Kidney 
Transplant Patients  Jonathan J. Taliercio, Victor Hajjar, Sam Butler, James 
Butler.  Nephrology and Hypertension, Cleveland Clinic, Cleveland, OH. 


BACKGROUND: Anemia of chronic kidney disease (CKD) is a very common 
problem which has deleterious affects on long term survival. Many kidney transplant 
recepients still need supplementation with erythropoietin stimulating agents (ESA) after 
transplantation. Our clinical observation suggests that kidney transplant patients require 
higher cumulative quantities of ESA than non transplant population in those patients with 
similar CKD staging.


OBJECTIVE: To assess whether there was a difference in either hemoglobin (Hb) or 
dosing requirements of erythropoietin stimulating agents (ESA’s) in transplant patients 
with anemia requiring ESA therapy.


METHODS: A retrospective review of the Cleveland Clinic outpatient anemia database 
registry was conducted for patients treated between 2005 to 2009. All patients followed 
a standardized ESA supplementation protocol adopted by the Cleveland Clinic Renal 
Anemia Clinic. Clinical characteristics, transplant status, immunosuppression regimen, 
ESA and iron regimen and relevant lab values were recorded at baseline, 3 and 6 months 
after initiation of ESA therapy.


RESULTS: Data from 155 patient charts was collected, 86 non transplant patient and 
69 kidney transplant patients. Mixed effect model analysis demonstrated no statistical 
difference in dosage of ESA in the first 6 months of initiation between kidney transplant 
and non transplant patients after adjusting for time and GFR (p = 0.53). Post hoc analysis 
to assess differences in quantity of ESA in kidney transplant patients receiving sirolimus 
versus other immunosuppression was also not significant (Epoetin alpha p=0.7, darbopoetin 
alpha p=0.14) at 6 months after initiation of therapy.


CONCLUSION: Kidney transplant recipients versus non transplant patients with similar 
CKD staging do not require an increased quantity of ESA within 6 months of initiation. 
Recent literature suggests that sirolimus induced anemia is due to an inflammatory- induced 
process. This study did not find any difference between transplant patient who received 
sirolimus and those that did not.
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Specific ICD-9-CM Codes for Gout Now Approved  Faith D. Ottery,2 Linda 
Holtzman,2 Anna Forsythe.1  1Medical Affairs, Health Economics, Savient 
Pharmaceuticals, Inc., E. Brunswick, NJ; 2Clarity Coding, Marlton, NJ. 


Background: Four new ICD-9-CM codes for gout are effective October 2009. 
Previous codes failed to differentiate clinically distinct aspects of gout, with acute and 
chronic tophaceous gout not specifically identified. Code structure was outdated, with 
majority of diagnoses coded to 274.9 (Gout, unspecified). This led to difficulties identifying 
and analyzing aspects of gout in health and economic outcomes data. Lack of specificity 
forced use of diagnosis surrogates. We proposed new codes based on the recognized need 
for accurate and clinically relevant disease classification appropriate for both primary and 
specialty clinicians. Methods: Previous codes for gout, developed >30 years ago, are 
listed below. The impetus for code revision included increasing: gout prevalence, health 
economic and outcomes-based research, and several new therapy options in gout. Proposal 
was submitted July 2008, with presentation in September to the ICD-9-CM Coordination 
and Maintenance Committee, chaired by the National Center for Health Statistics, CDC. 
Public comments were taken until December. Results:
ICD-9-CM Codes for Gout
Previous  
Codes Definition New 


Codes Definition Also indexed as
274.0 Gouty arthropathy 274.00 Gouty arthropathy, unspecified


274.01 Acute gouty arthropathy Acute gout, gout  
attack, gout flare


274.02 Chronic gouty arthropathy without  
mention of tophus (tophi) Chronic gout


274.03 Chronic gouty arthropathy with  
mention of tophus (tophi)


Chronic tophaceous  
gout, Gout with tophi


274.1 Gouty Nephropathy Same
274.81 Gouty tophi of ear Same
274.82 Gouty tophi of other 


 sites: heart Same
274.89 Other Same
274.9 Gout, unspecified Same


 Conclusion: New ICD-9-CM codes for gout have been proposed, approved and are 
effective October 2009. With several new agents approved or under investigation for chronic 
hyperuricemia in gout and gout sequelae, specific and clinically relevant codes are essential. 
An accurately coded database allows improved documentation of the full clinical aspects 
of gout, ability to relate specific gout diagnoses and treatment outcomes, and analysis of 
health economic implications of intervention.
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Association between Cardiovascular (CV) Risk Factors and Chronic 
Kidney Disease (CKD) in the Mexico’s Kidney Early Evaluation Program 
(KEEP)  Gregorio T. Obrador,1 Antonio Villa,1 Ximena Rubilar,1 Nadia Olvera,2 
Evangelina Ferreira,2 Margarita Virgen.1  1Universidad Panamericana School 
of Medicine; 2Mexican Kidney Foundation, Mexico, DF, Mexico. 


KEEP is a CKD early detection program in high-risk individuals, including those with 
diabetes (DM), hypertension (HTN), or family history of DM, HTN or CKD. The aim of 
the study was to examine the association between the number of CV risk factors and the 
risk of having CKD in participants of KEEP Mexico.


Methods Ten screening programs have been conducted between 09/08 and 05/09. The 
methodology used in KEEP Mexico has been the same than that of KEEP US, including the 
definitions of CV risk factors (obesity [BMI ≥30 kg/m2]; diabetes mellitus [self-reported 
diabetes or diabetic retinopathy]; history of smoking; WHO anemia [hemoglobin <13 g/
dL in men and <12 g/dL in women]; and elevated blood pressure [≥130/≥80 mmHg]) 
and of CKD stages (KDOQI classification). Multinomial logistic regression was used to 
examine the association between the number of CV risk factors and the presence of CKD, 
with non-CKD as the reference category.


Results A total of 1,395 individuals participated in KEEP Mexico. The mean age 
was 45±14 years, 72% were females, 27% had self-reported DM, 33% self-reported 
HTN, 13% had both DM+HTN, and 33% were obese. Two hundred and eight (14.9%) 
participants had CKD stages 1-2 and 97 (7.0%) CKD stages 3-5. A history of DM, HTN 
or hypercholesterolemia was significantly associated with the different stages of CKD. The 
association between number of CV risk factors and the risk of having different stages of 
CKD is shown in the table below.


Number of CV Risk Factors Odds Ratio 95% CI p-value
Non-CKD 0-5 1.00
CKD stages 1-2 0-5 1.51 (1.32-1.72) <0.0001
CKD stages 3-5 0-5 1.94 (1.61-2.33) <0.0001


Conclusions We found a strong association between the number of CV risk factors and 
the presence of CKD. For each CV risk factor, the risk of having CKD stages 1-2 increased 
by 51%, and of having CKD stages 3-5 increased by 94%.
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Prevalence, and Complications Secondary to Thrombotic Risk Factors 
in Pediatric Population with End Stage Renal Disease (ESRD)  Hanan 
Tawadrous, Anthony D’Angelo, Morris Schoeneman, Anil Mongia.  Pediatrics, 
SUNY Downstate Medical Center, Brooklyn, NY. 


Background: The exact incidence and risk factors for thrombosis in children with 
ESRD is not known. In this study we report the prevalence of thrombophilia in pediatric 
population with ESRD.


Material and Method:
Between Jan 2007 and April 2009, 29 pediatric patients with CKD IV, and ESRD on 


either hemo- and peritoneal dialysis were screened for inherited and acquired thrombophilic 
disorder: protein C,S, homocysteine, and thrombin III deficiency, factor V Leiden mutation 
(FV506Q), factorVIII, IX, XI, prothrombin mutation (G20210A), DRVVT, PTT-LA, and 
antiphospholipid antibodies (anticardiolipin antibodies, lupus anticoagulans). We collected 
base line demographic data including age, sex, race, duration and type of dialysis, type 
of access, cause of ESRD and analyzed their impact on the presence of risk factors for 
thrombotic complication.


Results:
Of total 29 patients(pts), 22 were on dialysis and 7 had stage 4 Chronic Kidney disease. 


Pts age range from 3-21 years. There were 16 (55.1%) male, 18 African American, 8 
Hispanic, 3 Asian. Cause of renal disease included FSGS in 14 pts (48.2%), dysplastic/ 
hypoplastic kidney disease in 6, obstructive uropathy in 2 and others 7. There were 19 pts 
on HD, 3 on PD. Fifteen pts had Central Venous Catheter, and 4 had AV graft/fistula. Fifteen 
pts (51.7%) had more than one thrombotic risk factor, 10 (35.7%), had one abnormality and 
4(14.4%) had no thromboplilic risk factor. Hyperhomocystinemia 12/25 (48%) and elevated 
factor VIII (44%) were found to be the commonest abnormalities. Race, sex, age, mode of 
dialysis and cause of renal disease had no statistically significant effect on prevalence of 
thrombotic risk factors. Complications such as venous thromboembolism (VTE) occurred 
in 7 of 22 (31.8%) dialysis pts. Two of these pts developed Superior vena Cava syndrome 
(SVC). No pts died of complications secondary to thrombosis.


Conclusion: Pediatric patients with ESRD/CKD have a very high prevalence of 
thrombotic risk factors and may be predisposed to severe complications. Further trials to 
establish guidelines regarding management are urgently needed.
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Modification of the National Kidney Foundation Classification of Chronic 
Kidney Disease  Rafael Burgos-Calderon, Clarylee Octaviani.  Medicine, 
University of Puerto Rico, School of Medicine, Rio Piedras, PR. 


As the incidence of end-stage renal disease (ESRD) increases in the general population, 
so does the need for early identification of patients with chronic kidney disease (CKD) 
with the goal in mind of applying treatment strategies that will slow its progression. The 
National Kidney Foundation’s (NKF) Clinical Practice Guidelines for CKD Evaluation, 
Classification and Stratification, published in February 2002, provides a method of 
classification, disregarding the etiology of the kidney disease with the purpose of helping 
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nly
define the epidemiology of CKD and its complications. It also provides a scheme for the 
management of patients with CKD, recommending a clinical action plan for each stage. The 
proposed classification of CKD uses the NKF categories and integrates sub classifications 
for the degree of hypertension and albuminuria that a patient exhibits, as these are important 
indicators in CKD progression. This approach extends the NKF classification because of 
the recognized risks associated with each 10 mm HG increase in systolic blood pressure 
and magnitude of proteinuria in predicting ESRD. It has been suggested that addressing 
these factors might slow the progression of CKD but, if caught early enough, may halt 
it altogether.


Conclusion: The proposed modification enables more accurate patient monitoring 
and an objective evaluation of preset targets, which is accomplished by utilizing a matrix 
and follow-up chart which can be used to model a priori the individual risk of progression 
to ESRD.
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Age-Dependent Effect of Body Composition on Chronic Kidney Disease  
Seung Seok Han,1,2 Hyun-Bae Yoon,1 Hui Kyoung Sun,2 Jeong Myung Ahn,2 
Ki Young Na,2 Dong-Wan Chae,2 Yon Su Kim,1 Suhnggwon Kim,1 Ho Jun 
Chin.2  1Internal Medicine, Seoul National University Hospital, Seoul, Korea; 
2Internal Medicine, Seoul National University Bundang Hospital, Kyeong-Ki 
Do, Korea. 


Background: Body mass index (BMI) is a predictor for chronic kidney disease (CKD) 
in the general population. However,BMI does not differentiate muscle mass from adipose 
tissue. Herein, we evaluate the association between body composition and CKD according 
to age stratification.


Methods: In this cross-sectional study, we examined 75,127 adults (age, 18 – 90 years), 
who had undergone health inspections between 2005 and 2008. Adjusted odds ratios for 
CKD were calculated by a logistic regression test by using the following parameters: a 3-unit 
increase in BMI (kg/m2), muscle mass (kg), fat mass (kg), and waist circumference (cm).


Results: The proportion of the elderly group (age, ≥ 65 years) was 8.9%, and that of 
CKD cases was 7.4%. In multivariate analysis, BMI and muscle mass were positively 
correlated with CKD in the younger adult group (age, < 65 years). In the elderly group, 
BMI, fat mass, and waist circumference were positively correlated with CKD. However, 
muscle mass was a negative predictor of CKD.
Unadjusted and adjusted odds ratios for chronic kidney disease in the elderly group


Univariate analysis Multivariate analysis
OR (95% CI) P value OR (95% CI) P value


BMI 1.24 (1.14 - 1.35) < 0.001 1.19 (1.10 - 1.30) < 0.001
Muscle mass 0.92 (0.90 - 0.94) < 0.001 0.96 (0.94 - 0.99) 0.004
Fat mass 1.26 (1.19 - 1.32) < 0.001 1.14 (1.08 - 1.21) < 0.001
Waist 1.13 (1.09 - 1.16) < 0.001 1.10 (1.06 - 1.14) < 0.001
Multiple analysis: adjusted for age, sex, diabetes, hypertension, and serum level of albumin and 
cholesterol.


Conclusions: The adverse effect of muscle mass in the younger adult group may be due 
to the effect of serum creatinine. However, in the elderly, the beneficial effect of muscle 
mass and the detrimental effect of fat mass on the incidence of CKD seem to be greater 
than those in the younger adults.
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Validation Study of MDRD Formula  Belén Redal-Baigorri,1 Knud 
Rasmussen,1 Knud Heine Stokholm,2 Nina Jeppesen.3  1Department of Medicine, 
Division of Nephrology, Roskilde Hospital, University of Copenhagen, Roskilde, 
Denmark; 2Department of Clinical Pshysiology, Køge Hospital, University of 
Copenhagen, Køge, Denmark; 3Department of Oncology and Hematology, 
Roskilde Hospital, University of Copenhagen, Roskilde, Denmark. 


The Modification of Diet in Renal Disease (MDRD) formula has been validated in 
patients with chronic kidney disease (CKD), but its general use as a screening test has 
been controversial because the formula has not been validated in people not known to 
have CKD.


In the present study we analysed data from 362 patients with several types of cancer 
referred to isotope measurement of Glomerular Filtration Rate (GFR) with 51chrom-EDTA 
before they started treatment with chemotherapy.


Prevalence of CKD in this group in general was 13%, which is similar to the prevalence 
shown in other epidemiological studies in the general population.


We included 185 patients and calculated the properties of MDRD as a screening test. 
This group had a prevalence of CKD of 9%.


Patients were divided in two groups: GFR less than 59ml/min/1.73m² and GFR more 
than 60ml/min/1,73m². 51chrom-EDTA was used as the gold standard test. The MDRD 
formula was compared against the gold standard in a 2x2 table.


The study showed that the MDRD formula has for a cut off value of 60 ml/min/1.73m², 
a high specificity of 96% (95% CI: 93-99%), a high negative predictive value (NPV) of 
98% (95% C.I.: 95-100%) and an accuracy of 94% (95% C.I: 91-97%).


Bias was 0,81ml/min/1.73m². Precision (R²) was 0,4851.
Only 9,78% of our MDRD values had a variation larger than 30% of the measured 


GFR (Bland-Altman plot).
Disclosure of Financial Relationships: nothing to disclose 


PUB549 


Modelling the Effect of Drugs on Prevalence Estimates of Chronic Kidney 
Disease (CKD)  Christopher K. T. Farmer, Jean E. Irving, Helen J. Hobbs, Paul 
E. Stevens.  Kent Kidney Care Centre, East Kent Hospitals University NHS 
Foundation Trust, Canterbury, Kent, United Kingdom. 


Despite the surge of interest in recent years little account has been taken of the effect 
of drugs as potential confounding factors on the high prevalence estimates of CKD. 
angiotensin converting enzyme inhibitors (ACEI), angiotensin receptor blockers (ARB), 
diuretics and non steroidal anti-inflammatory drugs (NSAID) are all well known to affect 
glomerular filtration rate (GFR).


It is possible that the widespread use of these agents, in most cases appropriately, has 
a direct effect on GFR estimates and leads to an over estimation of the prevalence of CKD 
in epidemiological studies.


Methods
Co morbidity, GFR and prescription data were sequentially extracted from primary 


care databases.
The impact of the use of ACEI/ARBs, diuretics and NSAIDs on GFR was modelled 


using data from available literature. A sensitivity analysis was performed to estimate the 
likely extent of the effect of prescription medication on GFR in this cohort.


Results
126,496 people were studied between Jan 2006 and March 2009, 49,901 had a valid 


serum creatinine estimation. 5.3% had CKD stage 3-5, 1.1% had a GFR below 60ml/
min/1.73m2 on a single reading. Population characteristics and prescription data are 
outlined in the table below.
Population Characteristics
 Stage 3A Stage 3B Stage 4 Stage 5
n 4178 1921 466 57
Age (mean) 74.7 79.4 79.5 72.4
Males 1676 (40%) 732 (38%) 214 (46%) 29 (51%)
Diabetes 807 (19%) 491 (26%) 149 (32%) 16 (28%)
ACEI/ARB 2286 (55%) 1227 (64%) 280 (60%) 23 (40%)
Diuretic 1621 (39%) 1051 (55%) 306 (66%) 31 (54%)
NSAID 786 (19%) 337 (18%) 67 (14%) 2 (4%)


The overall effect on whole population prevalence estimates of CKD by stage ranged 
from a reduction of 0.5% to 1.35%. Very significant reductions were seen in the elderly (over 
70) with stage 3B and 4 CKD where prevalence estimates were reduced by 30-55%.


Conclusion
Medication is known to have an effect on GFR. Widespread use of ACEI/ARBs, 


NSAIDs and diuretics may lead to falsely elevated prevalence estimates, particularly in 
those individuals with stage 3B and 4 CKD who are over 70 years of age.
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Screening for Renal Disease in Hospital-Admitted Patients Using Creatinine 
and Creatine Based Equations  A. Quiroz, M. Garjau, I. Torres, M. A. Azancot, 
N. Ramos, J. de la Torre, I. Gil, A. Segarra.  Nephrology, H. Vall d’Hebron, 
Barcelona, Spain. 


Introduction: Hospital admission may be suitable for detection of renal disease. 
However, so far there is no adequate method for reliable assessment of renal function in 
hospitalized patients.
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Objective: To analyze the reliability of creatinine based equations for chronic renal 
disease detection in hospitalized patients.


Patients and Method: We studied 13618 admissions. MDRD 4/6 were estimated by a 
computerized system based on the first serum creatinine after admission. Demographic and 
clinical variables, comorbidities, previous nephropathy, associated treatments, nephrotoxic 
drugs were recorded in all cases. After hospital discharge, a random sample of 1500 patients 
was prospectively followed up for 18 months. The study included blood analysis, kidney 
ultrasound, 24 h proteinuria and renal scintigraphy in selected cases.


Results: 3676 patients (27%) had a GFR<60 mL/min. However, 8170/13618 admitted 
patients (60%) had criteria of no applicability of MDRD equations because of age >70, 
undernourishment, amputations, para/tethraplegia or liver cirrhosis. When compared to 
patients with GFR>60 mL/min, patients with GFR<60 were significantly older, showed a 
greater percentage of women, and more associated comorbidity. After excluding patients 
with criteria of no applicability of MDRD eq. the estimated prevalence of CKD was 2.9% 
(380/13618). Among the prospective cohort study, 4% (n:60) of patients had CKD. In 42 
cases (70%), CKD was already known. According to these data, the prevalence of uknown 
CKD in hospitalized patients was estimated as 1.2%. The number of drug adverse effects, 
acute renal function impairment and length of hospital stay were all significantly higher 
in patients with GFR<60, independently of hospitalization area and main admission 
diagnosis.


Conclusions: Creatinine based equations should not be used for systematic CKD 
detection in hospitalized patients because of the high prevalence of clinical conditions that 
limit it’s applicability. Low MDRD values, independently of true renal function, could be 
useful to identify patients at higher risk of hospitalary morbidity.
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The Proportion of Patients with Anemia and the Treatment of Anemia in 
Non Dialysis-Chronic Kidney Disease (CKD-ND) Japanese Patients in 2006; 
Subanalysis of the NKEA Phase 1 Study  Makoto Higuchi, Kazuhiko Hora, 
Yuji Kamijo, Youichi Okada, Yutaka Kanno, Tsutomu Sanaka.  Nagano Kidney 
Evaluation Association (NKEA), Matsumoto, Nagano, Japan. 


The relationship between anemia and renal function, the relationship between anemia 
and diabetes, and the proportion of anemia treatment with rHuEPO (EPO) were investigated 
in 1,328 CKD 3-5 stage patients (894 men, 434 women) in Shinshu University Hospital 
and other 15 related dialysis facilities by questionnaires at the time of March 1st 2006. The 
following formula was used as estimated glomerular filtration ratio (eGFR): eGFR = 194 
x (serum creatinine)-1.094 x (age)-0.287 (if female, x 0.739)


The proportion of patients with the hemoglobin (Hb) level below 10g/dl increased 
especially in the patients group with the serum creatinine (Cr) level above 2.0mg/dl, whereas 
patients with the Hb level below 10g/dl were detected in those with the Cr level under 2.0 
mg/dl as well. The proportion of patients with the Hb level below 10g/dl increased especially 
in the patients group with CKD stage 4 and 5, but patients with the Hb level below 10g/
dl were detected (6.5%) in those with CKD 3. Furthermore, patients with diabetes had the 
higher incidence of suffering from anemia than patients without diabetes.


Although there were some patients with Hb level below 10g/dl in CKD stage 3 group, 
erythropoiesis stimulating agent (ESA) treatment was prescribed in only a few patients. 
Patients prescribed with ESA treatment were limited only in CKD stage 4 and 5 (under 
eGFR30 (ml/min/1.73m2)) groups.


This study indicated that there were some patients with Hb level below 10g/dl even in 
CKD stage 3 group, and that those patients had not received ESA treatment.


The treatment of anemia from earlier CKD-stage is important in Non dialysis-chronic 
kidney disease (CKD-ND) patients. Because anemia is one of the most important factors of 
CKD-ND management, it made no sense to make the limitation of serum creatinine level 
and creatinine clearance level for using ESA. The necessity of ESA treatment in earlier CKD 
stage should be recognized in CKD patients, medical staffs and the administrative organ.
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Screening for People at Risk of Kidney Disease at Santiago, Chile  Edgard 
Pais,1 Ricardo Carrasco,3 Felipe Maldonado,3 Rodrigo Vasquez,1 Carolina 
Aguirre,1 Eduardo Espejo,2 Marcela Cortes,1 Patricia Barrera,1 Elisa Llach,1 
Pedro Yañez.1  1CASR Paediatric and Adult Nephrology Center, CASR, Santiago, 
RM, Chile; 2CASR Central Laboratory, CASR, Santiago, RM, Chile; 3Biomedical 
IT, Nefrodialisis San Lucas, Santiago, RM, Chile. 


World Kidney Day (WKD) arises as an initiative to become aware of risk of developing 
chronic kidney disease (CKD). For second year, a screening procedure was performed in 
order to identify those at risk.


In the WKD 2009, 1086 people were submitted to a survey. 986 individuals were 
identified as having a risk factor for kidney disease, and blood and urine tests were taken. 
Body mass index and arterial blood pressure were controlled, and serum creatinine were 
measured using the Jaffe Method, as well as urine sample (Chemstrip Roche)


MDRD equation was used to estimate GRF in population older than 18 years old, and 
Schwartz equation was used for those under this age (Reduced GFR established at < 60 
ml/min x 1.73 m²). Range established for risk of obesity was body mass index > 25 and 
definitive obesity with BMI >30


Altered proteinuria was defined at levels ≥ 25 mg/dL, and altered serum creatinine 
was established at >1.20 mg/dL for men, and > 0.90 for women. Age, gender, previous 
Hypertension (HTA), type 2 Mellitus Diabetes (MD2), and smoking, were considered as 
risk factors.


To define the appropriate correlation between clinical and laboratory data we used a 
computerized decision model.


Average age was 49±15.6 years, including 77.6% women, 40% HTA, and 17.7% 
Diabetic. At risk of obesity 397 people were categorized (37 %) and 331 satisfied criterions 
for Obesity (30%). Proteinuria was detected in 41 individuals (4 %), altered serum 
creatinine in 101 (11%), and decreased GFR in 47 people (4.8 %). In patients without 
previous diagnosis of HTA, 13.9% showed blood pressure over 140/90 mm Hg, and in 
those with known diagnosis, 48.6% showed increased values; 15.6% of them without 
current antihypertensive treatment.


Positive proteinuria, altered serum creatinine, obesity, HTA and MD2 were frequent 
findings in our campaign. This kind of screening, with the support of a computerised decision 
model, is useful in the identification of people at risk of developing CKD.
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Computerized Decision Model for Screening Population at Risk of Chronic 
Kidney Disease  Edgard Pais,1 Ricardo Carrasco,2 Felipe Maldonado,2 Mercedes 
Manso.2  1CASR Paediatric and Adult Nephrology Center, Complejo Asistencial 
Dr. Sotero del Rio, Santiago, RM, Chile; 2Biomedical IT, Nefrodialisis San 
Lucas, Santiago, RM, Chile. 


The World Kidney Day arises as an initiative to become aware of the risk of developing 
chronic kidney disease (CKD). From this subject, for second year in a row, a screening 
procedure was performed in order to identify those at risk.


In order to speed up the data analysis, classify and correlate clinical information with 
laboratory results, as well as standardize the analysis criterion for the selected variables, a 
computerized decision model was designed.


This method is divided in three stages: First, building a web interface supported by an 
Apache server, developed in PHP (Hypertext Preprocessor) language, which allows digital 
collection of data and entrance of laboratory testing in a SQL (Structured Query Language) 
data base. Second, defining and establishing entry variables; and finally, developing a 
decision algorithm in PHP that can generate conclusions and recommendations from the 
screening.


Based on evidence available, categories were established for laboratory testing (relevant 
– secondary), risk factors (age, gender, Hypertension, Type 2 Mellitus Diabetes, smoking), 
history of personal and familial renal diseases and blood pressure over 140/90 mm Hg; in 
order to classify patients into four categories: not suggestive of renal disease, non conclusive, 
at risk of developing kidney disease, and suggestive of kidney disease.


The computerised model identified 91 individuals (8%) as suggestive for kidney disease, 
and 221 (21%) were determined at risk of developing kidney disease. The application 
of this algorithm replaced the “operator dependant” variable through a single automatic 
channel. The patients suggestive of having kidney disease were enrolled in an additional 
confirmation study.


The use of this kind of model proves to be a fast and effective alternative for data 
analysis in campaigns with large number of participants that require a fast answer to the 
population about the results obtained.
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Increased Prevalence of Chronic Kidney Disease in Subjects Undergoing 
Coronary Angiography in Korea  Ha Na Yang, Sun Chul Kim, Hye-Won 
Kim, Myung-Gyu Kim, Sang-Kyung Jo, Won Yong Cho, Hyoung Kyu Kim.  
Department of Nephrology, Korea University Hospital, Seoul, Republic of 
Korea. 


The prevalence of CKD is increasing worldwide and is recently reported to be up 
to 13.7% in general population in Korea according to a recent report by Korean Society 
of Nephrology (KSN). Old age, hypertension, or diabetes are well known risk factors of 
CKD. Subjects undergoing coronary angiography(CAG) are thought to have multiple 
cardiovascular risk factors and using contrast media in these population might have an 
adverse effect on their kidney function. The purpose of this study was to investigate 
prevalence of CKD in subjects undergoing CAG. Six hundred six subjects who underwent 
CAG were included and prevalence of CKD was estimated by using K/DOQI guideline with 
MDRD equation. Coronary artery disease was defined as one or more significant stenosis 
(50% or more) at CAG. The prevalence of CKD was 21.5% (n=130). Further classification 
revealed that the prevalence of CKD stage I-V was 2.3% (n=14), 5.1% (n=31), 10.9% 
(n=66), 1.3% (n=8), and 1.8% (n=11) respectively. The proportion of old age, hypertension 
and diabetes were 43.2% (n=262), 48.5% (n=294) and 24.4% (n=148). The prevalence of 
coronary artery disease was not different between two groups with or without CKD. In 
conclusion, the prevalence of CKD in subjects who undergo CAG is significantly higher 
than that in general population (21.5% vs 13.7%). It is more prominent in advanced CKD 
(CKD stage 3 or more) (14% vs 5.0%). It seems to be related with higher proportion of 
old age, hypertension and diabetes in those subjects that are known to be risk factors of 
CKD. Subsequently, using contrast media to these population might carry higher risk of 
developing contrast induced acute kidney injury. More attention to assess kidney function 
before CAG in these population is needed.
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Performance of the Cockcroft-Gault Equation in Stage 1-2 CKD and 
Healthy Individuals: A Systematic Review  Jocelyn S. Garland,1 William F. 
Clark,2 Rita S. Suri,2 Louise M. Moist,2 Amit X. Garg,2 Christine A. White.1  
1Medicine, Queen’s University, Kingston, ON, Canada; 2Medicine, University 
of Western Ontario, London, ON, Canada. 


The Cockcroft-Gault (CG) equation estimates creatinine clearance, which in turn is 
used to estimate glomerular filtration rate (eGFR). The performance of the CG equation in 
individuals with none to mild chronic kidney disease (CKD) is uncertain. We performed 
a systematic review of studies evaluating the CG equation in those with normal reanl 
function and in those with Stage 1 and 2 CKD. We searched the databases MEDLINE and 
EMBASE from 1966 and 1980 respectively until February 2009. MOOSE criteria guided 
the search strategy and article selection (Stroup D et al, JAMA, 2000). The search yielded 
35 studies whose participants had mean or median GFR greater than 75ml/min/1.73m2. 
Multiple methods were used to measure GFR (mGFR), the most common being urinary 
inulin clearance (n= 11 studies), followed by urinary iothalamate clearance (n= 7 studies). 
The median sample size was 92 participants (interquartile range 40 to 254), and the median 
age was 45 (interquartile range 41 to 53.5). Studies included data to determine the bias 
(mean/median difference between eGFR and mGFR), but only 9/35 included accuracy data 
(percent of GFR estimates within 30% of mGFR).
Performance of the Cockcroft-Gault Equation in Stage 1&2 CKD and Healthy Populations
Equation no of studies mean bias range median bias range 30% accuracy
Cockcroft Gault 35 -31 to 14 -16 to 3.4 28 to 92.4
CG (1.73m2 BSA) 21 -24 to 14 0 to 3.2 56 to 88
mean/median bias difference per 1.73 m²BSA


In stage 1,2 CKD and healthy populations, a wide range of bias, both over and under 
estimates, was apparent, and the applicability of the CG equation for general use in such 
populations is unclear. Only three studies evaluated the performance of eGFR equations in 
the elderly (> age 65) whose demographic comprises a significant proportion of prevalent 
CKD. Inconsistencies in adjusting for 1.73m2BSA, differences in study populations and 
reference GFR standards, lack of study in the elderly population, and variations in serum 
creatinine assay calibration may account for discordant findings.
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Performance of Cockcroft–Gault and MDRD Formulas in Patients with 
Uneven Split Renal Function  Jing Xiao, Zhen-xing Zhang, Bi-ying Si-tu, 
Xiao-li Zhang, Zhi-bin Ye.  Department of Nephrology, Huadong Hospital, 
Fudan University, Shanghai, China. 


Objective The performance of Cockcorft-Gault (CG) formula and simplified 
Modification of Diet in Renal Disease (MDRD) formula in patients with uneven split renal 
function is barely studied. The present study is to examine the performance of these two 
formulas when compared with the measured glomerular filtration rate (GFR) examined by 
Technetium-99m diethylenetriaminepentaacetic acid (99mTc-DPTA) technique in patients 
with uneven split renal function.


Methods Two-hundred and forty-three patients with chronic kidney disease (CKD) 
were divided into four groups according to the percentage of their lower split renal GFR to 
the total GFR as measured by 99mTc-DPTA technique. R value represented this percentage 
and the four groups were: R<30%, 30% ≤ R<40%, 40% ≤ R<45% and 45% ≤ R ≤50%.


Results Of all the 243 patients, 34 cases (14.0 %) were in R<30% group, 32 cases (13.2 
%) were in 30% ≤ R<40% group, 52 cases (21.4%) in 40% ≤ R<45% group and 125 cases 
(51.0%) in 45% ≤ R ≤ 50% group. No statistical difference of age, height, body weight, 
serum creatinine and measured GFR was observed among all four groups. CG formula 
showed bias in 30% ≤ R<40%, 40% ≤ R<45% and 45% ≤ R ≤ 50% groups with mean 
differences of -8.89ml/(min•1.73m2), -10.40 ml/(min•1.73m2), and -8.57 ml/(min•1.73m2), 
respectively (P < 0.05).In R<30% group, CG formula did not show bias with the mean 
difference of 0.58 ml/(min•1.73m2) (P > 0.05). The bias of CG formula correlated negatively 
with R value in linear correlation analysis (r = -0.1476, P= 0.0214), but not in multiple 
regression analysis (P = 0.2735 and R was excluded). MDRD showed no bias in all four 
groups with the mean differences of -1.78ml/(min•1.73m2), -3.25ml/(min•1.73m2), -2.62ml/
(min•1.73m2) and 0.14ml/(min•1.73m2), respectively. The bias of MDRD formula was not 
correlated with R value in linear correlation analysis with r = -0.0190 (P = 0.7682).


Conclusion The present data further validate the use of the MDRD equation in CKD 
patients with uneven split renal function but suggest that CG formula tends to be affected 
by uneven split renal function and underestimate the total GFR.
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Prevalence of Chronic Kidney Disease and Its Predictors in Heart 
Transplant Recipients and Kidney Allograft Repicients  Jacek S. Malyszko,1 
Piotr Przybylowski,2 Jolanta Malyszko,1 Michal Mysliwiec.1  1Nephrology and 
Transplantology, Medical University, Bialystok, Poland; 2Cardiac Surgery, 
Jagiellonian University, Cracow, Poland. 


Patients with cardiovascular disease have often impaired kidney function, while on 
the other hand cardiovascular disease is the single best predictor of mortality in patients 
with chronic kidney disease. Studies have shown that a GFR <60ml/min is a harbinger of 
premature cardiovascular death.


The aim of the study was to assess the prevalence of chronic kidney disease and its 
predictors in heart transplant recipients-OHT using estimated GFR according to simplified 


MDRD, Cockcroft-Gault or creatinine clearance (24 hours urine collection) in a cohort 
of 164 prevalent OHT. In addition, comparison with 160 prevalent kidney transplant 
recipients-Tx was performed.


Normal serum creatinine was observed in 46% patients. Mean GFR was 62.92±31.04 
ml/min (Cockcroft-Gault formula), 55.38±26.74 ml/min (MDRD) and 62.62±35.61 ml/min 
(creatinine clearance). According to Cockcroft-Gault formula stage 3 CKD was diagnosed 
in 39.5% and stage 4 CKD was diagnosed in 8.6%. According to MDRD formula stage 3 
CKD was found in 64.8% and stage 4 in 17.3% patients. According to creatinine clearance 
stage 3 CKD was found in 85.1% and stage 4 was found in 13.0% patients. Clinically 
significant CKD (GFR<60ml/min) was found in 38.3%-83.3% depending on the formula 
used. Kidney function correlated in univariate analysis with haemoglobin, RBC count, age, 
time after transplantation, ejection fraction, NT-proBNP, NYHA class use of calcineurin 
inhibitors. In multiple regression analysis predictors of kidney function (GFR) were age, 
time after transplantation, and haemoglobin explaining the 51 % of variation of GFR in 
this group. In Tx mean eGFR was similar to OHT, and prevalence of eGFR below 60 ml/
min was also similar.


The prevalence of CKD is extremely high in heart transplant recipients. Evaluation 
of renal function is important in order to select the appropriate strategy to reduce the 
cardiovascular risk. In Tx prevalence of eGFR <60 ml/min is relatively high despite 
“successful” transplantation and this should be taken into account as a risk factor for 
cardiovascular complications.
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Efficacy of Two Different Plasma Volume Expansion/Vasoconstriction 
Regimens Compared to TIPS in Patients with Hepatorenal Syndrome in 
Patients Waiting for Liver Transplantation  G. Junge, J. Klupp, J. Pratschke, 
P. Neuhaus, P. Reinke, U. Frei, L. Schewior.  Universitaetsmedizin Berlin 
Charite. 


Background HRS is a reversible renal failure which occurs in pts with advanced 
liver disease and portal hypertension and is characterized by a marked decrease in GFR 
and RPF in absence of other identifiable causes. Vasodilation theory is currently the most 
accepted hypothesis to explain the pathogenesis. In decompensated cirrhotics, probability of 
developing HRS is 8-20%/yr and increases to 40% at 5 yrs. Ideal treatment is LTx. However, 
there is an urgent need for effective alternative tx to increase surv chances for pts until 
LTx can be performed. Interventions that have shown some promise are vasoconstrictors in 
splanchnic circulation and TIPS. Main objective was to compare efficacy of two different 
regimens (albumin/terlipressin resp HES/terlipressin both w/wo midotrine) against TIPS 
whereas eGRF was considered as primary efficacy endpoint. Pts/Tx Dx of HRS was based 
on criteria, as proposed by International Ascites Club. Only pts with ESLD on the waiting 
list for LTx were eligible to be enrolled. Pts were assigned to tx arms and randomized w/
wo midotrine. Volume/vasoconstrictor tx lasted for 10d, mitodrine was continued; follow 
up for 90d. Results
Demographics at baseline
group [n] age [yrs] MELD crea [mg/dL] eGFR [mL/min] MAD [mmHg] COP [mmHg]
IIa 20 47.4 26 2.8 24 93 16
IIb 15 48.2 27 3.1 21 94 15.8
IIc 10 51.5 23 2.7 25 94 16.4
IIa (albumin/terlipressin); IIb (HES/terlipressin); IIc (TIPS)
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A Retrospective Observational Study on the Use of Capecitabine in Patients 
with Chronic Kidney Disease Stage 3-5 and End Stage Renal Disease  Kenar 
D. Jhaveri,1 C. Flombaum,2 I. Glezerman,2 M. Shah,3 S. Latcha.2  1Nephrology, 
Cornell University; 2Nephrology, Memorial Sloan Kettering Cancer Center; 
3Medical Oncology, Memorial Sloan Kettering Cancer Center, New York, NY. 


Introduction: Capecitabine (Xeloda) is an orally administered precursor of 5 deoxy-5-
fluorouridine, which is a preferentially activated to 5-fluorouracil in tumors. It is used in 
the treatment of colon, gastric and breast cancers. Based on a single Phase II trial, which 
included a total of 4 patients with severe renal impairment, defined as GFR< 30cc/min, the 
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manufacturer issued a dear doctor letter contraindicating the use of capecitabine. Patients 
with severe renal impairment had a high rate of grade 3 and 4 adverse events(AE) and 
tolerated shorter treatment durations.


Methods: We retrospectively studied charts of 12 patients with a GFR<30cc/min, 
including 3 patients on hemodialysis(HD). Clinical, laboratory data and physician graded 
toxicity grading were collected. Toxicities were graded for all categories based on national 
cancer institute common terminology criteria (CTC) for adverse events (range 0-4).


Results: The patients received capecitabine for median duration of 2.5months (1-24 
months). The mean serum creatinine at the time of initiation of drug administration was 
2.2mg/dl (1.8-3.5 mg/dl) and mean GFR was 22cc/min(8-29cc/min). The initial dose of 
capecitabine ranged from 650-2500mg/m2. Half of the patients received the drug orally 
for 2 weeks, followed by 1 week rest period, given in 3-week cycles. Half of all patients 
required dose reduction. Dose reductions ranged from 25-50% of the total starting dose. 
While few grade 1 and 2 AE were noted, no grade 3-4 AEs were noted in any of the patients. 
The three HD patients in our study received the longest duration of treatment and tolerated 
the drug with no significant grade 3 or 4 AEs.


Conclusions: We conclude that, with close monitoring of their clinical and chemical 
data, capecitabine can be safely administered to patients with moderate and severe renal 
impairment, including patients on hemodialysis.
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In-Hospital Outcomes with Thrombolytic Therapy in Chronic Kidney 
Disease Patients Presenting with Acute Ischemic Stroke  Varun Agrawal, 
Baroon Rai, Jonathan Fellows, Francis Dumler, Peter McCullough.  William 
Beaumont Hospital, Royal Oak, MI. 


Background: Thrombolytic therapy is an effective treatment modality for acute 
ischemic stroke within three hours of symptom onset. Its safety and efficacy have not been 
studied in patients with chronic kidney disease (CKD), who are known to have abnormalities 
in coagulation and platelet function.


Methods: We studied all patients who consecutively received protocol-driven 
thrombolytic therapy for acute ischemic stroke at our hospital from October 2005- January 
2009 (n=74). Intravenous alteplase was administered to patients deemed eligible by National 
Institute of Health criteria. We studied associations between CKD (estimated glomerular 
filtration rate <60ml/min/1.73m²) and in-hospital outcomes: intracranial hemorrhage (ICH), 
poor functional status (modified Rankin score 3-6) and death.


Results: Mean±SD age was 66.4±16.9years with 39 (52.7%) men and 46 (62.2%) 
Caucasian. Twenty patients (27.0%) had CKD including four patients on dialysis. CKD 
patients were older (74.4±12.9 years vs. 63.4±17.3 years, p=0.012) with a higher prevalence 
of diabetes (50% vs. 22.2%, p=0.020) and coronary artery disease (55% vs 25.9%, p=0.019) 
than non-CKD patients. Presenting stroke severity, blood pressure and time to alteplase 
were similar in the two groups. Symptomatic ICH occurred in two patients without CKD. 
Asymptomatic and symptomatic ICH considered together showed no difference in these 
event rates (20% in CKD vs 11.1% in non-CKD, p=0.321). There was no difference in poor 
functional status (70.0% in CKD vs. 57.4% in non-CKD, p=0.324) or in-hospital death 
outcomes (10.0% in CKD vs. 7.4% in non-CKD, p=0.717). Multivariate logistic regression 
analysis revealed no association between CKD and inhospital outcomes, while increasing 
age was associated with poor functional status [odds ratio 1.03(1.00-1.06), p=0.047].


Conclusions: Presence of CKD in patients receiving thrombolytic therapy for acute 
stroke is not associated with increased ICH, poor functional outcome or death. Our study 
suggests that thrombolytics should not be withheld for use in appropriately selected patients 
with renal dysfunction.


Disclosure of Financial Relationships: nothing to disclose 


PUB561 


Numeracy Skills in CKD: Correlates and Outcomes  Khaled Abdel-Kader, 
Mary A. Dew, Christos Argyropoulos, Mamta Bhatnagar, Irina Karpov, Galen 
Switzer, Mark Unruh.  Renal-Electrolyte Division, Department of Psychiatry, 
and Department of General Internal Medicine, University of Pittsburgh, 
Pittsburgh, PA. 


Purpose: Health care providers often communicate the risks and benefits of treatments 
using frequencies, percentages, or proportions. However, many patients lack the skills 
needed to interpret this information to make informed health choices. We assessed numeracy, 
the capacity to use and comprehend numbers, in a cohort of CKD patients. We then examined 
the associations of numeracy with health care use.


Methods: We performed a prospective cohort study of 187 patients with ESRD or 
CKD stage 4-5. Patients completed a three-item numeracy test and were assessed for type 
of hemodialysis access and kidney transplant use.


Results: Over 50% of our sample answered 1 or fewer questions correctly on the 3-item 
numeracy test. Although greater age (OR 0.98 [0.96-1.00]), African-American race (OR 0.50 
[0.24-1.01]), and unemployed status (OR 2.56 [1.21-5.46]) were independently associated 
with lower numeracy skills, numeracy deficits were prevalent in every subgroup.


Health Access Use and Numeracy Score (unadjusted)
% with Numeracy Score χ² or Fisher’s exact test
0 1 2 3


Dialysis Modality (N=112)† 5.5
PD (N=21) 5 29 43 24
HD (N=91) 23 34 31 12
Hemodialysis Access (N=86)‡ 2.1
AVF/AVG (N=74) 24 34 32 10
Catheter (N=12) 25 33 25 17
Transplant Status (N=187) 10.7*
Transplanted or wait-listed (N=118) 15 29 31 25
Not transplanted or listed (N=69) 25 39 29 7
†ESRD patients only. ‡HD patients only. *P=0.01 


Higher numeracy was associated with receipt of a transplant or active wait list status. 
In logistic regression analyses adjusted for demographics and length of follow-up, higher 
numeracy demonstrated an association with receipt of a transplant or active waiting list 
status (P=0.047).


Conclusions: Poor numeracy skills are common in patients with advanced CKD and 
ESRD. Clinicians caring for these patients should consider using visual aids to enhance 
communication and overcome limited numeracy skills. Poor numeracy may be part of a 
constellation of barriers to receipt of a kidney transplant; additional research is needed to 
further explore this relationship.
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Pneumonia Outcomes in Patients with End Stage Renal Disease on 
Angiotensin Converting Enzyme Inhibitor  Rupam Ruchi,1 Matthew 
Whitbeck,1 Sanjeev Kumar,2 Milagros Zegarra.3  1Internal Medicine, Wayne 
State University; 2Anesthesiology, Wayne State University; 3Nephrology, Wayne 
State University. 


Objective: This study was conducted to investigate the effects of ACE-I on outcomes 
of pneumonia in patients with ESRD on maintenance dialysis


Methods: We conducted a retrospective study on 143 patients with ESRD on 
maintenance dialysis for at least 3 months, admitted and discharged with a diagnosis of 
pneumonia. Patients >89 years of age, with HIV, active malignancy, or whose complete 
records were not available were excluded. Using electronic medical records, data was 
obtained regarding their home medications and patients were divided into two groups based 
on whether they were on ACE-I (group A, n=59) or not (group B, n=84). Data regarding 
their demographics, co-morbidities, current smoking, alcohol use, antibiotic therapy, 
microbiological spectrum, severity of pneumonia (by pneumonia severity index, PSI), 
length of hospital stay and in-hospital mortality was collected and analyzed.


Results: 87.4% of the population was African American. The two groups were 
statistically comparable with respect to their demographics (except race), co-morbidities 
and microbiological profile. The mean age of patients in group A was 56.7 ± 16.5 yrs (range: 
27-88) with 57.6 % being males, the mean age in group B was 60.6 ± 14.1 yrs (range: 
19-85) [p=0.1] with 47.6% being males [p=0.2]. Significant differences were observed in 
the two groups with respect to severity of pneumonia and length of hospital stay, with the 
mean PSI in group A being 99.3 ± 3.57 (95% CI 92.1-106.4) as compared to 110.7 ± 3.6 
(95% CI 103.5-117.9) in group B [p=0.03], and the mean length of hospital stay being 5.8 
± 0.68 days (95% CI 4.4-7.2) in group A as compared to 8.9 ± 0.87 days (95% CI 7.2-10.7) 
in group B [p=0.009]. In hospital mortality was 6.8% in group A patients and 11.9% in 
group B, however the difference did not reach significance [p=0.3].


Conclusions: Use of ACE-I in ESRD patients on maintenance dialysis is associated 
with a significant reduction in length of hospital stay and severity of pneumonia. This study 
also demonstrates the beneficial effect of ACE-I in a predominantly African-American 
population.
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Darbepoetin vs EPO Alfa in Treatment of NKF Class IV CRF Patients 
Related Anemia: Effects on Cardiovascular Performance Related to 
Achievement of Hemoglobin Target Levels  Luca Di Lullo, Carmela Comegna, 
Floccari Fulvio, Giuseppe Roberto Iannacci, Polito Pasquale.  Department of 
Nephrology and Dialysis, S. Giovanni Evangelista Hospital, Tivoli, Roma, 
Italy. 


BACKGROUND. Cardio – renal syndrome is a common feature in Chronic Kidney 
Disease since in early stages. It’s due to secondary anemia that leads to left ventricular 
hypertrophy, hypertension and chronic ischemic disease in CKD patients.


AIM. Aim of the study was to evaluate impact of two therapeutic schemes both on 
hemopoietic and cardiac assessment.


PATIENTS AND METHODS. We have enrolled one hundred Stage IV CKD patients 
aged between 45 and 62. Forty of these patients were hypertensive on calcium – blockers 
therapy and/or doxazosin; no diabetic patients have enrolled. All patients underwent on 
preliminary screening including blood count tests, iron pattern, evaluation of renal (CrCl) 
and cardiac (LVEDV, LVESV, EF, SF, RVEDV, RVESV, pro – BNP levels) function, and 
after randomized in two groups. First group was treated with EPO alfa (2000 UI TIW), 
the second one with Darbepoetin (20 mcg QW - ratio 1:300). All patients were followed 
for one year.


RESULTS. Both groups have reached hemoglobin target levels according to 
International guidelines, with a significant distinction: while EPO alfa group showed 
a non – linear trend in hemoglobin raising levels, Darbepoetin group had a linear one. 
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For whom to concern cardiac performance, we obtained significant results both on left 
ventricular end diastolic parameters and ejection fraction with better results in Darbepoetin 
group that showed a 4.8% increase in Ejection Fraction after one year treatment period, 
while EPO alfa group showed a 2.8 %. We have not found any difference about pro – BNP 
changes and right ventricular function. Mean blood pressure did not raised above 135/85 
mmHg in all patients.


CONCLUSION. Our data showed that anemia correction is topical to improve 
cardiovascular performance and both therapeutic schemes reach this goal. We have also 
pointed out that Darbepoetin therapy leads to better results in improving left ventricular 
function, ascribing this effect to Darbepoetin molecular action s on hemopoietic function 
(linear trend in hemoglobin raising levels).
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Recession Provokes Increased New York Municipal Hospital Emergency 
Room Visits by Uninsured Maintenance Hemodialysis Patients  Mary C. 
Mallappallil, Eli A. Friedman, Vivek Veerapaneni, Moro Salifu.  Division of 
Nephrology, State University of New York at Brooklyn, Kings County Hospital, 
New York, NY. 


Ethical Stresses occur when patients lacking insurance coverage for maintenance 
hemodialysis (HD) are refused further treatment after initiation of HD and are referred for 
continuing HD to emergency rooms (ER)of Municipal Hospitals as “emergencies”. We 
present four patients who were recently seen in May 2009 at Kings County Hospital Center 
(KCHC) in Brooklyn, New York.


Case 1. CP, a 47 year old black man from Barbados with HTN, chronic kidney disease 
(CKD) was initiated on HD at a community hospital, then told to report to a city hospital 
for further chronic dialysis due to lack of medical insurance. He was dialyzed twice at 
KCHC and returned to the referring hospital after discussion with administrators at the 
referring hospital.


Case 2. AJ a 44 year old black man with CKD, referred from the same non-municipal 
hospital as case 1 for long term HD to our ER. After five HD at KCHC, he returned to the 
referring hospital, following discussion with its administration.


Case 3. BR, a 41 year old black man with HTN and type 1 diabetes mellitus receiving 
chronic HD for 10 years at a unit in New York City reported to the KCHC ER 4 times for 
HD due to lack of insurance until he was re-acceptance at his former unit.


Case 4. MR, a 55 year old balck woman, from Trinidad with CKD, CAD, HTN, DM 
type 2 and a CVA who received maintenance HD elsewhere for 3 weeks was instructed to 
go to a municipal hospital system for maintenance HD due to a lack of insurance. After 3 
HD sessions at KCHC, the patient was accepted at a nearby HD facility.


Discussion: The above illustrates an unfavorable trend in an economic recession with 
hospital discharges occur with ambulatory, uninsured, uremic patients being sent to City 
hospital ER for chronic HD. Other than lacking medical insurance, patient behaviour did not 
contribute to the problem. We provided HD for these chronic patients until their long term 
care was arranged. A stipulated policy, based on local law, defining management of uninsured 
patients should be posted in ERs and nephrology areas of each hospital regarding HD.
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Continuous Furosemide Drip Induces Significant Diuresis without Altering 
Renal Function in CKD Patients  Jafar Al-Said, Shobhana Nayak.  Nephrology, 
Bahrain Specialist Hospital, Manama, Bahrain. 


Patients with CKD often require loop diuretics to reduce the fluid retention. However 
induced diuresis could lead to renal hypoperfusion. This could worsen renal failure by 
causing prerenal insult which could be noticed as an increase in serum urea and creatinine. 
We tested the effectiveness of giving Furosemide in small continuous 24hour IV drip in 
doses of 1-2 mg/kg/day to CKD patients on the degree of diuresis, changes in blood pressure 
and alteration in Urea and Creatinine. In a retrospective analysis, CKD patients stages II, 
III, and IV, who were given Furosemide (Lasix), as continuous IV drip, were identified. 
Effective diuresis was measured by: daily urine output, maintaining negative 24hours fluid 
balance, deceasing level of edema leading to weight reduction. The alteration in the average 
24 hours systolic and diastolic BP was evaluated. Changes in urea, creatinine, Na+, and 
K+ were estimated too. Total number of patients was 10. Mean age was 61 years (SE 3.8). 
Half of the patients were males. Six patients were CKD stage IV, 2 were stage III, and 2 
were stage II. All had diabetes. Eight had HTN, one had heart failure, and 2 had ischemic 
heart disease. Mean duration of therapy was 5.5 days. Continuous IV Lasix drip was given 
over 24hours. Median dose was 70mg (range 40-200mg) per day.


Mean urine output was 1745ml/day (SE124ml). Mean daily fluid intake/output balance 
was negative by 1414.7ml (SE126.8ml). There was a significant reduction in the patients 
weight by the end of therapy with a mean of 3.5kg (SE1.2) p= 0.018, over an average of 
5.5days. In spite of the negative balance achieved there were no significant alterations in 
24 hours systolic and diastolic BP over the treatment period. Serum urea, Cr, and K did 
not change. Serum Na increased at the end of the treatment by 1.9meq/l. (SE 0.7) p= 0.02. 
There was no significant correlation between the doses of Lasix, the duration of the IV 
drip, or the amount of the wt loss. Significant correlation was found between the increased 
serum Na and diastolic BP before starting treatment p0.01. R2 0.58.
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Ten-Year-Observation Study of 350 Non-Diabetic Nephropathy Patients  
Naoto Inaba, Akiko Yoshida, Yoshitaka Maeda, Tatsuo Shiigai.  Internal 
Medicine, Toride Kyodo General Hospital, Toride, Tokyo, Japan. 


Background
Several risk factors for progression of chronic kidney disease (CKD) have been counted 


by relatively short observation studies. We retrospectively surveyed CKD patients with 
the period of 10 years or longer to determine other risk factors for developing end-stage 
renal disease.


Methods
We examined 350 non-diabetic nephropathy patients with less than 60 ml/min/1.73m2 in 


estimated glomerular filtration rate. They had been received the treatments according to the 
guideline established by Toride Kyodo General Hospital. All patients were stratified to two 
groups in each factor, except proteinuria, by the normal range based on the guideline. For 
the factors, not shown on the guideline, patients were stratified to two groups by their mean 
value and for the proteinuria, we divided into three groups (≥ 1 g/day; 1 ∼ 0.5 g/day; < 0.5 
g/day;). With the endpoint of requiring renal replacement therapy or death, we conducted 
a multivariate analysis using Cox proportional hazard model in a stepwise fashion.


Results
The independent associations with the end point were identified for male (adjusted 


hazard ratio [HR], 2.018; 95 % confidence interval [CI], 1.167-3.489), serum uric acid > 
6.7 mg/dl (HR, 1.672; 95 % CI, 1.087-2.574), serum bicarbonate < 20 mmol/l (HR, 2.815; 
95 % CI, 1.405-5.642), serum phosphate > 4.8 mg/dl (HR, 3.002; 95 % CI, 1.379-10.332), 
proteinuria (HR 3.775; 95 % CI, 1.379-10.332; ≥ 1 g/day vs < 0.5 g/day), hemoblobin level 
< 11 g/dl (HR, 1.732; 95 % CI, 1.030-2.934), and systolic blood pressure > 137.6 mmHg 
(HR, 1.752; 95% CI, 1.095-2.804).


Conclusions
Not only blood pressure and proteinuria, but serum level of uric acid, bicarbonate, 


phosphate, and anemia will be other candidates for targets in treating CKD.
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Pregnancy in Dialysis Patients: An Evidence Based Possibility?  Anne 
Conijn,2 Giorgina B. Piccoli,2 Valentina Consiglio,2 Elena Vasario,1 Rossella 
Attini,1 Maria C. Deagostini,2 Salvatore Bomtempo,2 Tullia Todros,1 Elisa 
Manente.2  1OIRM S. Anna, University of Medicine, Turin, Italy; 2Discipline 
Mediche e Biologiche, University of Medicine, Orbassano, Torino, Italy. 


Introduction
A successful pregnancy is rare on dialysis. The results attained with higher dialysis 


efficiency and with the diffusion of dialysis in different cultural and religious settings are 
changing the panorama. Aim of the study was to systematically review the recent literature 
(2000-2008) on pregnancy on dialysis.


Methods.
Medline on OVID 1998-2008 was searched, employing Mesh and free terms on 


pregnancy and chronic kidney disease or dialysis; limits added: human, English, period of 
publication. To minimize publication bias, case reports were excluded. The final selection 
and the extraction of data were performed in duplicate.


Results
Out of 2840 references, 241 full-text were retrieved; 8 fulfilled the selection criteria; 


2 were added from reference lists. In the 10 studies (9/10 monocentric), 90 pregnancies 
were observed in 82 patients; cases range: 5-15. One study was from USA, 4 from Europe, 
3 from Asia, 1 from Turkey, 1 from Saudi Arabia.


The studies were non-homogeneous for definition of outcomes, duration (2-16 years), 
period (1988-1998 to 2000-2006), age (25-35 years), and support and dialysis therapy. 
Daily dialysis is most frequently employed; type of treatment, membranes and blood 
flows varied widely. Hypertension and anaemia are frequent concerns for the mothers. 
Intrauterine deaths, hydramnios and small-for-gestational-age or preterm babies were 
frequent. The possibility of a healthy offspring ranged from less than 50% to 100% no 
series had more than 20 pregnancies.


Conclusions
Evidence on pregnancy in dialysis patients is non-homogeneous. However, the growing 


number of reports from all over the world and the improving results suggest reconsidering 
our counselling policy, only rarely including pregnancy in dialysis patients.
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Pregnancy in Chronic Kidney Disease. A Systematic Semantic Revision  
Anne Conijn,1 Rossella Attini,2 Elena Vasario,2 Federica Damico,1 Valentina 
Consiglio,1 Maria C. Deagostini,1 Salvatore Bontempo,2 Tullia Todros,2 Giorgina 
B. Piccoli.1  1Scienze Cliniche e Biologiche, University of San Luigi, Orbassano, 
Torino, Italy; 2Medicina Materno Fetale, OIRM S Anna, Torino, Italy. 


Introduction. Chronic Kidney Disease (CKD) was recently recognized as a growing 
health care problem, affecting around 3% of women of childbearing age. The redefinition 
of CKD (K/DOQI 2000) focused attention on the initial, often underdiagnosed stages of 
the disease.


Aim. To systematically review the literature from 2000 to 2008 on the outcomes of 
pregnancy in CKD to account for the new definitions of CKD.


Methods. Medline on OVID searched in November 2008, employing MESH and free 
terms on pregnancy and CKD. Limits: human, period (2000-2008), English language. Only 
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studies observing at least 25 pregnancies were considered. The bibliographic search, abstract 
screening, final selection and data extraction were performed in duplicate.


Results. Out of 2840 references, 241 full texts were retrieved; 21 studies fulfilled the 
selection criteria; 4 papers were added from reference lists. 3151 pregnancies in 2868 
patients were observed. The results are scattered. Heterogeneity is present in all fields, 
including preeclampsia, hypertension and progression of kidney disease. No study refers 
to the international K/DOQI definitions of renal diseases and no two studies use the same 
subcategories. Ranges in outcomes are very wide: cesarean delivery (none to 89%), preterm 
delivery (1%- 85%) and stillbirth/neonatal death (0- 23%) in selected groups. The reporting 
of perinatal outcomes also varies, with only 12 papers reporting on Small for Gestational 
Age (SGA) or intrauterine growth restriction (IUGR), 1 on APGAR scores. Nine studies 
supplied no information on concomitant therapy; 9 did not report on control policies. 
Heterogeneity of definitions is a basic reason for the scattering of the results.


Conclusions. There is a strong need to unify definitions and cut-off points to allow 
evidence-based preconceptional counseling for CKD patients.
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PD-Patients Expressions of Tiredness  Pia Yngman-Uhlin,1,2 Maria 
Friedrichsen,3 Sussanne Börjeson,1 Anders Fernström,2 Ulla Edéll-Gustafsson.1  
1Dept. of Medical and Health, Nursing Science, Linköping University, Linköping, 
Sweden; 2Dept. of Nephrology, University Hospital, Linköping, Sweden; 3Dept. 
Social and Welfare Studies, Linköping University, Linköping, Sweden. 


Aim:
The purpose of this study was to describe the experiences of tiredness linked to poor 


sleep in patients on peritoneal dialysis treatment.
Design and methods:
In this study a qualitative phenomenological study design was used according to 


Giorgi (1985). A purposeful sample of 8 women and 6 men were interviewed. The verbatim 
transcriptions of the interviews were thereafter analysed through 4 systematic steps.


Findings
The patients in this study described how they had to face several disabilities related 


to the tiredness attributed to loss of sleep. Tiredness was a mentally and bodily located 
sensation. The mental tiredness was experienced as more dominant than the physical 
tiredness. The tiredness affected activity and sleep behaviour, mainly in a negative way. 
Consequences in everyday life were recognised as decreased energy and ability to stay 
focused, stress, worry, unstable temper and physical weakness. To deal with the tiredness 
three varieties of strategies were identified; struggling and taking control, resigning or 
accepting the situation. The patients descriptions are illustrated as a circular organized 
structure (Fig 1) ”Circling around in tiredness”. The structure can symbolize a day-to-day 
experiences or an ongoing process extended over time.


Conclusion:
To our knowledge this is the first qualitative study dealing with a new aspect of 


peritoneal dialysis treatment. Our study gives insights regarding disabilities related to sleep 
loss which can affect the patient’s self-care ability. Furthermore, we highlight the need for 
health care personnel to assess the impact of tiredness on life and the need for strategies 
to improve the patient’s situation.
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Do You Know If Your PD-Patient Sleeps Well?  Pia Yngman-Uhlin,1,2 Anders 
Fernström,2 Sussanne Börjeson,1 Ulla Edéll-Gustafsson.1  1Dept. of Medical 
and Health Sciences, Linköping University, Linköping, Sweden; 2Dept. of 
Nephrology, University Hospital, Linköping, Sweden. 


Aim
The aim of this study was to evaluate actigraphy registration combined with a sleep 


diary enabling an indirectly sleep assessment in two peritoneal dialysis patients.
Design and Methods
Sleep problems are highly prevalent in peritoneal dialysis patients. As preparation for 


a larger study a case-report was applied on two PD-patients, 80 and 62 years old (patient 
A and B). The two patients were assessed by actigraphy, Actiwatch (Minimitter®) and a 
sleep diary for 7 days. The actigraph is designed as a wrist-watch and is a comfortable 
device for home assessment during several days.


Results
Patient A had a regular diurnal rhythm compared to patient B (fig 1). The mean sleep 


duration assessed by actigraphy was longer for patient A (6.65 hours, range 6.25-7.24) than 
it was for patient B range (1.36 hours, range 0.01-5.40). The self-reported sleep duration 
from the sleep diary showed the same trend but with a longer mean sleep-duration compared 
to the actigraph (7.75 hours, range 7.30-9.0) (A) and (4.5 hours, range 3.0-6.0) (B). The 
frequency of mean wake bouts during the night were more prevalent for patient A (31, 
range 26-41) than it was for patient B (5, range 0-22).


Conclusion
Actigraphy combined with a sleep diary have the potential to evaluate sleep and detect 


disturbed sleep behaviour. This report shows that curves of activity and rest i.e. sleep 
pattern can easily be visualized to the patients. This might be an innovative assessment 
option in PD-patients whit such a high prevalence of sleep disturbances. The ambition is 
to prevent secondary risk factors attributed to lack of sleep. A larger study is required as 
well as intervention studies for individual sleep hygiene.
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Renal Function Recovery in Atheroembolic Renal Disease Requiring 
Dialysis  Yu Kyong Choi, Young-Hoon Kim, Jung Eun Lee, Woo seong Huh, 
Yoon-Goo Kim, Ha Young Oh, Dae Joong Kim.  Internal Medicine, Divison of 
Nephrology, Samsung Medical Center, Seoul, Korea. 


Objectives: Atheroembolic renal disease(AERD) is defined as deterioration of renal 
function caused by the occlusion of renal arteries, arterioles, and glomerular capillaries by 
atheromatous emboli. There have been few studies of clinical outcomes in patients with 
AERD requiring dialysis, especially in relation with dialysis modalities.


Methods: Clinical records of AERD patients diagnosed at our institution between May 
1998 and April 2008 were retrospectively analyzed. Inclusion criteria was: 1) acute renal 
failure occurring in elderly subjects with extensive atherosclerotic vascular disease, 2) 
simultaneous occurrence of ischemic changes to lower abdomen and extremities, including 
livedo reticularis, mottling, cyanosis or gangrene of the toes. The diagnosis was confirmed 
by skin biopsy in 3 and by cholesterol retinal deposits in 2 cases, and in the other 22 cases 
it was made on clinical assessment only.


Results: Among the 25 patients (23 male and 2 female) with AERD, 11 patients(44%) 
required renal replacement therapy. 7 patients were started on intermittent hemodialysis, 
3 patients on continuous renal replacement therapy and 1 patient on peritoneal dialysis. In 
3 patients peritoneal dialysis substituted for intermittent hemodialysis after a few weeks. 
All 3 patients on continuous renal replacement therapy died. All 4 patients on peritoneal 
dialysis, renal function recovered enough to withdraw renal replacement therapy (after 
145, 182, 222, 642 days). Among 4 patients on intermittent hemodialysis, renal function 
was recovered in only 1 patient.
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Conclusions: AERD requiring dialysis is associated with both high mortality 


rate(27.3%) and high recovery rate(45.5%) in the course of disease. Peritoneal dialysis 
could be the preferred treatment modality of AERD requiring dialysis.
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Nephrologist’s Changing Practice in Reported End-of-Life Decision 
Making: Impact of the Law  Bernard G. J. Hory,1 Bernard J. Canaud.2  1Dialysis, 
AIDER, Grabels, France; 2Dialysis Soins Intensifs, Hopital Lapeyronnie, 
Montpellier, France. 


Withdrawal from dialysis is a significant cause of mortality among dialysis patients, 
accounting for 6 to 22% of deaths. In France, 3 laws concerning end of life were published 
between 1999 and 2005. The aim of this study is to analyze the impact of these laws on 
clinical practice in end of life in a population of French nephrologists from the South of 
France.


Material and Methods:
First, we sent a preliminary survey to a focus group of 12 nephrologists with a long 


experience (mean >20 y) to detect a possible change in clinical practices after the appearance 
of 3 laws respectively published in 1999, 2002 and 2005. 7/12 nephrologists completed 
the survey. We analyzed the results considering 3 periods: before 1999 (P1), between 1999 
and 2005 (P2), and after 2005 (P3). We subsequently performed selective interviews in 4 
nephrologists concerning P3.


Results
Withdrawal or decrease of dialysis in end life patients was performed in 12 patients 


during P1 (8% of all deaths), in 20 patients during P2 (4%), and in 15 patients during P3 
(6,6%). During these 3 periods, the ratio withdrawal from dialysis versus decrease of the 
dialysis duration did not change (P1: 0.5; P2: 0.46; P3: 0.53).


Concerning the decision of withdrawal or decrease of dialysis duration during P1: 5 
nephrologists asked for the patient’s or the family’s will whereas 2 nephrologists said that 
they did not take into account this will. During P2, only one nephrologist made a decision 
without asking the family’s or the patient’s will. During P3, initiation of termination of 
dialysis was discussed by the nurses, the medical staff and the patient and/or his family 
in all cases except one.


Recently, 6/7 nephrologists answered that they usually give the patient information 
when possible and to his family and that they try to obtain the patient’s or family’s acceptance 
to withdraw or not. Nevertheless, both evaluation of quality of life and pain sensibility to 
main anlgesic drugs are important factors in this decision making.


Conclusion
We propose a model based on Kant’s ethic allowing a shared decision making in the 


appropriate withdrawal from dialysis.
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Sustained Phosphorus Control with Lanthanum Carbonate  Michael Smyth, 
Lynne Poole.  Shire Pharmaceuticals, Basingstoke, United Kingdom. 


Recently, Danese et al. showed that failure to maintain phosphorus control during 1 or 
more quarters in a 12-month period was associated with an increased risk of mortality in 
incident hemodialysis patients. The study highlighted the need to sustain reduced phosphorus 
levels as consistently as possible. Using available evidence, we evaluated how well the 
noncalcium-based phosphate binder, lanthanum carbonate, sustains phosphorus control. 
In a head-to-head, cross-over study, lanthanum carbonate reduced serum phosphorus from 
7.5 mg/dL at baseline to 5.7 mg/dL at week 2, and this level was maintained until the end 
of the study. Sevelamer reduced serum phosphorus from 7.3 mg/dL to 5.8 mg/dL at week 
2, but by week 4 this value had increased to 6.0 mg/dL. In a 2-year study involving over 
600 patients randomized to lanthanum carbonate, change in mean serum phosphorus from 
baseline (8.1 mg/dL) ranged from –1.6 to –1.7 mg/dL during the maintenance period (week 
7 to month 22). A 3-year study showed that the change from baseline in serum phosphorus 
in patients who received at least 152 weeks of lanthanum carbonate treatment (baseline: 
8.0 mg/dL) was –2.2 mg/dL after 1 year. This reduction was maintained and increased to 
–2.6 mg/dL in these patients. In a long-term assessment (n = 93), lanthanum carbonate was 
able to sustain reduced phosphorus levels for up to 6 years (Table 1). Given recent findings, 
data demonstrating the ability of phosphate binders to maintain reduced phosphorus levels 
in the long-term are of importance. Studies demonstrate that lanthanum carbonate sustains 
phosphorus control.
Table 1 Mean serum phosphorus levels during treatment with lanthanum carbonate for up to 6 years
Month Change in mean serum phosphorus from baseline, mean ± SD (mg/dL)
Baseline (n = 93) 7.8 ± 2.1
3 (n = 93) –2.3 ± 2.3
6 (n = 93) –2.3 ± 2.5
9 (n = 91) –2.5 ± 2.4
12 (n = 90) –2.0 ± 2.4
18 (n = 89) –2.2 ± 2.6
24 ( n = 85) –2.1 ± 2.6
30 (n = 70) –2.3 ± 2.8
36 (n = 48) –2.2 ± 2.4
42 (n = 42) –2.3 ± 3.6
48 (n = 36) –2.2 ± 2.9
54 (n = 24) –2.7 ± 2.4
60 (n = 21) –2.4 ± 2.2
66 (n = 12) –2.7 ± 1.5
72 (n = 5) –2.3 ± 1.5
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Effect of Pharmaceutical Benefits Listing (Subsidisation of Cost by 
Government) of Sevelamer and Cinacalcet on Haemodialysis Patient 
Biochemistry, Pill Burden, and Cost  Rathika Krishnasamy,1 Nicholas A. Gray,1 
Peter R. Hollett,1 Chris Anstey.2  1Renal Unit, Nambour General Hospital, QLD, 
Australia; 2Intensive Care Unit, Nambour General Hospital, QLD, Australia. 


Aim: To assess the effect of Pharmaceutical Benefit Scheme (PBS) listing of sevelamer 
and cinacalcet on haemodialysis patient serum calcium, phosphate, and parathyroid hormone 
(PTH) levels. To measure changes in phosphate binder use, pill burden and cost.


Background: Sevelamer was first listed on the PBS in November 2007. Cinacalcet 
was PBS listed in July 2008. Both medications are expensive.


Methods: Dialysis parameters, medications and biochemistry were collected at 0, 6, 
12 and 18 months (commencing October 2007) for maintenance haemodialysis patients. 
Univariate regression analysis was undertaken for each variable against time.


Results: Total number of patients varied from 76 to 96. Mean age was 67.5 ± 14.8 
years. There was no change in the number of ‘bone’ pills used per week (P=0.99). Sevelamer 
use increased significantly from 3.4 ± 10.7 to 10.4 ± 18.5 pills/week (P<0.01). There was 
a trend to increased cinacalcet use (P=0.07). There was a reduction in use of Aluminium 
Hydroxide 600mg tablets (P<0.01), calcitriol (P=0.02) and calcium based phosphate binders 
(P=0.01). There was a significant reduction in serum phosphate from 1.64 ± 0.47mmol/L 
to 1.46 ± 0.43mmol/L (P<0.01). Calcium phosphate product reduced from 3.84 ± 1.14 to 
3.46 ± 1.10 (P<0.01). There was no change in serum calcium (P=0.53) or PTH (P=0.98). 
Total pill cost/week increased significantly from AUD$13.52 ± 23.3 to AUD$57.85 ± 48.1 
(P<0.01) up to 12 months then plateued. Urea reduction ratio, dialysis hours and serum 
aluminium levels were unchanged. Total intake of elemental calcium was significantly 
reduced from1721±1613mg/day to1158±1189mg/day (P<0.01).


Conclusions: PBS listing of sevelamer and cinacalcet has significantly increased 
medication expenses without affecting overall pill burden. There has been a reduction 
in phosphate levels and elemental calcium intake however there was no change in serum 
calcium or PTH.
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Clinical Experience with Sevelamer in Venezuelan ESRD Patients on 
Hemodialysis with Hyperphosphataemia (SIPEP Study)  Luis Hernandez.  
Nephrology Department, Unidad de Dialisis “Juan Pablo II”, Caracas, DF, 
Venezuela. 


Background: In Venezuela sevelamer hydrochloride is a recently available calcium and 
metal free phosphate binder. Sevelamer is a non-absorbed polymer so does not accumulate 
in the tissues. Control of hyperphosphataemia and vascular calcifications are goals of clinical 
nephrologists that are not easily achievable in developing countries.


Objectives: To establish the proportion of hyperphosphatemic patients receiving 
sevelamer treatment reaching the K/DOQI recommended target goals for bone and mineral 
metabolism in the Venezuelan dialysis population.


Study Design and Methods: This observational study collected the data from 
hemodialysis patients treated with sevelamer. The target subject population was comprised 
of 108 patients with hyperphosphataemia (P ≥ 5,5 mg/dL), treated in a single hemodialysis 
center, aged ≥ 18 years old, and of any gender and race. Subjects were included on the 
basis of a written protocol and Informed Consent Form approved by the National Bioethics 
Committee. The patient’s data was collected during a 4 month follow-up period and included: 
demographics, serum levels of PTH, phosphorus, calcium, and Ca x P product.


Statistical Method and Analysis: Data changes and p values from baseline to end of 
study were compared with the Wilcoxon signed rank test. Values are expressed as mean ± 
SD., and p values ≤ 0.05 were considered significant.


Results: Baseline serum phosphorus was: 9.57mg/dL ± 0.82. Sevelamer provided a 
highly significant reduction in serum phosphorus with 73 % of patients reaching the K/
DOQI recommended target goal (4.48 ± 0.84; p < 0.0001) for serum phosphorus. In addition, 
65 % of patients achieved K/DOQI target range for calcium (8.51 ± 0.8; p < 0.0001), with 
76% of patients reaching Ca x P product within the K/DOQI target range (41.08 ± 9.48; 
p < 0.0001). Patients with PTH level within range showed a better phosphorus control: 
(4.45 ± 0.86).


Conclusions: Sevelamer treatment controls hyperphosphataemia in a high proportion 
of Venezuelan hemodialysis patients. Sevelamer dose should be titrated and individualized 
to achieve K/DOQI recommended target ranges in a higher proportion of patients.
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Lanthanum Carbonate Rapidly Reduces Serum Phosphorus Levels in 
Patients with Chronic Kidney Disease on Dialysis  Rosamund J. Wilson,1 
Scharmen Confer,2 Raymond D. Pratt.2  1SPICA Consultants Ltd, Marlborough, 
United Kingdom; 2Shire Pharmaceuticals, Wayne, PA. 


Epidemiological data link lower serum phosphorus (SP) levels with a decreased risk 
of mortality in patients with chronic kidney disease (CKD) Stage 5 on dialysis. Reducing 
SP as rapidly as possible may improve patient perception of treatment requirement and 
avoid the need for additional titration steps. We investigated whether treatment with the 
non-calcium, non-resin phosphate binder, lanthanum carbonate (LC), resulted in a rapid 
reduction in SP by examining 4 randomized trials of patients with CKD on dialysis. Two 
of the studies started dose titration at 750 mg of LC per day and the dose could increase 
to 3000 mg over the titration period. In the first study (n = 126), significant decreases 
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in mean SP levels were observed after 1 week of treatment (p < 0.0001). Comparison 
of the mean baseline level of 7.8 mg/dL with each of the 6 titration weeks also showed 
significant reductions (p < 0.0001). In the second study (n = 73), mean baseline SP levels 
were similar to the first study (7.7 mg/dL) and there was a significant reduction in mean 
SP levels from week 1. In addition, 95% confidence intervals of the means for all visits 
did not include the mean baseline SP value. In a study with fixed LC doses for 6 weeks, 
patients randomized to doses > 750 mg experienced significant reductions in SP levels (p 
< 0.05) as early as week 1 of treatment (1350 mg: n = 30, mean baseline SP 6.81 mg/dL; 
2250 mg: n = 26, mean baseline SP 7.42 mg/dL). Differences in SP levels between the LC 
and placebo groups at the end of treatment were –1.70 and –1.88 mg/dL for the 1350 mg 
and 2250 mg dose groups, respectively. A recently reported cross-over study comparing 
LC and sevelamer hydrochloride (SH) showed rapid reductions in SP levels with initial 
LC doses of 2250 mg and 4800 mg respectively. The reduction was significantly greater 
in the LC group than in the SH group even at this titration dose after 1 week of treatment 
(–1.38 vs –1.01 mg/dL; p = 0.024). Rapid reduction of SP levels may be advantageous to 
treat phosphate burden in patients with CKD. LC has demonstrated rapid reductions in 
SP, even at low initial doses.
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Predictors of Outcome in the Elderly Patients with Chronic Kidney Disease 
(CKD)  Maria Marin,1 Rafi Ishaq,2 Anacleto Diaz,1 Joel M. Topf.1  1St John 
Hospital and Medical Center, Detroit, MI; 2Providence Hospital, Southfield, 
MI. 


CKD occurs in 49% of the elderly and increases the risk of cardiovascular disease, 
end-stage renal disease (ESRD) and death. Elderly patients represent the fastest growing 
group initiating dialysis. The aim of our study is to examine the determinants of outcome 
in an elderly population followed in a CKD clinic.


We examined the health records of patients 65 years of age and older with an estimated 
GFR between 15 and 45 mL/min at inclusion. We collected demographic, clinical and 
laboratory data at baseline and subsequent visits. CKD was defined as a persistent decrease 
in GFR to < 60 mL/min over the 3 months prior to the index visit.


A total of 198 patients were evaluated by retrospective chart review. The cohort 
consisted of 117 females and 81 males, average age 75.6 (range 65-96). There were 149 
Caucasian and 48 African American subjects. The average GFR was 30 mL/min.


At a mean follow-up of 39.9 (± 24) months, 18 patients died and 19 progressed to 
ESRD. The GFR at baseline was lower in patients who progressed to ESRD (22.1 mL/
min) than in those who died (28.2 mL/min) or those without an endpoint (31.2 mL/min) 
(p<0.0001). Men were more likely to die than women (14.8% vs 5.1%, p=0.05) and 
females were more likely to progress to ESRD (11.1% vs 7.4%, p=0.05). Patients who 
progressed to ESRD had a lower calcium and higher phosphorus, PTH and urinary protein 
levels at baseline. Patients with CKD due to diabetes mellitus had a faster loss of GFR 
and were more likely to progress to ESRD (p=0.003) than patients with other causes of 
CKD. In multivariable logistic regression, female patients (p=0.006) and those treated with 
erythropoietin (p=0.01) were more likely to progress to ESRD and patients with a history 
of peripheral vascular disease (PVD) (p=0.002) or treated with erythropoietin (p=0.052) 
were more likely to die.


This study shows a higher rate of dialysis than previously reported. We show equal 
rates of death versus dialysis. Female gender and lower GFR at baseline were predictive of 
dialysis while male gender and history of PVD were predictors of death. This information 
will be helpful for practitioners to guide CKD care.
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US Economic Burden for Patients with Non-Dialysis Chronic Kidney 
Disease and Anemia: Review of the Literature  Robert A. Bailey,1 Floortje 
E. van Nooten,2 Julia Green,3 Ruth Brown,3 Jay Wish,4 Fredric O. Finkelstein.5  
1Centocor Ortho Biotech Services, LLC, Horsham, PA; 2United BioSource 
Corporation, London; 3United BioSource Corporation, Bethesda, MD; 4Case 
Western Reserve University, Cleveland, OH; 5Hospital of St. Raphael, Yale 
University, New Haven, CT. 


Purpose: To assess the economic burden associated with chronic kidney disease (CKD) 
related anemia in non-dialysis patients in the United States (US) via literature review.


Methods: MEDLINE, EMBASE, PROQOLID, and Cochrane Renal Group Resources/
Library were searched for studies on the economic burden of CKD-related anemia. The 
search was limited to English language studies of adult US populations; letters, literature 
reviews, commentaries, and editorials were excluded. Studies were appraised for non-
dialysis patient populations, type of cost, and actual costs.


Results: Nine economic burden articles, mostly retrospective analyses of medical 
records or chart reviews, were accepted for inclusion. The treatment costs for CKD patients 
with anemia compared to those without anemia were significantly higher. These increased 
costs were blunted but persistent after controlling for comorbidities, such as disease severity. 
Several studies suggest that early interventions with erythropoiesis stimulating agents 
(ESA) saved direct or indirect costs; global health care costs are higher when anemia is 
left untreated or is poorly controlled. The cost differences appear to be driven by lower 
hospitalization costs among patients receiving treatment.


Conclusions: The economic burden of non-dialysis CKD-related anemia is significant. 
Under-treatment of anemia in this patient population may contribute to higher resource 
consumption and associated higher costs. The studies have several limitations: Correcting 
for co-morbidities is a challenge in retrospective analyses and the failure to fully identify 
these characteristics may explain the observed cost differences. It is unclear if the patients 


receiving ESA receive better management in general, which could also contribute to the 
cost differences observed. Further studies are warranted to understand the impact of anemia 
in CKD patients and the cost consequence of treatment with ESA.


Disclosure of Financial Relationships: ownership: Johnson and Johnson; employer: 
Centocor Ortho Biotech Services, LLC. 
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Health-Related Quality of Life for US Patients with Non-Dialysis Chronic 
Kidney Disease and Anemia: Review of the Literature  Jay B. Wish,1 
Floortje E. van Nooten,2 Julia Green,3 Ruth Brown,3 Robert A. Bailey,4 Fredric 
O. Finkelstein.5  1Case Western Reserve University, Cleveland, OH; 2United 
BioSource Corporation, London; 3United BioSource Corporation, Bethesda, 
MD; 4Centocor Ortho Biotech Services, LLC, Horsham, PA; 5Hospital of St. 
Raphael, Yale University, New Haven, CT. 


Purpose: To assess the health-related quality of life (HRQL) burden associated with 
chronic kidney disease (CKD) related anemia in non-dialysis patients in the United States 
(US) via literature review.


Methods: A search of MEDLINE, EMBASE, PROQOLID, and Cochrane Library/
Renal Group Resources was performed to identify studies on the HRQL burden of CKD-
related anemia. The search was limited to English language studies in US adult populations; 
letters, literature reviews, commentaries, and editorials were excluded. Studies were 
appraised for non-dialysis and anemic patient populations and disease-specific versus 
generic HRQL assessments.


Results: Fourteen HRQL articles were accepted for inclusion in the review. Included 
studies were clinical trials and observational/survey studies. HRQL burden was mainly 
due to physical limitations and consequent problems in ability to perform activities of 
daily living. Studies showed improvements on the Linear Analog Scale Assessment 
(LASA) and all domains of the SF-36, except for role emotional, as hemoglobin levels 
increased, demonstrating that treatment improves HRQL in anemic CKD patients. Disease-
specific measures of HRQL obtained similar results, with overall mean Kidney Disease 
Questionnaire (KDQ) scores ranging from 19.7-20.3 before treatment to 21.9-27.0 after 
treatment (KDQ higher scores=improvement in HRQL). Studies reported significant 
positive correlations between increases in hemoglobin levels and HRQL measures. No 
HRQL instrument specific to anemia could be identified.


Conclusions: The HRQL burden of non-dialysis CKD-related anemia is substantial, 
and this burden can be ameliorated by treatment of anemia. The contribution of anemia to 
overall disease burden is due to a constellation of factors, including its impact on physical 
activity and functional status. To further assess the impact, a HRQL instrument specific 
to anemia should be created.


Disclosure of Financial Relationships: scientific advisor: Amgen, OrthoBiotech, 
Affymax, Merck; honoraria: Amgen, OrthoBiotech, Affymax, Merck. 
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Outcomes of Chronic Kidney Disease (CKD) Patients in a Single Renal 
Clinic in Okinawa, Japan: Okinawa Tokuyama Clinic Epidemiology 
and Nephrology Study (OCEANS)  Kunitoshi Iseki,1 Naoko Nagayoshi,2 
Kiyoyuki Tokuyama.2  1Dialysis Unit, University Hospital of The Ryukyus, 
Nishihara, Okinawa, Japan; 2Internal Medicine, Tokuyama Clinic, Urasoe, 
Okinawa, Japan. 


The purpose of the study is to examine the outcomes of the registered patients in renal 
clinic in Okinawa, Japan. Tokuyama clinic is one of the referral centers taking care of CKD 
patients in Urasoe City which the population is about 100,000 and are good collaboration 
with the general practitioners. Medical records are filed to the registry database of Okinawa 
Tokuyama Clinic Epidemiology and Nephrology Study (OCEANS). The study period was 
from August 2004 to March 2009, 56 months. Serum creatinine was measured using the 
enzymatic method and the GFR was estimated by the formula of the Japanese Society of 
Nephrology: eGFR=194×Scr-1.094×Age-0.287 (x0.739, if female). Total number of patients was 
3140, 1826 women and 1314 men, and the mean (SD) age of 52.5 (16.3) years, 53.0 (16.7) 
women and 51.8 (15.6) men. The mean (SD) eGFR was 73.3 (24.5) ml/min/1.73m2, 70.6 
in men and 75.3 in women. The eGFR distribution was <15 in 2.3%, 15 to 29 in 2.6%, 30 
to 59 in 20.8%, 60 to 89 in 51.6%, and 90 and over in 22.7%. Therefore the prevalence 
of CKD stage 3 and over was high as 25.7%. This rate was approximately twice as that 
reported from the general screenees in the same area. During the follow-up, 31 patients 
entered dialysis program (1.0% of the total): 29.2% in stage 5, 14.8% in stage 4, and none 
in stage 1 to 3. Blood pressure was controlled to 130.8 mmHg in systolic and 77.8 mmHg 
in diastolic. According to the 2008 survey by the Japanese Society for Dialysis Therapy, 
the number of ESRD patients is close to 3000 per million populations in Okinawa. We 
hypothesized that this is mainly due to either late referral from general practitioners and/or 
low compliance to the treatment. To prove this, we are conducting a prospective follow-up 
system in the entire-area of Urasoe City in Okinawa.


Disclosure of Financial Relationships: nothing to disclose 
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Process Engineering Improved Chronic Kidney Disease Care: Designing 
Parameters in Quality, Efficiency and Accountability  Ainslie Hildebrand,1 
Kimberley Mulchey,1 Jeff Arsenio,2 Romain Coudiere,2 Joanne Plamondon,3 
Manish Sood,1,3 Claudio Rigatto,1,3 David Rush,1 David Collister,1 Paul 
Komenda.1,3  1Medicine, Nephrology, University of Manitoba, Winnipeg, MB, 
Canada; 2Engineering, University of Manitoba, Winnipeg, MB, Canada; 
3Nephrology, St. Boniface General Hospital, Winnipeg, MB, Canada. 


Background: Randomized studies suggest patients with CKD stages IV/V derive 
morbidity and mortality benefit from being followed in multidisciplinary clinics. It 
remains unclear how the roles of each practitioner are to be defined to maximize return on 
investment for these resources.


Objective: To quantify resource use in the multidisciplinary CKD clinics and to define 
strategies to optimize efficiency and improve adherence to care quality guidelines.


Methods: We conducted a prospective, cohort, intervention study in the 
multidisciplinary CKD clinics at a university hospital in Winnipeg, Canada. There were 480 
patients identified (32% female, 68% male; 64% Caucasian, 25% First Nations, 7% Asian; 
mean age 61). The etiologies of CKD included DM(53%), HTN(10%), GN (19%). The 
intervention entailed clinic restructuring including changes to scheduling, documentation 
format, and standardization of roles, after process engineering analyses. Cross-sectional data 
including medication use, blood pressure, BMI, and laboratory parameters were collected 
prior to and one year post intervention.


Results: After restructuring, cycle times among allied health team members were 
unchanged while they decreased among nephrologists from 13.0 min (IQR 18.0-9.0) 
to 10.0 min (IQR 14.0-7.0), p < 0.001. Throughput time decreased from 73.0 min (IQR 
95.0-51.0) to 52.5 min (IQR 70.3-32.0), p < 0.001. Prior to intervention, there was variable 
compliance with care quality guidelines: 61% for BP; 69% for Hgb; 39% for Hgb A1C; 69% 
ASA use; 63% beta blocker use; 43% ACEi/ARB use; 64% statin use. Post intervention 
data collection is ongoing.


Conclusion: This study is uniquely templates standard operating procedures and 
resources required to optimally function in a multidisciplinary CKD clinic. We provide a 
platform for the dynamic monitoring of quality metrics linked directly to specific allied 
health inputs.
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Effect of Screening on Survival in Incident Dialysis Patients: A Prospective 
Cohort Study in Japan: Japan Incident Dialysis Cohort Study (J-IDCS)  
Kunitoshi Iseki,1 Tsuyoshi Watanabe.2  1Dialysis Unit, University Hospital of The 
Ryukyus, Nishihara, Okinawa, Japan; 2Internal Medicine, Fukushima Medical 
University, Fukushima, Japan. 


Background Strategies for pre-dialysis CKD care may not be adequate in Japan, since 
late referral is common among incident dialysis patients. Late referral has been reported 
as a cause of poor survival of dialysis patients. However, few studies examined critically 
the role of late referral on survival of incident dialysis patients. Methods Demographic 
data concerning the history of screening and proteinuria, laboratory examination, and 
clinical information are obtained with the collaboration of the JSN members throughout 
Japan during April 2009 to March 2010 and will be followed three years by March 2013. 
The expected number of dialysis patients is 3000. Effects of late referral on survival after 
starting dialysis therapy is examined after adjusting possible confounding variables such as 
proteinuria, history of screening, treatment, and co-morbid conditions. Discussion Japan has 
a long history of universal screening program therefore early detection of CKD is possible. 
Dipstick proteinuria has been shown a strong predictor of developing ESRD. Preliminary 
result of the Japanese Society for Dialysis Therapy supports the notion that the longer the 
duration of pre-HD treatment the survival is better. The explanations of such observation 
remained speculative. Malnutrition is a strong predictor of survival of prevalent dialysis 
patients, but it often begins before starting dialysis therapy. Differences in the control of 
hypertension, nutritional status, and co-morbid conditions might play a role. Conclusion 
Impact of late referral is evaluated critically by the present study.
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Medical Literacy in Patients on Dialysis  Mamiko Ohara, Yasuko Tsuchiya, 
Masayo Sato, Tomo Suzuki, Kaori Shibui, Hiroshi Kataoka, Kenji Yamaguchi, 
Yoshihiko Watanabe, Takahiro Mochizuki.  Department of Nephrology, Kameda 
Medical Center, Kamogawa, Chiba, Japan. 


Patient self-management is one of the most important elements for prognosis of patients 
on dialysis. Therefore, patient education and information provision are considered to be 
pivotal. Recently, in addition to roles of healthcare professionals, patient education by patient 
volunteers is expected to improve “medical literacy,” which means ability to comprehend 
medical information. Moreover, growing influence of media and spread of the internet 
might be changing way of access to medical information for patients.


To investigate current status of medical literacy of patients on dialysis, 305 patients on 
peritoneal dialysis at 12 medical facilities (3.3% of the population on peritoneal dialysis 
in Japan) were surveyed by questionnaire. Results were aggregated and assessed by age, 
sex, length of dialysis preparation period, duration of dialysis, location of facilities using 
chi-square test.


While verbal instruction by healthcare professionals was highly estimated by 89% 
of patients, 30% of patients consulted patient volunteers on dialysis during predialysis 
period and thought useful (90%). Women consulted patient volunteers more than men 
(60% vs. 37%), and patients over 60 years old did more than ones under 59 years old 
(55% vs. 26%).


Regarding information tools, patients estimated the following to be useful and very 
reliable: booklets placed at hospital (61%, 54%), TV programs by health specialists (67%, 
31%) and health journals (55%, 30%).


Twenty six percent of patients used internet. They accessed websites by hospital (76%), 
patients (57%), physicians (53%), NPO (53%), but not governments (9%). Urban patients 
used internet more than patients in countries (predialysis 54% vs. 29%, on dialysis 41% 
vs. 18%), patients under 59 years old did more than ones over 60 years old (predialysis 
54% vs. 24%, on dialysis 49% vs. 10%).


In conclusion, in addition to education by healthcare professionals, education by 
patient volunteers, utilization of information tools related to healthcare specialists and 
leverage the internet may be useful for patients on dialysis to improve comprehension of 
medical information.
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The Impact of Loss to Follow Up in Longitudinal Studies of Renal Outcomes  
J. Macnab,1 J. Sontrop,1 A. Garg,1,2 L. Moist,1,2 M. Salvadori,2 W. Clark.2  
1Epidemiology & Biostatistics, University of Western Ontario; 2Medicine, 
University of Western Ontario, Canada. 


Loss to follow up (LTFU) is the Achilles’ heel of longitudinal studies due to the 
increased potential for bias. This has lead to recommendations for minimum acceptable 
response rates. However, it is not the overall response rate that introduces bias, but rather 
whether or not LTFU is related to exposure and/or outcome. Recent research suggests that 
unbiased results are possible even in the face of substantial LTFU. Here, we provide an 
example of one method to assess the impact of LTFU on the validity of study findings.


In the Walkerton study of the health effects of bacterial water contamination (Canada, 
2002-8), an increased risk for hypertension was observed among adults with acute 
gastroenteritis compared to those who were asymptomatic during the outbreak. To assess 
bias, participants were divided into a three-group response gradient. The overall relative 
risk (RR) for hypertension was compared to the observed risk among committed responders 
(attended all assessments), intermittent responders (missed at least one assessment), and 
early leavers (completed only one assessment).


Annual response rates declined from 87% in 2002 to 54% in 2008, with an overall 
response rate of 68%. Among adults with no pre-outbreak disease (n=1999), those lost 
to follow up were less likely to be diagnosed with hypertension (p<0.01). Although the 
overall response rate did not vary with exposure, the initial loss to follow up between the 
first and second years was greater in the unexposed group (p<0.01). The overall RR for 
hypertension after adjusting for age, family history, sex, and smoking (RR=1.23, 95% 
CI: 1.09, 1.38) was not significantly modified by response status (p=0.20). The RR was 
lowest among committed respondents (RR=1.09; 95% CI: 0.94, 1.28) and highest among 
intermittent respondents (RR=1.39; 95% CI: 1.15, 1.67).


Although low response rates are is not as great a threat to validity as previously 
thought, researchers should continue to maximize study retention and assess the potential 
for bias from LTFU. Testing for effect modification by pattern of response can help assure 
researchers of the validity of their findings.
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A Comparison of the Demographics of Patients Choosing Conservative 
Management Versus Dialysis for End-Stage Renal Disease at a United 
Kingdom Nephrology Unit  Katherine Vernon, Joanna Peasegood, Aine Burns.  
Centre for Nephrology, Royal Free Hospital, London, United Kingdom. 


INTRODUCTION Recognition of advanced chronic kidney disease, especially 
in elderly patients, has increased dramatically in recent years. The treatment option of 
maximum conservative management (MCM i.e. active management of symptoms and 
supportive care, but no dialysis) is being increasingly considered, as awareness of poor 
outcomes for older patients with multiple co-morbidities undergoing dialysis grows. Our 
previous work suggests that age is an important factor in decision making, with more 
elderly patients choosing MCM. Currently, approximately 13% of our CKD stage 4 & 5 
patients choose conservative management, and the mean age of these patients is 82.8 years 
compared with 61.1 years for those undergoing dialysis.


AIM To compare the demographics of patients who choose MCM with those of age-
matched dialysis patients in order to determine whether patients appear to have equal access 
to each modality, and whether ethnic, religious, language and social differences influence 
treatment choice, whilst eliminating the potential bias of age.


METHODS 50 patients who had opted for MCM were randomly selected, and compared 
to 50 age- and sex-matched current dialysis patients in a retrospective analysis. Ethnicity, 
stated religion, marital status and first language were recorded. Differences were statistically 
analyzed using Chi-squared and student T-tests.


RESULTS When corrected for age there was no significant difference between the 
MCM and dialysis groups in any of the demographic features of ethnicity, religion, marital 
status, and first language.


CONCLUSIONS These results suggest that when corrected for age, there is no 
difference in demography between elderly patients who choose MCM and dialysis. This 
implies that, in our unit, patients appear to have equal access to these two treatment 
modalities regardless of their ethnic origin and marital status, and that first language is not 
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an important factor. It suggests that religious beliefs are unlikely to play an important part 
in choosing dialysis over MCM.


These age-matched cohorts will now form the basis of a prospective survival 
comparison study.
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The Use of Internet as a Resource for Health Information among CKD 
Patients: A Clinic Based Study  Hooman Hajian, W. Brian Reeves, Nasrollah 
Ghahramani.  Penn State University, Hershey Medical Center, Hershey, PA. 


The Internet is rapidly changing the way patients access health-related information, 
learn about their illnesses, and make healthcare-related decisions. There is, however, 
very limited data regarding the use of Internet by Chronic Kidney Disease patients. 
This is particularly significant considering that this subset of patients may have different 
characteristics compared to the general patient population.


We compiled a questionnaire to obtain demographic data, determine patients’ use of 
the Internet as a medical information resource, and to determine their experiences as well 
as their perceptions of the quality and reliability of the information available online. The 
survey instrument consisted of 33 multiple-choice questions which was voluntarily and 
anonymously completed by patients visiting the outpatient nephrology clinic and dialysis 
center as well as the internal medicine clinic within a tertiary care center. Statistical analyses 
were performed using SAS software (Cary, NC).


A total of 350 questionnaires were completed; 63 internal medicine and 287 CKD 
patients. The median age in the CKD group was 64 (18-91) compared to 50 (18-94) in the 
internal medicine (comparison) group. Over half of the CKD patients (56.55%) were retired 
and only 29% were in the active workforce, compared to 74.58% active workforce in the 
comparison group. 48.16% of the CKD group had education beyond high school, compared 
to 83.87% in the comparison group (p<.0001). 95.16% of the internal medicine group had 
access to Internet, compared to only 61.65% in the CKD group (p<.0001). 47.85% of the 
CKD patients, compared to 84.61% in the other group, had an annual household income 
of more than $50,000 (p<.0001).


In conclusion, this analysis suggests significant differences between the majority of 
CKD patients and the general patient population. Several factors such as age, level of 
education, and socioeconomic status appear to contribute to these difference and limit the 
use of Internet as a viable resource by CKD patients. This is an area which clearly needs 
further exploration in an effort to make the Internet a better and more accessible resource 
for CKD patients.


Disclosure of Financial Relationships: nothing to disclose 


PUB587 


Standardization of Care in Nephrology: ISO 9001-2000 Certification within 
a Pre-Dialysis Clinic  Clément Déziel, Sara Constantin, Alexandra Laforest-
Renald, Stéphanie Raymond-Carrier, Serge Quérin, Stéphan Troyanov, Josée 
Bouchard, François Madore.  Médecine, Hôpital du Sacré-Coeur de Montréal 
& Université de Montréal, Montréal, QC, Canada. 


As scientific evidence is shifting medical practice from opinion-asserted behavior 
towards guidelines-based care, optimal medical services call for quality assurance 
guaranteeing universality, exhaustiveness (100% implementation of indicated amount of 
drug or intervention) and traceability. ISO 9001-2000 quality management norms provide 
such guarantees to service industries. In Canada, guidelines serve as a starting point for 
ensuring optimal chronic kidney disease management (CMAJ 179(11)1154-1162,2008), 
however their implementation has not been standardized. We recently introduced ISO norms 
within our pre-dialysis clinic. Specific procedures were drafted describing the purpose 
and processes involved in the first medical visit, follow-up visits, treatment of anemia, 
preparation for a kidney transplant, vaccination against hepatitis and securing a dialysis 
access. In line with ISO requirements, unprecedented steps were taken as patient satisfaction 
was surveyed, education of patients and personnel formulated, sphygmomanometers and 
scales calibrated. Performance indicators were monitored, namely among others, the 
presence of predefined referral documentation, access tracking, hemoglobin levels and renal 
survival. For example, appropriate referral history including vaccination prescriptions and 
assessment for transplant consultation was obtained in 31% of patients in 2004 and in 85% 
in 2008. A quality manual and documents for quality management systems as required by 
ISO were kept. Following an external audit by an ad hoc independent company (SGS), our 
clinic became in 2008, to our knowledge, the first ISO certified clinic in North America. We 
are now drafting other procedures and indicators to assist clinical judgment. Notwithstanding 
obvious medical benefits to patients like complete transplant recipient pool identification, 
and likely cost savings such as years of delayed hemodialysis, further studies are needed to 
precisely quantify the medical and financial impacts of standardized nephrology.
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Erythropoietin Dose and Outcomes in Advanced Chronic Kidney Disease: 
A Four Year Follow-Up of a Cohort of Stage 4 and 5 Chronic Kidney 
Disease  Vincent L. Yang, Andres Serrano, Mohit Turagam, Jennifer Tuazon, 
Shubhada N. Ahya, Cybele Ghossein, Laura Nishi, James Paparello, William 
Schlueter, Robert Rosa, Daniel Batlle.  Nephrology/Hypertension, Northwestern 
University, Chicago, IL. 


We have shown that stabilization of glomerular filtration rate (GFR) is possible in many 
patients with advanced chronic kidney disease (CKD) through management in a CKD clinic. 
Here we examined if erythropoietin dose, as a rough marker of “resistance”, predicted 
outcomes in terms of death or initiation of dialysis as the primary outcome. A cohort of 109 
patients with stage 4 and 5 CKD was followed in a CKD clinic for a period of four years 
after initiation of erythropoietin therapy for anemia (time 0) (figure). GFR, calculated by 
the abbreviated Modification of Diet in Renal Disease formula, was determined every 3 
months. Erythropoietin dose for each three month interval was recorded. After controlling 
for other risk factors, every 1 gm/dL increase in baseline hemoglobin was associated with 
a reduction in the primary outcome by 23% with hemoglobin levels < 10 gm/dL having the 
worst outcomes. During the first 24 months, higher doses of erythropoetin were required to 
reach the hemoglobin target in the group with outcomes (figure). The results show that the 
cumulative dose of erythropoietin, a marker of erythropoietin “resistance”, in the first 24 
months is associated with a worst outcome in the entire 48 months of follow up.
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Cardioprotective Drug Utilisation in CKD Patients Referred to Pre-Dialysis 
Care  P. Roy,1 H. Cardinal,2 M. Dorais,2 J. LeLorier,2 F. Madore.1  1Research 
Centre, Hôpital du Sacré-Coeur de Montréal, Montréal, QC, Canada; 
2Research Centre, Centre Hospitalier de l’Université de Montréal, Montréal, 
QC, Canada. 


Prevalence of cardiovascular risk factors is high among CKD patients. Interventions 
aimed at reducing these risk factors need to be initiated as early as possible, ideally before 
the patient is referred to dedicated pre-dialysis care. However, limited data are available 
concerning the adequacy of cardioprotective drug utilisation at the time of referral to 
pre-dialysis care.


The goal of the present study was to explore cardioprotective drug utilisation in a 
cohort of patients with CKD stage IV and V at the time of their first visit in pre-dialysis 
clinic. Data were obtained from the Quebec provincial health insurance database and from 
pre-dialysis clinic medical records. Complete data were available on 257 patients. Mean 
age was 64.2 ±12.9 years. Fifty-nine percent were males and 90.3% were white. Mean 
glomerular filtration rate was 16.1 ± 7.4 ml/min/1.73m2 at the time of referral. Diabetes 
mellitus was present in 53.3% of patients. A history of hypertension was present in 94.2% 
yet only 86% were administered antihypertensive medication and only 63.8% were 
administered diuretics. Previous history of coronary artery disease was present in 42.8% 
yet only 37.4% were administered beta-blockers. Hyperlipidemia was present in 75.1% of 
patients, yet only 65.8% were receiving lipid-lowering medication. In addition, only 43.6% 
were treated by medications to interrupt the renin-angiotensin system (i.e. ACE inhibitors 
or angiotensin receptor blockers).


In summary, the prevalence of cardiovascular risk factors is high among CKD patients 
referred to pre-dialysis clinic; yet, cardioprotective drug utilisation is sub-optimal in this 
population. Comprehensive care strategies are needed to optimize cardiovascular prevention 
in early CKD to ultimately improve long-term patient outcomes.


Disclosure of Financial Relationships: nothing to disclose 
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Prevalence of Chronic Kidney Disease in African Caribbeans in the UK  
Dwomoa Adu,1 Ian Wilkinson,2 Jo Moore,3 Mary Dutton,1 Lesley Fifer,1 Paul 
Cockwell,1 Mark Little,1 Charles Kernahan,3 Nerissa Jurawan,1 Andrew Palmer,1 
Magdi Yaqoob.4  1Renal Institute of Birmingham, Queen Elizabeth Hospital, 
Birmingham, United Kingdom; 2Woodlands Medical Practice, Oldham, United 
Kingdom; 3Kidney Research UK, Peterborough, United Kingdom; 4Department 
of Nephrology, Barts and the London School of Medicine and Dentistry, London, 
United Kingdom. 


African Caribbeans in the United Kingdom (UK) are reported to be at increased risk of 
developing dialysis dependent chronic kidney disease (CKD). There is however little data 
on the prevalence of CKD in this population, and ethnicity is not currently an indication 
for inclusion in health service screening programmes for CKD in the UK. Therefore we 
initiated a study to identify the prevalence and staging of CKD in 673 individuals aged 
over 18 years from the African Caribbean community who accepted an invitation to attend 
for screening. We excluded individuals with a family history of CKD.


We measured estimated glomerular filtration rate (eGFR) by the 4-variable 
MDRD equation using an IDMS standardized creatinine assay and albuminuria by the 
albumin:creatinine ratio (ACR).


The median (range) age was 46.7 years (18.1-85.6) and 65% were female. The 
overall prevalence of CKD was 23.9%. 11.3% had CKD 1-2 as defined by an eGFR ≥ 
60ml/min/1.73m2 and albuminuria (ACR>2.3 mg/mmol). 12.6% had CKD 3-5 with an 
eGFR of <60ml/min/1.73m2 (CKD Stages 3-5). The overall prevalence of albuminuria 
was 15.2% (ACR ratio >2.3). 16.0% had pre existing diabetes mellitus and 38.6% had 
known hypertension.


In conclusion CKD is common in African Caribbeans in the UK with a prevalence 
of 23.9%. This provides justification for the inclusion of this group in CKD screening 
programmes in the UK.
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Increased Hospitalizations for Renal Biopsy in Pediatric Patients with 
Systemic Lupus Erythematosus (SLE) Compared to Adult Patients with 
SLE  Sangeeta D. Sule, Susan Furth.  Pediatrics, Johns Hopkins University, 
Baltimore, MD. 


Background: SLE causes kidney disease in both adult and pediatric populations. 
Closed renal biopsy is often performed to assess disease activity in these patients. Our goal 
was to compare the proportion, length of stay, and costs of closed renal biopsy between 
the two groups.


Methods: We performed chi square analysis for comparison of proportion and t-test 
for comparison of medians in strata of pediatric and adult patients from data collected 
by the HealthCare Cost and Utilization Project from the year 2006, the most recent data 
available. Pediatric data was collected from the Kids’ Inpatient Database (KID) and includes 
data from pediatric patients (ped pts) 17 years of age and younger from 3,739 hospitals in 
38 states. Adult data was drawn from the Nationwide Inpatient Sample (NIS), the largest 
all-payer inpatient care database in the USA, and contains all discharge data from 1,045 
hospitals located in 38 States.


Results: There were 2,020 total discharges with the primary procedure code of closed 
renal biopsy in ped pts and 19,829 total discharges for closed renal biopsy in adults. 279 
(14%) of these ped pts had a diagnosis of SLE compared to 1,370 (7%) of adults (p<0.0001). 
There was no difference in the length of stay for hospitalization between SLE groups (7.3 in 
ped pts vs. 7.5 days in adults, p=0.8). Costs were also similar between SLE groups with a 
median charge of $24,724 per hospitalization for ped pts and $24,232 for adults (p=0.5).


Conclusions: There was a significantly higher proportion of ped pts with SLE 
undergoing renal biopsy compared to adults. This may be secondary to an increased 
prevalence of renal disease in ped pts with SLE or under-recognized renal disease in 
adults.
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Hematologic Outcomes and Dosing Patterns in Anemic Patients with Pre-
Dialysis Chronic Kidney Disease Switching from Darbepoetin Alfa (DARB) 
to Epoetin Alfa (EPO)  Robert Moore,1 James Jackson,2 Orsolya Lunacsek,2 
Robert Bailey,3 R. Scott McKenzie,3 Catherine Piech.3  1Southeastern Nephrology 
Assoc., Wilmington, NC; 2Xcenda, LLC, Palm Harbor, FL; 3Centocor Ortho 
Biotech Services, LLC, Horsham, PA. 


Purpose: To compare dosing patterns, hemoglobin (Hb) levels, and erythropoiesis-
stimulating agent (ESA) cost outcomes in pre-dialysis chronic kidney disease (CKD) 
patients (pts) switched from DARB to EPO.


Methods: This was a retrospective observational chart review of pre-dialysis CKD 
patients from a nephrology clinic in the southeastern U.S. Pts were initially treated with 
DARB and switched to EPO between Aug. 2007 & July 2008. Pts were included if they were 
≥18 years, had a medical claim for CKD (based on ICD-9 CM codes), switched from DARB 
to EPO, and received ≥3 doses of both ESAs (≥3 DARB and ≥3 EPO doses). Exclusion 
criteria were ESA treatment gaps >60 days, dialysis initiation, or active cancer/chemotherapy 
documented during the study period. Outcomes included ESA dosing intervals, mean Hb 
levels, and mean weekly ESA dosing. ESA dose ratio was based on the ratio of weekly ESA 


dosing. ESA cost was calculated from the mean weekly ESA dose and Oct. 2008 wholesale 
acquisition costs (EPO: $0.0137/Unit, DARB: $4.818/mcg).


Results: 46 pts who met the inclusion criteria were included. Mean age was 73 years 
(±12.7), 54% were male, 70% were Caucasian, and 30% were African American. Common 
comorbidities included hypertension (96%) and diabetes (50%). The mean ESA dosing 
interval was similar pre- and post-switching (pre-switch DARB 24.4 (±7.3) days, post-switch 
EPO 24.1 (±10.1) days, P=.16) as were mean Hb levels (pre-switch 10.7 (±0.9) g/dL, post-
switch 10.9 (±1.1) g/dL, P=.97). The mean weekly dose was 60 mcg (DARB) and 14,300 
Units (EPO), associated with a dose ratio of 238:1 (Units EPO: mcg DARB). Mean weekly 
ESA costs were $287 for DARB and $170 for EPO (a 69% DARB price premium).


Conclusions: In this study of pre-dialysis CKD pts who switched from DARB to EPO, 
similar ESA dosing intervals and Hb levels were observed pre- and post-switch. Weekly ESA 
costs were lower following the switch. Further research is warranted in other centers.
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Vegetarian Low Protein Diets Supplemented with Chetoanalogues: A Safe 
Option for Pregnant CKD Patients. Report of 9 Pregnancies in 8 Patients  
Rossella Attini,1 Elena Vasario,1 Federica D’Amico,2 Valentina Consiglio,2 
Maria C. Deagostini,2 Marilisa Biolcati,1 Salvatore Bontempo,1 Tullia Todros,1 
Giorgina B. Piccoli.2  1Unità materno fetale OIRM S. Anna, University of Turin, 
Turin, Italy; 2Scienze Mediche e Biologiche, University of Turin, Orbassano, 
Turn, Italy. 


Background. Low protein diets may slow CKD progression out of pregnancy, but are 
feared to represent a materno-foetal conflict as high protein intake is often counselled. Even 
if cheto-analogues are licensed in pregnancy, the experience is limited.


Aim of the study was to report on 8 CKD patients, with 9 pregnancies managed with 
vegetarian low protein supplemented diets.


Methods. Setting of study: multidisciplinary nephrology and gynaecology unit. In 
2002-2009, 120 pregnancies (91 deliveries) were referred, in all CKD stages.


Vegetarian low protein diet (proteins: 0.6-0.7 g/Kg/day, Ketoanalogues: 1/5-8 Kg 
weight, 1-3 free meals/week, at least twice monthly clinical and laboratory controls) was 
proposed in progressive CKD or severe proteinuria, with the theoretical goal to reduce 
hyperfiltration.


Results. The diet was employed in 9 pregnancies (start in pregnancy in 6). Main 
indication: proteinuria: 3, CKD stage 3-5: 6. Median creatinine (1st control): 1.25 mg/dL 
(0.58-3.8), GFR 60 mL/min (21-110), proteinuria 2.5 g/day (0.65-5.46), 5 patients were 
hypertensive, 3 diabetic. 7 patients delivered a healthy baby (28-37 weeks; 6 caesarean 
sections; weight 935-2840 g; Apgar 5 min score: 8-9); 1 underwent elective abortion, 1 is 
ongoing. All the babies survived, without clinical problems or malformations at 1 month-7 
years from delivery.


In 8/9 the diet was continued throughout pregnancy; 1 discontinued after abortion; in 
1 (2nd pregnancy) vegetarian diet was alternated with free diet, in the presence of stable 
renal function. No patient complained of side effects, nor developed clinical or laboratory 
signs of hyperkalemia or malnutrition.


Conclusion
In pregnancy, hyperfiltration may cause a vicious circle of increasing proteinuria-


hyperfiltration, worsening function. In the lack of literature data, our report of favourable 
outcomes without side effects suggests considering vegetarian diet in pregnant CKD 
patients.
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Use of Pedometer in Patients with Chronic Renal Disease  Simone A. 
Guaraldo,1 Geison M. R. Stein,2 Sandra M. Matsudo,3 Timóteo Araújo,4 Elzo 
Ribeiro, Jr,5 Elvino J. G. Barros,6 Carmen B. Tzanno-Martins.7  1Integrated 
Center of Nefrology, Guarulhos, SP, Brazil; 2Integrated Center of Nefrology, 
Guarulhos, SP, Brazil; 3Center for Studies of Physical Fitness Laboratory of 
São Caetano do Sul, São Caetano do Sul, SP, Brazil; 4Center for Studies of 
Physical Fitness Laboratory of São Caetano do Sul, São Caetano do Sul, SP, 
Brazil; 5Home Dialysis Center, Sao Paulo, Brazil; 6Federal University of Rio 
Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil; 7Integrated Center of 
Nefrology, Guarulhos, SP, Brazil. 


Objective: To establish the number of steps taken by patients in hemodialysis treatment. 
Material and methods: The sample was randomic, comprised by 36 patients (ages 18 to 
71 years), being 22 female e 14 male. In order to assess the physical activity level, we used 
the pedometer Digi-Walker SW-200. The patients used it for a week. They were instructed 
to install it at their right side, at their waistline. They were placed as soon as they get up 
at the beginning of the day and removed at the end of the day, when the patients went to 
their beds. The patients received a journal where they would write the time they place and 
remove the pedometer for seven days, the numbers of steps computed at the end of the day 
and their day by day activities, even when they were in hemodialysis treatment. The patients 
were classified as active (above 10,000 steps a day), insufficiently active (between 6,000 
and 10,000) and sedentary (less than 6,000 steps). For data anaysis, we used Student t test 
for independent samples with significance level of p<0.05. Results: We found 11.12% of 
the patients are active, 30,55% are insufficiently active and 58,33% are sedentary. There 
wasn’t difference between days with and without dialysis. Conclusion: We observed that 
89% of patients were below the recommended level of physical activity. We suggested an 
intervention with personalized counselling in order to persuade these patients to initiate a 
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regular physical activity practice while the others patients classified as active were advised 
mantain their active lifestyle and incentivated to increase their level of physical activity.
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Patient Characteristics Associated with Continued Erythropoiesis-
Stimulating Agent (ESA) Treatment (≥3 Doses) in Chronic Kidney Disease 
(CKD) Patients Not on Dialysis  Marie-Helene Lafeuille,1 Robert Bailey,2 
Francis Vekeman,1 R. Scott McKenzie,2 Mekre Senbetta,2 Patrick Lefebvre.1  
1Groupe d’analyse, Ltee, Montreal, QC, Canada; 2Centocor Ortho Biotech 
Services, LLC, Horsham, PA. 


Purpose: To identify the baseline characteristics associated with continued treatment 
with ESAs in CKD patients (pts) not on dialysis.


Methods: Health insurance claims from the Ingenix Impact National Managed Care 
Database between 1/2002 and 6/2008 were analyzed. Pts were ≥18 years, had ≥1 ICD-9 CKD 
claims, ≥1 estimated glomerular filtration rate <60mL/min/1.73m2, and ≥1 ESA injection. 
The 1st ESA injection marked the index date. Pts with cancer, myelodysplastic syndrome, 
or on chemotherapy were excluded. Pts were classified into continued ESA treatment (CET; 
≥3 ESA injections) and limited ESA treatment (LET; ≤2 ESA injections) within 1 year of 
index date. Both univariate and multivariate logistic regression analyses were conducted 
to compare baseline characteristics between the CET and LET groups.


Results: Of 8,566 pts identified, 7,221 were classified into CET. Based on regression 
analysis evaluating factors associated with CET, baseline anemia (hemoglobin <11 g/dL) 
during the year prior to 1st ESA administration increased the likelihood of receiving CET 
by 39% (odds ratio (OR)=1.39, P<.0001). Pts with a history of hospitalization were 27% 
less likely to be treated with ≥3 ESA doses (OR=0.73, P=.0358). Pts treated in nephrology 
clinics or within 1 year of dialysis initiation had an increased probability of receiving CET 
(nephrology: OR=1.17, P=.0478; pre-dialysis: OR=1.79, P<.0001). History of anemia 
treatment (blood transfusion, iron use, ESA use) did not influence the likelihood of receiving 
CET. Compared to 2003, pts treated with ESA between 2004 and 2008 were 31% to 54% 
less likely to receive CET.


Conclusions: Baseline anemia in the year prior to the 1st ESA administration, ESA 
treatment within 1 year prior to dialysis, and nephrology clinic care are associated with 
increased probability of CET in CKD pts, while hospitalization was associated with LET. 
The likelihood of CET has declined since 2003, which warrants research into whether more 
recent practices are appropriate.
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Patient Characteristics Associated with Erythropoiesis-Stimulating Agent 
(ESA) Treatment of Anemia in Predialysis Chronic Kidney Disease (CKD)  
Marie-Helene Lafeuille,1 Robert Bailey,2 Francis Vekeman,1 R. Scott McKenzie,2 
Mekre Senbetta,2 Patrick Lefebvre.1  1Groupe d’analyse, Ltee, Montreal, QC, 
Canada; 2Centocor Ortho Biotech Services, Horsham, PA. 


Purpose: To identify the baseline characteristics of anemic patients (pts) with 
predialysis CKD who are treated with ESAs vs pts not treated with ESAs


Methods: Health insurance claims from the Ingenix Impact National Managed Care 
Database between 1/2002 and 6/2008 were analyzed. Selected pts were ≥18 years, had 
≥1 ICD-9 CKD claim, ≥1 estimated glomerular filtration rate <60mL/min/1.73m2, and 
≥1 hemoglobin (Hb) reading <11 g/dL. The 1st Hb <11 g/dL was marked as the index 
date. Pts with cancer, myelodysplastic syndrome, or on chemotherapy were excluded. 
Pts were classified as ESA-treated if they had ≥1 ESA claim within 1 year after the index 
date. Univariate and multivariate logistic regression analyses were conducted to compare 
baseline characteristics between the 2 groups.


Results: Of the 4,604 pts identified, 3,334 (72%) were classified as non-ESA treated. 
Based on regression analysis evaluating factors associated with anemia treatment, women 
were 23% less likely to be treated with ESAs compared with men (Odds ratio (OR)=0.77, 
P=.0007). Pts with hypertension and higher Charlson Comorbidity Index (CCI) values were 
29% (OR=0.71, P=.0047) and 7% (OR=0.93, P=.0201) less likely to be ESA-treated. Pts 
treated in nephrology clinics were 50% more likely to receive ESAs (OR=1.50, P<.0001), 
whereas pts treated in endocrinology clinics were 44% less likely to receive ESAs (OR=0.66, 
P=.0039). History of anemia treatment (blood transfusion, iron use, ESA use) significantly 
increased the likelihood of being treated with ESAs. The proportion of pts with observed 
anemia who were ESA-treated declined from 34% in 2003 to 23% and 13% in 2007 and 
2008, respectively.


Conclusions: Nephrology care and previous anemia treatment were associated with 
greater probability of ESA treatment while female gender, hypertension, higher CCI, and 
endocrinology care were associated with lower probability of ESA treatment in anemic 
predialysis CKD pts. The proportion of pts receiving ESA treatment has declined recently, 
warranting further study.
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Satisfaction and Effectiveness of a Program of Physical Activity Performed 
by Patients in Clinical Hemodialysis  Simone A. Guaraldo,1 José A. B. da 
Silva,2 Everton A. Teodoro,3 Geison M. R. Stein,4 Elvino J. G. Barros,5 Carmen 
B. Tzanno-Martins.6  1Home Dialysis Center, Sao Paulo, Brazil; 2Home Dialysis 
Center, Sao Paulo, Brazil; 3Integrated Center of Nefrology, Guarulhos, SP, 
Brazil; 4Home Dialysis Center, Sao Paulo, Brazil; 5Federal University of Rio 
Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil; 6Integrated Center of 
Nefrology, Guarulhos, SP, Brazil. 


Objective: To verify the degree of satisfaction of patients undergoing chronic 
hemodialysis. Methods: The sample consisted of 66 patients between 25 to 80 years. The 
time of treatment ranged from 1 to 113 months. For the evaluation, We used a questionnaire 
developed by the clinics, which consisted of 7 questions, all of them related to body pain, 
physical and psychological changes and goal of participation. We have correlated the 
answers to the age and length of treatment of these patients Results: We observed that 
patients with little time in a hemodialysis program (1 to 24 months) reported less painful 
symptoms (51.32%). By the other hand, patients on dialysis for longer periods (25 to 113 
months) showed 80% of the symptoms of pain. The age did not correlate with complaints of 
pain in the body. The 6 patients (9.09%) that reported as a goal to participate in the program 
of physical activity to decrease in pain improved, while 3 (50%) correlated with improved 
physical well being and 3 (50%) with better disposition. Among the 52 patients (78.78%) 
who expressed interest in improving their quality of life, 27 (52%) showed improved 
physical well being, 13 (25%), better disposition and better mood and 12 (23%) showed no 
change. Conclusion: Patients with longer time in a hemodialysis program, regardless of age 
have more symptoms of pain. Most patients had the objective of participate in improving 
the quality of life. That was correlated with improvement of mood and disposition, and 
greater physical strength, and reduction of pain. The practice of physical activity in this 
population resulted in an improvement of disposition, quality of life and reduction of pain 
complaints, which resulted in satisfaction and meet the expectations of patients.
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Verification of the Levels of Satisfaction with Patients with Chronic 
Kidney Disease in a Satellite Clinic of Dialysis in São Paulo City  Geison 
M. Stein-Ramos,1 João Paulo L. Branco-Martins,2 Elzo Ribeiro, Jr,3 Elvino J. 
G. Barros,4 Carmen B. Tzanno-Martins.5  1Home Dialysis Center, Sao Paulo, 
Brazil; 2Integrated Center of Nefrology, Guarulhos, SP, Brazil; 3Home Dialysis 
Center, Sao Paulo, Brazil; 4Federal University of Rio Grande do Sul, Porto 
Alegre, Rio Grande do Sul, Brazil; 5Integrated Center of Nefrology, Guarulhos, 
SP, Brazil. 


Background: Analyze the level of satisfaction in patients with chronic kidney disease 
in a satellite clinic on the east side of São Paulo city (Brazil).


Methods: Application of a questioner in 65 patients (100%) to tackle the satisfaction 
level between many clinic aspects, reception, security, psychological care, nutritionist, 
social, nursing, medic, pantry services, hygiene, equipments used, structure of the building, 
snack served, temperature, illumination, ventilation and events realized on commemoration. 
The questionnaires were applied during the sessions and wasn’t necessary any patient’s 
identification.


Results: Found that in general, 84% of the patients evaluated between the concept great 
and good. Since the lowest rating (both with 27,7% of dissatisfaction) were with snack and 
events realized on clinic and the most part of acceptance was to the pantry services (96,9% 
of acceptance) and in the second place stay psychology, nursing and receptionist (all of 
them with 89,2% of acceptance) followed by structure and reception (87,7%), hygiene 
(86,2%), medical attendant, social and clinical equipments (84,6%), temperature (81,5%) 
and nutritionist and security (76,9%). We also observed that 7,7% (5 patients) didn’t 
answered the questions about structure and events realized. Conclusion: We concluded 
big part of the patients was satisfaction with the attendant realized by the clinic, both with 
regard to the professional care as the physical structure of clinic. The professional with 
the most part of the levels of acceptance are nurses and psychologists, because this kind of 
professional have most proximity. But the evaluation items with less satisfactory doesn’t 
involve direct the contact of professional care, they are commemoration and snake served 
during the sessions of hemodialysis.
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Dual Blockade of the Adrenergic System and the Renin Angiotensin 
Aldosterone System in Hypertensive CKD Patients  Jafar Al-Said, Sony 
Murdeshwar.  Nephrology, Bahrain Specialist Hospital, Bahrain. 


Kidney function progression in CKD patients with Hypertension using ACE inhibitors 
or ARB with or without combined alpha and beta adrenergic blockade by Labetalol or 
Carvedilol was tested in a retrospective study. Changes in eGFR, by MDRD equation, was 
used as a marker of renal function variation over the follow up period. CKD stage II, III, 
and IV patients with HTN were selected from nephrology clinic data. Age, gender, BMI, 
clinic BP, antihypertensive medications used and chemistry results were collected from 
the charts. Patients were divided into two groups; (1) Patients who used ACE inh. or ARB 
together with Labetalol or Carvedilol. (2) Patients used only ACE inh. or ARB. Matching 
patients were selected from each group for; age, gender, BMI, and CKD stage. Half of the 
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patients in each subgroup were diabetic. The difference between the first visit eGFR and 
the last visit eGFR was used as a marker for renal function variation.


There were 14 patients in each group of which 7 were diabetic. Demographic 
characteristics are presented in table (1).
Table(1),Demography for the total patients and the subgroups with and without the Adrenergic 
blockers


Variables
Total  
population 
N=28


Alpha & Beta adrenergic blocker 
with RAAS blocker N=14


Only RAAS 
blockers N=14 P


Mean Age (SE) 54 (2.3) 53.4 (3.7) 54.9(3) NS
Gender, Male% 46 50 43 NS
Mean BMI(SE) 33.6(1.3) 35.1(2) 32(1.5) NS
DM N(%) 14 (50%) 7 (50%) 7 (50%) NS
Mean first BP systolic(SE)/
diastolic(SE


149(3.9)/ 
86(1.6) 156(5.9)/88(2.3) 142(4.8)/83.2(2) NS


Mean eGFR(SE) 42.9(3.3) 43.6(4.8) 42.2(4.7) NS
Mean duration of follow up 
(months, SE) 30.7 (2.9) 27.2(4.3) 34.2(3.9) NS


P for the variation between the Last two columns variables
In non diabetic patients using combined Adrenergic and RAAS blockers showed 


increased eGFR by 5ml/min. (SE 3.6) over a median of 27 months this difference was 
statistically significant when compared to the non diabetic patients using only RAAS 
blocker which showed a reduction in eGFR by mean of 7ml/min. (SE 3.1) over 31 months. 
The difference was not significant among diabetic patients. BP alteration after treatment 
did not explain the variation.
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Competing Risk of Death Versus ESRD in Different eGFR Elderly – A 
Cohort Study in Southern Taiwan  Shang-Jyh Hwang,1,2 Ming-Yen Lin,1,3 
Hung-Chun Chen.1,2  1Division of Nephrology, Kaohsiung Medical University 
Hospital, Kaohsiung, Taiwan; 2Faculty of Renal Care, Kaohsiung Medical 
University, Kaohsiung, Taiwan; 3Institute of Occupational Safety and Health, 
Kaohsiung Medical University, Kaohsiung, Taiwan. 


Background: Severity of CKD is an independent risk factor of mortality. Whether the 
elderly CKD patients are more risky to ESRD or to death before reaching ESRD is still 
unclear. We studied the risks of death vs. dialysis in elderly population.


Method: A retrospective cohort study used data of the Elderly Physical Examination 
in Kaohsiung City. eGFR, calculated by MDRD 4-variable equation, was used to classify 
groups as <15, 15-29, 30-44, 45-59, and ≥60 (reference) ml/min/1.73m2. The index date 
was the date of the health examination in 2000. For all-cause of mortality, censored was 
defined at subjects starting dialysis or December 31, 2007. For event as starting dialysis, 
censored was defined as subjects died or December 31, 2007. Kaplan-Meier and competing 
risk Cox regression model were used


Results: A total of 32,633 cases entered analysis with mean age of 73.0±5.0 years, 
64.5% male. The ratios of cumulate 5 year mortality rate to ESRD were 42.7, 28.2, 8.1, 1.6, 
0.5 for group with eGFR >= 60, 45-59, 30-44, 15-29, <15 mL/min/ 1.73 m2, respectively. 
Comparing with reference group, the competing Cox regression model showed higher 
risk of ESRD than death in different levels of eGFR groups (HR: 1.2 vs. 2.5, 1.6 vs. 11.5, 
2.8 vs. 93.8, 2.1 vs. 168.4 for groups with eGFR45-59, 30-44, 15-29, <15 mL/min/ 1.73 
m2, respectively).
Competing Cox regression model for mortality and ESRD


Mortality ESRD
eGFR (ml/min/1.73m2) Hazard ratio 95% CI Hazard ratio 95% CI
60≥ 1 - 1 -
45-59 1.2 1.2-1.3 2.5 1.9-3.4
30-44 1.6 1.5-1.8 11.5 8.4-15.7
15-29 2.8 2.4-3.3 93.8 69.8-126.1
<15 2.1 1.5-2.9 168.4 121.6-233.2
Adjusted by age, sex, hypertension, hyperglycemia, hypelipidemia, urine acid and obesity


Conclusions: As the increasing severity of renal function impairment, there is a decrease 
in competing risk of death to ESRD and an increase in risk of ESRD. This outcome pattern 
of elderly CKD could be one of the causes of the highest incidence of elderly ESRD in 
elderly in Taiwan.
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Rituximab Reduces C3NeF in a Patient with MPGN but Does Not Lower 
Proteinuria nor Ameliorate Renal Function  Elena Bresin,1 Erica Daina,1 
Chiara Mossali,1 Sara Gamba,1 Veronique Fermeaux-Bacchi,2 Marina Noris,1 
Giuseppe Remuzzi.1  1Mario Negri Institute for Pharmacological Research, 
Clinical Research Center for Rare Diseases “Aldo e Cele Daccò”, Bergamo, 
Italy; 2Service d’Immunologie Biologique, Hôpital Européen Georges-
Pompidou, Paris, France. 


Purpose of Study Membranoproliferative glomerulonephritis (MPGN) is a 
progressive kidney disease characterized by severe proteinuria and renal impairment. 
Hypocomplementemia is very common, due to complement hyperactivation associated 
with presence of nephritic factors (NeFs) or mutations in complement regulatory genes. 
No specific cure exists and most patients inexorably progress to ESRD.


In a patient with high C3NeF levels and persistent proteinuria, we evaluated the effect 
of Rituximab, a humanized anti-CD20 antibody, on disease course and on C3NeF levels.


Methods Blood and urine routine analyses; complement profile assessment; sequencing 
of CFH, CFI and MCP genes; assay for C3NeF activity.


Results The patient, a 20 year old woman, was firstly hospitalized at 11 years for 
edema, hematuria and nephrotic-range proteinuria. Severe hypocomplementemia (C3 
7mg/dl) and hypoalbuminemia were present. Renal function was normal. Renal biopsy 
showed MPGN. Treatment with 2 cycles of steroid boli reduced transiently proteinuria. She 
was maintained on prednisone and ACE-inhibitors, however nephrotic-range proteinuria, 
chronic normocytic anemia and low C3 levels persisted. Factor H and B plasma levels 
were normal. CFH, CFI and MCP genes sequencing revealed no mutations. Instead high 
circulating levels of C3NeF were found. On the basis of this last finding, treatment with 
one infusion of Rituximab (375 mg/m²) was performed. During one year follow-up, C3NeF 
activity sharply decreased to almost undetectable levels, but no benefit was observed on 
C3 levels and proteinuria, still in nephrotic range.


Conclusions Rituximab reduced substantially C3NeF levels in the patient but didn’t 
ameliorate renal condition. At least in this case, C3NeF does not seem to be the main cause 
of complement activation and glomerular damage.
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Relapse of Nephrotic Syndrome after Rituximab Therapy in a Patient with 
Idiopathic Membranous Nephropathy  Alfonso Eirin, Maria V. Irazabal, 
Stephen B. Erickson, Hesham Keryakos, Fernando C. Fervenza.  Division of 
Nephrology and Hypertension, Mayo Clinic, Rochester, MN. 


Membranous nephropathy (MN) is a common immune-mediated glomerular disease 
and one of the leading causes of nephrotic syndrome (NS) in Caucasian adults. Although 
in most patients the disease progresses relatively slowly, approximately 40% of patients 
eventually develop end-stage renal disease. Rituximab (RTX) therapy is effective in 
reducing proteinuria in most patients with MN. However, long-term outcome data after 
RTX therapy is not available. Specifically, we don’t know if patients treated with RTX will 
relapse following achievement of remission. We present the case of a 32-year-old man with 
MN (proteinuria = 9.3g/24h) initially treated with angiotensin-converting enzyme inhibitor 
(ACEi) and angiotensin receptor blocker (ARB). Despite maximally tolerated doses of 
ACEi/ARB for 6 months, his proteinuria remained 10.8g/24h; serum creatinine (SCr) = 
1,1mg/dL; creatinine clearance (CrCl) = 109 mL/min/1.73m2; serum albumin = 2.5 g/dL. 
He was enrolled in a study on the use of RTX in MN and received 1g x 2 (days 1 and 15) 
while continued on ACEi + ABR. Twelve months after RTX treatment, his proteinuria 
decreased to 0.5g/24h while serum albumin increased to 4.3g/dL, SCr = 1.1mg/dL, and 
CrCl = 112ml/min/1.73m2. Sixteen months after his last RTX dose, proteinuria = 0.2g/24h. 
Thirty-six months after his last RTX dose, SCr = 0.9 mg/dL; CrCl = 126 mL/min/1.73m2; 
serum albumin = 4.1 g/dL; however, proteinuria increased to 1.1g/24h. A second renal 
biopsy showed MN with new epimembranous deposits. He was treated with a single dose 
of RTX (1g). Four and 10 months after this single dose of RTX proteinuria was 0.14g/24h, 
and 0.12g/24h, respectively while CrCl = 101 mL/min/1.73m2, Scr = 1.1mg/dL, and serum 
albumin = 4.3 g/dL. This case demonstrates that patients with MN treated with RTX can 
suffer a relapse and thus need to be followed long-term. In these patients, relapse of MN 
can be successfully treated with reintroduction of RTX.
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Clinical Manifestations of IgA Nephropathy Combined with Thin 
Glomerular Basement Membrane in Children  Min Hyun Cho, Sook Hyun 
Park, Young Ju Hwang, Suk Jin Hong, Cheol Woo Ko.  Pediatrics, Kyungpook 
National University Hospital, Daegu, Republic of Korea. 


Background: The most common primary glomerular causes of persistent hematuria 
in Korean school screening are immunoglobulin A (IgA) nephropathy and thin glomerular 
basement membrane (GBM) nephropathy. The aim of this study is to evaluate the clinical 
manifestations of IgA nephropathy combined with thin GBM in children.


Methods and materials: This retrospective review was conducted on 24 patients 
diagnosed as IgA nephropathy combined with thin GBM on renal biopsy at our hospital 
between Jan. 2000 and Mar. 2009. These clinical findings were compared with the data of 
patients diagnosed as pure IgA nephropathy and thin GBM nephropathy, respectively.


Results: During the period of study, 71 patients were diagnosed as pure IgA nephropathy 
(group I), 24 patients were diagnosed as IgA nephropathy combined with thin GBM (group 
II) and 127 patients were diagnosed as pure thin GBM nephropathy (group III).


In the group I, the ratio of male to female was 2.2 to 1 and mean age was 11.0 years. 
33 patients (46.5%) presented heavy proteinuria (urine protein; above 100mg/dL) and 36 
patients (50.7%) belonged to Haas’ class III to V in the group I. In the group II, the ratio 
of male to female was 3 to 1 and mean age was 10.8 years. Compared with group I, they 
had lower incidence of heavy proteinuria (46.5% vs 20.8%) and lower grade of pathology 
findings (50.7% vs 29.1%), which presented statistically significant difference (p=0.04 and 
0.08, respectively). Compared with group I & II, group III showed female predominance 
and younger onset age (mean age: 7.9 years).


Conclusion: This study represents that the children with IgA nephropathy combined 
with thin GBM have similar epidemiologic characteristics, but better pathologic findings 
and clinical courses, which compared to the children with pure IgA nephropathy.


Disclosure of Financial Relationships: nothing to disclose 
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Clinicopathological Feature Depending on Immunohistologic Patterns in 
IgA Nephropathy  So-young Choi,1 Chun-Gyoo Ihm,2 Tae Won Lee,3 Kyoung 
whan Jung,4 Joo young Moon,5 Dong Young Lee.6  1Internal Medicine, Kyung 
Hee University Medical Center, Seoul, Dongsaemun-gu/Hoegi-dong, Korea; 
2Internal Medicine, Kyung Hee University Medical Center, Seoul, Dongsaemun-
gu/Hoegi-dong, Korea; 3Internal Medicine, Kyung Hee University Medical 
Center, Seoul, Dongsaemun-gu/Hoegi-dong, Korea; 4Internal Medicine, Kyung 
Hee University Medical Center, Seoul, Dongsaemun-gu/Hoegi-dong, Korea; 
5Internal Medicine, East-West Neo Medical Center, Seoul, Kangdong-gu/
Sang-il-dong, Korea; 6Internal Medicine, East-West Neo Medical Center, Seoul, 
Kangdong-gu/Sang-il-dong, Korea. 


IgA nephropathy is characterized by diverse clinical course. The role of 
immunohistological patterns on clinical features and course is not yet to be determined. 
So, we planned to research the clinicopathological presentations and its effect on the renal 
outcome in relation to the immunohistologic patterns. Methods: During the period of 1996 
to 2008, 233 biopsy provened IgA nephropathy patients were enrolled. The pathologic 
grading was done according to the Modified Lee’s grade. The staining intensity of mesangial 
IgA, IgG, IgM, C3, C1q, and Fibrinogen, were scored. The baseline clinical and laboratory 
characteristics and the variation in renal function with time was investigated. Results: The 
frequency of mesangial IgG(15.8%) and IgM(36.5%) on IF may be less common in Korea 
whereas 62% and 82% in other countries. The probability of simultaneous IF staining of C1q 
and fibrinogen in the IF IgG positive group was higher. Simultaneous IF staining of IgG, 
C1q and fibrinogen is associated with more significant pathological features. The change 
in GFR with time decreased more significantly in the IF IgG positive group(-3.85±19.00 
ml/min/1.73 m2/mo) than negative group(-0.17±5.22 ml/min/1.73 m2/mo) after adjusted 
for other factors. Multivariate regression analysis was done on the factors affecting the 
dGFR/dMonth. Again, there was a significant effect with the usage of steroids, and the IF 
IgG positivity. Conclusion: The simultaneous deposit of IgG, C1q, and fibrinogen in IgA 
nephropathy is associated with more significant pathological features. Additionally, the 
deposition of IgG in IgA nephropathy indicates a worse prognosis.
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Cryptococcus laurentii Fungaemia as a Complication of Immunosuppressive 
Therapy Case Report  Beata Naumnik, Karolina Furman-Kuklinska, Michal 
Mysliwiec.  Dept. of Nephrology and Transplantology with Dialysis Unit, 
Medical University, Bialystok, Poland. 


Recently, infections caused by Cryptococci non-neoformans have been increasingly 
recognized. Cryptococcus laurentii was previously considered saprophyte and thought 
to be non pathogenic to humans. However, in favorable circumstances like diminished 
immunity, it seems to be an important pathogen.


We present a case of fungaemia caused by Cryptococcus laurentii in a young man with 
membranoproliferative glomerulonephritis on aggressive immunosuppressive therapy. In 
this case we also considered a tick-borne infection because of the endemic area of ticks’ 
occurrence. Most cases of fungaemia caused by Cryptococcus laurentii were successfully 
treated with fluconazole. In our patient, after two weeks of fluconazole treatment, we still 
observed septic fever and positive microbiological blood tests. Therefore, among the others, 
the computer tomography of abdomen was done. We observed an inflammatory focus near 
right lobe of the liver. Accordingly, we started treatment with itraconazole. Controlled 
microbiological blood tests after 5 weeks of itraconazole therapy were negative.


Until now, only one case of fungaemia caused by Cryptococcus laurentii with use of 
itraconazole was reported. Such an unusual fungal infection needs guidelines about earlier 
diagnosis, treatment and prophylaxis to protect immunocompromised hosts.
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Factors for Proteinuria Disappearance after 2-yr Combination/Prednisolone 
Therapy in Severe Childhood IgA Nephropathy  Yuko Shima,1 Koichi 
Nakanishi,1 Hiroko Togawa,1 Mina Obana,1 Kandai Nozu,2 Kazumoto Iijima,2 
Ryojiro Tanaka,3 Satoshi Sasaki,4 Norishige Yoshikawa.1  1Pediatrics, Wakayama 
Medical University, Wakayama, Japan; 2Pediatrics, Kobe University, Kobe, 
Hyogo, Japan; 3Pediatric Nephrology, Hyogo P. Kobe Children’s Hos, Kobe, 
Hyogo, Japan; 4Pediatrics, Hokkaido University, Sapporo, Hokkaido, Japan. 


Prognosis of severe childhood IgA nephropathy (IgAN) showing diffuse mesangial 
proliferation (DMP) is poor. Treatments of severe childhood IgAN with combination therapy 
(prednisolone (PSL) + azathioprine/mizoribine + warfarin + dipyridamole) or PSL alone for 
2 yr seem to improve their prognosis. However, factors for proteinuria (P) disappearance 
after the 2-yr treatments have not been examined. We screened retrospectively consecutive 
124 children with newly diagnosed severe IgAN showing DMP, who took combination 
therapy or PSL alone for 2-yr and underwent repeat biopsy. Among the 124 children, 91 
children (73.4%, P- group) showed no proteinuria after the 2-yr treatments. To clarify factors 
for P disappearance we compared the clinico-pathological findings between P- group and 
presence (P+) group. Results were analyzed with JMP. There was no significant difference 
in P disappearance ratio between combination and PSL alone. At start of treatment, urinary 
protein excretion was more (1.5 vs 1.3 g/day/1.73m2, p=0.02) and estimated GFR were 
less (122 vs 137 ml/min/1.73m2, p=0.01) in P+ group. And glomeruli showing crescents 
(32.3 vs 18.8% p=0.02) and sclerosis (7.2 vs 2.8%, p=0.008) were significantly more in 


P+ group. There was no significant difference in mesangial IgA deposit. Pre-therapeutic 
factors for P disappearance were ratios of sclerotic and crescentic glomeruli in univariate 
and multivariate analyses. The best crossroads prescribing P disappearance after the 
treatments were 7.1% of sclerotic glomeruli and 55.5% of crescentic glomeruli at start of 
treatments, respectively. At latest observation (9.0±4.0 yr), 79.1% of P- group maintained 
no proteinuria, conversely, only 36.4% of P+ group showed P disappearance (p<0.0001). 
In conclusion, children with severe IgAN whose sclerotic or crescentic glomeruli are over 
the crossroad may need more effective therapy.
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Low-Grade Proteinuria Is Associated with Progression of Fabry 
Nephropathy after More Than 5 Years of Enzyme Replacement Therapy  
Sandro Feriozzi,1 Markus Cybulla,2 Michael West,3 Kathy Nicholls,4 Juan 
Torres,5 Gere Sunder-Plassmann.6  1Nephrology and Dialysis, Belcolle Hospital, 
Viterbo, Italy; 2Nephrology, University Hospital, Freiburg, Germany; 3Medicine, 
Dalhouise University, Halifax, NS, Canada; 4Nephrology, Royal Melbourne 
Hospital, Parkville, VIC, Australia; 5Nephrology, Hospital of Bellvitge, IDIBELL, 
Barcelona, Spain; 6Medicine III, Medical University, Vienna, Austria. 


Proteinuria in Fabry nephropathy is associated with a faster decline of renal function. 
We have investigated if mild proteinuria (<1 g/day) is associated with a worse evolution. 
The data of Fabry patients (pts) were collected in the Fabry Outcome Survey (FOS). 
Data from 94 pts receiving Agalsidase alfa over a period >5 years with 24-hr proteinuria 
(UP)<1g were extracted from FOS. For all pts Scr, eGFR(MDRD) and (UP) were collected 
at baseline after at least 5 years of ERT. Pts were subdivided according to baseline eGFR 
into stages I, II and III (KDQOI) and also to the UP greater or less than 500 mg. 8 pts out 
of 16 in the group with UP>500 mg and 30 out of 78 pts in the group with UP <500 mg 
were treated with ACEin. and /or ARBS.
RESULTS
eGFR Baseline 5+ years Mean Change p-value slope pts #
Proteinuria 500 -1000 mg/24h at baseline n=16
>89 109.6 ± 13.6 81.8 ± 9.2 -27.8 ± 11.0 0.005 -4.2 ± 2.0 5
60-89 79.7 ± 7.1 80.4 ± 19.4 0.7 ± 16.4 0.931 0.1 ± 2.9 5
30-59 50.2 ± 7.2 39.4 ± 7.2 -10.7 ± 9.2 0.036 -1.9 ± 1.6 6
Total 78.0 ± 26.9 65.5 ± 24.0 -12.5 ± 16.4 0.008 -2.0 ± 2.7 16
Proteinuria<500mg/24h at baseline n=78
>89 105.5 ± 12.4 88.6 ± 21.0 -16.8 ± 24.4 <0.001 -2.3 ± 3.4 35
60-89 75.0 ± 8.6 67.8 ± 14.3 -7.2 ± 13.0 0.004 -1.0 ± 2.0 32
30-59 50.1 ± 6.3 50.7 ± 17.7 0.6 ± 15.1 0.894 0.1 ± 2.5 11
Total 85.2 ± 22.5 74.8 ± 22.5 -10.4 ± 20.0 <0.001 -1.4 ± 2.9 78
slope: ml/min/1.73m2/year


These data demonstrate that, despite the ERT, a mild proteinuria is associated with a 
worse prognosis eGFR in pts with Fabry disease.


Disclosure of Financial Relationships: grant/research support: Shire HGT; honoraria: 
Shire HGT, Genzyme. 
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Pulmonary-Renal Syndrome – A Case Report of IgA Nephropathy 
Presenting with Renal Failure and Pulmonary Hemorrhage in an Adolescent  
Ewa Elenberg.  Department of Pediatrics, Baylor College of Medicine, Houston, 
TX. 


Background: IgA nephropathy (IgAN) is the most common glomerular disease 
worldwide, generally limited to renal disease. The pulmonary–renal syndrome (PRS) 
is defined as the combination of a diffuse alveolar haemorrhage and a rapid progressive 
glomerulonephritis. PRS is characterized by a fulminant course, thus early diagnosis 
is essential for correct therapy. The differential diagnosis commonly includes ANCA-
associated small vessel vasculitides, Goodpasture syndrome, SLE. IgAN presenting with 
renal failure and pulmonary hemorrhage is an extremely rare cause of PRS, with only 11 
cases reported worldwide, known for high mortality rate. The youngest so far reported 
patient was 17 years old. Objective: To report 14 years old adolescent male presenting with 
end stage renal disease (ESRD) due to IgAN and recent onset of dyspnea and hemoptysis. 
Design/Methods: Case report. Results: 14y old male presented with oliguric ESRD and 
few days history of progressive orthopnea, blood tinged sputum and gross hematuria. Patient 
was hypertensive (BP 203/135mmHg), labs revealed BUN-144g/dl, creatinine-19.6mg/dl, 
Ca-5mg/dl, P-7.4mg/dl, Hgb-7.7g/dl, Hct-22%. Chest x-ray revealed enlarged heart and 
pulmonary edema. CT scan of the lung revealed multiple ill-defined nodular opacities with 
interstitial thickening. The lung biopsy (Bx) revealed features suggestive of pulmonary 
capillaritis (acute hemorrhage, fibrin, patchy organizing pneumonia, multifocal. non-specific 
airway changes with increased mucus, goblet cell hyperplasia, mild anthracosis). The kidney 
Bx revealed IgAN with diffuse global sclerosis. Therapy (Rx) consisted of hemodialysis, 
monthly IV Cytoxan for 6 months (mo) and pulses of Solumedrol 1g iv, initially daily, 
then weekly. After 6 mo of therapy, Cytoxan was replaced by Methotrexate for 1 year, iv 
solumedrol was slowly weaned to every mo. With Rx, the patient did not have additional 
hemophtysis, no pulmonary hemorrhage, remains on chronic HD. Conclusions: This is 
the first report of young adolescent patient with IgA nephropathy presenting as ESRD and 
PRS. Successful survival and normal pulmonary function appears to be due to prolonged 
immunosuppressive Rx.


Disclosure of Financial Relationships: nothing to disclose 
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A Case Report of FSGS Associated with Waldenstroms Macroglobulonemia  
Jayasree Grandhi, Richard E. Wing, Rebeca D. Monk.  Department of Medicine, 
University of Rochester School of Medicine and Dentistry, Rochester, NY. 


An 81 yr old woman (JS) presented with 4 weeks of edema, oliguria and dyspnea. 
Exam revealed 3+ pitting edema but no crackles, lymphadenopathy or hepatosplenomegaly. 
Data: Hemoglobin 8.2 g/dl; creatinine 3.2 mg/dl; BUN 56 mg/dl; albumin 2.1g/dl; 24 hour 
urine: 21 g of protein and creatinine clearance: 14ml/min. Serologies for hepatitis B and 
C, HIV, ANA were negative. C3 and C4 were normal. Kidney biopsy showed extensive 
foot process effacement, tubular injury, but no casts and was deemed consistent with focal 
segmental glomerulosclerosis (FSGS). There was staining of IgM and kappa light chains 
in the tubular epithelial brush border and a single focal interstitial infiltrate of lymphocytes, 
plasma cells. JS was unresponsive to diuretics and hemodialysis was initiated.


In the next 3 months, JS developed orthostasis, falls and refractory anemia. Serum and 
urine protein electrophoresis showed a paraprotein in the gamma region and immunofixation 
reflected elevated IgM kappa light chains. Bone marrow biopsy was consistent with 
Waldenstroms macroglobulonemia (WM). JS was started on chlorambucil (0.1 mg/kg/day). 
After 2 months, her renal function improved, dialysis was discontinued, but proteinuria 
persisted. Oral prednisone (1mg/kg/day) was added. In the next 2 months, JS’s edema 
resolved, creatinine stabilized at 1.1, urine protein to creatinine ratio was 1.6:1. JS’s 
paraproteinemia diminished from a peak of 2.0 g/L to 0.6 g/L.


FSGS has been reported in association with plasma cell disorders, lymphomas and 
chronic lymphocytic leukemia. Renal disease occurs in 30% of cases of WM. Single cases of 
minimal change disease and membranous nephropathy have been described in the literature 
which have responded to a combination of chlorambucil and prednisone. To our knowledge, 
this represents the first case report of FSGS associated with WM.
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A Case of Secondary Amyloidosis Associated with Cyclic Neutropenia  Hyun 
Kyung Lee,1 So Hee Lee,1 Hee Gyung Kang,1 Kyung Chul Moon,2,3 Il Soo Ha,1,3 
Yong Choi,1,3 Hae Il Cheong.1,3  1Department of Pediatrics, Seoul National 
University Children’s Hospital, Seoul, Korea; 2Department of Pathology, 
Seoul National University Hospital, Seoul, Korea; 3Kidney Research Institute, 
Medical Research Center, Seoul National University College of Medicine, 
Seoul, Korea. 


Secondary amyloidosis, a rare complication of persistent inflammation, may develop 
in patients with chronic rheumatic diseases, long-lasting infections, and some other 
diseases. Cyclic neutropenia (CN), which is caused by the neutrophil elastase 2 gene 
(ELA2) mutations, is a rare disorder characterized by periodic neutropenia. Although high 
incidence of secondary amyloidosis in a canine model of CN has been reported, only few 
human cases of secondary amyloidosis have been reported in association with CN. Here, 
we describe a case of secondary amyloidosis associated with CN.


A 14-year-old girl was referred to our hospital for evaluation of slowly growing 
goiter of 1 year duration and recently developed azotemia and proteinuria. She had 
suffered from frequent episodes of various kinds of infections since early infancy. The 
laboratory findings revealed oscillation of the peripheral blood neutrophil counts with 
a typical 3-week cycle. A kidney biopsy revealed amyloid deposition with apple-green 
birefringence by Congo-red staining without evidence of immunoglobulin light chain 
deposition. Her serum amyloid A level was 601.8 ug/mL (normal ≤ 8 ug/mL), and there 
was no evidence of monoclonal gammopathy or plasma cell dyscrasia. Amyloid deposition 
was also detected in the thyroid and bone marrow tissues, and involvement of the heart 
and colon were clinically suspected as well. The ELA2 gene study showed a previously 
reported, de novo heterozygous intronic mutation of c.597+5 G>A (IVS4+5 G>A). Because 
her neutropenia and coinciding neutropenic fever showed no response to recombinant 
human granulocyte-colony stimulating factor treatment, stem cell transplantation is under 
consideration to cure her CN.


In conclusion, although CN is usually benign, recurrent inflammatory reaction may 
cause secondary amyloidosis.
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Prognostic Factors of Renal Survival in Peruvians Patients with 
Proliferative Lupus Nephritis  Jorge Enrique Rojas-Rivera, Javier Roldan, 
Ricardo Saavedra, Abdias Hurtado-Arestegui.  Nephrology, Hospital Nacional 
Arzobispo Loayza, Lima, Peru. 


In Peru, lupus nephritis (LN) is an important cause of end-stage renal disease (ESRD). 
We studied a cohort of 45 Peruvians patients with proliferative LN (Class IV by OMS) 
between 2000-2005, treated with cyclophosphamide (CYC) and steroids and we searched 
prognostic determinants of progression of kidney disease in LN. We estimated renal 
function and proteinuria outcome with Kaplan-Meier curves and Cox regression. Results: 
Forty-five patients (43 females, 95.6%), 28.9 ± 9.6 years old, 12 ± 11.7 months with SLE. 
At the kidney biopsy: serum creatinine 1.15 ± 0.8 mg/dL, renal function (MDRD) 78.9 ± 
33.5 mL/min/m², proteinuria 2.9 ± 2.5 g/day. Clinical features: nephrotic syndrome 42.2%, 
hypertension 44.4%, anti-DNAds 100%, low complement 77.8%, ANA 1/160 (median), 
severe anaemia (Hb < 8 g/dL) 17.8%, SLEDAI > 20, 17.3%. After follow-up (19.5 ± 7.1 
months): 44 (97.8%) patients received steroids > 0.5 mg/Kg/day (21.1 ± 11.7 months), 
100% CYC (accumulated dose 9.8 ± 3.4 g). Complete and partial proteinuria remission 
in 6 (13.3%) and 9 patients (20%) respectively; 14 (31.1%) deteriorated proteinuria, 17 
(37.8%) duplicated serum creatinine, 9 (20%) progressed to ESRD and 3 (6.7%) died. Basal 
anaemia forecasted duplication of creatinine (p = 0.026, HR: 3.7, IC95%: 1.2-11.5) and 
proteinuria deterioration (p = 0.004, HR: 3.6, IC95%: 1.1-12.0), basal interstitial fibrosis and 
creatinine > 1.4 mg/dL at six months, forecasted duplication of creatinine (p = 0.033, HR: 
3.2, IC95%: 1.1-9.2 and p = 0.045, HR: 3.0, IC95%: 1.0-8.8 respectively). Conclusions: 
In Peru, LN is a serious kidney disease. Severe anaemia, interstitial fibrosis and elevated 
creatinine at six months were factors associated with poor renal prognostic.
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Combination Treatment of Corticosteroids, Cyclosporine and Mycophenolate 
in Resistant Nephrotic Syndrome  Soo Min Kim, Hae Won Jung, Yu Kyong 
Choi, Jung Eun Lee, Wooseong Huh, Dae Joong Kim, Ha Young Oh, Yoon-Goo 
Kim.  Nephrology, Samsung Medical Center, Sungkyunkwan University School 
of Medicine, Seoul, Republic of Korea. 


The treatment of patients with nephrotic syndrome (NS) resistant to corticosteroids 
or other immunosuppressive agents remains a clinical problem. The combination of 
corticosteroids, a calcineurin inhibitor, and mycophenolate is known to be one of the 
most effective therapies and generally well tolerated in renal transplantation. Since the 
mechanism of action of calcineurin inhibitor and mycophenolate could be complementary, 
we empirically treated selected patients of resistant NS with combination treatment of 
corticosteroids, cyclosporine (CSA), mycophenolate in Samsung Medical Center, a tertiary 
referral hospital in Seoul, Korea.


Eleven patients with biopsy-proven idiopathic NS (minimal change disease 
[n=2], focal segmental glomerulosclerosis [n=4], membranous nephropathy [n=4], 
membranoproliferative glomerulonephritis [n=1]) treated with a combination of 
corticosteroids, CSA, and mycophenolate for more than 4 months were included in this 
study(urine protein-creatinine ratio:3.8∼10.4 g/g at study entry). All patients showed 
resistance to corticosteroids combined with CSA. Cyclophosphamide had previously failed 
in seven patients and mycophenolate had failed in six patients. Disease duration before 
study entry ranged from 10 to 221 months.


Complete remission occurred in two patients (one patient with FSGS and MPGN, 
respectively) and partial remission occurred in eight patients. In one patient with 
membranous nephropathy who showed resistance to triple combination treatment of 4 
months, CSA was discontinued due to acute kidney injury. There were no other significant 
side effects during the period of triple combination treatment.


The combination treatment of corticosteroids, CSA and mycophenolate appears to be 
effective in selected patients with NS whose disease could not be controlled by mono- or 
dual-immunosuppressive agent therapy. Long term prognosis can not be determined due to 
short duration of follow-up after attainment of complete or partial remission. 
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Minimal Change Nephropathy in a Patient with Retroperitoneal Fibrosis. 
A Case Report  Ramesh Soundararajan, Vinaya R. Soundararajan.  Nephrology, 
Associates in Nephrology, Chicago, Il. 


A 56 year old male with a past history of hypertention presented with two-week history 
of lower extremity edema and an acute worsening of his renal function. His baseline 
creatinine was 1.0 mg/dL six months prior to presentation.


Nine months prior to this presentation, patient was worked up for some abdominal 
discomfort with CT scans and PET scans, which suggested periaortic mass extending from 
the renal artery to the aortic bifurcation, suggestive of retroperitoneal fibrosis. This was 
accompanied by right-sided hydro-nephrosis and pericalyceal dilatation of the left kidney. 
Work up also included a negative bone marrow for lymphoma. Patient had a normal left 
ventricular ejection fraction and mild restrictive pulmonary disease.


During this presentation, patient had twenty-seven grams of protenuria in twenty-four 
hours. Hepatitis serology was negative. Anti GBM and ANCA were negative. ANA was 
negative. Complements were normal. Urine and serum electrophoresis was negative for 
monoclonal spike.


His presenting creatinine was 3.9 mg/dL up from 1.2 mg/dL two weeks prior. Patient 
underwent bilateral cystoscopy with retrograde pyelogram, which revealed bilateral 
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hydronephrosis and picture consistent with retropertoneal fibrosis. He underwent bilateral 
stent placement. Creatinine decreased back to 1.2 mg/dL over the next five days.


A percutaneous renal biopsy revealed minimal change nephropathy. Patient was 
treated with steroids.


We are reporting a patient who had acute renal failure from obstructive uropathy due 
to retroperitoneal fibrosis who also developed nephrotic syndrome secondary to minimal 
change disease. This has previously been reported only once in the literature where the 
minimal change disease predated the diagnosis of retroperitoneal fibrosis by five years 
(Kook-Hwan, The Korean Journal of Internal Medicine, vol 12 no:2, June 1997).
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Pregnancy in Patients with Cryoglobulinemic Vasculitis Treated with 
Plasmapheresis and Mycophenolate Mofetil (MMF). A Case Report  Carlo 
Giammarresi, Calogera Tortorici, Angelo Ferrantelli, Luisa Bono, Ugo Rotolo.  
U.O. Nephrology and Dialysis, Civico Hospital, Palermo, Italy. 


Our case study shows a woman aged 30 affected by HCV infection for 10 years. She has 
been visited due to the outbreak of a nephrotic syndrome (proteinuria: 7gr/d; albuminemia 
2.3 g/dl). The renal function was in the range. We decided to proceed with a renal biopsy 
which revealed an extracapillary proliferative glomerulonephritis It has been agreed that 
the patient should undergo 12 plasmapheresis treatments associating MMF therapy with a 
dosage of 2 gr/die. This way after one month a partial remission of proteinuria (3 g/d) have 
been achieved. The MMF therapy has been thus carried on. After two years, the patient 
reported amenorrhea in the last 3 months. A dosage of beta-HCG has been carried out with 
a positive result, confirmed by US scan. The MMF therapy has been interrupted whereas 
prednisone therapy has been maintained at 5 mg/die. During the pregnancy, proteinuria 
was kept within 2 gr/24 h and the renal function was regular. The pregnancy has made 
progress with no significant problems. The Caesarean birth has been carried out at the 
end of 36th week of pregnancy. The viable fetus at the time of birth was in good health 
conditions and its growth corresponded to 28th week. The child follow-up did not show 
any significant diseases after 3 years from birth. The patient has thus taken up again the 
MMF and prednisone therapy. After one year from the child’s birth, the patient showed 
good health conditions and the following values: 1 gr/24 h- proteinuria. We went on then 
with MMF 2 gr/die and prednisone 5 mg/die therapy. After 18 months from the child’s 
birth, proteinuria has increased up to 3 gr/24 h. It has been agreed on treating the patient 
with six plasmapheresis treatments, resulting into proteinuria improvement. The MMF and 
prednisone therapy with maintenance dose has been therefore carried on.
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A Takayasu’s Arteritis Starting Such as a Nephrovascular Hypertension  
Gioacchino Li Cavoli, Luisa Bono, Calogera Tortorici, Carlo Giammarresi, 
Angelo Ferrantelli, Angelo Tralongo, Ugo Rotolo.  Nephrology and Dialysis, 
Arnas Civico, Palermo, Italy. 


Takayasu’s Arteritis (TA) is a chronic vasculitis involving Aorta and its major branches. 
Almost always symptoms reflect end organ ischemia; sometimes clinical presentation 
may be insidious and diagnosis is delayed. We report a 40 years white woman’s case, 
undergone 20 years before to left nephrectomy and right renal artery balloon angioplasty 
for nephrosclerosis and serious arterial hypertension. In February 2006 she was admitted 
for severe hypertension and visual disturbances. Her physical examination showed 
asymmetric radial pulses and blood pressure values. Vascular bruits were audible over all 
the major arteries. PCR: 1.6 mg/dl, Hb 9.8 gr/dl. GFR: 79 ml/m, Proteinuria: 100 mg/dl, 
normal all the other parameters; aortic calcification in abdominal radiography and stenosis 
of renal right artery in echodoppler examination suggested angioTC study. We found out 
parietal thickening in aortic arch and stenosis of carotids, right vertebral, celiac tripod’s 
and mesenteric arteries. We diagnosed TA, 5th type according Takayasu Conference Tokio 
1994, and started therapy with metilprednisolone pulses, ticlopidine, statins and mofetil 
mycophenolate; a month later she underwent to balloon angioplasty with stenting both 
in common carotid artery and in celiac trunk. She improved blood pressure control and 
her general condition. Nowadays she feels fine and is continuing her immunosuppressant 
therapy.
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Steroid Pulse Therapy with Tonsillectomy Potentially Improves Renal 
Prognosis in Advanced IgA Nephropathy: A Retrospective Study with 23 
Cases  Hiroshi Matsuo, Takuya Hiramoto, Mika Fujimoto, Tomohiro Murata, 
Eiji Ishikawa, Shinsuke Nomura, Masaaki Ito.  Department of Cardiology and 
Nephrology, Mie University Graduate School of Medicine, Edo-Bashi, Tsu 
Mie, Japan. 


Background: Efficacy of steroid pulse therapy with tonsillectomy in IgA nephropathy 
(IgAN) complicated with renal dysfunction is still unknown, while its benefit has been 
recognized widely among many renal physicians.


Objects: Among all the patients with IgAN who underwent the steroid pulse therapy 
with tonsillectomy from 2004 to 2008, 23 patients(14 males, age 48±14.1 years old) whose 
eGFR was less than 60ml/min/1.73m2(mean 35.4 ±11.4 ml/min/1.73 m2), were enrolled 
in this analysis.


Methods: The following laboratory data was retrospectively investigated 1 year before 
and after the treatment; i.e., the change of serum creatinine level, eGFR, change of 
eGFR( eGFR), urinary protein excretion, urine occult blood, and serum IgA level.


Results: One year after the treatment (with steroid pulse therapy with tonsillectomy), 
eGFR, was significantly improved(before the treatment eGFR -5.88±8.57ml/min/1.73m2/
year: after the treatment eGFR 1.16±6.47ml/min/1.73m2/year). In addition, urinary 
protein excretion was significantly decreased (mean 2.1±1.6 to 0.9±1.2g/gCre), and fifteen 
patients (62%) has erased occult blood reaction in their urine. There were several cases 
with adverse effect, such as herpes zoster, transient hyperglycemia but no patient had any 
severe adverse effects.


Conclusion: Steroid pulse therapy with tonsillectomy was effective in IgAN patients 
in CKD stage 3-5 patients as well as those with normal renal function. It seems that this 
treatment could prolong the renal survival function, while the prospective long-term study 
is warranted.
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Clinical Outcome of ESRD Patients with Lupus Nephritis According to 
Different Renal Replacement Therapy  SeokHui Kang, SoYoung Lee, Byung 
Ha Chung, YounJoo Jeon, BokJin Hyoung, Hyeon Seok Hwang, Bum Soon Choi, 
Cheol Whee Park, YongSoo Kim, Chul Woo Yang.  Departments of Internal 
Medicine, Catholic University of Korea, Seoul, Korea. 


Introduction
In systemic lupus erythematosus(SLE) patients with end-stage renal disease, Few data 


are available about the long term outcome among different renal replacement therapies 
including kidney transplantation.


Methods
We studied 59 patients with lupus nephritis and end stage renal disease. 28 patients 


were being treated with hemodialysis(HD), 14 were undergoing peritoneal dialysis(PD), 
17 underwent kidney transplantation(KT). We analyzed clinical course including patient 
survival


Results
The mean follow up period of this study was 5±3 years in HD group, 5±3 years in 


PD group, 10±5.4 years in KT group. There was significant difference in disease flare up 
incidence among dialysis group and KT group. Incidence of disease flare up, infection, 
bleeding, cardiovascular disease and Cumulative survival was greater, in KT group, as 
compared to dilaysis group(p<0.05).


Conclusions
In SLE with end-stage renal disease, We found that KT has a good outcome with high 


survival rate and low complication rate among renal replacement therapies
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Usefulness of Renin-Angiotensin System Inhibitor Using Regardless of 
Blood Pressure in Nephrotic Membranous Nephropathy  Kentaro Kohagura,1 
Masako Kochi,1 Yoshiki Shiohira,2 Yusuke Ohya,1 Kunitoshi Iseki.3  1Department 
of Cardiovascular Medicine, Nephrology and Neurology, Faculty of Medicine, 
University of the Ryukyus, Nishihara-cho, Okinawa, Japan; 2Internal Medicine, 
Tomishiro-Chuo Hospital, Tomishiro City, Okinawa, Japan; 3Dialysis Unit, 
University of the Ryukyus, Nishihara-cho, Okinawa, Japan. 


Role of renin-angiotensin system inhibitor (RAS-I regimen) is not clear among the 
nephrotic membranous nephropathy (MN). We have evaluated the issue by comparing 
it to those who were on first-line treatment regardless of the initial blood pressure with 
steroid and immuno-suppressants (S&I regimen). Clinical outcomes were investigated 
retrospectively. A total of 25 nephrotic MN, 16 on RAS-I regimen (RAS-I group) and 9 on 
S&I- regimen (S&I group) were studied. We considered the clinical remission (CR) when 
the urine protein (UP) reached <1g/gCr. The baseline mean (SD) were: age 61.4 (16.5) 
years old, blood pressure (BP) 142 (23)/77 (11) mmHg, UP 8.1 g/gCr (range; 3.7-20.3), and 
eGFR 73.3 (27) ml/min/1.73 m2in RAS-I group. In the S&I group, they were 58.2 (11.5) 
years old, 135 (18)/77 (11) mmHg, 7.0 g/gCr (range; 3.6-15.7), and eGFR 81.3 (19.7) ml/
min/1.73 m2. The observation period was 32.6 months (range; 12-77) in RAS-I group and 
26.1 months (range; 12-67) in S&I group, respectively. At the end of the first-line treatment, 
BP and UP have reduced to 111 (15)/66 (10) mmHg and 2.1 (1.6) g/gCr (mean reduction 
rate 71.3%) in RAS-I group. Among them, 4 patients (16%) achieved CR. Reduction rate 
of UP was not different according to the basal levels of BP, UP and electron microscopic 
stage. Finally, 12 patients (81%) were treated with steroid and 5 patients (31%) were on 
the combination with immuno-suppressant. Whereas, 9 patients (100%) were treated with 
steroid and 7 patients (78%) were on the combination with immuno-suppressant in S&I 
group. Mean reduction rate (%), CR rate (%), and period to achievement of CR (months) in 
each group were similar; 80.7 vs. 91.5, 88 vs. 89 and 13 vs. 15. Results suggested that RAS-I 
regimen might be useful for reducing the dose of immuno-suppressant with comparable 
levels of clinical achievement to the conventional S&I regimen in MN.
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The Clinical and Pathological Features of Glomerular Immune Complex 
Deposits in Microscopic Polyangiitis  Fei Han, Huiping Wang, Ying Chen, 
Jianghua Chen.  The Kidney Disease Center, First Affiliated Hospital, College 
of Medicine, Zhejiang University, Hangzhou, Zhejiang, China. 


Microscopic polyangiitis (MPA) commonly has renal involvement with the pathology 
of pauci-immune segmental necrotizing and crescent glomerulonephritis. But reports about 
MPA with immune complex (IC) deposits in kidney were claimed. We analyzed the clinical 
and pathological features of glomerular IC deposits in 20 MPA patients compared with 35 
MPA patients with no IC deposits. The diagnosis of MPA was in accordance with the criterion 
from Chaper Hill Consensus Conference. The renal involvement was confirmed by clinical 
manifestations and renal biopsy of segmental necrotizing and crescent glomerulonephritis. 
Glomerular IC deposition was defined as the presence of immunoglobins or complement 
components with the intension of greater than ++ by immunofluorescence and detection 
of electron-dense deposits in glomerulus by electron microscope. The IC components 
were mainly IgM (8/20), IgA (7/20), IgG (1/20) and C3 (13/20). The main locations were 
mesangial (20/20) and sub-endothelial area (4/20). There were no significant differences 
on percentage of pathological features including glomerular sclerosis, crescents, segmental 
necrotizing, vasculitis, interstitial infiltrates and tubular atrophy, only the percentage of 
mild to severe mesangial proliferation was 40% in IC group than 14% in no IC group 
(p<0.05). Clinically, The baseline BVAS score were 16.7±3.8 in IC group and 17.8±4.2 in 
no IC group (p=NS), with lung involvement 11/20 in IC group and 20/35 in no IC group 
(p=NS). The baseline serum creatinine levels were 309.9±179.7µmol/L in IC group and 
310.9±265.9µmol/L in no IC group (p=NS). There were no significant differences on other 
results including duration of disease, gender, age, MPO level and CRP level. Only the urine 
protein level was 3.25±1.47g/24hr in IC group, greater than 1.77±1.19g/24hr in no IC 
group (p<0.05). We concluded that the clinical and pathological features of MPA patients 
with immune complex deposits in kidney were similar with MPA patients with common 
pauci-immune crescent glomerulonephritis. Buy they were with more urine protein and 
severer level of mesangial proliferation.
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Adherence to International Recommendations for Treatment of Class IV 
Lupus Nephritis (LN), Secondary Prevention of Chronic Kidney Disease and 
Osteoporosis (OP): Preliminary Results  Susana B. Asia,1 Ingrid Strusberg,2 
Monica Tolosa,1 Gladys Martellotto,1 Ana M. Bertoli.2  1Nephrology and 
Pathology, National University of Cordoba, Cordoba, Argentina; 2Strusberg 
Reumathologic Institute, Cordoba, Argentina. 


Our purpose is to determine patients and physicians´ adherence to international 
recommendations for treatment of type IV LN. and secondary prevention for the progression 
to CKD and OP.


METHODS: Medical records of 15 patients with type IV LN as by ISN/RPS 
classification criteria were retrospectively examined. Physicians adhered to the treatment 
of LN if they followed EULAR recommendations. K/Doqui and the ACR guidelines were 
applied to establish physician adherence to the prevention of CKD and OP. Patients were 
considered to adhere to the treatment and preventive measures if they complied with all 
physicians indications.


RESULTS: All patients were women,median age of 27.0(P25-75; 21.0-35.0).Median 
disease duration from first renal biopsy to last visit was 30.0(P25-75;17-43) months.Physicians 
adhered EULAR recommendations for the treatment of LN in 62,2% of cases and patients 
adhered in 86.4%. Dietary protein was prescribed to 93% of the patients, physical activity 
was recommended to 13.3% and weight control to 33.3%.Treatment of proteinuria with 
ACE and AT2 inhibitors was prescribed to 14(93.3%) patients.All patientsthe were screened 
and eventually treated for hypertension and dyslipidemia.Eleven(73%)were diagnosed 
with hypercholesterolemia and 6(40%)with hypertrigliceridemia but only 5(33%)received 
hypolipemic drugs, 9(60%)low fat diet and 4(27%)aspirine.All patients adhered to such 
recommendations.Only 6(40%) patients received calcium and vitamin D for the OP 
prevention and in only 1(7%)a bone densitometry was performed.All patients adhered to 
physicians recommendations.


CONCLUSIONS: In this hospital setting neither physicians nor patients fully adhere 
to the EULAR task force for the treatment of type IV LN and secondary prevention for 
CKD.Physician did not fully adhere to recommendations for OP, but patients did.Physicians 
should be strongly encouraged to follow evidence based guidelines for the treatment of LN 
and for the secondary prevention of CKD and OP.
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Diffuse Glomerular C4d Deposition Is Associated with Immune Complexes 
in Lupus Nephritis and Membranous Nephropathy  Kelly V. Liang,1 Sheldon 
Bastacky,2 Lawrence P. Kiss,2 Ibrahim Batal,2 Nicole L. Wilson,3 Susan M. 
Manzi,3 Amy H. Kao.3  1Renal-Electrolyte, University of Pittsburgh, Pittsburgh, 
PA; 2Pathology, University of Pittsburgh, Pittsburgh, PA; 3Rheumatology, Lupus 
Center of Excellence, Pittsburgh, PA. 


Background: Classical complement activation plays a key role in the pathogenesis 
of lupus nephritis (LN) and other glomerulonephritides (GNs), especially membranous 
nephropathy (MN). Although not routinely performed in native renal biopsies, studies 
have found C4d in glomeruli and/or peritubular capillaries (PTC) in LN and other GNs. 


One study suggested PTC C4d is associated with higher activity indices in LN compared 
to those with no C4d.


Aim: To determine the association between renal C4d and disease activity in LN and 
to compare renal C4d in LN to non-lupus controls.


Methods: Thirty-five renal specimens of 28 subjects with LN and 7 non-lupus controls 
were stained for C4d using immunoperoxidase in paraffin-embedded tissues. Renal C4d 
was assessed semi-quantitatively. LN class was assessed using the International Society 
of Nephrology/Renal Pathology Society (ISN/RPS) classification system, and disease 
activity was assessed using the National Institutes of Health (NIH) activity and chronicity 
indices.


Results: Twelve SLE subjects (43%) had class IV, and the rest had class III (21%) 
and/or class V (36%). Three subjects had class II+V. Mean NIH activity and chronicity 
scores were 8.6 (range 0-18) and 1.8 (range 0-7). Most LN samples showed glomerular 
staining (diffuse 20, focal 6). Only two LN subjects had focal PTC C4d. LN subjects with 
PTC C4d had a higher NIH chronicity score versus those without PTC C4d (mean 2.3 vs. 
1.4, p=0.03). In non-lupus controls, two with MN had glomerular C4d staining, which 
correlated with immune deposits.


Conclusions: These findings suggest that diffuse glomerular C4d is common in LN 
and MN, but PTC C4d is less common. Renal C4d is a marker for classical complement 
activation and may be useful when the clinical suspicion for LN or MN is high. Ongoing 
studies of C4d in native kidney biopsies are needed to determine if it may serve as a marker 
of disease activity in LN and other GNs.
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Sickle Cell Disease with Collapsing Glomerulopathy Unveiled – A Cryptic 
Tale  Ganga Bobilli,1 Miriam Michael.2  1Internal Medicine, Howard University 
Hospital, Washington, DC; 2Internal Medicine, Howard University Hospital, 
Washington, DC. 


Introduction
Sickle cell nephropathy (SCN) is an important cause of mortality in patients with Sickle 


cell disease(SCD). We present a case of 21y/o AAF with rare association of collapsing 
glomerulopathy (CG) and SCN.


Case 
The patient is a 21 y/o AAF with a h/x of SCD-SS, Asthma presented with cough, 


SOB, generalized body pain, fever, reported oliguria and weight gain. On examination 
she is obese, febrile, hypotensive, tachycardic, with pallor, periorbital and pedal edema 
bilaterally. Labs showed leucocytosis, nephrotic range proteinuria, hypoalbumenia 
with normal Cr. She was started on empiric antibiotic treatment for pneumonia but 
continued to have spiking fevers, leucocytosis, and developed ARF (Cr increased from 
0.9 to 3.4,GFR- 22 mL/min/1.73 m2) with anasarca. Ultrasound of kidney showed 
echogenic kidneys compatible with medical renal disease. MR renal venogram, SLE, 
HIV, Hep panel & LFTs were normal. Renal biopsy showed diffuse foot process fusion 
consistent with minimal change disease with minimal patchy acute tubular necrosis. 
The biopsy slide sent for expert consult diagnosed it as FSGS -collapsing variant. She 
was treated with Steriods and HD.


Discussion
Patients with SCD may develop a glomerulopathy with proteinuria and progressive 


renal insufficiency, leading to ESRD. CG is a clinically and pathologically distinct variant 
of FSGS. It is characterized by segmental and global collapse of the glomerular capillaries, 
marked hypertrophy and hyperplasia of podocytes, and severe tubulointerstitial disease. 
Clinically, CG is characterized by black racial predominance, a high incidence of nephrotic 
syndrome, and rapidly progressive renal failure.
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Conclusion
SCN with collapsing variant is a rare clinico-pathologic entity which requires timely 


diagnosis and aggressive management.
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Follow Up Study after ACTH Treatment of Nephrotic Patients with 
Membranous Glomerulonephritis  Anna-Lena Berg.  Department of 
Nephrology, University Hospital, Lund, Sweden. 


Background
Synthetic adrenocorticotrophic hormone (ACTH 1-24) has been given to nephrotic 


patients with membranous nephropathy in about 15 years at the Department of Nephrology, 
University Hospital in Lund, Sweden. In 1994, we published the novel finding that ACTH 
has a considerable lipid-lowering effect. In one of the follow-up studies of the ACTH-
specific lipid-lowering effect I also found an ACTH-specific antiproteinuric effect in 
patients with membranous nephropathy. ACTH probably works directly via melanocortin 
receptors (MC 1-5) in white blood cells and/or the kidney. MC1 is located in the skin and 
in the leukocytes, MC2 in the adrenals, MC3 in leukocytes, and MC4 in CNS and MC5 
in multiple organs.


Methods
ACTH was given subcutaneous first 1 mg weekly in four weeks then increased to 


0.75 mg or 1 mg twice a week. The treatment continued at this dose until two months 
after clinical remission, and then it was lessened during three months. The patients were 
individually treated during about 9 to 15 months. Treated patients have been observed in 
this follow up study.


Result
Results after 8 (3-13) years are presented in 30 patients with medians. Before treatment 


albumin in urine was 7.92 (3.71-16.32) g/L, in serum 19 (10-27) g/L and serum creatinine 
was120 (46-310) umol/L and at the end of the follow-up period the values were 0.19 (0-
1.30) g/L, 38 (32-48) g/L and 128 (42-388) umol/L, respectively. The side effects were 
mild and reversible. Five patients had relapsed during the follow up period and were treated 
again with ACTH. One patient needed a kidney transplant. The transplant also developed 
membranous nephropathy.


The time needed for the response gives association for at least some immune actions. 
The effect might be mediated by MC 1 or 3 since these are present in white blood cells. 
Individuals with red hair lack MC1. In a survey of the 70 patients treated with ACTH, there 
was a tendency for individuals with red hair to response less.


Conclusion
Most of the patients seem to have lasting decrease of albumin in urine and increase in 


serum after the follow up period. Serum creatinine was almost unchanged after the same 
period. MC1 might perhaps be a mechanism of action for ACTH in nephrotic patients.
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The Multifaceted Pathogenesis of IgA Nephropathy: Any Room for a Treg-
TH-17-Mediated Immune Response?  Nicolas Maillard,1 Farida Abadja,2 
Claude Lambert,3 Eric Alamartine,1 Francois C. Berthoux,1 Christopher R. 
Mariat.1  1Nephrologie, Dialyse, Transplantation Rénale, CHU Saint Etienne, 
Saint Etienne, France; 2Laboratoire de Néphrologie, EA 3065 CHU Saint 
Etienne, Saint Etienne, France; 3Laboratoire d’Immunologie Clinique, CHU 
Saint Etienne, Saint Etienne, France. 


IgA Nephropathy (IgAN) is an auto-immune disease that had been suggested to be the 
consequence of some dysregulated systemic response to mucosally encountered antigens. 
Given the immuno-regulatory role of FoxP3+ T cells (Treg) and IL17 secreting helper T 
cells (TH-17), we have started to study whether IgAN is associated to a deficient Treg 
response a/o to an exaggerated TH-17 response.


Thirty adult IgAN patients (eGFR>60 ml/min/1.73m2, CRP<10, without recent 
immunosuppressive treatment) and 15 sex- and age-matched healthy volunteers are being 
enrolled. Main objectives of this study are to compare IgAN patients and control subjects 
according to:


1- The proportion of circulating Tregs (FoxP3+CD4+CD25+CD127- cells) among the 
CD4+ cells (flow cytometry).


2- The level of transcription of regulation-associated genes (including FoxP3, TGFb, 
and IL17) in peripheral blood mononuclear cells (PBMC), in resting conditions and after 
a 48 hours T cell activation.


Twenty two subjects (14 IgAN patients and 8 control volunteers) have been included 
so far. No difference in circulating Tregs is observed between the two groups with a 
mean(SD) proportion of 7.8(2%) and 7.6(3%) in IgAN patients and control subjects. While 
the transcriptional level of FoxP3 and TGFb is similar in the two groups, IL17 transcription 
is increased in IgAN patients, with a trend in patients with a normal IgA concentration 
(≤350 mg/dl) (NS).


These preliminary results suggest that the IL17-dependent response might be bolstered 
in patients with IgAN as the peripheral pool of Tregs does not appear to quantitatively 
differ from healthy volunteers.
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Case Report: New Onset Fibrillary Glomerulonephritis in a Patient 
with Membranous Nephropathy in Remission  Venkatesh Jayaraman,1 
Miranda Tan,2 Viola Cheung.2  1Nephrology, United Health Services Hospitals, 
Binghamton, NY; 2New York College of Osteopathic Medicine, New York Institue 
of Technology, Old Westbury, NY. 


Nephrotic syndrome is a spectrum of disease with long term implications including 
progression to ESRD. Membranous glomerulonephritis (MN) and focal segmental 
glomerular sclerosis accounts for most of the cases in adults, whereas fibrillary 
glomeronephritis (FGN) accounts for less than 5% of cases. Clinical cases of FGN can 
mimic MN; thus, an electron microscopy (EM) study is essential for the diagnosis of both. 
We present a case of 39 year old male, diagnosed with FGN following a repeat renal biopsy, 
who was on immunosuppressive therapy for MN.


Our patient presented to the hospital with right toe pain, elevated blood pressure, and 
worsening leg edema. Preliminary assessment showed right popliteal artery thrombosis and 
evidence of volume expansion with interstitial edema and pleural effusion. A 24hr urine 
collection showed the presence of 22 grams of protein. Serology work up was negative, 
LDH was normal, renal doppler ruled out renal vein thrombosis. Second renal biopsy was 
done for worsening proteinuria which revealed FGN.


The patient’s first renal biopsy EM was reviewed again, which showed immune complex 
deposits on the subepithelial surface of the GBM. EM in second biopsy showed fibrillary 
substructure twice the thickness of amyloid and congo red stain negative in the mesangium, 
subepithelial and subendothelial regions of the capillary loop.


Review of the patient’s records revealed poor response to immunosupressive therapy 
over 12 months prior to his recent hospitalization. He was on RAAS blockade and prednisone 
and cyclophosphamide orally. Despite the above therapy, he continued to have proteinuria 
leading to arterial thrombosis.


FGN is a rare yet severe condition, which results in ESRD in 40-50% of its patients. 
Overlap has been reported between MN and FGN, requiring EM study for diagnosis. We 
reviewed and confirmed EM on both biopsies performed in this patient to show MN in 
the first and FGN in the second biopsy. We recommend prompt rebiopsy in an acutely 
symptomatic patient as it may result in a new diagnosis.
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Tacrolimus Is an Effective Treatment for Relapsing Minimal Change 
Glomerulonephritis  Christopher Lawrence, Thomas Cairns, H. Terence 
Cook, Adam McLean, Candice Roufosse, David Taube, Megan Griffith.  West 
London Renal and Transplant Centre, Hammersmith Hospital, London, United 
Kingdom. 


Standard treatments for relapsing minimal change glomerulonephritis [MCD] in adults 
include corticosteroids [CS], cyclophosphamide [CYP] and Ciclosporin [CSA]. Tacrolimus 
[Tac], a calcineurin inhibitor [CNI], which also probably has a direct effect on the podocyte 
cytoskeleton, has been shown to be an effective treatment for proteinuria in focal and 
segmental glomerulosclerosis [FSGS] and membranous glomerulonephropathy in adults. 
Tac has been used to treat relapsing MCD in children but there are few data in adults.


We report 24 [11m:13f] patients [pts] with biopsy proven idiopathic MCD presenting 
with relapse(s), mean age 35.2±14.7 years, mean follow up 38.5±33.2 months. At relapse 
mean creatinine was 103 ±47µmol/L; mean urinary Protein:Creatinine ratio [uPCR] 
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2178±2704 units; mean serum albumin 27.0±11.1 g/dl [preserved albumin reflecting early 
self presentation].


Complete remission [CR] was defined by serum albumin >34g/dL and uPCR <50 units. 
At relapse 13 pts were on treatment [10 CS (mean prednisone dose 9.2±5.3 mg/day), 2 
CSA and 1 CS&Tac] 11 had been weaned off treatment previously [4 CS, 3 CSA, 2 TAC, 
1 CS&Tac]. Non adherence caused relapse in at least 6/24 (25%)pts.


Eleven pts received CS [9 CR, 1 died (overwhelming sepsis), 1 lost to follow up]; 12 
patients received Tac [7 with CS, weaned rapidly] 9 CR, 2 PR, 1 lost to follow up. 1 pt 
received CS & CYP [1 CR]. Mean time to CR 4.39±7.4 months.


Twelve pts experienced further relapse: 4/11 CS, 4/7 CS&Tac, 3/5 Tac, 1 CS&CYP.
Patients with relapsing MCD are a heterogenous group and analysis of outcomes is 


made difficult by factors such as non adherence. Tac can be an effective treatment either 
alone or in combination with CS, although recurrent relapse remains a problem. Long term 
steroids have high morbidity and Tac may be a useful steroid sparing agent in the long 
term. Prospective trials are required.
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A Review of Native Renal Biopsy in the Elderly  Catherine Brown, Lieneke 
Scheven, Magee Colm, Peter J. Conlon, Dorman M. Anthony, Walshe J. John.  
Nephrology, Beaumont Hospital, Dublin, Ireland. 


Introduction: Renal disease in the elderly has gained recent interest and prominence. 
In our experience, elderly renal patients now represent an increasing proportion of our 
chronic kidney disease and dialysis patients.


The aim of this study was to review the types of renal disease, confirmed by renal 
biopsy, occurring in the elderly population entering our renal services.


Methods: We retrospectively reviewed all native renal biopsies occurring in the over 
65 yr population over a four year period; 185 biopsies were included, 116 male (63%) and 
69 female (37%). We looked at three age groups; 65-69 yrs, 70-79 yrs and ≥ 80yrs.


Results: Over a 4 year period, elderly patients (age range 65-90 years) accounted for 
185/1127 (16%) of all native renal biopsies performed in our centre.There were no biopsy 
complications in this elderly cohort.The commonest indications for biopsy were acute renal 
failure in 29%, nephrotic syndrome in 25%, proteinuria in 14% and acute on chronic renal 
failure in 10%.Types of renal disease are shown in Table 1.
Types of Renal Disease in the Elderly
Diagnosis on Biopsy Age 64-69 yrs Age 70-79 yrs Age ≥ 80 yrs Total number  


of cases (%)
Pauci-immune GN cases (%) 11 (6%) 18 (10%) 4 (2%) 33 (18%)
Tubulointerstitial nephritis cases (%) 5 (3%) 13 (7%) 3 (2%) 21 (12%)
Chronic thrombotic  
microangiopathy cases (%) 5 (3%) 9 (5%) 5 (3%) 19 (11%)
Diabetic nephropathy cases (%) 8 (4%) 6 (3%) 0 (0%) 14 (7%)
IgA nephropathy cases (%) 4 (2%) 10 (5%) 1 (0.5%) 15 (7.5%)
Amyloidosis cases (%) 4 (2%) 3 (2%) 2 (1%) 9 (5%)
Anti-GBM disease cases (%) 4 (2%) 3 (2%) 2 (1%) 9 (5%)
Multiple myeloma no cases (% ) 4 (2%) 3 (2%) 1 (0.5%) 8 (4.5%)


Discussion:With an ageing population, more patients are being referred for renal biopsy, 
dialysis and transplantation. In our experience, more men (63%) are referred for biopsy 
compared to women (37%). This procedure is well tolerated in the elderly. Pauci-immune 
GN (18%), tubulointerstitial nephritis (12%) and chronic thrombotic microangiopathy (11%) 
are the most frequent diagnosis on renal biopsy in the elderly in our centre.
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Plasmapheresis and Intravenous Immunoglobulin Is Effective in Severe 
Type IV Lupus Nephritis  Nalinee C. Premasathian, Kriwiporn Kiattisunthorn, 
Suchai Sritippayawan, Somkiat Vasuvattakul.  Nephrology Division, Internal 
Medicine Department, Siriraj Hospital, Mahidol University, Bangkoknoi, 
Bangkok, Thailand. 


Objective: This study assessed the effectiveness of plasmapheresis(PP) with subsequent 
intravenous immunoglobulin (IVIg) in the patient with severe biopsy proven type IV lupus 
nephritis (LN).


Method: We research the kidney biopsy database for all patients with biopsy proven 
LN who had PP treatment. Clinical, pathological and laboratory records of each patient 
were reviewed.


Result: From January, 2007 to May, 2009, we identified 17 patients who met the 
above criteria. Three patients were excluded from this analysis: 1 had type II LN with 
HUS, 1 had type III LN and did not had renal failure, 1 had type IV LN with renal failure 
from sepsis. Fourteen patients who did not have other apparent cause of renal failure were 
included in this analysis. At the time of PP, all patients had more than 50% increased in 
serum creatinine (SCr) from baseline value. Seven patients required dialysis. Mean SCr 
before PP in none dialysis required group was 3.67 + 1.19 mg/dl. Before PP treatment, all 
except 3 patients had received at least one dose of intravenous cyclophosphamide with 
steroid treatment and had no response.


IVIg was subsequently administered to 8 patients. All 4 patients who required dialysis 
prior to PP treatment and received IVIg can come off dialysis. After IVIg treatment 6/8 
had SCr < 2 mg/dl. All 3 patients who required dialysis prior to PP treatment and did not 
received IVIg remain on dialysis. Of the three patients who did not required dialysis and 
did not received IVIg, one had Scr < 2 mg/dl.


Seven patients had thrombotic microangiopathy (TMA) lesion in the kidney. Three 
of the patients with TMA lesion received IVIg after PP and only one of them had SCr < 2 
mg/dl after treatment. Among the five patients who did not have TMA lesion and received 


IVIg after PP, four had SCr < 2 mg/dl.
Conclusion: PP followed by IVIg is more effective in treatment of severe class IV 


lupus nephritis compare with PP alone, especially in the patients who did not have TMA 
lesion.
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IgA Nephropathy (IgAN) and Malignant Hypertension (MH): A Common 
and Serious Linkage  Eduardo Gutiérrez, Enrique Morales, Eduardo Hernández, 
Elena Gutiérrez-Solís, Jorge González, Manuel Praga.  Nephrology, Hospital 
Universitario 12 de Octubre, Madrid, Spain. 


Idiopathic IgA nephropathy (IgAN) is the main glomerular disease related to 
malignant hypertension (MH). Although its relation was found more than 30 years ago, 
its pathogenesis is unknown at the moment and there are small number of series analizing 
long term renal survival.


Methods:
A cohort study of 22 patients (68,2% males; mean age 41,1±13,2 years) with IgAN on 


renal biopsy and MH by oftalmoscopy (Severe Hypertension with III-IV grades in Keith-
Wegener Score) with a mean follow-up time of 37,4±34 months, has been retrospectively 
analyzed. Clinical, Biochemical and Histological data have been collected on baseline 
and during periodical outpatients clinic follow-up. None of the patients had recieved 
steroid treatment, fish oil or immunosupressive drugs. 19 patients (86,4%) recieved renin-
angiotensin system blockade. The aim of our study was to analyze renal survival defined 
as serum creatinine (SCr)> 1,5 mg/dL or/and the need of chronic dialysis.


Results:
Basal characteristics were: Mean Blood Pressure 156,1±22,8 mmHg, SCr 4,9±2,7 mg/


dl, eGFR 18,4±13,9 (MDRD-4), proteinuria 2,3±1,4 g/24h. At the end of the follow-up 
20 patients (90,9% of them) had a Scr>1,5 mg/dL. 68.2% of our sample had increased its 
SCr from baseline. Final SCr was 5,8±3,3 mg/dl and proteinuria 2±1,8 g/24h (NS). Also, 
at the end of the follow-up 68.2% of our patients had started dialysis vs 2,3% of our IgAN 
sample treated with RAS blockade without MH. (p 0,000). The patients not on dialysis, a 
total number of 7, had a SCr of 2,2±1,3, an eGFR (MDRD-4) of 57,3±18,6 and proteinuria 
of 0,4±0,5 g/24h. The 3 patients who not recieved RAS blockade ended follow-up yet on 
dialysis. On renal biopsies it could be appreciated a very important vascular component 
on the 40% of the glomeruli with a mean glomeruloesclerosis percentage of 25,6% and 
fibrinoid necrosis on 20%.


Conclusions:
Presence of MH among patients with IgAN makes worse renal survival of these 


population. Endothelial damage is severe as we could find on the histologic results.
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How Common Is Thyroid Disease in Patients with Systemic Vasculitis?  Aine 
Burns, Danny Ulahannan, Anand Shah.  Department of Nephrology, Royal Free 
Campus, University College London, London, United Kingdom. 


The prevalence of thyroid disease in patients with Vasculitis is not known but one 
publication suggests it is increased.


To examine this question we compared the prevalence of any thyroid disease between 
two groups of patients attending our renal outpatient department. The first “vasculitis 
group” consisted of 73 patients (29 males and 44 females, mean age 58) consisting of: 
ANCA positive vasculitis 56, pauci immune vasculitis 8, Churg-Strauss 5, Leucocytoclastic 
vasculitis 2 and Giant cell arteritis 2 patients. The second group was purposefully chosen a 
group labelled “miscellaneous” (n= 131, 71 males and 60 females, mean age 65). Patients 
were chosen as they had no likelihood of auto-immune disease and consisted predominantly 
of patients with hypertensive nephropathy.


Thyroid dysfunction was found in 26% and 13.7% in the vasculitis, and miscellaneous 
groups respectively.
Number of patients with thyroid dysfunction


Vasculitis (N=73) Miscellaneous (N=131)
Unknown 5 1
Normal 49 112
Hypothyroidism 9 12
Subclinical Hypothyroidism 8 5
Hyperthyroidism/Subclinical Hypothyroidism 2 1


Correction chi square analysis demonstrated that there was a significant difference in 
the prevalence of thyroid dysfunction amongst the vasculitis patients when compared to 
the miscellaneous group (P =0.046). The nature of the thyroid dysfunction for each group 
is outlined in the table above.


We also determined the prevalence of thyroid dsyfunction in type two diabetic patients. 
We collated a group consisting of type two diabetics (n=145, 78 males and 67 females, mean 
age 70). Thyroid dysfunction was found in 19.3% of the patients in this group. Chi square 
analysis comparing the vasculitis, miscellaneous, and diabetic groups (P=0.05) demonstrated 
that the prevalence of thyroid dysfunction in the miscellaneous group was less than in the 
vasculitis and diabetic group. This key point suggests that thyroid dysfunction should be 
checked in vasculitis and type two diabetic patients, supporting existing literature.
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Prevalence of Primary Glomerular Diseases in Amazonas (North of Brazil) 
in 16 Years  Antonio Duarte Cardoso,1 Carla F. Valle.1  1Nephrology, Getulio 
Vargas University Hospital, Manaus, Amazonas, Brazil; 2Nephrology, Getulio 
Vargas University Hospital, Manaus, Amazonas, Brazil. 


Background: In Brazil, there are few studies about the frequency of glomerular 
diseases. Therefore the register of these patients must be done in all regions of Brazil. This 
study has been developed at a University Institution in the North of Brazil.


Objectives: Describe the pattern and the frequency and clinical presentation of primary 
glomerular diseases, based on renal biopsy.


Methods: A retrospective study was made on the 334 cases of primary glomerular 
disease from renal biopsies collected from March/1993 until Jun/2009 at the Renal Division 
of Getúlio Vargas University Hospital (Amazonas/Brazil), analyzing frequency and clinical 
characteristics of these glomerulopathies.


Results: There were collected 873 renal biopsies and 606 correspond to glomerular 
diseases in patients varying from 1 to 88 years of age. The histological analysis showed that 
the primary glomerular diseases were more frequent, with 334 cases (55,2%). Ninety patients 
(26,9%) had focal segmental glomerulosclerosis (FSGE), being the most common primary 
glomelular diseases, followed by membranous GN with 58 patients (17,4%), minimal change 
disease 46 (13,8%), diffuse endocapillary glomerulonephritis 32 (9,6%), chronic GN 23 
(6,9%), IgM nephropathy 22 (6,6%), IgA nephopathy 21 (6,3%), crescentic GN 20 (6%), 
membranoproliferative 16 (4,8%), non-classified GN 6 (1,7%). Nephrotic Syndrome was 
present in 188 patients within 69 cases (36,7%) of FSGE, membranous GN was in second 
place with 47 cases (25%) and minimal change disease 36 (19,1%). Twelve patients (26,6%) 
with crescentic GN and 12 (26,6%) with diffuse endocapillary glomerulonephritis had acute 
Renal Failure followed by 6 (13,3%) patients with FSGE. Hematuria was the clinical sign 
present in 14 patients (28,6%) with IgA nephropathy and 9 patients (18,4%) with IgM 
nephropathy; Proteinuria was present in 72 cases, within 18 cases (25%) correspond to 
FSGE patients and 12 (16,6%) cases of minimal change disease.


Conclusion: Focal Segmental glomerulosclerosis was the most frequent primary 
glomerular disease and as it had already been observed is the most frequent cause of 
nephrotic syndrome.
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Middle-Term Effect of Tonsillectomy on the Progression of Renal 
Dysfunction in Patients with IgA Nephropathy  Hiroshi Tanaka, Narihito 
Tatsumoto, Yasunori Daijo, Yukiko Hara, Shoji Tsuneyoshi.  Division of 
Nephrology, Dept of Internal Medicine, Hiroshima Red Cross Hospital and 
Atomic-Bomb Survivors Hospital, Hiroshima, Japan. 


Introduction: IgA nephropathy is one of the most common glomerulonephritidis, 
which often progresses over the time, although its treatment has not been established. 
Tonsillectomy has been reported to have improved urinary findings in IgA nephropathy. 
The effect of tonsillectomy on the renal dysfunction has been only rarely reported. This 
paper reports the middle-term effect of tonsillectomy on the decline in renal function in 
IgA nephropathy.


Methods: Among the patients with a diagnosis of IgA nephropathy in our Division, 
those who met the following criteria were chosen for the study: a) biopsy-proven IgA 
nephropathy, b) tonsillectomy performed between 2003 Jan 1 and 2005 Dec 31, c) pre-
tonsillectomy eGFR 15 ml/min or more, d) progressive decline in eGFR (i.e., loss of eGFR 
at a rate 1ml/min/yr or more) during the pre-tonsillectomy period, e) follow-up period of 
at least 2 years. Medical records were retrospectively reviewed.


eGFR was measured by an equation elaborated by Japanese Society of Nephrology, 
using 3 variables including gender, age, and serum creatinine.


Results: A total of 12 patients met the criteria; male:female 5:7, age at the tonsillectomy 
46.97±10.31 (m ± SD) years old, and follow-up period of 4.67±1.13 (2.16-6.16) years. 
Nine patient also received a course of corticosteroids, initially an iv 3-day, 1-gram 
methyprednisolone, followed by oral prednisolone starting at 20-30mg qd.


Pre-tonsillectomy serum creatinine was 1.40±0.73 mg/dl and eGFR was 46.87±19.52 
ml/min. Before and after the tonsillectomy, the slope of eGFR has changed from -5.97±3.84 
to -1.54±2.23 ml/min/year (paired t-test, p=0.0043); the slope of eGFR was improved by 
4.43±4.28 ml/min/year. Two patients showed the improvement in the eGFR slope less than 
1ml/min, neither of them received corticosteroid treatment. None of the patients developed 
into endstage renal disease.


Conclusions: In patients with IgA nephropathy whose eGFR is declining at a rate 
of 1 ml/min/year or more, tonsillectomy with/without corticosteroid might delay the 
progression of renal failure.
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K-Cocktail in the Management of Hyperkalemia  Halima S. Janjua, Andrew 
Schwaderer, John Mahan.  Nephrology, Nationwide Children’s Hospital, 
Columbus, OH. 


Background: Hyperkalemia occurs in 5% of hospitalized patients. The use of a standard 
solution that contains the individual components used in the management of hyperkalemia 
provides the advantages of simplified dosing and administration.


Objective: To evaluate safety and efficacy of a combination treatment (K-Cocktail) 
in management of hyperkalemia.


Design/Methods: This is retrospective study of patients with hyperkalemia managed 
with the K-Cocktail; a solution with 500 ml of D30W, 100 mEq of sodium acetate, 3 grams 
of calcium gluconate and 30 units of regular insulin.


Inclusion criteria included a serum K of >5.5 mmol/L.
Results: 25 patients met our criteria for the study with a total of 29 incidences of 


hyperkalemia managed by K-Cocktail for a mean duration of 10.7 hours. The K-Cocktail was 
stopped secondary to improved serum potassium level in 22 death in 4 and dialysis in 3


No patients developed hypernatremia, hypercalcemia or IV extravasation; two 
patients developed a metabolic alkalosis. The percentage of patients with hypoglycemia 
and hyperglycemia was not significantly increased following initiation of the K-Cocktail. 
Four patients died within 24 hours of receiving the K-cocktail. The care was withdrawn 
in 2 and 2 had bradyarrhythmias/ asystole. The patients that arrested consisted of a patient 
that presented with a K of 11.1 mmol/L and a patient with complex cardiac disease that 
initially arrested prior to administration of the K-Cocktail.


Mean serum potassium level at the start of K-Cocktail was 7.5 mmol/L. The serum 
potassium level declined by a mean of 0.23 mmol/L in 1 hour, 0.65 mmol/L in 3 hours 
and 1.22 in 6 hours.


Conclusion: K-Cocktail appears to be safe and efficacious for management of 
hyperkalemia in children. Further studies are needed to better quantify the most effective 
dosing range and the time from initiation to stabilization of the cardiac membrane.
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Role of the Correction of the Anion Gap in the Diagnosis of High Anion 
Gap Metabolic Acidosis in Patients with Hypoalbuminemia  Antonio L. 
Diaz, Myrna Muñiz, William Hurtado, Hector R. Cordova.  Renal Section-
Medical Service, Veterans Affairs Caribbean Healthcare System, San Juan, 
Puerto Rico. 


High anion gap (AG) metabolic acidosis is a common disorder in hospitalized, 
critically ill patients. Hypoalbuminemia is the main contributor for the underestimation of 
the AG. Early correction of the AG by serum albumin levels with the use of the Figgie’s 
equation may help in the prompt identification of these disorders with a possible impact 
in morbidity and mortality of these patients. We wish to determine the mean change in AG 
after correction with the Figgie’s equation in hospitalized patients with hypoalbuminemia, 
the frequency of misdiagnosis of high AG metabolic acidosis and compare the mortality 
and length of stay of the patients with normal or elevated corrected AG. We conducted a 
prospective study with evaluation of all hospital admissions during a five-month period. 
The AG was calculated with and without the use of the Figgie’s formula at the time of 
admission and at discharge in all patients with hypoalbuminemia. Clinical diagnoses, length 
of stay and mortality of the patients were also documented. A total of 42 patients met all 
the inclusion criteria and had laboratories for complete evaluation. The mean albumin level 
at admission was 2.1 gm/dL and 2.3 gm/dL at discharge or death. The mean AG without 
correction was 8 at admission 9 at discharge. The AG increased to 13.6 at admission and 
14.2 at discharge with the use of Figgie’s equation. The majority of the patients (63%) had 
a rise in AG from low (<10) or normal (10-12) to a high (>12) value with the correction. 
Forty one percent of the patients had a higher corrected AG at discharge when compared 
to the corrected AG at admission. The highest mortality rate (58%) was observed in this 
subgroup. The diagnosis of AG-metabolic acidosis was only documented in 58% of the 
all patients. Our data suggests that the lack of correction of the AG for hypoalbuminemia 
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nly
leads to a higher number of misdiagnoses of metabolic acidosis with a possible impact in 
the patient’s outcome. The Figgie’s equation should be included as a standard tool in the 
early laboratory diagnosis of high AG metabolic acidosis.
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Hyponatremia: You Can’t Manage If You Don’t Measure  Manjula 
Gowrishankar,1 Naomi H. Glick,2 Adam Romanovsky,2 Sita Gourishankar.2  
1Pediatrics, University of Alberta, Edmonton, AB, Canada; 2Medicine, University 
of Alberta, Edmonton, AB, Canada. 


Chronic hyponatremia, if corrected at a rate more than 0.5 mmol/L/h, can result in 
osmotic demyelination syndrome (ODS) with significant morbidity and mortality. Recent 
guidelines recommend an even lower correction rate of <8 mmol/L/day.


We retrospectively examined the charts of a cohort of patients presenting to the 
emergency department with chronic hyponatremia over a 3 month period to determine the 
degree of adherence to guidelines and predictors of non-adherence.


We identified 107 patients with serum sodium (SNa) <130 mmol/L. Charts were 
reviewed for a period of 72 hours from initial presentation.


The mean age was 66 ±15 years and 52% were males. Of these, 32% were ≤60 years 
old. Most patients were admitted to hospital (75%) with the majority to a medical unit. 
SNa ranged from 112 to 129 mmol/L (mean 126±3). The rate of SNa correction ranged 
from -3 to +4.5 mmol/L/h between the initial and second determinations of SNa. Table 
below reveals the pertinent details.
 % of Patients
2nd SNa determination 78
2nd SNa determination in ≤24 h 65
2nd SNa determination in ≤12 h 46
SNa correction ≤0.33 mmol/L/h 23
SNa correction ≥0.55 mmol/L/h 17
SNa correction ≥1 mmol/L/h 6
Urine Na & Osm determination at presentation 19


None of the charts had hyponatremia as part of the problem list. The type of admitting 
unit, age, gender, presenting complaint, comorbidities or the initial SNa measurement did 
not correlate with the rate of SNa correction.


Despite several publications on treatment recommendations for chronic hyponatremia, 
our study failed to show adherence to these in a quaternary level institution. In fact 22% 
of our patients did not even have a second SNa inspite of most having SNa ≤125 mmol/L 
and 35% did not have a measurement within 12 hours with very few having urine volume, 
electrolyte and osmolality measurements. These are important for appropriate therapy and 
lack of them most likely resulted in correction rates that are unacceptably high. Development 
of institutional clinical practice guidelines will hopefully increase adherence, monitoring 
for complications and reduce serious adverse event rate.
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Metformin Induced Severe Lactic Acidosis in a Diabetic Woman with 
Normal Renal Function  Amarpali Brar, Eli A. Friedman, Moro O. Salifu, 
Mary C. Mallappallil.  Medicine, Division of Nephrology, SUNY Downstate 
Medical Center, Brooklyn, NY. 


Lactic acidosis is a rare but known complication in diabetic patients receiving 
metformin. Metformin is contraindicated in renal insufficiency, congestive heart failure, 
liver disease or serious acute illness because of risk of lactic acidosis.


We report a 62-year-old diabetic woman on metformin therapy who developed 
severe lactic acidosis despite normal renal function. The patient had a history of diabetes 
mellitus type II for 8 years, hypertension, chronically minimally elevated liver enzymes 
and depression. She was brought to our emergency room by her family for confusion and 
lethargy. Her medications included metformin and sitagliptin for the previous several 
months. Although she had a history of depression, she denied any intentional medication 
overdose or omission. Hypoglycemia (63 mg/dL) improved minimally to treatment 
with dextrose and glucagon while the patient’s lethargy worsened though she remained 
arousable. Severe lactic acidosis with a pH=7.12 and serum lactate level of 19mmol/L and 
mild alanine aminotransferase elevation (Alanine aminotransferase=72 U /L) were noted. 
Renal function was normal (Blood urea nitrogen=20mg/dl, creatinine=1.06 mg/dl). Levels 
of ethanol, ethylene glycol, isopropyl alcohol, salicylates and acetaminophen were not 
significant. Testing for viral hepatitis was negative. Computed tomography imaging of the 
brain did not disclose acute infarction or hemorrhage. An echocardiogram showed a normal 
left ventricular ejection fraction. A regimen of intravenous fluids and bicarbonate therapy 
induced prompt resolution of lactic acidosis on day 2 with return of baseline mental status. 
Although metformin induced lactic acidosis has been reported in the absence of chronic 
renal insufficiency, these patients presented with acute renal failure. Our patient represents 
the first report of metformin induced lactic acidosis with normal renal function.


Conclusion: Lactic acidosis is a rare complication of treatment of diabetes with 
metformin. Metformin induced lactic acidosis can occur even in patients with normal renal 
function. Bicarbonate therapy and hydration proved effective in reversing the acidosis.
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Effects of Dietary Regimen and Ageing on Renal Function of Healthy 
2- to 19-Month-Old Children  K. Sebekova,1 K. Klenovicsova,1 P. Boor,1 K. 
Furkova,1 August Heidland.2  1Slovak Medical University, Bratislava, Slovakia 
(Slovak Republic); 2University of Wuerzburg, Wuerzburg, Germany. 


Mother milk/infant formulas (IF) represent a single nutrition source in infants up to 6 
months of age. The content of proteins in IF is much higher than in mother milk.


We examined the plasma levels and urinary excretion rate (UER) of sodium (Na) and 
urea, plasma phosphates (P), urinary protein excretion rate (U-PER) and urine osmolarity 
(U-osm) in 260 healthy infants aged 2-19 months, with regard to age, and feeding regimen. 
In 136 child-mother pairs the determined parameters were correlated.


If 53 exclusively breast- (BF, age: 6±1 months) infants were compared with 60 IF-fed 
(age: 6±1 months), BF had lower plasma urea (1.9±0.5 vs. 3.2±0.9 mmol/l, p<0.001) and 
P (1.88±0.15 vs. 2.01±0.15 mmol/l, p<0.001), but similar Na (138±3 vs. 139±2 mmol/l, 
p=0.14) levels. BF infants had lower urinary urea to creatinine (crea) ratio (spot urine; 30±9 
vs. 55±22, p<0.001), Na/crea (6±5 vs. 9±7, p<0.03) and U-osm (157±117 vs. 258±138 
mOsm/kg, p<0.001). The groups did not differ in U-PER. Non-hydrolyzed-IF-fed infants 
(n=36) had a higher Na UER (7±5 vs. 11±9, p<0.05) and U-osm (199±116 vs. 331±131 
mOsmol/l, p<0.001) than hydrolyzed-IF-fed group (n=23).


In the whole cohort, with increasing age plasma urea (r=0.392, p<0.001), and Na 
(r=0.163, p<0.05) concentrations increased, and that of P declined (r=-0.340, p<0.001), 
reflected by a 21% rise in urea levels (p<0.001), and 6% decline in P (p<0.001) if 2-7-month-
old infants (n=116) were compared with 8-19-month-olds (n=144). UER of urea (r=0.159, 
p<0.05), and Na (r=0.265, p<0.001), and U-osm (r=0.379, p<0.001) increased with age.


In mother-child pairs the plasma Na levels showed a high correlation (r=0.673, 
p<0.001).


In early childhood an increased protein and solute load due to IF feeding results in 
higher plasma urea and P, and clearly imposes a higher renal solute load. For the first 
time, we showed that these effects can be attributed mainly to feeding with hydrolyzed 
IFs. Evaluating the standard blood and urine chemistry in healthy toddlers, their dietary 
regimen, age, and family history are to be considered.


Support: EU 6FP ICARE grant: COLL-CT-2005-516415
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Sodium Polystyrene Sulfonate Induced Hypernatremia in a Patient with 
Hyperkalemia Due to Prerenal Acute Renal Failure  Manish Nepal,1 Ion Dan 
Bucaloiu,2 Guillermo Carnero,1 Zhana Pogrebnaya,1 Barb Brown,3 Stephanie 
Gill,3 Evan Norfolk.2  1Internal Medicine, Geisinger Medical Center, Danville, 
PA; 2Divison of Nephrology, Geisinger Medical Center, Danville, PA; 3Divison 
of Pharmacy, Geisinger Medical Center, Danville, PA. 


Background:
Hyperkalemia is a medical emergency primarily due to its cardiotoxic effects. In 


addition to cardiac membrane stabilization with intravenous calcium and redistribution of 
cellular potassium with insulin, beta2 antagonists or bicarbonate, cation exchange resins are 
often used in such cases, to promote net potassium removal in the intestinal tract.


Hypernatremia in the setting of sodium polystirene sulfonate (SPS) treatment has been 
previously reported only in neonates. We present the case of an adult patient who developed 
hypernatremia after treatment with SPS.


We present a 44 year old female with previously normal baseline renal function was 
admitted to the hospital for confusion and lethargy. She had poor oral intake for last one week 
prior to presentation. The initial evaluation revealed acute renal failure and hyperkalemia 
(7.1mmol/lit). On physical examination she was hypotensive, afebrile and appeared 
dehydrated and lethargic. Her ECG revealed sinus tachycardia without hyperkalemic 
changes. She was treated with intravenous insulin and dextrose. Intravenous Saline infusion 
was provided, with improvement in her urine output. SPS was administerd at 6 g every 
6 hours. A total of 240mg SPS was administered during 24 hour, accompanied by liquid 
stools. Serum sodium increased from 134mmol/lit to 149mmol/lit. Hypernatremia was 
thought secondary to kayexalate as there was no other etiology that could be identified 
and was treated with large volume free water hydration and patient sodium and renal 
function, sodium and potassium levels was corrected and returned to baseline without the 
need of hemodialysis.


Conclusion: Kayexalate though very commonly used in hyperkalemia, its side effect 
of hypernatremia should be kept in mind in managing and correcting the fluid electrolyte 
balance.
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Analysis on Risk Factors of Hyponatremia in Malignant Hematologic 
Diseases Treated with Vincristine  Yuri Nishiyama,1 Michito Nagura,1 Yu 
Izumikawa,1 Satoshi Unuma,1 Chihiro Yamazaki,1 Satoru Tomioka,1 Yoshifuru 
Tamura,1 Fumi Takemoto,2 Kenichiro Kojima,1 Shunya Uchida.1  1Internal 
Medicine, Teikyo University School of Medicine, Itabashi, Tokyo, Japan; 2Kidney 
Center, Toranomon Hospital, Minato, Tokyo, Japan. 


Hyponatremia frequently ensues when vincristine (VCR) is administered to malignant 
hematologic diseases probably due to the antidiuretic effect of VCR. We have attempted to 
explore the risk factors of hyponatremia in such clinical settings. 51 patients (31-89 ys, M:F 
28:23) consisted of non-Hodgkin lymphoma (NHL, n = 39, 156 treatments) and multiple 
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myeloma (MM, n = 12, 28 treatments). NHL were treated with CHOP (VCR 2 mg x 1 day) 
and MM with VAD (VCR 0.4 mg x 4 days). Emergence of hyponatremia was defined when 
serum Na decreased below 135 mEq/l or by ≥ 5 mEq/l after the chemotherapy. Hyponatremia 
was found in 43/156 (28%) in NHL and 14/28 (50%) in MM, with the incidence higher in the 
latter (p = 0.026). Body mass index (BMI) was divided into two groups either with 20-24.9 
or extremes because its effect appeared biphasic. Multivariate logistic regression models 
using all treatments revealed that risk factors were hypokalemia (odds ratio = 5.0, 95% CI 
= 1.9-13.5, p = 0.001) and BMI extremes (odds ratio = 2.0, 95% CI = 1.0-3.8, p = 0.046). 
Other parameters including age, sex, doses of VCR, the use of itraconazole, eGFR were 
excluded from the model. ROC curves confirmed the same results; AUC for hypokalemia, 
0.65, p = 0.001 and for BMI extremes, 0.59, p = 0.041. These data show that hypokalemia 
and BMI extremes are risk factors for hyponatremia when VCR is administered, providing 
new insights into the pathophysiology of hyponatremia seen in malignant hematologic 
diseases. The implication of BMI is reminiscent of the mechanism underlying exercise-
associated hyponatremia. The reason why MM shows higher incidence of hyponatremia 
may be ascribed to abnormal immunoglobulin but needs further investigation.
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A Case of Pemetrexed-Induced Diabetes Insipidus in a Patient with 
Impaired Thirst Mechanism  Clenton L. Coleman, Elliot Belenkov, Maria V. 
DeVita, Michael F. Michelis, Jordan L. Rosenstock.  Nephrology, Lenox Hill 
Hospital, New York, NY. 


Pemetrexed (Altima™) is an antifolate agent used for the treatment of non-small cell 
lung cancer and mesothelioma. There are multiple reports of acute renal failure (ARF) 
in patients receiving this therapy. There has been only one report of pemetrexed-induced 
nephrogenic diabetes insipidus (NDI) in the literature. We present an additional case of NDI 
and ARF after receiving a standard dose of Pemetrexed. A 73 year-old male with metastatic 
non-small cell lung cancer is admitted with generalized weakness and found to have 
significant hypernatremia. He had been receiving a standard dose of Pemetrexed (500mg/
m2) at 3 week intervals. The last dose was administered 12 days prior to admission. His 
medical history was also significant for hypertension, diabetes, and mild renal insufficiency 
with a baseline serum creatinine of 1.3 mg/dl. On presentation, he denied thirst, polyuria, 
or polydipsia. He was normotensive and appeared euvolemic. Laboratory data revealed a 
serum sodium concentration of 156 mg/dl and a serum creatinine of 1.7 mg/dl. His urine 
specific gravity was <1.005. The serum and urine osmolality were 312 mosm/kg and 156 
mosm/kg, respectively. MRI of the brain showed metastatic lesions in the right frontal 
lobe and in the right subthalamic area. A diagnosis of NDI was made after a vasopressin 
stimulation test failed to significantly raise the urine osmolality. The antidiuretic hormone 
(ADH) level was elevated at 5.9 pg/ml. Causes of NDI other than Pemetrexed were excluded. 
He was treated with amiloride and encouraged to increase oral fluid intake. Upon discharge, 
the serum sodium improved to 147 meq/L. NDI is characterized by impaired response to 
circulating ADH. Our patient presented with hypernatremia, a low urine osmolality, and an 
inadequate response to aqueous vasopressin. He appeared to be euvolemic with an impaired 
thirst mechanism. Previous serum sodium levels obtained prior to admission were normal. 
This patient also had metastatic subthalamic lesions which are known to impair thirst. It 
is unlikely that this patient had CDI given the failed response to aqueous vasopressin and 
an elevated serum ADH level.
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Serum Sodium and Hemodynamic Effects in Neurosurgical Patients 
Receiving Hypertonic Saline Therapy  George N. Coritsidis, Suganda 
Phalakornkul, Gupta Garima, Krunal Patel, Nechama Diamond, Maryam Sharif-
Hassanabadi.  Surgical Intensive Care Unit, Elmhurst Hospital Center. 


Hypertonic saline (HTS) is widely used in neurosurgical intensive care units as a 
treatment for reducing cerebral edema. Data as to the effects of these infusions is lacking, 
and indeed HTS may be associated with deep vein thrombosis (DVT) and acute kidney 
injury. We were interested in evaluating all critically ill neurosurgical patients that received 
3% HTS between 2007-2008. 33 charts were reviewed for changes in serum sodium (Na), 
mean arterial pressure, heart rate, intracranial pressure, Glascow Coma Score (GCS) and 
total sodium load (inclusive of normal saline) at 12 and 24 hrs after infusion. 55% had 
traumatic brain injury; 30% CVA; 15% tumor. CT Scan findings: 42% edema; 27% midline 
shift; 48% one and/or the other. HTS was begun at a Na of 134.8 ±.99, with 52% of patients 
having Na >135mEq/l. 67% received HTS for >24 hrs. Mean rise in serum sodium was 
0.25 meq/hr in our study population. Overall GCS did not change at 12 or 24 hrs, even in 
patients starting with GCS <8 (mean GCS 4.47±.44). ICP data available at 24 hrs were not 
significantly changed. Renal function remained stable and there were 3 cases of DVT.


In conclusion serum sodium does significantly increase with HTS at 12 and 24 hours, 
however no appreciable outcome differences were seen. HTS was not associated with 
any significant hemodynamic complications at 24 hrs of usage. In about half of the cases, 
anatomic indications are not apparent for HTS, but rather the serum sodium level is the 
initiating event.
3% HTS 0 hr 12 hr 24 hr p value
Serum Na(meq/l) 134.8±0.99 138.[±1.1 140.8±1.7 <0.005
Na load( meq) - 333±48 659±109 -
MAP 89.5±3.1 88.1±2.39 93.4±3.1 NS
HR 94±5.8 - 93±5.5 NS
GCS 7.86±0.88 7.04±0.90 6.8±1.1 NS
ICP 12.6±1.9 - 8.6±1.8 NS
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Hyponatremia in Non-Singleton Pregnancy; a Rare Complication of 
Preeclampsia  Michelle L. Lubetzky, Kenar D. Jhaveri, Phyllis August.  
Nephrology, Cornell University, New York, NY. 


Hyponatremia associated with preeclampsia is rare. We hypothesize that multiple 
gestation pregnancies, a known risk factor for preeclampsia, increase the risk of 
hyponatremia.


We describe 3 women (table 1) with multiple gestations who developed symptomatic 
hyponatremia at the onset of preeclampsia. Two were triplet gestations and one was twins. 
Two women were drinking excess water to reduce uterine contractions. Patient 1 was treated 
with hypertonic saline in preparation for cesarean section (c/s). Patients 2 and 3 were treated 
with water restriction but developed worsening azotemia and were delivered via c/s. All 
patients had normalization of serum sodium within several hours following delivery. All 
newborns also had hyponatremia.
Table 1


Maternal  
Age 
(years)


Gestational  
Age


Serum Sodium at  
presentation  
(136-144 mmol/l)


Serum Creatinine  
at presentation 
mg/dl  
(baseline)


Serum Uric  
Acid (2.6-8.0 
mg/dl)


Urine Osm  
( mOsms/dl)


Urine Na  
(mOsms/dl)


Serum Sodium  
post partum  
(mmol/l)


35 G1P0 (34w) 117 1.0 (0.7) 7.7 423 <10 134
34 G2P1 (30w) 125 1.4 (0.7) 6.9 110 <10 133
31 G1P0 (30w) 124 1.3 (0.9) 8.2 -- -- 136


-- = No data available
We conclude that the frequency of hyponatremia in non singleton pregnancies may 


be increased. We suggest that preeclampsia leads to increased renal vasoconstriction 
and increased proximal tubular reabsorption of filtrate which compromises free water 
excretion. This does not lead to hyponatremia unless there is a free water challenge, 
such as increased water intake. Women with multiple gestations, who have a high rate of 
preterm birth, are at greater risk because they are often advised to drink excess water to 
reduce uterine contractions.
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Posprandial Hyperglycemia Is Associated with Renal Disease in Diabetes  
Anil K. Mandal,1 Linda M. Hiebert,2 Harry Khamis.3  1Department of Medicine, 
University of Florida, Gainesville, FL; 2Veterinary Biomedical Sciences, 
University of Saskatchewan, Saskatoon, SK, Canada; 3Statistical Consulting 
Center, Wright State University, Dayton, OH. 


Diabetes-related end-stage renal disease (ESRD) has increased despite renin-
angiotensin blocker therapy. Little attention to glucose control is the missing link in the 
increasing incidence of ESRD. Our aim was to determine if uncontrolled postprandial 
hyperglycemia is related to ESRD. Fasting (F) and 2h-postprandial (2h-pp) glucose, BUN, 
serum creatinine (Scr) and estimated GFR (eGFR) were obtained from 32 insulin treated 
diabetic adults in a prospective fashion. Descriptive statistics; 95% confidence intervals (CI); 
a paired t-test, to determine differences between F and 2h-pp; and correlation coefficients 
(CC) between different parameters were calculated. P<0.05 was considered significant. 
Average age was 67.2 ± 12.3 years. There were 14 males and 18 females. F and 2h-pp 
samples were significantly different for glucose, BUN, Scr, and eGFR. As well, patients 
were divided into 2h-pp glucose<200 mg/dL (n=15) and >200 mg/dL (n=17). The decrease 
in eGFR appeared greater with 2h-pp glucose >200 mg/dL (-3.9 mL/min; Cl -6.0, -0.4) than 
<200 mg/dL (-2.4 ml/min; Cl -4.3, -0.5). The difference was not significant. CC between 
dglucose (2h-pp -F) and deGFR (2hpp-F) was significant for all patients, and when 2h-pp 
glucose was >200 mg/dL, but not <200 mg/dL (See Figure).


With a 100 mg/dL increase in dglucose, deGFR decreased by 2.62 mL/min for all 
patients, 4.08 mL/min when 2h-pp glucose was >200 mg/dL and increased by 0.56 mL/min 
with 2h-pp glucose <200 mg/dL. The greater the postprandial hyperglycemia, the greater 
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is the decrease in renal function even in acute settings. Therefore, control of postprandial 
hyperglycemia in a chronic setting is important for renal preservation in diabetes.
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Treatment with Pioglitazone Is Safe in Patients on Dialysis Also with a View 
to Bone Disease  Peter T. Froehling, Jens Ringel, Elke Brandt, Felicitas Krupki, 
Björn Schwarzenberger.  Private Center of Nephrology, Potsdam, Germany. 


The increase of bone fractures was described as a side effect of Pio. treatment. A 
higher fracture rate is also well known in patients on dialysis compared with patients in 
the pre-dialysis period.


This study aims at investigating the safety and efficiency of Pio.treatment in patients 
with type-II-diabetes under dialysis treatment. In a single center prospective study 35 
patients were treated with 15 to 45 mg Pio.per day between 6 and 95 months, 15 patients 
received insulin-treatment simultaneously, 22 patients with diabetes type II without Pio.
served as a control group. All patients received alfacalcidol or Paricalcitol for the prevention 
of renal bone disease and the treatment of HPT.


Vitamin D-deficiency was prevented by oral Vitamin D administration (20.000 U per 
week resp. between 2 and 4 weeks immediately after dialysis). 25OHD-levels were > 30 
ng/ml in all patients. Dialysis treatment was performed 3 times a week for at least 4 hours 
with high flux polysulfone. dialyser, mostly with high flux membrane. HbA1c, TRAP 
5b, Ostase, Insulin, C-Peptid, Glucagon, cholesterin and triglycerides served as control 
parameters. Anemia and HPT were well controlled in all groups.


Results: HbA1c reduced significantly under pioglitazone therapy only, as well as in 
combination with insulin. The dose of insulin could be reduced as a means of 22 units.
HbA1c under Treatment with Pioglitazone


Pio. plus Insulin Pio. only
before 7.1 % 6.6 %
after 6.3 % 5.9 %


A final HbA1c lower than 6,5 % was achieved as a marker of treatment –quality in 
both Pio-groups. Water retention can be well controlled by ultrafiltration. No bone fractures 
were observed during the observation period until 95 months. No influence of bone turnover 
parameters was seen. The consistent administration of paricalcitol resp. alphacalcidol can 
prevent the negative effect on bone metabolism under pioglitazone treatment.


Conclusion: The therapy with Pio. in patients with type-II-diabetes is safe and effective 
also under the conditions of dialysis treatment.
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Early Postoperative Fluid Balance Predicts Renal Outcomes in 
Cardiovascular Surgery  A. Ahsan Ejaz, Puneet Sood, Michiko Shimada, 
Jesse D. Schultz, Vijaykumar Lingegowda, Quoc C. Van, Roopa G. Naik, Atul 
Bali, Bhagwan Dass.  Division of Nephrology, Hypertension & Transplantation, 
University of Florida, Gainesville, FL. 


Aim: To investigate the effect of postoperative fluid balance on the incidence of AKI 
in patients undergoing cardiovascular surgery.


Methods: Participants of a previously reported prospectively randomized clinical trial 
to investigate the effects of nesiritide on the incidence of AKI in cardiovascular surgery 
were included for analyses. Fluid balance (FB) was defined as the difference between 
the total intake and total output in the first 24-hours postoperatively, and AKI per AKIN 
criteria. The association of FB and AKI were investigated by univariate and multivariate 
logistic regression analyses. Fluid balance was tested as a continuous and categorical 
variable in the logistic models.


Results: 90/94 of the patients for whom complete data was available were included 
in this study. The median FB for the full cohort was -869mL (IQR -1618 to -78mL), 71 
patients had negative FB (median -1221mL, IQR -1974 to - 653mL), and 21 patients had 
positive FB (median 849mL, IQR 328 to 1552mL). Relative to negative FB, patients 
with mild positive FB did not demonstrate an increased risk for AKI. However, patients 
with high positive FB had a significantly elevated risk for AKI in both unadjusted and 
multivariate models. Nesiritide, surgery type, baseline eGFR and surgery time were not 
significantly associated with AKI in the multivariate model. The predictive value of the 
multivariate model was moderately high (c=0.73). There was no significant effect of highly 
negative fluid balance.


Conclusion: High positive fluid balance in the immediate postoperative period may be 
an independent early predictor of AKI in patients undergoing cardiovascular surgery.
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Goodpasture’s Disease Presenting in a Known Case of Dermatomyositis  
Omar H. Maarouf, Suzanne El Sayegh, Morton Kleiner.  Medicine, Staten Island 
University Hospital, Staten Island, NY. 


We report a case of a 38 year old female known to have dermatomyositis in remission 
who presented to our hospital with generalized fatigue. On admission, the patient had a 
creatinine of 9.2 mg/dL and her urine analysis showed red blood cells and protein. Kidney 
ultrasound showed increased cortical echogenicity with no hydronephrosis. The anti-GBM 
antibody titers were positive. The rest of her admission lab work is shown in table 1.
Admission biochemical profile
WBC 18.5 Haptoglobin 367
Neutrophil 80% ESR 122
Hemoglobin 7.8 ANA 1:160
Platelet 284k RF <20
BUN 99 C3 113
creatinine 9.2 c4 30
albumin 1.7 Anti-ds DNA Negative
bilirubin 0.8 MPO >100
INR 1.3 proteinase-3 <6
PTT 37.6 Anti-GBM Ab 349 (<3)


The renal biopsy showed linear staining of the glomerular basement membrane by 
immunofluorescence. Our patient was placed on hemodialysis and plasmapheresis. Later, 
she needed temporary mechanical ventilation. Treatment with cyclophosphamide was 
delayed till 2 weeks into her admission due to our patient’s fear of infertility. Following 
a month of intensive treatment with cyclophosphamide and plasmapheresis, she was 
successfully extubated to a permanent tracheostomy and was discharged from the hospital 
with undetectable anti-GBM titers on hemodialysis.


To the best of our knowledge, this is the first reported case of dermatomyositis 
associated with goodpasture’s disease. The immunopathology of both autoimmune diseases 
involves both the humoral and cell mediated system. In these autoimmune diseases, it 
is believed that the bimodal interaction of the genetic background and environmental 
exposure determine the severity of presentation. Our case suggests a link between her 
genetic background and possibly an environmental trigger, like a viral infection, initiating 
an unrestrained humoral and cell mediated immune response. Our patient has strikingly 
responded to intravenous cyclophosphamide which targets fast replicating cells, including 
the lymphocytes of the immune system without affecting the bone marrow stem cells, 
slow cycling cells. Despite receiving cyclophosphamide, steroids and plasma exchange, 
she remained dialysis-dependent.
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Star Fruit Intoxication in People with Previous Normal Renal Function: 
Report of 5 Cases  Miguel Moyses-Neto,1 Gyl E. B. Silva,1 Roberto S. Costa,1 
Osvaldo M. Vieira-Neto,1 Norberto Garcia-Cairasco,1 Norberto P. Lopes,2 
Priscila F. C. Haendchen,1 Cintya Silveira,1 Alcino R. Mendes,1 Ramon R. 
Filho,1 Marcio Dantas.1  1Faculty of Medicine-USP; 2Faculty of Pharmacy-USP, 
Ribeirao Preto, SP, Brazil. 


Introduction: Patients with renal failure in supportive or on dialysis treatment are 
susceptible to be intoxicated eating star fruit.


Patients: We studied 5 patients with previous normal serum creatinine who showed 
clinical or histological evidence of acute renal failure (ARF) and symptoms of neurotoxicity, 
associated with star fruit ingestion.


Results: The clinical and laboratory features of patients (4 male) who ingested star fruit, 
and outcomes are summarized in Table 1. Four patients showed simultaneous neurotoxic and 
nephrotoxic effects; one showed only neurotoxic effects (intractable hiccups). Renal biopsy 
carried on 2 patients showed typical histological appearance of acute oxalate nephropathy. 
Dialysis was not necessary in any patient.
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Table 1: Clinical and laboratory features of patients who ingested star fruit
Age  
(years)


Amount of  
ingested fruit Symptoms Previous  


creat mg/dL
Peak of  
creat mg/dL


Creat after  
acute episode  
mg/dL


Kidney  
biopsy


48 15 fruits hiccups 0.9 not available 1.1 No
49 1000 ml of juice hiccups; vomiting;  


insomnia 1.0 6.2 1.1 No


67 1500 ml of juice
Hiccups; vomiting;  
back pain; mild  
mental confusion


1.2 6.0 1.2 No


66 300 ml of juice hiccups; vomiting;  
back pain 1.0 5.6 1.0 Oxalate  


nephropathy
34 12 fruits Back pain; 


 insomnia 1.1 4.0 1.1 Oxalate  
nephropathy


Creat: serum creatinine
Conclusions: Star fruit ingestion may provoke simultaneous acute renal failure and 


neurotoxicity in people with previous normal renal function. We might take as a possibility a 
following sequence of events: large amounts of oxalate in star fruit may cause acute oxalate 
nephropathy and ARF; neurotoxic effects (mostly hiccups) were probably triggered by a 
putative star fruit neurotoxin that accumulates in these patients due to renal failure and stop 
as renal function improves. Probably this form of acute nephropathy related to star fruit 
ingestion is much more frequent than the few cases described so far.
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Nephrotic Proteinuria Due to Obstructive Nepohropathy  Paul G. Jenkins, 
Liping Xie.  Internal Medicine, Aurora Sinai Medical Center, Milwaukee, WI. 


Proteinuria is not a recognized feature of urinary tract obstruction (UTO) or obstructive 
nephropathy (ON). However, we have documented nephrotic level proteinuria in 6 patients 
(pts) with acute and chronic ON, usually with improvement after relief of the obstruction. 
We saw 5 pts in hospital where urinary tract decompression was performed and all 
demonstrated marked improvement in GFR and a 60% to 94% reduction in proteinuria. 
One pt was nephrotic 2 years after UTO resolution and responded to ACEI therapy. Of the 
6 pts, 4 were men with prostate disease. One woman had cervical cancer and the other a 
neurogenic bladder. Only one of the pts, a diabetic, had documented renal disease prior to 
the recognition of UTO. The proteinuria data are reported as a spot urine protein/creatinine 
ratio, though a timed urine collection confirmed nephrotic proteinuria in 5 of 6 patients. 
For the 6 pts, the mean serum creatinine level decreased from 10.7 to 2.3 mg% and the 
protein/creatinine ratio decreased from 20 to 1.7, after intervals ranging from 3 days to 9 
months following relief of UTO or after ACEI therapy. Mean age was 68 years. Individual 
results are displayed in the table.
Proteinuria in Obstructive Nephropathy


Patient Gender/ Age Initial creatinine  
mg%


Final creatinine  
mg% Initial protein/creat Final protein/creat


1 F/ 49 4.8 2.6 48.6 2.2
2 M/ 85 13.9 2.1 28.2 1.9
3 M/ 65 18.2 4.7 27.4 1.7
4 M/ 82 3.0 2.4 6.95 1.8
5 F/ 77 20.4 0.9 5.0 2.0
6 M/ 49 3.9 0.7 3.8 0.56
Mean - / 65 10.7 2.3 20 1.7
protein/creat= urine protein/creatinine ratio


Conclusions: Nephrotic proteinuria may develop as a consequence of UTO and is 
another unique syndrome seen with ON. Relief of the obstruction or use of ACEI therapy 
does significantly decrease protein excretion but low grade proteinuria may persist. Heavy 
proteinuria may be a frequent accompaniment of UTO and should be screened for with a 
spot urine protein/creatinine ratio. And ON should be included in the differential diagnosis 
of nephrotic proteniuria.
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Expression of Serum Neutrophil Gelatinase-Associated Lipocalin of Tumor 
Patients Predicts Acute Kidney Injury during Gama-Ray Stereotactic 
Radiosurgery  Huilin Li, Jinyuan Zhang, Yiwen Zhu.  Jimin Hospital. 


Objective To assess whether serum neutrophil gelatinase-associated lipocalin 
(NGAL) could predict acute kidney injury (AKI)in the tumor patients treated with gama-
ray stereotactic radiosurgery (Gama knife). Methods 100 tumor patients admitted to our 
hospital were treated with Gama knife radiotherapy. AKI was defined as the absolute 
increment over 0.3mg/dl from baseline or 50% increase in serum creatinine according to 
the RIFLE criteria. 25 patients as AKI group and 75 patients as no AKI group. All these 
patients used the low-osmolar nonionic contrast medium before treated with Gama knife.
The clinical features, the incidence of AKI were prospective observed. Serum NGAL 
was measured by ELISA. Receiver operating characteristic curve (ROC)and area under 
the curve (AUC) were described. Results The serum NGAL levels in AKI group were 
significantly higher at 12h,48h after intravenous injection of contrast medium compared 
with no AKI group, but there is no significant change in serum creatinine at the time point 
12h. By pearson correlation anlysis, serum NGAL level at 12h after contrast injection 
significantly correlated with peak value or difference between peak value and base value 
of serum creatinine (r=0.321,0.392, P<0.01). On diagnostic performance testing, sereum 
NGAL value demonstrates an area under the receiver operating characteristic curve of 
0.776 (95% CI 0.675∼0.878, P<0.05) to predict AKI at the time point of 12h after contrast 
injection. Conclusions Sereum NGAL measurement may predict onset of acute kidney 
injury in the tumor patients treated with Gama knife. It is a relatively more sensitive early 
biomarkers than serum creatinine in tumor patients.
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Neutrophil Gelatinase-Associated Lipocalin and IL-18 as Early Biomarkers 
of Nephropathy in Diabetic Children  Jolanta Soltysiak,1 Katarzyna 
Lipkowska,1 Jacek Zachwieja,1 Piotr Fichna,2 Witold Stankiewicz,2 Bogda 
Skowronska,2 Maria Lewandowska-Stachowiak.1  1Department of Pediatric 
Nephrology and Cardiology, Poznan University of Medical Sciences, Poznan, 
Poland; 2Department of Pediatric Endocrinology and Diabetes, Poznan 
University of Medical Sciences, Poznan, Poland. 


Background/Aims:
Diabetic nephropathy (DN) starts to develop in 15–20% of children with T1DM, 


causing increased morbidity and premature mortality. The key question is whether DN is 
diagnosed early enough using common diagnostic tools e.g. microalbuminuria and GFR. 
In recent years, neutrophil gelatinase-associated lipocalin (NGAL) and IL-18 has emerged 
in clinical and experimental nephrology as the most promising tubular biomarkers in the 
diagnostic field of acute and chronic renal diseases.


Methods: With the present study, we aimed at evaluating the levels of neutrophil 
gelatinase-associated lipocalin (NGAL) and IL-18 in serum and urine, as early markers 
of renal dysfunction, from a group of 23 children (age 12.7±3.5ys.) with type 1 diabetes 
mellitus. All patients presented increased eGFR (141±23ml/min/1.73m2) and normal urinary 
albumin excretion (14±10mg/24h; 0.33±0.30mg/kg/24h). All children were treated with 
intensive insulin therapy. Long-term glycemic control was assessed on hemoglobin A1c 
(HbA1c) moderate levels (8.52±1.78%). 15 healthy children served as a control group.


Results: Children with T1DM showed increased NGAL values with respect to controls; 
interestingly, both in serum (867,43±341,98 vs. 655,29±196,17 ng/ml; p=0,04) and in 
urine (433,71±170,99 vs. 305,36±128,85 ng/ml, p=0.02). IL-18 levels were not different 
in both groups both in serum (58,52± 20,11 vs. 76,95±17,13 ng/ml) and in urine (14,53± 
12,74 vs. 14,60± 10,92 ng/ml). No relations between NGAL, IL-18 and GFR and HbA1c 
were found.


Conclusions: NGAL, but not IL-18, measurement might become a useful and 
noninvasive tool for the evaluation of tubular involvement in diabetic children as well as 
useful for its early diagnosis, even if normal albuminuria occurs.
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A Case of Human Immunodeficiency Virus (HIV) Associated Focal and 
Segmental Glomerulosclerosis (FSGS) with a Favorable Outcome  Shady 
Megala,1 Radhika Kakarala,1 Nader Bassily,2 Nabil Zaki.3  1Internal Medicine, 
McLaren Hospital, Flint, MI; 2Clinical Pathology, McLaren Hospital, Flint, 
MI; 3Nephrology, McLaren Hospital, Flint, MI. 


BACKGROUND: A collapsing variant of FSGS is considered the primary form of HIV 
nephropathy, as shown in up to 60 percent of renal biopsies. Only two small retrospective 
studies and two case reports showed that using the highly active anti-retroviral treatment 
(HAART) may slow the progression of the renal pathology and may be associated with 
better outcomes.


PRESENTATION: A 48 year old African American male, presented with nausea, 
anorexia, fatigue and diarrhea of two months. Blood work revealed an acute kidney injury 
(AKI), with a FeNa of 0.72 % that was unresponsive to aggressive hydration. Renal 
ultrasound was positive only for increased echogenicity. Urine was positive for coarse 
granular and waxy casts. Urinary protein excretion was four grams over 24 hrs. Hepatitis B 
and C serologies, ANA, Anti-dsDNA, cANCA, pANCA and cryoglobulins were negative. 
Urine and serum protein electrophoresis were negative for myeloma. HIV serology and 
Western Blot were positive. CD4 count was 27. Renal biopsy showed acute tubular necrosis 
on top of FSGS, suggestive of HIV nephropathy. Hemodialysis and HAART were initiated 
and continued as outpatient. In three months, the patient’s creatinine plateaued at 2.0 mg/
dl and CD4 count increased to 541. Hemodialysis was then discontinued.


DISCUSSION. FSGS happens in 2-10% of HIV patients who may be asymptomatic 
or present with primary HIV infection. Patients usually have low CD4 counts and a 
more advanced disease. It is not understood whether it is due to direct viral invasion of 
the glomerular cells or due to immunological mechanisms. The presence of proteinuria 
and/or decreased renal functions is associated with worse outcomes. Most patients with 
HIV-related FSGS usually progress to end-stage renal disease. Severe glomerular injury 
and marked damage to the tubular cells may be responsible for this rapid decline, which 
is rare in other forms of FSGS.


CONCLUSION: HAART may attenuate the risk of developing end stage renal disease 
in HIV patients with collapsing FSGS.
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Spontaneous Tumor Lysis Syndrome Caused by High Grade Plasma Cell 
Dyscrasia  Hazen H. Tuck,1 Gordon W. James.2  1Internal Medicine, University 
of Illinois College of Medicine – Peoria, Peoria, IL; 2RenalCare Associates, 
Peoria, IL. 


A 59-year-old female with several weeks of progressive abdominal symptoms. A non-
contrast CT scan showed multiple peritoneal tumors and ascites. She was at an outlying 
hospital as an outpatient July 1st for a diagnostic paracentesis, but was admitted with pain 
and hypotension believed to be secondary to hypovolemia secondary to poor oral intake 
with concomitant nausea and vomiting and she was admitted.
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On admission she was found to have acute renal failure and thrombocytopenia. 


She was transfered to our facility for renal replacement therapy. She had hyperkalemia, 
hyperphosphatemia, hyperuricemia, and elevated LDH. SPEP was normal. Immunoglobulin 
A, G, and M were within normal limits. There were normal amounts of Kappa and Lambda 
light chains, as well as a normal Kappa:Lambda ratio.


A peripheral blood smear showed circulating atypical plasma cells.
A Bone Marrow Biopsy showed hypercellular marrow with diffuse atypical plasma 


cells, consistent with plasma cell myeloma.
Discussion
Given the aggressive nature of our patients plasma cell dyscrasia, which had already 


resulted in organ failure, the patient and her family decided not to pursue further care. On 
day 11 of her admission she became comatose and on day 12 she died.


This is a case of acute renal failure of multiple etiologies, the most important one being 
spontaneous tumor lysis syndrome from a plasma cell dyscrasia. Although no uric acid 
crystals were recovered from the patients urine, the hyperkalemia, hyperphosphatemia, 
hyperuricemia, and elevated LDH all point toward a large amount of cell turnover and make 
the diagnosis of tumor lysis syndrome seem reasonable. This is an unusual presentation 
of tumor lysis syndrome.


More important is this case’s illustration of the importance of monitoring electrolyte 
derangements in patients with acute renal failure. Our patient did not have a phosphorous 
level drawn until she was transferred to our institution (day 4 of her hospitalization). If her 
hyperphosphatemia were discovered earlier, it may have led to more aggressive management 
with renal replacement therapy and may have altered her clinical course.
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Use of an Automated Alert System To Detect Acute Kidney Injury (AKI) 
across Healthcare  Mark Thomas, Jyoti Baharani.  Dept of Renal Medicine, 
Birmingham Heartlands Hospital, B9 5SS, United Kingdom. 


Automated reporting systems might speed up the recognition of AKI, and lead to 
improvements in outcome. We carried out a prospective study of such a system over three 
months from Sept to Dec 2008.


We used the ICE desktop Alert system (Sunquest Information Systems). All creatinine 
results were compared to the previous result for that patient. In our laboratory a creatinine 
rise of ≥75% corresponds to a predicted GFR fall of ≥48%, roughly equivalent to the Injury 
stage of the RIFLE classification. An alert message was sent to a dedicated inbox if the 
creatinine had risen ≥75% from the previous result. For this observational cohort study 
patients received usual care. Interim followup was completed on 04/30/2009.


466 alerts for a first episode of AKI that began during the study were investigated. 
Median (range) age was 74.7 (16-103) years. 86% of alerts were from hospital inpatients. 
203 (44%) had died by the end of followup, and 13 (3%) required hemodialysis. The alert 
system detected 31% of all patients requiring hemodialysis for AKI over the study period. 
The remainder were not detected due to a slow rise in creatinine or presentation with a 
single high creatinine value. A preliminary survival analysis is shown:
Cox proportional hazards analysis
Covariate B Wald statistic p Exp (B)
Age 0.030 27.5 <0.001 1.03
Sex 0=female; 1=male 0.187 1.69 0.19 1.21
Ethnicity 0=caucasian; 1=other -0.447 2.88 0.09 0.64
Residential or nursing home status 0.616 9.28 0.002 1.85
Log of nadir (lowest) GFR -0.654 7.10 0.008 0.52
Non renal Charlson comorbidity score 0.465 54.5 <0.001 1.59
Days to previous test <0.001 1.42 0.23 1.00


Such automated alerts detect high risk AKI patients, in whom age and non renal 
comorbidity seem to be most closely associated with survival. The prognostic power of 
the creatinine rise was not diminished by a more distant baseline value. The development 
of such alerts should allow timely intervention in the large numbers of AKI patients, of 
whom only a small minority need critical care or dialysis.
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Acute Kidney Injury in Children: Clinical Characteristics and Outcome 
from a Developing Country  Anil Vasudevan,1 Arpana Iyengar,1 Kishore 
Phadke,1 Sheetal Mehta,1 Paul R. Goodyer.2  1Children’s Kidney Care Center, 
St. John’s Medical College Hospital, Bangalore, Karnataka, India; 2Division of 
Pediatric Nephrology, Montreal Children’s Hospital, Montreal, QC, Canada. 


Introduction: Acute Kidney Injury (AKI) in children is associated with significant 
mortality and morbidity. The aim of this study is to determine the demographic profile, 
etiology and clinical course of children with AKI and explore the factors influencing 
outcome.


Methods: One hundred and fifty children admitted with AKI during the last three years 
were retrospectively studied. Neonates and children with underlying chronic kidney disease 
were excluded.Data extracted from patient records included demographic profile, clinical 
and biochemical details, information on dialysis and outcome at discharge or death. AKI 
was defined as doubling of serum creatinine from baseline.Exploratory analysis for several 
variables was performed to identify possible risk factors for mortality.


Results: Of the 150 children studied (59 % males), the median age was 6 years (IQR 
109.0). Half the cohort was less than 5 years of age. Primary renal disease and systemic 
causes of AKI were found in equal proportions. Post-infectious glomerulonephritis (22%) 
and HUS (16%) were the most common primary renal diseases while sepsis (22%) was 
the leading systemic cause of AKI. Significant proportion of the patients (25%) had shock, 


hematologic abnormalities, hypoalbuminemia and/or liver dysfunction. One hundred and 
five (70%)children were treated with dialysis. Acute peritoneal dialysis was preferred 
modality in younger (< 5 years of age) children and those with shock. Renal recovery was 
complete in 62% and 4% were dialysis dependent. Patient mortality was 14% and none of 
the patients who died had recovered renal functions. Shock, sepsis, CNS manifestations and 
need for dialysis were associated with mortality on univariate analysis (p < 0.05),however 
only shock was independently associated with mortality on multivariate analysis.


Conclusion: AKI continues to be associated with significant mortality and morbidity in 
developing countries. More studies using the AKIN criteria need to be done to understand 
the epidemiology and risk factors for AKI.
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Acute Renal Failure Due to Acute Tubular Necrosis after Preparation for 
Colonoscopy with Polyethylene Glycol  Hansjörg Rothe,1 Maike Büttner,2 
Swetlana Skliarskaja,3 Anna Bartnik-Mikuta,1 Annette Heider,1 Josef Wopperer,1 
Kerstin Amann.2  1Nephrology and Hypertension, Klinikum Neumarkt, Neumarkt, 
Bavaria, Germany; 2Nephropathology, University Hospital Erlangen, Erlangen, 
Bavaria, Germany; 3Gastroenterology, Klinikum Neumarkt, Neumarkt, Bavaria, 
Germany. 


Background and objectives: Further creatinine increase in chronic kidney disease 
patients after preparation for colonoscopy with polyethylene glycol has been reported in 
up to 8.7% of cases. The underlying pathomechanism however, used to be unclear.


Design, setting, participants, & measurements: We report for the first time a case of 
acute renal failure due to acute tubular necrosis with clear evidence of toxic kidney damage 
caused by ethylene glycol, the monomere of polyethylene glycol. An 84 year old male with 
diabetic nephropathy (glomerular filtration rate 55 ml/min) received 3 colon cleansing 
procedures within 7 days. He developed anuria and was biopsied.


Results: Histology showed acute tubular necrosis and evidence of diabetic nephropathy. 
It also showed multiple oxalate crystals in the tubuli, oxalate being the nephrotoxic 
metabolic end product of ethylene glycol, which may be present in polyethylene glycol 
preparations (up to 0,4%).


Conclusions: This case demonstrates the pathophysiology of how this widely used 
and relatively safe laxative may cause severe kidney damage.
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Acute Renal Failure during an Outbreak of Dengue Hemorrhagic Fever  
Manish Rathi, Raja Ramachandran, Vinay Sakhuja.  Nephrology, Post Graduate 
Institute of Medical Education and Research, Chandigarh, India. 


A retrospective analysis was done to assess the occurrence of renal failure during an 
outbreak of dengue hemorrhagic fever. A total of 616 patients presented to our hospital 
with dengue fever during the most recent outbreak. Out of these 108 patients required 
hospitalisation. The hospital records of these patients were reviewed and follow-up was 
carried out telephonically. Eighty four patients had complete records and follow up and were 
analysed further. Males accounted for 68% of cases and the mean age was 41 years (16-75 
years). Fourteen patients (16.5%) developed acute renal failure. Mean serum creatinine was 
3.1 mg/dl (1.3-12.4 mg/dl) with three of them requiring dialytic support. Four patients had 
hypotension, three had oliguria and one had gross hematuria. Urine examination revealed 
mild to moderate proteinuria in five patients and microscopic hematuria in four patients. One 
patient with renal failure died while none in those without renal failure. All other patients 
completely regained their renal functions. Thus to conclude, we observed a fairly high 
incidence of renal failure amongst hospitalised patients with dengue hemorrhagic fever; 
however renal failure was reversible in majority of cases with negligible mortality.
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Sporadic Urban Leptospirosis with Multisystemic Presentation Successfully 
Treated with High Dose of Steroids but No Antibiotic Therapy  Jasmin 
Levallois,1 Marie-Claude Labbé,2 Denis Ouimet,1 Michel Vallée.1  1Nephrology 
Department, Hôpital Maisonneuve-Rosemont, Montreal, QC, Canada; 
2Infectious Disease Department, Hôpital Maisonneuve-Rosemont, Montreal, 
QC, Canada. 


Leptospirosis is a zoonoosis which may manifest in severe cases with acute renal 
failure, jaundice, aseptic meningitis and lung hemorrhages. A sporadic urban case of 
leptospirosis with multisystemic presentation was initially diagnosed and treated as acute 
sarcoidosis with high dose of corticosteroids but no antibiotics. Patient showed rapid clinical 
improvement of meningitis and normalization of the renal function. Renal biopsy showed 
findings compatible with interstitial nephritis and subsequent serologic testing confirmed 
infection with leptospira. The patient’s dog’s serum also tested positive for leptospira. A 
more detailed history revealed that the patient’s dog had been sick (vomiting, fever, urinary 
incontinence) the week preceding his illness. In light of those findings, the renal biopsy 
was re-analyzed by our pathologist with Warthin-Sarry staining, it showed intracellular 
structures compatible with leptospires.


In summary, in a urban North-America setting, leptospirosis can present with many 
nonspecific manifestations and may be easily misdiagnosed so a high degree of suspicion is 
needed. Leptospirosis should be considered in patients with acute renal failure with tubulo-
interstitial nephropathy presentation and aseptic meningitis, jaundice or lung infiltrates. 
Steroid therapy may be a useful adjunct to antibiotic therapy and may hasten recovery from 
of leptospirosis with multisystemic presentation.
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Acute Kidney Injury in Pediatric Age Group: A Single Centre Experience 
of 180 Cases  Pankaj R. Shah, Jitendra A. Falodia, Kamal V. Kanodia, Aruna V. 
Vanikar, Kamal R. Goplani, Dinesh N. Gera, Hargovind L. Trivedi.  Nephrology, 
Institute of Kidney Disease and Research Center & Dr H L Trivedi Institute of 
Transplantation Sciences, Ahmedabad, Gujarat, India. 


Introduction and Aims:
In developing countries like India, acute kidney Injury(AKI) in field of Nephrology is 


very rewarding and creditable in general and that too in pediatric age group in particular 
is much more so because most of the causes in this group are reversible. So we decided to 
perform prospective study of AKI in pediatric age group.


Material:
Total 180 pediatric patients with AKI admitted at our institute were studied during the 


period of August 2005 to March 2008.
Dialysis-Peritoneal or hemo-was performed in the patients who became uremic and 


did not respond or not likely to respond to symptomatic treatment. Kidney biopsy after 
preparation was performed where diagnosis of intrinsic kidney injury was not evident 
or when there was strong suspicion of severe instrinsic kidney injury other than Acute 
tubular necrosis.


An attempt was made to find prognostic factors for ultimate outcome.
RESULTS:
Out of total 180 cases male:female ratio was 2.3:1 and 16.71% belonged to 0-1 year, 


30.5% to 1-5 years and 52.8% greater than 5 years.
Being a tertiary care centre, patients with pre renal azotemia was less (12.8%). ATN 


constituted major bulk (42.2%), glomerular disease in 30% of cases and 15% were surgical 
cases. Falciparum malaria was responsible for 12.8% of cases.


Peritoneal dialysis is effective and convienient mode of treatment for pediatric patients. 
Most of the patients received peritoneal dialysis, Hemodialysis was performed in 6 cases.
Bad glomerular disease like crescentic GN was found in 5% of cases while HUS in 2.8% 
of cases, where plasma exchange was offered.


CONCLUSIONS:
(1) AKI in pediatric population is not uncommon.
(2) Delayed referral, malnutrition, infectious, smaller age and underlying, etiology were 


found to decide ultimate outcome of there cases.Aggressive approach in form of early and 
adequate dialysis, early renal biopsy and prompt treatment like immunosuppression and 
plasma exchange in indicated cases can favorably affect the outcome in such patients
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Predialysis Arterial pH Is a Good Determinant of CRRT Survival in AKI  
Soonkil Kwon, Seungho Lee, Hye-Young Kim.  Renal Medicine, College of 
Medicine, Chungbuk National University, Cheongju, Chungbuk, Republic of 
Korea. 


BACKGROUND: Acute kidney injury is a critical complication in intensive care unit 
and shows high mortality. After development of CRRT, there were many conflicting data for 
patient survival. We want to find which parameter shows strong correlation in the survival 
of patients undergoing CRRT in ICU and analyzed risk factors associated survival.


METHOD: Total 85 patients were enrolled that who had been treated with CRRT due 
to acute renal failure. We compared the differences in APACHE score, blood pressure, initial 
BUN/Cr, arterial pH, comorbidity and uses of inotropics or ventilator between survivors 
with non-survivors using student t test analysis and chi square.


RESULTS: Mean age of the patients was 65.71±4.87 and 56 patients were male 
(65.88%). The causes of acute renal failure were sepsis (48, 56.47%), ischemic heart disease 
(13, 15.29%) and ischemic ATN (24, 28.24%). Out of 85 patients, 39 patients were survived 
(45.88%). Mean duration of ICU admission was 15.72±2.79 days, mean duration of CRRT 
was 107.32±21.09 hours, mean SBP at starting CRRT was 82.18±15.20 mmHg and mean 
APACHE score was 89.62±2.77. Their predialysis BUN/Cr was 66.33±34.53/4.84±3.16 
mg/dL. Out data showed significant differences between survivors and non-survivors in 
APACHE score (79.81 vs. 97.02, p=0.001), time from admission to initiation of CRRT 
(29.07 vs. 118.67 hrs, p=0.045), numbers of combined disease (p=0.00), SBP at initiation of 
CRRT (89.15 vs. 76.4 mmHg, p=0.00), arterial pH (7.349 vs. 7.126, p=0.00), total cholesterol 
(130.58 vs. 101.05 mg/dL, p=0.01)), PT INR (1.35 vs. 1.65, p=0.04), respectively. Logistic 
regression analysis shows that arterial pH has most strong statistic significance among the 
other parameters. The needs of inotropics and ventilator were also significantly associated 
with non-survivors (p=0.00, 0.00). But there was no difference among the age, pre CRRT 
BUN level, duration of ICU admission and hemoglobin level.


CONCLUSION: Predialysis arterial pH is a strong determinant factor for CRRT 
survival. Earlier initiation of CRRT and protection from metabolic acidosis can improve 
survival of the patient with AKI in intensive care unit.


Disclosure of Financial Relationships: nothing to disclose 


PUB660 


Urinary IL-18 as a Novel Biomarker of Acute-on-Chronic Kidney Injury  
Qin Wang, Zhaohui Ni, Mou Shan, Yucheng Yan, Leyi Gu, Huili Dai, Minli 
Zhu, Beili Shi, Miaolin Che, Qingwei Wu, Ling Wang, Jiaoqi Qian.  Renal 
Division, Renji Hospital, Shanghai Jiaotong University School of Medicine, 
Shanghai, China. 


Aim: To investigate whether IL-18 is a novel biomarker for diagnosis in acute-on-
chronic kidney injury (A on C) patients. Method A prospective study was performed 
in 28 A on C patients, 28 stabled CKD patients and 28 healthy controls (age, race, and 
gender-matched). Patients with tumor, immune system disease or immunosuppressive 
agent therapy were excluded. Urinary IL-18 levels were analyzed by ELISA and urinary 
n-acetyl-β-D-glucosaminidase levels were measured by chromatometry respectively. 
Results The median urine IL-18 levels were significantly different among A on C, CKD 
and healthy control groups [343.10 (230.76-721.78) pg/ml vs 205.97(137.06-319.62) pg/ml 
vs 44.44(12.42-107.19) pg/ml P < 0.01]. And on multivariable analysis, the urinary IL-18 
value was significantly associated with the level of serum creatinine(r=0.665, P<0.01). The 
performance of IL-18 as demonstrated by area under the receiver operating characteristics 
curve for diagnosis of A on C was 0.886 (P<0.01). At the cutoff value of 212.4pg/ml, the 
sensitivity and specificity of urine IL-18 was 85.7%, 76.8% respectively. The median urine 
NAG levels were significantly different among A on C, CKD and healthy control groups 
[12.00(7.00-30.00)U/L vs 12.50(6.00-32.50)U/L vs 7.50(5.00-13.50)U/L, P < 0.001]. The 
performance of NAG as demonstrated by area under the receiver operating characteristics 
curve for diagnosis of A on C was 0.67 (P<0.0001). At the cutoff of 10.5U/L, the sensitivity 
and specificity of urine NAG was 74.1% and 58.9% respectively. Conclusions Our results 
indicate that the level of urinary IL-18 is significantly elevated in A on C group and it might 
be a novel biomarker for diagnosis in acute-on-chronic kidney injury.
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Acute Kidney Injury Induced by Metformin: A Medical Disaster  Ugo 
Rotolo, Gioacchino Li Cavoli, Calogera Tortorici, Carlo Giammarresi, Luisa 
Bono, Onofrio Schillaci, Angelo Ferrantelli.  Nephrology and Dialysis, Arnas 
Civico Hospital, Palermo, Italy. 


Acute Kidney Injury (AKI) by metformin is an emergent model of severe side effects 
secondary to the wide use of metformin in diabetic patients.


Now we report 47 cases of AKI, admitted to our renal unit (47/1014 patients recovered) 
in the last two years, occurred in diabetic patients treated with metformin in order to 
improve glicaemic control.
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They were 55 years old (42-74), caucasian, 86% female, with history of type II diabetes 


of less than 9 years. They received sulfonylurea in 60% of cases, metformin in 100%, 
glitazone in 18% and subcutaneously insulin in 35%.


At the recovery they presented oligoanuria, temporary loss of sensorial faculties, mean 
serum creatinine of 7.8 mg/dL (5-14) and a severe lactic acidosis. 76% were treated with 
standard hemodialysis and 24% only with sodium bicarbonate infusions.


The mortality rate was 10.8% during the first 24 hours of admission at the hospital.
As our experience suggests diabetic patients treated by metformin should be strictly 


monitored in order to reduce the high incidence of AKI.
Furthermore parenteral solution of sodium bicarbonate e/or hemodialysis treatment 


should be not delayed because the high mortality risk.
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Acute Renal Failure after Cardiac Transplantation  Siren Sezer,1 Demet 
Yavuz,1 Atilla Sezgin,2 F. Nurhan Özdemir.1  1Nephrology, Baskent University 
Hospital, Ankara, Turkey; 2Dept of Cardiovascular Surgery, Basket University 
Hospital, Ankara, Turkey. 


INTRODUCTION AND AIM:
Transplantation of heart is often complicated by acute renal failure (ARF) with 


multifactorial perioperative and postoperative risk factors. We evaluated the incidence 
and risk factors for acute renal failure also the associated hazard of death in recipients of 
cardiac transplants.


METHODS:
We included 25(male:19) patients who underwent cardiac transplantation between 2005 


and 2008. Of these 18 patients developed ARF and underwent continuous veno-venous 
hemodiafiltration (CVVHDF) (Group I, mean age 36.817.2 years, mean post-transplant 
duration 27.720.5 months) and 7 patients had stable renal function (Group II, mean age 
24.312.3 months, mean post-transplant duration 25.214.9 months). The postoperative ARF 
definition was based on the RIFLE classification.We retrospectively retrieved demographic 
variables; clinical, perioperative (operation time, cardiopulmonary bypass time, time of 
aortic clamp, thorax tube drainage time, number of need replasman of erytrocyte suspansion 
and fresh frosen plasma), postoperative complications (mechanical ventilation time, 
intensive care unit time, cardiac tamponade, mediastinitis, aritmia, ARF, postoperative 
dialysis requirement) and echocardiographic pre and post operatively.


Patients were followed for 6-57 months of period. ARF developed in 16 men (%84.2), 
and 2 in women (%33.3) (p<0.01).There were no significant difference between two groups 
in terms of age, smoking, co-morbidities, post operative infection, immunsupression therapy 
modalities (p>0.05). 14 patients received CRRT. We observed a significantly higher 12 
months mortality rate in group II (%5.5 vs % 87.5% p<0.001). Cumulative survival rates 
were 51.4% for group I and 50% for group II after 32 months (p>0.05). Among survivors 
except for one patient in group I who remained dialysis dependent, renal function of the 
patient groups were statistically similar.


In conclusion male gender, preoperative renal function and perioperative risk factors 
influenced the risk of acute renal failure after cardiac transplantation. However acute renal 
failure did not influence short and long term renal and patient outcome.


Disclosure of Financial Relationships: nothing to disclose 


PUB663 


Epidemiology and Clinical Course of Hantavirus Infections in Germany  
Stephan Grouls,1 Paul Schnitzler,2 Martin Zeier,1 Ellen Krautkrämer.1  
1Nephrology, University of Heidelberg, Heidelberg, Germany; 2Virology, 
University of Heidelberg, Heidelberg, Germany. 


Introduction:
Hantaviruses are rodent-borne pathogens and cause the hemorrhagic fever with renal 


syndrome (HFRS). The infection of humans varies in the severity of symptoms depending 
on the hantavirus strain. The in Europe prevalent Hantavirus strain Puumala causes a milder 
form of the hemorrhagic fever with renal syndrome, called Nephropathia epidemica.


However, patients infected with the Hantavirus strain Puumala show intraindividual 
variations in the clinical course of infection. Several patient-specific characteristics (gender, 
genetic predisposition, immune system) were discussed to be responsible for severe forms 
of the Nephropathia epidemica. Studies of hantavirus-infection in animal models revealed 
a sex-related difference in infection and differences in the severity of disease between men 
and women in human are often discussed.


Results:
Therefore, we examined the clinical course of 22 infections with Puumala virus in 


Heidelberg during 1998 and 2008. All cases were confirmed by positive IgM serology for 
Puumala virus antigen.


Men (18/22) are more frequently infected than women (4/22) depending on the 
expositional risk factors for infection.


We analyzed risk factors (e.g. age, gender, pre-existing conditions) and the clinical 
parameters during the course of disease.


The most common clinical symptoms were fever, impaired renal function with 
proteinuria, mild hematuria and increased levels of serum urea, creatinine and C-reactive 
protein.


Conclusion:
Although males are more often infected than females no differences in the symptoms 


and in the clinical course were observed. The higher incidence of hantaviral infection in 
men is caused by the way of transmission and corresponds to the ratio of other rodent-
borne zoonoses.
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Clinical Manifestations and Factors Associated with Acute Kidney Injury 
in Visceral Leishmaniasis (Kala-Azar)  Michelle J. C. Oliveira,1 Geraldo 
B. Silva Júnior,1 Krasnalhia Lívia S. Abreu,1 Raquel S. Kataoka,1 Leandro F. 
Evangelista,1 Ana Valesca V. Garcia,1 Natália A. Rocha,1 Luiz F. L. G. Franco,1 
Marcos P. Silva,1 Rosa M. S. Mota,1 Elizabeth F. Daher,1 Antonio Carlos Seguro.2  
1Department of Internal Medicine, Division of Nephrology, Walter Cantidio 
University Hospital, Federal University of Ceara, Fortaleza, Ceara, Brazil; 
2Department of Internal Medicine, Division of Nephrology, University of Sao 
Paulo, Sao Paulo, Brazil. 


Introduction and aims: Visceral leishmaniasis (kala-azar) is an endemic disease 
in tropical countries. The aim of this study was to investigate the prevalence, clinical 
manifestations and factors associated with acute kidney injury (AKI) in patients with 
kala-azar.


Methods: This study was performed from December 2002 to December 2007 including 
patients with clinical and laboratory diagnosis of kala-azar in Fortaleza City, Brazil. AKI 
was defined as creatinine > 1.5mg/dL. The statistical analysis was performed through the 
software SPSS 10.0. The descriptive values below 5% (p value<0.05) were considered 
statistically significant.


Results: A total of 199 patients were included. The mean age was 35± 15 years (range 
15-84 years old), and 76.4% were male. The main signs and symptoms at admission 
were fever (90.5%), splenomegaly (85.4%), hepatomegaly (76.4%), asthenia (60.8%), 
anorexia (56.8%), cough (42.2%), headache (35.2%), abdominal pain (34.2%), diarrhea 
(30.2%), dyspnea (22.1%), jaundice (20.6%), edema (17.6%), myalgia (15.6%), artralgia 
(4.5%), hematuria (3.5%), malaise (3.5%), oliguria (2.0%) and hypotension (1.0%). AKI 
was observed in 33 patients (16.5%). Diarrhea, dyspnea, edema and jaundice were more 
frequent in patients with AKI (p < 0.05). Oliguria was observed in 12.1% of patients with 
AKI. Factors associated with AKI were advanced age (OR = 1.05, 95% CI = 1.02-1.08, p 
< 0.001), length of hospital stay (OR = 1.05, 95% CI = 1.01-1.10, p = 0.01) and diarrhea 
(OR = 4.16, 95% CI = 1.15-14.97, p = 0.02).


Conclusions: AKI is an important complication in kala-azar. The disease itself could 
be responsible for the development of AKI. Advanced age, length of hospital stay and 
diarrhea are risk factors for development of AKI in kala-azar.
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Biomarkers in the Early Diagnosis of AKI after Liver Transplantation  
Yi Li,1 Mingli Zhu,1 Renhua Lu,1 Miaolin Che,1 Qianhua Yang,1 Qiang Xia,2 
Siyue Wang,2 Huili Dai,1 Zhaohui Ni,1 Jiaqi Qian,1 Yucheng Yan.1  1Renal 
Division, Renji Hospital, Shanghai Jiaotong University, Shanghai, China; 
2Transplantation Center, Renji Hospital, Shanghai Jiaotong University, 
Shanghai, China. 


Objective: Looking for a feasible biomarker to detect early acute kidney injury(AKI) 
after liver transplantation.


Method: 24 patients with normal serum creatinine (SCr) who received orthotopic liver 
transplantation (OLT) or living donor liver transplantation (LDLT) were prospectively 
studied. Blood and urine samples were drawn from patients for the determination of 
serum Cr, Cystatin C, urine Neutrophil Gelatinase-associated Lipocalin (NGAL), Liver 
fatty acid-binding protein (L-FABP), IL-18, N-Acetyl-β-D-Glucosaminidase (NAG) and 
Retinol Binding Protein (RBP), at following 9 intervals: before operation (0h), 2 hours(2h), 4 
hours(4h), 6 hours(6h), 12 hours(12h), 24 hours(24h), 48 hours(48h), 72 hours(72h) and 120 
hours(120h) after anhepatic phase. According to the Acute Kidney Injury Network(AKIN) 
criteria of AKI, all the patients were divided into two groups: AKI group and non-AKI 
group. The data were statistically analyzed to evaluate the feasibiliy of regarding these 
factors as prognostic factors for early AKI after liver transplantation.


Result: 12 recipients whose serum creatinine after liver transplantation had increased 
more than 50% from baseline were defined as AKI, The median diagnosis time was at 4h 
after anhepatic phase. Urinary NGAL levels (factored for creatinine excretion), in AKI 
group, increased about 14, 8, 9, 11and 7-fold at 2 h, 4 h, 6 h, 12 h and 72 h after anhepatic 
phase, respectively. The increased multiple of urinary NGAL at 2 h after the portal vein 
opened performed well in detection of AKI with the area under the receiver-operating 
characteristic curve 0.813, sensitivity 0.714, and specificity 0.684 for a cutoff 7.34-fold. 
The serum Cystatin-C, urinary L-FABP, IL-18, NAG and RBP level were no different 
between the two groups.


Conclusion: Urinary NGAL which changed at the early stage of AKI might be an 
alternative biomarker for the early detection of AKI after liver transplantation.
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Concomitant Acute Kidney Injury in Pneumonia Patients after Kidney 
Transplantation  Minjia Weng,1 Ming Zhang,1 Mingxin Li,1 Jing Xin,1 Jianyong 
Zhong,1 Shaojun Liu,1 Xiang Wang,2 Lianxi Qu,2 Fuming Lu.1  1Department 
of Nephrology, Huadong Hospital, Fudan University, Shanghai, China; 
2Department of Urology, Huadong Hospital, Fudan University, Shanghai, 
China. 


There have been no investigations into the concomitant acute kidney injury(AKI) in 
pneumonia patients after kidney transplantation. Therefore we performed a retrospective 
study to investigate its risk factors and prognosis on these patients at Huashan Hospital. 
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213 individuals who underwent the kidney transplantation from January 2001 to July 2008 
at Huashan Hospital were enrolled in this study. 80 out of the 213 individuals once had 
pneumonia after kidney transplantion. We calculated the incidence of the concomitant AKI in 
these pneumonia patients, identify its risk factors by utilizing multivariate logistic regression, 
and evaluated its prognosis by comparison with those without concomitant AKI. Among a 
total of 80 pneumonia patients, 31(38.8%) had concomitant AKI, with 14(17.5%) at Stage 1, 
7(8.8%) at Stage 2, 10(12.5%) at Stge 3. Multivariate logistic regression revealed two risk 
factors for it. One was severe pneumonia(OR:3.707;P=0.010) and the other was low baseline 
renal function defined as eGFR<60ml/min(OR:3.790;P=0.009). The cost of hospitalization 
was higher (RMB 25521 vs 17663, P=0.001), the length of hospital stay was longer (31 
days vs 21 days, P<0.001), and the allograft survival rate at 6 month was lower(77.4% vs 
93.9%, P<0.05) in patients with concomitant AKI than that in patients without concomitant 
AKI. The patient survival rate was also lower in patients with concomitant AKI. However, 
there were no significant differences by statistical comparison (83.9% vs 95.9%,P=0.102). 
Concomitant AKI is not rare in pneumonia patients after kidney transplantation. The severity 
of pneumonia and baseline renal function are the independent factors for the concomitant 
AKI in pneumonia patients after kidney transplantation, having a better understand of which 
is good to the prevention of AKI among the kidney transplant recipients.
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Impact of Unrecognized Renal Insufficiency on Outcomes Following 
Percutaneous Coronary Intervention  Carmen Bernis,1 Alberto De Lorenzo,1 
Ana Perez de José,1 Guillermo Diego,2 Maria Lopez-Picasso,1 Maria Moya,1 
Jose Antonio Sanchez-Tomero.1  1Nephrology, Hospital Universitario La 
Princesa, Madrid, Spain; 2Cardiology, Hospital Universitario La Princesa, 
Madrid, Spain. 


We investigated the prognostic significance of estimated creatinine clearance by MDRD 
on outcomes following percutaneous coronary intervention


We analyzed retrospective data from 372 hospitalized patients for percutaneous 
coronary intervention during 2008 in HU Princesa., age 66.9 (28-90), 69.3% male. We 
evaluated basal creatinine and basal MDRD, post procedure creatinine (48-72h), incidence 
of AKI and mortality during 6 moths after procedure. AKI was defined as a rise in serum 
creatinine of 0.3mg above baseline (AKI-0.3), as a increase of 0.5 above baseline (AKI-
05), as a duplication of basal creatinine (AKI duplication) No patient needed dialysis. 
Statistics was made with SPSS


RESULTS
BASAL RENAL INSUFFICIENCY: 111/372 patients (29.8%) had basal Ccr <60 


ml/m, Basal renal insufficiency group (BRIG) and 261 no. Basal normal renal function 
group (BNRG).


AKI was present post-procedure in 23/111(20.7%) BRIG v. s. 11/261(4.21%) BNRG 
p<0.0001


Six months mortality was, 11.7 % (13/111) in BRIG v.s. 3.1% (8/261) in BNRG p 
< 0.002


If we define renal insufficiency by creatinine we found only 57 cases. Patients with 
unrecognized RF, 56 (54.45%) were more likely to be woman and elderly


AKI: AKI 0.3 was present in 3 4 cases /372 (9%), AKI 0.5 in 10/372 (2.7%), AKI 
duplication in 7/372 (1.9%)


Mortality AKI v.s. non AKI: Mortality AKI 0.3 was 14.7% (5/34) v.s. 4.7% (16/338) 
in patients without AKI (p<0.03)


Mortality AKI 0.5 was 30% (3/10) v.s. 4.9% (18/368) in patients without AKI(p< 
0.03)


Mortality AKI duplication was 14.2% (1/7) v.s. 5.4% (20/365) in patients without 
AKI (p =0.33)


CONCLUSION: Basal renal insufficiency defined as Ccr <60 increases post procedure 
AKI and six months mortality. Unrecognized basal renal insufficiency can be high in 
woman and elderly
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Urinary NGAL Predicts Adverse Outcomes in Acute Kidney Injury Patients 
at CAVHS  Melissa Shannon,1 Page Moore,2 Prajwal Chevireddy,1 Cindy 
Davis,3 Ellen Satter,1 Kiran Nagothu,1 Didier Portilla.1,3  1Medicine, University 
of Arkansas for Medical Sciences, Little Rock, AR; 2Biostatistics, University of 
Arkansas for Medical Sciences, Little Rock, AR; 3Medicine, Central Arkansas 
Veterans Healthcare System, Little Rock, AR. 


We have shown that urinary levels of lipocalins Neutrophil Gelatinase-Associated 
Lipocalin (NGAL) and renal Fatty Acid Binding Protein-1 (FABP-1) represent sensitive 
and predictive early biomarkers of AKI after cardiac surgery (Kid Int 2008, 73(4):465-
472.). The role of urinary biomarkers in the prediction of adverse clinical outcomes in AKI 
has not been well studied. We evaluated prospectively a small cohort of 13 hospitalized 
patients diagnosed with AKI at CAVHS using AKIN criteria. FENA and urine sediment in 
these patients was consistent with acute tubular necrosis. NGAL was measured by ELISA 
method in urine obtained on the first day of consultation, corresponding to the initial rise on 
serum creatinine. The objective of our ongoing prospective study is to determine if urinary 
levels of NGAL can predict adverse clinical outcomes judged by the need of dialysis or 
death. Mean Acute Physiology, Age, Chronic Health Evaluation II (APACHE II) score in 
our patients was 21, 30% of our patients did require dialysis, and hospital mortality was 
53%. Urinary NGAL was significantly increased in tandem with APACHE II score. Average 
urinary NGAL levels, which were measured in 9 out of 13 patients, was 232 ng/mg creat 


for patients that did not require dialysis and that survived the episode of AKI, while urinary 
NGAL levels was 1497 ng/mg creat in patients that did require dialysis or that did die in 
spite of receiving dialysis. NGAL resulted in both a sensitive and specific biomarker for 
dialysis and death; the areas under the receiver operator characteristic curves for these 
adverse outcomes were 0.80 and 0.89 respectively. Although we report here only a small 
number of patients, our results are significant and suggest that the presence of elevated levels 
of urinary biomarker NGAL on the first day of consultation in AKI patients can predict 
adverse outcomes including the need for dialysis or increased mortality.
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Bilateral Acute Pyelonephritis Presenting as Acute Kidney Injury in Males 
without Known Risk Factors  Sishir D. Gang, Siddharth Mavani, Umapathi 
Hegde, Gohel Kalpesh, Mohan M. Rajapurkar.  Nephrology, Muljibhai Patel 
Urological Hospital, Nadiad, Gujarat, India. 


Background: Bilateral acute pyelonephritis is rarely considered as a primary cause 
of acute renal failure (AKI) in adults males who do not have risk factors for urinary tract 
infection. We describe 14 such male patients who presented to our department with AKI 
secondary to bilateral acute pyelonephritis.


Patients and Methods: Between March 2006 and November 2008; 14 male patients 
who developed AKI without known risk factors who met all of the following criteria were 
included: (1) Symptoms and signs of upper urinary tract infection (UTI), or fever with a 
positive urine culture or pyuria without other identified infectious foci; (2) No diabetes 
mellitus; stone disease or immuno-compromised status. (3) No urologic intervention (4) 
Radiological evidence by CT scan of renal parenchyma affection.


Results: Mean age was 39.64+8.67(23-50) years. Average duration of symptoms: 
was 20.4+ 18.4 days. Their symptoms on admission were fever (100%);loin pain(71.4%); 
irritative lower urinary tract symptoms(78.5%); vomiting(64%).On presentation shock 
(SBP<90mm of Hg) was found in 3 (21%).On investigations all had renal failure 
with average s.creatinine 6.9+3.5mg/dl. 10 (71.4%) had leucocytosis and 6(43%) had 
thrombocytopenia.14/14(100%) had pyuria.11/14 (78.5%)urine cultures were positive. 
Blood culture showed growth in 7/14(50%) specimen in those who were having positive 
urine culture. All grew E.coli. Renal biopsy was performed in 10/14(71.4%) patients which 
showed features of pyelonephritis.


Management and Outcomes: All patients were treated with intravenous antibiotics 
for average duration of 3.5 weeks. None of the 10/14 patients who underwent Micturating 
Cysto UrethroGram(MCUG) showed any evidence of reflux. 70 % (7/10) patients who 
underwent DMSA scanning showed presence of cortical scarring. 8/14 (57%) patients 
showed complete recovery while remaining developed chronic kidney disease (CKD). 
Mean S. creatinine at the end of 3 months was 2.1mg/dl.


Summary: Bilateral acute pyelonephritis is uncommon but potential treatable cause 
of AKI in adult males. However, sizable number of them would be left with residual renal 
damage.
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Clinical Features and Risk Factors of Acute Kidney Injury Associated 
with Intravenous Colistin Treatment  Ji-Youn Youm, Jeong-Ah Kwon, 
Jung-Eun Lee, Woo-Seong Huh, Yoon-Goo Kim, Dae-Joong Kim, Ha-Young 
Oh.  Internal Medicine, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Republic of Korea. 


Background: Colistin(colistimethate), an old antibiotic, has not been used greatly 
since the early 1980s because of nephrotoxicity. However, it has been reintroduced 
recently in clinical practice as a last resort for treatment of nosocomial infections caused 
by multiresistant bacteria. The study was designed to determine the incidence and risk 
factors of acute kidney injury(AKI) associated with colistin treatment.


Methods: From March 2007 to July 2008, colistin-treated adult patients(≥18 years 
old) were identified through electronic database. Among them, patients who prescribed 
colistin for less than 3 days or had glomerular filtration rate(GFR) < 15 mL/min/1.73 
m2 were excluded. AKI associated with colistin was defined as ≥ 50% increase in serum 
creatinine levels.


Results: 74 patients were analyzed, and the mean age was 58.4(±15.2) years, and 
18(24%) were females. As for underlying disease, 35(44.6%) patients had been diagnosed 
with malignancy and 11(14.9%) patients had received an organ transplantation. 60(81.1%) 
of the patients were in a sepsis, and 28(37.8%) were in septic shock. AKI developed in 
41(55.4%) patients, and the median duration of colistin treatment to AKI occurrence was 
7(5-15) days. Most cases(95%) were non-oliguric and peak serum creatinine levels were 
2.2(1.7-2.7) mg/dL. 7(17.1 %) patients required renal replacement therapy. Cumulative 
incidence of AKI was 42% at 14 days of colistin treatment. In a cox regression model 
of AKI development, female(HR 0.31, 95% CI 0.13-0.77) was identified as a protective 
factor. Diabetes(HR 2.73, 95% CI 1.28-5.83), concomitant use of calcineurin inhibitors(HR 
2.97, 95% CI 1.00-8.81), and hyperbilirubinemia(> 5mg/dL of bilirubin) (HR 7.13 95% 
CI 1.06-48.26) were independent risk factors for AKI occurrence. Also, higher dose of 
colistin was associated with higher incidence of AKI(per 1 mg/kg/day increment, HR 
1.26, 95% CI 1.05-1.52).


Conclusions: In severe patients who required the use of colistin, AKI was a common 
complication. The development of preventive strategies to reduce AKI is warranted.


Disclosure of Financial Relationships: nothing to disclose 







Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster Session; PUB - Publication Only
Underline represents presenting author/disclosure.


979A


  J Am Soc Nephrol 20: 2009
Publication O


nly
PUB671 


Acute Renal Failure – An Unusual Presentation of B Cell Lymphoma 
Uncovered by Renal Biopsy  Megha Shah, Wajid M. Choudhry.  Unity Health 
System, Rochester, NY. 


Renal involvement is common Non-Hodgkin’s Lymphoma (NHL). However acute 
renal failure as the first and only presenting symptom of undiagnosed lymphoma, is 
extremely rare.


The Case:
A 77 years old lady with well controlled hypertension came to our office for routine 


follow up of CKD secondary to hypertensive nephrosclerosis; stable over several years 
(BUN 44 mg/dl, creatinine 2.0 mg/dl). However, at this time, she was found to be in acute 
on chronic renal failure with BUN 96 mg/dl and creatinine 5.3mg/dl. She had new onset 
of hematuria and proteinuria. Electrolytes and liver function were normal. Autoimmune 
screen (ANA, ANCA, anti-GBM) and Hepatitis panel were negative. Complement levels 
were normal. She was noted to have an elevated CPK (3700 Units/liter). Imaging studies 
including USG and CT of abdomen and thorax were non-diagnostic.


In view of the abrupt decline in renal function, renal biopsy was performed. It showed 
extensive infiltration of the capsule and subcapsular cortex by sheets of clonal population 
of CD20 positive, CD10 negative B-lymphocytes.


These findings along with the presence of IgM Kappa monoclonal urinary band and 
serum monoclonal paraprotein (1.15g/dl) are consistent with lymphoma in the kidney. 
Bone marrow biopsy done subsequently showed B cell NHL, most likely marginal zone 
lymphoma. Further work up showed no other organ/nodal involvement.


Discussion:
Our patient presented with acute on chronic renal failure. Common causes of intrinsic 


renal failure were excluded by laboratory tests. The unexpected diagnosis of lymphoma 
was made only after renal biopsy.This case underlines the importance of renal biopsy to 
obtain a correct diagnosis and to select an appropriate therapy.
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Predictors of Serum Creatinine Rise Following Paracentesis in Cirrhosis  
Phuong-Chi T. Pham,1 Jacquelyn Nguyen,1 Phuong-Thu T. Pham.2  1Nephrology, 
Olive View-UCLA Medical Center, Sylmar, CA; 2Kidney and Pancreas 
Transplantation, David Geffen School of Medicine, Los Angeles, CA. 


Paracentesis may induce unfavorable hemodynamic alterations that can lead to 
circulatory dysfunction and acute kidney injury (AKI). We aim to determine predictive 
factors for the development of post-paracentesis AKI.


We performed a retrospective evaluation involving cirrhotic patients who had undergone 
paracentesis >500 ml since January 2008 at our institution, a tertiary referral center. All 
patients with viral, alcoholic, or cryptogenic cirrhosis were included. Exclusion: malignant 
ascites, complications associated with severe hemorrhage, or lack of post-paracentesis 
serum creatinine (PP-SCr). Data collected include age, gender, cirrhosis etiology, comorbid 
conditions, paracentesis volume, vital signs, full chemistries, complete blood count, ascitic 
fluid cell count, coagulation studies, and liver function tests. The highest SCr within 72 
hours post-paracentesis was recorded as PP-SCr.


54 charts were included. There were 2 hepatitis B, 8 hepatitis C, 41 alcoholic, and 
3 cryptogenic cirrhosis; 42 males; mean age = 50.7±7.9 (±SD) years; mean paracentesis 
volume = 3.4+1.6 L. Multiple variable regression analysis revealed significant associations 
between higher PP-SCr rise and the following factors: older age, female gender, viral 
hepatitis (versus alcoholic or cryptogenic), and use of spirinolactone. Interestingly, 
concurrent volume loss due to the use of furosemide, gastrointestinal bleed, or diarrhea and 
tachycardia were associated with better PP-SCr. Paracentesis volume, diabetes mellitus, 
and transfusion of albumin or blood products had no significant association with PP-SCr.


We speculate that the presence of maximal neurohormonal activation by the renin 
angiotensin aldosterone (RAAS) and sympathetic nervous sytems (SNS) at the time of 
paracentesis are protective against post-paracentesis AKI. This is evidenced by lower PP-
SCr rise in patients with tachycardia (activated SNS) and conditions that lead to maximal 


stimulation of the RAAS (use of furosemide and conditions with volume loss), but higher 
PP-SCr with the use of spirinolactone. Larger confirmatory studies are needed.
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Prediction of Acute Kidney Injury (AKI) by Risk Factors Classification  
Rakesh Malhotra, Etienne Macedo, Josee Bouchard, Susan Wynn, Ravindra L. 
Mehta.  Medicine, University of California, San Diego, San Diego, CA. 


Background
Identifying patients at risk for AKI is necessary to enable preventive and early 


therapeutic strategies. Chawla et al (Kidney International; 2005) proposed combining 
individual risk factors to improve predictive value for AKI. We evaluated the performance 
of their criteria in critically ill patients.


Methods
Patients admitted to a surgical intensive care (SICU) were screened for a prospective 


observational study on the incidence of AKI. Risk factors were classified as chronic 
major comorbidities (e.g advanced age, diabetes mellitus, chronic kidney disease, chronic 
cardiovascular disease), chronic minor (e.g. hypertension, elevated bilirubin, morbid obesity, 
chronic lung disease) and acute (e.g. hypotension, sepsis, high-risk surgery, mechanical 
ventilation or nephrotoxin exposure). Patients were stratified as high risk (HR), low risk 
(LR), and no risk (NR) based on their risk factor profile at the time of ICU admission. 
Outcomes included the incidence of AKI, need for renal replacement therapy (RRT) and 
mortality. AKI was defined by an absolute increase of 0.3mg/dL from the first measured 
sCr within 48 hours.


Results
The overall incidence of AKI was 19.5% (63 cases). The LR and NR groups had similar 


outcomes while HR patients had a higher incidence of AKI (40.2% vs. 6.4%; p < 0.001). 
HR patients also had a significantly higher mortality (12.9% vs. 0.7%; p < 0.001) and need 
for RRT (10.3% vs. 0.7%; p=0.001) comparing to LR.
Characteristics and outcome of the patients based on risk factor group
Variable ALL HR LR NR P value
# Patients 323 132 141 50
Age (years) 51.03 53.45 53.49 37.72 <0.0001*
% Incidence of AKI 19.5 40.2 6.4 2 <0.001
% Need for RRT 3.1 7.6 .0 .0 0.001
% ICU Mortality 5.6 12.9 0.7 .0 <0.001
* comparing HR vs. NR


Conclusion
A simple risk classification system based on chronic comorbidities and acute events 


can identify patients at high risk to develop AKI and adverse outcomes. Future studies 
on AKI should incorporate these factors to stratify patients for prevention and early 
therapeutic interventions.
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Nephrotoxicities Associated with the Use of Tyrosine Kinase Inhibitors, 
a Single Center Case Series  Kenar D. Jhaveri,1 I. Glezerman,2 G. Kroog,3 
S. Latcha,2 C. Flombaum.2  1Nephrology, Cornell University, New York, 
NY; 2Nephrology, Memorial Sloan Kettering Cancer Center, New York, NY; 
3Genitourinary Oncology, Memorial Sloan Kettering Cancer Center, New 
York, NY. 


Introduction: Sunitinib is an oral multi-targeted tyrosine kinase receptor inhibitor 
used for the treatment of renal cell cancer (RCC). The drug inhibits signaling through 
receptor tyrosine kinases such as vascular endothelial growth factor (VEGF) receptor, 
platelet derived growth factor receptor, and cytokine stem cell factor receptor (C-kit), 
among others. Hypertension(HTN) is a very common side effect of all the tyrosine kinase 
inhibitors. Proteinuria (sometimes in the nephrotic range), thrombotic microangiopathy 
(TMA), a “pre eclampsia like syndrome” have also been reported.


Case series: We describe 5 patients with RCC who experienced varying degrees of 
nephrotoxicities including HTN, proteinuria, thrombotic microangiopathy, acute interstitial 
nephritis(AIN), and nephrotic syndrome, which resolved upon cessation of the drugs. The 
first two cases describe cases of sunitinib induced AIN. In cases 3 and 4, “see –saw” like 
oscillations in BUN, creatinine, platelets, hemoglobin, albumin and eisonophil levels were 
noted; each coincided with the start and end of each sunitinib cycle. A diagnosis of sunitinib 
induced renal disease with nephrotic syndrome was made and the drug was discontinued. 
Patient 5 received sunitinib with bevacizumab and developed acute kidney injury and 
severe TMA along with severe hypertension.


Conclusions: Although the advent of novel molecular targeted agents such as sunitinib 
and sorafenib represents a substantial advance in the treatment of metastatic RCC, the 
spectrum of adverse effects may be broader than initially predicted. Our cases note known 
effects of HTN and “pre eclampsia like syndrome” previously reported but also note two 
cases of AIN and chronic kidney disease and nephrotic syndrome from constant exposure 
to this drug. Periodic monitoring of renal function,urinalysis and proteinuria, hemoglobin, 
albumin, LDH, haptoglobin and platelets is essential to diagnosis AIN and the chronic 
disease associated with sunitinib.
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Factors Affecting the Development of Contrast-Induced Nephropathy 
Following Cardiac and Noncardiac Angiography  Emmanuelle Gilles, Jordan 
L. Rosenstock, Ari B. Geller, Deepa A. Malieckal, Georgia Panagopoulos, 
Maria V. DeVita, Michael F. Michelis.  Division of Nephrology, Lenox Hill 
Hospital, New York, NY. 


Contrast-induced nephropathy (CIN) is a well described complication of both cardiac 
and noncardiac angiography. We studied the incidence of contrast-induced nephropathy 
(CIN) in patients undergoing angiography when hydrated with saline versus sodium 
bicarbonate.


We randomized patients with chronic kidney disease (defined as a serum creatinine 
levels ≥ 1.5 mg/dl or a glomerular filtration rate (GFR) < 60 ml/min/1.73m²) in a double 
blinded fashion to receive saline or sodium bicarbonate hydration given prior to and after 
intravenous contrast. The primary end point was CIN, defined as an increase in serum 
creatinine by 25% or by 0.5 mg/dl from baseline to 48 hours post contrast administration. 
Patients were excluded for evidence of congestive heart failure, cardiac ejection fraction 
(EF) < 30%, or GFR < 20 ml/min/1.73m². The study was discontinued (after 142 patients 
were randomized) due to a lower than expected incidence of CIN (1.4%, n=2). Considering 
the low incidence of CIN observed, we retrospectively identified cases of CIN at our 
institution during the same time period to see if these patients (n=30) differed from our 
trial population. The mean age (70.5±9.1 vs. 75.0±2.3 years), serum creatinine (1.7±0.4 
vs. 1.7±0.6 mg/dL), GFR (42.9±9.8 vs. 45.3±3.2 ml/min), contrast volume (120.9±63.3 
vs. 122.7±68.3 ml), percentage of cardiac angiography (93.7% vs. 93.3%) versus other 
vascular angiographic interventions (6.3% vs. 6.7%) did not differ between the groups. 
The mean ejection fraction (EF) was significantly different (57.4±11.0 vs. 41.7±18.0 %) 
(p<0.001). In all, 23/30 (76.6%) of the patients that developed CIN had at least one or 
greater of these high risk characteristics: evidence of congestive heart failure on the day 
of catheterization (n=17, 56.6%), cardiac EF<30% (n=9, 30%), minimal/no IV hydration 
(n=14, 46.6%), advanced renal failure (n=1, 3.3%).


In summary, patients, including CKD patients, without the aforementioned high risk 
characteristics and who receive adequate hydration, appear to have a very low risk of CIN 
associated with angiography.
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Chromium Polynicotinate – Could It Cause One To Lose Kidney Function 
in Addition to Losing Weight?  Nagaraju Sarabu,1 Devaraj Munikrishnappa,1 
Alexandra Voinescu,1 Carole Vogler,2 Nadia Wasi.1  1Division of Nephrology, 
Department of Internal Medicine, Saint Louis University, Saint Louis, MO; 
2Department of Pathology, Saint Louis University, Saint Louis, MO. 


Introduction: Chromium polynicotinate is an active compound in many over the 
counter medications intended to be effective in weight loss including ‘sugar blocker’. There 
are anecdotal reports that it can cause acute renal failure. We report a case of reversible 
acute kidney failue induced by chromium polynicotinate. Case report: A 45 year old 
African American female with past medical history of insulin dependent diabetes mellitus 
and hypertension presented to the hospital with weakness and decreased urination for 
one week. She was found to have a serum creatinine of 7.6 mg/dl (creatinine was 0.8 mg/
dl six months prior to admission) and blood urea nitrogen of 79 mg/dl. Complete blood 
count showed hemoglobin of 9.7 g/l, and a platelet count of 71,000. Her medications on 
admission included amlodipine, metoprolol, spironolactone, aspirin, simvastatin and over 
the counter ‘sugar blocker’. Physical examination revealed a normotensive, ill looking, 
middle aged female in no acute distress. She had dry oral mucosal membrane, but heart and 
lung examination was unremarkable. She had trace lower extremity edema. She remained 
anuric the next day despite aggressive volume resuscitation and since the renal failure was 
not improving she was initiated on hemodialysis. Percutaneous kidney biopsy showed 
findings consistent with thrombotic microangiopathy (TMA). Her lactate dehydrogenase 
level was elevated and haptoglobin was also low. ADAMTS 13 antibody was negative. 
After known causes of TMA were ruled out and because of the strong temporal association 
with stopping ‘sugar blocker’ and rapid recovery, a diagnosis of chromium polynicotinate 
induced acute kidney injury was made. Her urine output and serum creatinine improved 
after five days. Her creatinine after one week of discharge was 1.4 mg/dl. Conclusion: 
Over the counter medications should be carefully investigated in evaluating patients with 
acute kidney injury. Also, chromium polynicotinate induced renal injury is reversible and 
hemodialysis likely hastens the recovery.
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Oxygen Delivery and Contrast-Induced Nephropathy  Phuong-Chi T. Pham,1 
Reza Khorsan,1 Phuong-Thu T. Pham.2  1Nephrology Division, Olive View-UCLA 
Medical Center, Sylmar, CA; 2Kidney and Pancreas Transplantation, David 
Geffen School of Medicine at UCLA, Los Angeles, CA. 


Contrast-induced nephropathy (CIN) remains a common complication of radiographic 
procedures. Proposed mechanisms for CIN include both direct contrast nephrotoxic and 
hypoxic effects. We aim to evaluate if presenting hemodynamic factors that may lead to 
renal hypoperfusion can contribute to CIN.


All patients who underwent cardiac angiograms with cardiac hemodynamic parameters, 
pre- and post-procedure serum creatinine (SCr) from our institution, a tertiary referral center, 
from January through December 2007 were included. Exclusion: lack of post-procedure 
SCr. Data collected include: age, gender, diabetes mellitus, cardiac output, hemoglobin, 


oxygen saturation, blood pressure, pre- and post-procedure SCr, and concurrent use of 
antihypertensive medications. Post-procedure SCr was the highest SCr within 48 hours 
of the procedure.


95 patients were included: 47% females, 30% diabetes mellitus, mean age 56.8±13.9 
(±SD). 7 out of 95 (7.4%) had >25% increase in SCr from baseline. Neither the mean arterial 
blood pressure nor the oxygen delivery content (estimated as cardiac output x hemoglobin 
x oxygen saturation) prior to the cardiac catheterization had any significant association 
with the rise in post-procedure SCr. Similarly, no antihypertensive medications (including 
angiotensin converting enzyme inhibitors, angiotensin receptor blockers, beta-blockers, 
calcium channel blockers, and diuretics) had any significant association with the rise in 
post-procedure SCr.


The current study did not provide evidence for any association between compromised 
hemodynamic factors and the development of CIN. In addition, the use antihypertensive 
medications that could compromise intraglomerular hemodynamics was not associated with 
any detectable increased risk for CIN. Larger confirmatory studies are needed.
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Case Report of Truvada-Induced Acute Interstitial Nephritis  Venkatesh 
Jayaraman, Shivani Purohit.  Department of Nephrology, United Health Services 
Hospitals, Johnson City, NY. 


Acute Kidney Injury (AKI) accounts for 20% hospitalizations in HIV-infected patients. 
Data from New York Health System database reports AKI in 6% hospitalized HIV patients 
vs 2.7% in non-HIV patients. Although HAART therapy has decreased the incidence of 
renal disease, a new phase of drug-induced complications has emerged. We report a case 
of Acute Interstitial Nephritis (AIN) induced by Truvada (Emtricitabine and Tenovafir). 
AIN has been implicated as a cause of AKI in only 2% of HIV patients.


A 57 yr old male with Diabetes Mellitus, Hypertension and HIV on HAART therapy 
was admitted with deteriorating general condition and lethargy. His serum creatinine was 
5.5 mg/dL compared to his baseline of 0.9mg/dL. His preliminary workup excluded outlet 
obstruction and urine analysis showed proteinuria, hematuria and pyuria. Urine electrolytes 
showed FeNa > 1%.


The patient had recently been evaluated as outpatient for proteinuria presumed to 
be secondary to the Tenofovir component of Truvada. As his viral load then was < 48 
copies, Truvada was discontinued. Follow-up in 3 months showed an increase in his viral 
count needing re-initiation of Truvada. The patient was hospitalized 4 weeks later with 
the above clinical picture. He denied use of NSAIDS or antibiotics or change in his other 
medications.


A renal biopsy was done due to worsening renal function. LM of the biopsy showed 
mild mesangial expansion, focal mesangial hypercellularity and acute tubular injury with 
prominent interstitial inflammation and tubulitis. The infiltrate showed lymphocytes, 
histiocytes, a large number of eosinophils and plasma cells. There were focal areas of 
interstitial hemorrhage. IM and EM showed no immune complexes.


A biopsy review study has reported AIN as an uncommon cause of drug-induced AKI in 
HIV patients. The Tenofovir component of Truvada is well known to cause proximal tubular 
dysfunction and ATN, but Truvada is reportedly well tolerated. Our patient developed AIN 
following Truvada re-exposure, confirmed by biopsy. His renal function recovered without 
steroids after Truvada was discontinued. The timeline of drug exposure and clinical course 
confirms Truvada-induced AKI.
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BK Virus Associated Nephropathy in Hematopoietic Stem Cell 
Transplantation Recipients  Ilya Glezerman,1 Ashtar Chami,2 Isabelle 
Amigues,1 Miguel Perales,1 Ann Jakubowski,1 Genovefa Papanicolaou,1 Surya 
V. Seshan.3  1Medicine, Memorial Sloan-Kettering Cancer Center, New York, NY; 
2Medicine, Weill Cornell Medical College, New York, NY; 3Clinical Pathology 
and Laboratory Medicine, Weill Cornell Medical College, New York, NY. 


The seroprevalence of BK virus (BKV) in the general population is over 80%. It 
establishes as a non-replicating infection in genitourinary tract with no known complications. 
BKV nephropathy is reported in 8% of renal allograft recipients and if untreated leads 
to graft loss. In recipients of hematopoietic stem cell transplantation (HSCT), BKV is 
a major cause of hemorrhagic cystitis (HC). We report 2 cases of BKV nephropathy in 
HSCT patients. Patient 1 was a 59 year old female with AML who received T-cell depleted 
(TCD) HSCT from mismatched unrelated donor (MMUD) after conditioning with busulfan, 
melphalan and fludarabine. Post-transplant period was complicated by cytomegalovirus 
(CMV) infection. On day +49 she developed BKV HC, and was treated with cidofovir, 
ciprofloxacin, and leflunomide with no clinical or virological response. Patient also 
developed obstructive uropathy, BKV nephritis (by biopsy) and renal failure despite 
bilateral percutaneous nephrostomies (PCN). Patient 2 was a 26 year old male with history 
of cutaneous T-cell lymphoma who received TCD HSCT from MMUD. The course was 
complicated by CMV reactivation. Due to graft failure he required un-modified BMT. The 
course was complicated by HC, urinary obstruction and renal failure. Patient was treated 
with ciprofloxacin, intravenous immunoglobulin and cidofovir without clinical improvement 
even after bilateral PCN placement. Two months after BMT patient succumbed to sepsis. 
Autopsy revealed chronic tubulo-interstitial BKV nephritis. Only a few cases of BKV 
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nephritis have been reported in HSCT. Our patients were severely immunocompromise 
due to TCD and prolonged neutropenia and had evidence of CMV reactivation which 
may enhance reactivation of other latent viruses. These factors likely contributed to BKV 
nephropathy in our patients. Given our findings, diagnosis of BKV nephritis should be 
considered in all patients with HSCT and renal failure.
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Mushroom Poisoning: Efficacy of Hemoperfusion Combined with 
Hemodialysis Treatment  Abdulkadir Unsal, Murvet Yilmaz, Elbis Ahbap, 
Yener Koc, Sennur Kose, Hasan Kayabasi, Oguz Akgun, Ayse Arar, Baris 
Doner, Ekrem Kara, Hakan Taninmis, Tamer Sakaci.  Nephrology, Sisli Etfal 
Hospital, Istanbul, Turkey. 


Hemoperfusion(HP) is the most commonly used and life saving method of elimination 
of mushroom poisoning.We reported our experiences with HP treatment in mushroom 
poisoning.


102 patients (55F;mean age:39±14) who presented with the complaints of nausea, 
vomiting, abdominal pain and diarrhea after eating mushrooms collected at various regions 
were studied, retrospectively.Fluid-electrolyte replacement, high dosages of penicillin G, 
N-acetylcysteine and oral charcoal are used for the treatment in all patients. 69(68%)of 
these patients were discharged from the hospital after 72 to 96 hours since there was no 
increase in transaminase levels.The duration of onset of symptoms, presenting to hospital, 
transaminase levels, therapy and complications were evoluated in the patient with increased 
transaminase values.


Hemoperfusion+hemodialysis(HP+HD)was combined with conventional therapy in 
33 (32%;15F; mean age44±15 years) patients.Each HP+HD lasted four hours, and HP+HD 
treatment was continued daily or consecutively according to the clinical and biochemical 
improvements.The mean time from beginning of acute poisoning to the first HP+HD 
was 45.4±19.6 hours.152 HP+HD were performed.The procedures of HP+HD caused 
significant lowering of serum phosphorus, potasium level, red blood cells and platelets.The 
mean maximal AST, ALT, INR and prothrombin time was detected to be 1519±1634U/L, 
1966±1857U/L, 2±1 and 32±27 seconds, respectively.The mean hospitalisation duration 
was 15±9,4 days.Renal failure developed in 11(11%) patients but renal damage persisted 
in only one patient. There were 3 mortalities.


In conclusion, every patient with the history of mushroom ingestion should be 
hospitalized, conventional therapy should be given and the patients should be followed 
up. Conventional therapy is enough in patients with no transaminase increase but if 
transaminase levels start to increase, HP+HD must be used as soon as possible. Early HP 
combined with HD prevent the development of hepatic and renal failure and significantly 
reduce the mortality from mushroom poisoning.
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Early Depletion of the B Lymphocytes as an Early Sign of Response 
to Rituximab in Refractory Lupus Nephritis  Sonia Pasquali, Marcora 
Mandreoli, Lucia B. De Sanctis, Davide Ricci, Antonio Santoro.  Nephrology, 
Dialysis and Hypertension, Policlinico S. Orsola-Malpighi, Bologna, Italy. 


The prognosis of lupus nephritis (LN) has distinctly improved in recent times However, 
about 20%-33% of the pts is non-responder


Rituximab (RTX) is used with encouraging results. The ongoing studies comprise few 
pts affects by renal insufficiency (RI) and LN with a short-term outcome


We have retrospectively identified 4 pts, affected by RI and LN, unresponsive to the 
therapy, who were submitted to RTX, in order to assess the efficacy and the long-term 
safety of the drug (>12 mths)


They are young women, with histological documentation of severe renal damage, 
previously submitted to repeated therapies.
Table 1
PT/Age (yrs) LN duration (yrs) Anti-DNA/ 


Histological class
VFG (ml/min)/ 
Prot. (g/24h) Previous therapies


N°1/27 15 +++/IV 12/6.4 CS,Ciclofosf.,PEX,MMF
N°2/16 3 +++/IV 50/3.9 CS,Ciclofosf.,PEX
N°3/28 8 +++/IV 32/5.5 CS, Ciclofosf,MMF
N°4/32 2 ++/IV 48/5.9 CS, Ciclofosf,MMF


RTX was practiced at standard doses (375mg/m2 per wk for 4 wks) in all the cases 
except for pt 1 in whom only 1 infusion was administered


During the follow-up:
2 pts (1-2) responded to RTX (improvement of proteinuria and renal function by at 


least 50% as compared with the base values) after 16 and 11 mths In particular, pt 1, who 
entered dialysis one wk after the RTX infusion, interrupted dialysis after 16 mths.


In these 2 responder pts (1-2) a depletion of the B Lymphocytes (BL) was obtained 
(CD19<1%) within 1 mth after the therapy that persisted for 12 and 16 mths


Both presented severe infective complications: septic shock and infection from 
cytomegalovirus


At the last control (mean follow-up period of 23.5 mths) the 2 responder pts presented 
a proteinuria <0.5 g/24h with the complete recovery of renal function in case 2 and VFG 
40 ml/min in case1. In the 2 non-responder pts RI evolved


In conclusion:
The particularly lengthy response times to the RTX call for early therapy response 


markers, besides a careful and prolonger monitoring
The early depletion of the BL seems to be significantly associated with the subsequent 


response to therapy


The immunomodulation induced by the RTX may affect severe infective 
complications
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Recovery, in Two Women, from Anti-VEGF Nephropathy with Accelerated 
Hypertension, Nephrotic Syndrome and Acute Renal Insufficiency  Abrar 
Husain, Lionel U. Mailloux, Susana Hong, Douglas Charney.  Departments 
of Medicine/Nephrology & Pathology, North Shore University Hospital/NYU 
School of Medicine, Manhasset, NY. 


Two women, ages 64 and 54, one with breast cancer and the other with ovarian cancer 
were treated with bevacizumab for their advanced metastatic cancer. Both developed acute 
kidney injury, nephrotic syndrome as well as difficult to control resistant hypertension. 
They underwent percutaneous renal biopsies approximately 10 weeks after discontinuation 
of bevacizumab. Their biopsies demonstrated clear-cut thrombotic microangiopathy, with 
findings characteristic of anti-VEGF reaction. These two women have now been followed 
for 14 and 8 months, respectively, with slow, but gradual, improvement in renal function, 
partial remission of their proteinuria along with improvement in their blood pressures 
requiring decrease of antihypertensive medications. Both women were treated with ACE 
inhibitors as the basis for their antihypertensive therapy.


Conclusions: Two patients have been followed for several months following the 
development of nephropathy and acute renal failure due to anti-VEGF therapy for advanced 
cancer; one with breast cancer and the other ovarian cancer. After discontinuation of the 
medication, they both have recovered sufficient renal function and had partial remission 
of their nephrotic proteinuria. Although anti-VEGF nephropathy has been described in 
many isolated and accumulative cases, we believe this is the first description of significant 
recovery from acute kidney injury in relation to this therapy.
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The Incidence of Renal Dysfunction among Patients Undergoing Orthotopic 
Liver Transplantation  Aastha Sethi,1 Girish N. Nadkarni,2 Richard Ugarte,3 
Mohamed G. Atta.3  1Renal Division, Johns Hopkins Bayview Medical Center; 
2St. Luke’s-Roosevelt Hospital Center; 3Division of Nephrology, Johns Hopkins 
Hospital. 


Background: Orthotopic Liver transplantation (OLT) is the treatment of choice for 
patients with advanced liver disease. Though significant advances have been achieved in 
patient and graft survival rates, many patients continue to experience significant extra-
hepatic morbidity including renal dysfunction (RD).


Objective: Determine the incidence and risk factors of RD among patients undergoing 
OLT in a tertiary care center.


Methods: Among 654 patients who underwent OLT between 1996 and 2009, preliminary 
results on a subset of 132 patients who underwent OLT between 01/2006 and 01/2008 are 
presented. Serial creatinine measurements at baseline, 3 months, 6 months and 12 months 
along with immunosuppression (IS) data were collected. Estimated glomerular filtration 
rate (eGFR) was calculated using the Chronic Kidney Disease (CKD-Epi) formula.


Main Outcome Measure: The incidence of RD was defined as a decrease in estimated 
GFR by 25% or greater from the baseline.


Results: Among the 132 patients, 74 (56.1%) were male and 85 (64.5%) were Caucasian. 
The mean age of the patients was 51 years. A tacrolimus-based IS regimen was used in 114 
(86%) and a sirolimus based IS regimen in 11 (8.3%). Mycophenolate Mofetil (MMF) was 
given in 92 patients (69.7%). The mean baseline eGFR of the patients was 74 ml/min/1.73 
m2 and mean baseline serum creatinine was 1.3 mg/dL. The incidence of RD was 34.1% at 
3 months, 11% at 6 months and 5% at 1 year. At 6 months and at 12 months, 5% and 4% of 
patients were in CKD stage 4 or 5 respectively. RD was not significantly associated with 
age, sex, race, history of hypertension, diabetes mellitus or type of IS regimen. There was 
no difference in RD between the groups receiving either tacrolimus or sirolimus. MMF was 
associated with increased risk of RD in univariate but not in multivariate analyses.


Conclusions: Among patients undergoing OLT, the incidence of RD is significant early 
post transplant with the majority of patients ultimately recovering. The use of calcineurin 
inhibitors was not a significant risk factor for RD in this cohort.
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Acute Renal Failure Associated with Use of Vancomycin  Karina Sulaiman,1 
Rebecca Gascoyne,2 Mihaly Tapolyai,1,2 Neville R. Dossabhoy.1,2  1Nephrology, 
Louisiana State University Health Sciences Center, Shreveport, LA; 2Medicine, 
Overton Brooks VA Medical Center, Shreveport, LA. 


Background: Since its reformulation, vancomycin has largely ceased to be considered 
a major cause of drug-related acute renal failure (ARF). However, more recently, several 
anecdotal reports have suggested that increased levels of vancomycin may be associated with 
a corresponding increase in creatinine. An increase in nephrotoxicity with a combination 
of vancomycin and aminoglycoside has been reported; however such a relationship has 
not been established with the use of vancomycin alone.


Purpose: To determine if an association exists between vancomycin use and ARF; and 
correlate serum vancomycin levels with plasma creatinine levels and change in creatinine, 
in hospitalized patients receiving vancomycin.
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Methods: We conducted a retrospective chart review of 202 hospitalized patients who 
had received vancomycin. Those who had received less than two doses of vancomycin, 
had end stage renal disease or incomplete data were excluded (57). Patient demographics 
and comorbid conditions were noted, as were serial vancomycin levels and creatinine 
values. Data were analyzed using Student’s t-test to compare mean maximum vancomycin 
trough levels in ARF vs. non-ARF patients, and linear regression analysis to elucidate 
dose-dependent relationship between maximum vancomycin trough levels and creatinine 
and change in creatinine.


Results: Data from 145 patients was analyzed. 13.8% developed ARF as defined by 
an increase in creatinine by > 0.5mg/dL or by > 25% of baseline. The mean maximum 
vancomycin trough level in the patients who did not develop ARF was 13.7+6.9, and that 
in the ARF group was 19.1+8.0 (p= 0.006). Linear regression analysis between maximum 
vancomycin trough levels and highest creatinine and delta creatinine showed R2 of 0.07 
or less.


Conclusion: Although dose-dependent toxicity could not be established, ARF remains a 
possible consequence of therapy with vancomycin, specially at higher doses. Its use should 
be monitored closely. Attention should be paid to drug levels and the dose of vancomycin 
should be adjusted in a timely fashion in order to prevent ARF.
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Oral Sodium Phosphate Does Not Increase Urinary NGAL and KIM-1 in 
the Subjects with Normal Kidney Function Who Underwent Colonoscopy  
Soon Hyo Kwon,1 Jung Hyn Kim,1 Mi Ra Yu,1 Jin Nam Hyun,1 Hyunjin Noh,1 Jin 
Seok Jeon,1 Fuad N. Ziyadeh,2 Dong Cheol Han.1  1Hyonam Kidney Laboratory, 
Soon Chun Hyang University Hosptial, Seoul, Republic of Korea; 2Internal 
Medicine, American College of Medicine, Beirut, Lebanon. 


Purpose: After oral sodium phosphate (OSP) bowel preparation, acute kidney injury 
(AKI) was reported in the hypertensive patients with normal kidney function. For the 
screening of OSP induced AKI in the normotensive healthy persons who underwent 
colonoscopy, we prospectively enrolled 28 healthy volunteers (16-60 yrs old, eGFR > 90 
ml/min/1.73 m2) having no urinary abnormalities.


Methods: We measured serum creatinine (Cr), cystatin-C, neutrophil gelatinase-
associated lipocalin (NGAL) and urinary NGAL and kidney injury molecule-1 (KIM-1), 
tested by sandwich ELISA, on the baseline day, the colonoscopy day and the following 
subsequent two days. To remove the bias of too diluted urine samples by over-hydration, 
urinary NGAL and KIM-1 were standardized by urinary Cr.


Results: No subjects showed significant increase of serum Cr and cystatin-C during 
the study period. Serum NGAL did not increase in the colonoscopy day when compared to 
the baseline level (88.0±27.3 vs 82.5±20.6 ng/ml). And there were no significant changes 
in the urinary NGAL/Cr. Baseline urine KIM-1/Cr values were in the range of 0-0.63 ng/
mg. When compared to the baseline levels, subsequently examined urine KIM-1/Cr in 3 
out of 28 subjects (10.7%) after colonoscopy increased 2.7-11 folds (1.06-1.38 ng/mg), 
but not resulted in the pathologic values.


Conclusion: After OSP bowel preparation, sensitive AKI markers did not increase 
in normotensive healthy subjects. Despite of no changes in the conventional laboratory 
parameters and serum NGAL and urine NGAL/Cr, slight increase of urinary KIM-1/Cr 
above the baseline levels may need clarification.
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Clinical Characteristics of Rhabdomyolysis Associated with Fenoverine 
Treatment  Dong Jun Park, Hyeon Jeong Lee, Hyun-Jung Kim, Ji Chul Yun, 
Se-Ho Chang.  Internal Medicine, College of Medicine, Gyeongsang National 
University, Jinju, Republic of Korea. 


Background Fenoverine is a spasmolytic drug that has been a few reported as 
a cause of rhabdomyolysis. There is no large study for analyzing its clinical feature. 
We had experienced rhabdomyolysis developed after treatment of fenoverine in our 
hospital. We evaluated the clinical characteristics and risk factors for fenoverine-induced 
rhabdomyolysis.


Methods We retrospectively reviewed the medical records of 5298 patients treated 
with fenoverine from January 1999 to December 2007. We selected 42 patients for the 
study group according to the inclusion criteria.


Results The risk factors of fenoverine-induced rhabdomyolysis were liver cirrhosis 
(LC) (97.62%), diabetes mellitus (DM), and chronic kidney disease (CKD). The mortality 
was high (38%) and the causes of death were acute kidney injury (AKI) and infection 
(pneumonia, spontaneous bacterial peritonitis, liver abscess). Sixteen patients (38%) 
developed AKI and the mortality was significantly higher in the AKI group than the non-AKI 
group (81% vs. 3.8%, p=0.001).12 of 14 patients who died had Child-Pugh classification C. 
There were hyperphsophatemia, hyperuricemia, and elevated lactate dehydrogenase levels 
on the laboratory data in the most of patients. The concentrations of C-reactive protein and 
lactate dehydrogenase were associated to poor prognosis.


Conclusions Fenoverine-induced rhabdomyolysis had a serious complication and it 
was especially fatal in AKI and severe hepatic dysfunction. Therefore, Fenoverine should 
be carefully used in the patient with LC because of high incidence of rhabdomyolysis and 
its poor prognosis. Early vigorous treatment should be performed before AKI developing 
which has a poor prognosis.


Disclosure of Financial Relationships: nothing to disclose 


PUB688 


Elevation of Liver Enzymes in Rhabdomyolysis Is Possibly Due to Muscle 
Injury Rather Than Liver Injury  Se-Hee Yoon, Sung-Ro Yun.  Nephrology, 
Konyang University Hospital, Daejeon, Republic of Korea. 


Objective: Serum creatine phosphokinase (CPK), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), lactate dehydrognease (LDH) levels are increased in 
rhabdomyolysis. But there is still lack of recognition of the correlation between skeletal 
muscle injury and ALT elevation. We evaluated the pattern of serum ALT elevation with 
rhabdomyolysis patients due to various etiologies.


Method: We reviewed the records of patients from 2000 to 2009 who had elevated 
serum CPK (>5000 U/L) without liver disease. Through 7 days from admission serum 
CPK, AST, ALT, LDH, creatinine (Cr), gamma-glutamyltransferase (r-GGT), alkaline 
phosphatase (ALP), arterial blood HCO3


- were compared. The relationship was tested by 
using linear regression. The multivariate Cox proportional hazard model was used to assess 
the factors that had an influence on the clinical outcome.


Result: There were 60 patients (male 41, female 19, mean age 50). Serum CPK, AST, 
ALT, LDH levels were significantly associated (p<0.05). But r-GGT and ALP didn’t show 
a correlation. Ten patients of 60 was expired. Age, CPK, ALT, Cr, HCO3


-, LDH levels at 
1st day were included in the multivariate Cox model. First day LDH level was the only 
significant independent predictior of mortality.


Conclusion: Elevated ALT level is possibly due to muscle injury rather than liver injury 
in rhabdomyolysis. Maybe first day LDH level is a marker of mortality.
Table 1. Correlation Matrix Between Laboratory values


CPK AST ALT Cr LDH
AST 0.315** - - - -
ALT 0.179** 0.568** - - -
Cr 0.093 0.192** 0.332** - -
LDH 0.621** 0.413** 0.448** 0.342**
rGGT -0.096 0.117 -0.099 0.008 -0.036
The correlation matrix (r) was calculated using linear regression, for which Spearman’s rank correlation 
test was used. *P<0.05, **P<0.01
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Resolution of Acute Kidney Injury Secondary to Drug Induced Acute 
Interstitial Nephritis with Short Course Oral Steroid Therapy  Vijay Lapsia, 
A. Ahsan Ejaz.  Division of Nephrology, University of Florida, Gainesville, 
FL. 


Purpose of study: Assess response to short course steroid therapy in patients with 
drug-induced acute interstitial nephritis.


Methods: Observational study.
Results: The baseline characteristics of two patients with clinical diagnosis of acute 


interstitial nephritis are presented (see table). The withdrawal of the suspected offending 
drugs did not result in improvement in renal function and was associated with worsening 
serum creatinine. A short course (3 days) of oral prednisone at 1mg/kg/day resulted in a 
dramatic improvement in renal function, manifesting in improved urine output and decreased 
serum creatinine (see figure).
Patient Characteristics
Variables Case 1 Case 2
Age (in years) 48 61
Sex Male Male
Race African-American African-American
Medical history HIV and AIDS defining 


 illnesses on HAART
Long standing Diabetes II and  
Hypertension, Stage 3 CKD.


Suspected offending agent Sulfadiazine Omeprazole
Baseline Creatinine/BUN 1.2/12 mg/dL 2.7/29 mg/dL
Admission Creatinine/BUN 6.6/27 mg/dL 8.2/128 mg/dL
Creatinine/BUN at treatment 6.7/29 mg/dL 7.6/114 mg/dL
Day of treatment 7 5
Creatinine/BUN at discharge 2.2/21 mg/dL 5.3/108 mg/dL
Creatinine/BUN at follow up 0.9/14 mg/dL 3.4/44 mg/dL
Urine eosinophils Few Many
Peripheral eosinophilia + ++
Fever/Chills - -
Rash maculo-papular rash None
Oligouria No Yes
Peripheral Edema New onset Progressively worsening
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Red arrows in figure show day of initiation of treatment with oral prednisone.
Conclusion:
This study highlights the potential benefit of short term steroid treatment in selected 


cases of Acute Kidney Injury secondary to drug induced Acute Interstitial Nephritis.
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Cystatin C Is Not Superior to Creatinine for the Detection of Acute Allograft 
Dysfunction  Pauline R. Slort,1 Gisela Offner,2 Marieke W. F. Tromp,3 Nergiz 
Ozden,2 Arend Bokenkamp.1  1Pediatric Nephrology, VU University Medical 
Center, Amsterdam, Netherlands; 2Pediatric Nephrology, Hannover Medical 
School, Hannover, Germany; 3Pediatric Nephrology, Amsterdam Medical Center, 
Amsterdam, Netherlands. 


Background: Allograft function following renal transplantation is commonly monitored 
using serum creatinine (Crea). Multiple cross-sectional studies have shown that serum 
cystatin C (CysC) is superior to serum Crea for the detection of mild to moderate kidney 
dysfunction. Recent data in adults indicate that CysC might also be a more sensitive marker 
of acute renal dysfunction.


Aim: To compare CysC and Crea for the detection of acute allograft dysfunction in 
children.


Methods: Retrospective chart review of the post-transplant period (from day 7 until 
hospital discharge) in 24 patients (15m/9f; mean (±SD) age 10.6 ± 5.1 years) in whom Crea 
(enzymatic assay) and CysC (immunoturbidimetric assay) had been measured every day. 
Allograft dysfunction was defined as a rise in marker concentration on two consecutive 
days using the RIFLE-criteria (‘R’= rise by more than 1.33 times the mean of the three 
preceding measurements, ‘I’ by more than factor 2, ‘F’ by more than factor 4).


Results: In total there were 13 episodes of kidney dysfunction: 7 biopsy-proven 
rejections, 1 pyelonephritis, 1 cyclosporine toxicity. In 4 episodes no etiology was found. 
Maximum RIFLE stages with Crea were stage ‘R’ in 7, ‘I’ in 4, and ‘F’ in 2 episodes. 
For CysC these numbers were 7, 4 and 0 respectively. In 6/13 cases both markers rose 
simultaneously, in 5 cases the rise in Crea preceded CysC by 1 to 4 days (median 1 day; p < 
0.05, Wilcoxon test). In 2 episodes CysC did not reach stage ‘R’. Multiple linear regression 
analysis revealed that the maximum rise above baseline was on average 2 times higher for 
Crea than for CysC (p < 0.01), while patient age, gender and anthropometric data were not 
related to the rise in marker concentration.


Conclusion: In this pediatric population, Crea was a more sensitive marker for acute 
allograft dysfunction than CysC.
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Successful Treatment of Acute Renal Failure with Rituximab in a Patient 
with Castleman Disease  Umar Farooq,1 Arthur B. Abt,2 Apurva Lapsiwala,1 
Jason Stepp,1 Navin Verma.1  1Medicine/Nephrology, Penn State Hershey 
Medical Center, Hershey, PA; 2Pathology, Penn State Hershey Medical Center, 
Hershey, PA. 


Castleman disease (CD; angiofollicular lymphoid hyperplasia) is a rare heterogeneous 
group of lymphoproliferative disorders of uncertain cause. Renal involvement with CD 
is extremely rare and to our knowledge, response to treatment with rituximab for renal 
involvement has not been reported. We report case of a 62 year old male who presented 
with 2 to 3 month history of generalized fatigue, anorexia, 30 pound weight loss, 
jaundice, and abdominal distension. He had renal failure (creatinine: 3.7mg/dl), diffuse 
lymphadenopathy, elevated LFT’s, hepatosplenomegaly, ascites, anemia, hypoalbuminemia, 
hypergammaglobulinemia, elevated IL-6 levels, negative HHV-8 and negative HIV. Other 
findings were: low compliment levels C3 <20mg/dl, C4 <8mg/dl; borderline high anti-
MPO and anti-PR3 titers, urine protein: 649mg/24hrs. Axillary lymph node biopsy showed 
findings consistent with Caslteman disease of plasma cell variant. Renal biopsy showed 


atypical lymphoplasmacytic infiltrate with extensive destruction of renal parenchyma. 
No evidence of crescent formation, proliferative glomerulonephritis or vasculitis. 
Immunofluorescence revealed weak (1+) granular staining for IgG, IgM, kappa and lambda 
light chain; stains for IgA, C3 and albumin were negative. Electron microscopy showed 
wrinkled and collapsed basement membranes without subendothelial, subepithelial or 
mesangial deposits. Approximately half of the foot processes were effaced. Liver biopsy 
showed similar infiltrates. He experienced clinical and biochemical remission and resolution 
of acute renal failure (creatinine: 1.3 mg/dl) after rituximab therapy.
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Focal Global Glomerulosclerosis and Proteinuria Secondary to Obstructive 
Uropathy  Soja Anubkumar,1 Wilner Samson.2  1Internal Medicine, University 
of Connecticut Medical Center, Farmington, CT; 2Nephrology, University of 
Connecticut Medical Center, Farmington, CT. 


Nephrotic Syndrome (NS) due to obstructive uropathy has rarely been reported in 
adults. A 73 year old man was hospitalized following an episode of syncope. He had a 
history of hypertension, orthostatic hypotension, BPH, and atrial fibrillation. He had a 
creatinine (Cr) of 0.9 mg/dl in 2004. His home medications included diltiazem, warfarin, 
hydrochlorthiazide, KCl, and tamsulosin. He was found to be orthostatic. The initial lab 
findings showed BUN 51 mg/dl, Cr 3.1 mg/dL, K 2.9 mEq/L, Mg 1.2 mg/dL, FeNa 0 
.8% and a U/P Cr ratio of 28. The initial urinalysis (UA) was negative for protein. Renal 
ultrasound showed right greater than left hydroureter, enlarged prostate and evidence of 
chronic bladder outlet obstruction. He was volume resuscitated with normal saline. A Foley 
catheter was inserted on day 3, with drainage of 1400 cc of residual urine.


A follow up UA on day 3 showed 3+ protein and >50 RBC. His Cr decreased to 1.4 
mg/dl within one week. Over the next 3 weeks he remained polyuric with average urine out 
put of 4-5 liter/day. A 24 hour urine on day 12 showed 7.8 g of protein with stable Cr and 
serum albumin 2.4 g/dL. He had a negative work up for secondary nephrotic syndrome. 
The renal biopsy at 6 weeks was consistent with focal global glomerulosclerosis (GGS) 
with out any evidence of segmental proliferative, sclerosing or necrotizing lesions. The 
Congo red stain was negative for amyloid. He remained Foley catheter dependent. Two 
months later, his 24 hour protein leak had decreased to 1g and the Cr remained stable. He 
underwent transurethral resection of the prostate with subsequent resolution of proteinuria. 
and a decrease in Cr to 1.1 mg/dl.


In conclusion, NS in this case was secondary to obstructive uropathy. The proteinuria 
was detected during the post-obstructive phase. The correction of the obstructive uropathy 
led to complete remission of the NS. The association of obstructive uropathy and proteinuria 
is well known in the pediatric population. This is only the second known case report in 
adults.
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Pemetrexed Induced Nephrotoxicity – New Cause of Renal Disease  Ilya 
Glezerman,1 Vincent A. Miller,1 Surya V. Seshan.2  1Department of Medicine, 
Memorial Sloan-Kettering Cancer Center, New York, NY; 2Clinical Pathology 
and Laboratory Medicine, Weill Cornell Medical College, New York, NY. 


Pemetrexed is chemotherapy agent which inhibits nucleoside metabolism.Only one case 
report of pemetrexed induced acute renal failure has been published. We report two patients 
who developed subacute and chronic renal insufficiency due to pemetrexed. Patient 1 was 
a 67 year old male with history of metastatic bronchoalveolar carcinoma. He underwent a 
lobectomy and was treated with carboplatin, taxol followed by erlotinib. Patient developed 
progression of disease and was started on biweekly pemetrexed. His creatinine (Cr) at 
baseline was 1.0 mg/dl. Pemetrexed was stopped when Cr was found to be 2.3 mg/dl. 
Urinalysis was bland except for glucosuria. Renal biopsy disclosed diffuse tubular atrophy 
with moderate interstitial fibrosis and patchy inflammatory infiltrate. Electron microscopy 
showed atrophy and degenerative changes of tubular epithelial cells with extensive loss 
of brush border. Renal function remained impaired one year later. Patient 2 was a 77 year 
old female with no significant past medical history treated for recurrent adenocarcinoma 
of the lung. She was started on monthly carboplatin and pemetrexed. After six doses 
carboplatin was discontinued and pemetrexed was given for another four months until Cr 
was noted to be elevated at 1.6 mg/dl from baseline of 1.3 mg/dl. Urinalysis showed only 
trace leukocyte esterase. Kidney biopsy showed diffuse proximal tubular simplification and 
shrinkage with flattening of lining epithelial cells as well as extensive loss of brush border. 
Areas of tubular atrophy are accompanied by mild to moderate fibrosis. Eleven months after 
discontinuation of pemetrexed the Cr was 1.3 mg/dl. Our patients received pemetrexed as 
a single agent. They were not taking any other nephrotoxic agents. Renal function either 
stabilized or improved after the discontinuation of pemetrexed. The renal biopsy findings 
were consistent with medication induced tubulo-toxicity. Based on these findings, we 
postulate that renal disease in our patients was caused by exposure to pemetrexed, which 
may be reversible with discontinuation of pemetrexed.
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Acute Post-Operative Kidney Injury in Patients Treated with Angiotensin 
Converting Enzyme Inhibitors or Angiotensin Receptor Blockers: 
Preliminary Data Based on a Pilot Study  Shervin Yousefian,1 Silvester 
Kagunye,1 Viresh Patel,1 Hasan Zaidi,1 Vincent DeBari,2 Chandra Chandran,3 
Nasrollah Ghahramani.4  1Internal Medicine, Saint Joseph’s Hospital and 
Medical Center, Paterson, NJ; 2Medicine, Seton Hall University, South Orange, 
NJ; 3Nephrology, Saint Joseph’s Hospital and Medical Center, Paterson, NJ; 
4Nephrology, Penn State College of Medicine, Hershey, PA. 


Introduction: Acute kidney injury (AKI) is a known post operative complication. A few 
studies have looked at the role of ACE inhibitors and angiotensin receptor blockers (ACE-I/
ARB) in AKI after CABG surgery. However, these studies have demonstrated conflicting 
results. The purpose of this study was to examine the correlation of ACE-I/ARB therapy 
and the incidence of AKI in the immediate post-operative period.


Methods and Materials: This was an observational study in which the medical 
records of 217 patients were reviewed retrospectively. We defined AKI as an increase in 
serum creatinine (Cr) of greater than 0.5 mg/dl or need for hemodialysis after surgery. We 
included any surgical patient who was given general anesthesia and stayed at the hospital 
for at least 2 days. ESRD cases were excluded.


Results: The incidence of postoperative AKI was 11.3% (24 cases). Of these, 9 patients 
were receiving ACE-I/ARB before surgery (13.2%). The correlation between taking ACE-I 
and post-operative AKI was not significant (Chi-square= 0.54, P=0.348). However, the 
difference in mean Pre-operative and Post-operative Cr was significant (0.89mg/dl vs. 
1.05mg/dl, p=0.000). Open heart surgery patients had a significantly higher rate of AKI 
compared to all other surgeries (25.8% vs. 8.6%, p=0.01).


Conclusion: Our data shows that the increase in post-operative creatinine is significant. 
This renal dysfunction is more remarkable in open heart surgery patients. This study suggests 
to change the current standard of taking ACE-I/ARB on the day of CABG surgery. We plan 
to extend this study to include a sample size necessary to achieve such statistical power 
that can detect small differences in AKI incidence.
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Predictive Factors for Long Term Renal Dysfunction Following AKI Post 
Cardiac Surgery  Henrique Palomba, Isac Castro, Luis Yu.  Nephrology, 
Instituto do Coração FMUSP, São Paulo, Brazil. 


Introduction: Acute Kidney Injury (AKI) after cardiac surgery is strongly associated 
with perioperative morbidity and mortality, but there is limited information about long 
term renal recovery following AKI in these patients.


Patients and Methods: A total of 350 patients (pts) submitted to cardiac surgery 
between July/2003 and July/2005 were evaluated for AKI, defined as an increase in serum 
creatinine (SCr) > 0.3 mg/dL over baseline value according to AKIN Stage I definition. 
Univariate analysis were used to study pre, intra and post-operative parameters associated 
with occurrence of long-term renal dysfunction, classified according to Chronic Kidney 
Disease (CKD) stage after 12 months (mo) of follow-up.


Results: AKI incidence was 41% (n=102). The incidence of non-recovery of kidney 
function after 12 mo. was greater in AKI patients (25.7%, n=26) compared with non-AKI 
patients (12.9%, n=32); p=0.001. Similarly, more non-AKI patients presented greater 
improvement in renal function following cardiac surgery (29%, n=72) compared with 
AKI patients (12.9%, n=13); p=0.01. At univariate analysis, the following variables were 
significantly associated with long-term renal dysfunction: Pre-operative serum creatinine > 
1.2 mg/dL and Creatinine Clearance < 65 mL/min (19.7% vs 10.4%, p=0.03) and (22.5% vs 
10.2%, p=0.001), respectively, Intra-Aortic Balloon Pump use (45.5% vs 14.7%, p=0.001), 
Low Cardiac Output at ICU admission (45.5% vs 15.4%, p=0.01), serum bicarbonate < 
24 mEq/L at ICU admission (34.8% vs 15.4%, p=0.04) and Intra-operative fluid balance 
> 4.000 mL (22% vs 14.5%, p=0.02).


Conclusions: AKI is common following cardiac surgery and affects long-term renal 
function outcome.
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Nutcracker Syndrome in Children with Orthostatic Proteinuria: Dynamic 
Computed Tomography Findings and Correlations with Proteinuria  
Byoung-Soo Cho, Jin-Soon Suh, Won-Ho Hahn, Sung-Do Kim.  Pediatrics, 
Kyung Hee University Hospital, Seoul, Korea. 


Purpose: This study was aimed to evaluate the efficacy of non-invasive dynamic 
computer tomography (dCT) to confirm Nutcracker syndrome (NS) and assess the 
hemodynamic effect for children with orthostatic proteinuria.


Methods: Forty-one children were evaluated for NS with dCT and renal Doppler 
sonogram (rDS). Patients were divided into 2 groups according to their dCT findings. The 
angle and distance between aorta and superior mesenteric artery (SMA) and the degree of 
differentiation of corticomedullary enhancement in dCT and peak velocity ratio (PVR) and 
anteroposterior diameter ratio (APDR) in rDS and 24hr urine protein excretion and protein/
creatinine ratio (PCR) were measured and compared between two groups.


Results: The angle, distance and the degree of differentiation of corticomedullary 
enhancement in dCT and PVR and APDR in rDS were significantly different between 
the patient and control groups (P<0.05). The SMA angle measurement had sensitivity 
and specificity of 70.8% and 88.2%, respectively for less than 20°, and 95.8% and 70.6% 


for less than 22.4°. The distance had sensitivity and specificity of 70.8% and 88.2% for 
less than 4.6mm, and 87.5% and 76.5% for less than 4.9mm. The presence of different 
corticomedullary enhancement between both kidneys had sensitivity of 95.8% and 
specificity of 100%. The 24hr protein excretion and PCR were also significantly different 
between two groups (P=0.024, P=0.009). And there were significant correlations with the 
degree of differentiation of corticomedullary enhancement and PCR (r=0.387, P=0.012), 
and the distance and PCR (r=-0.419, P=0.006). PCR in all of the control group showed less 
than 0.45, and showed more than 0.5 in 7 children of the patient group. And 6 of 7 patients 
with more than 0.5 for PCR showed the prominent corticomedullary differentiation in dCT, 
and 5 showed less than 4mm for the distance.


Conclusion: The distance and the differentiation of corticomedullary enhancement 
in dCT may be very useful parameters in the diagnosis of NS for children with orthostatic 
proteinuria. They support the hemodynamic effect of NS and have correlations with 
proteinuria.
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Beginning the Hunt for the Causes of Chronic Renal Failure in a Sub-
Saharan African Country  Uma R. Pakkivenkata,1 Wayne M. Trebbin,2 
Carolyn McTeague.3  1Medicine, North Shore Medical Center, Salem, MA; 
2Medicine, North Shore Medical Center, Salem, MA; 3Medicine, North Shore 
Medical Center, Salem, MA. 


Very little is known about the genesis of chronic renal disease in the sub-Saharan 
country of Cameroon. We are a 501c3 nonprofit organization called WORTH (World 
organization of renal therapies) and we have a dialysis unit in Yaounde, Cameroon. The 
average age group of our dialysis patients is 39 years, the youngest patient is 22 years of 
age and the oldest is 58. This is very different from the much older dialysis population 
typically seen in the west.


We created a questionnaire designed to reveal disease patterns and obtained data from 
over 1700 subjects over a four day period in the Bali region in Cameroon. Our aim was to find 
out if diabetes could be a significant contributor to end stage renal disease in this population 
where modern medical care is often absent. We asked our subjects if they believed that 
they had diabetes. We also questioned if they had excessive thirst and/or frequent urination. 
Of the 1708 patients 362 (21%) said they have diabetes, 630 (37%) reported they have 
excessive thirst and 628 (37%) reported they have excessive urination.


Of the 362 patients who said they have diabetes 172 (48%) had excessive thirst and 
polyuria suggesting they have uncontrolled diabetes. While further exploration will be 
necessary, we propose one of two possibilities: diabetic nephropathy may not be as common 
as expected in this population as it is possible that many diabetics would not survive long 
enough to develop diabetic nephropathy. Another possibility is that the higher prevalence of 
diabetes in Cameroon may offset a higher death rate from diabetes (In the US the prevalence 
is 7.8%). Further studies will hopefully reinforce one of these theories.
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Clinical Investigation of Peripheral Endothelial Progenitor Cells in ANCA-
Related Vasculitis  Kazuhito Fukuoka, Soko Kawashima, Shinnya Kaname, 
Akira Yamada.  1st Internal Medicine, Kyorin University, School of Medicine, 
Mitaka, Tokyo, Japan. 


[Background] Peripheral endothelial progenitor cells (EPC) are involved in the repair 
of endothelial damage, and the number of EPC is low in arteriosclerotic diseases and 
impaired renal function, thus suggesting their involvement in these conditions. ANCA-
related vasculitis (AAV) is a type of systemic vasculitis characterized by rapidly progressive 
glomerulonephritis (RPGN) and pulmonary lesions.


[Purpose] In AAV patients, the number of peripheral EPC was counted in order to 
investigate the relationship between vascular repair and the disease.


[Methods] In 6 patients with AAV who had not received steroidal drugs or 
immunosuppressants (5 men and 1 woman, average age of 69±7.9 years, and average BVAS 
of 15.6±4.67; all patients were MPO-ANCA-positive), CD34+ KDR (VEGFR2)+ cells 
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in the peripheral mononuclear cell fraction were counted by FCM, and the relationships 
between these cells and renal function, clinical symptoms and clinical laboratory test 
findings were investigated.


[Results] Of the 6 patients, RPGN was confirmed in 4 patients, but no nephropathy 
was seen in 2 patients. No significant differences were seen in average EPC count between 
the 6 AAV patients and healthy adults (36.2±7.4 and 36.3±32.1, respectively), but of the 
4 RPGN patients, the EPC count for 2 patients was higher when compared to healthy 
adults, while that for the other 2 patients was significantly lower when compared to healthy 
adults. The 2 RPGN patients with high EPC counts responded well to immunosuppressive 
therapy, and disease activity quickly improved. However, the 2 RPGN patients with low 
EPC counts responded poorly to immunosuppressive therapy; in particular, a patient with 
<CCr 10l/day who required dialysis had a markedly low EPC count (4.0/3×106 PBMC). 
For the 2 patients without renal complications, there no marked differences when compared 
with healthy adults.


[Conclusions] The EPC count for AAV patients who responded favorably to therapy 
was high, while that for AAV patients who responded poorly was low. This suggests that, 
in AAV, vascular repair itself is a factor that modifies disease activity.
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In-Hospital Use of IV Hydration: An Analysis of Inappropriate Concurrent 
Use of Diuretics and Low Salt Diets  Shubha Shastry, Brian R. Malone, Shan 
Wang, Steven Fishbane.  Nephrology and Pharmacy, Winthrop-University 
Hospital, Mineola, NY. 


Among hospitalized patients, intravenous hydration with normal saline is frequently 
used intervention used to replete volume. It is rare that concurrent treatment with either 
diuretics or low salt diet would be indicated; indeed such simultaneous treatment is almost 
always a treatment error that partially interferes with the effectiveness of the hydration 
therapy. The purpose of this study was to describe the frequency of concurrent saline 
hydration with low salt diets or diuretics and to analyze related factors. We studied 90 
consecutive medical-surgical patients admitted to Winthrop-University Hospital who 
received treatment with 0.9% saline at some point during the hospitalization. The mean age 
was 71.7±16.1 years; there were 40 men and 50 women. Intravenous normal saline (IVNS) 
was used for a mean of 3.0±3.1 days (range 1-18). Concurrent treatment with a low salt 
diet occurred in 39 (43.3%) patients. Among patients treated with IVNS and a low salt diet, 
61.6% had IVNS started on day 1 of the hospitalization. The low salt diet and IVNS were 
started at the same time in 35.2% of patients, The IVNS was started earlier in 17.6% and 
the low salt diet earlier in 47.2%. Concurrent treatment with IVNS and diuretics occurred 
in 16.7% of patients. Of these, IVNS was started on day 1 of the hospitalization in 53.3%. 
The diuretic and IVNS were begun concurrently in 33.3%, the IV NS earlier in 26.7% and 
the diuretic was started earlier in 40%. Among patients treated with both IVNS and either 
diuretics or low salt diet compared to those who received IVNS alone, there was a trend 
towards initiation of the IVNS later in the hospital stay (74.6% vs. 59.2% respectively, 
p=0.05). We conclude that hydration therapy with IVNS is often accompanied by erroneous 
treatment with either diuretics or a low salt diet. Initiation of the IVNS later in the hospital 
stay is a risk factor for this occurrence. At initiation of saline therapy, the patient’s diet and 
concomitant medications should always be reviewed.
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So Much Money – So Much Waste – So Little Care – So Little Compassion  
Jack Rubin, Heena Contractor, Tanzina Nasereen.  Medicine, Pacific Hospital 
of Medicine, Long Beach, CA. 


This story is of a 45-year-old woman with renal failure secondary to hypertension. 
She started dialysis April 2005 and by April 2007 had a left upper arm AV fistula. Within 
the last 5 years she has had two strokes, manifested by right sided weakness, presumably 
caused by hypertension and now a seizure disorder perhaps secondary to the strokes. She 
has been hospitalized for seizures on several occasions and has had medication prescribed 
but often not ingested. Recently she developed a cerebral bleed associated with severe 
hypertension and after neurological recovery left hospital against medical advice. She is 
frequently hospitalized with complaints of chest pain or congestive heart failure secondary to 
volume overload after missed therapy. She also has a history of prior myocardial infarction, 
asthma and chronic pain syndrome manifested by every joint and muscle hurting. Nothing 
assuages her pain short of intravenous opiate. She is scheduled for dialysis 3 times a week, 
but receives much of her dialysis as a patient in the hospital. Often, within 2 or 3 days 
of a hospital discharge she presents with a blood pressure 250/140 range, a seizure or 
congestive heart failure and is admitted. She rotates hospitals. Over the years she has lived 
with her sister or her estranged husband but mostly she has been homeless living often 
under a bridge, refusing a shelter. She has a history of smoking cigarettes with cocaine 
and in the past alcohol to excess. She has had 5 cesarean sections. Her children are not 
available for support.


Societies lost souls, the forgotten people? Not totally forgotten, the dialysis bus stops 
on the road near the underpass where she lives. These people unfairly suck resources. 
They cope by doing illegal things. Are they worthless to society, wasteful of money or a 
fundamental icon for - this could happen to you? Is this patient a discounted fee for service 
medical nuisance? Would a room and endless cocaine be her utopia and a cheaper solution 
for society? Do I really care about the money spent by society in the care of this human? 
Why is society allowing her degradation? How can I help heal this patient when it is not 
clear she wants my vision of her cure?
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Continuous Veno-Venous Hemodialysis (CVVH) Ultrafiltrate (UF) Cultures 
Lack Sensitivity in the Microbial Diagnosis of Sepsis  Jennine Michaud,2 
Lisa L. Dever,1 Joshua Kaplan,1 Jessica N. Zitter.1  1Medicine, UMDNJ-New 
Jersey Medical School, Newark, NJ; 2Medicine, New York Medical College, 
Valhalla, NY. 


Purpose: Early diagnosis and treatment of sepsis leads to improved outcomes in 
ICU patients. We investigated whether CVVH UF cultures could enhance the microbial 
diagnosis of sepsis.


Methods: Prospective cohort study of adult patients receiving CVVH in the ICU. 
Cultures of blood and CVVH UF were obtained on days 0, 1 and 2. Clinical information 
obtained included temperature, pulse, blood pressure, white cell count and % of bands, 
previous and current use of pressors and antibiotics. An infectious diseases specialist 
reviewed and ranked the likelihood of sepsis in each patient from blinded data as: definitely 
septic (DS), probably septic (PS), probably not septic (PNS), and definitely not septic 
(DNS). Results for all UF and blood cultures were recorded. Blood culture results were 
considered the “gold standard” for the microbial diagnosis of sepsis.
Results:
Category DS PS PNS DNS
No. Pts N=6 N=8 N=5 N=5
No. Pts with + Cultures     
Blood 3 4 1 0
Sensitivity 32% 26%   
Specificity   95%  
UF 0 1 0 1
Sensitivity 0% 28%   
Specificity   100% 95%


24 patients were enrolled. The clinical diagnosis (category) was used to determine 
sensitivity/specificity. 50% of patients with DS or PS had positive blood cultures. Only 2 
of 102 UF cultures were positive; VRE grew from blood and UF from a patient with PS, 
and Pseudomonas aeruginosa from UF in a DNS patient.


Conclusions: In a small sample of patients receiving CVVH in the ICU setting, UF 
cultures did not improve the diagnositic sensitivity for sepsis over that of blood cultures. 
As contamination of UF may occur, positive cultures of UF should be interpreted with 
caution.
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Nephromegaly in Patients with Liver Disease  Kiran Samindla, Lakshmi 
Chebrolu, Srinivas Subramanian, Madhu Kandarpa, Raja Rasib.  Kraftsow 
Division of Nephrology, Albert Einstein Medical Center, Philadelphia, PA. 


Background: Kidney size is an important tool to assess chronicity of kidney disease, 
elicit a differential diagnosis and workup plan including kidney biopsy. There is limited 
data about liver disease as an etiology of nephromegaly mostly in adult population. 
Hepatocyte Growth Factor (HGF) has been linked with nephromegaly in liver disease in 
pediatric population. We hypothesized that hypervolemic state in liver patients due to portal 
hypertension and hypoalbuminemia could be contributing to nephromegaly.


Objective: To study the prevalence and contributing factors of nephromegaly in adult 
patients with liver disease.


Methods: Design and setting; Retrospective observational study at Albert Einstein 
Medical Center. Fifty renal ultrasounds between Jan 1, 2007 to December 31, 2008 in 
patients with liver disease and who had nephrology consults were reviewed. Patients with 
other causes of nephromegaly except diabetes and evidence of chronic kidney disease on 
ultrasound were excluded. Patients were divided into 2 groups based on sizes. Group 1 had 
kidney lengths 12cm and below, and group 2 had kidney lengths above 12 cm. Independent 
t- test and Chi Square test was used to study associations.


Results: 25 out of 50 (50%) had kidneys larger than 12 cm. There was no statistical 
significant difference in the prevalence of diabetes in both groups (p=0.38). Statistically 
significant number of older patients were in group 1 compared to groups 2 (27% vs 
0%) (p=0.009). MELD scores were statistically insignificant (p=0.938). Kidney injury, 
hypoalbuminemia, severe liver disease and hypervolemic state were not significantly 
different in either groups.


Conclusions: Nephromegaly is not an uncommon finding in patients with liver disease. 
Diabetes, kidney injury, hypoalbuminemia, hypervolemia and severe liver disease did not 
seem to influence the kidney size in our study. Limitations are that it is a crossectional 
study; smaller patient numbers and inclusion of patients with kidney disease. Further 
research needs to be done to study the prevalence and causes of nephromegaly including 
HGF in patients with liver disease.
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Outcome of Biopsy Proven Acute Interstitial Nephritis (AIN) – Single 
Centre Experience from the United Kingdom  Bassam Fallouh, Sandeep 
Poorun, Harikrishnan Nair, Dimitrios Chanouzas, Gerald Langman, Jyoti 
Baharani.  Glaxo Renal Unit, Birmingham Heartlands Hospital, Birmingham, 
United Kingdom. 


Background:
AIN is a relatively uncommon disorder and its treatment has been mainly empiric.
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Aim:
The aim of this study was to ascertain the prevalence of AIN, and analyse renal function 


in relation to steroid treatment.
Methods:
A retrospective study was carried out of all cases of AIN for the period of 2002 till 


2008. All patients were proven to have AIN by renal biopsy. Follow up was for a period 
of 12 months from biopsy diagnosis.


Results:
28 cases of AIN were identified over the 6 year, constituting a prevalence of 6.9%.404 


renal biopsies were carried out during that period. There was a gradual increase in the 
prevalence of AIN from 2.9% during 2002-2004 to 8.9% between 2005-2008 but more 
biopsies were performed in the later years (269 biopsies) compared with earlier years (135 
biopsies) (P value of 0.000).


The median age was 65 years.16 were male and 13 female. 62% of cases were in 
patients at the time of biopsy with an age of 60 years of age or older.


70% of patients had their kidney biopsy within 48 hours of presentation. The 
commonest aetiology was idiopathic (62%). Other causes were antibiotics and Proton 
pump inhibitor.


Eosinophilia on the blood count was present in 42% of patients. Eosinophilia on biopsy 
was present in 50% patients.34% needed temporary acute haemodialysis at presentation. 
Of these, 4 patients remained on dialysis and 4 patients died.


25 of the patients were started on an initial dose of 40mg Prednisolone tapered over a 
period of six to eight weeks. The short to medium-term outcome (excluding patients who 
remained on dialysis) was good. Previous eGFR was only available in 14 patients with 
median of 56 mls/min. The median eGFR at 1, 6 and 12 months were 13 (3-65), 35 (15-94), 
and 35 (17-90) mls/min respectively.


Conclusion:
The prevalence of AIN is on the rise but this may be related to an increasingly low 


threshold to performing renal biopsy as investigation for AKI of uncertain aetiology. The 
use of steroids does not improve outcome and most patients progressed to chronic kidney 
disease stage 4 necessitating the need for long term follow up.
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99m Tc Mag 3 Renal Scintigraphy May Detect Unespected Non-Parenchimal 
“Functional” Abnormalities after Recovery from an Episode of Acute 
Pyelonephritis  Valeria Pirro,1 Tiziana Angusti,1 Valentina Consiglio,2 Valeria 
Data,2 Maria C. Deagostini,2 Elisa Manente,2 Valerio Podio,1 Giorgina B. 
PIccoli.2  1Radiology, University of Tuirin, Orbassano, Turin, Italy; 2Scienze 
Mediche e Biologiche, University of Tuirin, Orbassano, Turin, Italy. 


Background Acute “non complicated” pyelonephritis (APN) is still a challenge for 
nephrologists. The reasons is not clear why this severe infection develops in young women 
without predisposing factors, often resulting in permanent renal scars.


Aim of the study was to evaluate the role of 99mTc-Mag3 renal dynamic in detecting 
parenchymal and “functional” abnormalities and in assessing predisposing factors for APN, 
undetected by other imaging tests.


Materials and Methods. In our setting, diagnosis of acute pyelonephritis is based 
upon the demonstration of renal parenchymal involvement at CT or magnetic resonance 
(MRI) scans. Further analyses were proposed to all patients, after healing of the initial 
lesions, in the search for functional predisposing factors. The study included 25 women 
(mean age 37.6 years) after 4 months since APN. 99mTc-Mag3 dynamic renal scintigraphy 
was performed in all patients with a static post-mintional acquisition in orthostatism and 
a study of uretheral kinetics.


Results. In 8 patients (32%) renal scintigraphy was normal. In 17 (68%) the scan was 
abnormal: 7 displayed cortical deficits interpreted as renal scars in agreement with MRI; 
3 of them also had a significant omolateral function impariment. In 14(56%) scintigraphy 
identified the presence of one (10 cases) or more (7 cases) abnormalities, not previously 
evidenced by ultrasounds or MRI. They were: ureteral dyskinesias in 6, vescico-ureteral 
reflux in 2, renal ptosis (in orthostatism) in 7, upper urinary tract stasis, with “functional” 
signs of dilatation in 9.


Conclusions: in 56% of patients 99mTc-Mag3 dynamic renal scintigraphy detected 
unexpected non-parenchymal abnormalities; these might represent predisposing factors 
for APN. Thus, 99mTc-Mag3 dynamic renal scintigraphy may represent a useful tool in the 
evaluation after APN, and may allow identifying patients who could benefit from from 
further nephro-urologic follow-up.
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Complement Factor H Disregulation and Thrombotic Microangiopathy 
during Pregnancy  Francesca Crovetto,1 Barbara Acaia,1 Wally Ossola,1 
Nicolò Borsa,2 Antonio Mastrangelo,3 Silvana Tedeschi,2 Roberta Palla,4 
Piera Castorina,5 Flora Peyvandi,4 Massimo Cugno,6 Luigi Fedele,7 Gianluigi 
Ardissino.3  1Clinica Ostetrico Ginecologica, University of Milan, Milan, 
Lombardia, Italy; 2Laboratorio di Genetica Medica, Fondazione IRCCS 
Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena, Italy; 3Pediatric 
Nephrology and Dialysis Unit, Clinica Pediatrica G. e D. D Marchi, Fondazione 
IRCCS “Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena”, Italy; 
4Angelo Bianchi Bonomi Hemophilia and Thrombosis Centre, University of 
Milan, Department of Medicine and Medical Specialities, IRCCS Maggiore 
Hospital, Mangiagalli and Regina Elena Foundation, Luigi Villa Foundation, 
Italy; 5Department of Genetica Medica, Fondazione IRCCS Ospedale Maggiore 
Policlinico, Mangiagalli e Regina Elena, Italy; 6Department of Internal 
Medicine, University of Milan, Italy; 7Reproductive Medicine Unit, S. Paolo 
Hospital, Italy. 


HELLP syndrome (Hemolysis, Elevated Liver enzymes and Low Platelets) is a 
pregnacy associated thrombotic mycroagiopathy (TMA). Recently, it has been suggested 
that some HELLP cases maybe related to complement regulatory disfunction, among 
which stands complement factor H (CFH) gene mutation. The present study is aimed 
to evaluate the prevalence of CFH mutations in a group of 31 women who previously 
presented with HELLP syndrome (period 2004-2008). Patients’ mean age was 34.6+/-4.8 
yrs and gestational age was 33 weeks. Following is the population distribution (%) as 
to HELLP classification (Mississippi –Triple System): I 39; II 48; III 13. Acute kidney 
involvement (defined as an increase in serum creatinine above normal level for pregnacy) 
was observed in 11 patients (35%). The nadir of the platelet count was 83,000/mm3 and 
of LDH level was 1276 IU/L.


The molecular genotyping was carried out on 31 patients by direct sequencing of the 
entire CFH gene. No mutation was found.


Based on our results, CFH mutations are not a significant pathogenetic factor in 
HELLP syndrome and a screening of TMA during pregnacy is not suggested. Other genes 
responsible for complement disregulation might be considered.


Supported by “Progetto ALICE ONLUS”
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Symptomless Diabetic Cystopathy in Patients with Type 2 Diabetes Mellitus  
Jung Woo Noh, Young-Ki Lee, Soo Jin Kim, Tae Jin Park, Young-Soo Song, 
Sung Gyun Kim, Jang Won Suh, Jong-Woo Yoon, Ja-Ryong Koo, Hyung Jik 
Kim.  Department of Internal Medicine, Hallym Kidney Research Institute, 
Hallym University, Seoul, Republic of Korea. 


Background: Diabetic cystopathy is a common complication of diabetes mellitus and 
is mainly characterized by the steady increase in post-void residual urine. The correlation 
between diabetic nephropathy and cystopathy is not well-established. It is also of potentially 
great value to predict bladder dysfunction especially in asymptomatic phases of diabetic 
cystopathy. We aimed to assess the association between post-void residual volume (PVR) 
and microvascular complications, including nephropathy, in type 2 diabetic patients without 
voiding symptoms.


Methods: A total of 42 type 2 diabetic patients (19 males and 23 females, age 60.0±10.1 
years, diabetes duration 12.0±7.8 years) with no complaint of voiding problems and low 
scores (<12) at International Prostate Symptom Score (IPSS) were included in the study. 
PVR >50 mL on 2 consecutive voids when total volume ≥150 mL was considered to be 
abnormal.


Results: Increased PVR (>50 mL) was present in 10.5% of men and in 21.7% of 
diabetic women. Diabetic retinopathy and neuropathy were not significant different 
between patients with normal or increased PVR. The presence of overt proteinuria or 
microalbuminuria was associated with increased risk of PVR >50 mL (p<0.01). Compared 
to patients with normal PVR, those with increased PVR had lower estimated glomerular 
filtration rate (eGFR) (59.2±27.1 vs. 28.7±23.3 mL/min/1.73m2, p<0.001). There was a 
negative association between eGFR and PVR (r=-0.30, p=0.04). In multivariate analysis, 
eGFR was an independent risk factor for increased PVR (p=0.04).


Conclusions: Estimated GFR provided a mean to predict increased PVR in patients 
especially with microalbuminuria or overt proteinuria. Searching for GFR might be used to 
screen of voiding dysfunction in type 2 diabetic patients without voiding symptoms.
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The Barriers to Investigator – Initiated Clinical Trials. A Perspective from 
the Australasian Kidney Trials Network  Melissa R. Starfield, Alicia T. Smith, 
Sunil V. Badve, Carmel M. Hawley.  The Australasian Kidney Trials Network, 
School of Population Health, University of Queensland, Woolloongabba, QLD, 
Australia. 


Aim
The Australasian Kidney Trials Network (AKTN) was established to facilitate 


investigator initiated clinical trials in the field of nephrology in 2005. The aim of this 
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study was to identify barriers that significantly impact on the success of investigator 
initiated clinical trials


Methods
We reviewed the trial developmental process of all trials proposed to the AKTN from 


trial conception to patient recruitment.
Results
Four barriers that significantly impact on the success of investigator initiated clinical 


trials were identified: 1) infrastructure; 2) protocol development; 3) investigator related 
barriers; and 4) patient recruitment. Infrastructural barriers include policies and operating 
procedures, ethics approvals, legal agreements, procuring trial medications and financial 
support. Protocol related barriers include meticulous development of comprehensive 
but easy to follow protocols. Expertise, statistics, and networking are major barriers 
at the investigator level and barriers to patient recruitment include lack of effective 
communication, active screening, and approaching the patients.


Conclusion
This study provides insights into the barriers affecting investigator initiated trials. 


Success of such trials depends on implementation of problem oriented strategies.
Disclosure of Financial Relationships: nothing to disclose 
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Reduced Level of Consciousness from Baclofen in People with Low Kidney 
Function: Case Series and Systematic Review  Winnie S. Su,1 Chidambaram 
Yegappan,1 Euan J. F. Carlisle,1 Catherine M. Clase.1,2  1Department of Medicine, 
Mcmaster University, Hamilton, ON, Canada; 2Department of Epidemiology 
and Biostatistics, McMaster University, Hamilton, ON, Canada. 


Background: Baclofen is commonly used to treat spasticity. Accumulation in people 
with low kidney function leads to neurologic deterioration and coma, but the severity of 
toxicity is not highlighted in drug references. We report 4 cases and systematically review 
the literature.


Cases: We recognized 4 patients with baclofen-induced neurotoxicity over a period of 
14 months: two patients on hemodialysis (HD), one on peritoneal dialysis, and one man 
with acute non-oliguric kidney injury who had not required dialysis. Central nervous system 
(CNS) depression occurred within 12-24 of baclofen ingestion. Three patients were treated 
with HD and recovered after 1-2 sessions. The remaining patient continued peritoneal 
dialysis: her time to recovery was longer than for the other patients.


Systematic review: We searched Medline using exp Baclofen/ae [Adverse Effects] or 
(exp Baclofen/ and exp Renal Insufficiency/), and Embase using (exp Baclofen/ and exp 
Kidney Failure/). We found 21 reports of 39 people with baclofen toxicity in the context of 
low kidney function. In patients on dialysis, ingestion of as little as 5mg of baclofen daily 
or a cumulative dose of 15mg may cause toxicity. In patients with chronically low kidney 
function not on dialysis, toxicity may develop after ingesting as little as 25mg of baclofen, 
but toxicity has not been reported unless serum creatinine exceeds 300 mcmol/L. People with 
acute kidney injury are also at risk. The most common manifestation of baclofen toxicity is 
CNS depression which may be severe and result in coma. Recovery takes 3-9 days in those 
managed conservatively, but occurs during or within a few hours after HD.


Conclusion: Baclofen accumulates rapidly in patients with low kidney function and 
causes CNS depression. We recommend not using baclofen in patients with very low 
kidney function (glomerular filtration rate <30 ml/min), in patients with acute kidney 
injury, or those on dialysis. HD is useful in restoring mental status in people with baclofen 
neurotoxicity.
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Positron Emission Tomography: A Tool for the “Tailored” Management of 
Retroperitoneal Fibrosis  Maria C. Deagostini,1 Valentina Consiglio,1 Vincenzo 
Arena,2 Ettore Pelosi,2 Anastasios Douroukas,2 Francesca Ragni,1 Cristian Fiori,1 
Roberto M. Scarpa,1 Giorgina B. Piccoli.1  1Scienze Mediche e Biologiche, 
University of Turin, Orbassano, Turin, Italy; 2IRMET, Turin, Italy. 


Background.
Retroperitoneal fibrosis (RF) is a rare disease, characterised by fibro-inflammatory 


peri-aortic reaction. No biochemical marker correlates with activity and imaging fail 
discriminating between fibrotic and florid lesions. Positron emission tomography (PET) 
was suggested as a diagnostic-prognostic tool in RF.


Aim.
To report on 8 consecutive cases of RF managed tailoring therapeutic interventions 


on the PET.
Results.
In 2006-2008, 8 patients with RF were referred. Diagnosis was made by imaging (CT, 


resonance); all performed PET at referral and during follow-up in the same setting.
Conclusion
PET is a promising tool for planning medical and surgical interventions in RF.


Main data in the 8 patient observed


Pt Sex/age Crs/GFR Disease association Auto-antibodies
CRP  
(mg/dl)


Therapy Surgical therapy


1 M/59 1.3 (59)
Aortic aneurism, 
diffuse vasculopaty, 
hypertension


ENA low grade 5
Tamoxiphen, steroids, 
azathioprine


Stenting: removal 
after 7 mos


2 F/64 1.8 (45)
Diffuse vascular 
disease, aortic aneurism, 
hypertension


None 7.5
Tamoxiphen, steroids, 
azathioprine


Stenting: removal 
after 23 mos


3 M/68 1.3 (55)
Psoriasis, thyroiditis, 
type 2 diabetes, 
hypertension


Antinuclear 1:160 10
Tamoxiphen, steroids, 
Cy A, Metothrexate


Stenting: removal 
after 6 mos


4 M/41 1.3 (70) None None 12
Tamoxiphen, steroids, 
azathioprine


Stenting: removal 
after 7 mos


5 M/71 1.8 (55)
Aortic aneurism, 
diffuse vasculopathy, 
hypertension


Antinuclear 1:80 1.2 Tamoxiphen
Stenting since 
2003; removal 
after restaging


6 M/74 2.2 (35)


Aortic aneurism, 
diffuse vasculopathy, 
hypertension ; family 
history of psoriasis


Antinuclear 1:80 10.5 Tamoxiphen, steroids
Stenting: removal 
after 5 mos


7 M/53 1.6 (50)


Severe hypertension; 
nephrectomy for kidney 
neoplasia (controlateral 
recurrence); LLAC 
positivity


LLAC 1 Watch and wait None


8 F/79 7.3 (10)


type 2 diabetes, 
hypertension, 
hypothyroidism, COPD, 
chronic atrial fibrillation


Anti-thyroglobulin 5 Tamoxiphen
Stenting since 10 
months
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Mircera (Methoxy Polyethylene Glycol-Epoetin Beta) vs. Aranesp 
(Darbepoetin Alfa) in Patients with Chronic Kidney Disease (CKD) Who 
Are Not Receiving Haemodialysis, in Polish Setting – A Cost-Minimization 
Analysis  Jolanta Malyszko,1 Pawel Kawalec,2 Monika Szkultecka-Debek,3 
Monika Russel-Szymczyk.3  1Department of Nephrology and Transplantology, 
Medical University, Bialystok, Poland; 2Centrum HTA, Cracow, Poland; 3Roche 
Poland, Poland. 


Objective: Assessment and comparison of costs and effects of Mircera vs. Aranesp 
treatment in pre-dialysis patients.


Methods: A systematic review of medical data bases according to EBM was conducted. 
Efficacy (response rate, mean Hb level change, time to response, Hb level >13 g/dL, RBC 
transfusions necessity, QoL) and safety data for both treatment options were compared 
based on the Macdougall et al trial. No significant differences in efficacy and safety (with 
the exception of peripheral edema and nausea more frequent in the darbepoetin alpha group, 
p=0.018 and 0.01 respectively) of both treatments were identified. Cost-minimization 
analysis was conducted in order to compare costs. The analysis was performed from the 
perspective of public payer in a two-year time horizon. Direct cost data, gathered in 3 
reference centers in Poland, were taken into account (drug’s costs, drug administration and 
adverse events costs). According to Polish HTA Agency guidelines costs were discounted 
by 5%. Dosing schemes for both drugs were assumed based on assumptions of the NHF 
Therapeutic Area Program for the CKD patients in pre-dialysis period: Mircera- 50 µg 
s.c.(mean monthly dose), Aranesp: 10 µg once weekly, or 20 µg– once per 2 weeks or 
40 µg once monthly i.v. or s.c (mean dosing was calculated). Sensitivity analysis was 
done to test the robustness of the results. Results were tested for changes in the value of 
accounting points defined by the payer (+/-20%), discounting rate for costs and changes 
in drug dosing.


Results: CMA showed savings of 1194 PLN (1 USD=3.27 PLN) per patient with 
Mircera treatment vs. Aranesp in the 2 year horizon. Savings were due to the once 
monthly Mircera administration scheme. Results of the basic analysis were confirmed by 
the sensitivity analysis.


Conclusions: Mircera treatment of CKD patients in pre-dialysis period is as effective 
and safe as Aranesp therapy, but offers savings to the public payer.


Disclosure of Financial Relationships: honoraria: Roche. 
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Clinical Characteristics and Quinolone Resistance in Community Acquired 
Acute Pyelonephritis  Kyung Soo Kim, Won Gun Kwack, So Yung Kim, Jae 
Nam Yang, Sung Joon Shin.  Division of Nephrology, Department of Medicine, 
Dongguk University Ilsan Hospital, Goyang, Kyunggi, Korea. 


Aim: To determine the current characteristics of acute pyelonephritis (APN) in current 
community and the prevalence rate of quinolone resistance in community acquired APN.


Background: The alteration of clinical characteristics and epidemiology of urinary 
tract infection is anticipated because the recent change of the prevalence of diabetes, CKD 
and old population. The prevalence rate of quinolone resistance in this community was 
20% in 2006 yr.


Methods: Clinical data were retrospectively analyzed from total 263 patients from 
January 2006 through May 2009. The patients acquired APN during hospital admission were 
excluded. Age, sex, underlying disease, positive culture rate in urine and blood, prevalence 
rate of quinolone resistance were evaluated.


Results: Among total 263 cases male were 12 cases (4.6%), female were 251 cases 
(95.4%), and the ratio of male to female was 1:20.9. 76 patients of total APN were 
complicated APN (28.9 %). Urosepsis was more common in the patients with complicated 
APN than the patients with simple APN (28.6% vs. 10.9%, p<0.05). Urine culture was 
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positive in 132 patients (50.2%), and E.coli was the most common isolates (81.8%). The 
prevalence rate of quinolone resistance based on the in vitro ciprofloxacin susceptibility test 
was found to be 22% and among the E. coli isolates the prevalence of ciprofloxacin resistance 
was 19.4%. Among the 214 patients who treated by ciprofloxacin, 193 patients showed 
clinical improvement (90.2%), although the prevalence rate of ciprofloxacin resistance was 
high (22%). Blood culture was positive in 41 patients (15.6%), and E. coli was the most 
common isolates (95.1%). Diabetic patients were more frequent in ciprofloxacin susceptible 
group than ciprofloxacin resistant group (41.4% vs. 26.2%, p<0.05). Each group had no 
difference against the rate of urosepsis (24.3% vs. 24.1%, p>0.05).


Conclusion: There was no difference in the prevalence rate of ciprofloxacin resistance 
between survey in 2006 and 2009. The choice of ciprofloxacin antibiotics seems to be valid 
for the empirical therapy
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Prediction of Acute Kidney Injury by Bayes Classifier: Tool or Toy?  F. 
Garzotto,1 M. Recchia,1 D. Cruz,1 M. De Cal,1 A. Brendolan,1 F. Nalesso,1 P. 
Lentini,1 P. Piccinni,2 C. Ronco.1  1Nephrology, St. Bortolo Hospital, Vicenza, 
Italy; 2Intensive Care Unit, St. Bortolo Hospital, Vicenza. 


Background: Acute kidney injury (AKI) is a common problem, especially in critically 
ill patients. Prediction of AKI in a simple manner without costly biomarkers is a desirable 
clinical goal. The aim of the study is use the Bayesian classifier (BC) approach to predict 
an event (AKI) in order to provide the intensivist with a tool to aid in medical decision-
making.


Methods: Data from the NefroInt project (Italian prospective multicenter study for 
RIFLE and AKIN validation) were used. Database requires clinician to indicate the patient’s 
renal outcomes as A) Dialysis dependent, B) Dialysis-independent but renal function not 
at baseline, C) Renal function returned to baseline & D) No renal dysfunction during ICU 
stay. For the model, we defined only 2 classes: AKI (A+B+C) vs Normal (D). Using data 
from the first 24 hrs in ICU in 100 patients, we derived a probabilistic classifier based on 
Bayes theorem, using the same parameters found in severity of illness scores (APACHE 
II,SOFA,SAPSII), as well as several variables commonly considered by clinicians (e.g. 
baseline renal function, diuretic use, fluid balance). Forward linear method was used to 
identify parameters that give maximum accuracy.


Result: Accuracy of BC to classify AKI vs Normal patients is 91%. The forward 
linear technique gave 13 parameters necessary to attain this level of accuracy: Cr, Hb, 
WBC, Risk-Injury-Failure, sepsis, RRT, Na, weight, patient type (medical, emergency 
or elective surgery), temperature, MAP and diuretic use. Sensitivity was 69.2% and 
specificity was 98.6%.
contingency table


TRUE
AKI Normal


AKI 18 1 94,74 ppv
Normal 8 73 90,12 npv


69,23 98,65
sensitivity specificity


Bayesian Classifier
Conclusion: Using data from the first 24h in ICU, a Bayesian classifier seems to be a 


good predictor of AKI episode during the ICU stay. A more sophisticated classifier capable 
of predicting more detailed renal outcome (e.g. 4 classes) would be the logical next step, as 
well as validation in other datasets. In the future it may be embedded in a Medical Decision 
Support System (MDSS) as a valuable tool for the busy physician.
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Drink Extra Water! Determination of How Much To Prescribe  Connie 
Wang, Franz Winklhofer, Cathy Creed.  Nephrology, University of Kansas 
Medical Center, Kansas City, KS. 


Physicians often tell patients to drink ‘extra’ water but don’t say how much. Extra water 
maybe beneficial in ADPKD patients. Animal studies showed that arginine vasopressin 
(AVP) stimulated renal cyst growth via activation of cAMP; while blockade of AVP-V2 
receptors reduced cyst growth. The efficacy of V2 receptor antagonist tolvaptan in ADPKD 
is currently the subject of clinical trials. Lowering plasma AVP by increasing water intake 
will also decrease cAMP and likely ameliorate disease progression. Using urine osmolality 
as a surrogate for plasma AVP level, we tested in ADPKD patients a formula to estimate 
the amount of water required to dilute urine osmolality to that of plasma.


In 8 ADPKD patients (mean age 38 y; 7 female), osmolality, and volume were measured 
in 3 consecutive 24-hr urine collections. The amount of extra water needed daily to achieve 
a mean urine osmolality of 285 ± 45 mOsm/kg was calculated:


Urine osmolality (mOsm/kg) x volume (kg) / 285 (mOsm/kg) – volume (kg)
Subjects were instructed to spread the prescribed water over 16 hours daily for 5 days 


and then submit 24-hr urine collections on the last 3 days. Blood chemistries, BP and weight 
were measured before and after extra water intake.


5 subjects achieved the 285 mOsm/kg urine target without difficulty. Mean urine 
osmolality decreased in all subjects (-171 mOsm/kg, 34.5 %; P=0.02) and mean urine 
volume increased (779 ml, 49.5 %; P = 0.01); serum sodium, weight and BP were unchanged. 
Daily osmolar excretion remained constant indicating a stable ad lib dietary intake of solutes 
and protein over the 2 week study period.


at baseline extra water intake
Urine osmolality (mOsm/kg) 496 ±172 325 ± 111
24-hr urine volume (ml) 1573 ± 750 2352 ± 1062
24-hr urine osmolar excretion (mOsm) 673 ± 207 689 ± 239
Serum sodium (mEq/ml) 138 ± 1.8 138 ± 1.0
Weight (kg) 66.2 ± 10.5 65.9 ± 10.1
Blood Pressure (mmHg) 117/75 ± 11/9 121/82 ± 11/3


In summary, the amount of extra water needed to achieve a urine osmolality target 
can be approximated from the urine osmolar excretion in most patients on regular diets. 
We conclude that the formula gives a quantitative way to prescribe supplemental water 
for ADPKD patients.
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A Survey on the Use of Rituximab in Pediatric Nephrology  Aron Pizow,1 
Rosemary Thomas,1 Davoud Mohtat,1 Robert P. Woroniecki,1 Frederick J. 
Kaskel.2  1Children’s Hospital at Montefiore; 2Albert Einstein College of 
Medicine. 


The treatment of steroid resistant nephrotic syndrome (SRNS) remains controversial. 
Rituximab (RTX) has emerged as a possible alternative treatment option with limited toxicity 
in several case reports. In order to assess the prevailing opinion and practices regarding RTX 
use in children with nephrotic syndrome, we surveyed 194 pediatric nephrologists (PN).


A survey was faxed to the first 194 PN listed in the ASPN membership database.
17 surveys were returned with a response rate of 8.7%. RTX was used in clinical 


practice by 11 of the PN(64.7% of responders). 4 out of 17 responders (23.5%) checked 
lupus nephritis (SLE) as the most common indication for use of RTX. The next most 
common indication for use was FSGS and Post-Transplant Recurrence of FSGS(3 out of 
17 or 17.65%, respectively). Surprisingly, none of the responders noted use of RTX for 
patients with SRNS. 7 of 11 PN (63.6%) followed their patients by monitoring the degree 
of proteinuria. 3 of 11 (27.3%) nephrologists used both proteinuria and lymphocyte count 
to monitor the response to RTX. 50% of PN reported occurrence of side effects. They 
included: Hypotension (30.8%), Rash (23.1%), Headache and Anaphylaxis (15.4% each). 
The most commonly used dose of RTX was 375 mg/m²/dose. Only 1 of 11 nephrologists 
used a 1000 mg/dose. Of all the nephrologists who used RTX, 100% used it in combination 
with at least one other therapeutic agent. Steroids were used in combination with RTX, 
100% of the time.


The data on the use of RTX in pediatric patients with kidney disease is limited. Our 
survey highlights the need for further prospective studies to determine the effectiveness 
and safety of RTX in treating patients with SRNS.
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Eculizumab Treatment for aHUS in a Child with Positive Family History  
Oliver Terence Fremont, Carrie A. Gordon, Matthew M. Hand.  Division of 
Pediatric Nephrology, Maine Medical Center, Portland, ME. 


Atypical hemolytic uremic syndrome (aHUS) is a rare thrombotic microangiopathy 
that carries a very poor prognosis. Current therapy is not effective in all patients and 
many become refractory to treatment. Here we report the use of a terminal complement 
inhibitor, eculizumab, as a treatment for aHUS in a 4 year old boy with a known family 
history of heterozygous factor H mutation. The patient’s older brother with the same 
mutation developed aHUS at 11 mo. of age. His course was marked by frequent relapses 
which were eventually refractory to regular therapeutic plasma exchange (TPE), multiple 
hospitalizations, and with eventual death from complications of a combined liver-kidney 
transplant at the age of 5 yrs.
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This patient presented with a one day history of gross hematuria one week after 


an upper respiratory illness. Lab work revealed: BUN=44mg/dL, creatinine=0.93mg/
dL, LDH=1197Units/L, platelets=28,000/uL, and hemoglobin=8.7g/dL. Over the next 
48 hrs his serum Cr level increased to 2.3mg/dL with persistent thrombocytopenia and 
worsening anemia. Daily TPE was initiated and over the next 2 wks a partial response 
was seen (Cr=0.90mg/dL, Hgb=8.2g/dL, Plt=153,000/uL, LDH=505Units/L).Given the 
partial nature of the response and the family history, the decision was made to initiate a 
trial of eculizumab.


Meningococcal vaccine was administered and ciprofloxacin prophylaxis was provided 
for 2 wks. He received 300mg IV eculizumab once weekly for 4 wks (patient wt=22kg). On 
the 5th wk, his dose was converted to 600mg IV every other week. TPE was discontinued 
after the initial dose of eculizumab. Within 2 wks, his LDH (261Units/L) Cr (0.30mg/dL), 
Plt (180,000/uL), and Hgb (10.3g/dL) had all normalized and continue to remain normal 
through 10 wks of dosing.


Our early results with eculizumab suggest that it is a potentially effective alternative 
to TPE in patients with aHUS. Avoiding TPE substantially reduces a child’s exposure to 
blood products and hospitalization time, resulting in considerable psychosocial benefit for 
the child and family. We will continue to monitor the patient to assess if we are altering the 
progression of the disease as experienced by his brother.
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Hemodialysis and Continuous Venovenous Hemodialysis Are Effective in 
Carbamazepine Intoxication  Jennifer L. Harder,1 Michael Heung,1 A. Mary 
Vilay,2 Bruce A. Mueller,2 Jonathan H. Segal.1  1Internal Medicine, Nephrology, 
University of Michigan School of Medicine, Ann Arbor, MI; 2Clinical, Social 
& Administrative Sciences, University of Michigan College of Pharmacy, Ann 
Arbor, MI. 


At therapeutic levels, carbamazepine (CBZ) is 70–80% protein bound and minimally 
removed by extracorporeal techniques. In CBZ overdose, protein binding sites may be 
saturated resulting in more free drug that can be cleared with hemodialysis (HD). We 
report a CBZ overdose managed successfully using both HD and continuous venovenous 
hemodialysis (CVVHD).


Case Report: A 32 year old female presented after ingestion of 32 g of CBZ. Despite 
activated charcoal administration, serum CBZ levels were 32.9 ug/ml at 2.5 hrs after 
ingestion, 42.7 ug/ml at 4 hrs, and > 80 ug/ml at 16 hrs. Serum creatinine was 0.8 mg/dl. 
Due to encephalopathy and hypotension, HD was instituted to enhance CBZ clearance 
using an F-200 NR filter for 3 hrs with a blood flow rate (BFR) of 350 ml/min, dialysate 
flow rate (DFR) of 700 ml/min. CVVHD was then initiated (F-160 NR, BFR 200 ml/
min, DFR 67 ml/min) for 38 hrs until clinically improved and CBZ level was 11.5 ug/ml. 
Pre/post-filter and effluent CBZ levels were obtained during HD and CVVHD and were 
assayed by fluorescence polarization immunoassay. The patient recovered fully and was 
discharged on hospital day five.


Results: Pharmacokinetic data indicate that CBZ HD clearance was 77.2 mL/min. 
CVVHD transmembrane clearance was 24.0 ml/min with a CBZ half life during CVVHD 
of 14.7 hours. The patient’s endogenous CBZ half life was 28.8 hours, indicating that 
CVVHD doubled total clearance.


Discussion: HD and CVVHD greatly enhanced CBZ clearance and reduced the 
exposure to toxic CBZ serum concentrations. In CBZ intoxication, CVVHD can be used 
in addition to HD to accelerate CBZ clearance.
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Acute Non Complicated Pyelonephritis: The Importance of “Atypical” 
Presentations  Valentina Consiglio,1 Maria C. Deagostini,1 Elisa Manente,1 
Valeria Data,1 Anna De Leo,1 Renato Carignola,1 Mauro F. Frascisco,1 Roberto 
M. Scarpa,1 Giorgina B. Piccoli.1  1Scienze Mediche e Biologiche, University 
of Turin, Orbassano, Turin, Italy; 2Urology, University of Turin, Orbassano, 
Turin, Italy. 


Background. Definition of non complicated acute pyelonephritis (APN) is non univocal. 
The clinical tetrade (fever, costo-vertebral tenderness, positive urinary colture, lower 
urinary tract symptoms- UTI) has low cost and rapid availability but fails discriminating 
parenchymal involvement, by itself a guide to therapy. The latter requires imaging 
techniques: CT (Computed tomography) and NR (Nuclear Resonance) or scintigraphy. In 
spite of the precision, CT and NR are less widely available and more expensive.


Aim: to analyse the clinical and imaging presentation of upper UTI in a single setting, 
May 2005-October 2008.


Methods. Prospective analysis of all cases with upper UTI, hospitalised from the 
Emergency room; all perfromed CT or MR for the definition of parenchymal damage. Uni 
and multivariate correlation with data at hospitalization.


Results. 99 patients with upper UTI were hospitalised (all females, median age 33.6); 
79/99 had parenchymal lesions. 41.7% of patients were treated by antibiotics in the previous 
3 days; the interval between symptoms and referral was 4 days. Comparing cases with and 
without parenchymal involvement, the only parameter highly correlated with involvement 
was C-Reactive Protein (normal 0.5) (parenchimal involvement: median 12.4 mg/dL, (range 
0.24-38.9 mg/dL); no involvement: 2.2 mg/dL (0.08-28.4) p=0.001). However, due to the 
data dispersion, ROC curves failed identifing a threshold for the clinical practice.


Focusing on the cases with parenchymal involvement, in spite of the high prevalence of 
abscessual (27.8%) and multiple lesions (68.4%), urinary cultures were negative in 75.94%, 
lower UTI was absent in 53.16%, 10 had no fever at referral, 13 no loin tenderness. The 
complete semeiologic tetrad was present in 8.8% only.


Conclusion. Acute pyelonephritis is an elusive disease whose diagnosis should not rely 
on the classic tetrade (present in 8.8%). The wider use of CT or MR may allow a timely 
diagnosis reducing the risk of sepsis and eventually of kidney scars.
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The Risk of Renal Scars in Acute “Non Complicated” Pylonephritis: 
Correlation with the Initial Lesion  Daniela Rognone,1 Edoardo Basso,1 
Valentina Consiglio,2 Maria C. Deagostini,2 Elisa Manente,2 Anna De Leo,2 
Agostino De Pascale,1 Francesca Ragni,2 Mauro F. Frascisco,2 Giorgina B. 
Piccoli.2  1Radiology, University of Turin, Orbassano, Turin, Italy; 2Scienze 
Cliniche e Biologiche, University of Turin, Orbassano, Turin, Italy. 


Background Acute pyelonephritis (APN) is a severe infectious disease, in the short 
term for the risk of sepsis and in the long term, for the risk of developing kidney scars, 
also in the absence of morphologic and systemic predisposing factors (“non complicated” 
APN). In the literature, the prevalence of kidney scars after an episode of APN varies 
widely (30 to 80%), also according to imaging tests employed. Few recent studies assess 
scar incidence, as the diagnosis of APN is often on clinical grounds only.


Aim is to analyse the incidence and clinico-radiological correlates of kidney scars 
in a cohort of non complicated APN, followed in the same setting by nuclear magnetic 
resonance (MR).


Methods. Prospective analysis of APN hospitalized in May 2008- April 2009, with 
at least 2 MR in our setting. APN diagnosis required demonstration of parenchymal 
involvement. Patients were followed by the same clinical team. Duration of therapy was 
tailored upon imaging data at 2-4 weeks. MR was reviewed by the same radiologists. The 
development of scars was related with data at presentation (uni and multivariate).


Results. The data on 53 APN lesions in 21 patients were reviewed (all females, median 
age 33.5). At least 1 abscessual lesion was present in 48%, multiple in 14%. Overall, 10 
patients (48%) developed kidney scars after APN. Interestingly, 24% patients had pre-
existing scars, but a previous APN had been diagnosed only in a minority. No biochemical 
(CRP, WBC, positive urinary cultures) or clinical parameter (fever, BP, presence of pain) at 
presentation correlated with the risk of renal scars. Incidence of scars is higher in abscessual 
lesions (5/13; 38.4%) versus simple ones (8/40; 20%), but statistical significance is not 
reached (p= 0.1789) in this relatively small population.


Conclusion. The incidence of kidney scars afterAPN is high (48%), underlining the 
importance of early, accurate diagnosis.


Disclosure of Financial Relationships: nothing to disclose 
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Adequacy and Safety of Percutaneous Ultrasound-Guided Kidney Biopsy 
by Nephrology Fellows  Hyeon Seok Hwang, Bok Jin Hyoung, So Young Lee, 
Youn Joo Jeon, Seok hui Kang, Byung Ha Chung, Bum Soon Choi, Cheol Whee 
Park, Chul Woo Yang, Yong-Soo Kim.  Division of Nephrology, Department of 
Internal Medicine, Catholic University of Korea, Seoul, Korea. 


Sonography is the modality of choice for guiding percutaneous kidney biopsy. All of 
the nephrology training programs include percutaneous kidney biopsy and sonographic 
localization of kidneys is a simple skill. However, only few centers are performing kidney 
biopsies by nephrology fellow’s own ultrasound guidance. In our center, 67 native kidney 
biopsies were performed at the bedside by 4 shortly trained nephrology fellows from 
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July 2008 to May 2009. A portable ultrasound and 16G, automatic, spring-loaded biopsy 
device were used. We compared the adequacy and safety of our procedures with those of 
82 procedures done by radiologists from November 2007 to June 2008. The mean depth 
of kidneys was 5.0 ± 0.9 cm, and mean biopsy attempts were 3.1 ± 1.1 times. Renal tissues 
were obtained in all patients. Mean numbers of glomeruli for light and immunofluorescence 
micrscopy were 16.5 and 9.7, respectively, which were similar the numbers taken from 
the radiologists’ procedures. The tissue samples of 65 patients (97%) were adequate for 
diagnosis by pathologists. The results were not different among the 4 different fellows. The 
symptomatic hematoma requiring blood transfusion occurred in one patient, and the post-
biopsy mean decrease in hemoglobin levels was 0.3 ± 1.0 g/dL. On the other hand, after 
the radiologists’ procedures, symptomatic or large hematoma requiring blood transfusion 
occurred in 15 patients, which was significantly higher prevalence than our prevalence (P 
= 0.001). The post-biopsy mean decrease in hemoglobin levels was 1.1 ± 1.0 g/dl, which 
was also higher than ours (P < 0.001). Percutaneous ultrasound-guided kidney biopsy can 
be adequately and safely performed by nephrology fellows, who trained just shortly, with 
the benefit of convenience.
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Using Quality Improvement and Research To Improve Fellowship 
Education in Peritoneal Dialysis  Leslie P. Wong,1 Vijayakumar K. Reddy,2 
Kalani Yamamoto,2 Madhavi Mallareddy.2  1Northwest Kidney Centers and 
University of Washington, Division of Nephrology, Seattle, WA; 2Division of 
Nephrology, University of Washington, Seattle, WA. 


Purpose
Use a quality improvement project and research study to help improve fellowship 


education in PD.
Methods
The ACGME requires fellowship training in systems-based practice, which includes 


working in interdisciplinary teams to improve quality of care. Because of goals toimprove 
PD education, fellows were asked to fulfill this requirement by developing a quality 
improvement project and research study involving PD.


Results
A quality improvement team of fellows and PD staff from a regional PD program of 


130-140 patients was formed. Catheter-related complications in patients starting PD were 
identified as a significant problem. It was postulated that inadequate patient education about 
PD catheter insertion could be contributing to improper exit-site selection and management. 
Using existing literature and input from experienced PD staff, the fellows helped create a 
questionnaire to assess patient education before and after PD catheter insertion. The fellows 
then helped design an observational study to investigate the relationship between patient 
responses and early PD catheter-related complications including exit-site infections, exit-site 
leaks, and transfer to hemodialysis. The study is currently undergoing institutional review. 
Once the study is approved, the fellows will be responsible for overseeing the research 
protocol and all data collection. The goal is to create an evidence-driven pre-PD catheter 
insertion patient education program to reduce early catheter-related complications. It is 
hoped that participation in the quality improvement process of a large PD program will 
help fellows gain a greater perspective and understanding about the delivery of peritoneal 
dialysis care, thereby enhancing education. The fellows will undergo faculty evaluation in 
all stages of project development for accreditation purposes.


Conclusions
Fellow participation in quality improvement and research shows promise as a method for 


improving PD education while simultaneously addressing accreditation requirements.
Disclosure of Financial Relationships: nothing to disclose 
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The Effect of Irbesartan on Endothelial-to-Mesenchymal Transition 
(EndMT) in Heart Microvessels in Diabetic Hypertensive Rats  Ri-Ning Tang, 
Hou-Yong Dai, Jie Ni, Kun-Ling Ma, Bi-Cheng Liu.  Institute of Nephrology, 
Zhong Da Hospital, Southeast University, Nanjing, Jiangsu, China. 


Objective: More recent study has suggested that EndMT could be involved in the 
development in the accumulation of extracellular matrix and cardiac fibrosis (ECM, 
Zeisberg EM, et al. Nature Med, 2007). However, the exact mechanism is still unclear. 
The aim of this study was to investigate the effect of Irbesartan (Irb), an angiotensin II 
type 1 receptor antagonist, on EndMT in myocardial microvessels or arterioles in diabetic 
hypertensive rats.


Methods: Male spontaneously hypertensive rats (SHR) of six weeks old were fed with 
the diets enriched with sucrose (20%, w/w) and lard (10%, w/w) and cholesterol (2.5%, 
w/w) and cholic acid (1%, w/w) for 17 weeks to induce insulin resistance. Hyperglycemia 
was developed by intraperitoneal injection with streptozotocin (STZ, 35 mg/kg). Rats 
were randomly divided into 3 groups (N=10, respectively): the control group (WKY), 
the diabetic hypertensive group (SHR+DM) and the Irb treatment group (Irb +SHR+DM, 
50mg/kg.d). The morphological changes of endothelial cells in myocardium were observed 
under transmission electron microscope. Immunofluorescent staining was performed 
to detect the expression of CD31, fibroblast specific protein-1 (FSP-1), and α-smooth 
muscle actin (α-SMA).


Results: Thickened basal lamina, endothelial bridging, and protrusions of capillaries 
were prominent in SHR+DM group compared to Irb +SHR+DM group. Oedematous 
endothelial cells showed a reduced number of pinocytic vesicles, ribosomes, electrolucent 
nucleus, partially swollen mitichondria and/or ruptured cristae. Double staining of FSP-1 
with CD31 and a-SMA with CD31 revealed that the positive percentage was respectively 


28.1% and 39.8% in fibroblasts of SHR+DM group. In Irb+SHR+DM group, the number 
of EndMT-derived fibroblasts was significantly reduced (p<0.05).


Conclusion: This is the first evidence to demonstrate that Irb could ameliorate the 
myocardial capillary EndMT in diabetic SHR rats, suggesting a potential role for ARB in 
preventing cardiac fibrosis through inhibition of the EndMT in diabetic myocardiopathy.
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Are Hypertensive Chronic Kidney Disease Patients Salt-Sensitive? A 
Randomised Controlled Study  Ione de Brito-Ashurst, Hamish Dobbie, 
Martin J. Raftery, Muhammad M. Yaqoob.  Department of Nephrology and 
Transplantation, Barts and the London NHS Trust, London, United Kingdom. 


Hypertension is highly prevalent in patients with chronic kidney disease (CKD). There 
is emerging evidence to suggest that hypertension in CKD patients is, in part salt-sensitive. 
National health surveys reports a high dietary salt intake in South Asians due to excessive 
salt use during the cooking process. We performed a six months randomised controlled 
trial to assess the effectiveness of a South Asian tailored educational programme compared 
to standard dietary advice to control blood pressure (BP) in CKD stage 3 & 4 patients. BP 
control was measured by 24hr ambulatory monitoring whilst 24hr sodium excretion was 
used to assess dietary salt intake. eGFR was by MDRD equation, nutritional parameters by 
bioelectric impedance and proteinuria on a 24 urine sample were also recorded at baseline 
and at the end of the study. Analysis was by intention to treat.


Baseline demographic, clinical and nutritional characteristics were similar between 
the two groups. In the low salt intervention group (N=25), sodium intake fell from 263.08 
to 140.40 mmol/24hr (95% CI 104.97 – 140.39 p<0.001); equivalent to a reduction from 
15g to 8g salt/day. Systolic BP (SBP) fell by 9.2 mmHg (95% CI 5.3 – 13.1 p<0.0001) and 
11.9 (95% CI 8.9 – 14.6 p<0.0001) during the day and night time respectively. Diastolic 
BP also fell significantly in this group; 4.9 (95% CI 0.2 – 9.7 p<0.04) and 4.3 mmHg (95% 
CI 0.9 – 7.8 p<0.01) during day and night time respectively. Standard dietary advice group 
showed a modest salt reduction of 13 mmol/24hr (95% 8.25 to 17.75 p<0.001) but this 
was not accompanied with any change in the BP from baseline. There was no difference 
in eGFR, nutritional parameters and proteinuria in the two groups during the study period. 
We conclude that in CKD patients, blood pressure is in part salt-sensitive. Additionally, a 
tailored low salt educational programme is effective and can be sustained for six months. 
Studies performed over longer periods are required to assess the long term beneficial effects 
and the impact on eGFR of these strategies. 
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The Advanced Dialysis Fellowship: Concept and Goals  Robert M. Winrow,1 
Suhail Ahmad.2  1Nephrology, Minor and James Medical, Seattle, WA; 
2Nephrology, University of Washington, Northwest Kidney Centers, Seattle, 
WA. 


Dialysis training among nephrology fellowships often is limited particularly for dialysis 
technology. At the University of Washington a new program has been started to address 
this issue. Our rationale for this includes: 1)lack of sufficient education and training on 
the technology of dialysis in many fellowship programs; generating few innovations in 
dialysis technology from academia; 2)lack of a deep understanding of the care of long-
term dialysis patients; manifest by poorer outcomes compared to other parts of the world; 
3)inadequate training of Medical Directors for dialysis units; 4)lack of encouragement 
for research related to dialysis and pertinent clinical issues; and 5)the need for continued 
education about dialysis billing, CMS regulations, expectations, and organizational issues 
of dialysis delivery.


The Univ. of Washington’s one year Advanced Dialysis Fellowship, accredited by 
International Society of Hemdialysis, aimed at candidates who have already completed at 
least two years of “general” nephrology training. The components of the fellowship include: 
1)education and research in dialysis technologies with the selection of a Technology Thesis 
Project. The inaugural fellow worked on “Non-Biological Extracorporeal Liver Support 
Devices,” which has lead to a prototype liver dialysis machine being built; 2)focus on the 
inner workings of a dialysis unit, with exposure to Medical Director meetings, Medical Staff 
Executive Committee meetings and other organizational meetings at the Northwest Kidney 
Centers, thus acquiring a complete understanding of the delivery of dialysis 3)advanced 
training in the care of long-term dialysis patients by following significant numbers of dialysis 
patients; 4)focus on the techniques of clinical research in the field of dialysis and related 
technologies, and 5)teaching the ‘general fellows and other dialysis providers.


Dialysis training must continue to evolve as the care and delivery of dialysis evolves. 
This unique opportunity will educate trainees to become leaders in dialysis technology 
innovations, advanced clinical research, dialytic care, and in dialysis regulatory policies 
and protocols.


Disclosure of Financial Relationships: nothing to disclose 
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The Effect of Furosemide-Induced Dehydration on Estimates of Glomerular 
Filtration Rate (GFR) in Healthy Dogs  Reidun Heiene,1 Brice S. Reynolds,2 
Yann Queau,2 Caisie A. Germain,2 Larry Neal,3 Larry D. Cowgill,3 Herve 
Lefebvre.2  1Dept of Companion Animal Clinical Sciences, Norwegian School 
of Veterinary Science, Oslo, Norway; 2Physiology and Toxicology, Veterinary 
College Toulouse, Toulouse, France; 3Center of Companion Animal Health, 
University of California Davis, Davis, CA. 


Furosemide is commonly used in patients with congestive heart disease. High diuretic 
doses are associated with poor clinical outcome and patients receiving furosemide require 
monitoring for development of renal impairment. The aim of this study was to evaluate the 
effects of furosemide-induced dehydration on estimates for GFR in healthy dogs.


Eight healthy beagles were studied before and after induction of mild dehydration 
by administration of 2 mg/kg furosemide s.c. q.8 hours for 2.5 days with moderate water 
restriction; 50 ml waterper day p.o. GFR was estimated by urinary and plasma clearances 
over 24 hours, after i.v. bolus injections of inulin (100 mg/kg), iohexol (647 mg/kg) 
and creatinine (40 mg/kg). Inulin and creatinine were assayed by enzymatic methods. 
Iohexol was analyzed by HPLC. GFR was estimated by urinary clearance (= Amount 
eliminated / Area under the curve (AUC)), and plasma clearance (= Dose/AUC), using a 
noncompartmental analysis. The effect of dehydration was tested by ANOVA.


The GFR estimates were not statistically different among any of the clearance methods 
in hydrated dogs. Dehydration (mean change in body weight 9%) only influenced the 
plasma and urinary clearances of creatinine. The change in plasma creatinine clearance 
were 3.0 ±0.5 vs 1.8±0.4 mL/min/kg 40%-reduction, P<0.001) and urinary creatinine 
clearance was 3.1±0.8 vs 1.9±0.4 mL/min/kg (38% reduction, P=0.002) for hydrated and 
dehydrated conditions, respectively.


Short-term furosemide treatment reduced GFR estimates based upon creatinine, while 
clearances of other GFR markers remained unchanged.
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Multifaceted Approach to Improving Peritoneal Dialysis (PD) Training in 
US Nephrology Fellowship Programs  Joni H. Hansson,1 Suzanne Watnick,2 
Maria DeVita,3 Hoda Kaldas,4 Fredric Finkelstein.1  1Hospital of Saint Raphael, 
New Haven, CT; 2Oregon Health and Science University, Portland, OR; 3Lenox 
Hill Hospital, New York, NY; 4University of Pittsburgh, Pittsburgh, PA. 


Purpose: Previous surveys have documented problems with fellowship training in PD 
perceived by program directors. The purpose of this work is to present the recommendations 
and plans of a collaborative group of nephrologists to improve PD training.


Methods: Focus groups were assembled with members representing Nephrology 
Training Program Directors, the International Society of Peritoneal Dialysis and its North 
American Chapter (NAC), the Dialysis Advisory Group of the ASN and others, to review 
and discuss the barriers to adequate PD training. Key target areas were identified. Specific 
recommendations were made and are in the process of being implemented.


Results: Four key domains were identified to address the barriers to PD training. 
These are: (1) the negative bias towards PD; (2) lack of a critical mass of faculty that 
embrace PD; (3) lack of infrastructure to support PD; and (4) inadequate exposure to PD 
during fellowship.


To address these problems, the following recommendations were suggested and are 
in the process of being implemented. Fellows and faculty need to provide unbiased pre-
ESRD education with equal emphasis on hemodialysis, PD and transplantation. Electronic 
resources will be established for both patient and physician education. Resources for 
nephologists on how to develop the infrastructure in order to establish a PD unit will be 
made available. A mentoring program will be created. Basic PD teaching will be enhanced 
by developing a PD curriculum with on-line NAC sponsored lectures and on-line case based 
modules. Options for programs with limited PD patient exposure will include developing 
appropriate training sites.


Conclusions: Identification of barriers in PD training for US Nephrology Fellowship 
Programs has lead to a collaborative effort to enact changes to the current system. The 
impact of these changes on improved training will be monitored and reassessed by tracking 
fellow and program director perceptions.


Disclosure of Financial Relationships: grant/research support: Educational Grant from 
Baxter. 
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F‑PO1507, F‑PO1515, F‑PO1523, F‑PO1529, 


SA‑PO2238, SA‑PO2475, SA‑PO2489, 
SA‑PO2545, SA‑PO2586, SA‑PO2601, 


SA‑PO2855, SA‑PO2953, PUB090, PUB125, 
PUB346, PUB347, PUB450, PUB471, 


PUB723
Chronic Glomerulonephritis ............ SA‑FC334,  


TH‑PO148, TH‑PO855,  
F‑PO1195, SA‑PO2786


Chronic Graft Deterioration ............TH‑FC047, 
TH‑PO978, TH‑PO991, PUB290


Chronic Heart Failure ........................F‑PO1455


Chronic Hemodialysis .......................TH‑FC106, 
F‑FC301, F‑FC302, SA‑FC380, TH‑PO125, 


TH‑PO268, TH‑PO284, TH‑PO308, 
TH‑PO317, TH‑PO320, TH‑PO331, 
TH‑PO375, TH‑PO383, F‑PO1256, 


F‑PO1440, F‑PO1445, F‑PO1469, F‑PO1474, 
F‑PO1485, F‑PO1509, F‑PO1524, F‑PO1548, 


F‑PO1556, F‑PO1586, SA‑PO2466, 
SA‑PO2491, SA‑PO2512, SA‑PO2562, 
SA‑PO2566, SA‑PO2595, SA‑PO2799, 


SA‑PO2818, SA‑PO2820, PUB339, PUB343, 
PUB344, PUB348, PUB352, PUB359, 


PUB407, PUB574
Chronic Hypoxia ..................F‑FC187, F‑FC287, 


TH‑PO501, F‑PO1217, F‑PO1643, F‑PO1910
Chronic Inflammation ...TH‑FC149, SA‑FC349, 


SA‑FC388, SA‑FC399, TH‑PO113, 
TH‑PO133, TH‑PO239, TH‑PO334, 
TH‑PO380, TH‑PO525, TH‑PO788, 
TH‑PO1055, F‑PO1246, F‑PO1832, 


SA‑PO2232, SA‑PO2437, SA‑PO2601, 
SA‑PO2606, PUB017, PUB038, PUB343, 


PUB390, PUB397
Chronic Kidney Disease....................TH‑FC002,  


TH‑FC005, TH‑FC027, TH‑FC028, 
TH‑FC029, TH‑FC030, TH‑FC032, 
TH‑FC042, TH‑FC053, TH‑FC092, 
TH‑FC107, TH‑FC152, TH‑FC153, 


F‑FC224, F‑FC233, F‑FC237, F‑FC238, 
F‑FC265, F‑FC292, F‑FC293, F‑FC315, 


F‑FC318, SA‑FC327, SA‑FC341, SA‑FC344, 
SA‑FC345, SA‑FC370, SA‑FC372, 
SA‑FC378, SA‑FC396, SA‑FC399, 
SA‑FC400, SA‑FC420, SA‑FC424, 
SA‑FC425, SA‑FC481, TH‑PO081, 
TH‑PO085, TH‑PO086, TH‑PO088, 
TH‑PO090, TH‑PO099, TH‑PO100, 
TH‑PO103, TH‑PO105, TH‑PO106, 
TH‑PO107, TH‑PO130, TH‑PO131, 
TH‑PO132, TH‑PO134, TH‑PO135, 
TH‑PO136, TH‑PO137, TH‑PO138, 
TH‑PO139, TH‑PO143, TH‑PO144, 
TH‑PO145, TH‑PO147, TH‑PO153, 
TH‑PO154, TH‑PO158, TH‑PO181, 
TH‑PO211, TH‑PO212, TH‑PO215, 
TH‑PO216, TH‑PO218, TH‑PO221, 
TH‑PO227, TH‑PO228, TH‑PO231, 
TH‑PO232, TH‑PO235, TH‑PO241, 
TH‑PO243, TH‑PO246, TH‑PO247, 
TH‑PO251, TH‑PO266, TH‑PO280, 
TH‑PO325, TH‑PO351, TH‑PO405, 
TH‑PO411, TH‑PO428, TH‑PO431, 
TH‑PO432, TH‑PO437, TH‑PO441, 
TH‑PO442, TH‑PO443, TH‑PO444, 
TH‑PO445, TH‑PO446, TH‑PO448, 
TH‑PO450, TH‑PO451, TH‑PO452, 
TH‑PO454, TH‑PO457, TH‑PO460, 
TH‑PO465, TH‑PO466, TH‑PO467, 
TH‑PO468, TH‑PO470, TH‑PO471, 
TH‑PO509, TH‑PO510, TH‑PO520, 
TH‑PO524, TH‑PO528, TH‑PO529, 
TH‑PO530, TH‑PO534, TH‑PO540, 
TH‑PO543, TH‑PO545, TH‑PO548, 
TH‑PO549, TH‑PO552, TH‑PO553, 
TH‑PO554, TH‑PO555, TH‑PO558, 
TH‑PO559, TH‑PO560, TH‑PO568, 
TH‑PO569, TH‑PO595, TH‑PO602, 
TH‑PO604, TH‑PO611, TH‑PO612, 
TH‑PO613, TH‑PO614, TH‑PO626, 
TH‑PO628, TH‑PO632, TH‑PO638, 
TH‑PO639, TH‑PO640, TH‑PO644, 
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Chronic Kidney Disease (continued) ..................
TH‑PO645, TH‑PO647, TH‑PO649, 
TH‑PO656, TH‑PO657, TH‑PO660, 
TH‑PO661, TH‑PO725, TH‑PO728, 
TH‑PO750, TH‑PO752, TH‑PO785, 
TH‑PO844, TH‑PO968, F‑PO1088, 


F‑PO1089, F‑PO1091, F‑PO1093, F‑PO1095, 
F‑PO1096, F‑PO1098, F‑PO1099, F‑PO1100, 
F‑PO1103, F‑PO1104, F‑PO1105, F‑PO1111, 
F‑PO1112, F‑PO1117, F‑PO1119, F‑PO1120, 
F‑PO1122, F‑PO1124, F‑PO1127, F‑PO1128, 
F‑PO1129, F‑PO1131, F‑PO1132, F‑PO1133, 
F‑PO1135, F‑PO1196, F‑PO1208, F‑PO1213, 
F‑PO1217, F‑PO1218, F‑PO1227, F‑PO1228, 
F‑PO1229, F‑PO1230, F‑PO1231, F‑PO1232, 
F‑PO1233, F‑PO1240, F‑PO1241, F‑PO1242, 
F‑PO1243, F‑PO1244, F‑PO1245, F‑PO1246, 
F‑PO1249, F‑PO1250, F‑PO1251, F‑PO1254, 
F‑PO1257, F‑PO1258, F‑PO1259, F‑PO1260, 
F‑PO1261, F‑PO1263, F‑PO1265, F‑PO1266, 
F‑PO1267, F‑PO1269, F‑PO1270, F‑PO1275, 
F‑PO1331, F‑PO1342, F‑PO1346, F‑PO1349, 
F‑PO1356, F‑PO1374, F‑PO1395, F‑PO1397, 
F‑PO1406, F‑PO1429, F‑PO1493, F‑PO1518, 
F‑PO1569, F‑PO1596, F‑PO1598, F‑PO1599, 
F‑PO1601, F‑PO1602, F‑PO1603, F‑PO1604, 
F‑PO1605, F‑PO1608, F‑PO1609, F‑PO1611, 
F‑PO1616, F‑PO1617, F‑PO1618, F‑PO1624, 
F‑PO1648, F‑PO1685, F‑PO1703, F‑PO1704, 
F‑PO1727, F‑PO1810, F‑PO1850, F‑PO1866, 
F‑PO1871, F‑PO1872, F‑PO1873, F‑PO1879, 
F‑PO1896, F‑PO1902, F‑PO1908, F‑PO2054, 


SA‑PO2131, SA‑PO2138, SA‑PO2191, 
SA‑PO2196, SA‑PO2197, SA‑PO2198, 
SA‑PO2207, SA‑PO2211, SA‑PO2214, 
SA‑PO2216, SA‑PO2220, SA‑PO2221, 
SA‑PO2227, SA‑PO2235, SA‑PO2237, 
SA‑PO2239, SA‑PO2241, SA‑PO2242, 
SA‑PO2243, SA‑PO2245, SA‑PO2250, 
SA‑PO2252, SA‑PO2253, SA‑PO2254, 
SA‑PO2255, SA‑PO2256, SA‑PO2258, 
SA‑PO2259, SA‑PO2260, SA‑PO2261, 
SA‑PO2266, SA‑PO2268, SA‑PO2269, 
SA‑PO2271, SA‑PO2273, SA‑PO2277, 
SA‑PO2278, SA‑PO2279, SA‑PO2305, 
SA‑PO2307, SA‑PO2308, SA‑PO2309, 
SA‑PO2310, SA‑PO2312, SA‑PO2314, 
SA‑PO2315, SA‑PO2321, SA‑PO2324, 
SA‑PO2325, SA‑PO2326, SA‑PO2328, 
SA‑PO2332, SA‑PO2333, SA‑PO2344, 
SA‑PO2353, SA‑PO2369, SA‑PO2375, 
SA‑PO2391, SA‑PO2402, SA‑PO2411, 
SA‑PO2412, SA‑PO2416, SA‑PO2422, 
SA‑PO2431, SA‑PO2493, SA‑PO2552, 
SA‑PO2563, SA‑PO2570, SA‑PO2572, 
SA‑PO2584, SA‑PO2596, SA‑PO2610, 
SA‑PO2614, SA‑PO2656, SA‑PO2659, 
SA‑PO2684, SA‑PO2687, SA‑PO2688, 
SA‑PO2700, SA‑PO2738, SA‑PO2739, 
SA‑PO2741, SA‑PO2743, SA‑PO2746, 
SA‑PO2748, SA‑PO2749, SA‑PO2750, 
SA‑PO2755, SA‑PO2756, SA‑PO2757, 
SA‑PO2759, SA‑PO2760, SA‑PO2762, 
SA‑PO2764, SA‑PO2765, SA‑PO2766, 
SA‑PO2767, SA‑PO2775, SA‑PO2776, 
SA‑PO2777, SA‑PO2779, SA‑PO2785, 
SA‑PO2787, SA‑PO2789, SA‑PO2790, 
SA‑PO2800, SA‑PO2809, SA‑PO2813, 
SA‑PO2815, SA‑PO2816, SA‑PO2824, 
SA‑PO2833, SA‑PO2854, SA‑PO2855, 
SA‑PO2873, SA‑PO2981, SA‑PO3009, 


SA‑PO3105, PUB021, PUB025, PUB040,


 Chronic Kidney Disease (continued) ................. 
PUB066, PUB071, PUB076, PUB092, 
PUB098, PUB107, PUB124, PUB126, 
PUB130, PUB132, PUB133, PUB134, 
PUB135, PUB141, PUB158, PUB178, 
PUB214, PUB234, PUB255, PUB355, 
PUB366, PUB411, PUB414, PUB430, 
PUB472, PUB487, PUB488, PUB491, 
PUB495, PUB499, PUB507, PUB520, 
PUB520, PUB525, PUB526, PUB528, 
PUB530, PUB531, PUB534, PUB535, 
PUB539, PUB542, PUB544, PUB551, 
PUB552, PUB553, PUB554, PUB555, 
PUB556, PUB557, PUB559, PUB560, 
PUB561, PUB563, PUB565, PUB566, 
PUB567, PUB573, PUB576, PUB577, 
PUB578, PUB579, PUB580, PUB581, 
PUB582, PUB585, PUB587, PUB588, 
PUB590, PUB592, PUB595, PUB596, 
PUB599, PUB600, PUB607, PUB660, 


PUB700, PUB703, PUB710
Chronic Kidney Failure ....................TH‑FC084, 


SA‑FC336, SA‑FC426, TH‑PO108, 
TH‑PO131, TH‑PO141, TH‑PO444, 
TH‑PO711, TH‑PO783, F‑PO1102, 


F‑PO1235, F‑PO1264, F‑PO1274, F‑PO1396, 
F‑PO1402, F‑PO1594, F‑PO1891, F‑PO1969, 


SA‑PO2317, SA‑PO2329, SA‑PO2428, 
SA‑PO2432, SA‑PO2526, SA‑PO2576, 
SA‑PO2818, SA‑PO2923, SA‑PO3023, 


SA‑PO3056, PUB131, PUB136, PUB452, 
PUB523, PUB532, PUB572, PUB669


Chronic Metabolic Acidosis............SA‑PO2847, 
PUB124


Chronic Nephropathy ... TH‑FC067, TH‑PO148, 
TH‑PO741, PUB137, PUB610, PUB650


Chronic Rejection ....... TH‑PO963, SA‑PO3084, 
PUB246, PUB305


Chronic Renal Disease ......................TH‑FC043, 
TH‑PO021, TH‑PO095, TH‑PO118, 
TH‑PO157, TH‑PO183, TH‑PO295, 
TH‑PO306, TH‑PO447, TH‑PO531, 
TH‑PO586, TH‑PO687, F‑PO1197, 


F‑PO1215, F‑PO1222, F‑PO1316, F‑PO1362, 
F‑PO1392, F‑PO1893, SA‑PO2166, 


SA‑PO2193, SA‑PO2362, SA‑PO2674, 
SA‑PO2871, SA‑PO2872, SA‑PO3005, 


SA‑PO3010, PUB014, PUB039, PUB401, 
PUB547, PUB549, PUB550, PUB568


Chronic Renal Failure ......................... F‑FC223, 
F‑FC254, SA‑FC320, SA‑FC462, TH‑PO030, 


TH‑PO084, TH‑PO087, TH‑PO089, 
TH‑PO091, TH‑PO092, TH‑PO098, 
TH‑PO102, TH‑PO128, TH‑PO535, 
TH‑PO537, TH‑PO615, TH‑PO747, 


F‑PO1090, F‑PO1219, F‑PO1273, F‑PO1719, 
F‑PO1882, SA‑PO2200, SA‑PO2204, 


SA‑PO2206, SA‑PO2231, SA‑PO2284, 
SA‑PO2406, SA‑PO2424, SA‑PO2583, 
SA‑PO2763, SA‑PO2862, SA‑PO2980, 


PUB128, PUB524, PUB536,  
PUB586, PUB674


Chronic Renal Insufficiency .............TH‑FC003, 
TH‑FC083, TH‑PO210, TH‑PO214, 
TH‑PO438, TH‑PO512, F‑PO1120, 
F‑PO1347, F‑PO1614, SA‑PO2316, 


SA‑PO2788, PUB518, PUB527,  
PUB529, PUB593


Cisplatin Nephrotoxicity...................TH‑PO919, 
 TH‑PO922, TH‑PO925, TH‑PO932, 
TH‑PO937, TH‑PO940, F‑PO1743, 


F‑PO1776, F‑PO1787, F‑PO1794,  
F‑PO1795, F‑PO1804, SA‑PO2715, 


SA‑PO2729, PUB187
Cisplatin ......................... F‑PO1782, SA‑PO2727
Clinical Epidemiology ....TH‑FC031, TH‑FC076, 


TH‑FC079, TH‑FC082, TH‑PO002, 
TH‑PO012, TH‑PO147, TH‑PO224, 
TH‑PO236, TH‑PO299, TH‑PO360, 
TH‑PO438, TH‑PO439, TH‑PO449, 
TH‑PO451, TH‑PO455, TH‑PO456, 


F‑PO1058, F‑PO1130, F‑PO1255, F‑PO1352, 
F‑PO1375, F‑PO1440, F‑PO1503, F‑PO1512, 
F‑PO1547, F‑PO1595, F‑PO1604, F‑PO1620, 


F‑PO1863, SA‑PO2274, SA‑PO2316, 
SA‑PO2342, SA‑PO2442, SA‑PO2749, 
SA‑PO2751, SA‑PO2761, SA‑PO2764, 
SA‑PO2786, SA‑PO2851, SA‑PO3075, 


SA‑PO3083, PUB034, PUB547, PUB590, 
PUB711


Clinical Hypertension .....................SA‑PO2663,  
SA‑PO2671, PUB080


Clinical Immunology ... TH‑PO841, SA‑PO3048
Clinical Nephrology ............................. F‑FC160, 


F‑FC168, SA‑FC454, TH‑PO009,  
TH‑PO014, TH‑PO022, TH‑PO151, 
TH‑PO187, TH‑PO212, TH‑PO222, 
TH‑PO226, TH‑PO227, TH‑PO229, 
TH‑PO381, TH‑PO461, TH‑PO560, 
TH‑PO840, TH‑PO860, TH‑PO868, 
TH‑PO951, TH‑PO991, F‑PO1071, 


F‑PO1079, F‑PO1282, F‑PO1319, F‑PO1320, 
F‑PO1327, F‑PO1340, F‑PO1370, F‑PO1378, 


F‑PO1381, F‑PO1382, F‑PO1499, 
SA‑PO2131, SA‑PO2139, SA‑PO2250, 
SA‑PO2263, SA‑PO2272, SA‑PO2280, 
SA‑PO2300, SA‑PO2301, SA‑PO2344, 
SA‑PO2347, SA‑PO2349, SA‑PO2394, 
SA‑PO2454, SA‑PO2758, SA‑PO2822, 
SA‑PO2860, SA‑PO2863, SA‑PO2869, 


SA‑PO2980, SA‑PO3073, PUB068, PUB086, 
PUB112, PUB220, PUB287, PUB323, 
PUB458, PUB527, PUB567, PUB568, 
PUB583, PUB605, PUB610, PUB623, 
PUB627, PUB634, PUB654, PUB680, 
PUB693, PUB696, PUB704, PUB722


Clinical Trial ...................................... TH‑FC110, 
F‑FC233, SA‑FC332, SA‑FC348, SA‑FC400, 


TH‑PO165, TH‑PO168, TH‑PO175, 
TH‑PO186, TH‑PO201, TH‑PO345, 
TH‑PO401, TH‑PO515, TH‑PO516, 


TH‑PO849, F‑PO1067, F‑PO1095, 
F‑PO1115, F‑PO1281, F‑PO1299, F‑PO1320, 
F‑PO1321, F‑PO1354, F‑PO1356, F‑PO1357, 
F‑PO1509, F‑PO1513, F‑PO1514, F‑PO1518, 
F‑PO1550, F‑PO1585, F‑PO1600, F‑PO1670, 
F‑PO1671, F‑PO1679, F‑PO1681, F‑PO1712, 


F‑PO2034, SA‑PO2283, SA‑PO2293, 
SA‑PO2295, SA‑PO2361, SA‑PO2386, 
SA‑PO2410, SA‑PO2461, SA‑PO2462, 
SA‑PO2504, SA‑PO2662, SA‑PO2753, 
SA‑PO2755, SA‑PO2771, SA‑PO2774, 
SA‑PO2780, SA‑PO2781, SA‑PO2840, 


SA‑PO2860, PUB242, PUB246, PUB408, 
PUB468, PUB649, PUB707


Cockcroft‑Gault .......... TH‑PO229, SA‑PO2117, 
SA‑PO2319, SA‑PO2322,  


SA‑PO2788, PUB555
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Collapsing FSGS ...............TH‑FC009, F‑FC263, 
TH‑PO982, PUB622


Collapsing Glomerulopathy .............TH‑PO166, 
TH‑PO803


Collecting Ducts .............TH‑FC119, TH‑FC129, 
TH‑FC139, TH‑FC145, F‑FC247, SA‑FC463, 


SA‑FC466, TH‑PO058, TH‑PO059, 
TH‑PO583, TH‑PO584, F‑PO1136, 


F‑PO1148, F‑PO1154, F‑PO1159, F‑PO1167, 
F‑PO1176, F‑PO1179, F‑PO1190, F‑PO1668, 


SA‑PO3015, SA‑PO3130, SA‑PO3136, 
SA‑PO3138, SA‑PO3140, SA‑PO3141, 


PUB053
Complement .......................TH‑FC017, F‑FC209, 


SA‑FC390, TH‑PO121, TH‑PO576, 
TH‑PO578, TH‑PO579, TH‑PO973, 


F‑PO1410, F‑PO1966, F‑PO1971, F‑PO2074, 
SA‑PO2281, SA‑PO2282, SA‑PO2299, 
SA‑PO2300, SA‑PO2301, SA‑PO2302, 
SA‑PO2521, SA‑PO2690, SA‑PO2891, 


SA‑PO2978, SA‑PO3104, PUB029, PUB149, 
PUB152, PUB247, PUB601, PUB621, 


PUB705, PUB715
Congestive Heart Failure.................. TH‑FC110, 


SA‑FC471, TH‑PO141, TH‑PO371, 
F‑PO1270, F‑PO1274, F‑PO1456,  


PUB348, PUB675, PUB679
Coronary Artery Disease ..................TH‑FC034, 


TH‑FC084, F‑FC172, TH‑PO010, 
TH‑PO035, TH‑PO036, TH‑PO440, 
TH‑PO453, TH‑PO526, TH‑PO653, 


F‑PO1080, F‑PO1429, F‑PO1695, 
SA‑PO2137, SA‑PO2271, SA‑PO2677, 


PUB506, PUB554
Coronary Artery Stenosis .................TH‑FC033,  


F‑FC172, TH‑PO136, TH‑PO945, F‑PO1245
Coronary Calcification .....................TH‑FC030, 


TH‑FC154, TH‑FC155, F‑PO1444, 
F‑PO1459, SA‑PO2791, SA‑PO2792,  


SA‑PO2815, PUB491
Cortisol .......TH‑PO423, TH‑PO783, SA‑PO2788
Creatinine Clearance .....TH‑FC007, SA‑FC453, 


TH‑PO219, TH‑PO228, TH‑PO379, 
TH‑PO747, F‑PO1115, SA‑PO2322, 


SA‑PO2623, PUB324, PUB550, PUB694
Creatinine .......................TH‑FC004, TH‑FC006, 


TH‑FC007, TH‑FC089, TH‑FC091, 
F‑FC164, F‑FC238, F‑FC318, TH‑PO017, 


TH‑PO018, TH‑PO020, TH‑PO024, 
TH‑PO031, TH‑PO037, TH‑PO046, 
TH‑PO214, TH‑PO217, TH‑PO218, 


TH‑PO228, TH‑PO1003, TH‑PO1045, 
F‑PO1069, F‑PO1082, F‑PO1606, F‑PO1763, 


SA‑PO2304, SA‑PO2311, SA‑PO2638, 
SA‑PO3146, PUB214, PUB221, PUB234, 


PUB297, PUB556, PUB672, PUB690
Cyclic AMP .....................SA‑FC463, SA‑FC469, 


TH‑PO706, TH‑PO707, TH‑PO708, 
F‑PO1144, SA‑PO3125, PUB235


Cyclic GMP .................... TH‑PO706, TH‑PO923, 
F‑PO1185, F‑PO1628, F‑PO1706, F‑PO1721, 


SA‑PO2903, SA‑PO3130
Cyclosporine Nephrotoxicity ............TH‑FC067, 


TH‑PO084, TH‑PO208, TH‑PO962, 
TH‑PO1018, F‑PO1966, F‑PO2028, 


F‑PO2108, SA‑PO2201, SA‑PO2205, 
SA‑PO3050, SA‑PO3070, PUB304


Cyclosporine ......................................TH‑FC067, 
TH‑PO052, TH‑PO200, TH‑PO1020, 


F‑PO1930, F‑PO1940, F‑PO1988, F‑PO2037, 
SA‑PO2199, SA‑PO2829, SA‑PO3000, 
SA‑PO3063, SA‑PO3065, SA‑PO3100, 


SA‑PO3115, SA‑PO3116, PUB300, PUB612
Cystic Fibrosis ..................................SA‑PO2366
Cystic Kidney .................TH‑FC016, TH‑FC115, 


TH‑FC116, TH‑FC117, F‑FC241, TH‑PO149, 
TH‑PO690, TH‑PO697, TH‑PO705, 


F‑PO1658, F‑PO1672, F‑PO1678, F‑PO1917, 
F‑PO1918, SA‑PO2876, SA‑PO2877, 


SA‑PO2878, SA‑PO2879, SA‑PO2880, 
SA‑PO2882, SA‑PO2883, SA‑PO2885, 
SA‑PO2887, SA‑PO2900, SA‑PO2901, 


PUB016
Cytokines/Chemokines ..................... SA‑FC363, 


SA‑FC397, SA‑FC414, TH‑PO187, 
TH‑PO474, TH‑PO561, TH‑PO572, 


F‑PO1687, F‑PO1743, F‑PO1753, PUB158
Cytokines ........................................... TH‑FC113, 


F‑FC211, F‑FC212, F‑FC218, SA‑FC338, 
SA‑FC393, SA‑FC412, SA‑FC452, 


TH‑PO088, TH‑PO122, TH‑PO176, 
TH‑PO207, TH‑PO380, TH‑PO569, 
TH‑PO725, TH‑PO814, TH‑PO816, 
TH‑PO817, TH‑PO827, TH‑PO926, 


F‑PO1072, F‑PO1082, F‑PO1278, F‑PO1295, 
F‑PO1303, F‑PO1334, F‑PO1335, F‑PO1351, 
F‑PO1368, F‑PO1522, F‑PO1835, F‑PO1958, 


SA‑PO2171, SA‑PO2179, SA‑PO2247, 
SA‑PO2529, SA‑PO2540, SA‑PO2554, 
SA‑PO2557, SA‑PO2600, SA‑PO2619, 
SA‑PO2704, SA‑PO2939, SA‑PO2962, 
SA‑PO2965, SA‑PO2966, SA‑PO3094, 


SA‑PO3112, PUB058, PUB089, PUB146, 
PUB151, PUB237,  
PUB341, PUB404


Cytomegalovirus ............ TH‑PO966, F‑PO1236, 
SA‑PO3068, SA‑PO3117, PUB309,  


PUB311, PUB318
Cytoskeleton ......................................... F‑FC181, 


F‑FC268, F‑FC270, TH‑PO875, TH‑PO876, 
TH‑PO878, TH‑PO883, TH‑PO888, 
TH‑PO893, TH‑PO894, TH‑PO904, 


TH‑PO908, F‑PO1156, F‑PO1210, 
F‑PO1783, F‑PO1813, F‑PO1819, F‑PO1978, 
F‑PO1998, F‑PO2002, F‑PO2005, F‑PO2011, 


F‑PO2019, SA‑PO2156, SA‑PO2704
Daily Hemodialysis........... F‑FC178, TH‑PO124, 


TH‑PO303, TH‑PO345, TH‑PO346, 
F‑PO1425, F‑PO1441, F‑PO1496, F‑PO1497, 


F‑PO1548, SA‑PO2461, SA‑PO2462, 
SA‑PO2464, SA‑PO2471, SA‑PO2577, 


PUB349, PUB434, PUB466
Delayed Graft Function ....................TH‑FC050,  


TH‑FC071, F‑FC203, F‑FC204, TH‑PO992, 
F‑PO2058, SA‑PO3042, SA‑PO3046, 


SA‑PO3081, PUB267, PUB297, PUB299
Dementia ...F‑PO1244, SA‑PO2243, SA‑PO2471
Dent’s Disease ......................................F‑PO1172
Depression ...................... TH‑PO152, TH‑PO558,  


TH‑PO559, F‑PO1128, F‑PO1134, 
F‑PO1475, F‑PO2066, SA‑PO2439, 


SA‑PO2445, SA‑PO2473, PUB465, PUB521


Developing Kidney ...............F‑FC241, F‑FC247, 
F‑FC248, F‑FC303, SA‑FC444, SA‑FC445, 


SA‑FC446, SA‑FC447, SA‑FC450, 
SA‑FC451, SA‑FC477, TH‑PO479, 
TH‑PO662, TH‑PO663, TH‑PO664, 
TH‑PO668, TH‑PO673, TH‑PO674, 
TH‑PO677, TH‑PO678, TH‑PO680, 
TH‑PO804, TH‑PO921, F‑PO1414, 


F‑PO1415, F‑PO1416, F‑PO1650, F‑PO1909, 
F‑PO1913, F‑PO1914, F‑PO1921, F‑PO1924, 
F‑PO1927, F‑PO1928, F‑PO1930, F‑PO1932, 


F‑PO1992, F‑PO2013, SA‑PO2187, 
SA‑PO2219, SA‑PO2878, SA‑PO2882, 
SA‑PO2885, SA‑PO2894, SA‑PO2897, 
SA‑PO3010, SA‑PO3013, SA‑PO3021, 


PUB176, PUB185
Diabetes Insipidus ..........SA‑FC469, SA‑FC472, 


F‑PO1827, SA‑PO2160, SA‑PO2903, 
SA‑PO3138, SA‑PO3139, SA‑PO3140, 


SA‑PO3141, PUB515, PUB640
Diabetes Mellitus ............TH‑FC042, TH‑FC052, 


TH‑FC123, TH‑FC131, F‑FC190, F‑FC191, 
F‑FC231, F‑FC311, F‑FC315, SA‑FC482, 


TH‑PO051, TH‑PO129, TH‑PO143, 
TH‑PO154, TH‑PO339, TH‑PO349, 
TH‑PO435, TH‑PO500, TH‑PO755, 
TH‑PO757, TH‑PO768, TH‑PO769, 
TH‑PO777, TH‑PO780, TH‑PO781, 
TH‑PO782, TH‑PO972, TH‑PO979, 


TH‑PO1001, TH‑PO1005, TH‑PO1014, 
TH‑PO1036, TH‑PO1057, F‑PO1086, 


F‑PO1237, F‑PO1328, F‑PO1330, F‑PO1331, 
F‑PO1332, F‑PO1337, F‑PO1345, F‑PO1346, 
F‑PO1348, F‑PO1349, F‑PO1350, F‑PO1352, 
F‑PO1353, F‑PO1354, F‑PO1355, F‑PO1359, 


F‑PO1364, F‑PO1451, SA‑PO2141, 
SA‑PO2336, SA‑PO2384, SA‑PO2440, 
SA‑PO2916, SA‑PO2921, SA‑PO2925, 
SA‑PO2945, SA‑PO2981, SA‑PO3092, 
PUB083, PUB089, PUB115, PUB260, 
PUB636, PUB650, PUB661, PUB706


Diabetes ..............................................TH‑FC034, 
TH‑FC066, SA‑FC379, SA‑FC434, 
TH‑PO350, TH‑PO351, TH‑PO352, 
TH‑PO447, TH‑PO449, TH‑PO467, 
TH‑PO479, TH‑PO491, TH‑PO749, 
TH‑PO751, TH‑PO754, TH‑PO774, 
TH‑PO775, TH‑PO788, TH‑PO980, 


TH‑PO998, TH‑PO1000, TH‑PO1009, 
F‑PO1126, F‑PO1329, F‑PO1351, F‑PO1365, 
F‑PO1576, F‑PO1603, F‑PO1612, F‑PO1715, 
F‑PO1775, F‑PO1810, F‑PO1951, F‑PO1976, 


SA‑PO2246, SA‑PO2313, SA‑PO2610, 
SA‑PO2645, SA‑PO2743, SA‑PO2745, 


SA‑PO2931, SA‑PO2946, PUB055, PUB062, 
PUB093, PUB101, PUB110, PUB111, 
PUB116, PUB117, PUB120, PUB121, 
PUB165, PUB195, PUB261, PUB513, 


PUB630, PUB644, PUB721
Diabetic Glomerulopathy ................. SA‑FC416, 


TH‑PO750, TH‑PO752, TH‑PO756, 
TH‑PO772, SA‑PO2939, PUB109


Diabetic Glomerulosclerosis .............TH‑FC124,  
SA‑FC434, SA‑FC439, F‑PO1341, 


F‑PO1649, F‑PO1952,  
SA‑PO2913, SA‑PO2922
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Diabetic Nephropathy .......................TH‑FC008, 
TH‑FC097, TH‑FC122, TH‑FC123, 
TH‑FC125, TH‑FC126, TH‑FC128, 


TH‑FC129, TH‑FC130, F‑FC189, F‑FC227, 
F‑FC229, F‑FC230, F‑FC303, F‑FC314, 


F‑FC317, F‑FC319, SA‑FC343, SA‑FC371, 
SA‑FC416, SA‑FC436, SA‑FC437, 
SA‑FC439, SA‑FC441, SA‑FC442, 
SA‑FC443, SA‑FC473, TH‑PO043, 
TH‑PO588, TH‑PO722, TH‑PO724, 
TH‑PO747, TH‑PO748, TH‑PO758, 
TH‑PO759, TH‑PO760, TH‑PO761, 
TH‑PO763, TH‑PO764, TH‑PO765, 
TH‑PO766, TH‑PO770, TH‑PO773, 
TH‑PO776, TH‑PO778, TH‑PO779, 
TH‑PO784, TH‑PO785, TH‑PO786, 
TH‑PO787, TH‑PO790, TH‑PO791, 
TH‑PO792, TH‑PO794, TH‑PO880, 


TH‑PO896, F‑PO1193, F‑PO1327, 
F‑PO1334, F‑PO1335, F‑PO1336, F‑PO1343, 
F‑PO1344, F‑PO1350, F‑PO1356, F‑PO1357, 
F‑PO1358, F‑PO1359, F‑PO1360, F‑PO1361, 
F‑PO1362, F‑PO1363, F‑PO1390, F‑PO1395, 
F‑PO1397, F‑PO1398, F‑PO1401, F‑PO1402, 
F‑PO1403, F‑PO1639, F‑PO1755, F‑PO1934, 


F‑PO1991, SA‑PO2145, SA‑PO2182, 
SA‑PO2252, SA‑PO2371, SA‑PO2385, 
SA‑PO2387, SA‑PO2388, SA‑PO2393, 
SA‑PO2696, SA‑PO2742, SA‑PO2910, 
SA‑PO2911, SA‑PO2912, SA‑PO2913, 
SA‑PO2914, SA‑PO2915, SA‑PO2916, 
SA‑PO2917, SA‑PO2918, SA‑PO2919, 
SA‑PO2920, SA‑PO2924, SA‑PO2926, 
SA‑PO2927, SA‑PO2928, SA‑PO2930, 
SA‑PO2931, SA‑PO2932, SA‑PO2934, 
SA‑PO2936, SA‑PO2940, SA‑PO2942, 
SA‑PO2943, SA‑PO2944, SA‑PO2945, 
SA‑PO2947, SA‑PO2948, SA‑PO2950, 


SA‑PO2982, PUB044, PUB055, PUB056, 
PUB113, PUB114, PUB115, PUB117, 
PUB118, PUB122, PUB153, PUB163, 


PUB205, PUB643, PUB706
Dialysis Access .................. F‑FC296, TH‑PO401, 


F‑PO1494, F‑PO1536, F‑PO1552, F‑PO1579, 
F‑PO1585, SA‑PO2459, SA‑PO2477, 


SA‑PO2480, SA‑PO2504, SA‑PO2506, 
SA‑PO2507, SA‑PO2511, SA‑PO2629, 


SA‑PO2635, PUB350, PUB355, PUB356, 
PUB357, PUB368, PUB371, PUB372, 
PUB374, PUB375, PUB379, PUB380, 


PUB386, PUB720
Dialysis Outcomes ..........TH‑FC036, TH‑FC075, 


TH‑FC081, TH‑FC105, F‑FC176, F‑FC198, 
SA‑FC322, TH‑PO159, TH‑PO284, 
TH‑PO298, TH‑PO304, TH‑PO320, 
TH‑PO321, TH‑PO324, TH‑PO332, 
TH‑PO347, TH‑PO349, TH‑PO360, 
TH‑PO365, TH‑PO371, TH‑PO384, 
TH‑PO443, TH‑PO557, F‑PO1431, 


F‑PO1441, F‑PO1487, F‑PO1492, F‑PO1493, 
F‑PO1499, F‑PO1504, F‑PO1517, F‑PO1532, 
F‑PO1535, F‑PO1536, F‑PO1542, F‑PO1543, 
F‑PO1545, F‑PO1551, F‑PO1559, F‑PO1570, 


F‑PO1854, SA‑PO2124, SA‑PO2423, 
SA‑PO2445, SA‑PO2452, SA‑PO2459, 
SA‑PO2464, SA‑PO2474, SA‑PO2481, 
SA‑PO2494, SA‑PO2511, SA‑PO2547, 
SA‑PO2621, SA‑PO2624, SA‑PO2626, 
SA‑PO2629, SA‑PO2795, SA‑PO2814, 


SA‑PO2855, SA‑PO2862, PUB350, PUB352, 
PUB368, PUB371, PUB372, PUB381,


 Dialysis Outcomes (continued)............PUB433, 
PUB435, PUB443, PUB447, PUB452, 
PUB454, PUB459, PUB460, PUB466, 
PUB467, PUB469, PUB470, PUB471, 


PUB564
Dialysis Related Amyloidosis .........SA‑PO2466, 


SA‑PO2957, PUB538
Dialysis Volume ............. TH‑PO392, TH‑PO394, 


TH‑PO395, TH‑PO397, TH‑PO408, 
F‑PO1558, SA‑PO2132, SA‑PO2474, 


SA‑PO2646, PUB334, PUB337
Dialysis Withholding .........................TH‑PO459,  


SA‑PO2147, PUB351
Dialysis ...............................................TH‑FC077, 


TH‑FC108, TH‑FC111, F‑FC170, F‑FC192, 
F‑FC226, SA‑FC322, SA‑FC324, SA‑FC346, 


SA‑FC347, SA‑FC386, SA‑FC460, 
TH‑PO245, TH‑PO247, TH‑PO252, 
TH‑PO262, TH‑PO271, TH‑PO272, 
TH‑PO281, TH‑PO311, TH‑PO314, 
TH‑PO328, TH‑PO330, TH‑PO336, 
TH‑PO352, TH‑PO361, TH‑PO367, 
TH‑PO377, TH‑PO378, TH‑PO379, 
TH‑PO384, TH‑PO386, TH‑PO396, 
TH‑PO400, TH‑PO402, TH‑PO403, 
TH‑PO448, TH‑PO461, TH‑PO469, 
TH‑PO546, TH‑PO558, TH‑PO603, 


TH‑PO636, F‑PO1083, F‑PO1258, 
F‑PO1329, F‑PO1422, F‑PO1434, F‑PO1453, 
F‑PO1460, F‑PO1471, F‑PO1476, F‑PO1477, 
F‑PO1478, F‑PO1481, F‑PO1484, F‑PO1498, 
F‑PO1514, F‑PO1519, F‑PO1525, F‑PO1529, 
F‑PO1538, F‑PO1539, F‑PO1541, F‑PO1557, 
F‑PO1580, F‑PO1581, F‑PO1701, F‑PO1883, 


F‑PO2063, SA‑PO2113, SA‑PO2118, 
SA‑PO2121, SA‑PO2123, SA‑PO2125, 
SA‑PO2126, SA‑PO2130, SA‑PO2132, 
SA‑PO2134, SA‑PO2146, SA‑PO2147, 
SA‑PO2241, SA‑PO2390, SA‑PO2401, 
SA‑PO2434, SA‑PO2436, SA‑PO2443, 
SA‑PO2444, SA‑PO2446, SA‑PO2448, 
SA‑PO2451, SA‑PO2463, SA‑PO2473, 
SA‑PO2478, SA‑PO2518, SA‑PO2523, 
SA‑PO2530, SA‑PO2575, SA‑PO2590, 
SA‑PO2607, SA‑PO2608, SA‑PO2619, 
SA‑PO2620, SA‑PO2648, SA‑PO2649, 
SA‑PO2793, SA‑PO2796, SA‑PO2835, 


SA‑PO2853, SA‑PO2954, PUB074, PUB255, 
PUB301, PUB326, PUB332, PUB333, 
PUB342, PUB354, PUB360, PUB366, 
PUB371, PUB372, PUB390, PUB392, 
PUB400, PUB406, PUB415, PUB419, 
PUB427, PUB432, PUB438, PUB439, 
PUB440, PUB441, PUB442, PUB443, 
PUB453, PUB456, PUB463, PUB476, 
PUB480, PUB494, PUB503, PUB524, 
PUB540, PUB567, PUB572, PUB575, 
PUB644, PUB671, PUB701, PUB716, 


PUB723
Distal Tubule ...................TH‑FC144, TH‑FC145, 


F‑FC251, F‑FC276, F‑FC284, TH‑PO060, 
TH‑PO070, TH‑PO598, TH‑PO600, 


F‑PO1147, F‑PO1162, F‑PO1163, F‑PO1188, 
F‑PO1970, SA‑PO3136


Diuretics ................................F‑FC278, F‑FC281, 
F‑FC284, SA‑FC432, SA‑FC478, F‑PO1344, 


SA‑PO2116, SA‑PO2833, SA‑PO2851, 
PUB070, PUB133, PUB565, PUB699


Drug Excretion ................ F‑PO1538, F‑PO1540, 
SA‑PO2147, SA‑PO2348, SA‑PO2644


Drug Interactions .......... TH‑PO080, TH‑PO441, 
TH‑PO955, F‑PO2035, SA‑PO2238, 


SA‑PO2446, PUB257, PUB699
Drug Metabolism ........... TH‑PO087, F‑PO1562, 


SA‑PO2114, SA‑PO2232, SA‑PO2249, 
SA‑PO2350, SA‑PO3116, PUB238,  


PUB351, PUB410, PUB708
Drug Nephrotoxicity .........TH‑FC027, F‑FC235, 


TH‑PO042, TH‑PO135, TH‑PO163, 
TH‑PO941, TH‑PO942, TH‑PO953, 


F‑PO1342, F‑PO1383, F‑PO1694, F‑PO1805, 
F‑PO1959, SA‑PO2114, SA‑PO2116, 


SA‑PO2203, SA‑PO2204, SA‑PO2291, 
SA‑PO2362, SA‑PO2370, SA‑PO2724, 
SA‑PO2725, SA‑PO2742, SA‑PO2997, 


SA‑PO2999, PUB159, PUB160, PUB226, 
PUB463, PUB670, PUB678, PUB683, 


PUB685, PUB687, PUB693
Drug Transporter .......... TH‑PO736, TH‑PO739, 


TH‑PO743, F‑PO1541, SA‑PO2713
Dyslipidemia ................... TH‑PO094, F‑PO1399, 


SA‑PO2770, PUB026,  
PUB123, PUB229, PUB436


Echocardiography ........... F‑PO1420, F‑PO1422, 
F‑PO1428, F‑PO1432, F‑PO1433, F‑PO1434, 


SA‑PO2530, PUB439, PUB447, PUB457
Economic Analysis ........... F‑FC197, TH‑PO433, 


TH‑PO437, TH‑PO450, TH‑PO456, 
TH‑PO462, TH‑PO659, TH‑PO1037, 


F‑PO1110, F‑PO1479, F‑PO2027, 
SA‑PO2256, SA‑PO2476, SA‑PO2481, 


SA‑PO2483, SA‑PO2485, PUB592, PUB595, 
PUB596


Economic Impact ..............F‑FC195, SA‑FC347, 
TH‑PO266, TH‑PO335, TH‑PO355, 
TH‑PO402, TH‑PO439, TH‑PO454, 


TH‑PO1039, SA‑PO3087, PUB564, PUB578, 
PUB581


Electrolytes .................... TH‑PO069, TH‑PO311,  
TH‑PO391, TH‑PO406, TH‑PO605, 


F‑PO1168, F‑PO1367, F‑PO1371, F‑PO1375, 
F‑PO1376, F‑PO1383, F‑PO1386, F‑PO1436, 


F‑PO1488, SA‑PO2159, SA‑PO2682, 
PUB528, PUB636, PUB642


Electron Microscopy ......SA‑FC436, TH‑PO867, 
TH‑PO868, TH‑PO1052, F‑PO1898, 


SA‑PO2773, SA‑PO2977, PUB033, PUB211
Electrophysiology ..............................TH‑PO061, 


TH‑PO077, TH‑PO733, F‑PO1158, 
F‑PO1169, F‑PO1191, F‑PO1233, F‑PO1419, 
F‑PO1762, F‑PO1797, SA‑PO2721, PUB022, 


PUB125, PUB157, PUB425
ENaC ...........TH‑FC055, TH‑FC056, TH‑PO050, 


TH‑PO053, TH‑PO054, TH‑PO058, 
TH‑PO062, TH‑PO068, TH‑PO077, 
F‑PO1169, F‑PO1181, SA‑PO3135


End Stage Kidney Disease ................TH‑FC106,  
TH‑PO213, TH‑PO234, TH‑PO461, 
TH‑PO567, TH‑PO636, F‑PO1393, 


F‑PO1614, F‑PO1615, F‑PO2039, 
SA‑PO2456, SA‑PO2503, SA‑PO2558, 
SA‑PO2666, SA‑PO2858, SA‑PO2938, 


PUB363, PUB387, PUB428
Endocytosis ........................................TH‑FC134, 


SA‑FC418, F‑PO1137, F‑PO1149, F‑PO1984, 
SA‑PO2152, SA‑PO2158, SA‑PO2843


Endoplasmic Reticulum....................TH‑PO120,  
F‑PO1792, PUB199







J Am Soc Nephrol 20: 2009


1056A


Endothelial Cells .................................. F‑FC177,  
SA‑FC437, SA‑FC475, TH‑PO093, 
TH‑PO112, TH‑PO115, TH‑PO117, 
TH‑PO399, TH‑PO472, TH‑PO487, 
TH‑PO504, TH‑PO730, TH‑PO731, 
TH‑PO818, TH‑PO931, F‑PO1304, 


F‑PO1729, F‑PO1751, F‑PO1752, F‑PO1759, 
F‑PO1837, F‑PO1838, F‑PO1843, F‑PO1844, 
F‑PO1847, F‑PO1908, F‑PO1940, F‑PO2003, 
SA‑PO2429, SA‑PO2910, PUB043, PUB060, 


PUB164, PUB233, PUB385, PUB698
Endothelial Dysfunction ...TH‑FC039, F‑FC303, 


TH‑PO113, TH‑PO477, TH‑PO482, 
TH‑PO489, TH‑PO504, TH‑PO522, 
TH‑PO574, TH‑PO716, TH‑PO867, 


F‑PO1247, F‑PO1298, F‑PO1564, F‑PO1576, 
F‑PO1690, F‑PO1696, F‑PO1697, F‑PO1737, 
F‑PO1741, F‑PO1761, F‑PO1911, F‑PO2107, 


SA‑PO2426, SA‑PO2561, SA‑PO2653, 
SA‑PO2658, SA‑PO2659, SA‑PO2701, 
PUB065, PUB073, PUB092, PUB498, 


PUB705
Endothelium ......................................... F‑FC217, 


 F‑FC311, TH‑PO506, TH‑PO696, 
F‑PO1223, F‑PO1686, SA‑PO2186, 
SA‑PO2690, SA‑PO3012, PUB314


Endothelium‑Derived Hyperpolarizing 
Factor ..................................................... F‑FC307
End‑Stage Renal Disease ..................TH‑FC035, 


TH‑FC036, F‑FC190, F‑FC191, F‑FC197, 
F‑FC231, F‑FC296, F‑FC318, TH‑PO001, 


TH‑PO159, TH‑PO178, TH‑PO182, 
TH‑PO265, TH‑PO279, TH‑PO287, 
TH‑PO313, TH‑PO319, TH‑PO328, 
TH‑PO333, TH‑PO337, TH‑PO350, 
TH‑PO384, TH‑PO393, TH‑PO399, 
TH‑PO430, TH‑PO448, TH‑PO458, 


TH‑PO527, F‑PO1094, F‑PO1110, 
F‑PO1361, F‑PO1388, F‑PO1390, F‑PO1391, 
F‑PO1398, F‑PO1432, F‑PO1446, F‑PO1461, 
F‑PO1470, F‑PO1474, F‑PO1479, F‑PO1488, 
F‑PO1583, F‑PO1600, F‑PO1686, F‑PO1696, 


F‑PO1884, SA‑PO2197, SA‑PO2227, 
SA‑PO2317, SA‑PO2349, SA‑PO2433, 
SA‑PO2453, SA‑PO2481, SA‑PO2485, 
SA‑PO2495, SA‑PO2499, SA‑PO2560, 
SA‑PO2608, SA‑PO2794, SA‑PO2810, 


SA‑PO2892, SA‑PO3043, PUB094, PUB156, 
PUB336, PUB353, PUB361, PUB375, 
PUB376, PUB384, PUB395, PUB403, 
PUB468, PUB533, PUB538, PUB539, 
PUB545, PUB561, PUB575, PUB580, 


PUB617
Epidemiology and Outcomes ...........TH‑FC002, 


TH‑FC003, TH‑FC080, TH‑FC083, 
TH‑FC085, TH‑FC088, TH‑FC089, 


TH‑FC090, TH‑FC102, F‑FC169, F‑FC176, 
F‑FC196, F‑FC198, F‑FC199, SA‑FC339, 


SA‑FC342, SA‑FC382, TH‑PO001, 
TH‑PO004, TH‑PO005, TH‑PO012, 
TH‑PO015, TH‑PO026, TH‑PO030, 
TH‑PO033, TH‑PO034, TH‑PO045, 
TH‑PO142, TH‑PO169, TH‑PO223, 
TH‑PO257, TH‑PO298, TH‑PO304, 
TH‑PO308, TH‑PO314, TH‑PO323, 
TH‑PO334, TH‑PO335, TH‑PO344, 
TH‑PO347, TH‑PO356, TH‑PO362, 
TH‑PO432, TH‑PO436, TH‑PO455, 
TH‑PO458, TH‑PO459, TH‑PO465, 
TH‑PO471, TH‑PO526, TH‑PO546, 
TH‑PO551, TH‑PO556, TH‑PO557, 


Epidemiology and Outcomes (continued) ..........
TH‑PO560, TH‑PO658, TH‑PO1026, 
TH‑PO1027, TH‑PO1052, F‑PO1067, 


F‑PO1087, F‑PO1104, F‑PO1114, F‑PO1115, 
F‑PO1127, F‑PO1134, F‑PO1299, F‑PO1305, 
F‑PO1339, F‑PO1383, F‑PO1466, F‑PO1501, 
F‑PO1510, F‑PO1542, F‑PO1596, F‑PO1601, 
F‑PO1605, F‑PO1611, F‑PO1616, F‑PO1618, 
F‑PO1619, F‑PO1849, F‑PO2038, F‑PO2049, 


F‑PO2052, F‑PO2053, SA‑PO2126, 
SA‑PO2258, SA‑PO2319, SA‑PO2320, 
SA‑PO2333, SA‑PO2360, SA‑PO2367, 
SA‑PO2441, SA‑PO2462, SA‑PO2482, 
SA‑PO2618, SA‑PO2682, SA‑PO2739, 
SA‑PO2746, SA‑PO2758, SA‑PO2761, 
SA‑PO2765, SA‑PO3103, SA‑PO3108, 
PUB260, PUB456, PUB458, PUB540, 
PUB581, PUB656, PUB663, PUB667, 


PUB695, PUB725
Epidemiology .....................................TH‑FC030,  


TH‑FC037, F‑FC189, F‑FC190, F‑FC191, 
F‑FC193, SA‑FC324, SA‑FC347, SA‑FC458, 


TH‑PO016, TH‑PO019, TH‑PO038, 
TH‑PO144, TH‑PO164, TH‑PO211, 
TH‑PO215, TH‑PO225, TH‑PO231, 
TH‑PO232, TH‑PO306, TH‑PO307, 
TH‑PO328, TH‑PO336, TH‑PO337, 
TH‑PO350, TH‑PO351, TH‑PO352, 
TH‑PO364, TH‑PO441, TH‑PO457, 
TH‑PO463, TH‑PO464, TH‑PO468, 
TH‑PO533, TH‑PO543, TH‑PO553, 
TH‑PO554, TH‑PO607, F‑PO1121, 


F‑PO1126, F‑PO1129, F‑PO1133, F‑PO1238, 
F‑PO1251, F‑PO1342, F‑PO1394, F‑PO1458, 
F‑PO1467, F‑PO1478, F‑PO1491, F‑PO1606, 
F‑PO1607, F‑PO1609, F‑PO1610, F‑PO1613, 


F‑PO1692, F‑PO1903, F‑PO2072, 
SA‑PO2239, SA‑PO2264, SA‑PO2273, 
SA‑PO2277, SA‑PO2305, SA‑PO2306, 
SA‑PO2307, SA‑PO2308, SA‑PO2309, 
SA‑PO2310, SA‑PO2311, SA‑PO2314, 
SA‑PO2323, SA‑PO2326, SA‑PO2330, 
SA‑PO2331, SA‑PO2357, SA‑PO2358, 
SA‑PO2447, SA‑PO2451, SA‑PO2453, 
SA‑PO2475, SA‑PO2478, SA‑PO2681, 
SA‑PO2752, SA‑PO2756, SA‑PO2757, 
SA‑PO2775, SA‑PO2777, SA‑PO2819, 
SA‑PO3055, SA‑PO3080, SA‑PO3091, 
PUB320, PUB353, PUB412, PUB475, 
PUB478, PUB548, PUB549, PUB552, 
PUB553, PUB554, PUB584, PUB589, 
PUB591, PUB620, PUB630, PUB697


Epidermal Growth Factor ................TH‑FC131,  
F‑FC247, TH‑PO067, TH‑PO720, 


TH‑PO918, F‑PO1923, SA‑PO2175
Epithelial Mesenchymal Transdifferentiation ...


TH‑FC095, TH‑FC101, F‑FC288, SA‑FC373, 
SA‑FC374, SA‑FC442, SA‑FC450, 
SA‑FC461, TH‑PO081, TH‑PO409, 
TH‑PO429, TH‑PO590, TH‑PO726, 


TH‑PO798, F‑PO1172, F‑PO1234, 
F‑PO1564, F‑PO1621, F‑PO1622, F‑PO1623, 
F‑PO1630, F‑PO1635, F‑PO1641, F‑PO1821, 
F‑PO1840, F‑PO1908, F‑PO1909, F‑PO1941, 


F‑PO1963, F‑PO2089, SA‑PO2149, 
SA‑PO2225, SA‑PO2955, SA‑PO3102, 
PUB039, PUB109, PUB173, PUB189, 


PUB192, PUB198, PUB199
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TH‑PO277, TH‑PO278, TH‑PO285, 
TH‑PO286, TH‑PO294, TH‑PO299, 
TH‑PO305, TH‑PO339, TH‑PO363, 
TH‑PO364, TH‑PO368, TH‑PO393, 
TH‑PO400, TH‑PO401, TH‑PO408, 


F‑PO1097, F‑PO1268, F‑PO1272, F‑PO1435, 
F‑PO1443, F‑PO1444, F‑PO1456, F‑PO1468, 
F‑PO1469, F‑PO1472, F‑PO1489, F‑PO1510, 
F‑PO1533, F‑PO1546, F‑PO1570, F‑PO1860, 


F‑PO1864, F‑PO1875, SA‑PO2439, 
SA‑PO2440, SA‑PO2496, SA‑PO2521, 
SA‑PO2553, SA‑PO2571, SA‑PO2597, 
SA‑PO2599, SA‑PO2611, SA‑PO2791, 
SA‑PO2792, SA‑PO2812, SA‑PO2819, 


SA‑PO3090, PUB038, PUB322, PUB327, 
PUB359, PUB398, PUB405, PUB417, 
PUB429, PUB451, PUB511, PUB559, 


PUB564, PUB700
Hemodialysis ...................TH‑FC073, TH‑FC074, 


 TH‑FC076, TH‑FC078, TH‑FC103, 
TH‑FC109, TH‑FC154, F‑FC177, F‑FC296, 


SA‑FC321, SA‑FC328, SA‑FC329, 
SA‑FC384, SA‑FC458, TH‑PO006, 
TH‑PO027, TH‑PO034, TH‑PO132, 
TH‑PO150, TH‑PO152, TH‑PO236, 
TH‑PO242, TH‑PO255, TH‑PO259, 
TH‑PO260, TH‑PO261, TH‑PO267, 
TH‑PO275, TH‑PO283, TH‑PO288, 
TH‑PO289, TH‑PO290, TH‑PO291, 
TH‑PO292, TH‑PO293, TH‑PO296, 
TH‑PO297, TH‑PO300, TH‑PO307, 
TH‑PO310, TH‑PO316, TH‑PO321, 
TH‑PO323, TH‑PO324, TH‑PO326, 
TH‑PO338, TH‑PO339, TH‑PO343, 
TH‑PO344, TH‑PO349, TH‑PO354, 
TH‑PO357, TH‑PO359, TH‑PO362, 
TH‑PO382, TH‑PO383, TH‑PO385, 
TH‑PO387, TH‑PO389, TH‑PO391, 
TH‑PO394, TH‑PO395, TH‑PO398, 
TH‑PO399, TH‑PO404, TH‑PO405, 
TH‑PO406, TH‑PO407, TH‑PO430, 
TH‑PO433, TH‑PO442, TH‑PO444, 
TH‑PO464, TH‑PO635, F‑PO1099, 


F‑PO1106, F‑PO1108, F‑PO1114, F‑PO1135, 
F‑PO1247, F‑PO1348, F‑PO1355, F‑PO1420, 
F‑PO1421, F‑PO1423, F‑PO1426, F‑PO1427, 
F‑PO1429, F‑PO1448, F‑PO1452, F‑PO1457, 
F‑PO1459, F‑PO1462, F‑PO1479, F‑PO1480, 
F‑PO1482, F‑PO1483, F‑PO1490, F‑PO1495, 
F‑PO1500, F‑PO1516, F‑PO1518, F‑PO1520, 
F‑PO1522, F‑PO1525, F‑PO1526, F‑PO1527, 
F‑PO1528, F‑PO1531, F‑PO1532, F‑PO1534, 
F‑PO1537, F‑PO1540, F‑PO1544, F‑PO1549, 
F‑PO1550, F‑PO1551, F‑PO1552, F‑PO1554, 
F‑PO1558, F‑PO1560, F‑PO1561, F‑PO1575, 
F‑PO1583, F‑PO1589, F‑PO1598, F‑PO1856, 
F‑PO1857, F‑PO1892, F‑PO1897, F‑PO1904, 


F‑PO2053, F‑PO2110.5, SA‑PO2122, 
SA‑PO2127, SA‑PO2137, SA‑PO2148, 
SA‑PO2232, SA‑PO2267, SA‑PO2348, 
SA‑PO2353, SA‑PO2405, SA‑PO2407, 
SA‑PO2408, SA‑PO2411, SA‑PO2412,
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 Hemodialysis (continued) ..............SA‑PO2413, 
SA‑PO2414, SA‑PO2415, SA‑PO2416, 
SA‑PO2417, SA‑PO2419, SA‑PO2420, 
SA‑PO2441, SA‑PO2447, SA‑PO2450, 
SA‑PO2452, SA‑PO2456, SA‑PO2472, 
SA‑PO2483, SA‑PO2487, SA‑PO2488, 
SA‑PO2495, SA‑PO2505, SA‑PO2508, 
SA‑PO2513, SA‑PO2527, SA‑PO2528, 
SA‑PO2529, SA‑PO2542, SA‑PO2544, 
SA‑PO2550, SA‑PO2551, SA‑PO2554, 
SA‑PO2556, SA‑PO2564, SA‑PO2578, 
SA‑PO2582, SA‑PO2585, SA‑PO2589, 
SA‑PO2593, SA‑PO2594, SA‑PO2596, 
SA‑PO2609, SA‑PO2612, SA‑PO2672, 
SA‑PO2804, SA‑PO2805, SA‑PO2808, 
SA‑PO2811, SA‑PO2817, SA‑PO2825, 


SA‑PO2856, PUB082, PUB083, PUB094, 
PUB292, PUB293, PUB324, PUB325, 
PUB327, PUB328, PUB329, PUB330, 
PUB331, PUB333, PUB336, PUB337, 
PUB338, PUB341, PUB345, PUB346, 
PUB351, PUB362, PUB363, PUB367, 
PUB369, PUB389, PUB394, PUB396, 
PUB402, PUB403, PUB404, PUB408, 
PUB409, PUB414, PUB418, PUB423, 
PUB430, PUB431, PUB444, PUB449, 
PUB454, PUB455, PUB457, PUB459, 
PUB460, PUB461, PUB462, PUB464, 
PUB465, PUB466, PUB468, PUB486, 
PUB492, PUB521, PUB537, PUB538, 
PUB594, PUB597, PUB598, PUB676


Hemodynamics and Vascular Regulation ..........
TH‑PO109, TH‑PO150, TH‑PO495, 


F‑PO1427, F‑PO1454, F‑PO1534, F‑PO1565, 
F‑PO1566, F‑PO1590, F‑PO1707, F‑PO1713, 


F‑PO1715, F‑PO1716, F‑PO1723, 
SA‑PO2443, SA‑PO2657, SA‑PO2672, 


SA‑PO2679, PUB086, PUB088, PUB331, 
PUB334, PUB442


Hemoglobin .....................TH‑FC077, SA‑FC403, 
TH‑PO126, TH‑PO251, TH‑PO260, 
TH‑PO263, TH‑PO264, TH‑PO267, 
TH‑PO270, TH‑PO277, F‑PO1088, 


F‑PO1089, F‑PO1094, F‑PO1098, F‑PO1266, 
SA‑PO2262, SA‑PO2413, SA‑PO2414, 
SA‑PO2415, SA‑PO2417, SA‑PO2421, 


SA‑PO2424, PUB407, PUB417, PUB467, 
PUB514, PUB519


Hemolytic Uremic Syndrome .............. F‑FC264, 
SA‑FC390, TH‑PO028, TH‑PO193, 
TH‑PO846, F‑PO1966, F‑PO2074, 


SA‑PO2298, SA‑PO2299, SA‑PO2300, 
SA‑PO2301, SA‑PO2302, SA‑PO2690, 


PUB247, PUB705, PUB715
Hemoperfusion .......................................PUB681
Henoch‑Schonlein Purpura ..............TH‑PO175, 


TH‑PO185, F‑PO1408, PUB148
Hepatitis ..... TH‑PO276, TH‑PO367, TH‑PO368, 


TH‑PO1044, F‑PO1317, F‑PO1482, 
F‑PO1484, SA‑PO2260, SA‑PO2452, 


SA‑PO2454, PUB142, PUB211, PUB212, 
PUB453, PUB464, PUB517, PUB688, 


PUB702
Heymann Nephritis ............. F‑PO1200, PUB166
Histopathology...................TH‑FC001, F‑FC297, 


TH‑PO182, TH‑PO192, TH‑PO807, 
TH‑PO971, TH‑PO1051, F‑PO1277, 
F‑PO1793, F‑PO1944, SA‑PO2233, 


SA‑PO2813, SA‑PO2817, SA‑PO2839, 
PUB113, PUB177, PUB217


HIV Nephropathy .............................TH‑FC009, 
TH‑FC023, F‑FC290, SA‑FC376, TH‑PO149, 


TH‑PO366, TH‑PO592, TH‑PO721, 
TH‑PO726, TH‑PO808, TH‑PO1044, 


F‑PO1199, F‑PO1210, F‑PO1389, F‑PO1772, 
F‑PO1959, F‑PO1961, F‑PO1963, F‑PO1974, 


F‑PO1984, F‑PO2025, SA‑PO2782, 
SA‑PO3089, PUB168, PUB651


HOMA‑IR ...........................TH‑PO542, PUB395
Homocysteine ...................... SA‑FC343, PUB399
Hospitalization............... TH‑FC110, TH‑PO039,  


TH‑PO346, F‑PO1235, F‑PO1256, 
F‑PO1367, F‑PO1494, SA‑PO2129, 


SA‑PO2467, SA‑PO2494, PUB416, PUB451
Human Genetics ............ TH‑FC120, TH‑PO820, 


F‑PO1096, F‑PO1391, F‑PO1393, F‑PO1404, 
F‑PO1408, F‑PO1417, SA‑PO2849, PUB213


Hyaluronidase...................................SA‑PO2710
Hypercalciuria .............. F‑PO1412, SA‑PO2834, 


SA‑PO2847, PUB484
Hypercholesterolemia ........................TH‑PO435
Hyperfiltration ............... TH‑PO512, TH‑PO777, 


F‑PO1673, F‑PO1713, F‑PO1717,  
F‑PO2004, SA‑PO2929


Hyperglycemia ............... TH‑PO154, TH‑PO321, 
TH‑PO378, TH‑PO753, TH‑PO757, 
TH‑PO772, TH‑PO979, F‑PO1459, 
F‑PO1639, F‑PO1952, SA‑PO2625, 


SA‑PO2949, SA‑PO3055,  
PUB089, PUB107, PUB633


Hypernatremia ....... PUB638, PUB640, PUB641
Hyperparathyroidism .......F‑FC219, SA‑FC421, 


TH‑PO358, TH‑PO635, TH‑PO643, 
TH‑PO648, TH‑PO976, TH‑PO994, 


F‑PO1855, F‑PO1870, F‑PO1888, F‑PO1898, 
F‑PO1904, F‑PO2071, SA‑PO2236, 


SA‑PO2249, SA‑PO2801, SA‑PO2820, 
SA‑PO2821, PUB253, PUB282, PUB476, 


PUB477, PUB490, PUB499,  
PUB503, PUB504


Hyperphosphatemia ......... F‑FC253, TH‑PO301, 
TH‑PO407, TH‑PO615, F‑PO1108, 


F‑PO1110, F‑PO1111, F‑PO1112, F‑PO1853, 
F‑PO1861, F‑PO1863, F‑PO1865, F‑PO1870, 


F‑PO1891, SA‑PO2560, SA‑PO2801, 
SA‑PO2857, PUB474, PUB489, PUB493, 


PUB497, PUB573, PUB576, PUB652
Hypertension .....................................TH‑FC010, 


TH‑FC035, TH‑FC036, TH‑FC037, 
TH‑FC039, TH‑FC040, TH‑FC041, 
TH‑FC042, TH‑FC043, TH‑FC044, 


TH‑FC122, F‑FC170, F‑FC171, F‑FC198, 
F‑FC199, F‑FC277, F‑FC279, F‑FC280, 
F‑FC284, F‑FC293, F‑FC309, F‑FC312, 


F‑FC313, SA‑FC429, SA‑FC431, SA‑FC433, 
SA‑FC475, SA‑FC477, TH‑PO053, 
TH‑PO109, TH‑PO343, TH‑PO447, 
TH‑PO465, TH‑PO475, TH‑PO476, 
TH‑PO479, TH‑PO481, TH‑PO484, 
TH‑PO485, TH‑PO488, TH‑PO489, 
TH‑PO491, TH‑PO492, TH‑PO493, 
TH‑PO494, TH‑PO497, TH‑PO498, 
TH‑PO502, TH‑PO503, TH‑PO506, 
TH‑PO511, TH‑PO512, TH‑PO513, 
TH‑PO537, TH‑PO580, TH‑PO603, 
TH‑PO696, TH‑PO749, TH‑PO858, 


TH‑PO993, TH‑PO1027, TH‑PO1054, 
F‑PO1121, F‑PO1125, F‑PO1174, F‑PO1190, 
F‑PO1249, F‑PO1260, F‑PO1333, F‑PO1371,


 Hypertension (continued) ................  F‑PO1423, 
F‑PO1424, F‑PO1481, F‑PO1665, F‑PO1699, 
F‑PO1706, F‑PO1707, F‑PO1708, F‑PO1714, 
F‑PO1715, F‑PO1722, F‑PO1810, F‑PO1950, 


F‑PO1956, F‑PO2110.5, SA‑PO2144, 
SA‑PO2159, SA‑PO2188, SA‑PO2190, 
SA‑PO2193, SA‑PO2233, SA‑PO2265, 
SA‑PO2266, SA‑PO2270, SA‑PO2276, 
SA‑PO2335, SA‑PO2337, SA‑PO2339, 
SA‑PO2340, SA‑PO2344, SA‑PO2360, 
SA‑PO2409, SA‑PO2457, SA‑PO2461, 
SA‑PO2653, SA‑PO2654, SA‑PO2655, 
SA‑PO2657, SA‑PO2658, SA‑PO2661, 
SA‑PO2666,  SA‑PO2669, SA‑PO2671, 
SA‑PO2673, SA‑PO2674, SA‑PO2675, 
SA‑PO2678, SA‑PO2681, SA‑PO2683, 
SA‑PO2684, SA‑PO2685, SA‑PO2686, 
SA‑PO2745, SA‑PO2763, SA‑PO2786, 


SA‑PO2832, SA‑PO3128, PUB006, PUB016, 
PUB053, PUB063, PUB068, PUB069, 
PUB072, PUB074, PUB075, PUB076, 
PUB078, PUB079, PUB081, PUB082, 
PUB085, PUB096, PUB123, PUB137, 
PUB177, PUB300, PUB425, PUB498, 
PUB584, PUB599, PUB615, PUB629, 


PUB722
Hypertrophy ..................... F‑FC312, TH‑PO096,  


TH‑PO621, TH‑PO723, TH‑PO766, 
TH‑PO782, F‑PO1833, SA‑PO2912, 


SA‑PO2936, PUB194, PUB435
Hypoalbuminemia ...... SA‑PO2595, SA‑PO2613
Hypokalemia .................. TH‑FC141, TH‑PO065,  


TH‑PO547, F‑PO1148, F‑PO1154, 
F‑PO1166, F‑PO1369, F‑PO1372, F‑PO1384, 


SA‑PO2689, PUB235, PUB441, PUB639
Hyponatremia ....................................TH‑PO069, 


TH‑PO075, TH‑PO292, TH‑PO392, 
F‑PO1373, F‑PO1376, F‑PO1377, F‑PO1379, 


F‑PO1380, F‑PO1381, PUB235, PUB635, 
PUB639, PUB642


Hypotension .................... TH‑PO325, F‑PO1438, 
SA‑PO2120, PUB322,  


PUB327, PUB338, PUB449, PUB699
Hypoxia ...........................TH‑FC015, TH‑FC016, 


F‑FC184, SA‑FC403, SA‑FC411, TH‑PO709, 
F‑PO1130, F‑PO1219, F‑PO1382, F‑PO1710, 
F‑PO1731, F‑PO1739, F‑PO1765, F‑PO1779, 
F‑PO1909, F‑PO1949, F‑PO1967, F‑PO1987, 


F‑PO2000, F‑PO2002, SA‑PO2168, 
SA‑PO2708, SA‑PO2711, SA‑PO2935, 


PUB100, PUB202, PUB677
ICD‑9‑CM Codes .......... TH‑PO446, TH‑PO467, 


F‑PO1349, SA‑PO2310, PUB543
Icodextrin ......................SA‑FC455, SA‑PO2645,  


SA‑PO2967, PUB388
Idiopathic Nephrotic Syndrome .......F‑PO1321, 


F‑PO1326
IgA Deposition ................................... SA‑FC361,  


TH‑PO796, TH‑PO813
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IgA Nephropathy ...............F‑FC234, SA‑FC349, 
SA‑FC365, TH‑PO173, TH‑PO174, 
TH‑PO177, TH‑PO178, TH‑PO180, 
TH‑PO182, TH‑PO184, TH‑PO186, 
TH‑PO188, TH‑PO189, TH‑PO190, 
TH‑PO192, TH‑PO203, TH‑PO515, 
TH‑PO516, TH‑PO518, TH‑PO519, 
TH‑PO796, TH‑PO813, TH‑PO828, 
TH‑PO854, TH‑PO856, TH‑PO857, 
TH‑PO858, TH‑PO859, TH‑PO860, 


F‑PO1404, F‑PO1407, F‑PO1408, F‑PO1826, 
SA‑PO2784, SA‑PO3120, PUB148, PUB180, 


PUB227, PUB233, PUB294, PUB307, 
PUB313, PUB603, PUB604, PUB606, 
PUB616, PUB624, PUB629, PUB632


IgA ................ TH‑PO179, TH‑PO517, F‑PO1965
Immune Complexes ............................. F‑FC294,  


SA‑FC365, TH‑PO577, F‑PO1312, 
F‑PO1960, F‑PO1965, SA‑PO2731,  


PUB180, PUB232, PUB619
Immune Deficiency ..... SA‑PO2533, SA‑PO2546
Immunohistochemistry ........................ F‑FC220,  


TH‑PO110, TH‑PO601, TH‑PO673, 
TH‑PO867, TH‑PO973, F‑PO1149, 


F‑PO1159, F‑PO1160, F‑PO1306,  
F‑PO1386, F‑PO2090, F‑PO2095,  


F‑PO2101, SA‑PO2161, SA‑PO2887, 
PUB013, PUB212, PUB217, PUB223


Immunology and Pathology .............TH‑FC045, 
SA‑FC366, SA‑FC368, SA‑FC391, 
SA‑FC395, SA‑FC398, SA‑FC399, 


TH‑PO425, TH‑PO483, TH‑PO517, 
TH‑PO566, TH‑PO571, TH‑PO710, 
TH‑PO726, TH‑PO785, TH‑PO812, 
TH‑PO822, TH‑PO830, TH‑PO832, 


TH‑PO956, F‑PO1954, F‑PO2092, PUB140, 
PUB161, PUB170, PUB213, PUB227, 


PUB232
Immunology ....................TH‑FC012, TH‑FC013,  


TH‑FC070, F‑FC213, F‑FC214, SA‑FC360, 
TH‑PO177, TH‑PO194, TH‑PO297, 
TH‑PO363, TH‑PO463, TH‑PO469, 
TH‑PO568, TH‑PO792, TH‑PO811, 
TH‑PO815, TH‑PO824, TH‑PO826, 
TH‑PO831, TH‑PO839, TH‑PO842, 
TH‑PO843, TH‑PO848, TH‑PO852, 


TH‑PO871, F‑PO1146, F‑PO1278, 
F‑PO1738, F‑PO1826, F‑PO1953, F‑PO1962, 
F‑PO1967, F‑PO1973, F‑PO2010, F‑PO2059, 
F‑PO2078, F‑PO2079, F‑PO2081, F‑PO2082, 
F‑PO2102, F‑PO2103, F‑PO2104, F‑PO2105, 


F‑PO2106, F‑PO2110, SA‑PO2173, 
SA‑PO2295, SA‑PO2432, SA‑PO2514, 
SA‑PO2984, SA‑PO3026, SA‑PO3038, 
SA‑PO3068, SA‑PO3112, SA‑PO3113, 
PUB139, PUB141, PUB142, PUB197, 
PUB209, PUB230, PUB354, PUB380, 


PUB624
Immunosuppression ..........................TH‑FC054, 


TH‑FC064, TH‑FC065, TH‑FC071, F‑FC216, 
F‑FC218, SA‑FC334, SA‑FC350, SA‑FC351, 


SA‑FC354, SA‑FC355, SA‑FC357, 
TH‑PO164, TH‑PO180, TH‑PO780, 
TH‑PO781, TH‑PO962, TH‑PO964, 
TH‑PO975, TH‑PO985, TH‑PO999, 


TH‑PO1001, TH‑PO1010, TH‑PO1011, 
TH‑PO1021, TH‑PO1039, TH‑PO1050, 


F‑PO1276, F‑PO1282, F‑PO1291, F‑PO1297, 
F‑PO1301, F‑PO1311, F‑PO1323, F‑PO1325, 
F‑PO1825, F‑PO1954, F‑PO2031, F‑PO2032,


 Immunosuppression (continued) .....F‑PO2034, 
F‑PO2035, F‑PO2038, F‑PO2040, F‑PO2042, 
F‑PO2043, F‑PO2080, F‑PO2094, F‑PO2096, 
F‑PO2098, F‑PO2099, F‑PO2108, F‑PO2109, 


F‑PO2110, SA‑PO2179, SA‑PO2283, 
SA‑PO2290, SA‑PO3030, SA‑PO3031, 
SA‑PO3032, SA‑PO3033, SA‑PO3035, 
SA‑PO3041, SA‑PO3053, SA‑PO3057, 


SA‑PO3079, SA‑PO3107, PUB190, PUB242, 
PUB249, PUB252, PUB258, PUB259, 
PUB265, PUB270, PUB274, PUB279, 
PUB283, PUB284, PUB286, PUB289, 
PUB298, PUB316, PUB317, PUB602, 
PUB605, PUB615, PUB646, PUB682


Infection .............................................TH‑FC052, 
TH‑FC074, TH‑FC079, TH‑FC148, F‑FC299, 


F‑FC300, F‑FC301, SA‑FC369, TH‑PO022, 
TH‑PO362, TH‑PO364, TH‑PO365, 
TH‑PO366, TH‑PO390, TH‑PO464, 
TH‑PO995, TH‑PO1006, F‑PO1075, 


F‑PO1235, F‑PO1368, F‑PO1482, F‑PO1483, 
F‑PO1585, F‑PO1735, F‑PO1746, F‑PO1757, 
F‑PO1772, F‑PO1830, F‑PO1948, F‑PO2027, 
F‑PO2061, F‑PO2065, F‑PO2077, F‑PO2098, 


F‑PO2099, F‑PO2104, SA‑PO2119, 
SA‑PO2141, SA‑PO2267, SA‑PO2334, 
SA‑PO2351, SA‑PO2453, SA‑PO2494, 
SA‑PO2496, SA‑PO2501, SA‑PO2504, 
SA‑PO2508, SA‑PO2514, SA‑PO2516, 
SA‑PO2552, SA‑PO2554, SA‑PO2568, 
SA‑PO2612, SA‑PO2630, SA‑PO2635, 
SA‑PO2637, SA‑PO2640, SA‑PO2642, 
SA‑PO2647, SA‑PO2648, SA‑PO2650, 
SA‑PO2956, SA‑PO2973, SA‑PO2984, 
SA‑PO3026, SA‑PO3029, SA‑PO3048, 
SA‑PO3053, SA‑PO3054, SA‑PO3073, 


SA‑PO3079, PUB042, PUB244, PUB288, 
PUB298, PUB302, PUB311, PUB335, 
PUB352, PUB360, PUB384, PUB394, 
PUB421, PUB456, PUB461, PUB562, 
PUB605, PUB657, PUB669, PUB680, 
PUB701, PUB704, PUB711, PUB717, 


PUB718
Inflammation .....................................TH‑FC026,  


TH‑FC029, TH‑FC098, TH‑FC099, 
F‑FC211, SA‑FC323, SA‑FC327, SA‑FC380, 


SA‑FC381, SA‑FC382, SA‑FC383, 
SA‑FC384, SA‑FC385, SA‑FC386, 
SA‑FC387, SA‑FC389, SA‑FC390, 
SA‑FC391, SA‑FC392, SA‑FC395, 
SA‑FC396, SA‑FC401, SA‑FC407, 
SA‑FC410, SA‑FC414, SA‑FC456, 
SA‑FC481, TH‑PO043, TH‑PO044, 
TH‑PO097, TH‑PO104, TH‑PO118, 
TH‑PO120, TH‑PO127, TH‑PO137, 
TH‑PO146, TH‑PO148, TH‑PO155, 
TH‑PO243, TH‑PO279, TH‑PO282, 
TH‑PO312, TH‑PO340, TH‑PO420, 
TH‑PO422, TH‑PO478, TH‑PO483, 
TH‑PO496, TH‑PO498, TH‑PO508, 
TH‑PO515, TH‑PO520, TH‑PO522, 
TH‑PO527, TH‑PO564, TH‑PO565, 
TH‑PO568, TH‑PO570, TH‑PO572, 
TH‑PO573, TH‑PO574, TH‑PO576, 
TH‑PO604, TH‑PO625, TH‑PO715, 
TH‑PO728, TH‑PO790, TH‑PO806, 
TH‑PO808, TH‑PO833, TH‑PO839, 
TH‑PO872, TH‑PO896, F‑PO1072, 


F‑PO1073, F‑PO1263, F‑PO1330, F‑PO1335, 
F‑PO1454, F‑PO1456, F‑PO1462, F‑PO1463, 


F‑PO1464, F‑PO1522, F‑PO1653,


 Inflammation (continued) .................F‑PO1687,  
F‑PO173, F‑PO1733, F‑PO1735, F‑PO1744, 


F‑PO1749, F‑PO1753, F‑PO1755, F‑PO1756, 
F‑PO1762, F‑PO1769, F‑PO1777, F‑PO1778, 
F‑PO1809, F‑PO1824, F‑PO1934, F‑PO1964, 


F‑PO1972, F‑PO2104, SA‑PO2186, 
SA‑PO2194, SA‑PO2227, SA‑PO2268, 
SA‑PO2270, SA‑PO2379, SA‑PO2405, 
SA‑PO2434, SA‑PO2455, SA‑PO2498, 
SA‑PO2512, SA‑PO2518, SA‑PO2520, 
SA‑PO2522, SA‑PO2524, SA‑PO2525, 
SA‑PO2526, SA‑PO2527, SA‑PO2528, 
SA‑PO2529, SA‑PO2530, SA‑PO2532, 
SA‑PO2534, SA‑PO2537, SA‑PO2538, 
SA‑PO2542, SA‑PO2543, SA‑PO2544, 
SA‑PO2549, SA‑PO2552, SA‑PO2556, 
SA‑PO2558, SA‑PO2564, SA‑PO2588, 
SA‑PO2590, SA‑PO2591, SA‑PO2592, 
SA‑PO2602, SA‑PO2607, SA‑PO2611, 
SA‑PO2620, SA‑PO2657, SA‑PO2691, 
SA‑PO2692, SA‑PO2693, SA‑PO2694, 
SA‑PO2697, SA‑PO2699, SA‑PO2701, 
SA‑PO2702, SA‑PO2704, SA‑PO2705, 
SA‑PO2706, SA‑PO2707, SA‑PO2710, 
SA‑PO2734, SA‑PO2952, SA‑PO2962, 
SA‑PO2965, SA‑PO2969, SA‑PO2970, 


SA‑PO3085, SA‑PO3094, PUB031, PUB043, 
PUB046, PUB054, PUB067, PUB094, 
PUB095, PUB106, PUB138, PUB150, 
PUB152, PUB153, PUB156, PUB178, 
PUB189, PUB190, PUB191, PUB341, 
PUB396, PUB397, PUB398, PUB400, 
PUB402, PUB403, PUB404, PUB413, 


PUB436, PUB519
Insulin Resistance...........TH‑FC034, SA‑FC430, 


TH‑PO044, TH‑PO103, TH‑PO120, 
TH‑PO372, TH‑PO496, TH‑PO542, 
TH‑PO723, TH‑PO750, TH‑PO773, 
TH‑PO781, TH‑PO783, TH‑PO972, 


F‑PO1238, F‑PO1460, F‑PO1461, 
SA‑PO2214, SA‑PO2217, SA‑PO2218, 
SA‑PO2220, SA‑PO2325, SA‑PO2335, 
SA‑PO2593, SA‑PO2917, SA‑PO2934, 


SA‑PO3067, PUB073, PUB106, PUB107, 
PUB395


Interstitial Fibrosis .........TH‑FC051, TH‑FC127, 
SA‑FC374, TH‑PO098, TH‑PO100, 
TH‑PO420, TH‑PO428, TH‑PO650, 
TH‑PO771, TH‑PO802, TH‑PO806, 
TH‑PO959, TH‑PO963, F‑PO1625, 
F‑PO1628, F‑PO1954, SA‑PO2198, 


SA‑PO2693, SA‑PO2987, SA‑PO3052, 
SA‑PO3087, PUB116, PUB140, PUB173, 


PUB187, PUB200, PUB221
Interventional Nephrology ...............TH‑PO388, 


F‑PO1584, SA‑PO2143, SA‑PO2532, 
SA‑PO2755, SA‑PO2864, PUB097,  


PUB356, PUB357, PUB377,  
PUB378, PUB386, PUB719


Intestine ...........................TH‑FC026, TH‑FC058,  
F‑FC249, F‑FC252, F‑FC253,  


F‑FC254, TH‑PO609, TH‑PO617, 
SA‑PO2842, SA‑PO3056


Intoxication .............................PUB532, PUB716
Intracellular pH............. TH‑FC139, TH‑PO059, 


F‑PO1137, F‑PO1143
Intracellular Signal ...........................TH‑PO667,  


SA‑PO2806, SA‑PO3123
Intralipid .............................................TH‑PO591
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Intrauterine Growth ..... TH‑PO157, TH‑PO680, 
TH‑PO681, SA‑PO2381, SA‑PO3004


Intravenous Immunoglobulin ........SA‑PO3101, 
PUB245


Intravenous ....... F‑PO1088, F‑PO1093, PUB409
Ion Channel ................... TH‑FC096, TH‑PO061, 


TH‑PO077, TH‑PO078, TH‑PO584, 
TH‑PO596, TH‑PO597, TH‑PO600, 
TH‑PO686, TH‑PO874, TH‑PO913, 


F‑PO1138, F‑PO1157, F‑PO1161, F‑PO1168, 
F‑PO1176, F‑PO1180, F‑PO1817, F‑PO1869, 


F‑PO2021, PUB485
Ion Transport ..................TH‑FC139, TH‑FC142, 


TH‑FC143, TH‑FC148, TH‑PO047, 
TH‑PO051, TH‑PO052, TH‑PO056, 
TH‑PO059, TH‑PO071, TH‑PO072, 
TH‑PO074, TH‑PO079, TH‑PO600, 


TH‑PO735, F‑PO1138, F‑PO1147, 
F‑PO1150, F‑PO1157, F‑PO1164, F‑PO1170, 
F‑PO1183, F‑PO1186, F‑PO1191, F‑PO1372, 


F‑PO1409, SA‑PO2146, SA‑PO2841, 
SA‑PO2843, SA‑PO2845, SA‑PO3128, 


SA‑PO3132, SA‑PO3133, PUB003
Ischemia ..... TH‑PO043, TH‑PO977, TH‑PO982, 


F‑PO1119, F‑PO1689, F‑PO1731, F‑PO1739, 
F‑PO1783, F‑PO1788


Ischemia‑Reperfusion Injury ...........TH‑FC020,  
TH‑FC050, F‑FC163, F‑FC209,  


F‑FC210, SA‑FC353, SA‑FC402,  
SA‑FC406, TH‑PO723, TH‑PO918, 
TH‑PO923, TH‑PO924, TH‑PO927, 
TH‑PO928, TH‑PO929, TH‑PO930, 
TH‑PO935, TH‑PO948, TH‑PO954, 
TH‑PO956, TH‑PO959, TH‑PO992, 


F‑PO1076, F‑PO1228, F‑PO1661, F‑PO1729, 
F‑PO1733, F‑PO1734, F‑PO1737, F‑PO1742, 
F‑PO1748, F‑PO1750, F‑PO1752, F‑PO1753, 
F‑PO1755, F‑PO1758, F‑PO1764, F‑PO1766, 
F‑PO1767, F‑PO1768, F‑PO1769, F‑PO1771, 
F‑PO1778, F‑PO1779, F‑PO1780, F‑PO1781, 
F‑PO1784, F‑PO1789, F‑PO1801, F‑PO1807, 
F‑PO1816, F‑PO1967, F‑PO1971, F‑PO2075, 


F‑PO2076, F‑PO2100, SA‑PO2161, 
SA‑PO2706, SA‑PO2711, SA‑PO2720, 
SA‑PO2730, SA‑PO2733, SA‑PO2734, 
SA‑PO2736, SA‑PO3022, SA‑PO3060, 


PUB056, PUB099, PUB101
Ischemia‑Reperfusion ........................F‑PO1727,  


F‑PO1751, SA‑PO2149
Ischemic Renal Failure .....................TH‑PO957,  


F‑PO1759, F‑PO1791, F‑PO1964, 
SA‑PO2209, SA‑PO2688,  
SA‑PO2710, SA‑PO2730


Islet beta‑Cells ....................................TH‑FC066
K Channels .....F‑FC285, TH‑PO072, F‑PO1166, 


F‑PO1167, F‑PO1173, F‑PO1188
Kidney Anatomy.................................F‑PO2062,  


SA‑PO2155, SA‑PO2979
Kidney Biopsy....................................TH‑FC014, 


TH‑PO577, TH‑PO855, TH‑PO861, 
TH‑PO869, TH‑PO892, TH‑PO964, 


TH‑PO973, F‑PO1277, F‑PO1286, 
F‑PO1317, F‑PO2026, F‑PO2057, F‑PO2091, 


SA‑PO2143, SA‑PO2376, SA‑PO2838, 
SA‑PO2865, SA‑PO3005, SA‑PO3031, 


SA‑PO3059, PUB210, PUB228, PUB249, 
PUB252, PUB265, PUB307, PUB671, 


PUB676, PUB719
Kidney Cancer .................................TH‑PO1037,  


SA‑PO2163, SA‑PO2875


Kidney Development .........TH‑FC137, F‑FC183, 
F‑FC240, F‑FC245, F‑FC272, SA‑FC373, 


SA‑FC375, SA‑FC448, SA‑FC449, 
TH‑PO663, TH‑PO666, TH‑PO669, 
TH‑PO671, TH‑PO672, TH‑PO675, 
TH‑PO679, TH‑PO681, TH‑PO682, 


F‑PO1823, F‑PO1912, F‑PO1916, F‑PO1917, 
F‑PO1922, F‑PO1924, F‑PO1925, F‑PO1944, 


SA‑PO2395, SA‑PO3004, SA‑PO3006, 
SA‑PO3008, PUB172, PUB203


Kidney Disease ...............TH‑FC003, TH‑FC006, 
SA‑FC379, TH‑PO026, TH‑PO204, 
TH‑PO523, TH‑PO609, TH‑PO643, 
TH‑PO683, TH‑PO767, F‑PO1458, 
F‑PO1740, F‑PO1935, SA‑PO2313, 


SA‑PO2484, SA‑PO2740, SA‑PO2787, 
SA‑PO2859, SA‑PO2871, SA‑PO2872, 


SA‑PO2881, SA‑PO2895, PUB069,  
PUB643, PUB697, PUB712


Kidney Donation ...............F‑FC199, SA‑FC480, 
TH‑PO1022, TH‑PO1024, TH‑PO1027, 
TH‑PO1029, TH‑PO1030, TH‑PO1031, 
TH‑PO1034, TH‑PO1052, TH‑PO1053, 


F‑PO2044, F‑PO2047, F‑PO2048, F‑PO2057, 
F‑PO2062, SA‑PO3106, SA‑PO3108, 


SA‑PO3110, PUB263
Kidney Dysfunction .......SA‑FC342, TH‑PO032, 


TH‑PO101, TH‑PO936, TH‑PO984, 
F‑PO1066, F‑PO1080, F‑PO1665, 


SA‑PO2365, SA‑PO2736, SA‑PO2738, 
SA‑PO2751, PUB063,  


PUB157, PUB684, PUB708
Kidney Failure .................. F‑FC193, TH‑PO124, 


TH‑PO134, TH‑PO191, TH‑PO469, 
SA‑PO2125, SA‑PO2248, PUB412, PUB609


Kidney Stones .......................F‑FC237, F‑FC256,  
TH‑PO742, TH‑PO949, F‑PO1143, 


F‑PO1191, SA‑PO2264, SA‑PO2356, 
SA‑PO2358, SA‑PO2359, SA‑PO2836, 
SA‑PO2837, SA‑PO2838, SA‑PO2839, 
SA‑PO2840, SA‑PO2841, SA‑PO2842, 
SA‑PO2843, SA‑PO2844, SA‑PO2845, 
SA‑PO2847, SA‑PO2848, SA‑PO2849, 
SA‑PO2850, SA‑PO2851, SA‑PO2852, 


PUB321, PUB481, PUB482,  
PUB483, PUB484


Kidney Transplantation ....................TH‑FC004,  
TH‑FC045, TH‑FC049, TH‑FC054, 


TH‑FC064, TH‑FC071, F‑FC203, 
F‑FC204, F‑FC209, SA‑FC353, SA‑FC354, 


SA‑FC355, SA‑FC358, SA‑FC377, 
TH‑PO870, TH‑PO961, TH‑PO969, 
TH‑PO976, TH‑PO982, TH‑PO984, 
TH‑PO987, TH‑PO990, TH‑PO993, 


TH‑PO995, TH‑PO1001, TH‑PO1008, 
TH‑PO1011, TH‑PO1013, TH‑PO1018, 
TH‑PO1021, TH‑PO1026, TH‑PO1030, 
TH‑PO1033, TH‑PO1034, TH‑PO1035, 
TH‑PO1037, TH‑PO1038, TH‑PO1039, 
TH‑PO1040, TH‑PO1042, TH‑PO1046, 


TH‑PO1049, TH‑PO1050, F‑PO1246, 
F‑PO2028, F‑PO2031, F‑PO2032, F‑PO2033, 
F‑PO2034, F‑PO2040, F‑PO2043, F‑PO2046, 
F‑PO2047, F‑PO2058, F‑PO2059, F‑PO2066, 
F‑PO2067, F‑PO2070, F‑PO2073, F‑PO2074, 
F‑PO2079, F‑PO2083, F‑PO2085, F‑PO2088, 
F‑PO2090, F‑PO2092, F‑PO2096, F‑PO2101, 


SA‑PO2705, SA‑PO2831, SA‑PO3034, 
SA‑PO3040, SA‑PO3044, SA‑PO3058, 
SA‑PO3061, SA‑PO3064, SA‑PO3075, 
SA‑PO3077, SA‑PO3078, SA‑PO3081,


 Kidney Transplantation (continued) .................
SA‑PO3082, SA‑PO3083, SA‑PO3086, 
SA‑PO3088, SA‑PO3097, SA‑PO3098, 


SA‑PO3108, SA‑PO3114, PUB239, PUB243, 
PUB244, PUB246, PUB247, PUB254, 
PUB257, PUB263, PUB271, PUB272, 
PUB278, PUB279, PUB282, PUB284, 
PUB285, PUB290, PUB298, PUB301, 
PUB308, PUB312, PUB315, PUB479, 
PUB529, PUB542, PUB561, PUB617, 


PUB666, PUB690
Kidney Tubule ...................F‑FC159, SA‑FC428,  


TH‑PO072, F‑PO1160, F‑PO1161, 
F‑PO1206, F‑PO1920, SA‑PO2187


Kidney Volume ............. TH‑PO1032, F‑PO1669, 
F‑PO1678, F‑PO1680, F‑PO1684, F‑PO1698, 
F‑PO1951, F‑PO2048, SA‑PO2340, PUB273


Kidney .............................TH‑FC021, TH‑FC138, 
F‑FC210, SA‑FC419, SA‑FC467, SA‑FC475, 


SA‑FC479, TH‑PO057, TH‑PO486, 
TH‑PO514, TH‑PO589, TH‑PO599, 
TH‑PO684, TH‑PO692, TH‑PO754, 
TH‑PO967, TH‑PO1022, F‑PO1217, 


F‑PO1374, F‑PO1725, F‑PO1801, F‑PO1971, 
SA‑PO2346, SA‑PO2351, SA‑PO2365, 
SA‑PO2451, SA‑PO2870, SA‑PO3061, 


SA‑PO3091, PUB120, PUB129, PUB174, 
PUB218, PUB251, PUB280, PUB707, 


PUB712
LDL Cholesterol .............SA‑FC387, TH‑PO104, 


TH‑PO318, TH‑PO529, TH‑PO593, 
TH‑PO823, SA‑PO2770, PUB500


Lean Body Mass ............ TH‑PO163, TH‑PO396, 
SA‑PO2276, SA‑PO2572,  


SA‑PO2574, PUB547
Left Ventricular Hypertrophy ............. F‑FC169,  


F‑FC205, TH‑PO303, TH‑PO348, 
TH‑PO480, TH‑PO622, TH‑PO652, 


F‑PO1428, F‑PO1430, F‑PO1553, F‑PO1890, 
F‑PO1899, SA‑PO2355, SA‑PO2665, 


SA‑PO2671, SA‑PO2677, SA‑PO2680, 
PUB440, PUB442, PUB512


Leptospirosis ................... TH‑PO040, F‑PO1085,  
F‑PO1841, PUB657


Life‑Threatening Dialysis Complications ..........
SA‑PO2642, SA‑PO2968


Lipids ..................................................TH‑FC123, 
F‑FC286, SA‑FC364, SA‑FC388, TH‑PO133, 


TH‑PO206, TH‑PO318, TH‑PO319, 
TH‑PO507, TH‑PO523, TH‑PO525, 
TH‑PO580, TH‑PO588, TH‑PO590, 


F‑PO1213, F‑PO1257, F‑PO1271, F‑PO1330, 
F‑PO1394, F‑PO1465, F‑PO1939, F‑PO2008, 


SA‑PO2226, SA‑PO2523, SA‑PO2538, 
SA‑PO2550, SA‑PO2559, SA‑PO2691, 
SA‑PO2700, SA‑PO2916, SA‑PO3000, 


SA‑PO3085, PUB119, PUB170, PUB201, 
PUB208


Liver Cysts ..................... TH‑FC118, TH‑PO685,  
TH‑PO707, F‑PO1663, F‑PO1664, 
F‑PO1669, F‑PO1672, SA‑PO2340


Liver Failure ......................................... F‑FC206, 
SA‑FC471, TH‑PO219, TH‑PO220, 
TH‑PO376, TH‑PO869, TH‑PO968, 


F‑PO1060, F‑PO1081, F‑PO1380, F‑PO1536, 
F‑PO2063, PUB278, PUB350, PUB665, 


PUB672, PUB684, PUB702
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Lupus Nephritis ..............SA‑FC332, SA‑FC364, 
TH‑PO196, TH‑PO237, TH‑PO822, 
TH‑PO832, TH‑PO838, TH‑PO861, 


F‑PO1221, F‑PO1276, F‑PO1277, F‑PO1279, 
F‑PO1280, F‑PO1281, F‑PO1284, F‑PO1285, 


F‑PO1286, F‑PO1288, F‑PO1975, 
SA‑PO2345, SA‑PO2374, SA‑PO2731, 


SA‑PO3076, PUB142, PUB145, PUB215, 
PUB349, PUB591, PUB621, PUB628, 


PUB682
Lymphocytes ......................TH‑FC070, F‑FC214,  


SA‑FC367, SA‑FC385, SA‑FC402, 
SA‑FC406, SA‑FC438, TH‑PO815, 
TH‑PO828, TH‑PO832, TH‑PO843, 
TH‑PO851, TH‑PO853, TH‑PO966, 


F‑PO1236, F‑PO1297, F‑PO1324, F‑PO1734, 
F‑PO1738, F‑PO1739, F‑PO1767, F‑PO1816, 
F‑PO1953, F‑PO1956, F‑PO2012, F‑PO2105, 


F‑PO2106, SA‑PO2517, SA‑PO2696, 
PUB221, PUB392, PUB624, PUB671, 


PUB691
Macrophages...................TH‑FC099, TH‑FC128, 


F‑FC262, SA‑FC362, SA‑FC364, SA‑FC389, 
SA‑FC393, SA‑FC395, SA‑FC396, 
SA‑FC404, SA‑FC410, SA‑FC416, 
SA‑FC440, TH‑PO112, TH‑PO114, 
TH‑PO497, TH‑PO569, TH‑PO788, 
TH‑PO806, TH‑PO829, TH‑PO857, 
TH‑PO916, TH‑PO956, F‑PO1563, 


F‑PO1572, F‑PO1640, F‑PO1646, F‑PO1740, 
F‑PO1743, F‑PO1744, F‑PO1759, F‑PO1760, 


F‑PO1957, SA‑PO2173, SA‑PO2226, 
SA‑PO2535, SA‑PO2693, SA‑PO2696, 


SA‑PO2697, SA‑PO3050, PUB151
Malfolding Proteins...........................TH‑PO912,  


F‑PO1827, PUB025
Malnutrition ...................TH‑FC106, SA‑FC323,  


SA‑FC325, SA‑FC326, SA‑FC327, 
SA‑FC328, TH‑PO127, TH‑PO145, 
TH‑PO249, TH‑PO257, TH‑PO332, 


TH‑PO342, F‑PO1449, F‑PO1535, 
F‑PO1545, F‑PO1853, SA‑PO2455, 


SA‑PO2465, SA‑PO2520, SA‑PO2557, 
SA‑PO2566, SA‑PO2567, SA‑PO2569, 
SA‑PO2574, SA‑PO2576, SA‑PO2577, 
SA‑PO2579, SA‑PO2580, SA‑PO2581, 
SA‑PO2582, SA‑PO2585, SA‑PO2587, 
SA‑PO2588, SA‑PO2589, SA‑PO2600, 
SA‑PO2602, SA‑PO2603, SA‑PO2613, 


SA‑PO2636, PUB358, PUB412
MCP‑1 .........SA‑FC440, TH‑PO516, TH‑PO563, 


TH‑PO573, TH‑PO784, TH‑PO786, 
TH‑PO787, SA‑PO2450, PUB129, PUB192


MDCK ......... TH‑FC015, TH‑FC113, TH‑FC137, 
TH‑PO052, SA‑PO2884


Membranoproliferative Glomerulonephritis
(MPGN) .....TH‑PO847, TH‑PO906, SA‑PO2281, 


SA‑PO2282, PUB211
Membranous Nephropathy .............. SA‑FC337,  


TH‑PO199, TH‑PO826, TH‑PO912, 
TH‑PO996, F‑PO1200, F‑PO1276, 


F‑PO1306, SA‑PO2285, SA‑PO2286, 
SA‑PO2287, SA‑PO2291, SA‑PO2292, 
SA‑PO2295, SA‑PO2296, SA‑PO2771, 
SA‑PO2772, SA‑PO2773, SA‑PO2774, 
PUB197, PUB223, PUB602, PUB618, 


PUB623


Mesangial Cells ..................................TH‑FC124, 
F‑FC304, SA‑FC362, SA‑FC365, SA‑FC417, 


SA‑FC429, TH‑PO474, TH‑PO562, 
TH‑PO566, TH‑PO592, TH‑PO793, 
TH‑PO813, TH‑PO896, TH‑PO906, 


F‑PO1220, F‑PO1351, F‑PO1825, F‑PO1830, 
F‑PO1937, F‑PO1943, F‑PO1965, F‑PO1975, 


F‑PO1995, F‑PO2006, F‑PO2023, 
SA‑PO2707, SA‑PO2936, SA‑PO2950, 
SA‑PO3000, SA‑PO3002, SA‑PO3016, 


PUB144, PUB163, PUB202
Metabolic Syndrome X .....................TH‑PO140, 


TH‑PO478, TH‑PO860, TH‑PO990, 
F‑PO1120, F‑PO1194, F‑PO1211, F‑PO1935, 


SA‑PO2217, SA‑PO2231, SA‑PO2575, 
SA‑PO2604, SA‑PO2606, SA‑PO2754, 


PUB229, PUB452
Metabolism .... TH‑FC025, F‑FC309, SA‑FC326, 


SA‑FC329, TH‑PO099, TH‑PO327, 
TH‑PO715, TH‑PO745, TH‑PO965, 


F‑PO1196, F‑PO1264, F‑PO1562, F‑PO1867, 
SA‑PO2202, SA‑PO2221, SA‑PO2577, 
SA‑PO2583, SA‑PO2586, SA‑PO2609, 


SA‑PO2610, SA‑PO2816, PUB036, PUB103, 
PUB130, PUB543


Microalbuminuria .......... TH‑PO753, F‑PO1337, 
F‑PO1339, F‑PO1345, F‑PO1358, F‑PO1619, 


SA‑PO2218, SA‑PO2680, SA‑PO2738, 
SA‑PO2754, SA‑PO2943, PUB219


Microarrays ...F‑FC211, TH‑PO091, TH‑PO195, 
TH‑PO674, TH‑PO675, TH‑PO737, 
TH‑PO789, TH‑PO961, F‑PO1630, 


SA‑PO2377, SA‑PO2398, SA‑PO2737, 
PUB002, PUB139, PUB204


Mineral Metabolism ..........................TH‑FC150, 
TH‑FC152, TH‑FC156, F‑FC201, F‑FC224, 
F‑FC226, F‑FC258, SA‑FC420, SA‑FC421, 


SA‑FC422, SA‑FC425, SA‑FC426, 
TH‑PO122, TH‑PO353, TH‑PO594, 
TH‑PO598, TH‑PO599, TH‑PO603, 
TH‑PO630, TH‑PO641, TH‑PO643, 
TH‑PO645, TH‑PO646, TH‑PO648, 


F‑PO1102, F‑PO1109, F‑PO1248, F‑PO1262, 
F‑PO1449, F‑PO1489, F‑PO1699, F‑PO1854, 
F‑PO1855, F‑PO1858, F‑PO1862, F‑PO1866, 
F‑PO1869, F‑PO1872, F‑PO1874, F‑PO1878, 
F‑PO1883, F‑PO1884, F‑PO1889, F‑PO1896, 


F‑PO1903, F‑PO1907, SA‑PO2236, 
SA‑PO2470, SA‑PO2598, SA‑PO2599, 
SA‑PO2794, SA‑PO2795, SA‑PO2796, 
SA‑PO2797, SA‑PO2799, SA‑PO2803, 
SA‑PO2808, SA‑PO2809, SA‑PO2811, 
SA‑PO2812, SA‑PO2813, SA‑PO2815, 
SA‑PO2817, SA‑PO2819, SA‑PO2822, 
SA‑PO2826, SA‑PO2830, SA‑PO2834, 
SA‑PO2836, SA‑PO2837, SA‑PO2848, 


SA‑PO3094, PUB475, PUB478, PUB480, 
PUB481, PUB485, PUB492, PUB493, 


PUB494, PUB496, PUB540
Mitochondria ................. TH‑FC023, TH‑PO202, 


TH‑PO416, TH‑PO504, TH‑PO770, 
F‑PO1198, F‑PO1207, F‑PO1781, F‑PO1784, 


F‑PO1798, F‑PO1803, F‑PO1806, 
SA‑PO2178, SA‑PO2400, SA‑PO2563, 


SA‑PO2719, SA‑PO3059, PUB001, PUB102, 
PUB121


Molecular Biology ......... TH‑PO472, TH‑PO727, 
TH‑PO791, TH‑PO797, TH‑PO950, 


F‑PO1176, F‑PO1199, F‑PO1652, F‑PO1847, 
F‑PO1932, SA‑PO2163, SA‑PO2184, 


SA‑PO2875, PUB174


Molecular Genetics .......... F‑FC186, TH‑PO074, 
TH‑PO511, TH‑PO629, TH‑PO846, 


F‑PO1389, F‑PO1399, F‑PO1666, 
SA‑PO2716, SA‑PO2846, SA‑PO2874, 
SA‑PO2880, SA‑PO2882, SA‑PO2883, 
SA‑PO2890, SA‑PO2897, SA‑PO2908, 


PUB015, PUB016, PUB027
Mortality Risk ................TH‑FC035, TH‑FC073, 


TH‑FC078, TH‑FC085, F‑FC171, SA‑FC344, 
SA‑FC382, TH‑PO248, TH‑PO249, 
TH‑PO250, TH‑PO281, TH‑PO282, 
TH‑PO283, TH‑PO287, TH‑PO292, 
TH‑PO293, TH‑PO294, TH‑PO305, 
TH‑PO312, TH‑PO341, TH‑PO344, 
TH‑PO345, TH‑PO432, TH‑PO434, 
TH‑PO547, TH‑PO551, TH‑PO556, 
TH‑PO557, TH‑PO654, TH‑PO658, 
TH‑PO1036, F‑PO1103, F‑PO1267, 


F‑PO1337, F‑PO1345, F‑PO1373, F‑PO1458, 
F‑PO1487, F‑PO1496, F‑PO1500, F‑PO1502, 
F‑PO1510, F‑PO1515, F‑PO1552, F‑PO1896, 


SA‑PO2136, SA‑PO2258, SA‑PO2455, 
SA‑PO2476, SA‑PO2522, SA‑PO2569, 


SA‑PO3054, PUB413, PUB487, PUB600, 
PUB673, PUB688


Mortality .........................TH‑FC072, TH‑FC075, 
TH‑FC090, TH‑FC091, TH‑FC102, 


F‑FC167, F‑FC174, SA‑FC346, TH‑PO005, 
TH‑PO006, TH‑PO009, TH‑PO013, 
TH‑PO017, TH‑PO031, TH‑PO037, 
TH‑PO040, TH‑PO197, TH‑PO209, 
TH‑PO285, TH‑PO307, TH‑PO310, 
TH‑PO315, TH‑PO322, TH‑PO340, 
TH‑PO342, TH‑PO356, TH‑PO369, 
TH‑PO377, TH‑PO460, TH‑PO463, 
TH‑PO530, TH‑PO540, TH‑PO548, 


TH‑PO552, TH‑PO656, TH‑PO1003, 
F‑PO1083, F‑PO1231, F‑PO1240, F‑PO1294, 
F‑PO1364, F‑PO1375, F‑PO1431, F‑PO1493, 
F‑PO1608, F‑PO1620, F‑PO1902, F‑PO2052, 


SA‑PO2128, SA‑PO2228, SA‑PO2239, 
SA‑PO2347, SA‑PO2457, SA‑PO2458, 
SA‑PO2469, SA‑PO2581, SA‑PO2604, 
SA‑PO2763, SA‑PO2973, SA‑PO3081, 


SA‑PO3082, PUB358, PUB427, PUB433, 
PUB444, PUB446, PUB448, PUB459, 
PUB507, PUB539, PUB634, PUB681


Mouse Model ..................TH‑FC058, TH‑FC062,  
TH‑FC113, TH‑FC115, TH‑FC125, 


TH‑FC126, F‑FC210, F‑FC215, F‑FC216, 
F‑FC221, F‑FC235, F‑FC266, F‑FC267, 


F‑FC273, F‑FC277, F‑FC306, SA‑FC368, 
SA‑FC411, SA‑FC412, SA‑FC415, 
SA‑FC478, TH‑PO082, TH‑PO113, 
TH‑PO409, TH‑PO473, TH‑PO511, 
TH‑PO567, TH‑PO578, TH‑PO679, 
TH‑PO705, TH‑PO751, TH‑PO796, 
TH‑PO838, TH‑PO886, TH‑PO917, 
TH‑PO939, TH‑PO954, F‑PO1171, 


F‑PO1175, F‑PO1198, F‑PO1204, F‑PO1225, 
F‑PO1397, F‑PO1658, F‑PO1926, F‑PO1948, 
F‑PO1952, F‑PO1963, F‑PO1974, F‑PO1992, 


F‑PO2015, F‑PO2022, SA‑PO2372, 
SA‑PO2396, SA‑PO2877, SA‑PO2927, 
SA‑PO2969, SA‑PO3019, SA‑PO3134, 


SA‑PO3140, PUB036, PUB101, PUB126, 
PUB132, PUB163, PUB168, PUB210


mRNA ..........SA‑FC328, TH‑PO110, TH‑PO897, 
F‑PO1729, F‑PO1802, SA‑PO2212, 


SA‑PO2806, SA‑PO3014
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Multiple Myeloma ........ F‑PO1517, SA‑PO2170, 
SA‑PO2343, SA‑PO2448, PUB167,  


PUB639, PUB652
Mycophenolate Mofetil .....F‑FC216, SA‑FC402, 


TH‑PO519, TH‑PO1014, TH‑PO1017, 
TH‑PO1020, TH‑PO1021, F‑PO1221, 


F‑PO1284, F‑PO1285, F‑PO1294, F‑PO1300, 
F‑PO1843, F‑PO1975, F‑PO2029, F‑PO2030, 


F‑PO2036, SA‑PO2174, SA‑PO2769, 
SA‑PO3034, PUB285, PUB291, PUB612


Myeloma ........... TH‑PO847, F‑PO1490, PUB463
Na Transport .....................................TH‑FC060, 


TH‑FC061, TH‑FC143, F‑FC276, F‑FC279, 
F‑FC281, F‑FC283, SA‑FC432, SA‑FC465, 


TH‑PO055, TH‑PO056, TH‑PO063, 
TH‑PO064, TH‑PO065, TH‑PO068, 
TH‑PO071, TH‑PO744, F‑PO1138, 


F‑PO1139, F‑PO1157, F‑PO1161, F‑PO1163, 
F‑PO1169, F‑PO1170, F‑PO1174, F‑PO1182, 
F‑PO1187, F‑PO1192, F‑PO1677, F‑PO1706, 


SA‑PO2615, SA‑PO2723, SA‑PO3118, 
SA‑PO3144, PUB003, PUB070, PUB076


NADPH Oxidase.............SA‑FC427, TH‑PO426, 
TH‑PO714, F‑PO1842, SA‑PO2553, 


SA‑PO2700, SA‑PO2924, SA‑PO2925, 
SA‑PO2927, SA‑PO2963, PUB147


Nephrectomy.......TH‑FC093, F‑FC271, PUB066
Nephrin ..............................TH‑FC133, F‑FC268, 


SA‑FC440, TH‑PO765, TH‑PO774, 
TH‑PO879, TH‑PO884, TH‑PO887, 
F‑PO1224, F‑PO1718, SA‑PO2898, 


SA‑PO2902, SA‑PO2941, SA‑PO2988, 
SA‑PO2997, PUB048, PUB162


Nephritis......SA‑FC410, TH‑PO170, TH‑PO417, 
F‑PO1222, F‑PO2068, SA‑PO3086, PUB193, 


PUB226, PUB678, PUB689, PUB703
Nephrology ..................... TH‑PO201, TH‑PO438,  


F‑PO1617, SA‑PO2130, SA‑PO2369, 
SA‑PO2809, SA‑PO2816, SA‑PO2857, 
SA‑PO2860, SA‑PO2861, SA‑PO2861, 
SA‑PO2861, SA‑PO2863, SA‑PO2867, 


SA‑PO2868, SA‑PO2870, PUB251, PUB285, 
PUB536, PUB718, PUB725


Nephron.................................F‑FC239, F‑FC242,  
F‑FC282, SA‑FC445, TH‑PO076, 


TH‑PO668, TH‑PO670, F‑PO1151, 
F‑PO1183, SA‑PO2155


Nephropathy ......................................TH‑FC022, 
F‑FC316, TH‑PO793, F‑PO1314, F‑PO1319, 


F‑PO1322, F‑PO1927, F‑PO1950, F‑PO2017, 
F‑PO2060, SA‑PO2190, SA‑PO2246, 


SA‑PO2332, SA‑PO2744, SA‑PO2780, 
SA‑PO2923, SA‑PO2949, PUB209, PUB217, 


PUB244, PUB288


Nephrotic Syndrome ......TH‑FC012, TH‑FC013, 
TH‑FC120, F‑FC236, F‑FC273, F‑FC289, 


TH‑PO195, TH‑PO198, TH‑PO205, 
TH‑PO208, TH‑PO814, TH‑PO823, 
TH‑PO848, TH‑PO865, TH‑PO883, 


TH‑PO897, TH‑PO908, TH‑PO1048, 
F‑PO1198, F‑PO1289, F‑PO1311, F‑PO1322, 
F‑PO1324, F‑PO1325, F‑PO1915, F‑PO1977, 
F‑PO1979, F‑PO1980, F‑PO1981, F‑PO1989, 


F‑PO2010, SA‑PO2287, SA‑PO2288, 
SA‑PO2289, SA‑PO2290, SA‑PO2291, 
SA‑PO2292, SA‑PO2296, SA‑PO2327, 
SA‑PO2770, SA‑PO2803, SA‑PO2892, 
SA‑PO2893, SA‑PO2898, SA‑PO2899, 
SA‑PO2902, SA‑PO2905, SA‑PO2995, 


SA‑PO3001, SA‑PO3145, PUB236, PUB601, 
PUB609, PUB612, PUB613, PUB626, 


PUB683, PUB692, PUB714
Nephrotoxicity ...................................TH‑PO008, 


TH‑PO570, TH‑PO738, TH‑PO934, 
TH‑PO945, TH‑PO974, F‑PO1773, 


F‑PO2033, SA‑PO2136, SA‑PO2199, 
SA‑PO2206, SA‑PO2230, SA‑PO2257, 
SA‑PO2318, SA‑PO2332, SA‑PO2758, 


SA‑PO2761, PUB173, PUB183, PUB249, 
PUB275, PUB304, PUB559, PUB647, 
PUB655, PUB661, PUB674, PUB675, 


PUB677, PUB681, PUB689
Nitric Oxide ... F‑FC308, SA‑FC437, TH‑PO103, 


TH‑PO421, TH‑PO717, TH‑PO758, 
TH‑PO946, TH‑PO978, F‑PO1218, 


F‑PO1222, F‑PO1223, F‑PO1387, F‑PO1637, 
F‑PO1677, F‑PO1694, F‑PO1720, F‑PO1721, 
F‑PO1760, F‑PO1761, F‑PO1796, F‑PO1942, 


SA‑PO2229, SA‑PO2658, SA‑PO2832, 
SA‑PO2924, SA‑PO2944, PUB041, PUB044, 


PUB079, PUB081, PUB087, PUB092, 
PUB104, PUB144, PUB391


Nutrition............................................. SA‑FC324, 
SA‑FC326, SA‑FC329, SA‑FC342, 


TH‑PO342, TH‑PO353, TH‑PO398, 
TH‑PO611, TH‑PO612, TH‑PO614, 
TH‑PO641, TH‑PO681, F‑PO1208, 


F‑PO1242, F‑PO1437, F‑PO1486, F‑PO1495, 
F‑PO1504, F‑PO1508, F‑PO1509, F‑PO1511, 
F‑PO1533, F‑PO1556, F‑PO1850, F‑PO2055, 


SA‑PO2123, SA‑PO2297, SA‑PO2334, 
SA‑PO2445, SA‑PO2532, SA‑PO2564, 
SA‑PO2566, SA‑PO2567, SA‑PO2569, 
SA‑PO2573, SA‑PO2578, SA‑PO2579, 
SA‑PO2581, SA‑PO2582, SA‑PO2583, 
SA‑PO2587, SA‑PO2588, SA‑PO2590, 
SA‑PO2591, SA‑PO2592, SA‑PO2595, 
SA‑PO2596, SA‑PO2600, SA‑PO2603, 
SA‑PO2612, SA‑PO2613, SA‑PO2614, 
SA‑PO2619, SA‑PO2695, SA‑PO2750, 
SA‑PO2751, SA‑PO2753, SA‑PO2756, 


SA‑PO2852, SA‑PO2856, PUB064, PUB069, 
PUB102, PUB123, PUB150, PUB328, 
PUB353, PUB445, PUB495, PUB532, 


PUB593, PUB637, PUB722


Obesity ............................TH‑FC044, TH‑FC053, 
TH‑FC078, TH‑FC105, SA‑FC380, 
SA‑FC432, TH‑PO302, TH‑PO322, 
TH‑PO530, TH‑PO866, TH‑PO990, 


F‑PO1194, F‑PO1253, F‑PO1264, F‑PO1328, 
F‑PO1338, F‑PO2024, SA‑PO2192, 


SA‑PO2216, SA‑PO2218, SA‑PO2219, 
SA‑PO2231, SA‑PO2261, SA‑PO2364, 
SA‑PO2521, SA‑PO2522, SA‑PO2567, 
SA‑PO2568, SA‑PO2570, SA‑PO2571, 
SA‑PO2573, SA‑PO2575, SA‑PO2576, 
SA‑PO2579, SA‑PO2584, SA‑PO2587, 
SA‑PO2589, SA‑PO2603, SA‑PO2614, 
SA‑PO2660, SA‑PO2673, SA‑PO2680, 
SA‑PO2697, SA‑PO2747, SA‑PO2749, 


SA‑PO3097, PUB004, PUB064, PUB108, 
PUB400, PUB402


Obstructive Nephropathy. ................TH‑PO116, 
TH‑PO117, TH‑PO119, TH‑PO417, 
TH‑PO418, TH‑PO419, TH‑PO421, 
TH‑PO429, TH‑PO582, F‑PO1931, 


SA‑PO2169, SA‑PO2177, SA‑PO2883, 
SA‑PO2894, SA‑PO2983, SA‑PO3020, 


PUB522, PUB648
Obstructive Uropathy .......................TH‑FC099,  


SA‑PO2141, SA‑PO3141, PUB052,  
PUB613, PUB648, PUB692, PUB706


Omega‑3 Fatty Acids ...........................F‑PO1465
Organ Transplant ...............................F‑PO2106,  


SA‑PO3037, PUB307
Organic Anion Transporter ..............TH‑FC121, 


F‑FC255, TH‑PO734, TH‑PO740, TH‑PO742
Osmolality ......F‑FC280, TH‑PO584, TH‑PO741, 


TH‑PO945, F‑PO1457, F‑PO1556, 
SA‑PO2889, SA‑PO3118, SA‑PO3119, 
SA‑PO3122, SA‑PO3126, SA‑PO3144, 


PUB007, PUB713
Osteopontin .................... TH‑PO911, TH‑PO957,  


F‑PO1293, F‑PO1807, SA‑PO2676
Outcomes ........................TH‑FC031, TH‑FC103,  


F‑FC203, SA‑FC337, TH‑PO002, TH‑PO007, 
TH‑PO010, TH‑PO011, TH‑PO016, 
TH‑PO019, TH‑PO023, TH‑PO027, 
TH‑PO028, TH‑PO035, TH‑PO039, 
TH‑PO189, TH‑PO254, TH‑PO354, 
TH‑PO355, TH‑PO357, TH‑PO431, 
TH‑PO449, TH‑PO452, TH‑PO460, 
TH‑PO470, TH‑PO519, TH‑PO555, 
TH‑PO657, TH‑PO660, TH‑PO661, 


TH‑PO960, TH‑PO1002, TH‑PO1006, 
TH‑PO1029, TH‑PO1040, TH‑PO1042, 


F‑PO1059, F‑PO1077, F‑PO1098, F‑PO1105, 
F‑PO1113, F‑PO1268, F‑PO1279, F‑PO1280, 
F‑PO1288, F‑PO1309, F‑PO1370, F‑PO1378, 
F‑PO1469, F‑PO1471, F‑PO1472, F‑PO1476, 
F‑PO1483, F‑PO1498, F‑PO1503, F‑PO1512, 
F‑PO1515, F‑PO1557, F‑PO1582, F‑PO1595, 
F‑PO2031, F‑PO2043, F‑PO2045, F‑PO2051, 


F‑PO2061, SA‑PO2112, SA‑PO2113, 
SA‑PO2129, SA‑PO2139, SA‑PO2259, 
SA‑PO2266, SA‑PO2272, SA‑PO2274, 
SA‑PO2286, SA‑PO2290, SA‑PO2303, 
SA‑PO2327, SA‑PO2328, SA‑PO2341, 
SA‑PO2357, SA‑PO2438, SA‑PO2449, 
SA‑PO2458, SA‑PO2460, SA‑PO2467, 
SA‑PO2475, SA‑PO2484, SA‑PO2490, 
SA‑PO2499, SA‑PO2500, SA‑PO2630, 
SA‑PO2632, SA‑PO2637, SA‑PO2652, 
SA‑PO2759, SA‑PO2760, SA‑PO2773, 
SA‑PO2871, SA‑PO2872, SA‑PO3031,
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 Outcomes (continued) ....................SA‑PO3051,  
SA‑PO3086, PUB174, PUB240, PUB243, 


PUB262, PUB268, PUB272, PUB280, 
PUB302, PUB323, PUB370, PUB377, 
PUB378, PUB416, PUB449, PUB451, 
PUB471, PUB531, PUB562, PUB570, 
PUB572, PUB577, PUB580, PUB582, 
PUB635, PUB645, PUB653, PUB662, 


PUB668, PUB712, PUB720
Oxidative Stress .................................TH‑FC022,  


TH‑FC130, F‑FC179, F‑FC287, SA‑FC383, 
SA‑FC433, TH‑PO054, TH‑PO073, 
TH‑PO076, TH‑PO086, TH‑PO104, 
TH‑PO108, TH‑PO116, TH‑PO123, 
TH‑PO184, TH‑PO481, TH‑PO496, 
TH‑PO498, TH‑PO513, TH‑PO715, 
TH‑PO721, TH‑PO745, TH‑PO770, 
TH‑PO800, TH‑PO926, TH‑PO937, 
TH‑PO944, TH‑PO946, TH‑PO952, 
TH‑PO953, TH‑PO965, F‑PO1117, 


F‑PO1172, F‑PO1208, F‑PO1212, F‑PO1214, 
F‑PO1218, F‑PO1462, F‑PO1475, F‑PO1621, 
F‑PO1691, F‑PO1714, F‑PO1796, F‑PO1803, 
F‑PO1806, F‑PO1829, F‑PO1839, F‑PO1842, 
F‑PO1934, F‑PO1955, F‑PO1961, F‑PO1962, 


F‑PO1970, F‑PO2001, F‑PO2003, 
SA‑PO2167, SA‑PO2192, SA‑PO2201, 
SA‑PO2204, SA‑PO2213, SA‑PO2222, 
SA‑PO2229, SA‑PO2242, SA‑PO2433, 
SA‑PO2520, SA‑PO2524, SA‑PO2531, 
SA‑PO2536, SA‑PO2537, SA‑PO2547, 
SA‑PO2548, SA‑PO2550, SA‑PO2551, 
SA‑PO2553, SA‑PO2560, SA‑PO2562, 
SA‑PO2563, SA‑PO2699, SA‑PO2702, 
SA‑PO2709, SA‑PO2735, SA‑PO2915, 
SA‑PO2919, SA‑PO2926, SA‑PO2928, 
SA‑PO2929, SA‑PO2930, SA‑PO2942, 


SA‑PO2958, SA‑PO3050, PUB085, PUB102, 
PUB105, PUB120, PUB121, PUB147, 
PUB166, PUB185, PUB186, PUB343, 
PUB393, PUB399, PUB401, PUB533


p38 Mitogen‑Activated Protein Kinase ..............
TH‑PO053, TH‑PO499, SA‑PO2230


Pancreas Transplantation ................SA‑PO3097
Parathyroid Hormone.......................TH‑FC158, 


F‑FC202, F‑FC219, F‑FC220, F‑FC222, 
F‑FC226, F‑FC249, TH‑PO147, TH‑PO301, 


TH‑PO353, TH‑PO354, TH‑PO357, 
TH‑PO597, TH‑PO605, TH‑PO620, 
TH‑PO623, TH‑PO627, TH‑PO631, 
TH‑PO632, TH‑PO633, TH‑PO634, 
TH‑PO638, TH‑PO642, TH‑PO644, 
TH‑PO654, TH‑PO655, TH‑PO976, 


F‑PO1105, F‑PO1447, F‑PO1448, F‑PO1683, 
F‑PO1858, F‑PO1871, F‑PO1875, F‑PO1876, 
F‑PO1877, F‑PO1880, F‑PO1881, F‑PO1884, 
F‑PO1886, F‑PO1887, F‑PO1889, F‑PO1892, 
F‑PO1899, F‑PO1900, F‑PO1902, F‑PO1903, 


F‑PO2054, SA‑PO2236, SA‑PO2240, 
SA‑PO2470, SA‑PO2559, SA‑PO2799, 
SA‑PO2800, SA‑PO2802, SA‑PO2822, 
SA‑PO2824, SA‑PO2826, SA‑PO2835, 
PUB473, PUB474, PUB479, PUB486, 
PUB492, PUB500, PUB501, PUB502, 


PUB505, PUB509, PUB521


Pathology ....SA‑FC337, TH‑PO166, TH‑PO188, 
TH‑PO852, TH‑PO856, TH‑PO870, 
TH‑PO961, TH‑PO1007, F‑PO1073, 


F‑PO1287, F‑PO1302, F‑PO1571, F‑PO1898, 
F‑PO1948, SA‑PO2281, SA‑PO2984, 


PUB148, PUB160, PUB169, PUB215, 
PUB216, PUB218, PUB318, PUB691


Pathophysiology of Renal Disease and
Progression ........................TH‑FC131, F‑FC279,


 F‑FC295, SA‑FC330, SA‑FC398,  
TH‑PO090, TH‑PO417, TH‑PO594, 
TH‑PO789, TH‑PO804, TH‑PO826, 
TH‑PO853, TH‑PO915, F‑PO1109, 
F‑PO1214, F‑PO1224, F‑PO1287,  


F‑PO1290, F‑PO1295, F‑PO1642, F‑PO1651, 
F‑PO1820, F‑PO1862, F‑PO1874, 


SA‑PO2245, SA‑PO2364, SA‑PO2863, 
SA‑PO2879, SA‑PO2922, SA‑PO2926, 


PUB104, PUB225, PUB496, PUB610
Patient Satisfaction ......... F‑PO1346, F‑PO2066, 


SA‑PO2853, PUB325, PUB378, PUB458
Patient Self‑Assessment ....................TH‑PO370, 


TH‑PO1029, SA‑PO2367, SA‑PO2486, 
SA‑PO3096, SA‑PO3099, PUB434,  


PUB470, PUB583
Pediatric Intensive Care Medicine ....F‑PO1554
Pediatric Kidney Transplantation ......................


TH‑PO222, TH‑PO964, TH‑PO1004, 
TH‑PO1043, TH‑PO1048, F‑PO2027, 


F‑PO2040, F‑PO2098, F‑PO2099, 
SA‑PO2826, SA‑PO2827, SA‑PO3024, 


SA‑PO3117, PUB242, PUB245, PUB250, 
PUB276, PUB295, PUB310


Pediatric Nephrology .....SA‑FC421, SA‑FC422, 
TH‑PO121, TH‑PO151, TH‑PO185, 
TH‑PO208, TH‑PO231, TH‑PO232, 
TH‑PO233, TH‑PO234, TH‑PO245, 


TH‑PO640, F‑PO1064, F‑PO1068, 
F‑PO1125, F‑PO1255, F‑PO1313, F‑PO1320, 
F‑PO1323, F‑PO1324, F‑PO1325, F‑PO1358, 
F‑PO1413, F‑PO1415, F‑PO1417, F‑PO1503, 
F‑PO1512, F‑PO1595, F‑PO1597, F‑PO1682, 


F‑PO1907, SA‑PO2115, SA‑PO2250, 
SA‑PO2303, SA‑PO2312, SA‑PO2352, 
SA‑PO2366, SA‑PO2367, SA‑PO2368, 
SA‑PO2369, SA‑PO2449, SA‑PO2484, 
SA‑PO2491, SA‑PO2573, SA‑PO2574, 
SA‑PO2663, SA‑PO2859, SA‑PO2953, 


SA‑PO2983, SA‑PO3104, PUB606, PUB658, 
PUB696, PUB715


Pediatrics ... TH‑PO233, TH‑PO445, TH‑PO606, 
TH‑PO629, TH‑PO1043, TH‑PO1047, 


F‑PO1331, F‑PO1421, SA‑PO2235, 
SA‑PO2572, SA‑PO2660, SA‑PO2664, 


SA‑PO2896, SA‑PO3092, PUB276, PUB484, 
PUB545, PUB608


Peritoneal Dialysis ..........TH‑FC072, TH‑FC073,  
TH‑FC104, SA‑FC389, SA‑FC453, 
SA‑FC454, SA‑FC455, SA‑FC456, 
SA‑FC458, SA‑FC459, SA‑FC461, 
SA‑FC462, TH‑PO152, TH‑PO240, 
TH‑PO242, TH‑PO302, TH‑PO315, 
TH‑PO323, TH‑PO338, TH‑PO346, 
TH‑PO372, TH‑PO404, TH‑PO430, 
TH‑PO434, TH‑PO442, TH‑PO637, 


TH‑PO746, F‑PO1234, F‑PO1419, 
F‑PO1424, F‑PO1433, F‑PO1447, F‑PO1450, 
F‑PO1463, F‑PO1475, F‑PO1477, F‑PO1496, 
F‑PO1500, F‑PO1502, F‑PO1504, F‑PO1505, 
F‑PO1506, F‑PO1508, F‑PO1531, F‑PO1547,


 Peritoneal Dialysis (continued) ........F‑PO1878, 
F‑PO2053, SA‑PO2128, SA‑PO2171, 


SA‑PO2267, SA‑PO2403, SA‑PO2409, 
SA‑PO2421, SA‑PO2460, SA‑PO2465, 
SA‑PO2467, SA‑PO2469, SA‑PO2483, 
SA‑PO2492, SA‑PO2531, SA‑PO2537, 
SA‑PO2538, SA‑PO2539, SA‑PO2540, 
SA‑PO2568, SA‑PO2585, SA‑PO2592, 
SA‑PO2597, SA‑PO2598, SA‑PO2604, 
SA‑PO2606, SA‑PO2615, SA‑PO2616, 
SA‑PO2617, SA‑PO2618, SA‑PO2620, 
SA‑PO2621, SA‑PO2622, SA‑PO2623, 
SA‑PO2624, SA‑PO2625, SA‑PO2626, 
SA‑PO2627, SA‑PO2628, SA‑PO2629, 
SA‑PO2631, SA‑PO2633, SA‑PO2634, 
SA‑PO2635, SA‑PO2636, SA‑PO2637, 
SA‑PO2638, SA‑PO2639, SA‑PO2640, 
SA‑PO2642, SA‑PO2643, SA‑PO2645, 
SA‑PO2647, SA‑PO2648, SA‑PO2649, 
SA‑PO2650, SA‑PO2651, SA‑PO2652, 
SA‑PO2854, SA‑PO2862, SA‑PO2951, 
SA‑PO2952, SA‑PO2954, SA‑PO2955, 
SA‑PO2956, SA‑PO2957, SA‑PO2958, 
SA‑PO2960, SA‑PO2961, SA‑PO2962, 
SA‑PO2963, SA‑PO2964, SA‑PO2965, 
SA‑PO2966, SA‑PO2968, SA‑PO2970, 
SA‑PO2971, SA‑PO2972, SA‑PO2973, 


SA‑PO3003, PUB059, PUB072, PUB139, 
PUB268, PUB383, PUB384, PUB385, 
PUB386, PUB387, PUB388, PUB394, 
PUB397, PUB426, PUB445, PUB455, 
PUB460, PUB462, PUB464, PUB469, 
PUB510, PUB569, PUB570, PUB571, 
PUB583, PUB658, PUB720, PUB723, 


PUB725
Peritoneal Membrane ....TH‑FC072, SA‑FC457, 


F‑PO1234, F‑PO1505, F‑PO1506, F‑PO1507, 
SA‑PO2468, SA‑PO2543, SA‑PO2624, 
SA‑PO2626, SA‑PO2634, SA‑PO2641, 
SA‑PO2649, SA‑PO2652, SA‑PO2951, 
SA‑PO2955, SA‑PO2957, SA‑PO2959, 
SA‑PO2960, SA‑PO2961, SA‑PO2967, 


SA‑PO2969, SA‑PO3142, PUB192, PUB381
Pharmacokinetics ..............................TH‑PO087, 


TH‑PO124, TH‑PO199, TH‑PO200, 
TH‑PO739, TH‑PO743, TH‑PO1017, 


F‑PO1300, F‑PO1538, F‑PO1540, F‑PO1573, 
SA‑PO2118, SA‑PO2430, SA‑PO2644, 


SA‑PO3107, PUB336, PUB549, PUB716
Phosphate Binders .........SA‑FC384, TH‑PO284, 


TH‑PO301, TH‑PO359, TH‑PO361, 
TH‑PO615, F‑PO1103, F‑PO1111, F‑PO1112, 
F‑PO1252, F‑PO1549, F‑PO1853, F‑PO1859, 
F‑PO1861, F‑PO1864, F‑PO1865, F‑PO1897, 


SA‑PO2599, SA‑PO2795, SA‑PO2842, 
SA‑PO2857, PUB472, PUB489, PUB494, 


PUB573, PUB574, PUB575, PUB576
Phosphate Uptake .............TH‑FC151, F‑FC250, 


F‑FC251, F‑FC252, F‑FC253, F‑FC254, 
F‑FC255, F‑FC256, TH‑PO616,  


TH‑PO617, F‑PO1851, F‑PO1866
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Phosphorus ........................................TH‑FC149, 
TH‑FC153, TH‑FC154, TH‑FC157, 


F‑FC178, F‑FC202, F‑FC223, F‑FC225, 
F‑FC249, F‑FC250, F‑FC258, SA‑FC420, 


SA‑FC424, TH‑PO360, TH‑PO361, 
TH‑PO594, TH‑PO595, TH‑PO606, 
TH‑PO607, TH‑PO608, TH‑PO609, 
TH‑PO610, TH‑PO612, TH‑PO614, 
TH‑PO616, TH‑PO652, TH‑PO951, 


F‑PO1104, F‑PO1108, F‑PO1109, F‑PO1262, 
F‑PO1464, F‑PO1495, F‑PO1537, F‑PO1849, 
F‑PO1850, F‑PO1852, F‑PO1857, F‑PO1860, 
F‑PO1862, F‑PO1865, F‑PO1868, F‑PO1873, 
F‑PO1874, F‑PO1879, F‑PO1880, F‑PO1881, 
F‑PO1885, F‑PO1900, F‑PO1905, F‑PO1906, 


SA‑PO2146, SA‑PO2237, SA‑PO2355, 
SA‑PO2370, SA‑PO2597, SA‑PO2598, 


SA‑PO2829, SA‑PO2836, PUB326, PUB480, 
PUB482, PUB489, PUB491, PUB495, 
PUB496, PUB501, PUB505, PUB510, 
PUB516, PUB541, PUB637, PUB686


Platelets ..........F‑PO1239, F‑PO1451, F‑PO1516, 
SA‑PO2299, SA‑PO2683, PUB339,  


PUB420, PUB424, PUB431, PUB514
Plethysmography.................................F‑PO1534
Podocyte Damage ...........TH‑FC008, TH‑FC009, 


F‑FC235, F‑FC271, F‑FC290, TH‑PO713, 
TH‑PO755, TH‑PO789, TH‑PO863, 
TH‑PO876, TH‑PO881, TH‑PO889, 
TH‑PO893, TH‑PO898, TH‑PO902, 


TH‑PO903, F‑PO1718, F‑PO1746, 
F‑PO1829, F‑PO1946, F‑PO1991, F‑PO2005, 
F‑PO2007, F‑PO2011, F‑PO2014, F‑PO2015, 


F‑PO2025, SA‑PO2930, SA‑PO2987, 
SA‑PO2989, SA‑PO2997, SA‑PO2998, 


SA‑PO3001, SA‑PO3003, PUB119, PUB186, 
PUB206


Podocyte .............................................TH‑FC010, 
TH‑FC126, TH‑FC132, TH‑FC133, F‑FC180, 


F‑FC181, F‑FC217, F‑FC267, F‑FC268, 
F‑FC269, F‑FC270, F‑FC272, F‑FC275, 


F‑FC291, SA‑FC375, SA‑FC376, SA‑FC438, 
TH‑PO093, TH‑PO161, TH‑PO202, 
TH‑PO587, TH‑PO588, TH‑PO666, 
TH‑PO682, TH‑PO762, TH‑PO763, 
TH‑PO766, TH‑PO773, TH‑PO786, 
TH‑PO792, TH‑PO800, TH‑PO864, 
TH‑PO873, TH‑PO875, TH‑PO877, 
TH‑PO879, TH‑PO882, TH‑PO883, 
TH‑PO884, TH‑PO887, TH‑PO888, 
TH‑PO890, TH‑PO891, TH‑PO892, 
TH‑PO894, TH‑PO899, TH‑PO901, 
TH‑PO904, TH‑PO905, TH‑PO909, 


TH‑PO911, F‑PO1200, F‑PO1207, 
F‑PO1210, F‑PO1632, F‑PO1819, F‑PO1822, 
F‑PO1912, F‑PO1913, F‑PO1914, F‑PO1945, 
F‑PO1959, F‑PO1978, F‑PO1980, F‑PO1982, 
F‑PO1983, F‑PO1984, F‑PO1987, F‑PO1989, 
F‑PO1990, F‑PO1991, F‑PO1993, F‑PO1997, 
F‑PO2002, F‑PO2004, F‑PO2013, F‑PO2016, 
F‑PO2017, F‑PO2018, F‑PO2019, F‑PO2020, 


F‑PO2022, SA‑PO2150, SA‑PO2183, 
SA‑PO2222, SA‑PO2703, SA‑PO2905, 
SA‑PO2909, SA‑PO2938, SA‑PO2990, 
SA‑PO2992, SA‑PO2994, SA‑PO2995, 


SA‑PO2999, SA‑PO3014, PUB001, PUB011, 
PUB034, PUB109, PUB152, PUB162, 
PUB177, PUB201, PUB203, PUB207, 


PUB208


Polycystic Kidney Disease ................ TH‑FC115, 
TH‑FC118, F‑FC183, TH‑PO684, TH‑PO688, 


TH‑PO691, TH‑PO694, TH‑PO695, 
TH‑PO698, TH‑PO699, TH‑PO703, 
TH‑PO704, TH‑PO711, TH‑PO805, 


F‑PO1651, F‑PO1652, F‑PO1654, F‑PO1655, 
F‑PO1656, F‑PO1657, F‑PO1659, F‑PO1660, 
F‑PO1662, F‑PO1663, F‑PO1664, F‑PO1672, 
F‑PO1674, F‑PO1678, F‑PO1680, F‑PO1682, 
F‑PO1684, F‑PO1910, F‑PO1929, F‑PO1930, 


F‑PO2022, SA‑PO2157, SA‑PO2380, 
SA‑PO2395, SA‑PO2396, SA‑PO2397, 
SA‑PO2398, SA‑PO2732, SA‑PO2874, 
SA‑PO2881, SA‑PO2884, SA‑PO3015, 


PUB024, PUB028, PUB036
Polymorphisms ..................................TH‑FC040, 


F‑FC200, F‑FC230, TH‑PO173, TH‑PO197, 
TH‑PO198, TH‑PO520, TH‑PO575, 
TH‑PO624, TH‑PO1019, F‑PO1334, 


F‑PO1387, F‑PO1395, F‑PO1407, F‑PO1411, 
F‑PO1418, F‑PO2037, F‑PO2085, 


SA‑PO2846, SA‑PO3040, PUB028, PUB029, 
PUB030, PUB031, PUB108, PUB238


Potassium Channels ...... TH‑FC059, TH‑PO058, 
TH‑PO060, TH‑PO078, TH‑PO878


Primary Glomerulonephritis ........... SA‑FC338, 
TH‑PO171, TH‑PO203,  


SA‑PO2294, PUB631
Progression of Chronic Renal Failure ................


SA‑FC330, SA‑FC333, TH‑PO107, 
TH‑PO129, TH‑PO173, TH‑PO189, 
TH‑PO431, TH‑PO437, TH‑PO455, 
TH‑PO462, TH‑PO489, TH‑PO538, 
TH‑PO541, TH‑PO544, TH‑PO547, 
TH‑PO552, TH‑PO555, TH‑PO647, 
TH‑PO807, TH‑PO821, TH‑PO856, 
TH‑PO1025, F‑PO1092, F‑PO1101, 


F‑PO1202, F‑PO1205, F‑PO1387, F‑PO1610, 
F‑PO1614, F‑PO1657, F‑PO1879, 


SA‑PO2194, SA‑PO2215, SA‑PO2261, 
SA‑PO2269, SA‑PO2275, SA‑PO2294, 
SA‑PO2320, SA‑PO2321, SA‑PO2375, 
SA‑PO2388, SA‑PO2765, SA‑PO2766, 


SA‑PO2768, SA‑PO2776, PUB026, PUB527, 
PUB541, PUB568, PUB588, PUB593


Progression of Renal Failure ............TH‑PO004, 
TH‑PO032, TH‑PO176, TH‑PO203, 
TH‑PO207, TH‑PO550, TH‑PO808, 


F‑PO1343, F‑PO1620, F‑PO1730, F‑PO1872, 
SA‑PO2111, SA‑PO2324, SA‑PO2363, 
PUB164, PUB256, PUB306, PUB632, 


PUB642
Proliferation ....................TH‑FC094, TH‑FC112, 


TH‑FC119, F‑FC188, SA‑FC405, TH‑PO581, 
TH‑PO672, TH‑PO698, TH‑PO712, 
TH‑PO906, TH‑PO930, TH‑PO938, 


F‑PO1565, F‑PO1572, F‑PO1653, F‑PO1662, 
F‑PO1895, F‑PO2006, SA‑PO2170, 


SA‑PO2184, SA‑PO2185, SA‑PO2398, 
SA‑PO2886, PUB130, PUB175


Proteinuria .........................................TH‑FC010,  
TH‑FC011, TH‑FC136, F‑FC272, F‑FC291, 


SA‑FC333, SA‑FC348, SA‑FC418, 
TH‑PO090, TH‑PO101, TH‑PO109, 
TH‑PO134, TH‑PO157, TH‑PO160, 
TH‑PO167, TH‑PO172, TH‑PO179, 
TH‑PO181, TH‑PO186, TH‑PO194, 
TH‑PO199, TH‑PO204, TH‑PO209, 
TH‑PO237, TH‑PO457, TH‑PO505, 
TH‑PO545, TH‑PO550, TH‑PO570,


 Proteinuria (continued) ...................TH‑PO586, 
TH‑PO771, TH‑PO799, TH‑PO817,  
TH‑PO861, TH‑PO873, TH‑PO881, 
TH‑PO885, TH‑PO890, TH‑PO902, 


TH‑PO908, TH‑PO970, TH‑PO1048, 
F‑PO1197, F‑PO1205, F‑PO1211, F‑PO1213, 
F‑PO1226, F‑PO1286, F‑PO1289, F‑PO1315, 
F‑PO1322, F‑PO1323, F‑PO1328, F‑PO1333, 
F‑PO1340, F‑PO1350, F‑PO1407, F‑PO1606, 
F‑PO1811, F‑PO1812, F‑PO1826, F‑PO1915, 
F‑PO1938, F‑PO1946, F‑PO1947, F‑PO1979, 
F‑PO1980, F‑PO1981, F‑PO1987, F‑PO1993, 
F‑PO1997, F‑PO2008, F‑PO2009, F‑PO2010, 


SA‑PO2217, SA‑PO2234, SA‑PO2251, 
SA‑PO2278, SA‑PO2282, SA‑PO2285, 
SA‑PO2296, SA‑PO2297, SA‑PO2304, 
SA‑PO2317, SA‑PO2327, SA‑PO2329, 
SA‑PO2331, SA‑PO2346, SA‑PO2361, 
SA‑PO2703, SA‑PO2747, SA‑PO2766, 
SA‑PO2771, SA‑PO2781, SA‑PO2782, 


SA‑PO2938, SA‑PO2994, PUB071, PUB179, 
PUB186, PUB201, PUB205, PUB206, 
PUB219, PUB222, PUB225, PUB228, 
PUB284, PUB517, PUB546, PUB582, 
PUB606, PUB609, PUB613, PUB614, 
PUB623, PUB625, PUB626, PUB648, 


PUB691, PUB692, PUB696
Proteomics..........................................TH‑FC138, 


TH‑FC146, F‑FC162, SA‑FC334, SA‑FC335, 
SA‑FC374, SA‑FC377, SA‑FC435, 
SA‑FC442, SA‑FC466, TH‑PO190, 
TH‑PO205, TH‑PO488, TH‑PO778, 
TH‑PO797, TH‑PO970, F‑PO1145, 


F‑PO1193, F‑PO1227, F‑PO1524, F‑PO1641, 
F‑PO1664, F‑PO1719, F‑PO1832, F‑PO1997, 


SA‑PO2195, SA‑PO2285, SA‑PO2289, 
SA‑PO2378, SA‑PO2379, SA‑PO2380, 
SA‑PO2381, SA‑PO2382, SA‑PO2383, 
SA‑PO2384, SA‑PO2385, SA‑PO2386, 
SA‑PO2387, SA‑PO2388, SA‑PO2389, 
SA‑PO2392, SA‑PO2400, SA‑PO2616, 
SA‑PO2850, SA‑PO2918, SA‑PO2989, 


SA‑PO3069, SA‑PO3147, PUB025
Proximal Tubule ................................TH‑FC018, 


TH‑FC095, TH‑FC136, F‑FC225, F‑FC255, 
F‑FC261, SA‑FC379, SA‑FC405, SA‑FC408, 


SA‑FC409, SA‑FC418, TH‑PO064, 
TH‑PO066, TH‑PO076, TH‑PO089, 
TH‑PO091, TH‑PO235, TH‑PO573, 
TH‑PO585, TH‑PO733, TH‑PO742, 
TH‑PO744, TH‑PO751, TH‑PO757, 


F‑PO1140, F‑PO1152, F‑PO1153, F‑PO1156, 
F‑PO1158, F‑PO1641, F‑PO1642, F‑PO1646, 
F‑PO1716, F‑PO1783, F‑PO1784, F‑PO1787, 
F‑PO1811, F‑PO1812, F‑PO1815, F‑PO1841, 


F‑PO1848, F‑PO1947, F‑PO2097, 
SA‑PO2154, SA‑PO2182, SA‑PO2391, 
SA‑PO2691, SA‑PO2712, SA‑PO2716, 
SA‑PO2719, SA‑PO2722, SA‑PO2723, 
SA‑PO2726, SA‑PO2754, SA‑PO2918, 


SA‑PO2982, SA‑PO2991, PUB002, PUB008, 
PUB169


Pulse Wave Velocity .... TH‑PO624, TH‑PO1028, 
F‑PO1467, SA‑PO2265, SA‑PO2584, 


SA‑PO2653, SA‑PO2661, SA‑PO2679
Pure Red Cell Aplasia ........................TH‑PO130
Pyelonephritis .............. TH‑PO967, SA‑PO2352, 


PUB031, PUB704, PUB711, PUB717
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Quality of Life ................TH‑FC028, TH‑FC086, 
TH‑FC087, TH‑FC118, TH‑PO153, 
TH‑PO295, TH‑PO330, TH‑PO331, 


TH‑PO333, TH‑PO348, TH‑PO1025, 
F‑PO1129, F‑PO1131, F‑PO1132, F‑PO1134, 
F‑PO1230, F‑PO1466, F‑PO1468, F‑PO1470, 
F‑PO1471, F‑PO1476, F‑PO1486, F‑PO1492, 
F‑PO1511, F‑PO1513, F‑PO1514, F‑PO1535, 


F‑PO1548, F‑PO1674, F‑PO2039, 
SA‑PO2356, SA‑PO2418, SA‑PO2438, 
SA‑PO2441, SA‑PO2443, SA‑PO2446, 
SA‑PO2463, SA‑PO2473, SA‑PO2639, 
SA‑PO2853, SA‑PO3090, SA‑PO3096, 


SA‑PO3103, SA‑PO3109, PUB024, PUB422, 
PUB455, PUB462, PUB465, PUB470, 
PUB508, PUB519, PUB569, PUB579, 


PUB700
RAGE ......... TH‑PO162, TH‑PO280, TH‑PO405, 


F‑PO1241, SA‑PO2913, SA‑PO2952, 
SA‑PO2961, SA‑PO3003, PUB017


Randomized Controlled Trials .........TH‑FC086, 
F‑FC166, F‑FC173, F‑FC313, SA‑FC331, 


SA‑FC343, SA‑FC355, TH‑PO168, 
TH‑PO348, TH‑PO518, TH‑PO528, 


TH‑PO538, F‑PO1486, F‑PO1511, 
F‑PO1513, F‑PO1519, F‑PO1547, F‑PO2030, 


F‑PO2050, F‑PO2067, SA‑PO2140, 
SA‑PO2234, SA‑PO2251, SA‑PO2254, 
SA‑PO2293, SA‑PO2463, SA‑PO2464, 


PUB437
Reactive Oxygen Species .................. SA‑FC479, 


TH‑PO105, TH‑PO477, TH‑PO481, 
TH‑PO494, TH‑PO509, TH‑PO664, 
TH‑PO761, TH‑PO809, TH‑PO900, 


F‑PO1707, F‑PO1720, F‑PO1723, F‑PO1803, 
F‑PO2107, SA‑PO2215, SA‑PO2224, 


SA‑PO2247, SA‑PO2517, SA‑PO2555, 
SA‑PO2695, SA‑PO2708, SA‑PO2728, 
SA‑PO2920, SA‑PO2921, SA‑PO2922, 


SA‑PO2928, SA‑PO2963, PUB057
Rejection ............................................TH‑FC065, 


F‑FC212, F‑FC215, SA‑FC359, TH‑PO971, 
TH‑PO1009, F‑PO2029, F‑PO2065, 


F‑PO2088, SA‑PO3044, SA‑PO3057, 
SA‑PO3111, PUB237, PUB240, PUB310, 


PUB313
Renal Ablation .................... F‑PO1943, PUB126,  


PUB127, PUB132, PUB135
Renal Artery Stenosis .......................TH‑FC038,  


TH‑PO484, TH‑PO501, TH‑PO536, 
TH‑PO983, TH‑PO993, F‑PO1274, 


F‑PO1695, F‑PO1698, F‑PO1727, 
SA‑PO2211, SA‑PO2655, SA‑PO2662, 
SA‑PO2677, SA‑PO2678, SA‑PO2685, 


PUB078, PUB091, PUB096, PUB248
Renal Biopsy .................. TH‑PO865, TH‑PO984,  


F‑PO1766, SA‑PO2343, SA‑PO2373, 
SA‑PO2865, SA‑PO2977, PUB223, PUB233, 


PUB236, PUB266, PUB614, PUB621, 
PUB627, PUB631, PUB680,  


PUB693, PUB703
Renal Carcinoma............. SA‑PO2162, PUB037, 


PUB136, PUB255
Renal Cell Biology ..........TH‑FC137, TH‑FC138, 


F‑FC185, F‑FC261, TH‑PO702, TH‑PO734, 
TH‑PO835, TH‑PO921, TH‑PO938, 


F‑PO1149, F‑PO1828, F‑PO1835, F‑PO1933, 
F‑PO1957, F‑PO1958, SA‑PO2937, 


SA‑PO3007, PUB103, PUB146


Renal Development ..............F‑FC239, F‑FC242, 
F‑FC246, F‑FC248, TH‑PO663, TH‑PO667, 


TH‑PO670, TH‑PO678, TH‑PO686, 
F‑PO1155, F‑PO1414, F‑PO1918, F‑PO1919, 


F‑PO1944, SA‑PO2381, SA‑PO2876, 
SA‑PO2996, SA‑PO3021, PUB014, PUB143


Renal Dialysis ................ TH‑PO309, TH‑PO392, 
F‑PO1608, SA‑PO2223,  


SA‑PO2622, PUB333
Renal Dysfunction ............ F‑FC207, TH‑PO532,  


TH‑PO582, F‑PO1062, F‑PO1063, 
SA‑PO2257, SA‑PO3049, PUB219, PUB237, 


PUB306, PUB558, PUB616, PUB647, 
PUB694


Renal Epithelial Cell ......TH‑FC108, TH‑FC114, 
F‑FC252, SA‑FC427, SA‑FC462, TH‑PO070, 


TH‑PO693, TH‑PO720, TH‑PO732, 
TH‑PO918, TH‑PO950, F‑PO1162, 


F‑PO1831, SA‑PO2156, SA‑PO2159, 
SA‑PO2161, SA‑PO2397, SA‑PO2888, 
SA‑PO3005, SA‑PO3017, SA‑PO3137, 


PUB157
Renal Failure .....................................TH‑PO382, 


TH‑PO871, TH‑PO936, F‑PO1312, 
F‑PO1539, SA‑PO2143, SA‑PO2354, 


SA‑PO2357, SA‑PO2561, SA‑PO2646, 
SA‑PO2731, SA‑PO2889, PUB387, PUB571, 


PUB628, PUB629
Renal Fibrosis ....................................TH‑FC016, 


TH‑FC095, TH‑FC096, F‑FC286, F‑FC288, 
TH‑PO095, TH‑PO098, TH‑PO102, 
TH‑PO115, TH‑PO410, TH‑PO413, 
TH‑PO414, TH‑PO419, TH‑PO429, 


TH‑PO651, TH‑PO741, TH‑PO1007, 
F‑PO1204, F‑PO1216, F‑PO1624, F‑PO1636, 
F‑PO1637, F‑PO1643, F‑PO1646, F‑PO1649, 


F‑PO1769, F‑PO1821, F‑PO1933, 
SA‑PO2200, SA‑PO2225, SA‑PO2234, 


SA‑PO3071, PUB052, PUB165, PUB184, 
PUB191, PUB198, PUB200, PUB226


Renal Function Decline .....................TH‑FC038,  
TH‑FC049, F‑FC275, TH‑PO013, 


TH‑PO554, TH‑PO863, TH‑PO975, 
TH‑PO981, TH‑PO1010, F‑PO1127, 
F‑PO1283, F‑PO1569, SA‑PO2275, 


SA‑PO2363, SA‑PO2394, SA‑PO2617, 
SA‑PO2628, SA‑PO2719, SA‑PO2757, 


SA‑PO2764, SA‑PO2966, PUB529, PUB604
Renal Function ..................................TH‑FC059, 


F‑FC194, SA‑FC351, SA‑FC356, SA‑FC357, 
SA‑FC358, SA‑FC359, SA‑FC454, 
SA‑FC459, SA‑FC469, TH‑PO020, 
TH‑PO025, TH‑PO080, TH‑PO140, 
TH‑PO210, TH‑PO213, TH‑PO217, 
TH‑PO225, TH‑PO230, TH‑PO233, 
TH‑PO389, TH‑PO502, TH‑PO589, 


TH‑PO997, TH‑PO1004, TH‑PO1013, 
F‑PO1118, F‑PO1126, F‑PO1314, F‑PO1436, 


F‑PO1765, F‑PO2071, SA‑PO2135, 
SA‑PO2364, SA‑PO2370, SA‑PO2386, 
SA‑PO2623, SA‑PO2654, SA‑PO2685, 
SA‑PO2762, SA‑PO2975, SA‑PO2979, 


SA‑PO2991, PUB020, PUB078, PUB248, 
PUB258, PUB297, PUB392, PUB548, 
PUB550, PUB565, PUB656, PUB664, 


PUB667


Renal Hemodynamics ....................... SA‑FC427, 
SA‑FC480, TH‑PO502, TH‑PO923, 


F‑PO1694, F‑PO1705, F‑PO1710, F‑PO1712, 
F‑PO1717, F‑PO1722, F‑PO1725, F‑PO1726, 
F‑PO1750, F‑PO1754, F‑PO1770, F‑PO2021, 


SA‑PO2209, SA‑PO3061, PUB308
Renal Hypertension ........ TH‑PO487, F‑PO1192
Renal Injury ...................TH‑FC100, TH‑FC128, 


F‑FC161, SA‑FC388, SA‑FC409, SA‑FC446, 
SA‑FC477, TH‑PO014, TH‑PO029, 
TH‑PO044, TH‑PO101, TH‑PO170, 
TH‑PO377, TH‑PO580, TH‑PO799, 
TH‑PO829, TH‑PO859, TH‑PO950, 


F‑PO1060, F‑PO1304, F‑PO1371, F‑PO1717, 
F‑PO1767, F‑PO1788, F‑PO1790, 


SA‑PO2213, SA‑PO2525, SA‑PO2736, 
SA‑PO2737, SA‑PO2945, SA‑PO2949, 


SA‑PO3016, PUB100, PUB151, PUB179, 
PUB210, PUB215, PUB426, PUB673, 


PUB685, PUB717, PUB724
Renal Ischemia .............. TH‑PO495, TH‑PO501, 


TH‑PO730, TH‑PO744, TH‑PO845, 
F‑PO1770, F‑PO1780, F‑PO1798, 


SA‑PO2210, SA‑PO2212, SA‑PO2654, 
SA‑PO2737, SA‑PO3018, SA‑PO3045, 


PUB091
Renal Morphology ........ TH‑FC014, TH‑PO536, 


F‑PO1146, F‑PO2062, SA‑PO2155, 
SA‑PO2777, SA‑PO2979, SA‑PO3110, 


PUB176
Renal Osteodystrophy.......................... F‑FC224, 


F‑FC225, SA‑FC422, SA‑FC423, SA‑FC425, 
SA‑FC426, TH‑PO654, TH‑PO655, 
TH‑PO658, F‑PO1273, F‑PO1856, 


F‑PO1892, SA‑PO2797, SA‑PO2800, 
SA‑PO2804, SA‑PO2805, SA‑PO2807, 
SA‑PO2808, SA‑PO2810, SA‑PO2811, 
SA‑PO2812, SA‑PO2818, SA‑PO2821, 
SA‑PO2823, SA‑PO2825, SA‑PO2830, 


SA‑PO2835, PUB448, PUB472, PUB473, 
PUB476, PUB477, PUB644


Renal Papillary Cells ...... TH‑PO473, F‑PO1185
Renal Pathology ................F‑FC307, SA‑FC361, 


TH‑PO183, TH‑PO579, TH‑PO833, 
TH‑PO847, TH‑PO849, TH‑PO866, 
TH‑PO868, TH‑PO936, TH‑PO969, 


SA‑PO2223, SA‑PO2284, SA‑PO2722, 
SA‑PO2881, SA‑PO2888, SA‑PO2909, 


SA‑PO2977, PUB012, PUB159, PUB197, 
PUB200, PUB220, PUB604


Renal Progression ..........SA‑FC340, TH‑PO171, 
TH‑PO172, TH‑PO521, TH‑PO864, 


F‑PO1682, SA‑PO2201, SA‑PO2244, 
SA‑PO2740, SA‑PO2906, PUB143,  


PUB587, PUB611
Renal Protection ................................... F‑FC165, 


SA‑FC353, TH‑PO092, TH‑PO102, 
TH‑PO917, TH‑PO941, TH‑PO942, 
TH‑PO943, TH‑PO952, F‑PO1092, 


F‑PO1333, F‑PO1344, F‑PO1752, F‑PO1777, 
F‑PO1778, F‑PO1779, F‑PO1794, F‑PO1986, 


SA‑PO2135, SA‑PO2188, SA‑PO2200, 
SA‑PO2210, SA‑PO2713, SA‑PO2728, 


SA‑PO3019, PUB105, PUB558, PUB587
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Renal Proximal Tubule Cell .............TH‑FC134, 
TH‑FC135, F‑FC185, TH‑PO049, 


TH‑PO055, TH‑PO056, TH‑PO418, 
TH‑PO735, TH‑PO736, TH‑PO740, 
TH‑PO745, TH‑PO939, TH‑PO954, 


F‑PO1186, F‑PO1192, F‑PO1747, F‑PO1749, 
F‑PO1785, F‑PO1791, F‑PO1840, F‑PO1851, 


SA‑PO2149, SA‑PO2152, SA‑PO2162, 
SA‑PO2173, SA‑PO2184, SA‑PO2202, 
SA‑PO2709, SA‑PO2713, SA‑PO2735, 
SA‑PO2923, SA‑PO2947, SA‑PO3012, 


SA‑PO3071, PUB046, PUB129, PUB138, 
PUB158, PUB178


Renal Stem Cell .................................... F‑FC239, 
F‑FC243, SA‑FC446, SA‑FC449, SA‑FC450, 


TH‑PO665, TH‑PO678, TH‑PO925, 
SA‑PO3006, SA‑PO3008, SA‑PO3018


Renal Transplantation ......................TH‑FC052, 
F‑FC200, SA‑FC350, SA‑FC356, SA‑FC357, 


SA‑FC359, SA‑FC447, TH‑PO445, 
TH‑PO872, TH‑PO963, TH‑PO972, 
TH‑PO979, TH‑PO985, TH‑PO994, 


TH‑PO996, TH‑PO997, TH‑PO1000, 
TH‑PO1005, TH‑PO1015, TH‑PO1017, 
TH‑PO1019, TH‑PO1020, TH‑PO1025, 
TH‑PO1032, TH‑PO1041, TH‑PO1047, 


TH‑PO1053, TH‑PO1054, F‑PO1594, 
F‑PO1882, F‑PO2037, F‑PO2039, F‑PO2051, 
F‑PO2060, F‑PO2065, F‑PO2068, F‑PO2076, 
F‑PO2084, F‑PO2087, F‑PO2093, F‑PO2100, 


F‑PO2103, SA‑PO2179, SA‑PO3025, 
SA‑PO3027, SA‑PO3028, SA‑PO3029, 
SA‑PO3032, SA‑PO3037, SA‑PO3042, 
SA‑PO3048, SA‑PO3049, SA‑PO3066, 
SA‑PO3071, SA‑PO3074, SA‑PO3076, 
SA‑PO3084, SA‑PO3089, SA‑PO3092, 
SA‑PO3099, SA‑PO3103, SA‑PO3106, 


SA‑PO3113, PUB029, PUB240, PUB241, 
PUB250, PUB256, PUB261, PUB262, 
PUB268, PUB270, PUB275, PUB283, 
PUB293, PUB296, PUB300, PUB302, 
PUB303, PUB309, PUB311, PUB320, 


PUB321, PUB469
Renal Tubular Acidosis .....................TH‑FC143,  


TH‑PO067, F‑PO1150, F‑PO1155, 
F‑PO1158, SA‑PO3133, PUB003


Renal Tubular Epithelial Cells ............ F‑FC257, 
SA‑FC413, TH‑PO601, TH‑PO724, 
TH‑PO782, TH‑PO810, TH‑PO919, 
TH‑PO942, TH‑PO958, F‑PO1179, 


F‑PO1199, F‑PO1638, F‑PO1648, F‑PO1667, 
F‑PO1733, F‑PO1836, F‑PO1933, F‑PO1962, 


SA‑PO2168, SA‑PO2172, SA‑PO2180, 
SA‑PO2181, SA‑PO2230, SA‑PO2718, 


SA‑PO2733, SA‑PO2850, PUB013, PUB145, 
PUB190


Renin Angiotensin Aldosterone System..............
F‑FC314, SA‑FC414, SA‑FC417, TH‑PO174, 


TH‑PO412, TH‑PO505, TH‑PO521, 
TH‑PO718, TH‑PO762, TH‑PO910, 


F‑PO1201, F‑PO1336, F‑PO1359, F‑PO1705, 
F‑PO1709, SA‑PO2145, SA‑PO2188, 


SA‑PO2246, SA‑PO2669, SA‑PO2689, 
SA‑PO2694, SA‑PO2783, SA‑PO3143, 


PUB005, PUB063, PUB074, PUB168


Renin Angiotensin System ................TH‑FC022,  
TH‑FC040, TH‑FC129, F‑FC227, F‑FC228, 


F‑FC259, F‑FC309, F‑FC316, F‑FC317, 
SA‑FC413, SA‑FC415, TH‑PO110, 
TH‑PO180, TH‑PO474, TH‑PO486, 
TH‑PO500, TH‑PO507, TH‑PO539, 
TH‑PO563, TH‑PO713, TH‑PO759, 
TH‑PO795, TH‑PO845, TH‑PO859, 


F‑PO1206, F‑PO1214, F‑PO1619, F‑PO1650, 
F‑PO1671, F‑PO1679, F‑PO1693, F‑PO1697, 


SA‑PO2153, SA‑PO2192, SA‑PO2219, 
SA‑PO2655, SA‑PO2744, SA‑PO2890, 


SA‑PO3115, PUB057, PUB085, PUB088, 
PUB172, PUB239, PUB618


Rhabdomyolysis ..............................SA‑PO2142,  
PUB687, PUB688


Rheumatology .................SA‑FC332, SA‑FC397, 
F‑PO1711, SA‑PO2144, SA‑PO2254, 


SA‑PO2354, PUB543
Risk Factors ....................TH‑FC088, TH‑FC104, 


TH‑FC107, F‑FC168, F‑FC192, F‑FC208, 
F‑FC229, F‑FC295, SA‑FC325, SA‑FC350, 


TH‑PO011, TH‑PO013, TH‑PO021, 
TH‑PO029, TH‑PO041, TH‑PO046, 
TH‑PO136, TH‑PO141, TH‑PO221, 
TH‑PO279, TH‑PO282, TH‑PO288, 
TH‑PO300, TH‑PO331, TH‑PO336, 
TH‑PO369, TH‑PO373, TH‑PO443, 
TH‑PO451, TH‑PO541, TH‑PO556, 


TH‑PO752, TH‑PO987, TH‑PO1000, 
TH‑PO1010, TH‑PO1034, TH‑PO1041, 


F‑PO1070, F‑PO1101, F‑PO1124, F‑PO1128, 
F‑PO1299, F‑PO1370, F‑PO1473, F‑PO1480, 
F‑PO1485, F‑PO1505, F‑PO1545, F‑PO1602, 
F‑PO1603, F‑PO1607, F‑PO1610, F‑PO1611, 
F‑PO1612, F‑PO1615, F‑PO2045, F‑PO2050, 


F‑PO2078, SA‑PO2119, SA‑PO2138, 
SA‑PO2244, SA‑PO2259, SA‑PO2294, 
SA‑PO2307, SA‑PO2358, SA‑PO2401, 
SA‑PO2439, SA‑PO2444, SA‑PO2469, 
SA‑PO2608, SA‑PO2617, SA‑PO2630, 
SA‑PO2674, SA‑PO2740, SA‑PO2760, 
SA‑PO2768, SA‑PO2782, SA‑PO2846, 
SA‑PO2852, SA‑PO2858, SA‑PO3030, 


SA‑PO3093, SA‑PO3101, PUB266, PUB422, 
PUB454, PUB506, PUB552, PUB553, 
PUB566, PUB569, PUB570, PUB635, 


PUB654, PUB673
Secondary Hyperparathyroidism ....... F‑FC221, 


SA‑FC424, TH‑PO355, TH‑PO626, 
TH‑PO628, TH‑PO637, TH‑PO646, 


TH‑PO659, F‑PO1106, F‑PO1875, 
F‑PO1876, F‑PO1877, F‑PO1886, F‑PO1887, 
F‑PO1888, F‑PO1893, F‑PO1894, F‑PO1899, 


F‑PO1901, F‑PO1907, SA‑PO2470, 
SA‑PO2804, SA‑PO2805, SA‑PO2814, 
SA‑PO2823, SA‑PO2825, SA‑PO2831, 


SA‑PO2833, PUB437, PUB475, PUB478, 
PUB479, PUB502, PUB505, PUB509


Signaling..........................TH‑FC061, TH‑FC133, 
TH‑FC150, F‑FC181, F‑FC188, F‑FC223, 
F‑FC246, F‑FC258, F‑FC278, SA‑FC428, 
SA‑FC474, TH‑PO067, TH‑PO079, 
TH‑PO413, TH‑PO416, TH‑PO424, 
TH‑PO490, TH‑PO503, TH‑PO565, 
TH‑PO582, TH‑PO670, TH‑PO680, 
TH‑PO688, TH‑PO691, TH‑PO722, 
TH‑PO725, TH‑PO731, TH‑PO738, 
TH‑PO793, TH‑PO794, TH‑PO838, 
TH‑PO863, TH‑PO879, TH‑PO887, 
F‑PO1139, F‑PO1164, F‑PO1179, F‑PO1181,


 Signaling (continued) ........................F‑PO1762,
F‑PO1797, F‑PO1830, F‑PO1832, F‑PO1833, 


 F‑PO1835, F‑PO1838, F‑PO1842, 
F‑PO1844, F‑PO1845, F‑PO1851, F‑PO1989, 


F‑PO2004, SA‑PO2164, SA‑PO2225, 
SA‑PO2431, SA‑PO2718, SA‑PO2721, 
SA‑PO2878, SA‑PO2989, SA‑PO3072, 


SA‑PO3147, PUB140, PUB183, PUB187
Statins ............. F‑FC167, SA‑FC387, TH‑PO036, 


TH‑PO140, TH‑PO309, TH‑PO933, 
F‑PO1118, F‑PO1212, SA‑PO2160, 


SA‑PO2404, SA‑PO2500, SA‑PO2525, 
SA‑PO2762, PUB271


Stem Cell ............................TH‑FC017, F‑FC244, 
F‑FC265, F‑FC311, SA‑FC444, SA‑FC445, 


SA‑FC447, SA‑FC448, SA‑FC452, 
TH‑PO008, TH‑PO085, TH‑PO092, 
TH‑PO111, TH‑PO665, TH‑PO672, 
TH‑PO803, TH‑PO917, TH‑PO920, 
TH‑PO922, TH‑PO931, TH‑PO939, 


F‑PO1736, F‑PO1741, F‑PO1742, F‑PO1911, 
SA‑PO2174, SA‑PO2203, SA‑PO2220, 
SA‑PO2221, SA‑PO2378, SA‑PO3007, 
SA‑PO3009, SA‑PO3011, SA‑PO3014, 
SA‑PO3016, SA‑PO3017, SA‑PO3020, 


SA‑PO3022, SA‑PO3023, PUB011
Survival ...........................TH‑FC033, TH‑FC079, 


TH‑FC082, TH‑FC104, F‑FC208, SA‑FC453, 
TH‑PO142, TH‑PO178, TH‑PO289, 
TH‑PO365, TH‑PO370, TH‑PO436, 
TH‑PO531, TH‑PO532, TH‑PO914, 


TH‑PO967, TH‑PO996, TH‑PO1004, 
TH‑PO1056, F‑PO1102, F‑PO1229, 


F‑PO1232, F‑PO1378, F‑PO1379, F‑PO1455, 
F‑PO1457, F‑PO1478, F‑PO1488, F‑PO1491, 
F‑PO1497, F‑PO1506, F‑PO1508, F‑PO1543, 
F‑PO1544, F‑PO1809, F‑PO2072, F‑PO2083, 


SA‑PO2154, SA‑PO2183, SA‑PO2333, 
SA‑PO2578, SA‑PO2625, SA‑PO2636, 
SA‑PO2651, SA‑PO2779, SA‑PO2870, 


SA‑PO3095, PUB262, PUB272, PUB303, 
PUB373, PUB422, PUB429, PUB445, 
PUB611, PUB653, PUB659, PUB679


Systemic Lupus Erythematosus ....... SA‑FC335, 
TH‑PO821, TH‑PO822, TH‑PO831, 


TH‑PO843, F‑PO1227, F‑PO1278, 
F‑PO1282, F‑PO1283, F‑PO1287, F‑PO2068, 


SA‑PO2350, PUB230, PUB531, PUB611, 
PUB617, PUB620


Systolic Blood Pressure .....F‑FC171, TH‑PO111, 
TH‑PO548, SA‑PO2682, PUB080, PUB083


Tacrolimus ..................... TH‑PO167, TH‑PO237,  
TH‑PO777, TH‑PO1019, F‑PO1152, 


F‑PO1221, F‑PO1284, F‑PO2033,  
F‑PO2070, F‑PO2080, F‑PO2110, 


SA‑PO3065, SA‑PO3066, PUB275
Target Organ Damage ........................F‑PO1125
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TGF‑beta .........................TH‑FC068, TH‑FC101, 
F‑FC260, F‑FC286, F‑FC288, SA‑FC417, 


SA‑FC443, TH‑PO081, TH‑PO410, 
TH‑PO416, TH‑PO420, TH‑PO424, 
TH‑PO651, TH‑PO724, TH‑PO732, 
TH‑PO794, TH‑PO1049, F‑PO1216, 


F‑PO1622, F‑PO1623, F‑PO1635, F‑PO1636, 
F‑PO1638, F‑PO1644, F‑PO1647, F‑PO1838, 
F‑PO1845, F‑PO1920, F‑PO1936, F‑PO1937, 


F‑PO1938, SA‑PO2189, SA‑PO2545, 
SA‑PO2695, SA‑PO2934, SA‑PO2940, 
SA‑PO2948, SA‑PO2950, SA‑PO3052, 
PUB045, PUB050, PUB052, PUB059, 
PUB116, PUB171, PUB184, PUB188, 
PUB189, PUB196, PUB198, PUB199, 


PUB202
Thrombosis ........................ F‑FC299, F‑PO1363, 


F‑PO1942, SA‑PO2196, SA‑PO2304, 
SA‑PO2368, SA‑PO2497, SA‑PO2503, 


SA‑PO2515, PUB269, PUB276, PUB345, 
PUB369, PUB380, PUB545


Tolerance .....TH‑FC062, TH‑FC065, TH‑FC068, 
TH‑FC069, SA‑FC401, TH‑PO812, 


TH‑PO834, F‑PO2093, SA‑PO3111, 
SA‑PO3112, PUB347


Transcription Factors ....TH‑FC117, TH‑FC119, 
TH‑FC124, SA‑FC476, TH‑PO676, 
TH‑PO738, TH‑PO819, F‑PO1645, 


F‑PO1662, F‑PO1747, F‑PO1825, F‑PO1846, 
F‑PO1912, F‑PO1914, F‑PO1918, F‑PO1928, 


F‑PO1939, F‑PO2012, SA‑PO2189, 
SA‑PO2212, SA‑PO2228, SA‑PO2544, 
SA‑PO2692, SA‑PO2896, SA‑PO2921, 


SA‑PO2933, SA‑PO3013, PUB047, PUB049, 
PUB051


Transcription Regulation .................TH‑FC060,  
TH‑FC134, F‑FC184, F‑FC187, F‑FC257, 


SA‑FC373, SA‑FC375, TH‑PO490, 
TH‑PO684, TH‑PO737, F‑PO1187, 


F‑PO1734, F‑PO1804, F‑PO1808, F‑PO1836, 
F‑PO1919, F‑PO1981, F‑PO2007, F‑PO2016, 


SA‑PO2371, SA‑PO2933, SA‑PO3011, 
SA‑PO3119, SA‑PO3137


Transcriptional Profiling ..................TH‑FC050,  
F‑FC245, F‑PO2015, SA‑PO2371, 


SA‑PO2372, SA‑PO3013
Transgenic Mouse ................................ F‑FC183, 


F‑FC271, F‑FC285, SA‑FC366, SA‑FC369, 
SA‑FC408, SA‑FC419, SA‑FC476, 


TH‑PO409, TH‑PO422, TH‑PO424, 
TH‑PO704, TH‑PO791, TH‑PO811, 
TH‑PO873, TH‑PO895, F‑PO1756, 


F‑PO1789, F‑PO1931, F‑PO1976,  
F‑PO1983, F‑PO1999, SA‑PO3114


Transplant Nephrectomy ................TH‑PO1023, 
TH‑PO1032, PUB250, PUB292


Transplant Outcomes ........................TH‑FC046, 
F‑FC206, F‑FC208, SA‑FC352, TH‑PO159, 


TH‑PO971, TH‑PO975, TH‑PO981, 
TH‑PO983, TH‑PO1003, TH‑PO1005, 


TH‑PO1009, TH‑PO1016, TH‑PO1030, 
TH‑PO1035, TH‑PO1036, TH‑PO1038, 
TH‑PO1043, TH‑PO1044, TH‑PO1056, 


F‑PO1268, F‑PO1355, F‑PO1380, F‑PO1499, 
F‑PO2026, F‑PO2029, F‑PO2030, F‑PO2035, 
F‑PO2036, F‑PO2041, F‑PO2042, F‑PO2044, 
F‑PO2051, F‑PO2052, F‑PO2058, F‑PO2060, 
F‑PO2069, F‑PO2070, F‑PO2072, F‑PO2073, 


F‑PO2080, F‑PO2094, SA‑PO2705, 
SA‑PO2827, SA‑PO2831, SA‑PO3027, 


Transplant Outcomes (continued) ......................
SA‑PO3028, SA‑PO3030, SA‑PO3032, 
SA‑PO3038, SA‑PO3047, SA‑PO3055, 
SA‑PO3057, SA‑PO3068, SA‑PO3075, 
SA‑PO3077, SA‑PO3079, SA‑PO3083, 
SA‑PO3088, SA‑PO3089, SA‑PO3090, 
SA‑PO3091, SA‑PO3095, SA‑PO3096, 


SA‑PO3100, SA‑PO3117, PUB241, PUB245, 
PUB251, PUB253, PUB254, PUB256, 
PUB257, PUB259, PUB261, PUB264, 
PUB273, PUB274, PUB278, PUB279, 
PUB281, PUB286, PUB287, PUB288, 
PUB294, PUB295, PUB305, PUB315, 


PUB316, PUB317
Transplant Pathology .....TH‑FC046, TH‑FC047, 


TH‑FC069, TH‑PO959, TH‑PO980, 
TH‑PO1051, F‑PO2101, SA‑PO3029, 


SA‑PO3036, SA‑PO3052, SA‑PO3059, 
SA‑PO3064, PUB265, PUB266, PUB305, 


PUB310, PUB319
Transplantation ..............TH‑FC048, TH‑FC051, 


TH‑FC053, TH‑FC062, TH‑FC063, 
TH‑FC066, TH‑FC068, TH‑FC070, F‑FC205, 


F‑FC206, F‑FC207, F‑FC212, F‑FC213, 
F‑FC215, F‑FC218, SA‑FC352, SA‑FC451, 


TH‑PO138, TH‑PO161, TH‑PO220, 
TH‑PO221, TH‑PO402, TH‑PO869, 
TH‑PO871, TH‑PO960, TH‑PO966, 
TH‑PO968, TH‑PO977, TH‑PO986, 


TH‑PO988, TH‑PO998, TH‑PO1002, 
TH‑PO1006, TH‑PO1012, TH‑PO1014, 
TH‑PO1016, TH‑PO1045, TH‑PO1057, 


F‑PO1084, F‑PO1531, F‑PO1690, F‑PO1885, 
F‑PO2036, F‑PO2038, F‑PO2042, F‑PO2045, 
F‑PO2049, F‑PO2054, F‑PO2055, F‑PO2056, 
F‑PO2061, F‑PO2063, F‑PO2064, F‑PO2071, 
F‑PO2075, F‑PO2077, F‑PO2078, F‑PO2081, 
F‑PO2082, F‑PO2084, F‑PO2086, F‑PO2097, 


F‑PO2102, F‑PO2108, F‑PO2109, 
SA‑PO2732, SA‑PO2827, SA‑PO2828, 
SA‑PO2830, SA‑PO3026, SA‑PO3033, 
SA‑PO3035, SA‑PO3039, SA‑PO3045, 
SA‑PO3046, SA‑PO3051, SA‑PO3053, 
SA‑PO3054, SA‑PO3060, SA‑PO3062, 
SA‑PO3063, SA‑PO3067, SA‑PO3072, 
SA‑PO3073, SA‑PO3080, SA‑PO3093, 
SA‑PO3101, SA‑PO3104, SA‑PO3105, 
SA‑PO3107, SA‑PO3109, SA‑PO3111, 


SA‑PO3113, SA‑PO3114, PUB216, PUB218, 
PUB238, PUB248, PUB258, PUB264, 
PUB267, PUB269, PUB273, PUB274, 
PUB277, PUB280, PUB281, PUB286, 
PUB289, PUB291, PUB299, PUB306, 
PUB313, PUB318, PUB557, PUB684


Treatment ...........................................TH‑FC033, 
TH‑FC048, TH‑FC063, F‑FC172, F‑FC193, 
F‑FC290, F‑FC316, SA‑FC406, TH‑PO169, 


TH‑PO174, TH‑PO175, TH‑PO194, 
TH‑PO201, TH‑PO368, TH‑PO386, 
TH‑PO418, TH‑PO433, TH‑PO453, 
TH‑PO459, TH‑PO688, TH‑PO759, 
TH‑PO845, TH‑PO897, TH‑PO948, 
TH‑PO988, TH‑PO1016, F‑PO1205, 


F‑PO1260, F‑PO1279, F‑PO1280, F‑PO1285, 
F‑PO1294, F‑PO1300, F‑PO1301, F‑PO1308, 
F‑PO1313, F‑PO1314, F‑PO1315, F‑PO1439, 
F‑PO1477, F‑PO1484, F‑PO1492, F‑PO1617, 
F‑PO1818, F‑PO1888, F‑PO1901, F‑PO1929, 


F‑PO1935, F‑PO1960, SA‑PO2115, 
SA‑PO2120, SA‑PO2130, SA‑PO2283, 
SA‑PO2286, SA‑PO2287, SA‑PO2292, 


Treatment (continued) ....................SA‑PO2293,  
SA‑PO2396, SA‑PO2647, SA‑PO2666, 
SA‑PO2772, SA‑PO2774, SA‑PO2778, 
SA‑PO2834, SA‑PO2995, SA‑PO3037, 


SA‑PO3062, PUB209, PUB364, PUB424, 
PUB432, PUB536, PUB560, PUB585, 
PUB589, PUB599, PUB602, PUB616, 
PUB628, PUB632, PUB633, PUB709, 


PUB714, PUB718
Tubular Epithelium ...........................TH‑FC061, 


TH‑FC136, F‑FC245, F‑FC264, TH‑PO048, 
TH‑PO054, TH‑PO073, TH‑PO579, 
TH‑PO677, TH‑PO776, F‑PO1170, 


F‑PO1178, F‑PO1184, F‑PO1189, F‑PO1203, 
F‑PO1624, F‑PO1625, F‑PO1758, F‑PO1961, 


SA‑PO2156, SA‑PO2158, SA‑PO2176, 
SA‑PO2199, SA‑PO2839, SA‑PO2935, 


SA‑PO3070, PUB008
Tubule Cells .......................................TH‑FC015, 


F‑FC250, F‑FC251, SA‑FC449, TH‑PO505, 
TH‑PO591, TH‑PO721, TH‑PO743, 
TH‑PO764, TH‑PO775, TH‑PO779, 
TH‑PO949, TH‑PO989, F‑PO1061, 


SA‑PO2154, SA‑PO2193, SA‑PO2380, 
SA‑PO2727, SA‑PO2919, SA‑PO2920, 
SA‑PO3017, SA‑PO3019, SA‑PO3139, 


PUB057, PUB114, PUB118
Ultrafiltration .................TH‑FC109, SA‑FC385, 


SA‑FC457, TH‑PO264, TH‑PO397, 
TH‑PO407, F‑PO1425, F‑PO1436, 


F‑PO1999, SA‑PO2468, SA‑PO2615, 
SA‑PO2622, SA‑PO2631, SA‑PO2679, 


SA‑PO2698, PUB090, PUB323, PUB334, 
PUB364


Uninephrectomy .................. F‑PO1174, PUB277
United States Renal Data System ....TH‑FC103, 


TH‑PO327, TH‑PO329, TH‑PO337, 
TH‑PO366, TH‑PO468, TH‑PO983, 


F‑PO1453, F‑PO1491, F‑PO1497, F‑PO1613, 
SA‑PO2478, SA‑PO2479, SA‑PO2482, 


SA‑PO3078
Urea Modeling ................. F‑PO1521, F‑PO1526, 


F‑PO1527, F‑PO1528, F‑PO1560, F‑PO1561
Urea ..............TH‑FC111, SA‑FC463, SA‑FC464, 


TH‑PO075, TH‑PO379, F‑PO1521, 
F‑PO1530, SA‑PO2121, SA‑PO2125, 


SA‑PO2638, SA‑PO3139, SA‑PO3146, 
PUB131, PUB289, PUB637


Uremia ........ TH‑PO083, TH‑PO108, TH‑PO123, 
TH‑PO382, TH‑PO411, TH‑PO633, 


F‑PO1122, F‑PO1219, F‑PO1562, F‑PO1688, 
F‑PO1721, F‑PO1748, SA‑PO2207, 


SA‑PO2223, SA‑PO2468, SA‑PO2533, 
SA‑PO2534, PUB332, PUB420


Ureteric Bud ....F‑FC240, F‑PO1920, F‑PO1922, 
F‑PO1924, F‑PO1925, F‑PO1928
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Vascular Access..................TH‑FC074, F‑FC297,  
F‑FC300, F‑FC301, F‑FC302, TH‑PO277, 


TH‑PO369, TH‑PO388, TH‑PO434, 
F‑PO1494, F‑PO1559, F‑PO1563, F‑PO1564, 
F‑PO1567, F‑PO1568, F‑PO1571, F‑PO1574, 
F‑PO1575, F‑PO1576, F‑PO1577, F‑PO1580, 
F‑PO1581, F‑PO1582, F‑PO1583, F‑PO1584, 


F‑PO1586, F‑PO1588, F‑PO1589, 
SA‑PO2472, SA‑PO2479, SA‑PO2486, 
SA‑PO2488, SA‑PO2489, SA‑PO2490, 
SA‑PO2491, SA‑PO2493, SA‑PO2495, 
SA‑PO2496, SA‑PO2498, SA‑PO2499, 
SA‑PO2502, SA‑PO2506, SA‑PO2507, 
SA‑PO2508, SA‑PO2510, SA‑PO2511, 
SA‑PO2512, SA‑PO2513, SA‑PO2515, 


SA‑PO2516, SA‑PO2854, PUB335, PUB344, 
PUB345, PUB356, PUB357, PUB358, 
PUB359, PUB360, PUB361, PUB366, 
PUB367, PUB374, PUB377, PUB383


Vascular Calcification .......................TH‑FC025, 
TH‑FC149, TH‑FC150, TH‑FC152, 
TH‑FC153, TH‑FC155, TH‑FC157, 


TH‑FC158, F‑FC200, SA‑FC345, TH‑PO123, 
TH‑PO283, TH‑PO290, TH‑PO304, 
TH‑PO315, TH‑PO316, TH‑PO522, 
TH‑PO534, TH‑PO540, TH‑PO595, 
TH‑PO602, TH‑PO625, F‑PO1113, 


F‑PO1240, F‑PO1252, F‑PO1262, F‑PO1273, 
F‑PO1442, F‑PO1443, F‑PO1446, F‑PO1447, 
F‑PO1448, F‑PO1450, F‑PO1685, F‑PO1692, 
F‑PO1699, F‑PO1703, F‑PO1852, F‑PO2056, 


SA‑PO2252, SA‑PO2265, SA‑PO2601, 
SA‑PO2789, SA‑PO2790, SA‑PO2793, 


SA‑PO2798, SA‑PO2968, PUB110, PUB390
Vascular Disease .............TH‑FC038, TH‑FC076,  


F‑FC307, TH‑PO285, TH‑PO343, 
TH‑PO487, TH‑PO538, TH‑PO608, 


TH‑PO748, F‑PO1267, F‑PO1445, 
F‑PO1656, F‑PO1675, F‑PO1687, F‑PO1696, 
F‑PO1704, F‑PO1711, F‑PO1748, F‑PO2109, 


SA‑PO2667, PUB087, PUB098,  
PUB131, PUB361


Vascular Endothelial Growth Factor ................. 
F‑FC217, SA‑FC441, SA‑FC474,  


TH‑PO931, F‑PO1913, SA‑PO2346, 
SA‑PO2942, PUB127


Vascular .......... F‑FC178, SA‑FC479, TH‑PO115, 
TH‑PO472, TH‑PO492, TH‑PO703, 


F‑PO1568, F‑PO1691, F‑PO1708, F‑PO1724, 
F‑PO1728, F‑PO1910, SA‑PO2510, 


SA‑PO2523, PUB045, PUB091, PUB229, 
PUB375, PUB516


Vasculitis ............................................ SA‑FC331, 
SA‑FC339, SA‑FC363, SA‑FC368, 


TH‑PO185, TH‑PO187, TH‑PO820, 
TH‑PO837, TH‑PO842, F‑PO1290, 


F‑PO1292, F‑PO1293, F‑PO1296, F‑PO1297, 
F‑PO1298, F‑PO1303, F‑PO1305, F‑PO1307, 
F‑PO1308, F‑PO1309, F‑PO1310, F‑PO1911, 
SA‑PO2195, SA‑PO2769, PUB097, PUB149, 


PUB154, PUB155, PUB232, PUB614, 
PUB615, PUB619, PUB630, PUB698


Vasopressin .....................SA‑FC465, SA‑FC468,  
SA‑FC470, SA‑FC471, SA‑FC472, 
TH‑PO151, F‑PO1151, F‑PO1183, 


F‑PO1368, F‑PO1455, F‑PO1670, F‑PO1681, 
SA‑PO2140, SA‑PO2778, SA‑PO2841, 
SA‑PO3122, SA‑PO3124, SA‑PO3125, 
SA‑PO3131, SA‑PO3132, SA‑PO3134, 


SA‑PO3135, SA‑PO3136, PUB020, PUB515


VEGF .................................F‑FC306, SA‑FC412,  
SA‑FC456, SA‑FC473, TH‑PO308, 
TH‑PO717, TH‑PO801, TH‑PO802, 


TH‑PO957, F‑PO1730, F‑PO1941, 
F‑PO1976, F‑PO1977, F‑PO2003, F‑PO2014, 


F‑PO2024, SA‑PO2429, SA‑PO2910, 
SA‑PO2941, SA‑PO2944, PUB030, PUB044, 


PUB095, PUB164
Vesico‑Ureteral Reflux ... TH‑PO995, F‑PO1418, 


F‑PO1926, SA‑PO2352
Virology .......................... TH‑PO367, TH‑PO818, 


F‑PO1485, F‑PO1746, F‑PO2096, F‑PO2097, 
SA‑PO2454, SA‑PO2546, SA‑PO3024, 
SA‑PO3025, SA‑PO3027, SA‑PO3028, 
SA‑PO3033, SA‑PO3034, SA‑PO3035, 


SA‑PO3072, PUB663
Vitamin A ....SA‑FC419, F‑PO1647, SA‑PO2750
Vitamin B12 ......................................SA‑PO2594
Vitamin C ...................... TH‑PO733, SA‑PO2435
Vitamin D ....TH‑FC151, TH‑FC157, TH‑FC158, 


F‑FC222, F‑FC227, F‑FC228, SA‑FC344, 
TH‑PO142, TH‑PO273, TH‑PO274, 
TH‑PO518, TH‑PO618, TH‑PO619, 
TH‑PO620, TH‑PO621, TH‑PO622, 
TH‑PO623, TH‑PO624, TH‑PO625, 
TH‑PO626, TH‑PO627, TH‑PO628, 
TH‑PO629, TH‑PO630, TH‑PO631, 
TH‑PO632, TH‑PO633, TH‑PO634, 
TH‑PO635, TH‑PO636, TH‑PO637, 
TH‑PO638, TH‑PO639, TH‑PO640, 
TH‑PO642, TH‑PO645, TH‑PO646, 
TH‑PO647, TH‑PO648, TH‑PO649, 
TH‑PO650, TH‑PO651, TH‑PO652, 
TH‑PO653, TH‑PO656, TH‑PO657, 
TH‑PO659, TH‑PO660, TH‑PO661, 


F‑PO1101, F‑PO1106, F‑PO1460, F‑PO1709, 
F‑PO1867, F‑PO1881, F‑PO1882, F‑PO1883, 
F‑PO1894, F‑PO1904, F‑PO2055, F‑PO2064, 


SA‑PO2334, SA‑PO2335, SA‑PO2336, 
SA‑PO2457, SA‑PO2556, SA‑PO2558, 
SA‑PO2611, SA‑PO2698, SA‑PO2802, 
SA‑PO2820, SA‑PO2821, SA‑PO2828, 


SA‑PO2994, PUB059, PUB073, PUB231, 
PUB398, PUB488, PUB490, PUB506, 


PUB507, PUB541
von Willebrand Factor .......................F‑PO1942,  


SA‑PO3043, PUB424
Water Channels ..............TH‑FC146, SA‑FC457, 


SA‑FC466, SA‑FC467, SA‑FC468, 
SA‑FC470, SA‑FC472, F‑PO1085, 


F‑PO1145, SA‑PO2160, SA‑PO3119, 
SA‑PO3120, SA‑PO3121, SA‑PO3123, 
SA‑PO3124, SA‑PO3126, SA‑PO3127, 
SA‑PO3128, SA‑PO3131, SA‑PO3134, 
SA‑PO3142, SA‑PO3143, SA‑PO3147


Water Permeability ...........F‑FC306, SA‑FC476, 
F‑PO1724, SA‑PO3127, SA‑PO3130


Water Transport .............. F‑PO1382, F‑PO1827, 
SA‑PO3118, SA‑PO3121, SA‑PO3126, 


SA‑PO3127, SA‑PO3137, PUB388
Water‑Electrolyte Balance ................TH‑FC057, 


F‑FC174, F‑FC264, SA‑FC465, TH‑PO048, 
TH‑PO057, TH‑PO063, TH‑PO069, 
TH‑PO075, TH‑PO385, TH‑PO403, 


F‑PO1173, F‑PO1178, F‑PO1181, F‑PO1185, 
F‑PO1376, F‑PO1377, F‑PO1381, F‑PO1553, 


SA‑PO2276, SA‑PO2356, SA‑PO3122, 
SA‑PO3129, SA‑PO3144, SA‑PO3145, 


PUB070, PUB382, PUB638, PUB641





